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ORENfT e b h, BETFOLRARBEOREHEEN
50ppm LEIE IR, ZhEZFThAECK TS
BHERABTER JURLAF L OREFREEERD
e, BALAF VOB AREER L BEFORN
ERERBORENVE L Ihi,

AL, EYRE AR ERE I 3RS L
URELAETEZON BB 2 OREEEEL TLAK
Lco ¥, BIVHEIOERcoOWTEET LLE
BREELOWL, LhEldhdnThb,

ABBHSID, T OFEIC CIREO 100 1255 &
REHAXTRICHE 2R KT %,

AHE

S¥iHiEE, FAO/WHO 73383 % J73% (LUF FAO/
WHO &) ey, 100g oRBOHNE 1 EN
5g WL, Chx3EFMLI, ZOGHHEORE
BAHAT LD, Bty y av B CEINRERY
KDL 5 Tl »tce BALF F U ¥ A D#EIL volhard
B L > TOMUIRER, 99.63 % TH -1, EIUERER
DFEE, BT Y Y A%k 110°C T 3 iR X+,
212mg HRERBLT, K 1l Z&ML, 2 OB T 1ml
YRR UEW 5g LIEBAL, FAO/WHO ool
Tro FOREE, 102.7 % OENNEAEL, = OfFiL, ¥
FURZULHETHD L Bbh b,

I BRECAKDOEBEII-3BOBED
BRESEER
HE&LUFHE
AERGRENL, ZT¥, L54AHZ1L, =1t wD3
BETH D, RELARCKIT2ERIL, ®AXEY,
SAFERE, AKEM, AZKRSOBBICL-T

*EEERR M EAER M R

T e BIUEEORRIARE E Lic, o0k
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ffofk EB (TFTAELELET) SIORTER (UTA
BT EMT), +A o T BEERTF 30cm (UFH1
r L) BIOky S~ EROBBA (UTy A=
TERET) &L, REORIEEHNL, <AKEDOHHT
LU ARKTHR 4R E Lic, BEED BBhE,
BBz Ah, FAOBREY BARCIT shE, AKREN
1RMERCEEBL, Sl .
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ZU¥, L5LAZL, =M rDL AREHERIVE
HMERET, B 1, 2, 3FEOEEY)THD,

AT ORBOFHEFAEL, Zis&¥H1 7.7 ppm,
E5HAHZL 11.6ppm, =4 r 7.6 ppm TH -7,
LML, 53520, =4 miZRWTiE, 2780 B
BRENIH IR DB, £55HZ LD No, 3,
No, 5, No, 8, <4 = No. 8 TIH1 v Lici\\T
BRENSZ VD, COREL, SHRBNRERECE
DRDEZHIT L T, GRERERENSGETH b, 5
WITIRHE T ARIR B TH o e EARIX R
b, ¥tc<1 rd No, 3, No. 5 1341 v FOREDIL
DEFENS . THITHTEDO S A BRBEEORIEL -
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BREOBREERE Y, PHEELL T & 25.6 ppm,
E54 AL 43, 5ppm, <A =7 39,6 ppm Th -1,
CTUEFOREEREN, £53HZL, =M r Ll
Wk, TUEFOEENDPL, b ¥R F
ARED, E5HHZL, =M ribdhnty—F
ThHaHERbI S,

BEL AR D S AEETIE, 50 ppm Hkx1-
Bixieotehy, 1 vl ARRBWTIE, 5452
L, =1 nilfd -7 Tiobb  AKR ORI T
TRELGEFRTWIES585ZLD No. 3, No, 8 =
4 m® No, 3, No, 5 13 ARBIZR L TEHIHEML
2o FRH A B FREWT, SARIMCELRTLAK
BELCREARE MU, L5452 L No. 3,
No. 4, =4 m No. 7HH %, ZhboREBHL, HHO
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A K W B A E | F BE | B B | 949 | ¥4u | $4w | ¥4uw | F4n

