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List of Applications

1 e9=y Vitamins 8
Bty =Y Oil-soluble vitamins 8
EYZT ARRIRBEI ATV Vitamin A fatty acid ester 8
LF./—b Retinol 8
palu ban Carotene 8
B-AH0OF7Y B-Carotene 9
5= D Vitamin D 9
EYZU D &EEYZY Ds Vitamin D2 and vitamin D3 10
r37zO-)b Tocopherols 10,11,12
T zO—-SKIUEE ST O Tocopherol and tocopherol acetate 12
E¥=K Vitamin K 12
KAKEY=Y Water-soluble vitamins 13,14,1516,17
MR B SRIROKERES S Y A drink including vitamins 13,14
TSYUMMIUBLIUKEHEYZY Allantoin and water-soluble vitamins 17
RER. 7S5V MM IUBIUKBEEIZY Ureq, allantoin and water-soluble vitamins 17
EY I B FEE Thiamine and its modified compounds 17
URISEYBKUBE LAY Riboflavin and related compounds 18
ZIFUEESR Nicotinic acid and derivatives 18
XY RFZILT7 L= Pantothenyl alcohol 18
R AFEH Coenzyme A and derivatives 18
L7ZVEVEBBSKRUIUYVILEVE L-Ascorbic acid and erythorbic acid 19
L-7Z23)LE VD 2,4-DNPH 5FE1K 2,4-Dinitrophenylhydrazone of L-Ascorbic acid 19
2 s Carbohydrates 20
BRES KU HERE Monosaccharides and disaccharides 20
BiEs Monosaccharides 20
eI RO Unsaturated chondro-disaccharides 21
W7 )LI—)L Sugar alcohols 21
NSFI/—=RENSFZw ~ Palatinose and palatinit 21
TS KUHREO—F o Sugars and sweeteners 22
MR+ v 7 « —HhOYEE Sugars in hard candy 22
~LAO—X Trehalose 22
AU % Oligosaccharides 22,23,24
)b b % Fructooligosaccharides 23
MAREFREARIK DA D I Oligosaccharides of soft drink 23
<L RA Y T¥E (Gi~G7) Maltooligosaccharides (G1~G7) 24,25
<L hA Y T8 (Gii~Gas) Maltooligosaccharides (G11~Gas) 25,26
<)L hZF U 3% (Gi~Gas) Maltooligosaccharides (Gi~Gas) 26
Y1oO7FA KUY Cyclodextrins 27,28
FFUAUINE N-Acetyl-chitooligosaccharides 28
EUIILTZ 1k (PA) ¥ Pyridylamino (PA)-Sugar chains 28,29
RUFFI O—R Polydextrose 30
TS Pullulans 30,31
v RrROAFY Chondroitin 31
a2 ROAFURE A Chondroitin sulfate A 31
J> ROA FURRE B Chondroitin sulfate B 31
J> kO« F R C Chondroitin sulfate C 32
E7ILOVE Hyaluronic acid 32
AU Heparin 32
AP i Heparan sulfate 32
TS5 U Keratan sulfate 33
TS5 2K GREE Keratan polysulfate 33




3 e Nucleic acids 34
REBIEE - ROLUF YR Nucleosides and bases 34
RERIEE Nucleic acid bases 34
FOFVE Orotic acid 35
XOUFYR Nucleosides 35
XROUFFR Nucleotides 35,36
BXOLUFF R Sugar nucleotides 36,37
FUIdRXIUAF R Oligonucleotides 37
FUIdXIUFF R, poly(A) Oligonucleotides, poly(A) 37
FYUIRILUAFR, d(T)220 Oligonucleotides, d(T)2-20 38
FUdXIUZF R, d(T)220 D LC/MS 47 LC/MS andlysis of oligonucleotides, d(T)220 38
BEAVIRXIUAFR Synthetic oligonucleotides 38
BEA VIO UFF RO LC/MS 5347 LC/MS analysis of synthetic oligonucleotides 39
DNATSIXY ~ DNA fragments 39
735X R pBR322 DiIBREESR Hae Il 5374 Plasmid pBR322 and pBR322 Hae lll restriction fragments 39
TS RXX K pBR322 DfIBREESR Msp | DR Plasmid pBR322 restriction fragments 40
A P NTFR, JVINOE Amino acids, Peptides, Proteins 41
T/ Amino acids 41
MR RU Y IRIFDY U > Taurine in nutritious drink 41
PIC- 7=/ PTC-amino acids 41
PTH- 7= /8 PTH-amino acids 41
NBD- 7=/ NBD-amino acids 42
BIERBRETRI Y TF 4 Glutathione, oxidized and reduced form 42
JUyvFYIv— Glycine oligomers 42
PIIXETIIY Angiotensins 42,43
AVAYY Insulins 43,44
RITFR Peptides 44,45,46,47
RITF R -LC/MS Peptides -LC/MS 45
RIFRBLUYVINTE (MW 4,330-17,000) Peptides and proteins (MW 4,330-17,000) 47
RIFRBKUYVINUE Peptides and proteins 48
RIFRIVEVST -2um A5 LICKDEDBEED High resolution peptide mapping 48
NIFRIYvEVY - MFEOBNIBRE Peptide mapping - excellent repro ity between 5um and 2 um 48
NRIFRIvEDY Peptide mapping 48,49
=AITOEVHEY Peptide fragments from myoglobin 50
FhoO—Lhec Cytochrome ¢ 50
yoINoE Proteins 50,51,52
FVINUE (MW 18,300-45,000) Proteins (MW 18,300-45,000) 51
FVINTE (MW 66,000-96,000) Proteins (MW 66,000-96,000) 51
t MNIEFDY VINOE Proteins in human serum 52
Y IREGKFDY VINOE Proteins in mouse ascites fluid 52
MRS Plasma constituents 53
£/ 0—F Uik Monoclonal antibody (MAb) 53
YIRIgGFc TS5TAV ~ Mouse IgG Fc fragment 53
#RIOTVUY (IgC) BKRU IgG TSI X b IgG, Fab and Fc fragments 54
b rREIOIUY Human immunoglobulins 54
ErEBEIOTUY (IgM 8, S TO—-YFV/I\IH) Human IgM ( ), myeloma protein 55
EbhREIOTUY (IgG A, S TO—-VIVI\IH) Human IgG (A ), myeloma protein 55
b hmEoOJUY (IgA) Normal human IgA 55
bt rEIOIUY (IgG) Normal human IgG 55
TINTRFEN—N— Proteins for molecular weight marker 56,57
yakcis % Casein 57
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Organic acids, Fatty acid derivatives 58

B Organic acids 58
EILEVE Pyruvic acids 58
TEIFORERAEE A FILI A T )L Unsaturated fatty acid methyl esters 59
U/ UVEBAFIVEMER Methyl linolenate isomers 59
~UTZ2ILTUEO—IL Triacylglycerols 59
6 BR. REFNY Foods, Food additives 60
KA Y ISR OER) B Rapid separation of soy isoflavones 60
BRPDOKEAY ISR Soy isoflavones in foods 60
MERBEHDA Y TSR Isoflavones from miso, fermented soybean paste 60
BRADOBEBHERAIVIN B Aromatic carboxylic acids in foods 61
RO A VHROBEEEN VIR B Aromatic carboxylic acids in a red wine 61
BOA VAROBEEHRAIVR B Aromatic carboxylic acids in a white wine 61
HERFPDFERERAIVR B Aromatic carboxylic acids in a tea extract 61
E—ILHRDBERERAIVR B Aromatic carboxylic acids in a beer 62
DIAVHTUXY MRDIIVIZY Curcuminoids in a commercial turmeric supplement 62
Bmrirs Food preservatives 62,63
INSHFIVREBEHRIZTIVE p-Hydroxybenzoic acid esters 63
EDTA +L— EDTA-chelates 63
EREBALERI -2 um 135 LIC K DEBERDHT Antioxidants -method transfer to ultra-fast LC 64
ER{ERALER Antioxidants 64,65
-k Color additives 66
KCRET F h— Annatto extract 66
TARRERERRIP D7 2 )L T — s Aspartame in a soft drink 67
AFEF YA REVINDT AT KA Stevioside and rebaudioside A 68
JUFIVUFUE Glycyrrhizic acid 68
7 XY Natural products 69
FILAOA K -2um A5 LICKDEBERDHT Alkaloids -method transfer to ultra-fast LC 69
ZILbAOA & Alkaloids 69,70
7IbAOA R - BRI ER Alkaloids -acetate buffer 69
JUVFIbHOA R Purine alkaloids 70
S (BCVER) Crude drugs (Glycosides) 70,71
~NF=Z7Ouv Paeoniflorin 71
HIRSERHPOF=T70OU Y Paeoniflorin in Toki-shakuyaku-san 71
FUFILRVRBR=ZY Saponins from roots of rubus suavissimus S.Lee 72
Y aYR=Y Saikosaponins 72
I/ YAR Ginsenosides 72,73
TSR AR -2um H5 LICKDBEED Flavonoids -method transfer to ultra-fast LC 73
TSR/ AR Flavonoids 73,74
I TIVEF T EZDRER Quercetin and its glycosides 74
1AV Baicalin 74
TSI\ VERER Flavanone glycosides 75
hr+%8 Catechins 7576
2-JZJIFIIUIAVR 2-Phenylethyl glycosides 76
7OIX (BEAZERH SBIESTFRYE) Powdered aloe (The Japanese Pharmacopoeia Fifteenth Edition) 76
TV /YUR Sennosides 76,77
TIWITF VB RUBEELEY Arbutin and related compounds 77,78
A= Paeonol 78
IS hFIY Aflatoxins 78,79
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o0074)b Chlorophyll a and b 79
ROASIHRDOATY A2 VR Capsaicinoids from red pepper 79
ROBSUhDHTHA Y 4E -LC/MS Capsaicinoids from red pepper -LC/MS 79
8 27040k Steroids 80
BIBREATOA R Adrenocorticosteroids 80,81,82
EROJWFIVETURZVY Hydrocortisone and prednisone 83
2704 R Steroids 83
SHRILEY Androgens 84
FA RNRFOVHEEF Synthetic androgens 84,85
ZERILEY Estrogens and progestins 85
IR NS IF—ILEERK Estrogens 85,86
JIWWTFANVIVEIFZIWIRA NS IF—IL Norgestrel and ethinylestradiol 86
b2 % > (BRRB) ROREHEED T TV VIR T ILEFEHK Phenacyl esters of bile acids from pig gall 86
Io9A4VY Ecdysones 87
20— Sterols 87
SRIDECHEA Cardiac glycosides 88
LUV Steroids from toad venom 89
O EER. £FEEmE Drugs, Metabolites 90
BB Ingredients in a cough/cold medication 90,91
THAREIRE A commercial cough/cold medication 90,91
RIS A Pain-killing drug 92
AVRXTY Y Indometacin 92
REEREEN D Anclgesics 92
fREAGERREE Pain-killing drugs 93
d54 Codeine 93
TARASREE A commercial nasal spray 93
BXARSH Collunarium 94
J|ERVE DL Benzethonium chloride 94
BIEXVFILOZD L Benzalkonium chloride 94
REH Disinfectans 95,105
JOINFIIY Chlorhexidine 95
SREWD Ingredients in a drug for rhinitis 95
BRI S Ingredients in an eye drop 95
HERXASZVE Histamine antagonists 96
0T 1 =57 UA VBB (BAERT | StUEDHFRE) Chlorpheniramine maleate (Japanese Pharmacopoeia vol.15) 96
EEMIER T O NIEFINAER Acidic non-steroidal anti-inflammatory drugs 96,97
BMIER T O RIEAEEERITES -LC/MS Acidic non-steroidal anti-inflammatory drugs -LC/MS 97
SRS DE Tricyclic antidepressants 97,98
FUEMRE Antipsychotic drugs 98
HCThADAE Antiepileptics 99
TS AEMmAER Hypolipidemic drugs 99
ONREF Lovastatin 100
MBS LUREEESER (pH 6.8) Acidic and basic drugs (pH 6.8) 100
BMS LUIEEMERR (pH 8.8) Acidic and basic drugs (pH 8.8) 100
ALY D LERE Calcium antagonists 101
NETGAREE Antiarrhythmic drugs 101,102
[S P AR Local anesthetics 102
FIPREE Diuretics 102,103
HDARB LURELEY Antineoplastic and related compounds 103
ERDIUERENYE Folic acid and its antagonists 103
FHIV X UF Y REFEEE Anti-human immunodeficiency virus (HIV) agents 104
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—IF VEAE SRR Nicotinic acid analogues 104,105
BEIHESY Basic compounds 105
7voael Acyclovir 105
w|EhI=—F> Carnitine chloride 106
AFI—V7 =2 Catecholamines 106

FUYF AT I —CHEEANEY -2um A5 LICKDBEEDT

Xanthine oxidase inhibitor and its metabolites -method transfer to ulira-fast LC 106

MBEFOFY Y F A+ 5 —CREFLEY Xanthine oxidase inhibitor and its metabolites in human serum 106
FHUFUAFV T —CHEFSLUEELESY Xanthine oxidase inhibitor and related compounds 107
N7 T4 KEY Caffeine metabolites 107
REDHT =1 RE Caffeine metabolites in human urine 107
TUIREY Purine catabolites 108
10 rER. HEYE Antibiotics 109
BRNER Antibacterial agents 109
HILT 7El Sulfonamides 109,110,111
nEME Antibiotics 11
FUIO ABRINEYE Nalidixic acid antibiotics 111,112
7 I ARIEYE -2 um KW F(C K DRI B Rapid separation of cephalosporin antibiotics 112
€I LARTEYE Cephalosporin antibiotics 112,113,114,115,116,117
770KV C Cephalosporin C 117
IRV Ceftriaxone 117
TIAFIFUFRIDL Cefoxitin sodium 117,118
RZVUVRRENE Penicillin antibiotics 118
TEFIVIUY Amoxicillin 119
NEMBOZED B -LC/MS Rapid separation of antibiotics -LC/MS 119
TURONYAIYVY Erythromycin antibiotic drugs 119
T hSYA U URAEYE Tetracycline antibiotics 119
NYIRAVY Vancomycin 120
11 B=E, BISsEYEs Pesticides, Environmental 121
LC/MS [CKDBE—FHH -2um NS LICKDEED Simultaneous separation of pesticides by LC/MS -fast LC 121
LC/MS IC K BEE—FHH Simultaneous separation of pesticides by LC/MS 121
KERHIREE 9 D Analysis of 9 pesticides 121
FF U Copper 8-quinolinolate 121
NYZU R Bensulide 122
FIS A Thiram 122
FPaSh Asulam 122
FREEH Herbicides 122
7 NSV VEER Atrazine derivatives 123
~UT I RRER Triazine herbicides 123
PRERFRBRER| Urea herbicides 123
7 = RRBREH] Acid amide herbicides 124
FIVICA— S RBREEH] Carbamate herbicides 124
HIVINA— N R RE Carbamate insecticides 124
BEOUH Fungicides 124,125
APUIL Imazalil 125
[ 7 > FREEMEH Anionic surfactants 125
TEREESRIR DR A 7 2 SREEER Anionic surfactants in a commercial laundry detergent 125
RO LI —rhDle A 7 > REE S Anionic surfactants in a commercial cleanser 126
A SR EE R Nonionic surfactants 126
RUIFLYFUI—-)L Polyethyleneglycols 126
FRADERBRIREY Metabolites of organic solvents in human urine 127
FEREEE Hippuric and methylhippuric acids 127
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o Vitamins
EAEEY=Y EY =V ABRBIATIV

Qil-soluble vitamins

Menadione (Vitamin Kas)
Retinol (Vitamin A)

Retinol acetate
Menaquinone (Vitamin K2)
9 -Tocopherol
Ergocalciferol (Vitamin D)
Cholecalciferol (Vitamin D)
a-Tocopherol (Vitamin E)
a-Tocopherol acetate
Phylloquinone (Vitamin Ki)
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Vitamin A fatty acid ester

1. Retinol palmitate
(Vitamin A palmitate)

(G910415B) (G910523T)
Column : YMC-Pack ODS-A (5 um, 12 nm) Column : YMC-Pack SIL (5 um, 12 nm)
150 X 4.6 mm I.D. 150 X 4.6 mm I.D.

Eluent : acetonitrile Eluent : cyclohexane/dichloromethane/acetic acid (100/0.5/0.5)
Flow rate : 1.0 mL/min Flow rate 1 1.0 mL/min

Temperature :30 C Temperature :30 C

Detection : UV at 280 nm, 0.08 AUFS Detection : UV at 350 nm, 0.32 AUFS

Injection :15 uL (0.01 ~ 0.21 mg/mL) Injection 15 uL (1.0 mg/mL)

LvF/—=Ib Ahary

Retinol Carotene

1. a-Carotene
2. 3-Carotene
1
CHs CH3 CHs
XX CH0H
CH3
CHs 1
Retinol
2
1
I | |
0 5 10 min
(A970708A) (G910523Q)
Column : YMC-Pack Pro C18 (5 um, 12 nm) Column : YMC-Pack ODS-A (5 um, 12 nm)
150 X 4.6 mm I.D. 150 X 4.6 mm I.D.

Eluent : methanol/water (92/8) Eluent : acetonitrile/methanol/THF (50/45/5)
Flow rate : 1.0 mL/min Flow rate :1.0 mL/min
Temperature :35C Temperature : 30 C
Detection : UV at 325 nm, 0.02 AUFS Detection : VIS at 450 nm, 0.16 AUFS
Injection 120 uL (0.5 ug/mL) Injection 15 uL (0.05 mg/mL)

8



Ev=>

o Vitamins
B-hAOFY B-HOFY
B-Carotene B-Carotene
1. B-Carotene 1. B-Carotene
HiC
CHy CHy CHz HaC:
CH;) SUETETE \CHg\ CHy CHg
1
1
@ | | U
- 0 10 20 min
(M910529A) (A970716K)
Column : YMC-Pack CN (5 um, 12 nm) Column : YMC-Pack ODS-AL (5 um, 12 nm)
250 X 4.6 mm I.D. 150 X 4.6 mm I.D.
Eluent : acetonitrile/water/THF (35/35/30) Eluent : methanol/chloroform (96/4)
Flow rate 1 1.0 mL/min Flow rate 1 1.5 mL/min
Temperature :30 C Temperature :35°C
Detection : VIS at 450 nm, 0.32 AUFS Detection 1 VIS at 455 nm, 0.04 AUFS
Injection 17 uL (0.125 mg/mL) Injection 120 uL (4.0 ug/mL)
E¥=2D EY=2D
Vitamin D Vitamin D
1
1
Ergocalciferol (Vitamin D) 1
Cholecalciferol (Vitamin Da)
L A A L
| I |
0 10 20 3|O min ) N J W
(I) ]IO 2|0 3b min
(C970808E) (C970808H)
Column : YMC-Pack SIL (5 um, 12 nm) Column : YMC-Pack SIL (5 um, 12 nm)
250 X 4.6 mm I.D. 250 X 4.6 mm I.D.
Eluent : hexane/2-propanol (99.6/0.4) Eluent : hexane/2-propanol (99.6/0.4)
Flow rate : 1.6 mL/min Flow rate 1 1.6 mL/min
Temperature : ambient (28 C) Temperature : ambient (28 ‘C)
Detection : UV at 265 nm, 0.01 AUFS Detection : UV at 265 nm, 0.01 AUFS
Injection 1100 uL (1.0 ug/mL) Injection 1100 uL (1.0 ug/mL)
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Vitamins

EY=VD.£EFYZVDs
Vitamin D: and vitamin Ds

EY=VD.EEYZVDs
Vitamin D: and vitamin Ds;

mAU
mAU
15
12 15
10 2. 1
10 2
5
5
J Cholecalciferol (Vitamin Ds)
ol L
ol J
T
0 10 20 30 min
S LA SRR LI SARLELEL B |
0 10 20 30 min
(P040818A) (P040819C)
Column : YMC-Pack ODS-A (5 um, 12 nm) Column : YMC-Pack ODS-AL (5 um, 12 nm)
150 X 4.6 mm I.D. 150 X 4.6 mm I.D.
Eluent : acetonitrile/water (95/5) Eluent : acetonitrile/water (95/5)
Flow rate : 1.0 mL/min Flow rate 1 1.0 mL/min
Temperature : 40 C Temperature :40 C
Detection : UV at 265 nm Detection : UV at 265 nm
Injection 110 uL (0.01 mg/mL) Injection 110 pL (0.01 mg/mL)
caZzO-)b caZxzO-b
Tocopherols Tocopherols
1. a-Tocopherol
2. B-Tocopherol
3. y-Tocopherol
4.9 -Tocopherol
1 1 ho CHy o CHy
CH;
3 4 :0 CHy  CHg CH33
s g-Tocopherol
: 3 2 CHy o CHy o
o CHy CHy CHy
4 CHs  B-Tocopherol
2
3 CHy  CcHy
HyC 0. CHy
o CHy CHy CHy
y -Tocopherol
4 CHy  CHy
2 0. CHg
Ho CHg CHy CHy
d-Tocopherol
1 ] | | ]
u \ L 0 5 10 15 min
(G9105239) (S970702A)
Column : YMC-Pack SIL (5 um, 12 nm) Column : YMC-Pack SIL (5 um, 12 nm)
150 X 4.6 mm I.D. 250 X 4.6 mm I.D.
Eluent : hexane/THF/acetic acid (97/3/0.25) Eluent : hexane/2-propanol/acetic acid (1000/6/5)
Flow rate : 1.0 mL/min Flow rate : 1.4 mL/min
Temperature : 30 C Temperature : 35 C
Detection : UV at 295 nm, 0.08 AUFS Detection : FLS at Ex 298 nm, Em 325 nm
Injection :10 uL (0.20 ~ 0.31 mg/mL) Injection 120 pL (5~ 20 pg/mL)

10




Evy=>

Vitamins

caZzO-b
Tocopherols

1. a-Tocopherol
2. B-Tocopherol
3. y-Tocopherol
4.6 -Tocopherol

caZ7zO-b
Tocopherols

a-Tocopherol
Chy

HO.
o

Chy
2 B-Tocopherol

3 y -Tocopherol

HO.
. <SSV
CHy
d -Tocopherol

A

10
20
30
40

(T910501A) (T920728E)

Column : YMC-Pack Polyamine Il Column : YMC-Pack Polyamine Il

250 X 4.6 mm I.D. 250 X 4.6 mm I.D.
Eluent : n-hexane/tetrahydrofuran/acetic acid/water (93/7/0.4/0.01) Eluent : hexane/ethyl acetate (70/30)
Flow rate 1 1.0 mL/min Flow rate :1.0 mL/min
Temperature :30 C Temperature :30 C
Detection 1 UV at 295 nm, 0.08 AUFS Detection : UV at 295 nm, 0.08 AUFS
Injection 17 uL (0.25 mg/mL) Injection 17 uL (0.25 mg/mL)
caZ7zO-)b K37 xzO-)b

Tocopherols

2 1 HO.
SO SUTSUYY

CHy
3 d-Tocopherol
o y -Tocopherol

3“0(}‘!
1SS SN

CHy
B-Tocopherol

a-Tocopherol

Tocopherols

HO.
IS~

CHy
d -Tocopherol

2 HO.
T I KA

b y -Tocopherol
3 oy
1 H
0
3 B-Tocopherol
2 4 o S
4 HyC 0

a-Tocopherol

SN N

50
30

o o
cu -

& : S &
(S930726A)

Column : J'sphere ODS-M80 (4 um, 8 nm)

250 X 4.6 mm I.D.
Eluent : 2-propanol/water (68/32)
Flow rate : 0.5 mL/min
Temperature : 30 C
Detection : UV at 295 nm, 0.032 AUFS
Injection 17 uL (0.25 mg/mL)

(8921217A)

Column : YMC-Pack ODS-A (5 um, 12 nm)

250 X 4.6 mm I.D.
Eluent : 2-propanol/water (75/25)
Flow rate : 0.3 mL/min
Temperature :30 C
Detection : UV at 295 nm, 0.08 AUFS
Injection 17 uL (0.25 mg/mL)

Ref.) Y. Satomura, M. Kimura and Y. Itokawa, J. Chromatogr., 625, 372-376 (1992)
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Vitamins

[ e o m E V)
Tocopherols

HO.
KA S A i
CHy
& -Tocopherol
2 e
1 T AN
HyC: 0"
o y -Tocopherol
3 8 L
2 o
B-Tocopherol
) ) HDJ:S:}/\/K/\)\/\)\
HyC: 0
CHy

a-Tocopherol

o)
40
60

FITzO-IVBKUEEE NI T OV
Tocopherol and tocopherol acetate

HaC 0 CHg
CH CHg CHz

HaC 0 CHy
CHiCO CHy  CHy  CHg

a-Tocopherol acetate

|
0 10 20 min

CHy
a-Tocopherol acetate

(S970426C)

Column : YMC-Pack ODS-A (5 um, 12 nm)

150 X 4.6 mm I.D.
Eluent : methanol/water (98/2)
Flow rate : 1.0 mL/min
Temperature :30 C
Detection : UV at 284 nm, 0.51 AUFS
Injection 120 puL (1 mg/mL)

(BAERFHE13UUERR RS M)

(S921216C) (S970426E)
Column : YMC-Pack ODS-A (5 um, 12 nm) Column : YMC-Pack Pro C18 (5 um, 12 nm)
150 X 4.6 mm I.D. 150 X 4.6 mm I.D.
Eluent : 2-propanol/water (65/35) Eluent : methanol/water (98/2)
Flow rate 1 0.7 mL/min Flow rate 1 1.0 mL/min
Temperature :30 C Temperature :30 C
Detection : UV at 295 nm, 0.04 AUFS Detection : UV at 284 nm, 0.51 AUFS
Injection 17 uL (0.25 mg/mL) Injection 120 uL (1 mg/mL)
Ref.) Y. Satomura, M. Kimura and Y. ltokawa, J. Chromatogr., 625, 372-376 (1992) (AAZEBHFE1SWIEDHEM)
FI7zO—-SKUEE 70— EY=VK
Tocopherol and tocopherol acetate Vitamin K
1 1
CHg o CHy 0 CH3 CHa CHs CHg
HaC CHg 72 2 =z ZNCHy
1 o v CHy  CHy  CHy
a-Tocopherol 0 Menaquinone (Vitamin Kz)
2 CHs  cHy 1 > 0 CHy CHy  CHy  CHg
HaC o CHy 2 z CHs
) o A,

0 Phylloquinone (Vitamin Ki)

e

(A970728B)

Column : YMC-Pack Pro C18 (5 um, 12 nm)

150 X 4.6 mm I.D.

Eluent : methanol/ethanol (5/1)
Flow rate : 0.8 mL/min
Temperature :40 C
Detection : FLS at Ex 320 nm, Em 430 nm
reduction column (platinum black, 10 x 4.0 mml.D.)
Injection 120 pL (100 ng/mL)
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o Vitamins
KBEEY=ZY KageEy=>

Water-soluble vitamins

Water-soluble vitamins

1. L-Ascorbic acid (Vitamin C) 1. Nicotinic acid
2. Nicotinic acid 2. Pantothenic acid (Na salt)
3. Pyridoxine HCI (Vitamin Bs) 3. Pyridoxine HCI (Vitamin Bs)
4. Nicotinamide 4. Nicotinamide
5. Thiamine HCI (Vitamin B1) 5. Thiamine HCI (Vitamin B1)
6. Folic acid
7. Cyanocobalamin (Vitamin B12)
1 8. Riboflavin (Vitamin Bz) 1 s
2 4
5
2 H 3
3
4
6 8
2 Y] 2 g
(G910415A)
Column : YMC-Pack ODS-A (5 um, 12 nm) (G9105230)
150 X 4.6 mm I.D.
Eluent : A) 20 MM KH2PO4-K2HPO4 (pH 6.6) Column : YMC-Pack ODS-AM (5 um, 12 nm)
B) 20 mM KH2PO:-K-HPO: (pH 6.6)/acetonitrile (80/20) 150 X 4.6 mm I.D.
0%B (0-5 min), 0-100%B (5-20 min, linear), 100%B (20-25 min) Eluent : 20 mM NaH2PO:+-Na:HPO: (pH 6.5)
Flow rate 1 1.0 mL/min Flow rate 1 1.0 mL/min
Temperature :30 C Temperature :30 C
Detection : UV at 254 nm, 0.32 AUFS Detection : UV at 210 nm, 0.08 AUFS
Injection :10 pL (0.04 ~ 0.31 mg/mL) Injection 15 uL (0.02 ~ 0.58 mg/mL)
Kages=zy ik RUV JRIRDKBEEES =Y

Water-soluble vitamins

1. L-Ascorbic acid (Vitamin C)
2. Pyridoxine HCI (Vitamin Be)
3. Nicotinamide

4. Panthenol
3 5. Caffeine
6. Flavin mononucleotide sodium salt
(Vitamin Bz)
5
12
4
6
S N G ey
| | | |
0 10 20 30 min

A drink including vitamins

1. L-Ascorbic acid (Vitamin C)

2. Pyridoxine HCI (Vitamin Bs)

3. Nicotinamide

4. Panthenol

5. Caffeine

6. Flavin mononucleotide sodium salt
(Vitamin Bz)

(FO01004B)
Column : Hydrosphere C18 (5 um, 12 nm)
150 X 4.6 mm I.D.
Eluent : A) 50 mM KH2PO:-HsPO: (pH 3.5)
B) 50 MM KH2PO4-HsPO4 (pH 3.5)/acetonitrile (80/20)
0-60%B (0-20 min), 60%B (20-30 min)
Flow rate : 1.0 mL/min
Temperature : 30 C
Detection : UV at 210 nm, 0.32 AUFS
Injection :5 uL (0.05 ~ 0.40 mg/mL)

0 10 20
(FO01004A)

Column : Hydrosphere C18 (5 um, 12 nm)

150 X 4.6 mm I.D.
Eluent : A) 50 mM KHzPO:-HsPO4 (pH 3.5)

B) 50 mM KH2PO.-HsPO.4 (pH 3.5)/acetonitrile (80/20)

0-60%B (0-20 min), 60%B (20-30 min)
Flow rate : 1.0 mL/min
Temperature : 30 C
Detection : UV at 210 nm, 0.32 AUFS
Injection :5 uL
Sample : 5 times dilution with 5% metaphosphoric acid

13
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KBEEY=Y R RU >V IBIRDKAEEY= Y

Water-soluble vitamins

1. Thiamine HCI (Vitamin B1)
2. Pyridoxine HCI (Vitamin Be)
3. Nicotinamide

A drink including vitamins

1. Thiamine HCI (Vitamin B1)
2. Pyridoxine HCI (Vitamin Be)
3. Nicotinamide

Water-soluble vitamins

4. Caffeine 4. Caffeine
5. Flavin mononucleotide sodium salt 5. Flavin mononucleotide sodium salt
(Vitamin B2) 4 (Vitamin B2)
1 3
4
2
3
5
1
5
B | T
6 1‘0 2‘0 3‘0 min 6 1‘0 2‘0 3‘0 min
(FO01011B)
(FOO1011A)
Column : Hydrosphere C18 (5 um, 12 nm)

Column : Hydrosphere C18 (5 um, 12 nm) 150 X 4.6 mm I.D.

150 X 4.6 mm I.D. Eluent 1 A) 50 mM KH2PO:-HsPO4 (pH 3.5)
Eluent : A) 50 MM KH2PO4-HsPO4 (pH 3.5) B) 50 mM KH2PO:-HsPO4 (pH 3.5)/acetonitrile (80/20)

B) 50 MM KH2PO4-HsPO4 (pH 3.5)/acetonitrile (80/20) 0-90%B (0-20 min), 90%B (20-30 min)

0-90%B (0-20 min), 90%B (20-30 min) Flow rate : 1.0 mL/min
Flow rate : 1.0 mL/min Temperature :30 C
Temperature :30 C Detection 1 UV at 254 nm, 0.32 AUFS
Detection : UV at 254 nm, 0.32 AUFS Injection ;15 uL
Injection :15 L (0.04 ~ 0.60 mg/mL) Sample : 5 times dilution with water
KBkES=Y Kaesy=y

Water-soluble vitamins

1. p-Aminobenzoic acid (PABA)
2. Biotin (Vitamin H)

3. Riboflavin (Vitamin B2)

4. Cyanocobalamin (Vitamin B12)

(M920212B)

1. p-Aminobenzoic acid (PABA)
2. Biotin (Vitamin H)

3. Cyanocobalamin (Vitamin Bi2)
4. Riboflavin (Vitamin Bz)

23

(M920212A)

Column

Eluent

Flow rate
Temperature
Detection
Injection

: YMC-Pack Ph (5 um, 12 nm)
150 X 4.6 mm L.D.
: acetonitrile/50 mM NH4H2PO. (10/90)
: 1.0 mL/min
HS7AE
: UV at 210 nm, 0.16 AUFS
:10 uL (0.02 ~ 0.30 mg/mL)

Column

Eluent

Flow rate
Temperature
Detection
Injection

: YMC-Pack ODS-AM (5 um, 12 nm)

150 X 4.6 mm I.D.

: acetonitrile/50 mM NH4H2PO: (10/90)
: 1.0 mL/min

:37°C

: UV at 210 nm, 0.16 AUFS

110 pL (0.02 ~ 0.30 mg/mL)
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o Vitamins
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Water-soluble vitamins Water-soluble vitamins

1. p-Aminobenzoic acid (PABA) 1. p-Aminobenzoic acid (PABA)

2. Biotin (Vitamin H) 2. Biotin (Vitamin H)

3. Riboflavin (Vitamin Bz) 3. Riboflavin (Vitamin Bz)

4. Cyanocobalamin (Vitamin Biz) 4. Cyanocobalamin (Vitamin Biz)

4
1
23 3
. 1
2
(M920212C) (M920212D)
Column : YMC-Pack TMS (5 um, 12 nm) Column : YMC-Pack Cs (5 um, 12 nm)
150 X 4.6 mm I.D. 150 X 4.6 mm I.D.

Eluent : acetonitrile/50 mM NHsH2POs (10/90) Eluent : acetonitrile/50 mM NHsH2PO4 (10/90)
Flow rate 1 1.0 mL/min Flow rate 1 1.0 mL/min
Temperature :37 'C Temperature :37 C
Detection : UV at 210 nm, 0.16 AUFS Detection : UV at 210 nm, 0.16 AUFS
Injection :10 pL (0.02 ~ 0.30 mg/mL) Injection 110 pL (0.02 ~ 0.30 mg/mL)
KBkEs=Y Katesy=y

Water-soluble vitamins

1. L-Ascorbic acid (Vitamin C)

2. Orotic acid (Vitamin Bus)

3. Pyrroloquinoline quinone (PQQ)
4. Pyridoxine HCI (Vitamin Bs)

5. Nicotinamide

Water-soluble vitamins

1. L-Ascorbic acid (Vitamin C)

2. Orotic acid (Vitamin Bis)

3. Pyrroloquinoline quinone (PQQ)
4. Pyridoxine HCI (Vitamin Bs)

5. Nicotinamide

(M920207B)

Column : YMC-Pack ODS-AM (5 um, 12 nm)

150 X 4.6 mm I.D.
Eluent : 100 mM CHsCOOH/100 mM CHsCOONH:s (30/70, pH 5.1)
Flow rate :1.0 mL/min
Temperature :37 C
Detection : UV at 254 nm, 0.16 AUFS
Injection :10 uL (0.04 ~ 0.20 mg/mL)

(M920207A)

Column : YMC-Pack TMS (5 um, 12 nm)

150 X 4.6 mm I.D.
Eluent : 100 mM CHsCOOH/100 mM CHsCOONHs (30/70, pH 5.1)
Flow rate 1 1.0 mL/min
Temperature : 37 C
Detection : UV at 254 nm, 0.16 AUFS
Injection 110 pL (0.04 ~ 0.20 mg/mL)

15
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Water-soluble vitamins

1. Nicotinic acid
2. Erythorbic acid
3. L-Ascorbic acid

]

Water-soluble vitamins

1. Nicotinic acid
2. Erythorbic acid
3. L-Ascorbic acid

(T920525A) (T920525B)
Column : YMC-Pack Polyamine Il Column : YMC-Pack NHz (5 um, 12 nm)
250 X 4.6 mm I.D. 250 X 4.6 mm I.D.
Eluent : acetonitrile/50 mM NHsH2PO4 (70/30) Eluent : acetonitrile/50 mM NHsH2PO. (70/30)
Flow rate : 1.0 mL/min Flow rate 1 1.0 mL/min
Temperature : 40 C Temperature :40 C
Detection : UV at 250 nm, 0.16 AUFS Detection : UV at 250 nm, 0.16 AUFS
Injection :10 uL (0.05 ~ 0.1 mg/mL) Injection 110 uL (0.05 ~ 0.1 mg/mL)
KEMESIY KBtE S
Water-soluble vitamins Water-soluble vitamins
1. Pyridoxine HCI
2. Nicotinamide
3. Benfotiamine
4, Cyanocobalamin 1 H
5. Riboflavin N
AN
H
1 Xanthine (1.S.)
2
2 CHO
HO.
. ] fD/CHgOH
3 4 HaC SN~ HCl
2 |, Pyridoxal HCI
3 CHo0H
HijCHgOH
5 HaC N U ho
Pyridoxine HCI
4 @CONHQ
N
U Nicotinamide
UL .
0 5 10 15 min
(S930712E) (5960912B)
Column : J'sphere ODS-H80 (4 um, 8 nm) Column : YMC-Pack Pro C18 (5 um, 12 nm)
150 X 4.6 mm I.D. 150 X 4.6 mm I.D.
Eluent : acetonitrile/50 mM (NH4).HPO4 (10/90) Eluent : 20 mM KH2PO4-K2HPO:4 (pH 6.9)
Flow rate : 1.0 mL/min Flow rate : 1.0 mL/min
Temperature : 30 C Temperature : 37 C
Detection : UV at 254 nm, 0.13 AUFS Detection : UV at 254 nm, 0.13 AUFS
Injection :5 ul (0.04 ~ 0.48 mg/mL) Injection 15 uL (0.05 ~ 0.2 mg/mL)
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Water-soluble vitamins

1.
HgN@COOH

p-Aminobenzoic acid
@COOH
N

Nicotinic acid

3 3. CH
fj,CHQOH
HaC Ny Hel
1 Pyridoxal HCI
CHo0H
HO@/CHZOH
HaC-N~ * HCI

Pyridoxine HCI

@CONHZ
N

Nicotinamide

o

Allantoin and water-soluble vitamins

1. @comb
SN
Nicotinamide

OH OH OH
2. (GHaCH~CH-CHCHoOH

1 HC. N /N\fo
HOee:
Riboflavin
3.

H
HaNCONH N\fo
At
Allantoin
CHo0H
4. Hoﬁcmw
HaC- Ny~ -+ HCI

Pyridoxine HCI

|
20 min

(Pantothenyl alcohol) (Vitamin C)

2, 6. CHOH
@cow Hof\l(CHZOH
\N HaC \N * HCI

Nicotinic acid Pyridoxine HCI

0 2 4 6 min 0 5 10 15
(S010125A) (S971121D)
Column : Hydrosphere C18 (3 um, 12 nm) Column : YMC-Pack NHz (5 um, 12 nm)
50 X 2.0 mm I.D. 250 X 4.6 mm I.D.
Eluent : 10 MM CHsCOONHa4 Eluent : 50 mM NH4H2PO4-HsPO4 (pH 2.5)/acetonitrile (20/80)
Flow rate : 0.2 mL/min Flow rate 1 1.0 mL/min
Temperature :37 'C Temperature :37 C
Detection : UV at 254 nm, 0.128 AUFS Detection : UV at 210 nm, 0.064 AUFS
Injection 12 uL (0.01 ~ 0.1 mg/mL) Injection 18 uL (0.01 ~ 0.04 mg/mL)
R&E. PS5V MM UBLUKBEESIZY EY=ZY B FEE
Urea, allantoin and water-soluble vitamins Thiamine and its modified compounds
1. 5. gHon ’ o s
Ha OH HCOH 5 NH2 o S c—CoH,OH
HOCHzg — CH-CONH(CHo),OH ?ifo [ T\ICH j_z o ] o -Hel
CH3 Hi OH
Panthenol L-Ascorbic acid Thiamine HCI

i

HaC NHz
2 Y
CHp—! N,CHO $-0C

| \cH;cHQ—o—
CHg

N

"‘ON
0

Benfotiamine

mc\FNI NHe
3 N A cHy— N/CNO $—C00CzHs

“Hel
(I>H N CHaCH200000zHs

Dicethiamine HCI

HaC: NH,
U ,cm) s
CHp—NC
\CHchz-DOO
Chs 2

Bisbentiamine

(8940202D)

(Vitamin Be)
3. HoNCONHy
Urea
4. "
HaNCONH_N.
e
1 Allantoin
1 1 1 1 1
0 5 10 15 20 min
(J030624B)
Column : YMC-Pack Polyamine Il

250 X 4.6 mm I.D.

Eluent : 50 mM NH4H2PO4-HsPO4 (pH 2.8)/acetonitrile (20/80)
Flow rate :1.0 mL/min

Temperature :37 C

Detection : UV at 210 nm, 0.16 AUFS

Injection :10 uL (0.01 ~ 5.0 mg/mL)

Column

Eluent

Flow rate
Temperature
Detection
Injection

: J'sphere ODS-H80 (4 um, 8 nm)

:1.0 mL/min

:37°C

: UV at 260 nm, 0.26 AUFS
110 uL (0.1 ~ 0.2 mg/mL)

75 X 4.6 mm L.D.

A) 50 MM (NH4)2HPO:

B) methanol/50 mM (NHa):HPO4 (60/40)
10-100%B (0-15 min, linear), 100%B (15-30 min)
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Vitamins

i

URISEYSLURELEY
Riboflavin and related compounds

1. (?H gH (‘)H 0
QH;CH*CHfCHCHQOJ‘P‘fONa

HaC. NN 0
LR ofow e
HaC’ N7 NH 0=P-0ONa
£ ‘ an
0-CHy Ny
o

OH OH
Flavin adenine dinucleotide disodium

2 ponon g
QHzCH’CH’CHCH?O —P—OH

|
HaC. N0 ONa
oues
Flavin sodium phosphate
(Flavin mononucleotide sodium salt)

3. OH OH OH
GHoOH-CH-CHCH,0H

HaC. N0
LY
0

Riboflavin

L

|
10 20 min

—IaF VESFER
Nicotinic acid and derivatives

N

. Nicotinamide adenine
dinucleotide phosphate
oxidized form (NADP)

. Nicotinic acid

. Nicotinamide adenine

dinucleotide phosphate

reduced form (NADPH)

Nicotinamide

. B-Nicotinamide adenine
dinucleotide (NAD)

w N

o e

6. B-Nicotinamide adenine
12 4 dinucleotide reduced form
(NADH)
5
3
6
o
6 é 1b 1‘5 2‘0 2‘5 min

Pantothenyl alcohol

Gt O
2 HOCHg(IJ — CH — CONH(CHg)30H
1 CH3
Pantothenyl alcohol

2 OH

OH
Resorcinol (1.S.)

18

| |
) 10 15 min

0
(S000803B) (FO00707B)
Column : Hydrosphere C18 (5 um, 12 nm) Column : Hydrosphere C18 (5 um, 12 nm)
150 X 4.6 mm I.D. 150 X 4.6 mm I.D.
Eluent : 50 mM KH2PO4-K2HPO4 (pH 5.9)/acetonitrile (90/10) Eluent : 20 mM KH2PO4-K2HPO4 (pH 6.9)/acetonitrile (99/1)
Flow rate : 1.0 mL/min Flow rate 1 1.0 mL/min
Temperature :37 'C Temperature :37 C
Detection : UV at 260 nm, 0.32 AUFS Detection : UV at 260 nm, 0.13 AUFS
Injection :10 uL (0.1 mg/mL) Injection 16 uL (0.05 ~ 0.10 mg/mL)
NNV RFZIL7IL3a—=)b 1HEER A B

Coenzyme A and derivatives

Courtesy of Dr. Takamura, Ibaraki University

1. HOOCCH,CO0-S-CoA
Malonyl-CoA

2. HpNGHCH CHp CONHCHCONHCH, COOH
4 COOH CHa-8-5-Co A
Coenzyme A glutathione
disulfide

. CoASH
3 Coenzyme A

4. HOOC?HCO-S-COA
9 CHg
Methylmalonyl-CoA

5. HOOCCH,CH,CO-S-Co A
Sccinyl-CoA

6. OH
CH3CCHz CO-S-CoA
CHaCOOH
3-Hydroxy-3-methylglutaryl-
CoA (HMG-CoA)

7. CH3COCH2CO-S-CoA
Acetoacetyl-CoA

8. CH3C0-S-CoA
| L Acetyl-CoA
1 | ' 9. CoA-S-§-CoA
Coenzyme A oxidized
@ o @
— o o

10. CHaCH2CO-S-CoA
Propionyl-CoA
(S940630E)

0
(S961119B)
Column : YMC-Pack Pro C18 (5 um, 12 nm)
150 X 4.6 mm L.D.
Eluent : acetonitrile/water (5/95)
Flow rate : 1.0 mL/min
Temperature :37 C
Detection : UV at 210 nm, 0.13 AUFS
Injection :5 ulL (0.05 ~ 0.4 mg/mL)

Column

Eluent

Flow rate
Temperature
Detection
Injection

: J'sphere ODS-M80 (4 um, 8 nm)

150 X 4.6 mm I.D.

: A) methanol/50 mM KHzPQO. (10/90)

B) methanol/50 mM KHzPO. (30/70)
10%B (0-5 min), 10-100%B (5-30 min)

1 0.7 mL/min

:37°C

: UV at 260 nm, 0.016 AUFS
110 uL (16.7 nmol/mL)
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Vitamins

L- 7AOIEVESKUTIVUVILEVE
L-Ascorbic acid and erythorbic acid

1. Erythorbic acid
2. L-Ascorbic acid (Vitamin C)

L- 7AONEVESLUIVUVILVEVE
L-Ascorbic acid and erythorbic acid

1. L-Ascorbic acid (Vitamin C)
2. Erythorbic acid

e

(T910425A)

Column : YMC-Pack Polyamine Il

250 X 4.6 mm I.D.
Eluent : acetonitrile/50 mM NHsH2POs (70/30)
Flow rate 1 1.0 mL/min
Temperature :30 C
Detection : UV at 250 nm, 0.16 AUFS
Injection :10 uL (0.1 mg/mL)

(G910523N)

Column : YMC-Pack ODS-AM (5 um, 12 nm)

150 X 4.6 mm I.D.
Eluent : 20 mM CHsCOONHa4 in 5 mM tetrabutylammonium bromide
Flow rate 1 1.0 mL/min
Temperature :30 C
Detection : UV at 250 nm, 0.08 AUFS
Injection 15 uL (0.05 mg/mL)

L- 7 AJJVEVEED 2,4-DNPH F&{K
2,4-Dinitrophenylhydrazone of L-Ascorbic acid

1. L-Ascorbic acid 2,4-DNPH

0 5
(C970808K)

Column : YMC-Pack SIL (5 um, 12 nm)

150 X 6.0 mm I.D.
Eluent : hexane/ethyl acetate/2-propanol/acetic acid (40/30/2/1)
Flow rate : 1.5 mL/min
Temperature : 35 C
Detection : VIS at 540 nm, 0.01 AUFS
Injection 120 pL (10 ug/mL)
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__&&! Carbohydrates

BRESKUTHES

Monosaccharides and disaccharides

BRES KU TR

Monosaccharides and disaccharides

1. Fructose 1. Fructose
2. Glucose 2. Glucose
3. Sucrose 3. Sucrose
4. Maltose 4. Maltose
1 5. Lactose 5. Lactose
1
3
2
2 3
5
4
4
5
L U ] b U U
1 1 1 1 1
o o o @ o
- [y¥] ™ - YY)
(T910726A) (T910723A)
Column : YMC-Pack Polyamine Il Column : YMC-Pack Polyamine Il
250 X 4.6 mm I.D. 250 X 4.6 mm I.D.
Eluent : acetonitrile/water (75/25) Eluent : ethanol/ethyl acetate/acetonitrile/water (30/40/5/25)
Flow rate : 1.0 mL/min Flow rate 1 1.0 mL/min
Temperature :26 C Temperature :26 C
Detection :RI, 32 x 10° RIU/FS Detection :Rl, 32 x 10° RIU/FS
Injection 15 ul (14.3 ~ 28.6 mg/mL) Injection 15 uL (14.3 ~ 28.6 mg/mL)
BEES KU THEE BiYEsE
Monosaccharides and disaccharides Monosaccharides
1. Fructose 1. Rhamnose
2. Glucose 2. Fucose
3. Sucrose 3. Xylose
4. Maltose 4. Fructose
5. Lactose 5. Mannose
1 6. Glucose
7. Galactose
3
2
3
1
4 e
4
5 2 5
L
1 1 1 1 1
@ @ @ @ o
el o - o 32
(T910718E) (T910718D)
Column : YMC-Pack Polyamine Il Column : YMC-Pack Polyamine Il
250 X 4.6 mm I.D. 250 X 4.6 mm I.D. X 2
Eluent : ethanol/ethyl acetate/acetonitrile/water (30/40/5/25) Eluent : ethanol/ethyl acetate/acetonitrile/water (30/30/23/17)
Flow rate : 1.0 mL/min Flow rate :1.0 mL/min
Temperature :35C Temperature : 26 C
Detection : RI, 32 x 10° RIU/FS Detection :RI, 16 x 10°® RIU/FS
Injection 15 ul (14.3 ~ 28.6 mg/mL) Injection 125 L (0.65 ~ 115.6 mg/mL)
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HEZE
Carbohydrates

eI RO-HE

Unsaturated chondro-disaccharides

E7IL3—I
Sugar alcohols

1. ADi-0S 1. Glycerol
2. ADi-6S 2. Erythritol
3. ADi-4S 3. Xylitol
4. ADi-diSp 4. Sorbitol
5. ADi-diSe 5. Maltitol
6. ADi-triS 6. Lactitol
6
4
1
5
2
1
2
3
3
4
5
6
U | —— i
® - © - (I) 1‘0 2‘0 3‘0 min
(T910920A)
Column : YMC-Pack NHz (5 um, 12 nm) (FO30603A)
250 X 4.6 mm I.D.
Eluent : A) 0.01 M NH4H2PO4-(NH4)2HPO: (pH 6.7) Column : YMC-Pack Polyamine Il
B) 0.5 M NH4H2PO4-(NH4)2HPO: (pH 6.7) 250 X 4.6 mm I.D.
0%B (0-5 min), 0-100%B (5-30 min, linear), 100%B (30-40 min) Eluent : acetonitrile/water (75/25)
Flow rate 1 1.0 mL/min Flow rate :1.0 mL/min
Temperature :37 'C Temperature :25°C
Detection : UV at 232 nm, 0.32 AUFS Detection :RI, 32 X 10° RIU/FS
Injection 19 ul (0.12 ~ 0.24 mg/mL) Injection 15 uL (5.0 mg/mL)
7 IL3—IL INSF/—RENSFZv b
Sugar alcohols Palatinose and palatinit
1. Glycerol 1. Palatinose
2. Erythritol 2. Palatinit (*)
3. Xylitol (Isomalt)
4. Ribitol
5. Arabitol
345 6. Sorbitol
7. Mannitol
8. Maltitol
1 9. Inositol
2
7
6
1
2
84
.
L 1 1 1
0 10 20 min
] , , ! (*)Mixture of 6-O-a-D-Glucopyranosyl-D-sorbitol
- ° ° and 1-O-a-D-Glucopyranosyl-D-mannitol
Ll 3] o

(F030616B)

(T910718B)

Column : YMC-Pack Polyamine Il

250 X 4.6 mm I.D.
Eluent : ethanol/ethyl acetate/acetonitrile/water (30/30/25/15)
Flow rate : 1.0 mL/min
Temperature : 30 C
Detection :Rl, 32 x 10 RIU/FS
Injection 115 uL (1.7 ~ 3.3 mg/mL)

Column

Eluent

Flow rate
Temperature
Detection
Injection

: YMC-Pack Polyamine Il

250 X 4.6 mm I.D.

: acetonitrile/water (70/30)
:1.0 mL/min

:25°C

1 Rl, 64 x 10° RIU/FS

115 uL (5.0 mg/mL)
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Carbohydrates

RS LUHKHO—F D

Sugars and sweeteners

. Sucralose
. Erythritol
. Xylitol

. Fructose
. Sorbitol

. Glucose

. Sucrose

. Palatinose
. Maltitol

. Maltose

. Lactitol

|
40 min

HIRF v VT « —hDFESE

Sugars in hard candy

A) Standard

—
1

0
F030617F

1. Sucralose
2. Erythritol
3. Xylitol

4. Fructose
5. Sorbitol
6. Glucose
7. Sucrose
8. Palatinose
9. Maltitol

0. Maltose
1. Lactitol

B) Hard candy (Sample KM)

0 10 20
(FO30618A)
(F030613C) Column : YMC-Pack Polyamine Il
250 X 4.6 mm I.D.
Column : YMC-Pack Polyamine Il Eluent : acetonitrile/water (75/25)
250 X 4.6 mm I.D. Flow rate 1 1.0 mL/min
Eluent : acetonitrile/water (75/25) Temperature :25 C
Flow rate : 1.0 mL/min Detection 1 RI, 32 x 10 RIU/FS
Temperature : 25 C Injection :5 uL
Detection :RI, 32 x 10° RIU/FS Sample :A) 5 mg/mL
Injection 15 uL (5.0 mg/mL) B) 50 mg/mL (50% ethanol solution of candy)
~u/NO—2R ZU 3%
Trehalose Oligosaccharides
1. Glucose
2. Maltose
3. Trehalose
x10® R';" 1. Fruf B2—1Fruf 82—1 aGlc (1-Kestose)
I 2. Fruf B2—[1Fruf 2]-—1 a Glc (Nystose)
15
1
1
10
2
5
H
T T T ™ J
0 10 20 30 min
1 I U U |
0 10 20 30 40 min
(P061002A) (A970625G)
Column : YMC-Pack Polyamine Il Column : YMC-Pack Polyamine Il
250 X 4.6 mm I.D. 250 X 4.6 mm I.D.
Eluent : acetonitrile/water (80/20) Eluent : acetonitrile/water (70/30)
Flow rate : 1.0 mL/min Flow rate : 1.0 mL/min
Temperature : 30 C Temperature : ambient (26 “C)
Detection :RI Detection :Rl, 32 x 10° RIU/FS
Injection :5 uL (10 ~ 60 mg/mL) Injection 120 uL (4.0 mg/mL)
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Carbohydrates

ZFUI%E

Oligosaccharides

o AU J8E
Fructooligosaccharides

1. FrufB2—1aGlc

(Sucrose)
2. Fruf B2—1Fruf 2—1 aGlc
(1-Kestose)
3. Fruf B2—[1Fruf 82]-—1 aGilc
1. Fruf B2—1Fruf B2—1 aGlc (1-Kestose) (Nystose)
2. Fruf B2—[1Fruf 82]-—1 aGlc (Nystose) 4. Fruf B2—[1Fruf 82]s—1 aGilc
1 (1-Fructofuranosyl-D-nystose)
1 2
2
3
4
-J | S | | | | |
‘ J ‘ | 0 10 20 30 min
0 10 20 30 min
(A970701G) (FO00725B)
Column : YMC-Pack NHz (5 um, 12 nm) Column : Hydrosphere C18 (5 um, 12 nm)
250 X 4.6 mm I.D. 150 X 4.6 mm I.D.
Eluent : acetonitrile/water (70/30) Eluent : water
Flow rate 1 1.0 mL/min Flow rate :1.0 mL/min
Temperature : ambient (27 C) Temperature :30 C
Detection :RI, 32 x 10° RIU/FS Detection :Rl, 64 x 10° RIU/FS
Injection 120 uL (4.0 mg/mL) Injection 15 uL (10 mg/mL)
ZU % TREREREIKD A U I8

Oligosaccharides

1. Gal a1—6Glc a1—2 BFruf (Raffinose)
2. [Gal a1—6].Glc a 1—2 BFruf (Stachyose)

Oligosaccharides of soft drink

1. Gal a1—6Glc a 1—2 BFruf (Raffinose)
2. [Gal a1—6]-Glc a1—2 BFruf (Stachyose)

|
50 min

2

A

| I U | |

0 10 20 30 40 50 min

(A970627F)
Column : YMC-Pack Polyamine Il
250 X 4.6 mm I.D.

Eluent : acetonitrile/water (70/30)
Flow rate : 1.0 mL/min
Temperature : ambient (26 C)
Detection :RI, 32 x 10° RIU/FS
Injection 120 uL (4.0 mg/mL)

0 10 20 30 40
(A970630C)
Column : YMC-Pack Polyamine Il
250 X 4.6 mm I.D.
Eluent : acetonitrile/water (70/30)
Flow rate 1 1.0 mL/min
Temperature : ambient (27 C)
Detection :Rl, 32 x 10° RIU/FS
Injection :10 uL
Sample : 10 times dilution with water
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ZU 3%
Oligosaccharides

1. Gal B1—4Glu a1—2 BFruf
(Lactosyl fructoside)

ZU 3%
Oligosaccharides

1. Gal B1—4Glu a 1—2 BFruf
(Lactosyl fructoside)

L

—J
| | |
0 10 20 30 min [') 1'0 2'0 min
(A970628H) (A970703A)
Column : YMC-Pack Polyamine Il Column : YMC-Pack NHz (5 um, 12 nm)
250 X 4.6 mm I.D. 250 X 4.6 mm I.D.
Eluent : acetonitrile/water (70/30) Eluent : acetonitrile/water (70/30)
Flow rate : 1.0 mL/min Flow rate 1 1.0 mL/min
Temperature : ambient (26 C) Temperature : ambient (27 C)
Detection :RI, 32 x 10° RIU/FS Detection :Rl, 32 x 10° RIU/FS
Injection 120 uL (4.0 mg/mL) Injection 120 uL (4.0 mg/mL)
QI AU THE (G~ Gr) <) bFV 3%E (G ~ Gy)
Maltooligosaccharides (Gi1 ~ Gv) Maltooligosaccharides (Gi1 ~ Gv)
1. Glucose (G1) 1. Glucose (G1)
2. Maltose (G2) 2. Maltose (G2)
3. Maltotriose (Gs) 3. Maltotriose (Ga)
4. Maltotetraose (Ga) 4. Maltotetraose (Ga)
5. Maltopentaose (Gs) 5. Maltopentaose (Gs)
6. Maltohexaose (Ge) 6. Maltohexaose (Ge)
7. Maltoheptaose (Gr) 7. Maltoheptaose (G7)
1
1
2
2
3
n
4
M
5
™
6
Mooy
™
0 10 20 30 min
—
0 5 10 15 2 25 mn
(FO30620A) (FO00612D)
Column : YMC-Pack Polyamine Il Column : Hydrosphere C18 (5 um, 12 nm)
250 X 4.6 mm I.D. 250 X 4.6 mm I.D.
Eluent : acetonitrile/water (60/40) Eluent : water
Flow rate : 1.0 mL/min Flow rate 1 1.0 mL/min
Temperature : 25 C Temperature : ambient (26 C)
Detection : RI, 32 x 10° RIU/FS Detection :Rl, 64 x 10° RIU/FS
Injection :10 uL (2.4 mg/mL) Injection :10 uL (5.0 mg/mL)
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o— Carbohydrates
<L RFUTE (G~ Gr) VIV RAU O%E (G ~ Gis)
Maltooligosaccharides (Gi1 ~ Gv) Maltooligosaccharides (G ~ Gis)
1. Glucose (G1) 1. Maltoundecaose (G11)
2. Maltose (Gz) 2. Maltododecaose (Giz)
3. Maltotriose (Gs) 3. Maltotridecaose (Gis)
4. Maltotetraose (Ga) 4. Maltotetradecaose (Gs)
5. Maltopentaose (Gs) 5. Maltopentadecaose (Gis)
6. Maltohexaose (Ge)
7. Maltoheptaose (G7)
12
6y,
3
G, 4
!
6, N
£3
i
M G
| e | Gg
UULJ o A
1 L 2 {] w
0 10 20 30
Retention time (min) ' ' ' '
@ o o =
- Ly'] () ~
(T910718A)
Courtesy of Dr.Kimura and Dr.Chiba, Hokkaido University, Japan (Y910501A) Column : YMC-Pack Polyamine Il
250 X 4.6 mm I.D.
Column : YMC-Pack ODS-AQ (5 um, 12 nm) Eluent : acetonitrile/water (55/45)
250 X 10.0 mm I.D. Flow rate 1 1.0 mL/min
Eluent : water Temperature :26 C
Flow rate : 3.0 mL/min Detection 1 RI, 32 x 10 RIU/FS
Temperature : ambient (25 C) Injection 1200 pL (0.71 ~ 0.95 mg/mL)
Detection :RI Sample : Manufactured by Nakano Vinegar Co., Ltd.,
Nakano Central Research Institute
<) hA U 3HE (G ~ Gis) <)V bA YU THE (Gt ~ Gis)
Maltooligosaccharides (G11 ~ Gis) Maltooligosaccharides (G ~ Gis)
1. Maltoundecaose (G11) 1. Maltoundecaose (G11)
2. Maltododecaose (Gi2) 2. Maltododecaose (Gi2)
3. Maltotridecaose (G1a) 3. Maltotridecaose (Gis)
4. Maltotetradecaose (Gis) 4. Maltotetradecaose (Gi1a)
5. Maltopentadecaose (G1s) 5. Maltopentadecaose (Gs)
Gan
n
G12
n
Gia
Gaa
m
Gas
m
! ! | ! \ ! \ \ !
2 @ 3 2 b & = 2 2
(M910604K) (M910604L)
Column : YMC-Pack ODS-A (5 um, 30 nm) Column : YMC-Pack ODS-A (5 um, 12 nm)
150 X 4.6 mm I.D. 150 X 4.6 mm I.D.
Eluent : water Eluent : water
Flow rate :1.0 mL/min Flow rate 1 1.0 mL/min
Temperature : 20 C Temperature : 20 C
Detection :RI, 8 x 108 RIU/FS Detection :Rl, 8 x 10° RIU/FS
Injection 125 uL (1 mg/mL) Injection 125 L (1 mg/mL)
Sample : Manufactured by Nakano Vinegar Co., Ltd., Sample : Manufactured by Nakano Vinegar Co., Ltd.,
Nakano Central Research Institute Nakano Central Research Institute
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<V AU T8 (G ~ Gis)
Maltooligosaccharides (G ~ Gis)

1. Maltoundecaose (G11)

2. Maltododecaose (Gi2)

3. Maltotridecaose (Gia)

4. Maltotetradecaose (Gis)
5. Maltopentadecaose (Gis)

(o
Gra
m
Grs
M ..
i
G
[
i
- - o
2 2 2

41V |‘7f U :HE (G11 -~ G15)
Maltooligosaccharides (G ~ Gis)

1. Maltoundecaose (G11)

2. Maltododecaose (Gi2)

3. Maltotridecaose (Gis)

4. Maltotetradecaose (Gs)
5. Maltopentadecaose (Gis)

Gaa
n
Gaa
n
Gas
n
Gaa
Gie
r
_ L
(== L] (=]
2 b e

Maltooligosaccharides (Gi1 ~ Gis)

1. Maltopentadecaose (G1s)
2. Maltotridecaose (Gis)

3. Maltoundecaose (G11)

4. Maltoheptaose (G7)

5. Maltopentaose (Gs)

6. Maltotriose (Ga)
7. Glucose (Gi)

N

25

(M910604M) (M910604N)
Column : YMC-Pack ODS-AQ (5 um, 12 nm) Column : YMC-Pack ODS-A (5 um, 12 nm)
150 X 4.6 mm I.D. 150 X 4.6 mm I.D.
Eluent : methanol/water (5/995) Eluent : methanol/water (5/995)
Flow rate : 1.0 mL/min Flow rate 1 1.0 mL/min
Temperature :37 C Temperature :37 C
Detection :RI, 8 x 10 RIU/FS Detection :RI, 8 x 10°° RIU/FS
Injection 125 uL (1 mg/mL) Injection 125 uL (1 mg/mL)
Sample : Manufactured by Nakano Vinegar Co., Ltd., Sample : Manufactured by Nakano Vinegar Co., Ltd.,
Nakano Central Research Institute Nakano Central Research Institute
<) hA U 3%E (Gi ~ Gis) <V hAY IHE (Gi ~ Gis)

Maltooligosaccharides (Gi1 ~ Gis)

1. Maltopentadecaose (G1s)
2. Maltotridecaose (Gi3)

3. Maltoundecaose (G11)

4. Maltoheptaose (Gv)

5. Maltopentaose (Gs)

6. Maltotriose (Gs)
7. Glucose (G1)

2
1
3

45
67

20

(G911216E)
Column : YMC-Pack Diol-60
500 X 8.0 mm I.D.
Eluent : water
Flow rate : 1.0 mL/min
Temperature : ambient (24 C)
Detection 1 RIl, 64 x 10 RIU/FS
Injection 160 uL (0.60 ~ 0.75 mg/mL)

(G911216F)

Column : YMC-Pack Diol-120
500 X 8.0 mm I.D.

