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Vitamins
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Oil-soluble vitamins

. Menadione (Vitamin Ks)
Retinol (Vitamin A)

Retinol acetate
Menaquinone (Vitamin Kz)
& -Tocopherol
Ergocalciferol (Vitamin Dz)
Cholecalciferol (Vitamin Ds)
o -Tocopherol (Vitamin E)
a -Tocopherol acetate

. Phylloquinone (Vitamin Ku)
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oooooooooooo
Vitamin A fatty acid ester

1. Retinol palmitate
(Vitamin A palmitate)

(G910415B) (G910523T)
Column : YMC-Pack ODS-A (5p m, 12nm) Column : YMC-Pack SIL (5p m, 12nm)
150 x 4.6 mm L.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 : 1.0 mL/min
Temperature :30 0O Temperature :30 [0
Detection 1 UV at 280 nm, 0.08 AUFS Detection : UV at 350 nm, 0.32 AUFS
Injection :15p L (0.010 0.21 mg/mL) Injection :5p L (1.0 mg/mL)
goood good
Retinol Carotene
1. a -Carotene
2. B -Carotene
1
CHs CH3 CHs3 1
[ Xx-CH20H
CHsz
CHs 2
Retinol
1
I | I | S—
0 5 10 min , \
@ o
el ')
(A970708A) (G910523Q)
Column : YMC-Pack Pro C18 (5p m, 12nm) Column : YMC-Pack ODS-A (5p m, 12nm)
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 : 350 Temperature : 300
Detection 1 UV at 325 nm, 0.02 AUFS Detection : VIS at 450 nm, 0.16 AUFS
Injection :20p L(0.5p g/mL) Injection :5p L (0.05 mg/mL)
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Vitamins
B-0000 p-0000
3 -Carotene B -Carotene
1. B -Carotene 1. B -Carotene
HiC
CHy CHy CHg HsC
C,h“\’ SASSY Y
1
1
2 ;
| |
0 10 2|O min
(M910529A) (A970716K)
Column : YMC-Pack CN (5p m, 12nm) Column : YMC-Pack ODS-AL (5p m, 12nm)

250 x 4.6 mm I.D.

150 x 4.6 mm |.D.

Eluent : acetonitrile/water/THF (35/35/30) Eluent : methanol/chloroform (96/4)
Flow rate : 1.0 mL/min Flow rate : 1.5 mL/min
Temperature : 30O Temperature : 350
Detection 1 VIS at 450 nm, 0.32 AUFS Detection 1 VIS at 455 nm, 0.04 AUFS
Injection 17 L (0.125 mg/mL) Injection 120y L (4.0 p g/mL)
good b godd b
Vitamin D Vitamin D
1
1
Ergocalciferol (Vitamin D-)
Cholecalciferol (Vitamin Ds)
[ l e L
| | | | |
0 10 20 30 min 0 1IO 2|0 3|0 min
(C970808E) (C970808H)
Column : YMC-Pack SIL (5p m, 12nm) Column : YMC-Pack SIL (5p m, 12nm)
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 1.6 mL/min Flow rate 1 1.6 mL/min
Temperature : ambient (28 O) Temperature : ambient (28 O)
Detection 1 UV at 265 nm, 0.01 AUFS Detection : UV at 265 nm, 0.01 AUFS
Injection :100p L (1.0 p g/mL) Injection 2100 p L (1.0 g/mL)
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Vitamins

1

00o0OdD:00000Ds
Vitamin Dz and vitamin Ds

0O0o00dD.00000 Ds
Vitamin D: and vitamin Ds

mAU
mAU
15
15
12
10 ! 2
10
5
5
0
0lm
T T T T T 1
0 10 20 30 min T T T T U T 1
0 10 20 30 min
(P040818A) (P040819C)
Column : YMC-Pack ODS-A (5p m, 12nm) Column : YMC-Pack ODS-AL (5u m, 12nm)
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 : 1.0 mL/min
Temperature :40 [0 Temperature : 400
Detection 1 UV at 265 nm Detection 1 UV at 265 nm
Injection 110 p L (0.01 mg/mL) Injection :10 p L (0.01 mg/mL)
goooooo goooooo
Tocopherols Tocopherols
1. a -Tocopherol
2. 3 -Tocopherol
3.y -Tocopherol
4.5 -Tocopherol
1 CHy  CHy
HaC o CHy
1 34 o' CHy CHy CHy
o -Tocopherol
2 gy o
CH;
1 3 Ho CH3 CHz cH:,J
4 s B -Tocopherol
3
2 HaC: o o P CHy
HO CHy CHz CHy
y -Tocopherol
4 CHy  CHy
0. CHy
2 "o CHy CHg CHy
& -Tocopherol
| (. J L
| | | I
‘UJ ) — 0 5 10 15 min
2
(G910523S) (S970702A)
Column : YMC-Pack SIL (5p m, 12nm) Column : YMC-Pack SIL (5p m, 12nm)
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 1.4 mL/min
Temperature :30 O Temperature : 350
Detection 1 UV at 295 nm, 0.08 AUFS Detection 1 FLS at Ex 298 nm, Em 325 nm
Injection 110 p L (0.200 0.31 mg/mL) Injection 120 L (50 20 p g/mL)
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Vitamins

ooooooo
Tocopherols

1. a -Tocopherol

ooooooog
Tocopherols

2. B -Tocopherol 2 1
3.y -Tocopherol
4.0 -Tocopherol 1 o -Tocopherol
2
A 7
23 6 B -Tocopherol
5
) . 3 10
9 y -Tocopherol
. 7
6
5 d -Tocopherol
10
8
9 I JUUY
1 1 1 1 1
© 2 2 a &
_ LA“L ; JLJ U
| 1 1 1 1
w @ n @ n
- - ) o
(T910501A) (T920728E)
Column : YMC-Pack Polyamine I Column : YMC-Pack Polyamine I
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 : 1.0 mL/min Flow rate : 1.0 mL/min
Temperature : 30O Temperature :30 [0
Detection 1 UV at 295 nm, 0.08 AUFS Detection : UV at 295 nm, 0.08 AUFS
Injection 17 L (0.25 mg/mL) Injection 17 p L (0.25 mg/mL)
goooooo goooooo

Tocopherols

W

HO.
1
0
CHy

d -Tocopherol
HO.
, 2 “KEL\/}/\)V\)V\;\

y -Tocopherol

Buocﬂ3
)
CHy

B -Tocopherol

o -Tocopherol

Tocopherols

HO.
SISO
Cny

& -Tocopherol

y -Tocopherol

cHy
3 “oqw
0
B -Tocopherol
1 4 O fa
0
*s o -Tocopherol

.

30

=) o
a -

60

a g 3 2
(S930726A)

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

250 x 4.6 mm I.D.
Eluent : 2-propanol/water (68/32)
Flow rate : 0.5 mL/min
Temperature :30 O
Detection 1 UV at 295 nm, 0.032 AUFS
Injection 17 L (0.25 mg/mL)

(S921217A)
Column : YMC-Pack ODS-A (5p m, 12nm)
250 x 4.6 mm I.D.
Eluent : 2-propanol/water (75/25)
Flow rate 1 0.3 mL/min
Temperature :30 0
Detection 1 UV at 295 nm, 0.08 AUFS
Injection 17 p L (0.25 mg/mL)

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

1

ooooooo
Tocopherols

1 M\
0
CHy

3 -Tocopherol
N4 S ISOT SN
H3C: o
CHy

y -Tocopherol

0000000ooooOOo0ooooooo
Tocopherol and tocopherol acetate

HaC: 0 CH3
o CH CHa CHy

o -Tocopherol

o -Tocopherol

CHy 1 CH3  CHy
1 3 Ho HC o CHy
o CHC CHy  CHy  CHg
K cl
- B -Tocopherol e o -Tocopherol acetate
3 4 “M
2 HyC o
%« -Tocopherol 2
4
| 1 | | | |
0 10 20 min
a 2 2
(S921216C) (S970426E)
Column : YMC-Pack ODS-A (5p m, 12nm) Column : YMC-Pack Pro C18 (5p m, 12nm)
150 x 4.6 mm I.D. 150 x 4.6 mm |.D.
Eluent : 2-propanol/water (65/35) Eluent : methanol/water (98/2)
Flow rate : 0.7 mL/min Flow rate : 1.0 mL/min
Temperature : 30 [ Temperature :30 [0
Detection 1 UV at 295 nm, 0.04 AUFS Detection : UV at 284 nm, 0.51 AUFS
Injection 17 L (0.25 mg/mL) Injection 120y L (1 mg/mL)
Ref.) Y.Satomura, M. Kimura and Y. ltokawa, J.Chromatogr., 625, 372-376 (1992) gooooooi1sooooooon
gooooooobooooooooooo oodnd K
Tocopherol and tocopherol acetate Vitamin K
1 CHs  CHy
HaC. o CHy 1
"o CHa CHy CHz ] CHg CHg CHg CHz
CHy

O‘ =~ = 2 ~CHs
CHz
0

Menagquinone (Vitamin Kz)

2
1 CH3  CHy
HaC. 0 CHy 2 0 CHs CHa CHa CH3
CHACO CH3  CHy  CHy P oH
’ CHy 1 O‘ CH: ’
a -Tocopherol acetate 2 8 8
Phylloguinone (Vitamin Ku)
2
1 I J J

A {—* 0 5 10 15 min

| | |

0 10 20 min

(S970426C) (A970728B)
Column : YMC-Pack ODS-A (5p m, 12nm) Column : YMC-Pack Pro C18 (5p m, 12nm)
150 x 4.6 mm I.D. 150 x 4.6 mm I.D.
Eluent : methanol/water (98/2) Eluent : methanol/ethanol (5/1)
Flow rate : 1.0 mL/min Flow rate : 0.8 mL/min
Temperature :30 O Temperature :40 0
Detection 1 UV at 284 nm, 0.51 AUFS Detection : FLS at Ex 320 nm, Em 430 nm
Injection 120 p L (2 mg/mL) reduction column (platinum black, 10 x 4.0 mml.D.)
0000000130 000000 Injection 120y L (100 ng/mL)
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1 Vitamins

goooooo
Water-soluble vitamins

L-Ascorbic acid (Vitamin C)
Nicotinic acid

Pyridoxine HCI (Vitamin Bs)
Nicotinamide

Thiamine HCI (Vitamin B.)

