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ON HPLC COLUMNS

’'Nimtakt
FAPLC TECHNICAL

Vitamins

AUTHORIZED DISTRIBUTOR
Q D u u MZ-Analysentechnik GmbH, Barcelona-Allee 17+ D-55129 Mainz
Tel +49 6131 880 96-0, Fax +49 6131 880 96-20
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USA, Canada, and Mexico : Silvertone Sciences (USA) - info@silvertonesciences.com
Other Countries : Imtakt Corp.(JAPAN) - info@imtakt.com




'Nimtakt |5 fechnicdl Information Noti2ie
Cadenza CD-C18 150 x 4.6 mm Technical

High Speed Fat-Soluble Vitamins Analysis

Achieve Higher Speeds with Cadenza 150mm than a Conventional 250mm column

Conventional ODS column Cadenza CD-C18
250 x 4.6 mm 150 x 4.6 mm
MeOH, 1.0 mL/min, 37 °C
UV at 280 nm | Rs(5/4) = 2.0
1007 2 ulL inj (0.1-1.6 mg/mL) 100 M
3 5
Rs(5/4) = 1.5 1
501 3 |_| > 507
2 4 S 6 7
5.1 MPa bL J | 6.7 MPa
0 0]
0 10 20 min 0 5 10 min

o]

o

1 Vitamin K3

CH3

HaC O” T CH2CH2CH2CH —) CH3
CH3 T

CH3 /3
6 Vitamin E

CH3 CH3 CH3
V- CH20H
CH3

CH3

2 Vitamin A

CH3 CH3 CH3 (0]

AN S OACHs
CH3

CH3

3 Vitamin A acetate 5 Vitamin D3

|
CH3 /3

o
QNG
CH2CH=C ~<CH20H20H2CH ﬁ CH3
o)

7 Vitamin K1

Conventional ODS columns struggle to separate Vitamin D2 and D3 when fat-soluble vitamins are
analyzed solely with methanol.

In this separation example as well, the conventional 250mm column could not completely separate D2
and D3. Cadenza CD-C18 150 x 4.6mm column, however, completely separates these vitamins.
Cadenza's high molecular recognition in the stationary phase contributes to this separation of derivatives.

Cadenza offers even more benefits. Analysis time and solvent consumption are 60% of normal levels.

Moreover, the overall sensitivity improves. By using Cadenza CD-C18 instead of the conventional
250mm column, you can save time and solvent while realized greater sensitivity.

Imtakt Corporation E-mail: info@imtakt.com TI121E-CF13



'Nimtakt {2 rechhicaintorMmMation No.Ti2ze
Cadenza CD-C18 75 x 4.6 mm Technical

High Speed Analysis of Water-Soluble Vitamins

High-Speed / High-Sensitivity / Low Solvent Use

H N .OH

~C.
HOCHg ~~\(0~,0

200 - Cadenza CD-C18 Ho. O.H
1 L-ascorbic acid

75 x 4.6 mm
! 9
150- E/j/CNHQ
2 nicotinamide
100-
4
CHoOH
50- 3 S Hofj/CHQOH
< |
H3C~ ™N
5.9 MP i [
. L a 3 pyridoxine
0 2 4 mi oo
min c‘:HZCH—CH—CHCHQOH
H3C N._N_O
: L
H3C N
mAU , 4 riboflavin  ©
200- Conventional 5um ODS Column
150 x 4.6 mm NHa
150 - ~ 1
HSC/J\N QS\ CHZCHZOH
5 thiamine
100- 1
2 I
In the reverse phase of aqueous vitamins
4 containing ascorbic acid, it is generally ion
50- 5 versus chromatography.
3 Under the same analytical conditions as a
/\ conventional column, Cadenza CD-C18 offers
0 _J 5.3 MPa the same separation with haf the column length.
‘ ‘ ‘ ‘ ‘ Furthermore, run time and solvent use is cut by
0 2 4 6 8 min 50%. Peak detection sensitivity also improves
dramatically.
By switching to Cadenza CD-C18, you can
easily redlize time and solvent savings with
3 mM Na-heptanesulfonate, 0.05%TEA, 1% AcOH / ACN = 85 /15 improved sensitivity.
1.0 mL/min, 37 °C, UV at 254 nm
2uL inj. (0.1 - 0.4 mg/mL) Cadenza is the perfect column for quality

management departments seeking to cut costs
and development departments hoping to improve
development speed.

Imtakt Corporation E-mail: info@imtakt.com TI122E-CF13



'Nimtakt |5 fechnicdl Information No.Titese
Unison UK-Silica 150 x 4.6 mm Technical

High-efficiency separation by a 3um silica particle

Improved recognition for isomers

CH
tocopherols o 1°
o P H3C © CHZCH2CH2CHﬁCH3
CH3 Hs /s
Y 5 a-tocopherol
CH3

HO

0 CH2CH2CH2CH — CH3

CH3 CH3
B-tocopherol 3
HO
e U U ] L H3C T O CH2CH2CH2CH ﬁCHs
3
I I I CH
0 5 10 min y-tocopherol 373
HO
Unison UK-Silica, 150 x 4.6 mm L © CH2CH20H2CHﬁCH3
hexane / THF =97/ 3 herol H3 /3
1.0 mL/min, 37 °C, 295 nm 6-tocophero

The Unison series of columns provides authoritative results in normal phase separation using its silica
stationary phase. This high level of performance is in addition to its extraordinary resolution, higher than
conventional 5um columns.

The example above shows a normal phase separation of the tocopherol isomers. Beta- and gamma-
tocopherol are position isomers, compounds characterized as difficult to separate. Unison UK-Silica 150 x
4.6mm, however, provides excellent separation in under 10 minutes. By using the 3um silica Unison
column, you can improve your efficiency and analysis speed compared with conventional 5um, 25cm
columns.

The Unison UK-Silica offers optimal solutions for specialty research areas including natural chemistry and
organic combinatorial chemistry.

