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Abstract: [ Objective | Kiwifruit is deeply loved by people, due to its rich nutrition and vitamin C. Hunan
Province is one of the provinces in China which cultivated kiwifruit artificially the earliest.Up to 2020, the culti-
vation area in the provice is about 300, 000 mu.The increase of planting area will inevitably lead to the exten-
sive use of pesticides.At the same time, it will increase the risk of pesticide residues.This study was to quantify
the pesticide residues and the risk to kiwifruit in Hunan Province, which is beneficial for systematic pesticide
monitoring and supervision in the future. [ Method | In 2019, 63 samples were collected from 43 kiwi fruit or-
chards in 25 counties and cities in Hunan Province.The high performance liquid chromatography—mass spec-
trometry (HPLC—MS) and high performance gas chromatography—mass spectrometry (HPGC—MS) were used to
determine the pesticide residues in the treated fruit samples.In combination with “GB 2763—2019 Maximum
Pesticide residues in Food” , the differences in pesticide residues in different kiwifruit varieties were analyzed
and compared.The acceptable daily intake and acute reference dose were employed for risk assessment of chron-
ic dietary intake and acute dietary intake risk assessment.And the Matrix Ranking developed by the Veterinary
Residues Committee of the United Kingdom was referred to for the ranking of pesticides and samples.| Result ]
The results showed that the number of the samples of pesticide residues detected was 43, accounting for 68.25%
of the total number of the samples.21 pesticide residues of the 70 pesticide residues were detectable in fresh ki-
wifruit. The detectable rate of pesticide kinds was 30%.In the detected 21 pesticides, the pesticide detectability
rates of carbendazim, carbamic acid, thiophanate—methyl, imidacloprid were 28.57%, 20.63%, 14.29% and
11.11%, respectively.The pesticide detectability rates of other 17 pesticides were less than 10%.Forbidden pes-
ticides and organophosphorus pesticides were not detected.Organochlorine, pyrethroid and nicotinyl did not ex-
ceed the limit of the State standards.But the detection result of carbendazim in fungicides was near the maxi-
mum limit. Among the different varieties of kiwifruit, the detection rate of pesticide residues in ‘Hongyang’ was
73.33%, and 12 pesticides were detected, which was significantly higher than that in ‘Miliang 1’ (64.71%) ,
and 6 pesticides.Their% ADI and% ARfD averages were 0.0376% and 1.638% , respectively, far below 100% , in-
dicating that there was very little risk to human health.For the detected 21 pesticides, the risk score of abamectin
was 20.15,belonging to high—risk pesticides, while the risk score of the other 20 pesticides was below 15, belong-
ing to medium and low risk pesticides.98.41% of the samples had a risk index below 15, which were in the mid-
dle,low or very low risk zones.[ Conclusion | The kiwifruit in Hunan Province was relatively safe.But high pesti-
cide residue risk should be focused on in its production and in the process of quality and safety supervision.
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Tab.1 Name and classification of 70 pesticides
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Tab.2 Residue level of 21 pesticides in Kiwifruit of Hunan

KRR/ (mg-kg") K%L G R 1% 5 BH R Y

K gk . ,
Pestivide Tooxiciy Maximum Detectable  Detectable (mg-kg™)
residue limit numble rate Residue level

LW R Carbendazim (355532 0.50 (Bt ) 18 28.57 0.01~0.487 5
FH L7 7 R Thiophanate—methyl iz 3.00(F#i%5) 9 14.29 0.010 4~0.485 4
W55 % Pyrimethanil (%33 3.00(3K R 3) 1 1.59 0.028
Fi 4 2 Metalaxyla k8 1.00(H%)) 1 1.59 0.014 4
S NGB Dimethomorph Ji5E:72 5.00(#i%) 2 3.17 0.046 7~0.062 5
BETAJiE Azoxystrobin k% 5.000 %) 4 6.35 0.011 5~0.049 4
WKL Prochloraz k& 2.00( %) 1 1.59 0.051 8
HEBEP BRI Difenoconazole R 0.50 (#§i%) 6 9.52 0.010 1~0.107 7
MWL TR Pyraclostrobin (355532 2.00(#j%) 13 20.63 0.015 1~0.500 5
J& 5] Procymidone K3 5.00( %)) 1 1.59 0.066
=i Triadimefo R+ 0.30( %) 1 1.59 0.099 3
S F R4 Cyhalothrin thEE 0.20(FFH) 2 3.17 0.029 5~0.082 8
TR Deltamethrin i 0.05 Ak ) 1 1.59 0.032 4
S HAGNE Cypermethrin T 020774 ) 3 476 0.014~0.114
1E H1 1% Thiamethoxam {lis3 0.50 (HAEAk ) 2 3.17 0.011 6~0.038 3
Mt Bk Tmidacloprid {35555z 5.00 (%) 7 11.11 0.012 5~0.417 3
Wi UK Acetamiprid {35532 2.003KH) 1 1.59 0.012 1
K Cyromazine (3533 0.50(T=4%) 4 6.35 0.009 9~0.015 3
MR Forchlorfenuron 572 0.05 (BRMBERE) 5 7.94 0.013~0.036 1
P2 2 Abamectin B 0.02(FH%E) 2 3.17 0.012 1~0.012 5
SURZEH N Chlorantraniliprole k% 1.00CHK ) 3 4.76 0.023~0.130 6
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Tab.3 Chronic risk assessment and acute risk assessment for pesticide residues in kiwifruit