. Folic acid

. Cyanocobalamin (Vitamin Biz)
. Riboflavin (Vitamin B:)

©NOOA®WDN R

18
26

ooooooog
Water-soluble vitamins

1. Nicotinic acid

2. Pantothenic acid (Na salt)
3. Pyridoxine HCI (Vitamin Bs)
4. Nicotinamide

5. Thiamine HCI (Vitamin B.)

18
28

(G910415A)
Column : YMC-Pack ODS-A (5p4 m, 12nm) (G9105230)
150 x 4.6 mm |.D.
Eluent : A)20mM KH:PO: - K:HPO: (pH 6.6) Column : YMC-Pack ODS-AM (5p m, 12nm)
B)20mM KH:PO. - K:HPO: (pH 6.6)/acetonitrile (80/20) 150 x 4.6 mm I.D.
0%B (0-5min), 0-100%B (5-20min, linear), 100%B (20-25min) Eluent : 20mM NaH:PO. - Na.HPO: (pH 6.5)
Flow rate : 1.0 mL/min Flow rate : 1.0 mL/min
Temperature :30 [0 Temperature :30 [0
Detection 1 UV at 254 nm, 0.32 AUFS Detection 1 UV at 210 nm, 0.08 AUFS
Injection 110 p L (0.040 0.31 mg/mL) Injection :5p L (0.020 0.58 mg/mL)
ogoooooo ogoodooooooooooooao
Water-soluble vitamins A drink including vitamins
1. L-Ascorbic acid (Vitamin C) 1 5 1. L-Ascorbic acid (Vitamin C)
3 2. Pyridoxine HCI (Vitamin Bs) 2. Pyridoxine HCI (Vitamin Bs)
3. Nicotinamide 3. Nicotinamide
4. Panthenol 4. Panthenol
5. Caffeine 5. Caffeine
6. Flavin mononucleotide sodium salt 6. Flavin mononucleotide sodium salt
(Vitamin Bz) (Vitamin Bz)
5
1 2 3
4
6 2
4 6
_LLLJJ | L)_L/—JLJ{——\
| | | |
6 1‘0 26 3‘0 min 0 10 20 30 min

(F001004B)

(FO01004A)

Column : Hydrosphere C18 (5p m, 12nm)
150 x 4.6 mm L.D.
Eluent 1 A)50mM KH:PO.-HsPO4(pH3.5)
B)50mM KH:PO.-HsPO4(pH3.5)/acetonitrile (80/20)

0-60%B(0-20min), 60%B(20-30min)

Flow rate : 1.0 mL/min

Temperature : 30 O

Detection : UV at 210 nm, 0.32AUFS
Injection :5p L (0.050 0.40 mg/mL)

Column : Hydrosphere C18 (5y m, 12nm)
150 x 4.6 mm I.D.
Eluent : A)50mM KH2PO:-HsPO4(pH3.5)
B)50mM KH:PO.-HsPO.(pH3.5)/acetonitrile (80/20)

0-60%B(0-20min), 60%B(20-30min)

Flow rate 1 1.0 mL/min

Temperature :30 [0

Detection : UV at 210 nm, 0.32AUFS

Injection :5pL

Sample : 5 times dilution with 5% metaphosphoric acid
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Vitamins
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Water-soluble vitamins

1. Thiamine HCI (Vitamin B)

2. Pyridoxine HCI (Vitamin Bs)

3. Nicotinamide

4. Caffeine

5. Flavin mononucleotide sodium salt
(Vitamin Bz)

i I T

|
10 20 30 min

o-—

ooooooooocooooooo
A drink including vitamins
1. Thiamine HCI (Vitamin B:)

2. Pyridoxine HCI (Vitamin Bs)
3. Nicotinamide

4. Caffeine
5. Flavin mononucleotide sodium salt
(Vitamin Bz)
3
1
5
: _L_J
| | | |
0 10 20 30 min

Water-soluble vitamins

1.p-Aminobenzoic acid (PABA)
2.Biotin (Vitamin H)
3.Riboflavin (Vitamin Bz)
4.Cyanocobalamin (Vitamin Biz)

(&)

U

7] @ n
p

28
25

(M9202128)

(FO01011A) (F001011B)

Column : Hydrosphere C18 (5p m, 12nm) Gl : ?ggrosghgre Cll% e L

R ST El . AYSOMM KHPOH-POL(oH3.5
Eluent - A)50mM KH:PO.-HsPO.(pH3.5) e Sl PO POl ) i

L B)50mM KH:PO.-HsPO.(pH3.5)/acetonitrile (80/20)
B)50mM KH:PO.-HsPO4(pH3.5)/acetonitrile (80/20) 0-90%B(0-20min), 90%B(20-30min)
0-90%B(0-20min), 90%B(20-30min) . PP 2 SO
. . Flow rate : 1.0 mL/min

Flow rate : 1.0 mL/min .
Temperature : 30 O Tempgrature s
Detection  : UV at 254 nm, 0.32AUFS ﬁ’ﬁ;ﬁﬁgﬂ” oy ;?1254 nm, 0.32AUFS
SN Sl L0nsl ED e Sample : 5 times dilution with water
goooooo goooooo

Water-soluble vitamins
1.p-Aminobenzoic acid (PABA)
2.Biotin (Vitamin H)
3.Cyanocobalamin (Vitamin Biz)
4.Riboflavin (Vitamin B:)

23

Column

Eluent

Flow rate
Temperature
Detection
Injection

: YMC-Pack Ph (5p m, 12nm)

150 x 4.6 mm I.D.

: acetonitrile/50mM NH.H-PO. (10/90)
: 1.0 mL/min

1370

: UV at 210 nm, 0.16 AUFS

:10 p L (0.020 0.30 mg/mL)

(M920212A)
Column : YMC-Pack ODS-AM (5p m, 12nm)
150 x 4.6 mm I.D.
Eluent : acetonitrile/50mM NH.H:-PO. (10/90)
Flow rate : 1.0 mL/min
Temperature :37 O
Detection : UV at 210 nm, 0.16 AUFS
Injection 210 p L (0.020 0.30 mg/mL)
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ooono
1 Vitamins

goooooo

Water-soluble vitamins
1.p-Aminobenzoic acid (PABA)
2.Biotin (Vitamin H)
3.Riboflavin (Vitamin B:)
4.Cyanocobalamin (Vitamin Biz)

10
a

ooooooo

Water-soluble vitamins
1.p-Aminobenzoic acid (PABA)
2.Biotin (Vitamin H)
3.Riboflavin (Vitamin B:)
4.Cyanocobalamin (Vitamin Bi2)

J

10
2o

(M920212C) (M920212D)

Column : YMC-Pack TMS (5p m, 12nm) Column : YMC-Pack C: (5p m, 12nm)

150 x 4.6 mm I.D. 150 x 4.6 mm I.D.
Eluent : acetonitrile/50mM NH.H-PO. (10/90) Eluent : acetonitrile/50mM NH.H:-PO. (10/90)
Flow rate : 1.0 mL/min Flow rate : 1.0 mL/min
Temperature : 37 0O Temperature :37 O
Detection 1 UV at 210 nm, 0.16 AUFS Detection : UV at 210 nm, 0.16 AUFS
Injection 110 p L (0.020 0.30 mg/mL) Injection 210 p L (0.020 0.30 mg/mL)
goooooo goooooo

Water-soluble vitamins
1.L-Ascorbic acid (Vitamin C)
2.0rotic acid (Vitamin Bus)
3.Pyrroloquinoline quinone (PQQ)
4.Pyridoxine HCI (Vitamin Bs)
5.Nicotinamide

Water-soluble vitamins
1.L-Ascorbic acid (Vitamin C)
2.0rotic acid (Vitamin Bus)
3.Pyrroloquinoline quinone (PQQ)
4.Pyridoxine HCI (Vitamin Bs)
5.Nicotinamide

(M920207B)

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

150 x 4.6 mm I.D.
Eluent : 100mM CH:COOH/100mM CHsCOONH. (30/70, pH 5.1)
Flow rate : 1.0 mL/min
Temperature : 37 O
Detection 1 UV at 254 nm, 0.16 AUFS
Injection 110 p L (0.040 0.20 mg/mL)

(M920207A)

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

150 x 4.6 mm I.D.
Eluent : 100mM CH:COOH/100mM CHsCOONH: (30/70, pH 5.1)
Flow rate : 1.0 mL/min
Temperature :37 O
Detection : UV at 254 nm, 0.16 AUFS
Injection 210 p L (0.040 0.20 mg/mL)

