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Attitudes to Safety of Genetically Modified Foods in Korea
- Focus on Consumers -
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Gyung-Jin Bahk', Seong-Cho Kim,

Eun-Young Kang and Dong-Yeon Kim
Korea Health nadustry Development institute, Seoul 156-050, Korea

ABSTRACT — A survey was conducted to investigate consumers’ attitudes toward the foods developed by gene
recombination techniques from December, 1999 to April, 2000. The questionnaires were mailed to 1,500 people, and
the 1,101 people responded. The consumers were asked about knowledge, acceptance, intention of purchasing, and
labeling information. Although the portion of the consumers (88.8%) knowing the genetically modified foods (GMF)
was lower than that of the food expert group (98.7%), many consumers had some knowledge on the GMF, which
may be influenced by news released from mass media. Seventy-nine percent of the consumers responded that gene
recombination technology is necessary in food production, which is similar to the findings on the survey of the expert
group. The portion of the consumers responding that these foods are potentially hazard was 88.1%, which is a little
higher than the data (80.9%) from the expert group. The consumers having greater knowledge less worried about
a potential hazard of the gene recombinant foods (p<0.01). Although 62.9% of the consumers responded to be
willing to purchase those foods, only 16.2% of them responded to purchase the foods with no conditions, which 1is
lower to that from the expert group (23.5%). There was no statistically significant relationship between the knowledge
and the intention of purchasing. The ninety point three percent of the consumers wanted the information on gene
data from this survey suggest that knowledge of the consumers on
the GMF are not accurate, so proper strategy for consumer education may need to be developed. In addition, it is
and analytical techniques for genetically modified foods (GMF) and

recombination to be labeled on the foods. The

necessary to improve safety assessment system

to build pre- and post-market surveillance system for efficient implementation of the GMF labeling.

Key words [ consumer attitude, food safety, genetically modified foods(GMF), food labeling
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Table 1. Demographic characteristics

Variable Group N %
Female 593 58.5
Gender  \fale 421 415
< 29 yrs. 616 58.7
30~39 yrs. 121 11.5
Age s
40~49 yrs. 210 20.0
50 < yrs. 103 9.8
Graduation school 19 2.0
Education College 205 21.2
High school 742 76.8
- Religious 571 56.6
1 .
Religion Irreligious 437 434
*N=Number

Table 2. Perception on the food developed by Gene-Recom-
bination

Responses N Y%
Percention on Have good knowledge 50 45
reep Have knowledge 349 317
the food developed .
bv Gene-Recombinati Have a little knowledge 579 526
y DEneTRecombInaion non't know 123 112
Total 1101 100.0
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%, o1/30] 41.5%= Aol vlgol oFk 1 w9t dEdE
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68 Young-Chan Kim et al

Table 3. Perception on the food developed by Gene-Recombination in gender

N(%)
Responses Male Female Total
Have good knowledge 32(7.6) 15(2.5) 47 (4.6)
Perception on the food developed Have knowledge 161 (38.3) 164 (27.7) 325(32.1)
by Gene-Recombination Have a little knowledge 180 (42.9) 353 (59.5) 533 (52.6)
Don’t know 47(11.2) 61(10.3) 108 (10.7)
Total 420 (100.0) 593 (100.0) 1013 (100.0)

