I M=

FAANZHAES ALt ARES 205d0] A AAAFE 83 billono] Fo] (Omaye, 2001) 20504
ol E)w #A ATPuFe| 30 Pushol AT FFEUX @A ek A 3o (Avery, 2000) $37}
A2 FYED] o2 AZY 4 9k 4ok 24,

FAARZLAEE Wste AHEE Tolt 84 Qe 432 FE5U7E 2 o] oy 22
& o, 2ulol 2A7F At 34T (Mellon, 2001; IFST, 1999). Bl T2 ARgto] Qs A& AFR 3o gl
of oty =of glo} APz £3}7] wjof GAAMRG Wl 95 AFMAE SdUTT = o] A4

ol M3 E Agho] g 4 uholl ke kool 19 L2 MACE SANAZEA B ALY
EEHQ RPES AL AFL AASHAE WA} BL AAE QoA g o) Ay g
oltt.

FARAZTAEY L vjef HFdEA Y s Zolate PE AAZF FAlo SHA A (safety)ol T &)
22 HAE AT B AAES duHste FUste) dAHAS Felstgonz AYE A Qo
T FHSAE, AN 52 FAAAZFAFY] A dis) 31942 UGS Hst o] ARgoluy
Y& Z23to] ABEABSLT T} (Aemi, 2001).

Atz F2 718070 Aol FARAARTAIEY b A Yot ot &
7E7AA R Qe A AEas o A ast 2149 dhE YoM hEA e
AYE QT 23 AUGA] WA Eo] TRA MY oletn F5He viet o] I BANEE 100% 87}
S AAT At M Aagt AR Y EHE AT AHolth $E7t 53 YAY StaEES W ue 2
of &AL AEdte AEE WIS, BEZEY ARE BAE QX3 Felo] WRE AL sy,
A AR Yol tstoe A2 AR A a8 WAoo, e oz a7} i dAF
o8 gt ooty AZE. njs aNA BAEE 22 F4E skt o8] Taylor 24> (Brazil nut §-2
AT LA RE Thede AT FRDE TAT Lol yhareich BAZANY RSN E &
a8l AT Z1dA Ferelor uhgst] Fylo] W AFE Alel MM o "ok Aot} (Hopkin,
2001). o FAAYZTAEDL G5 U AFo2 A E HAAYAELE Falgof slife ARolT)

ftjo
Mz

2 B0 Fofdt Yo 9k ©, 9
B7K8 4 ol gloke o] 3

*]

A7IME FARAAZ T ES PILEAZ A71E REW A Hrto] B ARE TR H AET}
(p

BAHA &2 ZAN dtole AdoHA G AR 2GAIFN thak 28]%12) Q4] (public perception)



FRAAGETAE] M2 conceptof] A 2|3 I 7]&0] ARAA & 4 Ux o 74 74
qaide B2 AEe) Wed BUA P doA EdEE Tate ARE] B Yt IES F
2 YA GAT ofdA] Edditte Toli, FET Aol de AFES £ olFoltt ¢
A i 7 Aol g &L A7Ists Ao ERE

ojo FAANZTHEY FAA EAE <A ol ZAEH LR A7jHE ol o5& B F

72 ol 4 Awelan) g,

II-1. YHEX OtHY Ol

GuhlEE 2T How oW do] AU ofyru] of S Al HolA FATHAY, e r A
AP EY PSS o) oA 2 FAHgo) YEdA] ofFA of-uf: Aol SR 24
Fol AT ot H FHAE Y AR BT FHAY DNAY dhaf & dgted £ d 2R
o dal 22 A= S¢sithe oi7|Zol Mh. BE AF fA2 (F& DNAZH deA deAE
obe AHE 18 WA o2 Aol BHola (-2 uet B 4%, A A2 Lh B oF 37%; 13, 2001)
DNAL §21719] 2@ oAU FLE Auld H=2 3zl ank dvtAlEd o]§ FH=atA AHAyA A2
stz Rotet wekA AldEolA $E7t 2E HE AFo] DNAY §A247F o] §9f At AHlE g
LEAZIE ol AlH[gF} o] 9212 EMEE Al 5 A @7t A4 dE 5o 227t o
9 HE 4 ¥ 7] 2o E01%lE DNA 4& Zdol2 YepllE o 157 kmy} Hok dHe ARA(0)3H4,
200012 F& £l 2 Aolth E st o2 A A2 st} shutele 10000~75,000742] 427t
o At shugt BERtE 4~ o o] FAAE Hi= A Aolnt (www.foodfuture.org.uk/ffoods2 htm). 37
AAZIT AFde #4347 Aol ARl 7l BES ] g8 2 ot AFENAL 22AA
2 ARt SoAE A4E 24 A 2

II-1-1. 7] A3} 2= 24 (possible long-term health effect)

2

23
o,
it

o 714 ol A7IsHe A BAolth. 37 AlBwhole food Ao B71 4] HE Bt
A casert A7 AT Yk o] AT} olFe AL A A Aste §HA 2ofo] e A
5S040 A3 WE 4 Ak Fuol th27] qRolth 11 rj2) ARAEL 23
= BAZF g 0, $AAAZTABR] B2 HABE o $2H80) Yezetn AZel7of