USA, Canada, and Mexico : Silvertone Sciences (USA) - info@silvertonesciences.com TI166E-DJO1
Other Countries : Imtakt Corp.(JAPAN) - info@imtakt.com



'Nimtakt 2 lechnical INtTormartion No.tio14e
Cadenza CD-C18 Application
30x2mm 30x3mm  30x4.6 mm
Tocol and Tocopherol
1 2
CH3
HO HO
CH3 CH3
O [*CH2CH2CH2CH—}CH3  H3C 07 T CH2CH2CH2CH —Y CH3
éH3 CH3 |
3 CH3 /3
tocol tocopherol
30 X 2 mm 30 Xx 3 mm 30 x 4.6 mm
100 100 100
75+ 75+ 75+
1, ’
2
500 19 50 - 50-
2 2 2
£ E £
25+ 25 25+
OA_MUL— 0 LL Oﬁ_*nJUL___,\_\_
0 1 2 0 1 min 2 0 1 min 2

0.4 mL/min, 3.0 MPa
0.1 mg/mL, 2 uL

Imtakt Corporation

1.0 mL/min, 3.0 MPa
0.5 mg/mL, 1 uL

E-mail: info@imtakt.com

2.0 mL/min, 2.6 MPa
0.5 mg/mL, 2 uL

Cadenza CD-C18
methanol

37 °C

UV at 290 nm

TIO14E-AA10



'Nimtakt |2 lechnicdl INTormation No.Tio27e
Cadenza CD-C18 50 x 4.6 mm Application

Vitamin preparation

1 3 41 5 6
60
2
40
2
2
E
20
01 \_A\__AJUJ KL.____A_
0 5 10

min

Cadenza CD-C18, 50 x 4.6 mm
A: 0.3%TFA B: methanol
0-40%B (0-7min)

40-100%B (7-7.5min)

100%B (7.5-15min)

0.8 mL/min, 37 °C

UV at 280 nm, 3.4 MPa

Imtakt Corporation

E-mail: info@imtakt.com

1

3

?
= C—NH2
|
N
nicotinamide

2 « -OH
0

_C
HOCH3 \K TO

HO OH
L-ascorbic acid

CH2oOH
HO__\_ CH20H
o
H3C” N
pyridoxine
H3C )‘ji ,CH3
caffelne

OH OH OH 0

[ [
CHQCH CH—CHCH2—-0— IT —ONa

Bopes

OH

rlboflavm monophosphate
sodium salt

6 @COOH

benzoic acid

CH3

_CH3

O” T CH2CH2CH2CH — CH3
CH3 |3

CH
Vitamin E acetate

TI027E-AB16



’Nimtakt |3 lechnical Information - nomioeoe
Cadenza CD-C18 /5 x 3 mm Application
Folic acid

H2N._N<_N
T \j\ Q Q
N - | I
N“">CHaNH C—HNCH—C—OH
OH |

CH2CH2—ﬁ—OH
O

10.0
7.5
1

) 5.0
<C
IS

2.54

00 e J

0 2 4 6 8 10

Cadenza CD-C18, 75 x 3.0 mm
methanol / 20mM H3PO4 = 20/ 80
0.4 mL/min, 7.2 MPa

37 °C, UV at 290 nm

folic acid 10 ug

Imtakt Corporation E-mail: info@imtakt.com TIO60E-AL20



'Nimtakt i2 Technical Informafion wotizse
Unison UK-C18

Unison UK-C8

Unison UK-Phenyl 75 X 4.6 mm Application

PQQ ( pyrroloquinoline quinone )

HEAID PQQ OHOHT

mAU
200 -
IS Unison UK-C18
7.8 MPa
100 -
A J Unison UK-C8
6.8 MPa
0. Unison UK-Phenyl
6.8 MPa
0 2 4 6 8 10
min

Imtakt Corporation

Unison, 75 x 4.6 mm
10mM DBA-Acetate / ACN =85/15
1.0 mL/min, 37 °C, UV at 260 nm
PQQ 1 pg (2uL)

E-mail: info@imtakt.com

TIM28E-CF11



'Nimtakt 2 Technical Information noiate
Unison UK-C18 /5 X 3 mm
/5x4.6
Unison US-C18 150 § 46 mm Application
Ascorbic Acid Derivative
T AAJLE VEEFER
1 2 H CH20H 3
H\ OH CH20H ‘o 0

1l
_C__O N —
HOCH3 \gjo @HOI g OH @C NH2
HO™  ~OH HON—(© SN

L-ascorbic acid

mAU

200

100 -

OH (@)
L-ascorbic acid 2-glucoside nicotinamide
T2
3 Unison UK-C18
75 x 3 mm
0.43 mL/min
6 MPa, 0.2 uL
Jul
1
2

Unison UK-C18
3 75 x4.6 mm

1 mL/min
U “ 8 MPa, 0.4 uL
L

1 .
2 Unison US-C18
3 150 x 4.6 mm
1 mL/min
K 7 MPa, 0.4 uL
0 5 10 15

min

20mM ammonium acetate +
10mM dibutylammonium acetate
37 °C, 260 nm, 0.5 - 1.5 pg/uL

Imtakt Corporation E-mail: info@imtakt.com TI141E-CL17



'Nimtakt {5 recnhnicaHintormationNoTisae
Unison UK-Silica 150 x 4.6 mm Application
Ascorbic Acid Related Compounds
FRAOIVEVEEEREILEY)

1 Z 3 H CH20H
H. H H{ .OH CH20H ‘C<
HOCH2/C\§OTO HOCH{C\QO @Hjifo .

HO™  “OH HO” ~oH  HO“—(©
OH 0
isoascorbic acid L-ascorbic acid L-ascorbic acid 2-glucoside
mAU
100
1
3
2
50
0 U
0 5 10 15 20 min

Unison UK-Silica, 150 x 4.6mm
50mM ammonium acetate / acetonitrile = 10/ 90
0.8mL/min, 30 °C, 260 nm, 2 ug

Imtakt Corporation E-mail: info@imtakt.com TI154E-DD08



'Nimtakt i2 Technical Informafion wo.tisse
Unison UK-C18 75 x 4.6 mm
Unison US-C18 150 x 4.6 mm Application
Ascorbic Acid Related Compounds
FAOLEVEERELEY
1 2 3 H CH20H
H\ OH H., OH CH20H ‘e

_C _C J; N
HOCH2 \gi\[/o HOCH2 \XOJO OHO Hjifo OH
— — HO O

HO OH HO OH
OH (@]
L-ascorbic acid isoascorbic acid L-ascorbic acid 2-glucoside
A Rs =2.54
1 1
2
3
Unison UK-C18
75 x 4.6 mm
6 MPa
200 4
UL
] i Rs =2.53
100 1 2
3
Unison US-C18
U 150 x 4.6 mm
5 MPa
0
0 5 10 15 20
min

10mM dibutylammonium acetate
0.8mL/min, 30 °C, 260 nm, 2 ug

Imtakt Corporation E-mail: info@imtakt.com TI155E-DD08



'Nimtakt i2 Technical Informafion wo.tisee
Unlson UK-PhenyI
Unen UG s

Cadenza CL-C18 /5 X 4.6 mm Application

Thiamine HCI (Vitamin B1) Injection Solution
IBEEF T2 (E4SUB1) ISR

mAU
NH2
2\N~;
H3C ‘ CH2CH20H
thlamlne
200-
\ \ Unison UK-Phenyl
] Unison UK-C8
A A \ Unison UK-C18
0 e A - JL Cadenza CL-C18
0 é él'r é é min
75 x4.6 mm