X*=3564 df=3 p=0.001

Table 4. Perception on the food developed by Gene-Recombination in education

N(%)
Responses High school College Graduation school Total
Perception on the food Have good knowledge 25(3.4) 18 (8.8) 5(26.3) 48 (5.0)
developed by Have kn.owledge 247 (33.3) 62 (30.2) 7 (36.8) 316 (32.8)
Gene-Recombination Have a little knowledge 385(52.0) 103 (50.3) 6(31.6) 494 (51.2)
Don’t know 84 (11.3) 22(10.7) 1(5.3) 107 (11.0)
Total 741 (100.0) 205 (100.0) 19 (100.0) 965 (100.0)
X*=2995 df=6 p=0.00l
Table 5. Benefits of the food developed by Gene-Recombination
Responses N Y%
Benefits of the food Increase of food productiop 570 53.0
developed by Improvgment of food quality 220 20.5
Gene-Recombination Food price down 82 76
Production of high value-added new materials 203 18.9
Total 1075 100.0
o] =& & A uiF A Tol e HudEiv & on, thgoRe FAWD, FIVIAE 22 iy 4
HIZE S, AIREA] 5 NGOZEE] & A& Wd AbS AFske AE7F 25l Hlste] F2 3ol thid 7]
FHETS MM tiFe] S FES won o uizhs 7KL Sle Alw vEhgen, siAlstazte o
o] 2AHo] MAXI} FeH Zlog dArhErh g SHS A oE HATH(Table 5). A, shd, Fu
TN AFA AT TS A, dBE, 9y ol We A1E frode glARt AE7F 25 2 o
H, FER SAER oS S eIt Table 3, 4). A Hol vre #H2 FUFF NI, =dFTUFE FEYY
o] A9 HAETE Ao QlXgEe] o] W Zlog yeht o tig A o] Jdh7h 2 A2E YERTH(p<0.01, Table
om, EAHOCEYE F2(p<0.01)81tHTable 3). SEHE= 6). Lub &njRte] 20.5%7F ER A Tiglk AEte]e)S
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Table 6. Benefits of the food developed by Gene-Recombination in various age

N (%)
Responses <29 30~39 40~49 50< Total
Increase of food production 359 (59.5) 61(51.2) 88(42.4) 37(38.5) 545(53.2)
5:3;2;2‘3%‘;6 food  1rorovement of food quality 94(15.6)  26(219) 50(24.2) 34(354) 204(19.9)
Gene-Recombination Food price down 43(7.2) 7(5.9 20(9.7) 7(7.3) 77(7.5)
Production of high value-added new materials 107 (17.7) 25(21.0)  4923.7) 18(18.8) 199 (19.4)
Total 603 (100.0) 119(100.0) 207 (100.0) 96 (100.0) 1025 (100.0)

X'=37.11 df=9 p=0.001

Table 7. Necessity for the technology of Gene-Recombination o) WRE gl ol 2l4e) BA WERITHp<0.05, Table
in production of foods 10). ol FHAPxE4FA ek Hoban'™'"e] AT o
Responses N % A Avkzd, FAAAEEA R gF evle ws .
Necessity of the technology Strongly necessary 85 7.9 He| dayo] & Fzbu= T AR olebar dhekEc)

of Gene-Recombination Necessary 767 711 AE garol] o) S zE s)ae] Hgo] Fgalt)
in production of foods Not necessary 227 210 *§7]-o}w ARFEL 7} njE A AZ AL Holo] Ul
Total 1079 100.0 A oM £9R WAMESAL MR FA E Adiol
S 202 He AR st 5
Solde=t(Table 8, 9) el A @0l AHTHp<0.01, ¢ F3S HASHW(Table 11), 7} A EHopdz SA Mo =
Table 8), AFEEE & Fo] =dFHTHp<0.0l, Table 9)  FOI5FATHp<0.01). HEgHokoll o] FArAE} 4k

LaHe AYske FFol B AOR Uekdth S, B of thak TIH Ak Qb SRAE Aelela Alojsli 4
e W BAY felye gl ol o3 FHANET G Hgo) Aol Q) WE
Sl uk anAEe] fAAAEE A%l Ud A4y o) ZoE weEnh W AR7t aEee 9ol S
=9} fARNET 7160 RS FRIE g wEA F 718e] Aevolsh SARAAET AT B A4 Ax
Bl Qle SEe WA ulkdt 4P A0R vehgth  skel mlaoE SAAAET AF] OiE 4 fEe| o
2, SAANZT Bl ok B U ASFE AR 2 HEe] HUT Aolvh GO (Table 12), FAAANE
B 71ge] = Wasioh gztehs vigol U Egtor) ¢14 g slge) AgRoksl RAANEY /1%e] Ben Hwo

Table 8. Necessity for the technology of Gene-Recombination in production of foods by gender

