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BAEHEBIEERMNEEKIRD IFTHHAEFE
XIBH, R E 67, B, R

(IHAHRATELA R EERR PO, LA FE  226014)

WE: B 23RN EARKEY 9F 78 A& F 0 FH20RMEHE xR, FHRZH AN RN RmE R FE  E#AEA Shiseido
Capcell Pak MG Il C 42 (250 mm X 4. 6 mm,5 pwm), 73484 0.02 moL/ L T4k — P BL(Hh 2 L), ik A 1.0 mL/ min, 4 M
B A 230 nm (R F 8R) (254 nm Gl R 47 E R T 2R OB AR AR AXTER 4- 2AKTRATE . 4- 25K FRX
B 4 - AR T BRORES) AR A 30 °C, A 20 Lo B 16 R A = 4k 38 SLRAF a0 (3 4 2022 i 55 f iR b B AE o ), 3%
FRERAEFEEN IO ANSZT HER OAMFNRSEHZSAE 0.011~1.062 pg,0.010~1.001 pg,0.010~0.971 pg,
0.011~1.047 pg,0.010~0.956 pg,0. 010~ 1. 039 pg,0. 010 ~0. 958 pg,0.011 ~ 1. 108 wg,0. 010~ 1. 032 pg & A 1 5% @R L%
kAR (r>0.998 3) ;4 F L ARE M F MK R RSD ¥ T 2.0%; F 3 A I E A 91.47% ~97. 16%, RSD A
0. 15% ~1.24%(n = 6) .16 F & /= 4>k 38 B = 5o P A A H L o sl 77 S ) ARAFEFRZ Rt B M gL G &7k
B Byt BT, FT R T A BRAR P A ) el

SR A Rk T A B R A Gk R4

Simultaneous Determination of Nine Bacteriostatic Agents in Shengmai Drink by HPLC
LIU Huanhuan,XU Danyang ,WANG Shu,YAO Yiran ,HUANG Saiyan
(Nantong Food and Drug Control Center,Nantong, Jiangsu,China 226014)

Abstract: Objective To establish a high — performance liquid chromatography (HPLC) method for simultaneously determining the
contents of nine bacteriostatic agents in Shengmai Drink,and to investigate the addition of bacteriostatic agents in the formulation.
Methods The chromatographic column was the Shiseido Capcell Pak MG II C,; column (250 mm X 4.6 mm,5 wm),the mobile
phase was 0.02 mol / L ammonium acetate solution — methanol (gradient elution) ,the flow rate was 1.0 mL / min, and the
detection wavelengths were 230 nm (benzoic acid) and 254 nm (potassium sorbate, methylparaben, ethylparaben, propylparaben,
butylparaben, isobutyl 4 - hydroxybenzoate, pentyl 4 — hydroxybenzoate, phenyl 4 — hydroxybenzoate) , the column temperature was
30 °C,and the injection volume was 20 pL. Thirty — eight batches of samples from 16 manufacturing enterprises (all of which
were evaluative samples in Jiangsu in 2022) were selected and diluted at different proportions, and the contents of nine
bacteriostatic agents were determined. Results The linear ranges of the nine components to be tested were 0.011 - 1.062 pg,
0.010 - 1.001 pg,0.010 — 0.971 pg,0.011 - 1.047 wg,0.010 - 0.956 pg,0.010 — 1.039 wg,0.010 - 0.958 pg,0.011 -
1.108 pg,0.010 — 1.032 pg (r > 0.998 3),respectively. The RSDs of precision, stability and repeatability tests were all lower
than 2.0%. The average recovery rates of the above nine components were in the range of 91.47% - 97.16%,with RSDs in the
range of 0.15% — 1.24% (n = 6). Among the 38 batches of samples from 16 manufacturing enterprises, there were few cases of
adding bacteriostatic agents not included in the prescription or over the standard limit. Conclusion This method is accurate and
specific,which can be used for the determination of bacteriostatic agents in Shengmai Drink.

Key words:Shengmai Drink;bacteriostatic agent; HPLC; quality control
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RERE AL PE O WER ST R I ES A RO RGeS 2020 4F R FE 245 i (—3) ) ACHLE TR A
2O AR O H LS A TR TSI e 0 A S i 22020 4F RS 1 245 i (DU ER ) )
26 N B AOR R pH )RR S DR oK gy AR RLE T AR 3 T R A4 AR AR o H A 5
B2 WO R o) Z RIS G, O T IEAR ORI, R R R FR A DA L AR A R R 1) T AN
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oA T B A KR A B TR SR R AR I O, AR T S
5 FH G SR - o) g ST T ] B A KK O D B
IS5 B A0 T RO 833% (HPLC) 3%, B 0% 370 i) i i
A AR LS  RE IR .