SRR E LT

}

fr ot oe oo wo
re o o
7 oo o
2 e
i)

e

1I-1-2, B33}A] g2 228 (unintended and unexpected adverse effect)

Aol Ae AHEol AAste ¢4 EAlolch 2 €2 3l DNA 27HE &350 Hold e wj vet

fr
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& RANAZGAES BHND 23t (nended effectyhn Hebe, §1 Ao A3t 4371 oW
S gollel A of@ b2 sl%5o] A2 ek 27} Y ol olA& 2H3A 9 2 (unintended
difference [UD)2k 2 9] helch. 47:9) §A o) 912} DNAS] random insertion®] 22} %3 o] W3}
7h & 4 9T olof ket WA WY et AL AR e fAHEo]l AAY $E Sk § 0|0l
2% UDo| G 2 Sof HaTAUo HHzo] Yolxd tAEe) BEo] Wals} 42 4 9n
12 Tujgrob 24 A ABIA GdaHE F YA WslAZ 4 9l

o

224 UDE SAANEY/ |42 §5& B BTt bt o) btk Ale YHoE S5HE v

of d¢f glo] = vhee Id #iolt.

AH2g 22 WS of intended effecti= FA3] & 5= AR T 7|0 UD7} Subel 447} o) Rag)
7% Btk o E S0l AFFLR LR glutelin G o] A2 A2 uhE9E 1 prolamin T A ] FaFo] &
ofAl= UD7} YEtUA H o] glglen lysine Fgo] &2 T WEUS of AYdgafo] Zaste UD
7F dEbE 9 (FAO/WHO, 2000)0] $i3ith. Holdt BRATE 718 W 49 goldenrice® f-carotene ot o}
y 2} xanthophyli M A7} 24 = UD7} Uebyth (Yeet al., 2000).

olg ZRAEE A A7t ALHE dotdle Z2A B AT A Y Fo UD7L YettA S50 =
232 FE 1|3 Pioneer Hi-Bred AL 31(7%) meihionine Tl 3-8 BE AHEo] o2 5718 Fote}
L Aol 2olch $& Ue) wHotulieit ol AL Hol A FUTIE FAA)7] A Brasil nute)
methionine 0] %S GMAFANE Fo E9AZ RO, o] F Brazil o] Fe}x 4ol 9= AFS
oA LRAE Ao 54l Yt AOE HalHo] X2AES FVH o7 4= o|CHwwwnews
cientists.com/nplus/insight/gmworld/gmfood/fruit/html).

o)L FAAA 27 & o Uetdd caseE AT Aol AEHQ S5 Yol o HEHE A8
Fol UD7F M2 & 2 A 2 sjFel & AdA wEAdd Al ZAHEZ 0] glucoalkaloid®] §HeFo] 3}
Talod (Harvey et al., 1985), squasht} zucciniZt& o 38F£0] cucurbitacin EE $-3-3}19] (Coulston and Kolbye,
1990), 12| 2 celery7} %-& k9] furanocoumaring 3H-$-3+o] (Beier, 1990) 3o 2 HE AAEYE Yo
7%5o] Yok,

L
b

ZPH B PHAT BRG] AT Bolok A 1Y 424 WEo| Yok AR ofn HE
273 Y AREY BEORH @ SHAAZT ABol U 2§17} OHE AR o

g r_{n
2,

fr 2> 2

1@ $ARAZEAZ A2 EAY SR 42 2 TaPo] FHAE
olch. @7 @& AHHOE FHANEY ABolH THE AB2Y SR
Yol Ago] 7H5eha e sht @k A g B Aol nz §4
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A} 0] (gene transfer)t 22 2] kA (allergenicity)®) ¥ 74 2 ¢h&3te] Astaa Ak
[1-2-1, #3429 o]% (gene transfer)

Fo = AFHAA G FARRZE Bl Bolgll o $HA Bt £ AL Aol ek &
A BE AZol DNAZL 9lon) 27} B AL FoR HAw ) Hrkk AL obs AL ¥R BR
%tk $2)7} vt DNALHRNA| GFE 1 Wiste] Ho| 2% AR sh5o] 0.1-1.0s HES Hictn 3
5] (Doefler and Schubbert, 1997) § AR 284 Bl Soi9le e §4AE 227k Bt AR DNA %9 o
2589 1HE7 Hrba stk Atjael FE ul$ HI DNAE WS 44 Lals7] o] 250)5g
FeA S Weks o] HETIES gzio|A T S £Bo)F A 13 9L o) A3t
2% 7bge & Bak qvk

$A 459 DNAZL n|AE NZY 2857 FEAZE olgHad thd 22 24% 27 FZA A
3hth (FAO/WHO, 2000).
@ A&2) §AA7} linear fragment2 Q) o]of 311
® FE9 Yol 3+ nucleaseo] 23 E-a) =] grotof 31
© tH& %2 DNA 227} uptake B Aol A o] Aof 3}
@ FTEA|E9) restriction endonucleased] Q)& =X ¥&-& EZ 484 L7} transformation competent
3 Zoletof 3o}

(8 recombination Bt-8-of 2}3] %3 AL 2] genomeo]] insert®| o] o dtct.

