DO0o0doouoooodnntnigo4il 40 -20060 30

[]
oo ooooodo
ISSN 00156426
ooad oo,00
oo,00
oo,00
oo,00
oo,000
oo,00
oo,000
oo,000
oo,00
ood [DOoOoD0OoDoOoo]
0/0 500 50
ooooo p.261-269
oooo 200901 100
Jod00OooOoO0o0oooOoooooooooooooon OAO
Tsukuba Business-Academia Cooperation Support Center, Agriculture, Forestry and Fisheries Research Council oMJgrinnowiedge

Secretariat



October 2009 261

W AREIN LR OERBRIEERE (1994 4 4 H~2006 53 A)

(ER% 21 % 3 B 2 B%H)

AR BR AR F KR R
TS

M R A
FlaaT!

EERE @
EE ARk L B E

R

Survey of Pesticide Residues in Imported Fruit Products (1994.4-2006.3)

Maki KoBavasu!*, Kenji Outsukal, Yasuhiro TaAMURA!, Sanae Tomizawa!, Naocko Sakar!,
Kyoko Kamrjo!, Yuriko Kacevamal, Ichiro TaAkAN0? and Toshihiro NaGavaMal

1 Tokyo Metropolitan Institute of Public Health: 3-24-1 Hyakunin-cho, Shinjuku-ku,
Tokyo 169-0073, Japan; * Corresponding author
2 Tama Branch Institute, Tokyo Metropolitan Institute of Public Health:
3-16-25 Shibasaki-cho, Tachikawa, Tokyo 190-0023, Japan

A survey of pesticide residues in 600 imported fruit products on the Tokyo market from April
1994 to March 2006 was carried out. Thirty kinds of pesticides, including organophosphorus,
organochlorine, carbamate, and pyrethroid, were detected between levels of Tr (below 0.01 ppm)
to 0.37 ppm from 75 samples.

Residual pesticides were detected from fruit products, dried fruits and pressed juice. A high
frequency of pesticide residues was observed in peels, whole body of fruits and products which
contained them.

Residue levels of these pesticides were calculated as between less than 0.1 and 3.9% of their
ADI values according to the daily intake of fruit products. Therefore, these fruit products should
be safe whe eaten in customary amounts.

(Received March 2, 2009)

Key words: BEEHK pesticide residue; BFEM T fruit product; ¥RRE dried fruit; v — <L —
F marmalade; V- ¥ wine; ¥ a—X juice; B! »REZ organophosphorus pesticide;
L2 a4 FHREH pyrethroid pesticide; N-# F VA /32 — b REFK N-methyl carbamate pest-

icide; —H-EIE mean daily intake
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Table 1. List of investigated fruit products on the
market in Tokyo

Dried fruits (817)%
Apple (14), Apricot (43), Banana (14), Blueberry (13),
Cranberry (7), Date (1), Fig (28), Hawthorn (3), Jujube

(5), Kiwi fruit (1), Kumquat (2), Mango (14), Orange (1),

Papaya (b), Peach (2), Persimmon (2), Pineapple (26),
Prune (70), Grape (64), Raspberry (1), Strawberry (1)

Chips (25)
Banana (25)

Canned food (40)
Apricot (4), Blackberry (2), Blueberry (2), Cassis (1),
Coconut (1), Cherry (3), Grape (2), Jack fruits (1), Litchi
(3), Mandarin orange (1), Mango (2), Mangosteen (2),
Olive (2), Peach (5), Pear (1), Pineapple (2), Plum (1),
Rambutan (5)

Juice (84)
Acerola (1), Apple (15), Banana (1), Blackcurrant (2),
Blueberry (1), Cassis (1), Cranberry (1), Grape (9),
Grapefruit (16), Guyabano (1), Lemon (5), Litchi (1),
Mango (1), Mandarin orange (1), Orange (16), Peach (1
Pear (1), Pineapple (6), pomegranate (1), Prune (1
Strawberry (1), Mix (4)¢