Eluent : water
Flow rate :1.0 mL/min
Temperature : ambient (24 “C)
Detection :Rl, 64 x 10° RIU/FS
Injection 160 uL (0.60 ~ 0.75 mg/mL)
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Carbohydrates

Ya14oO7FA MUY
Cyclodextrins
1. a-Cyclodextrin

2. B-Cyclodextrin
3. y-Cyclodextrin

Y4 oO07FA KUY
Cyclodextrins
1. y-Cyclodextrin

2. a-Cyclodextrin
3. B-Cyclodextrin

10
20
36

(FO30617B) (M910417B)
Column : YMC-Pack Polyamine Il Column : YMC-Pack ODS-AQ (5 um, 12 nm)
250 X 4.6 mm I.D. 150 X 4.6 mm I.D.

Eluent : acetonitrile/water (60/40) Eluent : methanol/water (7/93)
Flow rate 1 1.0 mL/min Flow rate 1 1.0 mL/min
Temperature :25°C Temperature :30 C
Detection :RI, 32 x 10° RIU/FS Detection :Rl, 32 x 10° RIU/FS
Injection :10 puL (0.4 ~ 0.5 mg/mL) Injection 18 uL (5 ~ 15 mg/mL)
HoO07FA NV S4/o07FXA KUY
Cyclodextrins Cyclodextrins

1. y-Cyclodextrin 1. y-Cyclodextrin

2. a-Cyclodextrin 2. 3-Cyclodextrin

3. B-Cyclodextrin 3. a-Cyclodextrin

1
1
3 24
2
(M910417A) (Go11216l)
Column : YMC-Pack ODS-A (5 um, 12 nm) Column : YMC-Pack Diol-60
150 X 4.6 mm I.D. 500 X 8.0 mm I.D.

Eluent : methanol/water (7/93) Eluent : water
Flow rate : 1.0 mL/min Flow rate 1 1.0 mL/min
Temperature : 30 C Temperature : ambient (24 ‘C)
Detection :RI, 32 x 10 RIU/FS Detection :RI, 32 x 10 RIU/FS
Injection :8 uL (5~ 15 mg/mL) Injection 130 uL (1.67 mg/mL)
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. Carbohydrates
Y14 oO07FA MUY Y4 oO07FA KUY
Cyclodextrins Cyclodextrins
1. y-Cyclodextrin 1. O-Dimethyl- B-cyclodextrin
2. a-Cyclodextrin 2. O-Trimethyl- B-cyclodextrin
3. B-Cyclodextrin
4. O-Dimethyl- B-cyclodextrin
5. O-Trimethyl- B-cyclodextrin
3 5
4 1
12 2
(M910423A)
Column : YMC-Pack ODS-A (5 um, 12 nm)
150 X 4.6 mm I.D. ! !
Eluent : A) water - -
B) methanol - o
2%B (0-5 min), 2-30%B (5-15 min, linear),
30-100%B (15-20 min, linear), 100%B (20-30 min)
Flow rate : 1.0 mL/min (M910417C)
Temperature :30 C
Detection : Evaporative Mass Analyzer (ACS Ltd.) Column : YMC-Pack ODS-A (5 um, 12 nm)
Temp 150 150 X 4.6 mm I.D.
Time Constant 5 Eluent : methanol/water (80/20)
PMT 3 Flow rate 1 1.0 mL/min
Attenuation 16 Temperature :30 C
Pressure 20 psi Detection :Rl, 32 x 10° RIU/FS
Injection 1200 uL (1.5 ~ 15 mg/mL) Injection 15 uL (15 ~ 20 mg/mL)
FFUFUINE EUJILT7 = /1t (PA) ¥E

Al

N-Acetyl-chitooligosaccharides

1. N-Acetylglucosamine

2. N-Acetyl-chitobiose

3. N-Acetyl-chitotriose

4. N-Acetyl-chitotetraose
5. N-Acetyl-chitopentaose

15 20 min

(FO30601A)

Pyridylamino (PA)-Sugar chains

1. PA-Sugar Chain 014
N-Acetyllactosamine type,

agalacto tetraantennary
GN(p1-6)
0N a8
GN(g1—2) M(81—4)GN(g1—4)GN-PA
1 GN(g1-+4)

on(g1=1) M(a1—3)

2. PA-Sugar Chain 001
N-Acetyllactosamine type,
biantennary

G(B1-+4)GN(81 ~2)M(al —6)<

~4)GN(1 +4)GN-PA
G(B1 ~4)GN(g1-2)M(a1—3)” LI

3. PA-Sugar Chain 002
N-Acetyllactosamine type,
triantennary

G(1—+4)GN(B1—2) — M(a1—6)
G(AI=)GN(B1—4)
G(p1-+4)GN(g1—2)

M(B1—+4)GN(81-+4)GN-PA
M(,,!«J)/

G galactose
GN : N-acetylglucosamine
3 M @ mannose
F o fucose
PA : pyridylamino(group)

NHAc

NHAc

28

Column : YMC-Pack Polyamine Il
250 X 4.6 mm I.D.

Eluent : acetonitrile/water (65/35)

Flow rate : 1.0 mL/min

Temperature : 25 C

Detection :RI, 16 x 10° RIU/FS

Injection :15 ulL (0.2 mg/mL)

(G910607C)

Column : YMC-Pack ODS-AQ (5 um, 12 nm)

150 X 4.6 mm I.D.
Eluent : methanol/20 mM NH:H2PO4 (5/95)
Flow rate 1 1.0 mL/min
Temperature :37 C
Detection : FLS at Ex 320 nm, Em 400 nm, 8 mV/FS
Injection 12 uL (3.3 pmol/mL)
Sample : PA-Sugar Chain Series, manufactured by TAKARA SHUZO CO., LTD.
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Carbohydrates

EUJILTP = /(L (PA) #E
Pyridylamino (PA)-Sugar chains

1. PA-Sugar Chain 014
N-Acetyllactosamine type,
agalacto tetraantennary

GN(g1-8)\

angrny M

GN(B1-4)

GN(g1-2)”

M(81—4)GN(S1-+4)GN-PA
M(a1--3)

2. PA-Sugar Chain 001
N-Acetyllactosamine type,
biantennary

G(B1+4)GN(B1~2)M(a) —6)<

(a1 -0on(a-M(ar -3 P Rl

3. PA-Sugar Chain 002
N-Acetyllactosamine type,
triantennary

G(ﬁv«t)GN(m«I)—-M(ahs)\

G(BI=)GN(B1—4)\ J/
a(gi~nanigi—n 2 M@=

M(81-+4)GN(81-4)GN-PA

G :galactose
GN : N-acetylglucosamine
M : mannose

: fucose

PA : pyridylamino(group)

NHAc NHAc

18

(G910607B)

EUYILT7Z /(L (PA) ¥E
Pyridylamino (PA)-Sugar chains

1. PA-Sugar Chain 014
N-Acetyllactosamine type,
agalacto tetraantennary

GN(ﬁ““> M(a1—+6)

GN(81-1)

GNw““\l\(m 1)’

GN(g1—2)”

M(B1-4)GN(g1—4)GN-PA

2. PA-Sugar Chain 001
N-Acetyllactosamine type,
biantennary

G(B1 ~)GN(B1 ~2)M(al—+6)~

g1 -GN - DMar )7 P! Rl

3. PA-Sugar Chain 002
N-Acetyllactosamine type,
triantennary
2 G(B1—4)GN(g1—2)— M(ul*ﬁ)\

[HERDIECIEDN M(“__”/
G(p1~4)GN(g1—~2)

M(B1-+4)GN(81~4)GN-PA

G galactose
GN : N-acetylglucosamine
M : mannose

 fucose

PA : pyridylamino (group)

Epi_ i

N
NHAc NHAc

10
20

(G910607A)

Column

Eluent

Flow rate
Temperature
Detection
Injection
Sample

: YMC-Pack ODS-A (5 um, 30 nm)

150 X 4.6 mm |.D.

: methanol/20 mM NHH2PO: (5/95)

1 1.0 mL/min

:37°C

: FLS at Ex 320 nm, Em 400 nm, 16 mV/FS

12 uL (3.3 pmol/mL)

: PA-Sugar Chain Series, manufactured by TAKARA SHUZO CO., LTD.

Column

Eluent

Flow rate
Temperature
Detection
Injection
Sample

: YMC-Pack ODS-A (5 um, 12 nm)

150 X 4.6 mm I.D.

: methanol/20 mM NHsHzPO: (5/95)

:1.0 mL/min

:37°C

: FLS at Ex 320 nm, Em 400 nm, 16 mV/FS

12 uL (3.3 pmol/mL)

: PA-Sugar Chain Series, manufactured by TAKARA SHUZO CO., LTD.

EVUYILT7Z/{E (PA) &
Pyridylamino (PA)-Sugar chains

1. PA-Sugar Chain 014
N-Acetyllactosamine type,
agalacto tetraantennary

GN(B1-6)

GN(g1-2)” N

GN(p1—4)

GN(ﬂ[ﬁ))M(aul)

M(a1—8)
M(B1-+4)GN(51—+4)GN-PA

2. PA-Sugar Chain 001
N-Acetyllactosamine type,
biantennary

G(B1—4)GN(B1-2)M(a1—6)\

G(B1—4)GN(81—2)M(a1—3)” LGRS G

3. PA-Sugar Chain 002
N-Acetyllactosamine type,
triantennary

G(B1—4)GN(p1-2)— M(a“‘i)\
G(A1—+4)GN(F1—4)N M(a|—~1)/
G(p1—4)aN(g1~2)

M(B1-+4)GN(81—4)GN-PA

G galactose

: N-acetylglucosamine
M : mannose

F :fucose

PA : pyridylamino (group)

NHAc NHAc

20

(G910620B)

EVUYILT7Z /1 (PA) ¥E
Pyridylamino (PA)-Sugar chains

1. PA-Sugar Chain 014
N-Acetyllactosamine type,
agalacto tetraantennary

GN(B1-6)

GN(ﬂ‘_z)/M(aF'i)

GN(B1—4)\

a2y’ !

M(81-4)GN(g1—+4)GN-PA

/

—-3)

2. PA-Sugar Chain 001
N-Acetyllactosamine type,
biantennary
1 G(AI—~OGN(F1—=DIM(a1—=E),

M(g1-+4)GN(B1—+4)GN-PA
G(a1—~)GN(F1~DIM(a1=3) s ’

3. PA-Sugar Chain 002
N-Acetyllactosamine type,
triantennary

G(B1=+4)GN(F1—2) — M(a1—5)
G(B1—4)GN(B1—4)\ M(ﬂﬂ)/
G(a1—4)GN(p1-2)

M(81-+4)GN(B1—+4)GN-PA

: galactose

: N-acetylglucosamine
: mannose

 fucose

PA : pyridylamino (group)

NHAc NHAc

18
20

(G910620A)

Column

Eluent

Flow rate
Temperature
Detection
Injection
Sample

: YMC-Pack Polyamine Il

150 X 4.6 mm I.D.

: acetonitrile/20 mM NH4H2PO: (60/40)

: 1.0 mL/min

HS7A®

: FLS at Ex 320 nm, Em 400 nm, 8 mV/FS

15 uL (3.3 pmol/mL)

: PA-Sugar Chain Series, manufactured by TAKARA SHUZO CO., LTD.

Column

Eluent

Flow rate
Temperature
Detection
Injection
Sample

: YMC-Pack Polyamine Il

150 X 4.6 mm I.D.

: methanol/20 mM NH:H2PO4 (80/20)
:1.0 mL/min

:37°C

: FLS at Ex 320 nm, Em 400 nm, 4 mV/FS
13 uL (3.3 pmol/mL)

: PA-Sugar Chain Series, manufactured by TAKARA SHUZO CO., LTD.
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RUFFZ bO—AR TSV
Polydextrose Pullulans
1. Polydextrose Il 1. Pullulan P-800 (MW 853,000)
2. Pullulan P-50 (MW  48,000)
23 3. Pullulan P-20 (MW  23,700)
n 4. Pullulan P-5 (MW  5,800)
1
4
u = o =] ud L] I/J
= = & @ & . )
(-] @
-~ o
(G911216A)
(G911226A)
Column : YMC-Pack Diol-60
Column : YMC-Pack Diol-60 500 X 8.0 mm I.D.
500 X 8.0 mm I.D. Eluent : water
Eluent : water Flow rate 1 1.0 mL/min
Flow rate : 1.0 mL/min Temperature : ambient (24 'C)
Temperature : ambient (25 C) Detection :RI, 16 x 10° RIU/FS
Detection :RI, 64 x 10° RIU/FS Injection 1180 uL (0.25 mg/mL)
Injection 140 uL (25 mg/mL) Sample : Shodex STANDARD P-82, manufactured by SHOWA DENKO K.K.
TIVSYV TIVSY
Pullulans Pullulans
1. Pullulan P-800 (MW 853,000) 1. Pullulan P-800 (MW 853,000)
2. Pullulan P-50 (MW  48,000) 2. Pullulan P-50 (MW  48,000)
3. Pullulan P-20 (MW  23,700) 3. Pullulan P-20 (MW  23,700)
4. Pullulan P-5 (MW 5,800) 4. Pullulan P-5 (MW 5,800)
1
2
1
3
3
4
4 2
' il 1 |
o @ @ [==]
- b - o~
(G911216B) (G911216C)
Column : YMC-Pack Diol-120 Column : YMC-Pack Diol-200
500 X 8.0 mm I.D. 500 X 8.0 mm I.D.
Eluent : water Eluent : water
Flow rate :1.0 mL/min Flow rate :1.0 mL/min
Temperature : ambient (24 °C) Temperature : ambient (24 “C)
Detection :RI, 16 x 10° RIU/FS Detection :RI, 16 x 10°¢ RIU/FS
Injection 1180 uL (0.25 mg/mL) Injection 1180 uL (0.25 mg/mL)
Sample : Shodex STANDARD P-82, manufactured by SHOWA DENKO K.K. Sample : Shodex STANDARD P-82, manufactured by SHOWA DENKO K.K.
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ISV v ROA4Fy
Pullulans Chondroitin

1. Pullulan P-800 (MW 853,000) 1. Chondroitin, Na salt

2. Pullulan P-50 (MW  48,000)

3. Pullulan P-20 (MW  23,700)

4. PullulanP-5 (MW  5,800)

1
4
3
2
(G911216D)
(G920107A)
Column : YMC-Pack Diol-300
500 X 8.0 mm I.D. Column : YMC-Pack Diol-300

Eluent : water 500 X 8.0 mm I.D.
Flow rate 1 1.0 mL/min Eluent : water
Temperature : ambient (24 C) Flow rate : 1.0 mL/min
Detection :RI, 16 x 10° RIU/FS Temperature : ambient (24 C)
Injection 1180 uL (0.25 mg/mL) Detection :Rl, 32 x 10° RIU/FS
Sample : Shodex STANDARD P-82, manufactured by SHOWA DENKO K.K. Injection 120 pL (5.0 mg/mL)
dr ROAFUTE A Jv RO4 FUHEB

Chondroitin sulfate A

1. Chondroitin sulfate A, Na salt

10
28

Chondroitin sulfate B

1. Chondroitin sulfate B, Na salt

18
28

(G920107E)

(G920107C)
Column : YMC-Pack Diol-300
500 X 8.0 mm I.D.
Eluent : water
Flow rate : 1.0 mL/min
Temperature : ambient (24 C)
Detection :RI, 16 x 10° RIU/FS
Injection 120 uL (5.0 mg/mL)

Column

Eluent

Flow rate
Temperature
Detection
Injection

: YMC-Pack Diol-300

500 X 8.0 mm I.D.

: water

1 1.0 mL/min

: ambient (24 C)

:Rl, 32 x 10° RIU/FS
120 pL (5.0 mg/mL)
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Chondroitin sulfate C Hyaluronic acid
1. Chondroitin sulfate C, Na salt 1. Hyaluronic acid, Na salt
(G920107D) (G920107B)
Column : YMC-Pack Diol-300 Column : YMC-Pack Diol-300
500 X 8.0 mm I.D. 500 X 8.0 mm I.D.

Eluent : water Eluent : water

Flow rate : 1.0 mL/min Flow rate 1 1.0 mL/min

Temperature : ambient (24 C) Temperature : ambient (24 C)

Detection :RI, 16 x 10° RIU/FS Detection :Rl, 8 x 10° RIU/FS

Injection 120 uL (5.0 mg/mL) Injection 120 pL (5.0 mg/mL)

AU ANINS VEREE

Heparin Heparan sulfate

1. Heparin, Na salt 1. Heparan sulfate, Na salt
(G9201071) (G920107F)
Column : YMC-Pack Diol-300 Column : YMC-Pack Diol-300
500 X 8.0 mm I.D. 500 X 8.0 mm I.D.

Eluent : water Eluent : water
Flow rate : 1.0 mL/min Flow rate 1 1.0 mL/min
Temperature : ambient (24 C) Temperature : ambient (24 “C)
Detection : RI, 32 x 10° RIU/FS Detection :Rl, 32 x 10° RIU/FS
Injection 120 uL (5.0 mg/mL) Injection 120 pL (5.0 mg/mL)
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TS5 S
Keratan sulfate

1. Keratan sulfate, Na salt

18
28

(G920107G)

T35 VRURER
Keratan polysulfate

18

1. Keratan polysulfate, Na salt

28

(G920107H)
Column : YMC-Pack Diol-300 Column : YMC-Pack Diol-300
500 X 8.0 mm I.D. 500 X 8.0 mm I.D.
Eluent : water Eluent : water
Flow rate 1 1.0 mL/min Flow rate 1 1.0 mL/min
Temperature : ambient (24 C) Temperature : ambient (24 C)
Detection :RI, 32 x 10° RIU/FS Detection :Rl, 32 x 10° RIU/FS
Injection 120 pL (5.0 mg/mL) Injection 120 pL (5.0 mg/mL)
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Nucleic acids

REIEE - ROUF YR

Nucleosides and bases

Cytocine
Cytidine

Uracil
Deoxycytidine
Guanine
Adenine
Hypoxanthine
Uridine
Xanthine
Thymine

. Inosine

1547 12. Guanosine

16 13. Deoxyinosine
14. Deoxyguanosine
15. Xanthosine

16. Thymidine

17. Adenosine

18. Deoxyadenosin

©ONOOALN S

0 1
1244

oo
~oo©

-

MEEE - RULVF YR
Nucleosides and bases

Cytocine
Cytidine
Uracil
Deoxycytidine
Guanine
Adenine
Hypoxanthine
Uridine
. Xanthine
. Thymine
. Inosine
3, 12. Guanosine

13. Deoxyinosine
187 18 14. Deoxyguanosine
6] 15. Xanthosine
16. Thymidine
17. Adenosine
18. Deoxyadenosine

O N OA®N S

o

©
-
=

a o
- O ©

Nucleic acid bases

ol

3
1. NHap 5.
NZE HN i Nﬁ
O//J\u HQNJQN NH
Cytosine Guanine
N
2 NHy 6.
N F HNBD/CHS
1 O/”J\N
H H
5-Fluorocytosine ~ Thymine
_ 3. 7.
/ NHo
6 HN NZ Nﬁ
OA\N‘ &‘ NH
N N
Uracil Adenine
4.
Y
H
UU 5-Fluorouracil
| |
5 10 min
(JO10209E)

b o o min
=2 2 2 min
(T910404C) (T910404A)

Column : YMC-Pack ODS-A (5 um, 12 nm) Column : YMC-Pack ODS-AQ (5 um, 12 nm)

250 X 4.6 mm I.D. 250 X 4.6 mm I.D.
Eluent : A) 20 mM CHsCOOH-CHsCOONH; (pH 3.5) Eluent : A) 20 mM CHsCOOH-CHsCOONH: (pH 3.5)

B) 20 mM CHsCOOH-CHsCOONHj4 (pH 3.5)/methanol (90/10) B) 20 mM CHsCOOH-CHsCOONH (pH 3.5)/methanol (90/10)

30%B (0-5 min), 30-100%B (5-13 min, linear), 100%B (13-40 min) 30%B (0-5 min), 30-100%B (5-13 min, linear), 100%B (13-40 min)
Flow rate : 0.7 mL/min Flow rate 1 0.7 mL/min
Temperature :30 C Temperature :30 C
Detection : UV at 260 nm, 0.08 AUFS Detection 1 UV at 260 nm, 0.08 AUFS
Injection 112 uL (0.001 ~ 0.05 mg/mL) Injection 112 uL (0.001 ~ 0.05 mg/mL)
MERIEE ERIEE

Nucleic acid bases

0 10

> 1. NHp

Na}
o
H

Cytosine

2. Bj
HN
oy

H
Uracil
3.

N.
HN ﬁ
4 5 HZNJQN ! NH
Guanine

4.
HN/%’CHC!
Ry

H
Thymine
5. NHp
Ny N
RPN

Adenine

|
20 min

(S991029A)

Column

Eluent

Flow rate
Temperature
Detection
Injection

: Hydrosphere C18 (3 um, 12 nm)
100 X 4.6 mm I.D.

: 20 mM KH2PO4-K2HPO4 (pH 6.9)

: 1.0 mL/min

HS7AE

: UV at 254 nm, 0.128 AUFS

:10 uL (0.01 ~ 0.02 mg/mL)

Column

Eluent

Flow rate
Temperature
Detection
Injection

: Hydrosphere C18 (5 um, 12 nm)
150 X 4.6 mm I.D.

: 20 mM KH2PO4-K2HPO:4 (pH 6.9)

:1.0 mL/min

:37°C

: UV at 254 nm, 0.064 AUFS

18 uL (0.01 ~ 0.02 mg/mL)
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FO0FVE XOUFYR
Orotic acid Nucleosides
1. NHz 9. 9
2 Ny H:
SO SRR O
HOHzC@ HOH2C HOHZi@
1. o] OH OH OH OH H
Cytidine Guanosine Thymidine
N 2. N 6. o 10.
H 10 P e
Uracil OJN\N ‘ Hgﬁb {I&)
1 HOHzC@ HOHaC " Horge
6
OH OH OH OH
1 3 2. 0 Deoxycytidine Deoxyinosine Adenosine
HN/UIF 517 ¢
2 N-~COOH 3. % 7. jI“ 11.)NH\ir
H H HN \ NN
o 3 \ LY Y
5-Fluoroorotic acid 1 4 Horae oj\N mzoNO b HOH;NO N
2 8 OH OH OH R
3. 0 Uridine  Deoxyguanosine Deoxyadenosine
;ﬁl\ | 4. 8
COOH N
Orotic acid HoHG o, Horee
LJ OH OH S OH
Inosine Xanthosine
| | |
0 5 10 min UU U U U
L \
| | | |
0 5 10 15 min
(A000711A) (A000802B)
Column : Hydrosphere C18 (5 um, 12 nm) Column : Hydrosphere C18 (5 um, 12 nm)
150 X 4.6 mm I.D. 150 X 4.6 mm I.D.
Eluent : 20 mM HsPOs Eluent : 20 mM NH4H2PO4-HsPO4 (pH 3.5)/methanol (92/8)
Flow rate 1 1.0 mL/min Flow rate :1.0 mL/min
Temperature :37 'C Temperature :30 C
Detection : UV at 254 nm, 0.256 AUFS Detection 1 UV at 260 nm, 0.064 AUFS
Injection :10 puL (0.015 ~ 0.1 mg/mL) Injection 115 uL (5 ~ 15 pg/mL)
XOVFF R XOLFF R
Nucleotides Nucleotides
1.5'-CMP 1.5'-UTP
2.5'-UMP 2.5'-UDP
3.5'-dCMP 3.5'-CMP
4.5'-CDP 4.5'-UMP
5.5'-GMP - 5.5'-dCMP
6. 5'-UDP N 6.5'-GMP
5 9 7.5'-IMP ’ 7.5'-ATP
. 8.5'-CTP 8.5'-IMP
s 9.5'-UTP 9. 5'-ADP
R o 10. 5'-GDP 7 10. 5'-TMP
3
7 15 189 11.5'-TMP 11. 5'-AMP
1|4 e 12. 5'-AMP 5
14l 13.5'-dGMP 4
ﬂ 14.5'-GTP 8 10
3 .
N 15. 5'-TDP NI 1+
16. 5'-ADP o
17.5'-TTP -
18. 5'-dAMP
L L 19. 5'-ATP
1 1 1 1
o (=] o (]
= Q@ & <
| I | | |
0 5 10 15 20 min
(T910424A)
Column : YMC-Pack ODS-AM (5 um, 12 nm)
250 X 4.6 mm I.D. (AD00922A)
Eluent :A) 0.2 M TEAA* (pH 6.6)
B) 0.2 M TEAA* (pH 6.6)/acetonitrile (95/5) Column : Hydrosphere C18 (5 um, 12 nm)
4%B (0-10 min), 4-100%B (10-35 min, linear), 100%B (35-50 min) 150 X 4.6 mm I.D.
Flow rate :1.0 mL/min Eluent : 100 mM KH2POs-K2HPO4 (pH 5.5)
Temperature : 30 C Flow rate 1 1.0 mL/min
Detection : UV at 260 nm, 0.16 AUFS Temperature :30 C
Injection :14 uL (0.029 ~ 0.16 mg/mL) Detection : UV at 260 nm, 0.256 AUFS
* TEAA : triethylamine-acetic acid Injection 110 pL (0.05 ~ 0.15 mg/mL)
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XOUFFR XOULFF R
Nucleotides Nucleotides
1.5'-CMP 1.5'-CMP
2.5'-UMP 2.5'-AMP
3.5'-GMP 3.5'-UMP
4.5'-IMP 4.5'-IMP
5.5'-TMP 5.5'-GMP
6. 5'-AMP
5 5
4 3
6
2
3
’
1
4
5
_ @ @
| | | | | - o
0 5 10 15 20 min
(A000912B) (T920525C)
Column : Hydrosphere C18 (5 um, 12 nm) Column : YMC-Pack Polyamine Il
150 X 4.6 mm I.D. 250 X 4.6 mm I.D.
Eluent : 100 mM KHz2PO4 Eluent : 50 mM KH2PO4-HsPO4 (pH 3.5)
Flow rate : 1.0 mL/min Flow rate 1 1.0 mL/min
Temperature :30 C Temperature : 40 C
Detection : UV at 260 nm, 0.256 AUFS Detection 1 UV at 260 nm, 0.16 AUFS
Injection :10 puL (0.1 ~ 0.3 mg/mL) Injection 110 uL (0.05 ~ 0.1 mg/mL)
XOVFF R EXOLAFR
Nucleotides Sugar nucleotides
1.5'-CMP 1. CDP-D-glucose
2. 5'-AMP 2. UDP-D-glucose
3.5'-UMP 3. UDP-N-acetyl-D-glucosamine
4. 5'-IMP 2 5 4. GDP-D-mannose
5.5'-GMP 5. ADP-D-glucose
4
2 13
3
1
4
5
il L
& 2 & a
(T911206D)
(T920525D)
Column : YMC-Pack Ph (5 um, 12 nm)
Column : YMC-Pack NHz (5 um, 12 nm) 250 X 4.6 mm I.D.
250 X 4.6 mm I.D. Eluent : 100 mM TEAAY (pH 6.0)
Eluent : 50 mM KH2PO4-HsPO:s (pH 3.5) Flow rate : 1.0 mL/min
Flow rate : 1.0 mL/min Temperature :37 C
Temperature : 40 C Detection : UV at 260 nm, 0.16 AUFS
Detection : UV at 260 nm, 0.16 AUFS Injection 15 ulL (0.27 ~ 0.71 mg/mL)
Injection :10 uL (0.05 ~ 0.1 mg/mL) 1) TEAA: triethylamine-acetic acid
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BXOUVAF R BXOULAF R
Sugar nucleotides Sugar nucleotides
1. CDP-D-glucose 1. CDP-D-glucose
2. UDP-D-glucose 2. UDP-D-glucose
3. UDP-N-acetyl-D-glucosamine 3. UDP-N-acetyl-D-glucosamine
4. GDP-D-mannose 4. GDP-D-mannose
2 5. ADP-D-glucose 5. ADP-D-glucose
4
2
1[3 5 ]
4
3
5
. LIU L U l
1 1 ! 1 1 1 1
2 2 2 2 & 2 2
(T911206B) (T911206E)
Column : YMC-Pack ODS-A (5 um, 12 nm) Column : YMC-Pack ODS-A (5 um, 30 nm)
250 X 4.6 mm I.D. 250 X 4.6 mm I.D.
Eluent : 20 mM TEAA" (pH 5.7)/acetonitrile (99/1) Eluent : 100 mM TEAA" (pH 6.0)
Flow rate 1 1.0 mL/min Flow rate 1 1.0 mL/min
Temperature :37 C Temperature :37 C
Detection : UV at 260 nm, 0.16 AUFS Detection : UV at 260 nm, 0.16 AUFS
Injection 15 ulL (0.27 ~ 0.71 mg/mL) Injection 15 uL (0.27 ~ 0.71 mg/mL)
1) TEAA: triethylamine-acetic acid 1) TEAA: triethylamine-acetic acid
ZUIAXROUVFFR FZUIRXIUZFF R, poly(A)
Oligonucleotides Poly(A)
1. c-Ha-ras/12 (20 mer)
GTGGGCGCC-AGC-GGTGTGGG
Ser
2. c-Ha-ras/12 (20 mer)
GTGGGCGCC-GCC-GGTGTGGG
Ala
5 3. c-Ha-ras/12 (20 mer)
GTGGGCGCC-GAC-GGTGTGGG
Asp
4. c-Ha-ras/12 (20 mer)
GTGGGCGCC-GTC-GGTGTGGG
1,2 Val
5. c-Ha-ras/12 (20 mer)
4 GTGGGCGCC-CGC-GGTGTGGG
3 Arg
1 1 1 1
EUUU W
[==] w o wn
- - o~ o N Yy by W e
2 L = iz = L
o I 5 = g
(G910620C) Courtesy of Dr. Y. Baba, Kobe Women's College of Pharmacy (Y920608A)
Column : YMC-Pack ODS-A (5 um, 30 nm) Column : YMC-Pack ODS-AM (5 um, 12 nm)
150 X 4.6 mm I.D. 150 X 6.0 mm I.D.
Eluent : A) 100 mM triethylamine-acetic acid (pH 6.5)/acetonitrile (94/6) Eluent 1 A) 0.1 M phosophate buffer (pH 7)
B) 100 mM triethylamine-acetic acid (pH 6.5)/acetonitrile (85/15) B) 0.1 M phosophate buffer (pH 7)/acetonitrile (75/25)
0-100%B (0-25 min, linear) 20-27%B (0-15 min), 27-35%B (15-90 min)
Flow rate :1.0 mL/min Flow rate 1 1.0 mL/min
Temperature : 30 C Temperature : ambient
Detection : UV at 260 nm, 0.01 AUFS Detection : UV at 260 nm
Injection 115 uL (2.0 pmol/uL) Injection :10 uL
Sample : TAKARA ras Gene Probe set, manufacutured by TAKARA SHUZO CO., LTD. Sample : Poly(A)
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FZUAXTUVAF R, d(T)22
Oligonucleotides, d(T)2-20

FZUdXTUVFF R, d(T)22
Oligonucleotides, d(T)2-20

Oligodeoxythymidylic acid

Oligodeoxythymidylic acid

LC/MS analysis of oligonucleotides d(T)z-20

Oligodeoxythymidylic acid

[d(T)z-20] [d(T)2-20]
mAU
mAU
35
30 30
25
20 201
15
10
10
5
Il | LJUUUAIRI__
0 T T T T T T T T T 1
T T T T T T T T 1 0 2 4 6 8 10 12 14 16 18 min
0 4 6 8 10 12 14 16 18 20 min
(FO50126E) (FO50423A)
Column : Hydrosphere C18 (3 um, 12 nm) Column : Hydrosphere C18 (3 um, 12 nm)
50 X 4.6 mm I.D. 50 X 4.6 mm I.D.
Eluent : A) 100 mM triethylamine-acetic acid (pH 6.0) Eluent 1 A) 10 mM di-n-butylamine-acetic acid (pH 6.0)
B) 100 mM triethylamine-acetic acid (pH 6.0)/acetonitrile (80/20) B) 10 mM di-n-butylamine-acetic acid (pH 6.0)/methanol (20/80)
50-65%B (0-20 min) 42-70%B (0-20 min)
Flow rate : 1.0 mL/min Flow rate 1 1.0 mL/min
Temperature :35°C Temperature :35°C
Detection 1 UV at 269 nm Detection 1 UV at 269 nm
Injection :5 uL (5 nmol/mL) Injection 15 uL (5 nmol/mL)
FYUIARXTUFF R d(T)220 D LCIMS 547 BlAVIXIVFFR

Synthetic oligonucleotides

[d(T)2-20]
A) UV
100 Diode Array
269 nm
55064 5 -CCCGTGTTCCTTGCCACAGAC-3' (21 mer)
T10 T20
%
T2
0
T T T 1 mAU
[ 5 10 15 20 min N-3 21 mer (N)
N-1
B) MS
100 Scan ES-
TIC
T10 7.50e7
% T2 T20
0
0 s o is 20min
(FOB0118A) (FO50502A)
Column : Hydrosphere C18 (3 um, 12 nm) Column : Hydrosphere C18 (3 um, 12 nm)
50 X 2.0 mm I.D. 50 X 4.6 mm I.D.
Eluent : A) 5 mM di-n-butylamine-acetic acid (pH 6.0) Eluent : A) 10 mM di-n-butylamine-acetic acid (pH 6.0)
B) 5 mM di-n-butylamine-acetic acid (pH 6.0)/methanol (20/80) B) 10 mM di-n-butylamine-acetic acid (pH 6.0)/methanol (20/80)
42-70%B (0-20 min) 55-60%B (0-20 min)
Flow rate : 0.2 mL/min Flow rate 1 1.0 mL/min
Temperature :35C Temperature : 35 C
Detection :A) UV at 269 nm Detection 1 UV at 269 nm
B) ESI negative-mode Injection 13 uL (10 nmol/mL)
Injection :5 uL (5 nmol/mL) Sample : primer of DNA sequencing
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BRAYIXI LT F RO LC/MS 31
LC/MS analysis of synthetic oligonucleotides

5'-CCGCTCGAGCTAAAAAAAGCCTGTGTTACC-3' (30 mer)
A) UV

%7 Diode Array N3
269 nm

4.50e3

N-2. .1 30 mer (N)

d
0 5 10 15 20 25min

: N2 30 mer (N)
WM/\W
o ]

0 5 10 15 20 25min

(FOB0213C)
Column : Hydrosphere C18 (3 um, 12 nm)
50 X 2.0 mm I.D.
Eluent : A) 10 mM di-n-butylamine-acetic acid (pH 6.0)
B) 10 mM di-n-butylamine-acetic acid (pH 6.0)/acetonitrile (50/50)
58-62%B (0-20 min), 62%B (20-25 min)
Flow rate : 0.2 mL/min
Temperature :35 C
Detection 1 A) UV at 269 nm
B) ESI negative-mode
Injection 11 uL (10 nmol/mL)
Sample : primer of DNA sequencing

DNA 7S5 T XV~
DNA fragments

mAU _

50 1

L

0 5 10 15

20 min

(N080212G)

Column : YMC-BioPro QA-F (5 um)

100 X 4.6 mm I.D.

Eluent 1 A) 20 mM Tris-HCI (pH 8.1) containing 0.5 M NaCl
B) 20 mM Tris-HCI (pH 8.1) containing 1.0 M NaCl
40-100%B (0-30 min)

Flow rate 1 0.5 mL/min

Temperature :25 C

Detection : UV at 260 nm

Injection 120 pL (0.25 mg/mL)

Sample 11 kb DNA ladder (75-12,216 bp)

7S5 XZ 2R K pBR322 & ZDHIBREESR Hae Il 52
Plasmid pBR322 and pBR322 Hae lll restriction fragments

1. Plasmid pBR322 Hae Il digest
(8-587 bp)

. ; 2. Plasmid pBR322 (4,361 bp)

40

30 2

20

. I

U L A A L |
0 5 10 15 20 25 min

(N080610F)

Column : YMC-BioPro QA-F (5 um)

100 X 4.6 mm I.D.

Eluent 1 A) 20 mM Tris-HCI (pH 8.1)
B) 20 mM Tris-HCI (pH 8.1) containing 1.0 M NaCl
70-85%B (0-20 min), 85%B (20-25 min)

Flow rate 1 0.5 mL/min

Temperature : 35 C

Detection : UV at 260 nm

Injection 10 uL

Sample : Plasmid pBR322 Hae Il digest (0.13 mg/mL)

Plasmid pBR322 (0.03 mg/mL)

7S = A K pBR322 & ZDHIBREES Hae Il 3EY)
Plasmid pBR322 and pBR322 Hae lll restriction fragments

1. Plasmid pBR322 (4,361 bp)
mAU 5 2. Plasmid pBR322 Hae Il digest

EE— (8-587 bp)
40 1

30

20

e

o] 10 20 30 40

50 min

(POB0B17A)

: YMC-Pack Diol-300 + Diol-200
500 X 8.0mm I.D. X 2

Column

Eluent 1 0.1 M KH2PO:-KzHPO: (pH 7.0) containing 0.2 M NaCl
Flow rate 1 0.7 mL/min

Temperature : ambient (25 C)

Detection : UV at 260 nm

Injection :10 uL

Sample : Plasmid pBR322 (0.03 mg/mL)

Plasmid pBR322 Hae Il digest (0.13 mg/mL)
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T35 A= R pBR322 DHIFREESR Msp | &)

Plasmid pBR322 restriction fragments

1. Plasmid pBR322 cleaved with
restriction endonuclease Msp |

(G920109B)

Column : YMC-Pack Diol-300 + Diol-200

500 X 8.0 mm I.D. X 2
Eluent 1 0.1 M KH2PO:-KoHPO:4 (pH 7.0) containing 0.2 M NaCl
Flow rate : 0.7 mL/min
Temperature : ambient (26 ‘C)
Detection : UV at 260 nm, 0.01 AUFS
Injection : 3 uL (0.49 mg/mL)
Sample : Plasmid pBR322 cleaved with restriction endonuclease Msp |
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Amino acids, Peptides, Proteins

L J

P/ MR RU Y IRIRDS DU Y

Amino acids Taurine in nutritious drink
1. L-Valine 1. Taurine
2. L-Tyrosine
3. L-Phenylalanine (A) FLS (B) v
4. L-Tryptophan

2 1
1 4 1
3
I [ |
6 1‘0 2‘0 3‘0 i (5 1b Zb min 6 1b 2‘0 min
(FO01115C)
(A000419B) Column : Hydrosphere C18 (5 um, 12 nm)
150 X 4.6 mm I.D.
Column : Hydrosphere C18 (5 um, 12 nm) Eluent : 10 mM KH2PO4-K2HPOQOa4 (pH 6.8)/acetonitrile (85/15)
150 X 4.6 mm I.D. Flow rate 1 1.0 mL/min

Eluent : 20 mM KHz2PO4 Temperature :30 C

Flow rate : 1.0 mL/min Detection : (A) FLS at Ex 345 nm, Em 450 nm

Temperature :37 C (B) UV at 254 nm, 0.32 AUFS

Detection : UV at 210 nm, 0.16 AUFS Injection ;15 uL

Injection 15 uL (0.05 ~ 1.6 mg/mL) Sample : OPA derivative

PTC- 7=/
PTC-amino acids

PTH- 7= /8
PTH-amino acids

1. L-Aspartic acid 1. Asp
2. L-Glutamic acid 2. His
3. L-Serine 3. Arg
4. Glycine 4. Asn
18 5. L-Histidine 5. Glu
6. L-Arginine 6. Ser
1 7. L-Threonine 7.GIn
8. L-Alanine 8. Thr
9. L-Proline 9. Gly
10. NHs 10. Ala
. 9 » 16 11. L-Tyrf)sine ® 11. Tyr
7 1213 17 12. L-Valine 12. A-Thr
4 ” 13. L-Methionine 13. Pro
3 14. L-Cystine 14. Met
15 5 15. L-Isoleucine 5. Val
16. L-Leucine 16. Trp
17. L-Phenylalanine 17. Phe
18. L-Lysine 18. Lys
19. lle
0 20. Leu
LM LL
1 1 | 1 1 1 1 I 1 1 1 1 1
i b 2 & & a & o < 4 & S a
(G910523A) (K940331A)
Column : YMC-Pack ODS-AM (5 um, 12 nm) Column : J'sphere ODS-H80 (4 um, 8 nm)
250 X 4.6 mm I.D. 250 X 2.0 mm I.D.
Eluent : A) 60 mM CHsCOONa-CHsCOOH (pH 6.6)/acetonitrile (94/6) Eluent : A) acetonitrile/THF/300 mM TEAA* (pH 5.1) (10/4/90)
B) 60 mM CHsCOONa-CHsCOOH (pH 6.6)/acetonitrile (40/60) B) acetonitrile/THF/300 mM TEAA* (pH 5.1) (75/4/25)
0-55%B (0-20 min, linear), 100%B (20-25 min), 0%B (25-35 min) 0-30%B (0-15 min), 30-80%B (15-30 min)
Flow rate :1.0 mL/min Flow rate :0.2 mL/min
Temperature : 37 C Temperature : 50 C
Detection : UV at 250 nm, 0.08 AUFS Detection : UV at 270 nm, 0.08 AUFS
Injection 15 uL (62.5 pmol/uL) Injection 130 uL (25 pmol/10 uL)
Sample : PTC derivatives *TEAA: triethylamine-acetic acid
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NBD- 7 =/
NBD-amino acids

BEERB LUETRIIVIF I
Glutathione, oxidized and reduced form

Glycine oligomers

1. Pentaglycine

2. Triglycine
3. Glycine
1
2
3
! | 1 1 l
w @ w o o
= = b N

(G911227B)

1. L-Aspartic acid
2. L-Glutamic acid
3. L-Asparagine 1. Glutathione (GSH)
4. L-Serine 2. Glutathione disulfide (GSSG)
5. L-Histidine
6. Glycine A
7. L-Arginine
8. L-Threonine 2
9. Taurine
10. L-Alanine
1 11. L-Proline
16 17 12. L-Valine
18. L-Cystine
14. L-Methionine
15. L-Isoleucine
19 16. L-Leucine
18 17. L-Phenylalanine
18. L-Lysine
19. L-Tyrosine
| | | | | | |
0 10 20 30 40 50 60 min ij L
1 I
0 (O ™min
(FO01129E)
Column : Hydrosphere C18 (5 um, 12 nm)
150 X 4.6 mm I.D.
Eluent : A) 20 MM KH2PO4-K2HPO: (pH 6.5) (H900710D)
B) 20 MM KH2PO4-K-HPO: (pH 6.5)/acetonitrile (50/50)
15-25%B (0-25 min), 25-40%B (25-30 min), Column : YMC-Pack ODS-A (5 um, 12 nm)
40-65%B (30-50 min), 65-100%B (50-55 min), 150 X 4.6 mm I.D.
100%B (55-60 min) Eluent : 0.1 M sodium perchlorate in A
Flow rate : 1.0 mL/min (0-25 min), 1.5 mL/min (25-60 min) A) acetonitrile/water/TFA (5/95/0.05)
Temperature :30 C Flow rate : 0.5 mL/min
Detection : FLS at Ex 470 nm, Em 530 nm Temperature :30 C
Injection 120 uL Detection 1 UV at 220 nm, 0.64 AUFS
Sample : NBD derivatives Injection :10 uL
JUuyvxrydvw— PIIXTIIY

Angiotensins

1. Angiotensin Il

2. Angiotensin Il

3. [Asn', Val*]-Angiotensin |
4. [Val]-Angiotensin |

5. Angiotensin |

e

10

@ @
o o

Column

Eluent

Flow rate
Temperature
Detection
Injection

: YMC-Pack Diol-60
500 X 8.0 mm I.D.
1 0.1 M KH2POs-K2HPO:4 (pH 7.0)/acetonitrile (70/30)
: 1.0 mL/min
: ambient (24 C)
: UV at 215 nm, 0.08 AUFS
120 ulL (0.25 ~ 2.5 mg/mL)

(G910520A)

Column : YMC-Pack ODS-AM (5 um, 12 nm)
150 X 4.6 mm I.D.

Eluent : acetonitrile/20 mM KH2PO. (20/80)
Flow rate : 0.5 mL/min
Temperature : 30 C
Detection : UV at 220 nm, 0.08 AUFS
Injection 18 uL (0.05 ~ 0.15 mg/mL)
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@
PIITATIVIY AVAYY
Angiotensins Insulins
1. Angiotensin Il 1. Insulin (Bovine)
2. Angiotensin Il 2. Insulin (Sheep)
3. Angiotensin | 3. Insulin (Human)
4. Insulin (Equine)
5. Insulin (Porcine)
3
1
2 |s
L
2 %!
3
0 20 40 60 §0 wmin ' ' | '
2 & & 2
(G910522C)
Column : YMC-Pack ODS-AM (5 um, 12 nm)

(H900723B)

250 X 4.6 mm |.D.

Column : YMC-Pack PolymerC18 Eluent : A) acetonitrile/water/TFA (30/70/0.1)
250 X 4.6 mm I.D. B) acetonitrile/water/TFA (32/68/0.1)
Eluent : acetonitrile/water/TFA (18/82/0.05) 0%B (0-3 min), 0-100%B (3-25 min, linear), 100%B (25-40 min)
Flow rate 1 0.5 mL/min Flow rate : 0.6 mL/min
Temperature :30 C Temperature :30 C
Detection : UV at 220 nm, 0.08 AUFS Detection : UV at 220 nm, 0.16 AUFS
Injection :10 uL Injection 115 uL (0.2 mg/mL)
AVRYY AVRAYY
Insulins Insulins
1. Insulin (Bovine) 1. Insulin (Bovine)
2. Insulin (Sheep) 2. Insulin (Sheep)
3. Insulin (Human) 3. Insulin (Human)
4. Insulin (Equine) 4. Insulin (Equine)
5. Insulin (Porcine) 5. Insulin (Porcine)
3 3
1
2
12 s .
1 1 1 ! 1 1 1
(G910522B) (G910522A)
Column : YMC-Pack ODS-AM (5 um, 12 nm) Column : YMC-Pack ODS-AM (5 um, 12 nm)
150 X 6.0 mm I.D. 250 X 6.0 mm I.D.
Eluent : A) acetonitrile/water/TFA (30/70/0.1) Eluent : A) acetonitrile/water/TFA (30/70/0.1)
B) acetonitrile/water/TFA (32/68/0.1) B) acetonitrile/water/TFA (32/68/0.1)
0%B (0-3 min), 0-100%B (3-25 min, linear), 100%B (25-40 min) 0%B (0-3 min), 0-100%B (3-25 min, linear), 100%B (25-40 min)
Flow rate : 1.0 mL/min Flow rate :1.0 mL/min
Temperature : 30 C Temperature : 30 C
Detection : UV at 220 nm, 0.16 AUFS Detection : UV at 220 nm, 0.16 AUFS
Injection :15 L (0.2 mg/mL) Injection 115 ulL (0.2 mg/mL)

43

suisjoud ‘sapidag ‘spiop oulwy lh



Vw,zﬂqz,%\Mth

PIEAN

P/ NTFR 52/(0F

Amino acids, Peptides, Proteins

—e
AVRYY NITFER
Insulins Peptides
1. Insulin (Bovine) 1. Bradykinin
2. Insulin (Sheep) 2. Dynorphin A (Human, 1-13)
3. Insulin (Human) 3. Eledoisin related peptide
4. Insulin (Porcine) 4. Neurotensin
5. Bombesin
6. Substance P
3
1
2
4
4
1 55
2
3
= g 3 %WMJ”L”’”’
: 5‘ 1‘0 1‘5 2‘0 min
(G910522D) (A980827D)
Column : YMC-Pack ODS-AM (5 um, 12 nm) Column : YMC-Pack Pro C18 (3 um, 12 nm)
150 X 6.0 mm I.D. 75 X 4.6 mm L.D.
Eluent : A) acetonitrile/0.01 N HCI (28/72) Eluent : A) water/TFA (100/0.1)
B) acetonitrile/0.01 N HCI (35/65) B) acetonitrile/TFA (100/0.1)
0-100%B (0-60 min, linear) 20-40%B (0-20 min, linear)
Flow rate : 1.0 mL/min Flow rate 1 1.0 mL/min
Temperature :30 C Temperature :37 C
Detection : UV at 220 nm, 0.16 AUFS Detection 1 UV at 220 nm, 0.32 AUFS
Injection 115 uL (0.25 mg/mL) Injection 115 uL (0.05 ~ 0.15 mg/mL)
RIFR ~RTF R (MW 556 - 3,465)
Peptides Peptides (MW 556 - 3,465)
1. Oxytocin 1. Oxytocin (MW 1,007)
2. Met-Enkephalin 2. Met-Enkephalin (MW 574)
3. Leu-Enkephalin 3. Neurotensin (MW 1,673)
4. Angiotensin | 4. Leu-Enkephalin (MW  556)
5. a-Mating factor 5. y-Endorphin (MW 1,859)
6. Insulin 6. B-Endorphin (Human) (MW 3,465)
2
° AU
3 m 2 .
4
1 ¢ 200 | 4
3 6
150 4
100 5
50 4
u |
P e A M A e
6 ..;: 1b 1‘5 2‘0 min
(A980827C) (N041021C)
Column : YMC-Pack Pro C18 (3 um, 12 nm) Column : YMC-Pack Pro C18 (5 um, 12 nm)
75 X 4.6 mm I.D. 150 X 4.6 mm I.D.
Eluent : A) water/TFA (100/0.1) Eluent : A) water/TFA (100/0.05)
B) acetonitrile/TFA (100/0.1) B) acetonitrile/TFA (100/0.05)
20-40%B (0-20 min, linear) 20-40%B (0-20 min)
Flow rate : 1.0 mL/min Flow rate :1.0 mL/min
Temperature :37 C Temperature : 37 C
Detection : UV at 220 nm, 0.32 AUFS Detection : UV at 220 nm
Injection :15 uL (0.04 ~ 0.15 mg/mL) Injection 110 uL (0.075 ~ 0.25 mg/mL)
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NTF R RNITIF R
Peptides Peptides
1. BAM-12P 1. [Arg®]-Vasopressin
2. [D-Ala?, Met®]-Enkephalinamide 2. Oxytocin
3. a-Endorphin 3. Bradykinin
4. Met-Enkephalin 4. Angiotensin Il
5. [D-Ala?, Met®]-Enkephalin 5. Leu-Enkephalin
6. y-Endorphin 6. Angiotensin |
7. B-Endorphin (Human) 5
4 |6
2
1 4 6
5 1
23 7
3
L
ﬂ | | \ | —hL/"
0 5 10 15 20 min . . . .
5 10 15 min
(A000308B) (A010821A)
Column : Hydrosphere C18 (5 um, 12 nm) Column : YMC-Pack Pro C18 RS (5 um, 8 nm)
150 X 4.6 mm I.D. 150 X 4.6 mm I.D.
Eluent : A) water/TFA (100/0.1) Eluent : A) water/TFA (100/0.1)
B) acetonitrile/TFA (100/0.1) B) acetonitrile/TFA (100/0.1)
20-40%B (0-15 min, linear), 40%B (15-20 min) 15-35%B (0-15 min)
Flow rate 1 1.0 mL/min Flow rate 1 1.0 mL/min
Temperature :37 'C Temperature :37 C
Detection : UV at 220 nm, 0.256 AUFS Detection 1 UV at 220 nm, 0.32 AUFS
Injection :10 uL (0.05 ~ 0.1 mg/mL) Injection 120 pL (0.05 mg/mL)
NTF R -LC/MS NITF R
Peptides - LC/MS Peptides
1. [Arg®]-Vasopressin 1. Met-Enkephalin
2. Bradykinin 2. Bradykinin
3. Angiotensin Il 3. Angiotensin Il
5 6 4. Oxytocin 4. Leu-Enkephalin
AUV 3 5. Angiotensin | 5. CCK-Octapeptide
) 4 6. Leu-Enkephalin s 6. Insulin Chain B
1
2 23 s
1
o :
0.0 5.00 10.00 15.00 20.00 min
B) MS 235 g
1
4
0.0 5.00 10.00 15.00 20.00 min - - - -
(A020808A) (S930909D)
Column : YMC-Pack Pro C18 RS (5 um, 8 nm) Column : J'sphere ODS-H80 (4 um, 8 nm)
150 X 2.0 mm I.D. 150 X 4.6 mm I.D.
Eluent : A) water/TFA (100/0.01) Eluent : A) acetonitrile/water/TFA (5/95/0.1)
B) acetonitrile/TFA (100/0.01) B) acetonitrile/water/TFA (40/60/0.1)
10-35%B (0-15 min), 35%B (15-20 min) 20-100%B (0-40 min, linear)
Flow rate : 0.2 mL/min Flow rate 1 1.5 mL/min
Temperature :37 C Temperature : 37 C
Detection 1 A) UV at 220 nm, B) ESI positive-mode Detection : UV at 220 nm, 0.26 AUFS
Injection 14 uL (0.05 mg/mL) Injection 140 pL (0.067 ~ 0.13 mg/mL)
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NTF R RNIF R
Peptides Peptides
1. Bradykinin 1. Bradykinin
2. Met-Enkephalin 2. Met-Enkephalin
3. Angiotensin llI 3. Angiotensin |lI
4. Leu-Enkephalin 4. Leu-Enkephalin
3
2
23
1
1
4
4
(0940804D) (0940804A)
Column : J'sphere ODS-H80 (4 um, 8 nm) Column : J'sphere ODS-H80 (4 um, 8 nm)
150 X 4.6 mm I.D. 150 X 2.0 mm I.D.
Eluent : acetonitrile/water/TFA (20/80/0.1) Eluent : acetonitrile/water/TFA (20/80/0.1)
Flow rate : 1.0 mL/min Flow rate 1 0.2 mL/min
Temperature :37 'C Temperature :37 C
Detection : UV at 220 nm, 0.32 AUFS Detection 1 UV at 220 nm, 0.08 AUFS
Injection 120 uL (84 ~ 65 ug/mL) Injection 14 ulL (34 ~ 65 ug/mL)
NTF R RIFR
Peptides Peptides
1. Bradykinin 1. Bradykinin
2. Met-Enkephalin 2. Met-Enkephalin
3. Angiotensin IlI 3. Angiotensin IlI
4. Leu-Enkephalin 4. Leu-Enkephalin
3 3
2
2
1 1
4 4
JullL ]
(0940804B) (0940804C)
Column : J'sphere ODS-H80 (4 um, 8 nm) Column : J'sphere ODS-H80 (4 um, 8 nm)
150 X 1.5 mm I.D. 150 X 1.0 mm I.D.
Eluent : acetonitrile/water/TFA (20/80/0.1) Eluent : acetonitrile/water/TFA (20/80/0.1)
Flow rate : 0.1 mL/min Flow rate : 0.05 mL/min
Temperature :37 C Temperature : 37 C
Detection : UV at 220 nm, 0.08 AUFS Detection : UV at 220 nm, 0.08 AUFS
Injection 12 ul (34 ~ 65 ug/mL) Injection 11 uL (34 ~ 65 ug/mL)
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L J
NTF R RNITIF R
Peptides Peptides
1. Insulin (Bovine) 1. Insulin (Bovine)
2. Neurotensin 2. Neurotensin
3. Angiotensin Il 3. Angiotensin Il
4. Glycine 4. Glycine
3
4
23
1 2
1
4
@ @ @ @ 1 1 1 '
- o “© -
@ [==] [==] o
- o ™ -
(G911217A) (G911217B)
Column : YMC-Pack Diol-60 Column : YMC-Pack Diol-120
500 X 8.0 mm I.D. 500 X 8.0 mmI.D. X 2
Eluent 1 0.1 M KH2PO4-KHPO: (pH 7.0) containing 0.2 M NaCl/acetonitrile (70/30) Eluent 1 0.1 M KH2PO+-K-HPO:x (pH 7.0) containing 0.2 M NaCl/acetonitrile (70/30)
Flow rate 1 0.7 mL/min Flow rate : 0.7 mL/min
Temperature : ambient (25 C) Temperature : ambient (25 C)
Detection : UV at 215 nm, 0.16 AUFS Detection : UV at 215 nm, 0.16 AUFS
Injection 125 uL (0.07 ~ 5.3 mg/mL) Injection 125 uL (0.07 ~ 5.3 mg/mL)
RTFR RTFRBEKUHYVINIE (MW 4,330 - 17,000)
Peptides Peptides and proteins (MW 4,330 - 17,000)
1. Insulin (Bovine) 1. Cytochrome c (Horse heart) (MW 12,400)
2. Neurotensin 2. Insulin (Bovine pancreas) (MW 5,733)
3. Angiotensin Il 3. Amyloid B-protein (1-40) (MW 4,330)
4. Glycine 4. Lysozyme (Chicken egg white) (MW 14,300)
5. a-Lactalbumin (Human milk) (MW 14,100)
3 6. Myoglobin (Horse skeletal muscle) (MW 17,000)
2 4
mAU
1
150 4
100 7
o]
U T T T T T T T
0 5 10 15 20 min
1 1 1 1 1 1 1
o o o L= o (=~ (=]
- o o A ['r] 0 ~
(NO40820A)
(G911217C) Column : YMC-Pack Cs (5 um, 20 nm)
150 X 4.6 mm I.D.
Column : YMC-Pack Diol-120 + Diol-60 Eluent : A) water/TFA (100/0.1)
500 X 8.0mmI.D. X 2 B) acetonitrile/TFA (100/0.1)
Eluent 1 0.1 M KH2PO:-K:HPO: (pH 7.0) containing 0.2 M NaCl/acetonitrile (70/30) 25-60%B (0-20 min)
Flow rate : 0.7 mL/min Flow rate 1 1.0 mL/min
Temperature : ambient (25 C) Temperature : 37 C
Detection : UV at 215 nm, 0.08 AUFS Detection : UV at 220 nm
Injection 125 L (0.07 ~ 5.3 mg/mL) Injection 110 pL (0.1 ~ 0.2 mg/mL)
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NTFRBLUYVINTE
Peptides and proteins

1. Met-Enkephalin
2. Leu-Enkephalin

NIFRIVEVY -2 um hS LICKDEHBREEDT
High resolution peptide mapping

Peptide mapping - excellent reproducibility between 5 um and 2 um

YMC-Pack Pro C18 (5 um, 12 nm)
150 X 2.0 mm I.D.

mv
®
80 0%B (0-5 min)
0-100%B (5-40 min)
40 100%B (40-45 min)

0 [ [ noBo8228
0 15 30

45 min

YMC-UltraHT Pro C18 (2 um, 12 nm)
50 X 2.0 mm I.D.

