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SUMMARY
(JELFE)

I. Title of Research

Improvements of value added and market using Highly Activated Calcium

. The Objective and Importance of Research

Highly Activated Calcium(below HAC) is the oxidized calcium made by
dissolving shell materials with high voltage, about 15,000V, and high temperature
(1,50075,000). This HAC is a material with a very high degree of purity without
toxicant. This HAC decreases chemical reaction so the degree of being active and

dissolving living material is outstanding.

The research for various minerlas that calcium, Mg etc. analysis content analysis,
incubation period, mycelial density, DPI, valid germination stipe, individual weight,
Trichoderma harzianum, Psedomonas tolassii and accumulation amount of organic
high activated calcium for various kinds of mushrooms by treating 100, 200, 300, 400,
500, 600, 700, 800, 900, 1000(multiples) of high activated calcium is improvements

of value added and market.

IM. The Contents and Category of Research

1. Effect of Highly Activated Calcium for Mushroom Growth Step

2. Effect of Highly Activated Calcium for Mushroom Growth promotion, freshness
degree, storage period and transfer of substance.

3. Effect of Highly Activated Calcium for some Mushrooms Pathogenic germs.

IV. Results of Research

1. Highly Activated Calcium(below HAC) is the oxidized calcium made by
dissolving shell materials with high voltage, about 15,000V, and high temperature
(1,50075,000). This HAC is a material with a very high degree of purity without

toxicant. This HAC decreases chemical reaction so the degree of being active and



dissolving living material is outstanding. The effects of HAC on the propagation
of mushrooms are following. In the case of the Pleurotus ostreatus, when
controlling media moisture by mixing with the HAC, mycelium cultivating days
were shortened by 2days. The day required for primordial formation after
inoculation(DPI) were one day faster. The number of stem was 15 and individual
weight was 248g/850cc, a 6.5% increase. In the case of Pleurotus eryngii, when
controlling media moisture by mixing with the highly activated calcium, mycelium
cultivating days were shortened by 3days. DPI were 1 day faster. The day
required for colonization after inoculation was shortened by 6days and individual
weight was 108.8g/850cc, a 9.7% increase. In the case of Flamulina velutipes, the
highly activated calcium was the best for scraping up mycelium. Mycelium
incubating days were shortened by 2days. DPI were shortened by 3days. The day
required for colonization after inoculation was lday faster and the period of
cultivation was shortened by 3days. Individual weight was 165g/850cc, a 6.7%
increase. In the case of Lentinus edodes, when mixing media with the highly
cultivated calcium, cultivating days were shortened by 3 days. The days for
becoming brown in color were 2 days faster and the days of the first harvest
were shortened by 4 days. The weight of mushrooms was 169g/2kg, a 9.7%

increase.

2. The research for incubation period, mycelial density, DPI, valid germination stipe,
individual weight and accumulation amount of organic high activated calcium for P.
ostreatus by treating 100, 200, 300, 400, 500, 600, 700, 800, 900, 1000(multiples) of
high activated calcium i1s following.

1) Incubation periods of P. ostreatus are 21, 20, 20, 21, 23, 25, 27, 28, 29, 30days per
each treatment withhigh activated calcium, Compare to the control which is took 22
days of incubation period, It is reduced 1 or 2 days for the treatment of 100~
400multiples.

2) Mycelial density of P. ostreatus which is treated with high activated calcium
between 100 and 400multiples is very compacted, but the It is normal as the control for

the treatment ofhigh activated calcium between 500 and 1000multiples.



3) DPI of P. ostreatus which is treated with high activated calcium between 100
and 400multiples was reduced 1 or 2days. It is compared to the control, which is
took 5 days..

4) Valid germination stipe of P. ostreatus which is treated with high activated
calcium between 100 and 400multiples is between 19 and 21 stipes. It is increased 1
or 3 stipes compare to the 18 stipes of control. Valid germination stipe of P.
ostreatus which is treated high activated calcium between 500 and 1000multiples is
between 10 and 17 stipes. It is reduced 1 or 8 stipes as the concentration
increased compare to the control.

5) Individual weight of P. ostreatus which is treated with high activated calcium
between 100 and 400multiples is between 129 and 138g/850cc. It is increased
4.9712.2% compare to 123g/850cc of the control. Individual weight of P. ostreatus
which 1s treated with high activated calcium between 500 and 1000multiples is
between 94 and 122g/850cc. It is reduced 0.8723.6% as the concentration increased
compare to 123g/850cc of the control.

6) Accumulation amount of organic high activated calcium for P. ostreatus which
is treated withhigh activated calcium between 100 and 1000multiples is 2.73 ~
10.8mg/g/dry. It is increased 54.67216 times as the concentration increased

compare to 0.0omg/g/dry of the control.

3. The results of examining cultivation of oyster mushroom using high activated
calcium for determining the condition of artificially culturing oyster
mushroom(Pleurotus ostreatus) are as follows.

1) Mycelial growth and density of oyster mushroom. were the highest in the
medium of waste cotton(spinning) : corn cob(80 : 20, V/V) followed by the order
of rice bran, beet pulp. Expecially, mycelial growth and density of oyster
mushroom is the lowest at the mixture rate of 80% waste cotton(spinning) : 10%
beet pulp.

2) Mycelial growth and density of oyster mushroom. were the highest in the
medium of cotton seed hull and beet pulp mixture followed by the order of rice

bran, corn cob. Expecially, mycelial growth and density of oyster mushroom is the

,10,



lowest at the mixture rate of 80% cotton seed hull : above 20% rice bran.

3) Mycelial growth and density of oyster mushroom. were the highest in the
medium rate of 70% waste cotton(spinning), 10% corn cob and 10% beet
pulp(V/V).

4) Mycelial growth and density of oyster mushroom. were the highest in the
medium rate of 70% cotton seed hull , 10% corn cob and 10% beet pulp(V/V).
Optimal concentration of high activated calcium for the mycelial growth and
density of oyster mushroom were shown to be 500 times concentration. Optimal
water contents for the mycelial growth and density of high activated calcium was
70%.

5) High Activated Ionic Calcium(Eco biotech) made of oyster shell under high
temperature and high voltage and This calcium oxide has weak molecular bonding
force. During the growing of Mushrooms, the Km valuesby calcium effect of
Agaricus bisporus, P. ostreatus, L. edodes, F. velutipes. P. eryngii inEMP, HMP
Pathway for the ATP-ADP, NADP-NADPH? of 5th and 10th day after spouted
were increased each 7%, 12%, 14% at 500, 800, 1000 dilution on Agaricus bisporus
compare with control spot. Glucose 6 phosphate, Glucone 6-phosphate were
increased 8%, 15%, 18% at each dilution. Transferred calcium’s content is each
8%, 7%, 85% at each dilution.

P. ostreatus 7%, 8%, 85% Glucose, Glucose 6 phosphate, Glucone 6-phosphate
were 5%, 6%, 6% and Transferred calcium were each 5%, 5%. 5%, 6%, L. edodes
were increased each 5%, 8%, 8%. Glucose, Glucose 6 phosphate, Glucone
6-phosphatewere increased each 8%, 10%, 12%. Transferred calcium were
increased each 6%, 7%, 7%. F. velutipes were increased each 7%, 8%,
8%.Glucose, Glucose 6 phosphate, Glucone 6-phosphate were increased each 8%,
1196, 13%. Transferred calcium were transferred each 5%, 5%. 5%, 6%, P. eryngii
were increased each 6%, 8%, 9% and Glucose, Glucose 6 phosphate, Glucone
6-phosphate were increased each 8%, 13%, 15%. Transferred calciums are each

4%, 5%, 1%.

,11,
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Table 1. Economic benefit and increased yield of mushrooms treated by HAC

Kind of Incr.e ased Production Additior.led Marketability (2001year, | Value added(one

mushrooms | Jield | amounts(001 ) production |\ " S cq ition) | hundred million)

effect(%) year/Ton) amounts(Ton)

P. ostreatus 7 70,529 4,937 4,189 293

L. edodes 9 4,149 373 273 25

A. bisporus 6 18,089 1,085 548 33

F. velutipes 10 37,955 3,800 761 76

P. eryngii 8 1,490 119 11 1
Total 132,212 10,314 5,782 428

* Increased yield effect(%6) is a result treated by HAC and 1200 multiple of

mineral conc.
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Table 2. Value added of mushrooms treated by HAC

Kind of Suppos.e d .. . Existing price of
production |Existing price functional mushrooms Value added |Value addeid(.one
mushrooms | amounts(2001 | (Won)/kg (Won)/kg (Won)/kg | hundred million)
year/Ton)
P. ostreatus 3,530 8,380 12,570 4,190 148
L. edodes 210 8,370 12,550 4,180 9
A. bisporus 900 3,880 5,820 1,940 17
F. velutipes 1,900 2,250 3,370 1,120 21
P. eryngii 70 3,300 13,200 4,400 3
Total 6,610 198

* Supposed production amounts set 5% on the basis of domestic total production

amounts(2001 year/Ton)

Sl F8 AEHAY A RS BY ARTAo] Fgol whel 274u) kA Aol 7t
U Gz Ak 133212 02 AR 57829 Aol tH(E 3).
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Table 3. Scale of Korean marketability in the chief edible mushrooms

Kind of Market rate Production amounts Marketability
mushrooms Grade (Won/kg) (2001 year/Ton) |(one hundred million)
P. ostreatus Superior 8,380 35,265 2,955

Medium 4,500 21,159 952
Low class 2,000 14,105 282
Sum 70,529 4,189
L. edodes Superior 8,370 2,075 174
Medium 5,870 1,245 73
Low class 3,130 829 26
Sum 4,149 273
A. bisporus Superior 3,380 9,045 351
Medium 2,630 5,427 143
Low class 1,500 3,617 54
Sum 18,089 548
F. velutipes Superior 2,250 18,978 427
Medium 2,000 11,387 228
Low class 1,400 7,590 106
Sum 37,955 761
P. eryngii Superior 8,800 745 7
Medium 6,660 447 3
Low class 4,670 298 1
Sum 1,490 11
Sum 133,212 5,782

* Superior, Medium, Low class was divided into 50%, 30%, 20% respectively

* Data source; Ministry of agriculture and forest, Forest service statistics etc.

* Market value set on the basis of present price(2004 year)
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AAZE d4EE BT FUlE el 83

i
ARt A A Gl 2 Rbeiekal shgih
el

58] ARl RBYLHS ALY W Axdo] o] gy xHe] ALuol
Egslol 2wt Aol vehbe 47t JonE Fodcr @tk 1R 717
2 E9 Aa wme A AAAS) H4 S0em AE Wolx szeols] Fi Aol o
Asheh.
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Table 4. Effect of HAC treatment for growth step of P. ostreatus

WA B2 A A, B, AR 5 ol

H YA S 7|Fo® s ®o)

Incubating Valid Stipe length . ..
. .. . Pileus . Freshness |Individual
period(day)/M | DPI |germination /Stipe . Pileus .
Growth steps . . . . size degree  |weight
yeelial density |(days) stipe diameter (o) colour (5day/20C) | (@/850cc)
(231 850cc) (pieces) (mm) v &
Moisture Stron
adjustment of 23/++++ 3 15 69/14 34 g 6 148
. gray
media
Scratching 25/+++ 3 14 71/16 35 | Stone 6 146
gray
Germination |  25/+++ 4 13 70/17 37 | Stone 8 145
gray
Growth 25/+++ 4 12 69/15 33 | Strong 8 145
gray
Control 25/+++ 4 12 65/11 3 | Stong 4 139
gray
* Hyphae density : + : Poor, ++ : General, +++ : Good, ++++. Excellent

+* DPI : Day required for Primordial formation after Inoculation

* Stipe length, stipe diameter and pileus size was measured before just harvest

* Freshness degree(Minamide method) : 10: Very freshness, 8 Freshness, 6. Selling
possibility, 4: Edibility possibility, 2: Edibility impossibility, 0: Deterioration

2. Z=eHHARIF]) A59AE 1842 s AIad

ek Al ASEAE 8 8E AYEde A FEREA EFE o A Sd
F7F 33U SSHAAL HAMREE TP Eokvh 3 2] el 19 waa, s
Aedart dEzT7h 334 BlE) 27U 246U dEEol dAF A HduRFdE
AE T Atk FEHO|AFTE 28MEA] ti 2200 Bl ¥ wkow didolel oA
of thzx~rell sl Z+zt 64, 5.0mm7F a1, 2tA7]= Llmm 2hopxH, A E=(5/20T %

2)7F EzTFE 6(Fmrbs)el whH 8(ald)olm | JfAF o] 108.1g/850ccEA W E T
98.5g/850ccol Hl&l 9.7%7F FHE ASGAE AT HF EL dAoly udA
Zhr o]l A 2] (10008 ) o] 18 F(850cc) 0.3cc 2L ¥ o] 74 wol A Q=g
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T HAle SEEHARY dS 2895 d5EIE Hojut FEleH A
A0 de7t ixT 335¢9Q Wb F57v ZoldA Al oF 8YU TSu|o] i
SHPA AR o 4t FEREO|AFE w7 GARA = &3 Ao 53]
el mls) didol= BlszskAY 4lmm ZoAAH, AL 670.7mm AAH, 4
AEs txz277F 6(Fv7hs)Ql Riw ho] A5 AeAlol= 8(Ald)=A &7t
glom, AAZo] thET 985¢/850ccel WlEl 102.87104.3¢/850cc A 4475.9%7F %2
HATHEE 5).
TS ST w wjA o ojAs e ATt FAHEHA FEF
o' v& elry Fasith webA agddzgol] wjAled &S o] 1k 3} gt
2 FTFEIdet A S459ds strE wgds o
Az Aol Fobxl
o]t}. Niederpruem(1963)2 X ulujAl S o]
B 93 = 2 FALE w g *]Efﬂ]% KOH(potassium hydroxide) & ¥ A
Z710ll @] KOH7} o] ibsler
FAANZ o ZAPA 7 G

@Ak ARV A8 G4 gedtn nasg,
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Table 5. Effect of HAC treatment for growth step of P. eryngii

Incubating Valid Stipe
period(day)/ DPI DCI at " length Pileus | Freshness |Individual
Growth steps Mycelial (davs) | (days) gc‘(:n;?ael /Stipe size degree weight
density y ¥y (o D ) diameter (mm) | (5day/207C) | (g/850cc)
(23850cc) pieces (mm)
Moisture
adjustment of| 29/++++ 6 271 2.8 1102.5/32.4| 43.2 8 108.1
media
Scratching 32/+++ 5 26.8 2.6 (100.2/33.4| 455 8 104.3
Germination | 32/+++ 5 26.1 25 199.4/335| 46.4 8 103.5
Growth 32/+++ 7 32.2 22 1971/281| 487 8 102.8
Control 32/+++ 7 33.5 22 196.1/274| 443 6 98.5

* Hyphae density : + : Poor, ++ : General, +++ : Good, ++++ Excellent

* DPI © Day required for Primordial formation after Inoculation

#* DCI : Day required for Primordial Colonization after Inoculation

* Stipe length, stipe diameter and pileus size was measured before just harvest

* Freshness degree(Minamide method) : 10: Very freshness, 8: Freshness, 6: Selling possibility, 4: Edibility
possibility, 2: Edibility impossibility, 0: Deterioration
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* Growth environment : Temperature(14715C), Humidity(85790%), CO2 : 95071050ppm, Lux : 807100

3. FoluA AHAAE ndNZH HEan
ol Ale] AeeAdE Ay A ade =eeuAloly ZelguAle] wjx4
TEREA(ED A7 7P 2 vk oAl v Al AT 7P E AT
WolMAlS w57 § AT uf FAPNGAFTE 219 2=A 2T 23 Kot 293 d5E
Atk Egh 2ol A0 UeE 3Y whEL, fEo] ATt 35270 = Atz 335700l 1] &)
17707F 6 @gkon gidolst thd o] vzl vlsl 22t 4, lmm7b 23, BH71702 6
o k2w ez 2292 A gz 256l vl 393 o
5= E97F Ak AHAEGY/20TH2)7F 2T 44871590 jHH HE = 6
(FAw)7F5)"8(Al Ao, A F o] 165g/850ccEA WZT 176g/850ccol Hl&l 6.7%7}F
THEH AKHAE AHE F HE F& dA ot

A 2, o], A aAE Ak ZHzh diEzTel vlE Y
A=, AE7IZE Auj7Ize] 17394 dEE o, fdoler
dojxm fFadteldr wolAE AFgelth AXdE= gzt 42875
6(F7bs) T 8 EA &EAUE glow, ATl tiET 165g/850ccel Bl
1707175g/850cc 24 376%7F 5 #= A tHE 6).
HARSGAFT F57] A4S wide] daw el v
A Adbolgt= 2A=E Fo] wstE WS A ASIE Ajle

2~ =
1"—ZE
an
E

Fol
17 e

ok
2
iy
o\
it}

N
ofN
(o
o

iA's

W =S AAS L S Fast7] 98 18T 10ccHE Axsted 1

S 10008 oz B Asle 2 00lcc/1M7F Q¥ P2 19 100008 7|+ 2 100cc”}
o9 19 8o)d 10¢/mMd 100008 & Abgstezs ngddzds ddeo] AAH 5
e HomA A&7t gEHBR Asy], d7A ARanit

o

ol Al ALA FA Al dEifrdol v B A b A7) e tel &9
(rotation) @& Yl FEHANA Add =9 4282 o] AFd dF=S

s AFEE B3 tHGruen, H. E., 1969., 1976., Gruen, H. E., and Wu, S., 1972).

