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W5 AN 25 20 bk, BRI T R4y
AR (RO R RS P, T-20 CHR IR AF
ERILE
1.2 KF S

RAHRAEM 126 1> RO AR FREREE OR 47 B}
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Table 1  One hundred and twenty—six kinds of pesticides detected in the whole fruit and pulp of litchi
% A & #R
&l VAR CBT s FURR KRR AANEE RIRALEE T AREE DA T ARG AN R iEsE A

A A KR A

BB TR B F B ST ELBE A ZBE T AT BB AR BHR e BE AR s R AR
BHE AAAPE AARDE KA FORAm TRAIE LAHH BPM AP XS M.
BB T HLRE BT OB CELA S AR iR RO TR R RO, AT R Rk v R R iR
Rk KO MR R KR vk R B R Rk SOk | RUNE SRR L R 4D R PR R R EUER DR AL R R L AL
Wi B MR R R R R MR AR R BB AR R W BR A R SUR BEAE w9 AUk BEME BRGE kBRI T AL
PP AR BV BR R BEDE R BEE vk R B ME A R A A R R R R R LB kR R
Wk 7 B R B AR R ER R B LRk R R

SHRA FARBER AR AR R, P 3
SR EE RS A Eek AR AT HER EER FAR Sy Runs kR F AR
WU BB 8 W R R E R LR

1.4 BERZEZEXER T HEF

141 1@ VERG 2 g XA MR b BT R
B ARG 7 R M E A KIEITTE=24 1 E i
FEA S LLAE H AR A B S 4 H R AR
(ADD) 9 H 5 R R % ADIL, 3 s Hh A 24 5% B
(112 P IR £ 2% 58 KU (% ADL) 133 A 0l (1),
STMR 7R A< 245 LT % B v AL (EL, F 3R 3 AT 2%

it bw Rm AREFEA TR ADI(mg - kg™ -bw) %
R H ARV BT, T E = R R AH
AR, AHESE 7 BUH 7 5 2 I WHO (GEMS/
Food programme) H'#L2E Y GO9 X (41 & [ ) 4L
i, 75 A HSF- X578 9% 8k 0.0291 kg-d, T8 AR A
A B F5 60 kg 2!, ADI (mg/kg bw ) B3 K 95 T
GB2763-2019, H 4l 4 24 5% B XU 3£ I 00, 9%
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ADT H#R /N, 18 PR £ 5% 58 KUK B/ % ADI {E /)
T 100.00% 0}, 2 75518 4 i £ 7 5% AU AT L4252
M %ADI {H KT 100.00%H , £ /R4 A Al 232 1 K
(748

%ADI= i?ﬁg? x100 (1)
142 Z2MEEREXNRITE Wi A
FERO SR I B B U LA o 6 40 5 A d il 5
{85 203 %57 (ARD) B [ 43 s HE%
ARID., 758 AR 25 5% BRI 2k I B 2 68 XU (%
ARD)#IRAK (2)1HE . HR Ronfmsk U
S DL T 0 4 T E A 7 i S T (kg) , B0HE Ok U5
F WHO (GEMS/Food programme ) ;V k728 5 [A]
T, S ORISR B ] — A A AR R AL
M5 B A S —FRER 3 ARID KR At S EZH &,
R T IMPR 4452, LP R K4 (kg) , /&
BB BRI T, FoE R R A
KOy (LP) B Sk= , 2% WHO ¥l , 77 B K 0y
N 0.2639 kg, B AT EER 2 Bl 0.0164 kg™,
AR (SM)iE i A 3) TR, RIER 258
RS VEAR B, 24 % ARED /N F 5% % F 100.00%H
FoR MR v DAHE3Z, (BN XU BRAIK ;. 24 %ARID
R T 100.00% M, 7 A1 A v B2 32 1 AU

%ARID= HRxev+k()LP—U)><HR ARDx100 2)
w

Uxv+LP-U

143 RFRENREHET AR 2558 X HEF =
W [ 5 2 5 B 8 DL S I HEIT IR, A
(R 2R 3 R #4r IRAE 2,3,4,5 41),
B HEERL (=1x107,1x107~1x107 , 1x10°~1x10",
<1x107° mg/kg 7 MMKAE 0,1,2,3 43),C MEE
B (<2.5% ,2.5%~20% ,20%~50% ,50%~100%"43 )
WAH 0,1,2,3 4),D A A % (<2.5%),
2.5%~20% ,20%~50% ,50%~100% 43 5|1 0,1,
2,343 E R kg NBE (TS AR KT RE AT AT RE
TCAH B IR 0,1,2,3 40, F AH A 2y
5% B K (R # . <IMRL.IMRL~10MRL, =
1OMRL 43 A WEAH 1,2,3,4 43), #s% 8 K455
SEIMEITE BAREE AR 2 Stk 4 O (REE
2RO LDs) s IR A b EAR 2515 B W
B, HPERE L ADI {HIR A GB2763-2019; S %

