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WE:BW FEftRiEkAng el P TiE KA &3040 &3 (HPLC) 2 3K W B2 L L8R < #4808 7 82 W g |
A FEIEORT B LB A EAK TR A B A ZREK TR T B 09482, &35 44 Welch Ultimate Plus C (250 mm X 4. 6 mm,5 pm) , %
HARA TR - 0.02 mol / L LB 4 ik (A6 B2 L) , ik A 1.0 mL/ min, % 7% % 2 255 nm, 4% 4 35 °C, 345 4 20 wL; RA &
MBI (LC - MS/MS) R BREHR A P a3t A AR TR OB ER RTROLAR EARTRTEE AL RTR .
X% KT B R B 3T HE AR TR T B 69 A E 5 A1 0. 06597 ~3.298 5 g 0. 051 71 ~2. 585 5 wg.0. 034 36~ 1. 718 0 ug.0. 015 18 ~
0.759 0 pg.0.031 67 ~1.583 5 g.0.03548 ~1. 774 0 pg iC A A 5\ AR AL LM X 2 BIF(r>0.9999,n=7) ;4 % E A E M
TR IS4 R W RSD 3 F 2. 0%; An AW B F 5 %) A 102, 61%), 103. 00%, 99. 53%, 95. 95%), 100. 10%, 100. 45%, RSD 4 %
0.90%,0.50%,0. 57%,0. 14%,0. 39%,0. 43%(n = 6) . 12 $LA4f 5 if HUAL A A 72 KK F B; LB, 5 SLAfon A4 b 25 Su 00 0] 45 ML 2 09 3
HA EEIR AT e kA WA E BB, TR T v Rk P R L 6 AP A 6 bRk ik & AT 3 s v IR P A A 6 4k R A
EBREHBELS T RFGHE R,
KA AT F R o R P E A AT B TR OB 5 80k A &3k R AR G B R R
Screening and Verification of Bacteriostatic Agents in Qiju Dihuang Oral Liquid by Chromatography

WU Fang ,WANG Mengqi,LUO Dingqiang ,YANG Yanzi,DAI Yong

(Shaanxi Institute for Food and Drug Conirol ,Xi'an ,Shaanxi,China 710065)
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Abstract: Objective To screen and verify the antibacterial agents in Qiju Dihuang Oral Liquid. Methods High - performance
liquid chromatography (HPLC) method was used to determine the contents of benzoic acid,sorbic acid,methyl 4 — hydroxybenzoate,
ethyl 4 — hydroxybenzoate, propyl 4 — hydroxybenzoate, butyl 4 — hydroxybenzoate, the chromatographic column was Welch Ultimate
Plus C, column (250 mm X 4.6 mm,5 pm),the mobile phase was acetonitrile — 0.02 mol / L ammonium acetate solution
(gradient elution) , the flow rate was 1.0 mL / min,the detection wavelength was 255 nm,the column temperature was 35 °C,and
the injection volume was 20 pL. The liquid chromatography tandem - mass spectrometry (LC — MS / MS) was used to verify the
ethylparaben in the preparation. Results The linear ranges of benzoic acid, sorbic acid, methyl 4 - hydroxybenzoate, ethyl 4 -
hydroxybenzoate , propyl 4 — hydroxybenzoate, butyl 4 — hydroxybenzoate were 0.065 97 — 3.298 5 wg,0.051 71 - 2.585 5 pg,
0.034 36 - 1.718 0 pg,0.015 18 - 0.759 0 pg,0.031 67 — 1.583 5 pg,0.035 48 — 1.774 0 pg (r = 0.999 9,n = 7). The
RSDs of precision, stability, and repeatability test results were all lower than 2.0%. The recovery rates of benzoic acid,sorbic acid,
methyl 4 - hydroxybenzoate, ethyl 4 - hydroxybenzoate, propyl 4 - hydroxybenzoate, butyl 4 - hydroxybenzoate were 102.61%,
103. 00%, 99. 53%, 95. 95%, 100. 10%, and 100. 45%, with RSDs of 0.90%,0.50%,0.57%,0. 14%,0.39%,and 0.43% (n = 6),
respectively. Illegal use of ethylparaben in the samples was confirmed in 12 batches of samples. No bacteriostatic agents lablelled in
the drug manual were dectected in five batches of samples. Conclusion The established method is scientific, simple, and highly
specific, which can be used for rapid screening of six common bacteriostatic agents in oral fluid. There is a discrepancy between
the varieties and amounts of bacteriostatic agents used in Qiju Dihuang Oral Liquid and the labeling.
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CBAE TR AR bR A - vh 25 )85 58 %68+ — W) WS; - B -
2146 — 96 , X4 B 78 () 48 38 R I A B ) 1, B
AW, B2 0 B R A 2 b B B bR R T
ol RN R 2 o A 7 L 804 oMb 398 S B SO R R 1) FH e B
ar R ASBIFSE ST TR TR R 9 0 A R B IE T
IE X517 3 b A AC 44 B O IR AT T 0 A LR GE
mr,
1 UFE5KH
1.1 {4z8

