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[ ZE] KA HPLCEIT T EHELEZADE TH R P4 LEEA HFAEZD, FMELAZEWNEE
A, KA C18 &5 A% (150 mmx4.6 mm,5 pm) , F B YR A L~ LB -AK(60:25:5) 4
B AE B FEAT A VR, i 7 1.5 mL/min, 43U K K 7 265 nm, A K 25 °C,¥EHEE H 20 pL, £
REV ENEELGT AL ZADE TR AT ELEZ A EAERZD, MELARXRE NS BHERE, 2
F7E 60.96~1219.20 pg/mL.2.56~51.20 wg/mL £7 300.23 ~ 6004.60 wg/mL 7% B K % 4k & B 4F
(r*>0.999) , #AAFE ST RITHHAATRN, EE R A EE KD, gL XE HTHERELF
# 99.6% ,101.1%7#1 99.0% ,RSD #1/NT 1.0%; F ¥ & & ¥ % 5 ¥ 105.7% ,106.8% #1 102.3% , RSD
FNT 1.0% 5 F B 4G F E 8 RSD /8T 0.5% 5 %% PR 8y RSD 3/ 1.0% 5 Tif Al e sk i s 42 A
5BRMNA17:83 #EN 1.5 mL/min B, E—EREA=ZMAL»WEERXRRZ ;BN 25 C
MO R PEA, WM P ER THEAR ADE R R T ZMELE RS ENI
FE B 4 BRI R A R AT AR R
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Determination of 3 Kinds of Vitamins in Vitamin ADE Injection by HPLC
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Abstract: To establish a HPLC method for determination of vitamin A, vitamin D, and vitamin E in vitamin ADE
injection. Using C18 column (150 mmx4.6 mm, 5 pm) with a gradient elution of methanol as the mobile phase A
and acetonitrile—ethanol—water (60 : 25 : 5) as the mobile phase B at a flow rate of 1.5 mL/min and a column
temperature of 25 “C. The determination wave length is 265 nm, while the injection volume is 20 pL. The results
indicated that calibration curves for vitamin A, vitamin D, and vitamin E were linear over the range of 60.96 ~

1219.20 pg/mL, 2.56 ~51.20 pg/mL and 300.23 ~ 6004.60 pg/mL (r*>0.999), respectively. The mean
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recoveries of vitamin A, vitamin D; and vitamin E were 99.6%, 101.1% and 99.0% (RSD<1.0%) ; the mean
repetitive were 105.7% , 106.8% and 102.3% (RSD<1.0% ) ; the RSD of intermediate precision were less than 0.
5% ; the RSD of stability were less than 1.0%. During the durability, when the vary of mobile phase (17 : 83)

and flow rate (1.5 ml./min) made the contents were basically stable, while column temperature is 25 C to avoid

the degradation of vitamin contents. This method has good selectively, high recovery and good stability, and can

be used for the determination of vitamin ADE injection.

Key words: HPLC; vitamin ADE injection; content determination
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R D M4EAER E S iE " %50 B AT AR R
5.1 2582y, Bl MERRRTEAREA TR A 4R
D, F4EA: 2 E 19073k 8 & otk Bk A
HPLC 3570 A 49 6 B v S 30 ok 0 52 Wi i
TS S A it 5 et DR ot o Pl Ak 2 X 2 B 3 o
- 7T R M SRR, 202 a R R R T Ak
RIS HEA RGN s HPLC 1 B RS & R
FIEE IR A5 a5, AEJRAE i IR R 20 22 3ok B ) T
WHR RS, REHEAT S AN, ARAE4EAE R A
iR D, M4EE R E YU T CEER Y RRE 45
B AU B, SR JE K £ B B A PR B 5 s,
ST T LA BN S AL - 2 BE-7K (60 -
25 5) At B YA HPLC ¥, A R4y B 4k
AR A HER D, Mg ER BRI R S brA 7 it
T ooy A 0 B[] B2 45 SRR oK . 4 SRR IZ T Ik
FRVERT R S5 R, nT F i 2 PR A i A
1 # #

L1 BU# IR R 2 A8 A R A F
AB265-S Hi K5 HA R H: LC-2010C =80k AH
SR

1.2 R 5RA 4R A FRBREE X RS, 1
M % [H J&K Scientific Ltd, it 5 & LJ10P49, 7 &
1790,000 U/g; 4EA= 2% D, %R 5, W 1 o 2 24
SR EIRSE B, 15 100061 -201208, 5 99.8% ;
AR E GRS W o A 2 R A B
#5 100062201110, & & 97.7% ; 4= & ADE
VRSN, T 2 L AE YRR IRA " A S

