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Residue concentrations of imazalil in lemon and changes
in the concentration during cooking

Kaori Mukai KUBO - Ai YOSHIDA - Noriko TANIGAWA - Naomi ISHIKAWA

Abstract

Residue concentrations of imazalil, a post-harvest pesticide often added to imported citrus fruits
as a fungicide, were analyzed using a modification of the official test method prescribed by the
Ministry of Health, Labour and Welfare. The results showed that lemons, oranges, and grapefruits
imported from the United States of America contained levels of imazalil residues that were within
standard limits. Juice and inner peel also contained imazalil, albeit at concentrations that were
lower than that of the outer peel. Imported lemons to which imazalil had been added did not
spoil after 4 months of storage at 10° C after purchase, and there was no change in the amount
of imazalil over that time. Washing of the lemon peel did not reduce the imazalil concentration
by more than half. When immersed in black tea or honey, the imazalil leached into the black tea
solution or honey within a short time. Approximately 50% of the imazalil remained in madeleines
baked at 180T for 10 minutes. The results showed that a considerable amount of imazalil

remained, even after washing and cooking.

F—17—F : A O%A Antifungal agents. 4 ¥V )L Imazalil. L&~ Lemon.
BREH 3 Pesticide residue. ## Cooking

IR
‘]]IE’
>
4



190 AR #k-EOH T N ok Fom I EHOFE
®E AZOENRDH DL, INOLORIEOMAEL F %
BASGEER LB LOELISRLZ Y, 2000 4E4
HAD R EME (FEN—2) 14, 1970 4F R e, LEY, ALYV, L=
WX 73% TH o 72 b DDA I L. 2003 4F TIv— & A mIZIRAEINICH DAY, F
DIBEIEAY 40% &\ ) RGIRIL DS TH D | NTHIFEMICZENZNE~10 b A S
P HERR S 5 BB 21247 Db & B A S L AR NTBH, WMAEIZEILT A AT 7)) 7,
LTV HADHAYT 2 BEWOFTH H AT ZTHETH D,
RENOEEEN VR AN E VD DI, WA ZODOHOEAIIB W TIE, BEIZENM
LEY, FLYI, FL=TFIN=o5EDH EET LD, B UHl 2 Eamiising & LR
35
30
a8
\
25 1
\
]
20 S ~
\ef, O= == w0y,
O
15 -0,
~
&
10 —-e
@:c0:...9, S -
"00‘..'. L) - -
5 .0.................,,.,,,.,.............3.,'
0
TOIFTAIEELTFITII DI PTO &L PN
R A S S S N N N A M M N S
oo LEY em@mmt LY m@=L—TT)L—Y
1 FEHBEOBMAZ (BhY)
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720
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R RO 7oA B A 5% RS B
v N VAT 50ml. ZREE K 50ml % A 7 A% S EK 5
GrTHAR DR, TR - FHE L 2R KIE RS T
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WEEEE L, BRI A Y ) — ) - EEKIRE
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e L<, wElE05ml/min. & L7zo M,
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L 95% TH - 720

ERDKIUER

1. AT UILDILEEEE
BELPMARZIZHICHE. W, B2 s
. A=) veEalllE L7z, REELEST
DOWMEMEIFR IR LTz, BB, RIfFEIZBW
THB L LeeTokEELEY (&8) 128
FNTW/oA <) IVEEDOFIEIE, 407ppm
(HEH#ERE 107) Tholzo FITIIRL TV
WS, EELVEYDROIEEENSL D KA
LA~ gt SN hoszs 720 K
EEFL IV =T T V= bk, £
nEN, ERPIi2 1.17ppm. 048ppm. 4 Hz 1
426ppm. 1.39ppm. PIFZ1Z 0.52ppm. 0.37ppm.
B2 082ppm. 0.25ppm @D A < 1) )L A5
ENze ZoEHIC KEEOLEY, ALY

. TL—=TT7N=DNFTRIZBWT L, b
FEDEAHIEEA TS Eh o720 KIISIE, BA
ORIV 5133 345ppm D A <) LA
MEENLD1IZ L. RAHSI1EFIY 021ppm
Lo ENG o722 8E, AXTFY VR E
DB ORI DIRIBEMETZ DIE & A LD Dl
FICEBIEBDEREL TS Y, SEORE
E. RETIEALSOWMELIZIZFALETHo 72
A, BICIERATHRE SN TR S L) Evik
FEDOA ) VA &, A <) vt
B KR FE DS s L SEMME TH 5729,
WAR7Z T CBEMEARRICL BT 2 HEZ o
Twa 7 2B L BEOMmOEIT IS
LR T WIREMESH 2 RIS N5,
KEPELVE Y EZWHABZIZBIZ1ID2TOT T
AF v 7= ANZERTER L. 10CIZEE L
ZEBE R T—EMBAE L. . N,
BHIZBIT A4 ) VORKRGFEZHE L 724
PAMRELZEOA ) VEZEIITRL
7oo BRI EIHRERIRTA <) Vi
CEELRERZROON Do T2, T2, HHEiy
5. A ARFEEROREICH COBIHIIRD S
Nhdpole ERGIX, 6 7 HUEIFEL T
AP VERIIEETH Y. P 182 H
DEEsELTws Y, A<y vz, AR
4 A 10C T2 b8 371213 e TR L.
ZOREN TN otz BB, BELE Y
ZRBICIOCTHRELZES A, BIFE30 Ak
2 EDBEFADFRD H L7z,
2. HRICKDATTUILDERE
KEFELE YOI EREA R TEIC LD %
L. AT IVOFRIFREE LR ER
4R L 720 KEEH TOBRGRED TR D & <k
WTILY ) — Lk, B TIIELThHo Tz, BE
WK R EH KO RIIED NG hroTze T A
Oryy Iyl AT MKETITY 30