N(%)
Responses Male Female Total
Necessity of the technology of Strongly necessary 47 (11.5) 29 (5.0) 76 (7.7)
Gene-Recombination Necessary 271 (65.9) 434 (74.5) 705 (71.0)
in production of foods Not necessary 93 (22.6) 119 (20.5) 212 (21.3)
Total 411 (100.0) 582 (100.0) 993 (100.0)
X'=16.17 df=2 p=0.001
Table 9. Necessity for the technology of Gene-Recombination in production of foods by age
N(%)
Responses <29 30~39 40~49 50< Total
Necessity of the technology of Strongly necessary 31(5.D 8(6.8) 24 (11.8) 13(13.8) 76 (7.4)
Gene-Recombination Necessary 466 (76.1) 79 (67.0) 128 (62.8) 63 (67.0) 736 (71.6)
in production of foods Not necessary 115 (18.8) 31(26.2) 52(25.4) 18 (19.2) 216 (21.0)
Total 612(100.0)  118(100.0) 204 (100.0) 94 (100.0) 1028 (100.0)

X*=2481 df=6 p=0.001

Journal of Food Hygiene and Safety, Vol 16, No. 1



70

Young-Chan Kim et al.

Table 10. Necessity for the technology of Gene-Recombination in production of foods by perception on the food developed by Gene-

Recombination
N(%)
Perception
Responses Have good Have Have a little Total
knowledge knowledge knowledge

Necessity of the technology ~ Strongly necessary 9(18.4) 26 (7.6) 41(7.2) 76 (7.9)

of Gene-Recombination Necessary 26 (53.1) 231 (67.5) 420 (74.1) 677 (70.7)

in production of foods Not necessary 14 (28.6) 85(24.9) 106 (18.7) 205 (21.4)

Total 49 (100.0) 342 (100.0) 567 (100.0) 958 (100.0)

X’=1570 df=4 p=0.003

Table 11. Priority of field applied with Gene-Recombination
technology.”

Field applied” Priority
Farm products containing forest products 1.69 = 0.89°
Materials such as food additives, enzyme 2.52+1.28°
Animal products 2.58+0.93°
Seafoods 3.17£0.79°
1) Mean + S.D.

2) Priority scale: 1 = high priority, 4 = low priority
3) Means with the same letter are not significantly different (p<0.01)

HwoM= 5 2jo)7} gle Ao2 YehH(Table 13)

HAAANZZE 21Fe gk Q2] 5ol ARV 21Eel HlE) @

2 U 5 At

FUXY =g AZe| A g0l chst 214y
SERF] thE-E(88.1%)°] AR ES 21Ee] RA 9

F4E fEL s AoE Jeiged, ol A&t 1w

(80.9%)RT} &7t o FFolr). 3HH A gheriu

st SuAE AA Y 32%B AEIF 28(14.5%) Bls)

A g AFTE RS d
of ALl ot ol=te] - AdloliA] dnt

2AATHTable 14). Hoban
AH[AES]

Table 13. L.S. Means for priority of field applied with Gene-
Recombination technology by necessity for the technology of
Gene-Recombination in production of foods."”

) o Necessity
Field applied
Strongly necessary ~ Necess
y ary
Farm products containing 153 4 0.78°" 162 + 0.85%!
forest products
Materials such as food 2684123 260+ 125"
additives, enzyme
Animal products 2.52 +0.90> 2.56 +0.93%
Seafoods 326+0.76"  3.19%0.78%
1) Mean = S.D.
2) Priority scale: 1 = high priority, 4 = low priority

3) *Means in a column with the same letter are not significantly dif-
ferent (p<0.05)
'"Means in a row with the same number are not significantly dif-
ferent

=
A,

(65%) 9131 A Hske 5
= 57%, 9= 39%, ZH 38% o[t nl=re] AR
o= A gl =7k 7P E2 21%E 7|EEREt, o
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Table 12. L.S. Means for priority of field applied with Gene-Recombination technology by perception on the food developed by

Gene-Recombination.”

o Perception

field applied” -
Have good knowledge Have knowledge Have a little knowledge
Farm products containing forest products 1.80 + 0.98% 1.76 £ 0.92% 1.63 + 0.86°"
Materials such as food additives, enzyme 2.63 £ 1,26 243 £ 129" 2524127
Animal products 230097 2.59 +0.94"! 2.62+091°!
Seafoods 3.13 £ 0.86"' 3.17+0.80" 3.18 £0.79%'
1) Mean £ S.D.