50 mM HCOONHg4 / acetonitrile= 98 / 2
1 mL/min, 37 °C, 260 nm, 0.2uL

Imtakt Corporation E-mail: info@imtakt.com TI156E-DD19



'Nimtakt 12 Technical Information nois7e
Unison UK-C18
Unison UK-C8
Unison UK-PhenyI . .
Cadenza CL-C18 /5 X 4.6 mm Application

Pyridoxine HCI (Vitamin B6) Injection Solution
BEE RS (ESIUB6) E5TR

mAU

500-

250-

CH>oOH

HO CHoOH

~

o |

H3C” N
pyridoxine

k Unison UK-C18

[\ Unison UK-Phenyl

I\ Unison UK-C8

Imtakt Corporation

E-mail: info@imtakt.com

j &Cadenza CL-C18

6 8 min

75 x 4.6 mm

50 mM HCOONH4
1 mL/min, 37 °C
260 nm, 0.5uL

TI157E-DD20
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'Nimtakt 15 rechnical iIntorMmation No.Ti1s9e
Unison UK-Silica 250 x 2 mm Application
Water-Soluble Vitamins
KiatgEAIY
1 2 3 4
OH cl)H cl)H
5 CHgoCH 5 O CH2C|:H —CH—CHCH20H NH2
HO N CHZOH . C—NHp Cria~
H3C \Nl @ :(I ﬁ/ HBC)\\ 1CH2CH20H
pyridoxine nicotinamide rlboflavm thiamine
)
<
S
1004
804
60 -
1
4
40
2
3
201
0 .
0 5 10 15
min

Imtakt Corporation

Unison UK-Silica, 250 x 2 mm
water / acetonitrile / TFA=5/95/0.5
0.2 mL/min (5MPa), 37 °C, 260 nm

E-mail: info@imtakt.com TI159E-DD26
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Unison UK-PhenyI

nison
nison

K-C8
K-C18

Cadenza CL-C1
Cadenza CD-C18

75X 4.6 mm Application

mAU

200

100 -

Riboflavin Tetrabutyrate Tablet

BRER) R DSE Uik

?COC3H7 (l)COC3H7

CH2CH—CH—CHCH20COC3H7
OCOC3H7

|
HaC I INLNH

(0] riboflavin tetrabutyrate

Unison UK-Phenyl, UKP03

Unison UK-C8, UK803

Cadenza CL-C18, CL003

Unison UK-C18, UK003

j Cadenza CD-C18, CD003

N 4

Imtakt Corporation

EEa
()]
(o]

10
min

75 x 4.6 mm
1% acetic acid / acetonitrile =40/ 60
1 mL/min, 37 °C, 260 nm, 1 ug

E-mail: info@imtakt.com TI160E-DEOQ7
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'Nimtakt

Unison UK-Silica ..
Cadenza CD-C18 150 x 3 mm Application

Tocopherol Nicotinate Capsule
—aFUBkaTIO—ILATEIL

9 CH3
y
\ |
N H3C
C

CH3

© CH2CH2CH2CH A/, CH3

H3
CH3 /3

mAU

100 -

50 -

k‘ Unison UK-Silica, 150 x 3 mm
hexane/ THF =95/5

, , 0.5 mL/min (4MPa), 37 °C, 295 nm

0 5 10 15" tocopherol nicotinate 5ug

min

mAU

200 4

100 -

A_J L Cadenza CD-C18, 150 x 3 mm
methanol, 0.5 mL/min (6MPa)

: : 37 °C, 295 nm

0 ° 10 1®  tocopherol nicotinate 5ug

min

Imtakt Corporation E-mail: info@imtakt.com TI162E-DE24



'Nimtakt 5 technicabinformation No.Tiese
Uhnison UK-C18 75 X3 mm Application
Simultaneous Analysis Of

Water-soluble And Fat-soluble Vitamins
KBHEASIL LIBAME 2SIV DRI HT
mAU 1 M
7 C—NHa2
o |
3 N nicotinamide
200
2 CHoOH
HO 2 CHoOH
HgC N pyridoxine
1 4 5
3 OH OH OH
CH2(|)H—(|3H—C|:HCH20H
100/ 2 HaC N A0
HscKINj\(NH o
o] riboflavin
6
4
NH2
NZ CH2\N+ CH3
LL—/WM H 30/'\\13/ QS_\S— CH2CH20H
0 —“‘-J L" uu L—"¥ e thiamine
5
T T CH3 CH3 CH3

p :
0 5 0 min N A CH20H
CH3

CH3 retinol

Unison UK-C18, 75 x 3 mm

A: water / heptafluorobutyric acid = 100/ 0.1 6
B: acetonitrile CH3
10 - 40%B (0 - 4min)
40 - 100%B (4 - 4.5min)
100%B (4-5 - 10min) ergocalciferol
0.5 mL/min, 37 °C, 260 nm, 0.24 - 2.4ug(2uL)

Imtakt Corporation E-mail: info@imtakt.com TI163E-DE24



'Nimtakt [2 Technical Information no.titese
Unison UK-Silica

Un.ison UK-PgenyI

Unison UK-C18 150 x 4.6 mm o
Cadenza CL-C16 75 X 4.6 mm Application

Calcium Pantothenate and Ascorbic Acid
INONTUBBRIL T LETROILE VB

mAU

307 2 1 H3C
1 I I I
HOCH2 ~C—CH—C—NHCH2CH2 ~C—OH
H3C OH (1/2Ca2)
calcium pantothenate
204
2 H .OH
C .0
HOCHZ~ \g_\[’o
HO~  “OH
10+ L-ascorbic acid

Ov__JL%,\J Mﬁ*‘ﬁ Unison UK-Silica, 150 x 4.6 mm

) N 50mM ammonium acetate / acetonitrile
Unison UK-Silica =10/90

10 1 1 mL/min, 37 °C, 210 nm, 2uL(1-2ug)

min

mAU

60+

40

Unison UK-Phenyl

- ||

Unison UK-C8

o i

204

1

N

Unison UK-C18
1 75x4.6 mm

H(W—/Lﬂ 20mM NaH2PO4 +
Cadenza CL-C18

10mM dibutylammonium acetate
5 10 15 20 2 1 mL/min, 37 °C, 210 nm, 2uL(0.5-1ug)

min

%

T+

Imtakt Corporation E-mail: info@imtakt.com TI164E-DE27
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'Nimtakt |5 fechnicdl Information No.ti7se

Unison UK-C18 75 X 4.6 mm Application

Vitamin B12 Related Conpounds
EAXB12B8ELEY

mAU

200 -

cyanocobalamin

CH3 CH2CH2CONH2

H o otON=k

P
CH2CH2CONHCH2-C-0-P-Omle
H3¢ o H

R =-CN cyanocobalamin
=-OH hydroxocobalamin

|

100 . I,

benzylalchol

hydroxocobalamin

Unison UK-C18, 75 x 4.6 mm

A: water / formic acid = 100/ 0.1

B: acetonitrile / formic acid = 100/ 0.1
I , 0%B(0-3min), 0-30%B(3-8min)

