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ABSTRACT. New breeding method by genetic engineering is expected as a key technology to solve
food shortage due to the growing world population in the year 2000s. Many genetically modified
organisms (GMOs) were already developed and the commercial cultivation had started. The first
GMO, Flavr Savr tomato, which rotted at a much slower pace than ordinary ones, was developed in
US in 1994. Since then, over than 70 different agricultural products including corn, cotton, soybean,
papaya, potato, and squash made with genetically modified plants are reportedly on sale worldwide.
Supporters favor the GMOs because they have greater yields, longer shelf lives and stronger resis-
tance to disease and insects. On the other hand, opponents say that the supporters ignore a poten-
tial danger that they may damage the environment as well as human beings. To assure the safe
development and use of GMOs as food and other biotech products, the possible risks on biological
environment and human health should be throughly examined and regulated by developer and gov-
ernment. Because the biosafety problem is a global, environmental, and trade issue, a new interna-
tional treaty is under development. The Cartagena Protocol on Biosafety was adopted at the 1st
Extraordinary Conference of Parties of the Convention on Biological Diversity which was held at Mont-
real, Canada, Jan. 29th, 2000. The adoption of the Protocol is seen as a breakthrough in that it is
based on the "Precautionary Principle" despite scientific uncertainties surrounding potential risks that
GMOs may inflict on human health and the environment and that it has laid the ground for introduc-
tion of specific steps to handle international trading of GMOs. In this paper, the authors would like to
introduce the current status and perspective of environmental and human risk assessment of GMOs.
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Source of Gene

Yes {Allergenic) w‘

Yes
-

Sequence

Solid phase Immunoassay similarity|

Commonly Less commonly

Allergenic Allergenic W’ NOi
i No

No (> 5 sera) Stability to
— Yes Yes Digestion/
Skin Prick

Processing
Test % v /
l No /JTIIeroenic (CU| Possibly Alleruenic(d)J\N‘ol
Yes
Provocation No evidence of

Test ‘

Allergenicitﬁ,
No -
2 oAt

J8 4. GMO AF geElErIAd 7 385 (a) ¥ 28
International food Biotechnology Council?} Allergy and
Immunology Institute of the International Life Sciences
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shekAQl A 248 F3L AthTaylor, 1997).

GM 21&F2 HE AN2& @ids st dern=
GM 2]3F-9] QPdAdH7toll= ML Tl g L2
1’ %77 Z3ts]ojol sttt fae] decision-treedlA]

N

= B2 AF gAel #5321 o8] parametere] ZAL
2 a3t} 839 decision-treeol|A] AME-E= T 7)
T2 e 2
7h AR ER ] FAAA FAATE 7|2 g
sl e A= 5HE o7 a7-H)
_]

Mol 71| LAl fAMdel e A, ST &
A ghzte] € IgEeh Alqt gt vk #]lst
ofoF g,

2}, pH = 2dlol] e 93 thi-del deide $19
EA 25br)e] dd Bejasdd A Aol ok

ok & Ee kel i oA EM A HHA
7ROl B E7) 418 AF LEAe 24l Atk
=7l a7t e FAARRE U S
et HEE GM AF] At =9 FaAk g
3R etk o] FREA 4ed dHEr14l ot
7 stedor gt fdEE e FAA dElEANE 2

nroR

A
$i2ke) E3 IgeSke] AFAIF o7 Bt 22 2
2% A9, I A H(skin testing) B WA HFE TP
Ald(blinded oral food challenge)s 2A|EhH= &)<
decision-tree WS Adsi dyFolal AlgHL)
FAA WP o g Qlste] o] T jgo] A o
= AFole FAAI7E 270l AE e EHET]
del] ok Hrke B Q3] @& o= Alsd)

g2 7)o 3k Y (history)e] gl FAHERE &
gt FAAE TR GM AEFY A5, AW de-
cision-treedl M= 71&¢] dejdlzte] MEHAMS ZAMe
23t 9 7ol it BB B4E AABIES o
ot oolE g A Aed T AARe R Ay =Ty
Fdshz Zo] FEsA Gtk A gy JAHT
o}

30 o 2



8 H.-C. Kim and H. M. Kim

ol =AY A IEAAL AXBIE 7|FEo A HAS
gle] A owale HIYAYS AR P
Watels ole) vl dojith. &, 4) Y= o He
9] A< opmial YL 2ARRE Zlo] o ulEE st

O

¢

=

= AEE U ek S THE A 3e4d
7ol a3k Ao +E VIEo® g Aol siie
71 BASAR] FAAA 7 3 E TR el
A71E AT F glvke W% A= Ut

F0 83 LA Frhol
2 Zo® Holth T{FY 2 9o Ex FAS o)
8 Dhi‘iza‘olur 71E HE L

(Astwood & =
stelol] thst QP43 7} protocolel] thgh ejA o] Ax|7}
[ET, Algtaazo] Aglolo] QEgAde] UTkarl sfA
dejlo] Hrle AL ofH o]o] ERIE st 7t

42l 4ol Pasht.

