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Rapid determination of multiple pesticide residues in fruits and vegetables on
bioluminescence inhibition of enzyme receptor

XING Shi-Ge', YAO Gui-Hong', YAO Mei-Yi', LIU Long-Fei’, LING Yun'"

(1. Institute of Food Safety, Chinese Academy of Quality and Inspection & Testing, Beijing 100176, China;
2. Beijing Biotai Co., Ltd., Beijing 100176, China)

ABSTRACT: Objective To establish a rapid analytical protocol for the detection of multiple pesticide residues in
fruits and vegetables on bioluminescence inhibition of enzyme receptor. Methods Regarding sensitivity as the
index of investigating, the effects of the extraction solvent and reaction time were separately investigated. The
pretreatment protocol and detection conditions parameters were optimized. Then, the sensitivity, false positive rate,
false negative rate and cross-reactivity of the method were evaluated. Results The findings demonstrated that the

enzyme receptor bioluminescence technique was capable of concurrently identifying several pesticide residues within
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fruits and vegetables, with a sensitivity that complies with the GB 2763—2021 National food safety

standards-Maximum residue limits of pesticides in food. The false negative rate was 0%, the false positive rate was

less than 5%, and the cross-reactivity rate was less than or equal to 0.10%. Comparative analysis utilizing both the

bioluminescence inhibition of enzyme receptor and the conventional national standard method was conducted on fruit

and vegetable samples sourced from the market, yielding congruent results. Conclusion The bioluminescence

inhibition of enzyme receptor established in the present study is deemed suitable for the rapid assessment of pesticide

residues in fruits and vegetables. It is appropriated for oversight by local regulatory bodies and assists companies in

improving their internal quality control, which is highly important for boosting the quick detection ability of pesticide

residues.

KEY WORDS: bioluminescence inhibition of enzyme receptor; pesticide residues; rapid detection; fruits;

vegetables

il

0 3

TR 2R R AR, Rk EEEY hE
BRI o . AR R AR 2T L AL . P
W K 0 1) Bz IR AN AR, FE RN R, %
O I AE « WHPRI . SRR SR B REGER IR SR
WG LIE R 27, $E5E80E . Summscea! 2, Hl
BRI SE R ER R 2502 H ke i R 252 —, itk
51 & B bt 20 IR E xR 25k B s+
M, GB 2763—2021 ( B L EEFRE P REREK
FREABRAEE) Il GB 2763.1—2022 (Wb 4B hriE ik
24T T RRENERSE 112 PR AR B R AL ) hBisk
IR SRS T B H R T % 00 T s A i 1) PR R R HE SO 1 K B
B, W B ML A F IR IR AR 25 1045 20 4300,

oA 25 RGN T 9 32 A 0 1k RN PR AG I i e
HBO kg A RS S K R SRS U,
PSR SNSRI ES B N =T S A R DA L = I S 81 U i
FERERT, AR A S, AE BILEFW AN,
G vk AR RO, AR ), ARG, TG K IAY
e, DUME & T I 0 Pk 0 2 o Bt Al H AR U170 4y
AR RS G IR PR A 0% B
RN BN T2 W R G RN . R R 4 1k 2 5 X B — R
BN ST soalll Wi/ e RS 118 2 (E2T 5 <4 oalll B %11 PP RS S o K
LA A 2 i FY R T A 24 36T 2 T FOEL Tk I35 2 o i 280
() R ARG 5 A 24 3R B8, (LR H Wi 38 5 ) EL st i
Wi 5 R, WA EOR R, Hm T ARRE, Fa HER
W R T T B R R R ER . BT IRE R 2R
FARG I (0 BLR AN T 2R, #5738 T B N P R . e R
g, FLICBAS AR 2% B M Tk B A IR %

ABFFCR R REREFLS GOt R 6, SRS
B 7 TSR 7L R o e B, ARG e, AR 25k P AG
M AR BERS M 8], Mk S B i, W FRFAKER
FVER AR 25 5% BRI Dl A R 7, $ ™ i i, HLA

A SR T R as P80
1| MRS

11 HmRE

HRAEARM AR TREE 1490 S AEAEY /32, WG 3
KRB ZONRERIEY 16 Fh: WhWERG . 3R Bk, 4.
L RN, AL RS, KPR, T, WK, K
ToOBE. BN ER. U, BRI T RS
BT, 2R I UE R IO AR 2 5 B B IR RE A . AR BR
T REPUR ARG . SR W4 . EERsE . R, 4k
. WK, SLOAEANT 52 Wk — 2SR i oy
1.2 RKFISNUR

L BRI (615 0.85 U) ., 2OLR M2 ARFZO R AL
PRSI R FD); BB . T HUR | R
B, PUERE . WPERE. SPREE. AU BUKEE . RR TR
B RIEEE. THISCA L. RLBE . KABE, AURR. &
PoE FH et . PR . S ET R. RRRR IR . AR . B
AT MERERE . KZEL. WKW, VEGREE. AR
TR TR, 2. 2,4- THR . AN/N/S . TR
NG . BRAEE . A JURERHE SR (BTR RS 1 mg/L,
%1% Dr. Ehrenstorfer 24 rl); JC/KBREREN(LEEE 99.0%, HE
EAERGIRA ), HEE. 2NE. ZBROER . NE(EiE
99.9%, 3%[E Thermo Fisher Scientific 2 #)).