Aol AR o2 72 2UE BF FHA7|717F TP R ofFLE sty f1AY olF°] 3s 7He A
of A Aok A = Uck ol EAE H3l7 A3 B2 A7 AN |7 AE DNA 9
d oAFAR7E FEolY BN ER o] FRThE Hue Atk oA B2 49 A DNAE B+%F
AHEY o DNAS 4771 o Az} Fof Fuln| Y22 o] FHJths Bl (Schubbert et al., 1998)= 9l
A2t 0|9 7Hs4dE& F743he 97 (Beever and Kemp, 2000 = 1014 DNAQ| ofFo] &gt =& 1A
@I Atk A=E9) DNAZE 25589 AZ2 olsHolN dHHA FAHA dethe Aol AF7HA] 9
AZolt

FAEAYWA A2 FA o2 H 229 sHolFoly WAL u ¢ Yotn sihzte o] 7hsAE
Aze & Za7t St AdE AT EFo 2 Ag3t FAYEA st A Aol 714 = A&7}
B7Ms3A7] fEoln B HEIMEO] o]§ 83t Aol

11-2-2. &R FLA

dHAY AbE] HY JAE o3 5A oRdwWAd 3 Vet v gAAA A By O EAHE
RS Wi I QR Bst st BE g AU etk delRE 7ds] rEsRE A
E71%, FHo|2X, 239 5, AE (BE, T, 5 A, 7], 4247, 9, AF4F 5ol 90%0)42 4EY¢
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AAE S 22 delA §2E L) immunoglobulin E (gE)2 Sol5H vHg-ahi ol 1 % sttol,
U2 A GHEAe) £ 2H H 28 YA $ A7 Yol S erich 4ATe) SAd sy A7 o
10:25%7} LA ABAAY B LA Uk AFL 25%0l3keT Bk 34 olshe o BobA 5-
8% W4lo] ot g},

ohE dhits AlE <A Fof celiac (gluten-sensitive enteropathy)-2 917 300-3000% 9 1] A= 9] RI=E 7}
Ackil sk o), Y, A, 22 Foll £3] E013Ue prolamingdh# A o] {3l A2 ] (cell-mediated allergy)
7h et 3 F59] ¢efajoh

I, STIRIR|ZS2alz=0| QM AS B3}

Syl AZAYERHHY = BARE Q5d7ta] 7t LAFY (Ao Z] Yo A& i3
Me AN AAE 3R Yot oSz ulrbz|ojn] “Traditional foods are viewed by the FDA as safe based
on a long history of use” @}-= A zto]ct (IFT, 2000). OECD (1991)= “A At o) AFAAQl An|Z A A ojd
AEE 48PS o o7 7t dEhtA] et SAlo] Aw 11 AES HEs 1 Boha shglot

HekQlo] Q=g HolL o3t A &L A2 ofd] 7}A] anti-nutrientstt natural toxins2 E3FEFI ¢k
€ A% $o= F A JF 50] Ames HFAK(1983, 190ab)o] OJ5HH A EX & o A HALFA
(natural pesticides) S 331 SITHRL Bk of GRS AES AAHE BROIN AEH o) BEHL Yk
FESA (artificial pesticides)®] 10,0008}7} Jon) AEX] ARFH 5-10%0] Gartil stof AFo] Sof
S A2 bl el L ARY Bash grkn Yelath A OR A (absolue safey)ste) $1E 4]
A e (orisk) A FL ¢l Aol

A At A SHAFYA LR E whole food?] S EAT + ke Aol FHt= EAHO|
o (IFT, 2000), 7} &9 SAHA Y2 whole food?] A& Brtstetirt dA o] REHY o] HA
T AT (Hammond et al,, 1996). FAHI A F& FEA Yol D QPP RS Bo1ste 2 A =R

lovt 24zt A ¢4 Feid Aol

g ol 88te SANEL FEAA Yol &7 e $47] FAXNH22A FU, obE, 4FH7}

2 29 gopa Aol 2 ¢ AL A BHAA AldolA k&) AL stetEA
T Zon). ojd BASL e 2L UF 7Y 4+ W WEd Aol =284 2 FEG 4

T4 ol Feste ¥ FoAst AlgA ez Ras S Fohd 4 de Aol

0] WshA AFols olel $59 ARo] BFHOE Helols TR AHoln HRZNE AFuic) o)
¢ dae 7lEHor HANE st F A Boby BAHOR U 4 gk 2

HETL w7l B 4 ) EE 2 7K B 471 Yok A5 ok
st A st SmE go| Hojof stohuu), BReY ARY JFRFFOR A RAgo] ey 4
[e]

7h o7 fZolth. J R AFo Ao thet FELT AT ofd FA G2 FFol S ol o] 4
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gko] A Fof Z3tE o e A& ol DA77} uf$ o & Aolth (Hammond et al., 1996).

