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LR L HERE S 2 BGR A AT R EBREL 2016 FEPEZ BB R IIZEH] - Hj
FLENYIfEERGH (hazard index, HI) A8 EBEAETT LB AT » WAKIR R EEHE [R5 1k 5
fhifH (common assessment group, CAG) Z3#f - DI m MM - 1T 288 M m s EF
i+ REREURIN L 4 FEMAE - #4) ~ BN SRR R NIH B S EEE L - H
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PGSR 53 1Ry 0.170 ~ 0.009 ~ 0.007 52 0.070 - & fie SR i T R WEFAL A SR » 2016 5
PREPI R EEHEEE RN 2E | - MNEHE LHEEAE B AT RR
MEFEHUNIENLSE 1 2R REEEERE Ry 0.696 ~ 0.177 ~ 0.078
0.182 5 T 55 PR & A8 fa S ra 8 43 31 ks 0.435 ~ 0.129 ~ 0.043 2 0.132 » ARRFSEHER
fam R B BB R E P v R R B AT HaFEmivyEnLasE 1 BRES
A R R B B M R S AR R ARG - B RUA BLEIEE
o HWRIBREIBEER BRI E R RS E IR R RS K - 36O BUN EE
BB 2 o e R R R SR S 2 HE R ER A B B SR i R P 4 7 A B B A
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EEE - QIE 38 % B RRUE R - 3451



HRETHARECHER I EERIEME
&k} > DIFBEJE K (tiered approach) 1T HE
55348 - i CAG 78R 4 55k » CAG
JE#R 1 (level 1) ARZZEEAMF L FHMENE
FH28'E (target organ toxicity) » $l4l & 2
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intake, ADI) fH - PLE & 37 & 5 i 8
(hazard index, HI) HYEFTFE @ WAKIERE
A [E 52 MEFFAS 4 (common assessment
group, CAG) Z3r#f (U1 - K B A H I AL
Vieg 1 REIAHE < R 2E - DI S AR
= o TR R AL -

FRHEL 5 R

(—) ZEREIEEEMRE - #ik ~ IR
FRHEEE 4 H/RREYPEIEE EE
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Aig F AR 2014 A SRR ETH
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(=) 2016 FE R B S B rh Bl R A I
R EMHEE L P L R EERT 10 15 B
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HE(ppm)] / [FIEEHEKe)]

(F1) FHAE %% ENEE BB 4
K RAEY) b R EE i i I E R E A
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#FE MRL®@ (ppm)] ./ [FF#EH (kg)] °

(N) faFErBETHE Ay HI (hazard
index) = ‘B HEHUE BB G R U ADI

(B) FEMEME LR R TR
MR ¢ (1) 2B am B B BRI 2R 10
B B VR R G AR R AR 51 AH (]
M FEAL M (common assessment group,
CAG) i = (2) % A~ B~ C F (%
Bl # R SR AEIE Z CAG H (D » HIIROR I
= EsER BAMIE < EEE RS S 3)
M =8 REREBZREET N
(accumulation hazard index ; Hlaccumulation)
B+ Hlaccumulation = HIa+ HIp + Hlc » B fy
Hlaccumutation = (EDA/ADIA) + (EDs/ADIB) +
(EDc/ADIc) °

O\) FERBET AT« B R B IR
HER > BEBE AR PEE (Mean)
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i e

— ~ MG EY & i F e B i T
i

fE 2016 FEERZPIT 2L EEE
PRI E AT 10 AREERE 3R H 25
# (carbendazim, Top 1) » Z#&HF (ethion,
Top 2) ~ Z:bF1| (fenvalerate, Top 3) ~ Z5fffi
#% (fenbutatin oxide, Top 4) - FaHrfa
(chlorpyrifos, Top 5) ~ % (cyperme-
thrin, Top 6) ~ B[4+ (pyriproxyfen, Top
7) > FBIHEE (deltamethrin, Top 8) ~ T FEhN
fRELE (carbosulfan, Top 9) HLHEIKZF
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Table 1. Results of the actual cumulative hazard estimation for citrus fruit of top 10 pesticides in
the multiple residue monitoring cases in 2016 for female

