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SUMMARY

Powdery mildews are one of the most common, conspicuous and widespread plant
diseases. they seldom kill their hosts but utilize their nutrients, reduce
photosynthesis, impair growth, and reduce yields, sometimes by as much as 20 to
40 percent.

Such as barley and wheat, other crops that suffer common and severe losses from
powdery mildew are the curcurbits, especially cucumber and melon, pepper,
strawberries, many ornamentals such as rose, grape and many trees such apple.
currently, powdery mildews are primarily controled by application of systemic
fungicides such as triforine, triadimenol and fenarimol.

However, fungicide treatment is often not satisfactory and generates undesirable
effects to the environments. alternative methods are needed because of concerns about
environmental contamination and fungicides residues and because of the widespread use
of the chemicals in the field has led to the emergence of resistant isolates to fungicides.
The objective of this study is to develop of antifungal for agriculture from wood
biomass.

For this purpose, it applies a various physics and a chemical method in the wood and
extracts the natural ingredient where the antifungal power is strong.
verifies a function of antifungal and effect the optimization to improves the quality of

agricultural products.

The result obtained are summarized as follows.

- Separation process of control extract powdery mildew from wood resource

1. Technique development of pretreatment process on raw material : the optimal
pretreatment method was chose as high temperature and high pressure method
lignocellulose material.

2. Sorting the wood materials and supply form decision for products the
anti-mold materials material : Statistical data with character oak with wood

materials selection



3. Separation and purification process for products the anti-mold materials
material : It committed the wood extract which is rough a pretreatment process to
refiner and established the process for a clause mold extraction materials production.

4, Selection of wood extract which growth control of powdery mildew : sorted
the material which control the growth market of the powdery mildew from in the
wood extract.

5. Production for growth control of powdery mildew materials of process
establishment and optimization : establishment wood extract massive materials

production process and produced consequently in process.

— Natural controller product technology establishment for growth control of
powdery mildew materials

1. Establishment of process system of optimum pretreatment for mass
production : The process for the optimization of pretreatment process and product
production establishment and for the mass production of the material process system
anger.

2. The materials material mass production of growth control of powdery
mildew efficiency confirmation : Chemical creation analysis of the base material it
leads, suppression ability confirmation of the produced materials control powdery
mildew.

3. Production of control powdery mildew : establishment of the process for a
product production and The supplement test for the optimization of system it led
and production it establishhed.

4. Improvements product of application : applied in the crops and it confirmed the
effect of the product.

5. Improvements product of application case and efficiency improvement by
chemical compound addition : added the chemical compound and directness it

applied it confirmed in the crops and an efficiency.

- Selection and security of growth control materialof powdery mildew
1. subculture and make certain strain of powdery mildew and growth
environment element analysis of powdery mildew : The optimum growth

medium is SDA growth medium , the optimum temperature is 25C and pH is 7.0.

_10_



2. Powdery mildew growth control performance of the wood extract : The
growth suppression ratio was 12-40% . Improves an efficiency the additive for is
necessary with the result.

3. Decide of concentration powdery mildew growth control of extract : That the
material which suppresses the lifestyle market from the hydrothermal extract the
methanol extract compared to is more it guessed.

4, Safety evaluation on wood extract : Does not get up the lifestyle market

suppression of the crops as the control materials the use is possible.

- Performance improvement of natural anti-mold subject matter

1. Analysis of growth environment elementals make certain strain of Botrytis
cinerea - The optimum growth medium is PSA or PDA growth medium , the
optimum temperature is 20-25C and pH is 7.0 and 5.0.

2. From the wood materials sampling process deduction for the Botrytis
cinerea growth control matter : Test it led and the hydrothermal extraction
method most was effective.

3. Demulsification and physiology activity search of extract : From result of
column chromatography hydrothermal extracts separated at six fraction group.

4, Fungi performance appraisal of test production and marketing product from
Lab. level : Was composed of the natural water which with nonpoisonous

characteristic is harmless in the human body confirmed the thing.

_11_
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52 (g/g), a: B2 & A7F AeskE WA (=14.8x10 ‘em?)

Table 3-1-1¢ 283 242t de zdow 537 Add S2e BPe+

vebd Aolh o Eeld mi whe} 2ol %

EMC7H 744 71 dehgeh olsh 2o @gse F371A4e 2e - 15l
KN

VAERA7E el % Wdo]l AeA HAa, 2ol ol Ead gade] HluwA i
I Ao = FuAEEere AERQAE SN Q7] wEogtn FAY

Table 3-1-1. Equilibrium moisture contents(%) of control wood meal and steam

exploded wood meal were treated under various condition(25C) for poplar

wood.

Steam explosion Equilibrium moisture contents(%)

conditions Relative humidity(%)

(kgflem” - min) 11 22 33 43 54 66 75 8 95
wood meal 25 42 53 66 80 94 12.0 13.6 155
25 -3 1.2 20 26 34 47 55 77 96 11.3

6 16 22 26 33 40 50 69 84 98

9 1.1 1.7 23 30 39 50 69 85 10.2
30 -3 .5 20 21 24 29 40 58 75 93

6 14 26 22 29 36 47 63 79 94

9 1.3 19 24 31 36 49 65 80 95

Aot ERL i3 FIUIAA HEs gelad Agste] 4¥d Ay dyadAy
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glado] AAg o= ARTo

Table 3-1-2. Equilibrium moisture contents(%) of delignified control wood meal and
steam exploded wood meal were treated under various conditions(25C) for

poplar wood.

Equilibrium moisture contents(%)

Steam explosion conditions

] Relative humidity(%o)
(Kgf/cnt - min.)

11 22 33 43 54 66 75 85 95

wood meal 38 49 62 70 7.7 85 104 145 179
25-3 40 41 47 54 64 75 95 109 132

6 24 34 44 51 62 70 89 105 11.6

9 24 36 47 52 65 73 88 103 112

30-3 30 35 49 58 66 7.1 88 102 12.1

6 22 30 30 43 56 66 81 93 118

9 27 39 45 56 68 7.8 100 108 129

SRR EERE!

Table 3-1-32 223 27] Be £374d2A02 £37 4 22 nEAH W
B2 dehgd. FEAYS BRe gaTel SRl wal wEel e Fashglvh
WA FAA ARl QolA FE AL g vEAAe] WEE W Aol 3
ool 49t
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Table 3-1-3. Specific surface areas(S), amount of monomolecularvapor adsorption(V,,)
of wood meal and steam exploded wood meal for the various conditions

of poplar wood

Steam explosion condition (C—1 1
(Kgffer - min.) V.C V.C r V. (g/g) S(m'/g)
wood meal 20.579 2.488 0.997 0.043 215
25-3 37.883 6.060 0.998 0.023 113
6 48.213 2.449 0.998 0.020 98
9 43.561 6.727 0.998 0.020 98
30-3 73.679 -0.770 0.995 0.014 68
6 59.019 0.937 0.964 0.017 83
9 46.94 4.511 0.998 0.020 96
r : Regression coefficients.
Table 3-1-4= 22l1d A &2 2 gdejad AL #3571 A 529 nxds
HskE yEhidt diEzql B8 vadd S deadde] dast sds A =] A
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Table 3-1-4. Specific surface areas(S), amount of monomolecularvapor adsorption(V,,)
of wood meal and steam exploded wood meal for the various conditions

of poplar wood

Steam explosion condition Oc—1 1
(Keflcri - min.) VO V. r V.(g/g)  S(m'/g)

wood meal 23.107 0.636 0.998 0.042 209

25-3 33.865 -0.623 0.999 0.030 149

6 29.700 1.765 0.998 0.032 157

9 28.622 1.693 0.991 0.033 163

30-3 26.783 1.511 0.992 0.035 175

6 40.169 1.299 0.974 0.024 120

9 28.416 1.313 0.998 0.034 167

r : Regression coefficients.
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UE7F olgg 228 B of7k gko glauddEs YEhE Klason lignindh#2 20%
A2 79 H=egint. ¢y FEE FHFo] e FEE HE] ol B2 ofe ¢
g 7tdA e o WYg, 24 FEE 9 §A, #A, 29, 4, g9ad 9 FuAERR
N 7F Aol FEH 7] wiEo]t

Table 3-1-5. Chemical compositions of wood (%)

Characters Quercus mongolica Populus euramericana
Cold water extractives 2.0 1.7
hot water extractives 4.8 34

Ethanol-benzene
extractives 2.6 1.1

Alkali(1% NaOH)

extractives 24.2 224
Klason lignin 20.8 21.7
Ash 0.6 0.8

95 HH dAL Ve AT

d5e] HA AgzyA A AR sojof & AMES 18] A FelH, A 23

e Ay & R FHHE SAHer HESoF & ool . # ATl AR
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Table 3-1-6. HA19] t5AE =, =9 %
=] S = A F H] 53
o} Ao} 16,364 78.1
4 2,147 10.3
E1 1,731 8.3
5= 94 0.4
o} = 7] 7} 126 0.6
el 58 0.3
% 422 2.0
s A 40,942 100.0
Table 3-1-7. FYHF =33}
2004. 04 2005. 04
=
T =3 =4 = T 5% =9 =94
(kg) (t,dm% ) (HE) (kg) (t, " m% (&) (HE)
T F - - - - 9,514 0.02 11,838 11.84
ol =y Ao} - - - - 4,020 0 4,900 4.9
7] 0 0 0 0 0 0
s A 0 0 13,537 0 16,738 17
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Table 3-1-8. FyHF &=

o]

Hd

2004. 04 2005. 04
TR ew mwm oz w9 Fw owz @a 29
(kg) ¢,FAm®) (&) (HE) (kg) ¢,HAm®) (&) (H5)
m = 3,595,300 5.30 3,344,693 3,344.69 3,442,761 4.93 3,375,757 3,375.76
g Alo} 762,417 0.89 285,130 285,13 819,021 0.96 318,158 318.16
AN 98,951 0.17 115,287 115,29 93,056 0.14 102,682 102.68
%
23,687 0.04 14,719 14.72 104,550 0.17 87,220 87.22

H Ao}
d B 13,230 0.02 34,557 34.56 12,850 0.2 31,180 31.18
= = 25,000 0.04 9,920 9.92 11,960 0.2 15,565 15.57
o - - - - 21,745  0.04 14,648 14.65
J7A - - - - 22,000 0.04 2,969 2.97
71 € 23,000 0 5,816 6 0 0 0 0
s+ Al 4,541,585 6 3,810,122 3,810 4,527,943 6 3,948,172 3,948
Table 3-1-9. HSK 10¥+9¥ =714 gy =583

_ e e = =

HSK =2 7| & 71+ .

58 =7 57 kg)  (t,FAm) 2) ()
4403910000 4= D SIRSREIPALC) 4,020 0 4,900 5
4407910000 AAE= HK T3 9,517 0.02 11,838 12
A& A 20059 % - - - - 793,791,051 793,791

20054
Bl . - - - - 16,738 17

49
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Table 3-1-10. HSK 109918 =719 vy =dd 3t

HoK L i: (ti‘ig) ?; (Z;
1209991010 #uHF £x CN = 2,426 2.43 6.130 6
4403910000 A& RU 2 Al o} 819,021 0.96 318.518 318
4403910000 4= us o] = 1,627,626 1.9 1.390.617 1.391
4403910000 A5 CA s 28,655 0.03 26.626 27
4407910000 A A = TW oWt 21,745 0.4 14.648 15
4407910000 A A = usS o] = 1,815,135 3.03 1.985.086 1.985
4407910000 A A = ID ?_]L:;?]}\] 104,550 0.17 87.220 87
4407910000 A A = JP SRS 12,850 0.02 3.180 31
4407910000 A A CN = 11,960 0.02 15.565 16
4407910000 A A - CA RS = 64,401 0.11 76.056 76
4407910000 A A = PH DI} 22,000 0.04 2.969 3

A A 2005 = - - - - 793.791.051 793.791
A Al 20054 449 - - - - 3.954.302 3.954
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Table 3-1-11. FYHF<] AAEH = =

= =% B Fo
A7 HSK SAREY - 7}
Y ke @M @)
4407910000 A A = 15,300 0.03 11,012 367
F=
1209901010 %%} 800 0.8 17,226 21.45
2004. 04
4003190000 9% 3,252,537 3.81 236,468  620.65
9
4407910000 AAE 2,143,537 3.57 219,249  614.14
4407910000 A A = 70,900 0.12 52,862 440.5
=
1209901010 %%} 800 0.8  17.226 21.54
2004. 07
4003190000 95 3,722,632 436 2735615  627.44
9
4407910000 AAE 2,848,145 474 3,006,016  634.21
4407910000 AAE 133,589 0.22 101,514  461.41
3
1209901010 %%} 801 0.8 34,753 43.44
2004. 10
4003190000 9 4,539,772 531 3,154,620  594.09
9
4407910000 AAE 3,937,181 6.56 4,271,177  651.09
+E
1209901010 %%} 2,426 2.43 6,130 2.52
2004. 01
4003190000 A& 664,925 0.78 409,292  524.73
9