AR AR 25 5% B RV 4543, THE A U5 (4) , M i
5y . KR 258 ok 3 25, o iR i AU A
25 (5=20.0) XU 4 25 (15.0 <5<20.0)  fik X
KA 2 (S<15.0)

S=(A+B)x(C+D+E)xF (4)

2 #ERERH
21 HZHERMREADRAZBER

I BCRE SRR 43 5 T e 38 HEU L )T AR 35
LUV 13 HER AE A 6 HEWR RS 8 HEvk AR
A R TR L L% 2, A SRR AR AR 25 5% R 1Y
BLULEE 3,425 ZHR FRAE S LU LI 1, 4 SRR
e, 2G5 B G RO 100% , SE K H A 2 38 Fi,
AR TR 2 Bl k2 9 B (RFEAR 2 27
v, A 1 SR HERT 3 0 43 S0l 2 B AE I | Dbk e ok 1A P
B DR , BRI 2 A AR 2 13 B SRR AR
RETECH 6.3 By ALHE & &4 4 B KR i (GB
2763-2019) F1 v [ A 24 5 5L W 25 1)) 77 A 4
Hx HE R 2 v i oA i B AR R I A 26 i R R
I A 2 02 25 Bl Z A3 4 S oGt il i s ik
DRI AR Tk PP B e | ST A TR AR ok B e R SR 2
P W DRI T TR SRR AR IR 8 Rl 2 5k B R A
FEBR N 439 , v it mee ik 7 G R A R 5k 419,
AT MARZGHAR RN 1%~3%, FWFESH K2
B B R 54% IR AR 2 12 B AL AE A
RH] 1R PEEAZ 1R AREEARZS 10 B KRR
FLHEET 3 B9 53 B2 B UIR KGR | WK & fre | A~
FEf PR 2R AR 2y T B R AR 25 H0h 1.1
Pl (A7), RPE GB 2763-2019 Arifi il , 4
12 MR R bR . R TR AR 25 A 26
Tofr v A il 2 e KB R BR A o (3 S R R Al

x2 HBRERKIR
Table 2 Source of litchi samples
A R B

it
WE d A m Ak A

L 10 4 0 6 0 20
A 8 10 2 0 0 20
B 6 12 0 0 2 20
X 7 8 1 0 4 20
D3] 2 1 10 0 2 20
h¥ 38 35 13 6 8 100
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EBR AR MERIREE RBR ARy  TRE SR BUG T IREEICTE A A BT, SR A AR
PRRAR R GARAG , AN KA 2 P A 12 Fhky FE A 2 I R S

R3 BEERMEAPRAKRBEBR
Table 3 Pesticide residues in the whole fruit and pulp of litchi