# E g/m? 18 15 27 18 18 24 24 29

A ORI B%E H & i 1 B =1 H H

£ ®°C 27 27 27 23 18 12 23 8
A¥yEmE®RMCE|L F|L F|lE Fl|E FT|E FlE FlE FTl|E T

B ZBE mg/l | 3.4 3.4| 2.4 2.6 2.6 2.6] 9.4 4.1| 5.6 2.0{10.0 0|13.2 0.3|11.8 2.4
AER o (AN (12.010.0) 2.7 2.8 5.8 4.9 — —| 7.9 —| — —/10.7124} 7.6 — 7.7
* B QAFEES 122.7 24.0|24.7 20.8(17.6 18.9(23.0 25.9[33.1 15.4{26.0 23.5(|42.1 34.9|31.4 21.4| 25.6
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HOR IR B % E B 5 ) F H B i3 B

% | °C 29 8 31 27 16 23 11.8 19.8

Ay RRTLE| L FT|E F|E FT|LE F|E FT|Et F|E TFT|E TF

B ABE mg/l | 2.9 2.9] 4.9 4.9| 7.2 11.8| 3.5 10.6| 6.0 6.6 4.0 7.8| 4.0 18.4| 7.6 7.8
BERL o (AR | 44 6.4) 5.8 6.533.221.3| 41 —|15325.8) 5.2 2.0| 3.3 2.2(26.6 —| 116
FOETTT ¢ iam 42,4 33.8(24.0 20.7(61.2 80.0[42.5 65.6{35.5 35.9|47.9 53.3(35.0 17.6(34.1 51.5| 43.8

B3k <1 udl ABRRGBIUVEBTERE

& 5 1 2 3 4 5 6 7 8 iy
A H B B A E | Y49 | ¥4nm F4mw | F4no ¥4m | $4m | ¥4m
ES B g/md 35 4 |- 24 24 32 32 39 39
R OBR OB ¥ B Eii3 =) ] -1 - ] H F
B ® °C 8.5 24.5 28 28 13.5 19 7.5 17
RHBRMELE|L T F) L F | F|E FTlLE Fl|E FTlLt T
B A@E mg/l | 4.6 4.6] 4.0 02| 5.6 7.8 | 6.5 9.5| 4.2 9.1 | 4.6 13.0| 6.7 16.0| 5.3 3.9
BER L (AR (10.210.5) —  —| 0.962.5% L1 17| 3.350.3%|11.0 8.0 9.6 —|15.9 1.3 7.6
xR  AFEME [26.4 41.8(23.1 12.5[32.4 86.2 [46.0 18.6/14.8 56.0 |43.4 36.0[30.8 81.7[11.2 29.2| 36.9
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%
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EERY 1 v ORI, EBOLBLYEEDO 1T mA

DPARNCETHEL, BOOELEL5E5L, BED
AN L5 ZETHER, 1/563> KE ST HHENBE
EbhTwb,

CAELICZUER, A~ APV TEIA—-ASVF
HThs, HEIT 49g/m8, 8B AET, RELE
B A e BRI v TTHB, HHE, SAKERT
#% 10~18 A Biefiic - 7co

HRELEIUEE

CABEHR IO U EOREAKEOSHEL, &
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#iLE

B4R BRI A0 ABRCBI 3 NROBREKE

% 5 1 2 3
CARKRTED Y R BE mg/] 13.2 10.2 13.0
CAFERT O AW E o R 10 14 18
A B O B® W it B t Tl E T E TF
% ¥ B ¥ E ppm [48.0 13.2|47.3 11 446.1 16.7

ARODEBYTH D, FAFIZ LT, BB -
SEDOYA v L ABBRETOBREEREN, Ko -
EMOFR I D A27e0 B0, Zhut, <AKEPEEE
HCREIWLBIEAFALDEY, BENFRTHTH -
Kb TiRuntBbh b,

I BREXBOBREBETARLECLE
DHBRZARFR

HE&IUHE

TUEFC KT D MAEGREERC L &S REDE
B OLFIC BT 5 AED 48 Befl, 40,5g/m3,
BIOY A D 24858, 64.5g/m® TH5H, = DKE,
FMOBRKETLARLEEEOREERE L 51 5 1«
», SAECARFERALTREL .

