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Comparison of Benzoic Acid and Pesticide Residues in Red Jujubes Before and After Blackening
SHEN Ke-chen', SONG Ya-ru', GAO Lin?, ZHANG Ren—tang'"

(1. College of Food Science and Engineering, Shandong Agricultural University, Taian 271018, Shandong,
China; 2. Shandong Zaoshanghao Agricultural Technology Co., Ltd., Taian 271000, Shandong, China)
Abstract: The content of benzoic acid and 21 pesticide residues in three jujube varieties (Muzao, MZ; Junzao,
JZ; Yuanlingzao, YLZ) before and after blackening was determined by high performance liquid chromatog—
raphy, gas chromatography —mass spectrometry, and high performance liquid chromatography —tandem mass
spectrometry. The results showed that the content of benzoic acid in blackened MZ and JZ changed little, while
that in blackened YLZ decreased from 65.41 mg/kg to 40.90 mg/kg. The pesticide residues in the three varieties
of jujubes varied significantly during the blackening process. Nine pesticide residues were detected in YLZ
and JZ, and seven in MZ. After blackening, the residue of carbendazim in YLZ decreased by 71.6% from
130.39 pg/kg to 37.07 pglkg; the residue of acetamiprid in JZ decreased from 45.82 pg/kg to 0. Furthermore,
clustering, principal component analysis, and heat map method were employed to identify the varieties of jujube

and screen out the varieties.

Key words: jujube; blackening; benzoic acid; pesticide residues; principal component analysis
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Table 1 The pesticide residues of three jujube varieties during the process of blackening
KTk AT LG it/ (pe/ke) RLERZTER i (pehe)  RAREB 55 H ARVFEA
RS AR B RS A LS i/ (pgrkg) i/ (pglkg bw)
HEIEI 0.52+0.01"  0.28+0.02'  0.12+0.03'  0.66+0.06*  0.35£0.03°  0.22+0.02¢ 20 1
SEER 0.34£0.02°  046+0.02"  0.53x0.01*  0.27+0.02'  0.52+0.01*  0.32+0.01° 200 2
5 A5 0.43+0.03*  0.35:0.02"  0.42+0.01*  0.42+0.04*  0.15£0.01'  0.27+0.01° 200 3
TR 0.19+0.02'  0.31£0.02"  0.5120.02*  0.27+0.03°  0.32+0.02"  0.18+0.02" 50 3
WP Pk AT T 0.77+0.02"  0.81x0.02*  0.6620.02°  0.25+0.02°  0.50+0.03"  0.22+0.02° 100 3
TR TR 0.33£0.03°  0.260.02'  0.73:0.02"  0.07+£0.01°  0.31£0.02°  0.66=0.02" 5 1
2 TR 0.18+0.02'  0.28+0.01°  0.52+0.02"  0.28+0.04°  0.29£0.01°  0.6320.03° 80 1
T 16.170.08" 0 0 19.39+1.11° 0 0 20 2
WE L bk 0 0 45.82+0.06 0 0 0 200 7
ekl 0 0 0.53+0.02° 0 0 0.33+0.02" 200 2
ZWR 130.39+0.53" 0 0 37.07x1.45" 0 0 100 3
P B A 1 25 T Rk 0 0 0 0 0 0 Feifilse




202343 H

o S, "
% 44 555 5 RRARSRFER M5
—_ /80
X1 IMARBUINERAZRBMERSETNH
Continue table 1  The pesticide residues of three jujube varieties during the process of blackening
K EFR LRI 2558 7 (pg/kg) ARG 2R A (pe/kg) IR EAIR A H A VHEA
" RS S S [ 4% A S S it/ (pgkg) 1/ (pgkg bw)
DA 0 0 0 0 0 0 200 125
Nk A bk 0 0 0 0 0 0 500 6
B 24 TR 3 0 0 0 0 0 0 5 1
L FEAm 0 0 0 0 0 0 8
R IFE 0 0 0 0 0 0 03
IR R 0 0 0 0 0 0 10
U 0 0 0 0 0 0 50 2
SR Y ke 0 0 0 0 0 0 100 200
ACBREL R v IR 0 0 0 0 0 0 200 3

T AT/ T 5 )45 R ] R 2 5 5 (P<0.05 ) .
AR AR MR B2 TR 2K ST L AR SRR R
PAR Ui |G ORIk R QAR B T I R AR 3
10 FA 2578 SBAL RIS S 5L Y90 0 5348, 3 Fhar A iqb
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AR 200 pg/kg . M EE A R T 50 pe/ke .
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Fig.2 Comparison of 11 pesticide residues in Junzao before and
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Fig.3 Clustering of pesticide residues and benzoic acid content

in three varieties of jujube before and after blackening
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Fig4 Heat map of pesticide residues and benzoic acid content of
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three jujube varieties before and after blackening
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Table 2 Eigenvalues and variance explained of principal

components of pesticide residues and benzoic acid content in three

jujube varieties

TiH SRRRIE A5 5 % %
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