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HPLC ZME XA B op 8 M 77 F0 1 Fd & 77
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W OE: BRY @ R E BRI E b 8 B B AT 1 R AEGR A U5 . & R CAPCELL PAK ADME
£, LL0.02 mol/L ZFR# Vs - B i sl Al, FHEEBENL, EFUAEDY 1.0 mL/min, #2930 °C, WK )9218 nm. #47
LRt BMCR. RNRS w 2R, F%E. R, RuErES ik, Bk E 13RE= Mk, 2378 peR
MeALE AR LA . RER . RWEE. BIHE&T IR, BN& L. BHEWN. e T, RLREMER =T
HEB{EPE (BHD) WS E. GR MEFMLAR. EHR. K9P, BHETiE. Breacl. Buanis. Bhme T
Fig . FEFL I b AP SR BHT (28 ME 75 B 20 1) 9 9.924~198.5. 10.43~208.6. 24.94~498.7, 10.07~201.5. 10.13~202.6
10.13~202.5. 10.03~200.5. 4.053~81.04. 10.10~202.0 pg/mL (r 4 0.999 3~1.000 0) ; ~F ) [0 4 & N 98.6%~
100.9% (RSDA40.52%~1.43%). LJEtE. MRS E &R, AR, eSS ®a 8K, SOOI
BHRKHZARPER. BA&HER. BNE&ARMEN4E T, mHLAR. KPR, BH& L. RILREMBHT. i
BENLI AR AR IR . S5 AR, T T T IR M L v B AN 4R = Y [R5
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Determination of eight bacteriostats and one antioxygen in Bifonazole Cream by
HPLC

TANG Lichao, ZHENG Shufeng, GU Liqiang, HUANG Jianying, LI Lingling
Xiamen Institution for Food and Drug Quality Control, Xiamen 361012, China

Abstract: Objective To establish a method for simultaneous determination of eight bacteriostats and one antioxygen in Bifonazole
Cream. Methods The determination was performed on CAPCELL PAK ADME column with mobile phase consisted of 0.02 mol/L
ammonium acetate solution-methanol in gradient elution at a flow rate of 1.0 mL/min. The column temperature was 30 °C,and
detection wavelength was set at 218 nm. The specificity, linear relationship, limit of detection and limit of quantitation, precision,
recovery, stability were investigated. The contents of sorbic acid, benzoic acid, benzyl alcohol, methyl paraben, ethyl paraben, propyl
paraben, butyl paraben, benzalkonium bromide and antioxidant dibutyl hydroxytoluene (BHT) in 37 batches of Bifonazole Cream
from 13 manufacturers were determined. Results The linear range of bacteriostats sorbic acid, benzoic acid, benzyl alcohol,
methylparaben, ethylparaben,propylparaben,butylparaben,benzalkonium bromide and antioxygen BHT were 9.924—198.5, 10.43—
208.6, 24.94—498.7, 10.07—201.5, 10.13—202.6, 10.13—202.5, 10.03—200.5, 4.053—81.04, 10.10—202.0 png/mL(r = 0.999 3—
1.000 O)respectively. The average recoveries were 98.6%—100.9% with the RSDs of 0.52%—1.43%. The specificity, limit of
detection and limit of quantification, precision, stability and other methodological investigation met the requirements. Benzoic acid,
methyl paraben, propyl paraben and butyl paraben were not detected in all batches of benzimidazole cream, but sorbic acid, benzyl
alcohol, ethyl Paraben, benzalkonium bromide and BHT were detected. Conclusions The method is simple and accurate, and can be
used for simultaneous determination of bacteriostats and antioxygen in Bifonazole Cream.
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SN N — g i, B 2 R fa H AN K
f B, S BB BB B G e A e SR
VG 7R A P I T A o L s DR 5 T A
FIASLEGF A EAL, TR ST 2 RN
AL 4 B BT R R R Rk, K
IR M L B R A AR S i T PR
AbTT BRI PR RN EAT HLEHR T O