LC2030 — 3D A =240 A (3% (HPLC ) 4 ( H < Shi-
madzu /A7) ) ; BP211D B HL 43 47 K- (1 [H] Sartorius 2>
H) KB 0. 01 mg) 5 Qtrap5500 % I A (33 £ 1 5 3%
(LC - MS/MSMYL(EE ABAF ).
1.2 k%4

2% R XoF BE S (3165 100419 - 201703, 45 )% K
99.9%) , LI AL g X} HE i (16524 190126 — 201501, 4l
H99. 6%) , KR FEOR TR R X RE (FiE5- 24 100278 -
201705, 46 4 100% ) , X ¥ 45 25 F 2 DA 1 6k Rt (At
570 100444 - 201403, 26 FE 4 99. 6% ) , X 2 HE AL IR
TR R RE S (5o 110792 - 200503, 41 S 100% )
P 1 T o 28 A B B 5 % R O R 2 T
X B& & (£ [# Dr. Ehrenstorfer Quality 28 ] , it 5 4
G128088, 4L %4 99. 0% ) ; L WR8 (5Bl , 1 25 48 11k
RN BRA T 5 LG (g al) s F 48 M8 IR (7 K
ArE gl 3654t Hrp 54 170901 (T3 2l )
2 HEEHER
2.1 @iEEH

{0354 . Welch Ultimate Plus C,g#:(250 mm X 4. 6 mm,
5 wm) ;s : 25 (A) — 0. 02 mol / L ZFREE VS (B) ,
6 BE BE L (0~ 9 min B 3%A, 9 ~45 min B} 3%A —
85%A) ; it : 1. 0 mL / min; &9 4 2 255 nm; #E 1
35 C; i FEREE 20 pl.
2.2 AEHE

HEC W RS 2% B IURE A 1 mL, B 50 mL A 2
N E - 0.02 mol / L LRI (6:94,V 1 V) Hfift
PIDIEE N e I S u N I |EC

Xof P S VAT« 43 SO F R R A 16. 51 mg  IIBLR
XTRE 12, 98 mg JPRIA R CE IR S 19. 16 mg, K
BRSO B SO mLA R, MG - 0. 02 mol / L
TRV (6:94,V V) IE AT, 8 25, 4850, il i
Jo R 3 50 h 329. 870,258, 562,379, 368 g / mL [
XoF HE I 28 YA 5 BBOGT 358 3 2K W 1 Y T 6 B 8. 59 mig
X 0 KL IR TR I 6T TR 7. 95 mug X FR L YRR T iR
Xf A 8. 87 mg, K B PR E , B [F]— 50 mL 28 =i,
M = 0.02 mol / L L FREGZVR W (6:94, V1 V)il i fHi %

