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Determination of bongkrekic acid in Liuzhou river snails rice noodle by ultra
performance liquid chromatography-tandem mass spectrometry

QIN Dong-J ie*, CHEN Rong-Zhen, LU Yi, XU Rong-Rong, BI Qiu-Hua

(Liuzhou Institute of Food and Drug Control, Liuzhou 545006, China)

ABSTRACT: Objective To establish a method for the determination of bongkrekic acid in Liuzhou river snails
rice noodle by ultra performance liquid chromatography-tandem mass spectrometry. Methods After ultrasonic
extraction with 75% methanol and purification with MAX solid phase extraction column, the samples were separated
with Eclipse Plus C;g RRHD(2.1 mmx50 mm,1.8 pm) column by gradient elution using acetonitrile and 10 mmol/L
ammonium formate solution as mobile phase, ionized by the negative ion mode of ESI ion source, and detected by the
multi-reaction monitoring mode. Results Bongkrekic acid had a good linear relationship in the concentration range
of 1.050-1050 ng/mL. The limit of detection was 0.01 pg/kg and the limit of quantification was 0.03 pg/kg. The
average recovery rates were 80.4%—-96.3%, and the relative standard deviations were 1.3%-4.4%. Conclusion The
established method is simple, sensitive and accurate, and can be used as a method for determination of bongkrekic
acid in Liuzhou snail rice noodle.
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Fig.1 Chromatograms of bongkrekic acid
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Fig.2 MS/MS spectrum of bongkrekic acid
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Table 2 Content of test solution prepared by different solvents

and different extraction methods

K TR R/ (ng/kg)
LU — -
F 2N e
vl 9.865 9.834 8.031
(G 8.899 8.967 7.264

322 EXGRBLR
VIFRFERE(4, 5. 10, 20 g). HEEHRIE (B, 50%. 75%.

100%) . #AWA](C, 20, 40, 60 min), HIfE(D, 20, 50,
100 mL)YEMHEZENE, KA Lo3HIER KM THR, LUK
FIRVE R ERIG R IECIRIREE R M 22501 A 3 3
M 4, MFE 4 FESVATAL, FREXKBERRS R
FEUAFREE N AWREEED)>B(H BV 2 )>D(H B > C Ol
Bfa]), EEARFRAR . R R Y 3 KRR
WOKBEH R RN B S5 KRR R,
W B LIRS 4,B,CiD,, BI: BURESR N 10 g, A
75%F BE 50 mL, #R7E AL 20 min,

*3 EXRESER
Table 3 Orthogonal test and results

Y Alg B/% C/min D/mL Y1 72 Yi
1 5 50 20 20 9.557 9.426 18.983
2 5 75 40 50 9.713 9.845 19.558
3 5 100 60 100 9.334 9.381 18.715
4 10 50 60 100 10.451 10.463 20.914
5 10 75 40 20 10.514 10.452 20.966
6 10 100 20 50 10.127 10.363 20.490
7 20 50 60 50 10.080 10.185 20.265
8 20 75 20 100 9.820 9.955 19.775
9 20 100 40 20 9.673 9.691 19.364
Vi 57.256 60.162 59.248 59.313
1 62.370 60.299 59.836 60.313
11 59.404 58.569 59.946 59.404
X1 19.085 20.054 19.749 19.771
X7 20.790 20.100 19.945 20.104
X3 19.801 19.523 19.982 19.801
1.705 0.577 0.233 0.333
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Fig.3 Effect of different concentration of formic acid on the
elution(n=3)
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3 A 3% W HOK % A1 R b TAE A 45 B0 1, & NI R
T BIAHEC T B K B P AR MR B 4314 1,050, 5.250., 10.50,
52,50, 105.0. 525.0. 1050 ng/mL FIFRUERFIE I . 435
BRI F R 5 pL, W, e s FEFrFEEEE
YA RR, ORI B R Wk BEAE RS AR AR, 2Rk 1 IH Uy #R
Y=185.03X-45.25, °=0.9998, K B W B 7 1.050~
1050 ng/mL ¥R EESE I 5 F B 52 R AP G R, R4l 3
RN 10 5 I 2 M55 S T X 3 P49 DK e T I v 2 0 o A SRR A
HER A 0.1 ng/mL FIE & RN 0.3 ng/mL, L3158, Ak
HA H FR A 0.01 pg/kg, EhEFRA 0.03 pg/kg.
342 AAEFEEAEME

B 6 17 B MEAT: b i 4 1 AT A 20 A T 2, 3t
BREEE, B, P8 3 MRS 5)
RS IR e BR R BE S VA TBGE 1, BN IKA- AT 6 1R
IR, S5 R, K% B AH X A5 M JR 22 (relative  standard
deviation, RSD)N 0.31%, [FNSCREERILEE 5, FikmkE s
JE IR A T
3.5 HmME

10 HEYRE it 4 A R BE TR AR o 78 SEBR I FE 5 T 2
SR R B SRR A AR K I D R S G RO, D
B2 ™ B AR 7 2 e O P R o F R T AR IR
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Table 4 Analysis of variance
5 2E AR SS n MS F P

A 2.198 2 1.099 157.00 <0.01

B 0.308 2 0.154 22.00 <0.01

C 0.047 2 0.024 3.43 >0.05

D 0.102 2 0.051 7.29 <0.05
RIE 0.063 9 0.007

1 Fo.050.974.26; Fo.01(2,0=8.025

x5 ERERAIRLER(N=6)
Table 5 Recovery test results(n=6)

K T/ (ng/kg) SR /(pg/kg) A &L S35 [ EE% RSD/%
ik 1.050 0.825 ~ 0.881 78.57 ~ 83.90 80.4 4.4
i 52.50 48.04 ~ 51.37 91.50 ~ 97.85 95.7 1.3
= 105.0 98.11 ~ 102.6 93.44 ~97.71 96.3 1.7
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