AR L (5] B 0 2 O R A2 0 BB R R L
Hh 22 T 30 R R AN TSGR B RGE , D T2 SR BOR
P R R AT T SR P A O 5 BR AR 2018 4
) % PP 1 b 396 i oMb s 458 B ) eh 982 K 410 1 ) A
PUEGR » 45 & FDA 293 1 R o3 Bodle e AR 9% 3
Rk BERLT 2 AL T RO € i (HPLC) & [ i
S TB R A L B T 8 R A B R AT 1 AR T SR B
= RDS GYSESEVEUIY EPQRE I /e S [

1 #E
1.1 EE(UEE

Agilent 1260 & 25 ¥ AH €4 3% 4% CRC B DY 7t 22 .
DAD 6 2% . ¥ 35 46 . OpenLAB T Al , 22 18 A
7] ) ; Mettler-Toledo XS105DU H, F 43 #1 K ¥ (F§ HF
A ED s Milli-Q A10 BB A /KA CBEEL A F]D .
1.2 EFERF

X 1 e Ll AR (L5 190126-201501, 5 & 43
$99.6%) ; A H R (L5 100419-201703 , Jiii & 43 %
99.9%) ; 7K H EE (It 5 190019-201702, JF & 7> %1
100.0%) 5 JE yH 4 H g (H1k 5 100278-201404, Jii & 4
#7100.0%) ; Jé ¥4 4B (415 100847-201203 , /i &
53 %0100.0%) ; J& 1 4 I R (415 100444-201102, Jii
250 $099.6%) s JB A& T B (41k 5 110792-200503,
JiT & 4 3 100.0%) s — T e Ak BOR CRLUTR f] BR
BHT) (#It5 190065-201602, Jii & 43 51 99.9%) )
H b E a2 5 R e BB s R LR B (S
F023U0, Jiii & 43 %1 100.0%) 14 § USP REFERENCE
STANDARD. H i A 5 1% 4l (Fisher Scientific) , 7K
HNIBAK, LR BT 4.

BORFMEAE KA 13RAE (AL EER
il 25 I A A6 IR 2> \) B & I i A PR A ] L C
HEHRMEERAF DI &R HEGWER G E
WA E VE E#IE 225\ GH A A IR A & FIL R
RRFRIE 25N A PR AR G B VT R A R A A
H AR B AP 25 FR A 7] AL R B 20 A IR A
A] VL IR E 20 A R 2 | VK R R 2 i
AIRAR L g 200 A IR A & WM R i
w256 IR ST AR, 38 37 bk, A% A 1%,

Ak A B LB AN B A AR TR WU 1 8 B 97 S 7R 1
PR, B FH A R ot i A 5 HL At T SRR A [
HAE B A AT
2 ik
21 BIgEH

3%+ & CAPCELL PAK ADME (250 mm X
4.6 mm, 5 um) ; Jit 3044 0.02 mol/L Z.Bg %% (A)-H
BE(B) , #3186 BE Ve AR B & 1.0 mL/min; AR
30 °C ; K9 K 218 nm ; BEFE 5 20 pL.

x1 BERHER
Tab1 Gradient program

7] /min VLB A/% WEAH B/%
0~2 95 5
2~5 60 40
5~10 60 40
10~20 20 80

20~37 20 80
37~40 95 5

22 ARHE

220 BAXESER R EREOL AR K
R 2K JeyA & G B4 408 B & R E
Jeir 4 T B R FL IR A BHT %G Fhod &, B R —
A, N 80% H N ¥4 fif I e B B RE 1 B B Ll A
i KR K I e R B vH & 48 B
&G B4 T s R LR AT BHT 496.2.521.4,
1 247.503.7.506.5.506.3.501.2.202.6. 505.1 pg/mL
(140 YB A5 0T HEL A 25 VR o R R OV A R TR A %
2.0 mL, B T 10 mL &+, F 80% H I ¥4 5 #
TR TR 56 HEL i VAV