LI Er A KU AL E A KU
Chronic risk assessment Acute risk assessment
K2y 20 -3 (i R otk At SkRe %a
Pesticide FOVFBEAGE BRERME/ FEA seEEY ZEFIEY ALY # TR/
(mg-kg'bw)  (mg-kg") KB/ % (mg-kg™)  (mg-kg'-bw) (mg-keg')  KBE/%  (mg-kg™)
ADI AR ADI HR ARFD ESTI ARFD SM
Z R Carbendazim 0.03 0.186 8 0.098 6 0.487 5 0.10 0.005 8 5.8056 8.40
HH L 7T R
0.09 0.097 4 0.017 1 0.485 4 0.20 0.005 8 2.890 8 16.79
Thiophanate—methyl
WEFE M Pyrimethanil 0.20 0.022 8 0.001 8 0.0228 — 0.000 3 — —
HFE R Metalaxyla 0.08 0.014 4 0.002 9 0.014 4 — 0.000 2 — —
I L ik
0.20 0.054 6 0.004 3 0.062 5 0.60 0.000 7 0.124 1 50.37
Dimethomorph
BEFE R Azoxystrobin 0.20 0.022 2 0.001 8 0.049 4 0.18 0.000 6 0.326 8 15.11
W Af 1 Prochloraz 0.01 0.051 8 0.0820 0.0518 0.10 0.000 6 0.616 5 8.40
Tk R B
0.01 0.036 7 0.058 1 0.107 7 0.30 0.0013 0.427 4 25.19
Difenoconazole
b e i
0.03 0.1519 0.080 2 0.500 5 0.70 0.006 0 0.8516 58.77
Pyraclostrobin
JEE B H] Procymidone 0.10 0.066 3 0.0105 0.066 3 0.10 0.000 8 0.789 6 8.40
= Triadimefo 0.03 0.099 3 0.052 4 0.099 3 0.08 0.001 2 1.478 3 6.72
SRR
0.02 0.056 2 0.044 5 0.082°8 0.02 0.0010 4.9307 1.68
Cyhalothrin
TR A g
0.01 0.032 4 0.0513 0.032 4 0.05 0.000 4 0.771 8 4.20
Deltamethrin
S AR
0.02 0.059 7 0.047 3 0.1140 0.04 0.001 4 3.3944 3.36
Cypermethrin
WE i
0.08 0.024 9 0.004 9 0.038 3 1.00 0.000 5 0.0456 83.95
Thiamethoxam
LA
0.06 0.094 0 0.024 8 04173 0.40 0.005 0 1.242 6 33.58
Imidacloprid
0.07 0.012 1 0.002 7 0.012 1 0.10 0.000 1 0.144 4 8.40
Acetamiprid
P
0.06 0.012 1 0.003 2 0.0153 0.10 0.000 2 0.2000 8.40
Cyromazine
SER
0.07 0.022 4 0.005 1 0.036 1 0.10 0.000 4 0.429 8 8.40
Forchlorfenuron
E S
0.001 0.0123 0.194 7 0.0125 0.003 0.000 1 49755 0.25
Abamectin
SRR
. 2.00 0.0913 0.000 7 0.1306 — 0.001 6 — —
Chlorantraniliprole

2.4 BRYEHEH R 25K B XU HE
ARG BRI TS AR 25 B REE T2 P 5k B K AR AR TR KU DY AR 245 KU A4 o
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Fig.1 Ranking of residues risk score of 21 pesticides in kiwifruit
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Fig.2  The proportion of Ranking of residues risk index in kiwifruit
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F4a  BRARHEF 21 FRZ5H) eMRL
Tab.4 The eMRLs of 21 pesticide residues used in Kiwifruit