Table 6. Effect of HAC treatment for growth step of F. velutipes

Incubating Valid Stipe length
period(day)/M | DPI DCI | germinatio /Stipe
ycelial density | (days) | (days) n stipe diameter

(23 850cc) (pieces) (mm)

Freshness |Individual
degree  |weight
(5day/20C) | (g/850cc)

Growth steps
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Moisture

adjustment of| 21/+++ 11 23 349 128/15 6 174
media
Scratching 20/+++ 10 22 352 127/17 6 176
Germination 20/+++ 10 23 354 128/17 8 170
Growth 23/+++ 13 24 335 123/17 8 175
Control 23/+++ 13 25 335 123/16 4 165

* Hyphae density : + : Poor, ++ : General, +++ : Good, ++++. Excellent

* DPI : Day required for Primordial formation after Inoculation

* DCI : Day required for Primordial Colonization after Inoculation

* Growth environment : Temperature(Incubating room 20C, Germinating room 10714°C, Suppressing room
374C, Growing room 6°8T), Humidity(Incubating room 70%, Germinating room 90% Suppressing room
75%, Growing room70%)

% Stipe length, stipe diameter and pileus size was measured before just harvest

* Freshness degree(Minamide method) : 10: Very freshness, 8: Freshness, 6. Selling possibility, 4: Edibility
possibility, 2: Edibility impossibility, 0: Deterioration

Aste] étﬂi}(ﬁﬂ)ﬁﬂ—t— I o] Qi

LS AYstEEA] wSFdFT 26002 A 3, At Al Ao
28997 619 o mA  4Y G, 7l H S0l 84%=A
e F4 WAl AdSF Ao MAFE B7goEA 2T
24.5g0) W8] 4.9%, TS 169g/2kg o2 A 2T 154g/2kgol HIE 97% THEE a9
7F AUt

7], wol, As Tl At ® gz Hloﬂ HEFdg. AAAd, 2ude A
FErods NN, NAZF, FF Tol BF FNHE 4

oyse(1986), Royse, Schisleret D1eh1e(1985)9] BaAe] o3td 67]9 ko

=
o
=
o
SO
=

AEEA B&o] 145%HE IATT At oA ABAR of AL e
Astolth, ¥ EuwA nFYBH AGAANAEL 178 AFHA7] W] 85%

T aL
2 w3 wre Astolgdth,
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Table 7. Effect of HAC treatment for growth step of L. edodes

Day
Incubating | Browning . require | Abnormal Individual .
. Browning | d for |mushroom . Yield
Growth steps period(day) stage . weight Ko Pot)
(¢/%g Pot)| (Days) degree first rate (2) (g/2kg Pot
g harvest (%)
(days)
Moisture
adjustment of 26 15 e+ 61 8.4 25.7 169
media
Scratching 27 16 +++ 63 9.1 26.1 163
Germination 26 16 4+ 62 8.6 26.7 164
Growth 29 17 ++ 65 9.3 26.2 160
Control 29 17 ++ 65 10.9 24.5 154

* Growing condition: Incubating room 25C, Browning 25C, 200Lux, Temperature change
* Browning degree : + : Poor, ++ ! Ordinary, +++ : Good
* Day required for first harvest : From spawning incubating completion to first harvest

* Browning stage(Days) : From spawning incubating completion to formation of browning substance
A 44 4 &

1&g ZES RS 12(1,50075,000C )N A arxd F
T

A7 A Aideks AstZgoeld, AFe &=

bl

eI AL X FREREA B o dASASFT 2d ©@F, 2ol AdSE 1
o wh= a1, fraol A7 1670, MAIS o] 148g/850cc® 6.5% 5 A th
el WA X FEZEA EFE o dAMGASTE 39 ©E, 2dbo] 2Q A5

19 mz23 ASAQA57E 647F @5 /A S o] 108.1g/850cc® 9.7% 545 Atk
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golusle @3/ Al Avt /g Bk BAFAFIL 29 B, o] madst

39 w1 AL7e 19 wan Aujr] e 397 w3 A F o] 165g/850cc £6.7%

=)o)
o‘l‘E] /v\‘:]r-

¥ae WA &% Al AUt 3, ZARE AlRFde] 29, A S8 AadgU 49 o
=5 FEe 169g/2kg 02 9.7% ZFH Tt
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wolth, Ar717F AE2E AshA stal B 7HA A S dod]= el 2 F 3
7] wizell, %8 w2 FAsAe ol Al s dsts WolAAE 7}x]_,—r_
AtHGoldhaber SB. 2003). W AAIok el BAA 7es fdAME 2w
4ot (Combs GF &, 1998, McKenzie R.C, &, 1998; Levander OA. 1997).
AAS] B el A AEA AFe] Zae FE ¥
HBetagts 539 gaes Ao Fe= vl B2 Fo Zao] £3Ho
, o Aol Al g AMRES w=elA TP BE 4 Zas AT
thr(Arthur JR.1991). T3} gjajobe] A Ao Foll= ofF A2 ¢
EokE o] Qlal, o] AHeM = HALE T Ly FFo] AF R
ok A=l vt Ziol FHE oA Ak F2 oy <+
o= Zo] B Eth(Corvilain B, 5 1991; Longnecker MP %. 1991). 2 7% A
I, 53] BepEA ARe 5= 0‘51]}\] e T2 A %%%O]E}. 19821 of] A]
198611 Ateloll m] A EojoREbd Aol A AAIT H= R AR FA o] XA}
(Total Diet Study)ell ¢J&td, -2 A dUe &4 &3 19 dAd=e 24
S AH3a dvhar 3 td(Pennington JA 5, 1991).
z

Jioﬁiﬂi%

Ho

H
e AP Fol Zgol v A wabA g Aol Wy 53 SHo 4
A Hko| A 71 £3] B 4 JAHU.S. Department of Agriculture, 2003). Zr4 2 A
PO Az EES vtesdH Agdolng, Zgo] s AL 7lsdE 9
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kS v A 4 Jdth(McKenzie RC, 5., 1998). &= AFAt50 93d, Zgo] K304
foE Ay o3 G 75 AstE AshAl star, A Ae dY dHE 82
=3 Zo] A

5 Mol m 2= S 2ol Levander OA. 1997).

g B2 JddH4AE AHez o v AT Y (total parenteral nutrition
TPN)e gt o] Est= Aol A E & 4 Slth(Bialostosky K, &, 2002; Zhou BF, %,
Yol A-sstA] &= Abgre]l AP FALE

o
S
S
@
e
2l
=

oM
—Ll
i
o2
(7
g
o
e
B~
N

E3 JURSs FEFs WS w3t A3 o0 e HEHY JULE A

o=

[¢] =
mol AURe ol FASE golth 2g $ES 9] A9 @1 WBTH Y
H
=]

e Rew gels B FRE dWolmel, Aol RESAL ngEA ¥ & 9
tHCombs GF. 2000). % &4 Wolmels &s/l¢ ol e JYasl F4
NE G MABE, JFPUE F/1A0R wUHG] AAF ARI} o] FofA

F QA @ Bart ATHCombs GF. 2000). FREFe AAow 93 wATH 4P
Mol olEsh Algte BF 24 mEol A5dolth el B HEW 9l vy
A Gy Abolel A WHA T2 9d nATH dPPL S Bkel 2HS
HESE AL A4Hel o] FAHElls DR 5, 2003). ol Ml 45 oo

7l A3 A8HI 22 As|H Zole 2w F5E AskAZE F vk dRE
o] Zg Aoy HE2 FER A2 FAke] Ank oS woldl Abghyk o] A3l
AT Ao #HAEo dtH(Zimmerman MB %, 2002). oA ZH4p ®ZFo] H Q3
A gdetEd, ashrid AWol da Aol ¥ Hol udE AMEES HAls|op st
(Beck MA, 5., 2003). 2% A5+ 5 Z+H Folu %

Aot gt gl AgdSdS I fo g gk AfgEo] WS AAFET
(Levander OA &, 1997, Levander OA. 1991; Gramm H]J, 5. 1995; Abrams CK, &
1992; Rannem T, 5. 1998; Kuroki F, 5. 2003; Rannem T, 5. 1992). =3k W] o
A Fol Zsgol AA E3HE A QY AFEEAA SAFTES AQT R HAE o

H A3] EH(Abrams CK, 5. 1992).

1983l A 1990t Z=7b4] wl=o] dx o] dR3} FEyolA Z HFol O]Q'
2 veke] st vl ol distel Asidvh. el 200mge] #
= BFohs A2 gHSke] At A 9 MAA FAdH(Bjerre B, 5. 1989).
gy BE AgelA Z ek oF Atele #EAS HolAE &Fstth 19829 1F
SAF 795 (Nurses Health Study)oll FFodgh Shell A€ 2 o] gle 6% W o] 49
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129g/850ccE A1 o 2 123g/850cce] Hl&l 4.8%7F =%+ 2345 Yelydy. v
4210081 ) ek WAL Afulg wj Aol FH7tstel BIAS AnisidS W =Eh e
WAooz  Hdolg n@AHZAE  Holde  273mg/g/dryQl  WHH dlEZFolE
0.05mg/g/dry7b E-r=lo] 546M7F BATHGE 1. =eteM A dx2&2 oF 10%4 =
A 2221008 Y) A elE shls W ek Al Al 100gE °oF 27mgo2A 1Y
100ge] AA =t Als AT 7Hgsidsd 19 AFFHRDA)O X mAl= ol
ohar g zhgie

7= dARE R AAA FA tig AT Zus AlYstale 719 flth Ly,
SH.(A973) v FF5IWAe A Pl Zo] dasita v 1= o
B As A Alolgt e Bl o] MAlS Al A3 Zsgo] S elAnt A
AAZE RS HIH T A
B

=
ARE A A Gl 2 Rbeiekal shsih

I~
BHUS, 2osads,

H
TradT, M, 1242s dolgs =
=

)~

e

71 @42 WENS  Saccharomyces cerevisiage & @ UFaRQ
Saccharomyces carlsbergensisﬂ HAEE Tdazxe] MA3] FFstHA FEAT| L )
Yol TRE ¥ ERAAE , AlF s Azste] deth

,30,



Table 1. Effect of high activated calcium concentration(100multiples) treatment for

mycelial growth, yield and organic high activated calcium of P. ostreatus

High activated P .
. Incubating period/ Valid germination Individual Orgdmc high
calcium Mycelial density DPI stipe weight activated
concentrati (23C, 850cc, day) (days) (pieces) (g/850cc) (nzgl/cgn/g?y)
on
100mg/50g 21/++++ 4 19 129 2.73
Control 22/+++ 5 18 123 0.05

* Hyphae density : + : Poor, ++ : General, +++ : Good, ++++ Excellent

* DPI : Day required for Primordial formation after Inoculation
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Table 2. Effect ofhigh activated calcium concentration(200 multiples) treatment for

mycelial growth, yield and organic high activated calcium of P. ostreatus

high activated Incubating period/ Valid germination Individual Orgaplc high
. . DPI . . activated
calcium Mycelial density stipe weight .
~ (23T, &ce, day) | Y (pieces) (g/850cc) calcium
concentration C, &lcc, day pieces greduee (mg/g/dry)
200multiples 20/++++ 4 20 133 3.55
Control 22/ +++ 5 18 123 0.05

* Hyphae density : + : Poor, ++ ! General, +++ @ Good, ++++ Excellent

* DPI : Day required for Primordial formation after Inoculation
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Table 3. Effect ofhigh activated calcium concentration(300multiples) treatment for

mycelial growth, yield and organic high activated calcium of P. ostreatus

high activated Incubating period/ Valid germination Individual Orgaplc high
. . DPI . . activated
calcium Mycelial density stipe weight .
~ (23T &oce, day) | 9 (pieces) (g/850cc) calcium
concentration ¢ 80cc, day pieces g/8ee) | (e /a/dry)
300multiples 20/++++ 3 21 138 5.36
Control 22/ +++ 5 18 123 0.05

* Hyphae density : + : Poor, ++ ! General, +++ @ Good, ++++ Excellent

* DPI : Day required for Primordial formation after Inoculation
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Table 4. Effect of high activated calcium concentration(400multiples) treatment for

mycelial growth, yield and organic high activated calcium of P. ostreatus

high activated Incubating period/ Valid germination Individual Orgafllc high
. . DPI . . activated
calcium Mycelial density stipe weight .
; (237, 350cc,day) (days) (pieces) (g/850cc) calcium
concentration eaec,day P & (mg/g/dry)
400multiples 21/++++ 4 20 137 6.8
Control 22/ +++ 5 18 123 0.05

* Hyphae density : + : Poor, ++ ! General, +++ @ Good, ++++ Excellent

* DPI © Day required for Primordial formation after Inoculation
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Table 5. Effect ofhigh activated calcium concentration(500multiples) treatment for

mycelial growth, yield and organic high activated calcium of P. ostreatus

high activated Incubating period/ | | Valid germination | Individual Oragce‘;vizti‘;gh
calcium Mycelial density | (=) stipe weight calcium
concentration| (237 8%0ccday) (pieces) (&/850cc) | ()
500multiples 23/+++ 6 17 122 8.19
Control 22/+++ 5 18 123 0.05
+ Hyphae density : + : Poor, ++ : General, +++ : Good, ++++ Excellent
« DPI : Day required for Primordial formation after Inoculation
6. 6001 nFZF A9 -‘:E‘r‘:ﬂ‘ﬂ’}i ¥
et Aol gz 6001 Y) Aele] e FAKSEY] flste] wiA| FREEA &
ot AP G AT, FAPE L i‘%}o]i&%‘—? AT, MAT, 13 dolZFs
AT e Al AL s 25 YT 29 W1 3d ZojHal, AR E
-0k Hjszekith gk ko] AQ U 8ARA xR 5l HIske 3Y =9
i, FEEol <L 167124 oz - 18700l Hls) 2707 o AHolxow AjA|F ol
116g/850ccE A =T 123g/850ccet 5.7% #o¥Et AxE Yeguydd. 2844+
(5008 )& =t Al Aulg Aol Hrbstel HAS AuieRS W e Ao
2 Holdl n&dZsw o= 91mg/g/dryQl WHH ol 0.05mg/g/dry7F
FrEel 182v17F Skt 6).

