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{ Abstract )

Study on Genetic Variations of Alcohol Dehydrogenase and
a-Glycerol-3-phosphate Dehydrogenase in Cheju Island
Natural Population of Drosophila melanogaster

Kim Young-Eun

Biology Education Major
Graduate School of Education Cheju National University
Cheju Korea
Supervised by professor Kim Won-Taek

Genetic variation and linkage disequilibrium were examined at Adh and a-Gpdh
locus of two natural subpopulations of Drosophila melanogaster, sampled from

March to November.

The results were as follows:

1. Cheju city population was similar in the frequency of gene and genotype
for two allozyme loci to Sdgwipo city population, and the frequency of genotype

was commonly FFYFS)SS.
2. The gene frequency of AdhS from May to September appeared to be a

little higher than that of the rest.

3. Heterozygosity for two allozyme loci showed a tendency to be lower than

that of the other population of Korea.

4. Linkage disequilibrium between two linked loci showed a tendency to be

* A Thesis submitted to the Committee of the Graduate School of Education, Cheju
National University in Partial Fulfillment of the Requirements for the Degree of Master

of Education in July, 1989.



lower than that of previous reports examined in Cheju natural population and
showed significant negative disequlibrium.

In results
Maintenance of a-Gpdh polymorphism in Cheju Island is hard to explain with
these data, but maintenance of Adhpolymorphism is considered to be influenced

by natural selection.



I. A =

Ao AdAchioles ciekgl FAA Holsh i o AAFUE
ozl fAHA wol: AE Azt Aol Hozm dAH Ao

A 204 B¢ At FASAE 93 z3le](Drosophila) Ad AT FHH
Holo) B4 7|75 w37 Yot A7) dEoz AEY 4 v UAY dFHA
of |7 we& dFs Agsle] Yoh(Anderson & Gibson, 1985 Mukai el
al, 1974;Prakash, 1973;Singh & Romberg, 1987;Sung et al, 1987).

YA el dA7Astel oatmd z3tele o FoAx FAA wolo Ao]r}
dow 28 Folgtx Axhtel] wabd FAA wolst otz A etz JYct(Ayala
et al,1971,1972.1974;0akeshott et al,h 1982;prakash et al,1969:Sung el
al,1987). olxa HHA wolrl t2A 2HsE YA FUIHA YUIHAA
stert olel dEldE AAdAHA A [FAHc= FF(Alahiotis el
al,1977:Ayala et al, 1971 : Prakash et al,1969;Singh & Rhomberg, 1987) =}
Aol F8 Aol FA(Kimura, 1968; Kimura & Ohta, 1971:King & Jukes, 1969)
o] oleh

x gz 3le](D. melanogaster) o] A Aol A o] FHALY el FA
B 4 o A5" e AU AdAwtd vehde B2 FHE4E F 53
Alcohol dehydrogenase (ADH) ¢+ a-Glycerol-3-phosphate dehydrogenase{(a—GPD
H)9 oiddate] 28t A7l s ook (Briscoe el al, 1975:Munoz-Serrano
et al ,1985:0akeshott et al ,1982;Powell, 1971:Serradilla & Avyala,
1983; Triantaphyllidis ef al, 1982).

o] £rlA a4 E A2FAA ol A=l v FARY AEFEAH AHID
S0 93] 77 § 71z wHeldez Lesltud] ADH-F9F ADH-S wolie 77

Adhi el Adhs2) <lzbel &3] (Grell et al, 1965), a-GPDH-F$¢ «-GPDH-S

_3_



ol ¥ a-Gpdh ot a-Gpdh*e} A=boll o)) A4 =} (Grell, 1967). z2d] 9%
a9 olal wo|g gL 253} (Alahiotis el al,1977;Oakeshett el al, 1982),
212j& 2 ql(Oakeshott et al,1982; Triantaphyllidis ef al,1982) =2zlz &)=
2] #) (Briscoe et al, 1975;Mufioz-Serrano el al, 1985)o] wa} =z apol7p Azl
AR ez odejd ek old AREE YT FAHA wolst FA )
AdAdeo] ALdcte FA 2-EY FAs =5z A