3.BSA
4. a-Mating factor
5. Insulin
6. Ovalbumin
5 mAU |
6
80 |
123 + 60 1
40 |
%
20 A
O 4
0 é 4‘1 é é 1‘0 1‘2 min
U bd L/ *undigested B-Lactoglobulin B
6 5 10 15 20 25 min
(NO70521H)
(H900606A)
Column : YMC-UltraHT Pro C18 (2 um, 12 nm)
Column : YMC-Pack PolymerC18 100 X 2.0 mm I.D.
150 X 4.6 mm I.D. Eluent : A) water/TFA (100/0.1)
Eluent : A) acetonitrile/water/TFA (20/80/0.05) B) acetonitrile/TFA (100/0.1)
B) acetonitrile/water/TFA (45/55/0.05) 5-50%B (0-12 min)
0-100%B (0-30 min, linear) Flow rate : 0.5 mL/min
Flow rate : 1.0 mL/min Temperature :37 C
Temperature :30 C Detection : UV at 220 nm
Detection : UV at 220 nm, 0.32 AUFS Injection :1 ulb
Injection 130 uL Sample : Tryptic digest of B-Lactoglobulin B
NIFRIvEVT - MiFROENTCBRME NITFRIvEVT

Peptide mapping

1 18 17 25
Asn Pro Val Tyr Gly Ser Val Ser Asn Ala Asp Leu Met Asp Phe Lys Asn Leu Leu Asp His Leu Glu Asp Lys

ul

26 39 50
Met Pro Leu Glu Asp Glu Ala Met Pro Pro Gin Val Leu Ser Glu Gin Asn Glu Glu Val Gly Ala Pro Leu Ser

51 67 68 7 75
Pro Leu Leu Glu Val Pro Pro Tp Thr Gly Glu Val Asn Pro Ala Gin Arg Asp Gly Gly Ala Leu Gly Arg Gly

78 82 83 87 88 89 90 91 92 98 99
Pro Tmp Asp Ala Ser Asp Arg Ser Ala Leu Leu Lys Ser Lys Leu Arg Ala Leu Leu Ala Ala Pro A Ser Leu
- T7 - -—T10

101 102 103 | 109 110 112 118 125 126
Arg Arg Ser Ser Cys Phe Gly Gly Arg Met Asp Arg lle Gly Ala Gin Ser Gly Leu Gly Cys Asn Ser Phe Arg Tyr
- -Ti4—>
™ T15
T -

Courtesy of Dr. Nokihara, GBF-Gesellschaft fiir Biotechnologische Forschung (Y890712B)

mvV
*
200 0%B (0-1.65 min)
0-100%B (1.65-13.35 min)
100%B (13.35-15 min)
100
O "\owosTii
0 5 10 15 min
*undigested Cytochrome ¢
(NO70629E)
Eluent : A) acetonitrile/water/TFA (10/90/0.1)
B) acetonitrile/water/TFA (35/65/0.1)
Flow rate : 0.2 mL/min
Temperature : 37 C
Detection : UV at 220 nm
Injection 1 uL
Sample : Tryptic digest of Cytochrome ¢

Column : YMC-Pack ODS/R (5 um, 12 nm)
250 X 4.6 mm I.D.
Eluent :A) 0.01 N HCI
B) acetonitrile
0%B (0 min), 0%B (10 min), 50%B (60 min, linear)
Flow rate 1 1.0 mL/min
Detection :UVat210 nm
Sample : Tryptic digests of synthetic pCDD 126
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RIFRIvEVY
Peptide mapping

39 50
Ser Glu Gin Asn Glu Giu Val Gy Ala Pro Leu Ser

NITFRIvEVT
Peptide mapping

Tryptic digest of BSA
:v:z Lou Leu G Val Pro Pro Tp Thr Gly G Val Asn Pro Ala Gin ABr; :sap Gy Gy Aa Leu Gly Ai; i":— mAU -
76 2 & 87 88 89 %0 91 92 98 9 80
Pro Trp Asp Ala Ser Asp Arg Ser Ala Leu Leu Lys Ser Lys Leu Arg Ala Leu Leu Ala Ala Pro Arg Ser Leu
L e e T eTeeTe T -~
60 4
101 102 108 [ 109 110 112 113 | 125 126
Arg Arg Ser Ser Cys Pho Gly Gly Arg Mot Asp Ag lle Gly Ala Gln Ser Gly Leu Giy Cys Asn Sar Pho Arg Tyr 40
™ T15
- 20 4
01 N061027C
0 10 20 30 40 50 60 min
Lysyl endopeptidase digest of BSA
& 9 mAU -
80
60
3
40
15 °-13 20
100 4 8 0 Tl nos10270
0 10 20 30 40 50 60 min
g7 ¥ J : * undigested BSA
(N070629D)
Courtesy of Dr. Nokihara, GBF-Gesellschaft fiir Biotechnologische Forschung  (Y890712A)
Column : YMCbasic (5 um)
Column : YMC-Pack ODS/R (5 um, 12 nm) 150 X 2.0 mm I.D.
250 X 4.6 mm I.D. Eluent : A) water/TFA (100/0.1)
Eluent :A) 0.01 N HCI B) acetonitrile/TFA (100/0.1)
B) acetonitrile 5-35%B (0-50 min), 35-45%B (50-55 min), 45%B (55-60 min)
0%B (0 min), 0%B (10 min), 60%B (60 min, linear) Flow rate : 0.2 mL/min
Flow rate : 1.0 mL/min Temperature :37 C
Detection UV at 210 nm Detection : UV at 220 nm
Sample : Tryptic digests of synthetic pCDD 88 Injection :1 uL
NIFRIVEVT NITFRIvEVT

Peptide mapping

mAU
40
30
20
10 *
0
0 10 20 30 40 50 60 min
*undigested BSA
(N080422B)
Column : YMC-BioPro QA (5 um, 100 nm)
50 X 4.6 mm I.D.
Eluent 1 A) 20 mM Tris-HCI (pH 8.6)
B) 20 mM Tris-HCI (pH 8.6) containing 0.5 M NaCl
0-15%B (0-30 min), 15-60%B (30-60 min)
Flow rate 1 0.5 mL/min
Temperature : 25 C
Detection : UV at 220 nm
Injection 120 uL
Sample : Tryptic digest of BSA

Peptide mapping

mAU
60
50
40
30
20
10 *
0
0 10 20 30 40 50 60 min
*undigested BSA
(N080623L)
Column : YMC-Pack Diol-120 + Diol-60
500 X 8.0 mmI.D. X 2
Eluent 1 0.1 M KH2PO:-K-HPO:4 (pH 7.0) containing 0.2 M NaCl/acetonitrile (70/30)
Flow rate : 0.7 mL/min
Temperature : ambient (25 C)
Detection : UV at 220 nm
Injection :5 uL
Sample : Tryptic digest of BSA

49

suisjoud ‘sapidag ‘spiop oulwy lh



VN 7Y LB BNN IA

PIEAN

P/ NTFR 52/(0F

Amino acids, Peptides, Proteins

—
=FAJ0OEVSERY FhoO—Le
Peptide fragments from myoglobin Cytochrome ¢
1.1-153 (MW 17,000) 1. Cytochrome ¢ (hexamer)
5 2.1-131 (MW 14,500) 2. Cytochrome c (tetramer)
3.56-153 (MW 10,700) 3. Cytochrome c (trimer)
4.56-131 (MW 8,200) 4. Cytochrome c (dimer)
5.1-55 (MW 6,300) 5 5. Cytochrome ¢ (monomer)
6.132-153 (MW 2,500)
3y
1,2
4
3
6
2
1
(G911218A) @ < e @ < = @
Column : YMC-Pack Diol-120
500 X 8.0 mm I.D. (G911217D)
Eluent 1 0.1 M KHzPO:+-KzHPO: (pH 7.0) containing 0.2 M NaCl/acetonitrile (70/30)
Flow rate : 0.7 mL/min Column : YMC-Pack Diol-200 + Diol-120
Temperature : ambient (25 C) 500 X 8.0mm I.D. X 2
Detection : UV at 215 nm, 0.32 AUFS Eluent 1 0.1 M KH2POs-KzHPO4 (pH 7.0) containing 0.2 M NaCl
Injection 120 ulL (2.0 mg/mL) Flow rate : 1.0 mL/min
Sample : Cyanogen bromide cleavages of horse heart myoglobim. Temperature : ambient (24 C)
Molecular Weight Marker for proteins, manufactured by Detection : UV at 215 nm, 0.08 AUFS
Fluka Chemie AG. Injection 130 uL (0.2 mg/mL)
FVINOE FVINOE
Proteins Proteins
1. Ribonuclease A 1. Ribonuclease A
2. Cytochrome ¢ 2. Cytochrome ¢
3. Lysozyme 3. Lysozyme
4. Myoglobin 4. Myoglobin
2 4 2
1 1 4
3 3
I 1 —I ! !
(T931029A) (B931023A)
Column : YMC-Pack ODS-A (5 um, 30 nm) Column : YMC-Pack Ca4 (5 um, 30 nm)
150 X 4.6 mm I.D. 150 X 4.6 mm I.D.
Eluent : A) acetonitrile/water/TFA (5/95/0.1) Eluent : A) acetonitrile/water/TFA (5/95/0.1)
B) acetonitrile/water/TFA (60/40/0.1) B) acetonitrile/water/TFA (60/40/0.1)
30-90%B (0-20 min, linear), 90%B (20-25 min) 30-90%B (0-20 min, linear), 90%B (20-25 min)
Flow rate :1.0 mL/min Flow rate 1 1.0 mL/min
Temperature :37 C Temperature : 37 C
Detection : UV at 220 nm, 0.32 AUFS Detection : UV at 220 nm, 0.32 AUFS
Injection :16 uL (0.16 ~ 0.33 mg/mL) Injection 116 uL (0.16 ~ 0.33 mg/mL)
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FVINOE (MW 18,300 - 45,000)
Proteins (MW 18,300 - 45,000)

&)\ (MW 66,000 - 96,000)
Proteins (MW 66,000 - 96,000)

1. B-Lactoglobulin B (Bovine milk) (MW 18,300) 1.BSA (MW 66,000)
2. B-Lactoglobulin A (Bovine milk) (MW 18,400) 2. Conalbumin (Chicken egg white) (MW 77,000)
3. a-Chymotrypsinogen A (Bovine pancreas) (MW 25,700) 3. Lipoxidase (Soybean) (MW 96,000)
4. Ovalbumin (MW 45,000) o o
* Impurities in commercial lipoxidase
mAU - mAU 4 1
1 4
150 1 3 150 1
2
2
100 1 100 4
50 | 50 1
0 ] 0]
T T T T T T T 1
0 5 10 15 20 min
(N041126A) (N040930G)
Column : YMC-Pack Ca4 (5 um, 30 nm) Column : YMC-Pack C4 (5 um, 30 nm)
150 X 4.6 mm I.D. 150 X 4.6 mm I.D.
Eluent : A) water/TFA (100/0.1) Eluent : A) water/TFA (100/0.1)
B) acetonitrile/TFA (100/0.1) B) acetonitrile/2-propanol/TFA (50/50/0.1)
40-50%B (0-10 min), 50-90%B (10-15 min), 90%B (15-20 min) 30-75%B (0-15 min), 75%B (15-20 min)
Flow rate 1 1.0 mL/min Flow rate 1 1.0 mL/min
Temperature :37 'C Temperature :37 C
Detection 1 UV at 220 nm Detection 1 UV at 220 nm
Injection 110 puL (0.2 ~ 0.3 mg/mL) Injection 110 pL (0.25 ~ 1.0 mg/mL)
FVINOE FVINOE
Proteins Proteins
AU
AU 1. Ribonuclease A 1. Ribonuclease A
3 2. Cytochrome ¢ 2. Cytochrome ¢
3. Lysozyme 0.4 3 3. Lysozyme
1 2
0.5
] 2
02
oj—,Ap)LwJ A 0.0
NO71016E NO71023K
o 2 w0 60 min ; ! T ! .
(NO71016E) (NO71023K)
Column : YMC-BioPro SP (5 um, 100 nm) Column : YMC-BioPro SP-F (5 um)
50 X 4.6 mm I.D. 30 X 4.6 mm I.D.
Eluent 1 A) 20 MM KHzPO:-K2HPO4 (pH 6.8) Eluent 1 A) 20 mM KH2POs-K2HPO4 (pH 6.8)
B) 20 mM KH2PO:-KzHPO: (pH 6.8) containing 0.5 M NaCl B) 20 mM KH2PO:-K2HPO: (pH 6.8) containing 0.5 M NaCl
0-100%B (0-60 min) 0-100%B (0-4 min)
Flow rate : 0.5 mL/min Flow rate 1 1.5 mL/min
Temperature : 25 C Temperature : 25 C
Detection : UV at 220 nm Detection 1 UV at 220 nm
Injection 120 uL (0.5 mg/mL) Injection 120 pL (0.1 mg/mL)
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—
FVINOE E MILBEROYVINIE
Proteins Proteins in human serum
1
1. Ovalbumin
2. Trypsin inhibitor (soybean) U 109G Albumin
m
mAU
2
200 Total loading amount 1 Transferrin
500 ug
N080206B
100 250 ug
N080207C
)—/ML/; 100 ug 0
N080207B T T al
»—,_.,\,\"/\';/\_ 10 20 30 min
0 50 ug
NO80206A
e
0 10 20 30 min
(N080313E)
(NO80417W)
Column : YMC-BioPro QA (5 um, 100 nm)
Column : YMC-BioPro QA (5 um, 100 nm) 50 X 4.6 mm I.D.
50 X 4.6 mm I.D. Eluent 1 A) 20 mM Tris-HCI (pH 8.6)
Eluent : A) 20 mM Tris-HCI (pH 8.1) B) 20 mM Tris-HCI (pH 8.6) containing 0.5 M NaCl
B) 20 mM Tris-HCI (pH 8.1) containing 0.5 M NaCl 0-30%B (0-15 min), 30-100%B (15-30 min)
10-80%B (0-30 min) Flow rate : 0.5 mL/min
Flow rate : 0.5 mL/min Temperature :25C
Temperature : 25 C Detection : UV at 280 nm
Detection 1 UV at 280 nm Injection 120 uL
Injection 1100 uL Sample : Human serum (100 uL/mL)
b NEROSYVINOE YOREKPDIYVINOE

Proteins in human serum

Albumin
. . 200 Transferrin
YMC-Pack Diol-300 + Diol-200
300 X 8.0 mm L.D. X 2 oo
IgG
o NOBOB16A
ARARERRARS) T T T T 1
0 10 20 30 40 50 60 min
mAU Albumin
Transferrin
YMC-Pack Diol-300 -
300 X 8.0 mm I.D.
100 19G
o T T T T T T T )
5 10 15 20 25 30 min
Albumin
mAU Transferrin
YMC-Pack Diol-200 200
300 X 8.0 mm I.D. - .
01w ik . "
0 5 10 15 20 25 30 min

Proteins in mouse ascites fluid

Eluent

Sample

Flow rate
Temperature
Detection
Injection

(N080702B)
: 0.1 M KH2PO:-KzHPO: (pH 7.0) containing 0.2 M NaCl

: 0.5 mL/min

: ambient (25 C)

: UV at 280 nm

:20 uL

: Human serum (100 pL/mL)

mAU_ Albumin
Transferrin
] [[e]€]
60
404
20
0
. — — — — — —
0 10 20 30 40 50 60 min
(P080528A)
Column : YMC-Pack Diol-300 + Diol-200
300 X 4.6 mm I.D. X 2
Eluent 1 0.1 M KH2POs-K2HPO4 (pH 7.0)
Flow rate :0.17 mL/min
Temperature : ambient (25 ‘C)
Detection 1 UV at 220 nm
Injection 110 uL (60 times dilution with water)
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[MERRLSS

Plasma constituents

T/ o0—F Ik
Monoclonal antibody (MAb)

MAb : Mouse monoclonal IgG1

NaNg (anti-human IgG4)

MAb

0.2 AUFS A) Human serum
(NOBOB16A)
IgM
0.07 AUFS ) ) (%w 900,000)
C) IgA
0.03 AUFS e (Mw 390,000)
D) Fibrinogen
0.04 AUFS o N (MW 340,000)
E) y-Globulin
e
0.03AUFS — ey (MW 158,000)
F) 1gG
0.03 AUFS P (MW 150,000)
0.07 AUFS G) Nansterin
(NO80616C)
H) Albumin
0.03 AUFS = f/\J ) (MW 66,000)
1) a1-Antitrypsin
0.03 AUFS _J ) e
(NOB0616K)
J) Carbonic
0.1 AUFS anhydrase
(N0BOG16G) (MW 30,000)
0.2 AUFS K) Lysozyme
(N0B0G16H) j (MW 14,300)
0.18 AUFS \/—J L) Uric acid
(NOBOG17A) (MW 168)
M) Creatinine
0.005 AUFS (N0BO161) ) (MW 113)
r T T T T T 1
0 10 20 30 40 50 60 min
(N080702A)
Column : YMC-Pack Diol-300 + Diol-200
300 X 8.0mmI.D. X 2
Eluent 1 0.1 M KH2PO:-KoHPO4 (pH 7.0) containing 0.2 M NaCl
Flow rate : 0.5 mL/min
Temperature : ambient (25 C)
Detection 1 UV at 280 nm
Injection 20 puL(L:1 ub)
Sample :A) 100 uL/mL

B-M) 1.0 mg/mL

(P080220A)
Column : YMC-BioPro QA-F (5 um)
30 X 4.6 mm I.D.
Eluent 1 A) 20 mM Tris-HCI (pH 8.1)
B) 20 mM Tris-HCI (pH 8.1) containing 0.5 M NaCl
10-25%B (0-18 min)
Flow rate 1 1.0 mL/min
Temperature :25 C
Detection 1 UV at 220 nm
Injection 110 uL
Sample : a commercially available mouse monoclonal IgG1 (0.1 mg/mL)

(purified by DEAE chromatography, containing NaNs)

T/ 70—FILHE
Monoclonal antibody (MAb)

MADb : Mouse monoclonal IgG1
(anti-human IgG4)

YORIgGFc TSTAV b
Mouse IgG Fc fragment

Mouse IgG Fc fragment

301

207

R NI EEEEEARES ey e
10 15 20 25 40 min

mAU
NaNs
%0 MAb
30
20
10
0
T T
0 5 10 15 20 25 30 min
(P080530A)
Column : YMC-Pack Diol-200
300 X 4.6 mm I.D.
Eluent 1 0.1 M KH2PO:-K2HPO4 (pH 7.0)
Flow rate :0.17 mL/min
Temperature : ambient (25 C)
Detection : UV at 220 nm
Injection 10 uL
Sample : a commercially available mouse monoclonal IgG1 (0.05 mg/mL)

(purified by DEAE chromatography, containing NaNs)

(RO80619B)

Column : YMC-Pack C4 (5 um, 30 nm)

150 X 4.6 mm I.D.
Eluent : A) water/TFA (100/0.1)

B) acetonitrile/TFA (100/0.1)

25-45%B (0-40 min)
Flow rate 1 1.0 mL/min
Temperature :37 C
Detection : UV at 220 nm
Injection 15 uL (1.0 mg/mL)
Sample : Mouse IgG Fc fragment, manufactured by Rockland Inc.

Prepared from normal serum by a multi-step process which
includes delipidation, salt fractionation, ion exchange
chromatography and papain digestion followed by
chromatographic separation and extensive dialysis against
the buffer stated above
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75|

504

257

®%J/07
lgG, Fab and Fc fragments

U2 (19G) BLUVIgG TSI XV b

1. Rabbit IgG
2. Mouse IgG Fc fragment

3. Mouse IgG Fab fragment
23

0080630

759

504

254

0 ]R080623E

75|

504

254

0 1R080700A

T T T T 1
20 min

b brREIFOTUY
Human immunoglobulins

1. Human IgM (k ), myeloma protein
2. Normal human IgA
3. Normal human IgG

2
3

48
58
3]

Human im

munoglobulins

1. Human IgM ( k), myeloma protein
2. Normal human IgG

]

i@
z2a

(G920108F)

(RO80708A) (G920108G)

Column : YMC-Pack Diol-200 Column : YMC-Pack Diol-300 + Diol-200

300 X 8.0 mm I.D. 500 X 8.0 mmI.D. X 2
Eluent 1 0.1 M KH2PO:-KoHPO:4 (pH 6.9) containing 0.2 M NaCl Eluent 1 0.1 M NaH2PO4-Na2HPO: (pH 6.8) containing 0.1 M Na=SO4
Flow rate : 1.0 mL/min Flow rate 1 0.7 mL/min
Temperature : ambient (27 C) Temperature : ambient (24 C)
Detection 1 UV at 220 nm Detection : UV at 280 nm, 0.04 AUFS
Injection 15 ulL (0.4, 0.5 mg/mL) Injection 160 uL (0.33 mg/mL)
ErRBEIFOTUY EbRZEIOTUY

Human immunoglobulins

1. Human IgM ( k), myeloma protein
2. Normal human IgA

]

(G920108E)

Column

Eluent

Flow rate
Temperature
Detection
Injection

: YMC-Pack Diol-300
500 X 8.0 mm I.D.
: 0.1 M NaH2POs-Na:HPO: (pH 6.8) containing 0.1 M Na=SOx
:1.0 mL/min
: ambient (24 C)
: UV at 280 nm, 0.04 AUFS
140 uL (0.5 mg/mL)

Column

Eluent

Flow rate
Temperature
Detection
Injection

: YMC-Pack Diol-300

500 X 8.0 mm I.D.

: 0.1 M NaH2POs-Na:HPO: (pH 6.8) containing 0.1 M Na=SOx
: 1.0 mL/min

: ambient (24 C)

: UV at 280 nm, 0.04 AUFS

140 uL (0.5 mg/mL)
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ErRESFOTUY (IgMkE, STO—Y5VINUE)
Human IgM (), myeloma protein

1. Normal human IgM ( k), myeloma protein

]

1@
20

EhREIOTVY (1gGAHH, S TO-YFVINIE)
Human IgG (A ), myeloma protein

1. Human IgG (A ), myeloma protein

10
2a

(G920108D) (G920108B)

Column : YMC-Pack Diol-300 Column : YMC-Pack Diol-300

500 X 8.0 mm I.D. 500 X 8.0 mm I.D.
Eluent : 0.1 M NaH2POs-Na2HPO: (pH 6.8) containing 0.1 M Na2SO4 Eluent 1 0.1 M NaH:PO+-Na2HPO: (pH 6.8) containing 0.1 M Na=SO4
Flow rate 1 1.0 mL/min Flow rate :1.0 mL/min
Temperature : ambient (24 C) Temperature : ambient (24 C)
Detection : UV at 280 nm, 0.04 AUFS Detection : UV at 280 nm, 0.04 AUFS
Injection 120 pL (1.0 mg/mL) Injection 120 pL (1.0 mg/mL)
b REEIOTUY (IgA) b hREISOTUY (IgG)

Normal human IgA

1. Normal human IgA

Normal human IgG

1. Normal human IgG

.

16
20
30

=t a
(G920108C)

Column : YMC-Pack Diol-300

500 X 8.0 mm I.D.
Eluent : 0.1 M NaH2POs-Na:HPO: (pH 6.8) containing 0.1 M Na>SOx
Flow rate :1.0 mL/min
Temperature : ambient (24 C)
Detection : UV at 280 nm, 0.02 AUFS
Injection 120 uL (1.0 mg/mL)

(G920108A)

Column : YMC-Pack Diol-300

500 X 8.0 mm I.D.
Eluent : 0.1 M NaH2PO4-Na:HPO:. (pH 6.8) containing 0.1 M Na=SOa4
Flow rate :1.0 mL/min
Temperature : ambient (24 ‘C)
Detection 1 UV at 280 nm, 0.04 AUFS
Injection 120 pL (1.0 mg/mL)
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YINIGFEN—H—
Proteins for molecular weight marker

1. Glutamate dehydrogenase (MW 290,000)
2. Lactate dehydrogenase (MW 142,000)
3. Enolase (MW 67,000)
4. Adenylate kinase (MW 32,000)
5. Cytochrome ¢ (MW 12,400)

|

@ @ ©
- o ~

20

FIINIRFEIX—H—
Proteins for molecular weight marker

1. Glutamate dehydrogenase (MW 290,000)
2. Lactate dehydrogenase (MW 142,000)
3. Enolase (MW  67,000)
(
(

(G911213A)

Column : YMC-Pack Diol-300
500 X 8.0 mm I.D.

Eluent 1 0.1 M KH2PO:-KoHPO:4 (pH 7.0) containing 0.2 M NaCl
Flow rate : 0.7 mL/min
Temperature : ambient (26 ‘C)
Detection : UV at 280 nm, 0.08 AUFS
Injection 115 pL (100 pL/1 vial)
Sample : MW-Marker (HPLC), manufactured by ORIENTAL YEAST CO., LTD.

4. Adenylate kinase MW  32,000)
5. Cytochrome ¢ MW  12,400)
1
23
4
5
1 1 1 1
(G911214A)
Column : YMC-Pack Diol-200
500 X 8.0 mm I.D.
Eluent 1 0.1 M KH2POs-KzHPO4 (pH 7.0) containing 0.2 M NaCl
Flow rate 1 0.7 mL/min
Temperature : ambient (26 ‘C)
Detection : UV at 280 nm, 0.08 AUFS
Injection 115 uL (100 uL/1 vial)
Sample : MW-Marker (HPLC), manufactured by ORIENTAL YEAST CO., LTD.

SVINORFER—N—
Proteins for molecular weight marker

1. Glutamate dehydrogenase (MW 290,000)
2. Lactate dehydrogenase (MW 142,000)
3. Enolase (MW 67,000)
(
(

YNGR FEIY—N—

Proteins for molecular weight marker

4. Adenylate kinase MW 32,000)
5. Cytochrome ¢ MW 12,400)
3
12 45
Ll Ll
o [==]
- [3¥]
(G911214I)
Column : YMC-Pack Diol-200
300 X 8.0 mm I.D.
Eluent : 0.1 M KH2PO:-KzHPO: (pH 7.0) containing 0.2 M NaCl
Flow rate : 0.7 mL/min
Temperature : ambient (26 C)
Detection : UV at 280 nm, 0.16 AUFS
Injection 115 uL (100 pL/1 vial)
Sample : MW-Marker (HPLC), manufactured by ORIENTAL YEAST CO., LTD.

1. Glutamate dehydrogenase (MW 290,000)
2. Lactate dehydrogenase (MW 142,000)
3. Enolase (MW 67,000)
! 4. Adenylate kinase (MW 32,000)
5. Cytochrome ¢ (MW 12,400)
5
4
2
3
1 1 1
[=>] @ <=3
~— o ™
(G911214B)
Column : YMC-Pack Diol-120
500 X 8.0 mm I.D.
Eluent 1 0.1 M KH2PO:-K2HPO: (pH 7.0) containing 0.2 M NaCl
Flow rate 1 0.7 mL/min
Temperature : ambient (26 “C)
Detection : UV at 280 nm, 0.08 AUFS
Injection 115 uL (100 plL/1 vial)
Sample : MW-Marker (HPLC), manufactured by ORIENTAL YEAST CO., LTD.
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Proteins for molecular weight marker Proteins for molecular weight marker
1. Glutamate dehydrogenase (MW 290,000) 1. Glutamate dehydrogenase (MW 290,000)
2. Lactate dehydrogenase (MW 142,000) 2. Lactate dehydrogenase (MW 142,000)
3. Enolase (MW 67,000) 3. Enolase (MW 67,000)
4. Adenylate kinase (MW 32,000) 4. Adenylate kinase (MW 32,000)
5. Cytochrome c (MW 12,400) 5. Cytochrome ¢ (MW 12,400)
1 2 3
1
4
4 5 5
2 3
(G911214C) (G911214H)
Column : YMC-Pack Diol-120 + Diol-300 Column : YMC-Pack Diol-200 + Diol-200
500 X 8.0mmI.D. X 2 500 X 8.0 mm I.D. + 300 X 8.0 mm I.D.
Eluent 1 0.1 M KH2PO:-KoHPO4 (pH 7.0) containing 0.2 M NaCl Eluent 1 0.1 M KH2PO4-K2HPO4 (pH 7.0) containing 0.2 M NaCl
Flow rate 1 0.7 mL/min Flow rate 1 0.7 mL/min
Temperature : ambient (26 ‘C) Temperature : ambient (26 ‘C)
Detection : UV at 280 nm, 0.08 AUFS Detection : UV at 280 nm, 0.08 AUFS
Injection 115 pL (100 pL/1 vial) Injection 115 uL (100 plL/1 vial)
Sample : MW-Marker (HPLC), manufactured by ORIENTAL YEAST CO., LTD. Sample : MW-Marker (HPLC), manufactured by ORIENTAL YEAST CO., LTD.
HEe1Y
Casein
1. Casein
(G920123B)
Column : YMC-Pack Diol-300
500 X 8.0 mm I.D.
Eluent : 0.1 M KH2PO#-K-HPO: (pH 7.0) containing 0.2 M NaCl/acetonitrile (90/10)
Flow rate : 1.0 mL/min
Temperature  : ambient (22 C)
Detection : UV at 215 nm, 0.16 AUFS
Injection :15 uL (1.0 mg/mL)
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BB

Organic acids

Glycolic acid
L-Malic acid
Malonic acid
Lactic acid
Acetic acid
Maleic acid
Citric acid
Fumaric acid
Succinic acid
Propionic acid

COXO®NODOMWBNS

IS
-

23

10

BB

Organic acids

1. Tartaric acid
2. L-Malic acid
3. Lactic acid
4. Acetic acid
5. Citric acid

6. Succinic acid

(T910226A) (A001218A)
Column : YMC-Pack ODS-AQ (5 um, 12 nm) Column : Hydrosphere C18 (5 um, 12 nm)
250 X 4.6 mm I.D. 150 X 4.6 mm I.D.
Eluent : 20 mM HzPOs-NaH2PO:s (pH 2.8) Eluent : 20 mM NaH2PO4-HsPO4 (pH 2.8)
Flow rate 1 0.7 mL/min Flow rate 1 1.0 mL/min
Temperature :30 C Temperature :30 C
Detection : UV at 220 nm, 0.08 AUFS Detection 1 UV at 220 nm, 0.064 AUFS
Injection :10 uL (0.007 ~ 1.8 mg/mL) Injection 110 uL (0.25 ~ 2.0 mg/mL)
BHkEL EILEVEE
Organic acids Pyruvic acids
1. L-Malic acid
2. Lactic acid
3. Acetic acid
4. Maleic acid 1 o
o 1
5. Succinic acid oH "C-—O—-IPI—OK
6. Propionic acid 2= |
7. Fumaric acid 2 COOH OH
Phosphoenolpyruvic acid
monopotassium salt
1
3 2
I
)| § CH3 —C—COOH
Pyruvic acid
]
1
e E s 3 4 3 Bomin JL}
(Y910209) (0940901H)

Column

Eluent

Flow rate
Temperature
Detection
Injection

: YMC-Pack PolymerC18
250 X 4.6 mm I.D.

:0.1% TFA

: 0.5 mL/min

:30°C

: UV at 220 nm, 0.08 AUFS

:10 uL (0.016 ~ 2.2 mg/mL)

Column

Eluent

Flow rate
Temperature
Detection
Injection

: YMC-Pack PolymerC18
250 X 4.6 mm I.D.

: 100 mM HsPOs (pH 1.7)

: 0.5 mL/min

:37°C

: UV at 220 nm, 0.64 AUFS

15 ulL (0.7, 20 mg/mL)
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TEIFORSAREE X FILIZ XTI U/ U VEAFIVEREF
Unsaturated fatty acid methyl esters Methyl linolenate isomers
1. Methyl linolenate
1. Eicosapentaenoic acid 2. Methyl y-linolenate
s, (5T G
2 2. y-Linolenic acid
(4% Cues) R
3. Docosahexaenoic acid o ]
. (perreinaens o ] ;
4. Arachidonic acid 0]
(L) ]
s 5. Linoleic acid ] )
( 4%1-Cuea) 0]
6. Eicosatrienoic acid ]
(A% Cry ]
170 ':
10 T
L L
z 5 2 H 2 o | | |
0 10 20 30 min
Courtesy of Dr. Yuji Saito, Tokyo Institute of Technology (K930323A) (FO40713A)
Column : YMC-Pack ODS-AM (5 um, 12 nm) Column : YMC-Pack Pro C18 RS (3 um, 8 nm)
250 X 4.6 mm I.D. 150 X 4.6 mm I.D.
Eluent : acetonitrile/water (81/19) Eluent : acetonitrile/THF/water (35/30/35)
Flow rate 1 1.5 mL/min Flow rate :1.0 mL/min
Temperature : ambient Temperature :30 C
Detection : UV at 190 nm, 0.128 AUFS Detection :UVat 210 nm
Injection 120 pL (0.165 mg/mL) Injection 12 uL 2.5 ul/mL)
TEIFRERHEEA FIVIT AT I cNUZVILFUEO-IL
Unsaturated fatty acid methyl esters Triacylglycerols
1. LLL
2.LLO
3. POL
4. PPL
5. 000
1. Methyl linolenate 6. OOP
2 CHs (CH2CH:CH) s (CH=) -COOCH 5 7. PPO
2. Methyl y -linolenate
1 s CHa (CHz) o (CH2CH:CH) a (CHa) +CO0CH L : Linoleic acid
3. Methyl linoleate g (F?;elrlwfitaiflgcid
CHs (CHz) o (CH2CH:CH) = (CH=) -COOCH & 1 :
4. Methyl oleate 2 % 5
CHs (CHz2) -CH:CH(CH=) -COOCH 5
4 4
7
6
! | | |
| ) ) I o o & 2
D o o @
- o Lyl -
(S931012C)
Column : J'sphere ODS-H80 (4 um, 8 nm) (0940914F)
150 X 4.6 mm I.D.
Eluent : A) acetonitrile/THF/water (10/30/60) Column : J'sphere ODS-H80 (4 um, 8 nm)
B) acetonitrile/THF/water (65/30/5) 250 X 4.6 mm I.D.
20-100%B (0-40 min, linear) Eluent : acetonitrile/2-propanol (55/45)
Flow rate : 1.0 mL/min Flow rate :1.0 mL/min
Temperature : 37 C Temperature : 37 C
Detection : UV at 210 nm, 0.51 AUFS Detection : UV at 210 nm, 0.08 AUFS
Injection 118 uL (0.25 ~ 4 ul/mL) Injection 130 pL (0.08 ~ 1.66 mg/mL)
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KEAYVISHRYOERDE
Rapid separation of soy isoflavones

Fast LC method Column
mAU
30
Flow rate
Gradient
Injection
0 5 10 min
Ultra-fast LC method Col
AU olumn
Flow rate
Gradient
Injection
NororsoL
0 1 2 3 3.3 min
1. 2. 3.
cwon cron o
W §
on o oo o
Daidzin Glycitin Genistin

" CHOCOCHCOOH " crococH: " crococH:

6''-O-Malonylglycitin 6''-O-Acetyldaidzin 6''-O-Acetylglycitin

K,

9.
He

11. crocoons

10.
H
Hc

: Hydrosphere C18

B um, 12 nm)
50 X 4.6 mm I.D.

: 1.5 mL/min
: 25-60%B (0-10 min)
:3 uL

: YMC-UltraHT
Hydrosphere C18
(2 um, 12 nm)
50 X 2.0 mm I.D.
: 0.9 mL/min
: 25-60%B (0-3.3 min)
:0.6 uL

4.

GHOCOCHCOOH

®
o OH

6''-O-Malonyldaidzin

8.
N—
o 0. 0
be T
b O
on 0 on

6''-O-Malonylgenistin
12,

BRADKZAVISHKY
Soy isoflavones in foods

mAU. 3 9 12

A) Standard
(0.01 mg/mL)

© NS OA WD

10 min

9.

B) Soybean 10
(1 9/30 mL) 1 1'
12.

10 min

C) Soybean flour
(1g/3omy ™Y

10 min

D) Tablet my
(0.05 g/30 mL) 20

10

1 3

NOBO510D
0 2 4 6 8

10 min

Daidzin

Glycitin

Genistin
6''-O-Malonyldaidzin
6''-O-Malonylglycitin
6'"-O-Acetyldaidzin
6''-O-Acetylglycitin
6''-O-Malonylgenistin
Daidzein

Glycitein
6'-O-Acetylgenistin
Genistein

Sample preparation method

+— 50% aqueous ethanol

Stirred at r.t. for 1 hr.
Filtration

Injection

(N080411Y)

Daidzein Glycitein 6'"-O-Acetylgenistin Genistein Column . Egd;oz%hfr:;?.:js (8 um, 12 nm)
(N070629C) Eluent : A) water/acetic acid (100/3)
B) acetonitrile/water/acetic acid (50/50/3)
Eluent : A) water/acetic acid (100/3) 25-60%B (0-10 min)
B) acetonitrile/water/acetic acid (50/50/3) Flow rate : 1.5 mL/min
Temperature :35°C Temperature :35°C
Detection 1 UV at 254 nm Detection 1 UV at 254 nm
Sample :0.01 mg/mL Injection :3 ub
BRADKEA Y ITIKY MERHFERDA Y TSR
Soy isoflavones in foods Isoflavones from miso, fermented soybean paste
1. Daidzin
2. Glycitin
3. Genistin
A) Standard  mau 4. 6"-O-Malonyldaidzin
(0.01 mg/mL) 1, s o 10 2 5. 6"-O-Malonylglycitin
0 45 878y g 6. 6"-0-Acetyldaidzin Hokg_ o
7. 6"-0-Acetylglycitin H@ q¢ ®
T \aan T T T T T asmn 8- 8"-O-Malonylgenistin HO ° OH
5 9. Daidzein . D dein
B) Soybean ™ 10. Glycitein '
(1g/30mL) . 6"-O-Acetylgenistin KOS oo
. Genistein H@
4 HO OH O OH
3 iSenistin
C) Tofu mAU, 3
(5 9/30 mL) Ho O 0‘
Sample preparation method 0 O OH
Daozein
0 ! 2 8 33min +— 50% aqueous ethanol 4
AU 1 Stirred at r.t. for 1 hr. J M‘ UL-J HO O 0‘
D) Soft drink s F"l"a“m g/\é;\‘ou
‘ . 9 10 12 ficetion C“ W‘D 2‘0 J‘O 4‘0 i Genis.en
03 NO70130T
0 ' ‘I ' é ' f‘i 3.3 min
(F001025B)
(N0804152)
Column : Hydrosphere C18 (5 um, 12 nm)
Column : YMC-UltraHT Hydrosphere C18 (2 um, 12 nm) 150 X 4.6 mm I.D.
50 X 2.0 mm I.D. Eluent : A) water/acetic acid (100/1)
Eluent : A) water/acetic acid (100/3) B) acetonitrile/water/acetic acid (50/50/1)
B) acetonitrile/water/acetic acid (50/50/3) 30%B (0-5 min), 30-70%B (5-35 min)
25-60%B (0-3.3 min) Flow rate 1 1.0 mL/min
Flow rate : 0.9 mL/min Temperature : 37 C
Temperature :35C Detection : UV at 254 nm, 0.08 AUFS
Detection : UV at 254 nm Injection 17 uL
Injection :0.6 uL Sample : methanol extract of miso
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Aromatic carboxylic acids in foods

A) UV at 254 nm . J\q HJ\A;E(I
mAU OH

N

404
45 Gallic acid Sinapic acid
2
20 ! 6 2. 8. "
3 89 0 1
7 H ~
H
T T T T T 1
0 05 1.0 15 20 25 28min  Protocatechuic acid  p-Coumaric acid

Chlorogenic acid trans-Ferulic acid

1
0 05 10 15 20 25 28min
p-Hydroxybenzoic acid

C) UV at 320 nm 5. 11.
mAU 8 H H
404 6 J\Q\m @/\/Lo

Vanillic acid

Salicylic acid

trans-Cinnamic acid

trans-Caffeic acid

ROA VPDEEEAIVIREE
Aromatic carboxylic acids in a red wine

7.
Hy
on H
H
J\qw J\A@/\i
H o

Gallic acid

A) UV at 254 nm

mAU

! Sinapic acid

o

Protocatechuic acid p-Coumaric acid

3. ¢ e

"
:Q/\vlﬂ " ﬁ@A\/k
H " He

204 Chlorogenic acid

6 4. 10.
10 " H
on B

T T T T T 1
[ 05 1.0 15 20 25 28min

B) UV at 280 nm

mAU 1

trans-Ferulic acid

p-Hydroxybenzoic acid Salicylic acid

0 05 1.0 15 20 25 28min
5. 11.
C) UV at 320 nm K 8
OH ~ o
mAU
ohs
20 Vanillic acid trans-Cinnamic acid
6 6.

104 o H
8 10

T T T T T 1
o 05 1.0 15 20 25 28min

trans-Caffeic acid

(FO80616B)

(FO80616A)

Column : YMC-UltraHT Pro C18 (2 um,12 nm)

50 X 2.0 mm I.D.
Eluent : A) water/HCOOH (200/0.4)

B) acetonitrile/methanol/THF/water/HCOOH (43.5/43.5/13/100/0.4)

20-100%B (0-2.8 min)
Flow rate 1 0.5 mL/min
Temperature : 40 C
Detection 1 A) UV at 254 nm, B) UV at 280 nm, C) UV at 320 nm
Injection 12 uLk (2.5~ 30 pg/mL)

Column : YMC-UltraHT Pro C18 (2 um, 12 nm)

50 X 2.0 mm I.D.

Eluent : A) water/HCOOH (200/0.4)
B) acetonitrile/methanol/THF/water/HCOOH (43.5/43.5/13/100/0.4)
20-100%B (0-2.8 min)

Flow rate : 0.5 mL/min

Temperature : 40 C

Detection 1 A) UV at 254 nm, B) UV at 280 nm, C) UV at 320 nm

Injection 12 uL

Sample : 5 times dilution of a red wine with water

BUA VHROBEHENIVIN VB

Aromatic carboxylic acids in a white wine

(ﬁ\@: n AA(E(EM

Gallic acid

A) UV at 254 nm

Sinapic acid

8. "
uk@\ {@A\/LD
on
"
"

Protocatechuic acid p-Coumaric acid

3. " 9.

"
“;Q/\/ﬁ\m on W:OA\/LQ
He " M

Chlorogenic acid

T T T T T 1
25 28min

trans-Ferulic acid

0

1
25 28min p-Hydroxybenzoic acid  Salicylic acid

0 05 10 15 20
5.
C) UV at 320 nm W
mAU o
s
204 Vanillic acid trans-Cinnamic acid

6.
104 . "
8
N 10 ;

. trans-Caffeic acid
25 28min

HIRPDFEEENIVRVER
Aromatic carboxylic acids in a tea extract

1. 7. s
on Ho NP I
"
o
o
mAU "

A) UV at 254 nm

1 Gallic acid Sinapic acid
20
1o l H ! ﬂ (L@\ “/O/\/L
01 Protocatechuic acid  p-Coumaric acid

o 05 1.0 15 2.0 25 ZBmln

e

204 Chlorogenic acid trans-Ferulic acid

T
0 05

V at 320 nm "o : .

Vanillic acid trans-Cinnamic acid
‘O-M :QA/L
o0

§ trans-Caffeic acid

1
2 s 28mn p-Hydroxybenzoic acid Sallcyllc acid

O
c

0 05 1.0 1.5 20 25 21 B min
(FO80616C) (FO80619B)
Column : YMC-UltraHT Pro C18 (2 um, 12 nm) Column : YMC-UltraHT Pro C18 (2 um, 12 nm)
50 X 2.0 mm I.D. 50 X 2.0 mm I.D.
Eluent A) water/HCOOH (200/0.4) Eluent A) water/HCOOH (200/0.4)
B) acetonitrile/methanol/THF/water/HCOOH (43.5/43.5/13/100/0.4) B) acetonitrile/methanol/THF/water/HCOOH (43.5/43.5/13/100/0.4)
20-100%B (0-2.8 min) 20-100%B (0-2.8 min)
Flow rate : 0.5 mL/min Flow rate : 0.5 mL/min
Temperature : 40 C Temperature : 40 C
Detection 1 A) UV at 254 nm, B) UV at 280 nm, C) UV at 320 nm Detection A) UV at 254 nm, B) UV at 280 nm, C) UV at 320 nm
Injection 12 ub Injection 12 uL
Sample : 2 times dilution of a white wine with water Sample : hot water extract of tea leaves (5 mg/mL)
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Aromatic carboxylic acids in a beer

A) UV at 254 nm

DaAVYTURXY RO IIVIZY
Curcuminoids in a commercial turmeric supplement

R e

Gallic acid

2. 8. "
%% ok

Sinapic acid

Protocatechuic acid p-Coumaric acid
25 28min

3. "on 9.
" NN on  Hse”
" " N

Chlorogenic acid

10.

trans-Ferulic acid

275 2; min P-Hydroxybenzoic acid  Salicylic acid

A) UV at 250 nm
mAU

80
60
40

20

o
3 1. o o,
HaC O X Z O CHy
Ho' oH

Curcumin 3 (Bisdemethoxycurcumin)

i1
HES SRR’
. .

Supplement

Standard

B) UV at 420 nm
mAU

4 min Curcumin 2 (Demethoxycurcumin)

i
s oTTTO
. .

Food preservatives

o
1

c\N
~Na -2 H,0
2 o/ 2

3 0z
Saccharin sodium

1 HyGol 0e O
0

Dehydroacetic acid
3
CHs CH=CHCH=CHCOOH

Sorbic acid

COOH

Benzoic acid

0 05 1.0 15 20
5. 1. Curcumin 1 (Curcumin)
C) UV at 320 nm JKKEL OA\/L 30!
20
209 Vanillic acid trans-Cinnamic acid
1o 6 R 6. . 10 Supplement
s p
ol | 7 N;Q/VLQ Py Standard
0 0(5 1'0 115 2'0 2'5 2; mn  trans-Caffeic acid 0 1 4 min
(FO80619C)
(N070729S)
Column : YMC-UltraHT Pro C18 (2 um, 12 nm)
50 X 2.0 mm I.D. Column : YMC-UltraHT Pro C18 (2 um, 12 nm)
Eluent : A) water/HCOOH (200/0.4) 100 X 2.0 mm I.D.
B) acetonitrile/methanol/THF/water/HCOOH (43.5/43.5/13/100/0.4) Eluent : acetonitrile/water/formic acid (50/50/0.1)
20-100%B (0-2.8 min) Flow rate : 0.4 mL/min
Flow rate : 0.5 mL/min Temperature : 40 C
Temperature : 40 C Detection : A) UV at 250 nm, B) UV at 420 nm
Detection : A) UV at 254 nm, B) UV at 280 nm, C) UV at 320 nm Injection : Standard 1 uL (0.1 mg/mL)
Injection 12 ub Supplement 1 uL (6.9 mg/mL)
Sample : 2 times dilution of a beer with water Sample : methanol extract of a commercially available turmeric supplement
BmiREHE BmiREHE

Food preservatives

BC 0.0

1 &
COGH,

©
Dehydroacetic acid

2
CRs CH=CHCH=CHCOOH
2 Sorbic acid

COOH
3

Benzoic acid

(0940819A)

Column : J'sphere ODS-H80 (4 um, 8 nm)

75 X 4.6 mm |.D.
Eluent : THF/water/TFA (20/80/0.1)
Flow rate :1.0 mL/min
Temperature : 37 C
Detection : UV at 230 nm, 0.16 AUFS
Injection 12 pl (0.13 ~ 0.32 mg/mL)

(09408021)

Column : J'sphere ODS-M80 (4 um, 8 nm)

75 X 4.6 mm I.D.
Eluent : THF/water/acetic acid (20/80/0.5)
Flow rate : 2.0 mL/min
Temperature : 37 C
Detection : UV at 230 nm, 0.08 AUFS
Injection 14 ulL (56 pg/mL)
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BmiREHR

Food preservatives

HaC. IO 0
\E,:[cocm
o]

Dehydroacetic acid
L. CHaCH=CHCH=CHCOOH

Sorbic acid

3 COOH

Benzoic acid

L

: | |
0 5 10 min

BmiRER

Food preservatives

1 COOH

Benzoic acid

CH3CH=CHCH=CHCOOH
Sorbic acid

HyC ‘ 0~0
T\;COCHg
0

2 Dehydroacetic acid

3

0 5 10 15 min

(S970204F) (JO11213F)
Column : YMC-Pack Pro C18 (5 um, 12 nm) Column : YMC-Pack Pro C18 RS (5 um, 8 nm)
75 X 4.6 mm I.D. 150 X 4.6 mm I.D.
Eluent : THF/water/acetic acid (20/80/0.5) Eluent : 20 mM CHsCOONa-CHsCOOH (pH 4.3)/acetonitrile (80/20)
Flow rate : 2.0 mL/min Flow rate :1.0 mL/min
Temperature :37 'C Temperature :37 C
Detection : UV at 230 nm, 0.13 AUFS Detection : UV at 230 nm, 0.26 AUFS
Injection 15 uL (0.05 mg/mL) Injection 110 pL (0.02 mg/mL)
NSFFIVREBBRIRATIVEE EDTA L — bk
p-Hydroxybenzoic acid esters EDTA-chelates
1
1.
HO-@—COOCHa
1 Methyl p-hydroxybenzoate 1
2
2. HO-@—COOCHQCHg
R Ethyl p-hydroxybenzoate
CH
3. HO coodfi © 2
NCH, 2-
Isopropyl p-hydroxybenzoate
4
3
4. HO-@-COO(CHQ)ZCHg S erycoo
Propy! p-hydroxybenzoate °
Cu (II)-EDTA
CH
5. Ho—@—coocmc\ﬂm:
Isobutyl p-hydroxybenzoate
6. EDTA: Ethylenediamine-
HO@COO(CH2)30H3 tetraacetic acid
Butyl p-hydroxybenzoate — ) .
I I I
0 10 20 min = o
(T940208A)
(J020826A)
Column : J'sphere ODS-H80 (4 um, 8 nm)
Column : YMC-Pack Pro C18 RS (5 um, 8 nm) 150 X 4.6 mm I.D.
150 X 4.6 mm I.D. Eluent : 50 mM CHsCOONa-CHsCOOH (pH 4.6) containing
Eluent : methanol/water (60/40) 20 mM tetrabutylammonium bromide
Flow rate : 1.0 mL/min Flow rate :1.0 mL/min
Temperature : 30 C Temperature : 37 C
Detection : UV at 270 nm, 0.32 AUFS Detection : UV at 254 nm, 0.04 AUFS
Injection 14 ul (0.1 mg/mL) Injection :10 L (0.017 ~ 0.13 mg/mL)
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EERGLER] - 2 um B S5 LICKDEBEEDHT E&{ERE LR
Antioxidants - method transfer to ultra-fast LC Antioxidants
Conventional LC method 4 5 o
mAU Ho (cns)aC©0(cna)a
Ho@coocm
400 Column : YMC-Pack Pro C18 (5 um, 12 nm) a o
150 x 4'(.3 mm I.D. 8 5 n-Propy! gallate (PG) 4-Hydroxymethyl-
Flow rate : 1.0 mL/min 2 2,6-di-tert-butylphenol
200 2 6 7 Gradient  : 45-70%B (0-9 min), (HMBP)
4 s 70-95%B (9-12 min), 4 2 COC3H7 6 HO
3 95%B (12-17 min) 7 o HO@COOCQHH
0t Injection  :5 ulL 6 HO Y Hd
T T H
5 10 15 17 min 2,4,5-Trihydroxy- n-Octyl gallate (OG)
Ultra-fast LC method ] butyrophenone (THBP)
mAY Column  : YMC-UltraHT Pro C18 (2 um, 12 nm) 3 oH 7 o
400 50 X 2.0 mm .D. @C(CHB)S HO@COOszst
Flow rate :0.8 mL/min v
Gradient  : 45-70%B (0-0.75 min), O
. 70-95%B (0.75-1 min), ter;ﬁgty\hydroqumone n-Dodecyl gallate (DG)
95%8B (1-1.4 min) (TBHQ)
Injection  :1 uL
* oy oGy
0 ' 04 ' o‘a ' 1‘2 1‘4 mim HO OH
Nordihydroguaiaretic acid (NDGA)
! *%} * ﬁéﬁ’ & 6%@3 ‘ fHagts z@ A U U L_A WU e
HO- -CO0C3H7 H -CH2CH-CHCH; OH
H % 1 Hg o | | | | | )
n-Propyl gallate (PG) 2,4,5-Trit (THB:) tert (TBHQ) saiaretic acid (NDGA) 0 5 10 15 20 min
OH 6. H 7
Lcnm&@mcmm HD‘%}COOC&HW Hn%}cooc.zﬂzg (A970524B)
Ho0H H H
A;éﬂﬁ::zm:ﬁhenol (HMBP) n-Octyl gallate (0G) n-Dodecy gallate (DG) Column : YMC-Pack Pro C18 (5 um, 12 nm)
150 X 4.6 mm I.D.
(N070629B) Eluent 1 A) acetonitrile/methanol/5% acetic acid (20/20/60)
B) acetonitrile/methanol/5% acetic acid (45/45/10)
Eluent : A) water/TFA (100/0.1) 0-100%B (0-10 min), 100%B (10-20 min)
B) acetonitrile/methanol/TFA (75/25/0.1) Flow rate : 1.0 mL/min
Temperature :30 C Temperature :30 C
Detection 1 UV at 280 nm Detection 1 UV at 280 nm, 0.32 AUFS
Sample :0.05 ~ 0.3 mg/mL Injection 19 uL (0.05 ~ 0.6 mg/mL)
E&{ERALEA] ER{ERALEA
Antioxidants Antioxidants
1 OH
Ho, % oo A oo
Ho@coocam 1 HO
5 HO CHoOH
n-Propyl gallate (PG) 4-Hydroxymethyl- HO CO0C3H7
2,6-di-tert-butylphenol
4 (HMBP) HO
2 gocaty 6 Ho n-Propyl gallate (PG)
{: J HO—(: >—COOCBH|7
6 7 s Ho . 2
2,4,5-Trihydroxy- n-Octyl gallate (OG) 3
1 butyrophenone (THBP) 2 COCsH7
2 OH
3 OH 7 o,
C(CH
@ o ”°©°°°C’2”25 0 OH
3 OH HO i
tert-Butylhydroquinone  n-Dodecyl gallate (DG) 2,4,5-Trihydroxybutyrophenone
(TBHQ) (THBP)
4 CHg CHy 3
HD—(; :}—CH;CH—CHCH2—< >—OH H
HO OH C(CHa)3
Nordihydroguaiaretic acid (NDGA)
B! g
L— tert-Butylhydroquinone (TBHQ)
| | |
_lJLJ L_JJUN—AJL*—B 0 5 10 min
| | I I
0 5 10 15 min
(A970526C)
Column : YMC-Pack Pro C18 (5 um, 12 nm) (A970522B)
75 X 4.6 mm I.D.
Eluent : A) acetonitrile/methanol/5% acetic acid (20/20/60) Column : YMC-Pack Pro C18 (5 um, 12 nm)
B) acetonitrile/methanol/5% acetic acid (45/45/10) 150 X 4.6 mm I.D.
0-100%B (0-5 min), 100%B (5-15 min) Eluent : acetonitrile/methanol/5% acetic acid (20/20/60)
Flow rate : 1.0 mL/min Flow rate : 1.0 mL/min
Temperature : 30 C Temperature : 30 C
Detection : UV at 280 nm, 0.32 AUFS Detection : UV at 280 nm, 0.32 AUFS
Injection 19 ul (0.05 ~ 0.6 mg/mL) Injection :10 uL (0.05 ~ 0.2 mg/mL)
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E&{ERALER] ER{ERGLER
Antioxidants Antioxidants
"o ! s QMo
HO@CHZCH—CHCHZQOH
HO@coocam » -
HO Nordihydroguaiaretic acid (NDGA)
n-Propyl gallate (PG)
23
9 2 2 OH
¢ COCgHz (CH3)sC C(CHg)s
OH
CHOH
HO 4-Hydroxymethyl-2,6-di-tert-butylphenol
OH (HMBP)
2,4,5-Trihydroxybutyrophenone
(THBP)
3 HO,
3 OH HO@COOCBHW
C(CHa)s o
U n-Octyl gallate (OG)
. . OH
0 5 10 min tert-Butylhydroquinone (TBHQ) . JL_J | SN
| | |
0 5 10 min
(A970522D) (A970521B)
Column : YMC-Pack ODS-AQ (5 um, 12 nm) Column : YMC-Pack Pro C18 (5 um, 12 nm)
150 X 4.6 mm I.D. 150 X 4.6 mm I.D.
Eluent : acetonitrile/methanol/5% acetic acid (20/20/60) Eluent : acetonitrile/methanol/5% acetic acid (35/35/30)
Flow rate 1 1.0 mL/min Flow rate 1 1.0 mL/min
Temperature :30 C Temperature :30 C
Detection : UV at 280 nm, 0.32 AUFS Detection : UV at 280 nm, 0.32 AUFS
Injection :10 uL (0.05 ~ 0.2 mg/mL) Injection 110 pL (0.1 ~ 0.6 mg/mL)
E&{ERALEA] E&{ERALER]
Antioxidants Antioxidants
1. 4, ! I
ChH3 Chg HO oo
HOQCHZCH—CHCHZQOH HO@COOCBH " , 2 (CHa)s
HO OH HO OCH;
Nordihydroguaiaretic acic (NDGA)  n-Ocyl gal ate (OG) 3(2)-tert-Butyl-4-hydroxyanisol (BHA)
e}
- 2. OH 5. oH 2
C(CH
C(CHals (CHg)sC (CHa)3 OH
( CHg)sC C(CHy)
ol 6 OCHg Chg
5 3(2)- tert-Butyl-1-hydroxyanisal 2.6-Di-tert-butyl- CH
(BHA) 4-irethylphenal (BIIT) ¢
1 2,6-Di-tert-butyl-4-methylphenol (BHT)
3. OH 6. o
(CHg)3C C(CHg)3 @
HO COOC12Hz5
CHz0H HO
4 Hydroxymethyl 2.6 /1-Dodecyl ga late (DG)
d-ferl-batylpacnol (HMBP)
4 L A U L
| | | | I
0 S 10 15 min - “ "
(J010215B) (0940810D)
Column : Hydrosphere C18 (3 um, 12 nm) Column : J'sphere ODS-H80 (4 um, 8 nm)
50 X 4.6 mm I.D. 75 X 4.6 mm L.D.
Eluent : acetonitrile/methanol/5% acetic acid (35/35/30) Eluent : methanol/water (95/5)
Flow rate : 1.0 mL/min Flow rate :1.0 mL/min
Temperature : 30 C Temperature : 37 C
Detection : UV at 280 nm, 0.32 AUFS Detection : UV at 280 nm, 0.16 AUFS
Injection :10 uL (0.05 ~ 0.5 mg/mL) Injection 11 uL (0.5 mg/mL)
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R
y—LEaR F—ILER
Color additives Color additives
1. Tartrazine 1. Fast Green FCF
(FD&C Yellow No.5, C.1.19140, Y-4) (FD&C Green NO.3, C.1.42053, G-3)
2. Amaranth 2. Brilliant Blue FCF
(C.116185, R-2) (FD&C Blue No.1, C.1.42090, B-1)

3. Indigo Carmine
(FD&C Blue No.2, C.1.73015, B-2)

3. Erythrosine
(FD&C Red No.3, C.1.45430, R-3)

(M910430A)

4. New Coccine 4. Acid Red
(C.1.16255, R-102) 1 (C.1.45100, R-106)
5. Sunset Yellow FCF 3 5. Phloxine
(FD&C Yellow No.6, C.I.15985, Y-5) (C.1.45410, R-104)
3 s 6. Fast Green FCF N 4 6. Rose Bengale
12 (FD&C Green No.3, C.1.42053, G-3) (C.1.45440, R-105)
7. Brilliant Blue FCF
4 5 (FD&C Blue No.1, C.1.42090, B-1)
8. Erythrosine
9 10 (FD&C Red No.3, C.1.45430, R-3) 5
9. Acid Red
(C.1.45100, R-106)
10. Phloxine
(C.1.45410, R-104) o
11. Rose Bengale
6 (C.1.45440, R-105)
7
ULLJL__JLJ S
IIIIhl’lII’.'l;‘.I'Il-;:l.leri:.IlI'!Il"..lI’Ié"'lﬁlll‘éllllléllllé g 3 g 2 g
(M910427A)
Column : YMC-Pack ODS-A (5 um, 12 nm) (M910430C)
150 X 4.6 mm I.D.
Eluent : A) 10 mM NH4H2PO:-(NHa)2HPO. (pH 6.0)/methanol (90/10) Column : YMC-Pack ODS-A (5 um, 12 nm)
B) 10 mM NH4H2PO:s-(NH4)2:HPO: (pH 6.0)/methanol (20/80) 150 X 4.6 mm I.D.
0-100%B (0-40 min, linear), 100%B (40-60 min) Eluent : acetonitrile/10 mM CHsCOONHa4 (25/75)
Flow rate : 1.0 mL/min Flow rate 1 1.0 mL/min
Temperature :30 C Temperature :30 C
Detection : UV at 254 nm, 0.32 AUFS Detection : UV at 254 nm, 0.08 AUFS
Injection :100 uL (5 ug/mL) Injection 110 uL (35 ~ 140 ug/mL)
— V@5 KT T h—
Color additives Annatto extract
1. Tartrazine 1. Annatto pigment
(FD&C Yellow No.5, C.1.19140,Y-4)
2. Amaranth
(C.1.16185, R-2)
3. Indigo Carmine
(FD&C Blue No.2, C.1.73015, B-2)
4. New Coccine
2 (C.1.16255, R-102)
s 5. Sunset Yellow FCF 1
(FD&C Yellow No.6, C.1.15985, Y-5)
1
4
5
VORI
N 0 | —
(M910430E)

Column

Eluent
Flow rate

Injection

Temperature
Detection

: YMC-Pack ODS-A (5 um, 12 nm)
150 X 4.6 mm L.D.
: acetonitrile/10 mM CHsCOONH. (8/92)
: 1.0 mL/min
:30°C
: UV at 254 nm, 0.16 AUFS
:5 uL (25 ~ 200 ug/mL)

Column

Eluent

Flow rate
Temperature
Detection
Injection
Sample

: YMC-Pack ODS-AM (5 um, 12 nm)

150 X 4.6 mm I.D.

: acetonitrile/water/acetic acid (65/34/1)
:1.0 mL/min

:30°C

: VIS at 454 nm, 0.16 AUFS

15 uL (2 mg/mL)

: Annatto pigment
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Foods, Food additives

TERERESERAIR D7 Z/NILT— L
Aspartame in a soft drink

1. Benzoic acid
2. Caffeine
3. Aspartame

TERERBEEREIR DT RNV T — L
Aspartame in a soft drink

1. Caffeine
2. Aspartame
3. Benzoic acid

2
1
3
2
3
\ \ —J
5 10 min ' ' ' | |
0 10 20 30 40 min
(T910123) (H900710A)
Column : YMC-Pack Ph (5 um, 12 nm) Column : YMC-Pack ODS-A (5 um, 12 nm)
150 X 4.6 mm I.D. 150 X 4.6 mm I.D.