EPNHBHEDLERER 10 BRELMRELELETRHIEM

Top 10 pesticides AcFual mean  Actual residue intake? ADI Actyal hazard

residue (ppm) (mg/kg/day) (mg/kg/day) index?
Carbendazim (Top 1) 0.2529 0.000132923 0.03 0.00443076
Ethion (Top 2) 0.2492 0.000131003 0.0005 0.26200589
Fenvalerate (Top 3) 0.1385 0.00007282 0.02 0.00364085
Fenbutatin oxide (Top 4) 0.1199 0.0000630 0.03 0.002100848
Chlorpyrifos (Top 5) 0.0537 0.0000282 0.01 0.00282371
Cypermethrin (Top 6) 0.0814 0.0000428 0.04 0.001069346
Pyriproxyfen (Top 7) 0.0348 0.0000183 0.1 0.00018278
Deltamethrin (Top 8) 0.0286 0.000015 0.01 0.00150528
Carbosulfan (Top 9) 0.0500 0.0000263 0.0025 0.0105131
Spirodiclofen (Top 10) 0.0332 0.0000174 0.0065 0.002681476
Ethion 0.26200589
Pyriproxyfen Level 2a Liver Hypertrophy  0.00018278
Carbosulfan 0.0105131

. Specific

ﬁlfjt;;l) cumulative hazard CAGY phenorglégggogical 0.272701763

D Actual residue intake = Actual mean residue (ppm) *
(kg)]

2) HI= residue intake / ADI

= HIa+ HIg+ HIc+ HI..

4 CAG= Common Assessment Groups, which is the pesticides having a common mode of action.

[Daily food intake (kg/person/day)] / [Body weight

3 Cumulative Hlagc... .(A, B and C having a common mode of action).
g
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JFS (dimethoate, Top 1) ~ MI{REL (carbo-
furan, Top 2) ~ F5$H7FA (malathion, Top 3)
0% 36 Ff (spinetoram, Top 4) ~ ¥ FH %
(fluazinam, Top 5) » R 5= H s i ke
(dithiocarbamates, Top 6) ~ il (fenbutatin-
oxide, Top 7) ~ f&T#iBE (dithianon, Top &) »
FZE (cyhalothrin, Top 9) HilF FI[i% 25

R’ 2016 FEFEREARFNHEBFENSERER 10 RRESURELELEHEHEM

+
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Table 2. Results of the actual cumulative hazard estimation for citrus fruit for top 10 pesticides in
the multiple residue monitoring cases in 2016 for male

Top 10 pesticides Ac.tual mean  Actual residue intake! ADI Act}lal hz;zard
residue (ppm) (mg/kg/day) (mg/kg/day) index?
Carbendazim (Top 1) 0.2529 0.00008312 0.03 0.002771
Ethion (Top 2) 0.2492 0.0000819 0.0005 0.163845
Fenvalerate (Top 3) 0.1385 0.00004554 0.02 0.002277
Fenbutatin oxide (Top 4) 0.1199 0.000039 0.03 0.001314
Chlorpyrifos (Top 5) 0.0537 0.0000177 0.01 0.0017658
Cypermethrin (Top 6) 0.0814 0.0000267 0.04 0.000669
Pyriproxyfen (Top 7) 0.0348 0.0000114 0.1 0.0001143
Deltamethrin (Top 8) 0.0286 0.0000094 0.01 0.000941
Carbosulfan (Top 9) 0.0500 0.0000164 0.0025 0.0065744
Spirodiclofen (Top 10) 0.0332 0.0000109 0.0065 0.001677
Ethion 0.163845
Pyriproxyfen Level 2a Liver Hypertrophy 0.0001143
Carbosulfan 0.0065744
. Specific
:13?)?31) cumulative hazard CAGY phenori:lfefzggogical 0.1705339

D Actual residue intake = Actual mean residue (ppm) * [Daily food intake (kg/person/day)] / [Body weight

(kg)]
2 HI= residue intake / ADI

3 Cumulative Hlagc... = HIa+ HIg+ HIc+ HI...(A, B and C having a common mode of action).
4 CAG= Common Assessment Groups, which is the pesticides having a common mode of action.
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Rk (Top 2) ~ BG5fiRF (Top 4) ~ $hFE %
(Top 5) ~ —HiAIEEH LR (Top 6)
WERF AT FEMEH CAG level 2¢ FH[A 4>
BErp o SHATRERE R RSB R
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= EHERHBENEYHAERR 10 2AZ AN ERRELELEREEMGER
Table 3. Results of the theoretical cumulative hazard estimation for citrus fruit in recommended
top 10 pesticides on the regulatory side for female