15
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ooono
Vitamins

1

goooooo
Water-soluble vitamins

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

ooooogoo

Water-soluble vitamins
1.Nicotinic acid
2.Erythorbic acid
3.L-Ascorbic acid

(T920525A) (T920525B)
Column : YMC-Pack Polyamine I Column : YMC-Pack NH: (5p m, 12nm)
250 x 4.6 mm I.D. 250 x 4.6 mm I.D.
Eluent : acetonitrile/50mM NH.H:PO. (70/30) Eluent : acetonitrile/50mM NH.H:PO. (70/30)
Flow rate : 1.0 mL/min Flow rate : 1.0 mL/min
Temperature :40 [0 Temperature :40 [0
Detection 1 UV at 250 nm, 0.16 AUFS Detection 1 UV at 250 nm, 0.16 AUFS
Injection 110 p L (0.050 0.1 mg/mL) Injection ;10 p L (0.050 0.1 mg/mL)
goooooo goooooo
Water-soluble vitamins Water-soluble vitamins
1.Pyridoxine HCI
2.Nicotinamide 1
3.Benfotiamine H
4.Cyanocobalamin HN | h
5.Riboflavin oy
1 H
2 Xanthine(l.S.)
2 CHO
3 . HO@/CHQOH
|, 3 4 CHz~N~ - HCI
Pyridoxal HCI
3 CHy0H

HijCHgOH
CHa N U ho

Pyridoxine HCI

4 @CONHZ
|
N

Nicotinamide
Joud LJ L J U L _
] 1
| | J |
o = 0 5 10 15 min
(S930712E) (S960912B)
Column : J'sphere ODS-H80 (4p m, 8nm) Column : YMC-Pack Pro C18 (5p m, 12nm)
150 x 4.6 mm I.D. 150 x 4.6 mm I.D.

Eluent : acetonitrile/50mM (NH.):HPO. (10/90) Eluent : 20mM KH.PO: - K:HPO: (pH 6.9)
Flow rate : 1.0 mL/min Flow rate : 1.0 mL/min
Temperature :30 O Temperature :37 O
Detection 1 UV at 254 nm, 0.13 AUFS Detection 1 UV at 254 nm, 0.13 AUFS
Injection :5p L (0.040 0.48 mg/mL) Injection :5p L (0.050 0.2 mg/mL)

16




ooono
Vitamins

1

goooooo
Water-soluble vitamins

p-Aminobenzoic acid

oooodoooDooooooooon
Allantoin and water-soluble vitamins

1.
. -CONH,p
1 <
N

Nicotinamide
2 2. COOH
@ _ OH O OH
N ) GHaCH-CH—CH CHZ0H
Nicotinic acid H3C©[N /N\/fo
3 HoC N;;(NH
3 CHO 3 4 Riboflavin  ©
HO< -~ CHoOH
45 N | 3.
' Chs Hhl HaNCONH N
Pyndoxa\ HCI 2 L
AIIantcm
4. CHoOH
HO | CHo0H " CHaOH
CH3" X\~ O HCl HO@/CHZOH
Pyndoxme HCl CH3~\~ O HC
Pyridoxine HCI
5. @CONHZ
SN
Nicotinamide
d ,_AJ L
| | | | | | | | | .
0 2 4 6 min 0 5 10 15 20 min
(S010125A) (S971121D)
Column : Hydrosphere C18 (3p m, 12nm) Column : YMC-Pack NH: (5p m, 12nm)
50 x 2.0 mm I.D. 250 x 4.6 mm I.D.
Eluent : 10mM CHsCOONH. Eluent : 50mM NH:+H:PO. - HsPO. (pH 2.5) / acetonitrile (20/80)
Flow rate : 0.2 mL/min Flow rate : 1.0 mL/min
Temperature : 37 0O Temperature :37 O
Detection 1 UV at 254 nm, 0.128 AUFS Detection 1 UV at 210 nm, 0.064 AUFS
Injection :2p L (0.010 0.1 mg/mL) Injection :8p L (0.010 0.04 mg/mL)
goodooooooooooooooboog ogoooB.0OO0O
Urea, allantoin and water-soluble vitamins Thiamine and its modified compounds
HiC NHz o SSc—C,H,0H
S e @ ol i o) P
Thiamine HCI
1. 5. CH0H
GH3OH HCOHo o
HOCHzG — CH-CONH(CHz)30H _ HaO~ NS Nt
CHS HO  OH 2 TJCH:-N/CNO $-0C o
Panthenol L-Ascorbic acid CH CHZCHZ_O_"
(Pantothenyl alcohol) (Vitamin C) o
1 2 Benfotiamine
2. 6. CHa0H
@COOH HofD/CHZOH e
N S 3 3 NH,
N: CH3" NN oHel Y\/T[cn N(CHO S—C00C2Hs
Nicotinic acid Pyridoxine HCI c\cuzcnzocooczm Hot
3 (Vitamin Be) CN
6 " HoNCONH, 3 Dicethiamine HCI
Urea
4. 4 HsC. NHz
H Y\/T[ CHO
HaNCONH._N. 4 oty =g S
;;;ﬁ:) cn \cuzcnz—ooc—< > )
Allantoin Bisbentiamine
1 1 1 1 1 JJL_JLA——J
0 5 10 15 20 min

@

20

(S940202D)

(J030624B)

Column : YMC-Pack Polyamine Il

250 x 4.6 mm I.D.
Eluent : 50mM NH+H:PO.-H:PO. (pH2.8)/acetonitrile (20/80)
Flow rate : 1.0 mL/min
Temperature :37 0
Detection : UV at 210 nm, 0.16 AUFS
Injection :10 p L (0.010 5.0 mg/mL)

Column : J'sphere ODS-H80 (4p m, 8nm)
75 % 4.6 mm I.D.
Eluent : A)50mM (NHa):HPO4
B)methanol/50mM (NH.):HPO. (60/40)

10-100%B (0-15min, linear), 100%B (15-30min)

Flow rate : 1.0 mL/min

Temperature :37 O

Detection : UV at 260 nm, 0.26 AUFS
Injection :10p L (0.120 0.2 mg/mL)
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Vitamins

1

oooooooooooooo
Riboflavin and related compounds

1 OH OH OH 0
GHaCH-CH~CHCH0 — ? ONa
Hy NN
C@[ = pe 0=P-ONa NHZ
HaC NN
0 ‘ <
o- CHZ

OH OH
Flavin adenine dinucleotide disodium

OH OH OH

CH2CH CH CHCHzO ‘ —OH

Flavin sodlum phosphate
(Flavin mononucleotide sodium salt)

3 QH OH OH
GHyCH-CH~CHCHOH

NP @1

Riboflavin

1

| | |
0 10 20 min

(S000803B)

oooooogo
Nicotinic acid and derivatives

[

Nicotinamide adenine
dinucleotide phosphate
oxidized form (NADP)
Nicotinic acid
Nicotinamide adenine
dinucleotide phosphate
reduced form (NADPH)
Nicotinamide

B -Nicotinamide adenine
dinucleotide (NAD)

B -Nicotinamide adenine
dinucleotide reduced form
(NADH)

w N

o »

o

|
0 5 10 15 20 25 min

(FO00707B)

Column : Hydrosphere C18 (5p m, 12nm)
150 x 4.6 mm I.D.
Eluent : 50mM KH:PO: - K-HPO: (pH 5.9) / acetonitrile (90/10)
Flow rate : 1.0 mL/min
Temperature : 37 [0
Detection 1 UV at 260 nm, 0.32 AUFS
Injection :10p L (0.1 mg/mL)

Column : Hydrosphere C18 (5p m, 12nm)
150 x 4.6 mm I.D.
Eluent : 20mM KH:PO.-K:HPO.(pH6.9)/acetonitrile (99/1)
Flow rate : 1.0 mL/min
Temperature :37 O
Detection : UV at 260 nm, 0.13 AUFS

Injection :6p L (0.050 0.10 mg/mL)

goooooooooo
Pantothenyl alcohol

1
(I:Hs (PH
2 HOCHQ(I: — CH — CONH(CH2)30H
CH3
Pantothenyl alcohol

OH

OH
Resorcinol(l.S.)