Eluent : 50 mM KHz2POu/acetonitrile/methanol (84/3/13) Eluent : acetonitrile/water/TFA (15/85/0.05)
Flow rate 1 1.5 mL/min Flow rate 1 0.5 mL/min
Temperature :30 C Temperature :30 C
Detection : UV at 214 nm, 0.64 AUFS Detection : UV at 220 nm, 0.64 AUFS
Injection 10 uL Injection :5 uL
TEREREEERAIR D7 XNV T — L TERERESEREIR D7 XL T — L
Aspartame in a soft drink Aspartame in a soft drink

1. Caffeine 1. Caffeine

2. Aspartame 2. Aspartame

3. Benzoic acid 3. Benzoic acid

1
1
3
2 2
0 10 20 30 min
1 1 1 1
0 20 40 60 min
(H900710B) (H900710C)
Column : YMC-Pack PolymerC18 Column : YMC-Pack CN (5 um, 12 nm)
150 X 4.6 mm I.D. 250 X 4.6 mm I.D.

Eluent : acetonitrile/water/TFA (15/85/0.05) Eluent : acetonitrile/water/TFA (15/85/0.05)
Flow rate : 0.5 mL/min Flow rate : 0.5 mL/min
Temperature : 30 C Temperature : 30 C
Detection : UV at 220 nm, 0.64 AUFS Detection : UV at 220 nm, 0.64 AUFS
Injection :5 uL Injection :5 uL
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Bia. Baaiy
Foods, Food additives

e

ATFEFHA REVINDIF AL RA
Stevioside and rebaudioside A

1. Stevioside
2. Rebaudioside A

JUFIVUFVEE
Glycyrrhizic acid

(G900727B)

Column : YMC-Pack ODS-AQ (5 um, 12 nm)

150 X 6.0 mm I.D.
Eluent : acetonitrile/water (35/65)
Flow rate : 0.5 mL/min
Temperature :30 C
Detection : UV at 205 nm, 0.32 AUFS
Injection 17 uL

Glycyrrhizic acid
2 COOCH,CH,CH,
AU OH
060 7] 2 Propyl p-hydroxybenzoate
1

0.50 -
0.40
0.30
0.20
0.10
00 —

1 1 1 1 1

0 5 10 15 20 min

(FO40622C)
Column : YMC-Pack ODS-A (5 um, 12 nm)

150 X 4.6 mm I.D.

Eluent : acetonitrile/water/5 M acetic acid (400/560/40)
Flow rate 1 0.5 mL/min

Temperature :20 C

Detection 1 UV at 254 nm

Injection 120 pL (0.05 ~ 0.25 mg/mL)

(BAERHHE1AWERRSEH)
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Natural products

Z)IbAOA R -2 um h5 LICKDEBEZRD
Alkaloids - method transfer to ultra-fast LC

1. Scopolamine
2. Atropine
3. Cinchonine

4. Quinine

5. Dihydroquinine

Conventional LC method

ZIbAOA B

Alkaloids

"‘Alé_ Column  : YMC-Pack Pro C18
4 (5 um, 12 nm)
1 150 X 4.6 mm I.D.
2 Flow rate : 1.0 mL/min
20 3 " Injection :5 ulL
5
o A
(F060315F)
00 20 40 6.0 80 100 120 140min
Ultra-fast LC method
mAU 1
2 Column  : YMC-UltraHT Pro C18
3 (2 um, 12 nm)
40 50 X 2.0 mm I.D.
4 Flow rate :0.6 mL/min
5 Injection  :1 uL
20,
ol—4
(F0603154)
00 02 04 06 08 10 12 14 16 18 20mn
(FO80627A)
Eluent : 20 mM CHsCOOH-CHsCOONH: (pH 4.9)/acetonitrile (80/20)
Temperature : 40 C
Detection : UV at 220 nm
Sample :0.02 ~ 0.1 mg/mL

4 CHp=CH._H CHp=CH._wH
HO.,, S HO\CQE
NP N?
N Cinchonine Quinine
2. CHp=CH._sH CHgCHa._wH
1
\: CHgO@%\HH
N NZ
Cinchonidine Dihydroquinidine
5
3 CHp=CH._H 6. CH3CHz._aH
. [6 /g@
HO.., fo HOW_
NP N?
Quinidine Dihydroquinine
L
I I U
0 10 20 min
(J020828B)
Column : Hydrosphere C18 (5 um, 12 nm)
150 X 4.6 mm I.D.
Eluent : methanol/20 mM KHzPOs (35/65)
Flow rate :1.0 mL/min
Temperature :37 C
Detection 1 UV at 235 nm, 0.08 AUFS
Injection :10 pL (0.01 ~ 0.08 mg/mL)

7)bAOA K - BFEREER

Z)bAOA &

Alkaloids - acetate buffer Alkaloids
1. Hordenine sulfate
2. Pilocarpine chloride
3. Scopolamine bromide
4. Atropine sulfate
4 T CHp=CH,_aH 4 CHp=CH_uH 5. Cinchonine
:!5 56 6. Sparteine sulfate
4 HO., ) HOX A 7. Quinine
C\H oM
m CHSOm 8. Papaverine chloride
W il 9. Narcotine chloride
Cinchonine Quinine
2 2 CHp=CH_aH CHaCHy. 1
1 HOW_ g:PNS HO.,, o 34 7
N N? 5
Cinchonidine Dihydroquinidine
5 9
8
3 CHp=CH_aH 6. CHaCHa.__uH
) 5 4’6 i
HO.,, AN HO N
T \c., H
CH30. WH cHaomH
G(Nj NZ
J Quinidine Dihydroquinine
! ! | |
.
1 1 1 3 3 3 g
0 10 20 mir
(J021010D) (G910523J)
Column : Hydrosphere C18 (5 um, 12 nm) Column : YMC-Pack ODS-AM (5 um, 12 nm)
150 X 4.6 mm I.D. 150 X 4.6 mm I.D.
Eluent : 20 mM CH3sCOOH-CHsCOONH: (pH 4.9)/methanol (65/35) Eluent : acetonitrile/20 mM KH2PO4 (20/80)
Flow rate :1.0 mL/min Flow rate 1 1.0 mL/min
Temperature : 37 C Temperature : 30 C
Detection : UV at 235 nm, 0.08 AUFS Detection : UV at 210 nm, 0.16 AUFS
Injection :10 uL (0.01 ~ 0.08 mg/mL) Injection 15 uL (0.05 ~ 2.19 mg/mL)
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Natural products
7)bhOAa R JUr7IbAO4q R
Alkaloids Purine alkaloids
1. Hordenine sulfate 1. Trigonerlline
2. Pilocarpine chloride 2. Theobromine
3. Scopolamine bromide 3. Theophylline
4. Atropine sulfate 4. Caffeine
5. Cinchonine 5. Phenol
6. Sparteine sulfate
7. Quinine
8. Papaverine chloride 1
9. Narcotine chloride
9
2 4
5 2
3 6
7 8 3
5
4
b L
1 1 1 J
(G910523K)
Column : YMC-Pack ODS-AM (5 um, 12 nm) (M910612C)
150 X 6.0 mm I.D.
Eluent : A) acetonitrile/20 mM KH2POx (17/83) Column : YMC-Pack ODS-AQ (5 um, 12 nm)
B) acetonitrile/20 mM KH2PO: (40/60) 150 X 4.6 mm I.D.
0-100%B (0-30 min, linear), 100%B (30-40 min) Eluent : acetonitrile/water (8/92)
Flow rate : 1.0 mL/min Flow rate 1 1.0 mL/min
Temperature :30 C Temperature :20 C
Detection : UV at 210 nm, 0.16 AUFS Detection 1 UV at 254 nm, 0.32 AUFS
Injection 15 ulL (0.083 ~ 2.19 mg/mL) Injection 15 uL (0.3 ~ 4.5 mg/mL)
MG (ECHER) 2 (ECHER)
Crude drugs (Glycosides) Crude drugs (Glycosides)
1. Arbutin 1. Arbutin
2. Salicin 2. Salicin
3. Esculine 3. Esculine
4. G-Strophanthin (Ouabain) 4. G-Strophanthin (Ouabain)
5. Baicalin 5. Baicalin
6. Barbaloin 6. Barbaloin
7. Glycyrrhizin 7. Glycyrrhizin
7 8. Digitoxin 8. Digitoxin
8
3
P ! 5
6
; 7
4
P 6
8
s UMUAA
L
(G910618B) (G910607D)
Column : YMC-Pack ODS-A (5 um, 30 nm) Column : YMC-Pack ODS-A (5 um, 12 nm)
250 X 6.0 mm I.D. 250 X 4.6 mm I.D.
Eluent : A) methanol/20 mM NHsH2POs (5/95) Eluent : A) methanol/20 mM NH4H2PO4 (5/95)
B) methanol/20 mM NH:H-PO4 (80/20) B) methanol/20 mM NHsH2PO4 (80/20)
0-100%B (0-20 min, linear), 100%B (20-40 min) 0-100%B (0-20 min, linear), 100%B (20-40 min)
Flow rate : 1.0 mL/min Flow rate 1 0.6 mL/min
Temperature : 30 C Temperature : 30 C
Detection : UV at 250 nm, 0.04 AUFS Detection : UV at 250 nm, 0.08 AUFS
Injection :20 uL (0.01 ~ 0.49 mg/mL) Injection 118 uL (0.01 ~ 0.49 mg/mL)
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SEZm (ECHEF)
Crude drugs (Glycosides)

1. Arbutin

2. Salicin

3. Esculine

4. G-Strophanthin (Ouabain)
5. Baicalin

6. Barbaloin

7. Glycyrrhizin

8. Digitoxin

B

@

28
30
48

~NF=zJOaur
Paeoniflorin
1. Albiflorin

2. Paeoniflorin
3. p-Hydroxyacetophenone (1.S.)

(G910607E)
Column : YMC-Pack ODS-AQ (5 um, 12 nm) (A980818A)
250 X 4.6 mm I.D.
Eluent : A) methanol/20 mM NHH2PO. (5/95) Column : YMC-Pack Pro C18 (5 um, 12 nm)
B) methanol/20 mM NH:H2PO. (80/20) 150 X 4.6 mm I.D.
0-100%B (0-20 min, linear), 100%B (20-40 min) Eluent : acetonitrile/water/acetic acid (20/80/1)
Flow rate : 0.6 mL/min Flow rate : 0.4 mL/min
Temperature :30 C Temperature :25°C
Detection : UV at 250 nm, 0.08 AUFS Detection 1 UV at 230 nm, 0.16 AUFS
Injection 118 uL (0.01 ~ 0.49 mg/mL) Injection 110 uL (48 ~ 56 ug/mL)
~NAZzOvuy HIFSERPRORF=ZT7OUY
Paeoniflorin Paeoniflorin in Toki-shakuyaku-san
1 CHy 1 CHj
Glc-0 9 Glc-0 0
- @cg} @cmzc)ge
N0 1 N A
M NO
Paeoniflorin OH
Paeoniflorin
> COCHs
OH
p-Hydroxyacetophenone (I.S.)
(09411211)
(0941121M)
Column : J'sphere ODS-H80 (4 um, 8 nm)
Column : J'sphere ODS-H80 (4 um, 8 nm) 150 X 4.6 mm I.D.
75 X 4.6 mm I.D. Eluent : THF/50 mM (NH4)2:HPO4 (10/90)
Eluent : THF/50 mM (NH4):HPO4 (10/90) Flow rate 1 1.0 mL/min
Flow rate : 1.0 mL/min Temperature :37 C
Temperature :37 C Detection : UV at 230 nm, 0.16 AUFS
Detection : UV at 230 nm, 0.16 AUFS Injection :3 uL
Injection 13 ulL (0.67, 0.33 mg/mL) Sample : water extract from Toki-shakuyaku-san
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rUFILRVZRYRZ=Y
Saponins from roots of rubus suavissimus S. Lee

YMC-Pack PolymerC18
1

L

g a 2 2 Wil
YMC-Pack 0DS-AH
1,2

pa 2 ; o mn

Courtesy of Dr.Ohtani,Hiroshima University,Japan (Y910123)

B aYRZY
Saikosaponins

a @

1
gl ucoseTgI ucose
«l
rhamnose

Saikosaponin ¢

2
]
‘i “CHOH
fucoseyglucose
Saikosaponin a
3
{
fucosesglucose
Saikosaponin bz
4

“cHyOH

fucoserglucose

Saikosaponins

: .

nl[ucnse—‘—gl ucose

.

rhamnose
Saikosaponin ¢

Ginsenosides

Column : YMC-Pack PolymerC18 and YMC-Pack ODS-AM (5 um, 12 nm) Saikosaponin d
150 X 4.6 mm I.D.
Eluent : methanol/water (45/55) for PolymerC18 (8931210C)
methanol/water (50/50) for ODS-AM
Flow rate : 0.8 mL/min Column : J'sphere ODS-M80 (4 um, 8 nm)
Temperature :50 C 150 X 4.6 mm I.D.
Detection : UV at 210 nm, 0.32 AUFS Eluent : acetonitrile/water (38/62)
Sample : 1) B-D-Glucopyranosyl 2a,3 3,23-trihydroxyurs- Flow rate : 1.0 mL/min
12,18-dien-28-oate Temperature :37 C
2) B-D-Glucopyranosyl 2a,3,23-trihydroxyurs- Detection 1 UV at 210 nm, 0.26 AUFS
12,19-dine-28-oate Injection 18 uL (0.5 ~ 0.75 mg/mL)
P4 aYIRZY Joe /AR

HO' “or

G-6lc

Ginsenoside-Rg+

2
Glc-6Glc-04 3
2 on OH
'i' “CHy 0N
luco:qulucosa 2
3 ) )
4 Saikosaponin a GIo26I007
3 Ginsenoside-Rb+
(i
fucosegglucose
Saikosaponin b2 | | |
0 10 20 min
L L
| ' | 4
L=} o o ok
- “ “ ‘; “CH; 0H
fucoseqglucose
Saikosaponin d
(5931210D) (A971118B)
Column : J'sphere ODS-L80 (4 um, 8 nm) Column : YMC-Pack Pro C18 (5 um, 12 nm)
150 X 4.6 mm I.D. 150 X 4.6 mm I.D.
Eluent : acetonitrile/water (38/62) Eluent : acetonitrile/water (30/70)
Flow rate : 1.0 mL/min Flow rate 1 1.0 mL/min
Temperature :37 C Temperature : 37 C
Detection : UV at 210 nm, 0.26 AUFS Detection : UV at 203 nm, 0.16 AUFS
Injection 18 ulL (0.5 ~ 0.75 mg/mL) Injection :10 uL (0.125, 0.5 mg/mL)
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7

JE/YALR

Jve/ YLK

Ginsenosides Ginsenosides
1 Gle-Oz 1
HO' “ X HO' % Y
0-Gle 2 0-Gle
1 Ginsenoside-Rg1 Ginsenoside-Rg+
2 Glc-6Glc-O4 2 2 Gle-5Glc-04 3
OH OH
Gle-2Gle-0 4 Gle-2Gle-0 %
2 Ginsenoside-Rb+ 1 Ginsenoside-Rb1
O
RN ! r 0 10 20 m
0 10 20 30 min mn
(A971121D)
(A971120C) Column : YMC-Pack Pro C18 (5 um, 12 nm)
150 X 3.0 mm I.D.
Column : YMC-Pack ODS-AQ (5 um, 12 nm) Eluent 1 A) acetonitrile/water (20/80)
150 X 4.6 mm I.D. B) acetonitrile/water (40/60)
Eluent : acetonitrile/water (30/70) 0-100%B (0-10 min), 100%B (10-20 min)
Flow rate 1 1.0 mL/min Flow rate : 0.4 mL/min
Temperature :37 'C Temperature :37 C
Detection : UV at 203 nm, 0.16 AUFS Detection : UV at 203 nm, 0.32 AUFS
Injection :10 uL (0.125, 0.5 mg/mL) Injection 14 uL (0.125, 0.5 mg/mL)
TSR/ A R-2 um A5 LICKDEBEERD TSRS AR
Flavonoids - method transfer to ultra-fast LC Flavonoids
Conventional LC method 1 o OH
AU Column : YMC-Pack Pro C18 (5 um, 12 nm) @
150 X 4.6 mm |.D. “°OH
10 Flow rate : 1.0 mL/min A OH
Injection : 5 uL Myricetin
50 1, OH
34 2 HO. o O
ik & SN
O ety NA 1 % OH
0 5 10 15 20 25 30 min .
Quercetin
2 3 OH
Ultra-fast LC method HO. o O
2 Column : YMC-UltraHT Pro C18 (2 um, 12 nm) O |
™ 50 X 2.0 mm I.D. oy
100 Flow rate : 0.6 mL/min
Injection : 1 uL Kaempferol
50 3
o JO60223F_
0 05 1 15 2 25 3 min
1 OH 2 oH 3 oH 4 oH
OH
HOOH HOOH Ho Ho _Ju__‘
e i OH o O S ¥ 9 g 1 1 1
Myricetin Quercetin Apigetin Kaempferol 5 10 15
5 6 7 OCHs
HOL 0 0 HOL 2 0 O Ho‘:oj‘
] ] ]
T g 5 o A
Baicalein Chrusin Acacetin ( 960722 )
Column : YMC-Pack Pro C18 (5 um, 12 nm)
(N080626L) 150 X 4.6 mm I.D.
Eluent : acetonitrile/10 mM HsPO4 (30/70)
Eluent : acetonitrile/water/formic acid (35/65/0.1) Flow rate 1 1.0 mL/min
Temperature : 40 C Temperature : 40 C
Detection : UV at 260 nm Detection : UV at 260 nm, 0.064 AUFS
Sample : 0.05 mg/mL Injection 12 uL (0.05 mg/mL)
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TSR/ AR
Flavonoids

2 OH O
Chrysoeriol

HO.
HO

[
o
%

oH O
Baicalein

o
=
[<]
o

TIRIAR
Flavonoids 1
OH
HOOH
I
OH O
Luteolin
4

oH O
Chrysoeriol

3 cmory®

oH O
5 Baicalein

oH O oH O
Chrysin l Chrysin
6 OCH3 6 OCH3
|
,Luud “0 0 10 20 30 mn e 3J
6 1|0 2b 3b min OH ,o OH 0
Acacetin Acacetin
(S961107C) (S961111B)
Column : YMC-Pack Pro C18 (5 um, 12 nm) Column : YMC-Pack ODS-AQ (5 um, 12 nm)
150 X 4.6 mm I.D. 150 X 4.6 mm I.D.
Eluent : acetonitrile/10 mM HzPOs (35/65) Eluent : acetonitrile/10 mM HsPOs (35/65)
Flow rate : 1.0 mL/min Flow rate 1 1.0 mL/min
Temperature :37 'C Temperature :37 C
Detection : UV at 280 nm, 0.13 AUFS Detection 1 UV at 280 nm, 0.13 AUFS
Injection 15 uL (0.05 mg/mL) Injection 15 uL (0.05 mg/mL)
IIIVEFV EZDERER A @l
Quercetin and its glycosides Baicalin
1 1
HO
2 2
(GlcA=-D-glcuronic acid)
1. Rutin R rutinosc Baicalin
1 2. Isoquercitrin - R=glucose
5 3. Qucrecitrin R-rhamnosc 2 COOCH3
1. Quercetin R=H
OH
Methyl p-hydroxybenzoate
4
| | 1 1 _,J LJ
0 5 10 15 min , | \
0 5 10 min
(S961105C)
J020828F
( ) Column : YMC-Pack Pro C18 (5 um, 12 nm)
Column : Hydrosphere C18 (5 um, 12 nm) 50 X 4.6 mm |.D.
150 X 4.6 mm I.D. Eluent : acetonitrile/10 mM HsPO4 (30/70)
Eluent : acetonitrile/10 mM HsPOx (25/75) Flow rate :0.7 mL/min
Flow rate : 1.0 mL/min Temperature :37 C
Temperature : 40 C Detection : UV at 280 nm, 0.064 AUFS
Detection  : UV at 260 nm, 0.32 AUFS Injection :10 uL (0.01, 0.02 mg/mL)
Injection :10 uL (0.05 mg/mL) (BAZEBAE 13 WESR)
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735\ VECHEE
Flavanone glycosides

1 OH
rutinose— Q. 0 0 O
1
OH O

Narirutin

OH
neohesperidose — 0
3

Naringin

3 OH
OCH3
rutinose —-Q O lo} O
OH O

Hesperidin

OH
4 OCHg
neohesperidose —0. O (¢} 0
J J LJ L OH O

Neohesperidin

o

]
0 5 10 16 min

TSI\ VECHER
Flavanone glycosides

1 OH
rutinose— 0")/‘
! OH O

Narirutin

2
3 neohesperidose —O ‘;),‘

Naringin

3 OH
OCHs
rutinose —Q O 0O O
OH O

Hesperidin

OH
4 OCH3
neohesperidose - 0. O Lo} O
|17 — .

Neohesperidin

|
15 min

|
0 5 10

(A970430A) (A970506A)
Column : YMC-Pack Pro C18 (5 um, 12 nm) Column : J'sphere ODS-H80 (4 um, 8 nm)
150 X 4.6 mm I.D. 150 X 4.6 mm I.D.
Eluent : acetonitrile/10 mM HsPOa (20/80) Eluent : acetonitrile/10 mM HsPOa (20/80)
Flow rate 1 1.0 mL/min Flow rate 1 1.0 mL/min
Temperature :37 'C Temperature :37 C
Detection : UV at 280 nm, 0.04 AUFS Detection : UV at 280 nm, 0.04 AUFS
Injection 17 uL (0.025 mg/mL) Injection 17 uL (0.025 mg/mL)
bAoAt S Al at S |
Catechins Catechins
1 oH 1
OH OH
HO. 0 .»‘@EOH HO- 0. ‘_A.~Q0H
T T
“OH “OH
OH OH
(-)-Epigallocatechin (-)-Epigallocatechin
2 OH 2 OH
oH
14 HOw~ 0 @ 3 “0@:‘@“
OH 1 (+)-Catechin
(+)-Catechin 3
3 OH 2 OH
@’OH Ho o _V.‘\Qon
3 HO. Ot
OH "OH OH éO—QDH
(-)—Epicatechin 4 ) “oH
oH (-)-Epigallocatehin gallate
<G,
4 OH
OH
©/\j “0 oH HO@N‘\@OH
co OH “oH
OH o .
( )-Epigallocatehin gallate (-)-Epicatechin
OH OH
& \ ey O
r_L LL ‘ -~ ‘ \©/J OH _N 1 % OH "’lgo OHOH
0 10 20 min @ - - - H
(-)-Epicatechin gallate - " ” ()-Epicatechin gallate
(FO00828A) (5940124A)
Column : YMC-Pack ODS-A (5 um, 12 nm) Column : J'sphere ODS-H80 (4 um, 8 nm)
150 X 4.6 mm I.D. 150 X 4.6 mm I.D.
Eluent : acetonitrile/ethyl acetate/water/TFA (9/3/88/0.1) Eluent : 20 mM KH2PO4-HsPOs (pH 2.4)/methanol (75/25)
Flow rate : 1.0 mL/min Flow rate : 0.8 mL/min
Temperature : 37 C Temperature : 37 C
Detection : UV at 280 nm, 0.32 AUFS Detection : UV at 280 nm, 0.13 AUFS
Injection 17 uL (0.2 ~ 0.8 mg/mL) Injection 18 uL (0.1 ~ 0.4 mg/mL)
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Valat % i

Catechins

OH
“OH
OH
(-)-Epigallocatechin
2 OH

1 T OH
3 (+)-Catechin

OH
Ho. o. “,.\Q—on
H
1
OH CO- OH

H
(-)-Epigallocatehin gallate

OH
OH
(-)-Epicatechin
OH
HO o. ,_.‘\@on
o SOQQH
'OH

(-)-Epicatechin gallate

N

2-JxZ)JVIFIVIYIVR
2-Phenylethyl glycosides

1
OH
0,
HO o7

2-Phenylethyl B-melibioside

HO-
Ho' ©,

HO: m \/\©
2-Phenylethyl B-gentiobioside
HO-

0,
Ho on om"v\(;
2-Phenylethyl B-lactoside
HO-
2 HO 0, o o
momow

2-Phenylethyl B-cellobioside

0
0.

2-Phenylethyl B-maltoside

(S940122D) Courtesy of Dr. K. Sakata, Institute for Chemical Research Kyoto University, Japan (FO00911A)
Column : J'sphere ODS-M80 (4 um, 8 nm) Column : Hydrosphere C18 (5 um, 12 nm)
150 X 4.6 mm I.D. 250 X 4.6 mm I.D.
Eluent : 20 mM KH2PO4-HsPOus (pH 2.4)/methanol (75/25) Eluent : acetonitrile/methanol/water (8/4/88)
Flow rate : 0.8 mL/min Flow rate 1 1.0 mL/min
Temperature :37 'C Temperature :37 C
Detection : UV at 280 nm, 0.13 AUFS Detection 1 UV at 210 nm, 0.064 AUFS
Injection 18 uL (0.1 ~ 0.4 mg/mL) Injection 15 uL (0.2 mg/mL)
FOIXR (BAXEFH15ESHSFM) 'tV /VR
Powdered aloe (The Japanese Pharmacopoeia Fifteenth Edition) Sennosides
1
HOHoC
A) System suitability solution <—_c>__0 o o
OH
mAU HO' H
50 HO "O COOH
o COOH
<ee
30 ! oH 0 O OH
20 2 1 HO H
HO
10 Sennoside B
0
10 (PO711124) 2
0 4 8 12 min HOH,C
B) Sample sol (Powdered aloe) @‘0 P
ample solution (Powdered aloe, HO i
mAU HO ‘O COOH
“H
50 2 < COOH
4 B HOHoC O e
1 O—0 0 OH
30 HOOH A
HO
” Sennoside A
10
o Isobarbaloin (Aloin B)
o ‘ ‘ ‘ ‘ (Po711128) 4_“J
o 5 10 15 20 25 min | I !
0 10 20 min
(P080207A)
Column : YMC-Pack Pro C18 (5 um, 12 nm) (A961126C)
150 X 6.0 mm L.D.
Eluent : acetonitrile/water/acetic acid (26/74/1) Column : YMC-Pack Pro C18 (5 um, 12 nm)
Flow rate : 0.9 mL/min 150 X 4.6 mm I.D.
Temperature :30 C Eluent : methanol/water/acetic acid (30/65/5)
Detection :A) UV at 300 nm Flow rate 1 1.0 mL/min
B) UV at 360 nm Temperature : 37 C
Injection :A)5 uL (50 ug/mL) Detection : UV at 340 nm, 0.16 AUFS
B) 5 uL (1 mg/mL) Injection :10 uL (0.1 mg/mL)
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Y/ YR 'Y /YR
Sennosides Sennosides
1 HOH,G 1 HOH,G
®70 0 OH C),—o 0 OH
H
LS GG " QLI D
1 COOH COOH
HOHzc @‘O “0”20 OOO
OH 0 O OH OH 0 0 OH
HON—H HON—(H
HO HO
Sennoside B Sennoside B
1
2 HOHaG 2 HOHZC
2 C/\,—o 0 OH 0 OH
H
HO O‘e COOH Ho O‘e COOH
COOH 2 COOH
o <ge <ee
0 O OH 0 O OH
Hoou ! HOOH !
HO HO
M Sennoside A Sennoside A
|
0 1IO 2|0 min (l] 1b 2|O min
(A961126B) (A961126D)
Column : J'sphere ODS-H80 (4 um, 8 nm) Column : J'sphere ODS-M80 (4 um, 8 nm)
150 X 4.6 mm I.D. 150 X 4.6 mm I.D.
Eluent : methanol/water/acetic acid (30/65/5) Eluent : methanol/water/acetic acid (30/65/5)
Flow rate 1 1.0 mL/min Flow rate 1 1.0 mL/min
Temperature :37 'C Temperature :37 C
Detection : UV at 340 nm, 0.16 AUFS Detection 1 UV at 340 nm, 0.16 AUFS
Injection :10 uL (0.1 mg/mL) Injection :10 pL (0.1 mg/mL)
ZIWIFUEXUEELEN ZIWITF B RUBEELLEY
Arbutin and related compounds Arbutin and related compounds
1 OH 1 OH
3
2
0-glucose O-—glucose
Arbutin 9 3 Arbutin
2 OH 2 OH
1
1
OH OH
Hydroquinone Hydroquinone
3 COOH s COOH
HO OH HO OH
OH L OH
uu - Gallic acid U Gallic acid
| | I |
0 5 10 min 0 5 10 15 min
(A970514D) (A970514B)
Column : YMC-Pack Pro C18 (5 um, 12 nm) Column : YMC-Pack ODS-AQ (5 um, 12 nm)
150 X 4.6 mm I.D. 150 X 4.6 mm I.D.
Eluent : methanol/10 mM HsPOa4 (5/95) Eluent : methanol/10 mM HsPOx (5/95)
Flow rate : 1.0 mL/min Flow rate :1.0 mL/min
Temperature : 30 C Temperature : 30 C
Detection : UV at 280 nm, 0.32 AUFS Detection : UV at 280 nm, 0.32 AUFS
Injection 15 ulL (0.2 ~ 0.5 mg/mL) Injection 15 uL (0.2 ~ 0.5 mg/mL)
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ZIVITF B XUEELLEY
Arbutin and related compounds

1 OH
0-glucose
3 Arbutin
) 2 OH
OH

Hydroquinone

3 COOH
HO OH
OH
Galllic acid

N -

|
0 5 10 min

~x /=
Paeonol

COCH3
OH
OCH3

Paeonol

COO(CHp)3CH3

OH
Butyl p-hydroxybenzoate

(S971106D)
(A980831L)
Column : YMC-Pack Pro C18 (5 um, 12 nm)
Column : YMC-PacK Pro C18 (3 um, 12 nm) 150 X 4.6 mm I.D.
75 X 2.0 mm I.D. Eluent : acetonitrile/water/acetic acid (35/65/2)
Eluent : methanol/water/TFA (5/95/0.05) Flow rate : 1.0 mL/min
Flow rate : 0.2 mL/min Temperature : ambient (22 'C)
Temperature :30 C Detection 1 UV at 274 nm, 0.26 AUFS
Detection : UV at 280 nm, 0.16 AUFS Injection 110 uL (0.04, 0.2 mg/mL)
Injection :1 ulL (0.2 ~ 0.5 mg/mL) (AAREBAHE13MEDE M)
~A /= FIShFUY
Paeonol Aflatoxins
1 1 o o
COCHz o 0
OH !
00 OCH3.
OCH3 Aflatoxin Gz
Paeonol
2 [} 0
2 R ]
COO(CHo)3CHs 2 |
4 0o OCH3
1 Aflatoxin Gi
H 1
Butyl p-hydroxybenzoate 3
3 o 0
&
0 0- Hs
Aflatoxin B2
J 4
] 0
R 0
| | I | |
0 10 20 30 min = = oo OCH;
Aflatoxin B+
(S971107A)
(K931124B)
Column : YMC-Pack ODS-AQ (5 um, 12 nm)
150 X 4.6 mm I.D. Column : J'sphere ODS-M80 (4 um, 8 nm)
Eluent : acetonitrile/water/acetic acid (35/65/2) 150 X 4.6 mm I.D.
Flow rate : 1.0 mL/min Eluent : methanol/water (40/60)
Temperature : ambient (22 °C) Flow rate 1 1.0 mL/min
Detection : UV at 274 nm, 0.26 AUFS Temperature :37 C
Injection :10 uL (0.04, 0.2 mg/mL) Detection : UV at 365 nm, 0.04 AUFS
(BAERHE1REDHES) Injection  :10 uL (7 ~ 10 ppm)
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60

50

40

30

Nordihydrocapsaicin

2.
0
H3CO©AN)K/\/\¢Y
HO "

Capsaicin

3.
9]
Haco)gAN)K/\/\/Y
HO K

Dihydrocapsaicin

Sea1kS 3

Aflatoxins Chlorophyll aand b
1
1 Q o]
o II 0
07 No OCH3
Aflatoxin Gz
Chz £ 0
2 Hp COOCH3
o 0 COOvqytpSH3
2 e CHaCllg
4 { oo oot Chlorophyll b
Aflatoxin G1 2
1
3 3 o 0 1
&
0o Hs 2
Aflatoxin B g:z &oos
4 COOWSCH:,
o o CH3Ci3
' \ g Chlorophyll a
o A l 0o OCH;3 _l W
Aflatoxin B !
Courtesy of Dr. Toyoaki Aoki, University of Osaka Pref. (K940228A)
(K931125A)
Column : YMC-Pack ODS-A (5 um, 12 nm)
Column : J'sphere ODS-L80 (4 um, 8 nm) 150 X 6.0 mm I.D.
150 X 4.6 mm I.D. Eluent : methanol
Eluent : methanol/water (40/60) Flow rate : 1.0 mL/min
Flow rate : 1.0 mL/min Temperature : ambient
Temperature :37 'C Detection 1 VIS at 450 nm, 1 AUFS
Detection : UV at 365 nm, 0.04 AUFS Injection 1100 uL
Injection 110 uL (7 ~ 10 ppm) Sample : extract of Spinacia with acetone/water (90/10)
rOHBSVRDOATYA D V4R cOASIROATY A VHE - LCIMS
Capsaicinoids from red pepper Capsaicinoids from red pepper - LC/MS
A) UV
: n
1
mAU ] 1. 1 o o
o 3
W Haco)@AN/'\/\/\)\ “/\ R ,.(Jk/\/\/kw3
] Ho ! B WS H:©/\N
il

Nordihydrocapsaicin (MW 293.4)

2
o
H,CO. CHy
g DANMY
HiC
Ho' °

Capsaicin (MW 305.4)

(J040910A)

o1
I I I I I I
0 2 4 6 8 10 min
(F040728C)
Column : YMC-Pack Pro C18 RS (3 um, 8 nm)
50 X 4.6 mm I.D.

Eluent : methanol/water/acetic acid (60/40/1)
Flow rate :1.0 mL/min
Temperature : 40 C
Detection : UV at 280 nm
Injection 1 uLb(1g9/3mL)
Sample : methanol extract of a commercial cayenne pepper

Column : YMC-Pack Pro C18 RS (3 um, 8 nm)
50 X 2.0 mm L.D.
Eluent : methanol/water/acetic acid (60/40/0.1)
Flow rate :0.2 mL/min
Temperature :40 C
Detection :A) UV at 280 nm
B) ESI positive-mode
Injection 11 uLk (1 g/3mL)
Sample : methanol extract of a commercial cayenne pepper
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BIBEERTOA R
Adrenocorticosteroids

1 inOH
=0
0 CHs _.OH
CHs]
1
3 Prednisone
2 CH: OH
=0
2 o SHl ok
4 CHj|
Cortisone
CHoOH
3
5 ony =0
H <-OH
6 CHj|

Prednisolone

4 CHa OH
=0
" CHj Ok
CHs|
Hydrocortisone
5 CHz OH
CH)‘!= o
HO.
CHa|
Corticosterone
CH20H
6 =0
“ K _on

CH|

CHa
Methylprednisolone

BIBRERTOA R
Adrenocorticosteroids
1 CH0H

b0
M MO

CHy

Prednisolone

2 CH OH

.
1 " R on
o)

Hydrocortisone

3 cHo
dao
<-OH

CHy]
GHy
3

Cortisone

4 cHon
o=
H

10 o

Corticosterone

[}

CHz0C0CH;
-0
[

CHy

%

Hydrocortisone acetate
7 CH20C0CHy

=9,
o)

%

Cortisone acetate

ec}

CHy OH

¥
°

CHyj

Deoxycorticosterone

©

CHa000CHS
ony=©

cHy]

%

Corticosterone acetate
10

Benzene
3
‘ L U l Fluocinolone acetonide
1 | 1 1 1 1 1
2 & a 2 & & 2
(S940308B) (5940222C)
Column : J'sphere ODS-H80 (4 um, 8 nm) Column : J'sphere ODS-M80 (4 um, 8 nm)
150 X 4.6 mm I.D. 150 X 4.6 mm I.D.
Eluent : THF/water (20/80) Eluent : acetonitrile/water (35/65)
Flow rate : 1.0 mL/min Flow rate 1 1.0 mL/min
Temperature :37 'C Temperature :37 C
Detection : UV at 260 nm, 0.13 AUFS Detection 1 UV at 260 nm, 0.13 AUFS
Injection 18 uL (0.1 mg/mL) Injection 17 uL (0.07 mg/mL)
BEIBRERTOA K BIBERERTOA R
Adrenocorticosteroids Adrenocorticosteroids
R O S -
1 5:(5 r Sjj r
Hydrocortisone Dexamethasone Hydrocortisone Dexamethasone
2 CHzOH 6 CHz OH 2 CHz2OH 6 CHz OH
. cn,*'__"on . auf=o ! o cmé'_j’w . N
Cortisone Corticosterone Cortisone Corticosterone
i o 3 o "
S SR . BT
%, ” o Beclometh
Methylprednisolone  Beclomethasone 45 Methylprednisolone eclomethasone
7 CH20H inDn
8 4 chy i:z;m 8 HO, o 3o 4 ii’g " 8 Ho. ‘:"’ fﬁ.g:czg::
Ho. y o) 0= ScHy Hou~Jrle-om cH) 0= ScHy
CHs) Chs CH| CHs
<& g
Betamethasone Triamcinolone acetonide Betamethasone Triamcinolone acetonide
1 ' ! 1 1 1 1
[=-] @ @ [==] L==] @ ==]
- u ™ -~ o o -+
(S940310E) (S940310F)
Column : J'sphere ODS-H80 (4 um, 8 nm) Column : J'sphere ODS-M80 (4 um, 8 nm)
150 X 4.6 mm I.D. 150 X 4.6 mm I.D.
Eluent : acetonitrile/water (27/73) Eluent : acetonitrile/water (27/73)
Flow rate : 1.0 mL/min Flow rate :1.0 mL/min
Temperature : 37 C Temperature : 37 C
Detection : UV at 260 nm, 0.13 AUFS Detection : UV at 260 nm, 0.13 AUFS
Injection :10 uL (0.08 mg/mL) Injection 110 pL (0.08 mg/mL)
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BIBEERTOA R
Adrenocorticosteroids

£
Fluocinolone acetonide

BIBRERTOA R
Adrenocorticosteroids

CHz20H

oo
CHaj CH.
HO. S e
CH. 0-chy
o0
B

Fluocinolone acetonide

2
2 2 CHz20COCH; 2 CH0COCH3
nd=o oo
H 3| <--OH W CHj «-OH
CHs CHs|
Prednisolone acetate Prednisolone acetate
1
1 3 CHz OH 3 CH; OH
3 cnx&=° 3 cmé=°
Deoxycorticosterone Deoxycorticosterone
4 4 CH20COCH; 4 4 CH0COCH3
A o on e
. LI i S
I [ F ' ! 4
Fluocinonide Fluocinonide
= % & 2
(0940408A) (0940408C)
Column : J'sphere ODS-M80 (4 um, 8 nm) Column : YMC-Pack ODS-A (5 um, 12 nm)
150 X 4.6 mm I.D. 150 X 4.6 mm I.D.
Eluent : acetonitrile/water (45/55) Eluent : acetonitrile/water (45/55)
Flow rate 1 1.0 mL/min Flow rate :1.0 mL/min
Temperature :37 'C Temperature :37 C
Detection : UV at 260 nm, 0.13 AUFS Detection : UV at 260 nm, 0.13 AUFS
Injection 15 uL (0.1 mg/mL) Injection 15 uL (0.1 mg/mL)
BEIBRERTO1 K BIERERTOA R
Adrenocorticosteroids Adrenocorticosteroids
1 1
CH20H CHz20H
[ Hl&-o

o oHy ot
cm 0
o Oo

2 Triamcinolone
1

5 CHaOH

=0
Ho. SR on

CHs|
Prednisolone
3
3 CHa0H

CHy| -=-f«o

CH
HO ~c<CHs
cn, 0~ cHy

g 00

Triamcinolone acetonide

e

@

20

=
25
).
)
S

Triamcinolone

CHzOH
2 ¢=0

1 HO, $econ
2 CHj|

Prednisolone

CHzOH

3

é=0
CHy
...... 0 g CH:
L

Triamcinolone acetonide

(8940420C)

(S940420B)

Column : J'sphere ODS-H80 (4 um, 8 nm)

150 X 4.6 mm I.D.
Eluent : acetonitrile/water (30/70)
Flow rate : 1.0 mL/min
Temperature :37 C
Detection : UV at 260 nm, 0.13 AUFS
Injection 14 uL (0.1 ~ 0.2 mg/mL)

Column : J'sphere ODS-M80 (4 um, 8 nm)
150 X 4.6 mm I.D.

Eluent : acetonitrile/water (30/70)

Flow rate :1.0 mL/min

Temperature : 37 C

Detection 1 UV at 260 nm, 0.13 AUFS

Injection 14 uL (0.1 ~ 0.2 mg/mL)
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BIBEERTOA R
Adrenocorticosteroids

1 CH20COCH2CH2COOH

H <-OH

Prednisolone succinate

CHz20C0CH,CH,COOH
=0
CHy
H .-OH
Ch

Hydrocortisone succinate

.

BIBRERTOA R
Adrenocorticosteroids

1. Prednisone
2. Cortisone
3. Prednisolone
4. Hydrocortisone
5. Methylprednisolone
6. Corticosterone
7. Betamethasone
8. Dexamethasone
9. Triamcinolone acetonide
10. Beclomethasone
11. Fluocinolone acetonide
12. Prednisolone acetate
18 13. Hydrocortisone acetate
19 5 14, Cortisone acetate
15. Deoxycorticosterone
16. Corticosterone acetate
17. Fluocinonide
18. Betamethasone valerate
2 19. Deoxycorticosterone acetate
17 20. Beclomethasone dipropionate
21. Ethylbenzene

9. Triamcinolone acetonide
10. Beclomethasone
11. Fluocinolone acetonide
12. Prednisolone acetate
13. Hydrocortisone acetate
21 14. Cortisone acetate
15. Deoxycorticosterone
16. Corticosterone acetate
17. Fluocinonide
18. Betamethasone valerate
19 20 19. Deoxycorticosterone acetate
18 20. Beclomethasone dipropionate
21. Ethylbenzene

- ~ (S940303D)
(5940414A) Column : J'sphere ODS-H80 (4 um, 8 nm)
150 X 4.6 mm I.D.
Column : J'sphere ODS-H80 (4 um, 8 nm) Eluent : A) acetonitrile/THF/water (15/10/75)
150 X 4.6 mm I.D. B) acetonitrile/water (75/25)
Eluent : acetonitrile/water/acetic acid (30/70/1) 0-50%B (0-30 min, linear), 50-100%B (30-50 min)
Flow rate : 1.0 mL/min Flow rate 1 1.0 mL/min
Temperature :37 'C Temperature :37 C
Detection : UV at 260 nm, 0.064 AUFS Detection 1 UV at 260 nm, 0.13 AUFS
Injection 15 ulL (0.1 mg/mL) Injection 110 uL (0.045 mg/mL)
BIBERERSOM K FISHERTOA R
Adrenocorticosteroids Adrenocorticosteroids
1. Prednisone 1. Prednisone
2. Cortisone 2. Cortisone
3. Prednisolone 3. Prednisolone
4. Hydrocortisone 4. Hydrocortisone
5. Methylprednisolone 5. Methylprednisolone
6. Corticosterone 6. Corticosterone
7. Betamethasone 7. Betamethasone
8. Dexamethasone 8. Dexamethasone

9. Triamcinolone acetonide
10. Beclomethasone
11. Fluocinolone acetonide
12. Prednisolone acetate
13. Hydrocortisone acetate
14. Cortisone acetate
15. Deoxycorticosterone
16. Corticosterone acetate
16 19 17. Fluocinonide
18 18. Betamethasone valerate
20 19. Deoxycorticosterone acetate
17 20. Beclomethasone dipropionate
21. Ethylbenzene

21

14
AL

(S940303B) (5940303C)

Column : J'sphere ODS-M80 (4 um, 8 nm) Column : J'sphere ODS-L80 (4 um, 8 nm)

150 X 4.6 mm I.D. 150 X 4.6 mm I.D.
Eluent : A) acetonitrile/THF/water (15/10/75) Eluent : A) acetonitrile/THF/water (15/10/75)

B) acetonitrile/water (75/25) B) acetonitrile/water (75/25)

0-50%B (0-30 min, linear), 50-100%B (30-50 min) 0-50%B (0-30 min, linear), 50-100%B (30-50 min)
Flow rate :1.0 mL/min Flow rate 1 1.0 mL/min
Temperature : 37 C Temperature : 37 C
Detection : UV at 260 nm, 0.13 AUFS Detection : UV at 260 nm, 0.13 AUFS
Injection :10 uL (0.045 mg/mL) Injection 110 uL (0.045 mg/mL)
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Hydrocortisone and prednisone

20494 F
Steroids

P 1 CH2OH
=0
o R~ on
CHa)
Prednisone
2 CHz2 OH
d=0
; CH o
CHs
2
Hydrocortisone

=) @

Ul

10
a

o

Hydrocortisone

2 CHi0H

o
=
o
°

Corticosterone

CH:0H
3 0

B

o

Deoxycorticosterone

S

o
Progesterone

(K940530C) (5930322B)
Column : YMC-Pack SIL (5 um, 12 nm) Column : YMC-Pack CN (5 um, 12 nm)
150 X 4.6 mm I.D. 250 X 4.6 mm |.D.
Eluent : chloroform/2-propanol/acetic acid (95/5/1) Eluent : acetonitrile/water (40/60)
Flow rate 1 1.0 mL/min Flow rate : 0.6 mL/min
Temperature :30 C Temperature :30 C
Detection : UV at 250 nm, 0.32 AUFS Detection 1 UV at 254 nm, 0.32 AUFS
Injection 110 uL (0.25 mg/mL) Injection 13 uL (0.25 mg/mL)
AFO4 K AFO4 K
Steroids Steroids
1 CHs 1
o
Progesterone
2 o Fluoxymesterone
2 CHa0H
1 buo
. "o CHs on
CH|
Deoxycorticosterone 2 3
3 CHi0H
o ? éH
3
2 4 Methylprednisolone
0
N Corticosterone ; 3 CHaOH
4 CH: OH =0
HO -a-w Ho. CHy «-OH
CHs|
Hydrocortisone Prednisolone
e |
! | | | I
o @ @ (=] ux]
(5930319D) (K940602B)
Column : YMC-Pack CN (5 um, 12 nm) Column : YMC-Pack SIL-06 (5 um, 6 nm)
250 X 4.6 mm I.D. 250 X 4.6 mm I.D.
Eluent : hexane/methanol/dichloromethane (75/20/5) Eluent : hexane/THF/acetic acid (60/40/1)
Flow rate : 0.6 mL/min Flow rate 1 1.5 mL/min
Temperature : 30 C Temperature : 30 C
Detection : UV at 254 nm, 0.32 AUFS Detection : UV at 250 nm, 0.16 AUFS
Injection 13 uL (0.25 mg/mL) Injection 110 pL (0.25 mg/mL)
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SHRILVEY SHRIVEY
Androgens Androgens
1 e 4 he o 1 o 4 we
HO A~ A CHS L o Lchs G
3 e ‘. e e ‘. e
S0 S0
Fluoxymesterone Methyltestosterone Fluoxymesterone Methyltestosterone
! 2 . 5 . 2 5
He e e he ©
[ 2
T 1 Ho?
Testosterone trans -Androsterone Testosterone trans -Androsterone
4
3 o 6 e O 3 6 e O
3 He © b
HO- Ho R HO! Ko™ ﬁ
Dehydroisoandrosterone  Androsterone Dehydroisoandrosterone Androsterone
5
5
6
6
J.JLJLJ LJuU
1 1 1 1
o @ o @
< ol w ~
(S930707D) (S930707C)
Column : J'sphere ODS-H80 (4 um, 8 nm) Column : J'sphere ODS-M80 (4 um, 8 nm)
150 X 4.6 mm I.D. 150 X 4.6 mm I.D.
Eluent : methanol/acetonitrile/water (45/15/40) Eluent : methanol/acetonitrile/water (45/15/40)
Flow rate : 0.8 mL/min Flow rate : 0.8 mL/min
Temperature :30 C Temperature :30 C
Detection : UV at 210 nm, 0.064 AUFS Detection 1 UV at 210 nm, 0.064 AUFS
Injection :10 L (0.1 ~ 2.0 mg/mL) Injection 110 pL (0.1 ~ 2.0 mg/mL)
SHRILEY FZ RZRFOVEEEF
Androgens Synthetic androgens
1 o O 4 he b 1 o
HO A~ A CHa ?
s S0
2 Fluoxymesterone Methyltestosterone
Y Y 1 Testosterone
P 2 e & 5 e 9 2 01 05002Hs
4 H,C e CHj|
HO ; 2
Testosterone trans -Androsterone s Testosterone propionate
3 o © 6 ne 9 3
e e o OCOCHACHz)(CH
" CHs
HO' Ho H
Dehydroisoandrosterone Androsterone
5 Testosterone enanthate
6
! ' ' | |
@ o L= @ o
2 & @ = o
(S930706G) (S940412B)

Column

Eluent

Flow rate
Temperature
Detection
Injection

: J'sphere ODS-L80 (4 um, 8 nm)

150 X 4.6 mm I.D.

: methanol/acetonitrile/water (45/15/40)
: 0.8 mL/min

:30°C

: UV at 210 nm, 0.064 AUFS

:10 uL (0.1 ~ 2.0 mg/mL)

Column : J'sphere ODS-L80 (4 um, 8 nm)
75 X 4.6 mm I.D.

Eluent : acetonitrile/water (70/30)

Flow rate :1.0 mL/min

Temperature : 37 C

Detection : UV at 260 nm, 0.13 AUFS

Injection 15 uL (0.1 ~ 0.25 mg/mL)
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Estrogens and progestins

1 we M
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5 He 9
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1 CH,
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Ethinylestradiol Mestranol
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(S940412C) (S930311D)
Column : J'sphere ODS-M80 (4 um, 8 nm) Column : YMC-Pack ODS-A (5 um, 12 nm)
75 X 4.6 mm I.D. 250 X 4.6 mm |.D.
Eluent : acetonitrile/water (70/30) Eluent : acetonitrile/THF/water (46/4/50)
Flow rate 1 1.0 mL/min Flow rate 1 0.7 mL/min
Temperature :37 'C Temperature :30 C
Detection : UV at 260 nm, 0.13 AUFS Detection 1 UV at 230 nm, 0.16 AUFS
Injection 15 ulL (0.1 ~ 0.25 mg/mL) Injection 17 uL (0.1 mg/mL)
TERILEY IR SIF—IVEERF
Estrogens and progestins Estrogens
1 e OF 5 e 9 1 He M
w@igjj o : f no”@igjj
Estriol Estrone o s B-Estradiol
2 he O 6 wo =0 2
HO o
1
B-Estradiol Progesterone 1 ©°°°
3 o Estradiol benzoate
3 on 7 e =0 2
He | ue=cH 10COCH,
2 o o Y
4 . CH,
Norethisterone Medroxyprogesterone CoHsCOO.
4 acetate Estradiol dipropionate
5 we Me=cn 8 we Mooy
6
7
8 HO CH.O
Ethinylestradiol Mestranol
i
! ! | L,
a g 2 ' !
a a
(S930312C) (5940428E)
Column : YMC-Pack Cs (5 um, 12 nm) Column : J'sphere ODS-L80 (4 um, 8 nm)
250 X 4.6 mm I.D. 75 X 4.6 mm I.D.
Eluent : acetonitrile/THF/water (46/4/50) Eluent : acetonitrile/water (65/35)
Flow rate : 0.7 mL/min Flow rate :1.0 mL/min
Temperature : 30 C Temperature : 37 C
Detection : UV at 230 nm, 0.16 AUFS Detection : UV at 230 nm, 0.13 AUFS
Injection 17 uL (0.1 mg/mL) Injection 16 uL (0.08 ~ 0.5 mg/mL)
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Estrogens

1. e O
HO” : 5
-Estradiol
2. o OH

@COO

Estradiol benzoate

3 3. Hg 00CCaHs

C2HsCOO-

Estradiol dipropionate

L

JIWFARNVIVETZFZIWIRA NS IF =)V
Norgestrel and ethinylestradiol

1.

e Po=on
HO

Ethinylestradiol
2. OH

HsC2 ) wo=on
1
2

Norgestrel

Diphenyl (I.S.)

(S940428F)

Column : J'sphere ODS-M80 (4 um, 8 nm)

75 X 4.6 mm |.D.
Eluent : acetonitrile/water (65/35)
Flow rate : 1.0 mL/min
Temperature :37 C
Detection : UV at 230 nm, 0.13 AUFS
Injection 16 uL (0.08 ~ 0.5 mg/mL)

JU L
(5940427B)
Column : J'sphere ODS-L80 (4 um, 8 nm)
75 X 4.6 mm L.D.

Eluent : acetonitrile/water (50/50)
Flow rate 1 1.0 mL/min
Temperature :37 C
Detection : UV at 230 nm, 0.13 AUFS
Injection 16 uL (0.05 ~ 0.1 mg/mL)

JIWTFARNVIWEIFZIVIRA NS IA=)V
Norgestrel and ethinylestradiol

1.

o
HC JaC=CH
HO’C(E

Ethinylestradiol

2. oH

HsC2 ) uo=cn
1
3

Norgestrel

Diphenyl (1.S.)

3.

N

@
=

26

b2 (BRRB) R DIEHEED T 1 VIV I A5 )VEEER
Phenacyl esters of bile acids from pig gall
2

|

1. Cholic acid (CA)
2. Hyodeoxycholic acid (HDCA)
3. Chenodeoxycholic acid (CDAC)

JUNAl

! [ i 1
0 10 20 30

1
40 min.

(G900417B)

(S940426A)

Column : J'sphere ODS-M80 (4 um, 8 nm)
75 X 4.6 mm |.D.

Eluent : acetonitrile/water (50/50)
Flow rate : 1.0 mL/min
Temperature :37 C
Detection : UV at 230 nm, 0.13 AUFS
Injection 16 ulL (0.05 ~ 0.1 mg/mL)

Column : YMC-Pack ODS-AL (5 um, 12 nm)

250 X 4.6 mm I.D.

Eluent : acetonitrile/water (60/40)

Flow rate 1 1.0 mL/min

Temperature :40 C

Detection 1 UV at 240 nm, 0.04 AUFS

Sample : extract of pig gall were derivatized with phenacyl bromide
Injection :5 uL
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o~ Steroids
IOFAVIY AFO-Ib
Ecdysones Sterols
1. B-Ecdysone
2. a-Ecdysone | 4 O;Sj‘g/q/
o HO
Brassicasterol Stigmasterol
2. @ 5.
Cholesterol Campesterol
1
3. . 6.
HO! HO:
Fucosterol B-Sitosterol 1 23 N
—_n ]
I 1
w 2
Courtesy of Dr.Furusawa, Kyoto Institute of Technology, Japan (G910523H) (0940701C)
Column : YMC-Pack ODS-AM (5 um, 12 nm) Column : YMC-Pack ODS-AL (5 um, 12 nm) + ODS-AL + ODS-AL +
150 X 4.6 mm I.D. J'sphere ODS-M80 (4 um, 8 nm)
Eluent : acetonitrile/methanol/water (5/50/45) (250 X 4.6 mm I.D.) x 4
Flow rate : 0.5 mL/min Eluent : methanol/water (100/2)
Temperature : ambient Flow rate : 0.8 mL/min
Detection : UV at 254 nm, 0.04 AUFS Temperature :37 C
Injection :5 uL (0.04 mg/mL) Detection : UV at 210 nm, 0.16 AUFS
Injection 110 pL (0.4 ~ 1 mg/mL)
70— AF0O-Ib
Sterols Sterols

-
=
o

Brassicasterol

%

HO
Cholesterol

Y

HO
6 Fucosterol

-
o
N

HO
Stigmasterol

:

\

Brassicasterol

%

H
5 Cholesterol

6 3
3
124
H

Fucosterol

S

Stigmasterol

L
f
%

[ ! [ Campesterol | l | ! Campesterol
@ '_:\ D‘ 6 o =] @ =] 6
“0@\5 “0(:@\5
B-Sitosterol B-Sitosterol
(0940706H) (0940706C)
Column : J'sphere ODS-M80 (4 um, 8 nm) Column : YMC-Pack ODS-AL (5 um, 12 nm)
250 X 4.6 mm I.D. 250 X 4.6 mm I.D.
Eluent : methanol/water (100/2) Eluent : methanol/water (100/2)
Flow rate : 0.8 mL/min Flow rate : 0.8 mL/min
Temperature : 37 C Temperature : 37 C
Detection : UV at 210 nm, 0.64 AUFS Detection : UV at 210 nm, 0.32 AUFS
Injection :10 uL (0.4 ~ 1 mg/mL) Injection 110 pL (0.4 ~ 1 mg/mL)
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Steroids

SBOECHE(R

Cardiac glycosides

SDECHEIR

Cardiac glycosides

Digoxigenin

Digitoxigenin

L;\J [

(digitoxose), — digitoxose —Gle
|

Cardiac glycosides

(digitoxose)p — digitoxose —Glc

CHaCO

Lanatoside C

HsC

0o

|

3 Rha

HsC

0

0]
(o}
S
H3C

OH

Proscillaridin A

[o]
0
Y
H3C
OH
OH

Cardiac glycosides

Ouabagenin

.

