
Technical Note

Vitamins are trace-amount organic compounds that regulate physiological functions of an organ-
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 Fat-soluble Vitamins

(1) Fat-soluble Vitamins

Ɣ�6XSSOHPHQW�DQDO\VLV�E\�&26026,/�����&KROHVWHU�FROXPQ

COSMOSIL Application DataCOSMOSIL Application Data

NACALAI TESQUE, INC

Column: 2.5Cholester
Column size: 2.0mmI.D.-50mm
Mobile phase: A; 0.1% TFA-Methanol/ H2O = 90/10
 B; 0.1% TFA-Methanol
 B conc. 0%(0-5min)-100%(10min)-100%(15min)
Flow rate:       0.4 ml/min 
Temperature:  40°C
Detection:       UV280nm

Sample:  (Standard)
 1; Vitamin A Acetate, all trans (0.06mg/ml)
 2; Vitamin D2 [Calciferol] (0.30mg/ml)
 3; Vitamin D3 (0.06mg/ml)
 4; Vitamin E Succinate [D-α-Tocopherol Succinate] (0.60mg/ml)
 5; Vitamin K2 (0.18mg/ml)
 6; Vitamin E [DL-α-Tocopherol] (0.60mg/ml)
 7; Vitamin E Acetate [DL-α-Tocopherol Acetate] (0.60mg/ml)
 8; Vitamin K1 (0.18mg/ml)
 9; Vitamin A Palmitate (0.18mg/ml)
Inj. Vol:          2.5 μl

Standard Supplement
Vitamin D3 (Neat)

Supplement
Vitamin E (4mg/ml)

Ɣ�)DW�VROXEOH�YLWDPLQV�DQDO\VLV�E\�&26026,/�&18-MS-II column

COSMOSIL Application DataCOSMOSIL Application Data

NACALAI TESQUE, INC

Column:           5C18-MS-II
Column size:    4.6mmI.D.-150mm
Mobile phase:  Acetonitrile/Methanol = 60/40
Flow rate:         1.0 ml/min 
Temperature:    30°C
Detection:         UV280nm, 0.64AUFS

Sample:            
1; Vitamin K3 (1.71 g)
2; Vitamin A Acetate, all trans (0.44 g)
3; Vitamin D3 (0.57 g)
4; Vitamin E

[DL- -Tocopherol] (4.97 g)
5; Vitamin E Acetate

[DL- -Tocopherol Acetate] (4.79 g)
6; Vitamin K1 (1.68 g)

AP-0060

Vitamin Analysis by HPLC



(2) Vitamin E

&26026,/�ʌ1$3�RIIHUV�FRPSOHWH�VHSDUDWLRQ�RI�9LWDPLQ�(�VWUXFWXUDO�
LVRPHUV�WKDW�DUH�GLI¿FXOW�WR�DQDO\]H�E\�&18 columns due to similar hydro-
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Ɣ�7RFRSKHURO���7RFRWULHQRO�,VRPHUV

COSMOSIL Application DataCOSMOSIL Application Data

NACALAI TESQUE, INC

Column:           
Column size:    4.6mmI.D.-250mm
Mobile phase:  5C18-MS-II Methanol

NAP Methanol/ H2O = 90/10
Flow rate:         1.0 ml/min 
Temperature:    30°C
Detection:         UV295nm

Sample: 1; -Tocotrienol
2; -Tocotrienol
3; -Tocotrienol
4; -Tocotrienol
5; -Tocopherol 
6; -Tocopherol
7; -Tocopherol
8; -Tocopherol

AP-1071

5C18-MS-II NAP

(3) Vitamin D

COSMOSIL Cholester offers complete separation of Vitamin D� and D3�WKDW�DUH�GLI¿FXOW�WR�DQDO\]H�E\�&18 columns.

