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ABSTRACT

This study investigated genetic characteristics and conducted a functional analysis of
each line and growing features including cold hardiness using a variety of tea tree lines
collected both in Korea and abroad. The purpose of this study was to determine the
conditions needed for the stable cultivation of tea trees in Goseong at high altitudes and
climatic conditions less favorable than those in the southern region. In accordance with
the analysis, 8 lines including GS 1 showed stronger cold hardiness than Yabukida, the
standard variety, and the harvest period was faster by 1 to 4 days compared to
Yabukida. The number of leaves per stock was 102 to 155 in 6 lines. In accordance with
the analysis on indoor freezing(EC), 16 lines had high resistance to freezing with
LTso(winter killing temperature) from -10.15 to -12.42°C. The total catechin in the
functional components was 4.79 to 7.16%, similar to or lower than that of Yabukida.
However, GS 8 and GS 15 had higher GCg and ECg values, respectively. The GS 7 and
GS 18 lines had lower caffeine components and tannin was lower in 21 lines. RAPD
classified the varieties into 3 groups based on a 75% similarity. It was found that 3
lines, GS 15, G5 19 and GS 21, were genetically very similar. It is estimated that 5 lines,
GS 15, 16, 19, 21 and GS 22, which were selected by considering those varieties with
strong cold hardiness in good lines or similar lines based on the tests above, can be

grown as promising lines for high altitudes.
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AFEZAAY As F 5N ZAe F2308H ZF2APTH A Estdo WghA
& ;5 b 3 0 1~10%, 5 : 10.1~30%, 7
30.1~50%, 9 : 50.1% ©] 5 1~99 FFo7 FAEgoen, =387 /=71 40~70%9)
E%}?} A71E BF ZARIGS Aol 8 FE A9 7|79 Hol, A% FE
e F ZA}S]

Aoy, 100043, +Fe FYoz

ok WEd #HA
Dexter 5(1932)%] &4 £4& A A7 A== HH(electrical conductivity) % d 5
(2000)9] W= AFESEAEH, Als AHFH Al H ol o] gler g olE HAslslr] 9
Sto] AypFolA A9 38 AdS AAFHSIe] 4T, -10TC, 15T, 20T, -25C, -30TCol A 24 3F
i & 7] leaf disk(XE 6mm)E HFGste] 74zt F
7Va) 4Col A 22217 wHkA| 71 & EC meterS

J
uoﬂ 2070 %l(ok OZg) 4 3 FHS 10m
o 7b B0 Y AFBL F7)LEAA 90T

ol&3te AN ECS

r:i

E [e)
o 4 2A17F A 2lstal, 4TColA 22417 nHkAI 7] & A 20 EC,E ZA 3 th EC/EC, H]
&2 239 J2YP=ZE a8 EG/ECG HlEo] 0571 HE LTo(BAE)E 53 53 ==
g 3} A T
2. 715 A &4
B AF o] ALEE 292 20080 AYUE nAAT dAWHE AskE] Az Ao HAE 2
ol A 2010 5¢ 18U R E 59 19U 714 AZXRE A9 3G7MA S AHS FA0x T &

2g zA st A 52 AHEEATh

@ 7HAF, 299N E, 749 4

] 5737‘15 TEAIE 0.1 goll 2% HsPOs50% EtOH 10 mlE H7bgh & 2ol Al 24
7+ FF ¥ 10,000 rpmel A 2083t AAEE S A2 FTH S 045 mm membrane filter 2
o] }ste] gallic acid(GA), caffeine, (-)-gallocatechin(GC), (+)-catechin(C), (-)-epigallocatechin(EGC),
(-)-epigallocatechin gallate(EGCG), (-)-epicatechin(EC), (-)-gallocatechin gallate(GCG), (-)-epicatechin
gallate(ECG)S Table 39} -2 o2 #4313t

¥ 3. HPLC 71719 #A&5x74.