=3 FHELY gAY BHoTE Wi $U% GasAe Azbso]
AT A2 A3aAEE 243817 98 ARL¥HYol B A7yl APGAsA
FHd A F24 53 gty o] =71r & 4o ofs)A Charlesworth®} Charles

worth(1973)= & FAA 29l Jeld AAEHYE AQdAgoz Ay
vl ol

g3 wetzvle]l gyl ) Kang(1978) 3 Lee 5(1985)& ADHS
QA E 5 xAgl e Chung(1978) % Chung 5(1982) & a-GPDHE QAwlx &
Z2hgh vh Qeh. 2Elx Paik® Yang(1983) =2l Sungz Kim(1985)2 ADHS$}
a-GPDHel =g d 4= A@Ed¥YL 233 v ot

ATz gzt 2 A ke o s)4= Kim(1987), Sung3 Kim(1985)°] |73k
of et AR 7|7 g2 A FollAnl Aol o] Fojal Holumz A Aot
A9 tole] uwtE fFAHA dlewistel AREHIANE FAI & 4+ g

adets 2 ATE AFAY AAZA A xzvlele] YHIES A
ADH$t a-GPDH® <lxte} Qzlgulz & Z4stn 323y s shotsle
7k A7H4 Aololl alE Holrl QA E GolBoza Ao HAHA
Holo {775 weled Zlzxlgz Adnzk sgid.



1. B2 myE

T Aol AR kFzslels 19889 39 st E T 11974 AFR9
AAZAA gz AAsAt AL 593 IFEAF A FHoo]
Heial 271 2xges, F2 ol Aol L39S A5t Aol PR

o4& Selander 5-(1971) =} Steiner 5(1976) ¢ W& #H¥3 agarose
gel A7|Q55 ol &3
1) dE3YY U=z
Gel buffer(T.C. buffer pH 8.55)
0.074M Trizma Base(9.0g/L)
0.008M Citric Acid - H,0(1.7¢/L)
Electrode buffer(T.C. buffer pH 8. 15)
0.687M Trizma Base(166.49/L)
0.157M Citric Acid - H,0(66. 0¢/L)
Agarose Gel (1% agarose gel)
Agarose 0.25¢
Polyvinylpyrolidone 0. 5g¢
T.C. gel buffer 25m¢
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2En Sudz FAFAZL. o] AN AE 1X3m strip(whatman
No.1)oll &4 A71% o2 $39ge As(12X16m)ol F& RFo AAXE
2y g 4Ce WATA 3087 2o 2% A

stripe A At 4Ce AR T SrolA 1008 EF AIdF (D.C. 140V, 20mA) &
st 23 A7|GE R AL Gz Po] FMA(42.5m) S £ 37CH
incubatorZ-ol| 4] 4087k dMAzich 2 Age g dMAE oFH ol

ADH®S} «-GPDH 444

Trizma buffer (pH 7.2)" 35m¢
MTT solution (1¢/100mf) 1mf
NAD solution (1¢9/100m¢) 2mé
PMS solution (1¢/100m¢) 0.5m¢
[sopropyl Alcohol 2mé
«a~Glycerophosphate solution® 2mf
" 0.1M Trizma Base(12.19/L)
7.5m¢ Conc. HCI
1000m¢ Distilled Water
' DL-a-Glycerophosphate Na,(32.4¢/50mf)
Adjust to pH 7.0 with IN HCI

3. Zymogram TXI} QIXE F4A

ADHS$} «-GPDHY QA ¥z AfAeE 4317 S5t A" z3tgy F
FA(S)akE AZd T4t 2 23 Jelyd Zymogram2 2 X8 F¥(Fast) =

e

S¥ (Slow)ell & AL FFozRe w banddd& F&H, 7171& bandd=ie
SEeg AAYPew JdAYL FF, FS 28w SSgez B&3clh  o]5 (Double) o]

Byax cisy (EDalx szt Astel 494

A A2 Jelhd AL transy (SF

_6_.