HRUEX, »FFE~= T2 A, NER
0.51C7% X 5B 301 DL AKRVATINAEL, 20
°C DERECE VT HIERB AR L. BlxFa
DERI, 7Y IAfCTEE LI, AKRTHE,
BAL A F v ABE A FYHE Y AREBTHEL - &
5, FE 40, 5g/m? 48 BFfEIX T2 10.8 mg/l, 64.5g/
m® 24 BRAXTIE 24,2 mg/l TH - oo S AKBOR
B, ZRTREL ¥ A0 BABE L fTichE 1,

B, ATEDOSINCEREL, ROEKEMN 16 %6 in b
LR EERML (F vy v 7 8E), 1 HBEEY
L, BeT%, MATIEBIL . VR, B
D 40,.5g/m® Xi¥, CAKKTHIEH, 64.5g/m® X
X WBEETHY, ¥, BAETMLATEO 40,5g/md
Kk, 11 HH, 64.5g/m® i3, 12 H Bicfire » 1o

BR&EIUER

BRIL, W5ROLEDTHD, KERL, BEA
AR AREEEAY AN SO E OB H AR &
%, 45ppm LIF, Tk 24ppm LT EFHRE 50
ppm UTFTHote, Fie, B, MaATE, fsTFo
SHEDFE LR O S HEAISELL T,

IV S ARERYELI-CLEORY
RER

HE&SSUTHE

MABENCAKREBINADIR, BH1ETHIHN

H5FE HURBCB T 3RILAFVDOREKE TS
ARLZCEOBTEEZE (ppm)

BB HATI ML

* < A | 35 4.3 5.8 3.4
40.5g/m?3. 48R | 42.7 23.9  85.7* 3.3
64.5g/m® 24 BEAHX | 44.6 22.4* 86.5 3.3

B Y EHR, SRR LROSWETH S,

2EIUEDAEEINBZ LI ELLRS, TihbDd
MEETRERCAEZ IR, MARECERORRR X
DG AREN, SHIERELARBREITTSTH
STBEE, BEIAEE BT D Litich, 25
AREEGYHEEL T, RERROMNELAEL .

HRIUER, HFFE~=A2E5EHAG, ZORK
B/ADZLER 0,5m8 DL AKBCNER] 0.5 TAK
7oo (AR, B{TEE Bg/mP ¥ 7 vIrict - TH
L, 20°C T 48T/ 700 < AZEMARIHIZ, H R
DIEBREITo AR T RIS ADENHEER % 1 B
Tiev, ZTOEAEBOBLEKRL T, # A0 HARK
Bhfiisb®l, AL RUERTIEEIEL
2, BIEKABKRTHI0HBEC F2EAKY, X
LI 2ECAEKRTH 10 HEE 3EL AKY 772
oo {AFEMTROA ARER, THHE, AhER
THEL, F1EL A TIX, 6.7mg/l, $F2[H 8.0
mg/l, %5 3[E 8.8mg/l THotc, HFHE, H1HELA
ERTH 3,6, 9 HAK, i 2EBIV3E AR
TH, OBERERERFTR 572,

HREIUVER

REAFERIL, F6XRDLBVTHD, F1HLAKE
DA BT D U EROBRALKEOREELITR
L, BE—EBL T, F2EAXB O REE
I, TECABREHL L7 6%, #3@Tit, b
LT 2. 277,

MOBEERZ R, 3E AKBTE, 1HLAKBD
#5123 fFcigmL, MaT i, M2.25, et
FTIL, MLIBCThRZhEML T, Tihbb,
KL, By, M, WA TELL3EAKCL - T, BEE
2 fE Lot
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H6FE SELARRAR-IICTFOBEEE
& (ppm)

BB HLTI ELTE

LA 4.6 56 5.5 3.9
BIEAEKTHEIBE|22.8
FBIEL ARKKTHE HE|21.4
BIEARKTHEIAE|24.8 14.3 51.2 48.7
H2ELARKTHRIBE|4L.7
HIEARKTHEIBE|54.0 32.7 110.2 92.7