222 HERIAR REEFREAER 0.5 g, BT 20 mL &
HH 0 80% H RIS VA R F M R R 2 1R 5], &
0.45 wm LIS IT , BL SR8, B 15 .

223 THBEW  BL80% FHEEAERAE NT AR .

224 BTSSR I AR 0.5 g,
BT 20mL &, 180% HENSRIAHI MR RZE,
F51,280.45 pm G LIERREIS , IS0, BT .

23 FHEFER

231 LEMEEE K EDURS R
WA AR RS E RN T ARRSE R,
2.7 TR A SRR E ik g . 7R
G KA T S A B RIS B B 55, o
FE>1.5, BB HETE > 5 000, H Al 24 57 6k I 52 6
T, W1,
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Table 2 Regression equation and line range of
“UJ JJ' 8 ?\ bacteriostats and antioxygenin Bifonazole Cream
L, i
Wiy GIEpE , sz'mgf/
B 10 pgmL "
hZ4E;  y=73.40x+42.96 1.0000 9.924~198.5
KHER  y=7054x+18.79 1.0000 10.43~208.6
—WRE 9 KPR y=2745x+16.12 09999 24.94~498.7
BWHEFE y=46.53x+207.0 0.9993 10.07~201.5
JeiH4:2lE y=42.45x+180.0 09993 10.13~202.6
¢ JRIH4AlE y=39.48x+1522 0.9994 10.13~202.5
B4 TH y=37.59x+1293 0.9996 10.03~200.5
FALEE  y=13.81x+44.78 1.0000 4.053~81.04
BHT y=3824x—6.029 1.0000 10.10~202.0
D ' 1.19.1.22.1.38.4.05.6.20 pg/mL.
234 FEEEAE R & WCRE R AT IR
: W 42217 0T (03 2% AR JE B ERE I 5E 6 4K, 10 3%
VT AN . AL KR KW EE . BiR & W ER . e
0 5 0 15 20 25 30 35 40 HE LR BNl Jem4E T Be . R FL R 8
t/min

1-I AR s 2- K WG 3-2K I s 4-B & Wls: 5-BIN& LR 6-8
THE G 7-JEVA< T i 8- FLiREL ; 9-BHT; 10- KK
1-sorbic acid; 2-benzoic acid; 3-benzyl alcohol; 4-methylparaben; 5-
ethylparaben; 6-propylparaben; 7-butylparaben; 8-benzalkonium bro-
mide; 9-BHT; 10-bifonazole
E1 BENBRARA) HXRERB). ZABF(C)
FABAEMIK A % (D)HPLC &g
Fig.1 HPLC Chromatograms of mix reference solu-
tion(A), test solution(B), blank solution(C) and negative
test solution (D)

232 ALMRR KEEI22.17HNEE X
it % 2.0 mL, 5r ) B T 5.10.20.25.50.100 mL
A, I 80% FH NS I Y R s 4 1k 2R A1) 0k HER o
A% “2.17 TN B S A e, il SR I AR . DL
TR () S5 8% 0 Bt 0 9 (o) BB A7 26 1 [l 051
T, VB 2EL A A E] VA T R S 25 R I 2L g0 1 G
RRELF SR N2,

233 WMREEER % ER22.170 R
A0t HE il £ VRO B B R RS 2.1V IR i
At BEREN D ST A . M E ML N 31T,
R IR S5 1001, S E B IR . ILBLER
RHER KR RS FER . BNE Ll eing
TG JBTA 4 Tl R LR R BHT 1R I BR 45 51
4 0.23.0.26.4.51.0.35.0.36.0.37.0.41.1.22,
1.86 pg/mL, &= & PR 4 % 4 0.78.0.88.15.02. 1.17,

