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H E B ZIRNEENAREREEELETH TR RSETN T E, ik RAGRURMEE,, &34 A Intersil
51 0DS2, 7348 A B % %1 4 0.005mol/L /&b 5% B2 44 89 0.1 % B8R 75 % A= 0.005 mol/L 5Bk 85 44 69 0.1 % B 8% 5 i - T (20: 80, 1/
V), A6 2B, iR A 0.9 ml/min, 458 K 4 210 nm, AR A 40 °C, 345420 ul, 2R 44 F CH IBBLE BBk S F 28
Gl R BR BB A R R ER AN A A R B A fE 0.227 1~0.681 2.,0.081 04~0.243 1.,0.009 8~0.029 4.0.033 14 ~0.099 42,
0.006 193~0.018 58.,0.009 751~0.029 25 mg/ml B A 5 & A @AMy E BAFe &R H X £ (,=0.999 2.,0.999 8.,0.999 8,
0.999 9.0.999 8.0.999 8) ;4% 5% . T M T H M KIEHI RSD<1.60% ;35 = & 57 4 100.08% .99.70% .100.38% .100.47 % .
100.51% .100.39% ,RSD % %1 % 1.54% .1.28% .1.13% .0.87% .0.70% .0.64% (n=9). %57 k& Bk ik EH  FHE
2, TR TR B R R R LA Z R TP 6 A E

KR BHRRAR Gk R Y s S C AN RBRIR ; 3E RS I S BR AN RH BR B s Mk AR IR AN

Content Determination of 6 Components in Water-soluble Vitamin Freeze Dried Powder for Injection by
HPLC

YAO Zhen-hong,GE Tong,ZHOU Hong-xia, YANG Dan-dan,ZHENG Chao-wu(Hainan Huanglong Pharmaceuti-
cal Co., Ltd., Haikou 570100, China)

ABSTRACT OBIJECTIVE: To establish a method for simultaneous determination of 6 components in Water-soluble vitamin
freeze dried powder for injection. METHODS: HPLC method was adopted. The determination was performed on Intersil 5 p ODS2
column, with mobile phase A consisted of 0.1% phosphoric acid solution of 0.005mol/L pentane sulfonic acid sodium and mobile
phase B consisted of 0.1% phosphoric acid solution of 0.005mol/l pentane sulfonic acid sodium-acetonitrile (20:80, V/V, gradient
elution) at the flow rate of 0.9 ml/min. The detection wavelength was set at 210 nm, and column temperature was 40 °C. The sam-
ple size was 20 pl. RESULTS: The linear range were 0.227 1-0.681 2 mg/ml for vitamin C sodium (#=0.999 2), 0.081 04-0.243 1
mg/ml for niacin amide (#=0.999 8), 0.009 8-0.029 4 mg/ml for pyridoxine hydrochloride (»=0.999 8), 0.033 14-0.099 42 mg/ml
for sodium pantothenate (»=0.999 9), 0.006 193-0.018 58 mg/ml for thiamine mononitrate (#=0.999 8) and 0.009 751-0.029 25
mg/ml for riboflavin sodium phosphate (#=0.999 8), respectively. RSDs of precision, stability and repeatability tests were <1.60%.
Average recoveries were 100.08% (RSD=1.54% , n=9), 99.70% (RSD=1.28% , n=9) , 100.38% (RSD=1.13% , n=9) ,
100.47% (RSD=0.87% ,n=9), 100.51% (RSD=0.70% ,n=9) and 100.39% (RSD=0.64% ,n=9). CONCLUSIONS: The meth-
od is specific, rapid, accurate and sensitive, and can be used for simultaneous determination of 6 components in Water-soluble vita-
min freeze dried powder for injection.