Classification Condition
Instrument HPLC/PDA (Waters 2690/996, Waters co., USA)
Column YMC-Pak ODS-AM 303(250 mmxLD 4.6 mm, 5 pm)
Mobile phase A : 0.1% phosphoric acid, B : methanol
Column temperature 35C
Injection volume 5uL
Detector PDA(235 nm)
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Gradient table

Time Flow rate(ml/min) A(%) B(%)
initial 1.0 90 10
5 1.0 90 10
7 1.0 80 20
15 1.0 80 20
17 1.0 75 25
45 1.0 75 25
48 1.0 90 10

= DA F 0.04g7 SFS 40 mLE tubeoﬂxﬂ 60C 2= %%71 oA 30
7t FZ3 ¥ 045pum membrane filter2 SFA| AT oI B e 02mLo] EFF 1.8mLE 7}
gt & 0.2mL9] Folin-ciocalteu’s phenol reagentE H7}3te] 3% & 70T Oﬂ /*1 }i?‘oL Na,COs
E3-EH 04mLE 7hete] Eftetal SFS 14mLs H7HEE § A2AM 1A B F
UV/spectrophotometer (Uvikon 943)Z 725 nmollA] §3E=E Z743}3 tannic acidZ2 XET
A4S Tl ATk

CRLRAER

AQZ BUAE 01 g¥ 80C H4 70mLE £ flasko] 23l 80C &5
<= gttt Y & 100mLE FLstn A3 &, B 5 mLI FAAE A
25mL &% flaskel]l ¥l pH7.5%2 XA ¥ Sorensen’s phosphate &+58&H o= A
sho] A 7] UV/spectrophotometer(Uvikon 943)Z 540 nmolA| F3E=E F743|
ethyl-gallate® EF34& T3 A FsArh

e

=
T

o ol

7t RAPD #<d3A &4

(1) DNA & ¥ PCR

ATEZ I8 R AAAALE o83t vlgh $ DNeasy Plant Mini Kit(QIAGEN,
Cat. No. 69104)F ©]-&3t] A|xzALe] A we} DNAS FE3t3 oW, PCR ¥H&x12
OperonAt] RAPD 10merE ©]-&3t%] 94Tl 4 1% denaturation, 45T 4 14 annealing,
74Co) A 2% extensionS 1 cycleZ 3} F 35cycles WHEA|ZA O™ PCR AHE2 1.2%
agarose geldlA 100vZ 307t H719& 3 F EtBrZ 943kl UV illuminator’d ol A]
DNA band& ##3t4th.

@ faBA B4
RAPD v}7 9] §#A 242 Astel 429 primer® ©]§3te] FEA7] band

Bioimaging system (SVP4200, USA) <

2} Clusterings 2 A| sttt
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o
oo |
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ol
£
ui
oflt
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A2 3da 497 2L AKE4S 20109 49 15U FF 59 199744 vl A
(E 4) WA A=t viad Fefd o Aoz dejA de oIt FFol st A
o7 FAIE ATEC] +rHReH 53 GS 1 F 8AFe] BT Aeg vEyith
® 4. ASEA (ZAFY : 2010. 5. 18)

No W T8 7] A &2 o] A A 100°}% T F
©9 (/%) (cm) /=) &) (&%)

GS 1 1 5/17 4.2 91.7 12.1 33.4

2 1 5/18 3.9 129.0 135 523
3 3 5/17 41 99.0 115 34.2
4 3 5/16 48 88.3 19.3 51.2
5 5 5/19 3.0 47.7 10.7 154
6 3 5/19 3.6 353 15.6 16.5
7 5 5/17 4.1 29.7 18.8 16.7
8 3 5/17 4.1 31.7 10.7 10.8
9 5 5/17 4.1 49.7 16.8 25.0
10 3 5/17 4.0 100.0 11.8 355
11 3 5/17 4.0 67.0 17.1 345
12 T}
13 3 5/18 3.6 38.7 11.1 12.9
14 3 5/18 3.9 90.0 13.1 354
15 1 5/18 3.8 155.7 14.0 514
16 1 5/17 42 120.0 11.8 425
17 3 5/17 42 85.0 12.0 30.6
18 3 5/18 3.9 65.3 11.8 231
19 1 5/17 4.0 107.0 19.5 62.5
20 3 5/17 43 51.0 16.9 25.8
21 1 5/18 3.9 138.0 19.2 79.6
22 1 5/17 42 102.0 14.9 455
23 1 5/17 4.0 47.7 17.1 245
opR.7|th 5 5/20 42 37.0 154 17.1

* UEA AE(AE)  0(F), 1(1%013D, 3(1~10%), 5(10~30%), 7(30~50%), 9(50% 14}
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T3 ofF7ITHEE 20¥)0l BIste] FAIE AFEC] 1~4Y A= wWton 13 GS 4
5¢ 14
|

