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Rom; 1997 Lol = A&
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2l 13.2 ppmo| HEHU}. =3 W&, 719, H &, AN Z, vhhrl,
& A A BE AlRA BEo] AEEA o, 3l FlA A&

FHoE eyt ez g BEd IS AT 49 2AR A3
i 1.1 ppm)E ZAMAA B 2470% 22704 AZE Y2, 19959E 1.0, 2.2
g91on; 199610 = AEH = 0.7~37 ppm (T 12.4 ppm) 2 ZAH
5 2= 0.2~37ppm (H 1.2ppm)E ZAMRAA = 597161 A
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Methyl bromide+= AAH o2 WA= agtEolghe
Aol A& olu] FH 2 AL nirkRA(WHO,
1995) vl Eo]| 4] 2.0~3.9 X 10-9 ml gas/ml water”} A2
Ho o]+ 1Lo)] 9 10 ngol| ¥ ako]tiLoovelock,
1975). A Fe] sl¢iwFolle Bt 1.2ng/L7t AEEe
o o} 2 AxslH vlthEo] methyl bromideZ 250% A%
Hzstslo] Slvka gi(Singh 5 1983). @A 7] %9
methyl bromide®] TT¥E 9~13 ppt A 24 methyl
bromide ] Zwo] 150,000~200,000 tond]] i@t &
t}. Methyl bromide&] A|7AA <9l Aibake 1990 9
69,000 ton® & 1984\ dHE] 1990 7k4] wid 6%8 =7}
314t} Methyl bromide AAFEF 3= 50% %= 73] HA
AFAANA hydroxyl radical®} ¥Hg-ah A= A=d7t
7 £9ste] R T 0F9) Eukeslo] AFH 24
HEo] 34 3o vRadr &3S vyl )
7HA] )d JEpe] 2EESE °F 3%+ methyl bromide
7t 99liel Ao 7 A gtk Methyl bromides ¢ 77%
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A7} v (Metheson gas data book, 1980) WHAfe] ¢
(threshold) ¥ 9= 80 mg/m*d|A 4000 mg/m® o]}t
(Ruth, 1986). A1&3% bromide= 2AFdA = ALt
methyl bromideE EYASIIAY 2Fol| £FA7|ER
A AgE 4 QItKWHO, 1995). Methyl bromide -
9, 239 Ay BE LTk 4500 Ad BE &
71 &mo & 5+ EdXo|t(The British Crop
Protection Council, 1994). 0] &k 24 9130l 154
© = threshold limit value(TLV)7} 0.065 mg/kg aire|™
accep-table daily intake (ADI)= Bro.24] 1 mg/kg A
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A 5ol A¥H methyl bromiderx thHE Z
$E Bgoleoz Raslel HAAYA ALosite
AFAD: o] ool AR EI1EL SeltatolnE
Fol BEF02A 20~50 ppmC 2 A= o] glom(R
AEAE, 1996), Codex 5 TN EF HE o
A 2R EIEE st FAS L UTH40CFR,
1996, FAO/WHO, 1997, Germany Pure food ACT,
1983, 01£A1%_A/\§-53§1 1994). ] lzo}_q H/\wh:g% 3
7 F7E vE At A HA HE e methyl
bromide AH|E BEAds o B A Fie=ac]
methyl bromide™-g 7 2= 4l H“ﬂ* o] A&y yo} Hib
g Ao| vhdo]thDevries, 1985; Fairall, 1980; Dumas,
1982; Heuser, 1970). 5 WA "o A=z
bromideE #Ast= WY Oi AFEN S AEF 7718
e Zdlatn ¢ FUNAEEF 2ES 2-
Tr_anﬂi ?é“é st BESRHE et &
2 Gas chromatography(GC)/Electron capture
dectector(ECD)2 273 3h= 1Y o]tiRoughan, 1983;
Peter A. Greve, 1979). A M HPi& oARE AL%
AQE WY § 5 glort 2ol AEWA} ol
Zo] A}43kA] ¢Erh (Momokawa, 1981; Kamimura,
1980). 18 2.2 4} Fo) A3} methyl bromide?] 252
A ORE ) T A PEes Aasiee A4
e Aol olm AZE AAHoT &= bromlde
FEE ) AT, TR B AANE B 3
AHF Al 12 O 2AV) Bl 42
o} U @ SYNES ggon Fuge FRIL
A obedl A2 Seiveleld 484 BA} Bz
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bromoethanol

HEFE9] 2-bromoethanol (97%)2 MerckAl (ZY) Al
2

B3tk WIEHE%‘E 25759k 8 Wakor} (2
DAES AL FFES 5 7)E A B
g ASdd. TEEAL zEdder 2-
bromethanol—- o EYEZH ] =o] 100 ppml 2 THE
T W4z BashaA AHgEith EE49L 4.0 ppm
97 EEQAE MRS Fuelel A8als