0 5 10 min 1 mL/min (6MPa), 37 °C, 260 nm

'
i
(

Imtakt Corporation E-mail: info@imtakt.com TI175E-DG08



'Nimtakt [2 Technical Information noritese
Unison UK-Silica
Unison UK'C8
Unison UK-C18
Cadenza CL-C18 150 x 3 mm o
Cadenza CD-C18 75 x 3 mm Application
Coenzyme Q10
AT HALQ10
mAU O CH3
H
H3CO o
1 H3CO CH3

200

Unison UK-Silica

mAU

10 min

1000 -

Unison UK-C8

water / acetonitrile
=2/98

]

Unison UK-C1 8

acetonitrile / tetrahydrofuran
=75/25

Cadenza CL-C18

acetonitrile / tetrahydrofuran
=75/25

Cadenza CD-C18

acetonitrile / tetrahydrofuran
=75/25

Imtakt Corporation

10min

E-mail: info@imtakt.com

Unison UK-Silica

150 x 3 mm

hexane / IPA =998/ 2
0.5 mL/min, 37 deg.C
270 nm, 2ug (2uL)

75 x 3 mm
0.5 mL/min, 37 deg.C
270 nm, 2ug (2uL)

TIM195E-DI27
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'Nimtakt {2 rechhicabintorMmMation No.Tio7e
Unison UK-C8 75 x 3 mm Application

132

120

100+

20

1 CoenzymeQ10 Result.rdb (CoenzymeQ10): "Linear"

1.3e6

1.2e6

1.1e6

1.0e6

9.0e5

8.0e5

7.0e5

6.0e5

5.0e5

4.0e5

3.0e5

2.0e5

1.0e5

0.0

LC-MS Application for Coenzyme Q10
LC-MST7 ) /r—ay (ATUH AL Q10)

API4000 (TAKARA BIO INC. )

i)

2.04

5

Max. 131.6 cps.

00 fg

MeO

MeO CHjs
o)

Coenzyme Q10
Mw. 863.36

s

0.5

1.0

15

20
Time, min

25

r=0.9998

3.0

35

Regression ("1 / x" weighting): y = 6.66e+003 x + 17.3 (r = 0.9998)

0

20

40

60

80

100

120

140 160

Concentration, ng/mL

Unison UK-C8, 75 x 3 mm
0.1% formic acid / acetonitrile / isopropanol =1/5/5

0.8 mL/min, 10 uL(50 fg/uL)

180

200

API14000: APCI, MRM Positive, Q1/Q3 : 863.5/ 197

Imtakt Corporation

E-mail: info@imtakt.com

Courtesy of J.Watanabe, TAKARA BIO INC.

TI207E-DLO1
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'Nimtakt |5 chnical iInformation no.tizese
Unlson UK- Phenyl

U UG e
nison . .
Cadenza CD-C18 /5 x 4.6 mm Application
Fat-Soluble Vitamins
EAEESASY
1 CH3
HO cHa
H3C O CH2CH2CHZCH%CH3
CH3 |
CH3 /3
alpha-tocopherol
2
H3C
E CH3 CH3 CH3 H3C
;HS\ N N N \CH; \CHS\ CH3
CH3 beta-carotene
3 H3CO R /CH3 H
1 H3CO g CH3
?é coenzyme Q10
3
100-
Unison UK-Phenyl,
ﬂ L_/J water / acetonitrile = 15/ 85
Unison UK-C8,
M | water / THF =30/70
Unison UK-C18,
P A acetonitrile / THF = 80 / 20
Cadenza CD-C18,
o L acetonitrile / THF =80/ 20
| | | | |
2 4 6 8 min

75 x 4.6 mm,
1 mL/min, 280 nm

37 degC, 2 uL (0.8-1.6ug)

Imtakt Corporation E-mail: info@imtakt.com TI225E-EB25
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ITION  No.TI227E

Unison UK-C18 75 x 4.6 mm Application

ELSD application - taurine and water-soluble vitamins
ELSDREHEFR L DAV D LKA HEAS D EIFSHT

NH2
i 2\N
H2N—CH2—CH2—CISI)—OH oo *\N ‘;CHQCHon
1 taurine 2 thiamine (B1)
£
1
200
CH2oOH
HO 2 CH2OH
H3C~ N
o0 3 pyridoxine (B6)
7
2 5 6
[ |

0 | | | | | @/C NH2
1 2 3 4 min 5 N
4 nicotinamide (B3)
Unison UK-C18, 75 x 4.6 mm
A: 5mM HCOONH4
B: methanol
10-50%B (0-2min), 50%B (2-5min) NH2COCH2CH2 CH3 CH3

. +»CH2CONH2
1 mL/min, 10uL(500ng), ELSD(SofTA)  NHzcOCH2 - CHoCHICONH

OH OH OH NH2COCH2

R : :
CH2CH CH—CHCH20H HCT: Lhs EracHacoNH2

H3C_ :
3 s RPN NG W
:@: A\ /> : i | 0
CH2CH2CONHCH2-C-0-p-0 (- CHoOH
éH3 H3¢ o H
7 riboflavin (B2) 6 caffeine

5 cyanocobalamin (B12)

Courtesy of Mr. Y.Sakai, M&S Instruments Trading Inc., Japan

USA, Canada, and Mexico : Silvertone Sciences (USA) - info@silvertonesciences.com TI227E-HF 30
Other Countries : Imtakt Corp.(JAPAN) - info@imtakt.com



'Nimtakt 5 fechnicdl iIntformMmation  No.Ti2zse
Unison UK-C18 100 x 4.6 mm Application

Chlorophyll and Carotenoid
FAEET7EINMEYF OO0 )LEART/AR

H3C OH H3C
CH3 CH3 CH3 H3C CH3 CH3 CH3 H3C
ANIENZAN NN N AN NN AN AN N
CHs CH3 CH3 CH3 CH3 CH3 CH3 CH3
Ho CH3 CH3
1 lutein (xanthophyll) 4 [B-carotene
H2C=CH CHO
H3C CH2CH3
H3C CH3
2
CHz C—C=0
CHz COOCH3
ﬁ/OWMNMCHs
o} CH3 CH3 CH3 CH3
2 chlorophyll b
H2C=CH CH3
H3C CH2CH3
1
HaC CH3
CHz C—C=0
cl;Hz COOCH3
Cﬁ/o\/\\/\/\(\/\(\/\fcw
0 CH3 CH3 CH3 CH3
3 chlorophyll a 4
| | | .
0 5 10 min

Unison UK-C18, 100 x 4.6 mm

A: methanol / water =90/ 10, B: ethyl acetate

0-100%B (0-7min), 100%B (7min - ), 1 mL/min, ambient, VIS 450 nm
acetone extracts from Brassica campestris