Jam (44)
Apple (2), Apricot (7), Blackcurrant (2), Blueberry (4),
Cherry (2), Lemon (1), Peach (1), Plum (3), Pomegranate
(1), Quince (1), Raspberry (5), Rose (1), Strawberry (14)

Marmalade (31)
Lemon (1), Grapefuit (2), Orange (28)

Wine (53)
Grape (53)

Others (6)
Appled®? (3), Avocado? (1), Cranberry @ (1), Mango & (1)

Total 600 kinds

)
)

) Number of samples is given in parentheses.
) Candied peel on baked cake

) Include papaya, pineapple, blackcurrant etc.
} Source

} Paste

) Dip

)
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Table 2. Investigated pesticides?

Organophosphorus pesticides (78)¥

Insecticides

Fungicides
Herbicides

azinphos-ethyl, azinphos-methyl, bromophos-ethyl, cadusafos, chlorfenvinphos-E,
chlorfenvinphos-Z, chlorpyrifos, chlorpyrifos-oxon, chlorpyrifos-methyl, cyanofenphos (CYP),
cyanophos (CYAP), demeton-O, demeton-S, demeton-S-methyl sulfone, dialifol,” diazinon,
dichlofenthion (ECP), dichlorvos (DDVP), dimethoate, dimethylvinphos, dioxabenzofos,
dioxathion, disulfoton-sulfon, EPN, EPN-oxon, EPBP, ethion, ethoprophos (mocap),
ethylthiometon (disulfoton), etrimfos, fenamiphos, fenitrothion (MEP), fenthion (MPP),
fenthion-sulfon (MPP-sulfon), fonofos, formothion, fosthiazate, heptenophos, isazophos,
isocarbophos, isofenphos, isoxathion, leptophos, malathion, mecarbam, methacrifos,
methidathion (DMTP), mevinphos (phosdrin), monocrotophos, naled, oxydeprofos, parathion,
parathion-methyl, phenthoate (PAP), phosalone, phosphamidon, phosmet (PMP),
pirimiphos-methyl, profenofos, prothiofos, prothiofos-oxonpropaphos, propaphos sulfon,
pyraclofos, pyridaphenthion, quinalphos, sulprophos, terbufos, tetrachlorvinphos (CVMP),

thiometon, triazophos, trichlorfon (DEP), vamidothion 73 kinds
edifenphbs (EDDP), iprobenphos (IBP), tolclofos-methyl 3 kinds
butamifos, piperophos 2 kinds

Organochlorine pesticides (33)

Insecticides

Fungicides

Herbicides
Carbamate pesticides (28)
Insecticides

Fungicide
Herbicides

Pyrethroid pesticides (14)
Insecticides

aldrin, ¢-BHC, 8-BHC, »-BHC, 6-BHC, chlorfenapyr, chlorobenzilate, chloropropylate, p,p-DDT,
p.p"-DDE, p,p’-DDD, 0,p’-DDT, dicofol, dieldrin, endrin, endosulfan-I, endosulfan-1I, endosulfan
sulfate, heptachlor, heptachlor epoxid methoxychlor, tetradifon 21 kinds
captan, captafol, chlorothalonil (TPN), dichlofluanid, dicloran (CNA), iprodione, procymidone,
quintozene (PCNBY}, vinclozolin 10 kinds
chlomethoxyfen chlornitrofen (CNP) 2 kinds

aldicarb, aldicarb sulfone, aldicarb sulfoxide, bendiocarb, carbaryl (NAC), carbofuran,
¢ arbosulfan, dioxacarb, ethiofencarb, ethiofencarb sulfone, ethiofencarb sulfoxide,
fenobucarb (BPMC), isoprocarb (MIPC), methomyl, metolcarb (MTMC), methiocarb,
methiocarb sulfone, methiocarb sulfoxide oxamyl, pirimicarb, propoxur (PHC), thiodicarb,