HORCARK K28, ABNE5 M, ®1IEARK
¥T3HEORII 2R, EOfIZT<T3RDE
HiE

HHRCLERPORKEER
HRIATOHZUERPEETh TV BEELYR
AT, REMR2HOZLERNEST LI,
FOFRER, BT 7. 1ppm K X06.7ppm TH -
2o

& £ %

UL DR A FAORECETBER, Rtk
IURERC VT, BZORIHAbR D, LINDG
REN (1968) i X huf, BibAFAy RiY, WA
BIEH LALERRBRIER T, #ARDCEEAR
LTREEE B, BEIHBEAF 11, BEEIO
WLAEY L ORIGIZ X » TRECHT 55, RIS
TR AF AV IBREBFLIRD, FORIBEAEYD
LR L HBAIMIR,  AKRE, 4/KE, X <
AFERHIC X » TR D, F7, WINTERINGHAM (3>
(1955) iz XA BRI hicBib 2 14k, B AEY
EDRIGIC & » T EBRAY L 251 BEELBRT
%o LINDGREN 3> (1962) 13, <AKEIhiz ¥R
IOz LEYRB Lo ER, 4ATF, B AN
COLWTREARBEYAE L L2 b, STESHE>C
BEBRSHBOIRTDH 5 L BTV %, WINTERINGHAM
(1955) 13, ZLEREHTHIAT VD 80 % niE(kA
FADOGRCIERBL, BBLEWE oL DL > T3,
GIBICH %5 J {¥ PEDERSEN (1963) 13, B EER L EH
BRIVOEHOEELIBVEEAGREE TS LV,
ZUEBRLSTEONERSER 2% L, s
T¥, BSTEOHETEH R -T %, FRIEHICS
WTiE, SUERH—FL, MSTELESTEN
RABETH S, ARROBEREABRROORBEL
RAEDHER, HeTESMSTES>OER>II¥
BORTH o 1ehd, ThHLHEFFROKE LR —FKLT
VWb,

##0IEL { AZRIT O\W\TiX, LINDGREN (34 (1962)
CEAUE, 2ESARYIRVET L, LEIQAKCHLE
HRARIL, 60~70 % HinT5 LHWEL TW5H2, AR
BB\ Th, 2[E AT, 68 9% DHINTH -7,

FREEECOWTIE, HEHRECRTHAR, v 1
r ORGBERETLAELLES, SIVEFRY riC
BWTLARLLEBEEGOWThickTh, cr¥0R
HMEREIT, 50ppm LT TH -7

DL AT, BREEREVHMNT LT
ShAEEERCEOCTHEL S, WIhi 50 ppm
UTTHo 1o b PFhic, 3EIEL L AR T
Te L FRIC DT 54 ppm & ED DEBBEND - Tk,
E b, SEAENIBEA Y Thebhic W L E2EZ
i, MERKVWTHS 5,

BHE, 41 v TCRIEQAREYER LU EonT
% 50 ppm HEEBL o Blixie <, FLREBOKES LR
AZUENLHEML TWAHEZ LEROWTE, F
5 6.9ppm TH -7,

IhbDFERND, o Tik, BREEET
AFEL T, 2EDAD S AETHIUE, BREEEEL
50 ppm LITFTHB BN b,

ES5RAHZL, M e DBERIVOYA vtk 5K
BLAFE BT, ERRARNCE . oMEY&ATY
felitvz, BEAREMN 50ppm % = 2 HENTD
BRIcDT, SHBFORBECAOWTILIKRATHLE
DhDHEELD,

E #

by EICRA SR AEES X R o—E, HEpk
BEORMBINDLE L S, RIEAFMC I B LAEN
fTisbhTwb, —F FAO/WHO i, {AKZhB
FHROLEBRERBEORSHFEEY 50ppm LEIEL
o

AAEE, BRBAARORK I 3BERES IR
L AKRTELZONABADRRELBEL TLAKLLE
ZUERLIOHEC ¥R onwT, FAO/WHO o
BUIGH B Y - TRERKEY FH L OTH
%,

1. % e, AETREQARINILIDLE, L5435
L, =1 eRRL, BEARRELEREL LI A,
ZE T, 25.6ppm, &5 HAHZ LTI 43.5ppm,
<4 rTiX 36.9ppm T Ho o ZUEFOREHIE
hoBEd 50ppm UTFTHoTehdy, £5bAZL, =
4 =T 50 ppm &2 2 HRBEEAD - 1o
2. HAEEBRYA v TLARLKI DY ORPEERE
3, & 48ppm THoto, FAEFRY A = TiL, <
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AFEITHED RIS B losdhs, BBFEE T OREHNL 47, 1ppm
THotopy, hyv A~ EHRTIE 13.8ppm LENRDD
i,