1 UFE5KH

1.1 {¢z8

U3000 7 HPLC A (FE 2R CHE/RBHE < B > KR
A ] T Milli - Q Hai K HL(EE Millipore /N F] ) ; Sartorius
CPA225D AYHL 43 B K- (FE 2 F i 52 2 A IR W) K
J#50.01 mg) .

1.2 R#%

75 g % IR (AL S o8 100419 - 201703, & &
99.9%) , LI AL R X B i (4IL554 101075 - 202203, 7%
15 99. 7%) , B R BR G (4165247 100278 - 201906,
T 99.9%) , ¥ K £ g X RE & (HE S 8 100847 -
202105, & 1t 100. 0%) , 72 4 4 B X BE5h (452
100444 — 202005, & 99. 9% ) , B4 T g X B 5 (L=
110792 - 200503, 7 & 100. 0% ) , 4 — 2 37 H iR 5
TEE X IR (4155 800133 - 202001, & 2 96. 5%) , 4 -
20 RO HE R I3 T R (445 2k 800130 — 202001, 55 1
97. 4%) , 4 — F2H IR R PR X B (At 5 800128 -
202001, 7 99. 2%) , Y0 F A R 24 R 5
B ;s T B (540, SR % R /3 Al K A B 4lK 016 5K
Az Al 38 L URAE i, 92K H 2022 4FE VL I548 PEO M
BoFEh FEA I B ILR 1,

®1 HREER

Tab.1 Information of samples

S PR RF A PR RT | S PR BT
A BRI 21052601 G xd 2109005 21260210
B & 47210601 2204001 21260211
47211001 H & 220101 21260871
2R B22210302 220302 21261041
D F#H 2011301 220601 21261043
2205301 220602 21261075
2206301 [ %# 211204 21261679
E  F#% 20210704 220204 0 #rx 2203001
FH 211077 I mé 21122431 2203002
211083 K @)l 20030004 | P Aé& 211103
220312 L Ek 22040004 220505
220420 M X#E 220503 220608

220425 N dbF 20260494

2 TEEER

2.1 ‘iEEH
{35 FE : Shiseido Capcell Pak MG 1 €4 (250 mm X
4.6 mm,5 pm) ;M shAH:0. 02 mol. / L ZFRELIHE W (A) -

72

FHEE (B) , 6 B P (0 ~ 8 min I} 13%A, 8. 1 ~ 32 min I}
60%A, 32.1~40.0 min B} 80%A, 40.1~45 min H}
13%A) ; < 1. 0 mL / min; &0 4 : 230 nm (R H R )
F1254 nm (LLUARLTREP FER R R O BR FEAR TN R
PR TR 4 - FEHEOR R TR (4 — FRIE08 FH R g
4 — FRHRHTRIRMER ) s M : 30 °Cs #FFE R :20 pl.
2.2 BREHE

TBOGT HE G 45305 1, FH Y s A ol 02 IR L LD A4 1R
B ORIKHEE RO O RORINER AR T R 4 - I
RHRS TR 4 - IR RRIGER 4 - IR R

B R M B3 M 1. 064, 1. 004,0. 972, 1. 047,0. 957,

1.039,0.993, 1. 138, 1. 041 mg / mL BT A % BR 5 - 4%
5 FH 509% FP A A8 20 4% , WA TR G % BtV o (o i
W43 90 R 53. 20, 50. 20,48. 60,52, 35,47. 85,51. 95,
49. 65,56.90,52.05 wg/ mL) oK % & BUOFE 5 2 mL, #
50 mL 25U, 0 50% B e 75, $2 47, BNA R A i
W 1,23 MBS R 2111301 (K R R 5K 4 B8)
Je 220101 (Kt 1L A PR 5 2K TR ) A b 2 mL, R 3%
O3 SRR RE 245 A4, A S A T AT . L 50%
PSR 25 IR o
2.3 HEFEE

LIRSS R G0l RS B 2. 230 R IR A %
R 25 I A T T AT, e 2. 1330 €8
TSR UEREIN A |, 1SR (0 35 1] o & SR B A Rk e 2R 1R
WETH R ANIE T3 000, 43 B EH R T 1.5, & R
U o 25 UV WA 5 v 55 TR 5 R B Y U € O B )
AR IFIALTE TP . 22 B & Jm ik R AT T IR 1.