KEYWORDS HPLC; Water-soluble vitamin; Vitamin C sodium; Niacin amide; Pyridoxine hydrochloride; Sodium pantothe-
nate; Thiamine mononitrate; Riboflavin sodium phosphate

Y 2 R N E A B B T DA B SR T, X 1 ##
K AR BRI 25, AT Al K VA PE LR RISV YE 11 quse

Yt 5 AR I PR R A NN & i, To— 2 il A7
AR EFF AP IE R AU A hBE e B R R P LA
FEHA

FIRIT , I RO 9 22 02 07 4 A= R0, &5 R b o
M BRI, % P4 A2 RAMAUA B — 7 B RS A
REDRIENLIARGERR IE 5 (AR FRALRE . (R, — 24 Rl £
FEAAML 2 A — s AR, BT A 5 LR IE A AR BEAILRE
PRI, 05 A R B & RO S FEARBIR P EH S
TAHSESCHR ™, SR R G (35 (HPLC ) 3 XS K R
YA KRR P 6 MBI B A T E , DA B G g
st R AR H

K TR, A1 WFSEIT I B2 T & o HLIE - 0898-68616817
E-mail: 237198403@qq.com

- 2670 - China Pharmacy 2014 Vol 25 No. 28

HPLC 1Y, f14E LC-10ATvp i 4% 2 . SPD-10Avp 45 7)-
] LA I 4% | LC-solutionlite {2 3% T-/E il ( H AN B HEA A ) 5
DV215CD HLF R (R ZEHH AR A R A ) o
1.2 #HR5iEFH

RN i 3 C N IHBRENE IR EE R \EhBRi s s
FE IR B R O 5 24 R E AT B, it 5 2 100279-
0001.,100296-200303 ,100297-199901 ,10115-0001 ,0117-9903 ,
100283-200501 ) ; 1 5 FI/K B M4 A= R R TR (fg e 52 Bl
AT BN F) L 45 . 090801, 090802, 090803) ; Z.Jfi5 o 1%
ali, HAiatsrl o et KO aliigoK
2 AEEER
2.1 wiEEH

{4,154 Intersil 5p ODS2 (4.6 mm x250 mm, 5 um) ; FE77
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40 °C, 1 0.005 mol/L J& e il Fi 44 114 0.1 % il R 1 W hy 1 3 AH
A, 0.005 mol/L %Al FR4MAY 0.1 % MR Vs e - W5 J i 51 AH B
(20:80, V/V) , R FH 6 B e o (s J v M 2 e DL 3 1) 5 A3
40 °C; L3 : 0.9 ml/min; FHA : 210 nm; R : 20 pl,

x1 BEXRER

Tab 1 Gradient elution program

1], min A, % TEIHB, %

0.0 99 1

10 99 1

6.0 9 8
34.0 70 30
39.0 20 80
39.1 99 1

22 BEHIFE

221 XFRES WA 0 TN 4 PR RO I e X E
40.11 mg. 4 A 25 C RIS 113.08 mg . 12 TR A% BE i 16.53
mg, BT — 25 ml A H i, MUK IR R 2 208, 15,
PRI 2= 28 C ol 72 BRI O R S I B8 8 5 0 SRS B R o T
PR L e X BEL A 6.28 myg BRI WS X i i 9.93 mg A% B KT
%44 10.02 mg, B T [a— 50 ml 24 i, oK st B 2
ZIBE AT AR RIS TR B R RIS~ A2 o R BRI 0T IR
£ o A0 SRS 25 I A ) IR Y 45 3 L mil, B — 10
ml A, AR R R 208, 257, BIASRT RE S A

2.2.2 PEXSEIATE  BOES RKEELEAE 200 DR,
KRG BT 250 ml 5P, KR B E 208, $25), BfS
PR

2.2.3 SWENEBMIRE R T ARSI TG ER
CHN HRIENE R BRI NS ~E 72 BR AN A B B I A A 78 23l R
6 BhR A 23 P A TR, 452 2.2.27 TR 5 1 1l £ vas i, B
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2.3 ZREGIERAMLE
F R 2,27 T X BRIV B R T A R TS