20121001, BiA% 10 mL. 4E4E % A 1,000,000 U+4E
4% D, 100,000 U+4EA K E 3,000 U; A i71 34
HETE
2 FEE&R
2.1 i 4% Agilent ZORBAX SB-CI8 (A4
(150 mmx4.6 mm,5 pwm) ; FECAFEIAH A, LG -
LBE-7K (60:25.5) Al B, #e% 1 #1780 B
5t s R Ry 265 nm; B 1.5 mL/min FE iRy
i RN 20 pl,
x1 HEER
Tab 1 Gradient elution

it &)/ min Wl A% WA B/ %
0 17 83
18 50 50
21 100 0
35 100 0
40 17 83

22 R

22,1 MB&mER KERRAEAR A PR
XTRR L HEAE R D, X RS AR AR 3R OE R A5 S
i IR BRI 1 mL R4 & 484 5 A FER
RfiE 1000 U 4E/E & D, 100 U 4E4: K E 3 U I
W, UEat A,

222 AEXaRER  REEEIURS 1 mL, & 100 mL
S, INJGK OB B R ZI R B850, Uk, A
23 FEFEE

23.1 EEM OREWE 20 pL 2S FE R BT
W (ANF E25) R R A s 1% iR
TS TEAEIEAL, IE R G R 25 R 1 R,
25 PV B S I O = Rh i 43S el g BT
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(a: 28 FATER GG b BITEVE P3G 5 o o X HR G P 5 d « Eah T5T )
(a:Blank solvent map ;b :Negative solution map;c: Reference map;d;Test sample map)
E1 TEEEE
Fig 1 Specific map

232 &M KEBEWEYEER AGRIREE 48K 4EE K E 30023 wg BITRATR RS 55 e B AR R
D, 44K E XIRSEE K CER NS 1 . JBE% 0.1,0.2.0.6,1.0,1.5.2.0 mL, 4> 5 & F
AR A BEEIRRR 6096 pe HEAEER D, 256 peg, 10 mLEfH , INJoK CRERm B B 215, #2500kt .
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e R S RS B R 20 L, A EIEYL, id
SOGEE . DARES R R « (pug/mL) |, 35 06 i FY
Ny ATENERNA . G5 REIH TR (n=T) A
BHUT I YA R A y=7.3235x+24.297 /" = 1, 4
HZE D, y=4.5714x+0.77738 ,r° =0.99995 ; 4k £ % E
y=1.2036x+33.179, > =0.9999 , U4k R LU | 4k
HEFREA AR D, MY4EE R E 430l 7F 60.96 ~
1219.20 wg/mL.2.56 ~ 51.20 pg/mL Fi 300.23 ~
6004.60 wg/mL i FBl N et 56 R AT,

2.3.3  CEAE R BN BRI 40 mL
50 mL#1 60 mL £ 3 {5343 71'& 100 mL &, F453
SR % 5 EL 0.50 mL AL A % R4S 100 mL
O, INJEK CRER ZI B $5 5], Uk A, BRAS AR
W, B AV A IR W, R B R A
P KGRI 20 L, A G, i S ok ], 4551
e 2, 34 PNCR KT 99% , 1 WA KGN T 925 1) o
T RAF

=2 EME4ER
Tab 2 Accuracy result
44 AR A RS (E) S B (i g SER IR RSD
(U/mL) (U/mL) (U/mL) (U/mL) /% /% /%
907.65 418.48 99.9
418.72 906.42 417.24 99.6
908.10 418.93 100.0
1010.72 521.54 99.6
HrAFE A 978.35 523.40 1011.95 522.78 99.9 99.6 0.3
1009.37 520.19 99.4
1113.55 624.38 99.4
628.08 1113.33 624.15 99.4
1112.31 623.14 99.2
87.19 40.80 101.4
40.24 87.19 40.80 101.4
87.19 40.80 101.4
97.25 50.86 101.1
YR D,y 92.77 50.30 97.25 50.86 101.1 101.1 0.2
97.25 50.86 101.1
107.30 60.92 100.9
60.36 107.30 60.92 100.9
107.30 60.92 100.9
2.54 1.20 98.4
1.22 2.54 1.20 98.4
2.55 1.21 99.2
2.85 1.51 99.3
AR E 2.68 1.52 2.86 1.52 100.0 99.0 0.5
2.84 1.50 98.7
3.15 1.81 98.9
1.83 3.15 1.81 98.9
3.15 1.81 98.9

SEINAE =108 (- 0.5 AR AR ; DR = (SEIUE/ A ) x 100%
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23.4 HEAE RS SRR 3, RSD /T 1.0% , i IH
2.3.4.1 EEMWIAE B Mftlih, M222m BRI,
5 B R SRR, D E R A RO = b g

=3I EEMER
Tab 3 Repetitive results
M5y 1 2 3 4 5 6 Y21/ % RSD/ %
HEE A 106.0 106.2 105.4 106.3 105.2 104.9 105.7 0.5
YR D, 106.6 106.9 106.9 107.0 106.7 107.0 106.8 0.2
HiEEE 102.2 101.8 102.7 102.5 102.6 102.0 102.3 0.3