N R . RXEEG .
s S sk 5% %8 % 16 B /mg-kg o 8 47 %1%
2R R A 2R XA 2R 2R KA
g i3 84 - 0.0056~0.7869 - 1 0 -
vk v B B By 1% 71 5 0.0170~1.1287 0.0119~0.0306 0.1 39 0
% & &3 70 32 0.0207~1.5480 0.0109~0.1146 - - -
ALK B & 66 2 0.0151~1.3201 0.0211~0.0289 0.5 2 0
R % B &3 46 29 0.0183~6.2534 0.0121~0.6626 - - -
ok BF Jie &2 42 13 0.0169~3.3840 0.0324~0.3215 2 2 0
¥ 1% 35 9 0.0164~0.5156 0.0133~0.1018 0.5 1 0
BT ok 1% 31 5 0.0240~0.7822 0.0102~0.0665 0.5 3 0
5, v % 1% 23 7 0.0169~1.1376 0.0162~0.2602 - - -
ER B 1% 21 6 0.0149~0.3723 0.0228~0.1105 0.5 0 0
AAAH B i 18 - 0.0240~0.3689 - 0.1 2 -
vk, o ok &2 15 2 0.0155~0.2869 0.0215~0.0326 - - -
Sk R P B & A 15 - 0.0250~0.3338 - - - -
& 5 I &2 10 - 0.0040~0.0822 - - - -
¥ 4L ¥ 85 il 9 - 0.0058~0.4586 - - - -
vk, 7Ry i & A 9 - 0.0167~0.2919 - - - -
7 i B i3 7 - 0.0100~0.0912 - - - -
R % B & A 7 3 0.0246~0.1517 0.0185~0.0274 - - -
k& i &2 7 0.0236~0.0830 - - - -
oK & B &7 6 0.0236~0.1404 - - - -
e kK il 5 0.0300~0.0841 - - - -
vE v 1] R &7 4 0.0240~0.2505 - - - -
= vk B i3 3 0.0173~0.0611 - 0.2 0 -
WK Bs i3 3 0.0064~0.0298 - - - -
A3 g P33 3 0.0771~0.7671 - - - -
v9 Rk B P33 3 0.0404~0.2655 - - - -
A H B L3 3 0.0364~0.0968 - - - -
73 Bk 1% 3 1 0.0153~0.1412 0.0315 - - -
R Ry L33 2 0.0100~0.0272 - 0.2 1 -
AR R & 1 0.0791 - 0.02# 1 -
FUK 3 B i3 1 0.0739 - 0.2# 0 -
T S 1 0.1952 - - - -
o & B S 1 0.1688 - - - -
2 S 1 0.06 - - - -
Rk B b K2 1 0.0366 - - - -
B R 2 1 0.6274 - - - -
AR v 2 1 0.047 - - - -
ZRF B 2 1 0.0172 - - - -

TE & #7327 P A0 PR K R 2 10 e R R 2 5% B R Ak
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Fig.1
whole fruit and pulp of litchi
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g K TE - 0.00~21.75%, 418 1.05% , HE
FERT 3 L4 R - SRR AR 21.75% (B U 5.18%
SRR 3.56% . kG 2 5E KUR Y L 0.03%~
37.00% , #11H 2.99% , HETE T 5 57 19 53 591l Sy = e g
30.22% , WK & i 16.74% , F R4 BR 16.33% | ik W
BEGTE 11.17% R RABE 9.12% . th TH 1 R 24
218 AR AE YT 100% , H 45K H A 24
B i e (A I AR T H e 2 RIRAE, DO 75 kL
A LG 5% B RAIS , 76 PT 4232 Y5 [ B T A L kL
RE AR AR B EAL, g e 2R
AU T (B AR (Bl 25 SR R 9 ) | Tl A T 422

ZH

R4 BHRERRAXEEURSRENENIABEIRRENG

Table 4 Chronic dietary exposure risk and acute dietary exposure risk of pesticide residues in the whole fruit of litchi

STV T T T R A T'T"Y S L LT P PSP O Y
X4 AN Z/mg-kg! % /mg-kg!
mg- kg ¥ 18 /mg - kg™! F R/ % I F IR % mg-kg™!
bw bw
E 310 0.7869 0.0986 0.01 0.8135 0.1 3.8925 20.2224

o v ik ) A 1.1287 0.1183 0.03 0.3253 0.05 11.1666 10.1112

& & ik 1.548 0.1801 0.02 0.7429 - - -
AAH B 1.3201 0.1239 0.02 0.5111 0.04 16.3252 8.0890

R4 Pk 6.2534 0.7383 1.25 0.0487 - - -

oK 8% 3.384 0.1159 0.01 0.9562 0.1 16.7395 20.2224

"5 @ B 0.5156 0.0829 0.2 0.0342 - - -

EN N 0.7822 0.1042 0.01 0.8597 0.3 1.2898 60.6673
R B 1.1376 0.0543 0.03 0.1493 0.3 1.8758 60.6673
SHR 0.3723 0.0337 0.03 0.0927 0.5 0.3683 101.1122

A AAH B 0.3689 0.0549 0.02 0.2265 0.02 9.1241 4.0445
b K ok 0.2869 0.0645 0.06 0.0887 0.4 0.3548 80.8898