J
0 5 10 15 min

gooAOdOOO

. . HOOCCH2C0-S-CoA
Coenzyme A and derivatives N

Malonyl-CoA
2. HaNCHCH2 CHy CONHCHCONHCH2 COOH
éOOH CH2-8-8-CoA

4 Coenzyme A glutathione
disulfide

3. CoASH
Coenzyme A
3 4. HOOC(IZHCO-S-COA
CHjy
Methylmalonyl-CoA
5. HOOCCHzCH,CO-S-CoA
Sccinyl-CoA
10 6. OH
CH3CCH,C0-S-CoA
1
CH2COO0H

droxy-3- meth Iglutaryl-
K,(HM)é CoA Vo Y

7. CH3COCHCO-S-CoA
Acetoacetyl-CoA

8. CH3C0-S-CoA
LMA_J Acetyl-CoA
U L— 9. CoA-8-S-CoA

Coenzyme A oxidized

18
38

10. CH3CHpCO-S-CoA
Propionyl-CoA

¢]

Courtesy of Dr. Takamura, Ibaraki University (S940630E)

(S961119B)
Column : YMC-Pack Pro C18 (5p m, 12nm)
150 x 4.6 mm I.D.
Eluent : acetonitrile/water (5/95)
Flow rate : 1.0 mL/min
Temperature :37 0
Detection 1 UV at 210 nm, 0.13 AUFS
Injection :5p L (0.050 0.4 mg/mL)

Column : J'sphere ODS-M80 (4p m, 8nm)
150 x 4.6 mm I.D.
Eluent : A)methanol/50mM KH-PO. (10/90)
B)methanol/50mM KH:PO. (30/70)

10%B (0-5min), 10-100%B (5-30min)

Flow rate : 0.7 mL/min

Temperature :37 O

Detection : UV at 260 nm, 0.016 AUFS
Injection 210 p L (16.7 nmol/mL)

18




ooono
Vitamins

1

L-000000000000000O
L-Ascorbic acid and erythorbic acid

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

L-00000o0o0o0ooooooooo
L-Ascorbic acid and erythorbic acid

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

(G910523N)

(T910425A)

Column : YMC-Pack Polyamine I

250 x 4.6 mm I.D.
Eluent : acetonitrile/50mM NH.H:PO. (70/30)
Flow rate : 1.0 mL/min
Temperature : 30O
Detection 1 UV at 250 nm, 0.16 AUFS
Injection 110 p L (0.2 mg/mL)

Column

Eluent

Flow rate
Temperature
Detection
Injection

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

150 x 4.6 mm I.D.

: 20mM CHs:COONH:. in 5mM tetrabutylammonium bromide
: 1.0 mL/min

1300

: UV at 250 nm, 0.08 AUFS

:5p L (0.05mg/mL)

L-0000000024-DNPHOOO
2,4-Dinitrophenylhydrazone of L-ascorbic acid

1. L-Ascorbic acid 2,4-DNPH

1

e

|
0 5

|
10 min

(C970808K)

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

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 : 350
Detection 1 VIS at 540 nm, 0.01 AUFS
Injection :20p L (10 p g/mL)
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2 Carbohydrates

goooooo
Monosaccharides and disaccharides

ooooooog
Monosaccharides and disaccharides

1.Fructose
2.Glucose
! 3.Sucrose
4.Maltose
5.Lactose
2 3
4
5
~J |~ U
! ' !
2 2 8

1.Fructose
2.Glucose
3.Sucrose
4. Maltose
5.Lactose

T

10
20

(T910726A) (T910723A)
Column : YMC-Pack Polyamine I 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 : 1.0 mL/min
Temperature : 26 [ Temperature : 26 O
Detection 1 RI, 32 x 10° RIU/FS Detection 1 RI, 32 x 10° RIU/FS
Injection :5p L (14.30 28.6 mg/mL) Injection :5p L (14.30 28.6 mg/mL)
goooooo ggo
Monosaccharides and disaccharides Monosaccharides
1.Fructose 1.Rhamnose
2.Glucose 2.Fucose
T 3.Sucrose 3.Xylose
4.Maltose 4.Fructose
5.Lactose 5.Mannose
3 6.Glucose
7.Galactose
2
3
1
4 67
4
2 5
5
1 1 1
1 1
@ @ o
o @ - o ™
- o
(T910718E) (T910718D)
Column : YMC-Pack Polyamine I Column : YMC-Pack Polyamine Il
250 x 4.6 mm I.D. 250 x 4.6 mmI.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 : 350 Temperature : 26 [
Detection :RI, 32 x 10° RIU/FS Detection :RI, 16 x 10° RIU/FS
Injection 15 L (14.30 28.6 mg/mL) Injection 125y L (0.650 115.6 mg/mL)
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2 Carbohydrates

ooooooooo
Unsaturated chondro-disaccharides

oooooo

Sugar alcohols

1.A Di-0S
2.A Di-6S 1. Glycerol
3.A Di-4S 2. Erythritol
6 4.A Di-diSo 3. Xylitol
5.A Di-diSe 4. Sorbitol
4 6.A Di-triS 5. Maltitol
1 6. Lactitol
5
2
1
2
3 3
4
5
U\H‘/ 6
g
| ! ! !
] ] ] 2 _Ju Uy
1 1 1 1
0 10 20 30 min
(T910920A)
Column : YMC-Pack NH. (5p m, 12nm) (FO30603A)
250 x 4.6 mm I.D.
Eluent : A)0.01M NH:+H:PO. - (NH.).HPO.(pH 6.7) Column : YMC-Pack Polyamine Il
B) 0.5M NH:HzPO: - (NH:):HPO.4(pH 6.7) 250 x 4.6 mm I.D.
0%B (0-5min), 0-100%B (5-30min,linear), 100%B (30-40min) Eluent : acetonitrile/water (75/25)
Flow rate : 1.0 mL/min Flow rate : 1.0 mL/min
Temperature : 37 0O Temperature : 250
Detection 1 UV at 232 nm, 0.32 AUFS Detection :RI, 32 x 10° RIU/FS
Injection :9p L (0.120 0.24 mg/mL) Injection :5p L (5.0 mg/mL)
gooooo gogooooboooogd
Sugar alcohols Palatinose and Palatinit
1. Glycerol I
2. Erythritol
3. Xylitol
345 4. Ribitol .
5. Arabitol 1. Palat!n?fj
6. Sorbitol 2 ('I:::;t;g
12 7. Mannitol
7 8. Maltitol
6 9. Inositol
1
2
89
U | | |
T ' - 0 10 20 min
@ (=] @
- o @ (*)Mixture of 6-O-a -D-Glucopyranosyl-D-sorbitol
and 1-O-a -D-Glucopyranosyl-D-mannitol
(T910718B) (FO30616B)
Column : YMC-Pack Polyamine I Column : YMC-Pack Polyamine Il
250 x 4.6 mm I.D. 250 x 4.6 mm I.D.
Eluent : ethanol/ethyl acetate/acetonitrile/water (30/30/25/15) Eluent : acetonitrile/water (70/30)
Flow rate : 1.0 mL/min Flow rate : 1.0 mL/min
Temperature :30 O Temperature : 250
Detection :RI, 32 x 10° RIU/FS Detection 1 RI, 64 x 10° RIU/FS
Injection :15p L (1.70 3.3 mg/mL) Injection 215y L (5.0 mg/mL)
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2 Carbohydrates
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Sugars and sweeteners

oooooooooooo
Sugars in hard candy

A) Standard

Oligosaccharides

1. Fruf2—+1Fruf32—+1a Glc (1-Kestose)
2. Fruf2—[1Fruf32],—1a Glc (Nystose)

|
0 10 20 30 40 min

1. Sucralose 1. Sucralose
2. Erythritol 2. Ery.thritol
3. Xylitol i- EY““"
4. Fructose : ruot.ose
5. Sorbitol : zcl)rbltol
6. Glucose 7‘ Sul::izz:
7. Suc“‘,’se 8. Palatinose
8. Palatinose 9. Maltitol
9. Maltitol ) 0. Maltose
10. Maltose Foss7e 1. Lactitol
11. Lactitol
2 B) Hard candy (Sample KM)
1
v Fo30618A
I I I I I
0 10 20 30 40 min
(FO30618A)
(FO30613C) Column : YMC-Pack Polyamine Il
250 x 4.6 mm |.D.
Column : YMC-Pack Polyamine II Eluent : acetonitrile/water (75/25)
250 x 4.6 mm I.D. Flow rate : 1.0 mL/min
Eluent : acetonitrile/water (75/25) Temperature : 250
Flow rate : 1.0 mL/min Detection :RI, 32 x 10° RIU/FS
Temperature : 25 [ Injection 5pL
Detection :RI, 32 x 10° RIU/FS Sample :A) 5 mg/mL
Injection :5p L (5.0 mg/mL) B) 50 mg/mL (50% ethanol solution of candy)
good good

Oligosaccharides

1. Fruf2—+1Fruf32—1aGlc (1-Kestose)
2. Fruf2—[1Fruf32l,—1aGlc (Nystose)

(A970625G)
Column : YMC-Pack Polyamine I
250 x 4.6 mm I.D.
Eluent : acetonitrile/water (70/30)
Flow rate : 1.0 mL/min
Temperature : ambient (26 O)
Detection 1 RI, 32 x 10° RIU/FS
Injection 120 p L (4.0 mg/mL)

(A970701G)
Column : YMC-Pack NH: (5p m, 12nm)
250 x 4.6 mm I.D.
Eluent : acetonitrile/water (70/30)
Flow rate : 1.0 mL/min

Temperature : ambient (27 O)
Detection 1 RI, 32 x 10° RIU/FS
Injection 120y L (4.0 mg/mL)
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2 Carbohydrates

oooooooo
Fructooligosaccharides

1. Fruff 2-1a Glc
(Sucrose)

2. Frufp 2 - 1Fruff 2 1a Glc
(1-Kestose)

3. Fruff 2 -~ [1Fruff 2].- 1a Glc
(Nystose)

4. Fruff 2 - [1Fruff 2s - 1a Glc
(1-Fructofuranosyl-D-nystose)

|
30 min

o-

10 20

oooo
Oligosaccharides

1. Gala1—6Glca 1—2 BFruf (Raffinose)
2. [Gala 1—6],Glca 12 SFruf (Stachyose)

0 10 20 30 40 5IO min

Oligosaccharides of soft drink

1. Gala1—6Glca 1—2 SFruf (Raffinose)
2. [Gala1—6],Glca 1—2 BFruf (Stachyose)

| |
0 10 20 30 40 50 min

(A970630C)
Column : YMC-Pack Polyamine I
250 x 4.6 mm I.D.
Eluent : acetonitrile/water (70/30)
Flow rate : 1.0 mL/min