Al ApeEle] & glAE o] :Fg(a:ﬁ_pdh_—_A_ih:) 2l Oregon-RC &7 ()3
FF a-Gpdh* AdRF

1112 ;ulAdz % 42 Fo @ AdE A79% stdesd, 2 23 deix

Zymogram®.Z %] trans® 7 cis®S Tugch AWM okAY 47 2349

Adhst a-Gpdhel QiA®e 2W1 3 el

FF FF FF FS SF FS SF FF FES SS

FF FS SF FS SF SS SS SS SF SS

Figure 1. The genotype of Adh and «-Gpdh in D. melanogaster.

4. QAL giTet HABZHHEH AL

AdAz dojal dAFoerfEH Fo S dEg Adgled
Hardy-Weinberg 341% ol&3led 7|dfA & 22 @Yoz foA4& et
a2 AREHFY AL FPALE wifANEz 2E 24P

AYANEE o) &gt ABEHFYL2 Cockerham 5(1977)0] A43 wyes
Adgleos FFAdele AP EHYL wdYPARE Aol covariance(a) 9}

correlation(R) 22 ey},

He
&

Cov. (Covariance of nonallelic gene)

3 FF FF FF FF FS
(@) =+ {4 (gp) +2f (gp)+2/ (1) +1(ED + £ (ED)} 2P P,
R. (Correlation of nonalleles)

=a/2/P,P,(1-P))) (1-P,)

“i- f(EL)=Adh 299} a-Gpdh HSolH =¥ SHAYA W=
SR =Adh H9AAE o WAL, a-Cpdh HYolHE THRYAAE
P,=4dh #3el 8 Falzte] wx
P,=a-Gpdh Hgolde Fazy we



A Aol Seted QoA ABEH Y Fe oAAY A FA4E T4

N )2
. _ (Cov.) — 4NR?

/=1 P,P,(1-P)(1-P)

g - N=3%2 23 A¢AS

HSAUEE ol &3 AUEH YL Knibb(1983) 7} A4% Wyez Augyeh

2
D(Linkage disequilibrium)=x,x,~1,;

R (Correlation coefficient)=D/v pg{(1-p)(1-¢)

g x,=f(F'F?)
z,=f(F'8?)
,=f(S'F?)
= f(8'8%)

p=f(F)=z+x,

q=f(F)=zx+=x,
cl: f(F'S)=A4Adh B3N F, a-Gpdh z3elA= Sgl ez d=

9 Aol odojn ARBHYY e sAde g S84 AUt

2 N(D):
Tar=1 T Tpg(1-p)(1-9)

9, N-Z223Y WeAs




m 7 7t

1. Adhe} oa-Gpdho| CHE QIXiet Xty &=

=
-

ADHS} a-GPDHE= 7t7] Fot S@ez Heislo ohgd4ds nges ADH

=

Origine. 228 &3Zo2 oEgx el a-GPDH: 43522 o] 5-gich
(¥ 2).

FS FF SS SS FF FF

ADH

Origin

,,

«-GPDH

FS SS FF FF SS FS
Figure. 2. Zymogram of ADH and «-GPDH in D. melanogaster.

AFA % AALA Aekel Adhsh a-Gpdhel A=} AAYNEE E Lol ehd
os AFE Hoe H WES 2.6 et ek

Table 1. The gene and genotype frequency of Adh and «-Gpdh in two
Cheju Island subpopulations of D. melanogaster

Number of Gene frequency | Genotype frequency

Locus  Population 3 4iviquals — F S FF | Fs | ss

Adk  Cheju city 353 0.7932 0.2068 0.6686 0.2493 0.0822 ***
Sogwipo city 194 0.8067 0.1933 0.7010 0.2113 0.0876 ***
Total 547 0.7980 0.2020 0.6801 0.2358 0.0841 ***

a-Gpdh Cheju city 353 0.5397 0.4603 0.3626 0.3541 0.2833 ***
Ségwipo city 194 0.5567 0.4443 0.3814 0.3505 0.2680 ***
Total 547 0.5457 0.4543 0.3693 0.3528 0.2779 ***