? HOH
3 (digitoxose) (digitoxose)s (digitoxose) (digitoxose)
Digoxigenin-bis-digitoxoside Digitoxin 3 Digoxigenin-bis-digitoxoside Digitoxin
3 0
2
dn 2
4 4
0% 5
[HH
5 (digitoxose)3 (digitoxose)3
Digoxin Digoxin
| 1 U | | | | | |
0 10 20 30 40 min 10 20 30 min
(S961125B) (S961126F)
Column : YMC-Pack Pro C18 (5 um, 12 nm) Column : J'sphere ODS-L80 (4 um, 8 nm)
150 X 4.6 mm I.D. 150 X 4.6 mm I.D.
Eluent : acetonitrile/water (35/65) Eluent : acetonitrile/water (35/65)
Flow rate : 1.0 mL/min Flow rate 1 1.0 mL/min
Temperature :37 'C Temperature :37 C
Detection : UV at 220 nm, 0.13 AUFS Detection : UV at 220 nm, 0.13 AUFS
Injection 14 ul (0.05 ~ 0.2 mg/mL) Injection 14 uL (0.05 ~ 0.2 mg/mL)
BRIDECHER EDECHER

G-Strophanthin (Ouabain)

. ! ‘ CH3CO | | |
0 10 20 min Lanatoside B 0 5 10 min
(S961129G) (S9611291)
Column : YMC-Pack Pro C18 (5 um, 12 nm) Column : YMC-Pack Pro C18 (5 um, 12 nm)
75 X 4.6 mm I.D. 75 X 4.6 mm I.D.
Eluent : acetonitrile/water (30/70) Eluent : acetonitrile/water (10/90)
Flow rate : 1.0 mL/min Flow rate 1 1.0 mL/min
Temperature :37 C Temperature : 37 C
Detection : UV at 220 nm, 0.13 AUFS Detection : UV at 220 nm, 0.26 AUFS
Injection 18 uL (0.1 ~ 0.2 mg/mL) Injection 15 ul (0.2, 0.4 mg/mL)
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vV YVES
Steroids from toad venom

3
2
1
4
Resibufogenin
4.
| oy
CH
J H3CO 7 ¢
CHoCOOH
| | | Incomehacin (1.5.)
0 10 20 min
(S010806A)
Column : YMC-Pack ODS-AL (5 um, 12 nm)
150 X 4.6 mm I.D.
Eluent : acetonitrile/0.1% phosphoric acid (45/55)
Flow rate 1 1.0 mL/min

Temperature : 40 C

Detection : UV at 300 nm, 0.08 AUFS
Injection :10 uL (0.04 ~ 0.08 mg/mL)
(BAERAEABERBHEM)
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E:Riibe a0 %)

Ingredients in a cough/cold medication

1 4
o~ T
e e
L-Ascorbic acid Caffeine

2 5
@
o ) i
Maleic acid Chlorpheniramine
it -
3 6 o
! o I
A 75y
19 7 Ho=d
] Acetaminophen Dextromethorphan
1= hydrobromide
100 3 7

@EL“"
o on,

Ethenzamide

HAREIREE

A commercial cough/cold medication

L~

~=

v ow

L-Ascorbic acid

.

R o

Maleic acid

MG A

\
e
/
He “Hal
ud

dl-Methylephedrine
hydrochloride

Acetaminophen

5 e, 2 »{(:u
oﬁm
I

Caffeine

Chlorpheniramine

i
B

Dextromethorphan
hydrobromide

4 N 8 2
BScalNeod

Ethenzamide

Ingredients in a cough/cold medication

1

Thiamine
hydrochloride

L-Ascorbic acid

.
-

100 7] Maleic acid

0 N 10 14 70 20 min

4

Saccharin sodium

Caffeine

6
I

Chlorpheniramine

Ibuprofen

A commercial cough/cold medication

~

40 7

(FO40616B)
(FO40616A)
Column : Hydrosphere C18 (5 um, 12 nm)
Column : Hydrosphere C18 (5 um, 12 nm) 150 X 4.6 mm I.D.
150 X 4.6 mm |.D. Eluent : A) 20 mM KH2PO4-HsPO: (pH 2.5)
Eluent : A) 20 MM KH2PO4-HsPOus (pH 2.5) B) methanol
B) methanol 0-20%B (0-10 min), 20-90%B (10-20 min), 90%B (20-25 min)
0-20%B (0-10 min), 20-90%B (10-20 min), 90%B (20-25 min) Flow rate 1 1.0 mL/min
Flow rate : 1.0 mL/min Temperature :37 C
Temperature :37 'C Detection 1 UV at 210 nm (0-13 min), UV at 235 nm (13-25 min)
Detection : UV at 210 nm (0-13 min), UV at 235 nm (13-25 min) Injection 115 L (1.5 mg/mL)
Injection :10 pL (12.5 ~ 50.0 ug/mL) Sample : 70% methanol extract of a commercially available cough/cold medication
EIBEER T TAREIBEE

1 5 B i

Thiamine
hydrochloride

2 o
-
~3

L-Ascorbic acid

e

Ho ok

Maleic acid

He  eH
\
2
/
e -Hel
o

dI-Methylephedrine

hydrochloride

|
25 min

Dihydrocodeine
phosphate

6 Dﬁf’o
Saccharin sodium
7 H,
" J:[f
pot;

Caffeine

8
bl
,
!
.

Chlorpheniramine

cH
e
e

vlbuprofen

W

(F040524B)

(FO40524A)

Column : Hydrosphere C18 (5 um, 12 nm)

150 X 4.6 mm L.D.
Eluent : A) 20 MM KHzPOs-HsPO: (pH 2.5)

B) methanol

0-20%B (0-10 min), 20-90%B (10-20 min), 90%B (20-25 min)
Flow rate :1.0 mL/min
Temperature : 37 C
Detection : UV at 210 nm (0-12 min), UV at 235 nm (12-25 min)
Injection :10 uL (12.5 ~ 50.0 ug/mL)

Column

Eluent

Flow rate
Temperature
Detection
Injection
Sample

150 X 4.6 mm I.D.

B) methanol

: Hydrosphere C18 (5 um, 12 nm)

1 A) 20 mM KH2POs-HsPOs (pH 2.5)

0-20%B (0-10 min), 20-90%B (10-20 min), 90%B (20-25 min)

1 1.0 mL/min
:37°C

: UV at 210 nm (0-12 min), UV at 235 nm (12-25 min)
115 uL (1.5 mg/mL)
: 70% methanol extract of a commercially available cough/cold medication
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HAREFREE

A commercial cough/cold medication

1 5 i, i
A OAJTD

o

Fumaric acid Caffeine
2 6 E
T ool
2 RIS Potassium o
AL 5 guaiacol sulfonate Benfotiamine
] 3 7 Lo
50 7] El ﬂivyf@/ = QQ%WHR‘
Acetaminophen Dihydrocodeine
25 7] phosphate

4

8
00 4 <” i
6 - 3
75 o o
ex,

e dI-Methylephedrine

| hydrochloride
201 D\//

| | | | |
L 10 N 70 20 rin

Noscapine
(Narcotine)

TARE RS

A commercial cough/cold medication

5 1. Caffeine

2. Chlorpheniramine maleate
3. Narcotine

1 4. Ethenzamide

5. Bucetine

e

Ingredients in a cough/cold medication

1. Acetaminophen
2. Caffeine
3. Chlorpheniramine maleate
4. Narcotine
1 5. Ethenzamide
6. Bucetine

10
28

(FO40706B) ' !
Column : YMC-Pack Pro C18 (5 um, 12 nm) - “ (G910523U)
150 X 4.6 mm I.D.
Eluent 1 A) 20 MM KH2PO4-K2HPO: (pH 6.9) Column : YMC-Pack ODS-AM (5 um, 12 nm)
B) methanol 250 X 4.6 mm I.D.
5-95%B (0-20 min), 95%B (20-25 min) Eluent : acetonitrile/methanol/0.1% phosphoric acid (18/15/77)
Flow rate : 1.0 mL/min Flow rate 1 1.0 mL/min
Temperature :37 C Temperature :30 C
Detection 1 UV at 215 nm (0-13 min), UV at 235 nm (13-25 min) Detection 1 UV at 254 nm, 0.08 AUFS
Injection 12 uL (15 mg/mL) Injection 13 uL (10 mg/mL)
Sample : 70% methanol extract of a commercially available cough/cold medication Sample : an extract from a commercially available cough/cold preparation
EIBER S EIBER S

Ingredients in a cough/cold medication

1. Acetaminophen
2. Caffeine
3. Chlorpheniramine maleate
4. Narcotine
1 5. Ethenzamide
> 6. Bucetine

U_UUL_

i8
28

(G910523E)

Column : YMC-Pack ODS-AM (5 um, 12 nm)

250 X 4.6 mm I.D.
Eluent : acetonitrile/methanol/0.1% phosphoric acid (18/15/77)
Flow rate :1.0 mL/min
Temperature : 30 C
Detection : UV at 254 nm, 0.08 AUFS
Injection :10 uL (0.02 ~ 0.22 mg/mL)

(G910523F)
Column : YMC-Pack ODS-AM (5 um, 12 nm)
150 X 6.0 mm I.D.
Eluent : acetonitrile/methanol/0.1% phosphoric acid (18/15/77)
Flow rate 1 1.0 mL/min
Temperature : 30 C
Detection : UV at 254 nm, 0.08 AUFS
Injection 117 uL (0.02 ~ 0.22 mg/mL)
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mAREEE AR AVRXIVY
Pain-killing drug Indometacin
1
1. Acetaminophen 1. p-Chlorobenzoic acid
2. Caffeine 2. p-Hydroxybenzoic acid n-butyl ester
3. Ethenzamide 3. Indometacin
4. Bromovalerylurea
2
1
3
2
3
! '
° <
4
1 ] 1
[-~] [=~ =]
— o o™
(G900727F)
(G900727D)
Column : YMC-Pack ODS-A (5 um, 12 nm)
Column : YMC-Pack ODS-A (5 um, 12 nm) 150 X 4.6 mm I.D.
150 X 4.6 mm I.D. Eluent : methanol/0.1% phosphoric acid (70/30)
Eluent : acetonitrile/0.1% phosphoric acid (3/17) Flow rate : 1.3 mL/min
Flow rate : 1.0 mL/min Temperature :30 C
Temperature :30 C Detection 1 UV at 254 nm, 0.64 AUFS
Detection : UV at 254 nm, 0.16 AUFS Injection 120 uL
Injection 15 uL (BAZEFHHE 12 WERHEM)
REEREERR ) AREAIEREER S
Analgesics Analgesics
1 CH;COHN—@— OH 1 CH;COHN@— OH
Acetaminophen Acetaminophen
2 o ‘I?H, 2 o (I:H,
HaCyy N H,c\N)EEN
2 o I N/> 2 P ! N/>
é”a én,
Caffeine Caffeine
3 CONH, 3 CONH,
! 3 0C2Hs 1 0CoHs
Ethenzamide 3 Ethenzamide
4 CHy =CHCH, 4 CHp=CHCH,
:i)cncncouncouuz :is):HcHCONHCNHz
4 Apronalide . Apronalide
l A
1 1 1 1 1 1
© ® @ @ o @
— o “ — o el
(5930422D) (S930422G)
Column : YMC-Pack ODS-A (5 um, 12 nm) Column : YMC-Pack Cs (5 um, 12 nm)
150 X 4.6 mm I.D. 150 X 4.6 mm I.D.
Eluent : methanol/water (40/60) Eluent : methanol/water (40/60)
Flow rate : 0.7 mL/min Flow rate : 0.7 mL/min
Temperature : 30 C Temperature : 30 C
Detection : UV at 220 nm, 0.51 AUFS Detection : UV at 220 nm, 0.51 AUFS
Injection 15 ul (0.2 ~ 2.0 mg/mL) Injection 15 ulL (0.2 ~ 2.0 mg/mL)
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fREERER
Pain-killing drugs

o 1
0 (;Ha
3 Hac\N)iN>
Z O/’J\N N/
YMC Pack Pro C4 ! CHg
Caffeine
2

@[CONHQ
_ 0C2Hs

bl
Codeine

B) 3 L (2 times dilution of a commercially available nasal spray with water)

2 Ethenzamide Codeine
X 3
1 HaC,
o CHEHCONHCONH;
YMC-Pack Pro C8 4 Br
Bromovalerylurea
4 3
CHs3
CH
5 CHZ)CHCHz@éHCOOH ‘
J Ibuprofen
! L
YMC-Pack Pro C1a , h/f\/\
T T T T T
0 2 4 6 8 minutes
| | | |
0 10 20 30 nin
(A001019B) (J010528A)
Column : YMC-Pack Pro C4, Pro C8 and Pro C18 (5 um, 12 nm) Column : YMC-Pack Pro C18 (5 um, 12 nm)
150 X 4.6 mm I.D. 150 X 4.6 mm I.D.
Eluent : methanol/20 mM HsPO. (60/40) Eluent : acetonitrile/0.05% TFA (10/90)
Flow rate 1 1.0 mL/min Flow rate 1 1.5 mL/min
Temperature :37 C Detection :UVat210 nm
Detection 1 UV at 254 nm, 0.32 AUFS Injection 15 uL (0.1 mg/mL)
Injection :10 uL (0.01 ~ 2.0 mg/mL)
MiRRSRE MiRmEE
A commercial nasal spray A commercial nasal spray
1 CHCOOH
EHCOOH
A) Standard ! ﬁ:ﬁgg: A) Standard 2 Maleic acid
mAU . . mAU CH;?
- 5 4 Maleic acid o s 4 . Q::CCHQN(CHQCHJYZ
& 2 Q@ 8 s Lidocaine
60 ) N7 60 2 3
% Tetrahydrozoline 40 H
Hy
1 Q o A Naphazoline
Foao1160 1 20 min @ Foiorzen 4
/CHy
B) Nasal spray . Chlorpheniramine 8) Nasal spray . CHOCHNCGY
mAU ]
v ! 4 1 Chlorpheniramine
100 100
a0 cmfctjcHri@mcmcm)zj:«?cm@ or 80 5 HO@CDOCH;
60 Benzethonium chloride 60 2 Methyl p-hydroxybenzoate
40 2 40
20 4 20 6 CHz CHs CHa
0 l l : i l . 6 CH;*CC:H:CHZ*(EI:H;@(OCHZCHZ)rCh:A;CHz@ cr
0 10 20 min 0 10 20 min Benzethonium chloride
(FO40119A) (FO40119B)
Column : YMC-Pack Pro C18 (5 um, 12 nm) Column : YMC-Pack Pro C18 (5 um, 12 nm)
150 X 4.6 mm I.D. 150 X 4.6 mm I.D.
Eluent : A) 20 MM KHzPO:-HsPO: (pH 2.5) Eluent 1 A) 20 mM KHzPO:-HsPO4 (pH 2.5)
B) methanol B) methanol
20-90%B (0-15 min), 90%B (15-20 min) 20-90%B (0-15 min), 90%B (15-20 min)
Flow rate :1.0 mL/min Flow rate : 1.0 mL/min
Temperature : 37 C Temperature : 37 C
Detection : UV at 260 nm Detection : UV at 260 nm
Injection :A)5 uL (0.1 ~ 0.7 mg/mL) Injection :A)5 uL (0.1 ~ 0.7 mg/mL)

B) 3 uL (2 times dilution of a commercially available nasal spray with water)
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SXRARSH BIERVERZIL
Collunarium Benzethonium chloride
1 1. Benzethonium chloride

CH?”*

Naphazoline hydrochloride
2 2
CHs
. . :I:r(zcuzu\m vocooK
Cyol o
Chlorpheniramine maleate
3

o g o
@-mﬂ“: (CH2)20 IWz)zo@ccchc&.
CHy LR

ci-
Benzethonium chloride

3 N .
Courtesy of NIHON ARUTU PHARMACEUTICAL CO.,LTD. (Y920610A)
Courtesy of NIHON ARUTU PHARMACEUTICAL CO.,LTD. (T920527A)
Column : YMC-Pack Ph (5 um, 12 nm)
150 X 4.6 mm I.D. Column : YMC-Pack ODS-AM (5 um, 12 nm)
Eluent : acetonitrile/water/NHsSCN (48/52/0.5, v/v/w) 150 X 6.0 mm I.D.
Flow rate : 1.0 mL/min Eluent : acetonitrile/water/NHsSCN (70/30/0.5, v/v/w)
Temperature :30 C Flow rate : 1.0 mL/min
Detection : UV at 270 nm, 2.56 AUFS Temperature :30 C
Injection :10 uL (0.2 ~ 5 mg/mL) Detection 1 UV at 270 nm, 0.16 AUFS
Sample : collunarium Injection 110 uL (1.0 mg/mL)
BIERVYILOZO L BIERVYILOZD L
Benzalkonium chloride Benzalkonium chloride

mAU ] C‘T }
oHy ] R—r‘w—CHz@ al
1 @cw;n ) ] Cris
CHz cl 80 I Benzalkonium chloride
1. Benzalkonium chloride R=-C12Hzs g
2. Benzalkonium chloride R=-C1sHzs 1 1. R=-C12Hzs
] 2. R=-CisHag
604 2 3. R=-CieHas
3
404
) .
204
Lo \_J L_J

&)

] [ [ [
0 10 mn
! ' !

@

L)
20

(F031210G)
Courtesy of NIHON ARUTU PHARMACEUTICAL CO.,LTD. (T920529D) Column : YMC-Pack Pro C18 (5 um, 12 nm)
150 X 4.6 mm I.D.

Column : YMC-Pack ODS-AM (5 um, 12 nm) Eluent : A) 100 mM NaClO+/methanol (20/80)

150 X 6.0 mm L.D. B) methanol
Eluent : acetonitrile/water/NHsSCN (70/30/0.5, v/v/w) 0-50%B (0-10 min)
Flow rate : 1.0 mL/min Flow rate :1.0 mL/min
Temperature : 30 C Temperature : 37 C
Detection : UV at 260 nm, 0.02 AUFS Detection : UV at 260 nm
Injection :10 uL (1.0 mg/mL benzalkonium chloride) Injection :10 uL (1.0 mg/mL)
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Phenylephrine HCI
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Disinfectants Chlorhexidine
1. CHo  CHe CHs 1. NH NH NH
CHrg:fCHzfg@ocmcmowzcm—r}ltcm@ cr cl NHCNHCNH(CHg)gNHCNHCNH@CI
CHs CHa CHa < oHC!
Benzethonium chloride Chlorhexidine - 2HCI
] 1
2.
1 cho 2. COOCH;3
?1 : RNt O (RC M)
1 CHs 5
Benzalkonium chloride Methyl benzoate
104
20
l A
A M
I I I \7 | | | |
0 E 10 15 0 10 20 30 min
(F031208D) (N040206D)
Column : YMC-Pack Pro C18 (5 um, 12 nm) Column : YMC-Pack Pro C18 RS (5 um, 8 nm)
150 X 4.6 mm I.D. 150 X 4.6 mm I.D.
Eluent : 100 mM NaClOs/methanol (20/80) Eluent : acetonitrile/water/TFA (30/70/0.1)
Flow rate 1 1.0 mL/min Flow rate 1 1.0 mL/min
Temperature :37 'C Temperature :30 C
Detection : UV at 260 nm Detection : UV at 220 nm, 0.32 AUFS
Injection 110 puL (0.5 ~ 1.0 mg/mL) Injection 110 pL (0.16 mg/mL, 0.1 uL/mL)
SREMSD RERFIR S
Ingredients in a drug for rhinitis Ingredients in an eye drop
1.
QE”CH o "o 2 )
HCHaNHCH3 -HCI HO 2~ CHa0H 7
5 H HSCKN]/‘ HCl H0H20H2N<g:§

Pyridoxine HCI

cl
2. %HCOOH 2 CHCOOH Chlorpheniramine
CHOOOH s " CHeooH
Maleic acid 4 Maleic acid
3. OH CHy 3
1 @(‘JH*(‘)HNHQ “Hel HQC*ﬁESCHg - N
Phenylpropanolamine HCI 0 CHaS04
1 CN(CHy)2 COoOH
4 4.HC 0 (‘)Hg Neostigmine methylsulfate *@ H O
. N HOOH /AN HO/Goon
OE\)NE'? “ H OH  OHH
éHg H Glycyrrhizin
3 Ny, CHz
Caffeine ch Hel
5. Naphazoline HCI
3 &)
HCHZCHQN(g:g
2 cl 2
Chlorpheniramine
) L |
| | | |
6 é 1‘0 1‘5 min 0 5 10 15 min
(J010418B) (JO10406A)
Column : Hydrosphere C18 (3 um, 12 nm) Column : Hydrosphere C18 (3 um, 12 nm)
50 X 4.6 mm I.D. 50 X 4.6 mm I.D.
Eluent : A) 20 MM KH2PO:-HsPO: (pH 2.5) Eluent : A) 20 mM KHzPO:-HsPO4 (pH 2.5)
B) acetonitrile B) acetonitrile
0-40%B (0-10 min) 0-60%B (0-10 min), 60%B (10-15 min)
Flow rate : 1.0 mL/min Flow rate :1.0 mL/min
Temperature :37 C Temperature : 37 C
Detection : UV at 254 nm, 0.064 AUFS Detection : UV at 265 nm, 0.128 AUFS
Injection 13 ulL (0.02 ~ 0.5 mg/mL) Injection 15 uL (0.03 ~ 0.3 mg/mL)
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MERYZVE
Histamine antagonists

COO(CHp)3CH3

OH
Butyl p-hydroxybenzoate (I.S.)
2. 7\
— CHCOOH

CHg
CHCHZCHoN i
2*72"CHg " CHCOOH

2 Cl
Chlorpheniramine maleate

CHOCHaCHoN (g:i - Hel

Diphenhydramine hydrochloride

MERYZUE
Histamine antagonists

7
(‘%HCOOH

— CH:
CHCHgCHgN(CHz - Eooon

cl
Chlorpheniramine maleate

CH
CHOCHQCHZN(CHg - Hol

Diphenhydramine hydrochloride

HO@COO{CHQ)QCH(;

Butyl p-hydroxybenzoate (I.S.)

0 5 10 0 5
(JO10619A) (A980723A)
Column : YMC-Pack Pro C18 (5 um, 12 nm) Column : YMC-Pack Pro C18 (3 um, 12 nm)
150 X 4.6 mm I.D. 75 X 2.0 mm I.D.
Eluent : 20 MM KH2PO4-K2HPO4 (pH 6.9)/methanol (35/65) Eluent : acetonitrile/50mM CHsCOONH.4 (40/60)
Flow rate : 1.0 mL/min Flow rate 1 0.2 mL/min
Temperature :37 'C Temperature :37°C
Detection : UV at 260 nm, 0.13 AUFS Detection 1 UV at 260 nm, 0.16 AUFS
Injection 15 ulL (0.05 ~ 2.0 mg/mL) Injection 12 uL (0.05 ~ 2.0 mg/mL)
07z =52 UR VA VEE (BARERH150UES RN EEMIER SO RIEEHRNES
Chlorpheniramine maleate (Japanese Pharmacopoeia vol.15) Acidic non-steroidal anti-inflammatory drugs
1
9
1. Zconn! N
mAU 7CHCHZCH2N <g:§ ) @:ggg: Piroxicam
2
Cl CH3S0
L
12 Chlorpheniramine maleate 1 I
o
r O CHz COOH
Sulindac
3
8 N e
CH;—@—CO-EI N J—I CHz COONa -ZKZO
2 Tolmetin sodium dihydrate
4 4
1 CHy
3 (‘:H COOH
O3
0 Lr s Ketoprofen
‘ “ ° oy
0 4 8 12 min | . : choou
” 2 o Naproxen
(P061023A)
Column : YMC-Pack ODS-A (10 um, 12 nm) (0950124A)
300 X 4.0 mm I.D.
Eluent : phosphate buffer (pH 2.8) * /acetonitrile (80/20) Column : J'sphere ODS-H80 (4 um, 8 nm)
% Dissolve 8.57 g of NHsH2PO4 and 1 mL of HsPO4 75 X 4.6 mm L.D.
into 1000 mL water Eluent : 2-propanol/water/acetic acid (25/75/1)
Flow rate : 1.3 mL/min Flow rate : 1.0 mL/min
Temperature : 25 C Temperature : 37 C
Detection : UV at 225 nm Detection : UV at 260 nm, 0.04 AUFS
Injection 120 uL (0.003 mg/mL) Injection 15 uL (20 pug/mL)
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EMIER T O4 RIEHNIESE
Acidic non-steroidal anti-inflammatory drugs

1

c00~
{
CHCHy

2+
O |
2

Fenoprofen calcium dihydrate

CHy

3

Flurbiprofen
oo EHZ H
gy 7OHCH2 HCOO

Ibuprofen

L

EEMIER T O RERESR

Acidic non-steroidal anti-inflammatory drugs

o
CHCOOH

O

Ketoprofen

3

F
Flurbiprofen

Ibuprofen

I |

4 OO

Fenoprofen calcium dihydrate

4
CHs, ]
CHS,CHCHg@ CHCOOH

[elelo)
CHCH3

2

o

CHCOOH

CHz

Ca?* 2H0

e 3.
P
1,600 GHy
"""""""" T Ibuprofen (MW 206.3)
(J040722B)
Column : YMC-Pack Pro C18 (3 um, 12 nm)
50 X 2.0 mm I.D.
Eluent : methanol/water/acetic acid (75/25/0.05)
Flow rate :0.2 mL/min
Temperature :37 C
Detection : A) UV at 230 nm
B) ESI negative-mode
Injection :1 uL (50 ug/mL)

&
s

T

CHCHCHy

MLUUL

' '

10 20

CHoCHaCHp—N

Imipramine hydrochloride

s @ Q 5 10 15
(0950125C) (A970321A)
Column : J'sphere ODS-H80 (4 um, 8 nm) Column : YMC-Pack ODS-A (5 um, 12 nm)
75 X 4.6 mm L.D. 150 X 4.6 mm I.D.
Eluent : methanol/water/acetic acid (65/35/1) Eluent : methanol/water/acetic acid (65/35/1)
Flow rate : 1.0 mL/min Flow rate : 1.0 mL/min
Temperature : 37 C Temperature :37 C
Detection : UV at 260 nm, 0.04 AUFS Detection : UV at 260 nm, 0.032 AUFS
Injection 17 uL (160, 16, 820 ug/mL) Injection 17 uL (6 ~ 820 ug/mL)
ERMEIER T O REMREERHNES - LC/MS SRR DF
Acidic non-steroidal anti-inflammatory drugs - LC/MS Tricyclic antidepressants
AUV 1
o 0]
-HCl
GHe Ohs
HQCHQ_N\CHB
Doxepin hydrochloride
1 2
B) NS
\
CHpCHaCHoNHCHS

Desipramine hydrochloride

+HCI

/CHg
“CHs

-HCl

,CHs

—N‘CH3

Amitriptyline hydrochloride

(D960724A)

Column : YMC-Pack Pro C18 (5 um, 12 nm)
150 X 4.6 mm I.D.

Eluent : acetonitrile/50 mM NH4H2POs (30/70)

Flow rate : 1.0 mL/min

Temperature :37 C

Detection : UV at 215 nm, 0.13 AUFS

Injection 12 uLk (0.125 mg/mL)
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=RRMS DE
Tricyclic antidepressants

N
CHuCHZCHoNHCH3

Desipramine hydrochloride

5 e
1

4 Acenaphthene (I.S.)

,CHg
CH2CHaCHNS ¢y,

Imipramine hydrochloride

CH
CHCHZCHZN(CHg

J Amitriptyline hydrochloride

- HCI

SRR DE
Tricyclic antidepressants

N
CHaCHaCHoNHCH3

Desipramine hydrochloride

2 e

Acenaphthene (I.S.)

- HCI

2

N
CrpCHaCHN
PALRZA 4RV} \CH3
Imipramine hydrochloride

CHCHCHoN{

- HCI

CHs3
CHs3
Amitriptyline hydrochloride

U

|
20 min

(A961015G) (A961016B)
Column : YMC-Pack Pro C18 (5 um, 12 nm) Column : YMC-Pack ODS-AM (5 um, 12 nm)
150 X 4.6 mm I.D. 150 X 4.6 mm I.D.
Eluent : 20 mM KH2PO4-K2HPO4 (pH 6.9)/methanol (25/75) Eluent : 20 mM KHz2PO4-K2HPOQO4 (pH 6.9)/methanol (25/75)
Flow rate : 1.0 mL/min Flow rate 1 1.0 mL/min
Temperature :37 'C Temperature :37 C
Detection : UV at 254 nm, 0.16 AUFS Detection 1 UV at 254 nm, 0.16 AUFS
Injection 15 uL (0.1 ~ 0.5 mg/mL) Injection 15 uL (0.1 ~ 0.5 mg/mL)
—m e = e - . 1.
SIRRRSDE HUEREE a3,
Tricyclic antidepressants Antipsychotic drugs éuzcnzcng-@-cnzcw
Perphenazine
2
S HCCOOH
1. @[vj@cl :\choou
3 CHaCHaCHp=N  N-CHg
- Hel ] . Prochlorperazin\e_r/naleate
|
CHaCH2CHaNHCHg s HGI
Desipramine hydrochloride @'fj@ CHs
CH;CHz(Z)*!zN\CH3
2 3 2 Promazine hydrochloride
4 s
o QL0
1 SHahy CHgN(g:S CHoCHyO=_ N-CHoCHyO
4 3 2 Fluphenazine hydrochloride
Imipramine hydrochloride 5 s
QLo
3 ! CFJ/_\N CH:
' Rk e 7 CHaCHaCHp~N  N—=CHy
0.0 Hlea 5 Trifluoperazine P:;:I/rochloride
CHCH2CHoN{ 6
"o Q)
Amitriptyline hydrochloride NN s
chg:;N\QHS
4. ' Ethopropazine hydrochloride
Oe 8 (Profenamine hydrochloride)
7 s
Acenaphthene (I.S.) @N@d HCICH
) /U3
N UL‘ MJ CHICH,CHN G
‘ ‘ ‘ u Chlorpromazine hydrochloride
i 1 U | 8 s
0 5 10 min 0 10 20 somn QLI
CHaCHy
/N
CHg
Thioridazine hydrochloride
(A980827E) (0950627B)
Column : YMC-Pack Pro C18 (3 um, 12 nm) Column : J'sphere ODS-H80 (4 um, 8 nm)
75 X 4.6 mm I.D. 75 X 4.6 mm L.D.
Eluent : methanol/20 mM CHsCOONH: (75/25) Eluent : acetonitrile/water/TFA (30/70/0.1)
Flow rate : 1.0 mL/min Flow rate :1.0 mL/min
Temperature :37°C Temperature : 37 C
Detection : UV at 254 nm, 0.32 AUFS Detection : UV at 254 nm, 0.064 AUFS
Injection :5 puL (0.1 ~ 0.5 mg/mL) Injection 15 uL (0.02 mg/mL)
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RCTADAE
Antiepileptics

Ethosuximide

£

HsCo.

w
e
%@;
>/

HsCo

ol

H3
CzHs

H

Primidone

ON
\I(a

N

CONHz
Carbamazepine

Phenobarbital sodium salt

Tl Be AR
Hypolipidemic drugs

1
CHy

o -@councuzcnz —@-o—é-—com
CHy

Bezafibrate
2
s CH,
(oo}
CHy s
Gemfibrozil
3
CHy
] —@o—c:fcooczus
CHy
Clofibrate
4 CHy
] —@—cc@vo—é —coocug®
i oty
CHy
Fenofibrate

Hypolipidemic drugs

a —@—com)k,cu, -@_o_é_coou
i
CHy

Hypolipidemic drugs

(S960723A) (S930706E)

Column : YMC-Pack Pro C18 (5 um, 12 nm) Column : J'sphere ODS-H80 (4 um, 8 nm)
150 X 4.6 mm I.D. 150 X 4.6 mm I.D.

Eluent : 50 mM NHsH2POs-(NH4)2HPO: (pH 6.7)/methanol (50/50) Eluent : acetonitrile/water/acetic acid (60/40/1)
Flow rate 1 0.7 mL/min Flow rate 1 1.0 mL/min
Temperature :37 'C Temperature :30 C
Detection : UV at 215 nm, 0.32 AUFS Detection : UV at 275 nm, 0.064 AUFS
Injection 18 uL (0.035 ~ 0.7 mg/mL) Injection 18 uL (0.05 ~ 0.25 mg/mL)
PiSAEMmAER EAEMEER!

1

CHy
o —@—com«cmcnz @o—%—coo«
CHy

Bezafibrate 4 Bezafibrate
2 2
CHs CHy CHs
QO—(CHZ):-&—COM 0—(CH;);—(I7—COW
1 ! (IDH
CHy 1 CHy :
4 Gemfibrozil N Gemfibrozil
2
2 3 3
CHy CHy
cl @D—i;—moc,us ol —@o—i:n—cooczn,
Clofibrate Clofibrate
4 <|:H, 4 ?Ha
_CHy
] @co o—z};ccocu(i ) ] —@co—@—o—c?;cooc»i\CH’
Fenofibrate Fenofibrate
N J;
| f —_—
3 < ©
(S930706C) (5930706B)
Column : J'sphere ODS-M80 (4 um, 8 nm) Column : J'sphere ODS-L80 (4 um, 8 nm)
150 X 4.6 mm I.D. 150 X 4.6 mm I.D.
Eluent : acetonitrile/water/acetic acid (60/40/1) Eluent : acetonitrile/water/acetic acid (60/40/1)
Flow rate : 1.0 mL/min Flow rate :1.0 mL/min
Temperature : 30 C Temperature : 30 C
Detection : UV at 275 nm, 0.064 AUFS Detection : UV at 275 nm, 0.064 AUFS
Injection 18 uL (0.05 ~ 0.25 mg/mL) Injection :8 uL (0.05 ~ 0.25 mg/mL)
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ONRYFV EEEH KUIEEMESEM (pH 6.8)
Lovastatin Acidic and basic drugs (pH 6.8)
1. HO. . GH
@O R aYa st
(0] ¥ F
HyC 0 H mAU ] Flurbiprofen
CH3: H CHs 2
) @cooo»«a
HaC™ 300 Methyl benzoate
Lovastatin 3. CHy 0
250 QNGHECHZN(CHZCHg)g
CHg
Lidocaine
2
200 B 4. OCH3
8 @S OCOCH3  -HCI
150 ril b
CHaCHaN(CHa)z
5 Diltiazem HCI
100 5.
HICO_ N CH OCH3
cho@(:)7{CH2)31I\JCiQCH2@OCH3
T T T T T 50 4 CH(CHa)2 HCI
0 2 4 6 8 minutes Verapamil HCI
A
I I I I I
0 5 10 15 20 min
(J010528B) (FO40714E)
Column : YMC-Pack Pro C18 (5 um, 12 nm) Column : YMC-Pack Pro C18 RS (5 um, 8 nm)
150 X 4.6 mm I.D. 150 X 4.6 mm I.D.
Eluent : acetonitrile/0.05% formic acid (30/70) Eluent : 20 mM CHsCOONH.+/methanol (35/65)
Flow rate 1 1.5 mL/min Flow rate 1 1.0 mL/min
Detection : UV at 240 nm Temperature :30 C
Injection :5 ulL (0.1 mg/mL) Detection 1 UV at 220 nm
Injection :10 L (0.04 ~ 100 pg/mL)
ESIED KUIGEHEZER (pH 8.8) ERMES KUEEMESER (pH 8.8)
Acidic and basic drugs (pH 8.8) Acidic and basic drugs (pH 8.8)
1. Q ?Ha mAU ] 1. Q ?Ha
CHCOOH 1 CHCOOH
mAU ] . F. ’F’
Flurbiprofen ] Flurbiprofen
i a0 12 34
4 2. 1
300 )-covcs 2 «;ycoow3
Methyl benzoate 4 Methyl benzoate
i 250
250: 3. CHs 9 | 3 CH3 O
- 3
4 Q:‘:CCH?N(CH?CHM ] QNHECHZN(CHQCH;;)Q
] 2 : i CHy
Lidocaine 200
2007 1 Lidocaine
4.
8 4 .- R 4. OCHs
E 150
150: @(z 0COCH3  HCI 1 5 s
échngchHg)g ] @(N { OCOCH3  -HCI
100: Diltiazem HCI 100: (l:HZCHzMCH;;)Q
1 5. Diltiazem HCI
5 MO oN o OCHy 5.
4 H3CO: C —(CH2)3NCH,CH; -OCH; 1
OO o s o SO P ot
] Verapamil HCI ° (I?H(CH;)QS o ol °
o L LJ L o 1. { U L\_J Verapamil HCI
I I I I I I I I
0 5 10 15 20 min 0 5 10 min
(FO40714C) (FO40714D)
Column : YMC-Pack Pro C18 RS (5 um, 8 nm) Column : YMC-Pack Pro C18 RS (3 um, 8 nm)
150 X 4.6 mm I.D. 50 X 4.6 mm L.D.
Eluent : 20 mM CHsCOONH:-NHs (pH 8.8)/methanol (35/65) Eluent : 20 mM CHsCOONH:-NHs (pH 8.8)/methanol (35/65)
Flow rate : 1.0 mL/min Flow rate : 1.0 mL/min
Temperature : 30 C Temperature : 30 C
Detection : UV at 220 nm Detection 1 UV at 220 nm
Injection :10 uL (0.04 ~ 100 pg/mL) Injection :10 L (0.04 ~ 100 pg/mL)
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HIVY D LIEHE
Calcium antagonists

1 oy

5 Q oy
iy Chg AbHCH
ﬁgm. oy
@( ococks
,

oty Prenylamine lactate

I aCHNGyy

~CHyCHOMCOOH

Diltiazem HCI 6

2 (CHy ) CHCHz OCHz CHCHz — N—CHa:

o o
O
uml,uc»qcu ocHy

BV D LEGE
Calcium antagonists

1 0CH; 5 @\
RO o
@: ooy
2 y

. Prenylamine lactate

cn,c«,u:CN

3 Diltiazem HCI
4 6

(C»(,),chN,mN,cncn,-n—cn,.@
osg ;

o on
1 o o@m,m; o0 @m Qe
Lty Bepridil HCI

- CHyCHOHGOOK

3 b Bepridil HCI o
1| 4 Verapamil HCI Verapamil HCI
7 3 7
@J ﬁé %} B o Mi;igi;w ol
Methoxyverapamll HCI o Methoxyverapa:r:il HCI o
Niguldipine HCI Niguldipine HCI
4 . 5 4
e hoen s . e oo ) " .
%VO ""::g::“ ] ) ] %%@ g
s o or 8 " ’ o
Nicardipine HCI Nicardipine HCI
6 7 Nifedipine Nifedipine
8
A Bl
(S930702C) (S930701D)
Column : J'sphere ODS-H80 (4 um, 8 nm) Column : J'sphere ODS-M80 (4 um, 8 nm)
150 X 4.6 mm I.D. 150 X 4.6 mm I.D.
Eluent : 20 mM KH2PO4-HsPO4 (pH 3.0)/acetonitrile/THF/TBA - Br Eluent : 20 mM KH2PO4-HsPO4 (pH 3.0)/acetonitrile/THF/TBA - Br
(75/15/10/0.5, v/v/v/w) (70/20/10/0.35, v/v/v/w)
Flow rate : 0.8 mL/min Flow rate : 0.8 mL/min
Temperature :30 C Temperature :30 C
Detection : UV at 270 nm, 0.064 AUFS Detection : UV at 270 nm, 0.064 AUFS
Injection :8 uL (0.05 ~ 1.4 mg/mL) Injection 18 uL (0.05 ~ 1.4 mg/mL)
NIVY D LIETE TR EES
Calcium antagonists Antiarrhythmic drugs

1 5
O
Hey Gl m.ém,@

£ B

+CHyCHOHCOOH

Prenylamine lactate

bl
Diltiazem HCI 6 @
2 2 — oot -ou-)
s o enidonen (S om O
J4 bt @ Bepridil HCI
Verapamil HCI
7
o @ mgw
Methoxyverapamil HCI o
Niguldipine HCI
4
s e 8 .
S () S NQ:CQ e oo
- L Qe
6 T g Nicardipine HCI
Nifedipine
! ) ) |
bt & a g
(S930702A)
Column : J'sphere ODS-L80 (4 um, 8 nm)
150 X 4.6 mm I.D.
Eluent : 20 mM KH2PO4-HsPO: (pH 3.0)/acetonitrile/THF/TBA - Br
(70/20/10/0.35, v/v/v/w)
Flow rate : 0.8 mL/min
Temperature : 30 C
Detection : UV at 270 nm, 0.064 AUFS
Injection 18 uL (0.05 ~ 1.4 mg/mL)

1. O
Oy
Phenytoin
2. OCH;GHCHNHCH(CHgl

OH
-HCI

Propranolol HCI

@CH:CHZ
H N

~C
W
Quinidine
4. CHz O

I
QNHCCHZN(CHQCHg)z
CHs

Lidocaine

5. 0OCH3

@ 0COCH;

CHQCHQN(CHg)g
Diltiazem HCI

w

6.
cho oo 0OCH;

I
HaCO ¢ (CHg)gNCHgCHg@OCHg

CH1CH3)2 Hel
Verapamil HCI
. HC N CHy
/CHz
U‘ chooc COOCHQCHQN\CH
-Hel

NO;

0 10 30 min Nicardipine HCI
(5990819B)
Column : YMC-Pack Pro C18 (5 um, 12 nm)
250 X 4.6 mm I.D.
Eluent : 20 mM KH2PO4-K2HPO: (pH 6.9)/methanol (30/70)
Flow rate 1 1.0 mL/min
Temperature : 37 C
Detection : UV at 220 nm, 0.26 AUFS
Injection 15 uL (0.05 ~ 0.1 mg/mL)
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TEEIR AR
Antiarrhythmic drugs
1.
OV g
Ot
Phenytoin
2. QCHGHCHANHCH(CHg)z
ook
-HCI

2 Propranolol HCI

FRPRAREASE

Local anesthetics

0
Jif
HoN COCH;CHy

Benzocaine
(Ethyl 4-aminobenzoate)

: 0
I
HZN@dOCHQCHQN(CHQCHg)g
-HCI

no

3. CH=CHe Procaine HCI
w
CHyO N 3. CHy=CH_H
m 1 2&
Quinidine 2 N
4 oo HO\C\:
QNHCCHZN(CHZCHM @f\j
CHy N7
Lidocaine
Cinchonine
s 5. OCH3 5
4 s Hel 4 ’ Q§H39
5 NHCCHaN(CHoCHg)2
©[V‘V ¢ OCOCH3 5 oy
CHoCHoN(CH3)2 Lidocaine
Diltiazem HCI 6 5 0o
a Il
% HCO.  on CcH OCH3 OCH,CH,N(CHs)2
s 100 S-cpacrcre ] ooty ol
CH(CHg)2 -HCI
Verapamil HCI NHCHoCHCHaCH3
7. Mo R Tetracaine HCI
7. Hy CHg
U HAC00C L COOCHZCH2N<§:§@ ) 6. 0
— E‘i Hol HoN COCH,CHACHAN(C4H
‘ ‘ ‘ K0 \ ‘ ‘ ‘ 2 @ i2CH2CHoN(C4Hg)2
0 10 20 min Nicardipine HCI 0 5 10 15 min Butacaine
(S990817C) (JO10302E)
Column : YMC-Pack Pro C4 (5 um, 12 nm) Column : Hydrosphere C18 (3 um, 12 nm)
150 X 4.6 mm I.D. 75 X 4.6 mm I.D.
Eluent : 20 mM KH2PO+-K2HPO4 (pH 6.9)/methanol (40/60) Eluent : 20 mM KH2PO4+-K2HPO. (pH 6.9)/methanol (40/60)
Flow rate : 1.0 mL/min Flow rate 1 1.0 mL/min
Temperature :37 'C Temperature :37 C
Detection : UV at 220 nm, 0.26 AUFS Detection 1 UV at 254 nm, 0.16 AUFS
Injection 15 ulL (0.05 ~ 0.1 mg/mL) Injection 110 uL (0.02 ~ 0.5 mg/mL)
FURREE FlRREE
Diuretics Diuretics
1 1
Q@  o¢_0 @ o._0
HoN-S. SNH HoN-S. S\NH
: S L)
cl N Ci N
Hydrochlorothiazide 2 Hydrochlorothiazide
3 2 2
0 1 0
| s’ Qs
Cl Cl
SO2NH SOoNHp
Chlorthalidone Chlorthalidone
3
COH COzH
0 @NHCHQ \0 ) 0 NHCHp~©O
i § / il §\ /]
HN-3 . HoN-$
_JU L o «d _ 0
. | | | | i
(5 5|) 1|0 115 i Furosemide 0 5 10 15 min Furosemide
(A970425C) (A970426D)
Column : YMC-Pack Pro C18 (5 um, 12 nm) Column : YMC-Pack ODS-AQ (5 um, 12 nm)
150 X 4.6 mm I.D. 150 X 4.6 mm I.D.
Eluent : 20 mM NH4H2PO4-HsPO4 (pH 3.2)/methanol (60/40) Eluent : 20 mM NH4H2PO4-HsPO4 (pH 3.2)/methanol (60/40)
Flow rate : 1.0 mL/min Flow rate : 1.0 mL/min
Temperature :37 C Temperature : 37 C
Detection : UV at 280 nm, 0.16 AUFS Detection : UV at 280 nm, 0.16 AUFS
Injection :15 uL (0.015 ~ 0.2 mg/mL) Injection 115 L (0.015 ~ 0.2 mg/mL)
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FUPREE HIDAEIS S UBLELEY
Diuretics Antineoplastic and related compounds
1 0
1. HN
Q@ 0.0 . o
HZN_&Sﬂ@ES\NH H
) Uracil
N
o H 2 0
Hydrochlorothiazide HN F
B |
3 3 07N
) 2. 0 . Ho
O NH 2 5-Fluorouracil
3 0
S, "
|
SOsNH2 OA\N
q Chlorthalidone HOHaC O,
3. COoH OH
9 NHCHQ\(\O /7 Deoxyurci)dine
NS ’ :
o G« Hj\ |
Furosemide 0N
HOHoC 0.
OH
\Lw U 5-Fluoro-2'-deoxyuridine

18

@
cu

(A980716A) (T920924E)
Column : YMC-Pack Pro C18 (3 um, 12 nm) Column : YMC-Pack ODS-A (5 um, 12 nm)
75 X 2.0 mm I.D. 150 X 4.6 mm I.D.
Eluent : methanol/1% acetic acid (40/60) Eluent : 10 mM NH4H2PO4
Flow rate : 0.2 mL/min Flow rate 1 1.0 mL/min
Temperature :37 'C Temperature :37 C
Detection : UV at 280 nm, 0.08 AUFS Detection 1 UV at 254 nm, 0.16 AUFS
Injection :3 uL (0.015 ~ 0.2 mg/mL) Injection 110 pL (0.025 ~ 0.2 mg/mL)
FIHARS LUBEELSEY B JUERERYE
Antineoplastic and related compounds Folic acid and its antagonists
1 0 i goon
HN)E NHz NN r’
| - AN CHz
OJ\N ?‘/QINJCHZ —NH-@CONH—&H
H. NHp Soon
Uracil Aminopterin
1 2 9 COOH
'l 2 b
0y 1 NHz\léN AN éH2
H qu"lcnz —N—@-CONH—(‘JH
5-Fluorouracil 2 NHa Sy Coo
3 [} Methotrexate
COOH
HN 3 1
] 2
2 oJ\N NHZ?N Nj ::'::2
3 HOHC ;O: NJ ZACHa —NH CONH—GH
4 OH " _@_ Eoon
OH Folic acid
Deoxyuridine
4 0 3
HN/UD/F
OJ\N
HOHoC 0:
OH
\_J 5-Fluoro-2'-deoxyuridine —‘Lk
(T920924G) (0950411B)
Column : YMC-Pack ODS-AQ (5 um, 12 nm) Column : J'sphere ODS-M80 (4 um, 8 nm)
150 X 4.6 mm I.D. 75 X 4.6 mm I.D.
Eluent : 10 mM NHsH2PO4 Eluent : methanol/water/acetic acid (20/80/1)
Flow rate : 1.0 mL/min Flow rate :1.0 mL/min
Temperature : 37 C Temperature : ambient (25 ‘C)
Detection : UV at 254 nm, 0.16 AUFS Detection : UV at 300 nm, 0.04 AUFS
Injection :10 uL (0.025 ~ 0.2 mg/mL) Injection 15 uL (16 pg/mL)
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FHIV I LAY REEER
Anti-human immunodeficiency virus (HIV) agents

Byl e

2

DDI

3 0
HN

oA
HOH,C 0

DAT
0
4 HN CHy

DJ\KI

CH,

18
2e

MHIVX I L7 Y REEEIK
Anti-human immunodeficiency virus (HIV) agents

NH,

1 o

2 HOH;C 0.

DDC
2 o
L
HOHyC O
DDI
3 )

R

HOH € 0

D4T

CHy

4 [
HN

oA

HOHyC 0

CHy

18
]

(K930311C) (K930311A)
Column : YMC-Pack ODS-A (5 um, 12 nm) Column : YMC-Pack Cs (5 um, 12 nm)
150 X 4.6 mm I.D. 150 X 4.6 mm I.D.
Eluent : methanol/10 mM KHzPO. (10/60) Eluent : methanol/10 mM KHzPOs (10/60)
Flow rate : 1.0 mL/min Flow rate 1 1.0 mL/min
Temperature :37 'C Temperature :37 C
Detection : UV at 254 nm, 0.16 AUFS Detection 1 UV at 254 nm, 0.16 AUFS
Injection 17 uL (0.125 mg/mL) Injection 17 uL (0.125 mg/mL)
RHIVX I LAY REEF —IOF USSR
Anti-human immunodeficiency virus (HIV) agents Nicotinic acid analogues
1 COOH
e
o S
1 ' . N
oot Isonicotinic acid
HOH;C O 2 2
2 d O~ -COOH
DDC S I
1 N
3 2 o Nicotinic acid
<I~\> 3 3 GONHNH,
HOH,C 0.
- 2
o DDI Jn
3 Isonicotinic acid hydrazide
0 1
HN oty 4
°J\)':j 4 CONH
HOH,C 0. = 2
= 5 @
D4T Nicotinamide
o
J L L o i :
o C-NHCHj
— HOH,C 0. ’s
1 1 J U @
N, N
- o AZT U N'-Methylnicotinamide
(K930311F) (K940125I)

Column

Eluent

Flow rate
Temperature
Detection
Injection

: YMC-Pack C4 (5 um, 12 nm)
150 X 4.6 mm L.D.

: methanol/10 mM KH2POs (10/60)

: 1.0 mL/min

HS7AE

: UV at 254 nm, 0.16 AUFS

17 ulL (0.125 mg/mL)

Column

Eluent

Flow rate
Temperature
Detection
Injection

: YMC-Pack ODS-A (5 um, 12 nm)

150 X 4.6 mm I.D.

: acetonitrile/20 mM KH2PO. (5/95)
:1.0 mL/min

:30°C

: UV at 260 nm, 0.64 AUFS

113 uL (0.2 mg/mL)
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ZIOF VERIBERRF

Nicotinic acid analogues

9 COOH

Isonicotinic acid

L

COOH

N

3 Nicotinic acid
CONHNH;

|

Isonicotinic acid hydrazide

N

CONH;

o
FN
2/ \>

Nicotinamide

i
5 C-NHCH,

£ \?

I

N'-Methylnicotinamide

IEEEESY

Basic compounds

1 o]
HN)‘D

oA

H

Uracil

2 ?
HzN@CNHCHgN|CHZCH3)2

Procainamide

8 9 0
HgCCHN-@CNHCHgN(CHZCHg]g

N-Acetylprocainamide

Osq-CHg

OH
4'-Hydroxyacetophenone

B

I
30 min

(BAERBHE 12 ERHSEH)

0 10 20
(K940125K) (T931217C)
Column : YMC-Pack Cs (5 um, 12 nm) Column : YMC-Pack ODS-AM (5 um, 12 nm)
150 X 4.6 mm I.D. 150 X 4.6 mm I.D.
Eluent : acetonitrile/20 mM KH2PO4 (5/95) Eluent : 20 mM KeHPO4-KH2PO4 (pH 6.9)/acetonitrile (92/8)
Flow rate 1 1.0 mL/min Flow rate :1.0 mL/min
Temperature :30 C Temperature :37 C
Detection : UV at 260 nm, 0.64 AUFS Detection 1 UV at 254 nm, 0.32 AUFS
Injection 113 uL (0.2 mg/mL) Injection 110 pL (30 ~ 300 u g/mL)
FEE 7oageEl
Disinfectants Acyclovir
1
@,COON
Benzoic acid
2
COOH
3 @EDH T Q
N
Salicylic acid g B
1 1 HaN N R op0CH,CHoOH
3 o
Hac\N)JI[L'> Acyclovir
OJ\N (
ém
2 Theophyliine (1.S.)
4
(::rw
4 Phenol
I T T T T
LM 0 2 4 6 8 min
(5930617D)
(J010528C)
Column : YMC-Pack ODS-AL (5 um, 12 nm)
150 X 4.6 mm I.D. Column : YMC-Pack Pro C18 (5 um, 12 nm)
Eluent : 100 MM KHzPOs-Na2HPO4 (pH 7.0)/methanol (75/25) 150 X 4.6 mm I.D.
Flow rate : 0.8 mL/min Eluent : acetonitrile/0.05% formic acid (3/97)
Temperature : 30 C Flow rate 1 1.5 mL/min
Detection : UV at 270 nm, 0.13 AUFS Detection : UV at 254 nm
Injection 13 pL (0.1 ~ 0.8 mg/mL) Injection 15 uL (0.1 mg/mL)
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B|lEAIL=F>
Carnitine chloride

1.
[(CHg)gN*CHgCHCII-IgCOOH} or
2 OH
1 Carnitine chloride

2.

N
el
W CHaGHCOOH-HCI
NHo
L-Histidine hydrochloride

U

1 1
0 5 10 15

I
20 min

(FO00B29A)

AFI—-ILT7 =Y
Catecholamines

-

. Norepinephrine hydrochloride
Epinephrine
3,4-Dihydroxyphenylalanine

(DOPA)

Dopamine hydrochloride
4-Hydroxy-3-methoxymandelic acid
3-Methoxytyramine hydrochloride
4-Hydroxy-3-methoxyphenylglycol
3,4-Dihydroxyphenylacetic acid
Homovanillic acid

w N

© NGO A

|
0 10 20 30 40 min

(FO00817A)

Column : Hydrosphere C18 (5 um, 12 nm)

150 X 4.6 mm |.D.

Eluent : 50 mM NaH2PO4-HsPO4 (pH2.6)
containing 15 mM 1-pentanesulfonic acid sodium salt
Flow rate : 1.0 mL/min
Temperature :30 C
Detection : UV at 210 nm, 0.064 AUFS
Injection 14 ul (0.2 ~ 20 mg/mL)

Column : Hydrosphere C18 (5 um, 12 nm)

150 X 4.6 mm I.D.

Eluent 1 A) 50 mM KH2PO4-HsPOa (pH 3.1)
B) 50 mM KH2POs-HsPO4 (pH 3.1)/acetonitrile (90/10)
0%B (0-5 min), 0-100%B (5-25 min, linear), 100%B (25-35 min)
Flow rate 1 1.0 mL/min
Temperature :30 C
Detection 1 UV at 280 nm, 0.64 AUFS
Injection 110 pL (0.15 ~ 0.25 mg/mL)

FUOUFUAFVI—CREERE - 2 um H3 LICKDEEEDH
Xanthine oxidase inhibitor and its metabolites - method transfer to ultra-fast LC

Conventional LC method

maU ] 2

400 3 Column

: Hydrosphere C18
(5 um, 12 nm)
150 X 4.6 mm |.D.

Flow rate : 1.0 mL/min

Injection :7.5 UL

300 7]

200 7]

0 (F070822AF) 5 10 min

Ultra-fast LC method
mAU ]
Column  : YMC-UltraHT Hydrosphere C18
2 (2 um, 12 nm)
50 X 2.0 mm L.D.
Flow rate : 0.6 mL/min

80

60 ]

MERDOF YV F A+ 5 —EREFHEY
Xanthine oxidase inhibitor and its metabolites in human serum

1. )\JI% 4, )\jb

A) Standard (100 ug/mL)

mAU ]
Uric acid Oxipurinol
80 4 2. /ﬂIN 5. "
] J >
60 L\N N> N~
Hypoxanthine Allopurinol
40
3.
£
0 - Xanthine
T

0 (Fo708228) 0.5 1.0 1.5 min
< Solid-phase extraction method >

YMC Dispo SPE G18 100 mg/1 mL

B) Spiked human serum (10 pg/mL)

Condition
2 mL methanol

%0 Injection :0.5 UL

207

0 ] T 1

0 (Fo70822F) 05 1.0 15 min
1. 2. 3. 4. d 5. -
Uric acid Hypoxanthine Xanthine Oxipurinol Allopurinol
(FO70906B)

Eluent : 10 mM CHsCOOH-CHsCOONHs4 (pH 4.5)
Temperature :37 C
Detection : UV at 254 nm
Sample : 0.1 mg/mL

mAU 2 mL 10 mM acetate buffer (pH 4.5)

12 4 |

Load

9 1 2 500 L spiked human serum solution

6] I

3 Elute

. 4 5 500 uL 10 mM acetate buffer (pH 4.5)/methanol (90/10)
o]
T
0 (Fo70822F) 05 1.0 1.5 min
(FO70906A)
Column : YMC-UltraHT Hydrosphere C18 (2 um, 12 nm)

50 X 2.0 mm I.D.

Eluent : 10 mM CHsCOOH-CH3sCOONH: (pH 4.5)
Flow rate 1 0.6 mL/min

Temperature : 37 C

Detection 1 UV at 254 nm

Injection :0.5 uL
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FHUFUFFY I —ERERS LUBEELEY
Xanthine oxidase inhibitor and related compounds

1
H H
HN N
W
H H
Uric acid

2°u

L@ ">
kN N/

Hypoxanthine

OH
HN N
Ay
N7 SN
H

4 Xanthine

3

4 oH

NZ | \N
2 MUJ\\N N7
H
Oxipurinol
5

N7 Q
<
N

o

N
N
H

Allopurinol

5
16
15

FHUF A FY I —CHERB LUEELEY
Xanthine oxidase inhibitor and related compounds

1
e H
HN N
Vaes
H H
Uric acid

2 \

L@ ">
KQN W

Hypoxanthine

Xanthine

4 oK
Q

N7
o
NOJ\N N7

H
Oxipurinol

5

OH

N7 N
N
J I\\N [ N7
H
Allopurinol

Caffeine metabolites

A) UV at 255 nm

X

mAU 2,34
— Caffeine 1-Methylxanthine
(1,3,7-TMX) (1-MX)
100
2 s 6 [
§ PO e S
L Ay
50 .
Theophylline 1,7-Dimethyluric acid
(1,3-DMX) (1,7-DMU)

25

0 ; 3 o " 7 a
1
0 2 a 6 8 10 12 min " m h ;fﬁ:e:
W Wb
Paraxanthine 1,9-Dimethyluric acid
B) UV at 295 nm (1,7-DMX) (1,9-DMU) (1.8.)