BHT [ U [l #1 RSD 43 711 4 0.73% 0.72% 0.77%
1.09%-0.74%- 1.46%- 1.36%- 1.34%-0.71% (n=6) ,
KT IERG R R

235 [ EKE  WEEAFERES ARG
0.5 g 7 ARG EIMANTR A B S A 09 1.6.2.0.2.4 mL,
FEANRPE R 3400, Fcal i i b 45 TR R IR e &
=2, TFECFECE. AR R HIR R a4
fig. Jeyi4: 08 JeiE Nl Je a4 T e R FLIRE A
BHT (1) 1 37 [l Wi 28 43 1 24 99.8% (RSD 4 0.5%)
99.8% (RSD N 0.8%) - 99.9% (RSD N 0.7%)
100.9% (RSD A 0.7%) « 99.4% (RSD A 0.6%) -
100.7% (RSD & 1.0%) . 100.8 (RSD A 0.6%) -
99.3%(RSD N 1.4%)F198.6%(RSD N 1.1%)-

2.3.6  FeE MEES B A [F 0B AR R — s
) FLEFE 4% “2.2.27 0T ) & A s i, 400 T
VAV ) 4% J5 0454104204 40 h #3E RE 4 B, 1L B
R (A k D, b5 1711131 28 HEE (4l C, it 5
BJ40038) . JE 1 & LB (42 B, #it 5 1704031) . 2K
FLIR A BHT (42l F, #E45 2017053 11) it 04 i £
RSD 735114 1.5%+0.8%+ 1.4% 1.8% F1 1.7% , % B 7£
15 °CHaE I ZF AT, A it 5 Y 1 41 B 7 R e 28
TE40 h AR E . BU“2.2.17 00 R VR A X I S A, o
AT 0.5.10.20.40 h3EAE 73 7, BF 52 H 1 8 o 4101 B
FANPL A R BHT 04 i A2 RSD ¥/ T 2.0%, 3% B
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7615 °CIENE A6 5 TR & 0 HE v v A 40 1 7 A
PUAEFIE40h NEEE .

3 &R

HU37 HEFLE FE i, $242.2.27 00 R J5 i) 4 itk

b AR R 2. 17 T B T 25 P T RE AR E 1 SR I T
AR AT 7R T ST 8 R B At AR AR
KR JEHE e e B e T lE. Al
% IR SRR e OB RS LIREATBHT, WK 3.

R3 BETUIFTHRMEFAMREF G HER

Table 3 Bacteriostats and antioxygen that be detected in Bifonazole Cream

PSR Dl PR oy PR WERY
(mg'g')  (mgg?"H (mg'g")  (mgg?"h

A 1710171 — — — 201801161 0.12
1504243 — — — 201711281 0.12
1702061 — — — 201711081 0.11

B 1704031 Jein4: LI 0.20 0.21 201804181 0.11
1704021 0.20 G 170904 Jeia4: LI 0.09 0.08
1704022 0.21 170103 0.08
1710181 0.21 170901 0.09

B 1704031 LR 0.02 0.02 H 160401 JeH4: 1 0.10 0.10
1704021 0.02 170602 0.09
1704022 0.02 160701 0.11
1710181 0.02 I 170704 — — —

C BJ40038 2R HI 1.00 0.94 170202 — — —
BI26358 0.93 170703 — — —

D 1711131 T 0.30 0.26 J 17092804  JevH4: LI 0.10 0.10
1702282 0.24 16112401 0.12
20170101 — — — 17011001 0.11

F 201705311 JéiH4&: LM 0.09 0.08 17092905 0.10
201705051 0.09 K 20170201  JEiH4 LT — 0.10
201801161 0.10 20160801 — 0.10
201711281 0.09 L 161102 JeH 4 LT 0.20 0.21
201711081 0.10 161101 0.20
201804181 0.09 M BCA170901 Jei&: 40 0.10 0.10