FARR 2 A E A 7HE Y Substantial Equivalence [SE; 422 F54] g0l =Y ATG
(OECD 1993). SE /|2 oH 4l&o| Ay o2 tAe7tE &letat sh= o] o i, FHAA 2
AEL a9 uf ¢ 77ke 7189 e AET) v wdte Wyolth vl BE o JEFAY et
oot ato) 7k £AQIAE &1t afol7}k QIrtH o] Afo] & A F7ke Fke g e Aol

B ZE 317] YelAe SR AR7E GRE oo oty S A7t FEEHR] ke de FAAAET
AEL EE R E AT AEof izt AU #40] o]RojAo} Frt. Wi jiFE0] §l& W SEN
H4E€ =98 7t QleBR o i st £ Qo] FARAAZEAE AT AL Brkste el
Tk

SURAZGAES B FHE YAHE D GMlokE 71402 HHBE o UeheAE Bt
B2-2 (possible long-term health effect)o]ut ] =312} 92 HZHE- (unintended/expected and unexpected adverse
effect) 3t @ LA FEA4 2 @ TAA YA vhA fARS AHSL 2 A% AFA 52 HUtsof shct.

LAY R4 ES SE A F o) Wt B57519S u] @ substantially equivalent, @) substantially equivalent except
for the inserted wait®} @ not equivalent® WA E Ao|u], 5534 obd A+ 8 FUAE 2 antinutrients
L} natural toxins®] HFEXAE vjagoez N & 4 ok OECD (2001)9] 3t 4] &otA task force® 0] §-7
AAZFFAE BAREE v|IE 4= 9 7|24 2] BARE (Consensus documents)E A A|3H v} Q=
gl oo fi3t 7]2 29l A& ILSI Europe (Jonas et al, 1996)d 0] ZHAIsttt. A 92 F¥d Q&= B
FAAAZFAES QR Dol 22T e @) sgaith. 2ot Agais Uehaa okt Aol
7b Qo] @°ll dgeld E4E/ME 2R fREAT @ HFHH Bad SRS okttt (IFST,
1999). 1 |2 FAARNZFHFERE IL A kecithing F=o]A = @0 43l AR nFofe
@l &8t A= 7.

7|&00 ARGE ol SAHAAN Y Al EAYE AtE A F(whole foods)?] S AL AHEE =
§l2H (IFT, 2000; Hopkin, 2001) -5 A2 2 341 E(YF 2 whole foods)o] HA/JH7HE Hdtole H2E
Ho] gt Elojof R, o] 2 fls] FAN MR HZsd Zo] wi2 SEA ol & £ gtk

Bl LS 3 243t otoldlE T Aghey W ofu)i Al 24, AWATEF 9 A4 24, FESF 2 A
d 77189 &, A2, micronutrients®} antinutrients 59! ], WA B7HAEE F4A717] YAste] HPLC,
SDS-PAGE 5 &} & F7alof & Holct. Aot Zo] 8 JFAEoIU toxicants 5-& EXZ 244
R3}e= RS targeted approach2t T $HchH DNA insertion $} 2|24 3 Q
(using microarray technology), proteomics (O] 2] © 2 SDS-PAGE®| 2J3t thulal HAd) GCL} HPLC ¥ NMR&

©0]-8-3} chemical finger-printing 52 profiling techniqueE Al-8-3}+= Z1-& non-targeted approach} il & 4= git},

>

4 12 Q1% A8FH 7}, gene expression

FAAAEFHAEY HEE F7hshe dl ol SEAgol HEAYA grhn SHste AFER AT
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(Millstone et al., 1999) o] Hr} o $2 ct2 i, & dieto] Qick= Azt gutAolct,

-1, 7] MFol 2= XM Hot

FRAAA2FAES 71700 24 4A0S WY A4S FH78t7] A 90Uz ofvhAd (sub-
chronic) Y20 AJE & gt} o] 7)7bo] oj A Foli} 7jet EAE FrjH oz utEA HHFL u ¢t
HAAE vetd 4= e F4TY 7|7tolrt. ofgty WtEER Al Hof F-2 7|75t pilot study S 3 4]
P =7 B FoFo] AFAE PAtste Aol otk FEA

RS 2
[ =
2 ¢ o Hu RoFE YL E4¥E 2R e HdFololok she, e AlRto] HE &
o}

UDE SARAZGAFNA ek 22 AT B5HY 852 B YoIE A9 100% et o9
[e]

derE Q) FAolch FARAAZFAE UD7F QA S Hlwdte e AAHOE FAAA2GAE
FAHR ZAL o fALSoF st Az 22 7]&9] A Folojof gttt UD7F UeRE Hrtst

71 A3 A= FHAAARTAE EARESY 7|& AFoly B3 Bz g el v nsld], 2fo|7} QlrtH
1 #o]7} natural variation H Y Uloll Q=R E LotRil o] HYE =t UD7}F oty #edsin, 3 Y
1 A FEFAAE 94 54 HrtE A3 of sttt (Swadling, 2000).