€ 59 16424 713 wE Al Foldnk fEvet =8 AAA Y Hde] 87)7F AR A
FA 9ol 49 20¥, EAY 4¥ 30Y, RAXN Y 59 89S 7oA T 2008) FAE AA|
Ao] A3 =& AL & F Atk o= 2009 11¥€ ~20103 29 2] L5717kl odo] g
A=A supe} FEo Ado] AHHIJR FHEAL A A FEI7F0AIZE =]
A de] HU= et FY9E 24AGAME doe oYUtk MR dol= HuFF
o1 off7]th4.2cm)ol BI3te] GS 4 Al o] 48cmE ZAoy I 9 AFEL ®SEIAY
Fka, FF AREE ok |G7E 370EA GS 6, 7, 8 & A3 BE AT BtowH

£3] GS 2,15 5 6 AL 102~15671 2 953 wokch

1000H52 WHIFF oFF-71th 154g0l HIEte] GS 59} 8¢] 10.7g 2.2 7Hg 7huglon, of
ghell 114150l 14.9g ©l5t%laL, GS 197} 195g22 7h4 FARw, GS 49 219] 19.2g ©]
Folglont olytel 7A1EL2 oItk EI FTF MHFFS GS 5, 6, 7, 8 1345 o7
o7 171g Bop 1o, o]F GS 84152 108g o2 7H& A0, GS 21 AlE°] 79.6g
o7 7 gton, oE 1671%5e 23.1~625g oAt o139 A= AT thdd f1x
A SANAE Aol7h AAARE WEFo]l AR AT dF F Ao Iyl o
of M FFol AF FFE PR AR AR HAH

i

. WEA AA(Electrical conductivity test)
Dexter 5(1932)° 9st¥d sl Mg d A& MxE9o] 54 F

NZE 240 ZolA 52 T =9 xFo] B & A7t A4 AL wf Asfjdo

oA g0z FiEo] A7|AEE I FHFEE FHristed 7HE g ogy

FH BrHg ol th

st 5. Ad Wed A%

No. =X (EC/EC) ECy/EC; graph LTso
4C -10 -15 20 -25 -30

GS 1 013 026 072 068 044 081 y=-0.0273x>+0.245x+0.1468 - 9.69
2 014 024 065 064 079 083 y=-0.0414x>+0.3803x-0.0589 - 8.93
3 015 019 064 082 081 082 y=-0.0761x>+0.5999x-0.3062 -12.21
4 015 047 074 083 079 085 y=-0.0393x>+0.3167x+0.2176 - 8.31
5 014 015 076 076 085 0.87 y=-0.0779x>+0.6196x-0.3237 -12.22
6 019 043 082 077 083 082 y=-0.0494x>+0.3732x+0.1571 - 8.85
7 014 045 066 071 079 087 y=-0.0166x>+0.1979x+0.2825 - 777
8 013 029 072 079 078 084 y=-0.0603x>+0.478x-0.0881 -11.03




2 = 2] (EC/ECy)

No- 4C 10 -15 20 -25 -30 EC/EC: graph L
9 015 031 075 080 081 085 y=-0.0605x>+0.477x-0.0609 10.75
10 014 011 079 077 084 084 y=-0.0904x>+0.6931x-0.4131 1242
11 015 058 0.80 078 085 085 y=-0.0247x>+0.206x+0.427 - 5.79
12 014 064 076 080 084 083 y=-0.0177x>+0.1516x+0.5138 - 4.86
13 014 025 080 080 080 081 y=-0.0763x>+0.5701x-0.1784 11.29
14 016 032 086 074 076 0.82 y=-0.0589x>+0.4446x+0.0141 -10.15
15 015 018 076 074 077 079 y=-0.076x>+0.5805x-0.2562 11.92
16 017 022 077 077 082 079 y=-0.0787x*+0.5914x-0.234 11.65
17 015 033 083 078 081 085 y=-0.0604x>+0.4641x-0.0049 -10.24
18 013 033 074 077 078 084 y=-0.0512x>+0.4123x+0.0196 -10.28
19 014 024 081 076 077 085 y=-0.066x>+0.5155x-0.1335 11.23
20 013 018 078 081 082 0.85 y=-0.0829x>+0.6359x-0.3095 -11.99
21 020 026 077 080 078 0.82 y=-0.0706x>+0.5368x-0.1505 11.25
2 016 024 077 063 070 0.83 y=-0.043x>+0.3681x+0.0006 -10.82
23 012 030 079 074 078 0.78 y=-0.0624x>+0.4704x-0.0465 -10.64
o}tk 018 054 080 077 0.67 078 y=-0.0272x*+0.1983x+0.4163 - 592