4407910000  AIA & 465,403 0.78 493,791 633.06
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Table 3-1-13& A%3 A3 A71% S4AFS e Aelth, Table 3-1-15% @
A MAE T glE 94 WS WAFES dehd glelh, 19989e 7 E0R F Fufvtel e
w2 A QAgh oF 12009 tono] ol2, WAlSl R o] §7bsd A 2 %

oF 20%0°l al &3l 2309 tonoll o] ETF W HRAME O REAAL 4007 ton/dol &
3, B FA #1059 ton/dell o217 o]Z dFo g Ak 36759 o= gl

o},
20029 % T @A fuate] JakAde 461,635000E 02 UERo | Ao o]
oAA L e & 7] AAY EE ) AFE dx o AitEE HiEd gAEA
olgo] B7lsd AAL hate] o]&gete] B W),
bAoA = 20043 F-E] 570d 7 1,000,000 ha Aol gk & 7S AAE oA
o7 gon oE Arggel AA AYEHS oF 83700 m'ew FAWW, 30%E AT}
HA4E w, o] gaEE JEE2L 25 100 m'o]th

o,

ol 2002 = & fEluel A dEE dE54 FAHE A8AARY, S BAEA
ZFA7E WolA = 39 Folstek SAEA L 2gMTE B2 4dHolde] H&ql 4852 &

FAo 747 A7, 397 elsk7k 12500 m®, 497l adel 13,100m’e] 5 o] 3

=]

=

e dRgos ARgETa JHgsta, 4950l 49 80%7F AR, 20%7F
REE °ol87te)E & 7M1 5

A, A% dA 58 B8 BASE ARAE ad=

Aol AN E AT eI, olEe Aol AtE A o Be JsE F4

A7 GGl fcle] MEE o2 5] AT o e Wk FTelop & Aol
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Table 3—1-14. X #H&5A TA=Z (2002)

(¢9: ha, m)
TR g A = H F AN PO | 7] E
H &) 7] A 1230578 474079 296806 273237 90363
dh Ay 2 48918 8263 6106 26312 4875

AU A8 T3 A AR GF)-EEZds, Ay et A4, 055-587-0845
3

O
O 95714 1 ton & 791

O =574

- a0 8E 2,300 2,500€

- 9A, FFEE 0 1 ton & 109

O w4 1 80¢ T 15,0009, #232d(20 kg) 4,000¢
O HAH 1 kg & 160~ 200¢
O

Table 3-1-152 2005 =0 thxAd(F)-AX AR A 2RE FUFE HS (F)FHs)

olgo] FHEol w71 A3 U8 AMEFS yeEkd Aelv, Table 3-1-162 20054 %=

Table 3-1-15. (F)FrHstold &7 HA4Y d59 FE=%F (20059)
T 7 = % (kg [ d I C) = 4 (D) 5 H ()
1 27 2,360 160 377,600 45,000
2 ®7) 3,450 160 552,000 45,000
3 ®7] 5,600 180 1,008,00 45,000
4 ¥-7) 4,270 170 725,900 45,000
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Tabel 3-1-16. Y57 AlAl (20059 7]&, H 3(m), Rt <¢924 4 (cm))
3]

SR +4 223714 (9) #3714 () 21 A\ ()
H2.0xR4 32,100 35,000 11,870
H2.5XR5 41,900 56,000 17,910
H2.5%<R6 63,200 78,000 24,480
3 H3.0x<R8 99,200 109,000 39,100
H3.5XR10 166,000 178,000 53,720
H3.5xR12 225,000 253,000 68,870
H3.5xXR15 296,000 332,000 92,080
H2.0xR4 35,000 11,870
H2.5XR5 50,000 17,910
H2.5%<R6 70,000 24,480
aaun H3.0x<R8 100,000 39,100
H3.5XR10 155,000 53,720
H3.5XR12 245,000 68,870
H3.5XR15 385,000 92,080
H3.5XR20 730,000 132,970
H2.0<R4 25,100 31,000 11,870
H2.5%<R5 39,500 55,500 17,910
H3.0xR6 61,000 74,000 24,480
H3.5%XR8 109,000 131,000 39,100
ey H3.5%R10 151,000 188,000 53,720
H4.0x<R12 211,000 240,000 68,870
H4.0xR15 262,000 290,000 92,080
H4.5x<R18 343,000 450,000 115,810
H4.5XR20 450,000 640,000 132,970
H2.0xR4 33,000 11,870
H2.5%XR5 48,000 17,910
H2.5%<R6 69,000 24,480
Saun H3.0x<R8 99,000 39,100
H H3.5XR10 150,000 53,720
H3.5XR12 240,000 68,870
H3.5xR15 370,000 92,080
H3.5XR20 630,000 132,970
H2.0<R4 35,000 11,870
H2.5%R5 50,000 17,910
H2.5XR6 70,000 24,480
o H3.0x<R8 100,000 39,100
A 13.5%R10 155.000 53.720
H3.5XR12 250,000 68,870
H3.5XR15 360,000 92,080
H3.5XR20 640,000 132,970
H2.0x<R4 35,000 11,870
H2.5%XR5 60,000 17,910
H2.5%XR6 70,000 24,480
© o H3.0x<R8 100,000 39,100
e H3.5XR10 155,000 53,720
H3.5%R12 250,000 68,870
H3.5xR15 360,000 92,080
H3.5XR20 640,000 132,970
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AT M e A8 Ay 2 a2 - 18k AA #8E A ANRRSFYH AR d=
7ol BEE feAd eAARY st dAe 2 AR BAS st AR 5 ge
500 me AHzbEefa=e] ¥al 1% FASIUES &9 250 mE F7bete] Aol 2413F a
Hek £ glass filter (1G3)2 o3t b5, 71 IALE S/, 10% A8 do = =3 A FH

3tk 38 3stA A @ A= alditol-acetateoll & 7AW #4414 il Klason lignin

Hell o8l lignindt &S A &3l

Table 3-1-17. Yield, lignin content and delignification rate of steam exploded

wood treated with 1% sodium hydroxide solution

Materials No. Yield of residue Lignin content Delignification rate
(%) (%) (%)

EQ" 25-3” 78.0 13.5 62.8

EQ 25-3% 59.2 7.6 86.6

EQ 25-3" 58.0 7.3 88.9

1) EQ: Steam explosion of Quercus monglica
2) EQ: 25-3: Steam explosion of Quercus monglica (25 kg/cit, 3 min)
3) EQ: 25-6: Steam explosion of Quercus monglica (25 kg/crf, 6 min)

4) EQ: 25-9: Steam explosion of Quercus monglica (25 kg/cn, 9 min)
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Table 3-1-17¥ 2tk a2 - u¢F T gad F=F2 Table 3-1-1714 H= npgl 2o
TAGHAAM AAgto] AojAgE FFo]l FrbslH, I FLAAY AZFelA Gl =

Fd5E By FFol FrheTh ot we - ug AY zde] FAAFE BA F9

i
fo, e
ik
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c
lo,
g
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S
i
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o,
o
i
o
_°|£
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ik
I
c
ol
ol

ARl W A Sk 2

. Z 89 & F(phenolic compound) S 3 52 489 Axz A+

)98 2 FAAR

FHAL7IHYA, HTA 2A)ZEEH AFNe =57 AE SAYEEYHE 22
oA 71 A7l v, Willey millZ2 #2413} 40 mesh on - 80 mesh pass F++2 #2|3}

of FAANFER ALEEF T

)
i)

2) FEE T8 A=A &
7H A& 2g (AAF %, oven dry weight) S 250 mL A& etx3o] £l 74
50mLS #7lsle] Ao A 1547 3A17F, 6A17F Z+2F shaking 8l $3 T

W) HESF 8 3 2G3 glass filter® o33 U2, SHTFE FE3] AH, AXso F&

oh) #HE:A &S FA87] st o3 FEFS 100 mLE 243 o3, UV
spectrophotometer (U-3000, Hitachi Ltd. Tokyo, Japan)E A}-&3to] 208nmelA &

2}) mlg] ZHA E lignosulfonic acid (Sigma co.)Z =4 (Fig. 3-1-4, Fig. 3-1-5)= 9]

g3tol Mg A FAR AR AAFTFL NFOR Hol BN F4L ANHY
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Fig. 3-1-4. Ultraviolet (UV) spectra of lignosulfonic acid (LSA).
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05 F

0.0
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M 280 nm

y =3.3303x

R =1 Conversion coefficient 0.801 (SO3)

y =0.4337x
R” =0.9999

0.000  0.125  0.250 0.375 0.500  0.625 0.750  0.875 1.000

Concentration of lignosulfonic acid, mg/25 mL

Fig. 3-1-5. Calibration curves of lignosulfonic acid (LSA).
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Fig 3-1-6. Calibration of phenolic compounds contents by HPLC analysis
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Chramatogram
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a0+

o dMobile Phase
m* o=

Minutes

Fig 3-1-7. Standard curves of vanillin, vanillic acid, ferulic acid and
cinnamic acid by HPLC
1; vanillin, 20.59 min., 2; vanillic acid, 22.37 min.,

3; ferulic acid, 24.32 min., 4; cinnamic acid, 28.93 min.

(7h AA g 2 B FE2E F&

FRATAHYA, DFLAZEE AFLE 54 sl FTRFUS FYste]
el A 15478, 347k, 6417 WAL W FEHE FEL Fig 3-1-8 vhehgl
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Ax e Aztel 108 HrkE 5B At 2EE £ SudA 2A dehgor, st
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m 100 =
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1.5 3.0 6.0

Reaction time, hour

Fig 3-1-8. Yield of extracts with water from pretreated wood at room

temperature
Notes: 1) Based on the oven dry weight of the pretreated wood.
2) The vertical bars the standard errors of individual means.

3) Bars followed by the same letter are not significantly different (P<0.05)

according to the Duncan’s New Multiple-Range Test.

(b A=A 8

Fig 3-1-99 AAgd SAdaE A2dA AHds o, A=t &5 e
Ak, 2 A3 AAgE SALRe] ST FAol A A=t F&2 A
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Reaction time, hour

Fig 3-1-9. Yield of phenolic acid with water from pretreated wood at room

temperature

Notes: 1) Based on the oven dry weight of the pretreated wood.
2) The vertical bars the standard errors of individual means.
3) Bars followed by the same letter are not significantly different (P<0.05)

according to the Duncan's New Multiple-Range Test.

oh =2t 24 R AENY 8

AAE HALEE A2oA Agds o, AE =4t 24 (vanillin, vanillic
acid, ferulic acid, cinnamic acid) ¥ ¥ E4te] &5 Fig 3-1-10, Fig 3-1-11, Fig
3-1-12¢ vepdde. L A¥, dAde 213 AE4 & Alold=
Efron, Axe Alzte] #S5E #HEN FE2 =AdTh =3 AA

HHS- A ZE 6A17Fe] 7oA 0.16 mgd] FEAS ¥ 5aiTh
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025+ 5Kg/en? - min
025- 10Kg/en? - min

L5 F

-1

, Mg 8

Contents

05

Lnr[lm

Vanillic acid Ferulic acid Cinnamic acid
Phenolic acids

Fig 3-1-10. Yield of vanillin, vanillic acid, ferulic acid and cinnamic acid with

water from pretreated wood at room temperature for 1.5 hour

Notes: 1) Based on the oven dry weight of the pretreated wood.
2) The vertical bars the standard errors of individual means.

3) Bars followed by the same letter are not significantly different

(P<0.05) according to the Duncan’s New Multiple-Range Test.
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2
025- 5Kg/en? - min
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15 F
—80
80
g
g 1F
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Q
e
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Vanillic acid Ferulic acid Cinnamic acid
Phenolic acids

Fig 3-1-11. Yield of vanillin, vanillic acid, ferulic acid and cinnamic acid with

water from pretreated wood at room temperature for 3.0 hour

Notes: 1) Based on the oven dry weight of the pretreated wood.
2) The vertical bars the standard errors of individual means.

3) Bars followed by the same letter are not significantly different

(P<0.05) according to the Duncan’s New Multiple-Range Test.
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Vanillic acid Ferulic acid Cinnanic acid

a
a b
N | I
Orb H= =l
\nillin
Phenolic acids

Fig 3-1-12. Yield of vanillin, vanillic acid, ferulic acid and cinnamic acid with

water from pretreated wood at room temperature for 6.0 hour

Notes: 1) Based on the oven dry weight of the pretreated wood.
2) The vertical bars the standard errors of individual means.
3) Bars followed by the same letter are not significantly different

(P<0.05) according to the Duncan’s New Multiple-Range Test.
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Table 3-2-1. Chemical compositions of steam explosion treated Quercus mongolica

wood.

