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Simultaneous Determination of 10 Preservatives and Sweeteners in Oral Liquid Preparation of Traditional
Chinese Medicine by MEKC

XU Youcheng, ZHAO Zhuang*, LI Danfeng(Guangxi Zhuang Autonomous Region Institute for Food and Drug Control,
Nanning 530021, China)

ABSTRACT: OBJECTIVE To develope a micellar electrokinetic chromatography(MEKC) method for the simultaneous
determination of ten possible additives in 6 oral liquid preparations of traditional Chinese medicine. METHODS The samples
were extracted with 40% acetonitrile aqueous solution, followed by vortex mixing, high-speed centrifugation and finally
analyzed by MEKC. The chromatographic separation was performed on an uncoated fused-silica capillary column(75 pmx
68.5 cm, effective length 60 cm) with 50 mmol-L~! borax buffer(pH 8.4, containing 20 mmol-L~! SDS). The separation voltage
was 20 kV, and the column temperature was maintained at 25 °C. The detection wavelength was set at 200 nm. RESULTS The
10 analytes showed good linearity within their respective concentration ranges, with correlations coefficients(r) of
0.996 9—0.999 7. The limits of detection(LOD) and limits to quantitation(LOQ) of the method were in the ranges of
0.05-0.15 pg'mL~" and 0.16—0.50 ng'mL"", respectively. The average recoveries ranged from 84.3% to 100.6%, with RSDs of
1.1%—5.1%. The detection results showed that sodium benzoate and ethyl paraben were detected in 30 oral liquid preparations of
traditional Chinese medicine, while others were not detected. The detection rate of sodium benzoate was 100%, and the content
was 0.09%-0.3%. The detection rate of ethyl paraben was 33%, and the content was 0.03%-0.05%. CONCLUSION The
method has the advangtages of simple sample pretreatment, good specificity, accuracy, and high efficiency, and can be used for
the determination of 10 additives in oral liquid preparations of traditional Chinese medicine.

KEYWORDS: micellar electrokinetic chromatography(MEKC); oral liquid preparation of traditional Chinese medicine;
preservatives; sweeteners; sodium benzoate; ethyl paraben; content determination
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Fig.1 Chromatograms of reference substances and samples
A—Compound Glycyrrhiza Oral solution; B-Maxing Zhike syrup;
C-Manyan mixture; D—Qiangli Pipa syrup; E-Waigan Yihao mixture;
F-Luohanguo Zhike syrup; G-mixed reference solution; l-alitame;
2—aspartame; 3—methylparaben; 4—ethylparaben; 5—sorbic acid; 6—propyl
hydroxybenzoate; 7-benzoic acid; 8—saccharimeter sodium; 9—acesulfame
K; 10-butylparabe.

2.4 FrAfEfhZ . KR (limit of detection, LOD)
5% & FR(limit of quantitation, LOQ)

25 W HUR G %t R i 259K 0.2, 0.4, 1.0,
2.0, 4.0, 8.0, 10.0 & 10 mL &+, hl 40%Z
WEKMREEZIE, 5, RStrEm&imm . K
o o FH V8 R A S, LK R 18 i i R () T
AF R A SO VAR B o)t A TR PR IR, A1 5 R

FHOC R B MEVE R DA AR B o 1) £ M LL A5 T
3(S/N=3)i (AH N MR BEAf a2 LOD; LA AR 1 o3 1)
{5 LL 45T 10(S/N=10) A AR B R BE i 2 LOQ. 4%
TR, 10 AR A3 7E — g B i v i 3 PRl P e
R, A 20N 0.996 9~0.999 7, LOD 4 0.05~
0.15 pg'mL™', LOQ 4 0.16~0.50 pg-mL™", Z55R I
1,
2.5 (A E R

K “2.2.17 WUFRA XIS R, &
R 6 U, WA 10 SRR AL 73 1~ F- 3432 AL B[]
I THT AL RSD ¥<2.0%, FHA{SHR AORE 2 B R4T o
2.6 HEMERAE