B Ao E FYr 24T R AlFEF G2z AA1dR 2 S 4T, -10T
-15C, -20C, -25°C, -30C oA 2A17H4 A28 &t A

5), LTso(EAHZE)7F tHHI A& Q1 oF -7tk FF 0] -5.92 o Hlgte] GS

I YA 164159 LTsoE -1015~-1242CE HEAo] & A
102 -1242CE 244l & 95 AFA ol 7HE =4tk

Kolar 52 E3& Dicktooo] FHAE ] AH$ -11.8TCoA LTsps HistPom, Fa4d &
Norstar®] F3AE 2 -12.8TColA LTso] E ¥ HF Ath(Kolar. 1991). E A] H Ao A
oyt AAE AR AFEZANA U A=E v & w3E 6) FFtA ASA
FRAAT A Ao E H=3 AFS BATE e AW EC A8 H A5G gk

o~
S ARAA DG WY FFS SHHEN F8F 487 2 Ao ARHU

ox fr 1 =2
o

N
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EC g * U3 EC Bl U3
No- 11y (0-9) o] B No- i1y (0-9) B
GS1 - 9.69 1 @) GS13 -11.29 3 -

2 -893 1 o 14 -1015 3 ;

3 -12.21 3 - 15 -11.92 1 O

4 -831 3 ; 16 -11.65 1 o

5 -12.22 5 X 17 -10.24 3 -

6 - 8.85 3 X 18 -10.28 3 -

7 - 777 5 O 19 -11.23 1 @)

8 -11.03 3 - 20 -11.99 3 -

9 1075 5 x 21 1125 1 o
10 -12.42 3 - 22 -10.82 1 O
11 - 5.79 3 - 23 -10.64 1 O
12 - 486 : o opitt - 59 5 S

oho 154 g B

219] ", g, Aol Zo] Tt AA AR S E4 JES dUIE ste JHHIS ¥
AWl cholesterol 3} &3} &gz or #Astes T 7IsAH EAEZA T3 HAES

2 4HAd AH 5, 2007). EE#EE AES Epicatechin(EC), Epigallocatechin(EGC),
Epicatechin gallate(ECg), pigallocatechin gallate(EGCg), Catechin(C), Gallocatechin(GC) &
67t bzl &} 7hlQ) B AR w4 ATHE A Ve AESES 27, 89 2

¥ 7. A5 7R %)

NO. GC"  EGC? c EGCg" EC? GCg? Ecg”? Z7+EI
004 041 0.07 3.68 0.38 013 0.96

GS 1 000 002  +001 +001  +0.02 001  +0.01 5.67

) 0.03 0.16 0.08 352 0.39 0.16 111 544
000 001 =001 007 003 001  +0.04 :

3 004 022 0.09 3.66 043 015 087 540
£000 =001  +0.00 +013 003 001  +0.00 :

A 0.04 032 0.08 447 048 013 0.87 638
£000 =001  =0.00 001 001 000  +0.02 :

s 002 020 0.08 3.62 0.25 0.14 0.88 590
£000 =001  =0.00 029 001 000  +0.02 :

¢ 0.03 0.14 0.07 391 0.39 011 1.23 57
£000 001  =0.00 014 =001 001  +0.02 :