XMC, xylylcarb (MPMC) 24 kinds
diethofencarb 1 kind
chlorpropham (CIPC), esprocarb, thiobencarb 3 kinds

acrinathrin, bifenthrin, cyfluthrin, cyhalothrin, cypermethrin, dertamethrin, fenpropathrin,
fenvalerate, flucythrinate, fluvalinate, halofenprox, permethrin, piperonyl butoxide,
tralomethrin 14 kinds

Organonitrogen pesticides (32)

Fungicides

Herbicides

azoxystrobin, bitertanol, cyproconazole, difenoconazole, fenarimol, flusilazole, flutolanil,
hexaconazole, imibenconazole, kresoxim-methyl, mepanipyrim, mepronil, metalaxyl,
myclobutanil, nuarimol, penconazole, propiconazole, tebfenpyrad, tetradifon, thifluzamide,
tolylfluanid, triadimefon, triadimenol, tricyclazol, trifulmizole 25 kinds
mefenacet, metribuzin, oxadiazon, pacrobutrazol, pendimethalin, pretilachlor, triflularin

7 kinds

Other pesticides (13)
Insecticides bromopropylate, propargite (BPPS) 2 kinds
Fungicides biphenyl (DP), chinomethionate, chlorfluazuron, cyprodinil, diflufenican, fludioxonil, imazalil,
isoprothiolane, 2-phenyl phenol (OPP), pyrimethanil, thiabendazole (TBZ) 11 kinds
Total 200 kinds

a) Limit of quantitation: 0.01 ppm, limit of detection: 0.005 ppm
b) Including metabolites and isomer

) vREE BHEEK: 7OVRARAFN, ZFAY, 7
QIWEYFRR, 25FFY, NSFF VY, XTFFURAF
N, Z7=2VFAYMPP), :34 o vyBLUHFI Ay b
(PMP)) HSIEBME~0.34 ppm OEHFE THRB 7.
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W, FEES L SBRHEN NS FAVYBLU M VIE
5SANRY —BORBES NS F AV AFNEEREATR
FHINTOWEVERORHBR W &5, HAE
DOERARIIC OV TEREZNE L, BRERIKOHEER2EE

FEEL T HEND 3,

F— v 1 RIK(0.3%) » OBERIERREE (v F2R
W75 v) D004 ppm, HAT, TALA, bbBIU
V=XV ARE (13RO ELVRuA FREE (7 =V
NLib—h, YA MY Y, AR M) UBEXFT 2V
Foot by V) BEEE~0.15 ppm OEE TR E
fz. EvRoAd FREEOHIRITHILERD =T+ F
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HETREBIN, By -y TRBRELOBRESE
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Table 8. Residues of pesticides in dried fruits and chips