2) Priority scale: 1 = high priority, 4 = low priority

3) "Means in a column with the same letter are not significantly different (p<0.05)
'"Means in a row with the same number are not significantly different
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gge] Ko Alarsojol & Zow At
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Table 14. Concerns of potential hazard of the food developed
by Gene-Recombination

Responses N %
Concerns of potential hazard of  Safe 35 32
the food developed by Unsafe 958  88.1
Gene-Recombination Uncertainty 95 8.7
Total 1088  100.0

Table 15. Priority of potential hazards of the food developed by
Gene-Recombination”

Potential hazards” Priority
Toxicity 1.91 + 1.05°
Biological variety disruption 2.30£0.88
Environmental disruption 2.30+0.88"
Religious and ethical problems 3.48 £ 0.99"
1) Mean + S.D.

2) Priority scale: 1 = high priority, 4 = low priority

3) Means with the same letter are not significantly different (p<0.01)

ok Ay oA HRAAAEY HFOR AT sshiol
WE S #9018 BACUY 4R HAN B4 2 2
>4% TiRgel S/ aekd B vhl-Ea, &
24 29 el £oR SUHLH, AE el Hls)
oA71%) S 3 343 Rolg Asiefae o B2

1_4

ARog folalthp<0.01, Table 17). 2} A¥7F 1F
The g AT HE] diE 4 gmeh KA
238t Al3Eo| Hajiolo] tha vlmoM= 0144141“—"01] uh&
AAA @AelE £ 2Fo)7 §1%er (Table 18), 5 =HA)

25 A1F9 FAA 9840 Hreof Fs) Fopell it u
dAME FAXHYL Feldo] e AeR YER(Table 19)

W 2MIAES FAAANRG HAFC) T Qo) A
27k agel sEET e & & A

FURYEE BN 260 71 20| H28E 20t

FRARRN S AE FEele] AFPHAEep Tt 7
BoEolol & Fokg RAIE|S]I(65.3%), o R
Fhop, A ol FEiop o £o8 FAEUE
g ol A&7F 253 fAleE Axtolth(Table 20). $H AP,
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Table 17. L.S. Means for priority of field applied with Gene-
Recombination technology by necessity for the technology of
Gene-Recombination in production of foods"

Necessity

Potential hazards”
Strongly necessary  Necessary

Toxicity 1.86+£1.05%"  1.89+ 1.04%
Biological variety disruption 242£092° 2294087
Environmental disruption 223+0.78"  230+0.88"
Religious and ethical problems ~ 3.46 = 1.04*'  3.50 £ 0.97*'
1) Mean £ S.D.

2) Priority scale: 1 = high priority, 4 = low priority

3) "Means in a column with the same letter are not significantly dif-
ferent (p<0.05)
"Means in a row with the same number are not significantly dif-
ferent (p<0.05)

Table 16. Concerns of potential hazard by perception on the food developed by Gene-Recombination.

N(%)
Perception
Responses Total
Have good knowledge Have knowledge Have a little knowledge

Concerns of potential Safe 6 (12.0) 15 (4.4) 11 (1.9) 32(3.3)
hazard of the food developed Unsafe 43 (86.0) 319(92.7) 505 (88.8) 867 (90.0)
by Gene-Recombination Uncertainty 1(2.0) 10 (2.9) 53(9.3) 64 (6.7)

Total 50 (100.0) 334(100.0) 569 (100.0) 963 (100.0)

X*=31.18 df=4 p=0.001
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Table 18. L.S. Means for potential hazards by perception on
the food developed by Gene - Recombination”

Table 20. Complement field related with the food developed by
Gene-Recombination.