Table 6. Effect of high activated calcium concentration(600multiples) treatment for

mycelial growth, yield and organic high activated calcium of P. ostreatus

High activated Incubating period/ Valid germination Individual Orgali'uc high
. . DPI . . activated
calcium Mycelial density stipe weight .

- (23°C 850cc,day) (days) (pieces) (g/850cc) calcium
concentration ,Sollec,day preces g/eJuee (mg/g/dry)
600multiples 25/+++ 8 16 116 9.1

Control 22/+++ 5 18 123 0.05
* Hyphae density : + : Poor, ++ ! General, +++ : Good, ++++. Excellent

* DPI :

Day required for Primordial formation after Inoculation
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Table 7. Effect ofhigh activated calcium concentration(700multiples) treatment for

mycelial growth, yield and organic high activated calcium of P. ostreatus

High activated Incubating period/ Valid germination Individual Orgar.nc high
. . DPI . . activated
calcium Mycelial density stipe weight .
; (23°C,850cc,day) (days) (pieces) (g/850cc) caleium
concentration soeeday P g (mg/g/dry)
700multiples 27/ +++ 10 14 112 96
Control 22/+++ 5 18 123 0.05

* Hyphae density : + : Poor, ++ ! General, +++ @ Good, ++++ Excellent

* DPI : Day required for Primordial formation after Inoculation
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Table 8. Effect ofhigh activated calcium concentration(800multiples) treatment for

mycelial growth, yield and organic high activated calcium of P. ostreatus

High activated Incubating period/ Valid germination Individual Orgar.nc high
. . DPI . . activated
calcium Mycelial density stipe weight .

; (23°C,850cc,day) (days) (pieces) (g/850cc) calcium
concentration soeeday P g (mg/g/dry)
800multiples 28/+++ 11 13 105 99

Control 22/+++ 5 18 123 0.05
* Hyphae density : + @ Poor, ++ ! General, +++ : Good, ++++ Excellent

* DPI
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RAar, fFadold47t 132 izt 1870 Hls 577F ¥ Holxow A F ol
94g/350ccE A hZFZT 123g/850ccel B8l 23.6% ZEHE 23S Ueuddol waba

s 7 900M Al E WAIAAF BR oz BAEE Halo|rh. 1A Z( 900u] )
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GAZE dolH2 10.3mg/g/dryd] RFH tix 7ol = 0.05mg/g/dry7t = o] 206w
7F BokHH(& 9.

=]

Table 9. Effect ofhigh activated calcium concentration(900multiples) treatment for

mycelial growth, yield and organic high activated calcium of P. ostreatus

High activated Incubating period/ Valid germination Individual Orgar'nc high
. . DPI . . activated
calcium Mycelial density stipe weight .

. (BT S0ccday) | 92V (pieces) (g/850cc) calcium
concentration serecday pieces g/eavee (mg/g/dry)
900multiples 29/+++ 12 13 94 10.3

Control 22/+++ 5 18 123 0.05
* Hyphae density : + : Poor, ++ ! General, +++ : Good, ++++. Excellent

* DPI :

Day required for Primordial formation after Inoculation
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Table 10. Effect of high activated calcium concentration(1000multiples) treatment for

mycelial growth, yield and organic high activated calcium of P. ostreatus

High activated Incubating period/ Valid germination Individual Orgar.nc high
. . DPI . . activated
calcium Mycelial density stipe weight .

: (23T, &ce, day) | AV (pieces) (g/850cc) calcium
concentration » &olee, day peces gresee (mg/g/dry)
1000multiples 30/+++ 13 10 94 10.8

Control 22/+++ 5 18 123 0.05

* Hyphae density : + : Poor, ++ ! General, +++ @ Good, ++++ Excellent

* DPI : Day required for Primordial formation after Inoculation

11. 2842 Ad9 =g Aaddd +FS5153
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(kg/3.3m* )= 6.4785%° TTaEH7F AATHGEE 12).

¥ 12 nBALE Aol 15 % FWETH AF

A

,39,



136
137
138

+++
+++
++

21
19

105
103
124

,40,

+++
+++
++

35
34
24

I
R EEEE L
—~ oA D
El x m ow |1 1 + ~ 4% %
B.lAi o < 1Q Mmmlﬂ
oy N ~ fa\ N [N TR ~
) ar zo TR or
= v W oo | R 3 5 ¥ ol
1ﬂ_,r_Au —_ T T + + ‘\m)n.mm‘w
muo:uAuaEH + b o S = W
= e n —
ST Y RS cow e
T 2F 2
w8 g8 | - WE g o 2
— s =
o~ 1 1 + G O P <
G L O S © ®TErop| 3
I mow |5] 2 N - T
B0 B oo mqﬂpuéi(ﬂ‘ X
== (9] — ‘tﬂ ,ul
Zl T W o | & S = o= R A B
* _ - T @ i TR oo T
mﬂ <~ W M|t + Pl o wd m . B AW
© = ! 2 )
w4 ouF] 8 |2 27T ‘zswcﬁwwﬂ
N+ R — 5 o
T+ G mEoE
4 w2 H T T G AR S (e
_ = fs, & IEBO
I t tl=®F ° FF =
S ot o 3T N F
_,OL.A — — o = AL APE —
6737 N — fay ~ 1 _mﬂH7AﬁMA]Xo
2 = v - |8 8 R T =B
= =] = =l ¥r s mEN¥EA
Mol T b 1 : | o oF F %H&ﬂﬁﬁ
e _ W _
cwea B = |8 44y RESETE| R
RUNEL S — 7
7 = o o 7, ﬂa qMAA N N o)) = <
oy oL 8 | B | 225 HoE - B o
e el = =]l A S (S
» T = E - wE Snm,oEcT,
o i * = 7w oH B

A 2]

HAC

p=
T

HAC+mineral sol




EaEHA HAC, HAC+mineral sol, ¥ 29 BXAwl(g/1.5kg) AF&EE, TA
U o], zt=7], ztE FaFe] Js AT A ARG ES R
RE dixgrEn wailal, dAME RS g Adeidon, tfdols otk #olxlo
o, FES dx

5] 2} vl (g/1.5kg)
TAEA
BA%E | dAne | el | 2arl | gad | 2w
HAC 42 o+ 81 52 o+ 142
HAC+mineral sol 39 +++ 78 55 +++ 147
A 45 ++ 87 57 ++ 136
P FAAAEE  AFAR J1F 0SSN
FAGEE | AT eeen, R eer, BB 4e, O -
gol, %27t mm,  AAE £ AE AERT v, BE

15. 31&4ZE A XFol AW FIFEIEH

%] Aol HAC, HAC+mineral sol, ¥ 2 ¢] = vl (g/850cc), &= Al vl (g/1.5kg)
o AER, wAMEE, o], 2ar], ke FFe JFE AT mEo] A
o EARE =S WAl (g/850ce), A Al (g/1.5kg) R Rt =olAlal, wAME =
oS Agsg. £ dzrRug WA (g/850ce) s 13.1716.7%, A A
(g/15kg)+= 6.3711.2%° SFEH7F AATHGE 15).
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At
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T4 AF7Ize] AFEHAoH 5i] AYsErt 2555 19 ¥ F AHE f

A Z=7F =R 19).

=5

19. =5 L5

i
frt
=S|
=
i
Z
24
=z
4
Jot
ot
2
o
N
N
2
i)
i
2
=
o

A g 4 400 800 1200 1600 2000
B A 10
23 54 109 | 5¢ | & | 5¢ [109|5¢ [109|5¢ [10¥|5¢ [10¥|5¢ |10¥
T o I e o I o I B I o S B B e B e B R R R R
=+

HAC +
108 | 10|10)10] 8 |10 8 | 8| 8| 8| 8| 8] 8

mineral sol

,44,



> A7)z HE AAE
sEd AF717E FA Qe 400,

o - =

AL E TEE A= £Fo 8 F

o)) HAC, HAC+mineral sol, ¢ A g
800, 1200, 1600, 2000uf o2 3l 54, 109 A 3] Minamide 0.2 10: ©]-$-21
A, 8 A, 6 drirke, 4 A87bs, 20 H8ET, 00 WEE wAske] 2ALSES

o},
Z%olol HAC, HAC+mineral sol®] &A1 &3
o] AA7|7ke] AFHYow B3 AEEE

=7h & QETHGE 20).

3T AA

¥ 2. =9 1838 LH A= 2
A sl A7)

3l X
&2 T4 2 ot 400 800 1200 1600 2000
=4 5¢ 110¥€|5¢ [10¥|5¢ |10¥|5¥Y |10¥ | 5¥ [10¥ | 5¢ [10¥| 54 |10¥

A A G| A G A G| A G| A G| A G A A G| A G A A A AT
HAC 0|8 |10]|10]10l/10/10[10]10| 8|10| 8 |10] 8
HAC -+

0|8 |10|10|10/10]10]10]10]| 8 |10| 8 |10] 8

mineral sol
4: 28715,

# A% ZAPEH ¢ Minamide® (100 w)-9-214, 8 414, 6 w7k,

20 AEET, 00 WA
=4 A1(180 X 135 X 25mm)ell B4l 250g#] wol PVCR o g X 4ste] 3Tl 1095

C AZRLRE 7 A= =4

1. 100, 200, 300, 400, 500, 600, 700, 800, 900, 1000w} & & Zr <] vjX| A g
o o% et FAEAZE, FAMEE, 2Rk ds, FEASF, AT, 18

AZa Ao|Fs AN dde bda3 2o

Dagtaz4o Hajo] o3 “elalw Al Ak | 7he Had zhz) 21, 20, 20, 21, 23
25, 27, 28, 29, 30elth. &t 22%e] wlsle] 1007 400wl A= 172Y ©EHH AL
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500710008 4 A 2] = 1789 7HA] s &7h &= wjgrizte] Aof At

)neZr el Aol o3 EEHAl FALEE 1007 4008 A A2 7A = obF A
sk, 5007 1000] 4 A 2] ZAA & 7o} FYskA BBl

g el Aol o el 2ol de= 1007 400M) A 2] = 374 =
iz 596 vl 1729 @50k 500710008 A 2= 6713Y 2 =T 59 1]
3 178Y 7R Fmrt AEFE o)z dSrt Aot

Hm B4 Aol oF “ERuAl FEASE 1007 008 A A2 E 19204 O
27 18700l vlal 17378 S7FEl AT 5007100081 A A 2] 10717702 2T 187K
Hlel] 17870 74#] w7t A= FaAF7E 2o

SmBATHE Aol o “ElMA FHONAFR)S 1000 4008 o)X 2] =
1297138g/850cc® & 123g/850ccoll HIE) 4.9712.2%7H4 %45 2T}, 500710004
A 2= 947122g/850cc® AT 123g/850ccdl WlE) 0.8723.6%7H4 FEIF ELS
= o] iz

6) Aol Ao oF “EemAl A% nBYRE LS 1007 1000u) A A 27
A 2737108mg/g/dry R FE7F EEFE UET 0.05me/g/dryel HIE 54672164 7k
A %7 ¥ e},

2. Z+% w®Aldl HAC, HAC+mineral sol, %329 A u](g/850cc), & X A H)
(g/1.5kg), @AM (kg/3.3m)9 AF&EE, FALE, Hde], %27, AAH, &
Fo AL 2AF ATE e 2o

) ekl #AASEE WAl (g/850ce), B-A A vl (g/1.5kg), A v (kg/3.3
m) BT oRTEY wEda, #AAEEE g8 Xdgsiglon, tidols H A
(g/850cc), &A1 Al (g/15kg)el A5 Aol om, A (kg/3.3m)e] 25 okt &
olATH FEe ETrRu HAMW(g/850cc), = 10.77156%,  EA AH(g/15kg)E
12.8714.9%, #A (kg/3.3m)E= 89713.3%2 =& 77F At
2) AMEollzel HAC, HAC+mineral sol, FAz2 wWAjul(g/850cc), 5 A Al
(g/1.5kg), 73AM(kg/3.3m)e] B&EE, FAMLE, tide], z=a7], 2, e
FFe zAbstATh AlEolls dAMGEEE B A (g/850cc), B4 Al vl (g/1.5kg),
AA (kg/3.3m') BT diZTFRT Zolfa, #AMEEE g& XLsiglon, g4l
v Aol (g/850cc), &A1 Avl(g/1.5kg), A (kg/3.3m)e] A5 <kt Zojxon 4
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F> =T 1o WA (g/850cc),= 4.777.0%, &A1 AW (g/1.5kg)= 2.5711.9%, 4

Al (kg/3.3m')3= 6.4785%°] SEA7E AT

3) oW Alls el HAC, HAC+mineral sol, 7+ 2] ¢ = Aal(g/850cc)e] 7<=
A

AR, Qo) ), AAE, 5% GFE 2ARA BoluALE FARFEEE

ey

= ’ )
R gERTHT weA, FAUEE 0% Ausgor, qaels ok FolHo
W, s dzToh vsw A%E dehsi

4) EaFAlel HAC, HAC+mineral sol, ¥ 29 5-A A9l (g/15kg) AHAEE, o
ZkA7], ZdAe s ko] Qs AT FalEW Al EAR S
TR e, FAPEEE oS AEsilon, ol ozt gobxl
=7 Bt 4478.0%° FFE7t AATH
5 Z%o] Anjel HAC, HAC+mineral sol, F*2l¢ W An](g/850cc), & A Al
(g/1bkg)el BF&E, HAMEE, tde], zba7], ZtAle rko] s FAbskIth &
ol Al FAMEGEEE A (g/850ce), &A1 Al (g/1.0kg) 5 kIt =ol L,
A EE OS5 AEedn e 2R 8 A (g/850cc) = 13.1716.7%, B-A A
l (g/1.5kg) = 6.3711.2%9] Sa77 AUk

3. Zt% w®|Al9 HAC, HAC+mineral sol, 3¢ Agdsrd AZ7E £
2,99, 400, 800, 1200, 1600, 2000%] o2 3} 54, 108 A3t Minamide
Moz 10: MeAM, 8 AM, 6 Hujrls, 4 A&7ts, 20 ALES, 00 ¥R
o2 FAY ALY A= g H 2T

1) =ElglHAle] HAC, HAC+mineral sol®] FA|=2& 4
A FA e A7) AFHJ o 53] Ads =
T FAEL =oALt