K 6 AN]SR IR RAE A5 1
fitk 0.2 mL, “FA7HI% 6 iy, BARIAY 50 mL &
R, ARSI “2.2.17 TR ARG T A 5
BRI 2.0 mL, SN 40%Z G KRR Z08 , 7%
5), e, IS EEMEREHR. % 217 K
HLUK AR A , G55 6 AR i IR 10
ANFREI B3 () A RS ) TR RSD 34<2.0%,
KL EE R
2.7 REMEAE

H“2.6” WUF RS 16y, ralTE 0, 1, 2,
4, 8, 12, 16, 24 h ¥EFE, IS 10 ANFEI AL 5>
BT RS RSD #7<2.0%, ALK RSD #<
2.0%, FREARESHSAE 24 h W e PEAT .
2.8 IR EICRIA LS

T IREIARSI IR RS L, BT & o255
A, TR b oot 53k A [l o3 5 A ]
H e UL ey MEKC SCB A5 T, 280 3 25 M
R A I CH R 1 IR L RS LR | 12 R
FDRIRE ST InbR R, B2 TORRISERT

R OIONFN R, & ETE. ZMETE. BXAK. RAURFEER

Tab.1 Regression equations, linear ranges, correlation coefficients, LODs and LOQs of ten compounds

P as] Lk LR VEVEl/ug- mL! r LOD/ug-mL"! LOQ/ug-mL"!
1 ey 3 i y=1.654 5x+0.056 8 0.57~28.75 0.999 0 0.08 0.28
2 By ST L y=1.865 4x-0.218 7 0.58~29.16 0.999 3 0.08 0.25
3 FORHIER =5.155 5x+0.592 5 0.62~31.13 0.999 4 0.06 0.21
4 F2% y=4.734 4x+1.127 9 1.13~56.61 0.999 7 0.06 0.19
5 T y=2.719 9x+0.697 7 0.57~28.64 0.998 9 0.10 0.35
6 PR R y=11.869x+0.525 9 0.61~30.63 0.999 1 0.07 0.24
7 ARHIR ¥=9.361 1x+2.225 6 4.08~203.80 0.999 0 0.08 0.25
8 BEREHA y=8.765 4x+1.795 8 0.49~24.35 0.998 8 0.05 0.18
9 BGREH y=0.732x+0.570 6 0.51~25.60 0.996 9 0.15 0.50
10 PR T ER =6.346 3x-0.204 3 0.62~30.83 0.998 7 0.05 0.16
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(DR AT RSD. BRI 43 HIKE % 5 B 0.2 mL
9 4y, & EAFEK 10 mL ST, 2B SmA
“2.2.17 T BIRA X IR RS 1.0, 2.0,
4.0 mL, FASKFHREE 3 64, N 40% MK R 2
ZVEE, B4, gk, RIAHIC. . mvREE(50%, 100%
F1 200%) A [EISCRER - #2 “2.17 TR MLk & F
PEREIE , B NREEPATINGE 5 Uk, TR R
F, I 3 A A RSD, S5 ILFE 2, 5
N, 100 AN RS RS- E AL R R 84.3%~
100.6%, RSD 4 1.1%~5.1%, &M% )7 1y al il
PIREW . H H RN AT AR

=2 EERERLREE0=9)

Tab. 2 Result of recovery rate(n=9) %
HHR O R JPRE MBS A5
featopsp RSD PR RSD ik RSD
&S [ME3 L&
(ki) 90.3 4.5 95.0 32 92.0 3.1
BIETELEE  91.0 33 89.9 3.4 86.3 42
FOEHE 843 4.3 87.8 5.1 88.9 4.9
RHRCEE 908 32 92.5 3.5 94.5 3.1
ILALR 91.4 2.0 93.9 43 91.8 45
FOEWEE 922 2.9 89.3 2.5 92.6 1.5
HRHR 97.7 2.7 93.7 3.2 94.7 1.9
WA Eh 98.3 1.4 95.3 1.1 95.8 1.4
LI 100.6 1.4 95.9 26 95.5 3.2
2R THEE 970 32 96.2 32 95.6 2.7