Top 10 pesticides MRL Theoretical residue intake! ADI Theor?tical hazard
(ppm) (mg/kg/day) (mg/kg/day) index?
Dimethoate (Top 1) 2 0.001051309 0.002 0.52565445
Carbofuran (Top 2) 0.5 0.000262827 0.0025 0.10513089
Malathion (Top 3) 2 0.001051309 0.07 0.015018699
Spinetoram (Top 4) 0.2 0.000105131 0.024 0.004380454
Fluazinam (Top 5) 0.2 0.000105131 0.004 0.026282723
Dithiocarbamates (Top 6) 2 0.001051309 0.03 0.03504363
Fenbutatin-oxide (Top 7) 2 0.001051309 0.03 0.03504363
Dithianon (Top 8) 2 0.001051309 0.006 0.17521815
Cyhalothrin (Top 9) 1 0.000525654 0.02 0.026282723
Pyriproxyfen (Top 10) 0.5 0.000262827 0.1 0.002628272
Dimethoate 0.52565445
Carbosulfan 0.10513089
Spinetoram Level 2¢ Retinal effects 0.004380454
Fluazinam 0.026282723
Dithiocarbamates 0.03504363
. . Specific
E;Ze;ﬁﬁigmulat”e CAG" phenoElfefzgtlogical 0.696492147

D Theoretical residue intake= MRL (ppm) * [Daily food intake (kg/person/day)] / [Body weight (kg)]

2 HI= residue intake / ADI

3 Cumulative Hlasc... = HIa+ HIp+ HIc+ HI...(A, B and C having a common mode of action).

4 CAG= Common Assessment Groups, which is the pesticides having a common mode of action.



62 EEMESSERIE T

Top 3) ~ #83# M (imidacloprid, Top 4) ~ i
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Table 4. Results of the theoretical cumulative hazard estimation for citrus fruit in recommended
top 10 pesticides on the regulatory side for male

MERRELERFHEMEMLE

Top 10 pesticides MRL  Theoretical residue intake! ADI Theor_etical hazard
(ppm) (mg/kg/day) (mg/kg/day) index?
Dimethoate (Top 1) 2 0.000657435 0.002 0.328717727
Carbofuran (Top 2) 0.5 0.000164359 0.0025 0.065743545
Malathion (Top 3) 2 0.000657435 0.07 0.009391935
Spinetoram (Top 4) 0.2 6.57435E-05 0.024 0.002739314
Fluazinam (Top 5) 0.2 6.57435E-05 0.004 0.016435886
Dithiocarbamates (Top 6) 2 0.000657435 0.03 0.021914515
Fenbutatin-oxide (Top 7) 2 0.000657435 0.03 0.021914515
Dithianon (Top 8) 2 0.000657435 0.006 0.109572576
Cyhalothrin (Top 9) 1 0.000328718 0.02 0.016435886
Pyriproxyfen (Top 10) 0.5 0.000164359 0.1 0.001643589
Dimethoate 0.328717727
Carbosulfan 0.065743545
Spinetoram Level 2¢ Retinal effects 0.002739314
Fluazinam 0.016435886
Dithiocarbamates 0.021914515
. . Specific

Theoret'lcal cumulative CAG?Y phenorlr)lenological 0.435550987
hazard index® offect

D Theoretical residue intake = MRL (ppm) * [Daily food intake (kg/person/day)] / [Body weight (kg)]

2 HI= residue intake / ADI

3 Cumulative Hlagc... = HIa+ HIg+ Hlc+ HI.

..(A, B and C having a common mode of action).

49 CAG= Common Assessment Groups, which is the pesticides having a common mode of action.
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Table 5. Results of the actual cumulative hazard estimation for grape fruit for top 10 pesticides in
the multiple residue monitoring cases in 2016 for female

Top 10 pesticides Actual mean residue Actual residue intake" ADI Act.ual hazard
(ppm) (mg/kg/day) (mg/kg/day) index?
Dimethomorph (Top 1) 0.1594 0.000126279 0.11 0.00114799
Azoxystrobin (Top 2) 0.2058 0.000162961 0.1 0.00163
Cyprodinil (Top 3) 0.2433 0.000192694 0.03 0.006423
Imidacloprid (Top 4) 0.2117 0.00016767 0.06 0.002795
Methomyl (Top 5) 0.1359 0.00010767 0.02 0.005383
Carbendazim (Top 6) 0.1620 0.000128307 0.03 0.004277
Fludioxonil (Top 7) 0.1203 0.0000953 0.4 0.0002382
Boscalid (Top 8) 0.2209 0.000174977 0.04 0.004374
Prochloraz (Top 9) 0.0678 0.0000537 0.01 0.0053714
Trifloxystrobin (Top 10) 0.0872 0.0000691 0.04 0.0017273
Cyprodinil N 0.006423
Methomyl Level 1 TOXLC.EY othe ) 105383
Trifloxystrobin ey 0.0017273
Actual cumulative hazard CAGY Target organ 0.013533

index®

toxicity

D Actual residue intake = Actual mean residue (ppm) * [Daily food intake (kg/person/day)] / [Body weight

