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Pesticide residue status and risk assessment of commercially available
“Feizixiao” Litchi chinensisin Hainan in 2024

WANG Qiong-Mei, ZHOU Ying-Xue, LIN Ai-Qin, WU Ji-Ren, ZHOU Meng-Li,
ZHONG Qiu-Xia, YANG Ya-Ya

(Hainan Academy of Inspection and Testing, Key Laboratory of Tropical Fruits and Vegetables Quality and Safety, State
Administration for Market Regulation, Haikou 570314, China)

ABSTRACT: Objective To analyze and evaluate the situation of multiple pesticide residues and risk assessment in
commercially available “Feizixiao” Litchi chinensis in Hainan. Methods In 2024, 35 batches of commercially
available “Feizixiao” Litchi chinensis samples (referred to as “Feizixiao”) were collected from 13 cities and counties
in Hainan Province (Haikou, Qiongzhong, Danzhou, Lingao, Wenchang, Wanning, Ding’an, Lingshui, Chengmai,
Sanya, Baoting, Qionghai, Wuzhishan). Gas chromatography-tandem mass spectrometry (GC-MS/MS) was used to
detect 195 kinds of pesticide residues in the samples. The detected pesticide residue components were analyzed, and
risk ranking as well as dietary exposure risk assessment of these residues were conducted based on the risk ranking
method. Results The total detection rate of pesticide residues was 100%, with a sample qualification rate of 62.9%.
A total of 16 pesticide components were detected, among which only 8 had corresponding maximum residue limits
established in China, accounting for 50% of the detected pesticides. The 4 kinds of pesticides had a detection rate
exceeding 50%, namely difenoconazole (91.4%), lambda-cyhalothrin and gamma-cyhalothrin (80.0%), flumiproparil
(71.4%) and cypermethrin and beta-cypermethrin (51.4%). The distribution of pesticide residue types detected per
batch was as follows: 1 batch with 1 type, 6 batches with 2-3 types, 6 batches with 4 types, and 22 batches with 5 or
more types, with a maximum of 8 types detected in a single batch. Based on the residue risk scores, among the
detected pesticides, 3 were classified as low-risk, 10 as medium-risk and 3 as high-risk. In the chronic dietary
exposure risk assessment of diverse populations, the acceptable daily intake for males exceeded that for females, yet
both exhibited low exposure risk levels. Conclusion The detection rate of pesticide residues in commercially
available “Feizixiao” Litchi chinensis in Hainan is relatively high, possibly related to the current standard specifying
the whole fruit as the testing part and the lack of corresponding residue limits for some pesticides, which requires
standard improvement. Multiple pesticide types are detected in single batches, likely due to alternating/repeated
pesticide application during production; the results can support scientific pesticide use. Risk assessment shows most
residue and chronic dietary exposure risks are low-to-medium and controllable, and consumers can reduce potential
impacts by properly cleaning the peel.

KEY WORDS: “Feizixiao” Litchi chinensis; pesticide residue; risk assessment
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Table 1 The 195 kinds of pesticides detected in whole “Feizixiao” Litchi chinensis
B [latg kA
NI IR i, WO R TR . EIRRE . REOREE . ORBRBE . SREURL. MR, PR . IEREE . NI
WL UBEBE . HUBGEE . RZREE. BRAEE. MAWER . mAWRGEEE. JKIGHR . B . WOERE. MR, MdumiRE . Tk
WEOERE . BRI TESEME. XPGUEE. XTEE. vERSE. Teuk. GOKEE. ERUE. R, BTN . BN
. RS ERA RROR A E AR . BURRAE R . ARSI R AR R E AR . e . WPERE . LT
FRBEXT BB . AT . T AEEnERE . WILRAIE . WRsEms . A0, PO, som s, Memimh, SRR . R
BE . OMST. BERE . B, BREAEE. EECHER AR AR . AR TRIBRRE . ThR . WENERE. KLREk.
PMERE . HULAGNE . WEVERE . RRBE. SHRURMERE . SEURWEB . —eREk . RO REEER . RIEEEE. RINE.
AEYIAAEEE . KRR . RE TR AR T OREE . ELRURNE . TUORME . BORMEDE . LR . TREER . BURUAEER . 1
e, SURE . EWRUIRE, COLBUREE . SOBE. ZWiMk . ZWERmBE. R RIKIRH SRR, ARk, &
WEEE . VRUEEE . R ONEOR . SRMEE . SERARMERE

