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ABSTRACT�

��

�OBJECTIVE  To establish an HPLC method for simultaneous determination of retinol palmitate�vitamin D2�

vitamin E and vitamin K1 in fat-soluble vitamin for injection. METHODS  An Intersil (ODS-2) C18 (150 mm×4.6 mm�5 µm) was 

used as separation column. Methanol- acetonitrile- ethanol-water (17 58 25 5) was used as the mobile phase. Flo� � � w rate was 1.5 

mL�min -1. The detection wavelength was set at 265 nm. RESULTS  The linear ranges for retinol palmitate�vitamin D2, vitamin E 

and vitamin K1  were 1.19�2.78 µg�6.14�14.33 ng�10.92�25.48 µg�0.19�0.44 µg, and the average recoveries were 99.70% 

(RSD=0.48%), 100.13% (RSD=0.88%)�99.74% (RSD=0.69%), 99.97% (RSD=0.59%), respectively. CONCLUSION  The 

method is simple�accurate�reliable. It can be used for the quality control of fat-soluble vitamin for injection. 
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1  ����� 

Agilent 1100z\~Tlm���� DAD��

%�F��Agilent 1100�����(�����)� 

AUW220D ��?��@��(�^��):�	


D2a��(�� 10155-0004)��	
 Ea��(��

10062-0007)��	
K1a��(��100156- 200003) 

(I�8�	9���G�)��	
 A
���a

��(��� ¡&¢;£¤¥)��������

	
(��¦SY0911�SY0913�SY0915�§¨©ª

�8;£¤¥)�«¬�­®�­¬¯°lm±�²

°*³²�H´_5¯°�@±: 
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2.1  lmXYµ¶·¸¹�_` 

lmº¦Intersil(ODS-2) C18 (150 mm×4.6 mm�

5 µm)�RST¦«¬-­»-­¬-²(17�58�25� 

5)�RU¦1.5 mL�min-1
��FVW¦265 nm�c¼
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?¦20 µL:½¾¿ÀÁ�	
 EÂ¹ÃÄ" 5 000: 

2.2  �~��Å 

2.2.1  Æ_��~  wxÇÈ^�¸?(TÉ" 1Ê�

ËÌ¦�	
A
��� 0.99 mg��	
D2 5 µg�

�	
 E 9.1 mg��	
K1 0.15 mg)�Í 10 mL?Î

I�Ï�²­¬ÐÑÒÓy�ÔÕ�Ö×�ØÙ: 

2.2.2  a���~  wxÇÈ�	
 A 
����

�	
 D2�E�K1 a��¸?�Ï�²­¬ÐÑ�

�Ú 1 mL>�	
 A
��� 0.099 mg�mL-1
��

	
 D2 0.5 µg�mL-1
��	
 E 0.91 mg�mL-1

��	


K1 0.015 mg�mL-1
�a���~�Ö×�ØÙ: 

2.2.3  Û��~  È�5ÜAIÝ�	
A
��

��D2�E�K1%�H´89Þßà��áâ¼��

�ã2.2.1äåZ�AB��Û��~�Ö×�ØÙ: 

2.3  æ��_` 

�çE� Diamonsil�Phenomenex�Agilent C18 

(150 mm×4.6 mm�5 µm)º�E�«¬-­»-­¬-

²(20 5� 7 25 5� � )�(14 5� 9 25 5� � )RSTèéÞ

30�40�50 êÃPºëcdæ��_`:noì

í�ÃP�î�lmº�RST�ïðñ��ºë

O 30~40 êòó{ôõ¶·¸¹��ö÷�ºëO

50 ê[¼�ø	ùúûü: 

2.4  ýþ��� 

2.4.1  Û���_`  O!=lmXYZ��çw

x?Èa���~�Æ_��~�Û��~# 20 

µL��ç��~Tlm����lm��no 4�

�	
�lm��	y¯
" 2.0���
��	�

Û�áâÃ�����FG��� 1: 

 

� 1  ���(A)����(B)���	
(C)��
 
1-��� D2�2-��� E�3-��� K1�4-��� A���� 

Fig 1  HPLC chromatograms of reference substance(A)�

sample solution(B) and negative solution(C) 
1-vitamin D2; 2-vitamin E; 3-vitamin K1; 4-retinol palmitate 

2.4.2  ���_`  È^� 3Ê��çÍ 10 mL?