AI%‘EIHI-E

21Z% bromide Fi3e AL
o 2-bromoethanol F=49] gAlL 4]
%, 1996)0] we} AR D F AP gdes . /7]
BAL BE8d 2 A4 144 GC(Hewlett-
Packard 5890 series [, Hewlett Packard, U.S.A.)9| 3+
Q&ted A& chromatogramS peak HAH O 2 AAkato]
@9t GCY #Z7]= ECD, Z¥ & HP-
20M(Hewlett-Packard, U.S.A., 50 mx0.53 mn i.d.)<
A28t th. GC/Mass selective detector (MSD)+=
Hewlett-Packard 5890 GC ¢ 5970 MSD % HP
7959B MS Chemstation AH&-5tg]on] 732 HP-
20M(Hewlett-Packard, U. S.A., 50 mx0.22 m id)E
AH&-3H5 L splitless 412 o] 88l EA8}iTh

ENERE

3
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SAMEZS9 total bromide XHFEF

ZYAE AR & He, 32, 90|, Al ENtE, &
uh gk, A&, B7], T%, ool 7} @ Aele] HE
S 117 2ok v SR 49 A2 211
9] ZAMES 471004 F 11 0.3 ppmo| AEHAU L EF/]
7} 1220% 1700] AZHQLt] BE ke T B4R
A FH 4Rl 13 2ppmo] YA A 87} <& i‘l%*&‘ﬂ
A EHA] ggokek. AejEle 32709 ZAMEAA 17
= AEHA 4 2 vl ofAl, A Fe A BE A

Bol|A] | F HEH Ut
Hisashis(1980) ¢ Rao] 23}H A A7} methyl
bromideZ AF$3}A] ¥9HS8 golstm 73 An 44

% 272114 1 ppm3 10 ppm©] 73554913'_ 240X = 4
57 gdttx At Browns(1979) o ¢sd
methyl bromideE 28] &}x] &-& Ha]d|A 4~575 ppm,
H1t 106 ppmo] 7 Z ¥ 92 methyl bromideE F5 2
(34~68 m*)3 & 1'd o ZA}e A3 120~5235 ppm,
B 1788 ppmo| FFEHATIR stith ES A 2siA|
% HadlA HiF 106ppm ZAF315 T o] 8ol methyl
bromide & 2|32 &2 B7]9A Hi 63 ppm, oA
214 BT 196 ppm 59| FAFALE Selrpeiola] A
9 2e S 7| 3427 v pshd @4 B2 2]
5 ¢ F Utk fEUEe] FiEe] 84 T
Ao Hlgte] HEC] Aol R AL o] Foko] g
vl M EFAFARZ 871 @] mie] obdrt
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I AR EAA AZE 12.8 ppmo| 2
ERdt}. John'$(1983) 9] B 310] <&}
~0.4 ppm, F1t 0.3 ppm, 2.3A = 67

0.4 ppm, %t 0.2 ppme| ZEHTHL 514
AT 2R AgF BEY AP g 5

Table 1. Total bromide residues in domestic

samples
Food Detection Range of  Average residue

frquency? residue (ppm)  (ppm)
Rice 4/21 ND»~0.3 0.04
Carrot 5/5 0.1~0.2 0.19
Cucumber 5/5 0.2~0.4 0.3
Apple 3/5 ND~0.3 0.13
Tomato 5/5 0.3~04 0.30
Squash 3/16 ND~13.2 22
Pimento 3/32 ND~13.1 1.2
Barley 1712 ND~13.2 1.10
Melon, Kor. 4/5 ND-~0.3 0.24
Strawberry 5/5 0.6~0.9 0.77
Grape 5/5 0.3°0.5 043

“No. of positive samlpes/ No. of analyzed samples.
®Not detected.

Table 2. Total bromide residues in imported

samples
Detection Range of  Average residue

Food frquency® residue (ppm) (ppm)
Melon 6/6 0.3~04 0.3
Kiwi fruit 5/6 ND»~0.8 0.59
Lemon 6/6 0.5~0.9 0.65
Pineapple 6/6 2.9~122 8.55
Banana 6/6 0.3~0.5 0.39
Orange 6/6 0.2~0.6 0.33
Grape fruit 6/6 0.1~0.6 0.31

“No. of positive samlpes/ No. of analyzed sampies.
"Not detected.
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A ZX(1995)0l| 4] AAFSH A @ 2=
o] HEIGeS Auuw I o

AEHUD AFRAE 12~

A 56719 AlgeM B5 A2
291 ppm 2.2 Codex? HE ZF3-87]52 100 ppmE
U B A

233 A 27} 6710 2t girk
3149 AN EAM 25 A
1.1~201 ppmo]® 100 ppmE Z33h= A|B = 270}
3.

329 B3k 6719 ARolA 9~T5 ppme HERAS]
o 200 B ATod A% DEe ARwe S
9 Codex, 4 % §F 5 BENFIG7ZAFZTH
w2t 20~400 ppm)& 23 4= A x wF f2u
2ol 4EF HEY ARdde doid Az ve

TOR fEue witeol ¥ gddtE & 5 ATk

Table 3. Total bromide residues in domestic spice

samples
Detection Range of Average
Year frquency?  residue (ppm) residue(ppm)
1994 22/24 NDY~2.4 1.1
1995 2/37 1.0,2.2 -
1996 11/11 0.7~37.0 12.4
1997 59/59 0.2~4.6 1.2

“No. of positive samlpes/ No. of analyzed samples.
YNot detected.