Perception Responses N %
Potentialhazards® Have good Have Have a little Complement field Research & development 126 119
knowledge knowledge  knowledge related with the Food safety 691 653

Toxicity 1.81+0.92¢ 1.90+ 1.00% 1.93+ 1.09%' food developed by Environmental protection 181 17.1

; ; : Gene-Recombination Production of agricultural food 6t 538
Biological variety , 59 1 9,901 228+ 091" 229+ 0.86 4 :
disruption Total 1059 100.0
Environmental bl bt b1

+ - + . + -
disruption 223+£091™ 2.29+0.88>" 228+ 0.86 AF . s)agop, srgBopd] sl Heto] Wity 3wk}
eRtilllcgallo ufoz:)rigms 3571090 3.52£0.96" 348+ 100  SATHP<0.01, Table 22). ABH 02 oy, mdZUss 3
v e Auspopd i ues Aasidon, 4y 2 $w
ean + S.D.

2) Priority scale: 1 = high priority, 4 = low priority

3) “Means in a column with the same letter are not significantly dif-
ferent (p<0.05)
"Means in a row with the same number are not significantly dif-
ferent (p<0.05)

Table 19. L.S. Means for potential hazards by concerns of
potential hazard of the food developed by Gene-Recombination®”

Concerns of potential hazard

Potential hazards”

Safe Unsafe
Toxicity 22941.00%  1.87%1.03
Biological variety disruption 2.32+1.00™" 230+ 0.88"
Environmental disruption 1.97+0.83"  231+087"
Religious and ethical problems ~ 3.41 + 1.02%'  3.49+0.98*'
1) Mean £ S.D.
2) Priority scale: 1 = high priority, 4 = low priority

3) "Means in a column with the same letter are not significantly dif-
ferent (p<0.05)
'"Means in a row with the same number are not significantly dif-
ferent (p<0.05)

ul, AE27F 289 gy A, o8 2
HERITHp<0.01, Table 21). £, Al ners Fio 73
- Aol Wil B E TRl A diope 1ol
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So7 FHAL Y HIFE B3I HRo FA(32.6%), ‘X
Hizlel] T3t W& F1R°(023.8%) 52 = olglt 9, A
w7t 2EE T el dis) AEAR 3 RAE 9
o qAE TP AlEe ARgelEtal A HEIEE, olF
Bl AEVF 2Es Ank ST Q1] A Zolz}
Au, ¥k 25 AR IS 8 et
Sl gt B4lw I EAsia vk Azhwle], s
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—y—r

%%, o] W $A49) %«V—%

U =E 4E FOi=

FAAA = AEE Felshthe 27(62.9%)0) TFRist
A RB7AThs o)A (38.1%) AT BUAIRE, ofFF =7 glo)
mshthe A& 162% E3sta, 7uiskA] A &
Aol FFER] e Afolle Pulelr] 8the 9oL 838

Udse 2E L %ol skch AREoZ 162%te] ol 271 glol )
Table 21. Complement field related with the food developed by Gene-Recombination in gender
N(%)
Response male female Total
. Research & development 64 (15.8) 53(9.2) 117(11.9)
;"“f‘flznc‘fm ]ﬁ"'d drela‘ed with Food safety 241 (59.5) 405 (70.0) 646 (65.7)
¢ Tood developed Environmental protection 75 (18.5) 95 (16.4) 170 (17.3)
by Gene-Recombination . )
Production of agricultural food 25(6.2) 26 (4.5) 51(5.2)
Total 405 (100.0) 579 (100.0) 984 (100.0)

X*=14.73 df=3 p=0.002
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Table 22. Complement field related with the food developed by Gene-Recombination in various ages