K24 H RV R, ZReFR  RKEREREMAIE,  FORGR R A

Pfffde (mg kg™ *bw) (mg-kg™) (mg-kg™) (mg-kg™)
ADI SM eMRL MRL

£ H A Carbendazim 0.03 8.40 3.28 0.5 BxAEHE)
I L7 7 R Thiophanate—methyl 0.09 16.79 9.84
WAFEHE Pyrimethanil 0.20 — 21.87 3R
7 R Metalaxyla 0.08 — 8.75
JBEML I Dimethomorph 0.20 8.40 21.87
WS TS Azoxystrobin 0.20 15.11 21.87 5K
WKEEHZ Prochloraz 0.01 8.40 1.09
Ffik F 3Rk Difenoconazole 0.01 25.19 1.09
ML B T Pyraclostrobin 0.03 — 3.28
JEFEH] Procymidone 0.10 8.40 10.93
=M Triadimefo 0.03 6.72 3.28
ST A Cyhalothrin 0.02 1.68 219 020325
R4 Deltamethrin 0.01 4.20 1.09 0.05 CHRHBE)
S AT Cypermethrin 0.02 3.36 2.19
1€ H1 1% Thiamethoxam 0.08 41.98 8.75 0.5 CBxMEHE)
MRk Tmidacloprid 0.06 33.58 6.56
E K Acetamiprid 0.07 — 7.65 205
KU Cyromazine 0.06 8.40 6.56
SR Forchlorfenuron 0.07 8.40 7.65 0.05 (BxAEdk )
BT 2 Abamectin 0.001 0.25 0.11
S H BERE Chlorantraniliprole 2.00 — 218.70 TR

3 GipSitie
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W A TR R SR S FR AT 21 Pl ARG (R R e SR BR R AR 24 i B4R 24 FA LB R ORI 20, 7
TRAE AR AR 3 3 A b A AR 22 B A 25 o 2 T8 52 | I e o R 7 PP R T S ATtk R R IR IR R B Ak 2
Horp Z2 T 8 B A 2 5% BR RS IARL I AT e KR 2 5 P PR G T A 24 0 12 M £ B A XU D 22 fe £ 43
AU 3418 R 0.037 6% . 1.638% , 36 /INT 100% , N2 0F AR A KU o FEAS H 18 21 Fofe 24 v, BT 24 7
R TR WA 2, 98.41% MRE S AN R 4 4, T AR SORIR 2 RS — A 8O Pl 3R RS S SR g
PR P RS i BB R Lt T U — s R B SR T T A ek SR S A 2 3 A BCIR
32 XFRARAZBRE

FERL I 21 B Zrh, B 2 R SR TR TR SRR TR TR A TR (e R R UK S R
AV R T e O Fofroge 24 1l 2 1 A Ak ke 2 SR 2K SR v 1) B KB B BR Bt (L (MR , 7 b B A AT B 1Y)
12 F A 2456 5 BRA b sl SR 2SR v ) B B B R B (L (MIRIL) |, R S A H S350 o8 1) 22 T R e ik
it | FF L0 P 28 b RO R g JRUI: A 2 BT A A 2R o i (B B TP AR SR Ak R 5 b R 24 5% B I O, DA
AN TR R SR i T i 2 A R AR U T T A4S o FEARHIFAE (A5 5 e v T A 2 22 TR R Ak 2 5k
BA K I 45 B R 0.01~0.487 5, B 48 143 8230 [ Y Fr i i) MRLEL(0.50) 3% AT BE-5 4 7 (194~ A fif 1 =)
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TSR e RS A 24 [ L, ] 4 B 2R — s 2 B AR IR, 63 N RE AL A 2R AR R R TR B L R
SRR X PE AR T R P ARCRE 0 A% g R R AT R AR SR 1 A= W 7 3 T A 5 55 ) IR s 2R el
ARG A, R AR 2 22 5% B () A, G HR A HE 3R R 114 3 Bl e 245 22 TR 2 b s ik PR R | R P R
HB)E T AR o 33X 18I I B SR A MR AR AR 1 ok B AR AL R BE AN A B LR, AR U E R L 2
Tl 25 Z2 50 U FH 070 i 5k A ik o €00 A 5 B R (R 4 ) RN Y AR S R B B R PR RN 22 S v
24 FERR HUFE B A5 N R R B A AR R FEOR BB A L ZR A B L RS B 2, 2RO
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