Temperature :ambient (27 O)

Detection 1 RI, 32 x 10° RIU/FS
Injection :10p L
Sample : 10 times dilution with water

(FO00725B) (A970627F)

Column : Hydrosphere C18 (5p m, 12nm) Column : YMC-Pack Polyamine Il

150 x 4.6 mm I.D. 250 x 4.6 mm I.D.
Eluent : water Eluent : acetonitrile/water (70/30)
Flow rate : 1.0 mL/min Flow rate : 1.0 mL/min
Temperature :30 0 Temperature : ambient (26 O)
Detection :RI, 64 x 10° RIU/FS Detection :RI, 32 x 10° RIU/FS
Injection :5p L (10 mg/mL) Injection 120y L (4.0 mg/mL)
goooooooooog good

Oligosaccharides

1. Gal31—4Glia 1—2 BFruf
(Lactosyl fructoside)

(A970628H)
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 O)
Detection 1 RI, 32 x 10° RIU/FS
Injection 120y L (4.0 mg/mL)
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2 Carbohydrates

oooo
Oligosaccharides

1. Galf1—4Glua 1—2 BFruf
(Lactosyl fructoside)

e

O000000(GO0Gy)
Maltooligosaccharides(G:0 Gv)

. Glucose (G1)

. Maltose (Gz)

. Maltotriose (Gs)

. Maltotetraose (G4)
. Maltopentaose (Gs)
. Maltohexaose (Gs)
. Maltoheptaose (Gr)

N o b wN =

0 10 20 min 0 10 20 30 min
(A970703A) (FO30620A)
Column : YMC-Pack NH: (5p m, 12nm) Column : YMC-Pack Polyamine Il
250 x 4.6 mm I.D. 250 x 4.6 mm I.D.
Eluent : acetonitrile/water (70/30) Eluent : acetonitrile/water (60/40)
Flow rate : 1.0 mL/min Flow rate : 1.0 mL/min
Temperature : ambient (27 O) Temperature : 250
Detection 1 RI, 32 x 10° RIU/FS Detection 1 RI, 32 x 10° RIU/FS
Injection 120 p L (4.0 mg/mL) Injection 210y L (2.4 mg/mL)
0000000 (@G0 Gy) 000000060 Gy)
Maltooligosaccharides(G:0 G7) Maltooligosaccharides(G:00 G7)
1
1. Glucose (G») 1.Glucose(G:)
2. Maltose (Gz) 2.Maltose(G:)
3. Maltotriose (Gs) 3.Maltotriose (Gs)
4. Maltotetraose (G) 4.Maltotetraose (Ga)
2 5. Maltopentaose (Gs) , o 5.Maltopentaose (Gs)
6. Maltohexaose (Gs) Gli I i 6.Maltohexaose (Gs)
7. Maltoheptaose (G) - ) ! 7.Maltoheptaose (G-)
3 '
M
4
M
5
1 .
6 :
My
1 1
!
A ,
| | | | | | 30
0 5 10 15 20 25 min
Retention time (min)
(FO00612D) Courtesy of Dr.Kimura and Dr.Chiba, Hokkaido University, Japan (Y910501A)
Column : Hydrosphere C18 (5p m, 12nm) Column : YMC-Pack ODS-AQ (5p m, 12nm)
250 x 4.6 mm I.D. 250 x 10.0 mm I.D.
Eluent : water Eluent : water
Flow rate : 1.0 mL/min Flow rate : 3.0 mL/min
Temperature : ambient (260 ) Temperature : ambient (25 O)
Detection :RI, 64 x 10° RIU/FS Detection 'RI
Injection 110 p L (5.0 mg/mL)
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2 Carbohydrates

0000000 (G110 Gas)
Maltooligosaccharides(G:: 0 Gas)

1.Maltoundecaose (Gi:)

2.Maltododecaose (Gi2)
3.Maltotridecaose (Gis)
4.Maltotetradecaose (Gis)
5.Maltopentadecaose (G:s)
12
3
4
5
1 1 ! 1
@ o o =
- ') el -~

(T910718A)

0000000 (G110 Gas)
Maltooligosaccharides(G:0 Gis)

1.Maltoundecaose (Giz)
2.Maltododecaose (G:2)

3.Maltotridecaose (Gis)
4. Maltotetradecaose (Gis)
5.Maltopentadecaose (G:s)
G
n
Gz
n
Gia
n Gia
M
Gis
mM
! | I
o © o
= Y &

(M910604K)

Column

Eluent
Flow rate

Temperature :
:RI, 32 x 10° RIU/FS

1200 p L (0.710 0.95 mg/mL)

: Manufactured by Nakano Vinegar Co., Ltd.,

Detection
Injection
Sample

: YMC-Pack Polyamine I

250 x 4.6 mm I.D.

: acetonitrile/water (55/45)
: 1.0 mL/min

260

Nakano Central Research Institute

Column

Eluent
Flow rate

Temperature :
:RI, 8 x 10° RIU/FS

:25p L (1 mg/mL)

: Manufactured by Nakano Vinegar Co., Ltd.,

Detection
Injection
Sample

: YMC-Pack ODS-A (5p4 m, 30nm)

: water
: 1.0 mL/min

150 x 4.6 mm |.D.

200

Nakano Central Research Institute

0000000 (G0 Gis)
Maltooligosaccharides(Gu 0 Gas)

1.Maltoundecaose (Gi:)
2.Maltododecaose (Gi2)
3.Maltotridecaose (Gis)
4.Maltotetradecaose (Gis)
5.Maltopentadecaose (G:s)

10
20
30
40
50
60

(M910604L)

0000000 (G0 Gis)
Maltooligosaccharides(Gu Gas)

1.Maltoundecaose (Guz)
2.Maltododecaose (G:2)
3.Maltotridecaose (Gi)

4. Maltotetradecaose (Gis)
5.Maltopentadecaose (G:s)

(M910604M)

Column

Eluent

Flow rate
Temperature
Detection
Injection
Sample

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

150 x 4.6 mm I.D.

: water

: 1.0 mL/min

1200

:RI, 8 x 10° RIU/FS

:25p L (1 mg/mL)

: Manufactured by Nakano Vinegar Co., Ltd.,

Nakano Central Research Institute

Column

Eluent

Flow rate
Temperature
Detection
Injection
Sample

: YMC-Pack ODS-AQ (5p m, 12nm)

: methanol/water (5/995)

: 1.0 mL/min

;370

:RI, 8 x 10° RIU/FS

:25p L (1 mg/mL)

: Manufactured by Nakano Vinegar Co., Ltd.,

150 x 4.6 mm I.D.

Nakano Central Research Institute

25
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2 Carbohydrates

0000000 (GO Gss)

Maltooligosaccharides(G:: 0 Gas)

1.Maltoundecaose (Gi:)
2.Maltododecaose (Gi2)
3.Maltotridecaose (Gis)
4.Maltotetradecaose (Gis)
5.Maltopentadecaose (G:s)

Gaa
n
Gaz
n
Gas
n
Gaa
Gas
m
' ' '
o © o
- u @

(M910604N)
Column : YMC-Pack ODS-A (5p m, 12nm)
150 x 4.6 mm L.D.
Eluent : methanol/water (5/995)
Flow rate : 1.0 mL/min
Temperature : 37 O
Detection :RI, 8 x 10° RIU/FS
Injection :25p L (1 mg/mL)
Sample : Manufactured by Nakano Vinegar Co., Ltd.,

Nakano Central Research Institute

0000000 (G10 Gas)
Maltooligosaccharides(G:0 Gas)

=N

1.Maltopentadecaose (G:s)
2.Maltotridecaose (Gas)
3.Maltoundecaose (Gu)

4. Maltoheptaose (G )
5.Maltopentaose (Gs )
6.Maltotriose (G: )
7.Glucose (G:)

(G911216E)

Column : YMC-Pack Diol-60
500 x 8.0 mm I.D.
Eluent : water
Flow rate : 1.0 mL/min
Temperature :ambient (24 O)
Detection 1 RI, 64 x 10° RIU/FS
Injection 160 p L (0.6000 0.75 mg/mL)

0000000 (G:0 Gis)
Maltooligosaccharides(G:0 Gus)

1.Maltopentadecaose (G:s)
2.Maltotridecaose (Gus)
3.Maltoundecaose (Gi1)
4.Maltoheptaose (G )
5.Maltopentaose (Gs )
6.Maltotriose (Gs )
7.Glucose (G:)

gogooooood
Cyclodextrins

1. a -Cyclodextrin(
2. B -Cyclodextrind
3.y -Cyclodextrin

20 min

(FO30617B)

(G911216F)
Column : YMC-Pack Diol-120
500 x 8.0 mm I.D.
Eluent T water
Flow rate : 1.0 mL/min
Temperature : ambient (24 O)
Detection :RI, 64 x 10° RIU/FS
Injection 160 p L (0.600 0.75 mg/mL)

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

Eluent : acetonitrile/water (60/40)