Courtesy of K. Nakanishi, Tokushima Prefectural Industrial Technology Center, Japan

USA, Canada, and Mexico : Silvertone Sciences (USA) - info@silvertonesciences.com TI228E-HG04
Other Countries : Imtakt Corp.(JAPAN) - info@imtakt.com
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'Nimtakt 5 fechnical iInformMmdation No.Ti237e
Unison UK-Silica 250 x 4.6 mm Application
Fat-Soluble Vitamins
fEaEERIY
1 H3C
s cHs  oHs HaC 4 cH3 CHs  CH3 SHaon 7 .
NEE N N T e NN 0 3
CH3 CH3 CH3 CH3 CH3 H3CO y 10H
CH3 beta-carotene crs Vitamin A

H3CO CH3
O

2 i S}
CH3 cn i
O‘ >Ho CHg coenzyme Q10
CH20H=C‘<CH20H20H20IHA/'CH3
o}

CH3 /3

o Vitamin K3

Vitamin K1
3 6 CH3
CH3 CH3 CH3 (0] HO
I O/U\CH3 CH3
CH3 . . H3C O™ T CH2CH2CH2CH — CH3
CHa Vitamin A acetate CH3 Lus /5 Vitamin E
1
2
= 6
40-
3 45
7
2

N Jul o L

I I
0 5 10 min

Unison UK-Silica, 250 x 4.6 mm
hexane / ethyl acetate / tetrahydrofuran =97 /2 /1
1 mL/min, 37 deg.C, 280 nm, 2 uL(0.2-3ug)

Imtakt Corporation E-mail: info@imtakt.com TI237E-ED19
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'Nimtakt 15 rechnical IntorMmation No.Tizaze
Cadenza CD-C18 150 x 4.6 mm Application
Carotinoids
hoF/Ak
1 H3C__oH 3 H3C
CH3  CH3  CH3 H3C CH3  CH3  CH3 H3C
O BN NN NN NN N @] NN NN N S S

CH3 CH3 CH3 CH3 CH3 CH3 CH3 CH3
HO CH3 _ CH3
astaxanthin beta-carotene
2 H3C 4
CHs  CH3  CHs HaC Haco. T /CH3 H
O NN N SN S S NN (0] 10
CH3 CH3 CH3 CH3 H3CO CH3
coenzyme Q10
CH3 canthaxanthin © y
1
3
=)
=
2
50—
4
| | |
0 10 20 min

Cadenza CD-C18, 150 x 4.6 mm

A: water / methanol = 50 / 50, B: tetrahydrofuran
40 - 80 %B ( 0-25min), 0.8 mL/min,

37 deg.C, 470 nm, 5uL (0.1-20 ug)

Imtakt Corporation E-mail: info@imtakt.com TI242E-EF29
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QL No.TI268E

Unison UK-C18 75 X 4.6 mm Application
Water-Soluble Vitamins
KiaHERIY
2 CHoNH2
HO A\ CH20H
o |
1 H3C~ N
1 pyridoxamine
3 NH2
CHo +
4 2 N
567 Unison UK_C1 8 (3 Pm) H3C/I\ ‘S—CHchon
75 x 4.6 mm thiamine
8 9 o
C—NH2
3 ~Z
) g
nicotinamide
H{ .OH
~C_ O
4 HOCH5 o
HZQOH
?E L-ascorbic acid
“ L on
60 - Brand - Z (3.5 pm) 5 @
75 x 4.6 mm N nicotinic acid
6 Hofj/CHQOH
|
_J ; H3C” >N pyridoxal
1
Brand - 1 (5 pm) 0
34 150 x 4.6 mm 7 HN)‘\lL
56 7 o/’I\N COOH
8 9 H orotic acid
0 M /\ CH20H

8
0 2 4 6 .8 10 12 14
20 mM H3PO4 9
1.0 mL/min, 37 deg.C
260 nm

Imtakt Corporation E-mail: info@imtakt.com

HO_A._ CH20H

pyridoxine

i
HoN @C—OH

p-Aminobenzoic acid

TI268E-FE12
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'Nimtakt {2 rechhicabintorMmMation: No.TizesE
Unison UK-C18 75 X 4.6 mm
nison US-C18 150 x 4.6 mm Application
Water-Soluble Vitamins
KiaHERZY
H .OH
1 HOCHz’C o, 0
HZgZTOH
4 L-ascorbic acid
6 2 ?é——OH
35 =
nicotinic acid
) Unison UK-C18 1
2 nison - +
2 1 75 x 4.6 mm 3 ¥ 2\3—\;0'*3
= 0-30%B (0-7.5 min) H3C” N g~ CH2CH20H
thiamine
200- 9
C-H
4 Hij/CHQOH
|
Hac™ N pyridoxal
CH2OH
LJL‘LZ . Unison US-C18 5 HO - | CH20H
1234, 150 x 4.6 mm Hae
0-30%B (0-15 min) pyridoxine
6
7 8 H2N 6 N N
jN;/T[ j\ _@(ﬁ f
N CH2NH C—HNCH—C—OH
OH éHzCHz—ﬁ—OH
o_____/\“_‘UUL folic acid
0 5 10 15 mi v H3C\N)9j:N/CH3
min
o’/J'\NI N/>
éH3 caffeine
A: water /.tr_ifluoroacetic acid =100/0.1 OH OH OH
B: acetonitrile 3

1 mL/min (5MPa), 37 deg.C, 254 nm

2uL (0.2-5 ug)

Imtakt Corporation

E-mail: info@imtakt.com

CHCH—CH—CHCH20H
HaC :@N /N\]//o
HaC N/]:(NH

o riboflavin

TI269E-FE12
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'Nimtakt {2 recnhhicaintorMmMation No.Tisore
Unison UK-Amino 250 x 4.6 mm Application
Tocopherols
kaZzo—)L
2
1
3 4 1
CHzCHchch CH3
CH3
—tocopherol
)
<
S
50- 2
\©\/j<<CH20H2CH2CH CH3
B-tocopherol CH3
3
:©\/j<<CH20H20H20H CH3
y-tocopherol CH3
4
CHchchch CH3
5- tocopherol CH3
. OV
| |
0 5 10 min
Unison UK-Amino, 250 x 4.6 mm
hexane / ethyl acetate / acetic acid =80/20 /0.1
1 mL/min (6 MPa), 37 deg.C, 295 nm, 2 uL (2 ug)
USA, Canada, and Mexico : Silvertone Sciences (USA) - info@silvertonesciences.com TI307E-GC23

Other Countries :

Imtakt Corp.(JAPAN) - info@imtakt.com
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'Nimtakt |5 fechnicdl Information No.TizosE
Unison UK-Amino 100 x 4.6 mm Application
Water-Soluble Vitamins
KiBEERIY
1 Q
|
N nicotinamide
g 2 NH2
N CHa Nt 1
2 5o e
£ 5 7 gradient elution
400 - 4 A: ACN/ aceticacid =100/5 3 OH OH OH
3 B: water / acetic acid =100/5 CH20H —CH—CHCH,0H
2-70 %B (0-10min)
riboflavin
_a \
2 ]
1 -
N nicotinic acid
5
CH3 CH
4 isocratic elution s 4P %gngSHCZONH
3 ACN / water / acetic acid = 90/ 10/ 5 Hac ~ 2CH2CONH?
S H3C N CH3
A ?\ NH2COCHz2 g:z <N]I:[CH3
0 Hac

CH3 CH2CH2CONH2

! . HOL L.