*xxSignificant at 0.1% level



Table 2. Monthly gene and genotype frequency of Adhk and a- Gpdk in Cheju

Island populatin of D. melanogaster

Number of Gene frequency | Genotype frequency

Locus Population

individuals F | S FF ] FS ] SS
Adh Mar. 19 0.8158 0.1842 0.6842 0.2632 0.0526
Apr. 25 0. 82 0.18 0.64 0.36 0
May 19 0.7895 0.2105 0.6316 0.3158 0.0526
Jun. 78 0.7949 0.2051 0.6538 0.2821 0.0641
Jul. 206 0.7767 0.2233 0.6602 0.2330 0.1068 ***
Aug. 40 0.7875 0.2125 0.675 0.225 0.1
Sep. 11 0.7727 0.2273 0.6364 0.2727 0.0909
Oct. 70 0.8357 0.1643 0.6579 0.2429 0.0429
Nov. 79 0.8228 0.1772 0.7595 0.1266 0.1139 ***
a—Gpdh Mar. 19 0.4737 0.5263 0.2632 0.4211 0.3158
Apr. 25 0.58 0.42 0.44 0.28 0.28 *
May 19 0.5263 0.4737 0.3158 0.4211 0.2632
Jun. 78 0.5961 0.4038 0.4615 0.2692 0.2692 ***
Jul. 206 0.4903 0.5097 0.2767 0.4272 0.2961
Aug. 40 0.675 0.325 0.475 0.4 0.125
Sep. 11 0.5 0.5 0.2727 0.4545 0.2727
Oct. 70 0.5643 0.4537 0.4571 0.2143 0.3286 ***
Nov. 79 0.5759 0.4241 0.4177 0.3165 0.2658 **

*  Significant at 5% level
** Significant at 1% level
+** Significant at 0.1% level

Adh 9ol A= 3 1. olAe} ol AFAI MAZLA Axhe QA9 UAY
MEE 24T Az, 5 A 25 AdV ulzsl Adhol w3 Ads eted
A mizeof el FFHo] 713 3 2 cfgo] FSYPolx SSYL ofF
okt Adhe) o] ¥ A 34 (Heterozygosity) & 34l A %H(0. 2493) o] A A X A wH(0.
2113) 2ch vh& w4 Jepwteh Akt fo44 AAAZ R TR F2A% 2o}
oo (P>0.05) Xt Zldx2 Aag A FA4 AHNs FAH
25 Hardy-Weinberg 3 &ol4 |- FostA4 =ojvt 2l (PL0.001).

Z 2. 0lA ek o] 3ol A 11¥7hA] A=be} AR YL 2% Az, Ad Wz}

Adb WERT Y4 Fgod Lol Afstt 595 E 99nAe Adh s



[3

o2 ol w3 oha Eeolal e Rch A WE BLo oiAE A 717kl
A RE Anko] FFo] slaa $AF SSHL ofF P& uixz L£Isigsy)
4oll= SSYo| Ad el dstch YA Fo4 AAA} 7L 11LAD
< Hardy-Weinberg 3 #olA =9 fostA slel} ddch(PC0.001).
a-Gpdh 2l s F 1ol 2ol AFAY AALA Ay Q=g Q=3
WEE 4% AP § YVELE o-Opdk WEs} a-Gpdhs Mz uch k2 %
vebtow] Aty Wl ol FFYa FSHeo] wiksiaAl Jelxtor} SS¥
olgrct ttx Al vebwtch a-Gpdhel ol@AYAL AFA A=(0.3541) 7
AHZA] AH(0.3505) o] ®l=abAl elxkel A=z {4 A
g zbelzb ¢lole = (P)0.05) AAX 9 712 A4t Az F94 A
A= 5 Axt 5 Hardy-Weinberg 3 goll A o] $-213} A slolvt o} (PLO. 001).
E 2.0lMet 2ol 3%olA 11¥97A QA UYL 2AHY A} a-Gpdk
HE = 397 79 AYEd a-Gpdhiell vl3) ofd EA Yelytc) <Ay dE g
o dleiA= 3,5.7,99% At FFYol 71% wU%x 2 o3&l FSHolgle
SSE o] 7 wokeh. AE ATz AN A A, FAF ol & ol ek (P)
0.05) =¥ fo4 AAA= 49, 64, 1049, 1149 Axto] Hardy-Weinberg
Fyol 4 og- FostA Blejt 9l (PC0.001).