u2tA UD7F dolteA] otdAE dejd 3 S8 gk Add FAEE A

=
o
HHYSS caebyemeR 371 ARHEA oW HES BHA 2

Y
AZsetEA 52 AFHOE 3T S UL UEH2Y B AT se HENS Ao}

A& So1 glutelin o] 22 oA prolamin T A 2] §HaFo] A el AL HE EAubY (targeted
approach) & T ghefo|u} ofn| At 2 A& B4 A= gobd 2|7t §lou} SDS-gel electrophoresis (Y
%9 non-targeted approach)S 3} Arobdl 4= glth. Xanthophylle Plz7[A| & YubgdE BAul 7tz
RAENEA FHEUEAE ¢ 5 $o U carotenoids YA F HPLC 24131 11 UDE gobd 4 Qlth
H-3. XL HIt

RE AR 2R A2 =UE A A2 A gl ddte] A sHsAol AeA



SO BG NS DY

of chal ZAbshok BT 43o] e R of® VLY L WA Sht Jl&S AQTT Fehw of w
Aol FeARGUAE ZAsof Sek. FeH LY 2AE 57 decision ree & 0] $7.

ora 2] SurAol Hrl& o2 ILSI Europed ©| decision-tree approachs ISF U911 (Metcalfe et al., 1996),
gkl Alekgol A AR ZGAEL] otdAE HHE g olF F&dth o] Wo] FAAAEYY
Zo] iAol & GRS Gt d go] Kol d 974 nEdte YE2 @ =Y FHAY
(source of genes)®] LA o, ® 7]&2] LA LA FEEET opn)ieit AHY| 4JF4 (sequence
homology of the protein to known allergens) &% © IgESt A T Ao HASSA Yh§ (immunochemical
binding of the protein with IgE. @ A} ©r¥jA o] E2|3ls}3 A4 (Physicochemical properties; effect of pH and
digestion in simulated gastrointestinal juice @ 7} o]y 7+y 2] 44 (Heator processing) © ST A o] &
ol folat B Wai7} Slex? Solch

@2 ®A yes o} ©F WIEA] Fldch 21 £7I2 skintesth BFFEAXNPE sk Aol Fo 1
P2 @7} noo]H ® @F HAdhch o] F HAQ A9 F REF Ho| offb= Yol Sl H olE B
3317] 918 LA (expression level) X HHRY] (expression site) S F712 A3z Ho] BFoloh 1 of
= A% a3 AR FLEHL F2 O AF9 F8 Do)y v, v7HY Fiof ¥
ol Wt 7hA R Hohw o BA7L A ¢7] golth. 11 FA7AE otvlkat NS FF
g olad o d&E ofuliedl A d 8/ ool it Yl o o] Teello]uf IgE 2HE + As
peptide (T cell- and IgE-binding epitope)®} A7 0]7} A48 ofujiA} 8710)7] B2 Y == 247}

Lo BakE o) i ool QoA $BRAE AN Feohn FAE AYESE ok

|

Brazil nut, 5, 3ju}2}7] 4] 5ol S0} methionine FaFo] -2 28 albumin THFAL AHAE do7le=
Aoz & deA ok =dGH o, A, e, sUolt 29 f At ZERRE & Zolw HIEA
gluten-sensitive enteropathy & # ZLajjof gttt o} &S §AA Yo} £F2 Ao} &

2 WESS UE oA guen T AoFe] Wstel g WS A sho} ek

-4, SYSH WY FHXY AHYE ot

FRARA 2 E Mo FYED WA fAA7 obAZ ARG H A thE ket oA 2 o)
that QtAA B7HE sok Stk FAAAIE] dE 54 2 SHAFLA BIIE ofoF gL BB FY=2
W4 ok A7 A E §og ol 4 e 7He A o2 8 o7l 4 e Y 24
A& A nsopyt k. FARAY2FAEE 2HRE G A7| o] EolUe KART A A
Folut AZ2 o)5d s wl¢ slatstA|ut o] 7hsAdS 7HYsta By o] Ao thulste AAE A

Aok gk,

AR 2ol 53} Balsto AR} o EElo] WHEAS W AZo| ¥]F £ i Fao] T3 WA
el 227 425Hael ZuolHel 227 asi
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o714 1% AHE ch-gat Pt
@ 3 FAEE UAo] A= Aol o]u] pAA of wo| Q=x]?
® Y FHEH] 2o 2% FALH AR
© % FHEIL AHgelA] §T G PO R A2} A5

FAZAHATA o] FAAAXFAEES BEE Yol gl AL otk 1 $ St z2zo) Ty
H HATHAE AASHE Aold, o2 sttt FABIUAY vz} ofd TE npAS 2k do] Y|
SHAIRE FA9 ¢ = QA S Brkso Fth A% ABAZ 2ol FABA YA SHE
AR ARSSHE A& Hdhe Ao Aol

Iv. == % M

LSBAAZEAES ey B712 SEAY olgel of £ who] o4l gtk SEAYS B ofua
Aal7t AEAE Brheke Ho) o /129 HE vlmete] £& o]} YT AH0| o} YshE
Lxg gopi Folo,

2 FAAAZRY] A% M2 Ao YetuAY e JgE A-o] QojR 2= 9l BE o]t A4}
< 7 STHS 2t vUshte @40tk AR TAEY JRENZRE 7|24 0] BAxa
€ € B vehd 29} v w3}k, 9heo] natural variation 0]4}9] x}ol7} WA W vlEA B4 W o
FH7E o Fht.