LRME I R B I NG R 2. 2100 IR A I8 A TR
0.1,1.0,2.0,3.0,5.0,10.0 mL, 2> 5 10 mL 2 &)
N 50% VRS E 25, #5650, il BUR G0 BRI L - 6.
A HL20 pL, # 2. 1 IF (3% 2 (R R 22, i o 6 T
TR DAAS R R 20 e T AR (Y ) S AR AR HERE i (X, pe)
IR AR BRI TR A [T 25 SR L 2,

S PR 5 R PR 45 A3 RS B L 2. 2 0 IR
X HE A WG T, AR R DT 2. L IR Ak SRk
FEIE , ISR L 20 10: 1.3 1 B & 40 BIE o 1
BRI BE 25 S W22 2.

2 P < B 2. 2 T00 T YRS 0 ot VS W o,
2. 1V IF 35 2 R % B2 E RN A2 6 UK, 0 S TR L 45
SRR (LA AR R TR RN
R TR 4 - RIS TH 4 - BRERHRIK
Pi 4 — % O HH R R g 048 1T AR RSD 4351 R 0. 10%,
0.02%,0. 04%,0. 02%,0. 04%,0. 06% 0. 02% 0. 04%,
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1 RAVER 2. LWELE4T 3. AR TE 4. BRLE

5. AKX AB 6. FXRT B

oe

7.4 - BRFEFTRFTE 8.4 — FAETHRILE

9.4 — HAR T B RES

A,B. BA A B S 2% (230,254 nm)

C,D. XSk 1(230,254 nm)  E. B3R &2z 11(254 nm)

F,G. % %% (230,254 nm)

E1 SxikEeEE

1. Benzoic acid 2. Potassium sorbate

8. Pentyl 4 - hydroxybenzoate

3. Methylparaben 4. Ethylparaben 5. Propylparaben

6. Butylparaben 7. Isobutyl 4 — hydroxybenzoate

9. Phenyl 4 - hydroxybenzoate

A,B. Mixed reference solution (230,254 nm) C,D. Test solution Il (230,254 nm) E. Test solution Il (254 nm) F,G. Blank solution (230,254 nm)

Fig. 1
R2 LEXR EERLURERER

Tab.2 Results of the linear relation test,limit of quantitation

and limit of detection investigation

B S, i SMER RER AWK
() (ng)  (ng)

ATER Y,=3809.78X,+10.85  1.0000 0.011~1.062 3.541 0.708
e L ¥,=10360.77X,+23.80 1.0000 0.010~1.001 0.334 0.133
BATE Y;=5793.82X,+20.07  1.0000 0.010~0.971 0.324 0.129
AALE Y,=5793.82X,+20.07 1.0000 0.011~1.047 0.349 0.140
ARAE Yi=5394.69X, +11.84  1.0000 0.010~0.956 0.637 0.319
ARTH Yo=5189.14X,+9.98  1.0000 0.010~1.039 0.692 0.346
4-BEATRATE ¥,=4909.23Y,+12.61 10000 0.010~0.958 0.639 0.128
S-BREVEAE  V,=4ML10 11005 0.9983 0.01~1108 0.369 0.148
4-ZRETRAHE  ¥,=4702.065,+ 1131 10000 0.010~1.032 0.688 0.344

0.04%(n = 6) , FWLANGH L R AT

TR PR H 2. 35 YR A XTI 5 S 2. 290
MRS T AL, 43 0 T2 0 &R 0,2,4,6,8, 12,
24 hiFHE 2. 1 30T €035 S5 A AR I, 1 S 0 1T AR 45
TR A R BTV W TR 9 A 143 0 T RR B9 RSD ¥/ T
2.0%(n=7) , B ST OR R LAY AT FROR O

B TR AR RSD X1/ T 1. 0% (n = 7) , 22 IR 4% BR

VAR S BT T I TR A R 24 h N R AR

A PEIREG  BUI S R 2111301 & 220101 FIRE S 4%
I, 4% 2. 2 00N J5 VA A3 AT A U 6 1
F 2. 10T 5 2 R RE I A2 i SR g TR AR . 45 R H
% U i R RSD A 0. 82% F2 8 LU TR 189 4351 24 0. 76%
1. 60%, INELTRER I M 1. 40% (n = 6) , KW T EEE
PER AT

HPLC chromatograms

T TS 65 - BORE i (it Sk 220505) 6 137, 543
1.0 mL, 73 5 %5 A — 5 o 19 B — 0 BRI O, 4%
2. 230N Jy ikl A A S R 4 2. 1 T (i SR
FEDE , 0 SR W TR AR, TR [T R S5 R L3R 3
F3 MMEERBIREER(%,n =6)