Contents, %

Characters

53

Cold water extractives

18.5

Hot water extractives

442

Alkali(1% NaOH) extractives

33.2

Ethanol-benzene extractives

19.3

Klason lignin

78.4

Holocellulose

0.6

Ash
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AgAs 2 -wdon @4 Add g, o ARzelo

Az, Put BR(GBA ehts Avts

g, dAEE +357

lignin % 2 holocellulose %S =43
& Agstd, 4F 77184 FE7Hs Aol

2 Zol7F Gtk olRAL EAE e - 1Y

FARAY, A% ZA4E FAGL 9
2 Qgre w4 Zavin 47w,

14 pH 54
b JoemFH 2570l 6wt Agld =57 AdA FEE9] pHe HlT A=
AL, v T

SubEo] oJate] ZAsdtt. 1 Ade FEEC pHE 3.0-35 ME YEH

1.0046°1 31t

= 9
=3
Table 3-2-2. Inorganic compound of extracts from steam exploded wood by ICP.
(unit : ppm)
Element Ca Mg Cu Zn Fe Mn
Steam
31 18 0.564 0.623 0.14 2.3
exploded wood

s

N

rlr

S 2HE 257 623 Add F57] AdA FE= Ik 3

M

HPLCo| ¢&te] fructose A& 7] ol&) £Asde] 7 232 Yyl
0|5 AP Table 3-2-3¢1 LFEbQITh

=

=)
=
sl E o] ek B DNSH o2 ZAE
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Table 3-2-3. Sugar composition of extracts from steam exploded wood.

Sugar composition(%)

Sugar form
Ara. Xyl Man. Gal. Glu.
Oligomer - 95.3 - - 4.7
Monomer 10.8 52.7 22.8 10.2 3.5

& 2HH 2571k 623 AdE 7] AYA FEEe] ATE AT 4
A3E Table 3-2-4°] e AT
o

= 3= 42> MS library datag o]&stlon E3k 7|9 H49 FEE A4

i
-
)
o

=]
n
Row o A Yt FFE 2AZ FAL A FFEE AR AR} O o
Fatol(58] ol AAAI g £A) o)F HAEL wF EQss AL A Brhssh o

£ AA Rfsm g ABEL MS daad ol gdtel BHHAAW MS data® 8% 3
$ FAF FRS A9 ARES 18T Holo] MEA Basn
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Table 3-2-4. Volatile components of extracts from steam exploded wood.

Peak No. RT(min) Compounds A
1 20.13 Acetic acid 2.67
2 20.69 Furfural 0.90
3 22.95 Tetrahydrofurfuryl alcohol 0.88
4 24.35 2,3-Dimethyl cyclopenten-1-one 1.31
5 26.50 5-Methyl-2-furfural 0.83
6 28.77 Unknown 0.81
7 30.64 Unknown 0.70
8 39.68 3,4-Dimethoxy toluene 1.10
9 42.62 Guaiacol 5.87
10 43.19 3(or 6)-Methyl guaiacol 1.03
11 47.04 6(or 3)-Methyl guaiacol 0.81
12 47.60 cis-5-Butyldihydro-4-methyl-2(3H)-furanone 1.82
13 47.85 4-Methyl guaiacol 9.45
14 48.17 Trimethyl phenols 0.71
15 48.38 3(or 6)-Ethyl guaiacol 1.05
16 50.32 1-Indanone 1.48
17 50.60 0-Cresol 1.97
18 50.67 Phenol 1.69
19 50.98 - 0.73
20 51.97 Phenols 1.27
21 52.84 3-Ethyl syringol 1.87
22 53.05 Acetoguaiacone 0.66
23 53.43 Octanoic acid 1.16
24 54.17 2-Ethyl phenol 0.73
25 54.42 2,5(or 4)-Xylenol 1.72
26 54.64 2,4(or 5)-Xylenol 2.74
27 55.04 p-Cresol + m-Cresol 2.66
28 55.67 Acetosyringone 1.02
29 55.85 4-Propyl guaiacol 6.86
30 58.02 2,3-Xylenol 0.77
31 58.64 2-Phenyl-2-butenal 0.64
32 58.79 Eugenol 1.24
33 58.91 Ethylmethylphenols 1.41
34 59.09 Ethylmethylphenols 0.73
35 59.34 3,5-Xylenol 2.87
36 59.70 3-Ethyl phenol 0.78
37 61.01 Trimethyl phenols 0.83
38 61.58 3,4-Xylenol 1.29
39 61.74 Trimethyl phenols 1.10
40 63.16 trans-Isoeugenol 0.98
41 63.53 Ethylmethyl phenols 0.74
42 63.68 Syringol 6.88
43 67.74 4-Methyl syringol 8.12
44 70.43 4-Ethyl syringol 10.11
45 73.58 4-Propyl syringol 5.03

Note: Percentages(0.5% >) based on the area of the peaks on GC chromatogram.

-: Peaks not detected on total ion chromatogram(TIC) obtained from mass results.

_77_



=& GC-MSe} HPLC

=
=

A4 5

o ZHE 2579t A 6

o

o

i
il

=y

-y

R

Table 3-2-50l e A

=EE

LS|
&

g

il

o
X

Table 3-2-5. Application effect & component analysis of base compound.

B
AT
e =%
H i} N A
RO fo G
iod WO e w < )
0 Noo ) _ — o — rERR~ANN iy
oo o) " ml\M e WA o HM NroNr Ay L
ol ol o e Jjo W zo 7om 0 ofy KO W W
7 o K T 2 P m R T T
R N o o X W 3 T g
TN A GG %o B E
Koo S0 o sl R T TR
G AN WK AT T MR B B T N
9000 0808 006 CHSN 900
SR F|E|F B8 = S S| BB |8 |2 | S| || @
> (e} LO o o @\ N o — — o (=} o o S = =y = =y
—
= =
3 nE | E| S| E| 8|3 o | =
Q
% 2 2 ) ME M M % © = © = > = = m g
Slglce| S|zl gl & = ol 2| E| 2§/ 2|5 8|5 =
®lE| 2|85 2] 58] 5 E S| E|E|B|E|E|E| 2 2| &
||| =25 |0C A& & | P|IR|E|O|r|E|&|&| 2
umO
al
i+ e e _
(- g S a
IS 2 3z =
S8 | < = 7
~ £ N mﬂ
H 3 oF o
= w

_78_



3. =Fol WA AASE AT

I T

A EAF AFs AlBg AF

Fig. 3-2-2 27}#H wgo] JA=2 AAEF At &4

_79_



o = AXE HE

Fig. 3-2-3. A=A g7kl A AlAE 48 A1E

NEA At A48 AT AAES 54 A

glo] A7atA A5sdAR, 457 710 Abgets AEe Al

o
_o‘g
l>
lo,
"y
it
flo
r
tot
ot
=)
X
N

al
BT JFAT AN 520 AFAY FHF FEY] 0% FH

U EvtE F7F A8 b

Fig. 3-2-4% EvE w70 AAFS 5008 3Aste] JdWAE 23 Ay, iz
T AT THoz AYsAn. o Ay, Rt dFFo] WAoo wol Evl

T 5ol e EFfHoH, AAEE AYT EvtE oM s duge] &0l B3
= 9

_80_



0lo
7T

Hi

X

AlH

Kl

Fig. 3-2-4. EvlE x7}o A AlA

1) &7F &2AA

<
T

ﬁo

e
3R

!

/S
-
o
'
)
<]

o

ao

G

3}

H(4000) 21 4)ske] Fwl b

=
T

4004 (= 208" 17 &

\mo

N
i

2 9o molt= 3

-
X

HA egsker, 234 gt

)

3A
<

o %ol AsiEo] o o

AB717F S)

=77}

]

o]
3T

z7] 2]

HA Y 2

a, 334 <

=053

|

7 A7 A

7}

2-59

o7 A S Figs-

2 A%l %

=5 H8o

-

e

_81_



5)

2 v Fug

—u

=

=

=3H(300~400H) 3] A1)&}

R

AlH]| 2

$7he B nF oo
23000 125 E3HE000 314)ke] gl
o Agol

stk 1 A
W3 ow, 23 ~4xF GuazE 4008 E AT 23k ¢

1% 99 AT AN Fo5Y] AXSgon, 37 qUAEE AnHoE

Farso] W A/bFH e 9ol gol ZoIEY] ALenA Ame Ut To 37
A Sk 43 GRAER TP 49 Qe A glogon A e E719)
) AAF7E ol WA Fig 3-1-6014 i whsh 2o o FQ 9] Au %4

LFERU 21

_82_




: : :

_ A
_”T 5 - o
i ® = L)
n = T 5o
s Y w B T P
~J = i
SRy < o ®o
L uﬁ = ~ = £
_ i E >
o A+ 3 il v

W | X S cy o
£ Hr " w g
_1 Ho w
N - i o
Ay | w4 LR
wﬁ o AU 0 P
53 _ o " s e
- M. B o 3 g

‘—.|ﬁ| —~ =
B e T2 T o)
7 ™ do S o D
3 = 9| A”_ o i Lz
: H s ) . P —
S & N 5 IR
2 Bn ! ~ o S T £ = )
a s Ho LT x= ® o0
| X g BEs o, A4Ea
| W + 2z @ 02
o oM A+ H B
N " o % . B

—_— , = | = W = T v
= o = T X = = = il
<] o) M_. Lo < 8 PRy
m_ﬁ e thvro N oF o i oﬁ “mw_v
W 2 ° 4 m » Yo ow

- N % g o
LR T T
w P wﬁ T oy TP T I
. o g B0 0 g

= =2 N o < 15

€ Fig 3-2-7°] YeRU ATt

_83_



_84_



of whe} v

=

o

SR

o

=

[e]

S

s
=3

ALA

=

R

7ol o}

J

%
h=4

NEEREE

H

) =g

5. 3¢t&

o HoT 03 T %o =
L= 7 U T - o o
M - W o T X =
o Z.ﬁ 11# vﬁ w0 S —

g o ~ X Z.go N 0
T " o X Mo o e} bR
H z”, HoN " o o s
= M il =K ﬂﬂ% o nw_vu R
AERT = F =y

N o NI o R T
I B oi_ M T o
<~ X = 1y W 2 w Mo g
— o T —
MW w mu.f# 2 Wo m 3 ,Wl
ut -

%o T A N - < o A
§ - ) =0 o o R
~ o = Wﬁ o Ul MMH HL ‘H|
= " T N
> o i N P
1) & 2 o W
Mo Ko " ,mM M =F o ) oF
of o oy © © I\
I ol B ™ o=
U T h - fo 4B
. ° < —_—
ﬂmmM%Wﬂ = < w
L B o z = = W o
A o A R B oA,
= T = % e o g M o 5%
T Mo BT s 5 W R
TR oM I 70 § do —~ o M
ppwoLET % ZTofET ZTEE
®T M w AR o o mﬂ g o E
Ao s d W o S < = oo
T oo 4 w3 L Mo d N o
ok 9 o T o = R o g 0
B o ™ E T o M S T W . o= W
e X o r Ll n —
N o~ ~/ ~ = OF 4r
I L T S T = " T F ®
Hom o 1 o o o o
of K & =

S

_85_

o

p=2

o) 19-11-5, 17-0-15, 10-10-14
]

) A3E



)

[~

o)
2
Rus

o frlEd FEAAL AHY, wrle F

p==
[e)

o) 15-10-10-10, 8-0-8-30

Fol Alzskar glot.

5|

AugE A

2h) A4E

0
A

7K

M

AAH G =3 Al Al

ol
H

s

&

na 4ge] Qe A

)

HEE o g4 E

3]
pud

3=

Ao etol

olo
+

2h7FE T 245 ol e @Al 10%0]7d ]

]

o

Ea

]

e

23!

EGAH Al BT R 5o

bW s ot

3
T

Q

z:gl_

amege st 5% o4 A o BE dhejol

J)

|

wol M=

Agalok B37) b,

ojp

)

Al ol 0.2%°] ola w|

5

, 7 T 24 ol

ol
N

GRS

AW Z ol v,

™

;OH
-
o
jod
oW

M=, AT B3R, ofolult§ BgulEe} g 384

T
ol
:AO

il

pzel

Nfo

_86_



0w e AZ7F A2 dolsl o] gas= x= dolr ] 98 05g, lg, Sg
¥ o9 AP TEC Wa wFEale] wobst YFS ZAVEHITHFg 3-2-8, Fig 3-2-9).
WEEAE oF 29 FRE wolr} By AFete] 49 Fole fhds] wolH Y. me - 3
1F
AN

b HEAe Azl AE9 wold aviA FFS

2 MAA B Qo vegrh 239
ne - agAe BAe A AT urh 109 AE WolE HHse Ao ey
o md ne - gAY BAe e wolge] tha 4 WA AT FEe
obd Zow vepgtl

Fig 3-2-10& 38 - 39 2R7k 459 Wolo] At JF& 2AG Avtelth.
Fi e nGAY BA A FEol weh ofzre] wolelAl @yl wBAHUL. 53 5
o we - WA BA AP WobE vl eAsHE Ao vepdth el Aol 4
SSHEA Wobgol A k50l 109 ol F At wolsk FAe T ws) 2 Fol} vt
(Fig 3-2-11)

Fig 3-2-12% 78 - ngAel SA4Ae w0 he nFel wopgs A Aol
nEE nE - wgAY B9 AeErel At 9¥E ¥ 2E A0 udsgn o

Fig 3-2-13% & - akAe Aot Aas ols FEAME Anjel stejxds
(hyponex)& @AHl& EFF 5 w59 Fa Wol&S XA Zlojvh. L A3} stolx Y
Z(hyponex)7k H7bE 2& - nPAY HAE FAYT mp dolgg FAIE o

Eom, Wobg E3 Eteh,

_87_



105
100 |} .
0\0 A
0]
S 95T
ol
——HED
9O f —=— D2 DA 0.50
—a— D2 DAH2IM 1g
—— D2 DA 59
85
2 4 6 8 10 12
2,

Fig 3-2-8. 2& - ngkae] Zao] F&4 Ao npg w3 Tl

Fig 3-2-9. A2 A&7t wjFF2e] ool mA= J&

_88_




(@)}

Y o o
S — W0
=R R
U o
KoK K]
ol ol
B B
ol 01
B H

120

80

% “E10

40

ol

12

10

A Aol m

SRR

Fig 3-2-10. a1+

FAe] wolol

=

/(\DP

Fig 3-2-11. AdAg A&7}

_89_



120
LS L) vl
A S a
90 B x r Y
*®
ﬂmﬂ 60 }
S
il
—— =R
30T —m— D2 DUHIT 0.5
—a— 2 DMl 1.0g
—>— 112 DXl 5.0g9
0
2 4 6 8 10 12
Zoe4, o
Fig 3-2-12. ZAA 2 A 59 FdFFo] 13 FTA wolo wx&= J&
110
100 B V L .
< . . - .
o
S
il
D ——EDP
—a— )2 DXl + 30l EUHIA 50ppm
—— 112 DXl + 30 E 4 A 500ppm
—>— 12 DAHEIM + 30| ZL A 500ppm
—%— 12 DMl + 80l A 1000ppm
80
2 4 6 8 10 12
= | S TET,
Fig 3-2-13. slo] £y ~(hyponex) #]g|o] w& vjF Faputol &

_90_




-
=
=

=
)

==

[e)

)

c 3G BAS AgE @
gAY BAE FAYT wr o}

7te 1

=]
=

CagHAE BAeh AlwE o

9~ (hyponex) S oA H| &

e
BLRCH

-
-
=<
L
.

