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Determination for 3 kinds of illegally added laxatives in slimming health
foods by ultra performance liquid chromatography-tandem mass
spectrometry
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ABSTRACT: Objective To establish a method for determination of 3 kinds of illegal laxatives of deacetyl
bisacridine, bisacetophenol and bisacridine in slimming health foods by ultra performance liquid chromatography-
tandem mass spectrometry (UPLC-MS). Methods After ultrasonic extraction with methanol, the samples were
separated by octyl silane bonded silica gel chromatographic column, and acetonitrile-0.1% formic acid water was
eluted as mobile phase. The samples were ionized by electrospray ion source positive ion mode, and multiple ion
pairs were collected in combination with multi-reaction monitoring mode for determination. Results The linear
relationship of the 3 cathartic ingredients was good in the range of 1.0~100 pg/L, the correlation coefficient was all
more than 0.9991, the average recoveries were 82.8%-94.6%, and the relative standard deviations were 4.52%-6.33%,
the limit of detection was 25 pg/kg, the limit of quantitative was 80 pg/kg. Conclusion This method has high
recovery rate, high sensitivity, good reproducibility, and simple operation. It is suitable for batch determination in the
laboratory.
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Fig.2 Extract ion chromatogram of three analytes
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Fig.3 Effect of extraction solvent on recoveries (N=6)
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Fig.4 Extract ion chromatogram of bisacodyl in positive sample
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Table 2 Linear equations, limits of detection and limits of quantitation for three analytes

&Y R/ (ng/L) LR MXREHr  KHBR/(ugke)  ERFR/(ng/ke)
JBE 2T e VD R g 1.0~100 Y=19000X+11400 0.9995 25.0 80.0
WS T 1.0~100 Y=1090X+8460 0.9991 25.0 80.0
L vb ] g 1.0~100 Y=29500X+11900 0.9997 25.0 80.0
F3 3 MLEYRNEHEWEMNBIRERE(N=6)
Table 3 Recoveries and relative standard deviation for three analytes(n=6)
& AR AL/ (pg/kg) WK/ (ug/kg) A/ (pg/kg) [l /% RSD/%
ND 25.0 20.8 83.2 4.52
¥ 2k LD R g ND 50.0 44.3 88.6 5.30
ND 125 112.8 90.2 5.86
ND 25.0 20.7 82.8 5.77
XU T ND 50.0 435 87.0 4.88
ND 125 1123 89.8 5.93
ND 25.0 222 88.8 5.84
LY AT BE ND 50.0 473 94.6 6.33
ND 125 106.9 85.5 5.18




555

M2, S R AR (T - P B TR DN S S S DR A B A R 3 Pl IR TSN B9 9 2 FRL 0 B

1383

4 &

AR SO Al 50 e 7 4R BT 96 X R R T BRI, XS EE

TSR AR SR A R0, [ (8 b A L
SELR . ALBGESEL, 1 3 TS 250 HoA B R A5
JE, TEMITEMERERET, MERYTE 2 min Z£H5%E4S

Hi g,

R RLGT o X SR BEA T 5 A S IRE, SRR, A

Dk iR, R R, B RINERAERIAE, PREE
R, BRI AR, BT GRS AR, Al T R
Rl

SE

(1

[2]

[3]

(4]

[3]

(6]

[71

[8]

[9]

[10]

Camilleri M, Bharucha AE. Behavioural and new pharmacological
treatments for constipation: getting the balance right [J]. Gut, 2010, 59(9):
1288-1296.

Fabrizio P, Cristian V, Stefano B, et al. 2-Litre polyethylene
glycol-citrate-simethicone plus bisacodyl versus 4-litre polyethylene
glycol as preparation for colonoscopy in chronic constipation [J]. Digest
Liver Dis, 2015, 47(10): 857-863.

Wang HS, Lin JK. A randomized prospective trial of bowel preparation for
colonoscopy with Fortrans compared with bisacodyl [J]. J Chin Med
Assoc, 2003, 66(6): 364-369.

Wald A. Is chronic use of stimulant laxatives harmful to the colon [J]. J
Clin Gastroenterol, 2003, 36(5): 386-389.

Kamm MA, Muellerlissner S, Wald A, et al. Oral bisacodyl is effective
and well-tolerated in patients with chronic constipation [J]. Clin
Gastroenterol Hepatol, 2011, 9(7): 577-583.