N(%)
Responses <29 30~39 40~49 50< Total
d Research & development 62 (10.2) 17 (14.7) 30 (15.3) 14 (14.9) 123 (12.1)
Si?‘:&i“;(f:;gg‘vdf;fgd Food safety 436(71.8)  73(629) 104(531)  46(489) 659 (65.1)
N 1 ¢
by Gene-Recombination Enwron‘mentf‘ll pr.otemon 97 (16.0) 18 (15.5) 41 (20.')) 19 (20.2) 175 (17.3)
Production of agricultural food 12 (2.0) 8(6.9) 21(10.7) 15 (16.0) 56 (5.5)
Total 607 (100.0) 116 (100.0) 196 (100.0) 94 (100.0) 1013 (100.0)
=62.16 df=9 p =0.001
Table 23. Methods of assuring safety of the food developed by Gene-Recombination
Responses N %
Methods of assuring Establishment of ethics of an expert 392 36.2
safety of the food Government control 353 32.6
developed by Activation of NGO 80 7.4
Gene-Recombination Education and publicity for consumer 258 23.8
Total 1083 100.0
Table 24. Purchase intent for the food developed by Gene- M 71%, dEME 69%7F Az 258 sl
Recombination Cha SuEteivh WidRE, o=t o), 2y FolM e
Responses N % dut 48229 2k 60%7F TelelAE Uehiglen, By
Purchase 174 16.2 I @ zEgopoM= 7h) 30%, 22%E $-8] Ueket v)4s)
Purchase Purchase but do not feed for children 207 19.3 Pl How ZAETH
intent Purchase if it is low price 28401 264 GARA 2T AT 8k ol ATl ARAET AT
Do not pUrChaseT | 13;5 ]ZS(]) 9] '?LUH‘;: H]‘!Oﬂ Oik]L_ ‘? }_‘lg_q L ‘:],a} E‘ﬁ];ﬁ, _'Q'_
ota .
olidol UUrk(Table 26). o1& Fal S8 vejo] Anjals
eAE e Ao vepel, dEvE 2wl 235%ET & & VPXH%?} 3ol gk 214e mwA EAu g
R i oA e PN o= B s s R e o] wt2 Zlow ol kA thairE A /l*d%ﬁ U

Hastera pafslrks ool 7hg wekew, AUl
wolx] etk SI7E 7 Lhehgth(Table 24). ol &
A FEAL D O] FAGAET FEo) w4
QA Lol MR R S
ol s *gml (A wobgola glrka whuE,
o8 RUANZTAE ol Askz vt i)

oL &k HH Hoban| Al olshH e]ate] 7% Ahvich
oM ANt AHIREES] 74%, ntellM = 73%, F2E7)0)

o HeR % et el st s Az S
& ZYFE P go]l EREATHp<0.01, Table 25), AHH.
Fawol wh °°W < gk

%".JI}XH_’F_E MEo| EA| 0%
Q) E9] FRRAZRF AEFEL FEA FAS]ok

flas SR <>¥ ﬂlg— Axle] 90.3%= kA dart gl
gk tE2.8%)0l Hisl Mooz we vl gollon,

Table 25. Purchase intent for the food developed by Gene-Recombination in various ages

N(%)
Responses <29 30~39 40~49 50< Total
Purchase 118 (19.4) 14117 23(11.2) 11 (11.1) 166 (16.1)
Purchase Purchase but do not feed for children 98 (16.1) 29(24.2) 41 (19.9) 28 (28.3) 196 (19.0)
intent Purchase if it is low price 178 (29.3) 22 (18.3) 52(25.2) 27(27.3) 279 (27.0)
Do not purchase 213(35.2) 55(45.8) 90 (43.7) 33(33.3) 391 (37.9)
Total 607 (100.0) 120 (100.0) 206 (100.0) 99 (100.0) 1032 (100.0)
X*=29.61 df=9 p=0.001
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Table 26. Purchase intent by perception on the food developed by Gene-Recombination

N(%)
Perception
Responses - Total
Have good knowledge = Have knowledge =~ Have a little knowledge
Purchase 9(18.4) 55(16.2) 91 (16.1) 155 (16.3)
Purchase  Purchase but do not feed for children 9(18.4) 66 (19.5) 112 (19.9) 187 (19.6)
intent Purchase if it is low price 6(12.2) 81 (23.9) 162 (28.7) 249 (26.2)
Do not purchase 25(51.0) 137 (40.4) 199 (35.3) 361 (37.9)
Total 49 (100.0) 339 (100.0) 564 (100.0) 952 (100.0)
=9.715 df=6 p=0.137
Table 28. Food labeling of the food developed by Gene-Recombination in gender
N(%)
Response male female Total
Food labeli Labeling 354 (87.6) 546 (93.5) 900 (91.1)
ood jabeling Non - labeling 50 (12.4) 38 (6.5) 88 (8.9)
Total 404 (100.0) 584 (100.0) 988 (100.0)