it B2 FES) ST R B2 451 171, 800, 158. 364,
177. 400 wg / mL B IR G X6 BE S IF 4 T 6 2% 1 O
P Yo} R S 45 T L L AR X B I 48 V45 5 mL, KRR 3
7% F R ZL TR FER TP A8 T 1 miL, X S8 62 F i %)
PRI RN R X R B R T R TR A BRI A
W5 mL, ¥ [f— 25 mLAS s, in O - 0. 02 mol / L
LRV (6:94,V I V)BT E 2 4850, Hl iU & vk
FEAMIIN65. 97,51, 71,15. 18,34. 36,31. 67,35. 48 pg/ mL
IR A X B AT

BF A X6 HE 1 T« 2 b T T 25 1 48 R 3 4 B A
BT R 2% S BB PEAE 1 mL, e ARt v T o
5 2% BRI X B TR
2.3 HEFEE

LRI 2. 2 0T A A VR TR B X IR
VSR I3 T Mt VS R A5 3 o, e 2. 1 T i At
I 7 o 45 SR 6T R VA VBRI 3t 3 T 4%t i 0 Y
O3B B AT AR (AL 170901) HoRs: H 2R H
iR AR ¥ LR R 2L, LB e ) RS T4 (i 1A
WE T,

A/ AU
0. 40

2
1 3 6
0.20 M 4
0 L—JUUL—
1018

0 5

A/AU
0.02

0.01

e T I T T t/ min

LOAWER 2L 3. AR TR ES
THEE 5. A AOK T B A B
A AR IER B KSR R (B 4 170901)
X B S U5 R
Bl SEEeIEE
1. Benzoic acid 2. Sorbic acid 3. Methyl 4 — hydroxybenzoate 4. Ethyl

4. 3 HAR TR
6. X FE AR TR T B
C. MK

4 - hydroxybenzoate 5. Propyl 4 - hydroxybenzoate 6. Butyl 4 —
hydroxybenzoate
A. Mixed reference solution B. Test solution (batch number:170901)
C. Negative reference solution

Fig.1 HPLC chromatograms
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LM R B A SR PR RS I 2. 20T R IR
AR R 5 1.0,2.0,4.0,8.0,15.0,25.0,50. 0 wl,
2. VTN (3% ZAF o B HERE DN E | LAASH0 TR 77 A4 HE A
i (X, wg) JREAL bR | W T AR O AE (V) g AR AR A T2k
A el U 5 D500 590 O£ W L (S 7 V) 2 3= 1IR3
R IIRR ZE R IR 1,
F1 MIMIENEEXRERERNRBELER (n=7)
Tab.1 Results of the linear relation test and the limit of

detection of six bacteriostatic agents(n =7)

%3 mL, B [F— 50 mLZ&E A, LN - 0. 02 mol / L

CPREE L (6:94,V I VIFBITE SRS F85) ATl & 64y 4%

2. VIR g AR RRI e , e SR A A5 R L3R 2.
F2 MEERREER(n=6)

Tab.2 Results of the recovery test(n = 6)

WEA HSAE(g) MAR() MEE(Y ERE) X(%) RSD®)

WEA B ro EEEB(e)  RWR(%)
A7 Y=3.62x10X-24.2  1.0000 0.06597~3.2985  0.010
SIE] Y= 132X 10X-9.94x10° 1.0000 0.05171~2.5855  0.010

B
ARTRTE V=5.87x10V+4.56x 10" 0.999 0.03436~1.7180  0.002
ARTRLE V=568x100+5.09x10° 0.999 0.01518~0.7590  0.002
X
x

Y
B OB

=
B
et

PHRAE V=5 18x10°X+2.27x 10" 0.9999 0.03167~1.5835  0.002
PERTEH V=48x104+2.31x10" 0.9999 0.03548~1.7740  0.002