20 pl, FEREISE , 10 s G 1], PRI 1o i P 1 RT 0, BRe R
BB B R R IR SIS AR T 15 000, #5062 18] 647 15
JEXIRT 1.5,
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Fig 1 HPLC chromatograms
A. blank control; B. substance control; C. test samples; 1 vitamin C
sodium; 2. niacin amide; 3. pyridoxine hydrochloride; 4. sodium pan-
tothenate; 5. thiamine mononitrate; 6. riboflavin phosphate sodium
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24 LMXRER
A3 RS S BC2.2.17 T X TR G A 1.0.1.6.,2.0,2.4,
4.0 ml, 735 &+ 10 ml B, MUK R 2208 55 4051
B R B F RS 20 pl ARRUERE 0 Og . ARG 5
TR (x) AR ARAR , VETHIRN () AR, R PR [l 15, 2Rk
JURE AR AR W 2,
F2 ZMSEBEMEEAE

Tab 2 Linear range and regression equation

4y LM, mg/ml IR r

AR CHY 0.227 1~0.681 2 y=1E+07x+1E+06 0.9992
A e 0.081 04~0243 1 y=SE+07r+117 322 0.999 8
B2 0.009 8~0.029 4 y=3E+07x—187.29 0.999 8
ZIRH 0.033 14~0.099 42 y=2E+06x—1380.7 0.999 9
HAL 0.006 193~0.018 58 y=2E+07x—12258 0.999 8
AR 0.009 751~0.029 25 y=4E+07x+16 296 0.999 8

TE:E & AR 2070 2.718 281 828 459 045
note: E is the base of natural logarithms, about 2.718 281 828
459 045

2.5 RBEEIXRE

Be2.2.1" TR X BRSO &, 3 2.1 I T s A R i
SR E SRR E 6 YR, IC SR UG T AR o A5 R, 4 AR 2 C a8 IR mE
e ERERULIE SE 7 BREN GSERBTING 20T R R AN 1 RSD 43l
K 1.35% .0.54% ,0.63% .0.53% .1.48% .0.82% , T W | Z3 K&
YR
2.6 TEMLK

B2.2.27 1 Al B A (L5 0 090801 )i i, 43 5] T
RN RCE 0.2.4.6.8 hAf, #%“2. 17T F {635 2 UERE I %E 5
Wo G5 dirE 3 CON IR BRI S o 17 BR AN B BT
W | 2 B 2 B R AN A RSD 43 31l R 1.46% | 0.55% . 0.57% .
0.44% .1.59% .0.72% , FE B SATRAE 8 h IN RS 1 R4
2.7 BEEMHAE

BORE S (b0 090801)6 37, 26 44y, #62.2.27 3 T i )7
Pl A AR VA H 2. BN g A R A o 2R 4
AR CHN T FRFRMLAS E 12 AN SRR 2 v 2 R
£ RSD 43 51l } 1.03% . 0.58% . 0.37% . 0.60% . 1.44% .
0.41% , RHAFHE LRI
2.8 [ER R

FE B PRI S S AR i (F1645-: 090801) 2 416.52 mg, b
AR 2 C XS IS 180.94,226.12.,271.43 mg, 43 E T
50 ml 25 @I, K fE IR R Z 208 3250 e 4B C
FNREIR 5 R S FR U B e X B 64.32,80.18 ,96.42 mg, 43l B
T-50 ml 5 b K IR 20 B850 A M IR e
BRI K S PR IBUBER FR L P 57 1 5% 7,97 .9.94 . 11.86 mg, 4371 B
F50 mI A5 it b MK AR IERR R 2208 3250 A et
WS BEYY 5 A 2 PRI R A0S HiE i 26.62.33.06,39.88 mg, 43
SE T 50 mlE R, KSR R 2205, 5257 VB Rz
B R 5 A 23 R BB R A e o BB 5,03 .6.33.7.71 mg, 4341
BT 50 ml st KBS B 2 20 5250 VR M AH iR
LRI s o 3 PR A B KR IR A X BT 7.96,9.83 11,78 mg,
A3 E T 50 ml A E R, KIS TR R 2 20 $2 5T 1B
W BRI R o 43 IR 25 5 B IR AR 10 mil, T[]
— 100 ml Z5 I A, AR 3k 6 Fhaisr 28 FERE, Tk
R R 2208 3257 AR M s IR . 3B 2.2.17 5
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X HE T