4 >~ (hyponex) 7}

Ry
fn sl

Fig. 3-2-14
Fig. 3-2-15

4 >~ (hyponex)
}ol

°©

o

;OH

ol

gAY AE FAE T weh ol

71E 1&

J

%
=

4 2 (hyponex) 7} %

hyA
-

tol

°©

HH

)

12

50ppm
500ppm

Ul A

==
Ul A

=

FOI ZE & A 500ppm
10

FOI S A 1000ppm

O
O

o
s}
[
[

Ml +

=

o
2 DY ™M +

e
2
=

==
20
ﬂ% DMl +

d=2 Ml +

f;i

100
80

o
©

% "E1073

20

o

)

Y] 2~ (hyponex) #g]of u}

sol %

Fig. 3-2-14.

_91_



120
x *x X
H ] u
90 | . —
R
]
= 60 |
oll
—o— X3
30 b —a— 1 DX +ot0l ZE A 50ppm
—a— )2 DA Xl + 30l E Y A 500ppm
—— 12 DXl + 30l E QA 500ppm
—%— 12 DA XM + 30| E QA 1000ppm
0
6 8 10 12
daes, &
Fig 3-2-15. 3}o] 9 2~ (hyponex) Aol W& 113 Fxtolg&
. 77 2] hE FAFEA Wl ¥ AF A
A3E = NS Table 3-2-63 o] NH,NO; 300g, KH-PO. 210g,
H3BOs; 58g, MnSO; 250gS ZAstAth 112 - 1A g FAdse AA Fre
F719 & A FAg Tl vE A=Y S SIAAHY
Table 3-2-6. #A|3F &3 # ks 9sk FUlE =A%
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2 ool AwE Al 3% HEvies 1% AdA Az 4§ £ ol
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Ft} (Table 3-2-7).

Table 3-2-7. gax-AEZ 2 EgHgs FEEE AYsAe u AF9

2y 2
A2 FE(%) A7 (cm)
0 5.8
1 8.2
) 2.3
10 5.6
15 4.1
20 4.0
50 3.5

_93_




Ea

4g

R

R

oA  YE
(Erysiphe), 7| A2

B

2k =Ll Y o} 4 (Phillactinia), =3}

o] 2 H| 7} & (Sphaerotheca), & 71w 24 (Uncinula)ol %3t &

[6}

)
=

(Podosphaera),

=

2000 Fom dEA lar ol g Al
N

(;_}:
2 5to) g}

[e)

pu

te
=

2]

Fipolch. 1

S|
=

[€)

7k A
%1 7b# " (powdery  mildew)

o] BT
vto] e} & (Microsphaera),

Ko

=y

of A=A7} 304

2w Zgo] FAFRIF 977 i

2|
=

N

N

th.(Table 3-3-1 %t

o g

B

pre

o ¢

o

[e]

LELEET E77F A71dA

wheh 2] #Ah e

o
o
A
oF
ﬁo
)

—

<R

2acs

™ ©

b we wo] waje] A

2=
=]

]

2ol e FNE

2

7
a=y

°

2 F

=
-

ST
X

o]_a‘
Ay

RLS

[©)

=]

e
T

o

o

~
N

Zorn YHIA

7L HAW A7kl Aol we)

hyA
e ul

ki3
A8

=]

RL

_94_



Table 3-3-1. The host plant and pathogenic bacteria of powdery mildew

Host plant Pathogenic bacteria (Scientific name)
Hot pepper Leveilluia taurica

Tomato Erysiphe cichoracearum, leveillula taurica
Cucumber Sphaerotheca fuliginea

Watermelon Sphaerotheca fuliginea

Melon Sphaerotheca fuliginea

Carrot Erysiphe heraclei

Strawberry Sphaerotheca humuli

Apple tree Podosphaera leucotricha

Pear tree Phyllactinia pyri

Pumpkin Sphaer otheca fuliginea

Rose Sphaerotheca pannosa

Grapevine Uncinula necator

Persimmon tree

Sesame

Eggplant

Gypsophila

Gerbera

Phyllactinia kakicola

Oidium sesami

Erysiphe cichoracearum

Oidium sp.

Sphaerotheca fuliginea (Schlecht) Poll
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Fig. 3-3-2. Powdery mildew on hot pepper leaves
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TN TF Cladosporium% F3olx= Ay

L
2
19
1o,
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e

ol

b2 F7tRSH Aee 1
Fo do=zRYH AFHQ005YE 6¥9) wiFstd o, s st malt agarvixA] #
potato dextrose agar®l A& Al&3lo] 28°C wlg7]ol A wlLstA . FFo]9 A A
BAS 93} Potato dextrose agar (PDARIA]), Sabourds dextrose agar (SDA®|A]), Malt
extract agar (MEAW|X]), Yeast extract agar (YEA®W|X]) % Yeast extract-malt extract
agar (YMA®| Aol FATF5 HEte] 28T <QFHlolg oA AFAFt Table 3-3-2

ol Cladosporium®| WA T35 fjefr AMEH wix o] =45 et

jus)

Table 3-3-2. Composition of agar medium for growing of Cladosporium

Composition of medium, g/ 1L of distilled water

Potato dextrose dejtig(s)srg;ar Malt extract Yeast extract extrzziitnalt
agar, PDA SDA agar, MEA agar, YEA extract agar,
YMA
Potato 300g Peptone 10g Malt extract 20g Yeast extract 4g Yeast extract 3g
Glucose 20g glucose 40g Peptone 1g Malt extract 10g Malt extract 3g
Agar 20g Agar 20g Glucose 20g Glucose 4g Peptone 5g
Agar 20g Agar 15g Glucose 10g
Agar 20g
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Fig. 3-3-3. Measurement method of mycelial growth for Cladosporium on the potato

dextrose agar (PDA).
Note: Measurement of mycelial growth length of horizontal direction on the basis of

inoculation surface (mm).
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After 5 days

After 10 days

After 15 days

Fig. 3-3-4. Development of powdery mildew on pumpkin leaves
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Fig. 3-3-5. Powdery mildew, Leveillula taurica, grows through the stomates and

produces white colonies of abundant spores (conidia) borne singly on stalks

(conidiophores) on the underside of tomato leaves (x400).
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Fig. 3-3-6. Powdery mildew, Leveillula taurica, grows through the stomates and
produces white colonies of abundant spores (conidia) borne singly on stalks

(conidiophores) on the underside of hot pepper leaves (x400).
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Fig. 3-3-7. Mycelial growth of Cladosporium at different agar medium at 25C
PDA : Potato dextrose agar
SDA : Sabourds dextrose agar
MEA : Malt extract agar
YEA : Yeast extract agar
YMA : Yeast malt agar
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Fig. 3-3-10. Effect of different temperature on mycelial growth of Cladosporium in the
SDA medium at pH 7.0
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AFEREF Aoz AHA Cladosporium TFE pH 7.0 SDAM|A| o] HE3 t}S, 25T
ol Al 847t AltHul % 3FTh Petri-dish Aol Al At dE FFo]ZHE cork ballerE A}

BAFEEe] #l WAl A% B sl FRATRA (F) fPstelH o

Sesttta Fu 9wk gl delA gdov, AFE FYI F2e] oj=: g

Ao 1P FF FA4S gkl 44 AR 100 mlE AFH 3] 50Ce T2 A
Z A7 T, 106Ce] Azx7]ol A &k &3 u 7% AZAZ oL, 1d3E
Steks =A% oy, AlZE(sample A, B)¢ pHE pH meter (Hanna HI-8418, USA)S A&

TV B RRE AFHE EAFEZE (A, sample A) 2 @A A#E L Je= 3
A A (KA, sample B)E SDAW| A ¢F E3ate] 1258, 250uH, 500, 10008 & %=
o uAMAE FAGF e ol sample?] FH7b= vl Hit & 2AAEH o sample
A, B’} 747 & w52 H7E SDAwW Ao AEiS®  Cladosporium 23] pellet
(10mm)S HE3 thg 25TColA 7d3F A Z o
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Sample B

Fig. 3-3-11. Sample A prepared from wood extracts and sample B sold on the market
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A G A o] = Fig. 3-3-129F o] petri-dishe] 7t=2, A22 H49 x, v & 7+
o gAbe] AR AHolg My A AR AT F x, vF BAHS AHESHA
B ggier Hrkedh WA Ase A (Dol 9ste] AAtstglen, ojnf thET=
sample 7} 4] &2 SDAMA M HABHEE 7IEo2 shglal, bWt Hitgiow w7t
&ttt

s A5 72 FAPR 0] (mim)
A A S (%) :{1 - H=re] A A0 (:;T:l) }>< 100 =+ -- - 21 (1)

5 FAEA

HolE = FHA 3urE o)At HEgor AAEA L, oA HAL Duncan's multiple
PN
T s

range test (SAS 8.01)e 2od]A 5%

Fig. 3-3-12. Measurement method of mycelial growth for Cladosporium on the SDA
medium.

Note: Measurement of mycelial growth length of horizontal direction on the basis of
inoculation surface (mm). Antifungal activity,% = [1-(a mycelial growth
diameter of the test petri dish, mm/ a mycelial growth diameter of the control
petri dish, mm) x 100].

- 113 -



o Ay 9 3z

1) sAA59 ol3tsts 54

Table 3-3-32 FAIAIS

t
>
oo
)
I
w
-
N
it
i)
>
)

WAA el olsketA 548 uE
1 ] 648 g/mlIZA, sample B (A3 -A Aol H
3 oF 50%FEoldon, olyd AR RE FZ3F 2 o sample BE thEe] £84 33

epEol A7hslel gl ASHrh

Wt} Sample A (BE2F&E)E

oft
™
_?(_1‘
ot
o

Table 3-3-3. Solid content and pH of the sample A and Sample B

Sample Characteristics

Solid content, g/100 ml pH
A 6.48 = 0.12 6.8 £ 0.1
B 16.18 + 0.32 118 + 0.1
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Fig. 3-3-13. Antifungal activity of wood extracts against Cladosporium on the SDA

medium at 25C for 7 days
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x 1000 dilution x 500 dilution

x 250 dilution x 125 dilution

Fig. 3-3-14. Growth inhibition of wood extracts (sample A) against Cladosporium .
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Fig. 3-3-15% Fig. 3-3-162 Azl dvisa Sl= dA7FFH =3 A A
sample Bo] AR A% AAE UEbA ARE dixzTet vugls o BE 279 SAwE
A wFol A A AYe] yEtytom, 53] 2500, 12581 Ao A A9 3o
A B Al E o] 100%e =eeklar, 5008 2 10008 3] H G g-oll = dAMEE A Sl e
o] 70%° 3 AT

Sample A®} sample B TAIAAAH S vHlugs o, 52 FEFEQ] sample AT
AFAFoRA AufHol Fes AT M= FFo] dAF A AAE Rl Al

A Aol i Ay, des] 54 FEeEvtors AVEEY F%o] AFYAAEA

100 } I I
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8()-
° b 1
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=
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o 40 F
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0 | |

Control x1000dilution *500 dilution *x250 dilution x 125 dilution

Fig. 3-3-15. Antifungal activity of anti fungal agents (sample B) against Cladosporium
on the SDA medium at 25C for 7 days(%)
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Control

x 250 dilution x 125 dilution

Fig. 3-3-16. Growth inhibition of anti fungal agents (sample B) against Cladosporium .
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Fig. 3-3-17. Pretreated wood supported from Yulim high tech co.
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Fig. 3-3-18.. Antifungal activity of hot water extracts from pretreated wood against

Cladosporium in the SDA medium at 25C for 7 days.
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Control

125 ppm 250 ppm

500 ppm 1000 ppm

Fig. 3-3-19. Growth inhibition of hot water extracts prepared from wood against

Cladosporium.
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Fig. 3-3-20. Antifungal activity of methanol extracts from pretreated wood against

Cladosporium in the SDA medium at 25C for 7days
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Control

125 ppm 250 ppm

500 ppm 1000 ppm
Fig. 3-3-21. Growth inhibition of methanol extracts prepared from pretreated wood

against Cladosporium.
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Fig. 3-3-22. Photos of seedlings of red pepper sprayed with the wood extracts
(6 days).
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Hot pepper Chrysanthemum Pear leaf

Cucumber Gypsophila

Fig. 3-4-1. Botrytis spp. signs on various fruits and leaves
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Fig. 3-4-2. Pepper farm house (Botrytis spp. from Kumsan)
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TFig. 3-4-3. Pepper farm house (Botrytis spp. from Kumsan)
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Fig. 3-4-4. Pepper farm house (Botrytis spp. from Munsan)
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Fig. 3-4-5. Pepper farm house (Botrytis spp. from Munsan)
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Sound leaf Infected leaf

Fig. 3-4-6. Botrytis signs on hot pepper leaves.
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Botrtis cinerea (x200)

Botrtis spp. from Kumsan (x200)

Botrtis spp. from Munsan (x200)

Fig. 3-4-7. Botrytis spp. spore and mycelium by microscope
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2) AHBRAR B

OEELEEE

HA g A Aol AbgE wi A 2w e] =42 Table 3-4-13 2t}

Table 3-4-1. Composition of various agar medium for growing of Botrytis spp.