Sample F;z;:l?l ;:;‘p?is plgI;)i.tio'\fe Country of origin Pesticide residue (ppm)
Dried fruits (317)?
Apricot’ 1995 6 1 Australia NAC 0.01
1996-1997 9 0
1998 5 1 USA NAC 0.01
1 Australia NAC 0.23
1999 4 0
2000 4 2 USA NAC 0.01, 0.07
1 Australi NAC 0.17
2001-2003 8 0
2004 3 2 USA PMP 0.03, 0.20,
NAC T
2005 4 1 USA fenvalerate 0.01
Banana 1998 1 0
1999 3 1 Ecuador diethofencarb 0.37
2000~-2004 10 0
Blueberry 1999 2 0
2000 2 1 USA NAC 0.03
2001 2 1 USA NAC 0.09, malathion 0.02
2002 2 0
2003 2 1 USA malathion 0.11, NAC 0.09,
PMP 0.07
2004 1 1 USA NAC 0.10
2005 2 1 Italy azinphos-methyl 0.03, NAC 0.04
malathion 0.12, PMP 0.12
1 USA malathon 0.04, NAC 0.086,
PMP 0.05
Fig 1995-2003 4 0
2004 4 1 USA piperony! butoxide 0.05
2005 6 1 Iran NAC Tr
Kumquat 2004 1 1 Taiwan chlorpyrifos 0.02, ethion 0.34,
MPP 0.02
2005 1 1 Thailand chlorpyrifos 0.02, ethion 0.08,
bromopropylate 0.12, MPP 0.08,
fenvalerate 0.04, permethrin Tr,
cypermethrin 0.04, malathion Tr
Mango 1995 4 1 PHC 0.01
1997-2005 10 0
Peach 2004 1 1 China chlorpyrifos 0.04, parathion 0.04,
fenvalerate 0.04
2005 1 1 China parathion 0.02
Prune 1995-1998 23 0
1999 8 3 USA piperonyl butoxide 0.03, 0.03, 0.04
1 Germany piperonyl! butoxide 0.03
2000 7 1 France phosalone 0.04
2001-2004 25 0
2005 7 1 USA endosulfan 0.04
piperonyl butoxide 0.03
Raspberry 2004 1 1 Turkey chlorpyrifos 0.02
parathion-methyl Tr
Grape 1995 4 2 USA NAC 0.01, 0.08
1996-2002 43 0
2003 7 1 Turkey chlorpyrifos 0.01
2004 4 1 Turkey chlorpyrifos 0.03
1 USA NAC 0.03
2005 6 1 China chlorpyrifos 0.04, NAC Tr
1 Chile chlorpyrifos 0.05, NAC 0.03,
fludioxonil 0.03, cyprodinil Tr
1 USA fenpropathrin 0.15
Chips (25)
Banana 1995-1997 13 0
1998 4 1 Philippines bitertanol 0.02
1999 1 0
2000 2 1 Philippines bitertanol Tr
2001 1 1 Philippines DDVP 0.02
2002-2005 4 0

a) Number of samples is given in parentheses.

b) Tr means a residue level of between 0.005 and 0.01 ppm.
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Table 4. Residues of pesticides in canned food, juice, marmalade and wine

Sample 12::?1 Si;};i pljgt?\fe Country of origin Pesticide residue (ppm)
Canned food (40)
Cherry 2001 2 1 USA NAC 0.01
2004 1 1 USA NAC 0.05
Mandarin orange 2004 1 1 China TBZ Tr?
Peach 1999-2000 2 0
2001 1 1 USA NAC 0.03
2002-2004 2 0
Juice (84)
Acerola 2003 1 1 Brazil dimethoate 0.03
Apple 1996 4 1 Chile NAC 0.04
1 New Zealand NAC 0.08
1997-2002 5 0
2003 4 1 Brazil dimethoate 0.34
1 Chile NAC 0.09, TBZ 0.16
2004 2 0
Grape 1995 3 2 USA NAC 0.03, 0.05
2000-2003 6 0
Grapefruit 1995 6 1 USA NAC Tr?®
1996-2002 6 0 ’
2003 3 1 Israeli TBZ 0.03
2005 1 1 Australia imazalil 0.16
TBZ 0.01
Mandarin orange 2003 1 1 Uruguay chlorpyrifos 0.02
Orange 1995-2003 14 0
2004 1 1 Australia imazalil Tr
2005 1 0
Marmalade (31)
Grapefuit 1995 1 0
2001 1 1 United Kingdom imazalil 0.06
TBZ 0.09
Orange 1995 5 2 USA NAC 0.20
TBZ 0.06
1996 6 1 USA NAC 0.03
1997 5 1 France imazalil 0.08
OPP 0.02
1 United Kingdom imazalil 0.02
1998 5 1 USA NAC 0.03
1999 3 1 United Kingdom imazalil 0.01
2000 1 0
2004 1 0 .
2005 2 1 France imazalil 0.02
Wine (53)
Grape 1995-1997 11 0
1998 5 1 Italy procymidone 0.04
1999 5 0
2000 5 1 Italy procymidone 0.03
2001 5 1 Argentina iprodione 0.03
1 Chile iprodione 0.03
1 Portugal NAC 0.01
2002 7 1 Mexico iprodione 0.03, NAC 0.10
2003 5 0
2004 5 1 Australia iprodione 0.02
1 Chile iprodione 0.23
2005 5 1 France procymidone 0.05