A5 e

I
o "

75
6 Theobromine 5-Acetylamino-6-
(3.7-DMX) amino-3-methyluracil
50 7 (AAMU)
2 2

.3, 4 9 N
1 9 :K)I}
. AN 2 Y

i

|
0 2 4 6 8 10 12min 1-Methyluric acid
(1-MU)

Courtesy of Takashi FURUTA, Ph.D., Tokyo University of Pharmacy and Life science  (FO41213A)

(S930728J) (5930729B)

Column : J'sphere ODS-M80 (4 um, 8 nm) Column : J'sphere ODS-L80 (4 um, 8 nm)

150 X 4.6 mm I.D. 150 X 4.6 mm I.D.
Eluent : 50 mM NHsH2PO4 Eluent : 50 mM NH:H2PO4
Flow rate 1 1.0 mL/min Flow rate 1 1.0 mL/min
Temperature :37 'C Temperature :37 C
Detection : UV at 260 nm, 0.51 AUFS Detection 1 UV at 260 nm, 0.51 AUFS
Injection 18 uL (0.05 ~ 0.2 mg/mL) Injection 18 uL (0.05 ~ 0.2 mg/mL)
N7 x4 KED RADAT 4 KEY

Caffeine metabolites in human urine

5 ]
.
\NJI”)
A
;

A) UV at 255 nm &
2,34 mAd Caffeine 1-Methylxanthine
mAU i Standard (13,7-TMX) (1-MX) 4
— Urine sample
o
2 He. " & i 7
OIS
o " N °
I Ay
Theophylline 1,7-Dimethyluric acid
(1,3-DMX) (1.7-DMU)
3

2 o

7 o
.
I o
A AL
H H CH,

Paraxanthine 1,9-Dimethyluric acid

mAU (1,7-DMX) (1,9-DMU) (1S)
mAU Standard
10
— Urine Sample [ 100 4 Qo 8 7
HNJKD )i\a/
|
w L pe s
CH, "
S0 Theobromine 5-Acetylamino-6-
(3,7-DMX) amino-3-methyluracil

(AAMU)

] 9
o
pos

1-Methyluric acid
(1-MU)

Courtesy of Takashi FURUTA, Ph.D., Tokyo University of Pharmacy and Life science (F041213B)

Column : YMC-Pack Polyamine Il

250 X 4.6 mm I.D.
Eluent : acetonitrile/0.75% formic acid (4/1)
Flow rate :1.0 mL/min
Temperature : ambient
Detection 1 A) UV at 255 nm, B) UV at 295 nm
Injection 10 uL

Column : YMC-Pack Polyamine I

250 X 4.6 mm I.D.
Eluent : acetonitrile/0.75% formic acid (4/1)
Flow rate 1 1.0 mL/min
Temperature : ambient
Detection 1 A) UV at 255 nm, B) UV at 295 nm
Injection : Standard 10 uL

Urine sample 10 uL
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TU

Purine catabolites

1. Allantoin
2. Allantoic acid
3. Uric acid

-

W @ w

TUE

Purine catabolites

1. Allantoin
2. Allantoic acid
3. Uric acid

(G910618A)

(G910607G)

Column : YMC-Pack ODS-AM (5 um, 12 nm)

150 X 6.0 mm I.D.
Eluent : 10 mM CHsCOOH
Flow rate : 1.0 mL/min
Temperature :30 C
Detection : UV at 200 nm, 0.16 AUFS
Injection 14 ul (0.10 ~ 0.71 mg/mL)

Column : YMC-Pack ODS-AQ (5 um, 12 nm)
150 X 6.0 mm I.D.

Eluent : 10 mM CHsCOOH

Flow rate 1 1.0 mL/min

Temperature :30 C

Detection : UV at 200 nm, 0.16 AUFS

Injection 14 ulL (0.10 ~ 0.71 mg/mL)
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Antibiotics

10

SREA

Antibacterial agents

BREER]

Antibacterial agents

1. Olaquindox 1. Olaquindox
1 2. Carbadox 1 2. Carbadox
3. Thiamphenicol 3. Thiamphenicol
4. Sulfamerazine 4. Sulfamerazine
5. Sulfadimidine 5. Sulfadimidine
2 6. Sulfamonomethoxine 6. Sulfamonomethoxine
7. Furazolidone 2 7. Furazolidone
8. Oxolinic acid 8. Oxolinic acid
8 9. Sulfaquinoxaline 9. Sulfaquinoxaline
5 9 10. Sulfadimethoxine 10. Sulfadimethoxine
7 11. Nalidixic acid 5 11. Nalidixic acid
4 12. Piromidic acid s M 12. Piromidic acid
1 4 , 8
§
6
10
12 10
3 12
n ) n ] i 2 2 a
(K940614B) (K940615C)
Column : YMC-Pack ODS-A (5 um, 12 nm) Column : J'sphere ODS-L80 (4 um, 8 nm)
250 X 4.6 mm I.D. 250 X 4.6 mm I.D.
Eluent : A) acetonitrile/50 mM NHsH2POs (10/90) Eluent : A) acetonitrile/50 mM NHsH2POa (10/90)
B) acetonitrile/50 mM NHsH2PO4 (80/20) B) acetonitrile/50 mM NHsH2PO4 (80/20)
25%B (0-5 min), 25-100%B (5-15 min), 100%B (15-20 min) 25%B (0-5 min), 25-100%B (5-15 min), 100%B (15-20 min)
Flow rate : 1.0 mL/min Flow rate 1 1.0 mL/min
Temperature :37 'C Temperature :37 C
Detection : UV at 240 nm, 0.32 AUFS Detection : UV at 240 nm, 0.32 AUFS
Injection :10 uL (0.05 mg/mL) Injection 110 uL (0.05 mg/mL)
SREAl HILT 7El

Antibacterial agents

NH2 _<\ :§—CH2 rom
OCH3

Diaveridine

OCH3
, NH2_<\ j—CHz rom
OCH3

Trimethoprim

NHe
N=
NH2—<\ / ol
N
¢

2Hs

2 3

Pyrimethamine

N

19
2e

Sulfonamides

6 N
NHz@—SOzNN@

Sulfapyridine

7 N CHa
/)

1
,NH2
NH 50z N=C

Sulfaguanidine

NHz-@—SOz NH2

Sulfan||am|de Sulfamerazine
1 CHJ
-@-sozw 7 N NH:-@-SO;NNY \(cus
Sulfisomidine " Sulfamethlzole
3 4 s 9
7\
NHz-@-SO; NH—NﬁJ NHz@SOz NN—@—OCHJ
2 Sulfathiazole Sulfamethoxypyridazine
5 . 10 (e
. NHz-@—SO;NH—(’N} Nm-@-so, Nn-(:;\}cﬂa
5 7 Sulfadiazine Sulfamethazine
6
8g
10
__L L
! | | |

(0950320G)

Column : J'sphere ODS-M80 (4 um, 8 nm)

75 X 4.6 mm I.D.
Eluent : acetonitrile/50 mM NH4H2POs (15/85)
Flow rate :1.0 mL/min
Temperature : 37 C
Detection : UV at 230 nm, 0.16 AUFS
Injection 15 uL (20 pug/mL)

(0950306E)

Column : J'sphere ODS-M80 (4 um, 8 nm)
250 X 4.6 mm I.D.

Eluent : THF/50 mM NH4H2PO4 (10/90)
Flow rate 1 0.5 mL/min
Temperature : 37 C
Detection : UV at 275 nm, 0.16 AUFS
Injection 13 uL (50 pg/mL)
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YILT 7 &l YILT 7H
Sulfonamides Sulfonamides 1 o
5
@{§
N=chy
1 6 Sulfamethazine
NHz-@—SOzN:C(z:: NH?@SOZN”-NGE 2
Sulfaguanidine Sulfathiazole NHz—@—SDQNH Y
2 7 M NHz OCHg _%:(00}1
NHZ@SOZNH\WSWCH’ NNQ{;}WQW’ 1 Sulfadoxine
4 Sulfamethizole™" Trimethoprim " 3 i
3 8 2 NH2-< >—soz~n—</ N - H0
N —
14 NH;{ >—SO;NH2 an{: >—sc;~n 7\ 0CH;3
2 o Sulf idi O Sulfamonomethoxine hydrate
5 Sulfanilamide ultapyridine - 4
4 N_\<CH1 9 Nj 3 4 . so o
NH, sopnH</ N NHe RATE 5 2 2 N Oy
6 @ 'Q:(Ws @' o olls [
9 Sulfisomidine Sulfamerazine ) CHy  CHy
5 . 10 Sulfisoxazole
\ 7\ 5
. NHz-@—SOZNH—(LD an@so,m«@ocnz NHz-@-soznn -
Sulfadiazine Sulfamethoxypyridazine 7 N\olc,h
11 oy Sulfamethoxazole
1" N
NHe—@—SOzNH—(/§ s 6
N= NH; $0zNHA(7 \
10 Sulfamethazine 2@_ : ch
Sulfachloropyridazine
7
N_<ocnJ
7 NHz-@-SOzNH—Q
. —\0CH,
Sulfadimethoxine
8
—=N
il - Doy

Sulfaquinoxaline sodium

(0950324L) (0950302C)
Column : J'sphere ODS-H80 (4 um, 8 nm) Column : YMC-Pack ODS-A (5 um, 12 nm)
250 X 4.6 mm I.D. 250 X 4.6 mm I.D.
Eluent : 50 mM NHsH2POs-(NH4)2HPO. (pH 6.2)/THF (90/10) Eluent : THF/water/acetic acid (30/70/1)
Flow rate : 0.5 mL/min Flow rate 1 0.5 mL/min
Temperature :37 'C Temperature :37 C
Detection : UV at 275 nm, 0.16 AUFS Detection 1 UV at 275 nm, 0.16 AUFS
Injection :10 uL (18 ug/mL) Injection 15 ulL (42 pg/mL)
YILT 7Hl HILT 7El
Sulfonamides Sulfonamides
1 Nt 6 - 1 cHg 5
NHz-@—SOzNH ¢ N an@som{/_‘n “H0 Nrilz@sozNH@N NHz@SOZNH E\Ij\N
Sulfisomidine °*  Sulfamonomethoxine hydrate T —ocH,
2 7 Sulfisomidine Sulfamonomethoxine
1 N\
NHa sopNH—( S NH, so NH</ N
s Oreomgry Doy 2. . e
Sulfathiazole Sulfadoxine NHZ@SOZNHT“_\\] NH?@SOZNHN‘ |
8 1 . ~O" CHg
2 3NH1<©—SO;NN~—<;‘:\> NH;-@-SO;NHW Sulfathiazole Sulfamethoxazole
-
N Sulfadiazine Sulfamethox:zoole " 3. N 7. N{OCHS
w9 oo, NHz@sozNH{/N > NHg@*SOgNH«:\(N
4NH2-©—SO;NH—<;‘:\§ ) NHz—@-soznn y_\<u 2 CHg OCHj3
N= ’\_(— o0, Sulfamerazine Sulfadimethoxine
6 Sulfamerazine Sulfadimethoxine
° o 10 : | oy S
N =1
7 an.@sozun-(/"im NHz—@—SO; uu—(;:@ \ 2 2 = -
& Sulfamethazine Sulfaquinoxaline sodium Sulfadimidine
5 7
9 6
10
1 1 1
w @ n 6 5‘! 1b 1‘5 2‘0 min
(JO10321F)
(0950217D)
Column : Hydrosphere C18 (3 um, 12 nm)
Column : J'sphere ODS-M80 (4 um, 8 nm) 50 X 4.6 mm L.D.
75 X 4.6 mm I.D. Eluent : 10 mM CHsCOOH-CHsCOONH: (pH 4.6)/acetonitrile
Eluent : THF/acetonitrile/50 mM NH4H2PO. (15/5/80) (85/15)
Flow rate : 1.0 mL/min Flow rate :1.0 mL/min
Temperature : 37 C Temperature : 37 C
Detection : UV at 275 nm, 0.16 AUFS Detection : UV at 275 nm, 0.16 AUFS
Injection 13 uL (50 ug/mL) Injection :10 pL (0.01 ~ 0.04 mg/mL)
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‘ Antibiotics
YILT 7Hl mnEYE
Sulfonamides Antibiotics
1. Ampicilline
2. Cephalexin
1 5. 3. Oxytetracycline hydrochloride
) N N 4. Tetracycline
\
NHZ@SOZNH{:\;D NHz@sozNHJ\/:ngCHQ 5. Chlorotetracycline
Sulfadiazine Sulfamonomethoxine 6. Chloralmphfanichol
9 7. Oxolinic acid
2. 6. 2 " 7 8. Doxorubicin hydrochloride
1 NHz@sogNHﬁi] NHz@SOZNHT_‘/L 3 8 9. Nalidixic acid
N N\O0ACH,
, Sulfathiazole Sulfamethoxazole s o
8. N
3 NHy SOoNH=? N 1
el
Sulfamerazine
4 4. \CHa
Nr—@@sozNH{/ §
5 N,
Sulfadimidine
6
L 1 1 1 1
'_J"J [==] [==] @ o
| I - o o -+
0 5 10 min
(G910523M)
(J010130D)
Column : YMC-Pack ODS-AM (5 um, 12 nm)
Column : Hydrosphere C18 (3 um, 12 nm) 150 X 4.6 mm I.D.
75 X 2.0 mm I.D. Eluent : A) acetonitrile/50 mM NH:H2PO4 (10/90)
Eluent : 10 mM CHsCOOH-CH3sCOONH: (pH 4.6)/acetonitrile B) acetonitrile/50 mM NHsH2PO4 (50/50)
(85/15) 0-55%B (0-30 min, linear), 55%B (30-40 min)
Flow rate : 0.2 mL/min Flow rate :1.0 mL/min
Temperature :37 'C Temperature :30 C
Detection 1 UV at 275 nm, 0.16 AUFS Detection : UV at 250 nm, 0.16 AUFS
Injection 12 uL (0.02 mg/mL) Injection 115 uL (0.01 ~ 0.15 mg/mL)
FUIY ABRNEYE FUIOABERMEME
Nalidixic acid antibiotics ] Nalidixic acid antibiotics ;
NZ COOH NE 2 COOH
a8 =48
HN NSy N HN NS N
— one ~ Gty
Pipemidic acid Pipemidic acid
2 ° 2 2
N COOH N2 COOH
nn/\:/\n " Tl nu:\nm
. Enoxacin o Enoxaci;:l
[ 3 [
COOH COOH
'3 m 23 m
4 Cinoxacci‘r:‘ 1 Cino;ellnc‘in
g Voo
Al I:N( m'\_/ E,H;
Norfloxacin Norfloxacin
5 F. OH 5 " A oH
A0 00
CHy =N N g =N N
et OJQ(, bt °\)‘¢“a
Ofloxacin Ofloxacin
o 6 o
6 2 00K 2 00K
2Hg €
Nalidixic acid Nalidi:(‘ic acid
7 9 7 0
JO0H 00H
CaHg CaMg
Oxolinic acid Oxolinic acid
8 2 COOH 8 COOH
| e Lid NZ
I.'Il")”"é'l‘lf!ll'é Du)\‘ul zll"‘ I|I||{|7I|“sl\“”v|7”“é Dn)\\ul z’l“‘
Piromidic acid Piromidic acid
(0950428A) (0950428D)
Column : J'sphere ODS-H80 (4 um, 8 nm) Column : YMC-Pack ODS-AM (5 um, 12 nm)
150 X 4.6 mm I.D. 150 X 4.6 mm I.D.
Eluent : 50 MM NH4H2PO:-(NH2):HPO: (pH 6.7)/tetrahydrofuran (90/10) Eluent : 50 mM NH4H2POs-(NH4):HPO: (pH 6.7)/tetrahydrofuran (90/10)
containing 20 mM TBA-Br containing 20 mM TBA-Br
Flow rate : 1.0 mL/min Flow rate :1.0 mL/min
Temperature : ambient (25 C) Temperature : ambient (25 ‘C)
Detection : UV at 260 nm, 0.32 AUFS Detection : UV at 260 nm, 0.32 AUFS
Injection :5 uL (0.08 mg/mL) Injection :5 uL (0.03 mg/mL)
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FUI U ABRREYE FUI U ABRITEYE

Nalidixic acid antibiotics

Nalidixic acid antibiotics

" 2 COOH " COOH
SO XL,
(0] N-N (0] NN
ész ész
| Cinoxacin ! Cinoxacin
2, 0 2. 0
0 COOH 0 COOH
SRy : LY
2 0 ’}‘ - © Iy
CoHs 3 CeHs
3 Oxolinic acid - Oxolinic acid
3. 0 3. 0
Z COOH Z COOH
4 <o 4 <o
HaC >N r‘\J H:C SN N
CeHs CeHs
Nalidixic acid Nalidixic acid
4. 0] 4. 0]
NS COOH an COOH
BS BS
| Oy Oy
| | | | CeHs | | | | CeHs
0 5 10 15 min Piromidic acid 0 5 10 15 min Piromidic acid
(A010324A)
(A010324C)
Column : Hydrosphere C18 (3 um, 12 nm)
Column : Hydrosphere C18 (3 um, 12 nm) 50 X 2.0 mm I.D.
50 X 2.0 mm I.D. Eluent : 10 mM CHsCOOH-CH3sCOONH: (pH 4.3)/acetonitrile
Eluent : acetonitrile/50 mM NaH2POu (25/75) (75/25)
Flow rate : 0.2 mL/min Flow rate : 0.2 mL/min
Temperature :37 'C Temperature :37 C
Detection : UV at 260 nm, 0.128 AUFS Detection 1 UV at 260 nm, 0.128 AUFS
Injection 11 pl (0.02 ~ 0.1 mg/mL) Injection 11 ul (0.02 ~ 0.1 mg/mL)
€T 1 LREYE - 2 um KFICKDEED B T 1 LREYE
Rapid separation of cephalosporin antibiotics Cephalosporin antibiotics
1
Column size : 50 X 3.0 mm 1.D. @'?H‘CO'NHHS
Flow rate  :0.8 mL/min NHg 0 ZCH3
Injection 12 uL COOH
Cephalexin
mAU 1
50 2 1. 2 s
3 CH-CO-NI S @-CH—CO—NH
. O, e A
COOH H
30 4 Cephalexin Cefaclor coo
20
1
10 z s 3 < >_ S
<:>'?H'C°'N 2 CH-CO-NH
horooizdl ‘ ‘ . NHz 2]:’!;0%3 3 ling O]/:l\ll/\/J\CHﬁCOCHS
0 1 2 8 min Cefaclor COOH
Cephaloglycin
Column size : 50 X 2.0 mm 1.D. 3. s 4
Flow rate  : 0.36 mL/min @(I:H-CO-NH]:r\/\L ﬂ_ﬂ_
injection  :1 uL M oI 0000 S CH2-CO—NH]:rj/\L
mAU 1 Cephaloglycin 0 N~ CHp=*N /_\>
2 COOH
50 3 4.ﬂ_ﬂ. Cephaloridine
40 CHp= CO=NH s
COOH
20 Cephaloridine
10
0 NO70607Q
0 1 2 3 min | | | | |
8] 5 10 15 20 i
(S000717B)
(NO70629A) Column : Hydrosphere C18 (5 um, 12 nm)
150 X 4.6 mm I.D.
Column : YMC-UltraHT Pro C18 (2 um, 12 nm) Eluent : acetonitrile/20 mM KH2POx (10/90)
Eluent : acetonitrile/20 mM KH2POx (10/90) Flow rate 1 1.0 mL/min
Temperature :37 C Temperature : 37 C
Detection : UV at 260 nm Detection : UV at 260 nm, 0.32 AUFS
Sample :0.1 ~ 0.2 mg/mL Injection 115 L (0.1 ~ 0.2 mg/mL)
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Cephalosporin antibiotics

N
a o

19
Q

SOOI NODOTR LN

Cefsulodin sodium
Cephalexin hydrate
Cefaclor
Cephradine
Cephaloglycin
Cephapirin sodium
Cefotaxime sodium
Cephaloridine
Cefazolin sodium
Cefuroxime sodium
Cefoxitin sodium

€7 LRREYNE
Cephalosporin antibiotics

1. Cefsulodin sodium
2. Cephalexin hydrate
3. Cefaclor

4. Cephradine

5. Cephaloglycin

6. Cephapirin sodium
7. Cefotaxime sodium
8. Cephaloridine

9. Cefazolin sodium

0
1

10. Cefuroxime sodium
T, 11. Cefoxitin sodium
3
10
4 5
78
11
6 9
! | | | |
® o o @ @
2 @ B > I

(0940719A) (0940715F)
Column : J'sphere ODS-H80 (4 um, 8 nm) Column : J'sphere ODS-M80 (4 um, 8 nm)
250 X 4.6 mm I.D. 250 X 4.6 mm |.D.
Eluent : acetonitrile/100 mM KHzPO4 (10/90) Eluent : acetonitrile/100 mM KHz2PO. (10/90)
Flow rate : 0.8 mL/min Flow rate : 0.8 mL/min
Temperature :37 'C Temperature :37 C
Detection : UV at 260 nm, 0.16 AUFS Detection : UV at 260 nm, 0.16 AUFS
Injection 15 uL (0.12 ~ 0.35 mg/mL) Injection 15 uL (0.12 ~ 0.35 mg/mL)
7 T LRIENE €7 T LRIEYE
Cephalosporin antibiotics Cephalosporin antibiotics
1. Cefsulodin sodium 1
2. Cephalexin hydrate
3. Cefaclor O HCONH s
4. Cephradine 1 ! En, u\/J\%
5. Cephalqglycin ' Cefadroxil  *°*"
6. Cephapirin sodium 2
7. Cefotaxime sodium
8. Cephaloridine HaM oy con s
9. Cefazolin sodium oo (el ;__,r\g\%_o_co%
. 2 10 10. Cefuroxime sodium cook
3 1. Gefoxitin sodium Cephalosporin C potassium
4 8 1 3
7 s CH, OH
5 2 5 Mo—@-?uconn;__r/ | ¥ «éH;H
; " "ﬁ%dka
6 3 Cefatrizine propylene glycol
4
4
Orrrly,
COOH
Cephalexin hydrate
A 5
_J U U—cu CONH. s
| | ' ! s ;:‘r\)\cm_,a
o o @ @ Sl coo” =
u: ; Cephaloridine

(0940718B)

Column : J'sphere ODS-L80 (4 um, 8 nm)
250 X 4.6 mm I.D.

Eluent : acetonitrile/100 mM KH2PO4 (10/90)

Flow rate : 0.8 mL/min

Temperature : 37 C

Detection : UV at 260 nm, 0.16 AUFS

Injection :5 ulL (0.12 ~ 0.35 mg/mL)

(0940927B)

Column : J'sphere ODS-H80 (4 um, 8 nm)
150 X 4.6 mm I.D.

Eluent : methanol/water/acetic acid (10/85/5)
Flow rate :1.0 mL/min
Temperature : 37 C
Detection : UV at 260 nm, 0.16 AUFS
Injection 16 uL (0.2 mg/mL)
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Cephalosporin antibiotics

1

H o—@-cnccrm s
1

. COOH
1 Cefadroxil

Cook

3

COOH

Ho: GHCONH: s
I o O W
NHp N Hes - i CHOH
H

Ha Ny s
CH~=(CH, ), CONH.
HoogoH(Ha)s
N Ptz =0-cock,

Cephalosporin C potassium

CH, OH

1
CHy

Iz LRAEYE

Cephalosporin antibiotics

1
No—@—fncow s
NH, N A cHy
COOH
Cefadroxil
1
2
N:é::c“‘“”z ),com«p s
N (A cHy=0-COcH,
COOK
Cephalosporin C potassium
3

Ho—@-fnconups L SHao
NH; N ety s IN/,', " cHoH
COOH H

CHy

2 Cefatrizine propylene glycol Cefatrizine propylene glycol
2
3 5 4 3 5 4
Orpemgr, N O, o
4 COOH COOH
Cephalexin hydrate Cephalexin hydrate
5 U_cuzcouug:r\‘j\ U—cn,com«;r:)
N/wz_‘/\ N/c:_*N/\
2o 7
U Cephaloridine t Cephaloridine
_ U _Ul
(0940927C) (09409271)
Column : J'sphere ODS-M80 (4 um, 8 nm) Column : J'sphere ODS-L80 (4 um, 8 nm)
150 X 4.6 mm I.D. 150 X 4.6 mm I.D.
Eluent : methanol/water/acetic acid (10/85/5) Eluent : methanol/water/acetic acid (10/85/5)
Flow rate : 1.0 mL/min Flow rate 1 1.0 mL/min
Temperature :37 'C Temperature :37 C
Detection : UV at 260 nm, 0.16 AUFS Detection 1 UV at 260 nm, 0.16 AUFS
Injection 16 uL (0.2 mg/mL) Injection 16 uL (0.2 mg/mL)
7 T LRIENE €7 T LREYE

Cephalosporin antibiotics

Cephalosporin antibiotics

1 1
Ho—( >—cncoNH s Nl)—< >—cﬂccm4 s
:‘“z f;—_"r\/J\cH, :‘“2 "\/J\cn,
. COOH 1'2 . COOH
Cefadroxil Cefadroxil
2 2
Mz Y (e, ), CONH. s "2 N ciiqon, ), CONH s
CO0K COOK
Cephalosporin C potassium Cephalosporin C potassium
3 3
H CHCONH s CHz OH H CHCONH s CHg OH
O I =0 N O e J:.T\)Ws_m b
COOH {{ CHy COOH H CHy
Cefatrizine propylene glycol 5 Cefatrizine propylene glycol
3 4
CHCONH. s GHCONH: N
Oy T, ™ C}mlxﬁkm”°
COOH COOH
Cephalexin hydrate Cephalexin hydrate
4
5
( Il-cuzconu;_—rs ( I]-cuzcom-l;:.rs
) "\‘/lcr«z-‘<:\> i “j)‘cu,—’@
. coo = coo” =
Cephaloridine — Cephaloridine
w (=] w o ¢ - ‘:
(0940927G) (0941025E)
Column : YMC-Pack ODS-AQ (5 um, 12 nm) Column : YMC-Pack ODS-AM (5 um, 12 nm)
150 X 4.6 mm I.D. 150 X 4.6 mm I.D.
Eluent : methanol/water/acetic acid (10/85/5) Eluent : methanol/water/acetic acid (10/85/5)
Flow rate : 1.0 mL/min Flow rate 1 1.0 mL/min
Temperature :37 C Temperature : 37 C
Detection : UV at 260 nm, 0.16 AUFS Detection : UV at 260 nm, 0.16 AUFS
Injection 16 ul (0.2 mg/mL) Injection 16 uL (0.2 mg/mL)
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Cephalosporin antibiotics Cephalosporin antibiotics
1 1 s
HO@—CHCONH s Ho-@-cnconn
N\/lcnzs—u—n Q N \Q\CHZS—N—N
COONa N,;Q COONa ”\N/N
NHCO—N N—CyHs C'Ha NHCO—N N—C,Hs C'HS
2 0 ¢ o
Cefoperazone sodium Cefoperazone sodium
2
2 2
1 0 s |]—CH200NHOJ_—‘/S 1 ( s U—CHzCONH(g_—rS
N \;LCHZ 0COCH,4 N \Q\CHZ 0C0CH,
COONa COO Na
Cephalothin sodium Cephalothin sodium
3 3
3 Orgeovpy Orgompy:
CHCONH CHCONH
(I)H N \/chz S=N—-~N 3 IOH N \/lCHz S=N—N
COONa QN/N COONa 'KN/N
. C‘H, CIH
Cefamandole sodium Cefamandole sodium ’
@ w ' 2
(0940928P) (0940928Q)
Column : J'sphere ODS-H80 (4 um, 8 nm) Column : J'sphere ODS-M80 (4 um, 8 nm)
75 X 4.6 mm I.D. 75 X 4.6 mm I.D.
Eluent : THF/50 mM NH4H2POs (15/85) Eluent : THF/50 mM NH4H2PO: (15/85)
Flow rate 1 1.0 mL/min Flow rate 1 1.0 mL/min
Temperature :37 'C Temperature :37 C
Detection : UV at 260 nm, 0.16 AUFS Detection : UV at 260 nm, 0.16 AUFS
Injection 16 uL (0.17 mg/mL) Injection 16 uL (0.17 mg/mL)
I I LREYE I 1 LREYE
Cephalosporin antibiotics Cephalosporin antibiotics
1 1
HO—@—CHCONH s HO-@-CHCONH s
N A\cH, S=N—N NNy S-N—N
COONa QN/N COONa QN/N
NHCO—N, N—C,Hs CIH;, 2 NHCO—N, N—C,Hs (IZHS
0 [9) 0
Cefoperazone sodium Cefoperazone sodium
2 1 2
2 { s U_CHZCONHO]__r s ( s |]—cu,couu(g__r s
N NG, 06 0cH, NN ehy 0 0cH,
1 COONa COO Na
Cephalothin sodium Cephalothin sodium
3
3 3
@—CHCO NH s < >—CHCO NH s
OH NP etz s-N—N on Oj;—"rﬁ;LcHz S—N—N
a3 COONa QN/N COONa 'KN/“
1 1
" Cl a
Cefamandole sodium Ha Cefamandole sodium CH;
JJ ! ! ‘N LIJ 1
['z]
n E (\_.l 2]
(0940928R) (0940929D)
Column : J'sphere ODS-L80 (4 um, 8 nm) Column : J'sphere ODS-H80 (4 um, 8 nm)
75 X 4.6 mm I.D. 75 X 2.0 mm I.D.
Eluent : THF/50 mM NH4H2PO4 (15/85) Eluent : THF/50 mM NH4H2PO4 (15/85)
Flow rate : 1.0 mL/min Flow rate : 0.2 mL/min
Temperature : 37 C Temperature : 37 C
Detection : UV at 260 nm, 0.16 AUFS Detection : UV at 260 nm, 0.16 AUFS
Injection 16 uL (0.17 mg/mL) Injection :3 uL (0.17 mg/mL)
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Cephalosporin antibiotics

ZN\CH, $— N—N

@CHCONH
| .

2 coona L

NHCO—N N—CyHs c'H,

1 0

Cefoperazone sodium

s
I . |LcHzco~HOJ—_—r
N\ GH, 00 0cH,

COO0 Na

Cephalothin sodium

Iz LRAEYE

Cephalosporin antibiotics

1 N
T
HzN/ks G-CONH HaCuy N
NOCHg CHZSJ\\
COONa

1 Ceftriaxone sodium

N
U Lccomn s
He N g G =CO
Noc”ﬂc; N A\CH, 0C 0 CH,

COONa

Cefotaxime sodium

3 CHCONH
L O Y
COONa l N
c‘H,
Cefamandole sodium
L _JLkn
(0940928S) (0940928G)
Column : YMC-Pack ODS-A (3 um, 12 nm) Column : J'sphere ODS-H80 (4 um, 8 nm)
50 X 4.6 mm I.D. 75 X 4.6 mm L.D.
Eluent : THF/50 mM NHsH2PO. (15/85) Eluent : methanol/50 mM NHsH2PO. (30/70)
Flow rate : 1.0 mL/min Flow rate 1 1.0 mL/min
Temperature :37 'C Temperature :37 C
Detection : UV at 260 nm, 0.16 AUFS Detection : UV at 260 nm, 0.16 AUFS
Injection 16 uL (0.17 mg/mL) Injection 15 uL (0.08, 0.16 mg/mL)
€7 LRREME €7 LRREYE

Cephalosporin antibiotics

1
N
o N/”\s_ﬂ_ﬁ"w””[;jf HyCupy N
2 NOCH3 \j\CHz sJ\\
COONa
Ceftriaxone sodium

2

HzN ]—C CONHP
NooH, CHz OC 0 CHg

COONa

Cefotaxime sodium

)

Cephalosporin antibiotics

1
N
| - N
HzN,l\s G-CONH H,C\N/
NOCH CHy sJ\\
COONa

Ceftriaxone sodium

2
2 N| | s
HzN/ksj-ﬁ—CONHg__r
NOCHs N (Z\CH, 0C 0 CHy

1 COONa

Cefotaxime sodium

A

(0940928F)

Column : J'sphere ODS-M80 (4 um, 8 nm)

75 X 4.6 mm |.D.
Eluent : methanol/50 mM NH4H2PO4 (30/70)
Flow rate : 1.0 mL/min
Temperature :37 C
Detection : UV at 260 nm, 0.16 AUFS
Injection :5 ulL (0.08, 0.16 mg/mL)

(0940929K)

Column : J'sphere ODS-H80 (4 um, 8 nm)

75 X 2.0 mm I.D.
Eluent : methanol/50 mM NH:H2PO4 (30/70)
Flow rate : 0.2 mL/min
Temperature : 37 C
Detection : UV at 260 nm, 0.16 AUFS
Injection 13 uL (0.08, 0.16 mg/mL)
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Cephalosporin antibiotics

@.cr{conno)—_—(s
1
NHz N \CH, 0C OCH,

E770RKU>C
Cephalosporin C

1.
HoN-<,

S
HOOC/CH—(CHz)socNHj:(
o N~Z~CHp—0—COCH3

Ceftriaxone

1.
N
[
HgNJ\S ﬁ—co—NHj:(S HgCyNay OH
NOCH3 o “ CHZSJ\\N
COONa

Ceftriaxone sodium

OH

Phenol (1.S.)

e

Cefoxitin sodium

o ?Ha
H;C\N)K/[N
L/
12 OJ\F]I N>
CH,
Caffeine (1.S.)

CHy 0

COONa

Cefoxitin sodium

COOH
Cephaloglycin COOK
5 Cephalosporin C potassium
1
N ) 2. OH
1 NOCHj3 N \CH, 0C 0 CHy oH
COONa .
Cefotaxime sodium Resorcinol
3
3
2
NC\>—SCH2 CONH s
— c; N \';LCHQ 0COCHy
COONa
Cephapirin sodium
L L o
) 6 é 1‘0 1‘5 min
(0940720A) (S000714B)
Column : J'sphere ODS-M80 (4 um, 8 nm) Column : Hydrosphere C18 (5 um, 12 nm)
75 X 4.6 mm I.D. 150 X 4.6 mm I.D.
Eluent : acetonitrile/100 mM KHzPO4 (10/90) Eluent : acetonitrile/20 mM KH2PO4 (5/95)
Flow rate : 0.8 mL/min Flow rate 1 1.0 mL/min
Temperature :37 'C Temperature :37 C
Detection : UV at 260 nm, 0.64 AUFS Detection 1 UV at 260 nm, 0.16 AUFS
Injection 15 uL (0.5 mg/mL) Injection :10 pL (0.2 mg/mL)
T UTFVY TIAFIVFUFNIDL

X
!
[ls D—CHZCONH'I—rS
077 N Z\CH, 0CONH,

0 5 10
(S000726B) (0940728M)
Column : Hydrosphere C18 (5 um, 12 nm) Column : J'sphere ODS-H80 (4 um, 8 nm)
150 X 4.6 mm I.D. 75 X 4.6 mm I.D.
Eluent : methanol/10 mM HsPOs (25/75) Eluent : acetonitrile/50 mM KH2PO4 (20/80)
Flow rate : 1.0 mL/min Flow rate 1 1.8 mL/min
Temperature : 37 C Temperature : 37 C
Detection : UV at 260 nm, 0.32 AUFS Detection : UV at 260 nm, 0.32 AUFS
Injection :10 uL (0.1, 0.4 mg/mL) Injection :1.2 uL (8, 12 mg/mL)
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Cefoxitin sodium

o CH:
H,C\

@

CH,

Caffeine (I.S.)
2 2
CHy 0
1 [ 1—CH2 co NHjjr
CHz OC ONH,

COONa

Cefoxitin sodium

]

EI3FIFVFNIDL
Cefoxitin sodium

HSC\
/>
cu,
Caffeine (I.S.)
2
1 2
CH3 0
"
| ILCH;CONHj—_—rS
07 N Z\CHy OCONH,
COONa

Cefoxitin sodium

(0940728P) (0940729A)
Column : J'sphere ODS-H80 (4 um, 8 nm) Column : J'sphere ODS-H80 (4 um, 8 nm)
75 X 2.0 mm I.D. 150 X 2.0 mm I.D.
Eluent : acetonitrile/50 mM KHzPO4 (20/80) Eluent : acetonitrile/50 mM KH2PO4 (20/80)
Flow rate 1 0.34 mL/min Flow rate 1 0.34 mL/min
Temperature :37 'C Temperature :37 C
Detection : UV at 260 nm, 0.32 AUFS Detection 1 UV at 260 nm, 0.32 AUFS
Injection :1.2 uL (1.6, 2.4 mg/mL) Injection :1.2 uL (1.6, 2.4 mg/mL)
NV U VRREYE NV U VRIREYE
Penicillin antibiotics Penicillin antibiotics
@—cn CO-NH CHG Hel
NH, coocriocoocsz 1
Bacamplcnlm hydroclorlde HO—@—CH—CO—NH S 8:3 - 3H0
3
@co S 1 NHz 01_——Nr COOH
OOONa

0CH3 0
Methicillin sodium

3
Orowamryiged
COOK
Penicillin G potassmm
(Benzylpenicillin potassium)

4
0-CHy~CO-NH— S St
o ach
Penicillin V potassnum
(Phenoxymethylpenicillin potassium)
< >o cH-co-NH— S
CHy ]:r:[COOK
Phenethicillin potassmm
4 6 (Phenoxyethylpenicillin potassium)
3 6 0 )
w'"”]:rs o
1 No. Hy O N—-COONa
8 Cloxacillin sodium
5 0-CH-CO-NH—'S 0"3
n , @ 4 ]:f_f
mn Propicillin potassmm
< z—”—[co NH—7'S 8:3
| 1 [ | | 1 Ny 0 COONa
0 10 20 30 40 min chloxaollllnasodlum
(O950908A)
Column : J'sphere ODS-H80 (4 um, 8 nm)
150 X 4.6 mm L.D.
Eluent : 50 mM NaH2PO4-HsPO4 (pH 2.3)/acetonitrile (67/33)
Flow rate :1.0 mL/min
Temperature :37 C
Detection : UV at 220 nm, 0.26 AUFS
Injection :8 ulL (0.13 mg/mL)

Amoxicillin hydrate
2 2
?H-CO—NHIrS g:g
NHa o7 —N—"—COOH
Ampicillin anhydrous
B0 W
|
(5 10 min
(0950920C)
Column : J'sphere ODS-H80 (4 um, 8 nm)
75 X 4.6 mm I.D.
Eluent : 50 mM NaHzPO4-HsPO4 (pH 2.3)/acetonitrile (80/20)
containing 20 mM sodium 1-heptanesulfonate
Flow rate 1 1.0 mL/min
Temperature : 37 C
Detection 1 UV at 220 nm, 0.13 AUFS
Injection 12 ul (0.3, 0.7 mg/mL)
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Amoxicillin Rapid separation of antibiotics - LC/MS
1.
HO@QH—CO—NH]:(S gﬁg 100 2 HO@QH—CO—NHj:(S g:g
NHy o —N—"—COOH NHp COOH
Amoxicillin Amoxicillin (MW:365.1)
11
! 2. CHa
2 HaC~y, W J 2.
04\ | @gH—co—NHj:N(S
CHa NHy o {J\CHQ
Caffeine o COOH
(m2) Cephalexin (MW:347.1)
1 TIC
1 H 366
0 44— L 348
b4 0 ° 2om
(A020620A)
Column : LC/MS Cartridge Column VA
(S000622D) Pro C18 (3 um, 12 nm)
20 X 2.0 mm I.D.
Column : Hydrosphere C18 (5 um, 12 nm) Eluent : A) water/formic acid (100/0.05)
150 X 4.6 mm I.D. B) methanol/formic acid (100/0.05)
Eluent : acetonitrile/water/TFA (10/90/0.1) 10-90%B (0-0.5 min), 90%B (0.5-1.0 min)
Flow rate 1 1.0 mL/min Flow rate : 0.6 mL/min
Temperature :37 'C Temperature :37 C
Detection : UV at 220 nm, 0.32 AUFS Detection : ESI-positive mode
Injection :10 uL (0.2, 0.1 mg/mL) Injection 12 uL
IV2OXAMYY FhSYALOVURREYE
Erythromycin antibiotic drugs Tetracycline antibiotics
1. Erythromycin 1
2. Erythromycin ethylsuccinate OH O 0

3. Erythromycin estolate

O‘O‘l

HO Gl 3OH N(CH3)
Oxytetracycline hydrochloride

HO GHgH ' N(CHg)

Tetracycline hydrochloride

L

|
20 min

(S930910B)

Column : J'sphere ODS-H80 (4 um, 8 nm)

150 X 4.6 mm I.D.
Eluent : acetonitrile/methanol/100 mM (NH4):HPO4 (45/15/40)
Flow rate : 1.0 mL/min
Temperature : 45 C
Detection : UV at 210 nm, 0.26 AUFS
Injection :15 L (2.5 mg/mL)

0 10
(S970524D)
Column : YMC-Pack Pro C18 (5 um, 12 nm)
150 X 4.6 mm I.D.

Eluent : acetonitrile/10 mM oxalic acid (10/90)
Flow rate 1 1.0 mL/min
Temperature : 37 C
Detection : UV at 280 nm, 0.13 AUFS
Injection 16 uL (0.2 mg/mL)
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. Antibiotics
Noav14vy
Vancomycin
1. H
2
H
2,
o ﬁf@w
ol N0
N—O 9
1 CHOH R L Ot
Wy o M0
HoH A c NN CHy
" H OHO y\‘m
) 0 HoC
NHa
Vancomycin hydrochloride
2. Os¢-CHy
OH
4'-Hydroxyacetophenone
e
6 1b Zb min
(S000728B)
Column : Hydrosphere C18 (5 um, 12 nm)
150 X 4.6 mm I.D.
Eluent : 20 MM KH2PO4-K2HPO4 (pH 6.9)/acetonitrile
(88/12)
Flow rate : 1.0 mL/min
Temperature :37 C
Detection : UV at 220 nm, 0.32 AUFS
Injection :10 uL (0.1 mg/mL)
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LC/MS [C KB EE—FDI - 2 um A5 LICKDEERSR
Simultaneous separation of pesticides by LC/MS - fast LC

20 26

1.0026{ B C of 44FM (25 i) Max. 3405 cps.

1. Thiamethoxam (Q1/Q83 : 292.3/211.3)

2. Clothianidin (Q1/Q3 : 250.3/169.1)

3. Chloridazon (Q1/Q3 : 222.3/77.0)

4. Thiacloprid (Q1/Q3 : 253.3/126.0)

5. Thiabendazole (Q1/Q3 : 202.3/175.2)

6. Azamethiphos (Q1/Q3 : 325.2/183.0)

7. Dimethirimol (Q1/Q3 : 210.4/71.1)

8. Isoxaflutole (Q1/Q3 : 360.2/251.1)

9. Pyriftalid (Q1/Q3 : 319.3/139.1)
10. (E)-Ferimzone (Q1/Q3 : 255.4/91.1)
11. (2)-Ferimzone (Q1/Q3 : 255.4/91.1)
12. Methoxyfenozide (Q1/Q3 : 369.4/149.3)
13. Iprovalicarb (Q1/Q3 : 321.4/119.3)

Courtesy of J. Watanabe, TAKARA BIO INC.

14. Chromafenozide (Q1/Q3 : 395.4/175.1)
15. Butafenacil (Q1/Q3 : 492.1/331.1)

16. Simeconazole (Q1/Q3 : 249.3/70.1)

17. Cyazofamid (Q1/Q83 : 325.2/108.0)

18. Naproanilide (Q1/Q3 : 292.3/171.3)

19. Fenoxycarb (Q1/Q3 : 302.3/88.1)

20. Anilofos (Q1/Q3 : 368.2/199.1)

21. Cyflufenamid (Q1/Q3 : 431.3/295.2)
22. Pyrazolynate (Q1/Q3 : 439.1/91.0)

23. Indoxacarb (Q1/Q3 : 528.1/203.2)

24. Benzofenap (Q1/Q3 : 431.2/105.1)

25. Furathiocarb (Q1/Q3 : 383.3/195.2)
26. Cloquintocet-mexy! (Q1/Q3 : 336.3/238.2)

(S080702B)

LC/MS [C XD BE—FHT
Simultaneous separation of pesticides by LC/MS

20

& B XC of +VRM (25 pairs) 26 Max 2865 cps.
9066 10,11
ass
a
7 4
705 5
655 13,14
s R I‘ 19)
g 5 181
8 . P 2
S sos
f e 7 15y 122

3

8 9
=
= :
1 3|
E: |
3 2 fa 6 B

¥ T 7 T
Tire. min

1. Thiamethoxam (Q1/Q3 : 292.3/211.3) 14. Chromafenozide (Q1/Q3 : 395.4/175.1)
2. Clothianidin (Q1/Q3 : 250.3/169.1) 15. Butafenacil (Q1/Q3 : 492.1/331.1)

3. Chloridazon (Q1/Q3 : 222.3/77.0) 16. Simeconazole (Q1/Q3 : 249.3/70.1)

4. Thiacloprid (Q1/Q3 : 253.3/126.0) 17. Cyazofamid (Q1/Q3 : 325.2/108.0)

5. Thiabendazole (Q1/Q3 : 202.3/175.2) 18. Naproanilide (Q1/Q3 : 292.3/171.3)
6
7
8

S

. Azamethiphos (Q1/Q3 : 325.2/183.0) 19. Fenoxycarb (Q1/Q3 : 302.3/88.1)

. Dimethirimol (Q1/Q3 : 210.4/71.1) 20. Anilofos (Q1/Q3 : 368.2/199.1)
. Isoxaflutole (Q1/Q3 : 360.2/251.1) 21. Cyflufenamid (Q1/Q3 : 431.3/295.2)
9. Pyriftalid (Q1/Q3 : 319.3/139.1) 22. Pyrazolynate (Q1/Q3 : 439.1/91.0)
10. (E)-Ferimzone (Q1/Q3 : 255.4/91.1) 23. Indoxacarb (Q1/Q3 : 528.1/203.2)
11. (2)-Ferimzone (Q1/Q3 : 255.4/91.1) 24. Benzofenap (Q1/Q3 : 431.2/105.1)
12. Methoxyfenozide (Q1/Q3 : 369.4/149.3)  25. Furathiocarb (Q1/Q3 : 383.3/195.2)
13. Iprovalicarb (Q1/Q3 : 321.4/119.3) 26. Cloquintocet-mexyl (Q1/Q3 : 336.3/238.2)

Courtesy of J. Watanabe, TAKARA BIO INC. (S080702A)

Column : YMC-Pack Pro C18 (3 um, 12 nm)
Column : YMC-UltraHT Pro C18 (2 um, 12 nm) 150 X 2.0 mm I.D.
75 X 2.0 mm I.D. Eluent : A) 5 mM CHsCOONH: in water
Eluent : A) 5 mM CHsCOONH. in water B) 5 mM CHsCOONH: in methanol
B) 5 mM CHsCOONH: in methanol 15-40%B (0-1 min), 40%B (1-3.5 min), 40-55%B (3.5-6 min),
15-40%B (0-0.5 min), 40%B (0.5-1.75 min), 40-50%B (1.75-3 min), 50-55%B (6-8 min), 55-95%B (8-17.5 min), 95%B (17.5-22 min)
50-55%B (3-4 min), 55-95%B (4-8.75 min), 95%B (8.75-11 min) Flow rate : 0.2 mL/min
Flow rate : 0.4 mL/min Temperature : ambient
Temperature : ambient Detection : API5000, ESI, Positive, MRM
Detection : API5000, ESI, Positive, MRM Injection :3 uL (10 ng/mL)
Injection :3 uL (10 ng/mL) Sample : Pesticide Mixture Standard Solution PL-7-2,
Sample : Pesticide Mixture Standard Solution PL-7-2, manufactured by Wako Pure Chemical Industries, Ltd.
manufactured by Wako Pure Chemical Industries, Ltd. LC/MS (T & 3 EREss D — 5 aRER 7% | (2 ) EHL
KESHRHIREE 0 Ji%) EEDN
Analysis of 9 pesticides Copper 8-quinolinolate
1. /\ 5. 1. Copper 8-quinolinolate
%Oéu 8 (CHa)2NCSSEN(CHa)2
W o
Oxine-copper Thiram
(Copper 8-quinolinolate)
2 6.
. H Ha
@::rNch‘)ocHs C\doi:io‘:or«
Carbendazim (MBC) Mecoprop (MCPP)
4
3 3. 7 HaG,
5 o 0 Q
HzN@gNHCOCHs @NHCNHO
Asulam Siduron
2 4. 8 o
6 7 % 9 o o EHNHCH(CHGDZ
NHCNHCOCHa X
8 QNHCNHCOCHQ ON%
ErS o
Thiophanate-methyl Iprodion
0 L
? @gNHCHzCHzSﬁ(gg::g:iE —
o | | |
1 U{ Bensulide (SAP) 0 5 10 min
il UL
1 1 1
0 10 20 min
(N040107A)
Column : Hydrosphere C18 (5 um, 12 nm)
150 X 4.6 mm I.D. (A010717A)
Eluent : A) 50 mM KH2PO:-HsPO: (pH 3.0)
B) acetonitrile Column : Hydrosphere C18 (5 um, 12 nm)
15-65%B (0-10 min), 65%B (10-20 min) 150 X 2.0 mm I.D.
Flow rate : 1.0 mL/min Eluent : acetonitrile/20 mM HsPO4 (5/95)
Temperature : 40 C Flow rate :0.2 mL/min
Detection : UV at 270 nm (0-6.5 min), 230 nm (6.5-20 min) Temperature : 37 C
0.08 AUFS Detection : UV at 250 nm, 0.32 AUFS
Injection :10 pL (10 ug/mL) Injection 12 uL (0.02 mg/mL)
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RYZU R
0,0-Di-isopropyl S-2-benzenesulphonamidoethylphosphorodithioate

FOS LA
Bis(dimethylthiocarbamoyl) disulfide

1. Bensulide 1. Thiram
1
(=]
A
1
(G910223E) (G910223D)
Column : YMC-Pack MB-ODS Column : YMC-Pack MB-ODS
150 X 2.1 mm I.D. 150 X 2.1 mm I.D.
Eluent : acetonitrile/water (60/40) Eluent : acetonitrile/water (40/60)
Flow rate : 0.3 mL/min Flow rate : 0.3 mL/min
Temperature :30 C Temperature :30 C
Detection : UV at 220 nm, 0.01 AUFS Detection 1 UV at 260 nm, 0.01 AUFS
Injection :10uL (1.0 mg/L) Injection 110 pL (2.0 mg/L)
FUa5h FREA
Methyl sulfanilylcarbamate Herbicides
1. Atrazine-desisopropy!
2. Atrazine-desethyl
3. Crimidine
4. Hexazinone
16,17 5. Metoxuron
6. Simazine
7. Cyanazine
8. Atraton
1. Asulam 9. Atrazine
10. Isoproturon
11. Diuron
6 12. Prometon
° 22 13. Metobromuron
18 2 14. Terbumeton
19 15. Metazachlor
16. Ametryn
1 2 7g 17. Sebuthylazine
14 18. Propazine
12 19. Terbuthylazine
20. Linuron
1 21. Prometryn
4 22. Terbutryn
5 13| 20 23. Metolachlor
3 15
ULLY
l l LLLJ U o
L 1 1 1 1 1 I
' 2 @ & 2 2 2
2
(0941018B)
(G910223C) Column : J'sphere ODS-H80 (4 um, 8 nm)
250 X 4.6 mm I.D.
Column : YMC-Pack MB-ODS Eluent : A) acetonitrile/50 mM NH«H2PO4 (20/80)
150 X 2.1 mm I.D. B) acetonitrile/50 mM NHsH2PO: (65/35)
Eluent : THF/water/TFA (10/90/0.05) 0-100%B (0-60 min, linear)
Flow rate : 0.3 mL/min Flow rate :1.0 mL/min
Temperature : 30 C Temperature : 37 C
Detection : UV at 260 nm, 0.01 AUFS Detection : UV at 230 nm, 0.16 AUFS
Injection :10 uL (1.0 mg/L) Injection 15 uL (0.04 mg/mL)
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Atrazine derivatives

N=

H0—<\
NH02
2 Atrazine-2-hydi
2

Cl—<\ N

NH02

3

HCH:
cl -<\ —a
Hz

4

HCH\CH

,CHg

Hs
roxy

Hs

Atrazine-desisopropy!

,CHa
CHg

Atrazine-desethyl

7 IV RREA

Triazine herbicides

Cyanazine
Simazine
Atraton
Atrazine
Prometon
Terbumeton

Propazine

Prometryn
Terbutryn

moO0INOOO AN~

1
1

Sebuthylazine

Terbuthylazine

,CHz
4 N_<\IHCH\CH3
CI <\
NHCHs
Atrazine
w @ "
(0941020H) (0941102F)
Column : J'sphere ODS-H80 (4 um, 8 nm) Column : J'sphere ODS-H80 (4 um, 8 nm)
75 X 4.6 mm I.D. 150 X 4.6 mm I.D.
Eluent : acetonitrile/water/TFA (25/75/0.1) Eluent : acetonitrile/50 mM NHsH2PO4 (45/55)
Flow rate 1 1.0 mL/min Flow rate :1.0 mL/min
Temperature :37 'C Temperature :37 C
Detection : UV at 230 nm, 0.16 AUFS Detection 1 UV at 230 nm, 0.32 AUFS
Injection 15 uL (0.04 mg/mL) Injection 15 uL (0.05 mg/mL)
U7 IV REREE] PRERFRIREH
Triazine herbicides Urea herbicides
1 N_<NHCQH5 _QNHCH’gﬂ“ CHy o@wcomg:j
Cl{h:( Cl—(h_( ¢ 3
'NHC,Hs NHCZHs
Simazine Sebuthylazine Metoxuron
2 6 , 2
A, <CHs
: c|-§\ 2Hs N_QNHCH g:i\cﬂ_@wcon\gz;
e h_(NHCH,cH3 4
Isoproturon
Atrazine Propazine
3 7
CH s
NHCHZ *3 NHC CHa nHoong s
2 CH304<§_< Gt c|-<h N Chy 5 : “CHs
_(NHCH’gHa A(NHCQHg, 2
5 Prometon Terbuthylazine Diuron
6 4 CH: 8
57 s ,CH, CHa
/4 8 (HG-CHg o NHCH G -@—NHCONOCH;
CHgS:
cuaoﬁ\ _(NN H((:IH: Ha \ _/(NHCH(CHa
2 cl Metobromuron
Terbumeton Prometryn
9
CHy CHa
N— NHC CHg JAJ \_J NHCONOCH,
cms{h N CHy - R —
N NHCZH;, ! ! !
| | | | Terbutryn v = w Linuron
0 10 20 30 min
(A970210B) (0941028B)
Column : YMC-Pack Pro C18 (5 um, 12 nm) Column : J'sphere ODS-H80 (4 um, 8 nm)
250 X 4.6 mm I.D. 75 X 4.6 mm I.D.
Eluent : acetonitrile/50 mM NH4H2PO4 (45/55) Eluent : THF/water (30/70)
Flow rate : 1.0 mL/min Flow rate :1.0 mL/min
Temperature : 37 C Temperature : 37 C
Detection : UV at 230 nm, 0.32 AUFS Detection : UV at 260 nm, 0.16 AUFS
Injection :5 uL (0.05 mg/mL) Injection 14 uL (0.2 mg/mL)
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B = RRIREA]

Acid amide herbicides

m

AIVINA— FRIREA]

Carbamate herbicides

CH
7
@—NHC 00CHS oy

3

1. 0 0
(CHg)gNC*(‘J:NOCNHCHg

1

CHy N 3
,CHz
Q"\ COCH, CI 1 Propham
CHy
1
Metazachlor 2
2 cl —@NHCOOCH;
CHy ?Ha 2 ¢
,CHCH,0CH,
Ncoch, ci Swep
CzHs
Metolachlor 3
3
NHcoov:H(g:g
2, 3 CoHs cl
¢ CHz0CHs
NcocH, ¢l Chloropropham
CoHs
Alachlor
4 4
CoHs
N<CH20(CH2),CH, L
COCH, Ci
L/ CzHs ’ L
) ! [ Butachlor I I
w @ w -
(0941108C) (0941124G)
Column : J'sphere ODS-M80 (4 um, 8 nm) Column : J'sphere ODS-L80 (4 um, 8 nm)
75 X 4.6 mm |.D. 75 X 4.6 mm L.D.
Eluent : 2-propanol/THF/water (25/15/60) Eluent : acetonitrile/water (45/55)
Flow rate : 1.0 mL/min Flow rate 1 1.0 mL/min
Temperature :37 'C Temperature :37 C
Detection : UV at 210 nm, 0.16 AUFS Detection : UV at 240 nm, 0.16 AUFS
Injection : 8 uL (0.05 mg/mL) Injection 15 uL (0.08 mg/mL)
FIVINA— b RFFBRE] BEDUH
Carbamate insecticides Fungicides

H
SCHs ,{‘ s
Oxamyl ) @N}{/N\ﬂ
2. 0 1 Thiabendazole
CH3S—C(CHg)2CH=NOCNHCH
Aldicarb 3 2
2 OH
&NHgHs 4 O
é: g:a 0-Phenylphenol
3 07w 3
Bendiocarb e
N 0 QN*CHZCHO(C:FQCHZCHQ
QOCNHCH;;
5 CHpSCHs
Ethiofencarb a
4 Imazalil
5. 0 N(CHa)2 4
(CHaNCO—? "N
i
Pirimicarb
LJLJ )LL_J LA Diphenyl
— | | J
| | | 0 5 10 min
0 5 10 min
(J010220D) (A970217A)
Column : Hydrosphere C18 (3 um, 12 nm) Column : YMC-Pack Pro C18 (5 um, 12 nm)
75 X 4.6 mm I.D. 75 X 4.6 mm I.D.
Eluent : methanol/20 mM KH2POu (45/55) Eluent : methanol/20 mM NH4H2PO; (70/30)
Flow rate : 1.0 mL/min Flow rate :1.0 mL/min
Temperature : 30 C Temperature : 37 C
Detection : UV at 240 nm, 0.64 AUFS Detection : UV at 230 nm, 0.32 AUFS
Injection :5 uL (0.1 ~ 1.5 mg/mL) Injection :10 pL (0.02 ~ 0.20 mg/mL)
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Fungicides Imazalil
o
N s
<7
QWE
Thiabendazole
2
2
L OH 1. Imazali
:
4 o-Phenylphenol
3
'E/N—CHQCHOCC}:-IZCH=CH2
Imazalil =
4
Diphenyl - ¥
10—
(I) \"I) TIO min
(A970219A) (B931007A)
Column : YMC-Pack ODS-A (5 um, 12 nm) Column : J'sphere ODS-M80 (4 um, 8 nm)
75 X 4.6 mm I.D. 150 X 4.6 mm I.D.
Eluent : methanol/20 mM NH:H2PO. (70/30) Eluent : acetonitrile/20 mM NHsH2PO4 (50/50)
Flow rate 1 1.0 mL/min Flow rate 1 1.0 mL/min
Temperature :37 'C Temperature :37 C
Detection : UV at 230 nm, 0.32 AUFS Detection 1 UV at 230 nm, 0.04 AUFS
Injection :10 pL (0.02 ~ 0.20 mg/mL) Injection 110 pL (0.05 mg/mL)
B4 7 SREE MR TIREEARIP DR 7 FEEEE]

Anionic surfactants

CnHan+1

SO3Na

mV
1. Sodium decylbenzenesulfonate
1 (n=10)
[l 2. Sodium undecylbenzenesulfonate
(n=11)
3. Sodium dodecylbenzenesulfonate
2 (n=12)
m 4. Sodium tridecylbenzenesulfonate
(n=13)
3 5. Sodium tetradecylbenzenesulfonate
M (n=14)

200

100 5

(N040324D)

Anionic surfactants in a commercial laundry detergent

CnHan+1

A) Standard
SOsNa
mV

1. Sodium decylbenzenesulfonate
(n=10)

2. Sodium undecylbenzenesulfonate
(n=11)

3. Sodium dodecylbenzenesulfonate
(n=12)

4. Sodium tridecylbenzenesulfonate
(n=13)

5. Sodium tetradecylbenzenesulfonate
(n=14)

0
N040326B

B) Laundry detergent

: YMC-Pack Pro C18 (5 um, 12 nm)
250 X 4.6 mm I.D.

