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Improvement of Content Determination for Related Substances in Vitamin B, Tablets by HPLC

*

FANG Ran', WANG Han'", CHEN Yushuang’?, ZHANG Jiaru!, ZHANG Yulin?(1.Shanghai University of
Engineering Science, Shanghai 201620, China; 2.Shanghai Maple Biological Technology Co., Ltd., Shanghai 201203, China)

ABSTRACT: OBJECTIVE To optimize a method for related substances determination of vitamin B> tablets. METHODS
The Welch Ultimate AQ-Cis column(4.6 mmx250 mm, 5 um) was used. The mobile phase A was 0.1% phosphoric acid solution
and the mobile phase B was acetonitrile for gradient elution. The flow rate was 1.0 mL-min~'. The detection wavelength was
267 nm. The column temperature was 30 ‘C. RESULTS The separation of impurity and principal component peak was good.
The calibration curves were linear, the impurity A in range 0.008 7-0.053 5 ug-mL~'(+>=0.998 1), the impurity B in range
0.019 8-0.812 3 pg-mL"'(+>=0.999 8), the purity D in range 0.007 3-0.838 7 ug-mL"! (+>=1.000 0) and vitamin B2 0.011 3—
0.427 6 pg-mL~1(+>=0.999 4). The average recoveries of impurity A, impurity B and impurity D were 100.1%(RSD=1.6%),
100.6%(RSD=2.0%) and 101.1%(RSD=1.1%). CONCLUSION This detection method has strong specificity and high accuracy,
and can be used to control related substances in vitamin B: tablets.

KEYWORDS: vitamin B2 tablets; HPLC; related substances; optimize parameters
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Fig. 1 Structures of vitamin Bz and its impurity A-D
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5. 2874-025A3 ; & : 96.4%) ¥ 1 TLC
Pharmaceutical Standards Ltd. 324it; 4E4: K B, 24
& P B GIES . Y0000757) i Wi 24 iR it
L ZR By A (1AL B A A BR A R, it
190401, 190402, 190403; #A%: 5mg). LNE(E
Teali, Spectrum); BEFR(EAISLl, B4 T); 4lifbk
(FELALTR A s TR 24 R 73 A
2 HEEHR
2.1 g

%4 . Welch Ultimate AQ-Cg #(4.6 mmx
250 mm, 5 pum); WENFHA 0.1%EER K (A)-
ZHE®B), BREEVEML, FEEA 1.0 mL-min~', &l
PN 267 nm, i 30 C, sfFHHEN 60 min,
J5i847 10 min, W 1.
R ST ERERBER

Tab. 1 Gradient elution program of analysis method

t/min T A/% WA B/%

0 95 5

5 95 5
10 90 10
30 80 20
40 60 40
45 60 40
60 50 50

22 HWBEHAE

221 REGEHMERNES W EEB RS
IE XTI 1 (&4 ¢ MZE DA
1.0 mL JB G101 [0. 1% R /K # - L5 (90 = 10)],
YERZR C M2 D RIS R S
10 mg 44 % Bo AL, JIA 0.5 mol-L™! (&%
AN 1 mL, JEME 1.5 h JEHIA 0.5 mL BERR,
FH/KFRBER 100 mL, fERARTT A G B UG4S
I

2.2.2 RSO IR S TR A BEE
£ By b, A0, AEE RN RNE (LAY T 4
% B>10 mg), & 100 mL &I, NELFR A (1-2)
SmL, PREEMELEA: 2 B i, FIKFREEZIE,
FES), UL, BUERUEMAE AL A . KRR
BB W 1.0 mL, & 25 mL BEF, FHKHR
BEZE, 75, FREBI L IRER 1.0 mL &
10 mL A, KRB B 20, VE A0 HE SV AR
2.2.3  HIRFNYEA R By MHIREERIR 43 A
HRHREUZL R A B.C.D FI4EE R By XHE S 10 mg,
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A. B. C. D M4 % By X IR i o
2.2.4 BIARTAYEEE By EOUATR KRR
B AL B, C. D F4EA: &K By X R S Aif 2 45
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WSEZF A, B, C. D fi4id: K By @NIFHK -
225 BB S RIBBGE R A N
WIRAMZR B, C, D, 44 % By MR k&,
100 mL &, MERRRIA(1-2)5 mL, HR¥E
Ve, K AR B 20, BB 29 7% 0.1 mg-mL~!
fy4E4: & Ba, 0.025 pg-mL™' U2 A, 0.2 pg-mL™!
24 B, C. D M5B BEVA TR
2.2.6 LMW BBGERZIT AL B,
D F4EA: Z By MR AA &K, B 100 mL &,
INERFR R (1—2)5 mL, YRFEEEM, kB
EZRE, BERAE 5 ugml! 4E4ER B,
1.25 pgrmL~! f9Z45T A, 10 pg'mL! Y%= B, D
(A2 A 2 T
2.2.7 A FEW A FRRA W T 100 mL &
o, IR (1—2)5 mL, KB ZEZIE, #%
57, g, VERZE AW . BEHLENEE R4 T,
FREUZS RS B (20 1 A &), T 100 mL &),
INERRRVA W (1-2)5 mL, MUKFBEEZIE, $#£5),
UEIE, VERE FRRHA T .
2.3 Rl e SR