T, A3 IS B R 20 pl, A BT, TR A

F3 ERRRWER(n=9)
Tab 3 Results of recovery tests(n=9)

o A, mg WA mg R, % FHECE, % RSD, %
HEZCH 180.94 184.16 101.78
180.94 182.01 100.59
180.94 183.93 101.65
226.12 2793 100.80 100.08 1.54
226.12 22347 98.83
226.12 230.12 101.77
27143 266.87 98.32
27143 267.74 98.64
27143 266.82 98.30
yafiiie 6432 64.12 99.68
6432 6323 98.30
6432 65.01 101.07
80.18 81.02 101.05
80.18 80.00 99.78 99.70 128
80.18 8147 101.62
96.42 95.44 98.98
96.42 94.85 98.37
96.42 94.95 98.47
RS- 797 8.09 101.61
797 8.08 101.38
797 8.05 101.04
9.94 9.92 99.84
9.94 10.13 101.89 100.38 113
9.94 9.97 100.28
11.86 1175 99.06
11.86 1177 99.27
11.86 1174 99.02
AL 26.62 26.79 100.62
26.62 26.64 100.07
26.62 26.83 100.81
33.06 33.62 101.68 100.47 0.87
33.06 33.10 100.13
33.06 33.65 101.79
39.88 39.89 100.03
39.88 39.92 100.11
39.88 39.48 98.99
fiifR 5.03 5.08 101.04
5.03 5.02 99.81
5.03 5.05 100.48
6.33 6.36 100.42 100.51 0.70
6.33 6.38 100.82
6.33 6.29 99.32
77 777 100.72
771 7.84 101.74
771 173 100.26
LA e 7.96 7.96 100.05
7.96 8.01 100.63
7.96 7.94 99.71 100.39 0.64
9.83 9.85 100.19
9.83 9.98 101.50
9.83 9.81 99.79
1178 1193 101.27
11.78 1176 99.85
11.78 11.84 100.49
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29 HmEENE
A3 I3 HUAE 4 B 2.2, 27 T J i i A b VA L
HEATPATIRER . #2107 500 R (g 26 4R 3 B HERE 20 pl, LUSMR
IR YEA R CHN AT ERRRIL S 2R BN AR IR BN %
PRWEIRINA & B AR WAk 4.
R4 HREAESMNELR(n=5)
Tab 4 Results of content determination of samples(n=5)

SHERC RN SRR SR BRI SRR

=}
WS e Mo B MR% BE% W%
090801 114.51 41.14 5.10 17.11 3.06 5.17
090802 112.39 40.93 5.02 16.94 3.10 5.09
090803 113.72 40.88 5.07 17.10 3.06 5.14
3 Itig

TEARMF SR EH 1H R TR/ ZALRER IR
R, S AT WE B T IE AR 4 -t e T RO 4518, i ik
TR AL 3 S A G E B AT T AR L 40 R X BB B R 1Y

2T AR LA 0.005mol/L IRk i BR 4N Y 0.1 % B iR
R -C GRS A B, 25 5 & 32 0.005mol/L [t fif iR 44
1 0.1 % BERR VAW - £ 15 10 L5y 20 - 80 B, 43 B8 B8 FN 42 1k 1
B0, TR R A R

A5 Lead Z AR , £ L 7E 210 nm 554 F A
BRI K, BAS AL o B AT . WOk SE 210 nmfEH
AT AR K

ZE LT AR L B ki B HERS R AT
TR G A PR A 22 R T3 v 6 Bl o0 1) & it
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