pyrimrthanil 0.19

a) Number of samples is shown in paentheses.
b) Tr means the residue level of between 0.005 and 0.01 ppm.
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Fig. 1. Pesticide residues of various fruit products
@®: detected concentration, [I: mean
Table 5. Application to positive list system
. . Change ratio Criterion for Detection
Sample Pesticides MRL (ppm) of content (%) judgment (ppm)® value (ppm)
Juice
Acerola Dimethoate 0.5 502 0.3 0.03
Apple Dimethoate 1 602 0.6 0.34
NAC 1.0 60 0.6 0.04-0.09
TBZ 3 60 1.8 0.16
Grape NAC 1.0 659 0.65 0.03, 0.05
Grapefruit Imazalil 5.0 509 2.5 0.16
NAC 7 50 3.5 Tr
TBZ 10 50 5 0.01, 0.08
Mandarin orange " Chlorpyrifos 1 50 0.5 0.02
Orange Imazalil 5.0 509 2.5 Tr
Marmalade )
Grapefruit Imazalil 5.0 409 2.0 0.06
TBZ 10 40 4 0.09
Orange Imazalil 5.0 409 2.0 0.01-0.08
NAC 7 40 2.8 0.03-0.20
OPP 10 40 4 0.02
TBZ 10 40 4 0.06
Wine Iprodione 25 659 16.25 0.02-0.23
Grape NAC 1.0 656 0.65 0.01
Procymidone 5 65 3.25 0.02-0.05
Pyrimrthanil 10 0.19

65 6.5

a) Criterion for judgment=MRL (ppm) X Change ratio of content (%)

b) Calculated from the juice rate of fruits

d) Content ratio of citrus fruits in marmalade
e) Calculated from the juice rate of grapes

3. HERRORIF 7 U R MIEADER
20064E5 H 20 HED £ YT 4 7Y R b HIEAHET
. SEOERICDVWTEYF 4 T R }‘F‘*ﬁﬂﬁﬁﬁﬁfﬁQ
AL O AT - 7.
MTAERSTREMENC S DIE > TEEA DAL
fTbha, 22T, zhZTEESRESNWARENTRE
oW, FEMEOBHEDS 3 VWRETRIC L 2EH 0%
ROTHM L2 EMERREL, WL HBERE
F o FRABLUEEICOVWTIIKDIEE, S, BiEcLs
REHOEGEZHEE L o, BREEOKDERITH 14~

)
)
¢) Tr means the residue level of between 0.005 and 0.01 ppm.
)
)

33%, EMRFECKDSESENS T5~900%THET &hb,
BET 3 L EEOEIE 13K 250~500% 1783, T o
TE,ASRHEEOUZEERVTh G EES W ARI0ERS
LB AEEELDEr -, —F, Ya—RBIXTTA4
YRDWTE, REISOEHTEND, w—-<L—FiLD
WT IR EEIC B AR EREEL, 2hoxd
ERFRIC X Z2EFOEISEHEFE L, Table 5 TR 7.
WINOERLEWE RN 2 EELEI LoD, B
MEhcB T 2 BB RERIEEFEDT T EEZ LN
7.
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Fig 2. Distribution of the percentage of EDI to ADI for
detected pesticides in fruit products
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HifE, Pk 17 FEERBRREATCE T 2 ER5FE
BHREBLUCREOVLEHENE» SXBEDKRE 1 kg
720 OHEEERNE (EDD) 23k », #h 50 ADI & Hig%E
fTote. 5B, ERBEEREOLBRIIKSBEMEL

7.
ZRENTRTOR ADI LIz vwdhd 0.1 Kig~3.9%
DOHEiF & -7z, X ADIHOHE S L OBEKE TS 7KK
R L 7z (Fig. 2).
£ < OEHE T ADI LT 05% KA & EL, BARSEM
THICHERT 2BEOBIEIIDEVWEEZ 5.
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