Flow rate : 1.0 mL/min

Temperature : 250

Detection 1 RI, 32 x 10° RIU/FS

Injection :10p L (0.40 0.5 mg/mL)
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2 Carbohydrates

oooooooooo
Cyclodextrins

1.y -Cyclodextrin
2.a -Cyclodextrin
3.B -Cyclodextrin

16
20
38

Oo0o000oooooo
Cyclodextrins

1.y -Cyclodextrin
2.a -Cyclodextrin
3.B -Cyclodextrin

10
28

(M910417B) (M910417A)
Column : YMC-Pack ODS-AQ (5p m, 12nm) Column : YMC-Pack ODS-A (5p m, 12nm)
150 x 4.6 mm I.D. 150 x 4.6 mm I.D.
Eluent : methanol/water (7/93) Eluent : methanol/water (7/93)
Flow rate : 1.0 mL/min Flow rate : 1.0 mL/min
Temperature :30 O Temperature :30 [0
Detection :RI, 32 x 10° RIU/FS Detection :RI, 32 x 10° RIU/FS
Injection :8p L (50 15 mg/mL) Injection :8p L (5015 mg/mL)
goooooooog gogoooooood
Cyclodextrins Cyclodextrins
1.y -Cyclodextrin 1.y -Cyclodextrin
2.3 -Cyclodextrin 2.a -Cyclodextrin
3.a -Cyclodextrin 3.B -Cyclodextrin
4.0-Dimethyl- B -cyclodextrin
5.0-Trimethyl-B -cyclodextrin
1 5
3
4
Ty
23
Yl
L I T T T I O A O O O B A A A I I A )
w - w - w o
- - o~ o~ Led
J (M910423A)
! ! | ! |
- - - . - Column : YMC-Pack ODS-A (5p4 m, 12nm)
- - e “ 150 x 4.6 mm I.D.
Eluent : A)water
B)methanol
2%B (0-5min), 2-30%B (5-15min, linear),
30-100%B (15-20min, linear), 100%B (20-30min)
(G911216l) Flow rate : 1.0 mL/min
Temperature :30 [0
Column : YMC-Pack Diol-60 Detection :Evaporative Mass Analyzer (ACS Ltd.)
500 x 8.0 mm I.D. Temp 150
Eluent : water Time Constant 5
Flow rate : 1.0 mL/min PMT 8
Temperature : ambient (24 O) Attenuation 16
Detection 1 RI, 32 x 10° RIU/FS Pressure 20 psi
Injection :30p L (1.67 mg/mL) Injection 1200 p L (1.50 15 mg/mL)
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2 Carbohydrates

oooooooooo
Cyclodextrins

1.0-Dimethyl- B -cyclodextrin
2.0-Trimethyl-B -cyclodextrin

18
20

ooooooog
N-Acetyl-chitooligosaccharides

I 1. N-Acetylglucosamine
2. N-Acetyl-chitobiose

3. N-Acetyl-chitotriose

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

i

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

G(1~)GN(A1 = DIM(a) —6)x

~4)GN(S1 +4)GN-PA
G(B1-+4)GN(g1 - 1IM(a1—3)7 Mg ~ents

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

triantennary
G(B1—+4)GN(B1~2)— M(a1—6)
- — M(B1—4)GN(81—4)GN-PA
G(B1-4)GN(g ‘)\M(a|<])/

3 G(A1—4)GN(g1—2)

G : galactose
GN : N-acetylglucosamine

M ! mannose
F  :fucose
PA : pyridylamino (group)

NHAc NHAc

26

(M910417C) (FO30601A)
Column : YMC-Pack ODS-A (5p m, 12nm) Column : YMC-Pack Polyamine Il
150 x 4.6 mm I.D. 250 x 4.6 mm I.D.
Eluent : methanol/water (80/20) Eluent : acetonitrile/water (65/35)
Flow rate : 1.0 mL/min Flow rate : 1.0 mL/min
Temperature :30 O Temperature : 250
Detection :RI, 32 x 10° RIU/FS Detection :RI, 16 x 10° RIU/FS
Injection :5p L (150 20 mg/mL) Injection 115y L (0.2 mg/mL)
00ooooooeA)D OoooooooPeA)D
Pyridylamino(PA)-Sugar chains Pyridylamino(PA)-Sugar chains
1.PA-Sugar Chain 014
1 N-Acetyllactosamine type, 1.PA-Sugar Chain 014
agalacto tetraantennary 1 N-Acetyllactosamine type,
GNEI=DN agalacto tetraantennary
an(gr-n)” M(g1—4)GN(51+4)GN-PA GN(""”),M,H‘)
z:z::z)w,x«:) 2:;5:::;\”,(‘,,_,3) M(81—4)GN(81-+4)GN-PA

GN(g1-2)”

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

G(B1+4)GN(B1~2)M(al—6)\

G(A1 ~4)GN(1~2)M(a1 —~3)” M(51-+4)GN(B1-+4)GN-PA

(G910607C)
Column : YMC-Pack ODS-AQ (5p m, 12nm)
150 x 4.6 mm I.D.
Eluent : methanol/20mM NH.H:PO. (5/95)
Flow rate : 1.0 mL/min
Temperature : 37 O
Detection : FLS at Ex.320 nm, Em. 400 nm, 8 mV/FS
Injection 12 L (3.3 pmol/mL)
Sample : PA-Sugar Chain Series, manufactured by TAKARA SHUZO CO., LTD.

2
3.PA-Sugar Chain 002
N-Acetyllactosamine type,
triantennary
3 G(B1—4)GN(g1—-2)— M(a!—“)\
G(AI=DGN(AI=0)\ /M(,s|—~t)GN(pz~t)GN~PA
a(p1-nan(gi—2 2 M@
"
! G galactose
E ,\GAN ;:—:ﬂcﬂeotsy;glucnsamme
F  :fucose
PA : pyridylamino(group)
@0 f CHz—%H;@
© NHAc NHAc
(G910607B)
Column : YMC-Pack ODS-A (5p4 m, 30nm)
150 x 4.6 mm I.D.
Eluent : methanol/20mM NH+H:PO. (5/95)
Flow rate : 1.0 mL/min
Temperature :37 O
Detection : FLS at Ex.320 nm, Em. 400 nm, 16 mV/FS
Injection 12 L (3.3 pmol/mL)
Sample : PA-Sugar Chain Series, manufactured by TAKARA SHUZO CO., LTD.
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2 Carbohydrates

ooooooooeA)d
Pyridylamino(PA)-Sugar chains

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

GN(BI—6)\
M(al1=5)
—7 TN

1 GN(g1 M(B1—4)GN(g1-+4)GN-PA
GN(5|<4)\M“H”
GN(g1—2)”

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

G(p1 ~)GN(B1 = 2)M(al —8)<

. ~OGN-PA
U1 ~AYGNE1 =TIV Ly MBS 6N

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

(1=~ GN(A1~2) = Mlal=B)\

G(ﬂ\<‘)GN(ﬂ|~I)\ /
M(a1-3)
3 G(p1—)GN(p1—2)/ (

M(B1-+4)GN(g1—+4)GN-PA

G : galactose

GN : N-acetylglucosamine
M : mannose

F :fucose

: pyridylamino (group)

10
20
2

O00000Og(PA)D
Pyridylamino(PA)-Sugar chains

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

GN(B1—-6)\
GN(ﬂ|—~Z)/M(a‘ ‘)\
GN(g1—4)
GNm_ﬂ)M(al«:)

M(B1-+4)GN(B1—+4)GN-PA

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

G(B1—+4)GN(B1-2)M(a1—6)\ M1

—4)GN(g81-+4)GN-PA
> G(p1—)GN(F1~2IM(a1—3)” fenipi=4)

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

G(ﬁ|<l)GN(ﬂ!—Z)—M(aI—~S)\
G(BI—4)GN(B1—4)\ M(ﬂl_”/
G(B1-4)GN(g12)/

M(B1—+4)GN(81—4)GN-PA

28

G galactose

GN : N-acetylglucosamine
M mannose

F :fucose

PA : pyridylamino(group)

NHAc NHAc

NHAc NHAc

(G910607A)

Column : YMC-Pack ODS-A (5p m, 12nm)
150 x 4.6 mm I.D.

Eluent : methanol/20mM NH.H:PO. (5/95)
Flow rate : 1.0 mL/min
Temperature : 37 [
Detection : FLS at Ex.320 nm, Em. 400 nm, 16 mV/FS
Injection 12 L (3.3 pmol/mL)
Sample : PA-Sugar Chain Series, manufactured by TAKARA SHUZO CO., LTD.

(G910620B)
Column : YMC-Pack Polyamine Il
150 x 4.6 mm |.D.
Eluent : acetonitrile/20mM NH.H:PO. (60/40)
Flow rate : 1.0 mL/min
Temperature : 37 O
Detection : FLS at Ex. 320 nm, Em. 400 nm, 8 mV/FS
Injection :5p L (3.3 pmol/mL)
Sample : PA-Sugar Chain Series, manufactured by TAKARA SHUZO CO., LTD.