SSUH: BuE + e ARsH AUE g %)
shedlol 2288 Atole FRAUC] 2@ RO
o Fod 9%

=1 o
£ U7 9 % 9, 531, 2 4% 4o
_%

1

21Ee] ZAgole Jﬂﬁ%/\]"] 0}7‘4*3“37}‘: g a3},
o] ¥R & EH IS flElixe A Il
AAsor = Flo] UnkHQl
Asfoltt. o] olF/dAIHol UMM dnjA|e] AdaiE o
of sk=t, A7 dietVl tid F=olA Holr] st
#|(palatable)’t 1= ojof sjH, Tk AldZ2o] 4
UE BE7t AZHAE FlF oo it} F2pe] A5
oAl Adshd, T HwE2dE 42 control diet7t
od &3, & B AEFES dvrdeg shRE 9l
R s e UH’&:"ﬂ AR E fEHrt glofok 6“‘4~
= A E= Hulerls oJokdlde] B
ZHstA] = Harsololof &y, viTe] HA
AHEE FF AR o] E|ojof gt
90 AlEelut 2 9]¢ A¥olX e AHE EUE 74zt
o] Aol mEb FHEQ EAAEE AEjslof dth
A& EH, 90Y A EolA 22 FAHS AFEHUS
Folshe S4AIEY dado] A4

A Ar o] ofFAATL

FBALR Ho] Foig u 3 g3 WA} 9
SEAEY] Y FHASH ol 128 P2

S =g Folstelol sk,
= esi g Eahe 71 fH4
W o) wak L A2 AR 44

9 AIAE FYse= 7‘*1}«] 29124 AFd{random
insertion)el] 7]1gc}. «] EZ-: iR 1‘41/\} & o]

J l
AnrEl Welle H]Xé%z—iolﬂ‘/} H] &= < pheno-

AeAAsE A

«]‘:0}7(] %o a¥ve= AR JUE F ded, 9=

e} #AdEE gAY dEA8F FARY ”ﬂ’a‘ #A]
ZAR 27153 A(predictable)d o &E7153%
(unexpected)e] Atk FHR} | 7leo] gl ot
O E3lA] g3 EH) sl FaF W tirl 71de] o
Zo] A2 §ol3t & Holrt.

oleshA| ¢F2 aIE AMele ddd AREE= tixA
v YT A A Y ALY frIolofoF 3t
ot ey A= ot iRAE Fshe Aol 4 7

o e ok

 Z0e ohIm, olel® A9ol s The v
g Adsiolo} Atk omai e AE FANHL
2 BAY O ofeid AR WES TEselo} S,

A ke Eaol|A] %lﬂi‘?—. FAA7F R A
o= 289 AEIH ouiE Hristelor ot zEdt
Hels s AAYS gk A2S Hrprlel g
g 4 o) xR @2 Fpol st LA sAdE
A #HAAE Hrreh] flstele GM g digh A& o}
conventional varietiest} =9 2}8¢} BluLE|ojo} st}

owstA] ¢ TIE Wik ALY WEL 549
AE-& B3l Z(targeted approach)e] th. Blejx=
2 a3te] AN ARE Zo|7] Y3le= profiling tech-
niqueg ARE-E 4= dtHnon-targeted approach). Pro-
filing techniquedl= genomics, proteomics 18|32
metabolomicse} 7ol of2] 7}x] FEe] WHo] o] g
o, targeted approach RUth= FHLlsh wiHo g W3l
E A48 & soh e oleid e JiEe] FE
]‘1‘01]4 UA Fom, fAFo] Ho JYA| &L, AL

Profiling tech-
& SJsidte) B

>}l
o
2 ¥

31
Rente | =,
niquediAl f2l2do] AR A7l

gL Hrrstefof gt



Risk Assessment of Genetically Modified organisms 9

Al

A

3_1%%&: Al 2} %4o]a|~_ 740

= =221 HE b | °
LA AFEElo] & UxAET GM AFte FAM
I zolg wheleul ARSEw deld, ¥ <k
A H7E Ao WIS AAsks sidelth. AR
{compositional change) TEo. & AL HIVE 4=
glom, vl gk BE Aot FEolof BB}
7h FFs it AEEAle) Asde 7t FRFUR B9

ofgr Sl At AHof & ZoH(E 1), UYolriMe
34 W r Eaolr]ojol 3 Aot}

2 Z2 A (whole foods)e 21371y dek=Z e

P

3

Z 1. 3E4 Hase 29 AR
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Protein
Fat
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Moisture
Carbohydrates
Fibre X X
Starch
Fatty acid profile X x
Amino acid profile
Toxicants/antinutrients/

allergenic sub.
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Free gossypol
Sterculic acid
Malvalic acid
Dihydrosterculic acid
Glucosinolates X
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Soy lectin
Glycinin
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Trypsin inhibitor (Kunitz)
Diazein
Genistein
Genistin
o-tomatine X
Nutrients, Vitamins,

Minerals
Sodium
Potassium
Calcium
Magnesium
Phosphorus
Iron
Vitamin A
Vitamin B1 X
Vitamin B2 X
Vitamin B6
Vitamin C
Folic acid X
Tocopherols X X X

X X X X
X X X X
X X X X
X X X X

X X X X
X

X X X X X

X X XX X X XX

XXX XXX XXXXXX
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