PDA PSA MA
(Potato Dextrose Agar) (Potato Sucrose Agar) (Malt Agar)
Potato 300g Potato 200g Malt extract 30g
Glucose 20g Sucrose 20g Agar 20g
Agar 1bg Agar 20g Distilled Water 1L
Distilled Water 1L Distilled Water 1L

A wsgo] HAAAFLE SS9 AFeE A9E 20T, 25T, 30TE skglom,

Al wZsdo]l H2A pH &L 935te] 0.IN HCIZ 0.IN NaOHE A}-&3lo] 7tzte] wjx &
pH 3.0, pH 50, pH 7.0, pH 9022 %43 0} #5325 HZst)
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FA T TAAA LS Fig. 3-4-8¥ 70| petri-dishie] 712, A=
F Adolg Yol Agy g FA3

[e]

& 7T ow WA A
= g7rekt

Fig. 3-4-8. Measurement method of mycelial growth for Botrytis on the medium

Note: Measurement of mycelial growth length of horizontal direction on the basis of

inoculation surface (mm).
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1) Botrytis cinerea®] #Awj=A] 2 A%,

b AFLE 20Tl A H A A,

Fig. 3-4-9% Botrytis cinereaS PSA®|A], MA#B] A, PDAB| A A el HE3 o3 20C
of wjgrlell A 3 - 79 BN v AP RS vl Aoty 20T &4 7T
B HAS W dFAEE TS PDAMI A ANA 7R A e e, 1 v o2 PSAMIA 7}
stk shAINE A ZTe] FAMA S PSAW A 7F PDABI A Bth 5% Tl A 9
dol A e

Fig. 3-4-10& 20C 9] BA-2%ol A Botrytis cinereas A A o] W& A A 71
Az, F 27] 3= Al 7EA wi A RSF v 23 B FES e IA R 5 9]
FH-E PDAwjA| el A o] A EFe] =okth 79 A3t 5 PDAWAI 9 PSAu|A| ol A o]
Ab A dASHA MAWA By =4 et

O

W) AFew 25Tl Al H A,

Fig. 3-4-112 25C¢] AL Lol RAWMAZTHE Gejste] FAMIGAIZ AR=E, o
A RS 397§ PSAuI A ¢F PDARIA el A 7H =8 dARAAES ERY QAT B3
74 A FAE PSAMA 2 PDAMI A7} 7HE e wAMS GRS YER LT

Fig. 3-4-12% 25Col Al Botrytis cinerea® A S AFAZ A3= 39 A3 Fo=
3% WA BT wAM ] vkl HEHoR 7d A3 FolE PSAA 9 PDA

aj 2] ol M o] AR Fo] MAA| Bt 33kt

5
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Fig. 3-4-9. Effect of various agar medium on the mycelial growth of Botrytis cinerea
at 20C.
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PSA medium, 3 days PSA medium, 5 days PSA medium, 7 days

MA medium, 3 days MA medium, 5 days MA medium, 7days

PDA medium, 3 days PDA medium, 5 days PDA medium, 7days

Fig. 3-4-10. Effect of various agar medium on the mycelial growth of Botrytis cinerea
at 20T
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Fig. 3-4-11. Effect of various agar medium on the mycelial growth of Botrytis cinerea
at 25C.
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PSA medium, 3 days PSA medium, 5 days PSA medium, 7 days

MA medium, 5 days MA medium, 7 days

PDA medium, 3 days PDA medium, 5 days PDA medium, 7 days

Fig. 3-4-12. Effect of various agar medium on the mycelial growth of Botrytis cinerea
at 25C
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Fig. 3-4-132 30T ¢
AP FE 7 A Fo
2 PSAu|A| ol A e

Fig. 3-4-14% 30Cl Al Botrytis cinerea®l A HES YeElW Ao 2 79 A3 &

ok A 3T Al AAZEHS] 50%E AFA A EFTh

oN

}-> oA Botrytis cinerea®] wAE A A7l AR A o

o

2) AAeEe) H A=A,

Fig. 3-4-15% Botrytis cinerea's Z}7t9] &Xo g AAS o wjA o w& dAMY G
S yebd Aot 20T S0l PDAIAZE 71 A Aako] ko 25Tl A
© PSAuIAl 31 PDAMIAI 7} A7dwke]l = debskal, 30Coll A= PDAMIAI7F 7H =& A
dEFs e AT

Botrytis cinerea® #H#* A&&%

PDA#R| | 2}a1 she=] S o),
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25Cear des v, ofu) Ao wjx= PSAMA 2
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Fig. 3-4-13. Effect of various agar medium on the mycelial growth of Botrytis cinerea
at 30C.
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PSA medium, 5 days

MA medium, 3 days MA medium, 5 days

PDA medium, 3 days PDA medium, 5 days PDA medium, 7 days

Fig. 3-4-14. Effect of various agar medium on the mycelial growth of Botrytis cinerea
at 30C
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Fig. 3-4-15. Effect of medium on the mycelial growth of Botrytis cinerea in the

various growth temperature

2) Botrytis spp. from Kumsan® A wjA 2 HZ &%,

7h AAL T 20T A H A ul =

Fig. 3-4-162 Botrytis spp. from Kumsan< PSA®W A, MA®|A] 2 PDA#B|A] o] H=E
Frhe 20T vl RS W AR RS UEd Aoty 20Tl TAE
gro 5ol w 7] A Loy wjx|EFo| wE FALA AT xpo]T} 5% FIol| A Go] Ao
bR okt a8 B R 209 Botrytis spp. from Kumsan©l| A %3 wjA&= 3% 2%
7} sk

Fig. 3-4-17& 20C2] A%l A Botrytis spp. from Kumsans Ztz+e] LA vj =] o]

A EAE AZAND AR, 59 % 79 A3 FE A wE BAYFF o]t e
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W) AL 25T oAl & A=

Fig. 3-4-182 25CeolA wiA|o| W& Botrytis spp. from Kumsan® WA A3z
A, 59 A3 F Akl A Hdel tosta 79 A3 FoF dAMEE RS AFelrh fld
ohowgk wj Ao FFel wE dAAE Aol YERUA &gkt
Fig. 3-4-19% 25T 9 =o)X ZZel aA Aol Botrytis spp. from Kumsan® A}
ATAS W AFE B5S Jebd Aoz 59 Ay & 359 uixoA FHe] #FAAY

e dell ey, wiA o] Fiol mE dAMR T Aol A Stem PR dE

il

100
LIPSA a g a a a a
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2 60 f b b
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=
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Fig. 3-4-16. Effect of various agar medium on the mycelial growth of Botrytis spp.
from Kumsan at 20C
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PSA medium, 3 days PSA medium, 5 days PSA medium, 7 days

MA medium, 3 days MA medium, 5 days MA medium, 7 days

PDA medium, 3 days PDA medium, 5 days PDA medium, 7 days

Fig. 3-4-17. Effect of various agar medium on the mycelial growth of Botrytis spp.

from Kumsan at 20C

- 1562 -



100
LIPSA
a a a a a a
g0 | OMA
é a a
S 60 | b
()
=
<
2
<
S 40 |
=
O
20
0
3 day 5 day 7 day
Growth day

Fig. 3-4-18. Effect of various agar medium on the mycelial growth of Botrytis spp.

from Kumsan at 25T
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PSA medium, 3 days PSA medium, 5 days PSA medium, 7 days

MA medium, 3 days MA medium, 5 days MA medium, 7 days

PDA medium, 3 days PDA medium, 5 days PDA medium, 7 days

Fig. 3-4-19. Effect of various agar medium on the mycelial growth of Botrytis spp.

from Kumsan at 25C
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h L% 30TAA] A=

Fig. 3-4-20 30TColAl PSAuI=], MA®IX % PDAuIAE Z+2+ @elste] Botrytis
spp. from Kumsan®l wAMS AB3AZ S of Uebd Adelry Fatd o #AIgle]l MAH]
A 7w TGS et ew, U A 27k wiA= A Fdd dAE
Fo HEh AT

Fig. 3-4-212 30Ce] Asz7ddA #AE dEste] #AE AFAAS o Z3d &
of wetd HH Axle® 53 7ol Aol dAYA S A A EH A 50%
E xdskA ZFPh

2) Agewsh A=A,

Fig. 3-4-22+= Botrytis spp. from Kumsan< Zt7+9] 2ol A v atd S wf uj=]of
w2 AR SRS YEbd etk 20T 2 25Tl A9 wlxe FHe dagle]l & A
AT 30TCoA = MAWMAZE 7HE =2 AFEFS Jetdidth. 1822 Botrytis spp.
from Kumsan®l wWAMEE HAZE= 2009 25T AdElon, ojw FHAwjxA=
PSAu}A] B! MA®jA| 2} hehevh

3) Botrytis spp. from Munsan®] ZZwjA] 2 A &%,
7hH A= 20T A FH A u)A|

Fig. 3-4-232 Botrytis spp. from Munsang PSA® A, MABIA] 2 PDA®| Ao H =3

& 20T Hrlol A AFAZ 5 dAEEFS vEbd Aoty 20T o 2ol A AL

e 5d 2 79 AR F EE wA A dARAG ] FdEA dvEbRaL, o] At
5% Tl A Feoldol yEhuAl okt

Fig. 3-4-24% 20TC 9 A% A Botrytis spp. from Munsang ZyZre] x| ul =] o

Aokl AP AIN A oz AP FLS 350 wiAol A 2 Aol 7b gl
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Fig. 3-4-20. Effect of various agar medium on the mycelial growth of Botrytis spp.
from Kumsan at 30C
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PSA medium, 3 days PSA medium, 5 days

MA medium, 3 days MA medium, 5 days

PDA medium, 3 days PDA medium, 5 days PDA medium, 7 days

Fig. 3-4-21. Effect of various agar medium on the mycelial growth of Botrytis spp.

from Kumsan at 30C
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Fig. 3-4-22. Effect of medium on the mycelial growth of Botrytis spp. from Kumsan in

the various growth temperature
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Fig. 3-4-23. Effect of various agar medium on the mycelial growth of Botrytis spp.
from Munsan at 20C
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PSA medium, 3 days PSA medium, 5 days PSA medium, 7 days

MA medium, 5 days MA medium, 7 days

PDA medium, 3 days PDA medium, 5 days PDA medium, 7 days

Fig. 3-4-24. Effect of various agar medium on the mycelial growth of Botrytis spp.
from Munsan at 20C
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th) AFLE 30CoHNA H A A

Fig. 3-4-272 30ColA Botrytis spp. from Munsans PSA®W A, MA#®| X 2 PDAB#}X|
Zhzke] JFE the AL Tl mE dAME RS vl 23R BE AT TEA
A A A0mm=zE UEbdomA dAMEE RS vl A sk kARt PDARIA 7F
UhE 27FA wiA BT & AR HS UEtlilen, oju 5% oA oA ol YT

Fig. 3-4-282 30CeolA ax 9] FF/FE Z2ste] Botrytis spp. from Munsan®| TAME
AFAHE o, A3 o mepa A otk 5d A Fo= Ao A v
Azstgon, 74 A Folm wAMEES 20C 2 25T vusE o m§ v $509
o 79 A3 F HA wjA 2= PDAMAIZE frelstvhal AdE AN, AR A 02 Botrytis
spp. from Munsans 30T 9 AL woA] o #ASA-S YeERy A

2) Agewst A=A

Fig. 3-4-29+= Botrytis spp. from Munsans Z+7te] oA v st S wf =] o
e TAME S dERd Zlelth 20T 9 25T ASE=elA Botrytis spp. from
Munsan® 7 Botrytis spp. from Kunsan¥ LA wix|o] Aagle] w2 F#AAAELS
HAARE 30T o AFLol A= PDAM Al A dAMS G o] 7S A vErs

A3 02 Botrytis spp. from Mumsan®] A% HA 5= 20T 25T A
H o ojuf HAujx= PSAWIA, MAWIA 2 PDAwIA a1 ek o),
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Fig. 3-4-25. Effect of various agar medium on the mycelial growth of Botrytis spp.

from Munsan at 25C

- 161 -



PSA medium, 3 days PSA medium, 5 days PSA medium, 7 days

MA medium, 3 days MA medium, 5 days MA medium, 7 days

PDA medium, 3 days PDA medium, 5 days PDA medium, 7 days

Fig. 3-4-26. Effect of various agar medium on the mycelial growth of Botrytis spp.

from Munsan at 25C
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Fig. 3-4-27. Effect of various agar medium on the mycelial growth of Botrytis spp.

from Munsan at 30C
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PSA medium, 3 days PSA medium, 5 days PSA medium, 7 days

MA medium, 5 days MA medium, 7 days

PDA medium, 3 days PDA medium, 5 days PDA medium, 7 days

Fig. 3-4-28. Effect of various agar medium on the mycelial growth of Botrytis spp.
from Munsan at 30C
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Fig. 3-4-29. Effect of medium on the mycelial growth of Botrytis spp. from Munsan in

the various growth temperature
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5) Botrytis spp. from Kumsan 52 93 wix¢] #4A pH.