2
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<EE
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o

2. AU=UH

2 3¢ AFAS AALA Aold VA T Bxslel WY AW N
vebd gloleh, § gmhe] w5 FE (AN oo Gpdh ) go) spn 2o weg o

FS " AdW - Gpdh*

hiecl AT 4 Jore S2 9ol sbg 2 WEE vebd 4 4ALA Yol
£ 8ol A% we WEd 2yt =Y F AY TF cis¥A L Yol
trans¥el 2 guch 2e UeE dehich 2eln AT SA4 AYEA &

A% o]zt g =H(P)0. 05).



Table 3. Zygotic frequency for two linked loci in two Cheju Island
subpopulations of D. melanogaster

No. of Frequences of zygotic genotype

Loci TOPUA jngiviau FF FE FF FS SE FS SF FF ES SS

-als FF FS SF FS SF SS SS SS SF SS
Adh-  Chejucity 353  0.2068 0.2380 0.1218 0.2238 0.0340 0.0453 0.0340 0.0368 0.0453 0.0142
a-Gpdh Sigwipocity 194 0.2216 0.2887 0.113¢ 0.1907 0.0464 0.0464 0.0103 0.0206 0.0309 0.0309

Total 547 01937 0.2539 0.1188 0.2157 0.0%84 0.0457 0.025 0.0031 0.0402 0.0201

i

is the zygote of Adh*~a-Gpdhs gamete and Adhf-a-Gpdhr gamete.

F 4. ol Aek 7ol 449, 99, 104, 11¥el: %—%%‘OI AR e MEE JElyz

39, 79, 8¥olt L, 59 6ul: L2dol s SHsA bl
99el EDael 1e vdehia wstes, 493 99el 209 8Yee L2w,
39 49, 59, 89 2L 5 £xd 39 49 £Y. 29x 44,

59, 6%, 99t 22 ol Ad dehiA Ysket

Table 4. Monthly zygotic frequency for two linked loci in Cheju Island

population of D. melanogaster

No. ol Frequency of zygotic genotype

Loci TOPUYa i 4iign FF FF FE FS SF FS SE FF FS SS
ion " s FF FS SF FS SF SS SS SS SF SS

Adh-  Mar. 19 0.105 0388 0.05%6 0.2105 0.006 0.105% 0 0.05% 0 0.0

«-Gpdh Apr. 25 0% 02 02 02 o 008 0 08 0 0
May 19 0105 0.3158 0.157% 0.2005 0.026 0.05%6 0 0 0105 0
Jun. 78 0.2308 0.17% 0.2050 0.2436 0.0296 0.0256 0.0385 0.025 0.0256 0
Jul. 206 01505 0.2913 0.0922 0.2184 0.0340 0.0534 0.0485 0.0340 0.0834 0.0243
Aug. 40 035 035 015 01 00 0 0.055 005 0.0%
Sep. 11 027 0188 0 01818 0 0.0909 0.0909 0.0909 0.0%09 0
Oct. 70 0.3 0057 0.128 0.257¢ 0.0285 0.0571 0  0.0286 0.0285 0.0143
Nov. 79  0.2911 0.2785 .06 0.1898 0.063 0.0253 0 0.0127 0.0253 0.0506

%? is the zygote of Adh™~a-Gpdks gamete and Adh'-a-G@pdhs gamete.

ESole F oA YA NEZ LY dojal ABIHYS AnAL Zhol

-12 -



debd ek AFA Ane o folg H()8 o

AHZ A foatal ske}

i
e
o
ot
ox
pui
o
£
i
¥E
&

Table 5. Linkage disequilibrium beteen two linked loci, Adh and Gpdh in
Cheju Island subpopulations of D. melanogaster

Locus Population gcé'otgg Cov(a) R x?
Adh-«a-Gpdh Cheju city 353 -0. 0417 -0.1033 15.0673  ***
Sogwipo city 194 -0.0272 -0. 0693 3.7267
Total 547 -0. 0891 -0. 0229 108.7 bk

*x* Significant at 0.1% level
~ is the overall covariance of nonallelic genes in zygotes.