Column

Eluent : acetonitrile/water (65/35) containing 0.1 M NaClO4
Flow rate : 1.0 mL/min

Temperature : 40 C

Detection : FLS at Ex 221 nm, Em 284 nm

Injection 120 uL (2.0 ug/mL)

(FRL 15 FREKEEEDIRE T ELESL)

mV
2
300 M 3
M
200
1 4
100 r [
0
6 10 20 min
N040325A
(N040325A)
Column : YMC-Pack Pro C18 (5 um, 12 nm)
250 X 4.6 mm I.D.
Eluent : acetonitrile/water (65/35) containing 0.1 M NaClO4
Flow rate :1.0 mL/min
Temperature :40 C
Detection : FLS at Ex 221 nm, Em 284 nm
Injection 120 uL
Sample :A) 2.0 ug/mL

B) 25 ug/mL (water solution of laundry detergent powder)
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MRS L VY —th D21 4 2/ SREEEH]

Anionic surfactants in a commercial cleanser

X
| —CnHan+1
=

A) Standard SOsNa

mV

1. Sodium decylbenzenesulfonate
(n=10)

A AV EREE MR

Nonionic surfactants

CsgH1 7@(OCHZCH2)nOH

300 2. Sodium undecylbenzenesulfonate Triton X-100
(n=11) mAU
3. Sodium dodecylbenzenesulfonate
200 (n=12)
4. Sodium tridecylbenzenesulfonate
100 (n=13)
5. Sodium tetradecylbenzenesulfonate
(n=14) 30
0
N040326B
B) Cleanser 20
mvV
300 10
200
100 0 h h
0 0 10 20 30 min
N040323B
(N040323B)
Column : YMC-Pack Pro C18 (5 um, 12 nm) (N040308D)
250 X 4.6 mm I.D.
Eluent : acetonitrile/water (65/35) containing 0.1 M NaClO4 Column : YMC-Pack Pro C18 RS (5 um, 8 nm)
Flow rate : 1.0 mL/min 250 X 4.6 mm I.D.
Temperature : 40 C Eluent : THF/acetonitrile/water (10/45/45)
Detection : FLS at Ex 221 nm, Em 284 nm Flow rate 1 1.0 mL/min
Injection 120 uL Temperature :25C
Sample :A)2.0 ug/mL Detection 1 UV at 254 nm
B) 250 ug/mL (water solution of powder cleanser) Injection 110 uL (20 mg/mL)
FEA F SR EE R RUIFLYIUI-)
Nonionic surfactants Polyethyleneglycols
1. Triton X-100 1. PEG #20,000 (MW 20,000)
2. PEG #6,000 (MW 8,400)
3.PEG #4,000 (MW 3,350)
4. PEG #1,000 (MW 1,000)
1 5.PEG  #300 (MW  300)
6. Ethyleneglycol (MW 62)
6
5
2
34
o ] o L= f==
— o o) ~t uwr
_
l lh
@ =) @
— i) o3
(G920109C)
(G920123A)
Column : YMC-Pack Diol-120
500 X 8.0 mm I.D. Column : YMC-Pack Diol-120
Eluent : acetonitrile/water (10/90) 500 X 8.0 mm I.D.
Flow rate : 1.0 mL/min Eluent : acetonitrile/water (10/90)
Temperature : ambient (23 C) Flow rate 1 1.0 mL/min
Detection : UV at 260 nm, 0.02 AUFS Temperature : ambient (22 “C)
Injection :15 uL (5.0 mg/mL) Detection :RI, 64 x 10° RIU/FS
Sample : Triton X-100 Injection 1100 uL (1.67 mg/mL)
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Metabolites of organic solvents in human urine Hippuric and methylhippuric acids
1
A) Standard (50 ug/mL) 1. HNj:Sm CH(OH)COOH
mAU ; Careatinine
100
80 Lomeeen Mandelic acid
2.
60 4
40 2, Mandelic acid 2
I 5 6 7 2 CONHCH,COOH
R <
0 (Q070709A) 2 4 6 min ]
B) Blank urine (diluted 10 times with water) Phenylglyoxylic acid 3 Hippuric acid
mAU 1 3
100 N ONHCH,C00H CONHCH,GOOH
80 5 @CH:;
60 Hippuric acid 4
40 J 4 S o-Methylhippuric acid
Sl 5. @f 4
o (cororees 2 ¢ 6 min o-Methylhippuric acid GONHCH,COOH
C) Spiked blank urine (50 ug/mL)
mAU : CHa
100 6. m-Methylhippuric acid
% M thCH\:h' ic acid J 5
60 p-Methylhippuric aci d CONHGHCOOH
40 ONHCH,COOH —— — NHCH
| | U
20 £ é 0 10 20 min @
0 (Q070709C) 2 4 6 min m-Methylhippuric acid CHs
p-Methylhippuric acid
(Q070709C) (A961114A)
Column : YMC-UltraHT Hydrosphere C18 (2 um, 12 nm) Column : YMC-Pack Pro C18 (5 um, 12 nm)
100 X 2.0 mm I.D. 150 X 4.6 mm I.D.
Eluent : 20 mM CH3sCOONH4/2-propanol (97/3) Eluent : 20 mM NH4H2PO4-HsPOs (pH 3.2)/methanol (80/20)
Flow rate : 0.4 mL/min Flow rate 1 1.0 mL/min
Temperature :35°C Temperature :37 C
Detection 1 UV at 225 nm Detection 1 UV at 225 nm, 0.16 AUFS
Injection 1 uL Injection 110 pL (0.04 ~ 0.07 mg/mL)
TERRESSE 7ZILTe REKUT VD 2,4-DNPH FE(F
Hippuric and methylhippuric acids 2,4-Dinitrophenylhydrazones of aldehydes and ketones
0 12 1. Formaldehyde 2,4-DNPH
1 2. Acetaldehyde 2,4-DNPH
GHOHICOOH T 9 |11 3. Acetor?e 2,4-DNPH
4. Acrolein 2,4-DNPH
6 & 5. Propionaldehyde 2,4-DNPH
Mandelic acid 2 6. Crotonaldehyde 2,4-DNPH
7. Methylethylketone 2,4-DNPH
5 7 8. Isobutyraldehyde 2,4-DNPH
CONHCHZCOOH 3 9. Benzaldehyde 2,4-DNPH
2 . 10. n-Valeraldehyde 2,4-DNPH
Hi - id 11. p-Tolualdehyde 2,4-DNPH
1 ppuric act 12. Capronaldehyde 2,4-DNPH
3 3
CONHCH,COOH
5 CHs
4
o-Methylhippuric acid
4
CONHCH,COOH
CHy
L m-Methylhippuric acid \_J LN h u L
UL |-
| ] | | 5 CONHCH,COOH
0 10 20 30 min ' | | | !
" @ " @ "
H3 - - o o
p-Methylhippuric acid (T920302A)
Column : YMC-Pack Ca (5 um, 12 nm)
(A961119A) 150 X 4.6 mm I.D.
Eluent : A) tetrahydrofuran/water (10/90)
Column : J'sphere ODS-M80 (4 um, 8 nm) B) acetonitrile
150 X 4.6 mm I.D. 35%B (0-7 min), 35-65%B (7-18 min, linear), 100%B (18-19 min),
Eluent : 20 mM NH4H2PO4-HsPO4 (pH 3.2)/methanol (80/20) 35%B (19-35 min)
Flow rate : 1.0 mL/min Flow rate 1 1.5 mL/min
Temperature : 37 C Temperature : 30 C
Detection : UV at 225 nm, 0.16 AUFS Detection : UV at 360 nm, 0.01 AUFS
Injection :10 uL (0.04 ~ 0.07 mg/mL) Injection 111 uL (0.0025 mg/mL)

127

—
—

[PfUSWUOIIAUY ‘SOPIDNSaY l



—
—

RN R il l

]

=R REEEYE

Pesticides, Environmental

e

ZILTEe RB8KUT MEED 2,4-DNPH &K
2,4-dinitrophenylhydrazones of aldehydes and ketones

Formaldehyde 2,4-DNPH
Acetaldehyde 2,4-DNPH
Acetone 2,4-DNPH

Acrolein 2,4-DNPH
Propionaldehyde 2,4-DNPH
Crotonaldehyde 2,4-DNPH
Methylethylketone 2,4-DNPH
Isobutyraldehyde 2,4-DNPH
. Benzaldehyde 2,4-DNPH

10 10. n-Valeraldehyde 2,4-DNPH
11. p-Tolualdehyde 2,4-DNPH

»
©NOOOAGN S

=
©

BERSBIRRIEKTR

Polyaromatic hydrocarbons

Benzene
Naphthalene
7,12-Dimethylbenzo[a]anthracene
Acenaphthylene
Diphenyl
Fluorene
Naphthacene
Acenaphthene
9. Phenanthrene
10. Anthrathene
11. Fluoranthene

O N OA BN

(K930918B)

12. Capronaldehyde 2,4-DNPH 12. Pyrene
3 13. Triphenylene
14. Chrysene
15. Perylene
16. Benzo[e]pyrene
1 17. Benzo[b]fluoranthene
2l 18. Benzo[K]fluoranthene
19. Benzo[a]pyrene
20. Dibenzol[a,h]anthracene
67 10 21. Benzo[g,h,i]perylene
s " 1 22. Coronene
o | 15,1617
“ Wi
1 i 1 1 1 22
u = uw = uw —
(T931130D)
Column : J'sphere ODS-H80 (4 um, 8 nm) (K930918A)
75 X 4.6 mm |.D.
Eluent : A) tetrahydrofuran/water (20/80) Column : J'sphere ODS-H80 (4 um, 8 nm)
B) acetonitrile/methanol (90/10) 250 X 4.6 mm I.D.
30-67%B (0-15 min, linear), 30%B (15-25 min) Eluent : acetonitrile/water (65/35)
Flow rate : 1.0 mL/min Flow rate 1 1.0 mL/min
Temperature : 40 C Temperature :37 C
Detection : UV at 360 nm, 0.01 AUFS Detection 1 UV at 254 nm, 0.08 AUFS
Injection :15 L (0.001 mg/mL) Injection 17 ub
SIRGBIRRILKSR ZIRBBIRRILKE
Polyaromatic hydrocarbons Polyaromatic hydrocarbons
1. Benzene 1. Benzene
2. Naphthalene 2. Naphthalene
3. Acenaphthylene 3. 7,12-Dimethylbenzo[a]anthracene
4. 7,12-Dimethylbenzo[a]anthracene 4. Acenaphthylene
5. Diphenyl 5. Diphenyl
6. Fluorene 3 6. Fluorene
7. Acenaphthene 151617 7. Naphthacene
8. Naphthacene 8. Acenaphthene
9. Phenanthrene 10 9. Phenanthrene
10. Anthrathene 18 10. Anthrathene
4 11. Fluoranthene 1 3 11. Fluoranthene
12. Pyrene 21467 | 1 12. Pyrene
1 13. Triphenylene 20 13. Triphenylene
14. Chrysene b 14. Chrysene
23 15. Perylene 12 29 22 15. Perylene
16. Benzo[e]pyrene - 14 16. Benzo[e]pyrene
17. Benzo[b]fluoranthene ° s 17. Benzo[b]fluoranthene
10 18. Benzo[k]fluoranthene 9 18. Benzol[K]fluoranthene
s, 1 19. Benzo[a]pyrene 19. Benzo[a]pyrene
20. Dibenzola,h]anthracene 20. Dibenzol[a,h]anthracene
21. Benzo[g,h,i]perylene 21. Benzo[g,h,i]perylene
22. Coronene i 22. Coronene
"
22 L
1 Ll 1 1 ' 1 ! ! ! !
@ o ) © @ 2 a 3 Z
“ M “ ° a o (K930918C)

Column

Eluent

Flow rate
Temperature
Detection
Injection

: J'sphere ODS-M80 (4 um, 8 nm)
250 X 4.6 mm I.D.

: acetonitrile/water (65/35)

: 1.0 mL/min

HS7AE

: UV at 254 nm, 0.08 AUFS

17 uL

Column

Eluent

Flow rate
Temperature
Detection
Injection

: J'sphere ODS-H80 (4 um, 8 nm)
150 X 4.6 mm I.D.
: A) acetonitrile/water (50/50)
B) acetonitrile
30%B (0-5 min), 30-100%B (5-40 min), 100%B (40-50 min)
:1.0 mL/min
:37°C
: UV at 254 nm, 0.08 AUFS
17 uL
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Hydroxybenzoic acids

LYV VEEERIER

Resorcylic acid isomers

(0940606J)

1 COOH 4 COOH 7 CcooH Ho@/ OH
OH OH
HO: OH K0’©/ OH COOH
3,5-DHBA  2,5-DHBA 2,3-DHBA a-Resorcylic acid
2 COOH 5 8 2
) COOHOH oo 12 HO OH
. X
OH OH COOH
3,4-DHBA  2,4-DHBA Benzoic acid B-Resorcylic acid
3 COOH 6 9 3 3
@ COOH COOH HO©/OH
OH
5
Y QL
- . Resorcinol
3 p-HBA m-HBA Salicylic acid
4 4
COOH
6 DHBA, Dihydroxybenzoic acid ”°\©/°“
1 HBA, Hydroxybenzoic acid
Y -Resorcylic acid
7
4 ° d
' na
(0940530D) (0940607C)
Column : J'sphere ODS-H80 (4 um, 8 nm) Column : YMC-Pack Cs (5 um, 12 nm)
150 X 4.6 mm I.D. 150 X 4.6 mm I.D.
Eluent : acetonitrile/water/acetic acid (5/90/5) Eluent : methanol/100 mM KHzPQOa4 (10/90)
Flow rate 1 1.0 mL/min Flow rate : 0.8 mL/min
Temperature :37 'C Temperature :37 C
Detection : UV at 285 nm, 0.16 AUFS Detection 1 UV at 285 nm, 0.16 AUFS
Injection 15 uL (0.1 mg/mL) Injection 110 pL (0.05 ~ 0.4 mg/mL)
LYILY VERERME RZEBEFESE
Resorcylic acid isomers Benzoic acid derivatives
1 1 COOH
HO\©/ OH
4
COOH 1 OCHzCHg . .
2 X i p-Ethoxybenzoic acid
4 3 a-Resorcylic acid
2 2 COOH
HO\©[OH
COOH OCHCH2CH3
B-Resorcylic acid p-Propoxybenzoic acid
3 3 COOH
HO@OH 2
CHz
HS
Resorcinol CHony
p-lsopropylbenzoic acid
4 4 (Cuminic acid)
COOH 4 COOH
HO@/OH 3
5
y-Resorcylic acid OCHzCHaCHaCHy
p-Buthoxybenzoic acid
5 5”
L J‘} HQC_?_CHQ
' ' ' CHa
" - “ I"Iul')|IIIé“”u‘)“”c‘)““ul)l‘lIél p—tert—BUtylbenZOiCaCid

Column : YMC-Pack Ph (5 um, 12 nm)

150 X 4.6 mm I.D.
Eluent : methanol/100 mM KH2PO. (10/90)
Flow rate : 0.8 mL/min
Temperature : 37 C
Detection : UV at 285 nm, 0.16 AUFS
Injection :10 uL (0.05 ~ 0.4 mg/mL)

(0950511B)

Column : J'sphere ODS-M80 (4 um, 8 nm)

150 X 4.6 mm I.D.
Eluent : tetrahydrofuran/water/acetic acid (40/60/1)
Flow rate : 0.5 mL/min
Temperature : ambient (26 ‘C)
Detection : UV at 260 nm, 0.32 AUFS
Injection :10 uL (0.04 ~ 0.2 mg/mL)
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REBHFESE
Benzoic acid derivatives
COOH

OCH2CH3
p-Ethoxybenzoic acid

2 COOH

OCH,CHaCH3
p-Propoxybenzoic acid
3 COOH

CH3

/

CH‘CHg
p-Isopropylbenzoic acid
(Cuminic acid)

4 COOH

OCHoCH2CH2CH3
p-Buthoxybenzoic acid

X M URBEREMRE

Methoxybenzoic acid isomers

COOH

©0CH3

o-Methoxybenzoic acid
(o-Anisic acid)

2 COOH

OCH3

p-Methoxybenzoic acid
(p-Anisic acid)
3 3
COOH
OCHz

2 m-Methoxybenzoic acid
(m-Anisic acid)

M 5 COOH
AR IR AR «L_J _
cos 28 & 8 Hac—?‘CHa
Chy """'"""é'
p-tert-Butylbenzoic acid
(0950511C) (0950508A)
Column : J'sphere ODS-L80 (4 um, 8 nm) Column : J'sphere ODS-H80 (4 um, 8 nm)
150 X 4.6 mm I.D. 75 X 4.6 mm I.D.
Eluent : tetrahydrofuran/water/acetic acid (40/60/1) Eluent : acetonitrile/water/acetic acid (20/80/1)
Flow rate : 0.5 mL/min Flow rate 1 1.0 mL/min
Temperature : ambient (26 C) Temperature : ambient (25 C)
Detection : UV at 260 nm, 0.32 AUFS Detection 1 UV at 285 nm, 0.16 AUFS
Injection :10 uL (0.04 ~ 0.2 mg/mL) Injection 110 uL (0.17 mg/mL)
X Y REBHEIE o OORSBEBRIEHE
Methoxybenzoic acid isomers Chlorobenzoic acid isomers
1 1
1 COOH 1
COOH
o™ J°
0-Methoxybenzoic acid o-Chlorobenzoic acid
(o-Anisic acid)
2 COOH 2 COOH
3
OCHs3 Cl
p-Methoxybenzoic acid m-Chlorobenzoic acid
(p-Anisic acid) 2
3 3 COOH
3 COOH
OCH3 cl
2 m-Methoxybenzoic acid
(m-Anisic acid) p-Chlorobenzoic acid
‘Illh'ﬁlll'l;!' L L L T L A A I O O B I B IR AR AR I O )
= w - uw = ['e} L
- - o~ ™~ Le}
(0950508B) (0950509B)
Column : J'sphere ODS-M80 (4 um, 8 nm) Column : J'sphere ODS-H80 (4 um, 8 nm)
75 X 4.6 mm I.D. 150 X 4.6 mm I.D.
Eluent : acetonitrile/water/acetic acid (20/80/1) Eluent : acetonitrile/water/acetic acid (25/75/1)
Flow rate : 1.0 mL/min Flow rate :1.0 mL/min
Temperature : ambient (25 C) Temperature : ambient (27 ‘C)
Detection : UV at 285 nm, 0.16 AUFS Detection : UV at 270 nm, 0.04 AUFS
Injection :10 L (0.17 mg/mL) Injection 110 pL (0.17 mg/mL)
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Chlorobenzoic acid isomers

.

+,JL_.‘

2 COOH
Cl
3 m-Chlorobenzoic acid
3 COOH
2
¢]

COOH

@m

o-Chlorobenzoic acid

p-Chlorobenzoic acid

75 IVERE MK

Phthalic acid isomers

O0H
COOH

Phthalic acid

COOH

1 COOH
Terephthalic acid

COOH

COOH

Isophthalic acid

|
20 min

0 10
L I T T T A I B B O
“" 2 = & & b
(0950509D) (A971112B)
Column : YMC-Pack ODS-AM (5 um, 12 nm) Column : YMC-Pack Pro C18 (5 um, 12 nm)
150 X 4.6 mm I.D. 150 X 3.0 mm I.D.
Eluent : acetonitrile/water/acetic acid (25/75/1) Eluent : methanol/10 mM HsPOs (25/75)
Flow rate 1 1.0 mL/min Flow rate : 0.4 mL/min
Temperature : ambient (27 C) Temperature :37 C
Detection : UV at 270 nm, 0.04 AUFS Detection 1 UV at 254 nm, 0.16 AUFS
Injection 110 pL (0.17 mg/mL) Injection 14 uL (0.05 ~ 0.5 mg/mL)
T 5 VB ME RUZz /=)
Phthalic acid isomers Polyphenols
1 1. Pyrogallol
OOH 2. Hydroquinone
COOH 2 3. Catechol
4. Phenol
Phthalic acid
5 1
9 COOH 3
1
4
3 COOH
Terephthalic acid
COOH
COOH
Isophthalic acid
|
0 1|0 2l0 min 0 10 20 min
(A971112A) (H890627A)
Column : YMC-Pack ODS-AQ (5 um, 12 nm) Column : YMC-Pack Ph (5 um, 12 nm)
150 X 4.6 mm I.D. 250 X 4.6 mm I.D.
Eluent : methanol/10 mM HsPOs (25/75) Eluent : 5 mM acetic acid
Flow rate : 1.0 mL/min Flow rate :1.0 mL/min
Temperature : 37 C Temperature : 25 C
Detection : UV at 254 nm, 0.16 AUFS Detection : UV at 280 nm, 0.32 AUFS
Injection :10 uL (0.05 ~ 0.5 mg/mL) Injection 120 uL
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Dimethylphenol isomers

CH3 CH3
HO. HO.

IAFIVT =/ —IVEME
Dimethylphenol isomers

CH3z CH3

HO HO.

asmlﬁ

CHg CH3
CHz CH3
2,6-Dimethylphenol 2,5-Dimethylphenol 2,6-Dimethylphenol  2,5-Dimethylphenol

3 CH3 4 CHg 3 CH3 4 CH3

HD@ Ho@,CHJ HO@ HO- t _CH3
CHs CH3

2,4-Dimethylphenol 2,3-Dimethylphenol 2,4-Dimethylphenol 2,3-Dimethylphenol

5 6 5 6
HO CH3 Ho©:cm 1 HO@CH:i HO. CHa
N QI
CHs ’ Lis CHs
3,5-Dimethylphenol 3,4-Dimethylphenol 2,34 3,5-Dimethylphenol  3,4-Dimethylphenol
2
4
3
5 5
6 6

1Q
40
10
i
a
40
2]

(T921019B) (T921020C)
Column : YMC-Pack Polyamine Il Column : YMC-Pack NHz (5 um, 12 nm)
250 X 4.6 mm I.D. 250 X 4.6 mm I.D.
Eluent : 20% ethyl acetate in hexane Eluent 1 10% ethyl acetate in hexane
Flow rate : 1.0 mL/min Flow rate 1 1.0 mL/min
Temperature :30 C Temperature :30 C
Detection : UV at 254 nm, 0.08 AUFS Detection 1 UV at 254 nm, 0.08 AUFS
Injection 120 pL (0.33 mg/mL) Injection 120 pL (0.33 mg/mL)
Jx/—IVEEEK Tz /—LESF
Phenol derivatives Phenol derivatives
1 1
OH OH
om@noz @NOQ
2,6-Dinitrophenol o-Nitrophenol
1 2 OH 2
23 e | &
NO2
2,4,6-Trinitrophenol 4 o-Chlorophenol
3 OH . 3 OH
NO2 3 @\
NO2
5 NO2 m-Nitrophenol
2,4-Dinitrophenol
4 OH
4 OH
cl cl 2
° NO:;
. 2
4 6 2,6-Dichlorophenol p-Nitrophenol
5 OH
@cr 5 OH
c Cl
2,4-Dichlorophenol m-Chlorophenol
6 OH L 6 OH
ol : cl _ L uu
| I |
0 10 20 min 0 10 20 min
cl cl
2,4,6-Trichlorophenol p-Chlorophenol
(09506186l) (0950614C)
Column : J'sphere ODS-H80 (4 um, 8 nm) Column : J'sphere ODS-H80 (4 um, 8 nm)
75 X 4.6 mm I.D. 150 X 4.6 mm I.D.
Eluent : 2-propanol/water/TFA (40/60/0.1) Eluent : tetrahydrofuran/water/acetic acid (35/65/1)
Flow rate : 0.4 mL/min Flow rate : 0.5 mL/min
Temperature :37 C Temperature : 37 C
Detection : UV at 230 nm, 0.13 AUFS Detection : UV at 240 nm, 0.13 AUFS
Injection :5 ulL (0.04 mg/mL) Injection 14 uL (0.08 mg/mL)
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Phenol derivatives . Cresol isomers
OH 1
NO7 OH
o-Nitrophenol CHs
2
OH m-Cresol
s - 1,2 5
OH
o-Chlorophenol ©
3
1 OH CHg
3 -
4 NO . . p-Cresol
m-Nitrophenol OH
4 OH ©/CH3
2
5 o-Cresol
NO2
p-Nitrophenol
5 OH
Qs
U U m-Chlorophenol
_ ,_._IU U L 6 OH e
| |
(') 1'0 2'0 min © (5 20 40 min
(¢]
p-Chlorophenol
(0950614F) (0951025B)
Column : YMC-Pack ODS-AM (5 um, 12 nm) Column : J'sphere ODS-H80 (4 um, 8 nm)
150 X 4.6 mm I.D. 150 X 4.6 mm I.D.
Eluent : tetrahydrofuran/water/acetic acid (35/65/1) Eluent : acetonitrile/water (18/82)
Flow rate : 0.5 mL/min Flow rate 1 1.0 mL/min
Temperature :37 'C Temperature :37 C
Detection : UV at 240 nm, 0.13 AUFS Detection 1 UV at 260 nm, 0.064 AUFS
Injection 14 uL (0.08 mg/mL) Injection :10 pL (0.3 mg/mL)
L Y—VEEE o007z /—)VEHEEF
Cresol isomers Chlorophenol isomers
1 1. OH
OH o
1.2
CHg 5 o-Chlorophenol
m-Cresol 2. oy
2 OH
Cl
3 p-Chlorophenol
CHs 3.
p-Cresol QH
3 @
3 oH ¢l
@CH;; ! m-Chlorophenol
o-Cresol
| | | 1 | U
0 20 40 min 0 10 20 min
(0951025C) (J011113D)
Column : J'sphere ODS-M80 (4 um, 8 nm) Column : YMC-Pack Pro C18 RS (5 um, 8 nm)
150 X 4.6 mm I.D. 150 X 4.6 mm I.D.
Eluent : acetonitrile/water (18/82) Eluent : acetonitrile/water/acetic acid (30/70/1)
Flow rate : 1.0 mL/min Flow rate :1.0 mL/min
Temperature : 37 C Temperature : 37 C
Detection : UV at 260 nm, 0.064 AUFS Detection : UV at 230 nm, 0.32 AUFS
Injection :10 uL (0.3 mg/mL) Injection 110 pL (0.1 ~ 0.2 mg/mL)
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Chloroacetophenone isomers

COCHg
/Cl

o-Chloroacetophenone

COCH3

cl

1 p-Chloroacetophenone

(%OCH;;

Ly

m-Chloroacetophenone

1 1
0 10 20 min

=TT ZJVEME
Terphenyl isomers

o-Terphenyl

m-Terphenyl

2.

3.

p-Terphenyl

1
0 10 20 min

(J011026B) (JO20719E)
Column : YMC-Pack Pro C18 RS (5 um, 8 nm) Column : YMC-Pack Pro C18 RS (5 um, 8 nm)
150 X 4.6 mm I.D. 150 X 4.6 mm I.D.

Eluent : acetonitrile/water (40/60) Eluent : methanol/water (85/15)

Flow rate : 1.0 mL/min Flow rate 1 1.0 mL/min

Temperature :30 C Temperature :37 C

Detection : UV at 254 nm, 0.32 AUFS Detection : UV at 254 nm, 0.16 AUFS

Injection :8.0 uL (0.05 ~ 0.1 ulL/mL) Injection 110 uL (0.02 mg/mL)

75— VE&E 75— VREF

Fullerenes Fullerenes

| @ | @
1
! Buckminsterfullerene (Cso) Buckminsterfullerene (Ceo)
2
2 @ 2 @
2
(5,6)-Fullerene (Cro) (5,6)-Fullerene (Cro)
(S930119B) (5930128B)
Column : YMC-Pack ODS-A (5 um, 12 nm) Column : YMC-Pack Ph (5 um, 12 nm)
150 X 6.0 mm I.D. 150 X 6.0 mm I.D.

Eluent : hexane/2-propanol (70/30) Eluent : hexane/2-propanol (50/50)

Flow rate : 1.0 mL/min Flow rate :1.0 mL/min
Temperature : ambient (25 C) Temperature : ambient (25 ‘C)

Detection : UV at 350 nm, 0.08 AUFS Detection : UV at 350 nm, 0.08 AUFS
Injection 14 ul (0.125 mg/mL) Injection 14 uL (0.125 mg/mL)
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1-(2-EUIJILT7 V) -2- 7T =)L (PAN) EEBFL— b
Metal-PAN chelates

A3l A=t

Coordination compounds

Co (Il)-1-(2-Pyridylazo)-2-naphthol
Ni (Il)-1-(2-Pyridylazo)-2-naphthol
Fe (Ill)-1-(2-Pyridylazo)-2-naphthol

1.
2.
3.
4. Zn (I)-1-(2-Pyridylazo)-2-naphthol

N .-

10
¢}

1. Uracil
2. Acetylacetone
3. 8-Quinolinol

(T910520A)
(M9106041)
Column : YMC-Pack ODS-AM (5 um, 12 nm)
150 X 6.0 mm I.D. Column : YMC-Pack ODS-AM (5 um, 12 nm)
Eluent : acetonitrile/water (70/30) containig 0.01% PAN 150 X 4.6 mm I.D.
and 10 mM tetrabutylammonium bromide Eluent : 20 mM KH2PO4-K2HPOQ. (pH 7.6)/methanol (40/60)
Flow rate 1 1.0 mL/min Flow rate 1 1.0 mL/min
Temperature :30 C Temperature :40 C
Detection : VIS at 565 nm, 0.08 AUFS Detection 1 UV at 254 nm, 0.32 AUFS
Injection 112 plk (25 ~ 92 ug/mL)
E/FFA—I FE/7IA-
Hinokitiol Aminoalcohols
1. Ethanolamine
1 2. Diethanolamine
HaC CHs 3. N-Methylethanolamine
\C/H 4. Triethanolamine
5. N,N-Dimethylethanolamine
2
HO
0 5
Hinokitiol 12
1 3
2 4
OH
1-Naphthol (1.S.)
| J . .
| | U 2 8
0 10 20 min
(0960507F) (M920124B)
Column : YMC-Pack ODS-AM (5 um, 12 nm) Column : YMC-Pack PolymerC18
150 X 4.6 mm I.D. 250 X 6.0 mm I.D.
Eluent : 20 mM NH«HzPO4 containing 1 mM EDTA - 2Na/acetonitrile (65/35) Eluent : 100 mM Na:HPO4+/100 mM NaOH (60/40, pH 12.0)
Flow rate : 1.0 mL/min Flow rate 1 0.6 mL/min
Temperature : 37 C Temperature : 20 C
Detection : UV at 320 nm, 0.16 AUFS Detection : UV at 215 nm, 0.32 AUFS
Injection :10 uL (0.08, 0.25 mg/mL) Injection 150 pL (0.2 ~ 3.0 mg/mL)
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. . NH,
Urea and related compounds Aromatic amines
1. Urea
2. Propionamide NH;
3. Ethylurea p-Phenylenediamine
4. 1,3-Diethylurea 2 2
5. 1,1-Diethylurea OH
2,
! NH2
p-Aminophenol
! 8 NHa
“ <
4 s NHy
m-Phenylenediamine
3
4 OH
5
6 He
m-Aminophenol
5 NH,
g
\ LL LJ o-Phenylenediamine
' | [ | ' ——UU 6 OH
= o o 2 a2 (IJ EI') ]IO 1|5 min @NHz
o-Aminophenol
(M920108A) (S961007C)
Column : YMC-Pack PolymerC18 Column : YMC-Pack Pro C18 (5 um, 12 nm)
250 X 6.0 mm I.D. 150 X 4.6 mm I.D.
Eluent 1 0.4% HCIO4 (pH 1.3) Eluent : 50 mM NH:sH2PO4-(NH4)2HPO: (pH 6.7)/methanol (95/5)
Flow rate : 0.5 mL/min Flow rate 1 1.0 mL/min

Temperature : 25 C
Detection : UV at 210 nm, 0.32 AUFS
Injection 115 uL (0.4 ~ 7.5 mg/mL)

Temperature :37 C
Detection 1 UV at 254 nm, 0.26 AUFS
Injection 15 uL (0.125 ~ 0.5 mg/mL)

BEEETIY

. . 1 NH.
Aromatic amines §
NHp
p-Phenylenediamine
2
OH
2
1
NHp
p-Aminophenol
3
4 NHp
<™
m-Phenylenediamine
3
4
5 OH
6
NH,
m-Aminophenol
5
NHp
@NHZ
Uuu o-Phenylenediamine
— 6
| | | | . OH
0 5 10 15 min Nt
o-Aminophenol
(S961004E)
Column : YMC-Pack ODS-AM (5 um, 12 nm)
150 X 4.6 mm L.D.
Eluent : 50 mM NHsH2PO4-(NH4):HPO4 (pH 6.7)/methanol (95/5)

Flow rate :1.0 mL/min

Temperature :37 C

Detection : UV at 254 nm, 0.26 AUFS
Injection :5 ulL (0.125 ~ 0.5 mg/mL)
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Optical isomers

EF7 b=
1,1'-Bi-2-naphthol

cNOZIAO7VRAUIVISZ /=)
2,2,2-Trifluoro-1-(9-anthryl)ethanol

L,
mAU (R)
o9
30
20
10
o b
T T T T \.
10 20 (min) 0 10 20 30 min
(NO20605A) (N050823B)
Column : YMC CHIRAL NEA (R) Column : YMC CHIRAL NEA (R)
250 X 4.6 mm I.D. 250 X 4.6 mm I.D.
Eluent : acetonitrile/water (50/50) Eluent : acetonitrile/water (40/60)
Flow rate 1 1.0 mL/min Flow rate :1.0 mL/min
Temperature : ambient Temperature : ambient
Detection 1 UV at 235 nm Detection 1 UV at 254 nm
Injection 11 uL (2.8 mg/mL) Injection 110 pL (0.01 mg/mL)

MOZIWLAOFPZVAUINIZ /=)L
2,2,2-Trifluoro-1-(9-anthryl)ethanol

mAU
50
40

30

20

min

(N050823A)

MOTLAOPZVAUINIZ /=)
2,2,2-Trifluoro-1-(9-anthryl)ethanol

mAU )

100

50

I

0 10 min

(N0508190C)

Column : YMC CHIRAL NEA (R)
250 X 4.6 mm I.D.

Eluent : n-hexane/ethanol (98/2)

Flow rate : 1.0 mL/min

Temperature : 30 C

Detection : UV at 254 nm

Injection :10 uL (0.01 mg/mL)

Column : YMC CHIRAL NEA (R)
250 X 4.6 mm I.D.
Eluent : n-hexane/dichloromethane/ethanol (70/30/1)
Flow rate :1.0 mL/min
Temperature : 30 C
Detection 1 UV at 254 nm
Injection 110 pL (0.01 mg/mL)
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Optical isomers

AFYNILESY—=IL
Hexobarbital

CBZ-7xZIb73=V
CBZ-Phenylalanine (Z-Phe-OH)

&

COOH

M
o

Propranolol hydrochloride

10 20 30 (min)
10 20 (min)
(N020605C) (N020605D)

Column : YMC CHIRAL NEA (R) Column : YMC CHIRAL NEA (R)

250 X 4.6 mm I.D. 250 X 4.6 mm I.D.
Eluent : acetonitrile/water (30/70) Eluent : 0.5 M NaClO:-HCIO: (pH 2.0)/acetonitrile (70/30)
Flow rate 1 0.7 mL/min Flow rate 1 1.0 mL/min
Temperature : ambient Temperature : ambient
Detection :UVat210 nm Detection 1 UV at 254 nm
Injection :1 L (1.2 mg/mL) Injection 110 uL (1.5 mg/mL)
\MJO075./0-)b BRI Y=Y

Ketamine hydrochloride

x,NHCH3
OH .
H HCI
(6] N CHj
\/*\/ Y . HCl Cl
CHj
—N
i 1 | |
10 20 (min)
10 20 (min)
(N020605E) (N020605F)
Column : YMC CHIRAL NEA (R) Column : YMC CHIRAL NEA (R)
250 X 4.6 mm I.D. 250 X 4.6 mm I.D.
Eluent : acetonitrile/0.5 M NaClOs (40/60) Eluent : acetonitrile/0.5 M NaClOs (40/60)
Flow rate :1.0 mL/min Flow rate 1 1.0 mL/min
Temperature : ambient Temperature :ambient
Detection : UV at 254 nm Detection 1 UV at 268 nm
Injection :5 ul (1.5 mg/mL) Injection :10 uL (1.4 mg/mL)
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Optical isomers

ZAn VAN
Chlorthalidone

Jx./707x VAV OA
Fenoprofen calcium salt; hydrate

0] -
SO,NH, ?oo
NH * CH—CH,
O Cl Ca?* « 2H,0
: O~
2
_f\(_—JJ Ao J
I5 1|0 15 2IO (min) é 1'0 1‘5 2.0 (min)
(N020605H)
(N020605G)
Column : YMC CHIRAL B-CD BR
Column : YMC CHIRAL B-CD BR 250 X 4.6 mm I.D.
250 X 4.6 mm I.D. Eluent : 0.53 M AcOH-0.53 M TEA (pH 4.0)/acetonitrile (10/90)

Eluent : water/acetic acid (100/1) (TEA=triethylamine)
Flow rate 1 1.0 mL/min Flow rate :1.0 mL/min
Temperature :25°C Temperature :25°C
Detection 1 UV at 254 nm Detection 1 UV at 254 nm
Injection 12 uLk (1 mg/mL) Injection 15 uL (1 mg/mL)
iiez7orzy ~FVYNILESY =)L

Flurbiprofen

O O ﬁ)H—COOH

CHs

L

10 15 20 (min)

(N0206051)

Hexobarbital

P

(min)

Column
Eluent

Flow rate
Temperature
Detection
Injection

: YMC CHIRAL B-CD BR
250 X 4.6 mm I.D.

: 0.53 M AcOH-0.53 M TEA (pH 4.0)/acetonitrile (10/90)
(TEA=triethylamine)

: 1.0 mL/min

:25°C

: UV at 254 nm

12 Lk (1 mg/mL)

(N0206054)
Column : YMC CHIRAL B-CD BR
250 X 4.6 mm I.D.
Eluent :0.2 M AcOH-0.2 M TEA (pH 5.6)/methanol (70/30)
(TEA=triethylamine)
Flow rate 1 1.0 mL/min
Temperature : 30 C
Detection 1 UV at 254 nm
Injection 15 uL (1 mg/mL)
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Optical isomers
427707V AVFINZR
Ibuprofen Indapamide
CHs Hag SO,NH,
*
Hy * “COOH
N—NHCO Cl
HaC
+1/2H,0
10 20 (min) —J
5 10 (min)
(N020605K) (N020605L)
Column : YMC CHIRAL B-CD BR Column : YMC CHIRAL B-CD BR
250 X 4.6 mm I.D. 250 X 4.6 mm I.D.
Eluent : 0.1 M AcOHag-TEAaq (pH 4.0)/acetonitrile (10/90) Eluent : 0.2 M AcOH-0.2 M TEA (pH 5.6)/acetonitrile (90/10)
(TEA=triethylamine) (TEA=triethylamine)

Flow rate : 1.0 mL/min Flow rate : 1.0 mL/min
Temperature :25°C Temperature :25°C
Detection : UV at 254 nm Detection 1 UV at 254 nm
Injection 120 puL (2 mg/mL) Injection 12 uL (1 mg/mL)
gr7JO7zV CBZ-7xZIL75=Y
Ketoprofen CBZ-Phenylalanine (Z-Phe-OH)

s

X

* CHCOOH
O
— L
5 10 15 20 (min)
(N020605M)

Column : YMC CHIRAL B-CD BR

250 X 4.6 mm I.D.
Eluent : 0.2 M AcOH-0.2 M TEA (pH 5.6)/methanol (30/70)

(TEA=triethylamine)
Flow rate :1.0 mL/min
Temperature : 25 C
Detection : UV at 254 nm
Injection :10 uL (1 mg/mL)

O/\ o N~ * TcooH
H
I5 10 (min)
(NO20605N)

Column : YMC CHIRAL B-CD BR

250 X 4.6 mm I.D.
Eluent :0.53 M AcOH-0.53 M TEA (pH 4.0)/acetonitrile (40/60)

(TEA=triethylamine)
Flow rate 1 1.0 mL/min
Temperature : 25 C
Detection 1 UV at 254 nm
Injection 15 uL (1 mg/mL)
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Optical isomers

iiezJorzzy
Flurbiprofen

O O (*EH—COOH

- CHj

(min)

FIFILIFIL7 L=V
1-(1-Naphthyl)-ethylalcohol

*
HaC—CH—OH

(min)

(N0206050)
Column : YMC CHIRAL y-CD BR
250 X 4.6 mm I.D.
Eluent 1 0.53 M AcOH-0.53 M TEA (pH 4.0)/methanol (30/70)
(TEA=triethylamine)
Flow rate : 1.0 mL/min
Temperature :25°C
Detection : UV at 254 nm
Injection 12 Lk (1 mg/mL)

(N020605P)
Column : YMC CHIRAL y-CD BR
250 X 4.6 mm |.D.
Eluent 1 0.2 M AcOH-0.2 M TEA (pH 5.6)/methanol (90/10)
(TEA=triethylamine)
Flow rate : 1.0 mL/min
Temperature :30 C
Detection 1 UV at 254 nm
Injection 15 uL (1 mg/mL)

ZxZ)IVIFIV7ILI-Ib
Phenylethylalcohol

*
HsC—CH—0H
5 ' 10 (min)
(N020605Q)

Column : YMC CHIRAL y-CD BR

250 X 4.6 mm I.D.
Eluent 1 0.53 M AcOH-0.53 M TEA (pH 4.0)/methanol (90/10)

(TEA=triethylamine)
Flow rate :1.0 mL/min
Temperature : 30 C
Detection 1 UV at 254 nm
Injection :5 uL (10 mg/mL)

\EETO07J5/0-)b
Propranolol hydrochloride

CHj
10 20 ?;O (min)
(NO20605R)
Column : YMC CHIRAL y-CD BR
250 X 4.6 mm I.D.
Eluent : acetonitrile/methanol/acetic acid/triethylamine (99/1/0.3/0.25)
Flow rate :1.0 mL/min
Temperature : 25 C
Detection 1 UV at 254 nm
Injection 15 uL (1 mg/mL)
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Optical isomers

hL—H—iEE
Troger's base

)

10 20 (min)

CBZ-7xZIb735=V
CBZ-Phenylalanine (Z-Phe-OH)

BN

(N020605S)
Column : YMC CHIRAL y-CD BR
250 X 4.6 mm I.D.
Eluent : 0.2 M AcOH-0.2 M TEA (pH 5.6)/acetonitrile (90/10)
(TEA=triethylamine)
Flow rate : 1.0 mL/min
Temperature :30 C
Detection : UV at 254 nm
Injection :5 L (1 mg/mL)

O/\ 07 NT* cooH
H
(min)
5 10
(N020605T)

Column : YMC CHIRAL y-CD BR

250 X 4.6 mm I.D.
Eluent : 0.583 M AcOH-0.53 M TEA (pH 4.0)/acetonitrile (60/40)

(TEA=triethylamine)
Flow rate : 1.0 mL/min
Temperature :25C
Detection 1 UV at 254 nm
Injection 15 uL (1 mg/mL)
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Additional Data

L
KBHEFIY (BRTFOBRFMY I EER) KiBHESIY
Water-soluble vitamins R100315D Water-soluble vitamins R1002265
1. Thiamine HCI (Vitamin B1) 1. Nicotinic acid
2. Pyridoxine HCI (Vitamin Bs) - Nootinic acid
L 2. Erythorbic acid
3. Nicotinamide 3. L-Ascorbic acid
4. Cyanocobalamin (Vitamin B12) - L-Ascorbic adl
5. L-Ascorbic acid 2-glucoside
6. L-Ascorbic acid (Vitamin C) mAU
mAU 7. Erythorbic acid 2
1 8. Riboflavin (Vitamin B2)
9. Nicotinic acid 80
3
3
2 60
5
1
15 8 404
2
6 204
10
7
0 ,
5 9
4
.
T T T T T . 0 2 4 6 8 10 min
5 10 15 20 25 min
Column : YMC-Triart C18 (5 um, 12 nm)
250 X 4.6 mml.D. ; ;
Eluent : phosphate buffer®/acetonitrile (90/10) collny i ¥5“€)C);F;agkm?1;?|g\lp @, 2w
Dissolve 1.4 g KH2PO4 in 800 mL water — add 26 mL 10% TBA=OH Ell 100 mM. CH CbéNH Jacstonitrile (15/85)
— adjust pH 5.2 by 20% HaPOs — add water to make 1000 mL N i gl d !
} ; Flow rate :0.2 mL/min
Flow rate : 0.8 mL/min T t - 40°C
Temperature  :40°C Dertnpira e :UV (254
Detection - UV at 260 nm | _eetg e i 5 La 0.02 nm/ L
Injection :10 L (5 pg/mL) plectel SR i)
BEIEE-XULA VR BEIEE-XILA VR
Nucleosides and bases R090205G Nucleosides and bases R090116P
1 4. o
1 4.
mAU NHa :J\ i mAU o] NHp
' HOHC HJ:E E\/)}
40 43 OA\H € o 1 oy oy
OH OH 154
Cytosine Uridine Uracil Cytosine
30 2. NHy 5. ij[ 2. 5.
o NHp
NP H 1\
&:) HzN)\\N‘ b 3 N ¥
4 HOHC HOHC ) 104 2 OJ\ OJ\
2 HOHC HOH,C
s OH OH OH OH 4
20 Cytidine Guanosine OH OH OH O
Uridine Cytidine
3. 6. " 6
0 P Y 51 3. 6.
6 HN)E K\N‘ v 5 NH, y N
10 OJ\N HOHG o, N( | "§ R | N\>
NN HOHC
OH OH HOHC
Uracil Adenosine UU OH OH
OH OH
07 Adenosine Guanosine
o }—y U
L e e
0 5 10 15 min ° " 15 min
Column : Hydrosphere C18 (5 um, 12 nm) Column : YMC-Pack Diol-NP (5 um, 12 nm)
150 X 4.6 mml.D. 150 X 2.0 mml.D.
Eluent : 20 mM CH3COONH3-CH3COOH (pH 4.1)/methanol (90/10) Eluent : water/acetonitrile (10/90) containing 10 mM CH3COONH4
Flow rate : 1.0 mL/min Flow rate : 0.2 mL/min
Temperature  : 30°C Temperature  : 30°C
Detection 1 UV at 254 nm Detection 1 UV at 254 nm
Injection :5ul Injection BT
Sample : Cytosine (0.01 mg/mL), Cytidine (0.01 mg/mL), Uracil (0.005 mg/mL), Sample : Uracil (0.005 mg/mL), Uridine (0.01 mg/mL), Adenosine (0.01 mg/mL),
Uridine (0.01 mg/mL), Guanosine (0.01 mg/mL), Adenosine (0.01 mg/mL) Cytosine (0.01 mg/mL), Cytidine (0.01 mg/mL), Guanosine (0.01 mg/mL)
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e
XILFFE RTFK (MW 556 - 3,465)
Nucleotides R1002090 Peptides (MW 556 - 3,465) R091009C
1.5-TMP
2.5-UMP
3.5-IMP 1. Oxytocin (MW 1,007)
mAU 34 4.5-AMP 2. Met-Enkephalin (MW  574)
! 5.5-GMP 3. Leu-Enkephalin (MW  556)
6.5'-CMP 4. Neurotensin (MW 1,673)
40 5. v -Endorphin (MW 1,859)
6. B-Endorphin (MW 3,465)
mAU
357 3
100
307 1 6
75 4
251 2
207 504
5
151
254
107 L/_H
51 0]
il
0
| 25+
T T 0'"'é""1w0'"'1w5""2wo""2w5mm
2 4 6 8 10 12 14  min
Column : YMC-Triart C18 (5 um, 12 nm)
Column - YMC-Pack Diol-NP (5 um, 12 nm) 150 X 2.0 mml.D.
150 X 2.0 mml.D. Eluent : A) water/TFA (100/0.1)
Eluent : 100 mM CH3COONH/acetonitrile (25/75) B)acetonimicIEACOO Ol
Flow rate : 0.2 mL/min 20-45%B (0-25 min)
Temperature  : 40°C Flow rate :0.2 mL/min
Detection :UV at 254 nm Bzgz?;a;”re a(/(;t 200l
Injection 21 ul (0.1 mg/mL, : G
) (] gt Injection 2 uL (0.075~0.25 mg/mL)
HHEER RESVIFRY
Organic acids Q0910220 Soy isoflavones U100712A
mAU
20+
mAU ]
500 ]
R 1. Formic acid b
] 2. Acetic acid 1
1 3. Propionic acid
400 7 ! P 0
: ] U100622A
: ‘ 2‘ 1‘1 (‘5 B‘ ‘ 1‘2 min
300
7 B cH,oH cnon CH,OH CHzOCUCHzCOOH
] \
4 cHzco s
: Daidzin G\ycmn Genistin 6"-0-Malonyldaidzin o
E 3 CHZOCOCHQCOQH 6. cnzococnj 8 cuzococm MCW GO0
100
] \
1 cmcc cH;co
J oH on on
0 6"-0-Malonylglycitin 6" O—Acelyldaldzm
T T T T T T T 1
9 10, 1. 12,
0 2 4 6 min o N Ho. o. CH,0C0CH, o N
) 0 YN CI)
0O U (1) 0
o . o o Y O o o o
on
Daidzein Glycitein 6"-O-Acetylgenistin Genistein
Column : YMC-Triart C18 (3 um, 12 nm)
’ 50 X 2.0 mml.D.
Column : YMC-Triart C18 (5 um, 12 nm) Eluent : A) acetonitrile/waterFHCOOH (10/90/0.1)
150 X 3.0 mml.D. B) acetonitrile/water/HCOOH (60/40/0.1)
Eluent - acetonitrile/0.1% H3PO4 (5/95) 5-40%B (0-12 min)
Flow rate : 0.425 mL/min Flow rate - 0.4 mL/min
Temperature eI/ Temperature :25%C
Detection :UVat210 nm Detection : UV at 254 nm
Injection 12 pb (5 pL/mL) Injection 12k
Sample :0.01 mg/mL
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Additional Data

L
FTYAY FROKTA Y TSHY ELRY—mDT7 U b7y (A4 TERANRESH)
Sov isof ) I ; Anthocyanins in bilberry (The Italian Pharmacopoeia 11th Edition) 090216
0y ISsoriavones In supplemen U1007128
mAU]
A) Standard (0.01 mg/mL) ;: gs:gi;' ]; E:{gfc
3.Cy-Gal  13. Mv-Gal
1504 | 4.Dp-Ara  14.Pn-Ara
5.Cy-Glc  15. Mv-Gle
6.Pt-Gal  16.Cy
1. Daidzin 7.Cy-Ara  17. Mv-Ara
2. Glycitin 1004 | 8.PtGlc  18.Pt 1
. 9.Dp
3. Genistin o PGl
4. 6"-0-Malonyldaidzin
5. 6™-O-Malonylglycitin 50
6. 6"-O-Acetyldaidzin
0 U100708A 7. 6"-O-Acetylglycitin
! 8. 6-0-Malonylgenistin 0l
0 2 4 6 8 10 12 min " — T T T 1 .
9. Daidzein 0 10 20 30 40 50 min
10. Glycitein
11. 6-O-Acetylgenistin Compound (abbr.) R1 R2 R3 Peak No.
B) Supplement (1 /50 mL) Delphinidin (Dp) OH OH H 9
12. Genistein Cyanidin (Cy) OH H H 16
Petunidin (Pt) OCH3 OH H 18
Peonidin (Pn) OCH3 H H 19
Malvidin (Mv) OCH3, OCH3 H 20
Delphinidin-3-O-Galactoside  (Dp-Gal) OH OH Galactose 1
i -Glucoside (Dp-Glc) OH OH Glucose 2
Sample preparation method -O-Arabinoside  (Dp-Ara)  OH OH Arabinose 4
Cyanidin-3-O-Galactoside ~ (Cy-Gal) ~ OH H Galactose 3
Cyanidin-3-O-Glucoside (Cy-Glc)  OH H Glucose 5
Cyanidin-3-O-Arabinoside (Cy-Ara) OH H Arabinose 7
‘~ 50% aqueous ethanol Petunidin-3-O-Galactoside (Pt-Gal) OCH3 OH Galactose 6
Stirred at rt. for 1 hr. Petunidin-3-O-Glucoside (Pt-Glc) OCH3 OH Glucose 8
Petunidin-3-O-Arabinoside (Pt-Ara) OCH3 OH Arabinose 1
‘ Peonidin-3-O-Galactoside ~ (Pn-Gal)  OCH3 H Galactose 10
Filtration Peonidin-3-0-Glucoside (Pn-Glc) OCH3 H Glucose 12
! Peonidin-3-O-Arabinoside (Pn-Ara) OCH3 H Arabinose 14
‘ Malvidin-3-O-Galactoside (Mv-Gal) OCH3 OCH3 Galactose 13
0 U1007088 1 Malvidin-3-0-Glucoside (Mv-Glc) OCH3 OCH3  Glucose 15
IR R R R A R e aa s I Injection Naidins. O-Aratimosde (MA@ OOHS OCHy  Arabimose e
0 2 4 6 8 10 12 min
Column : YMC-Pack Pro C18 RS (5 um, 8 nm)
250 X 4.6 mml.D.
Eluent : A) water/HCOOH (90/10)
Column : YMC-Triart C18 (3 um, 12 nm) B) acetonitrile/methanol/water/HCOOH (22.5/22.5/40/10)
50 X 2.0 mml.D. 7-35%B (0-35 min), 35-65%B (35-45 min), 65-100%B (45-46 min),
Eluent : A) acetonitrile/water/HCOOH (10/90/0.1) 100%B (46-50 min)
B) acetonitrile/water/HCOOH (60/40/0.1) Flow rate : 1.0 mL/min
5-40%B (0-12 min) Temperature : 30 °C
Flow rate : 0.4 mL/min Detection : VIS at 535 nm
Temperature 125 Injection 110 L
Detection 1 UV at 254 nm Sample : commercial bilberry powder (1.25 mg/mL)
Injection 12k
- ATIVEVTRIVEE - LO/MSHTG &M
FERDNR B . . . .
Aromatic carboxviic acids Melamine and Cyanuric acid - applicable to LC/MS analysis R081023E
y Q0908058
A) UV at 210 nm
2
mAU 1 ! OH
70 N~ IN
~
mAU 60 HOJ\N) OH
200 ‘ 50 Cyanuric acid
] 1 o 40
: OH 0 2 )N\HZ
150 3 » NEON
1 3 Salicylic acid 1o HQNJ\\N J\NHZ
] ol
B Melamine
4 2 0 T T T T T T T T T 1
2 0 1 2 3 4 5 min
1004 1 HO‘Q_(
il 0—CHy
B) UV at 240 nm
1 Methyl p-hydroxybenzoate (1.S.)
1 mAU
50 3 2 70
1 X OH 60
] 50 2
| L trans-Cinnamic acid w0
07 30
AR E AR AR
0 5 10 15 min 20
10
0}
v e e e e
0 1 2 3 4 5 min
Column : YMC-Triart C18 (5 um, 12 nm) Column : YMC-Pack Diol-NP (5 um, 12 nm)
150 X 3.0 mml.D. 150 X 3.0 mml.D.
N Eluent - A) 10 mM CH:COONH:
Eluent : 10 mM CH3COOH-CH3COONH; (pH 4.2)/acetonitrile (75/25) B) methanol
Flow rate :0.425 mL/min 95-50%B (0-5 min)
o0 Flow rate : 0.4 mL/min
Temperature 1401 Temperature  :40°C
Detection 1 UV at 254 nm Detection :A) UV at 210 nm, B) UV at 240 nm
Injection 24 L (0.02 ~ 0.3 mg/mL) Injection Sl .
Sample : Cyanuric acid (0.5 mg/mL), Melamine (0.2 mg/mL)
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ASIUBLUEELEY - LO/MSHIGSH BF—AhDAFIY - LC/MSHTE &
Melamine and related compounds - applicable to LC/MS analysis R0811061 Melamine in powdered cheese - applicable to LC/MS analysis  Rog1212z
4 mAU
OH
mAU 3 N;\N 70 1
~ | NH:
HOJ\NAOH A) Powdered cheese (blank) N;\;
70 ) Cyanuric acid 0 |-|2NJ\\,\‘AN,.|2
2 Melamine
60 OH
NN 50
|
50 4 HoJ\\N)NHz
Ammelide 40 . ’
B) Melamine-spiked Sample preparation method
40 powdered cheese
1 3 (10 mglkg, final 0.5 pg/mL) Powdered cheese (1 g)
)N\HQ 50% tonitrle (5 mL)
30 30 % aqueous acetonitrile ml
N“" "N
HOJ\\NANH2 i So‘nication for 30 min
20
Ammeline 20 Ce‘nlrilugaticn at 10000 rpm for 10 min
C) Standard '
10 4 (05 ng/mL) F\It‘rauon
)N\Hz 10 D\Irt\on 4 times with acetonitrile
=
0 JN\\ AN Filtration
HaN“SN-NH2 ‘
Rosi2120
Injection
Melamine 0
0 1 2 3 4 5 min LA L L L L L L L LB L LB LB BRI
0 05 1 15 2 2.5 3 35 min
Column : YMC-Pack Diol-NP (5 pm, 12 nm)
150 X 3.0 mml.D.
Eluent : A)10 mM CH:COONH:
B) methanol/acetonitrile (80/20) Column : YMC-Pack Diol-NP (5 um, 12 nm)
95%B (isocratic) 150 X 3.0 mm!.D.
Flow rate 0.4 mL/min Eluent : 10 mM CH3COONH4/methanol (5/95)
Temperature  : 40°C Flow rate : 0.4 mL/min
Detection :UVat 210 nm Temperature  : 40°C
Injection Al Detection UV at210 nm
Sample : Cyanuric acid (0.25 mg/mL), Ammelide (0.05 mg/mL), Injection 5l
Ammeline (0.025 mg/mL), Melamine (0.01 mg/mL)
RyRT—RHRDASIY - LO/MSHIGFEH TOUITIF
Melamine in pet food - applicable to LC/MS analysis R081015A Acrylamide R090203N
mAU
4
NH:
© A) Pet food (blank) N;\IN 1. Acrylamide
A e, /Oi
Melamine mAU 4 / NHz
5
120
0
ROB1008K
B) Melamine-spiked pet food 100
(10 mg/kg, final 0.5 pg/mL)
-5
Sample preparation method 80
Pet food (1 g)
-10
50% aqueous acetonitrile (5 mL) 60
ROB1009D Sonication for 30min
s \
C) Standard Centrifugation at 10000 rpm for 10 min 40
(0.5 pg/mL) \
Filtration
‘ 20
Dilution 4 times with eluent A
Fil(‘raliun
| °1
RO81008L Injection g 7 " min
05 1 15 2 25 min
Column : YMC-UltraHT Hydrosphere C18 (2 um, 12 nm)
50 X 2.0 mml.D.
Eluent : A) water/heptafluorobutyric acid (100/0.1) i .
B) methanol/heptafluorobutyric acid (100/0.1) el ' Tg"oc)‘(':’zagkm');:’l'gp (5 pm, 12 nm)
5%B (0-0.17 min), 5-90%B (0.17-3 min) . s o
Elowiae @A Uit Eluent 20 mM CHaCOONHAIacetomtrlIe (5/95)
Temperature  : 40°C Flow rate : 0.2° mL/min
Detection UV at 240 nm Temperature § 25°C
Injection 1L D(letet?tlon 1 UV at 210 nm
Injection 1 L (40 pg/ml)
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FLhBAF
Alkaloids F090622C
1. Scopolamine
2. Atropine
3. Cinchonine
4. Quinine
5. Dihydroquinine
mAU |

40

207

[] 1 2 3 4 5 min
Column : YMC-Triart C18 (5 um, 12 nm)
50 X 2.0 mml.D.
Eluent : 20 mM CH3COOH-CH3COONH; (pH 4.9)/acetonitrile (80/20)
Flow rate :0.2 mL/min
Temperature :40°C
Detection 1 UV at 220 nm
Injection 21 uL (0.02-0.1 mg/mL)

IIRIAFR

Flavonoids Q090925
mAU
100 7
80 1 1
60 1 4
2
40 1
3
20 1
RN
AR R R AR LRAN RAREE RRRRE RS RRARE RS RARAS
0 5 10 15 20 min Baicalein
Column : YMC-Triart C18 (5 um, 12 nm)
150 X 3.0 mml.D.

Eluent : acetonitrile/10 mM HzPO, (30/70)

Flow rate : 0.425 mL/min

Temperature ~ :37°C

Detection :UVat280 nm

Injection 12 pl (50 pg/mL)

BEAMEER
Basic drugs Q090926C
1 A
N
mAU 7
60 7 W
i |
o CH3
i Chlorpheniramine
] 2
7 2
40 1 ne® O
3
1 Dextromethorphan
20
1 3
1 0
J Ho-< >—< CH
L OI |
0+ L._.A_k.__ U Propyl p-hydroxybenzoate (1.S.)
L e e RE R e ]
0 5 10 15 min
Column : YMC-Triart C18 (5 um, 12 nm)
150 X 3.0 mml.D.
Eluent : 20 mM KH,PO4-K;HPO4 (pH 6.9)/acetonitrile (65/35)
Flow rate :0.425 mL/min
Temperature 140°C
Detection : UV at 235 nm
Injection 2 pL (0.05~ 0.2 mg/mL)

RUJOTEEVRE (MTFYFL, IFJFL) -LCIMS
Benzodiazepine derivatives (Triazolam, Etizolam) — LC/MS

J100407A

al
0
x10

EIC
2 Triazolam (MW 343.2)

Etizolam (MW 342.9)

©
NI A AT A AT I
Z

T T T T T
2 4 6 8 10 Time min]

Peak 1: 100ng_mL_RB4_01_2291.d: EIC 343.051£0.01 +All MS
Peak 2: 100ng_mL_RB4_01_2291.d: EIC 343.078£0.01 +All MS

Courtesy of J. Watanabe, Bruker Daltonics K. K.