X3 REELVEVICZEENZAITUILE (ppm)

28 5B AR Bt
BAER 3.4240.40  4.55+0.60  1.15+£0.04  2.33+0.11
10°C - 4 ARER 3.20+0.49  4.60£0.42  1.18+0.83  2.28+0.27
FYEZERETRLL

BAEZBLUVI0C - a0 ARGFREOZBILEMBICEEZHY (p<0.001)
28 BMUETEICEAEREIC-4HNARERICEEELGL
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R4 REEVEVHEEREDA YU )LEEER

FRAEHE (%)
Kk 47.6+4.7 ®
WwTIIEL 58.6+4.6
SEHISE S 83.8+2.4 °©
FEKESE 84.3+4.1 °©
BEERIK % 70.944.5 ¢
IR/ —ILik% 57252

EHEAZERETRLE:
BERDIZXFEDDONE=T—4/IC
FEEHY (p<0.05)

BHAAKRTEETIUL, ERRP T VI —VE%E
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D EEOFEET TOREIIRATD 50%FEE
Tholzo Gfald. VEEETR O R Ve
REZTHETHRET DLEND DL EEZLN
%,

3. AIYPUILOFRICHITDHEE

(1) fIEA~DBEH

KEFEL E > ORI 2 /IR ANTZIRED A
T NOBEEIZOWTHRAEREZFES IR
L7z LEZOIYY % 30 BPHALRIZERT &
048ppm D 1 < HF VU A S, 2R A
B %2i2oN, ZOREIRMLZ. #ilS
lZ. OPP & TBZ OALZEANDEHIZ DWW TG
LTwb 9 8, SEO#ERIE, TBZ O FIE
VAT VD TBZ FEk. ALARIZHET LT

TN E %

WEEZONL, B FIIROpH IL48 TH -
T2ON. LEVEMZDLZETHEAIKT L.
30 121234, 1 312121333 &l o Tee A<
DOVIERRIEAKICHEE WO B EES T A
RIS FR~NOBITRRE L 2L EZ 5N D,
(2) VEYOIN\FIVBEIFICBIFZDAITFUILD

BT

LEVONF IVEITOMELZERGIZRL
720 VEVERBRBETDHONT IV NLIEA~
TV SN0 7208, NF I VEITIZ
L7ZLVEY NFIVOM GRS A <) s
MBS, FHADEIFLESLIDNFI VD
AT NVEEBPE P70 NF I VO pH X
40 Thot=d5 LEVRIEITH I ET29 124K
TLTBY., AIEKOHEEFRMKIZ, NTFIVOD
PHAR T2 82L&, LEY2RLATY
UIVOERPHEATIZEEZEZ SN D,
(8) ¥ RL—X~DBIT

YR -XORREETITIR Lz, B LE
VWEFNTYRE50% DA <) uhi< K
L—XZRIT L7 @R HIE, v~—~ L — Nl
FIZBWTA W) VRER 42% 124 L. $F
T HEZ IR 72 DB TOWDEPKE o
ZEWELTWD Y, SEOY FL— X OFE
i, ¥ =~ L — FOFIIZHTEEINZ 5 IH
HM2ENZ &, ORIV VT &R EDE
WELTHITOND, EMHOLD L) ICTHOE
BILIIHIE L Twhwnizd, E2Imdbo
RS HODENETHI LI TETW RN

x5 KEELVEVICEZENDAYHTUILOIRERNDBEH

I‘I_:-.\-
l‘/:E :/ = P2 % fg == 4
REOME REISNE
APV IVEE@Ppm) | 4.98£031 *  0.48+0.10 ® 0.80+0.25 °
FBATE(%) 47.140.5 74.342.1

FHEARERETTLE

BERAXFOOVWET—42RICHEEEZH Y (p<0.01)

X6 KEELVEVIFSHDEITHOAITUILE

O:E

I/:E:/ ‘it_)ﬂ /EH’
LEY [TBHHD

A XY JLEE (ppm) 3.46+0.03 *  1.30£0.09 °® 2.06+0.37 ©

FHEARERETRLE

BERBNFOOVNET—2BICAEZEH Y (p<0.05)
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R7 REEVEVICZENDAITUILOT RU—INDBT

LEY ()

. T RL—X
g+

A IH 1 JVEE (ppm)

10.52+0.19 * 0.05+0.01 * 0.02+0.00 ©

BITE%) - 51.0£5.2
EHEHRERETRL
BERBA3XFOOVET—AMICHEEEZSH Y (p<0.01)
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