2) AEol1z o] HAC, HAC+mineral sol®] A EAL FAH T HTE A

Am fFA e A7I3e] AZHNeH 53] Aesrrt 555 19 85 JAAde

A =7F =k

S

A% FAZE7F =9k
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FAE7F =94

5) £%olo HAC, HAC+mineral sol®] FA =S FAHTHT HIdsedz AAE
A9 AF7|ke] dAFEAoH 53 Ays®rt =&55 19 78 F AR f
A =7t =kt
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UE Pfad, dErs JuAERE 55 TAToRA JYES
3 tH(Waksman 5, 1931, 1932, 1934, 1939). ¥ Aol A3}t
e A= dids] wol skl oyt A WA e 71d AA= =
ow vl HZEA FAEC A7) wol Aol A A =
Shal vk el e GYde ATEe @A, AAadd Eo] 7]
ste, Z4, 9, 2, &, vtadls T Tl ol ofdd, e, %Rl
A4 oy HET 5o fridEo] Hestun S th(Hashimoto, 1974,
Khanna, 1985, Mueller 5, 1985, Srivastava %, 1970). AA] = A A8] 7] & (uf=#])<l
A&, Fub, dJd, HE Sele HolA due B Yt EEo 2315 o]
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A2d Aw H Iy

dardAEstue] BEFQA KNAC 1004(53: Pleurotus ostreatus)s 27t
PDA(potato dextrose agar)dX]el 1047t v <gFstar, 250ml 4+Zb flaskol] Fwba 27
5 80 : 20(V/V)em Tt & 70%S TS HUbete]l agd Atk v A
PDACIA w3t dALE HFetaL ol & thA]l 10947 wistel 2k A ejzhe] HEdo
&2 Agsd.

o
o

2. e AVt E EFv & BE FALLH FTFAE

TARE WEFE 60, 70, 80, 90%°ll HIMARR S vE, vAE 77 10, 20
30, 40%4 E3atel #2] 2 (30x150mm) 5¥HE o= Al zaglt. 50g(FE T 65%,
F9 T0ce)¥ ¥ WA & 121Ce 2087 2y s TAETFE HE 5

097 M F ALY, BALE, FFOYEE 2

3. AAZ T HItA RS EdH & wWE FAYGH] FTLEE
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FAER HAZE 60, 70, 80, 90%°l H/MAER SFEF7
30, 40%% Z33}o] vﬂ?‘24(30x150mm) SHHE-S
2 65%, F3 70cc)® YW WAZ T 121TCo| 2087 1t A3t

H
"Estol 1003 MFS F FAAY, FALE, FTOGEE 2SI

W& F 7HA MR EFH & B E TARETS JFTEed=

AR e 60, 70, 80, 90%° AR R L5547 vE v A4S 90 1 55,
80 :15:5,80:10:10, 70 : 15 : 15, 70 : 20 : 10, 60 : 20 : 20, 60 : 30 : 10°.=
3ot 82 (B0x150mm)oll 58-S Al Fste] FAMSEATE 50g(FEEE 65%,
3 70co)¥ ¥ WAe F 121TCe] 2023F 19F Atk SATFTFE HE 5

H
1027 M = A4, FARE, FTFOPES ALY

N

5. BAZ4F F 71X HAJMAR EFu & gE FAEFY AT Ld=

FAFEE HAZE 60, 70, 80, 90%°l HFAEE SFF7 P HE @ H S 90 1 515,

80 :15:5 80 :10:10, 70 : 15 : 15, 70 : 20 : 10, 60 : 20 : 20, 60 : 30 : 1022
Egstel 4223 (30x150mm)oll SHHE-S Al Zzdke] A TE 50g(FEEH 65%,
H3] 70co)® ¥ WAHgE 5 121TCel 2083 gt st sATFE HF 6o
1093 Migd & A, dAEE, FHEedEE 24

6. LB FEY vro] BE AR, A=, FALAxEY FF

F%E 300, 400, 500, 600, 700, 800, 900, 1000, 20008} 0.2 Fw =

o7 SHES xlié}fﬁ AT el SRS 66%2 xAdste] WAL
o

’

8. WjA 9 x| wWE AR, L=, FTLAEY FF
LS ol &ste] el MR FATAME o9 wAe %8 15 20, 3
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0CR 2Aste] SHRS Azl FAAY, FAUE, FHLAEE 2AES

9. WA Y HFA(RBAZF)AT wE TARY, B, ATLEEY IF

12 ZES ol &ste] =geuAl FAEAuE & W ugAZa. 5000 Hel] =

GHOPE B WA o} LBYAHS o] &

pud

4 29 5 Qe Aotk WeHd vFL 10~20% ETFHH

=
FAQLE S55Anchs FaAT 56~5mm/1002A FANEE FBea i
2% A gkor} Mg Fol 30~40%E HolAW FAALE A n AT
ol

A A HAE AT W] HEESE &35 dAIAAY Lt Es)
ol 10%0]7% w87 = e vH(E]D).
Table 1. Mycelial growth, density and contamination rate according to mixture

rate of waste cotton(spinning) and supplements

(mm/10days)
Mlth.ll‘e rate of media Mycelial growth|Mycelial density Contamination
Media Rate rate
90:10 72 +++ 0
. 80:20 76 +++ 0
we = ce 70:30 76 +++ 0
60:40 66 +++ 0
90:10 41 ++ 1(Tr.)
. 80:20 34 + 2(Ps.)
WC = BP 70:30 34 + 2(Ps.)
60:40 28 + 3(Ps.Tr.)
90:10 58 +++ 0
) 80:20 56 +++ 0
WC - RB 70:30 48 i+ 1(Ps.)
60:40 32 + 1(Ps.)
Control 56 +++ 0
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2. AAZ I A7t EFH & WE FAYGIT FHLEE

RS ol Foko] ek N ARANA QoIN WATE FATE ol S
G, ME, MAE EFSe] FAAY, TAUE, FTLGEE 2L A3, WAL
A

of HIEE 20~30% E@std 6omm/10¥9 24 dAME = E Yostil FHode
E

Egtstd FobA] 1L 2

o) 2 SAS 2 AT Ao de HeadEtes WAz Ao ngdgdd
w.oe o8 et Al At Al glojM = Aol 2 E9etrE 8ol
A FARR I FAPREE AT 2). Liu(198)+= =3 Aol 7= AH
stal eFAdol T2 AT gl wEk 2 APl MR ofF T2 wjAV AR F]lH
At

Table 2. Mycelial growth, density and contamination rate according to mixture

rate of cotton seed hull and supplements

(mm/10days)
Mixture rate of media . . . Contamination
NModia Mixture Tate Mycelial growth|Mycelial density cate
90:10 62 ++ 0
. 80:20 53 ++ 0
CH = CC 70:30 57 +++ 0
60:40 52 +++ 0
90:10 55 ++ 1(Tr.)
) 80:20 65 4+ 0
CH - BP 70:30 65 +++ 0
60:40 46 +++ 0
90:10 62 ot 0
. 80:20 53 ot 0
CH : RB 70:30 37 4+ 2(Ps.)
60:40 34 +++ 2(Ps.Tr.)
Control 54 +++ 0

3. %eE7 ¥ AR AAAE EFIee] e FALYH AT
FHUHS ol g3l LeuA AWAel Qold WeES FALL Hu &
W, ME ol b4 B Lol wek MEstel AN, TALE, FEePE

7.

£ AR A3, s $5474 vEe] EFNES 80 1 15 1 5(V/V)Z B

T
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S o FAME Al T5mm/10Y =A 7+

Table 3. Mycelial growth, density and contamination rate according to mixture
rate of waste cotton and two kinds of supplements
(mm/10days)
l\l/izz:e ratel\(/)llicxzer:iate Mycelial growth | Mycelial density Conta;rallitréation
90:5:5 71 +t 0
80:15:5 75 +t 0
80:10:10 55 + 0
WC : CC : BP| 70:15:15 51 + 0
70:20:10 62 + 0
60:20:20 45 +++ 2(Ps.Tr.)
60:30:10 65 +t+ 0
Control 56 +++ 0

* WC: Waste cotton, CC: Corn cob, BP: Beet pulp

4. BAZD T HA) AAAR EFN LS BE FALFA AT 0 GE
DBYRES ol gl mehelu Al AWAe] Qold WAL FALL Fn S5
G, ES] o] A Bl uhe sl A, TAUE, FHedEE
ENR LS

Azt e St HE 9] g@‘ﬂ]%% 70:15:15(V/V)ut 70:20:10(V/V)Z &t & o 5

©

~60mm/109 24 714 458t 3
Apzro] FALAY SR
HEE 20% ©
4). Hung(1986)° 2]&}H ujj#]

4 2

Jm
&11‘

2
™
E
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oA 71 F A

= A
HAEE B

Table 4. Mycelial growth, density and contamination rate according to mixture

rate of cotton seed hull and two kinds of supplements

(mm/10days)
Ml\ZZ? rate Olf\/[?((te:z e Myecelial growth|Mycelial density Conta;r;iréation
90:5:5 54 et 0
80:15:5 58 ot 0
80:10:10 46 ++ 0
CH : CC : BP 70:15:15 60 et 0
70:20:10 59 ot 0
60:20:20 50 ++ 1(Ps.)
60:30:10 53 et 0
Control 54 +++ 0
* CH: Cotton seed hull, CC: Corn cob, BP: Beet pulp
5. 18 ZFS TE & FARE, 2, FTLAEY 9%

UG LES olgste] e WAl Aol ol nddTE.e] =S 300~
2,000} oz E3tate] HAIRA, HTAMEE, FHLAEE ZARSE A7 400~500HH°—‘14
oA Aol 80mm/10Y = 7+ %EL?'S}QiP—Eﬂ, AP == 89749 w7t

= AP ETE oA

T WUt IS HTHE 5). Huang(1987)2 calciun carbonate®E Z A w] x| F A2
1%(w/w), calcium carbonate(CaC03)®] # % 7}tz Ting(1987)2 E3IXE o] &
st Sl Ao 1.7%(w/w), Yun's (1987)> T. aurantia®t A&t <l Stereum hirsutum
o] EFMF Al 1%E EFAREste] B I E T Haghl 2 AfeAE 1
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mﬂ

g A ZE ol calcium carbonate(CaC03)7F HA7FHo2A d#AMAAA T IS A7

el WAl dmxd dds dorr g olzt A4

Table 5. Mycelial growth, density and contamination rate according to high

activated calcium concentration

(mm/10days)
Concentra)tlon (times Mycelial growth Mycelial density Conta;r;itréation
300 62 ot 0
400 81 e+ 1(Tr.)
500 <) +++ 0
600 67 ot 0
700 78 o 0
300 64 + 1(Ps.)
900 80 ++ 0
1000 75 ++ 1(Tr.)
2000 78 + 1(Tr.)

* +! Poor, ++! Good, +++! Excellent Tr. : Trichoderma sp., Ps. : Psedomonas sp.
0 : No occurrence, 1 : immaterial contamination(1-5% occurrence), 2 : Partial contamination(5-10%

cccurrence) 3 : Above 10% occurrence wholly

6. iAo FE(ZEYZS)TFN & TR, B, FT2HE9 IF
LG ZES ol &dto] =EteHAl Aol & o wixe] FEFFS 60~
80% = XHste] wAMEE, dAMEE, FHLFdEE AR A wiA o] FE ]
5% W ARl Slmm/10L BA AP FEeklal, dAPEREE JPE A EEsle
W FEedEs AT V1= Auiel] wEw 65%9] WA FERIFD w dAL
A AR E Tol dmstvtal A lou, udAHdLES ol &3 el WA

d W= BEFoARE 5% Y W&
= A ). Chen¥} Hou(1978)° <2]sl® wjx]2] 4=
T2 12 T A dxv F HA &7 el 656%, HWlSE TS 65-70%4 =

=
=Y
>~
>,
i)
o H
ki
(@)
Q1
oO



zAsforgittar stlont & Aol ol 5% o 7 F3unh

Table 6. Mycelial growth, density and contamination rate according to water

contents of high activated calcium(500 times concentration)

(mm/10days)
Water contents(%) Mycelial growth Mycelial density Conta;r;{tréation
60 73 ++ 0
65 7 ++ 0
70 78 T+ 0
75 31 T+ 0
30 7 ++ 0
* +. Poor, ++. Good, +++: Excellent Tr. . Trichoderma sp., Ps. : Psedomonas sp.
high activated calcium. : 500 times concentration, 0 : No occurrence, 1 : immaterial
contamination(1-5% occurrencr), 2 : Partial contamination(5-10% cccurrence) 3 : Above 10%

occurrence wholly

7. WA Y 2Ed wE T, LE, FELEEY IF
B AES o] &ste] el WAl FATANE & o wAYe] £5E 15~30C=
Astel FAE, FAEE, FHeAEE A A 25C AFA 70mm/10%

=z =
2 7M4 g3 15TColstdl e 53] A AAE U FAEEE 2
0~25TCoA xEatgar 15T o] skt 1o e FAI T Yrolx] = A ko] g
o Ao dES 15~30T ¢ OJL 2L ME AR gkotor)t dnty oz 15T o8}

Table 7. Mycelial growth, density and contamination rate according to temperature

of media
(mm/10days)
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Temperature(C) Mycelial growth Mycelial density Conta;l;itréation
15 31 ++ 0
20 68 +t 0
25 70 e 0
30 67 ++ 0

* +! Poor, ++! Good, +++! Excellent Tr. : Trichoderma sp., Ps. : Psedomonas sp.
0 : No occurrence, 1 : immaterial contamination(1-5% occurrencr), 2 : Partial contamination(5-10%

cccurrence) 3 - Above 10% occurrence wholly

QL
£
r
o
AC)
=
S
-~ Jd
i
ey
2
=
il
i
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=
2
o
N
O

AAZRY BANAA BAG] FAAY, FAVE, ATLAEE *
ARk mEh AR, FAPE R, e dgol Aolzh A fIdith thuk 4047t
o AA AL W EAAA] oFF Rl 2

TolE <GS v A A At kA HAAGE FEES
e dokd = ATHGER 8).