(kg)]
2 HI= residue intake / ADI

3 Cumulative Hlagc... = HIa+ HIg+ HIc+ HI...(A, B and C having a common mode of action).
4 CAG= Common Assessment Groups, which is the pesticides having a common mode of action.
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Table 6. Results of the actual cumulative hazard estimation for grape fruit for top 10 pesticides in
the multiple residue monitoring cases in 2016 for male

Top 10 pesticides Actual mean residue Actual residue intake! ADI Act.ual hazard
(ppm) (mg/kg/day) (mg/kg/day) index?
Dimethomorph (Top 1) 0.1594 0.0000919 0.11 0.000835
Azoxystrobin (Top 2) 0.2058 0.000118565 0.1 0.001186
Cyprodinil (Top 3) 0.2433 0.000140198 0.03 0.004673
Imidacloprid (Top 4) 0.2117 0.000121991 0.06 0.002033
Methomyl (Top 5) 0.1359 0.0000783 0.02 0.003917
Carbendazim (Top 6) 0.1620 0.0000934 0.03 0.003112
Fludioxonil (Top 7) 0.1203 0.0000693 0.4 0.000173
Boscalid (Top 8) 0.2209 0.000127308 0.04 0.003183
Prochloraz (Top 9) 0.0678 0.0000391 0.01 0.003908
Trifloxystrobin (Top 10) 0.0872 0.0000503 0.04 0.001257
Cyprodinil o 0.004673
Methomyl Level 1 Toxicity tothe ) 13917
kidney
Trifloxystrobin 0.001257
Actual cumulative hazard CAGY Target organ 0.009847

index®

toxicity

D Actual residue intake = Actual mean residue (ppm) * [Daily food intake (kg/person/day)] / [Body weight

(kg)]
2 HI= residue intake / ADI

3 Cumulative Hlasc... = HIa+ HIp+ HIc+ HI...(A, B and C having a common mode of action).

4 CAG= Common Assessment Groups, which is the pesticides having a common mode of action.
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Table 7. Results of the theoretical cumulative hazard estimation for grape fruit in recommended
top 10 pesticides on the regulatory side for female

Top 10 pesticides MRL  Theoretical residue intake? ADI Theor.etical hazard
(ppm) (mg/kg/day) (mg/kg/day) index?
Dithiocarbamates (Top 1) 5 0.003958988 0.03 0.131966259
Carbendazim (Top 2) 3 0.002375393 0.03 0.079179756
Trifloxystrobin (Top 3) 2 0.001583595 0.04 0.039589878
Azoxystrobin (Top 4) 2 0.001583595 0.1 0.015835951
Abamectin (Top 5) 0.02 0.00001584 0.0025 0.00633438
Gibberellic acid (Top 6) 5 0.003958988 5 0.000791798
Thiabendazole (Top 7) 5 0.003958988 0.1 0.039589878
Prochloraz (Top 8) 1 0.000791798 0.01 0.079179756
Mancozeb (Top 9) NA NA NA NA
Cyhalothrin (Top 10) 1 0.000791798 0.02 0.039589878
Dithiocarbamates ) ) 0.131966259
Trifloxystrobin Level 3a Anti-androgenic ) 139509578
effects
Abamectin 0.00633438
Theoretical cumulative CAGY Toxicity mode of 0.177890517

hazard index?

action

D Theoretical residue intake = MRL (ppm) * [Daily food intake (kg/person/day)] / [Body weight (kg)]

2 HI= residue intake / ADI

3 Cumulative Hlasc... = HIa+ HIp+ HIc+ HI...(A, B and C having a common mode of action).

49 CAG= Common Assessment Groups, which is the pesticides having a common mode of action.
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Table 8. Results of the theoretical cumulative hazard estimation for grape fruit in recommended
top 10 pesticides on the regulatory side for male