NO. Gc”  EGC? c EGCg? EC? GCg? ECg’  EF7HER
. 0.03 0.24 0.06 3.75 0.39 0.09 0.86 51
+0.00  +0.02  +0.00 +0.05  +0.01  +001  +0.03 ~
g 0.04 0.20 0.11 4.77 0.40 0.18 1.01 671
+0.00  +0.01  +0.00 +018  +0.02  +0.01  +0.09 :
9 0.04 0.20 0.09 3.57 0.45 0.11 0.94 539
+0.00  +0.01  +0.00 010  +0.02 001  +0.03 :
10 0.04 0.22 011 4.84 0.48 012 131 711
+0.00 001  +0.01 +0.03  +0.00 +001  +0.03 ~
1 0.03 0.23 0.08 3.88 0.37 0.10 0.78 5 48
+0.00  +0.00  +0.01 +010  +0.01  +0.01  +0.01 :
13 0.03 0.14 0.09 3.27 0.36 011 0.79 479
+0.00  +0.01  +0.00 010  +0.01 001  +0.03 '
0.04 0.24 0.12 4.79 0.45 0.16 1.25
14 +0.00 000  +0.00 +018  +0.02  +0.01  +0.09 7.04
0.03 0.16 012 4.00 0.42 0.16 1.36
15 +000 000 001 +0.05  +0.00  +001  +0.02 6.26
0.05 0.29 0.08 4.60 0.49 012 116
16 +0.00  +0.00  +0.00 +0.00  +0.00  +0.00  +0.00 6.79
17 0.03 0.15 0.09 3.56 0.38 0.10 111
+0.00 001  +0.00 +004 002  +0.01  +0.03 5.42
18 0.03 0.18 0.09 3.62 0.43 0.14 112
+0.00 000  +0.00 002  +0.01  £0.00  +0.03 5.62
19 0.04 0.28 0.10 4.95 0.48 012 118
+0.00  +0.01  +0.01 +011  +0.02 001  +0.04 7.16
0 0.05 0.19 0.10 4.09 0.34 012 111
+0.00  +0.00  +0.01 +0.05  +0.00 000  +0.05 5.9
o1 0.05 0.24 0.10 416 0.43 0.12 131
+0.00 000  +0.00 +002  +0.01  +0.01  +0.10 6.41
” 0.04 0.22 011 4.49 0.47 013 135
+0.00  +0.01  +0.00 +0.07  +0.01 000  +0.09 6.80
” 0.04 0.22 0.08 3.53 0.37 013 1.4
+0.00  +0.00  +0.00 +007  +0.01  +0.00  +0.10 5.60
o 0.03 0.20 0.06 2.70 0.42 0.09 0.82
+0.00 000  +0.00 +004  +001  +0.01  +0.05 4.32
0.07 0.35 011 5.09 0.55 0.10 1.08
°FH 1000 001 +0.00 +0.06  +0.03  +0.01  +0.00 7.34

1) GC : (-)-gallocatechin 2) EGC : (-)-epigallocatechin

3) C:

4) EGCg : (-)-epigallocatechin gallate 5) EC : (-)-epicatechin

6) GCg : (-)-gallocatechin gallate 7) ECg : (-)-epicatechin gallate

552 £ M. AEHT AT
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Gallocatechin(GC) d#< 2% GS 57} 0.02%2 7} “kow, GS 127} 0.06%= 717
=doy, FAAT EF7F 0.02~0.06%2 HlREFQ oFF7the] 0.07%] vl&] e 3
o] At} Epigallocatechin(EGC) ¥ GS 1°] 041%2 =3O o AT ¥uEFS
ORRE7IT 7} 0.35% H ) B2 ghFe H AL Catechin(O)% GS 14, 15 7} 0.12% 2 7H4 =
U opR71t7) 011%0 Hlske] BIstAY B EX(0.06~0.12%)S 23, Epigallocatechin
gallate(EGCg) <} Epicatechin(EC)= 57|tk 5.09% %} 0.55%° HIste] 2.70~4.94% <} 0.25~
049% = AAHo = e FFaFo|drh. T2t Gallocatechin gallate (GCg)$} Epicatechin
gallate(ECg)= oFF71ttol mlste] BIZ8iAY w2 FF& HA=H 53] GCgo 4% GS
80] 0.18% = 7} =komw, GS 79] 009%§_ 7FHg w@9kal, ECge= GS 157F 1.36% .2 7}
4 =%ow GS 4% 0.09% 2 71 @ ATz BAErh

T 7HX S dHESQ Ol:T7 th7.34%)0l HEte] FAIEH AFTES 432~716%=
QAZ F2 FFS BIYAT ECg, GCg 5 71 eAWHAA 53 ASEL 1FE FT5F
o] F&e Yo 88 F IS AoE ARHULE