Table 8 Mycelial growth, density and contamination rate according to soaking

time of high activated calcium(500 times concentration)

(mm/10days)
Soaking time(hr.) Mycelial growth | Mycelial density Conta;r;%[réation
Immediately 104 +++ 0
1 100 e 0
8 105 4 0
16 99 e 0
24 105 e 0
32 104 4 0
40 97 e 0
48 39 e 0

* +! Poor, ++! Good, +++! Excellent Tr. : Trichoderma sp., Ps. : Psedomonas sp.
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g de] e A FF
At AR el wh2 A A0 FEgs 541 Z:i
o, dE2TEA Atste] ZlEA S FUsA AEtdS A9 482Kg/3.3m
A TLAHFS 546Kg/3.3m 24 oF 13%9] ZF

ket A el A 199 o] Al
Tol 172go = 71 el 135gel Hlste] 27%48 %= ©f F71& 5S4 Adrh. o
do], A A Faigo] ofk & Aol AN AAAE gt AS Aol
ok AR B AFAufol Aol F=aFo] zZ}z} 1695g/45x45cm, 1587g/30x10cm, 1.5kg,
8.2Kg/25x80cm, 7TKgeolom, wjekd 7| kel 2h7; 13, 11, 20€olH o] A~

3 Z ko]
= 27 16, 15, 239 otk AAAY AAFE J1E gEud 2 4%l 99
gdol, 2474, AR v Aol ATHIE 9).

=

2 A

Table 9. Effects of fruit body according to cultivating methods using high

activated calcium

L Bundle Fruit body size(mm)
Culthatng DCI DPI
Yields « Individual/ |Individual| Stipe Stipe Pileus
methods ays) | (days)
Bundle |weight(g)|elongation | diameter | diameter
Control
(Existing | 48.2 19 21 6.5 135 64 14 46x43
method)
Shelf 54.6 17 19 6.3 17.2 65 15 44x42
Plastic box| 1695 13 16 6.5 15.7 66 14 43x41
Pot 1587 11 15 6.9 14.6 67 13 42x41
Long sack| 8.2 20 23 6.8 185 65 16 45x42
* Yields : Control(Kg/3.3m?), Shelf(Kg/3.3mP), Plastic box(g/45%45cm), Pot(g/30x10cm, 15Kg), Long
sack(Kg/25x80cm,7Kg)

10. 1ZEZEE o] 88 FAT Ay BE HalF B 9F
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N AE S ol &7 FaATE Al oM T a7 A2 WS AL Aot
[e)

FEFFoIHE AW AFAMelM = TR dgkoen A, A Aujel A 1~5%
of wAE ede] Ao e VIS E I v FEol AT Al

ok
rlo
i
o
Ny
&2

Stom vAMshe] WAL AER I AFAAA 1~5%¢2] A 2
A AL 4R B B4l HYo EAE AF Al

A B2 E IR 10).

O?':,

o
o —=
9%

!

o

R

ol

o~

Table 10. Effects of disease occurrence according to cultivating methods using

high activated calcium

o Disease occurrence degree
Cultivating methods -
Trichoderma sp. Psedomonas sp. Mushroom fly
Shelf 1 0 3
Plastic box 1 0 3
Pot 0 0 2
Long sack 0 0 1
Control 1
1 0
(Existing method)

* (0 © No occurrence, 1 : immaterial contamination(1-5% occurrencr), 2 : Partial contamination(5-10%

cccurrence) 3 @ Above 10% occurrence wholly

—
—

I DEHAC)Y WA EFAZA FEZF|(Trichoderma harzianum)

m\ﬂ

F(HAC)S WA &A% Al FEEFFo|(Trichoderma harzianum) <A &3

ﬂl ]

B 1R
2
0_1., kn{r
®

= zAFE7] Y3te] Control, 0, 400, 800, 1200, 1600, 20008 o &2 13-4 Z-5(HAC)
S xAste] FEFFo|(Trichoderma harzianum)TS PDAB| A o] HZE3lo] 7L
25°C°ﬂ/‘1 HjFstE A — 0 A, + 0 A, g R o R FiREe] FAFS UL

(HAC)9] WX &gdA =z A FEFFo|(Trichoderma harzianum) <A &3
FE2 I Fo|(Trichoderma harzianum)ito] A Ao o) ¢

AAE e, Mgt Fobd s A A A oM (E 11).

fl

i)

o,

N

e

2 o
rlo
e
N,
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-
RCH

2L

]
—_
=
=l
ey

Az (HAC) S WA EAZ A FEFFo|(Trichoderma harzianum) <
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Azt Al

Days after Concentration(%)

inoculation | Control 0 400 800 1200 1600 | 2000
1 + - - - - +
2 - - - + + ++
3 ++ - - - ++ ++ ++
4 ++ - - - ++ ++ ++
5 ++ - - + ++ ++ ++
6 ++ - + ++ ++ ++ ++
7 ++ - + ++ ++ ++ ++

Legend: - : Inhibition, + : Growth, ++ : Complete colonization

Notes : 1ml of HAC was added to coagulated PDA medium before inoculation. The cultures were

inoculated at 25, and the mycelial growth was observed every day for 7days.

12. 284 ZE((HAC + mineral sol)g HIXEZAZ A FE
(Trichoderma harzianum) <A &3}
DA ZEFE((HAC + mineral sol)e wIAZgAZ Al FE2FF|(Trichoderma
harzianum) QA& IE ZASH7] 918k Control, 0, 400, 800, 1200, 1600, 20004] <} o
2 2#FAHZHFE(HAC + mineral sol)S FAste]l  FEFFol(Trichoderma
harzianum)itS PDABI Ao HEste] 78 F<F 25TColA wjdstddA] — @ A, +
A, s ddFgHow FEEke] FALSESIH
28 ZE(HAC + mineral sol)e ®IAZAZE A FEFFo]|(Trichoderma
harzianum) AAEI}= FA 2= FEFHZo|(Trichoderma harzianum)ito] W= =
Hol| xEglon} P AHds] Ao, syt FoldFs AAEA=
A7 Do) ATHE 12).

¥ 12, 124245 HAC + mineral sol.)e WA A= Al F 2333 °)(Trichoderma

harzianum) QA &3} A1E

i

o
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Days after Concentration(%)

inoculation | Control 0 400 800 1200 1600 2000
1 + - - - - - +
2 - - - + ++
3 - - - + ++
4 ++ - - - + ++ ++
5 ++ - - + ++ ++ ++
6 ++ - - + ++ ++ ++
7 ++ - + ++ ++ ++ ++

184 ZEHAC)Y FEFFo|(Trichoderma harzianum) 18 #lFFE A
a3
LA LHHAC)Y FEFFo|(Trichoderma harzianum) 19 ¥l & <
A}st7] 913ke] Control, 0, 400, 800, 1200, 1600, 20008} o2 31384 Z-5(HAC)

Aslo] FE2FFol(Trichoderma harzianum)v 2 PDA®|A|o] 14 W & 79 Fb

25Coll A iekstHA - @ A, + 0 AF, ++ D AR R FREe] XA
AEAALEFMHAC)S WA EZFAZ A FEFHF(Trichoderma harzianum) <A &3}

= EAgE FEFHo|(Trichoderma harzianum)do] WA AWe] Rz o)

ge g3 A gon, ATt el dss oA aTks AR Wol AT 13).

¥ 13. 28AZHFMHAC)Y FEFHo|(Trichoderma harzianum) 12 81 & A

EEARE

Days after Concentration(%)

inoculation | Control 0 400 800 1200 1600 | 2000
1 ++ - - - + ++ ++
2 ++ - - + ++ ++ ++
3 ++ - - ++ ++ ++ ++
4 ++ - + ++ ++ ++ ++
5 ++ - ++ ++ ++ ++ ++
6 ++ - ++ ++ ++ ++ ++
7 ++ - ++ ++ ++ ++ ++

Legend: - : Inhibition, + : Growth, ++ : Complete colonization

Notes @ 1ml of HAC + mineral sol. was added to colonies of previously incubated for one day after
inoculation. The cultures were inoculated at 25C, and the mycelial growth after addition of HAC was

observed every day for 7days.
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18 Z 45 (HAC + mineral sol.)9 FEF3Fo|(Trichoderma harzianum) 1
d mdFE A8
1AL (HAC + mineral sol.)® FEF%F0|(Trichoderma harzianum) 19 Hj 3

AAEH}E FAFsH7] fste] Control, 0, 400, 800, 1200, 1600, 2000uH <} & = gk Zt

FMHAC)E 243t FE&F3F o) (Trichoderma harzianum)-S& PDAR| X o] 19 Hj%F
T 79 FRF 25CoA viFetHA - A, + 0 AR, o g Ro R FEE
ZAFEEA

28 ZEMHAC + mineral sol)el WA EFAZ Al FEFFo|(Trichoderma
harzianum) AAEI= FA Y= FEFZol(Trichoderma harzianum)ito] wiA] %

Wol FAEo} A s AAHYCr, AN Bl AL oA mti
A7 ol AeHE 14).

==

14. 128342+ (HAC + mineral sol.)9 F&3F%|(Trichoderma harzianum) 1Y

W oA E} A

Days after Concentration(%)

inoculation | Control 0 400 800 1200 1600 2000
1 ++ - - - + + ++
2 ++ - - + + + ++
3 ++ - - + + ++ ++
4 ++ - + ++ ++ ++
5 ++ - + ++ ++ ++ ++
6 ++ - + ++ ++ ++ ++
7 ++ - ++ ++ ++ ++ ++

Legend: - : Inhibition, + : Growth, ++ : Complete colonization

Notes @ 1ml of HAC + mineral sol. was added to colonies of previously incubated for one day after
inoculation. The cultures were inoculated at 25C, and the mycelial growth after addition of HAC +

mineral sol. was observed every day for 7days.

LA ZE(HAC)Y MAEFAZE A AldH 2w (Psedomonas tolassii)
A &3}
187 HAC)S] A EFAZR Al Al AR (Psedomonas tolassii) A & 3&
ZAFsH7] 9138Fe] Control, 0, 400, 800, 1200, 1600, 20008} o2 3347+ (HAC)S
243l At Anke (Psedomonas tolassii)itS PDAW|A| o] HF3sle] 7452t 25T
oA miFetEA - A, o A, e+ G F o R FEEte] A
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IFAZAEHAC)Y v ESAZ A AT AT (Psedomonas  tolassii) < A & 3}
FA8 = AT 2 (Psedomonas tolassii) o] ¥lA] Ao &2FE o) o
<4

q
A8l oAHen, sAMss} wold4E oA EHE A4 Yol HTHE 15).

rr

KX
T

¥ 15, AT FEMHAC)Y wiA &A= Al Al 2 Wb (Psedomonas  tolassii) <

Azt Al

Days after Concentration(%)

inoculation | Control 0 400 800 1200 1600 2000
1 ++ - - - ++ ++ ++
2 ++ - - + ++ ++ ++
3 ++ - - ++ ++ ++ ++
4 ++ - + ++ ++ ++ ++
5 ++ - ++ ++ ++ ++ ++
6 ++ - ++ ++ ++ ++ ++
7 ++ - ++ ++ ++ ++ ++

Legend: - : Inhibition, + : Growth, ++ : Complete colonization

Notes : 1ml of HAC was added to coagulated PDA medium before inoculation. The cultures were

inoculated at 25C, and the mycelial growth was observed every day for 7days.

16. 284 Z4E((HAC + mineral sol)9 BIAETFHEAZ A ATHZNH
(Psedomonas tolassii) <A &3
A2 (HAC + mineral sol)® WIAEFAZE A AldtA 2w (Psedomonas
tolassii) A &5 ZAFSH7] $13Fe] Control, 0, 400, 800, 1200, 1600, 20001)] <)o 2
1S3 ZH(HAC + mineral sol.)S FAsto] At ARk (Psedomonas tolassii)t
= PDAMIA ] HJFsto] 745 25Tl A wiefataA -« A, + 0 A, ++ 0 &
Zake ’—‘—'Loi TiEeke] FAFSES

123725 (HAC + mineral sol)® HIAIEFAZ Al Alvt/d 2 W (Psedomonas
tolassii) A &A= FAHE = AT EWE (Psedomonas  tolassii)tto]l v Az
g ont Aol ks JAEd o, Mt Fotdes AAEIdE A
o] A H(E 16).
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£ 160 n8AZ45MHAC + mineral sol)d ®IXRESTAE Al ATA AN

(Psedomonas tolassii) A &3 A g

Days after Concentration(%)

inoculation | Control 0 400 800 1200 1600 | 2000
1 ++ - - - + + ++
2 ++ - - - + ++ ++
3 ++ - - + ++ ++ ++
4 ++ - + + ++ ++ ++
5 ++ - + ++ ++ ++ ++
6 ++ - + ++ ++ ++ ++
7 ++ - ++ ++ ++ ++ ++

Legend: - : Inhibition, + : Growth, ++ : Complete colonization

Notes : 1ml of HAC was added to coagulated PDA medium before inoculation. The cultures were

inoculated at 25C, and the mycelial growth was observed every day for 7days.

28D EHE(HAC)Y MTFA 2 (Psedomonas tolassii) 19 wW % ¥ oA
'3
LA LHHAC)Y A 2 (Psedomonas tolassii) 19 W 3$ Al g3E FA}

(2]
Il
Za(HAC)S =4

st7] 913te] Control, 0, 400, 800, 1200, 1600, 20008 <K o = 1157
o] AT 2 (Psedomonas tolassii)TS PDAW| Ao 19 #i & 74 F<oF 25T
oA WiFEHA - 1 oA, ¢ AR, o gHBHOR TRl RASATH
DZAZFMHAC)S] MAETFA xR Al Mt A (Psedomonas tolassii) A &2}
= FAEE A2 (Psedomonas tolassii)tro] wiA] e &2w gl o) ¢l
e #3 AsReH, HuGt BoldFE dAntE F3 Wl HrHE 17)
& 17 183 Z4EHAC)S Al AW (Psedomonas tolassii)1d vl & A=
It A
Days after Concentration(%)
inoculation | Control 0 400 800 1200 1600 2000

1 ++ - - - + ++ ++

2 ++ - - + ++ ++ ++

3 ++ - + ++ ++ ++ ++

4 ++ - ++ ++ ++ ++ ++

5 ++ - ++ ++ ++ ++ ++

6 ++ - ++ ++ ++ ++ ++

7 ++ - ++ ++ ++ ++ ++
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18AHZE(HAC + mineral sol.)9] A4 Z%Y (Psedomonas tolassii) 1
d wF F A=z
18475 (HAC + mineral sol)®] Alxtd 28 (Psedomonas tolassii) 14 v &%
AA g} E =48] 938Fe] Control, 0, 400, 800, 1200, 1600, 2000w o = 3184z
(HAC)S =Hsto] Ml AWr (Psedomonas tolassii)it= PDAB| Ao 14 il
7Y & 25ColA wigstaA - A, + 0 A, ++ 0 FHAGFO R FESL
ALt
A2 ZEMHAC + mineral sol)o] WA EFAIEA] AlEA AR (Psedomonas
tolassii) A EH+= FAHE = AT EWE (Psedomonas  tolassii)tto]l A 7z
g ont Aol ks JAEd o, Mt motdss AAEdE A

oMo 18).