Top 10 pesticides MRL  Theoretical residue intake? ADI Theorgtical hazard
(ppm) (mg/kg/day) (mg/kg/day) index?
Dithiocarbamates (Top 1) 5 0.002880427 0.03 0.096014231
Carbendazim (Top 2) 3 0.001728256 0.03 0.057608539
Trifloxystrobin (Top 3) 2 0.001152171 0.04 0.028804269
Azoxystrobin (Top 4) 2 0.001152171 0.1 0.011521708
Abamectin (Top 5) 0.02 0.00001152 0.0025 0.004608683
Gibberellic acid (Top 6) 5 0.002880427 5 0.000576085
Thiabendazole (Top 7) 5 0.002880427 0.1 0.028804269
Prochloraz (Top 8) 1 0.000576085 0.01 0.057608539
Mancozeb (Top 9) NA NA NA NA
Cyhalothrin (Top 10) 1 0.000576085 0.02 0.028804269
Dithiocarbamates . . 0.096014231
Trifloxystrobin Level 3a Anti-androgenic ) 1 e204769
effects

Abamectin 0.004608683
Theoretical cumulative CAGY Toxicity mode of 0129427183

hazard index?® action

D Theoretical residue intake = MRL (ppm) * [Daily food intake (kg/person/day)] / [Body weight (kg)]
2 HI= residue intake / ADI

3 Cumulative Hlagc... = HIa+ HIg+ HIc+ HI...(A, B and C having a common mode of action).

4 CAG= Common Assessment Groups, which is the pesticides having a common mode of action.
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Table 9. Results of the actual cumulative hazard estimation for Indian jujube fruit for top 10
pesticides in the multiple residue monitoring cases in 2016 for female

Top 10 pesticides Actual mean residue Actual residue intake" ADI Act_ual hazard
(ppm) (mg/kg/day) (mg/kg/day) index?
Carbendazim (Top 1) 0.1647 0.000128765 0.03 0.0042922
Deltamethrin (Top 2) 0.0344 0.0000269 0.01 0.00269077
Azoxystrobin (Top 3) 0.0723 0.0000565 0.1 0.0005655
Imidacloprid (Top 4) 0.0821 0.0000642 0.06 0.0010699
Chlorpyrifos (Top 5) 0.057 0.0000446 0.01 0.00445555
Boscalid (Top 6) 0.085 0.0000664 0.04 0.0016611
Pyraclostrobin (Top 7) 0.0553 0.0000433 0.03 0.001443
Dinotefuran (Top 8) 0.095 0.0000743 0.02 0.003713
Fenazaquin (Top 9) 0.0863 0.0000675 0.005 0.0134942
?Frgsia(;)cyhak’thrm 0.0282 0.0000221 0.02 0.00110354
Fenazaquin Level 2d Pr‘;grf;ztli‘;‘;r‘t’ghe 0.0134942
. Specific
Il?:zt::ci frlll;zg?tlve CAGY phenorElfefg:jogical 0.0134942

D Actual residue intake = Actual mean residue (ppm) * [Daily food intake (kg/person/day)] / [Body weight

(kg)]
2 HI= residue intake / ADI

3 Cumulative Hlagc... = HIa+ HIg+ HIc+ HI...(A, B and C having a common mode of action).
4 CAG= Common Assessment Groups, which is the pesticides having a common mode of action.
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Table 10. Results of the actual cumulative hazard estimation for Indian jujube fruit for top 10
pesticides in the multiple residue monitoring cases in 2016 for male

Ton 10 pesticides Actual mean residue Actual residue intake" ADI Actual hazard

pIUPp (ppm) (mg/kg/day) (mg/kg/day) index?
Carbendazim (Top 1) 0.1647 0.0000716 0.03 0.002387
Deltamethrin (Top 2) 0.0344 0.0000150 0.01 0.001497
Azoxystrobin (Top 3) 0.0723 0.000031 0.1 0.000315
Imidacloprid (Top 4) 0.0821 0.000036 0.06 0.000595
Chlorpyrifos (Top 5) 0.057 0.0000446 0.01 0.002478
Boscalid (Top 6) 0.085 0.0000370 0.04 0.000924
Pyraclostrobin (Top 7) 0.0553 0.0000241 0.03 0.000803
Dinotefuran (Top 8) 0.095 0.0000413 0.02 0.0020652
Fenazaquin (Top 9) 0.0863 0.0000375 0.005 0.007506
lambda-Cyhalothrin 0.0282 0.0000123 0.02 0.000614
(Top 10)
Fenazaquin Level 2d Proliferation of the 0.007506

adrenal cortex
Actual cumulative Specific
. 3 CAGY phenomenological ~ 0.007506

hazard index?® effect

D Actual residue intake = Actual mean residue (ppm) * [Daily food intake (kg/person/day)] / [Body weight