X*=10.139 df=1 p=0.001

Table 27. Food labeling of the food developed by Gene- 2 A Mz ZA <123 e Ao= et
Recombination S| A7t 2 A% -%a% Bx} o) oAbt 214 4
Responses N % o we}l ZA @A, Q4 ATt 2o ARYSE §

Food Labeling 970 90.3 AR 25 AEo) s FRAReZ Azhels AS Ve
labeling Non - labeling 104 9.7 ek e OQBP AMRIE0] Ao AR} 1SR Ba)
Toual 1074 1000 94 Aol we o A ol njel Wb e A

o= Ueht, Trxax}xﬂ 3} AEof theh HEE AHE &
7} 1Fe] 853%HTH B A2 UERITHTble 27). & 1AL 3l AE7F o 4 F glh meE Qut AwAE
A ful2z FFGst ZAke Aol olshd gwunte] ol fAAMER AFl e BEe Yrel AFo] wa

o

90.5%7t, F=tanAR s de] A 94.7%7F EANE 4 S detEn) oo I FAAEEAE i A
33 o, B A7 A} Ao wEbd RS A BoREE sla € QRS R BrHARY i
ofd FHRE FAANEY AFel FAS 4] st F Wpled] NEE FstL IAAE Alde] BE &8
I oglee o sl Hol AP ARE#E] AATH] AT e,

53] 8] A ool WAET ¥ A #A1E F
L Fo] BAH LR #2]83ith(p<0.01, Table 28). %1 ZtAte 4
B, S, Sl {7l w2 BAE frelde itk

duk 2Rk} AE7Re] BAdAET AFe] tig < B =82 BAEANe 97 Rl arledrLAlglel

o]

A ol Aozt A, FARAESE 71Ee] el A LA (HMP-97-F-3-001 )& ©]F0]2 Zo g o Zlo]
el e At 2u|RE A AE7FES R E =2 A= HUTH
e o, FAAARS 2l gk kY 5 A

=

2%

gl

FARANZZ; A Eo) e YA RIES] 7)20128 xAEkaL o|u) AAEJY AR 1EH] vwE $13), 1999
W 1295 20004 4971 R E E 150090 5-2] AEZARE AAEA, o]F S 110155 dide= 914
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i, 85, i), A 58 Yl A2l dial @i vk S Aol et
9] 98.7% Hr} BHE 88.8% olAATE 7o) thfie] AanAHEe U v oE RAIEY N, oj2]eh Heke
& Follrel o] A AEF Aor Hlrh AR Zwel Aol thalM= 79.0%7F Basithal &
el AE7E 2R S Ao fARER lwol o] At Slol vig- Bade AHsrE hA
b fste] fAxbd g AEe] A RSl SRl thstod: 88.1%7F A F st A7 E1E(80.9%) Hibe
ofh T AEE vEhion, laAeke] viale lejME dEvEaadt S AR ETE Wees A
84l gk eule A ek, v ARV 28s gy Sl st S-S s WeRE(p<0.01)
8-S Bk FAREE 2359 Fujeirtel QoM 62.9%7F TFRILIARE VBRSO, ol 24 gle] Tt
AR 2l 162%2 HEvhase] 23.5% Rub wigkon, B8k dwviasgsd g 4w ool %
AR frolidol PR, ol Seuket 2vAHEe] FAANET AFe thet HA TSl E SN D
A B AL BRITh Zitel stalel distediz WivkrE 85.3% Hub 1] % 90.3%7] Alstedol Frpa st
o A taire dEvEaE v o] ek oAE R oL s vloE L}qLLL} HEHo g ul AHES &
MR 28 213%d] 3t obxAl B AR A ElAde] thaiA] <128 shan QA et, ARV o] Hle] HEAel 4w
7b ke log wof e Aue] Aol ot ws FRIF Arsita JP‘/PHE} ol} G AH|RRe] ERMIE
a3 ES b Hrkee] hddt Wrblee] s FEka RAIAIE Algell ulE G AbA}

] A TFE] AsFsital Atk

A3 6. AGZH WA, ol FA, AEA: fdAET A A

o ThE 71814 HAL - A ARV IFE FHOE,

A, AT AR Ee) Ao AR, 3 =l E 2l esAl 144), 297-407 (1999).
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