UDE Zropui7] $3) 489 B4 & njushs l %2 oS B33t multiple gene transfer] 4-$ t B

D7} ek 4 9oy ofef thulsted ATHQ) WL Aok B,
ﬂw A7) AHRE W] s B4 WA Yok AEL A4EE Adoi Bx sokt 1
2ol Zol7k gl Ae B2 AUE Ay 4B o8] G W= Y5} 2] yRo| 1 3
it el ol
4. 98 $ELORYE EYGHNE AU 1 FHRAEO) FHNE QU ot AL A

Aoz alof k. LUANE ST AOE LA S50 Ub SUYE TURAAR 27 g

o)

QA AU EOIY FENZR FHR $HolF 7HsA0] nje @
8| FASAE e B8] AP R F T FYEH g Yotz
51A] ¢ 2ol w3t wdolrth

|_,

6. ARG FY Y BrtlA FELE YOl & o] HA YT YL dl o] Wiyt A7 AR
& ofof e}, 53] whole foods®] ¢Hd4 H7HS B 4 9l Nerstoiof gt

M’
B
2
e
ol
mlo

62 Z7stauEHE U MEXS



205 1Y NZ) oIny @

3. 2000 F AAA 2T EY A4 BT e I A 22AL A FFZrAY AT B IA
A8, oy, B9, A, AT 2001 SURIAZTAEY FHAT HAS) gt ANE AL B
AE AL E e 7] 16(2):152-158
o8- 2000. F AR 2 HAHE T AFo] Gt FAHA FA. A F 2ot AFe], 33(1):46-49
Aerni, P 2001. Public attitudes towards agricultural biotechnology in developing countries: A comparison between
Mexico and the Philippines. Science, Technology and Innovation Discussion paper No. 10. Center for International
Development, Cambridge. MA. USA.

Ames, B.N. 1983. Dietary carcinogens and anticarcinogens. Science 221:1256

Ames, B.N., Profet, M., and Gold, L.S. 1990a. Dietaty pesticides (99.99% ail natural)*. Proc. Natl. Acad. Sci. 87:7777-
7781

Ames, B.N., Profet, M., and Gold, L.S. 1990b. Nature’ s chemicals and synthetic chemicals: comparative toxicology. Proc.
Natl. Acad. Sci. 87:7782-7786

Arther, M.H. 2000. GMOs once again top the charts. Food Technol., 54(8):169
Avery, D.T. Why we need food biotechnology. Food Technol., 54(9):132

Beever, D.E and Kemp, C.F. 2000. Safety issues associated with the DNA in animal feed derived from genetically
modified crops. A review of scientific and regulatory procedures. Nutrition Abstracts Reviews, Series B Livestock Feeds
and Feeding 70(3):175-182

Beier, R.C. 1990. Natural pesticides and bioactive components in food. Rev. Environ. Contamin. Tox. 113:47-137
Coulston, F. and Kolbye, A.C. 1990. Biotechnologies and food: assuring the safety of foods produced by genetic
modification. Reg. Toxicol. Pharmacol. 12:31-S196

Doefler, W. and Schubbert, R. 1997. Fremede DNA in Saugersystem. Deutches Arzteblat 94:51-52 [from FAO/'WHO,
2000)

FAO/WHO. 2000. Safety aspects of genetically modified foods of plant origin. Report of a joint FAO/WHO expert
consultation of foods derived from biotechnology, Geneva, Switzerland, 29 May-2 June 2000. Rome: FAO/UN

Hammond, B., Rogers, S.G., and Fuchs, R.L. 1996. Limitations of whole food feeding studies in food safety assessment.
In: Food Safety Evaluation (OECD, ed.) Paris: OECD, pp.85-97

Harvey, M.H., McMillan, M., Morgan, MR, and Chan, HW. 1985. Solanidine is present in sera of heaithy individuals

and in amounts dependent on their dietary potato consumption. Human Toxicol. 4: 187-194



2002H= gIA g dermyy

Hoban, TJ. 1999. Public perceptions and understanding of agricultural biotechnology. www.usia.gov/journals/ites/1099
/ijee/bio-toc.htm

Hopkin, K. 2001. The risks on the table. Scient. Amer. 46-47, Apr. 2001

Hotchkiss, J. 2001. Pasteur and Biotechnology: Lessons fro the past. Food Technol., 55(9):146

IFST. 1999. Genetic modification and food. IFST: Current Hot Topics. Institute of Food Science and Technology.
(www.ifst.org/hottop10.htm)

IFT. 2000. Human food safety evaluation of rDNA biotechnology-derived foods. IFT Expert Report on Biotechnology
and Foods. Food Technol., 54(9):53-61

Jonas, D.A., Antignac, E., Antoine, J.M. 1996. The safety assessment of novel foods. Guidelines prepared by ILSI Europe
Novel Food Task Force. Food Chem. Toxicol. 34:931-940

Mellon, M. 2001. Does the world need GM foods. Sci. Amer. April 2001.