Tab.3 Results of the recovery test (%,n = 6)

gL Pt Y RS
| 2 3 4 s 6

298 92,26 92.56 92.33 92.33 92.38 92.59 92.41 0.15
MR 92.16 92.46 94.81 94.01 93.56 94.16 93.52 1.10
BATE 9109 9134 9299 92.74 9238 92.79 92.22 0.88
AEUE 9174 9102 9229 91.06 91.67 91.05 91.47 0.56
BEARK 9210 92.26 93.62 93.41 92.99 93.41 92.97 0.69
BATH 9100 9129 92.49 9215 9172 92.20 9181 0.63
4-BAETHFTE 9L 9L12 9442 93.84 93.48 93.95 93.27 114
4-BAETHEAE 9603 9630 98.47 97.47 97.02 97.65 97.16 0.93
4-BAETEER 9094 9123 93.27 93.46 93.12 93.31 9255 1.24

2.4 HREENE

B 38 4tAtih 45 2. 200 s 1 25 ik
PR SRR, B 2 3 T AR B  #e 2. LI T (3%
FAFHEREIN A, 10 5% B TR, DAAMR TSR
PR B it A5 IR DL 4 B SRR T, A A it I A5 00 R )
FYFP S5 b A 7= kb 5 — 350 (P Al ™ fib A A b B
BB R AR ), K R BN LR OK 4 TR A o Bl 7E
0.21% ~0.25% 5 0.031% ~ 0. 040% ) H R %, 1L5L
PR B B i 5 R s L P Al ™ S A N T A bR B A 0
I (A5 220608 ) , D AR M7 it A7 7E A B A8 FH A BR 1Y)
15 0L (54 2205301)
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x4 HERHEBREIERVNELER(n=3)
Tab. 4 Dilution proportions of samples and content determination

of bacteriostatic agents (n = 3)

BE L ABRERK BEAY  A3(%)
1A 4 R34 0.151
2 B 4 EWEM 0.217;0.230
3C 4 RP#@A 0.2
4 D 2 RTERA  0.223;0.290;0. 224
BETE  0.043;0.056;0.043
5 F 4 KW@ 0.234
6 F 2 LB 0.11630.107;0. 115;0. 11150. 102
7 G 4 EWEs  0.229;0.221
8 H 4 LALERAT  0.248;0. 243;0.226;0. 229
BELTE  0.034;0.032;0.03050. 033
9 I 1 BETE  0.025;0.025
10 ] 1 AW@4  0.070
11 K 1 BFUE 0.0
2 L 4 EWEs 0251
13 M 2 LALERA 0099
14 N 1 £ETHE  0.032;0.034;0.034;0. 031;0. 032;
0.032;0.032;0. 027
15 0 4 ETEHM 0.175;0. 186
16 P 2 LA 0.045
3 itig

3.1 WEhEERE

T, S AR Sl 8 T B - K B -
0. 05% Wi FR 15 S H % — 0. 02 mol / L Z FREG VR I, 45
S UL PR 2H R U s AR 35 23 E A5 23 B 04 43 15 B2 N
WA T 0 0 i 2R, LB - 0. 02 mol / L & iR
VS Ry A B AH N €0 335 U U O 5 - )R R A R R M 2%
1, 25 BT Y RE VR, Ho BSR4
3.2 WK IIERE

SR FH WA B 2S5 7 200 ~ 400 nm 17 1 75
PR X O b B 790 AT A A SR A R e R
P A 230 nm, H Ay 8 BT I 7E 254 nm P K AL A
BRI WS, LR W00 B4 o 157 A8 8, TC A% o 0 T 4L, e
2L 1 230 nm F1254 nm VE R E DK
3.3 ZERoMH

YA KK ) BRA T 5 S o o v i R SR A
PR, By S EAWHE A A A B, AT ReS ] &7~
st B T G A s A R R S a1 R A TR R
AHIF S I I 2 BT A VAN P S R A R A
PR )l R O, e AN TR] ) 8 A 7 14 il 351 v 400 7 )
i RV Y (EAFAE R H AR AR B A 0 B 590 R0 A i) 1
R0 R B P R O, S A oMb i = im0 R R 1) el R
W A T2

4

3.4 FHiEEM
A FE 57 1) HPLC 325 1T [R] B 28 ik ik v 9 A

BN IEATINE , v T W0 A = A ol 2 5 A A S

FR S LA FH A IR 5, DT kg 2 77 Al 0 4 8 1] 4 it

SRAT TR S Sl R R T AT A WA AR
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