AR OR W BE R 0.3338 0.0921 2 0.0038 - - -
= 0.0822 0.0177 0.03 0.0487 0.03 1.3554 6.0667
WA H B 0.4586 0.0423 0.03 0.1163 0.03 7.5618 6.0667
vk 7 B 0.2919 0.0292 0.1 0.0241 - - -
7 i A 0.0912 0.0367 0.03 0.1009 1 0.0451 202.2245
R % B 0.1517 0.0578 0.02 0.2384 0.02 3.7520 4.0445
R & 0.083 0.0307 0.1 0.0253 0.6 0.0684 121.3347
o vk bR 0.1404 0.0603 0.009 0.5528 0.5 0.1389 101.1122
wE Rk 0.0841 0.0476 0.07 0.0561 0.1 0.4160 20.2224
vk v T AR 0.2505 0.0413 0.006 0.5679 0.6 0.2065 121.3347
= ek B 0.0611 0.0432 0.001 3.5640 0.001 30.2241 0.2022
FEOR ) Be 0.0298 0.0157 0.01 0.1295 0.01 1.4741 2.0222
R H B 0.7671 0.1838 0.05 0.3033 - - -
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(8% 4)
. #8AHR EMAE F .
, RaM REBEE gy T AR RARR
S 3 A F/mg-kg! Z/mg-kg
mg-kg™ ¥ 18/mg- kg™ b 3 58 R 1%/ % b I E R /% mg-kg™
W W
v R &k R 0.2655 0.1527 - - - - -
v A B 0.0968 0.0781 0.09 0.0716 0.09 0.5320 18.2002
E73E 0.1412 0.0412 0.07 0.0486 0.3 0.2328 60.6673
ER:RES 0.0272 0.0186 0.02 0.0767 0.6 0.0224 121.3347
ARR 0.0791 0.0791 0.0003 21.7525 0.02 1.9564 4.0445
AR H B 0.0739 0.0739 0.02 0.3048 0.2 0.1828 40.4449
AT B 0.1952 0.1952 0.06 0.2684 - - -
vk R 0.1688 0.1688 0.2 0.0696 1 0.0835 202.2245
255 Ik 0.06 0.06 0.02 0.2475 - - -
WAk BV 0.0366 0.0366 0.1 0.0302 0.9 0.0201 182.0020
Bk R 0.6274 0.6274 0.01 5.1761 0.1 3.1035 20.2224
F Wz 0.047 0.047 0.007 0.5539 0.02 1.1625 4.0445
= A A B 0.0172 0.0172 0.002 0.7095 0.2 0.0425 40.4449
- : 274 27.6
2.3 HZHABNRAKBXEHF SRS 252
2 B8 LA 75 A% KUK DA 40 S B, 3% 1) s b
B BHEE AL o7 BB T LU 2.59%~20% , A2y ... i
MR 200 3.8% B 72 A B 22 L9 (C) IR JJham
B (DRI 1. i T FTOE 75 2 i
\ S, [N N ITIN g dLJK 15.75
ﬁ)\ﬁ*ﬁﬂé%ﬁ(%,%%%ﬁ)\ﬁi@)ﬂﬁﬁﬁ 3,*& i ] 15.45
P T =7 A
A Ay H e 2 5% R KUK 1543 (S) kA7 UK HE R (1 s 1515
2) MR S HRE K T 5 XU 4 24545 2 3E omeicd -
SURARE R M B USR5 o B 45
AU R 2454 A AUR A R (B JUBR | HY U3 TR IR gﬂéﬂf 123
> oy e Sy . o) - N E : R &
Wl B HUBK BE R R | = kB FUN 6 TR 8 AL MR :%Mn;% 115
N e e It 115
AU A 25 47 K 40 ik | W fi Rl | s R Tl AR Tk A hiB 1
M TR 25 LR P (KUK A ZE 4 B 4 L o
17 A ¥ T2 ) 10.6
R AG A 25 PR 13.19%,21.1%,65.8%, s oy
[ i 10.3
4 e z
3 STt s 103
DY S 10.3
3.1 RHGKEBRR ST 10.3
. ‘ . L SHURHIRE 10.1
FHEG 572 X 5= 4 (B b ) SR A T B 7 A kR ST 10.1
. N N o N .y Btk 10.1
7 13 2 TR VT R O LR
13k 3 036 , £ T AR A7 10 S 0 5 o (L 47% 7T 2 ke i 101
T % T 7 70 B A 25 5% B K ARG . A b Gl oL, . . ;
e N N . 5 10 15 20 25 30
100 LU B AT 8 HEUORIR Tl pg, A & S 14
8% 7 TIZAFHE L 7 B N B 520 1% 1 Risk score

Fe il (RR i 6 S S 38 8 H |, 2020 45 3% [ 7% A E 1
FE P = 40 9k 2.44 J7 i1 255.35 1 1) B