=
Ry
e

e 2 B I < 3 DK 4 R B 2. 2 TR 2 R
U LU AL RN BR T IE A WS 5 mL, X B TR £ g
XoF BB B I B V8 1 L, X 2 DR R FY R X 8 R R
PR SR SEK R T IR A BRI 4 5 mL, B [l —
50 mLA R, NG - 0. 02 mol / L 2R (6:94,
VIVIFRREIFEZS 4850, i BB i R B2 43301 R 32. 987,
25.856,7.587,17. 180, 15. 836, 17. 740 pg/ mL IR &
Xof Bl VAR, R R B R X B S TR A R L 4 2. 1
T 6 3% 2 A T B R RE I A2 6 UK, 0 S UG 1 AR L 4 R R
IR L LI )5 R OR R FH R X 8 SR R U 1
X R R TN iR X 5 0K R T T o 3 e o L 1Y)
RSD %3 5 24 0.61%, 0.13%, 0. 12%, 0. 22%, 0. 40%,
0.31%(n =6) , R ENEH L RIT .

o PR < A % 1 BURE i (16455 170901) 1 mL,
Fie 2. 2350 B J5 il A A W, 43 Tl A5 )R 0,48,
12,16,20,24 h B4 2. 1 30K (3% S R FE DN 2, 12 5%
W TR AL 5 SRR R o 35 S IR 2 TR e T R RSD
I3 0. 41% F10. 44% (n = 7) , F2 WA A WA H
T 24 h NFRE T R 4T

H A VRIS % R R i (16528 170901) 1 mL,
Fi2 2. 200 Oy il A R RV T, P AT 6 48 2. 1T
TS A AR E e SR R, IR A R OR
R A 2 B R T IR ST 25 2 1Y RSD 735124 0. 81% il
0.34%(n =6) , KW HEEEERL .

T T A U (K54 170901)0. 5 mlL,
B 50 mL AP & B BORH IR (LB KRR
FH R F il DG EOR Y R 2L Tl 0 8 3R R D g %) 8
FEOR H R TR X RV (B VR B 43 30 A 329. 870,
258.562,171. 800, 37. 937, 158. 364, 177. 400 pg/ mL)

96

v
ATE 1210.504  989.610  2228.100  102.83
1210.504  989.610 2231450  103.17
1210.504  989.610  2207.800  100.78
102,61 0.90
1210.504  989.610  2232.250  103.25
1210.504  989.610  2226.550  102.67
1210.504  989.610  2229.400  102.96
e 0 775. 686 800.064  103.14
0 775. 686 800.906  103.25
0 775. 686 790.921  101.96
103.00  0.50
0 775. 686 800.518  103.20
0 775. 686 800.573 10321
0 775. 686 800.906  103.25
FHEART 0 515.400 516,002 100.12
T 0 515.400 511504 99.24
0 515.400 507.8%  98.53
99.53 (.57
0 515. 400 514.761 99. 88
0 515. 400 513.463 99.62
0 515. 400 51430 99.79
HHEART 128. 467 113.810 237.627 95.91
RLE 128.467 113.810 237692 95.97
128. 467 113.810 237748 96.02
95.95  0.14
128, 467 113.810 37787 96.03
128,467 113.810 237764 96.03
128.467 113.810 27387 9570
HRART 0 475.092 477502 100.53
BRAE 0 475.092 476,194 100.23
0 475.09 .19 99.37
100.10  0.39
0 475.09 47573 100.13
0 475.09 475.598 100,11
0 475.09 476,282 100.25
HEAXT 0 532.200 537.785  101.05
BTE 0 532.200 533,689 100.28
0 532.200 53%0.79  99.74
100.45  0.43
0 532,200 535006 100.53
0 532,200 535599 100.64
0 532,200 534,808 100.49