Ɣ�9LWDPLQ�'� and D3

COSMOSIL Application DataCOSMOSIL Application Data

NACALAI TESQUE, INC

Column:           
Column size:    4.6mmI.D.-150mm
Mobile phase:  Methanol 
Flow rate:         1.0 ml/min 
Temperature:    30°C
Detection:         UV265nm

Sample:             1; Vitamin D [Calciferol]2 (0.3 g) 
2; Vitamin D3 (0.1 g) 

AP-1035

5C18-MS-II Cholester

Vitamin D2 Vitamin D3
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(4) Vitamin A

&26026,/�&KROHVWHU�RIIHUV�LPSURYHG�VHSDUDWLRQV�IRU�YLWDPLQ�$1�DQG�$��LQ�DOO�WUDQV�GRXEOH�ERQG�IRUPV�DQG�WKHLU�QDWXUDOO\�RFFXU-
ing 13-cis  isomers.

Ɣ����cis�YLWDPLQ�$�DFLG�DQG�YLWDPLQ�$�

O

OH

O OH
13-cis-Vitamin A Acid

Vitamin A Acid

COSMOSIL Application DataCOSMOSIL Application Data

NACALAI TESQUE, INC

Column:           
Column size:    4.6mmI.D.-150mm
Mobile phase:  Methanol / 20mmol/l Phosphate

buffer(pH2.5) = 90/10
Flow rate:         1.0 ml/min 
Temperature:    30°C
Detection:         UV350nm

Sample:             1; 13-cis-Retinoic Acid (0.04 g) 
2; Vitamin A Acid, all trans

all trans Retinoic Acid (0.04 g) 

AP-1036

5C18-MS-II Cholester



����9LWDPLQ�$��FRQWLQXHG�

3URYLWDPLQ�$�LV�RQH�RI�QDWXUDO�FDURWHQRLG�SLJPHQWV�WKDW�FKDQJHV�WR�UHWLQRO�LQ�WKH�ERG\��&26026,/�&KROHVWHU�RIIHUV�LPSURYHG�
VHSDUDWLRQ�RI�3URYLWDPLQ�$��EHWD�DQG�DOSKD�FDURWHQHV�
Ɣ�&DURWHQHV

COSMOSIL Application DataCOSMOSIL Application Data

NACALAI TESQUE, INC

Column:           
Column size:    4.6mmI.D.-150mm
Mobile phase: Tetrahydrofuran/Methanol = 20/80
Flow rate:         1.0 ml/min 
Temperature:    30°C
Detection:         UV470nm

Sample:             1; -Carotene
2; -Carotene

AP-1031

5C18-MS-II Cholester

-Carotene

-Carotene

��:DWHU�VROXEOH�9LWDPLQV�

����:DWHU�VROXEOH�9LWDPLQV

Ɣ�$QDO\VLV�E\�&18-MS-II Ɣ�$QDO\VLV�E\�+,/,&

COSMOSIL Application DataCOSMOSIL Application Data

NACALAI TESQUE, INC

Column:           5C18-MS-II
Column size:    4.6mmI.D.-150mm
Mobile phase:  A; 20mmol/l Phosphate buffer(pH2.5)

B; Methanol/ 20mmol/l Phosphate 
buffer(pH2.5) = 60/40

B conc. 0 80% 20min Linear gradient
Flow rate:         1.0 ml/min 
Temperature:    30°C
Detection:         UV220nm
Sample:             1; Vitamin B1 [Thiamine]      (0.17 g) 

2; L(+) Ascorbic Acid [Vitamin C] (0.33 g) 
3; Nicotinic Acid (0.03 g) 
4; Nicotinamide (0.05 g) 
5; Vitamin B6 [Pyridoxine] (0.27 g) 
6; D-Pantothenic Acid (2.01 g) 
7; Vitamin B12 [Cyanocobalamin] (0.20 g) 
8; Folic Acid (0.26 g) 
9; D-Biotin [Vitamin H] (2.02 g) 

10; Flavin Mononucleotide [FMN] (0.26 g)
11; Vitamin B2 [Riboflavin] (0.13 g) AP-1055