BN ot oy

{0

¢}

¥ 18. & Z-%(HAC + mineral sol.)2] AlTFAl ZHb (Psedomonas tolassii)©] < A

i R

Days after Concentration(%)

inoculation | Control 0 400 800 1200 1600 2000
1 ++ - - - + + ++
2 ++ - - + + ++ ++
3 ++ - + ++ ++ ++
4 ++ - + + ++ ++ ++
5 ++ - + ++ ++ ++ ++
6 ++ - ++ ++ ++ ++ ++
7 ++ - ++ ++ ++ ++ ++

Legend: - : Inhibition, + : Growth, ++ : Complete colonization

Notes @ 1ml of HAC + mineral sol. was added to colonies of previously incubated for one day after
inoculation. The cultures were inoculated at 25C, and the mycelial growth after addition of HAC +

mineral sol. was observed every day for 7days.
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Hexose”’} pyruvicite 2 A3y = EMPA 22 #sole= 107 o)ie] 47 248}
B2 wkgEol At EMP 4 =2eA olyx7 ATPA ol Bo] EAstA & v
Bibo @) I RHAS oY 2EA AR W ol EREA AE AR
3k Adtetel AE=Ae® Wsta wEbA glyeolysise] AbE 2
TCA(Tricarboxylic Acid) 3|22 Eo{7[A st TCA 3=2& AARIZ =
Citric Acid(CA) 3| 2¢}al%k gk},

H] % Pentose Phosphate(PP)7} Entner-Dourdoroff(ED) ZZ %2 %# 2 Hexose
monophosphate(HMP) 2.t} o] @o] &&#x JA HMP H2% B2 F3Fo]7 o] &
sty FUHK] AR BF E¥23-6-94FS glucose-6-P dehydrogenase$}t
6-phosphogluconate &4 ¢ <3S uko} 6-phosphogluconase® H3hA 7tk e}
ED7Z 2 A% 23839 gluceraldehyde-3-phosphate® W3lA| 7)1, Tt & A =3
o] A4k} suger alcohold A 3ho}

ED A &2+% PPHRHT FFolde & & #Holth mulu ¥
ek SAZE AgrEol A7)

=y
o) ArE 2FF FBold FuF AT Qo
g5l

rr

fm

6-phosphogluconate = IR,
2-keto-3deoxy-6-phosphogluconate & Ha o] A o &2 HE]
glyceraldehyde-3-phosphate® pyruvicite 2 #Ht}. o]#] 3 hexose monophosphate
4z A PPt EDO| Aol tigh Aol ofe] ZAe] o] stele= A vE
stutell = §ith oty PPe} ED A 2elA & she] & ans SF35-6-94
o A 6-phosphogluconate & 3+ A|7]E Z7|dAo] velvtE  glycolysise] o
Glycolysis®l = glycose-6-P dehydrogenase®} 6-phosphogluconase”} ¥ 3%t}
F3t=o] olg Agom H w oA WA= HFTAOE I vh FFES F
A= Al CO, 7F 23 A F sluolth. o] @Al E 3-CE FHHates
pyruvicite] TCA Ate]Zel &} CO, ¢ &= ¢x3d] ZFajdtt. TCAALelEol= ¢
(di) =& Eg7I25A15ke] A€ 3 FH 42 NAD9F 284 AZF &A1 ofA
dx824 A9 NADH, 2 A&5WA CO, & WEdH 258 A9 T2 of4d
(CHs CO)LFS &%k 7|55 gt} opAldxa A AVF 4-C-H7t2 5 A4 Aol
HH SR ofAESle]l Ha o] EgtEEALRI AJEESte] Hu, FAH<
ZH Nbge] Aar SR oA EALY Ao HIEF Frh o] Ato]FS wiE &)
HhgEo] fElHo] ofnisite]l FAE I Ato]Fo] AHHUE HE TEE

2
o
flt
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Eote] SR olAELLY] @Ae] g7 FHY o] SR ofAEAE JFHAM Jt=
23t Wik(malic acid)E FAshH kS E‘r/\] SR ol g o R ket
T SSRGS Jt2 545t o3k phosphoenolpyruvated Al = AHow F
Aateh whek &alabo]l oFzhe] wkSo] o3 AleEW glyoxylicate] 2t o 2 gt
O] AAE LS glyoxylickH(CH, OHCOOH)# 4-C Y 7F2 5 A4 SAl4to s Wk
o} olMExE A AVF EAE W glyoxylickte 4-C U728 A4 2o g AgE 4

TCAALel oA = B EAbeA 2 ofAld & o] &3dto] AE=LLS JAstaL, AE
22re aglEoe] COo, & frh ey wil SEES G HAEZFFEEALO F
SFEAE 22 ofu ks ettt ey o ek 28 FAIHM, TCA AbolZ

A duetrlz ok o] &2 oA At wEoel gl

NADH, & ®4aH, o] a2l eI Feasl, 2 5ol 63%3.:;4_@. EE
A3l 289 A= FAD(flavin adenin dinucleotide) FADH, & W3t} o] &
Fazhg Feotd Euld AAbs Abaek Ageto] ol "k w#ole ARG
A ANEAFS X3t o] ANEAFS & A=A A3 vszsirh. dnbAel 3

AL FAD — AEAE b > X84 Q > AEAE ¢, — A]Eﬂi C —> ANEaE

aZb Hof ttam "o wgele ANEAFES AL F5 SFEHC & g xlen
259 whgolls B Al 8]lo] EAfgt

o3|

=
FaAGdy a5 AAE AEAFE A0S FIste] JduUA R W] ATPE ¥
Al71=d ol g¥ . S ADP + Pi(F7]1914h) + oYX — ATP. 18]al o] Hkgol+=
XotET. 3 Ao Aol ATP 3EAE AASH ATP 1&52

oZ:

flr

It

NADH, & @437 wiiel 3ATP7F AAdEH. 234 A TCA Aolgs AAH
Al A AbstE o] 870 Aol AAE WEstr] witel ATP 12&c°] A€
15 gFrRAdA APEE F ATPE 1565017 wid F AdsEE= duA=
105kcal®] tH(15 ATP X 7kcal).

FEle F3ol TF AEol 9eA dade] B4 9 Eeye AS dEsta
b ok wFols (1) Aol Zod WE&EES FAs] HsiA B2 3 wAAE
o]-§star, (2) e ®Addol] U2 o= Z

Ho = o] g3t}
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HAC, HAC+mineral sol.& A&l Elg|HA(EF23), AFolls, olHAlE
EI(FHAME), EFolo Ut eIy HoldaEs A f713t 7154 H
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& BBl FaS S Jodstng 3
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A2d Asw # IH

HAC, HAC+mineral sol.& control, %, 400, 800, 1200, 1600, 20008} o 2 5¥kE

S Azt 2AMSA T “EFEEMA(EF2E), AFollE, FolMAlE, EIGEFHA
ofo] thet A3 HolZduS ICPHHOoE XA

3ol S5& dATeted 7HE gol AREEHe WHE The wg

340nme] ~HE 2 X Ev A NAD NADPe] &4 FuE zAstE A

7t nskr)E A4 S5 o)A glERA Y] A S FAFSTE. Warbura-Barcroat

constant volume nanometer’} %ol S &S AAst=d 714 ®eol AgHT 1
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7} Warbura-Barcroat 9 AdS H Y3 Aol At} o] A7 E= AT 35S

H
H
y3Hor 248 + Uk

5 SASE Jor E4do] AsE o Hoh v 53
Ho 2 550nmol A A|EAE Aslel Y% =AE 4 9t} Niederpruem 5& &
Wk A AE AFEste] Au Ao A EAE AAE ‘éw‘iﬂjr

]
Zgto] Ao &Y =2RS 93% Fn|= oe] 7bA H 2 FPFAL BE A

S A o] EARA, X

¥ = 1 ,

g ovlre] #ALA WY, ke A A @ wAA Sol A& BAAG @] 9o
W ASY A dEES SAeE Bolse o EAE 5§F 26 o)A
Aol FhE DRI WwuAL sFow 2AH fEe v Fad A
ke FAA BEle] 27)% w)§ Aolol B ks Wl ww AES) UR A
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F AFRQ= CO, /0, )8 @k o e ARHE AL B WHHE AEE
GJEuE Aol B48E RQES 1013 AW 0700 WA BaAE EAel
]

AL A AR oY @AY =F A7 2A

A

w30l A oY FHe HAE St olFdth dAld e BE FEHEE Wl
S AEE T Aol EAGAT EApde] 450074700 A HiE AL AEwe B
Fpgeh webaA AEHS FAY, SR, ol 53 e A4 S3E UE
sk erh a8y T S ZA shEsith Ak giabel #ek A A
bt T AAE S o] &shA] FEeta RFEY ol&dte TRE UL oY dd THRE
A4S NH, ¥H &2 AZA 7)== nitrogen reductase E427F §17] wjFolt}h, dA4d S

ofm=Ato 2 HM3tel:= @A Nitrate reductase:= "¢ 233 &2 24 Mo, FAD,
ANEAE bE THataL At o] E4h%E thg s wEl Az A8-ghr
NADPH — FAD — A|E3& b — Mo — NO3 (Z4F)
A o] o] MAE wow IAL nitrite(NO, )7} © T} Nitrited] $9& & &
fl= £ @Al NOH, NO:.NH;, H2N:0. ¢ Aoz 7Pd)S  7AA
hydroxylamineo] &w &7z o2 oFlxuo}lr} HAth,
Griffine notirite 7} ¢EYol= M= wi= 6709 AAVE dgddvia sl
(notirate — ¢ & ¢¥ @4 — hydroxylamine — ¢FR2Uo}). Nitrate 3o A=t
A == NADHY NADPHSE o] Al#ts[of FADZF 5L ©] 2 sirohaeme] ¥
Y FHZEZ o Z nitrate’} Tl o] W ¢&H hydroxyl amine Y TAE Q9
flovh 1 54 9o tid ris BaE zlo] itk
TCA/‘}OFEL-OJ A AR dEYols S #AWS JHAA ofnibS AAS
= Aoz dAA Yt =5 59, a-PE =FEUL + NHs + NADPH, & =5
g5 G4 e ofv it SFEEA + Hy, O + NADP7ZF #th th& of
ol9} W3ty o & W FFEFEAF + ¥y FHAFS transaminase’t A oW

= =
J4 =
AP EZSFEF + dEbdo] #Th FumaricAt®s Ry olel At ofv| kel

t..

it}
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aspartic’to 2 ®toh I8y o] 282 alphaketoglutarateo] A glutamate® W
ot ART a4 @tk Neurospora®l A3kt Ql 2 Aol os)A ofr]it
gl gk A= ol Ha gl

= o]dHTA EHEA FA o] WF
ADE g SYAEH AUs hfstar glow, AWike o] JEje Addew
o[ FojA Ui TIAYA BE3} A WAke] Utk S Al EI AL esterZt-8-ol
os|A 17}, 27F, 37F - glycerides7} ®t}h. S8 A& 9] hydroxyl ZHo] %3t <
A g2 BT AdE Qe o) ol 2H=3) ¥ i, glycosidic Aol o3 =2 Al
Z3 450 = glycolipidssE Bo 2 H3drh
Lipases hydrolyze triglycerides= =d A3 XA Bttt 8422 i3
28-S AAA A E WEsta, AAbe] tiAb AHES

o] o vszettt. SEAES FFo] A AR A

of A FFole oyAgt vE T AAGE] o] &R AHE FFolo Alxd

Al

i)

At AEeue] 74 wel
BT AAE QA4 olAE AAEETAAAE A AT, 58
o7b ol g% 4 gl AW Amuel EAwL, Fhe] LAl 9o Fie HE
g Walshe B4R ol§¥E Ao F45%m Uvh 1elw Achyad 3% 55

[e)
2H B0l AFEE TS

A3d 23 2 uF

1. HACH wWiAAYF #7138 aA34Y 4 Ca Ao)AE FHLE

HACZE control, 91<, 400, 800, 1200, 1600, 20000} o2 ZA|sle] el HAM(F=F
15)ell wjxell Agate] ZadFsS ARG A3, A A delA= 8008 o]
4.89mg/100gZ A tZET 35mg/100gE.t} 7} o] ZHolH At dd Hol= 8004
HA7HA = Aol &o]l wrhrl 20008 4 7kA] Ak Mol go] HolA= Aol Udnt. HiA
Yol = dHo] 567.5mg/100g= A tHET 25mg/100gH v} 714 wo] Aolx At A
ol 7hg o] Mel=Aal 4007200000 A7k A = 25726mg/100g o2 A 8] A s el )
g 2 zolE HolA FSUHHGE 1).
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3 1. HAC Aol 9% =geMl(EF1s) Zadol a3
mg/100g
control o 400 800 1200 1600 2000
H AU 35 3.8 4.2 4.89 4.3 3.6 3.6
uj) 2] U 25 567.5 26.4 25.7 2547 25.35 25.28
ol & 14% - 15.9% 19% 16.88% 14.2 14.2%
HAC+ Mineral sol control, ¥ 400, 00, 1200, 1600, 20001 H o & = x| 3}
e Al (FEF13)d iAo A2 ste] HAC+ Mineral sol®] &S ZARSE 2y}

AR HA el AE 800m Yol 4.92mg/100g= A iz 35mg/100gRth 7Hg wo
Kol = At Btk @t el M=
567.5mg/100g = A 27 25mg/100gR th 7bg ol Hol= ek o] 7bg o
o= Q1aL 400720000 o 7kA = 25726mg/100g &2 A 84w o] wat & Xolg H

R ATHE 2).

319 op7he ol gol ) 4 s19o]

o] A

3% 2. HAC+ Mineral sol *

mg/100g
control ol 400 800 1200 1600 2000
H A 35 3.85 43 492 42 35 3.65
1l Z] o 25 567.5 26.4 25.7 25.47 25.35 25.28
o] & 14% - 16.28% | 19.14% 16.48% 13.8 13.8%

HACZ control, €9, 400, 800, 1200, 1600, 2000H] <} o 2 ZA|8lo] Z1-e}2]u A ()
Folell wixe] A st LIS AR A, AR HA el 800w o]
4.2mg/100g =4 Z7 3mg/100gH.t} HolE ik A ®rhi 40072000
) o 74 2] = ket Yol A= delo] 5655mg/100g= A tlZT
23mg/100gx.th 71 o] dolw et Ho] 7hk o] o= dar 4007200001 < 7}
A= oF 24mg/100go 24 A g ol wel & AolE HolA| AT 3).

b wel

Mol &l Bl =]
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& 3. HAC Aol o3 et A Eol) Zadol &

mg/100g
control Al 400 800 1200 1600 2000
H A U] 3 3.1 3.8 4.2 36 33 3.1
1l 2] 23 565.5 24.4 24.7 24.47 24.35 24.28
7o) -& 13% - 15.57% 19% 17% 1355 | 12.76%

HAC+ Mineral sol < control, €14, 400, 800, 1200, 1600, 2000u] <} & 7]}
Zreg WA (A Foell wiAlel Azlsted HAC+ Mineral sol?] &S ZAE A}
A WA el M= 800wl o] 4.3mg/100g= A thEF 3mg/100gRth 714 @ol A
ol Ytk 800m e o]l R Z A7 STh wiA oA Yol
565.5mg/100g=A WET 23mg/100gitt 71 ol dolHdtt. el 743 wol
Aol E Al 400720008 A 74 = oF 24mg/100g .2 A A Fwol wel T ZolE R

o|A FUTHE 4).