2.3.42 HFEMESE B AB.C=AL0HEC2 5 AR =P RS g5 R sk 4, RSD 1
B B8 2.2.2 TR ik dl A s, et /DT 0.5% , UEBRS 5 R AT

x4 PEBEEER

Tab 4 Intermediate precision results

5y i3 5 TR/ % SEHME % RSD/ %
104.6
A 105.0
105.3
) 105.8
HE A B 105.5 0.3
105.2
105.4
C 105.8
106.1
107.1
A 107.3
107.5
‘ 106.5
%% D, B 106.8 0.4
107.1
106.7
C 106.2
105.8
102.6
A 102.2
101.8
101.9
R E B 102.1 0.3
102.2
102.2
C 101.9
101.6

23.5 #d B, B 222 TR A EE 2.3.6 @A HEORIRIAGT AR IR A T
il £ B AW, 23 07E 0.3 .6 .9 12 h #EFE20 pL, &I E B 52, 47 B AR 3 5k 1, R R i IR
MEM R =R e B S 8, 45 20 wL, IEAGRMY, D SO RE R 45 R 6, 1E
2 5,RSD Y/ F 1.0% , Ui AGIA G 12 /D NIE Sl AR IR R BN AR Sl s B e AR
AR, RZHM,
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F5 BTEMLER(n=4)
Tab 5 Stability results(n=4)

205y 0 3 6 9 12 XA RSD/%
Y A 4724249 4735482 4744083 4744505 4746126 4738889 0.2
HeAEE D, 201524 199595 199120 197757 198183 199236 0.7
HHERE 3875802 3900052 3906725 3940729 3927257 3910113 0.6

®o6 MRAM-RE IR IREBLER

Tab 6 Durability — mobile phase, column temperature, flow rate results

B FEiR piiL
Hoy
A-B(14: 86)A-B(17 : 83)A-B(20:80) 25 30 C 35C 1.3 mL/min 1.5 mL/min 1.7 mL/min
e A 106.1 105.5 105.6 105.5 105.6 105.4 105.1 105.9 105.0
Y3 D, 107.4 107.2 107.4 106.6 106.7 106.5 106.4 106.7 106.1
HERE 102.2 102.0 102.6 102.2 102.2 102.2 102.3 103.2 102.2

3 g5

3.0 Bl 7 ke BRI E AT, 44 Ao
Moy ik EEAE MAYE AV ek Ak
AL PR e ol A e (S T D /K T
HELE RS AR YR R T o R AR A
A TR E A R BRI SR T i
NI, RN R S RGRA ik B
A A LR A T B 207 TR HAT s
RERE S, HPLC 1 RBIS1E40 min Y, A 2050
B A A E D, MR E W R TSR
7 R ORGP ) B 45 R SR

3.2 R RmmEFE HAT, AR A R AR
WO Q2 LARAR RO 3l ad AL AL PEAE A
IKBELBRENG Y IG , A HLH 0 3 BUIR 7 1E 48 4=
VR R U TR 2 VR e A I E
TEREA PGS RE v, O T G0 4 A 3 A S AL R A
R ATIABUSAGH]  FE R R E S5 7 ik AT 4
fEo BEAT UL SR AL AT IR P 4 A2 R A il
AbIR, RO EIR LR, R A I R b A S
BARBUN SRS, I Hid R A 52 e Mxl & 5 2
SR BA A RE B AR IR DR L i B B PR
AR IO X R AT RV R 4 A S A DN i o 2 5G T
AT ), RIELEAE R A MR D, MZEERE
VIR F CRER W BRR M | 25A FEARURR VA R B, R
Jo/K L B AR D5 EE A T S I i 5 vk

SHIESS R U Z AR U TR AT

3.3 MWl kv AR SCERIRGE , 455 SEPR
L] AP BRI R, e A iR R D, Yk
AR E RSG5 5124 325 nm 265 nm Fl
290 nm"' RS P YRR D, B9 FLEDN, T HLAE
265 nm PR AL 4EA R A MR R E HA BT
W, P BE, B 265 nm WO K FE R A T
KO BRRRAIR T XA A R, 5K T A
M, SR T SRR A R A I R R R
IR TR ARSI vk B

3.4 e AR E R HPLC BRI g i M 4
AR E R AATA B Ol O SR O TR,
SEIBERUK LR o AW S S R R -
K L= 2T = 7K R B W i 4 7 2, R B i
FEIAH A, LM - L BE-IK (60 2 25 2 5) R sl
B, JFATRREE VR dEAE R A dEEE D, AR
E REA R0 B W RIXTAR TG TR, OF il %
IEZS R U BIZ I s S A 3E 1

3.5 45t HPLC AN E4EAE 2 ADE 3 91 4k
AR A QAR D, g R E S R7IE T, K
AR = TR UG 1) PR B s [ 55 0 B R B = A =
WA Py P B P[] — 3, 9 o 0 B OCR B, A AR B 1Y
L m b R A | P EDRE R AR E R A
FHPE,
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