Fig. 3-4-32= 25ColA PDA®|A ¢ pHE Z7] €aste Botrytis spp. from Kumsan
AL A AaEA, A gl daglel pH 503 pH 70014 =& A4 EFs e
wislet. 538 pH 503 pH 7.0 viAI 7ol ARG xfol= 79 veEbuA] @ttt pH 9.0 Wi
A= pH 3.0 viA|H b= ARG =Fo] =A WERRT

A#A S 2 Botrytis spp. from Kumsan ¢ B85S 91¢ PDA wjx]¢] 4 pH¥ pH 5.0

3} pH 7.0¢] At

6) Botrytis spp. from Munsan 35S 93 wix ¢ & pH.

Fig. 3-4-332 25TCe°l4 PDAwWIX ¢ pHE 4 7] &8st Botrytis spp. from Munsan

FAE AN ARZA, AFY Fol Aaglol pH 509 pH 70014 & AgES e

WAL 71 3R A pH 709047 pH 50 AR A o] EkAwr 59 B
79 73 Fol pH 509 pH 70 WA Aol A FAAFF Aol 5% el A Fel4el

YERLA] 2 Skt
A#NA O 2 Botrytis spp. from Munsan ¢ =S 91¢ PDA #i# 9] 4 pH+= pH 5.0

7} pH 7.0°] At}
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Fig. 3-4-30. Effect of pH of PDA medium on the mycelial growth of Botrytis cinerea
at 25T
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pH 3.0 medium, 3 days pH 3.0 medium, 5 days pH 3.0 medium, 7 days

pH 9.0 medium, 3 days pH 9.0 medium, 5 days pH 9.0 medium, 7 days

Fig. 3-4-31. Effect of pH of PDA medium on the mycelial growth of Botrytis cinerea
at 25C
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Fig. 3-4-32. Effect of pH of PDA medium on the mycelial growth of Botrytis spp.
from Kumsan at 25C
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Fig. 3-4-33. Effect of pH of PDA medium on the mycelial growth of Botrytis spp.
from Munsan at 25C
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ol 4 Duncan® multiple
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Fig. 3-4-34. Water, methanol and ethanol extracts from wood materials

A Water extract, B : Methanol extract, C : Ethanol extract
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Fig 3-4-369] ARleAl R upe} o] gz vl& d5F5E2 Botrytis cinerea
of tjate] g&/do] v, 125 ppmolstell A e &g 7heAdel il ddE
=3
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o~

=
Bl A= A5 FEE v7EAR 125 ppm ol 9] wXolA g o] yERE I, o]
oF 25% FFolAth 500 ppmol’de] oA 250 ppmI} freolAdo] LbE}
Yo, 500 ppme FXEF 1000 ppm FEARe]of QoA @] tid FoAdS YERY

Fig. 3-4-38°14 X vk} o] 500 ppm °o]/delA &8t A3 FAAZF YERRto,

Ao e g rE el it

(3) &2 F==
Bl A3z A 125 ppme AFEdAE IFFFAS YElgton, FEE F%7F 1000 ppm
A F7hEH e e 5% Fol A oA e UeluA el 2438 33 F7hE YEYA

ISkT). Fig. 3-4-40914 B wpsh go] FwAHL Kok Al @ 4 YoH, g

< FEAYE 28T A AA= dEhA et
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Fig. 3-4-35. Antifungal activity of water extract against Botrytis cinerea for 7days.
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Fig. 3-4-36. Effect of concentration of water extract with each parts per million to

PDA medium at 25C for mycelial growth of Botrytis cinerea for 7days.
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Fig. 3-4-37. Antifungal activity of methanol extract against Botrytis cinerea for 7days.
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Control

250ppm

Fig. 3-4-38. Effect of concentration of methanol extract with each parts per million to

PDA medium at 25°C for mycelial growth of Botrytis cinerea for 7days.
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Fig. 3-4-39. Antifungal activity of ethanol extract against Botrytis cinerea 7days.
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250ppm 125ppm

Fig. 3-4-40. Effect of concentration of ethanol extract with each parts per million to

PDA medium at 25C for mycelial growth of Botrytis cinerea 7days.
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W) Botrytis spp. from Munsan ©| ™3 F&=
(1) dF3=E

Fig. 3-4-413} Fig. 3-4-42+ Botrytis spp. from Munsan ©| W3t SFFEE2] gt
245 YeEd A7 125 ppme FEeA oF 12%9 FHEAH S dEWew, FEE F
Lo wE fFo4 kol 1000 ppm Tl A WERS T Fig 6-90 A H= nhef o] 7
AR oA W2 1000 ppme] WAl A HFEE S A

Fig. 3-4-433} Fig. 3-4-44%= Botrytis spp. from Munsan ©| 3 Wg& F&FE9] 3
gde vebd Aoz 125 ppm oA E 13% 47, 1000 ppmol A+ 23% T2 dadA ol
WEbstth 125 ppme] Ag oMk et #d 2 yEbstAIRE 1000 ppm oAl f-2) A4 o]
etk AAY] ARl A= 125 ppm 2 250 ppme] FEolA T FrdAdo] ofstA
oA

(3) &t F=&
Fig. 3-4-45 % Fig. 3-4-46 Botrytis spp. from Munsan °| W3k de& F&
sgEaAdS el Ao ® 125 ppmoll A= &F 6%, 250 ppm A= < 11%

PN
T
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Fig. 3-4-41. Antifungal activity of water extract against Botrytis spp. from Munsan
for 5 days.
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Control

250ppm 125ppm

Fig. 3-4-42. Effect of concentration of water extract with each parts per million to
PDA medium at 25C for mycelial growth of Botrytis spp. from Munsan for
5 days.
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Fig. 3-4-43. Antifungal activity of methanol extract against Botrytis spp. from
Munsan for 5 days.

- 184 -



Control

1000ppm 500ppm

250ppm 125ppm

Fig. 3-4-44. Effect of concentration of methanol extract with each parts per million to
PDA medium at 25C for mycelial growth of Botrytis spp. from Munsan for
5 days.
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Fig. 3-4-45. Antifungal activity of ethanol extract against Botrytis spp. from Munsan
for 5 days.
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250ppm 125ppm

Fig. 3-4-46. Effect of concentration of ethanol extract with each parts per million to
PDA medium at 25C for mycelial growth of Botrytis spp. from Munsan
for 5 days.
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Fig. 3-4-47. Antifungal activity of water extract against Botrytis spp. from Kumsan
for 5 days.
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1000ppm

250ppm 125ppm

Fig. 3-4-48. Effect of concentration of water extract with each parts per million to
PDA medium at 25°C for mycelial growth of Botrytis spp. from Kumsan
for 5 days.
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Fig. 3-4-49. Antifungal activity from methanol extract against Botrytis spp. from
Kumsan for 5 days.
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125ppm

Fig. 3-4-50. Effect of concentration of methanol extract with each parts per million to
PDA medium at 25°C for mycelial growth of Botrytis spp. from Kumsan
for 5 days.
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Fig. 3-4-51. Antifungal activity of ethanol extract against Botrytis spp. from Kumsan
for 5 days.
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Control

250ppm 125ppm

Fig. 3-4-52. Effect of ethanol concentration of extract with each parts per million to
PDA medium at 25C for mycelial growth of Botrytis spp. from Kumsan
for 5 days.
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Table 3-4-2% Botrytis spp. 3%5°| sl Zdds2Hy F
FEES 125, 250, 500, 1000ppme] FX== PDAw®| Aol 3 7}3}<]
uj gired S YEld Aol

O

FAI

il
tlo

Table 3-4-2. Antifungal activity of extracts against Botrytis spp.

Antifungal activity, %

B. cinerea B. spp. from Munsan B. spp. from Kumsan

Water extract

125 ppm 29.6 + 6.9b 13.1 + 2.3c 134 + 2.0c

250 ppm 32.9 + 3.3ab 169 + 2.4b 204 + 4.1b

500 ppm 35.6 = 4.0a 194 + 5.2ab 239 + 3.7ab

1000 ppm 376 + 34a 239 + 8.8a 274 + 6.3a
Methanol extract

125 ppm 255 + 3.7 13.3 + 8.8c 135 £ 49c

250 ppm 25.1 £+ 52b 146 + 3.7b 194 + 2.7b

500 ppm 33.8 £ 5.0a 194 + 4.1ab 22.7 £ 2.9ab

1000 ppm 345 + 7.8a 22.8 + 1.9a 252 + 23a
Ethanol extract

125 ppm 188 + 2.8b 6.5 + 6.9¢ 57 + 7.0b

250 ppm 23.0 £ 14.8ab 11.2 + 55b 8.7 £ 54b

500 ppm 270 + 4.8ab 155 + 5.1ab 15.7 + 4.7a

1000 ppm 285 + 1l4a 20.6 = 2.2a 20.8 + 2.2a
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e fraction®] Rf #e] HEE SA3A Y. £33 n-Hexane : chloroform : Ethyl acetate
o] Z+zre] H)go WE 8719 mobile phases® =& Byl 71E E=vtn dAddE
developing solution & A1®3}le] 1 solution®] formic acidE H|&¥E = H7}F3Fe] mobile

phasesS #2lsla A TLC plated] YERS fraction®] Rf #te] B E =S435}

drFEe =% 99 272 £ § aspirator (SIBATA WJ-15) & ©]-8-3}<]
A sHAA deFEEo] AYAd & FFHA S, silica gel (particle size 0.063
- 0.2 mm, Merck, Germany) I} developing soluion (n-Hexane : chloroform : Ethyl
acetate : Formic acid = 12 : 17 @ 8 : 0.2, v/v/v/v)°] AHYZX 8 column (2.3cm x
40cm) ° 1lg & AEA#Hth Fractione test tubed] ZtzF 10 ml® FHRJon H
fraction®] # 3 4923 | set® UL, 1 sete] AlBE dFEFEE 1go] FYUHEE )

At

£
A

g4 fraction® 2 F<2l % group¥ +

TR3%E 429 fraction& TLCS UV Spectrophotometer (U-3000, Hitachi, Japan)S A}
o

=& #Qdstal 747 e] group = E EH A,

op

s}
TLC+ n-Hexane : chloroform : Ethyl acetate : Formic acid (v/v/v) 12 : 17 : 8 : 0.2
9]  mixtures® developing solutiondt #E]Z TLC platee= silica-gel column
chromatographyell 93 €4 F%% fraction (1, 5, 10, 15, 20, 25, 30, 35, 40, 45, 50 and
90, fraction number) ¢] chromatographyS 93] A& At}

TLCO ol&l] Rf 79 HYE &A3sta1 UV Spectrophotometers= 2803 325nmoll 4] &%

e =A% ey 7o fractione 1E9 UVEHE=7F HW<l fractiond TLC plateZ

o
o
off

UV SpectrophotometerZ ©] 3% # TLC plateg o83 2t7t9] fraction®] Rf
el HeE A= Huste] FY3t Edolgtal AE = fraction”] g groups AT

2}) Fraction group &

M
oty

g¥l Z}zte] fractiong groupl® FE3dle] o= el tlg, aspirator (SIBATA

WJ-15) & o]&ste] k3] 2t 52412 F methanols 48 ¥ol &aAA &3 %

- 198 -



23 28 % t}A] aspirator (SIBATA WJ-15) & o] &3le] 9443 79t A Ak
MethanolS ©]-&3lo] F 3HHE FFHAZ & F/HTE dAF FYstod &A1 & 51

b 2ev Agstel AR AlA ZH2H9] fraction group®] WAFTEFE ST

3) Fraction &2 &4

Rk

(1) Botrytis cinerea (KCTC : NO.6973)