0ooooooo(PAd
Pyridylamino(PA)-Sugar chains

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

GN(g1-6)\

GN(g1-2)” Mat=8)

GN(ﬂ‘_‘”\M(‘ ) M(81-4)GN(81—+4)GN-PA
aN(gI=2)”

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

G(A1—4)GN(B1-2)M(a1 =B\

—4)GN(81—4)GN-PA
G(m—d)GN(ﬁ!—ﬂ)M(u\*l)/M(m yenta

3.PA-Sugar Chain 002
N-Acetyllactosamine type,
triantennary
G(ﬁHt)GN(ﬂHz)—M(awi)\
3 G(BI=4)GN(B1—4)\ M(axa:)/
G(p1—4)GN(a1—2)

M(B1-4)GN(g1-+4)GN-PA

! ' G :galactose
GN : N-acetylglucosamine
: mannose
F :fucose
PA : pyridylamino (group)

NHAc NHAc

18
2e
z

(G910620A)
Column : YMC-Pack Polyamine I
150 x 4.6 mm I.D.
Eluent : methanol/20mM NH.H-PO. (80/20)
Flow rate : 1.0 mL/min
Temperature : 37 0
Detection : FLS at Ex.320 nm, Em. 400 nm, 4 mV/FS
Injection : 3y L (3.3 pmol/mL)
Sample : PA-Sugar Chain Series, manufactured by TAKARA SHUZO CO., LTD.

ooooooobo

Polydextrose
1.Polydextrose Il

uws =) ) =) W =1

(G911226A)
Column : YMC-Pack Diol-60
500 x 8.0 mm I.D.
Eluent : water
Flow rate : 1.0 mL/min

Temperature : ambient (25 O)
Detection 1 RI, 64 x 10° RIU/FS
Injection 140 p L (25 mg/mL)
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Carbohydrates

good good
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)
23 3.Pullulan P-20 (MW  23,700) 3.Pullulan P-20 (MW  23,700)
4.PullulanP-5 (MW  5,800) 4.PullulanP-5 (MW  5,800)
O . :
0
0 2
3
4
4
‘/‘J Ll Ll
o @
! ! 2 &
@ (=]
(G911216A) (G911216B)
Column : YMC-Pack Diol-60 Column : YMC-Pack Diol-120
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 O) Temperature :ambient (24 O)
Detection 1 RI, 16 x 10° RIU/FS Detection 1 RI, 16 x 10° RIU/FS
Injection 1180 p L (0.25 mg/mL) Injection 1180 p L (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.
ogooad oood
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
1
4
3 3
4
2
2
1 1
1 ]
(=] @
- “ bt &
(G911216C) (G911216D)
Column : YMC-Pack Diol-200 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 : 1.0 mL/min
Temperature : ambient (24 0) Temperature : ambient (24 O)
Detection :RI, 16 x 10° RIU/FS Detection :RI, 16 x 10° RIU/FS
Injection 1180 p L (0.25 mg/mL) Injection 1180 p L (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.

30
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2 Carbohydrates

goooooao ogoooooooo o
Chondroitin Chondroitin sulfate A
1.Chondroitin, Na salt 1.Chondroitin sulfate A, Na salt
1 1
L 2 &
(G920107A) (G920107C)
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 : 1.0 mL/min
Temperature : ambient (24 O) Temperature : ambient (24 O)
Detection 1 RI, 32 x 10° RIU/FS Detection 1 RI, 16 x 10° RIU/FS
Injection 120 p L (5.0 mg/mL) Injection 120y L (5.0 mg/mL)

goooooooo g
Chondroitin sulfate B

18
28

1.Chondroitin sulfate B, Na salt

(G920107E)

goooobooooo o

Chondroitin sulfate C
1.Chondroitin sulfate C, Na salt

10
20

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

Eluent T water

Flow rate : 1.0 mL/min

Temperature : ambient (24 O)

Detection 1 RI, 32 x 10° RIU/FS

Injection 120 p L (5.0 mg/mL)

(G920107D)

Column : YMC-Pack Diol-300

500 x 8.0 mm I.D.
Eluent : water
Flow rate : 1.0 mL/min
Temperature : ambient (24 O)
Detection 1 RI, 16 x 10° RIU/FS
Injection 120y L (5.0 mg/mL)
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2 Carbohydrates

oooooo

Heparan sulfate

1.Heparan sulfate, Na salt

(G920107F)

good
Hyaluronic acid Heparin
1.Hyaluronic acid, Na salt 1.Heparin, Na salt
1 1 e g
o (==
2 &
(G920107B) (G9201071)
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 : 1.0 mL/min
Temperature : ambient (24 O) Temperature :ambient (24 O)
Detection :RI, 8 x 10° RIU/FS Detection 1 RI, 32 x 10° RIU/FS
Injection 120 p L (5.0 mg/mL) Injection 120y L (5.0 mg/mL)
gooooo gogoooo

Keratan sulfate

i@
28

1.Keratan sulfate, Na salt

(G920107G)
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 : 1.0 mL/min
Temperature : ambient (24 O) Temperature : ambient (24 O)
Detection 1 RI, 32 x 10° RIU/FS Detection 1 RI, 32 x 10° RIU/FS
Injection 120 p L (5.0 mg/mL) Injection 120y L (5.0 mg/mL)
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Carbohydrates

oooooooo
Keratan polysulfate

18

1.Keratan polysulfate, Na salt

28

(G920107H)

Column

Eluent

Flow rate
Temperature
Detection
Injection

: YMC-Pack Diol-300

500 x 8.0 mm I.D.

: water

: 1.0 mL/min
:ambient (24 0)

1 RI, 32 x 10° RIU/FS
120 p L (5.0 mg/mL)
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Nucleic acids

ooooooooooo
Nucleosides and bases

ooooooooogon
Nucleosides and bases

1.Cytocine

4 2.Cytidine
3.Uracil
4.Deoxycytidine
5.Guanine
6.Adenine
31 o 7.Hypoxanthine

8.Uridine
10 1 9.Xanthine
1';’14 10.Thymine
3 11.Inosine
1547 12.Guanosine
16 13.Deoxyinosine
14.Deoxyguanosine
15.Xanthosine
16.Thymidine
17.Adenosine
18.Deoxyadenosine

1.Cytocine
2.Cytidine
3.Uracil
4.Deoxycytidine
3 5.Guanine
6.Adenine
10 7.Hypoxanthine
8.Uridine
8 9.Xanthine
10.Thymine
13 11.Inosine
12.Guanosine
13.Deoxyinosine
14.Deoxyguanosine
15.Xanthosine
16.Thymidine
17.Adenosine
18.Deoxyadenosine

B 18

W

| ) ' 2 b S min
2 o 2 min
(T910404C) (T910404A)
Column : YMC-Pack ODS-A (5p m, 12nm) Column 1 YMC-Pack ODS-AQ (5uy m, 12nm)
250 x 4.6 mm I.D. 250 x 4.6 mm I.D.
Eluent : A)20mM CHs;COOH - CH:COONH: (pH 3.5) Eluent : A)20mM CHsCOOH - CH;COONH: (pH 3.5)
B)20mM CH:COOH - CH:COONH: (pH 3.5)/methanol (90/10) B)20mM CH:COOH - CH:COONH: (pH 3.5)/methanol (90/10)
30%B (0-5min), 30-100%B (5-13min,linear), 100%B (13-40min) 30%B (0-5min), 30-100%B (5-13min,linear), 100%B (13-40min)
Flow rate : 0.7 mL/min Flow rate : 0.7 mL/min
Temperature :30 0O Temperature :30 [0
Detection 1 UV at 260 nm, 0.08 AUFS Detection : UV at 260 nm, 0.08 AUFS
Injection 112 p L (0.0010 0.05 mg/mL) Injection 112 p L (0.0010 0.05 mg/mL)
good good