Table 4. Total bromide residues in spices before and
after fumigation by methyl bromide

Total bromide residue(ppm)

Spice — —
Before fumigation  After fumigation

Pakistan dundicut chillies 22.13 0.70
Iranian cumin seed 7.46 24.67
Bulgarian wheat no.2 medium <0.01 28.73
Egyptian peppermint 59.69 148.00
Haitian orange peel 0.60 9.62
Brazil black pepper 13.81 64.48
Indian cumin seed 21.48 26.68
Spanish aniseed 16.94 35.39
Egypt basil 19.76 272.45
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ALZZE9] total bromide XFak

FeluEedl A Az SFAAZANF Ehel g B
59 ZFEL2 %33 2} 1994d0)s ZARAAAE 24
oA 2270] AEHARL A& E £82~2.4 ppm,
B 1.1 ppmo|on 199538 37719 ZANAAA R
3771% 2746A 712} 1.0, 2.2 ppme] AZH T} 19961
de FAMN AR 1174 B5 AEH9on 4299
£ 0.7~37 ppm, B3t 12.4 ppmo|en 1997HE =
ZAZAIR 5970] BE AEE%on AEEdE 0.2
~37 ppm, ¥ 1.2 ppm o]t}

19961350 olabA| 22X {e] BEF o]
ZAZHY AL SYH(FE $7) 982
Aol Yoloz 2Edg,

Z11 2 Robert$(1985) o] w31
ol didked methyl bromide &= A

49} 2t} o] FollA| B ue} o
FolA #A 0.01 ppm o]s}el A
HAL F5FY spicesFolAs 2 AR HA
28.73 ppmol Al 1 148.00 ppmo] A2}, w3
Heuser(1970) 53 Osborne (1989) 59 727 9
shel o] 74 4 ppm AEsL AAeE SEolB 23
StAh o] g} 22 AMES TF AR 1996d0] A%
Fold 429 1 37 ppm 99| ofe] ¥]e] Hohx
2] we $2& ohlgkn A€
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Bromide X0 CHEH QFM A BT}

AzdM F2 FE A A FHoz Agdte
ASAQ rnethyl bromide A“‘/“ o] ¥l A 7}sfe] AL
F AFE JdEY di e e ARIREA o
4 o}o:l AR Az A i,i_ 59 zH4Eo BE
ol Mg AFH I e AL AT F gl Aol

2ZE A, B o Hlate] AFAF Tl Ao vE

o A% 43 $F E@ FAOWHON % Bge} o
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Market survey on total bromide residues in foods
Kun-Sang Park*, Moo-Ki Hong, Dong-Mi Choi, Chang-Hwan Oh, In-Gyun Hwang and Jong-
Sei Park (Departmant of Food Evaluation, Korea Food and Drug Administration, 5-Nok bon-

dong, Eunpyung-ku, Seoul, 122-704, Korea)

Abstract : To determine the amount of total bromide as 2-bromoethanol, the domestic
agricultural products such as rice, barley, carrot, cucumber, apple, tomato, squash, green
pepper, melon, strawberry, grape, peach, potato and celery were analyzed by GC/MSD as well
as GC/ECD. The bromide was detected in most of the domestic samples and the highest
bromide residue determined was 13.2 ppm in barley. The imported agricultural products
including melon, kiwi, lemon, pineapple, banana, orange and grape were also analyzed for the
bromide. The bromide was also detected in most of the imported ones and the highest bromide
residue determined was 12.3 ppm in pineapple. In addition, the bromide residue in instant
noodle spices was monitored for 4 years, recently. As results, in 1994, the bromide content
was in the range of non-detection to 2.4 ppm (average 1.1 ppm) from 22 out of 24 samples; in
1995, the bromide content was 1.0 and 2.2 ppm from 2 out of 37 samples; in 1996, the bromide
content was in the range of 0.7 to 37 ppm (average 12.4 ppm) from all 11 samples; and in
1997, the bromide content was in the range of 0.2 to 4.6 ppm (average 1.2 ppm) from all 59
samples. However, none of sample analyzed for the bromide was exceeded Maximum Residue

Limit(s) of Korea and Codex in these survey.
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