R is the average correlation of nonallelic genes in zygotes.

F 6ol YEADY HYANEL ¥ adold ADEHY AnuAY ol
vebd oleh 39, 59, 69, 79 Avlel oy ()9 AnNLHY Ay
Jebch.

Table 6. Monthly linkage disequilibrium_between two linked loci, Adk and
a-Gpdh, in Cheju Island population of D. melanogaster

No. of

Locus Population Zygotes Cov(a) R x?
Adh-a-G pdh Mar. 19 -0.115 -0. 2971 6.7084 **

Apr. 25 -0.0312  -0.0823 0.6773

May 19 -0. 0941 -0. 2311 4.0589 *
Jun. 78 -0. 0759 -0. 1916 11. 4519  ***
Jul. 206 -0.0334 -0. 0802 5.4329 *
Aug. 40 -0. 0506 -0. 1320 2.7888

Sep. 11 ~-0.0454  -0.1083 0.5161

Oct. 70 -0.0283 -0.0786 1. 7307

Nov. 79 -0.0047  -0.0125 0. 0492

*  Significant at 5% level
** Significant at 1% level
*** Significant at 0.1% level

_13_



E 7. AFAL AHZA Gkl WA NEo ABEHHe e vhepdl
Zeleh F A% 2% FFYol /b4 $& WER Jelln FSYE $& 2xs

LR R

Table 7. Linkage disequilibrium between two linked loci, Adk and Gpdh,
in Cheju Island subpopulations of D. melanogaster

No. of _Frequency of gametic genotype D R .

gametes FFF FS SF  SS *

Adh-a- Gpdh Cheju city 706 0.4051 0.3881 0.1346 0.0722 -0.023 -0.1139 9.1769 **
Sogwipo city 388 0.4330 0.3737 0.1237 0.06% -0.0161 -0.0821 5.4086 *
Total 1094  (.4150 0.3830 0.1307 0.0712 -0.005 -0.1025 28.79) ***

Locus Population

* Significant at 5% level
** Significant at 1% level
*** Significant at 0.1% level

FS is the Adh*-«~Gpdh® gamete.
D is the index of linkage disequilibrium.
R is the correlation of gene frequencies.

A& zelzh UATH(PY0.05). AFAeh A A XA

A 25 Fo8 F()9) ABEHY LS v AFA Arlo] T4 Arluo

+n
o
L
~
S
o
ok
axl
o}
Y,
A2l
Jo
Yo
&

Ake] wieAdlez He odejn QBTN AuAAe
el vheb gleh 593 790l FS¥eol sh# LAy 1 olee wE ek
Aol Al FF¥el 718 4% s g vebyc
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Table 8. Monthly linkage disequilibrium between two linked loci, Adhk and
Gpdh, in Cheju Island population of D. melanogaster

. No. of _Frequency of gametic genotype ,
Locus Population gametes FF FS SF_ SS D R x

Adh-a-Gpdh  Mar. 38 (.3421 0.4474 0.0790 0.1316 0.0097 0.0482 0.0889
Apr. 50 0.48 0.3 0.1  0.08 0.0044 0.0232 0.0278
May 38 0.3420 0.4474 0.1842 0.0263 -0.0734 -0.3607 4.9444 *

Jun. 150 0.4359 0.3590 0.1603 0.0449 -0.0379 -0.6234 5.7168 *
Jul. 412 0.3592 0.4175 0.1311 0.0922 -0.0216 -0.1037 4.4388 *
Aug. 80 0.5  0.2875 0.175 0.0375 -0.0315 -0. 1644 2.1608
Sep. 22 0.4091 0.3636 0.0909 0.1364 0.0227 0.0108 0.2574
Oct. 140 0.4571 0.3786 0.1071 0.0571 -0.0145 -0.0789 0. 8698

Nov. 158  (.4684 0.354¢ 0.1076 0.0696 -0.0055 -0.0291 0. 1348

* Significant at 5% level

FS is the Adh™ -«-Gpdhs gamete.