¥ 4. HAC+ Mineral sol A2 2|3t “el2] WA (A F0]) Zg o]

mg/100g
control 2 o 400 800 1200 1600 2000
H A 3 3.1 39 43 36 34 3.1
Bl 2] 23 565.5 24.4 24.7 24.47 24.35 24.28
o] & 13% - 15.98% | 17.4% 147% | 13.96%| 13.8%

HACE control, €4, 400, 800, 1200, 1600, 2000¥H <} .2 ZA|s}o] = oju Aol uj=]
of Agste] Zaehds ARG A, A WAL ol A= 8004 o] 2.5mg/100g =41
T 2mg/100g 2t 7Hg wWol dolE ot v Rub= 720008 7k = A
ol&ol Feat7t HE yEhuA dgkth wiA el A= o] 565.5mg/100g= A
£ 23mg/100gEth 7 @ol Mol At dHo] 7H wel Hol¥elal 40072000
W B 7AA = oF 24mg/100g 224 B4 F o] whel & o] & HolX| kTR 5).
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3 5 HAC A2l ofgh sgolusl Zedo] &t
mg/100g
control el 400 800 1200 1600 2000
H A ] 2 2.1 2.4 25 2.3 2.1 2.1
Hl 2] 23 565.5 24.4 24.7 24.47 24.35 24.28
7o) & 8.6% - 9.8% 10.1% 9.3% 9.8% 8.6%

HAC+ Mineral sol & control, €1,

400, 800, 1200, 1600, 2000u§ 4o 2 Z=A] &}

ol Ale ujAof e ste] HAC+ Mineral sol® 338 AR Ah 34 HA U
o A= 800u] 4 o] 2.6mg/100gE A HETF 2mg/100gK.t} 7+3
TR AAT2000M A = el gol o Y= SR frof At R e

o) o}
S A

| dol= it th=

IR el A= dde] 565.5mg/100g= A tlE&T 23mg/100g 2. th 7Hd Wol

AolF ot Yol 74 wol HolH I 400720008 N7 A= °F 24mg/100g 0 = A
S|yl upgl 2 AolE HolA AUTHE 6).
¥ 6. HAC+ Mineral sol #@ol] 93t solH Al Z<7 o]

mg/100g
control 2 o 400 800 1200 1600 2000
H A 2 2.1 25 2.6 2.3 2.1 2.1
Hj] 2] 23 565.5 24.4 24.7 24.47 24.35 24.28
o] & 8.6% - 102% | 105% 9.3% 9.8% 8.6%

HACE control, €4, 400, 800, 1200, 1600, 2000¥H <} .2 ZA|s}o] FrF ol uj A
Aelete] ke AR A3, A A el A= 8008 o] 4.1mg/100g= A th
%7 3mg/100gk.th 7Hd Hol Hdole ek - Bk Ad T 20000 H7hA = A

ol &0l 7= shAnt

=

Fu

Wz 23mg/100g 2 T}

714

ol

o]

3

ol

AL sl WA el M= el 567.5mg/100g = A
ol = A,

o= i

400720000 A7} R = ¢F 24mg/100g o2 A 3| A F o wEl & ZolE Holx| &ttt

(7).
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¥ 7. HAC Ao 9lst o] gl a3
mg/100g
control el 400 800 1200 1600 2000
H A ] 3 32 37 4.1 37 3.2 3.1
Hl 2] 23 565.5 24.4 24.7 24.47 24.35 24.28
7o) & 13% - 15.16% 16.6% 15.1% 13.14% | 12.76%

HAC+ Mineral sol &
FE oAl wjx]e] Az ste] HAC+ Mineral sol® <
800¥H 2 o] 4.3mg/100g =4 =7 3mg/100gR vt 7Hd ol o= At o
AN o ArE R e
565.5mg/100gZ A =z 23mg/100gR. vt 7} 2
314007200080 A7k A= ©F 24mg/100g o=
THE 8).

ol A =

A7 wohe
I E RS

o]

[eX3
2 ek

o] Fo]H At}
A 84w o 2

¥ 8 HAC+ Mineral sol *gel] o3 2

A A~20001H & 7} A] =
2 el o]

s

control,

Zpol & Mo

29,400, 800, 1200, 1600, 20008 Ko =2 Z=A| 3}

Bo] o=

o} o)
5 A

dolge] ¥ #7=

Fol Bgro

=

L

A A

mg/100g
control 2 o 400 800 1200 1600 2000
H A ] 3 3.2 3.8 4.3 3.7 3.3 3.1
vl 2] U 23 565.5 24.4 24.7 24.47 24.35 24.28
ol & 13% - 1557% | 17.4% 15.12% | 1355% | 12.76%

HACZE control, ¥, 400, 800, 1200, 1600, 20008} <} o &2 == A3}
of At AudHFs
Al ZT 16mg/100gH o} 7} wo)

2AE A,

A AL el M=
Hols o, thx+ Hths

FEaAle] wjx]
8008} 4 o] 19.1mg/100g =

o) =~ 20009 7}

A Adelgel WAL AT 2 folAt gk WA deE Qo)
574.4mg/100g 2 A THZ T 48mg/100gRth 7P Bol dolsath felo] 714 ol

Aol = 3L 400720008 4 744 = wa 2 o2 W

oj A FAUTHEE 9).

48751mg/100g 0.2 A 3] A 5o
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¥ 9. HAC A gloll 93 % ZHdo] a3}
mg/100g
control el 400 800 1200 1600 2000
H A 15 16 185 19.1 16.3 15.6 15.1
i 2] ] 48 574.4 50 51 48.66 485 484
7o) & 31% 2.7% 37% 37.45% | 335% | 32.16% | 31.39%
HAC+ Mineral sol < control, €% 400, 800, 1200, 1600, 20008 H o 2 = A3}

Ty

Fau Ao #ixd] xgste] HAC+ Mineral sol® S FAs A3 A vB]A W
o A= 400v] Ho] 19mg/100g= A B2 15mg/100gRth 7Hg ol Hol¥ <t o
Z Bk 99 T 20000 AR = Aol gol Byl kARt F FoArE fldth )
2 Yol Qelo] 574.4mg/100g 2 A thET 48mg/100gk. vt 713 w@o] Ho|= it}
Aelo] 7pg ol AolE L 400720008) H7FA = 48 51mg/100g -2 A 8] A 5
upe} 2ol & HolA| ek kTHEE 10).

¥ 10. HAC+ Mineral sol = &@lol 93 T Ztg A o]

mg/100g
control 2 o 400 800 1200 1600 2000
H A ] 15 16 19 18 16.6 15.6 15.2
vl 2] U 48 574.4 50 51 48.66 485 484
ol & 31% 2.78% 38% 35.3% 34.11% | 13.55% 31.4%

2. A FouE AolA= AL G R

Mg< control, ¢4, 400, 800, 1200, 1600, 20008} &} o2 ZA|3}o] el Aol X
of Agstel HARFEI] Holgs XA A, A wAL A= 800w < o]
9.5mg/100g =4 tZ7 8mg/100gXE th 7} o] HMolH AU, 7 Hys= 9 ~
2000 A 74A = Aol &o] 7= AN 2 FoAvE gIATh w A Wel A= o]
567.5mg/100gZ A W7 42mg/100gX t}t 71 ol HolHutt Qo] 71 ol
Aol = A3 400720008 A} 7FA] = 42744mg/100g 0.2 A A Fo me} & zkolE H

oj A AT 11).
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¥ 11 =l Ale] mEnde doj g e} WAL a I}
mg/100g
control el 400 800 1200 1600 2000
H A U] 8 8.2 9.1 95 85 8.2 ]
1l 2] 42 567.5 44 43 42.7 425 42.4
7 o] & 19% 1.4% | 20.68% 229 19.9% 193% | 18.86%
TAMS A& - -10.9% 23% 30.7% 17.6% 12% 7.6%

Mg< control,

A el

6.8mg/100g =4 W=7 6mg/100gR v 7Hg @Wol HolH vt thx7 Bu=
A7 ST wi A el M =

AolF ) Yadlo] 7 wo)

20000} e} 74A) = 7d o] &-©]

567.5mg/100g =4 &+ 42mg/100gX. vt 7} ol

e, 400, 800, 1200, 1600, 20004H o} o .= Z=A|sfo] Ajgo] B Al wj
Aelstol WAAYGES} Aol

o AR 23, A WA Wl M= 800H <4 o]

2rle sAT 2

o]

Aol = AL 4007200090 A 7EA] = 42744mg/100g 0= A 3] A w o] w2 zpolE H

o] A

UG 12).

T 12 Agol MAel mBig Aol gmsl WA g E

mg/100g
control Aoy 400 800 1200 1600 2000
H Al 6 6 6.4 6.8 6.5 6.1 6.1
Hl 2] ] 42 567.5 44 43 427 425 424
ol & 14.3% - 145% | 15.8% 152% | 14.35%| 14.38%
FA & - -17.3% 12% 18.7% 12% 5.3% 2.7%

Mg< control

20008 H7FA] = o] & o]
567.5mg/100g 2 tZT 42mg/100gHth 714 o]
Aol ¥ Q3 40072000) A 74| = 42~ 44mg/100g 0. 2 A A F Lo uie} 2

S AT 13).

o] A

©] of

Aelsto] WAL ES
9.4mg/100g =4 W=7 8mg/100gR. vt 7Hg @Wol HolH vt tHxE7 Bu=
oA 7E AT wiA el A =
Hol= At Aol

Hdolg&

2= AT 2

ENSEE S

,88,

A

H A

ol M=

400, 800, 1200, 1600, 2000HH <} ©. & FA3}o] sPo]u]Aldl] HjA] o
800} < o]

f1o]

g ol

ZFol & M



mg/100g
control 2 oy 400 800 1200 1600 2000
H Al 8 8.1 9.1 9.4 8.6 8.2 8
Hj 2] ] 42 567.5 44 43 427 425 424
ol & 19% 1.4% | 20.68% | 22.9% 20.1% 193% | 18.86%
FA & - -26.8% 17% 15.85% 9.7% 5.7% 2.4%

Mg< control,
A eto] MAREET Aol
6.8mg/100g = A1 x5 6mg/100g2th 7Hd wWol Hdol= At x4 Hruh+
oA gldeh WA el A=

Aol g} Yool 71 wo)

A el

20008} e 74A) = 7 o] &-©]
567.5mg/100g= A &+ 44mg/100gX vt 7} ol

2= AT 2

el 400, 800, 1200, 1600, 20008 Y o2 ZA| s}
59 2AE A%, A4 WA el A= 8008 o]

== =

RSP

xEo] Bl

o]

Aol = A 400720008 A7 A = 42744mg/100g S 2 A] A F ol we} F AolE H

oA eFUTHE 14).
¥ 14. EFo] wAle vEnulgd Aol e} A E I
mg/100g
control Al 400 800 1200 1600 2000
H A U] 6 6 6.4 6.8 6.4 6.3 6
1 2] 42 5675 44 43 42.7 425 42.4
7 o] & 14% 1% 14.5% 15.8% 15% 14.8% 14.1%
TAHS A& - -8.7% 60.8% 34.8% 13% 4.3% 0%

Mg< control,

of Aeste] WAREE

20008} 74 4] = 7 o] &-©]
565.5mg/100g = A &+ 32mg/100gX. vt 7} ol

Hol&

2= AT 2

HAL el M=
16mg/100g =4 tZ7" 13mg/100gEth 7Hd @eol dolHAtt. =+ Hos def ~

A7 ST wi A el M =
Aol H Atk ol

Aol = A 400720000 4 74 = 32735mg/100g &2 A] A ol uel &

o] A

EATHE 15).
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¥ 15 3 WA mFuE HolAH =} WAL E I}
mg/100g
control Al 400 800 1200 1600 2000
H A 13 13.2 15 16 15 14 14
1 2] ] 32 566.5 34 33 32.7 325 32.4
7 o] & 40% 2.3% 44% 48% 45.8% 43% 43%
TAMS A& - -37% 24% 25.8% 16% 4.8% 3.2%
Al4d A&

1. HACH alAAZF f7I8 234438 4 Ca AoJAE SHAY
HACE control, 99, 400, 800, 1200, 1600, 20008} <H o = ZA|&te] z+E v Al Hj X

of Aejste] Zudrds AR A 3 WA el A= 800u) el HE F okt &
g WAl Fold Aol delgo] b = T Bu Bo] dojEa o
o Btk 800 H7EA = Hol&o] Wrkrb 20008 7FA] R Ap ool "WojA= A

ol 3l
2. v ZH U Aol F et HAZTET

Mg< control, €4, 400, 800, 1200, 1600, 20008} &} .2 ZA|&}o] =elz]w Al H]X]
of Hgste] WMAYGET HolES FAEE Az, AA WA Yol 8008 o] 7}
4 wol Aol gt dET Bk Ao T 20008 A7t A = Mol go] Byl dhAu
2 FA7E gk wiA el A= dde] iy 1ok /b @We] delH Ak 4o
o] 7} ol Aol 400720008 o} 7FA] = 42744mg/100g 2. & A 3| A w o] et

ol & molA] erspet.
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xﬂ5%ﬁﬂ*ﬂ*£ ol Qo D H o290 HMP,EMP
2o A ATP,NADPI V| X =& ZFH ol &

=
Al oo r HiE JUAEHAe AFR = B3l FAWT &S EMP,
HMPZH 29 TCAZZ=Z 4#HA YAAZRE
%**%%01%01 M A 9lejA] NADP, NAD o ©

T om7E o] ZEE = 500, 800, 1000¢] WE Km values 42 HAZEGEE 7}
w8 T O”i‘r
H AUl o] Bae W Tag gFS st EagA SlojA ZEol o
ol i3t = - ool vk A AzAAM ded a5 o3 20 shin

HMP pathway©ll 4] += Hexokinase, Glucose 6-phosphatase, Transketolase, Ribulose
5-phosphate epimerase, Ribulose 5-phosphate isomerase 52 &4 50| &S 3
EMP PathwayolA+= Hexokinase, Glucose 6-phosphate isomerase, Endolase,
Transketolase, Ribulose, Glucose, Ribose, Transaldolase, Phosphoglucose,
Pyruvatekinase, Pyruvatedecarboxylase, Glycerin  3-phosphate-dehydrokenase,
Lactatedehydrokenase ‘& ©] 285 gtth(Terashida, 1988 ).

HAEAS A ZaTdrHs Al 753 Zar S 98 e o7t 9o
WA A 28 WAl =] ZgdolE AT S AWML sAWAS A7
Aol mE ASH AL 24 EEE 05ppmel aho T,

,95,



[HMP Pathway]

SZlucose
H&sD P HADFPH
-

Slucose--phosphate =
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Fructose-1 ,6-diphosphate
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Dihvdroxyvacetone Glyceraldehywdes—
phosphate S-phosphate

1.53-Triphosphate

1

3-FGA

2-FGA

Phosphoenol
pyravate

Pwruvate

|

Lactate

G-FPhospho- — = ¢/ _Phospho gluconate

T HMADE+

K

Ribulose
S-phosphate

* The HMP Pathway showing enzymes, substrates and products




[EMP Pathway (Embden-Meyerhoff-Parnas)]

6-phosphao- Ribulose-5-
glucoor_m: acid phosphate
-
O
OH HO
o OH
HO
OH HO
NADY NADH
)
- OH ﬁlu., : HSPOS—D
: : u
1 1
__________________ 1 I
__________________ ]
O
Acetyl =
NADH phuéphatc HO

— H
H,PO;—O

H
Ethanol Acetylaldehyde
HFO—0O
Xylulose-5-
ADP ADP P '-_j:F"-"-kSI'l:2 pgosphate
HO ,|| /J /
.
o ‘{ { J l HO—<
Lactate TP o

TP NADH NADY  pGlyceradehyde
NAD? NADH <€ o oo e e e H | 3-phosphate
1

* The EMP Pathwayshowing enzymes, substrates and products
* The TCA cycle showing enzymes, substrates and products on growth of

mushroom



[HMP 7d &, phosphate pathway and regulates its oxidative branch
(Figure 1)]

Pentose Phosphate Pathway

y o 0
H—E-—-OH Ewo \b/ f_o’
H—C—0H Y n—{:-OH MO W H—C—OW  wapw H,Om
' ) g ’

G \ Z ¢ HO—C—H A_L. ]

HO=C==H HO—C—H

" ® I o ®

—C—0H H—C—0H H-—-C—0H H—-=C—0H

Glucowets-Phouphaie
H=C Tehyd H l H I-—OI'I H~—{—0H
H,0P0,1" CH,OPO CH,0P0,1- . CHOoPQ,-
Glucoss §-phosphats 8-Phasphagluconc- §-Phosphogluconats Ribuicss G-phosphate
Slactons

Figure1l: 2NADPH are produced in the conversion of Glucose-6-Phosphate into I
Ribulose 5-Phosphate

Ca++

Ca0O----Ca+++2e—:Z g DA H ARAE=Fdo 355 3, Fd=E NADP,NADPHdJ|
4 82 &t} (ShinM1980,1992), (Harris, 1997)

MNADF NADPH + H*
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Pl 01 Beetyl-Cal

MADH+ %‘ oA citrate symihase
MOH

L-htalate
Citrate

Furmarase

aconitase Hp
Fumarate 2 sy mar

Erindidlam Ihal e

FADH, succinae
Fan =) dehydrogenase lemeitrate
Succinabe
QTR MAD+
CoaSH _—
: vccinale thiokinase
GOE + Pl
i HADH
Succinyl-Co DH a-Ketoglytarate
RS ca,
CafgH

copyrigh THEG W% King a-KGE0OH

44 HF( CaO)E ST =9 xstgdoz ttE & ¥3}8 NS fresh waterE

5008, 800HH, 1000 &= 2] A8k 5 Fat JF 24A17F A FFo]l WAl Al Fof Tt
S JE F o] 59 Fo A Ho] 109 F FFolE sampling ATF WA=
A, vk 55 2047 &gk v A (surrey, BC Canada)E ©]-& T}
Pyridine nucleotideE ©¢]-&3ste] 7} s|Aujfo] wE& HAle] Km valueE 743}
NADP, NAD goigke =3
Glucose, Glucose 6 phosphate, Glucone 6-phosphate % #3lo] A 38 S AF=3Ic}
Zas et dol&s A=
B E A9 Sigma chemical Co.9] Z& AFE3lon

m#k< double reciprocal plot regression analysis (Lineweaver-Burke Plot)® A&
ok
NADP+-G6PD activity:= 7}E 3} cuvette chamber ¢ 30ColA & <3427 AX
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) Beckman Model 35 spectrophotometer= reduction of NADP+ at340 nm in
ImL assays containing 0.21 M Tris, 0.144 mM NADP+, 2.64 mM MgSO4 and 1.4
mM 6-phosphogluconateE =74 3l t}.

