











'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
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OH
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sodium salt

6 @COOH
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_CH3
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Vitamin E acetate
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’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 i2 Technical Informafion wotiate
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

C 0
2 o)
HOCH35 \g o
HO

0. HO “NOH
(0] l o

L-ascorbic acid

mAU

200

100 -

I
N

HO OH
OH (0]
L-ascorbic acid 2-glucoside nicotinamide
2
3 Unison UK-C18
75 x 3 mm
0.43 mL/min
UL 6 MPa, 0.2 pL
2
Unison UK-C18
3 75 x4.6 mm
1 mL/min
8 MPa, 0.4 pL
U \
1 2 .
Unison US-C18
3 150 x 4.6 mm
1 mL/min
K 7 MPa, 0.4 L
0 5 10 15
min

Imtakt Corporation

20mM ammonium acetate +

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

E-mail: info@imtakt.com

TIM41E-CL17



'Nimtakt {5 FecnhnicaHintormationNoTisae
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 |5 fechnicdl Information No.Titsse
Unison UK-C18 75 x 4.6 mm
Unison US-C18 150 x 4.6 mm Application
Ascorbic Acid Related Compounds
FRAOIVEVEEEREILEY)
1 E 3 H CHz0H
HQ OH H, OH CH2OH g7
HOCH{C\QO HOCH2/C\§OJO @Hifo on
HO™  ~OH HO” “oH  HOY—©
OH 0
L-ascorbic acid isoascorbic acid L-ascorbic acid 2-glucoside
mAU SRS = 2.54
2
3
Unison UK-C18
75 x4.6 mm
6 MPa
200 1
)|
T Rs = 2.53
100- 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 2 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 intorMmation 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 T

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



)
)
)
)
)
)

'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 rechhicatintorMmMation No.Tiore
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. )

IS,

2.04

5

Max. 131.6 cps.

00 fg

MeO

MeO CHjs
o)

Coenzyme Q10
Mw. 863.36

e

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
"o CH3
H3C O™ 7 CH2CH2CH2CH —) CH3
CH3 (I:H3 5
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\_Jl /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,
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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'Nimtakt 5 fechnical iInformdation 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 iIntorMmation 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