2.4 LC-MS/MS ERIE

SR LC YR 2 RE A 2EAT WAL A, A7 12 A i
F14 EL 35 1] P B H 7 AR R R R ) (B i e b, ik
R H BEARLGH R B R LI (31504 SR LG — MS/ MS
12008 T B €0 % U R AT A IE , AR 5y 22 5 I e
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(MRM )52 5 15 35 Ay i I 55 H 2 (ESTD 5 filf 48 <O A
AT XA B AT (n /2
165.000; ¥ B ¥ m/ z >~ 137.100, 91. 900, 2 #% H1, J&
(DP) ¥k - 80. 000 V, filf & HL & (CE) 24 — 18. 000 V £
— 28. 000 Vo £ 55T F8 5628 B I £ 16 X6 It V5 0 R 2 it
A VA VR X)L T U 1) AR X B ) ) X R 4. 265
BT IR 9N 64. 60%, 63. 86% , 65. 23% , i 22 ¥4 /)N
T £ 10% I AT I A X R B IR O
2.5 H#mPMEFNSENE

W65 HERE S, 4 2. 2 00T 7 i il w ik i A L
2. VIR g S5 A A I 2 o ot P AT B 00 5 0
BN R FPAFR) 25 0L 3R 3, RS WA &
FE
£3 HRTEANSEVESE (SERRHRMAE) &R
Tab.3 Results of abnormal content determination (insufficient

content or different varieties) of bacteriostatic agents in samples

Pk AEFOHENHH(EF) MELR

1 L ALER 47 (0. 2%) LA EA7(0.11%)
47 KA (0.3%) KRB0 15% ~0.30%)
12 E A (0.3%) KB (0.16%~0.23%), FEEEFE LT

850, 021% ~ 0. 028%)
5 R ERA(0.2%) A

3 iTig

H T, 005 S R D e 7 2 R B HPLC 353780
T e RACRORE €8 35 B IR T R O VR AR k10 12 AR
5% H R HPLC I 470 A, SR AT LC - MS / MS 3%
i A B T BERE S R TIRUE , A4 T IR AT RE L s
TP ERG L RTEERORSIN H 0 RS IR R B T 4
G - ORI - ORI O NE - 0. 02 mol / L
ORI 5L NG - 0. 02 mol / L 2 FREZ TR I
Tofs B R LI, BEERT AR, (A U o B B R AT, B R U
VWA L S AH o AR R I 5 5, 65 HEAE b 6 R R 7
14 7 P4 A e aak 2020 41 R r 24 3 3) ) B Y
e BR AR L 5 HERE S AR 24 S8 B S R AR
R, 12 A i S B (8 R 1 400 B 70 o 5 24 1 B S Bk
b T5 FRE AT

AT b A 7 Al A IR PR FH 0 7 700 %o 8 R
HR TG , v 24 1R IRGE 5 2 R 1, A 48 b 3 101 BRI
pH{E N 3 ~ 4. HET) 2 (8 A0 13 7] 324 8 B iR
CA ) DL B TR (), X 30 35 2 P i K 28 900 T 59 O 3
TR, A T AC A M IR, A GE A E
B JE I ERAE L, i 4 e A A fa R e - 1S e

HEAH VRS 59 5 v, A0S WA, B AR 7 L R TR

B, B 25 SEHI R pH R 1 52w 411, 340 107 2% o 741) 7 < 10

FRoE VA S S SRE R A MR AR A 1 S Al i

N7 SR AR 7 i B A TR AR R AT AR e AR P o [ ik

JE AR T X N AR A R EE

S 3 Hk

(1] 7y 2,840 %, 2F),5 . HPLC Fn & 11 # ¥ 25 o Rk
" AR E A A F[T]. P E LR A F L E,2012,
18(3):76 - 79.

(2] 223, Bmm AT+ £, 5 . HPLC 0l & v Bk ARk H) 7] o 4
A Fe ek 02 (1] P E IR A S ,2015,32(7):
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