COSMOSIL Application DataCOSMOSIL Application Data

NACALAI TESQUE, INC

Column:           HILIC
Column size:    4.6mmI.D.-250mm
Mobile phase:  Acetonitrile/ 100mmol/l Ammonium 

Acetate = 80/20
Flow rate:         1.0 ml/min 
Temperature:    30°C
Detection:         UV220nm

Sample:            
1; Nicotinamide (0.125 g) 
2; Vitamin B6 [Pyridoxine] (0.25 g) 
3; Vitamin B2 [Riboflavin] (0.25 g) 
4; Nicotinic Acid (0.125 g) 
5; D Pantothenic Acid (3.125 g) 
6; L(+) Ascorbic Acid 

[Vitamin C] (0.875 g) 

AP-0315

(2) Vitamin C

&26026,/�+,/,&�RIIHUV�LPSURYHG�VHSDUDWLRQ�RI�9LWDPLQ�&�GHULYDWLYHV�WKDW�DUH�GLI¿FXOW�WR�DQDO\]H�E\�UHYHUVH�SKDVH�FROXPQV��

Ɣ�9LWDPLQ�&�LQ�)UXLW�-XLFH Ɣ�Vitamin C

COSMOSIL Application DataCOSMOSIL Application Data

NACALAI TESQUE, INC

Column:           HILIC
Column size:    4.6mmI.D.-250mm
Mobile phase:  Acetonitrile/ 10mmol/l Phosphate 

buffer(pH7.0) = 50/50
Flow rate:         1.0 ml/min 
Temperature:    30°C
Detection:         UV210nm

Sample:            1; L(+)-Ascorbic Acid[Vitamin C]
2; 

AP-0313

L(-)-Malic Acid (3.0 g) 
(1.5 g) 

COSMOSIL Application DataCOSMOSIL Application Data

NACALAI TESQUE, INC

Column:           HILIC
Column size:    4.6mmI.D.-250mm
Mobile phase:  Acetonitrile/ 100mmol/l Ammonium 

Acetate = 80/20
Flow rate:         1.0 ml/min 
Temperature:    30°C
Detection:         UV254nm

Sample:            
1; Sorbic Acid (0.05 g) 
2; D-Isoascorbic Acid (0.3 g) 
3; L(+) Ascorbic Acid 

[Vitamin C] (0.3 g) 

AP-0318
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(3) Vitamin B

Ɣ�Vitamin B�  Ɣ�Vitamin B�� 

COSMOSIL Application DataCOSMOSIL Application Data

NACALAI TESQUE, INC

Column:           5C18-MS-II
Column size:    4.6mmI.D.-250mm
Mobile phase:  Methanol/ 0.2%KH2PO4 = 20/80
Flow rate:         1.0 ml/min 
Temperature:    35°C
Detection:         UV260nm

Sample:             
1; Adenosine (1.0 g) 
2; Flavin Adenine Dinucleotide [FAD] (4.0 g)
3; Flavin Mononucleotide [FMN] (4.0 g)
4; Vitamin B2 [Riboflavin] (1.0 g)

AP-0653

COSMOSIL Application DataCOSMOSIL Application Data

NACALAI TESQUE, INC

Column:           5C18-MS-II
Column size:    4.6mmI.D.-250mm
Mobile phase:  100mmol/l Sodium 1-Hexanesulfonate, 

Acetonitrile/ 20mmol/l Phosphate 
buffer(pH3.5) = 20/80

Flow rate:         0.5 ml/min 
Temperature:    40°C
Detection:         UV266nm

Sample:             
1; Vitamin B12 [Cyanocobalamin] (0.5 g) 
2; Hydroxocobalamin Acetate (0.5 g) 
3; Mecobalamin (1.0 g) 

AP-0736

����9LWDPLQV�LQ�)RRG

Ɣ�:DWHU�VROXEOH�9LWDPLQV�LQ�(QHUJ\�'ULQNV

COSMOSIL Application DataCOSMOSIL Application Data

NACALAI TESQUE, INC

Column:           5C18-PAQ
Column size:    4.6mmI.D.-250mm
Mobile phase:  Methanol/ 5mmol/l Sodium 1-Hexanesulfonate, 