A3 AR L0

AAA oz Km g2 240225 Fol Al 2F 5008, 800HH, 10008 3] 4] ulj 5=l A
P. ostreatust 6%, 7%, 75% <3t o™ L. edodes & 7%, 75%,9% ‘&<,
bisporust 6%, 7%, 8%, F. velutipest 8%, 9%, 10% %, P. eryngiic 6%, 7%,
8% Asdnt. ole WATAIA Aol avtE o AAgvk= owmloln 500u, 8004,
10008) 3] Awja=o Al Glucose, Glucose 6 phosphate, Glucone 6-phosphate= P.
ostreatus = 6%, 7%, 75% ; 6%, 7%,71.5% ; 6%, 7%,75% 4532 L. edodes
= 7%, 75%, 9% ; 6%, 7%, 15% ; 6%, 7%,1.5% ‘&<, A. bisporust 6%, 7%, 8%
; 6%, 7%, 75%, F. velutipesi= 8%, 9%, 10% <, P. eryngiis= 6%, 7%, 8% 4%
At} Transferred Calcium of 6%, 7%, 75% 7 WA AA| P. ostreatust 6%, 7%,
75% / 6%, 7%,15% / 6%, 7%,15% &s3tRem L edodest 7%, 7.5%, 9% / 6%,
7%, 715% / 6%, 7%, 15% 7%, A. bisporusi 6%, 7%, 8% / 6%, 7%, 75% / 6%,
7%, 15% F. velutipes= 8%, 9%, 10% / 6%, 7%, 75% / 6%, 7%, 15%%<%, P
eryngii'= 6%, 7%, 8.3% / 6%, 7%, 15% / 6%, 1%, 75% °’¢+ F7tch. el
22 ZF 5000, 800w, 10008 &AM wja=ol A P. ostreatust 6%, 7%, 7.5% 3% 3}
SO edodest 7%, 75%,9% *t<, A. bisporusi= 6%, 7%, 8%, F. velutipest
8%, 9%, 10% <%, P. eryngiic= 6%, 7%, 8% &< 3t}

Tablel. Km value, Glucose, Glucose 6 phosphate, Glucone 6-phosphate,
Transferred Calcium of each mushrooms at 500, 800, 1000 of HAC
(unit %)

Kind of Km Glucose, Glucose 6 phosphate, .
Calcium transferred
mushrooms Value Glucone 6-phosphate
7 6,7 8 6
P. ostreatus 8 8, 9.2, 9.8 8
85 8, 8.5, 9.0 10
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8 6, 7.1, 8.1 7
L. edodes 9 7,75, 88 8
9 8, 89, 9.1 10
6 8, 86, 9.1 55
A. bisporus 8 9, 10, 10.5 75
10 10,11, 12 8.1
5 7, 81, 9.7 8.1
F. velutipes 7 75, 86, 9.1 7.6
8 8.8, 9.1, 125 8.8
8 6.6, 7.6, 9.2 9.1
P. eryngii 9 7.7, 8.6, 9.0 115
11 85, 9.8, 11 13

Table2. Calcium content at each dilution after treated by HAC

Kind of
X500 X800 X1000

mushrooms

P. ostreatus 8ppm 8.5ppm 9ppm

L. edodes Tppm 7.3ppm 8ppm

A. bisporus 9ppm 9.3ppm 10.5ppm

F. velutipes 6ppm 6.2ppm 7.2ppm

P. eryngii Tppm 7.5ppm 8.1ppm
Agdon FHoledFel WA WA His WS fo Mol 53] niE
FHsgoEA TAE S Fastel B AT WAL sop AAE WA YA
Fe 5U + 9ee B ATE B QY 53, THo Aole Az Fde
MAS AT £ 9es wol F Roln MAE/ Fd AT F 9ee A
o},
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A4d 248

High Activated Ionic Calcium(Eco biotech) made of oyster shell under high
temperature and high voltage and This calcium oxide has weak molecular bonding
force. During the growing of Mushrooms, the Km values by calcium effect of
Agaricus bisporus, P. ostreatus, L. edodes, F. velutipes. P. eryngii in EMP, HMP
Pathway for the ATP-ADP, NADP-NADPH? of 5th and 10th day after spouted
were increased each 7%, 12%, 14% at 500, 800, 1000 dilution on Agaricus bisporus
compare with control spot. Glucose 6 phosphate, Glucone 6-phosphate were
increased 8%, 15%, 18% at each dilution. Transferred calcium’s content is each
8%, 7%, 85% at each dilution.

P. ostreatus 7%, 8%, 85% Glucose, Glucose 6 phosphate, Glucone 6-phosphate
were 5%, 6%, 6% and Transferred calcium were each 5%, 5%. 5%, 6%, L. edodes
were increased each 5%, 8%, 8%. Glucose, Glucose 6 phosphate, Glucone
6-phosphatewere increased each 8%, 10%, 12%. Transferred calcium were
increased each 6%, 7%, 7%. F. velutipes were increased each 7%, 8%,
8%.Glucose, Glucose 6 phosphate, Glucone 6-phosphate were increased each 8%,
1196, 13%. Transferred calcium were transferred each 5%, 5%. 5%, 6%, P. eryngii
were increased each 6%, 8%, 9% and Glucose, Glucose 6 phosphate, Glucone
6-phosphate were increased each 8%, 13%, 15%. Transferred calciums are each

4%, 5%, 1%.
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A6 ATE d3 L &

A1d AT 23

DERTEY WA ASAEL Aol mE £

D eEMAe A SREEA £9F 0 BTt 29 BE, e xads

= 19 w23 fFado]drE 1571, 7 Zﬂ o] 148g/850cc® 6.5% &= ATt

2) SEhenAle A SREAd B3 AbIgATl 39 BE, zwo
O

% <
© 1Y m=n AFE8d77E 643 95, VAT ol 108.1g/850cc® 9.7% 555 3l

3) WolAE a7l Al AME7F PE Eokth TARISL T 29w, 2] A8
T 39 wME3 A5V 19w, A7) 393 w5 JiAS o] 165g/850cc &=
6.7% =5 At}

4) FaE wiA] EF Al wiFLd e 39, Ast ARde] 29, A 3 A8 AUt 49

BEun] ke 169g/2kg O 9.7% Z5E AT

L@ Zg] wAAFA g3 WA FAIYTIY, TAPEE, 2HolAQUF,

EAT, MAF, 1883ZF HolF

DargdZse] Aol &g =gl dAbg7Ihe A 242 21, 20, 20, 21, 23,
25, 27, 28, 29, 30dolth. thxt 22¢el Hlake] 1007 400v A 2= 172 dEH AL,
50071000 1 A 2= 178U 7HA] w7t &5 wfjgFr]ghe] dojA

2)ngg o Al o “elHAl FAPEEE 1007 4000 A2 7hA = ol g A
2ae], 5007 10008 A 2] A4 o)z} FLsA BECIUT

g zhsre] o] odk “eleMAl ko]l U= 1007 4008 A 2= 374U =
T 5ol Hls 1729 @5 Ak 500710008 A 2= 67139 &=t 59 )
3 178Y 74 F&vF @5 o) x8 U5t dojHth

A o] Al 93 “elE WA FadsE 1007 4000 A A 2= 1972102 o
Z7 18709l W) 17370 S7F=E ek 500710008] ¢ % 2] = 10717702 = 1874 <l

vl 1787 744 27t A& += 24571 Jo st
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S) g z<re] Aol o “ERWA FFONAFS 1007 4008 o A 2] =
1297138g/850cc® & 123g/850ccel] M3l 4.9712.2%7H4 Z5% 1Tk 500710004
oA 2= 947122g/850ccE tET 123g/850ccol Hlal 0.8723.6%7H4 HE7F =SS
2 ko] HaErh

6) &g Ao Aol o3 =gEHA SAE n@dZ4E 2> 1007 10004 < A 2] 7}
Al 273710.8mg/g/dry® F=7F o5 X7 0.05mg/g/dryol HlS 54.672168H 7t

A %79,

3. Z+¥ wWAlo] HAC, HAC+mineral sol, ¥* 3¢ H a1l (g/850cc), & A A =l
(g/1.5kg), T&A M (kg/3.3m" )8 AFEE, FALE, fdo], zar], A, ¢
F] AT

1) =eHA A SRS WAl (g/850cc), 5] Al vl (g/1.5kg), 7 A vl (kg/3.3
m) 25 dEFEg webda, AR EE ¢S Adsidoen, tdol= WA
(g/850cc), &A1 MMl (g/1.5kg)el B¢ Zolxom, wdanl(kg/3.3m)e 8% <+ &
oAtk F#e diETFET WA (g/850cc), = 10.7715.6%, &R Al (g/1.5kg)=
12.8714.9%, Al (kg/3.3m) & 89713.3% 9 S5 27t ASTH

2) A%o]lze] HAC, HAC+mineral sol, Fx¢ Ha9](g/850cc), B A u|
(g/1.5kg), /A (kg/3.3m)e] AFEE dAMEE thdo], Zt=a7] Zt4e 7k
FAFS AT ASolls dAESE s WA (g/850cc), & A A vl (g/1.5kg),
A (kg/3.3m) BF hETRO Eoiga, #AMINEE 9S XLsiglon, thdolx
Al (g/850ce), & A A vl (g/1.5kg), w7 Al (kg/3.3m)e] - °fF Aojxlow,
HFo gz RY YA (g/850cc),= 4.777.0%, BAAu(g/lokg)E 2.5711.9%, T4
Al (kg/3.3m)E 6.4785%9 Tras7t Asdth

3) ol Al1z o] HAC, HAC+mineral sol, > 2] 2] B Al (g/850cc)d] A<=,
AbE = tide], Ztay], ZhAE ) Rke) akS ARSI HWolMAlls dAM S R
T odERTEY wepa, dAMEEE OS A-Eeglon, o= oz Fof
BEFE HEH AT
4) FaFHAuld HAC, HAC+mineral sol, F*2l<¢ &)

ey

¢

R
o

(g/15kg) &&=

o)
TEEA TS

FARE, tfgel, 2=y, MY, FFe 9% 2AHGT
R RE grrag widn, FANEE U Ausgon, gt okt Hop

R
Ao FEe 27 B 4478.0%9 F5FEI7 A
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5 #&ol Awjel HAC, HAC+mineral sol, 29 = Aul(g/850cc), &= Al
(g/15kg)el BFE%E, dAE R, tdo], zbar], Zte FiFo] o3-S ZAbeIolTh 2
ol An TAMYFEE== Al (g/850cc), B4 Al (g/1.5kg) B FRF ol H AL, ot
AL EE UL ettt S xR 8 A (g/850ce)E 13.1716.7%, A A
Wl (g/15kg)E 6.3711.2%2 TFa37F AT

4, Zt% W A¢ HAC, HAC+mineral sol* ¢ AXx
1) =elg]8 Aol HAC, HAC+mineral sol®] &A|E4d& 3

5. 1@4Zw A A% =gHA A

Ll
D 2242w HAC) mAEFAZE Al FEwFo(Trichoderma harzianum) |7

A
A= FAYE FEFFo|(Trichoderma harzianum)ito] vlA] Ao 2w ¢l o
AL s AR, A7t ol d 4 E A g HA} "ol

Z3)
2) 18374 ((HAC + mineral sol.)e] IX&3AZ= Al F 2333 °)(Trichoderma
harzianum) A &= FAHEE FEFFo|(Trichoderma harzianum)Tto] W=
Hol]| dxEglont P Hds] Ao, syt Foldas AAaA=
A2F "ozt
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3) nEAZAFMAC)S] MAEFAZ A FE2FFol(Trichoderma harzianum) <A
e YA E FEFF(Trichoderma harzianum)te] W< AW 22k ¢l o)
Aol dds] AAHA e, Tt ol s A ad= FA oAk

4) 318425 MHAC + mineral sol)9] WA &3AZE Al FE3F°](Trichoderma

harzianum) QA EI= FAHEE FEFFO|(Trichoderma harzianum)te] W] =
Holl &z glo dale s gAEAeH, JAuFI ZoldrE A g
Aap "o xl o,

5 nEAFZAFMHAC)S wAEFAR Al Mt ANk (Psedomonas  tolassii) <Al
a9 E FAE AT AR (Psedomonas tolassii)wt o] ¥A] o] Z2E Q) o)
HeH e A3 AAHNeH, s|Muj5Tt Fotd g s AT I= A HojHTh

6) L2425 (HAC + mineral sol.)o] #iA&AZ Al Alvt/d 2 W (Psedomonas
tolassii) A &A= FAHE = AT EWE (Psedomonas  tolassii)tto]l v Az

G2 oy A s AAHeH, FAuFTt oA E A gHeE HAE
7) 1B ZEFHAC)Y WA EEqA FA] M A (Psedomonas tolassii) 93 # &
EA = At 2w (Psedomonas tolassii)ite] BlA] Ao F&Eoy ¢
B HH3 JAFHI oW, s|duF7 ol E JA g = FAF Bl
8) 1A ZwHAC + mineral sol)e] HIA|EA|ZA] Al A 20 (Psedomonas

tolassii) A EI= FAHEE AT AW (Psedomonas tolassii)To] HlA] o

O

FHgon dde s oAHon, dANFt FhAEs A aIE AR
o) 5},

i
(o,
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Do supe] £ = (F)
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