b T A TR A5 20 TR Rt VS AR 4 A T I
SR ERAE 190~400 nm B FINEH, EEIEHET
Z&J5 A £E 222 nm ., 266 nm & 368 nm H BTG, 2
JiE B 7F 218 nm. 260 nm. 352 nm A% 384 nm HFIL
I 5 2% C {E 256 nm H FLJEIE ; 22 D 7E 222 nm ,
268 nm K 364 nm H PG4 ; 4E4 R By 7F 224 nm,
268 nm & 372 nm " H B G S5 FRRUN 245 #(EP9.0)
BRY K EFERRE 267 nm, H 4 Fpjikh
268 nm U A, SIEKIER 267 nm(HiE
268 nm).
24 REE AR

Fie “2.17 IR @GR, R EICGRGE M
VSR . PSR TR S s IS SO pL HERE, idsR
ik, REEAHERAIEE T, 44K B, &
B IG S HAM Z% R 7 B B> 1.5 4% A FIZ% i B
SYESEER 22, HAWAS RSy B EEY>1.55 X IR
VSTROESEIERE 5 K, RSD K 0.1%; 25 FAVROTA
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Fig. 2 HPLC chromatograms

1-system suitability solution of impurity A and impurity B; 2—-system
suitability solution of impurity C and impurity D; 3—resolvable solution;
4-blank solution; VB,—vitamin B,; A-impurity A; B—impurity B;
C—impurity C; D—impurity D.
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Fig.3 HPLC chromatograms of Vitamin B> tablets

I—unbroken sample; 2—high temperature degradation; 3—acid degradation;

4-light degradation; 5—alkaline degradation; 6—oxidative degradation;
VB,—vitamin B,; A—impurity A; B—impurity B; D—impurity D.
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Tab. 2 Results of linear relationship

AR VL /g mL! EEyx:H P
A=A 0.008 7~0.053 5 y=330.78x+0.329 9 0.998 1
Z&J5 B 0.019 8~0.812 3 y=227x+0.543 5 0.999 8
2 D 0.007 3~0.838 7 y=225.36x+0.269 9 1.000 0

it B, 0.011 3~0.427 6 y=237.65x+0.151 0.999 4

2.8 NEHEE A
2.8.1 EEMRE i 2227 W FEATRECHI LA
VW6 oy, 1% 217 TR AR, ST, 4
R, J B, D FERHAIEIY | Z= i m A
RSD #<0.1% (1=6).
2.8.2 R EE KR RS AR TA
[ B ) S5 A RS b, FRIR “2.8.17 TR [Al s 4eAE,
IR 2 PR 12 SHFRERL AT AR . S5 SRR,
22t B, D FRFIFIE | i st iy RSD
¥1<0.2% (n=12),
2.9 [ICRALS

AErEE By i, WRAN, RSSEFREL 9 14k
RS T4 K B2 10 mg), HirfZ4fi B, D
ESEDHN 0.03%, 0.09%, Z4f A KA, B
100 mL s, MALEMER, HKEREZEZ]
B, #25), B, HIi&4emt AL B, D 4Rl kR
JEMRBERY 50%, 100%F1 150% A HER ST, £k
FESATHIS 3 4000 44 “2.107 TR A3 2 e A RGN
JOSRIETAR . 255 RM], 24T AL B. D MR
RA4f. 2200 A £ WET 0 B (n=3) 53 5l Ry
98.6%, 101.7%, 100.1%; V-3l (n=9)F1 RSD
535128 100.1%H1 1.6% . 4251 B 25 W BN M3 (n=3)
35K 98.7%, 100.9%, 102.3%; ~F-H4 [N (n=9)
F1 RSD 43511 100.6%F1 2.0% . 25 D 454 & T [1]
WCR(m=3)43 314 100.2%, 102.1%, 101.2%; “F1
[ Z(n=9)F11 RSD 235114 101.1%H1 1.1%.
2.10 FoEtEiAL
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FE, #2217 WUNAREAIE, &S UERE 14, S5R%
B, XTRESRRR, iR R B GBS HIG 0 d AH
EE, EBCRTE 90%~110% , i B HE S A 16 h
R E M R AR S PIG 0 d AL, HAS
7 S T VAR AL < 0.05%, A 2RI AR <0.1%,
K IUB>0.05% 94457, BLIARESL 16 h AR
PRI
211 i R

Fie “2.17 TR Ak S A, AR EE10%
R A £2 nm | HEIRAR L2 C | R @
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Tab. 3 Results of related substance determination for Vitamin