(ko]

2 HI= residue intake / ADI

3 Cumulative Hlasc... = HIa+ HIp+ HIc+ HI...(A, B and C having a common mode of action).

4 CAG= Common Assessment Groups, which is the pesticides having a common mode of action.
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Table 11. Results of the theoretical cumulative hazard estimation for Indian jujube fruit in
recommended top 10 pesticides on the regulatory side for female

Top 10 pesticides MRL Theoretical residue intake? ADI Theor?tical hazard
(ppm) (mg/kg/day) (mg/kg/day) index?
Chlorpyrifos (Top 1) 0.5 0.000390838 0.01 0.03908377
Cyhalothrin (Top 2) 0.4 0.00031267 0.02 0.015633508
Trifloxystrobin (Top 3) 0.5 0.000390838 0.04 0.009770942
Chlorfenapyr (Top 4) 0.5 0.000390838 0.02 0.019541885
Fenazaquin (Top 5) 0.5 0.000390838 0.005 0.078167539
Imidacloprid (Top 6) 0.5 0.000390838 0.06 0.006513962
Deltamethrin (Top 7) 0.2 0.000156335 0.01 0.015633508
Spirotetramat (Top 8) 0.5 0.000390838 0.05 0.007816754
Spinetoram (Top 9) 0.2 0.000156335 0.024 0.006513962
Dinotefuran (Top 10) 0.5 0.000390838 0.02 0.019541885
Fenazaquin Level 2d Przgrf:ﬁ‘;ﬂr‘t’ghe 0.078167539
. . Specific
E:;;??:;i;;l mulative CAGY phenorzlfcafzggogical 0.078167539

D Theoretical residue intake = MRL (ppm) * [Daily food intake (kg/person/day)] / [Body weight (kg)]

2 HI= residue intake / ADI

3 Cumulative Hlagc... = HIa+ HIg+ HIc+ HI...(A, B and C having a common mode of action).
4 CAG= Common Assessment Groups, which is the pesticides having a common mode of action.
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Table 12. Results of the theoretical cumulative hazard estimation for Indian jujube fruit in
recommended top 10 pesticides on the regulatory side for male

Top 10 pesticides MRL Theoretical residue intake" ADI Theor?tical hazard
(ppm) (mg/kg/day) (mg/kg/day) index?
Chlorpyrifos (Top 1) 0.5 0.000217388 0.01 0.021738817
Cyhalothrin (Top 2) 0.4 0.000173911 0.02 0.008695527
Trifloxystrobin (Top 3) 0.5 0.000217388 0.04 0.005434704
Chlorfenapyr (Top 4) 0.5 0.000217388 0.02 0.010869408
Fenazaquin (Top 5) 0.5 0.000217388 0.005 0.043477633
Imidacloprid (Top 6) 0.5 0.000217388 0.06 0.003623136
Deltamethrin (Top 7) 0.2 8.69553E-05 0.01 0.008695527
Spirotetramat (Top 8) 0.5 0.000217388 0.05 0.004347763
Spinetoram (Top 9) 0.2 8.69553E-05 0.024 0.003623136
Dinotefuran (Top 10) 0.5 0.000217388 0.02 0.010869408
Fenazaquin Level 2d Prfﬁfjf;ﬁ“;ﬂﬁef,fhe 0.043477633
. . Specific
E:;;rdetiﬁigm‘ﬂa“ve CAGY phenorglégggogical 0.043477633

D Theoretical residue intake = MRL (ppm) * [Daily food intake (kg/person/day)] / [Body weight (kg)]

2 HI= residue intake / ADI

2 Cumulative Hlagc... = HIa+ HIg+ HIc+ HI...(A, B and C having a common mode of action).
49 CAG= Common Assessment Groups, which is the pesticides having a common mode of action.
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Table 13. Results of the actual cumulative hazard estimation for strawberry fruit for top 10
pesticides in the multiple residue monitoring cases in 2016 for female