Metcalfe, D.D., Astwood, J.D, Townsend, R., Sampson, H.A., Tayor, S.L, and Fuchs, R.L. 1996. Assessment of the
allergic potential of foods derived from genetically engineered crop plants. Crit. Rev. Food Sci. Nut. 36, $165-186

Millstone, E., Brunner, E., and Mayer, S. [999. Beyond ‘substantial equivalence’ . Nature. 401:525-526

Netherwood, T., Bowden, R., Harrison, P,, O’ Donell, A.G., Parker, D.S., and Gilbert, H.J. 1999. Gene transfer in the
gastrointestinal tract. Appl. Environ. Microbiol., 65(11):5139-5141

OECD. 191. A Z-E Y (from FAO/WHO, 2000)

OECD. 1993. Safety evaluation of foods derived by modem biotechnology, concepts and principles. OECD, Paris
(www.oecd.org/ehs/ehsmono/aussoidrEN.pdf)

OECD. 2001. Consensus documents. paris: OECD. Inter-agency Network for Safety in Biotechnology
(www.oecd.org/ehs/cd.htm)

Omaye, S.T. 2001. Biotechnology and sustainable agriculture. Food Technol., 55(2):23

Schubbert, R., Hohlweg, U., Renz, D., and Doerfler, W. 1998. On the fate of orally ingested foreign DNA in mice:
chromosomal association and placental transfer to the fetus. Mol. Gen. Genet., 259(6):569-576

Swadling, 1. 2000. GM foods: too much, too soon for the consumer? International Food Information Service
(///cVGM_consumer.html)

Tayor, S.L. 1997. Food from genetically modified organisms and potential for food allergy. Environ. Toxicol. Pharmacol.
4:121-126

Ye, X., Al-Babili, S., Kloti, A., Zhang, J., Lucca, P., Beuer, P,, and Potrikus, I. 2000. Engineering the provitamin A(3-

carotene) biosynthetic pathway into (carotenoid-free) rice endosperm. Science 287:303-305



Vi, &1

SUARZEAES FA/FA GRS Hut SARAYZTEAEY kol U3t FHZ ok Fo| o
stk AlZtslol o2 wha Relstel #7ksknAt G,

SAAAZEAE AL T Hopo] HEX|A0) Qi B AFEL Uuh du|Eo] sty of
o & A =HE FAA 2T A3 R =o] §lojd Aolgta Fih of Wo] Herd FA|
£ oo Tty 18 5o WoR AE EACIANT FARARTAES] w7t WIEA] 1 7]E0]
3t T3 oldj % TS obd A Aot wFY] Adr|gel fFAAARFAES et wUAB
Foto] AR A B o] 50| w7t ofgbA T AVIRE YL MEL 7]1EE 4F S =Yg o 9
g vehts 28 AFolge 4 55 o &AM g2 Yt .

HA @ 2HENo| Saislof (2
BN @ 3ol thet ofshrt HEs22 mR0| WL (Hoban, USIA 1999)

DNA, @44, 22} o] A& a4 gol Yol ez BolEd . 4
g EE THA ok 2940l 9l ‘%PSQ = Ae W= obd A 2ol AAste AgES] B2
Zatet gt duk=dlE v"ﬂ FARA 2 AlFolu BE 4Fo] T3] DNAZE itk AHde &
I Y AR AA O %Y= AUA Gk vF, G5, de § A AA A=E 283 1097
vete] 2AHERE Ft 37%0] HE2E A& BE ok Uiy AL dieioldt AR Heg (1Y
8] S,2001).

rir

SRAANZHA B ot HEA] Qe AFES FARAZTAFo|Lt A4 Fo|Lt DNAS 22 9]
AL oh7hR oo, SUAAZ A Fo] AN BT ABstHe SAT oFF gk AL g Yck
Ay Qukelolt $ANAZIAZ0] YUBTHL Wefshs AFEL ofd ANE REAY WA ghch

7t SR ZEE DNAS Hod a3i0] £2] & ot &oprkA 27t AehA e 2282
do7|A Fe7t Lefste 227 2otk AFHAFARAZE 7 AT FARY2T-L AAA
dojd £ e 29 FFY FAA 2ol FAAA 2T DNAH TZ A o4& DNAZ At defofl A
AYZ FoprtA A o8 FHo A& old AL 23A Feok st AQofAe QA
doig £ e FARAZET dojur] Yiojch gl FAAR2EYE F9& F7t HAS W 2
AR $2 QAR of 3tof 7} EEtgolA oW 75S T sHstaL, vt A ol A7t ¢
& AR} Zo] 5000 HAR2E A7} ol 29 AUzt A e A E 2 He Az oF 1008 =
= U Aol $2)71 B Aol DNAZF A ZA 2o o glo] EAUL e &g 2 B2 4=
59 DNAE B0l oo dopgirh. 919 7h4o] ALY + Aok, & DNAY e $2j9 Fof
A Biglo] £i1 Bz} Lo sk A ofd 7R