B> tablets %
s YerE & B, it S
190401 190402 190403
IR A N/A N/A N/A
R B 0.10 0.11 0.10
&5 C N/A N/A N/A
=51 D 0.23 0.22 022
AT 0.09 0.09 0.09
¥sY s 0.42 0.45 0.43
3 g
3.1 ekt

AHIF 5T LARK YN 24 HiL(EP9.0) {0,135 7 12 Sl L7l
gEA R E 2580 2015 AR IR ER S8, X R
VERGRE P . FR BRI B R G T T4k . it sl
=5 BERBEF

Tab.5 Gradient elution program

AN 0.1%BEMKIER, WA B N ONE, i
29 1.0 mL-min~", KN 267 nm, Al 30 °C,
XFAS IR 28R i i A T i
M. ek 4 Mgk 5 JEATREBEVEL .

e, LARKIN 25 B (EPY.0) o ik o vk (O &
DFEATRLIN, SRR, A 3208 5 2% ot
WERSEA YRS, NIRRT B EOR,, MR
AT . B SRS, T BNOEAIT
HEATARGIN, S5RRY], ZBURG WD AR E
RS, BT C B 5gEdE G, SRR
Y. S ZHONEIE, 1E7 RIEAGHE KT it
PR, S5RRH, B C Bzl T, %
JEE A . FH ORI, ET RIVETE S
PER AT, 25K, R C AT
P, AEAE S AP OR R 2R BT e R g [
RRCHH 24 1L (EP9.0) Hh L E AR RS 5 A3 B4
[, 4EER Bo fERIESRME FARRE, #FEE
BB, A28 2015 4R R E R
HERFRIK I, BCRHIAE MR, 7E07 3 V A
TR AT, 4RERY], = B RO &2
Jot J F W W Te s e, R i U P A 2R o) B
R4 TEEH
Tab. 4 Parameters of the scheme

e s sl
AL D kv Rk D TR 2)
1 v - N -
11 v - N -
11 v - v _
v - V J
\% - \/ -

1 (A3 D-Symmetry Cg 4:(4.6 mmx250 mm, 5 um); (4744 2 ~Welch
Ultimate AQ-Cyg #:(4.6 mmx250 mm, 5 pm); Fi%5 D —0.1 mol- L' &
SIS 13.6 gL' R FRRER 2 k(1 DEK.

Note: Column" —Symmetry Cjs column(4.6 mmx250 mm, 5 pm);
Column? —Welch Ultimate AQ-C;s column(4.6 mmx250 mm, 5 pm); dilute
solution” —0.1 mol-L~" sodium hydroxide and 13.6 g-L~' sodium acetate;
dilute solution? — hydrochloric acid-water (1 : 1) and water.

VES pES EIN VESNY VEY

t/min A% B/% t/min A% B/% t/min A% B/% t/min A% B/% t/min A% B/%

0 90 10 0 90 10 0 95 5 0 95 5 0 95 5

5 90 10 18 920 10 5 95 5 5 95 5 5 95 5

20 80 20 33 80 20 10 90 10 10 90 10 10 90 10

25 80 20 35 80 20 30 80 20 30 80 20 30 80 20

35 50 50 45 50 50 35 80 20 35 80 20 40 60 40

45 50 50 55 50 50 45 50 50 45 50 50 45 60 40

55 50 50 55 50 50 60 50 50
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Fig.4 HPLC chromatograms

Scheme I-sample solution; scheme II-a—mixed impurity solution; scheme
II-b-blank solution; scheme IIl-a—mixed impurity solution; scheme
III-b—blank solution; scheme IV—sample solution; scheme V-sample
solution; A—impurity A; B—impurity B; C—impurity C; D—impurity D.

3.2 b EbRAE

R4 A A5 5 W Joi 5t o) o A 2 3 8 R
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K, K4 R By A A RY TR ESATIEIT, 45
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3.3 ZRFA AT KV AT
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P E IR 22 2020 4F 11 H 4 37 55 22 1
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Tab. 6 Comparison of quality standards

P pi=ER R 24 i sk
2015 4R B (EP9.0) |pigtiganiid

AT A N/A <0.025% <0.025%
A< B N/A <0.2% <0.4%

ARt C N/A <0.2% N/A

A= D N/A <0.2% <0.4%
AT <1.5% <0.1% <0.2%
AR <3.0% <0.5% <1.0%

Ji, 2405 D RJERL 2G5 AR AR, HAEm S
PETRE SR it o BR B R I R %, 1%
WRAIE, M BRUE =S e 4y, DU L
(OA e A 7= i £ A v Bl e Ak 25 1 T4 5
QAN TR AT, A F5 IR
g5 b, ARSI E A S % T E 25 2015
FERR R FNRR YN 24 BL(EP9.0) P b T 4842 By e
JFORLZ5 A S IR ARSI EER , X (i Sk (A T T AR
1k, RS B R A R E M B A
A W FHIIN T1 , JEZT AT TO
E, SR UESS S R . AT Airid T ik il A 2
EYEER By R RE YR, AIE BT bR
HERAMTE
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