i 8 AEE AYAAE 719, 2 s, A (%)
Gallic acid Caffeine Polyphenols Tannin
GS 1 0.02+0.00 1.61+0.01 9.39+0.08 6.89+0.05
2 0.02+0.00 1.55+0.07 10.08+0.02 7.58+0.03
3 0.02+0.00 1.530.07 10.96+0.28 7.97+0.10
4 0.02+0.00 1.52+0.03 11.63+0.03 8.86+0.02
5 0.03+0.00 1.58+0.03 9.62+0.14 7.68+0.02
6 0.03+0.00 1.58+0.02 10.50+0.24 8.23+0.16
7 0.02+0.00 1.30+0.01 9.66+0.01 6.91+0.01
8 0.03+0.00 1.75+0.03 12.33+0.03 9.88+0.06
9 0.02+0.00 1.44+0.09 9.00+0.04 6.48+0.05
10 0.03+0.00 1.70+0.02 12.76+0.14 10.22+0.03
11 0.02+0.00 1.53+0.05 10.26+0.20 7.65+0.08
13 0.02+0.00 1.57+0.02 8.64+0.06 6.44+0.02
14 0.03+0.00 1.73+0.03 13.49+0.26 11.18+0.02
15 0.03+0.00 1.70+0.02 12.22+0.21 9.84+0.05
16 0.02+0.00 1.35+0.01 13.13+0.11 10.01+0.04
17 0.02+0.00 1.47+0.09 10.35+0.17 7.90+0.03
18 0.02+0.00 1.37+0.02 10.87+0.23 8.25+0.00
19 0.03+0.00 1.95+0.04 13.23+0.02 10.93+0.06
20 0.03+0.00 1.48+0.01 10.92+0.18 8.70+0.01
21 0.03+0.00 1.80+0.01 11.94+0.09 9.17+0.03
22 0.03+0.00 1.89+0.03 12.73+0.12 10.11+0.16
23 0.03+0.00 1.52+0.06 9.40+0.03 7.10+0.11
24 0.01+0.00 1.46+0.01 7.30+0.06 5.40+0.11
of - 0.03+0.00 1.98+0.06 13.32+0.10 10.18+0.06
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T3 Gallic acide tHIEE<9 0.01~0.03%2] X2 thu]EF<Q oFF71tH0.03%)0l H]
sto] wre S dEUlATE 2o A st We JHEdE RS GS 79 BF 1.30% =
7h %o ™ GS 199 AF 1.95%=2 7HE =%em™ GS 1, 8, 10, 14, 15, 19, 21, 22 5 84
T2 HEIFZTQ oFR7ITH1.58%) ] HIgtY E& FEFolAo ABA TS B I%EMJME}.
Satole Al SoUA &2 I dlofdolgte ofn| =it Aol tEdH AF et
E&AECRE HAY &Ao] AT wEd A o] FALo]l gloki stAATHA
T, 2007), H Eo] 7 AEe] e ASE HAEste Aol Aol AF A FHHAG
A ZHEIRD AP % il E%gi a %%57} =S AoE AE "t

=l
5 s FFYE AF AT 1991) GS
149 7% 1349%=Z tiH|FF< °k$7lﬂ(13 32%) Eth 2 8.64~13.23%
2 Hlxo}ﬂﬂr S FES Bk ol 5545 224, Wento] A8 Aute] Ao ¥
02 "ojA A e GUAELS 540~11.18% 2 4= oM, GS 10, 14, 19 & 3741%% o
HFF Q1 op7-710H10.18%) 0l Hlsl =tont, et 18A1 52 YA vesth g BAA A
o) A& & (Camellia sinensis. var. sinensis) AUF2Z FH A3 754 /\“‘F/] 4% ECg
1.56~2.13%, C 0.12~0.17%, EC 0.35~0.49%, EGCg 4.63~6.77%, EGC 1.75~2.46%, Caffeine
3.13~2.23%, Tannin 12.6~10.6% Z A= JA=ul(2F 5, 2008), ¥ A g Az} nlws)] A
AvrE ez w *0}7%‘/} =2 6‘%?¢°l°i\:} Olb SAPEL TLFTAINE =53 & Al
FE=E AR diME 2 FF Aol7t
nﬂitﬁu}ﬂ é}%}%rﬂ(@ 5 2004, FILEM T 1987, HutHHz 1977), ¥ So] AAIS AFEE =
g 24 Azx" 2es
A HHIEZ oFF-7]
W&k o] 7&3&6 ﬁl%% Zetete] Abstazt skqlv] WEol A
2 7 o2 ddHH, oy ZAAE vlgoz GS 15 16, 19, 21,
22 F 5AT(EE 9 10) 7IFAHoE FRAWEG 2 Aujel] Eg nHEolA FH AF

l-‘_l
o 2

‘EHEJ

A
weEd - g7 A4ddel A%FE 1000HF =

No 09 (4.9  (m) /) (® &)
GS 15 1 5. 18 3.8 155.7 14.0 51.4
16 1 5. 17 42 120.0 11.8 425
19 1 5. 17 4.0 107.0 19.5 62.5
21 1 5. 18 3.9 138.0 19.2 79.6
22 1 5. 17 4.2 102.0 14.9 45.5
ofF-7|th 5 5. 20 4.2 37.0 15.4 17.1