AT AL 40 Eolgl DNA: AtgolA DNAZA Y 985 u)d = glok= Aol 28 + o’



2002K = I Z o Merp 4ore|

U4 $elE ARl otk Al MY BE 4EE A HBHE Sold Yoz Akt 9
o & A2 FolA7LL Yeke of7|ojek wde] 4Bo] Bt S4o) Sofglt DNAY gg& wherty,
A2 93 ol B0l Y BE HBES & FOB womin Ho] & 4 gl shte) Pz Wz
Hol7] wgoldt

DNAZ) 732 A% =2 Hepgo|xah ABstat Bl A3 9= YHISS DNAY 7%, Q413
$& BEspA ANsH] 425t 9o 3% s A 2Tk DNATL $R2dolehe Aot 1 7
27} 98IR Aol £3k 560 ol 2] ook T B kA o] 3] Y AAsE)o] goyrt 13
A Wzee A gk

MM @ 0I20] & Sl %ol 8 obutA BHeHEICH (Aerni, 2001)

FANNZHAES TP S HF 8 agricultural biokechnology)2] 7422 218 A7) = o] EL u]2e)
Ad) 02 7199 e Belzos £u7t BE $AANEEAE £ AFTt OF HHLF (anti
biotechnology)e] 22k Wi u]Fe1S0] GUGE |37} 2k B RS A2)F THE A2 vetolA SHR
AZTAEL Wehsts ol Aol Aol 1) 4 QI et B0l oA E Bt okojape) Hhat
22 gRo| oY1 n)Fe Ah7|4So| W7k ololo] Wohm| wEolekn el ulR Akl oIt
W 1 Akgrol T azchuk ¥ 4 gl

ololl i3} Cubas A2 Sof APl Fieh Cubak: YHEE FARAZE7&9 AL F§ 4]
AFAYE AR FF LT F7HE A7 A Aol HojuHe ERE AHstn SARN2F
71e9 478 AR 2tk 1 23} Cubad) FAAAZY7IEE v]FE YA v
2RI (20024 59 1592} 2HAYE FX), Cuba A|UEL o] T A9 7]&4:F0l dg) ARAL 717
o, FARAZR7 EE A2 AA7IE2 AT ol dis) Wrhrt glrki o). ThE w2 s o
FAZ] FUYH T AZo] E2] ¢7] Yol ¢35 Folzte Aot 1A ot o] 7]&o AT
ol 712 27 ejgolut HAZ FUEL FAANZ YA d w7t Agte), ol Ae) Azt
20| Aol AEdto] ol ARolzke A7HA Wyolahs wa)Q4 S 2bx Q7] WRolgta #Ajgich
Felvet RS FARAY G Fo hat Wizt B R otutr 9 % et B0 v
gk ol-puj o] obdz] AYzhe et

As 2E Uzt A8 ZHAL Al FHEOIAT o] shdo] gtk AEEEv el AANEYE
(global leadership)=-2 o etz AJA2 Q1 ZANY (global competitiveness)=Zol] 2 H7}zj: w7} B&
A g

M@ MER 7|20l hdt dutrol HEsM0(Ct (Hotchkiss, Food Technol., 55(9):146, 2001)

HAEse] A Al SAE E(Paseu) A O] 41714 HElof 19009 % u]o] AT 7} A Lhe
A=Ak Bajel v]59] fopAES 20%8 Yoa AzF 16WF oy Hi A@Eo] Aoz Agstd



SO BG AEY any g

-0
-
o
2

folgle o, L4E SRS 2u7} ol9 ZE 52 AMFET
(Helddste AL dste AES0 ¢ gt )&+
£ FZeHA st A 247t oy (Hdd dde

offt L

flo rlo

& eHolete FYolgitt Ado] YUIHY 17k ATT £ $45 AR AL ool
o 4ol EYHY 278 UL F1TUAE T HBHT 727} 2 AAEW o] 5S & ol
Zpolgith. @9 RE ARHY Y £UHL 949 AYFol ATk e AYEE 99
G O)E 948 425 AL A0S ALZE Aol o Boks ol e,

9 R A =Y S B g 7t FARA2 AR =dT o A= HeH

19 Al 57} o5& BiL, 8ol A& AL2E Hoth 55 HARA LR 4E9 A
AE FA7IE A7le0l 245D S&H7 AFAA AF7HAE AA| 8 oS AL A= &
Yo B

HM © 0ISE B MES2 440 EFQIS0IX|2 XMl M7t AASH 25-CH9)

AIEE0] OIHE & + U282 UFoH0F DIESICts 22 (Ferrell, ASM News 66(8):445, 2000)

o

Mk

67