20mmol/l Phosphoric Acid = 15/85 
Flow rate:         1.0 ml/min 
Temperature:    30°C
Detection:         UV220nm

Standard
Sample:             1; Citric Acid (10mg/ml)

2; L Carnitine (20mg/ml) 
3; Nicotinamide (0.2mg/ml) 
4; Vitamin B6 [Pyridoxine] (0.2mg/ml) 
5; Vitamin B1 [Thiamine] (0.2mg/ml) 
6; Caffeine (0.2mg/ml) 
7; Flavin Mononucleotide [FMN](0.2mg/ml)

Injection Vol.    1.0 l   

AP-1048

Standard Nutrient drink 
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����9LWDPLQV

&26026,/$SSOLFDWLRQ 'DWD&26026,/$SSOLFDWLRQ 'DWD&26026,/�$SSOLFDWLRQ�'DWD&26026,/�$SSOLFDWLRQ�'DWD

&ROXPQ�������������&���06�,,
&ROXPQ�VL]H��������PP,�'�����PP
0RELOH�SKDVH���$FHWRQLWULOH �

�PPRO�O�6RGLXP���+H[DQHVXOIRQDWH��
��PPRO�O�3KRVSKRULF�$FLG� ������

)ORZ�UDWH��������������PO�PLQ�
7HPSHUDWXUH�������q&
'HWHFWLRQ����������89���QP������$8)6

6 O6DPSOH�������������
���/����$VFRUELF�$FLG�>9LWDPLQ�&@� �����ȝJ�
���1LFRWLQLF�$FLG ������ȝJ�
�� 1LFRWLQDPLGH �� ���ȝJ����1LFRWLQDPLGH ������ȝJ�
���9LWDPLQ�%� >3\ULGR[LQH@��� ������ȝJ�
���)ODYLQ 0RQRQXFOHRWLGH�>)01@� �����ȝJ�
�� 9LWDPLQ % >7KLDPLQH@ �� ��ȝJ� 1$&$/$,�7(648(��,1&���9LWDPLQ�%� >7KLDPLQH@� �����ȝJ�
���)ROLF�$FLG ������ȝJ�
���9LWDPLQ�%� >5LERIODYLQ@ �����ȝJ� $3�����

Ɣ +\GURVROXEOH�9LWDPLQV

&26026,/$SSOLFDWLRQ 'DWD&26026,/$SSOLFDWLRQ 'DWD&26026,/�$SSOLFDWLRQ�'DWD&26026,/�$SSOLFDWLRQ�'DWD

&ROXPQ������������+,/,&
&ROXPQ�VL]H��������PP,�'�����PP
0RELOH�SKDVH���$FHWRQLWULOH�����PPRO�O�$PPRQLXP�

$FHWDWH� ������
)ORZ�UDWH��������������PO�PLQ�
7HPSHUDWXUH�������q&
'HWHFWLRQ����������89���QP

6DPSOH�������������
� 1L WL LG �� ��� ����1LFRWLQDPLGH ������ȝJ��
���9LWDPLQ�%� >3\ULGR[LQH@� �����ȝJ��
���9LWDPLQ�%� >5LERIODYLQ@� �����ȝJ��
�� 1LFRWLQLF $FLG �� ���ȝJ����1LFRWLQLF�$FLG� ������ȝJ��
���'�3DQWRWKHQLF $FLG� ������ȝJ��
���/����$VFRUELF�$FLG�
>9LWDPLQ &@ �� ���ȝJ� 1$&$/$,�7(648(��,1&>9LWDPLQ�&@� ������ȝJ��

$3�����

Ɣ +\GURVROXEOH�9LWDPLQV

&26026,/$SSOLFDWLRQ 'DWD&26026,/$SSOLFDWLRQ 'DWD&26026,/�$SSOLFDWLRQ�'DWD&26026,/�$SSOLFDWLRQ�'DWD

&ROXPQ�������������&���06�,,
&ROXPQ�VL]H��������PP,�'�����PP
0RELOH�SKDVH���$����PPRO�O�3KRVSKDWH�EXIIHU�S+����

%��0HWKDQRO����PPRO�O�3KRVSKDWH�
%XIIHU�S+����� ������

%�FRQF���ĺ������PLQ�/LQHDU�JUDGLHQW
)ORZ�UDWH��������������PO�PLQ�
7HPSHUDWXUH�������q&
'HWHFWLRQ����������89���QP
6 O6DPSOH�����������������9LWDPLQ�%��>7KLDPLQH@������ �����ȝJ��

���/����$VFRUELF�$FLG�>9LWDPLQ�&@������ȝJ��
���1LFRWLQLF�$FLG�����ȝJ��
���1LFRWLQDPLGH �����ȝJ��
���9LWDPLQ�%� >3\ULGR[LQH@ �����ȝJ��
���'�3DQWRWKHQLF $FLG �����ȝJ��
���9LWDPLQ�%�� >&\DQRFREDODPLQ@������ȝJ��
���)ROLF�$FLG �����ȝJ��

1$&$/$,�7(648(��,1&���'�%LRWLQ�>9LWDPLQ�+@ �����ȝJ��
����)ODYLQ 0RQRQXFOHRWLGH�>)01@������ȝJ�
����9LWDPLQ�%� >5LERIODYLQ@ �����ȝJ� $3�����

Ɣ :DWHU�VROXEOH�9LWDPLQV

&26026,/$SSOLFDWLRQ 'DWD&26026,/$SSOLFDWLRQ 'DWD&26026,/�$SSOLFDWLRQ�'DWD&26026,/�$SSOLFDWLRQ�'DWD

&ROXPQ������������+,/,&
&ROXPQ�VL]H��������PP,�'�����PP
0RELOH�SKDVH���$FHWRQLWULOH�����PPRO�O�$PPRQLXP�

$FHWDWH� ������
)ORZ�UDWH��������������PO�PLQ�
7HPSHUDWXUH�������q&
'HWHFWLRQ����������89���QP

6DPSOH�������������
� 6 EL $ LG �� �� ����6RUELF $FLG �����ȝJ��
���'�,VRDVFRUELF $FLG ����ȝJ��
���/����$VFRUELF�$FLG�

>9LWDPLQ &@ �� �ȝJ�>9LWDPLQ�&@� ����ȝJ��

1$&$/$,�7(648(��,1&

$3�����

Ɣ $VFRUELF�$FLGV

&26026,/�$SSOLFDWLRQ�'DWD&26026,/�$SSOLFDWLRQ�'DWD
6WDQGDUG 1XWULHQW GULQN

&ROXPQ�������������&���3$4
&ROXPQ�VL]H��������PP,�'�����PP
0RELOH�SKDVH���0HWKDQRO���PPRO�O�6RGLXP���+H[DQHVXOIRQDWH��

��PPRO�O 3KRVSKRULF $FLG  �����

6WDQGDUG 1XWULHQW�GULQN�

��PPRO�O�3KRVSKRULF�$FLG� �������
)ORZ�UDWH��������������PO�PLQ�
7HPSHUDWXUH�������q&
'HWHFWLRQ����������89���QP

6WDQGDUG
6DPSOH� �� &LWULF $FLG ���PJ�PO�6DPSOH�����������������&LWULF�$FLG ���PJ�PO�

���/�&DUQLWLQH ���PJ�PO��
���1LFRWLQDPLGH ����PJ�PO��
���9LWDPLQ�%� >3\ULGR[LQH@� ����PJ�PO��
���9LWDPLQ�%� >7KLDPLQH@ ����PJ�PO��
�� &DIIHLQH �� �PJ�PO�

1$&$/$,�7(648(��,1&

���&DIIHLQH� ����PJ�PO��
���)ODYLQ 0RQRQXFOHRWLGH�>)01@����PJ�PO�

,QMHFWLRQ�9RO��������ȝO���

$3�����

Ɣ (QHUJ\�'ULQN
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����9LWDPLQV

&26026,/$SSOLFDWLRQ 'DWD&26026,/$SSOLFDWLRQ 'DWD&26026,/�$SSOLFDWLRQ�'DWD&26026,/�$SSOLFDWLRQ�'DWD

&ROXPQ������������+,/,&
&ROXPQ�VL]H��������PP,�'�����PP
0RELOH�SKDVH���$FHWRQLWULOH����PPRO�O�3KRVSKDWH�

%XIIHU�S+����� ������
)ORZ�UDWH��������������PO�PLQ�
7HPSHUDWXUH�������q&
'HWHFWLRQ����������89���QP

6DPSOH�������������
� /��� $ EL $ LG >9LW L &@ �� � ����/����$VFRUELF�$FLG�>9LWDPLQ�&@ ����ȝJ��
���/�����0DOLF $FLG ����ȝJ��

1$&$/$,�7(648(��,1&

$3�����

Ɣ )UXLW�-XLFH

&26026,/$SSOLFDWLRQ 'DWD&26026,/$SSOLFDWLRQ 'DWD&26026,/�$SSOLFDWLRQ�'DWD&26026,/�$SSOLFDWLRQ�'DWD

&ROXPQ�������������&���06�,,
&ROXPQ�VL]H��������PP,�'�����PP
0RELOH�SKDVH���$FHWRQLWULOH�0HWKDQRO� ������
)ORZ�UDWH��������������PO�PLQ�
7HPSHUDWXUH�������q&
'HWHFWLRQ����������89���QP������$8)6

6DPSOH�������������
���9LWDPLQ�.�� �����ȝJ�
� 9LW L $$ W W OO W �� �� ����9LWDPLQ�$�$FHWDWH��DOO�WUDQV �����ȝJ�
���9LWDPLQ�'� �����ȝJ�
���9LWDPLQ�(

>'/ Į 7RFRSKHURO@ �� ��ȝJ�>'/�Į�7RFRSKHURO@ �����ȝJ�
���9LWDPLQ�(�$FHWDWH

>'/�Į�7RFRSKHURO�$FHWDWH@ �����ȝJ�
�� 9LWDPLQ . �� ��ȝJ� 1$&$/$,�7(648(��,1&���9LWDPLQ�.� �����ȝJ�

$3�����

Ɣ )DW�VROXEOH�9LWDPLQV

&26026,/�$SSOLFDWLRQ�'DWD&26026,/�$SSOLFDWLRQ�'DWD
�& �06�,, &KROHVWHU

&ROXPQ������������
&ROXPQ�VL]H��������PP,�'�����PP
0RELOH�SKDVH���0HWKDQRO�
)ORZ UDWH� � � PO�PLQ

�&���06�,, &KROHVWHU

)ORZ�UDWH��������������PO�PLQ�
7HPSHUDWXUH�������q&
'HWHFWLRQ����������89���QP

6DPSOH�����������������9LWDPLQ�'� >&DOFLIHURO@�� ����ȝJ��
�� 9LWDPLQ '� �� �ȝJ����9LWDPLQ�'� ����ȝJ��

1$&$/$,�7(648(��,1&

$3�����

Ɣ 9LWDPLQ�'

&26026,/�$SSOLFDWLRQ�'DWD&26026,/�$SSOLFDWLRQ�'DWD
�& �06�,, ʌ1$3

&ROXPQ������������
&ROXPQ�VL]H��������PP,�'�����PP
0RELOH�SKDVH����&���06�,, 0HWKDQRO

ʌ1$3 0HWKDQRO� +�2  �����

�&���06�,, ʌ1$3

ʌ1$3� 0HWKDQRO��+�2� ������
)ORZ�UDWH��������������PO�PLQ�
7HPSHUDWXUH�������q&
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