ANFEe &gy AeHIt ALEE e FAITT2 Botrytis cinerea(NO.6973)= 3=y

FAASWKCTO) 02 E el PDA @ PSAMAE Abgste] 25T el Al v
¥l 4Gl Agaarh

A AFAlell AR aFsrE (BEAFA Sabs Abre] 584-8WA])el A A Bl g ol
W, PSAHIA] 81 PDAWAI & ARE8te] w55 e, 256C

CaFE Tl A AFH S AL FFolE Botrytis spp. from

Fraction group< 1000 ppm X% PDAHIXo] &g wjxo] Adiwlkd Botrytis
spp. T 3FTOZHE 10 mme A} pellets #e]3to] HE:g ths 25CoAA wj st
ol 2T+ FEEC HIIHA ¥ wiAE A& AT. FHEA L A 19 A A
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%< Micro office EXCELS o] &3ty RTHAE Yedlglon zh A3 Afo]o fojide
€3t p<0.05 o4 Duncan<]

multiple range test® %213t}
5) HPLC Analysis

39 fraction®] 67] (I, O, I, .. VI) group & Botrytis spp. 3%°] W3 antifungal
activity7} 7} £t #dH = fraction groupel Wdte] HPLC #4128 3%t

HPLC #4<& Kang et al ¢ WWS wstil, Antifungal activity’} 7FF =4 vebd
fraction groupe Me-OHZE o] &3}o] £3]A 7, memberain filter (0.2pm, Germany) & ©°]&
st e JFd 20E TSK gel ODS-80Ts column (4.6mm x 25cm, 5m,
Tosoh) ©] #&" HPLC system (Gilson, France)ol loading*lZth. UV = 280nmol A
detectord} 1 i, Mobile phasest HxO : CHiCN : HsPOs7F 600 : 400 : 5 o] v]&=2 &3¢

solvent® AF&-3} ). Injection$ solventi= 0.6ml/mine] Y] &= loading 3}

B

Me

1) Column chromatography 2 ©] &3 &2

AFFEE9 fractionTd & 13 HAEvwl A n-hexane, chloroform and ethyl

acetate 9] B &S 23 HFx 8719 mobile phases 7} AF&I AT}
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Table 3-4-32 8709 mobile phases® Rfztel WIS veld Aol

Fig. 3-4-53<

n-hexane, chloroform and ethyl acetate®] H]& % mobile phases?] AF# & veElW Aot}

Table 3-4-3. The mobile phases studied

No. Solvents

Fraction Range of Rf

number of compound

1 n-hexane
(v/v/v)

2 n-hexane :
(v/v/v)

3 n-hexane :
(v/v/v)

4 n-hexane :
(v/v/v)

5 n-hexane :
(v/v/v)

6 n-hexane :
(v/v/v)

7 n-hexane :
(v/v/v)

8 n-hexane :
(v/v/v)

chloroform :

chloroform :

chloroform :

chloroform :

chloroform :

chloroform :

chloroform :

chloroform :

ethyl acetate = 1 :

ethyl acetate = 2 :

ethyl acetate

ethyl acetate = 8 :

ethyl acetate = 10 :

ethyl acetate

ethyl acetate = 16 :

ethyl acetate

1l
>

12

18 :

12

17 -

22

28

: 18

116

D12

10

0.16-0.56

0.68-0.84

0.28-0.76

0.16-0.56

0.12-0.2

0.08-0.52

0.08-0.2

0.08-0.16
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Plate 1 Plate 2 Plate 3 Plate 4

Plate 5 Plate 6 Plate 7 Plate 8

Fig. 3-4-53. TLC screening of mobile phases studied. The plate number correspond
to the number in Table 3-4-3.
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Fig. 3-4-53914 n-hexane ¢} chloroform®] H|]&©°| ethyl acetate®} H]udle] =S5
mobile phase= o}#o] 93, n-hexane ¢} chloroform®| H|&-9] ethyl acetate®} H]xl3}o]
w595 mobile phasese] of#ff&el yetbeE AS el 5 A widlE 2EkH ethyl
acetate®] H]€°] n-hexane ¢ chloroform¥ ¥] 38l =S4+ 2 mobile phases’} =4 e}
Yo, S-S E2 uA yebykth 1 o] §-= n-hexane ¥ chloroforme B =A &ujo] 74zbar,
ethyl acetate= =A&wjddl 717t TLC plate?] Aol dFdte= silica—gel B Ao

Sa] WEoley RuE. F4L 343 ARLL AAn WFPL WFAY Asige

f“1°
5

7IA B2 H|FAlo] %3 n-hexane ¥} chloroforme| H]&o] =245 1442 silica-gel

W s ol AABR o] Tt HETVF sty & o] oY &l yEhA

n-hexane @ chloroform : ethyl acetate ©] H|&©°] 2 : 1 :18 10 : 12 : 10 183 16 @ 22

D4 (v/iv/vL 2,5, TH Sl A9 2709] fraction®] YERY A 1 Rfe] WHE 27 068~
0.84, 0.12~0.20, 0.08~0.20 ©] 3L, n-hexane : chloroform : ethyl acetate ¢ H]&©°] 8 : 7
D12 ¢ 18 1 28 1 2 (v/v/v)RD 4, 8 &wle] A& 3709 fraction?} Z+ZF 0.16~0.563%
0.08~0.16 M9 Rfgts EFHTH

471 9] fraction®] YEbE &7f 1H (n-hexane : chloroform : ethyl acetate = 1 : 1 : 1,
v/v/v) ¥} 3¥ (n-hexane : chloroform : ethyl acetate = 4 : 3 : 16 v/v/v)2 ZZ 016~
056 #  028~0.76¢ Rfg<s udetWllth 7 @2 fraction(67h)¢] e &wf 69
(n-hexane : chloroform : ethyl acetate = 12 : 17 : 8, v/v/v) & Rfgt2 0.08~052°o.2 7}
} @2 fractions YWERd 691 &Hi7t 7P Z EEAVIE AoR dddd. 25 oblE
Aol dvt™ fractiono] B FtollAl vEb= Folth Ela £4 7t 7MY #Eta
FoE = 6 fwjo] (n-hexane : chloroform : ethyl acetate = 12 : 17 : 8, v/v/v)ol

o

Formic acidE ¥4 3%k vl &= #H7}ste] L mobile phasesE A3+t #H71H formic acid

o] &S Table 3-4-4¢} Fig. 3-4-540 eI}

Fig 3-4-54¢lA4+= formic acid® FH7Fv]&c] 029 6-4¥c] 7 27t ZHJAAT
formic acid 7} H]&°] 05, 04, 0.3, 01> HTHE Ao|(RIFHE YERNA] stk AapA o
2 A FEE9 EARYE developing solution¢! n-hexane : chloroform : ethyl acetate
o] HM]Eo] 12 : 18 : 8] 7}¥ E9ka, o] developing solution®l formic acid®] ¥]&< 0.2

A 7FA1Z] developing solutiono] &d-& 7Hd & EEA7l= Zox ddd
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Table 3-4-4. The mobile phases studied of developing solvent by addition formic acid

No. Solvents Fraction Range of Rf

number of compound

6-1 n-hexane : Chloroform : ethyl acetate : Formic acid = 5 0.16-0.56
12 : 17 0 8 : 05 (v/v/v/v)

6-2 n-hexane : chloroform : ethyl acetate : Formic acid = 5 0.12-0.52
12:17: 8:04 (v/v/v/v)

6-3 n-hexane : chloroform : ethyl acetate : Formic acid = 5 0.14-0.54
12 :17 : 8 : 0.3 (v/v/v/v)

6-4 n-hexane : chloroform : ethyl acetate : Formic acid = 6 0.06-0.52
12 017 ¢ 8 : 0.2 (v/v/v/v)

6-5 n-hexane : chloroform : ethyl acetate : Formic acid = 5 0.14-0.52

12 : 17 8: 0.1 (v/v/v/v)
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Plate 6-1 Plate 6-2

Plate 6-3 Plate 6-4 Plate 6-5

Fig. 3-4-54. TLC screening of mobile phases studied of developing solvent by addition
formic acid. The plate number correspond to the number in Table 7-2.
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2.3 x 40 cm columneol 28] 10ml¥ 130782 fractiono] =HE Ao 4=x ¥ fraction
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Fig. 3-4-55+= 2.3 x 40cm columne®l] 9l8] =R ¥ Z7}9] fractionS TLCOl 4 -8A]#
developing solution (n—hexane : chloroform : ethyl acetate : formic acid = 12 : 17 : 8 :
02, v/v/v/v) ©| 9% mobile phasesE UEHN Aoli, Fig. 3-4-56& UV
Spectrophotometerdl] ] 3F 325nmol A ¢l &3 % ks gz 2 et

Fig. 3-4-55% ®.% fraction 1~107k41= &2°] YeluA] Fui7h 158A Al 719 =
Aol YEREa, 10~15H Apololm ZHo] &A1 F J& ez FFHFHT 1 o)
fraction number 105 HolAWA FR3%7F Srtete S & 5 7] wWitelga dddd
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Fraction 1 Fraction 5 Fraction 10 Fraction 15

Fraction 20 Fraction 25 Fraction 30 Fraction 35

Fraction 40 Fraction 45 Fraction 50 Fraction 55

Fraction 60 Fraction 65 Fraction 70 Fraction 75

Fraction 85

Fig. 3-4-55. Separation of compounds from water solvent-soluble fraction by column
chromatography (column: 2.3 x 40cm, silica-gel 60: 45g) and thin layer
chromatography (TLC plate: silica-gel 60 Fasy, 0.5mm, MERCK).

The elution solvents for column of the water soluble fraction was used as
12 © 17 : 8 : 0.2 of used n-hexane : chloroform : ethyl acetate : formic
acid. The TLC was performed using mixture of n-hexane : chloroform :
ethyl acetate : formic acid (v/v/v) in 12 : 17 : 8 : 0.2.
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0 e e
I 8 16 24 32 40 48 5 64 72 80 & 9% 104 112 120 128
Volurm nunber of elution solution, 1 unit=10n1

Fig. 3-4-56. The chromatography of a sample separated by silica gel column
(2.3 x 40cm, silica—gel 60: 45g).
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Fraction 1 Fraction 15

Fraction 23 Fraction 31 Fraction 45 Fraction 65

Fig. 3-4-57 Separation of compounds from water solvent-soluble fraction by column

chromatography (column: 2.3 x 40cm, silica-gel 60: 60g) and thin layer
chromatography (TLC plate: silica-gel 60 Fosy, 0.5mm, MERCK).

The elution solvents for column of the water soluble fraction was used as
12 © 17 : 8 : 0.2 of used n-hexane : chloroform : ethyl acetate : formic
acid. The TLC was performed using mixture of n-hexane : chloroform :
ethyl acetate : formic acid (v/v/v) in 12 : 17 : 8 : 0.2.
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2) 8% fraction groupe FAAE
Silica-gel column chromatographyoll 23] 10 ml ©¢l= 3% 130719 fractione] ©
3k 325nmell A €] UV Spectrophotometer (U-3000, Hitachi, Japan)®] &% %(Fig. 7-4) &%

T s Vo ® 6709 fraction groupl® H 333t}

Table 3-4-5+ ZAAAZvlE 2 23] &2 d 671 fraction groupe] T& UEYW
=

Table 3-4-5. The yield of fraction group from 1 g of hot water extract by column

chromatography

Fraction group Yield, mg#*

I 8.03+ 3.48b*x
il 10.40+ 2.50b
m 9.73+ 3.77b
v 8.20+ 1.15b
\Y 32.47+10.02a
VI 11.70+ 4.67b

*  Yield was based on the 1lg of dried hot water extracts
*x Mean followed by the same letter within the column are not significantly

different at <0.05 according to Duncan’s new multiple-range test.

Table 3-4-5°1 A fraction V group ©] GFFEE 1go| thdle] 32.47mgo]

Table 3-4-6, Fig. 3-4-58, Fig. 3-4-59 % Fig. 3-4-60° Botrytis spp. 3%l o3 z}zt

9] fraction group?| & &AAS e
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Table 3-4-6°1A] fraction II, III, IV group®| Botrytis cinerea ° tale] oF 509%¢] 3+

A4S YEFAS AL, fraction VI group®| Botrytis cinerea ° thsle] 713 e s

oX,
[o

ettt Botrytis (Munsan), Botrytis (Kumsan) o W&l A fraction 1 groupe] zHzt
42.33%, 35.38% 2 t}E fraction groupEt & IFHEAS YEMNSI L fraction O group
o] 7+7} 36.63%%} 33.22%2 F WAR ¥ I TS e

Fraction 13 T group®d 7A$ Botrytis spp. 3% sl =& 37344 S e
Fraction I ¥ I group®| Botrytis spp. 3%F°| tdte] & &Ao] 714 & Aoz Fot
t}. kx|t fraction M3} IV groupe Botrytis cinerea | thaaledA 50%7F ¥+ =2 3
&S YetN A AW Botrytis munsan, Botrytis kumsan ©| t3te] vjn 3 e XS

e}

5T
o

Table 3-4-6. Antifungal activity of each fraction group (1000ppm) against Botrytis

spp. for 7 days.