Column : YMC-Triart C18 (5 um, 12 nm)
50 X 2.0 mml.D.
Eluent :A) 10 mM formic acid
B) acetonitrile
25-50%B (0-10 min)
Flow rate :0.2 mL/min
Temperature 1 40°C
Detection : Bruker Daltonics micrOTOF, ESI, positive mode
Injection 25 uL (100 ng/mL)
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RILEY—LBREY

MERDNILEY—LEEREN

> o
c b b b b T b e by

o

o

R100517A

g: CHs H OH
NN COz
H O\

13

Ca?*+ 3H0

2

Atorvastatin calcium hydrate

>
c

>

Ll T3

1

%5 50 " min

Sample solution (1.0 mg/mL)

Barbiturates F100621A Barbiturates in human serum F100621B
1. H 1. 4 4 oMo
Oy _N._0 A) Standard (10 pg/mL) o NYO e \(
mAU e " mAU e w o
cH, O HC- e O
CHy O
4 Barbital Pentobarbital
15 1 Barbial .
2 5. o :\I/
e
IR 3 W ﬁ?(
10 NH 2 e © HiC- He 9
2 o Phenobarbital Secobarbital
HiC 5
Phenobarbital 545 3 o
5 ) O, N,
3 45 3, (‘2H3 0 H—.crj \f
0; N. 0 F100531A
HC. \f 0 2 4 6 min °
0 N Hexobarbital
FHO0S31A I .
0 2 " i " 5 i B) Spiked human serum
Hexobarbital mAU Solid-phase extraction method
YMC Dispo SPE C18 100 mg/1 mL
4. H i
Calibration curve of barbital e N\fo 5  Sonditen
300 NH 1 2mL water
R*=0.9999 HC He © 0 [
Load
g 20 Pentobarbital 2 500 L spiked human serum solution
g (each 10 ug)
K] 5. o N, 5
LA HiC= Y 248 Elute
N 500 pL methanol/water (85/15)
0 fod
HiC He O F1005318
0 Dilute
0 10 2 % o 50 Secobarbital 0 2 4 8 " 500 L 20mM ammonium formate buffer (pH 9.5)
concentration (ug/mL)
Column : YMC-Triart C18 (5 um, 12 nm) Column : YMC-Triart C18 (5 um, 12 nm)
50 X 2.0 mml.D. 50 X 2.0 mml.D.
Eluent : A) 20 mM HCOONH4-NH; (pH 9.5) Eluent : A) 20 MM HCOONH4-NH3 (pH 9.5)
B) methanol B) methanol
0-90%B (0-7 min) 0-90%B (0-7 min)
Flow rate : 0.2 mL/min Flow rate :0.2 mL/min
Temperature :125C Temperature 125C
Detection : UV at 240 nm Detection : UV at 240 nm
Injection 1 pL (10 pg/mL) Injection BT
TRIVISREF LAY LKFIH FRIVISREF VAN ) LKTH)
Atorvastatin calcium hydrate R100421E Atorvastatin calcium hydrate R100422H
Standard solution (0.01 mg/mL) 1 1 o
mAU 1 /@N

HO

Butyl p-hydroxybenzoate (I.S.)

R100511C
% 20 ! min
Column : YMC-Pack Pro C18 RS (5 um, 8 nm)
250 X 4.6 mml.D.
Eluent : A) citric acid buffer*/acetonitrile/THF (40/10/10)
B) acetonitrile/THF (1/1)
7%B (0-40 min), 7-40%B (40-80 min)
%Dissolve 10.5 g citric acid monohydrate in 900 mL water
— adjust pH 5.0 by 28% ammonia solution — add water to make 1000 mL
Flow rate : 1.3 mL/min
Temperature  : 40°C
Detection : UV at 254 nm
Injection 120 puL
(BAERARBREDHENY MELR)

mAU 2
1
600+ 2
500+ HiC_ CHs
(] 0 HOH
N /\ii/cm Ca?"* 3H:0
400} OO
F 2
300 Atorvastatin calcium hydrate
200+
1004
0
L LA e
0 5 10 min
Column : YMC-Pack Pro C18 RS (5 pm, 8 nm)
250 X 4.6 mml.D.
Eluent : citric acid buffer’®/acetontrile/THF (53/27/20)
%Dissolve 10.5 g citric acid monohydrate in 900 mL water
— adjust pH 4.0 by 28% ammonia solution — add water to make 1000 mL
Flow rate 1.2 mL/min
Temperature  :40°C
Detection 1 UV at 254 nm
Injection 110 uL (0.13, 0.4 mg/mL)

(BXERARBRRLHFM 8L
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TRVISREF AN LR
Atorvastatin calcium tablets R100518P

Uniformity of dosage units (0.04 mg/mL, 0.11 mg/mL, 10 uL inj.)
1 1

250 No:

Rs (1,2)=18.4 o

1,3-Dinitrobenzene (1.S.)

J

2
R100518F e o
5 10 min [ H OH
©\N /’/\,?\Lcm Ca®+ 3H0
Dissolution (0.006 mg/mL, 50 uL inj.) axa)
AU 2
N(2) 14954 ! !
Tf(2) 1.1 Atorvastatin calcium hydrate
R100518E
5 10 min

Assay (0.04 mg/mL, 0.11 mg/mL, 10 pL inj.)
1

mAU

2
Rs (1,2)=18.4
R100518G
5 10 min
Column : YMC-Pack ODS-A (5 um, 20 nm)
250 X 4.6 mml.D.
Eluent : citric acid buffer’®/acetonitrile/THF (53/27/20)

%Dissolve 10.5 g citric acid monohydrate in 900 mL water
— adjust pH 4.0 by 28% ammonia solution — add water to make 1000 mL

Flow rate : 1.3 mL/min
Temperature  : 30°C
Detection : UV at 244 nm

(BAERARBRELHEH)

Ex5 )4V GRS
Pioglitazone hydrochloride

U100927A

A) Assay: Sample solution*
(0.05 mg/mL Pioglitazone HCI, 0.013 mg/mL Benzophenone)

mAU
140

120 1

100

1
40 He” NN S °
g r
2 o N wa

1009164 Pioglitazone hydrochloride

B) Related substances/Organic impurities: Sample solution*
(0.2 mg/mL Pioglitazone HCI)

1 2
mAU g
’
6
Benzophenone

4
2
0

0 5 10 15 20 2 min

utoootes

* Sample solutions were prepared from Pioglitazone HCI supplied as a reagent for laboratory use.

Column : YMC-Triart C18 (5 um, 12 nm)
150 X 4.6 mml.D.
Eluent : acetonitrile/100 mM CH3COONH4/acetic acid (25/25/1)
Flow rate 0.8 mL/min
Temperature H251C)
Detection : UV at 269 nm
Injection 1A) 20 pL
B) 40 ulL
(The Japanese Pharmacopoeia 15th 2nd supplement, The United States Pharmacopoeia 34th)

E45 )5 ERER
Pioglitazone hydrochloride tablets
g y U100927B
A) Assay: Sample solution*
(0.05 mg/mL Pioglitazone HCI, 0.013 mg/mL Benzophenone)
mAU
14 1
120
10 L
80,
2 HaC 7N S
: geSspss
40 0 & N eHo
20
0 — - — i — Pioglitazone hydrochloride
0 2 4 6 8 10 12 14 16 18 mn
Utoootec
B) Organic Impurities: Sample solution®
(0.18 mg/mL Pioglitazone HCI)
2
1 9]
mAU.
s 0
6
Benzophenone
4
2
0
0 10 15 20 25 min
Ut00sz2a
* Sample solutions were prepared from Pioglitazone HCI tablets.
Column : YMC-Triart C18 (5 um, 12 nm)
150 X 4.6 mml.D.
Eluent : acetonitrile/100 mM CH3COONH,/acetic acid (25/25/1)
Flow rate :0.8 mL/min
Temperature :1257C
Detection :UV at 269 nm
Injection :A)20 pb
B) 40 uL
(The United States Pharmacopoeia 34th)

TJUAEYF

Glimepiride
P U101117A
A) Standard solution*
(0.005 mg/mL Glimepiride)
mAy
14
12 Glimepiride System suitability
o requirement result
Theoretical plate number
8 (Glmepiride) 23000 6900
6 Taiing factor
(Glimepiride) s15 082
4
‘N
0
utottona
0 5 10 15 20 2
min
B) Sample solution* Glimepiride
(0.5 mg/mL Glimepiride) i
mAU| Glimepiride
1200
1000
800
600
400
200 k
0 ¥ i i ! oot
0 5 10 15 25

min

20
o (wCHs.
o
1O
e

0, 0 o

. s v 1T

L o
N NH

H]C/\¢

i /QQ/S\
NANN
HiS

Glimepiride cis-Glimepiride

* All standard and sample solutions were prepared from Glimepiride supplied as a reagent for laboratory use.

Column : YMC-Pack Diol-NP (5 um, 12 nm)
150 X 3.0 mml.D.
Eluent : heptane/2-propanol/acetic acid (900/100/1)
Flow rate : 0.5 mL/min
Temperature :25°C
Detection : UV at 228 nm
Injection 10 pk

The draft for the Japanese Pharmacopoeia ; cis-isomer
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R
BUAEY R JUXEY R
limepiri A
Glimepiride ut011178 Glimepiride U101122A
A) System suitability solution*
(0.0025 mg/mL cis-Glimepiride, 0.5 mg/mL Glimepiride)
mAU Glimepiide
1200] Glimepiride S mAU o oo CHs
1000{ oaomant | o o \\S/< k (O
Relative NH N
ols- retention time <09 089 )k /ﬁ/
800 Glimepiride (cis-Glimepiride) ( N7 SN
600 800 Glimepiride e
HyC
400 o Glimepiride
’ —
) —71 600
I t f
o o5 T W T s T T
min
B) Test solution*
(0.5 mg/mL Glimepiride) 400
mAU System suitabilty
requirement result
1200 Glimepiride (IP)
1000 200 T“““'fgﬁf"‘:")?r"‘;e"'“'“be’ 29000 20400
Tailing
1 (Gimepde 58 0se
600{ 0 | L
400{
2000 R B B R
l uiotion 0 10 20 30 40 min
I
s R
min
Q 0 0 o o 0 0 o
S ¥ o SRV o
By ’v©/ N By w/ NN Column : J'sphere ODS-M80 (4 um, 8 nm)
W S 250 X 4.0 mml.D.
e Glimepiride HC cis-Glimepiride Eluent : phosphate buffer (pH 2.5)/acetonitrile (50/50)
phosphate buffer : dissolve 0.5 g of NaH,PO, in 500 mL water and adjust pH 2.5 with H;PO,
Column - YMC-Pack Diol-NP (5 um, 12 nm) [y et 3Dt
150 X 3.0 mml.D Temperature 125
Eluent : hexane/2-propanol/acetic acid (900/100/1) D?te?tlon WY elizt i
Flow rate : 0.5 mL/min Injection 20
Temperature . 95°C Sample : Glimepiride* (0.2 mg/mL, correspond to standard and sample solution)
Detaction - UV at 228 nm (The draft for the Japanese Pharmacopoeia; Assay, The United States Pharmacopoeia 34th; Assay,
Injection 0L The European Pharmacopoeia 7th; Assay)
(The United States Pharmacopoeia 34th ; cis-isomer) * Areagent for laboratory use
* All system suitability and test solutions were prepared from Glimepiride supplied as a reagent for laboratory use.
JUAEYR JIAE) FiE
imepiri Glimepiride Tablets
Glimepiride U101124A p! U101220A
A) Standard solution*
(0.0002 mg/mL Glimepiride) 1
mAU:
o
mAU
15 0,
" Gimepide Srem sty | ooy 175 e
T”e"’fgﬁ“':;:‘i:)“"‘be' 29000 24600 Butyl p-hydroxybenzoate (1.S.)
05 Tailing factor 150
(Glimepiride) S5 .04
0 1 2
viorze 125 2 . Lo
0 5 10 15 20 25 30 3% 40 mn o o \\s{N H)LN p
100 NANﬂ/ﬁ/
we \
o Hd
B) Sample solut{on - 75 Glimepiride
(0.2 mg/mL Glimepiride)
mAU
Y o 50
VIO
o Gimeprce g0 \S<NNL~ System suiabilty | rosu
A ” peifocs
600 we \ s Resolution (1, 2) 26 125
400 " Glimepiride 0 A L J
0 R R B e B A e S T
0 2 4 [ 8 10 12 14 min
N utotizon
o5 0B W% 40 mn Column : YMC-Triart C18 (5 ym, 12 nm)
125X 4.0 mml.D.
Eluent : phosphate buffer (pH 3.5)/acetonitrile (50/50)
Column - J'sphere ODS-M80 (4 um, 8 nm) phosphate buffer : dissolve 0.5 g of NaH,PO, in 500 mL water and adjust
250 X 4.0 mml.D. PH 3.5 with HsPOy (1-5)
Eluent : phosphate buffer (pH 2.5)/acetonitrile (50/50) Flow rate : 0.9 mL/min
phosphate buffer : dissolve 0.5 g of NaH:PO, in 500 mL water and adjust pH 2.5 with H:PO, Temperature EB255C
Flow rate : 1.0 mL/min Detection : UV at228 nm
Temperature 125 Injection : 10 pk
Detection 1 UV at 228 nm Sample : 1. Butyl p-hydroxybenzoate (0.12 mg/mL)
Injection 120 ul 2. Glimepiride* (0.06 mg/mL)
(The draft for the Japanese Pharmacopoeia; Related substances) (The draft for the Japanese Pharmacopoeia; Assay)
* All standard and sample solutions were prepared from Glimepiride supplied as a reagent for laboratory use. * Glimepiride: A reagent for laboratory use
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JUAEYR
Glimepiride

U101122A

mAU o oo wCHy
i QCV\{W“Q
Q NJ&NH
800 Glimepiride He
HaC
Glimepiride
600
400
System  suitability
requirement result
200 Th“’fgﬁf“‘e";“f‘;‘;‘mbe’ 29000 20400
Cimorde s15 0s8
0 Il L
0 10 20 30 40 min
Column : J'sphere ODS-M80 (4 um, 8 nm)
250 X 4.0 mml.D.
Eluent : phosphate buffer (pH 2.5)/acetonitrile (50/50)
phosphate buffer : dissolve 0.5 g of NaH,PO, in 500 mL water and adjust pH 2.5 with H;PO,
Flow rate 1.0 mL/min
Temperature :25C
Detection : UV at 228 nm
Injection 120 pl
Sample : Glimepiride* (0.2 mg/mL, correspond to standard and sample solution)
(The draft for the Japanese Pharmacopoeia; Assay, The United States Pharmacopoeia 34th; Assay,
The European Pharmacopoeia 7th; Assay)

* Areagent for laboratory use

TLAOVEUARY VEIR (B+EREBRERAE - BMTHEN
Amlodipine besilate (The Japanese Pharmacopoeia 15th Edition Supplement 1) r1go1206

Standard solution

mAU

204

OA_T‘@

Amlodipine besilate

R100122F 2.
5 T T T T
10 20 30 40 min SOsH
Sample solution ©/
Ay -1 Benzenesulfonic acid
354 2
304
254
204
154
104
03
R100122E
T T T T
10 20 30 40 min
Column : YMC-Triart C18 (3 um, 12 nm)
150 X 4.6 mml.D.
Eluent : A) water/TFA (5000/1)
B) acetonitrile/TFA (5000/1)
20-80%B (0-30 min), 80%B (30-45 min)
Flow rate : 1.0 mL/min
Temperature  : 35°C
Detection : UV at 237 nm
Injection :10 pL

(B+ERERFERAE—EMDHEH ; MERR)

TLADEUAY VEE E+RARERRERAFE—BHERHEHE)
Amlodipine besilate (The Japanese Pharmacopoeia 15th Edition Supplement 1) r100127¢

H
HiC 0~ NH,

|
e 0 CHs

0 0
mAU 1 @cu @,som

Amlodipine besilate
1004 2
75

2. Ho CHy
0\)\0»-@
o

50 Isobutyl p-hydroxybenzoate
25

L e B e e N e

20 min

Column : YMC-Triart C18 (5 um, 12 nm)

150 X 4.6 mml.D.

Eluent : methanol/ KH2PO4aq*(65/35)
% Dissolve 4.1 g of KH2PO4 in water to make 1000 mL
Flow rate : 0.6 mL/min
Temperature : 25°C
Detection : UV at 237 nm
Injection 120 pL (28, 30 pug/mL)

(B+ERERARRAE—BMEDBEN | €L

TLACEUAY VEIE (E+ERERRERAFE—BHITEY)
Amlodipine besilate (The Japanese Pharmacopoeia 15th Edition Supplement 1) Rrogo316D

mAU 1

1754

Amlodipine besilate
150+
2
125+
2. HO-, CHy
100 oAen,
o

75 Isobutyl p-hydroxybenzoate

50

254

0 _
— T T
0 10 15 20 min
Column : Hydrosphere C18 (5 um, 12 nm)
150 X 4.6 mml.D.
Eluent : KH2POsag*/methanol (35/65)
% Dissolve 4.1 g of KH2PO4 in water to make 1000 mL

Flow rate 0.5 mL/min
Temperature  : 25°C

Detection 1 UV at 237 nm

Injection 120 pL (28, 30 pg/mL)
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HOTHILEY VLEEFIL
Candesartan cilexetil

R1007020

Sample solution (0.4 mg/mL)
1 .
[o} o
s @ *
N
Sgaye
o =N
(

5 O

Candesartan cilexetil

HhoTHILEY ILEEFILE
Candesartan cilexetil tablets

Dissolution (2 ug/mL, 50 pL inj.)

R100702P
Mo
; U

4
Acenaphthene

2.

! ﬁ/O
) R100702C o}
0 2 4 6 8 10 12 14 min

51 |R1007021
N
0 5 10 15 20 25 min N/ O Hr(
N \<0
Standard solution (4 pg/mL) (
- Assay (0.125 mg/mL, 0.04 mg/mL, 10 L inj.) O
N 1 mAU 1 Candesartan cilexetil
40
10
30 2
5
20
0 10
5 R100702H 0=
0 5 10 15 20 % min R100702D
0 2 4 6 8 10 12 14 min
Column : J'sphere ODS-M80 (4 um, 8 nm)
150 X 4.0 mml.D.
Eluent : A) acetonitrile/water/acetic acid (57/43/1)
B) acetonitrile/water/acetic acid (90/10/1) Column : J'sphere ODS-M80 (4 um, 8 nm)
0-100%B (0-30 min) 150 X 4.0 mml.D.
Flow rate : 0.8 mL/min Eluent : acetonitrile/water/acetic acid (57/43/1)
Temperature  : 25°C Flow rate : 1.4 mL/min
Detection 1 UV at 254 nm Temperature  :25°C
Injection :10 pL Detection 1 UV at 254 nm
(AARBRARBRREHREM FERR) (BXERARBRELHES)

TYYREL(E+AREBARERAEZBHREHEN)

Aciclovir (The Japanese Pharmacopoeia 15th Edition Supplement 1) r1007130

TUIREL(VRYTEER)

Aciclovir syrup and injection

R100715Q
Purity standard solution (Guanine 0.005 mg/mL ) o
Y ( g/mt) 1. Standard solution for aciclovir syrup 1.
mAU 0
o]
4 OH
30 )t \> mAU @
HzN 1 N
350
20 Aciclovir (Acyclovir) Nicotinic acid (1.S.)
10 300
2 2.
; A : 9,
o 250 ﬁ \> OH
R100713D N N
0 5 10 15 20 % min H)’“\\)ﬁ; N HN-N N¥O/
H2N-~ N ” 200 2
Purity sample solution (Aciclovir 1.0 mg/mL) Aciclovir (Acyclovir)
1 Guanine
AU
m 150
30
100
20
50
10
2 L
0 0 +
R100713E 0 2 4 6 8 min
0 5 10 15 20 25 min
Column : YMC-Pack ODS-A (3 um, 30 nm)
100 X 4.6 mml.D. Column : YMC-Triart C18 (5 um, 12 nm)
Eluent : phosphate buffer containing 1-decansulfonic acid sodium salt*/acetonitrile 150 X 4.6 mml.D.
(1000/40) Eluent : phosphate buffer*/methanol (950/50)
XDissolve 1.0 g 1-decansulfonic acid sodium salt and 6.0 g NaH2PO4-2H20 XDissolve 1.45 g of HsPOs and 25 mL of 1 mol/L CH:COOH in water to make
in 1000 mL water — adjust pH 3.0 by H3POs 900 mL — adjust pH 2.5 by 1 mol/L NaOH — add water to make 1000 mL
Flow rate : 1.4 mL/min (adjust the flow rate so that the retention time of aciclovir is about 3 min) Flow rate : 1.0 mL/min (adjust the flow rate so that the retention time of aciclovir is about 5 min)
Temperature :20°C Temperature : 25°C
Detection 1 UV at 254 nm Detection : UV at 254 nm
Injection 110 L Injection :20 plL (0.05 mg/mL, 0.032 mg/mL)
(B+ARERAERAEZBMDHES (BARRARBRRZBE
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LayIETIYAE L
Aciclovir for syrup R100720B
1.
o]
mAU ; H)N\)EN» OH
N
HNONTNC
6]

600 Aciclovir (Acyclovir)
2.

500 0

e
400 Y
2 p-Hydroxybenzoic acid (1.S.)

300

200

100

0 {
0 5 10 15 20 min
Column : YMC-Triart C18 (5 um, 12 nm)
250 X 4.6 mml.D.
Eluent : phosphate buffer containing 1-octansulfonic acid sodium salt*/acetonitrile
(950/50)

X Dissolve 7.8 g of NaHzPO4-2H:0 and 0.85 g of 1-octansulfonic acid sodium
salt in 900 mL of water — adjust pH 3.0 by HsPOs — add water to make 950 mL
Flow rate : 1.3 mL/min (adjust the flow rate so that the retention time of aciclovir is about 5 min)
Temperature : 40°C
Detection : UV at 254 nm
Injection 120 pL (0.1, 0.08 mg/mL)

(BXERARBEFARLZHEM)

TTHo1 RS
Butenafine hydrochloride R1010050

Commercially available reagent

(0.6 pg/mL, correspond to purity standard solution)
mAU

30
| .
HC CHs
10
Butenafine hydrochloride
0
R100803G12

10 20 min

Commercially available reagent
(0 6 rnglrnL correspond to punty sample solution)

50
40
30
20
10:
0
'R100804B

Butenaflne cream methanol extract

(0.6 mg/mL butenafine)
mAU 1
50
40
30
20
10
0 R101004D
20 30 40 50 min
Column : YMC-Triart C18 (3 um, 12 nm)
150 X 3.0 mml.D.
Eluent :A) 0.5 mM CHsCOONH4

B) acetonitrile
40-80%B (0-10 min), 80%B (10-60 min)

Flow rate : 0.4 mL/min
Temperature 140°C
Detection :UVat 217 nm
Injection 110 pL
(BAERARBRFRLHEH)

ITTH o4 EBER- AT L—9)— L
Butenafine hydrochloride solution and spray and cream R100830A

Comercially available reagent
(0.5, 0.17 mg/mL, correspond to standard solution
for butenafine hydrochloride cream)

1.
mAU 1
600
500
Diphenyl (I.S.)
400
2
300 2.

200 O
"\1 = HCI
100 CHs cH

HsC CHs
0

R100826A8 Butenafine hydrochloride
0 1 2 3 min

Sample solution for butenafine hydrochloride cream

mAU 1
600
500
400
300 2
200
100
0
R100826C1
1 2 3 min
Column : YMC-Pack Pro C8 (3 um, 12 nm)
50 X 3.0 mml.D.
Eluent : 1 mM CH3COONHs4/acetonitrile (1/4)

Flow rate : 0.7 mL/min (adjust the flow rate so that the retention time of butenafine is about 2.5 min)
Temperature : 40°C

Detection  : UV at 282 nm

Injection 15l

(AAERAREFRRCHEEN)

IYRAIA DY
Erythromycin antibiotic drugs F100329A

mAU
60 4
1
40 4
2
3
3
20 4
o
H: /CH A\a
zc/ﬁ(
07 CHy
W OH
T T T T e i8S
0 2 4 6 8 min
Erythromycin estolate
Column : YMC-Triart C18 (3 um, 12 nm)
50 X 2.0 mml.D.

Eluent : 20 mM KH2PO4-KoHPO4(pH 7.9)/acetonitrile/methanol (40/45/15)

Flow rate :0.2 mL/min

Temperature . 70°C

Detection :UVat210 nm

Injection 1 L (2 mg/mL)
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TV UERA Y UERE CRERRAREEY)
Clindamycin hydrochloride (The United States Pharmacopoeia)  F100416A

A) Standard solution
(0.05 mg/mL Lincomycin HCI, 0.1 mg/mL Clindamycin HCI)
mAU 1.
! CH
e T E Ty
v NS
80 | T er
201 Lincomycin hydrochloride
2
, A
Oroour 2 4 6 8 10 12 min
2.
B) Test solution VL
(5.0 mg/mL Clindamycin HCI) A
2 " ﬁH o
mAU & el
T, o
1207 Clindamycin hydrochloride
80 |
40
04
4 6 8 10 12 min
Flov1as
Column : YMC-Triart C18 (5 um, 12 nm)
250 X 4.6 mml.D.
Eluent : 50 mM KH,PO4 (pH 7.5 adjusted by 8 M KOH)/acetonitrile (55/45)
Flow rate 1.0 mL/min
Temperature :25C
Detection :UVat210 nm
Injection :A)10 pb
B) 10 uL

IRV UERE (FTARERARRAE - BHEHEN)
Clindamycin hydrochloride (The Japanese Pharmacopoeia 15th Edition Supplement ) F1004168

mAU
1.
300
Clindamycin hydrochloride

200
100

0

T T T T T T 1
0 2 4 6 8 10 12 min
Column : YMC-Triart C18 (5 um, 12 nm)
250 X 4.6 mml.D.

Eluent : 50 mM KH2POx (pH 7.5 adjusted by 8 M KOH)/acetonitrile (55/45)
Flow rate 1.1 mL/min
Temperature :25°C
Detection :UVat210 nm
Injection 220 pL (1.0 mg/mL)

(B+EUERAERAFE-BMLBES | EED)

TEIHA9 ) DRREMED LCIMS 74T
LC/MS analysis of tetracycline antibiotics

F100128B
A)UV
100 2 D
iode Array
270 nm
o 1.50e3
8 4
AV
% 2 4 6 min ’
Oxytetracycline
B)MS (MW 460.4)
10 12 Scan ES+

o 3 4 TIC 2
1.0067 v
o F o
10 Scan ES+ A e
9 /\ miz 461 L 1L

1.80e6 Tetracycline
0, (MW 444.4)
100 Scan ES+
A miz 445 3
" 1.80e6 Fae S
K on
100 Scan ES+ N "
] 2470 LRl
* 1.80e6 Chlortetracycline
(MW 478.8)
00 0m10008 2 4 6 min
Calibration curve of tetracycline
it (LCIMS miz 445)
s, R?=0.99993
<4
E Doxycycline
§ ! (MW 444.4)
0
00 05 10
concentration (ug/mL)
Column : YMC-Triart C18 (5 um, 12 nm)
50 X 2.0 mml.D.
Eluent : acetonitrile/water/formic acid (15/85/0.1)
Flow rate : 0.4 mL/min

Temperature :40°C
Detection :A)UV at 270 nm

B) ESI positive-mode
Injection 110 pL (1 pg/mL)

I IBERREOEEN
Rapid analysis of pesticides used on golf course

F100326C

gy &k

Oxine-copper Mecoprop
mAU 7] (Copper 8-quinolinolate)
2. 6. )

Asulam Flazasulfuron
20 | 1 7
K 7
X o0
9 5
4 6 8 Triclopyr Siduron
s 4 8
10 . o I
A QY ’38
2 Thiram Halosulfuron-methyl
9
']
JHJ QL
T T T T T 1 e &
0 ! 2 8 4 5 mn Azoxystrobin

Column : YMC-UltraHT Hydrosphere C18 (2 um, 12 nm)

100 X 3.0 mml.D.
Eluent :A) 20 mM KH,POy (pH 3.3, adjusted with H3PO4)

B) acetonitrile

10%B (0-0.5 min), 10-50%B (0.5-3 min), 50-60%B (3-5 min),

60%B (5-6 min)
Flow rate 1.1 mL/min
Temperature :138°C
Detection : UV at 240 nm
Injection 110 pl (1 pg/mL)

LC instrument  : Agilent 1290 Infinity LC
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L
EEYD=Y LRRER (DT b, 1853—1) EEYDZY LRBRER (DT vk, /853—F) -LCIMS
Bipyridinium herbicides (diquat, paraquat) R091201B Bipyridinium herbicides (diquat, paraquat) -LC/MS R100323A
1. 1.
N<_\N'
- N2 =N No .
\Y/\Y, S =) 2By
Diquat IntensA.
Iqu x10 Diquat
2.0 2
2. ; 2
HsC =N N-CHs [= =
/2 \ W/ 1 HsC —N@—@W—F;él_
2
Paraquat Paraquat
25
1.0q
20
15 B
10
0 ———— ; —_—
0 2 4 8 10 min
5
—— 1ppm_GD3_01_1511.d: EIC 183.0917+0.005 +All MS, Smoothed (1.01,1,GA)
0 ( — 1ppm_GD3_01_1511.d: EIC 185.1073+0.005 +All MS, Smoothed (1.01,1,GA)
0 1 2 3 4 5 min Courtesy of J. Watanabe, Bruker Daltonics K.K.
Column : YMC-Triart C18 (3 um, 12 nm)
50 X 2.0 mml.D.
Eluent : A) water/HFBA* (100/0.1)
Column : YMC-Triart C18 (3 um, 12 nm) B) acetonitrile/water/HFBA* (90/10/0.1)
50 X 2.0 mml.D. 2-10%B (0-8 min), 10-95%B (8-8.01 min), 95%B (8.01-9 min),
Eluent : water/acetonitrile/HFBA* (95/5/0.1) 95-2%B (9-9.01 min), 2%B (9.01-12 min)
Flow rate : 0.4 mL/min Flow rate : 0.3 mL/min
Temperature : 37°C Temperature : 40°C
Detection : UV at 290 nm Detection : Bruker Daltonics micrOTOF II, ESI, positive mode
Injection 1 pL (0.1 mg/mL) Injection 15l (1 pg/mL)
*heptafluorobutyric acid *heptafluorobutyric acid
E/¥FA-IL
Hinokitiol Q0909256
mAU
40 1 1 o
HC
30 1 2 HO'
0
Hinokitiol
1
2 1 2
o o\CH3
10 1
Methyl benzoate (1.S.)
0
0 T T T T T T T T T T T T T T 1
0 5 10 min
Column : YMC-Triart C18 (5 um, 12 nm)
150 X 3.0 mml.D.
Eluent : acetonitrile/0.1% H3PO4 (40/60)
Flow rate :0.425 mL/min
Temperature 140°C
Detection : UV at 254 nm
Injection 24 L (0.01 mg/mL, 0.1 uL/mL)
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A trans-Androsterone 84
Acacetin 74 Angiotensin | 42,43,44,45
Acenaphthene 98,128 [Asn',Val’] Angiotensin | 42
Acenaphthylene 128 [Val5] Angiotensin | 42
Acetaldehyde 2,4-DNPH 127,128 Angiotensin I 42,43,45,47
Acetaminophen 90,91,92 Angiotensin [l 42,43,46
Acetic acid 58 Anilofos 121
Acetoacetyl-CoA 18 o-Anisic acid 130
Acetone 2,4-DNPH 127,128 m-Anisic acid 130
Acetylacetone 135 p-Anisic acid 130
5-Acetylamino-6-amino-3-methyluracil 107 Annatto pigment 66
N-Acetyl-chitobiose 28 Anthrathene 128
N-Acetyl-chitopentaose 28 ai-Antitrypsin 53
N-Acetyl-chitotetraose 28 Apigenin 73,74
N-Acetyl-chitotriose 28 Apronalide 92
Acetyl-CoA 18 Arabitol 21

6"- 0-Acetyldaidzin 60 Arachidonic acid 59

6'"- 0-Acetylgenistin 60 Arbutin 70,71,77,78
N-Acetylglucosamine 28 Arginine 41

6'"- 0-Acetylglycitin 60 L-Arginine 41,42
N-Acetylprocainamide 105 L-Ascorbic acid 13,15,16,17,19,90
Acid Red 66 L-Ascorbic acid 2,4-DNPH 19
Acrolein 2,4-DNPH 127,128 Asparagine 4]
Acyclovir 105 L-Asparagine 42
Adenine 34 Aspartame 67
Adenosine 34,35 Aspartic acid 4]
Adenylate kinase 56,57 L-Aspartic acid 41,42
5'-ADP 35 Asulam 121,122
ADP-D-glucose 36,37 5'-ATP 35
Aflatoxin Bs 78,79 Atraton 122,123
Aflatoxin B2 78,79 Atrazine 122,123
Aflatoxin G 78,79 Atrazine-desethyl 122,123
Aflatoxin Gz 78,79 Atrazine-desisopropyl 122,123
Alachlor 124 Atrazine-2-hydroxy 123
Alanine 41 Atropine sulfate 69,70
L-Alanine 41,42 Azamethiphos 121
Albiflorin 71 AZT 104
Albumin 52,53

Aldicarb 124 B

Allantoic acid 108 Bacampicillin hydrocloride 118
Allantoin 17,108 Baicalein 73,74
Allopurinol 106,107 Baicalin 70,71,75
Aloin A 76 BAM-12P 45

Aloin B 76 Barbaloin 70,71,76
Amaranth 66 Beclomethasone 80,82
Ametryn 122 Beclomethasone dipropionate 82
p-Aminobenzoic acid (PABA) 14,15,17 Bendiocarb 124
o-Aminopheno| 136 Benfotiamine 16,17,91
m-Aminophenol 136 Bensulide 121,122
p-Aminophenol 136 Benzaldehyde 2.4-DNPH 127,128
Aminopterin 103 Benzalkonium chloride 94,95
Amitriptyline hydrochloride 97,98 Benzene 80,128
Amoxicillin 118,119 Benzethonium chloride 93,94,95
5'-AMP 35,36 Benzo [a] pyrene 128
Ampicilline 111,118 Benzo [b] fluoranthene 128
Amyloid B-protein 47 Benzo [e] pyrene 128
Androsterone 84 Benzo [g,h,i] perylene 128
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Benzo [k] fluoranthene 128 Cefoperazone sodium 115116
Benzocaine 102 Cefotaxime sodium 113,116,117
Benzofenap 121 Cefoxitin sodium 113,117,118
Benzoic acid 62,63,67,105,129 Cefsulodin sodium 113
Benzylpenicillin potassium 118 Ceftriaxone sodium 116,117
Bepridil hydrochloride 101 Cefuroxime sodium 113
Betamethasone 80,82 Cephalexin 111,112,113,114,119
Betamethasone valerate 82 Cephaloglycin 112,113,117
Bezafibrate 99 Cephaloridine 112,113,114
1-1'-Bi-2-naphthol 137 Cephalosporin C potassium 113,114,117
Biotin 14,15 Cephalothin sodium 115,116
Bisbentiamine 17 Cephapirin sodium 113,117
Bisdemethoxycurcumin 62 Cephradine 113
Bombesin 44 Chenodeoxycholic acid (CDAC) 86
Bradykinin 44,45,46 Chloramphenichol 111
Brassicasterol 87 Chlorhexidine hydrochloride 95
Briliant Blue FCF 66 Chloridazon 121
Bromovalerylurea 92,93 o-Chloroacetophenone 134
BSA 48,49,51 m-Chloroacetophenone 134
Bucetine 91 p-Chloroacetophenone 134
Bufalin 89 o-Chlorobenzoic acid 130,131
Butacaine 102 m-Chlorobenzoic acid 130,131
Butachlor 124 p-Chlorobenzoic acid 92,130,131
Butafenacil 121 Chlorogenic acid 61,62
p-Buthoxybenzoic acid 129,130 o-Chlorophenol 132,133
p-tert-Butylbenzoic acid 129,130 m-Chlorophenol 132,133
tert-Butylhydroquinone (TBHQ) 64,65 p-Chlorophenol 132,133
BHA [3(2)-tert-Butyl-4-hydroxyanisol] 65 Chlorophyll a 79
BHT (2,6-Di-tert-butyl-4-methylphenol) 65 Chlorophyll b 79
Butyl p-hydroxybenzoate 63,78,96 Chloropropham 124
Chlorotetracycline 111
C Chlorpheniramine maleate 90,91,93,94,95,96
trans-Caffeic acid 61,62 Chlorpromazine hydrochloride 98
Caffeine 13,14,67,70,90,91,92,93,  Chlorthalidone 102,103,139
95,107,117,118,119 Cholecalciferol 8,9,10
Campesterol 87 Cholesterol 87
Capronaldehyde 2,4-DNPH 127,128 Cholic acid (CA) 86
Capsaicin 79 Chondroitin, Na salt 31
Carbadox 109 Chondroitin sulfate A,Na salt 31
Carbamazepine 99 Chondroitin sulfate B,Na salt 31
Carbendazim 121 Chondroitin sulfate C,Na salt 32
Carbonic anhydrase 53 Chromafenozide 121
Carnitine chloride 106 Chrysene 128
a-Carotene 8 Chrysin 73,74
B-Carotene 8,9 Chrysoeriol 74
Casein 57 a-Chymotrypsinogen A 51
(+)-Catechin 75,76 Cinchonidine 69
Catechol 131 Cinchonine 69,70,102
CBZ-Phenylalanine (Z-Phe-OH) 138,140,142 trans-Cinnamic acid 61,62
CCK-Octapeptide 45 Cinobufagin 89
5'-CDP 35 Cinoxacin 111,112
CDP-D-glucose 36,37 Citric acid 58
Cefaclor 112,113 Clofibrate 99
Cefadroxil 113,114 Cloquintocet-mexyl 121
Cefamandole sodium 115116 Clothianidin 121
Cefatrizine propylene glycol 113,114 Cloxacillin sodium 118
Cefazolin sodium 113 5'-CMP 35,36

145



LEE1>TYIX

Index of Analytes

Codeine 93 DDI 104
Coenzyme A 18 Dehydroacetic acid 62,63
Coenzyme A glutathione disulfide 18 Dehydroisoandrosterone 84
Coenzyme A oxidized 18 Demethoxycurcumin 62
Color additives (Acid red) 66 Deoxyadenosine 34,35
Color additives (Amaranth) 66 Deoxycorticosterone 80,81,82,83
Color additives (Brilliant Blue FCF) 66 Deoxycorticosterone acetate 82
Color additives (Erythrosine) 66 Deoxycytidine 34,35
Color additives (Fast Green FCF) 66 Deoxyguanosine 34,35
Color additives (Indigo Carmine) 66 Deoxyinosine 34,35
Color additives (New Coccine) 66 Deoxyuridine 103
Color additives (Phloxine) 66 Desipramine hydrochloride 97,98
Color additives (Rose Bengale) 66 Dexamethasone 80,82
Color additives (Sunset Yellow FCF) 66 Dextromethorphan hydrobromide 90
Color additives (Tartrazine) 66 5'-dGMP 35
Conalbumin 51 A Di-0S 21
Copper 8-quinolinolate 121 A Di-4S 21
Coronene 128 A Di-6S 21
Corticosterone 80,82,83 A Di-diSp 21
Corticosterone acetate 80,82 A Di-diSe 21
Cortisone 80,82 A Di-triS 21
Cortisone acetate 80,82 Diaveridine 109
p-Coumaric acid 61,62 Dibenzo [a,h] anthracene 128
Creatinine 53,127 Dicethiamine hydrochloride 17
o-Cresol 133 2,4-Dichlorophenol 132
m-Cresol 133 2,6-Dichlorophenol 132
p-Cresol 133 Dicloxacillin sodium 118
Crimidine 122 Diethanolamine 135
Crotonaldehyde 2,4-DNPH 127,128 1,1-Diethylurea 136
5'-CTP 35 1,3-Diethylurea 136
Cuminic acid 129,130 Digitoxigenin 88
Curcumin 1 (Curcumin) 62 Digitoxin 70,71,88
Curcumin 2 (Demethoxycurcumin) 62 Digoxigenin 88
Curcumin 3 (Bisdemethoxycurcumin) 62 Digoxigenin-bis-digitoxoside 88
Cyanazine 122,123 Digoxin 88
Cyanocobalamin 13,14,15,16 Dihydrocapsaicin 79
Cyazofamid 121 Dihydrocodeine phosphate 90,91
a-Cyclodextrin 27,28 Dihydroquinidine 69
B-Cyclodextrin 27,28 Dihydroquinine 69
y-Cyclodextrin 27,28 2,3-Dihydroxybenzoic acid 129
Cyflufenamid 121 2,4-Dihydroxybenzoic acid 129
L-Cystine 41,42 2,5-Dihydroxybenzoic acid 129
Cytidine 34,35 3,4-Dihydroxybenzoic acid 129
Cytochrome ¢ 47,48,50,51,56,57 3,5-Dihydroxybenzoic acid 129
Cytochrome ¢ (dimer) 50 3,4-Dihydroxyphenylacetic acid 106
Cytochrome ¢ (hexamer) 50 3,4-Dihydroxyphenylalanine (DOPA) 106
Cytochrome c (tramer) 50 Diltiazem hydrochloride 100,101,102
Cytochrome c (trimer) 50 Dimethirimol 121
Cytocine 34 7,12-Dimethylbenzo [a] anthracene 128
0-Dimethyl- B-cyclodextrin 28
D N,N-Dimethylethanolamine 135
DAT 104 2,3-Dimethylphenol 132
Daidzein 60 2,4-Dimethylphenol 132
Daidzin 60 2,5-Dimethylphenol 132
5'-dAMP 35 2,6-Dimethylphenol 132
5'-dCMP 35 3,4-Dimethylphenol 132
DDC 104 3,5-Dimethylphenol 132
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1,7-Dimethyluric acid 107 p-Ethoxybenzoic acid 129,130
1,9-Dimethyluric acid 107 Ethylbenzene 82
2,4-Dinitrophenol 132 Ethyleneglycol 126
2,6-Dinitrophenol 132 Ethyl p-hydroxybenzoate 63
Diphenhydramine hydrochloride 96 Ethylurea 136
Diphenyl 86,124,125,128
Diuron 122,123 F
Tkb DNA ladder (75-12,126 bp) 39 Fast Green FCF 66
Docosahexaenoic acid 59 Fenofibrate 99
n-Dodecyl gallate (DG) 64,65 Fenoprofen 97,139
DOPA (3,4-Dihydroxyphenylalanine) 106 Fenoxycarb 121
Dopamine hydrochloride 106 (E)-Ferimzone 121
Doxepin hydrochloride 97 (2)-Ferimzone 121
Doxorubicin hydrochloride 111 trans-Ferulic acid 61,62
Dynorphin A (Human,1-13) 44 Fibrinogen 53
Flavin adenine dinucleotide disodium 18
E Flavin mononucleotide sodium salt
a-Ecdysone 87 (Flavin sodium phosphate) 13,14,18
B-Ecdysone 87 Fluocinolone acetonide 80,81,82
Cu (O)-EDTA 63 Fluocinonide 81,82
Fe (II)-EDTA 63 Fluoranthene 128
Eicosapentaenoic acid 59 Fluorene 128
Eicosatrienoic acid 59 5-Fluorocytosine 34
Eledoisin related peptide 44 5-Fluoro-2'-deoxyuridine 103
a-Endorphin 45 5-Fluoroorotic acid 35
B-Endorphin (Human) 44,45 5-Fluorouracil 34,103
y-Endorphin 44,45 Fluoxymesterone 83,84
[D-Ala? Mets]-Enkephalin 45 Fluphenazine hydrochloride 98
Leu-Enkephalin 44,45,46,48 Flurbiprofen 97,100,139,141
Met-Enkephalin 44,45,46,48 Folic acid 13,103
[D-Ala2, Met5]-Enkephalinamide 45 Formaldehyde 2,4-DNPH 127,128
Enolase 56,57 1-Fructofuranosyl-D-nystose 23
Enoxacin 111 Fructose 20,22
(-)-Epicatchin 7576 Fucose 20
(-)-Epicatechin gallate 7576 Fucosterol 87
(-)-Epigallocatechin 75,76 Fullerene (Ceo) 134
(-)-Epigallocatechin gallate 75,76 Fullerene (Cro) 134
Epinephrine 106 Fumaric acid 58,91
Ergocalciferol 8,9,10 Furathiocarb 121
Erythorbic acid 16,19 Furazolidone 109
Erythritol 21,22 Furosemide 102,103
Erythromycin 119
Erythromycin estolate 119 G
Erythromycin ethylsuccinate 119 Galactose 20
Erythrosine 66 Gallic acid 61,62,77,78
Esculine 70,71 5'-GDP 35
B-Estradiol 85,86 GDP-D-mannose 36,37
Estradiol benzoate 85,86 Gemfibrozil 99
Estradiol dipropionate 85,86 Genistein 60
Estriol 85 Genistin 60
Estrone 85 Ginsenoside-Rb: 72,73
Ethanolamine 135 Ginsenoside-Rg: 72,73
Ethenzamide 76,90,91,92,93 y-Globulin 53
Ethinylestradiol 85,86 Glucose (G1) 20,22,24,25,26
Ethiofencarb 124 Glutamate dehydrogenase 56,57
Ethopropazine hydrochloride 98 Glutamic acid 41
Ethosuximide 99 L-Glutamic acid 41,42
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Glutamine 41 Indoxacarb 121
Glutathione (GSH) 42 Inosine 34,35
Glutathione disulfide (GSSG) 42 Inositol 21
Glycerol 21 Insulin 44,48
Glycine 41,42,47 Insulin (Bovine) 43,44,47
Glycitein 60 Insulin (Equine) 43
Glycitin 60 Insulin (Human) 43,44
Glycolic acid 58 Insulin (Porcine) 43,44
Glycyrrhizic acid (Glycyrrhizin) 68,70,71,95 Insulin (Sheep) 43,44
5'-GMP 35,36 Insulin Chain B 45
5'-GTP 35 Iprodion 121
Guanine 34 Iprovalicarb 121
Guanosine 34,35 Isobarbaloin 76
Isobutyl p-hydroxybenzoate 63
H Isobutyraldehyde 2,4-DNPH 127,128
Heparan sulfate,Na salt 32 Isoleucine 41
Heparin,Na salt 32 L-Isoleucine 41,42
Hesperidin 75 Isomalt 21
Hexazinone 122 Isonicotinic acid 104,105
Hexobarbital 138,139 Isonicotinic acid hydrazide 104,105
Hinokitiol 135 Isophthalic acid 131
Hippuric acid 127 p-lsopropylbenzoic acid 129,130
Histidine 41 Isopropyl p-hydroxybenzoate 63
L-Histidine 41,42,106 Isoproturon 122,123
Homovanillic acid 106 Isoquercitrin 74
Hordenine sulfate 69,70 Isoxaflutole 121
Human IgA 53,54,55
Human IgG 52,53,54,55 K
Human IgM 53 Kaempferol 73
Human IgM ( « ), myeloma protein 54,55 Keratan polysulfate,Na salt 33
Human IgM (A), myeloma protein 55 1-Kestose 22,23
Human serum 53 Ketamine hydrochloride 138
Hyaluronic acid,Na salt 32 Keratan sulfate,Na salt 33
Hydrochlorothiazide 102,103 Ketoprofen 96,97,140
Hydrocortisone 80,82,83
Hydrocortisone acetate 80,82 L
Hydrocortisone succinate 82 a-Lactalbumin 47
Hydroquinone 77,78,131 Lactate dehydrogenase 56,57
4'-Hydroxyacetophenone (p-) 71,105,120 Lactic acid 58
m-Hydroxybenzoic acid 129 Lactitol 21,22
p-Hydroxybenzoic acid 61,62,129 B-Lactoglobulin A 51
p-Hydroxybenzoic acid n-butyl ester 92 B-Lactoglobulin B 48,51
4-Hydroxy-3-methoxymandelic acid 106 Lactose 20
4-Hydroxy-3-methoxyphenylglycol 106 Lactosyl fructoside 24
4-Hydroxymethyl-2,6 di-tert-butylphenol (HMBP) Lanatoside B 88
3-Hydroxy-3-methylglutaryl-CoA (HMG-CoA) 18 Lanatoside C 88
Hyodeoxycholic acid (HDCA) 86 Leucine 41
Hypoxanthine 34,106,107 L-Leucine 41,42
Lidocaine 93,100,101,102
| Linoleic acid 59
lbuprofen 90,93,97,140 y-Linolenic acid 59
Imazalil 124,125 Linuron 122,123
Imipramine hydrochloride 97,98 Lipoxidase 51
5'-IMP 35,36 Lovastatin 100
Indapamide 140 Luteolin 74
Indigo Carmine 66 Lysine 41
Indometacin (Indomethacin) 89,92 L-Lysine 41,42
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Lysozyme 47,50,51,53 Methyltestosterone 84
1-Methyluric acid 107
M 1-Methylxanthine 107
Maleic acid 58,90,93,95 Metobromuron 122,123
L-Malic acid 58 Metolachlor 122,124
Malonic acid 58 Metoxuron 122,123
Malonyl-CoA 18 Mouse IgG Fc fragment 53,54
6"- 0-Malonyldaidzin 60 Mouse IgG Fab fragment 54
6'"- 0-Malonylgenistin 60 Mouse monoclonal IgG1 53
6'"- 0-Malonylglycitin 60 Myoglobin 47,50
Mailtitol 21,22 Myricetin 73
Maltododecaose (Gi2) 25,26
Maltoheptaose (G7) 24,25,26 N
Maltohexaose (Ge) 24,25 NAD 18
Maltopentadecaose (Gis) 25,26 NADH 18
Maltopentaose (Gs) 24,25,26 NADP 18
Maltose (G2) 20,22,24,25 NADPH 18
Maltotetradecaose (Gi4) 25,26 Nalidixic acid 109,111,112
Maltotetraose (Ga) 24,25 Naphazoline hydrochloride 93,94,95
Maltotridecaose (Gi3) 25,26 Naphthacene 128
Maltotriose (Gs) 24,25,26 Naphthalene 128
Maltoundecaose (G11) 25,26 1-Naphthol 135
Mandelic acid 127 1-(1-Naphthyl)-ethylalcohol 141
Mannitol 21 Naproanilide 121
Mannose 20 Naproxen 96
a-Mating factor 44,48 Narcotine 69,70,91
Mecoprop 121 Naringin 75
Medroxyprogesterone acetate 85 Narirutin 75
Menadione 8 Neohesperidin 75
Menaquinone 8,12 Neostigmine methylsulfate 95
Mestranol 85 Neurotensin 44,47
Metazachlor 122,124 New Coccine 66
Methicillin sodium 118 Nicardipine hydrochloride 101,102
Methionine 41 Nicotinamide 13,14,15,16,17,18,104,105
L-Methionine 41,42 Nicotinamide adenine dinucleotide
Methotrexate 103 phosphate oxidized form 18
o-Methoxybenzoic acid 130 Nicotinamide adenine dinucleotide
m-Methoxybenzoic acid 130 phosphate reduced form 18
p-Methoxybenzoic acid 130 B-Nicotinamide adenine dinucleotide
Methoxyfenozide 121 reduced form 18
3-Methoxytyramine hydrochloride 106 B-Nicotinamide adenine dinucleotide 18
Methoxyverapamil hydrochloride 101 Nicotinic acid 13,16,17,18,104,105
Methyl benzoate 95,100 Nifedipine hydrochloride 101
dlI-Methylephedrine hydrochloride 90,91 Niguldipine hydrochloride 101
N-Methylethanolamine 135 o-Nitrophenol 132,133
Methylethyketone 2,4-DNPH 127,128 m-Nitrophenol 132,133
o-Methylhippuric acid 127 p-Nitrophenol 132,133
m-Methylhippuric acid 127 Nordihydrocapsaicin 79
p-Methylhippuric acid 127 Nordihydroguaiaretic acid (NDGA) 64,65
Methyl p-hydroxybenzoate 63,74,93 Norepinephrine hydrochloride 106
Methyl linoleate 59 Norethisterone 85
Methyl linolenate 59 Norfloxacin 111
Methyl y-linolenate 59 Norgestrel 86
Methylmalonyl-CoA 18 Noscapine 91
N-Methylnicotinamide 104,105 Nystose 22,23
Methyl oleate 59
Methylprednisolone 80,82,83
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o o-Phenylphenol 124,125
n-Octyl gallate (OG) 64,65 Phenylpropanolamine hydrochloride 95
Ofloxacin 111 Phenytoin 99,101,102
Olaquindox 109 Phloxine 66
Oligonucleotides 37,38,39 Phosphoenolpyruvic acid monopotassium salt 58
Orotic acid 15,35 Phthalic acid 131
Ouabagenin 88 Phylloquinone 8,12
Ovalbumin 48,51,52 Pilocarpine chloride 69,70
Oxamyl 124 Pipemidic acid 111
Oxine-copper 121 Pirimicarb 124
Oxipurinol 106,107 Piromidic acid 109,111,112
Oxolinic acid 109,111,112 Piroxicam 96
Oxytetracycline hydrochloride 111,119 Plasmid pBR322 39,40
Oxytocin 44,45 Poly (A) 37
Polydextrose Il 30
P Potassium guaiacol sulfonate 91
Paeoniflorin 71 Prednisolone 80,81,82,83
Paeonol 78 Prednisolone acetate 81,82
Palatinit 21 Prednisolone succinate 82
Palatinose 21,22 Prednisone 80,82,83
Pantothenic acid, Na salt 13 Prenylamine lactate 101
Pantothenyl alcohol (Panthenol) 13,1718 Primidone 99
Papaverine chloride 69,70 Procainamide hydrochloride 105
Paraxanthine 107 Procaine hydrochloride 102
PA-Sugar Chain 001 28,29 Prochlorperazine maleate 98
PA-Sugar Chain 002 28,29 Progesterone 83,85
PA-Sugar Chain 014 28,29 Proline 41
PEG #300 (MW 300) 126 -Proline 41,42
PEG #1,000 (MW 1,000) 126 Promazine hydrochloride 98
PEG #4,000 (MW 3,350) 126 Prometon 122,123
PEG #6,000 (MW 8,400) 126 Prometryn 122,123
PEG #20,000 (MW 20,000) 126 Propazine 122,123
Penicillin G potassium 118 Propham 124
Penicillin V potassium 118 Propicillin potassium 118
Pentag|ycine 42 Propionu|dehyde 2,4-DNPH 127,128
Peptide mapping 48,49 Propionamide 136
Perphenazine 98 Propionic acid 58
Perylene 128 Propionyl-CoA 18
Phenanthrene 128 p-Propoxybenzoic acid 129,130
Phenethicillin potassium 118 Propranolol hydrochloride 101,102,138,141
Phenobarbital sodium salt 99 n-Propyl gallate (PG) 64,65
Phenol 70,105,117,131 Propyl p-hydroxybenzoate 63,68
Phenoxyethylpenicillin potassium 118 Proscillaridin A 88
Phenoxymethylpenicillin potassium 118 Protocatechuic acid 61,62
Phenylalanine 41 Pullulan P-5 (MW 5,800) 30,31
L-Phenylalanine 41,42 Pullulan P-20 (MW 23,700) 30,31
o-Phenylenediamine 136 Pullulan P-50 (MW 48,000) 30,31
m-Phenylenediamine 136 Pullulan P-800 (MW 853,000) 30,31
p-Phenylenediamine 136 Pyrazolynate 121
Phenylephrine hydrochloride 95 Pyrene 128
Phenylethylalcohol 141 Pyridoxal hydrochloride 16,17
2-Phenylethyl 5-cellobioside 76 Pyridoxine hydrochloride 13,14,15,16,17,95
2-Phenylethyl 5-gentiobioside 76 Pyriftalid 121
2-Phenylethyl B-lactoside 76 Co (Il)-1-(2-Pyridylazo)-2-naphthol 135
2-Phenylethyl B-maltoside 76 Fe (Ill)-1-(2-Pyridylazo)-2-naphthol 135
2-Phenylethyl 5-melibioside 76 Ni (I1)-1-(2-Pyridylazo)-2-naphthol 135
Phenylglyoxylic acid 127 Zn (ll)-1-(2-Pyridylazo)-2-naphthol 135
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Pyrimethamine 109 Sorbic acid 62,63
Pyrogallol 131 Sorbitol 21,22
Pyrroloquinoline quinone (PQQ) 15 Sparteine sulfate 69,70
Pyruvic acid 58 Stachyose 23
Stevioside 68
Q Stigmasterol 87
Quercetin 73,74 G-Strophanthin 70,71,88
Quercitrin 74 Substance P 44
Quinidine 69,101,102 Succinic acid 58
Quinine 69,70 Sucralose 22
8-Quinolinol 135 Sucrose 20,22,23
Sulfachloropyridazine 110
R Sulfadiazine 109,110,111
Rabbit IgG 54 Sulfadimethoxine 109,110
Raffinose 23 Sulfadimidine 109,110,111
Rebaudioside A 68 Sulfadoxine 110
Resibufogenin 89 Sulfaguanidine 109,110
Resorcinol 18,117,129 Sulfamerazine 109,110,111
a-Resorcylic acid 129 Sulfamethazine 109,110
B-Resorcylic acid 129 Sulfamethizole 109,110
y-Resorcylic acid 129 Sulfamethoxazole 110,111
Retinol 8 Sulfamethoxypyridazine 109,110
Retinol acetate 8 Sulfamonomethoxine 109,110,111
Retinol palmitate 8 Sulfanilamide 109,110
Rhamnose 20 Sulfapyridine 109,110
Ribitol 21 Sulfaquinoxaline 109,110
Riboflavin 13,14,15,16,17,18 Sulfathiazole 109,110,111
Ribonuclease A 50,51 Sulfisomidine 109,110
Rose Bengale 66 Sulfisoxazole 110
Rutin 74 Sulindac 96
Sunset Yellow FCF 66
S Swep 124
Saccharin sodium 62,90
Saikosaponin a 72 T
Saikosaponin bz 72 Tartaric acid 58
Saikosaponin ¢ 72 Tartrazine 66
Saikosaponin d 72 Taurine 41,42
Salicin 70,71 5'-TDP 35
Salicylic acid 61,62,105,129 Terbumeton 122,123
Saponin 72 Terbuthylazine 122,123
Sccinyl-CoA 18 Terbutryn 122,123
Scopolamine bromide 69,70 Terephthalic acid 131
Sebuthylazine 122,123 o-Terphenyl 134
Sennoside A 76,77 m-Terphenyl 134
Sennoside B 76,77 p-Terpheny! 134
Serine 41 Testosterone 84,85
L-Serine 41,42 Testosterone enanthate 84,85
Siduron 121 Testosterone propionate 84,85
Simazine 122,123 Tetracaine hydrochloride 102
Simeconazole 121 Tetracycline hydrochloride 111,119
Sinapic acid 61,62 Tetrahydrozoline 93
B-Sitosterol 87 Theobromine 70,107
Sodium decylbenzenesulfonate 125,126 Theophylline 70,105,107
Sodium dodecylbenzenesulfonate 125,126 Thiabendazole 121,124,125
Sodium tetradecylbenzenesulfonate 125,126 Thiacloprid 121
Sodium tridecylbenzenesulfonate 125,126 Thiamethoxam 121
Sodium undecylbenzenesulfonate 125,126 Thiamine hydrochloride 13,14,17,90
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Thiamphenicol 109 Vancomycin hydrochloride 120
Thiophanate-methyl 121 Vanillic acid 61,62
Thioridazine hydrochloride 98 [Arg®]-Vasopressin 45

Thiram 121,122 Verapamil hydrochloride 100,101,102
Threonine 41 Vitamin A 8
L-Threonine 41,42 Vitamin A palmitate 8
A-Threonine 41 Vitamin B: 13,14,17,90
Thymidine 34,35 Vitamin B2 (Flavin mononucleotide) 13,14,18
Thymine 34 Vitamin Bz (Riboflavin) 13,14,15,16,17,18
5'-TMP 35,36 Vitamin Bs (Pyridoxal hydrochloride) 16,17
a-Tocopherol 8,10,11,12 Vitamin Bs (Pyridoxinel hydrochloride) 13,14,15,16,17,95
B-Tocopherol 10,11,12 Vitamin Bi2 13,14,15,16
y-Tocopherol 10,11,12 Vitamin B13 15,35
&-Tocopherol 8,10,11,12 Vitamin C 13,15,16,17,19,90
a-Tocopherol acetate 8,12 Vitamin D2 8,9,10
Tolmetin sodium 96 Vitamin D3 8,9,10
p-Tolualdehyde 2,4-DNPH 127,128 Vitamin E 8

Transferrin 52,53 Vitamin H 14,15
Trehalose 22 Vitamin K; 8,12
Triacylglycerol 59 Vitamin Kz 8,12
Triamcinolone 81 Vitamin Ks 8
Triamcinolone acetonide 80,81,82

2,4,6-Trichlorophenol 132 X

Triethanolamine 135 Xanthine 16,34,106,107
Trifluoperazine hydrochloride 98 Xanthosine 34,35
2,2,2-Trifluoro-1-(9-anthryl) ethanol 137 Xylitol 21,22
Triglycine 42 Xylose 20
Trigonerlline 70

2,4,5-Trihydroxybutyrophenone (THBP) 64,65

Trimethoprim 109,110

o-Trimethyl- B-cyclodexirin 28

2,4,6-Trinitrophenol 132

Triphenylene 128

Triton X-100 126

Trogar's base 142

Trypsin inhibitor (soybean) 52

Trptophan 41

L-Tryptophan 41

5'-TTP 35

Tyrosine 41

L-Tyrosine 41,42

U

5'-UDP 35

UDP-N-acetyl-D-glucosamine 36,37

UDP-D-glucose 36,37

5'-UMP 35,36

Uracil 34,35,103,105,135

Urea 17,136

Uric acid 53,106,107,108

Uridine 34,35

5'-UTP 35

\'4

n-V0|erCI|dehyde 2,4-DNPH 127,128

Valine 41

L-Valine 41,42
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