D is the index of linkage disequilibrium,
R is the correlation of gene frequencies.

of WY Aghold 349, 49 2 99 DL H(+)9 IVEHHL epym

64, 74 Ak wolyct



AEE A Adh AYARY NEE AL Aol AFA Azkuc
AdF Wizt oha BA Jelged £ Aokl foA4de ¢tk olF 2as
71&3 wlmd & =l Sung Kim(1985)c] =g 1982W¢8 AFx Axtdte
Folg xolzk gdalewt Kim(1987)ol =Ahg 198619 M ATAl AxtEco
Adht W E & F5HA =%eH(P0.05).

a-Gpdh &A=t st Adhs} spatrlAl2 A AL AFA] Akt a-Gpdh
el QoA oz EA dehed F Aniziel 424 Atk & 2l
Vel AFEs ke Kim(1987) 2] AapelE foAdel glgle vt Sungst Kim(1985)
o AstelE a-Gpdk W E7} o) FsA sA JehdA Adbobs B S
2odch o7 AMFE AAdQcte) AdKS} a-Opdh W=t ZL A9 Ahels
sielebs fold wssh Qe ez debd

=3 £ 2% 4% 2 Aekat vlws) & oo 4dF sl el AE Kang(197
8)o] 197710l &9] 87 Aol A ZAG SF LS} v R Zholvh o5 A H(Paik
& Yang,1983) 2ot HostAl A vebdz Ao (PC0. 05).

a-Gpdh wzol] 2ej4= Chung 5(1982)0] &= 1171 Aol ZA%
B wenc 22 geg yeluoy g5 gk (Paik & Yang, 1983) .ot 723}
A stA ebrkeR(P0. 05).

olHal AFzvc Y= & wlF Y (Paik & Yang, 1983) 3 2 #rel =9
o2 Ach(Kang, 1978)& Adh 9} a-Gpdh® wizrt AFE Agich A @A
deldz deld AFEE EPF FF AAdAdNAME clined A (Oakeshott
et al,1982)0] o= ZAA moch o AE oirlx FFolA A A
215 A xfol7l 2x 97] wjEal Ao Azl okl Oakeshott 5(1982) o

- 16 -



R clined 4 =4 LZYU7} o}F 2 AVEE AT Aol foja
Zel7] wEelet.
eiut Adhe] 9H ol QloiA: 7)ol A5ets 54 E 997 A e Arlo]

e A Adtico {4 gy Adh WEsh o7k EA Jehdid, ex

L

et AdW T a4E 7] dol g A3to] Fasle uiwd AdhS SHaas
Ho| AFdtchs 2 x(Alahiotis, 1982) ol ®Zo] B o B zAl Az
Adk37} 71 Aol AdAolels e GAsE Az w