NovaLUM II-X ZOERMAL . ER-INC-2x20 BB & %
(a2 A= W BARAT R 2L Wl); Xevo TQ-S AR (i HA
BE & 4> ¥ i 3% 1% (liquid chromatography-tandem mass
spectrometry, LC-MS/MS)(ZE & Waters 2~ F); 7890A S A A1
H I i 1% % (gas  chromatography-tandem mass spectrometry,
GC-MS/MS). Eclipse Plus Cz ZE4H(E (A 1%HFE(2.1 mmx 100 mm,
1.8 um) . ZORBAX SB-C,g % & 415 41:(2.1 mmx100 mm,
3.5 pm)(E HZHEERHA R W); SH-Rtx-1701 B
A FEAE (30 mx0.25 mm, 025 pm)( H A 8 H 4 H);



5512 4]

TRALAK, 2 sz A WPtk P I AR FIBE S Hh 24 2555 147

JC-SNS #5 R TAL (T S K A AR (L R A BRAF]); Lab
Dancer W RIHR 7 #5 (FEE IKA 2 F]); Milli-Q Advantage A10
Al KALEEEER A F]); ML104 23 KV OREE 0.1 mg, Fi
+- Mettler Toledo A 7))
1.3 L&
1.3.1 ol &

AR 48 17 L 8 2 AN SCIR R AR O, R IBOK SR g S
19 23 Rk AR (e il . R B . X BRmE . BRI
HPEmE . GEem . R HUKEE . RR T GERE . IRIERE.
THRvE E R R KRR EURRL. SBEH B, K
WewE . oA R, HISERREREE . ARUEE . BERE . RINEE.
BEEFIK Z BOIE I BARY) . Hcdli GB 2763—2021 il GB
2763.1—2022 FER 16 FhBLRCREY TR A 2510 i
KIRFAP G (R 1), RECS PR =200l 16
FACRAEY) 23 T 245 bRk B2 0.5 R th FRFD 1 A4
BEL A4 TR A it

R1 BMHRBERKKARPNERZERE
Table 1 Maximum residue limits of 23 kinds of pesticides in
vegetables and fruits

i L2 KR (mg/kg)  BFE3E/(mg/kg)
1 AR 0.02 0.02
2 i B 0.01 0.01
3 B 0.01 0.01
4 X} T 0.01 0.01
5 P 0.01 0.01
6 R el 0.01 0.01
7 L A 0.03 0.03
8 B 0.03 0.03
9 Wl 0.05 0.05
10 S T 0.01 0.01
11 KLk T 0.02 0.02
12 g 0.01 0.01
13 EEIN 0.05 0.05
14 K T 0.01 0.01
15 T iR 0.01 0.01
16 FURSR 0.02 0.02
17 T 0.02 0.02
18 e 7 0.05 0.05
19 VAR 0.01 0.01

20 PN R Tl 0.02 0.02
21 RRANEY 0.01 0.01
22 A A 0.02 0.02
23 KZ 0.20 0.20
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Fig.1 Extraction effects of different solvent

2.1.2  HiEmE AN

ANEE S RBUE 25 R EE 3. AR EIRE
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=, e N R AR ST S A T R B, BRI
AR LTS, 5 CkikE 5, S ERE
H 35 °C, WEHEBFIEIA 10 mint+5 min B, REE KT
100.0%, HISEEBEFIRE 35 °C, R SMERNE

SRS [E] 10 min, 986 AARNEE DA 5 min A
AR e 41k

®3 MEFHETRYELEROM

Table 3 Effects of measurement conditions on the sensitivity results

a5 30°C 35°C 40°C

8 mint3 min 8 min+5S min 10 min+5 min 8 min+3 min 8 mint5 min 10 min+5 min 8 min+3 min 8 mint5 min 10 min+5 min
i 21.7 41.3 65.2 543 78.3 100.0 435 69.6 80.4
AR 19.6 435 67.4 56.5 80.4 100.0 413 71.7 783
B 21.7 435 63.0 50.0 78.3 100.0 47.8 65.2 82.6
Gk 23.9 37.0 65.2 543 78.3 100.0 39.1 69.6 78.3
e 21.7 413 65.2 54.3 76.1 100.0 435 69.6 80.4
LRIl 26.1 37.0 65.2 543 783 100.0 435 69.6 80.4
A 17.4 435 65.2 56.5 78.3 100.0 45.7 67.4 80.4
TERRSR 21.7 413 65.2 543 78.3 100.0 435 69.6 80.4
UNEPS 10.9 326 543 543 783 100.0 435 69.6 80.4
¥ 21.7 413 65.2 58.7 84.8 100.0 435 69.6 80.4
HR 21.7 413 65.2 54.3 78.3 100.0 45.7 69.6 80.4
¥5 21.7 39.1 652 54.3 78.3 100.0 435 69.6 80.4
B 21.7 37.0 65.2 543 80.4 100.0 435 69.6 80.4
b 21.7 413 65.2 56.5 783 100.0 435 69.6 80.4
JERE 21.7 457 65.2 54.3 73.9 100.0 435 69.6 80.4
BN 21.7 435 63 543 78.3 100.0 435 69.6 80.4
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Table 4 Consistency of bioluminescence inhibition of enzyme receptor and national standard method
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