#=3 HEeENELEZEMN=3)
Tab. 3 Results of sample determination(n=3)

2.9 SEBREES AT

J T VO IE A E S AT AT, SR
371 MEKC J735 % 6 Bl 25 11 IR il AR il 71 e 46 2
J5 H B RS W(6 L)« JRRA 1k "2 BE (4 b))
IRARIQ2 HER) . 5 SRR EE (S HEW) . HME—
AR AR, DI I ER (8 HER)FEA T
FE, R AR RRIK HFE R 100%, FEN
0.09%~0.3% , 7 [E 25 B R0 A 2R HT R FH i AN
F3>0.3%I1 FREEVE I P9 o A 10 HLycke & CH 5 10 R
VW 6 HEUK . 1BIHA T 2 HER . AMNR—S AR 2
VORI R TR, KRN 33%, F@mN
0.03%~0.05%, ¥J7E i [E 25 W R (1) 72 R IR 2 H
HAR1F>0.05% A B B 5 BBl o
3 1ig
3.1 ZErR RIS

FEXTBEfREE-SDS 2%tk & K iR £-SDS %%
IR G AP, TR -SDS ZZnh A R HE AX 10
AR 0 Ay BN , DT TR T AN [ e B ) i
PR VA5 T T T AAS [] B R & T AR BN TR
pH EMZE M, R IEE T 4 o i g o
M MR RS I (B A3 B R . 45552 10 Ak
SYAE pH {391k 7.6, 8.0, 8.4, 8.8, 9.2 IR
RO R T I K B L, A5 R R RS
(IR [ Bl 22 vP i pH (B TH i T4, WA
WA, HRFRIRDT RS R R 3 8 AR

F AR I3 it RHBRE % FORCERE % R I3 Eiinz7 KBRS E/Y%  FARER S R%
S HR AR BH 20040017 0.3 0.05 SR EF GHT 200501 0.2 -
e BH 20030012 0.3 0.05 TN 200902 0.2 -
BH 20030006 0.3 0.05 ZZ 200101 0.3 -
BH 20030007 0.3 0.05 ZZ 200401 0.3 -
WW 200302 0.3 0.05 77 190601 0.2 -
KS 20190402 0.3 0.05 GX 190602 0.1 -
JBRAS 1 N 200402 0.1 - GX 190707 0.1 -
TN 200401 0.1 - WW 190705 0.1 -
TF 20200402 0.0 - SME—SE/F DY 200401 0.3 0.05
CF 191206 0.1 - DY 200402 0.3 0.05
77 200310 0.1 - ORISR ZH 191104 0.2 -
JF 190802 0.1 - ZH 191102 0.1 -
KSY 200302 0.1 - ZT 20200301 0.3 -
PR 577 ZYY 20191112 0.1 0.02 ZT 200304 0.3 -
ZYY 20191202 0.1 0.03 KSY 200401 0.1 -
W o ARFERA
Note: “—“ Representative not detected.
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M pHEN 7.6, 8.0 B, )5 — MR T ERAYiE
FEWTI]>32 min, FEASHHTEEIES, BIAS Tk
B mALEG PRI 4 B T S T Y
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3.3 KRR %

T S R EAS B Y DAD 348 18 & B, SRR
INAYER . FRARTRS . AR . WS TE 225,
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IS 7 RAE 225 nm LAY TCE MR, Rk
££ 200 nm fEREMBE K . Z00E 10 AFRl AL
SYATTE 20 min OS24 88, 1 B AT .

3.4 258

ABFGTIL L 40% L K EEBAE AR S F E
A, ZATEIRAT . R R L IR e AT R
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B JEE R0 RN 4 FRERIRFAAE 10 FPEsInsn o & i .
IR 30 A4S FIRESBGHEA T A, 25RO, R
PR 2 1 i 300 v e 255 2 S ) B R B A, H2:
KRS ARG . HB5 LIRS I T
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