0 10 20 min o
CH2CH2CONHCH2-C-0-p-0
H¢ o H

cyanocobalamin

Unison UK-Amino, 100 x 4.6 mm

. 6 H .OH
1 mL/min, 37 deg.C, 260 nm . o
HOCHZ \XJO
HO”  “OH

L-ascorbic acid

O
\ |
CH2NH HNCH C OH

CH20H2 Ic|: OH
. O .
Folic acid

USA, Canada, and Mexico : Silvertone Sciences (USA) - info@silvertonesciences.com TI309E-GD11
Other Countries : Imtakt Corp.(JAPAN) - info@imtakt.com
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Allspl[e SIS G H IO O 1 1O HO No.TI312E

Unison UK-C18 250 x 2 mm Application

LC-MS/MS Application of Water Soluble Vitamins
LC-MS/MST7 ) /r—a> KBHEZIY)

Nist-1000x-02 6: MRM of 2 Channels ES+
- 16.75 245 > 227

100 T
Biotin 8.04e3

%7 16,10 17,67

T T T T 1
6: MRM of 2 Channels ES+
16,33 377 > 243

Riboflavin 2.33¢5

0 T
Nist-1000x-02
1007

%

0 T T T T T 1
Nist-1000x-02 5: MRM of 2 Channels ES+

- 15.42 442.2 > 295
100 H H
Folic Acid 7.37e3
% 12,13 1287 13,68 14.91
0 T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T 1
Nist-1000x-02 5: MRM of 2 Channels ES+
14,69 220>90
1007 . .
Pantothenic Acid 5.06e5

%

0 T T T T T 1
Nist-1000x-02 3: MRM of 2 Channels ES+
5.37 123 > 80

B N Nicotinamide T oses
I
0

T T T T T 1
Nist-1000x-02 3: MRM of 2 Channels ES+
4.65 170 > 152

1?:: k Pyridoxine 1.03¢6
0

T T T T T 1
Nist-1000x-02 2: MRM of 1 Channel ES+

3.61 177 > 141
1007 H H
Ascorbic Acid 1.4505
%
0 T T T T T T T T 1
Nist-1000x-02 1: MRM of 1 Channel ES+
- 2.26 . . TIC
" Thiamine 11775
%
0 T T T T T T T T T T T T T T T T T T T T T T T T T T 1 Time
2.00 3.00 4.00 5.00 6.00 7.00 8.00 9.00 10.00 11.00 12.00 13.00 14.00 15.00 16.00 17.00 18.00

Unison UK-C18, 250 x 2 mm

A: 0.1% HCOOH in water

B: 0.1% HCOOH in acetonitrile

0%B (0-5min), 0-50%B (5-15min), 50-95%B (15-17min), 0%B (17-25min)
0.25mL/min, ambient, 5uL

ESI-MS, MRM Positive

Courtesy of Dr. Pei Chen, USDA, ARS, BHNRC, Food Composition Lab - Beltsville, MD, USA

USA, Canada, and Mexico : Silvertone Sciences (USA) - info@silvertonesciences.com TI312E-GD13
Other Countries : Imtakt Corp.(JAPAN) - info@imtakt.com



'Nimtakt 5 fechnicdl iInformation NoTizi7e
_ 250 x 2 mm o
Unison UK-Amino 150 x 2 mm Application

Ascorbic Acid and Erythorbic Acid
TARAIANEVEEET ) IVE B

H\C‘,.OHO
HOCHg~ \g_\[/O
HO™  ~OH
1 L-ascorbic acid
(Vitamin C)
2 1
mAU
50 -
k JUL
(') 16 2'0 min
T2
mAU
50 -
(') 1'0 Zb min

USA, Canada, and Mexico : Silvertone Sciences (USA) -

Other Countries : Imtakt Corp.(JAPAN) -

info@silvertonesciences.com
info@imtakt.com

H. AH

o
HOCH5 \QO

HO™  ~OH

2 isoascorbic acid
(erythorbic acid)

normal phase

Unison UK-Amino

150 x 2 mm

acetonitrile /water /acetic acid =
80/20/2

0.2mL/min (5MPa),

37deg.C, 260nm,

1uL(1.3ug)

anion exchange

Unison UK-Amino

250 x 2 mm

water /acetic acid = 100 /0.5
0.2mL/min (14MPa),
37deg.C, 260nm,
0.2uL(0.5uQ)

TI317E-GD24
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Allspl[e SIS G H IO O 1 1O HO No.TI330E

Unison UK-Amino 250 x 4.6 mm Application

Fat-Soluble Vitamins
IgatEE 43y

1 i CH3
CH3
1 CH20H=<': CH2CH20HZCH%CH3
5,6 © CHa 3
Vitamin K1
CH3 CH3 CH3 (0]
2 éﬁ\\)\\/\\/\\ﬂo}\cm
CH§H3 Vitamin A acetate
7 o
2 2 3 CH3
E Q
o) Vitamin K3
1 00 - 4 CH3
HO
CH3
4 H3C o CH20H20H2CH%CH3
CH3 |
CH3 /3
Vitamin E
3 5 CH3
CH3
Vitamin D3
o 6
. ) _
| | | |
0 5 10 15min
Vitamin D2
Unison UK-Amino, 250 x 4.6 mm
hexane / ethanol / acetic acid =100/0.2/0.5 7 o o oHa
1 mL/min (4MPa), 37 deg.C, 280 nm WCWOH
1 uL (0.5-5ug) (e Vitamin A

USA, Canada, and Mexico : Silvertone Sciences (USA) - info@silvertonesciences.com TI330E-GF18
Other Countries : Imtakt Corp.(JAPAN) - info@imtakt.com



'Nimtakt 5 fechnicdl iIntformMation NoTiz41e
Unison UK-Amino 150 x 2 mm Application

Dehydroascorbic Acid and Related Compunds
TERFR7ROLE U EREEEIEE Y

H\C‘.,OH H » JOH H\C".OH
d o HO~  “OH HO™ ~OH
1 dehydroascorbic acid 2 isoascorbic acid 3 L-ascorbic acid
(erythorbic acid) (Vitamin C)
3
2
1
VI~ normal phase
200- 2