A% H (355 5

MEBARE . KT OREET PR ZWEBEEIRRNE . ORFRR . NERRE . DEMERG . BORPE. VERRR . R, v

SN . R SR . PRONMREY . PRUURRNE . CUMMREE . WIRSTAGEE. RSN RS . BERINR . WEEIR . R

WM. WEERE . LER . MSTENE . TSRS | OB SRR ARREE | R SRR DOSREME DY SR
K CIBHEA ., Mg REIR . ARR . FRR . MERR . AR . KRG . AR

WRECRE . YRR, WP IMRIRE. PRONURA . BRSEE. BURRRCE . SRAPE. F5UGA. FEAdt. YRR, FR T

FETd . ShEE PhUCHE, WREEN . BORM . WORNG . BORA, BOBR . RERE. NEME. TERE. CHIRR. R

Je. WERIER . ST WERRE . REFR. ORES, ORER ., FEE. TR, FORBRERE. PORBEE R . =R RE

B HSE LM, LR, ZTRA . ZTHER . CRKRER, LARFRE, AR ER ., SNg, REEmR, %
WEME RN . MESRORBR | BRACEE . B AEEL

HEL) A A TR 3 5 R, WM RN R




200

B 24 iR AR I 2 4l

FH1TE

1.3.3 R#HAZEGHRN

FE O FT AL B R A 2Bk BRI 5 ¥ S | GB
23200.113—2018 i 42 A [ bl A IEPE G oh 208
Fhge 2 B OLACH 5% B S AT A8 AORE £ 1% - D i 1 R vk )
PAT o WAL FR 2R IR TR, A5 A 28R
TH R A & A% B A A B e, AT ] = AR B DO AR
FRAURBTAY, k4 GB 2763—2021 HR R4 2 KAk ER
PR & (maximum residue limit, MRL), XJ#EN: A4S H A0 25 5%
A TR ST
134 R%HHGReH T

REFIRARAGMENE . SEA(LUEH RITFEAGR,
acceptable daily intake, ADI {HNS%), REEHEALLE], 52
I fo P 256 % ey 22 i AR A DG DR 3R Y, o g g il <4
TH AR B IS #E AT HE 7, 118 A, K2y
BB RSB DL SRR, STEMR, RIS . HEPHatnay e
SAEAERI N 2% 2 iR o

S=(A+B)x<(C+D+E)xF )

X A AR EMETESCEEEE R, median lethal
dose, LDs); B N4> (ADI); C NEEE LLBIiESr; D N
A PRl SRR PF 435 E i 2R 8 AFERURS T4 F ook
5% BRI 5r o
135 REAFIR IR BRI

HTaMEaR AR RET BlHHMRAR,
THERHEF DR — & AR 2 MRL R, X Fh =
EEXTUESR, BAE PRI E AR G B4R, Atk B AR .
AHIFFE R S 1 RS PPk =0 F e 5 ik AR I

=2

RAEA TR (KIS A . WA (Q2), %ADI

(B0 /N 2 7R KU BG4 %ADI<100.000% 5, XU AT 4

%, %ADI>100.000%H, 18 MR8z XK .

xF

bvio x ADI @)
3 %ADI A8 PEIE AR ; co A5 A 25 F- 1 5%

P, mg/kg; F MR E TR H M A, kg bw AR

i (body weight), kg; ADI 45 H 48 A, mg/kg * bw,

1.4 EFIEAIE

K MS hunter GC-QQQ (2018 JiitA) 74 T 5ud 43 #r,
Microsoft Excel 2023 |32 . £K .