3. BE, v ek} rRERSEEYFERALT, &
UELLAR LIS, FEE 40,5g/m® - 48 Bl <
AFETIY, 42,7 ppm, 64.5/m? « 24 B < AZK T,
44,6 ppm TH o1 ZHBDOFEL AR TE LKL
THHL Lo b, 22~24ppm TH -7z,

4, AKX IERVELI-CDEORER#AER, <
AFERB I HICIT, 1H < A 7& T 24.8ppm, 2[EHT
41,7 ppm, 3[EIT 54, 0ppm TH -1, LWLIEAD,

Thboz ¥R TR EREM L CEIIL, BEaihL
fok oA, 1B AFET 14,3 ppm, 3ET 32,7 ppm T
&)cﬁ:o

5, RARLIzUEXEML, SU&H, HesTE,
WMESTEICOWTH LIcE 2 A, BEELREIHEST
F>SHSTES>UEROETH 72, Lhid, HER
B, BHEHOEHEDIHLFALTH S,

6., TRZLEMOSHERRARL 6.9ppm TH -7,

7. ThOORBROBEND, RIEAFACIDIUE
DL AFETIE, BifokgigchhiikmEa* R
LTh, ¥BEEOERET2EIOEDEL L AKEXIT
5> Th, BEAFZEN 50ppm #Z 252 LT/ LB
bh b,

5 B X &
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Summary

Determination of Bromine Residues in Several Imported
Cereals Fumigated with Methyl Bromide

Noboru Kawamoto, Akio TaTEva, Yoshihiro HOSHINO
Hiroaki Suoj1, Takeshi Sarar and Shigeru KiMURA
Research Division, Yokohama Plant Protection Station

In the light of the international tolerance of 50 ppm of the total bromine residues
in food recommended by FAO/WHO, investigations were made on the bromine residues
in several cereals that have been fumigated with methyl bromide in the quaratines, in
experimentally fummigated wheat grains and in wheat flour on the market. Through-
out the investigations, the methods of analysis standardized by FAO/WHO were followed.

1. Of the cereals fumigated in silo or in warehouse, the average bromine residues
obtained were 25.6 ppm for wheat grains, 43.5 ppm for maize and 36.9 ppm for milo.
All samples of wheat grains had less than 50 ppm but some of maize and milo samples

contained more than 50 ppm.

2. A maximum of 48 ppm was recorded for wheat grains fumigated in silos with no
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gas circulation system. Samples from underneath the surface layer showed a residue
level of 47.1 ppm whereas those from the bottom layer had 13.8 ppm. Such variance
may be partly due to different procedures in applying the fumigant.

3. In the experimental fumigations of wheat grains with the maximum c.t. products
that are currently applied in the quarantines, an average residue of 42.7 ppm was record-
ed in the treatment of 40.5 g/m348 hours and 44.6 ppm in that of 64.5 g/m3-24 hours.
When these grains were milled into flour, the residue level decreased to 2224 ppm.

4. When one lot of wheat grains were fumigated three times consecutively and
analysed nine days after each fumigation, the residues were 24.8 ppm for the first, 41.7
ppm for the second and 54.0 ppm for the third fumigation. The flour milled from these
grains, however, gave the values of 14.3 ppm for the first and 32.7 ppm for the third
fumigation.

5. Residue levels of the fractions of milled wheat grains were in the order of coarse
bran > fine bran > flour which was apparently proportional with the content of crude fats
and proteins in each fraction.

6. Wheat flour on the market contained an average residue of 6.9 ppm.

7. These findings indicate that the total bromine residues in wheat grains are
unlikely to exceed the international tolerance of 50 ppm whether they are fumigated with
the maximum c.t. levels currently practised or twice in a row.