F 201705311 BHT 0.10 0.10 BCA170703 0.10
201705051 0.12

C=T R
“—"undetected
4 TTig RCAR BT R R DR B I R I 8 gk Joi U A

4.1 MK KAIERE

K R B BRI 28 7E 190~400 nm 9% £ i3t
T, 25 R Bon L B4 ER N 8 v 4 R 2R AE 254 nm
WK AL F R AE 230 nm K AL L 58 R 2R 3L IR
iz S BHT £ 218 nm 3 K &b A 55 KR s 25 18 3 2K
FLIR A BHT W 4b 77 7 B 48UIC, T HAh 2H 73 75 218
nm Ab 1575 55 i B S, DR 3R 3% 218 nm 1 A
Bk
42 EEFEHIEE

T I Ll A A TR B 8 KR A R R 1 R

%, T 240 ) R & K & T 20% B, L8 FE )
VEME R LI, MDA BE I, B 2B T 80% ) iE
TV AR I R B 7
43 BIEFERIRE

HT T Ll AL TR 2K HE R 2R HE I AR 28 L R B A
BEOR T JE YA 4 T8 S R BHT A2 1t 85/ 5 i il 5 £ 4
oy W M B FE K, ¥k A Agilent TC-C,, 4 i 43 I
Agilent ZORBAX SB-C,, t i 35 A 68 5 %07 25 B
A H 5y, e A 4 NI e k4 5 AH 1) CAPCELL PAK
ADME & 15 4 5 , 75 B8 2R A R R ol st , ik e
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CAPCELL PAK ADME €& i 5 1 N AF 72 il 4 .
4.4 RENHERIESE

SR IS 218, LU T HEE-0.02 mol/L 4
P& ¥ « 2 5-0.02 mol/L 185 55 i e Mo A i o e
RIS e i 7085, 38 4 4 4 v P, SO
FE JE MRAR 43 BS AN, ik Y FHBE-0.02 mol/L £ R i
BN AR, FEAR AR B B R T, A5 % 4 4 HA U
()3 B 9 B R
45 HmMNEERH

SEIRIR IR, 9 5K A M 4 B R B AR A =
TEALT7 11 80%~120%; )MV AELT AL 7 AN & A
TF 9 o () 8 B Ji% 70 A BHT , {H & & 2 Fh 41 3 751 5
RE T MR = SR T B, 31X 2 Bl 410 B 59 A8 A 3 R
4t b T e N RO L% 3, SR 66 3 I LI 1D) L SR
F HPLC-CAD 1 GC-FID 43 5l 5 J&5 » 45 B 5 4k
AT RR s BAAT . Ak KA 7 30 8 4 v R R
R4 Sl A sE g5 BRI, AR Ak
BRAENABFRBAS LS BEZREA, a1l
0.26 mg/g £ N KA 0.08 mg/g ) 3 1% , B LAV B
AR e [ 245 310920115 4F JiR DY 350 388 U] 79 400 B8 3 70 A
Ak, PR AL T, DLARIE 0 B N B2
A &G =
4.6 EMHIEFIMMEFNFEHEZNLEMN

(R B AAR S M E) S+ — e,
A4k 77 24 1) 245 it 150 BH A S B H B ) A A RE 44
FRo ARSI R BAN ) A b Uk B BAS TS, K6t T
U B A R AR E A A, BB BT H BT RLE
FER] 70 A0 e R B = 3 s e D7 i, AN ARl AT g
BRI SER T2 RS R . @& A
RICHIRS I J7 925, %of - SEL AN R 2 5 M 7L 8 v 4100 R 7
PS8R 0 B I A L R AE O 7 R = R A
BAEEZER X,

A S IG 3 S T T8 7V A TR A L 4 SR

A [R5 TR 3L b 8 AR A R 1 MR
RIS &, RBROR-R I E R E4x et T 2%
WA
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