Top 10 pesticides Actual mean residue  Actual residue intake® ADI Act}lal hazard
(ppm) (mg/kg/day) (mg/kg/day) index?
Cyprodinil (Top 1) 0.5295 0.000419257 0.03 0.0139752
Fludioxonil (Top 2) 0.587 0.000464785 0.4 0.001162
Dinotefuran (Top 3) 0.1452 0.000115044 0.02 0.00575218
Dimethomorph (Top 4) 0.9056 0.000717072 0.11 0.0065188
Bifenazate (Top 5) 0.2491 0.00019729 0.01 0.01972896
Hexythiazox (Top 6) 0.0975 0.0000772 0.03 0.002573
Famoxadone (Top 7) 0.4618 0.000365667 0.006 0.0609444
Dithiocarbamates (Top 8) 1.3433 0.001063648 0.03 0.035455
Azoxystrobin (Top 9) 0.1766 0.000139884 0.1 0.00139884
Procymidone (Top 10) 1.73 0.00136981 0.1 0.013698
Famoxadone Anti-androgenic  0.0609444
o Level 3a
Dithiocarbamates effects 0.035455
:?13?;31) cumulative hazard CAGY Toxic;tc);i?;)de of 0.0963994

D Actual residue intake = Actual mean residue (ppm) * [Daily food intake (kg/person/day)] / [Body weight

(kg)]
2 HI= residue intake / ADI
2 Cumulative Hlagc... = HIa+ HIg+ HIc+ HI...(A, B and C having a common mode of action).

4 CAG= Common Assessment Groups, which is the pesticides having a common mode of action.
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Table 14. Results of the actual cumulative hazard estimation for strawberry fruit for top 10
pesticides in the multiple residue monitoring cases in 2016 for male

Top 10 pesticides Ac.tual mean  Actual residue intake! ADI Act.ual ha;zard
residue (ppm) (mg/kg/day) (mg/kg/day) index?
Cyprodinil (Top 1) 0.5295 0.000305037 0.03 0.010168
Fludioxonil (Top 2) 0.587 0.000338162 0.4 0.001162
Dinotefuran (Top 3) 0.1452 0.0000837 0.02 0.004185
Dimethomorph (Top 4) 0.9056 0.000521717 0.11 0.004743
Bifenazate (Top 5) 0.2491 0.000143541 0.01 0.014354
Hexythiazox (Top 6) 0.0975 0.0000562 0.03 0.001872
Famoxadone (Top 7) 0.4618 0.000266047 0.006 0.044341
Dithiocarbamates (Top 8) 1.3433 0.000773875 0.03 0.025796
Azoxystrobin (Top 9) 0.1766 0.000101775 0.1 0.001018
Procymidone (Top 10) 1.73 0.000996628 0.1 0.009966
Famoxadone Anti-androgenic 0.044341
Dithiocarbamates Level 3a effects 0.025796
Actual cumulative hazard CAGY Toxicity mode of 0.070136

index?

action

D Actual residue intake = Actual mean residue (ppm) * [Daily food intake (kg/person/day)] / [Body weight

(kg)]
2 HI= residue intake / ADI

3 Cumulative Hlagc... = HIa+ HIg+ HIc+ HI...(A, B and C having a common mode of action).
4 CAG= Common Assessment Groups, which is the pesticides having a common mode of action.
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Table 15. Results of the theoretical cumulative hazard estimation for strawberry fruit in
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recommended top 10 pesticides on the regulatory side for female

Top 10 pesticides MRL Theoretical residue intake" ADI Theoréticalzhazard
(ppm) (mg/kg/day) (mg/kg/day) index?
Cyhalothrin (Top 1) 1 0.000791798 0.02 0.039589878
Dithiocarbamates (Top 2) 5 0.003958988 0.03 0.131966259
Boscalid (Top 3) 3 0.002375393 0.04 0.059384817
Azoxystrobin (Top 4) 2 0.001583595 0.1 0.015835951
Fluopicolide (Top 5) 2 0.001583595 0.08 0.019794939
f;g‘;agocarb hydrochloride 0.007126178 0.4 0.017815445
Fluxapyroxad (Top 7) 2 0.001583595 0.02 0.079179756
Pyraclostrobin (Top 8) 0.5 0.000395899 0.03 0.013196626
Milbemectin (Top 9) 0.2 0.00015836 0.03 0.00527865
Spinetoram (Top 10) 1 0.000791798 0.024 0.032991565
Dithiocarbamates 0.131966259
Propamocarb hydrochloride Level 2¢ Retinal effects 0.017815445
Spinetoram 0.032991565
. . Specific