ÎI��çÏ 0.05 mol�L-1
����0.05 mol�L-1

�

���� 5%��²# 1 mL��Í 1 hcd���

���������È^� 1Ê�Í 10 mL?ÎI�

O 100 �XYZÏ� 30 mincdzë����È^

� 1Ê�O(4500±500)lx��Z�� 10 d�cd�

���:�çÈ!= 5���6�~�Ï�²­¬

ÐÑÒÓy�Ö×��ç��~Tlm�:noì

í�4��	
µ#ùú�9¯ Ù!"v��	: 

2.5  #ÄG?£�� 

�çwx$Í 4��	
�a���~�%&

ÐÑ�!'(è 10�1�cd?�°#ÄG?£�

no 4��	
�#ÄG?£)*��	
A
�

��°1.92 ng��	
D2 0.51 ng��	
E 0.84 ng�

�	
 K1 1.14 ng: 

2.6  ��<¶�� 

�çÈ�	
 A
�����	
 D2�E�K1

a��¸?�wxÇG�Ï�²­¬�úÐÑ��

Ú 1 mL>�	
 A
��� 0.99 mg��	
 D2 

5.12 µg��	
 E 9.10 mg��	
 K1 0.15 mg�+

,�~�wx?È!=a��+,�~ 0.6�0.8�

1.0�1.2�1.4 mL��çÍ 10 mL?ÎI�Ï�²

­¬ÐÑÒÓy�ÔÕ:Á!=lmXY��çc

¼ 20 µL�FG�-.�!c¼?(X)°/01��

-.(Y)°201cd��34�Ù��	
 A
�

����	
 D2��	
 E��	
 K1���3

4A�¦Y=170 580.7 X514 322.7�r=0.999 8�Y = 

2 326.8 X53 055.7�r=0.999 3�Y =27 233.5 X+288.3�

r =0.999 7�Y =641 292.9 X53 349.2�r =0.999 9:n

opq��	
A
���c¼?O 1.1962.78 µg�

�	
 D2O 6.14614.33 ng��	
 EO 10.926

25.48 µg��	
 K1O 0.1960.44 µg$�µ�-.

78v���<¶: 

2.7  Iówxy_` 

ÈPQ�*Æ_� 6 9�OPQ:`;�� 3

kÃP�:`<=�E��^�� LC-10A�Agilent 

1100�
>)?@ P200II 3�lm��Á!=lm

XYFG�-.�ÂA 4��	
�>?�no�

	
A
�����	
D2�E�K1 >?�RSD(n=6)

�ç° 1.38%�1.15%�1.03%�1.11%�AB�I

ówxy8v: 

2.8  BG�_` 

ÈPQÆ_��~�Á!=lmXY��çO
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0�2�4�6�8 h $��lm��FG�-.�n

o�	
 A
�����	
 D2�E�K1OÃPF

G[ó$�-. RSD% (n=6)�ç° 0.34�1.01�

0.56�0.55�{�Æ_��~O 8 h$BG: 

2.9  *u�_` 

ÈPQ�*(�� SY0911)Æ_� 6 9�wx

ÇG�Áã2.2.1äåZAB�d�ÅÆ_��~�

c¼ 20 µLFG�-.�Á%1BÂA 4����

>?�no�	
 A
�����	
 D2�E�K1

��¯1í>?�ç° 98.04%�100.10%�98.30%�

99.33%�RSD(n=6)�ç° 0.50%�0.57%�0.45%�

0.38%�*u�C,ËG: 

2.10  3DE_` 

ÁÜA?� 80%�100%� 120%�çwxÇÈ

4 ��	
�8�T¹?�ßà# 3 9�Á“2.2.1”

åZABÏ�²­¬ÐÑ��Æ_��~�c¼ 20 

µL FG�-.�ÂA3DE:no�	
 A 
�

����	
 D2�E�K1��¯3DE(n=9)�ç°

99.70%�100.13%�99.74%�99.97%�RSD(n=9)�

ç° 0.48%�0.88%�0.69%�0.59%�Fq3DE

C,ËG: 

2.11  ¼��FG 

È 3�¼�¸?(TÉ" 1Ê�ËÌ¦�	
 A


��� 0.99 mg��	
 D2  5 µg��	
 E 9.1 

mg��	
 K1 0.15 mg)�wxÇG�Áã2.2.1äå

ZAB�ÅÆ_���çc¼ 20 µLFG�-.�

hE�%1BÂA¼�>?�no�p 1: 
� 1  ������ 

Tab 1  Determintion results of sample 
��/ mg��-1  

�� 
��� A ��� D2 ��� E ��� K1 

SY0911 0.98 0.005 1 9.41 0.17 
SY0913 1.01 0.005 4 8.93 0.15 
SY0915 0.96 0.004 9 9.02 0.14 

3  �� 

�ça 4��	
a���~cde�%GH�

#��#
IDVW;�JK�HI�	
 D2#


IDVW° 265 nm�LHO�5I>?Mï�°b

NG 265 nm°�FVW: 

^�5ßàIO�eP�5Q§R� 80�H°

����+,9�:`IøûHST[óµ�	


D2TU�V�	
 D2O�5I>?MN�WïX

&�Lba�	
 D2��)*�YÏe:`Zy:

[E�«¬-²�«¬-­»-²�«¬-­»-K\¬-

²

[4]
�ÃPèé��y]^yRST�¯_��


��	�̀ a_a¼�E� Sep-pak C18ºcdKÜ

½���ûüÙ�bc�d�	\oefg�h�

*:`øûRSTIÏ�­¬6���ûüÙ!ú

i��	
 D2��
��	�Lb#jNGE�C

IRST: 

^:`ije¹� RP-HPLC OPQlmXY

ZP[FGk�TU� 4��	
>?�lAB�

bABtU�rs�{!|��5�}?�P[a

�@��mn;opqr: 
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