B2 HmERT 38 MEHKRGHZRERKEHF
Fig.2 Residual risk ranking of 38 pesticides detected

in the whole fruit of litchi
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43% ., {HJ2 A b A 47 38 19 2 B KUK PEAS A 52
FE S BCR (43508 155 HEUCRN 268 itk )11 AR A
FEAE AU (100 FE W) A X 20 | 3 0] B il 15 47
S T 5 SR A AR 22
32 RAKBERFBNXKERKHF

AR VEAT o T 4 7 A 4 S v AR 2 5 BR 0 TR I 1
T 108 DAV R 2 £ R 5 AR TSR 3 Dy mT Az
IR, AE H TR 0 2 8 B 2 A A KL
B DG AR R 3 TPl ok AR e o AR R
BEA B TR TS 055 LA RO PR IR sl B = KU
VEAS B i B 55 DX I R B A R A ), ml B (A
i £ 2 R RV T 53 R A 2 XU HE 7 45 A7 7 I
25, WK U ARG PTA 25 SRAT AR T L — 25 1 9
JEAFFE , BLAN, T 5 RS 4k 2 5% B /KO- L 4 SR
PG, FLVA A B AR AR 24, U B A 2 AT B
SR A 24 5% BRI 1 2 R AU L 4 SR PR AR A5 I I
1 KRB AR,
3.3 #it

5 AT TR A A R R AR 28R B AR
T R ISV I 1 5 8 KUBS PR T 100% , S vl 4252
RUBS: o 75 B 4 T A 245 8% BRIR DU 258 SR WL, A6t Ak
PRI S 2 TR A, S b KU G A 2 b
KR B AR 2 K 2 AR R A, 7
A B (25 B ) R A i B K gk BR PR
Y (26 FO) K AR 2 5 R R # R AR R
LI FH 245 0 0T 6 28 4 i A ) A B SR RS
KA, A AR v R TR A A KT A e XU
FOoBAR A 25 AT IR A B, TR Sk I A e 2 A v
AR 24 5% BR AR G B I B2 A IRl A R, e
ol FH A 245 85 10 A B R T R A 24 35 Kk B B A
WERIHIETT, E— 20 IR 75 A2k 7 aeh A vp it 2
S BUEE N,
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2 % x #
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Risk Assessment of Pesticide Residues in Litchi on the Market

He Shuang'??,

Zhou Yujia',

Li Zhijian"*?, Su Donglin"*?,  Shang Xuebo'?**

(‘Hunan Agricultural Products Processing Institute (Hunan Food Test and Analysis Center),
Hunan Academy of Agricultural Sciences, Changsha 410125
“Laboratory of Quality & Safety Risk Assessment for Agro—products (Changsha),
Ministry of Agriculture and Rural Affairs, Changsha 410125
‘Hunan Key Laboratory of Fruits & Vegetables Storage, Processing, Quality and Safety, Changsha 410125

Objective: To understand the status of the pesticide residues and their dietary exposure risk of litchi sold in

city markets. Methods: 126 pesticide residues in 100 batches samples of the whole fruit and pulp of litchi collected from

Shanghai, Hangzhou, Nanjing, Changsha and Jinan were detected and analyzed. The risk of chronic dietary exposure and

acute dietary exposure of the residues were assessed and ranked. Results: The detection rate of pesticide residues in the
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whole fruit and pulp of litchi was 100% and 54%, the number of the pesticides detected was 38 and 12, and the ex-
ceeding rate is 43% and 0%, respectively; The risk range of pesticide chronic dietary exposure was 0.00~21.75%, with
an average of 1.05%, and the risk range of acute dietary exposure was 0.03~37.00%, with an average of 2.99%. There
were 5 kinds of high risk pesticides, including chlorpyrifos, cypermethrin, methomyl, pyrazolidoxifen and omethoate, and
the medium and low risk pesticides were 8 and 25 respectively. Conclusion: The risk values of chronic dietary exposure
and acute dietary exposure of pesticide residues in the whole fruit of litchi sold in five cities were lower than 100% ,
which was acceptable; The situation of pesticide residues in the whole fruit of litchi was not optimistic, the pesticide
residues level in pulp is lower than that in the whole fruit, thus their dietary exposure risk is also lower; It was sug-
gested that the registration of pesticides used in litchi and the formulation and revision of the maximum residue limits
(MRLs) required.

Keywords litchi; pesticide residues; risk assessment; dietary exposure risk; risk ranking