Unison UK-Amino
150 x 2 mm
acetonitrile /water /acetic acid =

80/20/5
0.2mL/min (5MPa),

' ' ' 37deg.C, ELSD,
0 5 10 15 min 1uL(2-4ug)

L
E
—

LN
w

unknown

mV .
50 - 5 anion exchange

Unison UK-Amino

150 x 2 mm
h k water /acetic acid = 100 /0.5
0. LL_ 0.2mL/min (9MPa),
: : ' v 37deg.C, ELSD,
0 5 10 15min 1uL(2-4ug)

USA, Canada, and Mexico : Silvertone Sciences (USA) - info@silvertonesciences.com TI341E-GG23
Other Countries : Imtakt Corp.(JAPAN) - info@imtakt.com



'Nimtakt |5 lecnhnical INTorMmation No.Tisee
Unison UK-Amino 250 x 4.6 mm Application
Vitamin B6
E42=2B6
1 9 2
C-H CH20OH
Hoﬁ/CHon Ho M | CHo0H
H3C \N H3C \N
pyridoxal pyridoxine
2
1
-
<
S
20-
. LJ
| | | | |
0 2 4 6 8 min
Unison UK-Amino, 250 x 4.6 mm
tetrahydrofuran / water / acetic acid =100/2 /1
1 mL/min (9MPa), 37 deg.C, 260 nm, 1 uL (1ug)
USA, Canada, and Mexico : Silvertone Sciences (USA) - info@silvertonesciences.com TI359E-GH23

Other Countries : Imtakt Corp.(JAPAN) - info@imtakt.com



'Nimtakt 5 fechnicdl iIntformMmation  No.Tizee
Unison UK-Amino 100 x 2 mm Application
Nicotinic Acid
— .
10

I
\N nicotinic acid

)
<
e
200-
100-
Unison UK-Amino, 100 x 2 mm
A: acetonitrile / HCOOH = 100/0.1
0 R J B: water / HCOOH = 100/ 0.1
v T . .
1 1 1 1 ] ) 20-60 %B(O-8m|n), 0.2 mL/min
0 2 4 6 8 min 37 deg.C, 260 nm, 0.4 uL(0.8 ug)
)
e 1
100-
Unison UK-Amino, 100 x 2 mm
A: acetonitrile
J B: 20mM HCOONH4
0 50-90 %B(0-8min), 0.2 mL/min

0 5 4 6 8 min 37 deg.C, 260 nm, 0.4 uL(0.8 ug)

USA, Canada, and Mexico : Silvertone Sciences (USA) - info@silvertonesciences.com TI394E-HB18
Other Countries : Imtakt Corp.(JAPAN) - info@imtakt.com



'Nimtakt |5 fechnicdl Information No.i421e
Unison UK-Am|nO
Unison UK-Silica 150 x 2 mm Application

PQQ: pyrroloquinoline quinone (Normal Phase)
MEARIY PQQ:ERRF/Y X/ DOIBMES T

-]
<
£
20-
PQQ ( pyrroloquinoline quinone )
10-
Unison UK-Amino, 150 x 2 mm[!
A: acetone / formic acid =100/ 0.1[!
B: water / formic acid = 100/ 0.1
0 A\ 0 - 100%B (0-10min)
' ' ' . 0.2 mL/min (3MPa)
0 5 10 min - 37 deg.C, ELSD, 2 uL (2ug)
-]
<
£
60-
40-
20-
Unison UK-Silica, 150 x 2 mm[]
A: acetone / formic acid =100/ 0.1[!
B: water / formic acid = 100/ 0.1[]
0 0 - 100%B (0-10min)

' . 0.2 mL/min (3MPa)
0 5 10 min 37 deg.C, ELSD, 2 uL (2ug)

USA, Canada, and Mexico : Silvertone Sciences (USA) - info@silvertonesciences.com TI421E-HH25
Other Countries : Imtakt Corp.(JAPAN) - info@imtakt.com
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Cadenza CD-C18

150 x 4.6 mm

Application

LC-MS/MS Application for 25-

Hydroxy Vitamin D3

25-ERAFEA3I2D3 DLC-MS/MSH#T

, 10.37
5504"

50e44

4.504

4.0e4

35644

3.0e4

2564

2064

5000.0

1087
00 o 11471

"W XCof MRMI(1 pair): 383 3211.1 amifrom Sample 5 (fresh std 500ngm opt conditiors._inj 20uL) of 102708 25-OH Vit D3 stds_Imtakt ..

HO™

Vex. 5664 os

H3C...

25-Hydroxy Vitamin D3
(Calcifediol)

192

IR
Time, min

9

3

Cadenza CD-C18, 150 x 4.6 mm

A: water / methanol = 75/ 25
B: acetonitrile / ethyl acetate = 70 / 30

40%B (0-1min), 40-95%B (1-8min), 95%B (8-15min), 40%B (15-22min)

0.7mL/min, ambient

Applied Biosystems 4000 Q trap
lonization: APCI Positive mode
LOQ: 1ng/mL

Courtesy of Penn State Hershey Medical Center, USA

USA, Canada, and Mexico : Silvertone Sciences (USA) -
Other Countries : Imtakt Corp.(JAPAN) - in

info@silvertonesciences.com
fo@imtakt.com

TI464E-HL10
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'Nimtakt 5 Technical Information nousse
denz
iRICTE
ﬂenza CLG1B .
Cadenza CD-C18 150 x 4.6 mm Application
CHs lycopene
D
<
£
100-
,_/»MJ“\JLL Cadenza CW-C18
o Unison UK-C18
S VW J {| _ Cadenza CLGIB 55, 46 mm
methanol

0 10 20 30

USA, Canada, and Mexico : Silvertone Sciences (USA)
Other Countries : Imtakt Corp.(JAPAN) -

\ Cadenza CD-C18

]
40 min

1 mL/min (6-8MPa)
37 deg.C, 470 nm
2 uL (1ug)

- info@silvertonesciences.com TI465E-HL18
info@imtakt.com



'NIimtakt i Technical Information wotisze
Cadenza CW-C18 150 x 3 mm Application

Water-soluble vitamins
KiBEESIY

1 CH20H 3 H2 N
HO._K_ CH20H NWN//\| j\ . .
| N CH2NH—©—C—HN|CH—C—OH
H3C” °N OH CH2CH2—C—OH
. . . Il
pyridoxine folic acid 0
2 4 (|3H lOH (le
H3C 0 0 ?HQCH—CH—CHCHQOH
| I} 1l
HOCH2 —C—CH-C—NHCH2CH2 —C—OH H3C N._N._O
[ 15Ca2 Y
H3C OH (1/2Ca2) K __NH
H3C N
0
calcium pantothenate riboflavin
4
2
2 L 3
(S
50 -