* YBH(AAE) : 1(1% W9H, 3(1~10%), 5(10~30%), 7(30~50%),9(30% ©1

554 & 1. ANEHAT A



3E 10, FF AR A5 VA (BETHF %)

NO 7 7+ = gd
GS 15 6.26 1.70 12.22 9.84

16 6.79 1.35 1313 10.01

19 7.16 1.95 13.23 10.93

21 6.41 1.80 11.94 9.17

22 6.80 1.89 12.73 10.11

opx.7] T} 6.34 1.98 12.32 10.18

2}. RAPD #9344 ¥4

I ool A FRE AR T E 2478 =3 Al
o agog ERIHUeH aF e 70%0143e &
Group I°l= GS 10, 11, 13, 239] 44|50 g0} AAL

FTE o g EFH AU

Group I1I91= GS 6, 7, 8, 9A15°] X8H 21Fo2 FA73 FAE7}F85% o)<l vl
ABAR] Aoz YErtow, Group o= GS 1S X33 7H B2 134150 £3d
FOEAM 70% oY 4 FAEE EAHh

Group IVolE 788%<] #3127 FAIEE 7F7 GS 22, 239 Al Eo] 2350 ddem(
d3). 1% WA 5 A9 A H=GCS 15 19, 21 T 3A%5S AF 1 89 FAET}
74~89%% Group M=Z EF =M FH4 FAEZ 52 222 B4

5
S

AWAE Jeiad 3),

W WEFFOZ ARSI oFR7

SE
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OPA 20

i r e
R K _E-o R N

M12 34 56 789 10 1112 13 14 1516 17 18 19 20 21 22 23 24
<219 4> PCR< 53 RAPD W= Bl

Ag Aol 2ol F 24415 T I 2F(GS 22, 23)°] HEREZF okt #AF
S UERFTHE FAHORE Ao7t Y AoE B4
°o|& o] &3ty FE&S FHAYeE F&hd ¢7F A

EH(e] 5, 2002), B AFJME ]9} o] £3H AF

.

4.8 8

GREAREG s} B3 Be@ 1% 202 A= B 4AE 14 AN E
A AuE 95 TN FHE dFF AF AURE AXANE Fabel u)
F4 5 ARSHIY 4 ATEY N5 2 F98 FAS BAstel BFA WA A
4 712 AR BEA B4 F 36l A BAY Ane dew 2.

7b o7t FF el Rlete] @A GS 1 5 8AlFC] AL, FEVE 14 = W
gom 1% GS 4 AEo] 5¢ 16€82A4 7HF wWE A A
48 cm E 71 Z2AQ3, 9 A%

f
o
3
o
=
)
i
o
e
0
7]
S
N
N

S
rr

5

GS 2 5 6A1%°] 102~1557H & 714 =t

v AAz7] 1dztel] AW WsA A71H1ES AAHEC) A LTs(5AME)E 167 5 A
-1015~-1242C=2 Wsdo] w2 Ao =2 Yeyon, AR EAgq ] | vlus)
E o dAA = FRAT AHoE FARE AFS B AW EC A8 3% A
FollA Weds TFHeRE ugtd AF WAHFFTS SAHsted /&3 AR
7 2 Ao & AR HATh

o 7158 AR T 7R T2 HIEEQ0 oFR 7 t(7.34%)0 HlIEte FAH AFTES
432~716% 2 HAZ e FES Boy, I F GCge GS8°] ECge= GS 157F =
2 AZoldoen, 7S GS 79 A$ 130%= M Wka, ©de 540~11.18% %
ofF-7|thol| Hlst] FAAF WFEo] W FFS BHAT:

o



*

2
2
>,
k
M

X

A ol oshi 75% el fAEE 7IFoRE ) I50E Uw 5 AUSle
W, 2 A He GS 15, 19, 219 3AlE] AR v 2AdA A A
o2 F4HAT
nhoolde] A S FItel FFA R HES A GS 15, 16, 19, 21, 22 5 5AlFS LHE
AN fB Al He Aoz FF 2FA WP FE5Y0] 83 Ao
28 2 5 & AR ARdn
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