Leng-Peschlow E. Effects of sennosides A+B and bisacodyl on rat large
intestine [J]. Pharmacology, 1989, 38(5): 310-318.

BIJS 201701 B H P4 A1 b W1 45 Ak 5 M A I SE [S].

BIJS 201701 Determination of chemical compounds in food [S].

ocE, G, I, AF R ACROR G R I E AR AL 3 Al
HOSABErm )], P RIZE, 2019, 17(9): 1525-1528.

Xu WE, Jin PF, Xu S, et al. Content determination of 3 active ingredients
in Surulac-S by high performance liquid chromatography [J]. Cent South
Pharm, 2019, 17(9): 1525-1528.

B, BRI, TR, AF. ISR O g i RS R B AR IR L
SEZPYIIE ], 2 TAkRHE, 2016, 37(10): 88-93.

Lu H, Qian YF, Zhang B, et al. Determination of rhubarb anthraquinones
and illegally added chemical drugs in weight-loss functional foods [J]. Sci
Technol Food Ind, 2016, 37(10): 88—93.

TREFE, /INIE, BRI, 4. HPLC-DAD B4 8 sk i 25y N 2K v 245 i
FIRAEE S 10 FEERBSINLEZI]. PEFIZGE, 2012,
21(2): 195-201.

Zhang XD, Fu XY, Chen J, et al. A HPLC-DAD spectrum library for

(1]

[12]

[13]

[14]

[15]

[16]

rapidly detecting 10 anti-obesity chemicals illegally adulterated
intraditional Chinese medicines and healthy foods [J]. Chin J New Drugs,
2012, 21(2): 195-201.

VLZEHL, A, S R RO = T OB R v I PR p i el
PRI ZIYIT). VLIV B 2=, 2017, 32(3): 120-122.
Jiang XM, Hua Y, Wu GP. Analysis on the illegal addition of weight loss
drugs in health products by using HPLC-MS/MS [J]. J Jiangsu Pol Officer
Coll, 2017, 32(3): 120-122.

VRS, SUEH, FRARE, GE. RAORONT (i - e I BT R ) 0 S DRl A
FEORE T 27 RSB IR I IEF 25 5 0], B Tk RHE, 2017, 38(13):
248-256, 306.

Xu L, Wu YY, Shou LJ, et al. Simultaneous determination of 27 chemical
drugs illegally added in slimming health food by high performance liquid
chromatography-tandem mass spectrometry [J]. Sci Technol Food Ind,
2017, 38(13): 248-256, 306.

I, ¥, SRUIEE, S5, N ya 0] A H- 25 0RO (- R B2 ]
IR AE AR AR E i R 11 B E IR, M, 2000, 37(11):
1583-1589.

Ma W, Peng T, Zhu MD, et al. Simultaneous determination of 11 appetite
suppressants in weight-loss functional foods by accelerated solvent
extraction-high performance liquid
spectrometry [J]. Chin J Anal Chem, 2009, 37(11): 1583-1589.

KUK, XUAIE. A FR A £ it oA R0 TR 7 A o B PR A
M[T). FEEZGHERE, 2013, (21): 100-102.

Liu RB, Liu CH. The rapid determination of illegal adulterants of

chromatography tandem mass

sibutramine hydrochloride in weight reducing dietary supplement [J].
Guide Chin Med, 2013, (21): 100-102.

A, BEE, BB, SF SR H YK R E S T g A
7 P AR [T]. M IkF, 2011, 39(11): 1716-1720.

Li Y, Xue F, Wang Y, et al. Simultaneous determination of seven
adulterants in slimming functional foods by high performance capillary
electrophoresis [J]. Chin J Anal Chem, 2011, 39(11): 1716—1720.

Kb, S, R, AE UM G- BRI IR AL £ 2R IR
P BTFIPE AT 0], BURE R, 2012, 28(10): 1419-1422.

Zhu ZX, Wu HQ, Huang XL, et al. Quantification of sibutramine and
fenfluramine  in

slimming foods by gas

spectrometry [J]. Mod Food Sci Technol, 2012, 28(10): 1419-1422.

(TE% 4 #hiri)

chromatography-mass

B8, MEIRM FEMRAE
ARBREWN.
E-mail: 635126366@qq.com