Nucleic acid bases

Nucleic acid bases

1. NHp
3 5 1. Ny 5. Ngj
= Ny,
L ast ; ohy
Cytosine Guanine Cy't-‘osine
2. 6. 2
N7 OYF HN%CHa 2.9
cfi\)J oy HNY
2 4 i X ! . OJ\N
5-Fluorocytosine Thymine 1 N
Uracil
1 3. 7w
HN/E] NI 3.
oy % . X
i i \
; Uracil Adenine HzN)*N NH
6 4. 4 5 Guanine
HN/S’F
J\H‘ 4. 0
CH
5-Fluorouracil SJN\)E/ 8
N
H
Thymine
5. NHp
| L3
L_/ - N W
- | | | Adenine
| | | 0 10 20 min
0 5 10 min
(J010209E) (S991029A)
Column : Hydrosphere C18 (3py m, 12nm) Column : Hydrosphere C18 (5p m, 12nm)
100 x 4.6 mm I.D. 150 x 4.6 mm I.D.
Eluent : 20mM KH:PO: - K:HPO: (pH 6.9) Eluent 1 20mM KH:PO: - K:HPO: (pH 6.9)
Flow rate : 1.0 mL/min Flow rate : 1.0 mL/min
Temperature : 37 0 Temperature :37 [0
Detection 1 UV at 254 nm, 0.128 AUFS Detection : UV at 254 nm, 0.064 AUFS
Injection :10p L (0.010 0.02 mg/mL) Injection :8p L (0.010 0.02 mg/mL)
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Orotic acid Nucleosides
1. NHz o
NZ HN My HN YO
OA\N‘ HZNJQN‘ N> 04\)@/C
1 O HOH,C o HOH2C o. HOH2C o.
HN OH OH OH OH OH
OA\N | Cytidine Guanosine Thymidine
H
. 2. W26 Q 10. NH,
Uracil NP HN N P
10 OJ\N‘ C;[N\> N§ ‘ z\>
11 HOHC o HOHC ) HOHzCNO
2. (] 6 OH OH OH OH
HN F Deoxycytidine Deoxyinosine Adenosine
1, OA\ | 57 ¢
2 H COOH 3. q 7. 9 . 11, N
5-Fluoroorotic acid 1 3 4 ;N)NJB HQV\:‘L)N\/‘,LN\> NENI:\>
HOHoC ) HOHzC HOHC
P 8
OH OH OH OH
3. 0 Uridine Deoxyguanosine  Deoxyadenosine
:E\ | 4. 9 8. 0 .
HN Ny HN N\
NI ~COOH \)NIN\> ok
HOH2C o HoHoc "
L Orotic acid 0
J_ILJ OH'OH OH OH
| | | L U U Inosine Xanthosine
0 5 10 min
U \
| | | |
0 5 10 15 min
(AO00711A) (A000802B)
Column : Hydrosphere C18 (5p m, 12nm) Column : Hydrosphere C18 (5p m, 12nm)
150 x 4.6 mm I.D. 150 x 4.6 mm I.D.
Eluent : 20mM HsPO. Eluent : 20mM NH:+H:PO. - HsPO. (pH 3.5) / methanol (92/8)
Flow rate : 1.0 mL/min Flow rate : 1.0 mL/min
Temperature : 37 0O Temperature :30 O
Detection 1 UV at 254 nm, 0.256 AUFS Detection 1 UV at 260 nm, 0.064 AUFS
Injection :10p L (0.0150 0.1 mg/mL) Injection :15p L (50 15 p g/mL)
gooooo gogoooo
Nucleotides Nucleotides
1.5-CMP 1.5-UTP
2.5-UMP 2.5-UDP
3.5-dCMP 3.5-CMP
4.5-CDP 5 4.5-UMP
5.5-GMP 1 5. 5-dCMP
6. 5'-UDP 6. 5-GMP
7.5-IMP 7.5-ATP
5 9 8.5-CTP 7 8. 5-IMP
12 9.5-UTP 9. 5-ADP
5 10. 5-GDP 2 10. 5-TMP
2 7 013 o ® 11. 5-TMP 4 I 10 11. 5-AMP
4 e 12. 5-AMP
! 13. 5-dGMP 3| 6 11
“ 14.5-GTP 9
3 15. 5-TDP
8 16. 5-ADP
17.5-TTP
18. 5'-dAMP
19. 5-ATP U
| | | | |
. , . . 0 5 10 15 20 min
(] [} [ (]
2 b1 ® 3
(T910424A)
Column : YMC-Pack ODS-AM (5uy m, 12nm)
250 x 4.6 mm I.D. (A000922A)
Eluen 1 A) 0.2M TEAA* (pH6.6)
B) 0.2M TEAA (pH6.6)/acetonitrile (95/5) Column : Hydrosphere C18 (5p m, 12nm)
4%B (0-10min), 4-100%B (10-35min, linear), 100%B (35-50min) 150 x 4.6 mm I.D.
Flow rate : 1.0 mL/min Eluent : 100mM KH:PO. - K:HPO. (pH 5.5)
Temperature :30 O Flow rate : 1.0 mL/min
Detection 1 UV at 260 nm, 0.16 AUFS Temperature :30 0O
Injection 114 p L (0.0290 0.16 mg/mL) Detection 1 UV at 260 nm, 0.256 AUFS
* TEAAtriethylamine-acetic acid Injection 10 L (0.050 0.15 mg/mL)
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Nucleotides Nucleotides
1. 5-CMP
2.5-AMP
3.5-UMP
4.5-IMP
) 5 1. 5-CMP 5. 5-GMP
4 2.5-UMP
6 3.5-GMP 3
3 4.5-IMP
1 5.5-TMP 2
6. 5-AMP
1
4
5
JJJ L 1 1
| | | | |
0 5 10 15 20 min @ @
(A000912B) (T920525C)
Column : Hydrosphere C18 (5p m, 12nm) Column : YMC-Pack Polyamine I
150 x 4.6 mm I.D. 250 x 4.6 mm I.D.
Eluent : 100mM KH:PO. Eluent : 50mM KH:PO: - HsPO. (pH 3.5)
Flow rate : 1.0 mL/min Flow rate : 1.0 mL/min
Temperature :30 [0 Temperature :40 [0
Detection 1 UV at 260 nm, 0.256 AUFS Detection : UV at 260 nm, 0.16 AUFS
Injection :10p L (0.10 0.3 mg/mL) Injection ;10 p L (0.050 0.1 mg/mL)
gooooo goooooooo
Nucleotides Oligonucleotides
1. 5-CMP 1.c-Ha-ras/12 (20mer)
2. 5-AMP GTGGGCGCC-AGC-GGTGTGGG
3. 5-UMP Ser
4.5-IMP 2.c-Ha-ras/12 (20mer)
5. 5-GMP s GTGGGCGCC-GCC-GGTGTGGG
Ala
3.c-Ha-ras/12 (20mer)
2 GTGGGCGCC-GAC-GGTGTGGG
3 Asp
12 4.c-Ha-ras/12 (20mer)
1 GTGGGCGCC-GTC-GGTGTGGG
a4 Val
3 5.c-Ha-ras/12 (20mer)
4 GTGGGCGCC-CGC-GGTGTGGG
5 Arg
1 1 1 1 1
o 2 2 2 a
(G910620C)
Column : YMC-Pack ODS-A (5p4 m, 30nm)
(T920525D) 150 x 4.6 mm I.D.
Eluent : A)100mM triethylamine - acetic acid (pH 6.5)/acetonitrile (94/6)
Column : YMC-Pack NH: (5p m, 12nm) B)100mM triethylamine - acetic acid (pH 6.5)/acetonitrile (85/15)
250 x 4.6 mm I.D. 0-100%B (0-25min,linear)
Eluent : 50mM KH:PO: - H:POs (pH 3.5) Flow rate : 1.0 mL/min
Flow rate : 1.0 mL/min Temperature :30 O
Temperature :40 0 Detection 1 UV at 260 nm,0.01 AUFS
Detection 1 UV at 260 nm, 0.16 AUFS Injection 215 L (2.0 pmol/p L)
Injection :10 p L (0.050 0.1 mg/mL) Sample : TAKARA ras Gene Probe set, manufacutured by TAKARA SHUZO CO., LTD.
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12.52°
25.82°
J.52
58.827
62,527

EMlUu . U{\‘—

Courtesy of Dr.Y.Baba, Kobe Women's College of Pharmacy (Y920608A)

ooooooo

Sugar nucleotides
1.CDP-D-glucose
2.UDP-D-glucose
3.UDP-N-acetyl-D-glucosamine
2 4.GDP-D-mannose
5.ADP-D-glucose

L

@
Y]

16
38

Column : YMC-Pack ODS-AM (5p m, 12nm) (T911206D)
150 x 6.0 mm L.D.

Eluent : A)0.1M phosophate buffer (pH 7) Column : YMC-Pack Ph (5p m, 12nm)
B)0.1M phosophate buffer (pH 7) / acetonitrile (75/25) 250 x 4.6 mm I.D.
20-27%B (0-15min), 27-35%B (15-90min) Eluent : 100mM TEAA?Y (pH 6.0)

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

Temperature : ambient Temperature :37 O

Detection 1 UV at 260 nm Detection : UV at 260 nm, 0.16 AUFS

Injection :10p L Injection :5p L (0.270 0.71 mg/mL)

Sample - Poly(A) 1) TEAA: triethylamine-acetic acid

goooooo goooooo

Sugar nucleotides

1.CDP-D-glucose
2.UDP-D-glucose
3.UDP-N-acetyl-D-glucosamine
4.GDP-D-mannose
5.ADP-D-glucose

B

18
20
38

Sugar nucleotides
1.CDP-D-glucose
2.UDP-D-glucose
3.UDP-N-acetyl-D-glucosamine
4.GDP-D-mannose
2 5.ADP-D-glucose

ﬁ
[
—

18
20
30
48

(T911206B)

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

250 x 4.6 mm I.D.
Eluent : 20mM TEAAY (pH 5.7)/acetonitrile (99/1)
Flow rate : 1.0 mL/min
Temperature :37 0
Detection 1 UV at 260 nm, 0.16 AUFS
Injection :5p L (0.270 0.71 mg/mL)

1) TEAA: triethylamine-acetic acid

(T911206E)

Column : YMC-Pack ODS-A (5p4 m, 30nm)

250 x 4.6 mm I.D.
Eluent : 100mM TEAAY (pH 6.0)
Flow rate : 1.0 mL/min
Temperature :37 0
Detection 1 UV at 260 nm, 0.16 AUFS
Injection :5p L(0.270 0.71 mg/mL)

1) TEAA: triethylamine-acetic acid
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Plasmid pBR322 restriction fragments

1.Plasmid pBR322 cleaved with
restriction endonuclease Mspl

@ (=] o o (== o o
b= & & 3 " 2 ~
(G920109B)
Column : YMC-Pack Diol-300 + Diol-200
500 x 8.0mm I.D. x 2
Eluent : 0.1M KH:PO. - K:HPO: (pH 7.0) containing 0.2M NaCl
Flow rate : 0.7 mL/min

Temperature : ambient (26 )

Detection : UV at 260 nm, 0.01 AUFS

Injection 13 L (0.49 mg/mL)

Sample : Plasmid pBR322 cleaved with restriction endonuclease MspJ
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