o},
Adhe) A Y NEE A 77bel A 4 FFY, FSE, SS¥ €02 vehda

gl

a-Gpdhi= 349, 59, 79, 99% AYsizl FFY, FSY, SS¥ %oz ehdA
Ax4des 29 FFY SYHEA7 713 d88o o+ AAH 34
AdhF Wz s 43 & £Fo vlefsld Hol7t b= v 3 (Mufioz-Serrano et
el ,1979) 7} 2l& ¥ obde} wtzsle] ALuAle] o&tES Hisiwl e
Adk W=7} 5715 (Gibson;1970), @& of&h-gol xZ3lwd ote] ADH S5 7}
2 7H& ek (Bijlsma-Meels, 1979). wixle] 2 okg wW3ly|ed ADH chwladoko)
4ul7k =) F7hsko] (Clarke et al,1979) AdW S APAE AdFoad Adhs S84y
A8t o] & ADH whA& Aaglct(Lewis & Gibson, 1978:Maroni, 1978;
Mcdonald et al,1980). ADH-F3< ADH-S& B2 c} n|# 457 =2 Holeh(H
ewitt el al,1974); ADH-F3-& olet-&rolA AL 32 olsedd =t
AbglA]7]=d] H 83 aldehyde dehydrogenased # Az & 27tz <l (Heintra
el al ,1983). =& AdV SHAYAE Adh SHAYAvc) ADH B4 571 423t
Al 2vf A8} =cf(Anderson & Gibson, 1985).
debs B zAbolA AdVY FYARA WES F4G AL AAxe Pz
TEol FEHA Z1Q¥ H8d 4+ Utz Assc oy slyAe ulz
Holl 2= oy wsle] o34 HAdAsln g}
Adhst a-Gpdh | HAGY AL AFA7F AATA Axdic) o7 &
TR Aols gt # AFE Ao o|YAHYAL ool HAXLNA Za)
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747} (Kim, 1987) ¢} ®l5 A&t (Paik & Yang, 1983) & Zxfol |8 ojrAs ol al
UE et ek o] A& SS¥ Hlzol & wistsl glomiA o]y Aol yhepal
e FFY dlz7t 713 o4 & Z#o|ch. Sungz}t Kim(1985) %A g A FAclkz
Bz o 2 Zalo] vebd o) HAY AL a-Gpdh= )5 £-98 Aol gt
Adh= 473 2& g Bolx QoA Holx Adhe F3AYA Az Friof
ol g Fa+= FAAMel v Aoz s
ghsl, Adho] a-Gpdhe) AzEHY Al PAZY Azs: =l Ax
g F(-) o AREHY A s el Added MAZA Aol w3 AF4]
Aol AREHY At ot AlSAl debxtch ad dREFH Y] A
% AFE A=h(Kim, 1987:Sung & Kim, 1985) 8.t} ofF <Fsjz

& Yang, 1983) 2t tf4 ofsizglsdl, ol A& Adhfe FHAHUA
uf] %ol o2 dek=Ec}.

il

A
lo
bu

e
o

o,
R
2
53
f4
re
X

N

A
FHEHFL YA =g g2 s AdYEH FEHoE
6

7ol F-2latA vhebkbdl (PL0. 05)

o

e =43 ¢
F AT AdxMe) Az vk =3 PP Usz Adm ALy
F2ar7t ok AL 3YelE FstA UebgtEwl(P0.05) o)t FExz:7]7}
A7lafFo Az 2iel Z zeh
¥ Kim(1987)2& H(5¥)= 712(109)9 FEE vasleg speuch o
BEHYol Asictn naged £ ZAqAE 599 ANLHY FEs A4
AstA debd Azbe vlm gubsich £ 2ol s 849 ool 9% i
¥e & & glolM Kim(1987) 0] 1090 #23 A3ts} 2oj7} Aut o] ol A
€ vbst o] AAZHoz QAABELHY st G g Hoz Az
olgel s & vietRte] a-Gpdhd] Aol HAEE ol BIAE 8o
dsv Add o] FHAYA M=o 5ot o YAYA ) B WA o] etz okdx)
2 dgev FoA% £(-)9 $9% ABLHHL Bol: Aoz B o Holx
Adke) c¥d gL AWe) s wn e o] oldst Aszg ZAzs
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obst x|k Adheo] Wlx 7}t 7] o] A5t 540l 9UAR 9 Aho] ohE YW AT
o ulsl Eol dAx oJd ulst g 4 ok BE Adhe} a-Gpdhe] AFEHY
e In(2L)te A7 AL 4 i7lwjFol ol Aze) AREHY L 2A3IL FHA7)
£ ZAbs|ojofnt Adho} a-Gpdhe) AJEFH Yol m(2L)ts b ZA(Pak &
Yang, 1983) sl £Q1A =+ $d= L5d4e Az S»5 I 9

4 9g Aot

)
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V. = Q

AFE meavte] AAARE HAoz A2 A 2ol Aol gt Adhs
a-Gpdh 2919} 584 Wol o ALY el g shetsr] Sished 19884 3L
119747 982 B2 AMsle 248 o oen 2 AzE e

L AZAS AAZA AP § FHE2 AR ARy AEE uLsA
debtew czge Az FFY, FSH, SS¥ <olaich

2. 71%el A5t 59elH 99AAS Adh® Wl che2duc oha EA
byt o,
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