0 MWNL\WM@\W&\

Cadenza CW-C18, 150 x 3 mm

A: water / trifluoroacetic acid =100/ 0.1

B: acetonitrile / trifluoroacetic acid = 100/ 0.07
3-30 %B (0-10min), 0.4 mL/min (9MPa), 37 deg.C
210 nm, 1 uL (0.1-1.2ug, ethanol, water)

USA, Canada, and Mexico : Silvertone Sciences (USA) - info@silvertonesciences.com TI492E-1C19
Other Countries : Imtakt Corp.(JAPAN) - info@imtakt.com



'Nimtakt |5 fechnicdl InforMmdation No.iss4e

Cadenza CL-C18
Cadenza CD-C18
Unison UK-C18 150 x 4.6 mm Application

Alpha-carotene and beta-carotene
a-ABTrEB-ABTY

H3C H3C
CH3 CH3 CH3 H3C CH3 CH3 CH3 H3C
ENIANGZA N ZA N 2N 2N 2NN N ENZAENTZ N ZAN 2N 2N NN N
CH3 CH3 CH3 CH3 CH3 CH3 CH3 CH3
CH3 CH3
1 alpha-carotene 2 beta-carotene
1
2
3
£ Cadenza CL-C18
200 -
UL
1
2
Cadenza CD-C18
100 - J
A j\,/\_/«\_
1
2

Unison UK-C18

VS I 0

0 10 20 30 40 min

150 x 4.6 mm
methanol, 1 mL/min (7-8 MPa), 37 deg.C, 470nm, 1 uL (0.5 ug)

Courtesy of Mr Baburao. TR; Davos lifescience Pte Ltd, Singapore
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'Nimtakt 5 fechnical iIntormMmation  No.Tissee
Unison UK-SlIlca
Unison UK-Amino 150 x 4.6 mm Application

Tocopherols and tocotrienols

CH3
HO
CH3 CH3 CH3 CH3
H3C O CH3
CH3

1 a-tocopherol

CH3

HO
CH3 CH3 CH3 CH3
= 7 =
H3C O CH3

CH3 .
2 o-tocotrienol

CH3

HO
CH3 CH3 CH3 CH3

O CH3
CH3

3 P-tocopherol

HO
CH3 CH3 CH3 CH3

H3C O CH3
CH3

4 y-tocopherol

kaoxzO—)L$EMaN) T/ —)LEE

HO
CH3 CH3 CH3 CH3
¥ 57 7
H3C O CH3

CH3
6 y-tocotrienol

HO
CH3 CH3 CH3 CH3
o] CH3
CH3

7 d-tocopherol

HO
CH3 CH3 CH3 CH3
¥ 7 7
(0] CH3

CH3
8 d&-tocotrienol

hexane / ethyl acetate / acetic acid

CH3
HO CH3 CH3 CH3 CH3
1 2 CH3O ~ ~ ~ CH3
3 5 p-tocotrienol
- 45
<
€ 6 7
200- 8 Unison UK-Silica
=97/3/0.1
e LU 3 MPa
12
100- 3
4
56 7
8

0 10

Unison UK-Amino
hexane / tetrahydrofuran / acetic acid

=91/9/0.1

4 MPa

20 min

150 x 4.6 mm, 1 mL/min , 37 deg.C, 295 nm, 2 uL (2ug)

Courtesy of Mr Baburao. TR; Davos lifescience Pte Ltd, Singapore
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'Nimtakt i3 fechnicdl iIntformation  No.Tisooe
Scherzo SM-C18 150 x 2 mm Application

Analysis of Water-soluble Vitamins using LCMS-2020
LCMS-2020% FAL M= /KB EE 222 D A #

NH2
11800000 CH
(+):265.10 ’ )\ 2\N—§_
+):170.20 3
1700000 1 f+§:124.20(4 00) H3C” N CH2CH20H
(+):123.20(2. 00) thiamine
1500000 ] 2 (+):220.20(2.50)
(+):678.60(8.00) CH2OH
(+):377.20(4.00) HO CHo0H . .
R (+):245.10(2.50) 2 ] pyridoxine
(-):440.10(18.00) H3C <N
11400000 3
9
B 3 (/j/C_OH nicotinic acid
11200000 4 \N |
D
oo 5 4 _~C—NH2 nicotinamide
11000000 ~ ENB/
1900000 L H3C 0 o]
o | 1 I
o 5 HOCH2 ~C~CH~C ~NHCHCH2 ~C~OH
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Shimadzu LCMS-2020 ch:@r( NH riboflavin
(ESI, positive/negative, SIM) 5 °
/’\ -
i NHH biotin
Scherzo SM-C18, 150 x 2 mm 2 s i N~ COOH
A: 5 mmol/L ammonium formate
+ 0.1% formic acid - water
B: acetonitrile l 0
0 - 55 %B (0-10 min), 0 %B(10.01-20 min) CHzNH@C NGH—C—On
1,000 pg/uL, 1uL 9 CH2CH2—G—OH
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'Nimtakt 2 lechnicdl INTormMaTtionN - No.Tiease
Scherzo SM-C18 150 x 2 mm Application

Simultaneous HPLC/LT-ELSD Analysis of
Water- and Fat-Soluble Vitamins
LT-ELSDIZ&AKBMERIUVIEBAHEISOD—F N

15

Vitamin Mix (15 compounds)

19 10 12 14

mV

11

il

0 5 10 Minute 15 20 25
LOD
RT %RSD (n=6) (SIN=3)
Minutess RT Response ng(o.c.)
1-B1: Thiamine 092 oM 26 57
2-B8: myo-Inositol 114 0.09 6.2 6.3
3-B6: Pyridoxine 144 016 27 18 Scherzo SM-C18, 150 x 2 mm
4-C: Ascorbic acid 1.94 0.25 24 9.6 A: H20 + 0.3% HCOOH
5-B5: Pantothenic acid 7.32 0.15 6.8 6.9 B: acetonitr."e
6-B9: Folic acid 992  0.09 34 8.0 9%5 (0-0.1 min)
7.B12: Cyanocobalamin| 1017 0.1 4.1 46 0-30 {?B (0.1-10 min)
8-B2: Riboflavin 1049 011 34 50 20 103000/45 (1110-11; min)
9-B7: Biotin 10.70 0.09 4.2 48 - 00 (11- m!n)
10-A: Retinol 1764 006 67 17 100%B (12-26 min)
11-K2: Menaquinone 20.87 0.07 21 14.2 0.3 mL/ min, 30°C
12-D2: Ergocalciferol 2289 0.6 15 476 2uL(DMSO soln.)
13-D3: Cholecalciferol 23.26 0.06 26 52.6
14-E: a-Tocopherol 23.61 0.07 1.6 45.0 ELSD (SEDERE’ France)
15-K1: Phylloquinone 2586 007 1.7 Mz SEDEX 90LT, 40°C, 3.5Bar
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