E:;;ﬁfigmulame CAGY phenox?;fg;logical 0.18277327

D Theoretical residue intake = MRL (ppm) * [Daily food intake (kg/person/day)] / [Body weight (kg)]

2 HI= residue intake / ADI

3 Cumulative Hlagc... = HIa+ HIg+ Hlc+ HI...(A, B and C having a common mode of action).
4 CAG= Common Assessment Groups, which is the pesticides having a common mode of action.
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Table 16. Results of the theoretical cumulative hazard estimation for strawberry fruit in

mR

recommended top 10 pesticides on the regulatory side for male

. MRL  Theoretical residue intake" ADI Theoretical hazard
Top 10 pesticides .
(ppm) (mg/kg/day) (mg/kg/day) index?
Cyhalothrin (Top 1) 1 0.000576085 0.02 0.028804269
Dithiocarbamates (Top 2) 5 0.002880427 0.03 0.096014231
Boscalid (Top 3) 3 0.001728256 0.04 0.043206404
Azoxystrobin (Top 4) 2 0.001152171 0.1 0.011521708
Fluopicolide (Top 5) 2 0.001152171 0.08 0.014402135
Propamocarb hydrochloride 0.005184768 0.4 0.012961921
(Top 6)
Fluxapyroxad (Top 7) 2 0.001152171 0.02 0.057608539
Pyraclostrobin (Top 8) 0.5 0.000288043 0.03 0.009601423
Milbemectin (Top 9) 0.2 0.000115217 0.03 0.003840569
Spinetoram (Top 10) 1 0.000576085 0.024 0.024003558
Dithiocarbamates 0.096014231
Propamocarb hydrochloride Level 2¢ Retinal effects 0.012961921
Spinetoram 0.024003558
) . Specific
Theoretical cumulative .
) CAG?Y phenomenological ~ 0.13297971
hazard index®
effect

D Theoretical residue intake = MRL (ppm) * [Daily food intake (kg/person/day)] / [Body weight (kg)]

2 HI= residue intake / ADI

3 Cumulative Hlagc... = HIa+ HIg+ Hlc+ HI...(A, B and C having a common mode of action).
4 CAG= Common Assessment Groups, which is the pesticides having a common mode of action.
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Risk Assessment of Multiple Residues of
Pesticides in Citrus, Grape, Indian Jujube
and Strawberry

Chun-Hung Yang'*, Yu-Ru Li!, Cheng-Ruei Yao', Wei-Ren Tsai'

Abstract

Yang C. H, Li Y. R, Yao C. R., and Tsai W. R. 2019. Risk assessment of multiple residues of
pesticides in citrus, grape, Indian jujube and strawberry. Taiwan Pestic. Sci. 7: 55-79.
According to the different types of plant pests, farmers use different types of
recommended pesticides for prevention and control. When different pests occur at the same
time, there are bound to be multiple use of different pesticides, which leads to the risk of
consumers eating multiple pesticide residues. This study investigated the multiple residual
risk of four common fruit products with multiple pesticide residues detected in citrus, grape,
Indian jujube and strawberry. Combining the toxicological mechanism of animal toxicology
with a comparative analysis of the theoretical risks of recommended drugs on the regulatory
side and the overall risk of hazard index for the 2016 actual multiple residue monitoring
cases. Based on the common assessment group (CAG), this study performed the
accumulation risk assessment by dose additivity model. The results showed that the
cumulative hazard index of the four citrus, grape, Indian jujube and strawberry fruit items in
the actual multiple residual cases was 0.272, 0.013, 0.013, 0.096 for female in 2016; while
for male is 0.170, 0.009, 0.007, 0.070 in 2016. The overall cumulative hazard index is still
far below the safe value “1” of the overall hazard index. The theoretical risk of recommended
pesticides on the regulatory side is also below the safe value “1”. The theoretical cumulative
risk quotient for female is 0.696, 0.177, 0.078 and 0.182, respectively, while for male is
0.433, 0.129, 0.043 and 0.132, respectively. The results of this study can be used as an

important scientific basis for the multi-co-exposure use of pesticides and to strengthen the
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management of multi-co-exposed pesticides by government authorities and the evaluation

and recommendations for future field drug recommendation management.

Key words: common assessment group, dose additivity, accumulation risk assessment, hazard
index