2 GER55H

“UWFRPRAGZRBIENR

35 LA AR S AR ML, A ZA 100%,
LR 16 B2 154 Tk, W3R 3. F# 3 Al L, Kk
e LA, BB 4 R, IREE 11 A, SRR
fHE, & AT R FEGEMAR L PR EMAF 16
Flge 2, #6525 T 50% (5 50%) A 4 Fl, A 2Rk 2R
M RPN AA TR . SR A AE TR RN = A SR F AE TR . S A A R
IR ACA TR, P 2Rk B RIS Rk 91.4%, K
Tigk FFY PR Sy AR e — ORI, LR R S A AR
KIAWER, # TR0 F 54K 5 8 H B =om
W BERRAEP S ] fig kR P e R R R P A L
BRI, U AR . K AT 20%~50%11)

%ADI=

2.1

“UEF R BRI RATRE KIS HEF e AR 15 S TR E AL

Table 2 Scoring and assignment criteria for pesticide residue risk ranking indicators of “Feizixiao” Litchi chinensis

EiELzn TRbrE: 154 TRPRE: 134 TRPRE: 134 FRbRE: 55
A gtk B 2 3 B 4 i E: 5
B: #3/(ng/kg) >10.000: 0 0.100~10.000: 1 0.001~0.100: 2 <0.001: 3
C: HEHfl/% <2.5:0 2.5~20.0: 1 20.0~50.0: 2 50.0~100.0: 3
D: i FAR /% <2.5:0 2.5~20.0: 1 20.0~50.0: 2 50.0~100.0: 3
SESE S PN No: 0 AKATHE: 1 HEE: 2 ToAH S EE: 3
F: 3R FKTFA5 5 FeAG 1 <1 MRL: 2 1~10 MRL: 3 >10 MRL: 4
#: No #/RFTEEAAHE,
£33 “WFEHHPRAKBRBIER
Table 3 Detection situation of pesticide residues in “Feizixiao” Litchi chinensis
, " % B e R
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/(mg/kg) Eiinie /(mg/kg)
1 N RN IR i 32 91.4 0.00~0.48 0.5
2 N 7 ik AW s 17 48.6 0.00~0.24
3 TR A = 2 5.7 0.00~0.027
4 PR A b 1 2.9 0.00~0.034
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Fig.2 Risk ranking of residues of 16 kinds of pesticides in“Feizixiao” Litchi chinensis
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Table 4 Chronic dietary exposure risk of pesticide residues in “Feizixiao” Litchi chinensis for different populations

e LA SRR EHARYEAR  BUEH R LM A R FHE ADL%  4obE ADL%
/(mg/kg) /(mg/kg * bw) AR /mg A /mg

1 2 ik Y PR 0.1121 0.01 0.6960 0.5900 0.469 0.553
2 TH P4 i 0.0231 0.1 6.9600 5.9000 0.010 0.011
3 RN 0.0013 0.07 4.8720 4.1300 0.001 0.001
4 (R 0.0010 0.03 2.0880 1.7700 0.001 0.002
5 AEALI 0.0457 0.01 0.6960 0.5900 0.191 0.225
6 2 0.0019 0.1 6.9600 5.9000 0.001 0.001
7 LR 0.0097 0.0005 0.0348 0.0295 0.812 0.958
8 N EETR 0.0453 0.025 1.7400 1.4750 0.076 0.089

ﬁﬁ;};;g;? K 0.0218 0.04 2.7840 2.3600 0.023 0.027
10 %aﬁi@%ﬂ%;ﬁ% 0.0752 0.02 1.3920 1.1800 0.157 0.186

T P

11 R RS IR 0.0049 0.03 2.0880 1.7700 0.007 0.008
12 AR A R 0.0600 0.01 0.6960 0.5900 0.251 0.296
13 AH AN 0.0766 0.02 1.3920 1.1800 0.160 0.189
14 L 0.0004 0.00005 0.0035 0.0030 0.334 0.334
15 TR ik 0.0047 0.01 0.6960 0.5900 0.020 0.023
16 i 0.0080 0.05 3.4800 2.9500 0.007 0.008

3 Wit5%R

AT AR Z R B 30 100%, 35 LFEan kit
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