Fraction group Antifugal activity, %6*

Botrytis cinerea Botrytis from Munsan Botrytis from Kumsan

Control - - -

I 32.50+4.29b 35.38+3.14a 42.33+0.52a
a 50.89+0.75a 33.22+1.59a 36.63+1.54b
m 50.56+0.94a 14.30+0.68d 4.03+1.94e
v 51.60+3.78a 19.78+2.20c 11.85+1.38d
\ 26.50%7.15hc 24.44+3.15b 25.28+1.51c
VI 21.56£3.92¢c 21.58+1.26bc 14.63+2.62d

*  Antifungal activity represents percentage of control and each values represents
mean * standard deviation (n=5)
=% Mean followed by the same letter within the column are not significantly different

at <0.05 according to Duncan’s new multiple-range test.
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Fraction group I Fraction group II Fraction group III

Fraction group IV Fraction group V Fraction group VI

Fig. 3-4-58. Effect of each fraction group to PDA medium at 25°C for mycelial growth

of Botrytis cinerea for 7days.
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Control

Fraction group I Fraction group I

Fraction group IV Fraction group V Fraction group VI

Fig. 3-4-59. Effect of each fraction group to PDA medium at 25C for mycelial growth

of Botrytis from Munsan for 4days.
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Fraction group IV Fraction group V Fraction group VI

Fig. 3-4-60. Effect of each fraction group to PDA medium at 25C for mycelial
growth of Botrytis from Kumsan for 3days.
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3) HPLC &4

Botrytis spp. 3% W3t 714 =2 &4 E YEH fraction group I, IS HPLC
system< AF&3le] 239 th Fig. 3-4-618 HPLC system< Ab&3Fo] #2213k fraction

group I, D¢ HPLC chromatogram ©]t}.

Fraction group Iol& 9719 #HlEA Edo] E3Ho & AHE & F Ay,
fraction group Mol 16712 sl Edo] &3ty o] e AL AT 4 QAddrh. 53

T
rlo

fraction group L& I3 II9lA 768 & retention timeo] YElv= =2 63 =2 5

Ao FLE AR AdHH, o] o] FFA] JFS vva F5HH

100 —
Fraction group I
4
=z
5 80 ﬁ
= E
=
ES
e T 1
o 10 20
Minutes
fa
QDI e e e e e
Fraction group II
& 5p] £
2 (=]
e z
=
#
i T 1
a 10 20
Minutes

Fig. 3-4-61. HPLC chromatograms of fraction group I and II
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Fig. 3-4-62. Prototype and product for test of antifungal activity against Botrytis spp.
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Fig. 3-4-63. Diluted solutions of prototypes and products
ab a ab
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Fig. 3-4-64. Antifungal activity of prototype A against Botrytis cinerea.
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Control

x 250 dilution x 125 dilution

Fig. 3-4-65. Effect of prototype A to PDA medium at 25C for mycelial growth of

Botrytis cinerea
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Fig. 3-4-66. Antifungal activity of prototype B against Botrytis cinerea.
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Control

x 250 dilution x 125 dilution

Fig. 3-4-67. Effect of prototype B to PDA medium at 25C for mycelial growth

Botrytis cinerea
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Fig. 3-4-68. Antifungal activity of product D against Botrytis cinerea.
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0.4g/L 0.8g/L

Fig. 3-4-69. Effect of product D to PDA medium at 25C for mycelial growth

Botrytis cinerea
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Fig. 3-4-70. Antifungal activity of product N against Botrytis cinerea.
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Control

0.5g/L

2.0g/L 4.0g/L

Fig. 3-4-71. Effect of product N to PDA medium at 25°C for mycelial growth of Botrytis

cinerea
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) Botrytis spp. from Munsan ©| W3t &4
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Fig. 3-4-72. Antifungal activity of prototype A against Botrytis spp. from Munsan
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Control

x 250 dilution x 125 dilution

Fig. 3-4-73. Effect of protype A to PDA medium at 25C for mycelial growth
Botrytis spp. from Munsan.
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Fig. 3-4-74. Antifungal activity of prototype B against Botrytis spp. from
Munsan
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x 1000 dilution x 500 dilution

x 250 dilution x 125 dilution

Fig. 3-4-75. Effect of prototype B to PDA medium at 25C for mycelial growth of
Botrytis sp. from Munsan.
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Fig. 3-4-76. Antifungal activity of product D against Botrytis spp. from

Munsan

- 235 -



Control

2.0g/L 4.0g/L

Fig. 3-4-77. Effect of product D to PDA medium at 25C for mycelial growth of
Botrytis spp. from Munsan.
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Fig. 3-4-78. Antifungal activity of product N against Botrytis spp. from Munsan
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Control

4.0g/L

Fig. 3-4-79. Effect of product N to PDA medium at 25C for mycelial growth of
Botrytis spp. from Munsan.
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t}) Botrytis spp. from Kumsan ©| t3F &4
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< UEd A3=E ZH7be] g Auj&o] A8H PDA HiA|dA 74 st Mg AHSH, BE
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et A A% BE Botrytis spp. from Kumsantdle] agAdol A9 ¢l
th A AlSE Aok AAIE B 22 AMaFe] £ HedAR 1 o] tEUE AMES
n -9 EFr R AR o] AT

Fig. 3-4-84¢} Fig. 3-4-85% Botrytis spp. from Kumsan©ol| W3+ A|#¥E D
A Ax=2 01 g/L - 08 g/L FXoA oF 13% - 20%<9 w4 & ety =3 0.8
g/Le & skt ool vyetton, @ AAAFoRA AT wgk F50
ATt

Fig. 3-4-86¥ Fig. 3-4-872 Botrytis spp. from Kumsano] ™3k Al &% N9 i3
A debd A, Azt sAum& R HEA1Z1 PDAMA A 59 &k wEAI S w, o
AP s UATE olw o] FE &AL 79 100% FEolA o, & ATelA AFE A
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Antifungal activity, %
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I z
X1000Diution  X500Diution  X250Dilution X125 Dilution

Fig. 3-4-80. Antifungal activity of prototype A against Botrytis spp. from Kumsan
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x 1000 dilution x 500 dilution

x 250 dilution x 125 dilution

Fig. 3-4-80. Effect of prototype A to PDA medium at 25C for mycelial growth of

Botrytis sp. from Kumsan
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S 3 &

Antifugal activity, %

8

a a a a
0 = i - 3]
X 1000 Dilution X500 Dilution X250 Dilution X 125 Dilution

Fig. 3-4-82. Antifungal activity of prototype B against Botrytis spp. from Kumsan
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x 250 dilution x 125 dilution

Fig. 3-4-83. Effect of prototype B to PDA medium at 25C for mycelial growth of

Botrytis spp. from Kumsan
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2 8 3

Antifungal activity, %
=

S
o
o
—

0.1g/L 02¢/L 04g/L 0.8g/L

Fig. 3-4-84. Antifungal activity of product D against Botrytis spp. from Kumsan
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0.4g/L 0.8g/L

Fig. 3-4-85. Effect of product D to PDA medium at 25C for mycelial growth of
Botrytis spp. from Kumsan
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S 3 &8

Antifungal activity, %

8

0.5g/L lg/L 2g/L 4g/L

Fig. 3-4-86. Antifungal activity of product N against Botrytis spp. from Kumsan
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Control

4.0g/L

Fig. 3-4-87. Effect of product N to PDA medium at 25C for mycelial growth of
Botrytis spp. from Kumsan.
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2 92 A AFae wE g FAdUEY S FE ATEHS 9]
(cucumber)®] 3 7}H (powdery mildew) Aol AddE FAFAFHAARE E43 U

45 TAGA 1930 AAZ}. 2 ol(Cucumis sativus L.) 2

N

FEw e Podosphaera xanthii

Y Golovinomyces cichoracearum®)et= +Fo] B o A= HozA, 0]
A 71 A2 W F stdolth olE w%e] WAMELS B Erysiphaceae %ol %3t

AOR olgs Twe7l= W oEE AR deA AUt

1 AN JERE Ao By ub glth o]gA
ofEA A v Ael #std = ofA A dE ] vk A9 glow, AEH 24 A
oz AFEE Ay FT2 MTE v gl ez dEA Uk
ATHL Qo] AVEH A g A7E FAsy] HA AR AGd AETA
Santou9} o|¥A A% PI197088-1< wnjste] WEA A F7 IS A 849it)
A AP FT A

FH A 3FAgo] A E A S H A (quantitative trait loci, QTLs)ell ¢]3] ZAHT}E AP S

o Arkeel e AR ARE A%H PEE BAw, ok U7
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230 A 2709k 3709 AT A EAH. o5 T & UHe] QTLL 7+ =39 874 &
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(nested) PCRE A A $#3stAtt (PCR/nested PCR).

O BAEIAe Ex AEe H#HYUT 0. neolycopersici Y& Erysiphe trifolii  (syn.
Microsphaera trifolii)®] TR} 43 A X35} T}

AT 252 RT-PCR/nested PCR ©]tt th% RT-PCR/nested PCRE ©o]&3to] & #4
FAA B = AAAE FEste Ao] Zhesidlth. A7AES dobd 9 deots d
NA BAFEAES EvtE oA Ao r AAG F 74A SATFEHE
Aok 2 A3 WEe-FEY 49 TUB2-olS wold 9 wold oA wd ¥ Qo
A AE CUT1-ol> ofgolrt MAEHT AFAES UAEdn A wA =23 20

3. Aol BAEY AFH FAAY ASH AT

[k

g2 UMR PaVé and UMR GenHort' 17429 ' V. Caffier '¢} $5 AL ES A}
B} FE CPIR2CIA Y AZEE ARAE FAAE AEHAG ofFel #F A7 A3}E Y Plant
Pathology'#] £#}¢l =& o7 2xat)t 'INRA'ZZFA /A2d * M. zumi' FZ9 A3
AL A FFl FastA ol 8ol gtk o] AFAEL A Ve & Y A4 A
Aol ola] TR = Aom AAHolA fARE, AvE AFHEA F I o] FHAAI
HAHAY 2 o] ow EFsHA A& A L EEtE dAo] AujA ol e, H
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o285y =¥ 3A7FY(powdery mildew), =W (eaf rust), 7555 % (scald) A 34
FAAFE F2st7] ¢85t AB-QTL(advanced backcross—qunatitative trait loci) #21&
T3 AE TAG' A HAAZ AN A7ELe A7 (Blumeria graminis f. sp.
hordei L.)¥ =W (Puccinia hordei L.), 7553 % (Rhynchosporium secalis (Oud.) J.
Davis)oll tigh M= A FHAAE FA2 A=l XA 717] g HHow F3¥
Bzl AujF  Scarlett’Z ok¥ ®eE ISR42-8 AlFTE wHjste]  Er4=A(doubled
haploid, DH)Z oju %o 2 543 BC2DH(advanced backcross doubled haploid) H&& A
52 QTL ¥4 & F3gth 8 A9 v& oA A el o 273 ¥ HA A
£ 987 SSR frdaae] FAdxd Azt g EAE A3 AVFEH A3 QTLel 9
A, A= A QTLel 670, 22lar 7554 A4 QTLe] 3747F S At

ARA o#o] AgA QTL P do] =94 4

g WAo] Z+2k Hdf 515, 376, 165% HAE Al

5. EviE S VIR AIAH FHA d8d vA A

E

rlo

o ojgelore] Bari W83} Foggia ishe] Aoz 74 A% ¥y A4
vtE 27FEW AZAY FdAkel dvkE PCR v S AR

TR A48 T IHARA g AA=A ®ut ol by

AFogAr st Z8sHE F8&3 AEolvh 1y, Akl oF It Az

A YA ghael At o7k wg Edo] Fha Stk

EvtEE AAHoR v

A el BEvtE AuES A7FFel AeAdl Ao FIHAA, oAl Az A
FA AT FFol B AR 84 Al A ow A4 gt o] e

A7bEY AY FAFERE oL, o2 o3 ¢ AT QEH, o] fAAES BE o
] KEI v mE AEWE B8 A Aol oA S Fa
223, olv] o137 ol-3 fAAd ATE PCR w7 Aol 24 Folg AFHLE ol2

4 A AEe] AA BAEE AZAHY FAFA oA AMFL W

2
re

o F2 AaS 433, o] d4e 71x 1 BSA(bulked segregant analysis)E 43 g},
1 A 3 719 RAPD(random amplified polymorphic DNA) m}# 7} oA R eto| A 3+

AR, T Fd FAS 27l SEiA olAS ©A] CAPS(cleaved amplified
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polymorphic sequence) PFAZE HAZAI T 18]a1, 26709 Zefelw 23S AbE] 2 Ay}
27019 AFLP(amplified fragment length polymorphism) "}#17} &<1% 3t}
ATee] mad, EvtE G Ao ARAUA A CAPS wFAe 2709 AFLP
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