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SUMMARY
l. Title

Radiation application for upgrading of bioresources

ll. Objectives

The productivity of lignocellulosic biowastes is greatly
expanded along the technical improvement of agricultural
industry all over the world., One of the useful methods for
reusing biowastes is the cultivation of edible mushrooms. Edible
mushroom could convert lignocellulosic biowastes to fruiting
body which have definite nutritive and medicinal wvalues, The
bioconversion products of inedible biowastes by edible
mushroom could be also wuseful as animal feed., Among
hemicellulose, cellulose, and lignin fractions of biowastes, the
lignin is the most difficult fraction to be degraded by mushroom,
Thus, it is necessary to induce and/or isolate the improved
strains of edible mushroom with more highly lignocellulolytic

activity.

lll. Scopes

1. Radiation processing for bioresources



Determination of the bioburdens contaminated in bioresources

and optimal radiation sterization dose

g

. Microorganisms involved in degradation of cellulosic biowastes
Searched the most feasible white-rotting fungi for the
degradation of biowastes and analysed the physiological and
genetical characteristics of the variants,

3. Radiation degradation of biowastes

Morphological and physical characteristics of cellulosic
biowastes were observed by the scanning electron microscopy
and the TGA analysis.

4, Bioactive function of the fermentation byproducts using the

mutants induced by radiation.

5. Feasibility of fermentation byproducts as a animal feed

6. Lignin degradation and its applicability

7. Hemicellulose degradation and its applicability

>

Isolation of antifungal and nitrogen-fixating microorganisms

IV. Results

1. Radiation processing for bioresources
Determination of the bioburdens contaminated in bioresources
and optimal radiation sterization dose

2. Microorganisms involved in degradation of cellulosic bicowastes
FUeQrotus sajor-caju showed the highest degradability of 2

biowastes among the observed 8 white-rotting fungi. The

variants of P0-2KG-1, P0-2KG-2 128]3 PO0-20KG2 were induced

_10_



from Pleurotus ostreatus by 7 -ray radiation as highly
cellulolytic fungi,
3. Radiation degradation of biowastes
: The water holding capacity of corn stover, chaff, and sawdust
tended to decrease after irradiation. The three dimensional
structure of corn stover, rice straw, and chaff except saw
dust tended to change after 500 kGy irradiation from the SEM
observation, From the activation analysis(TGA), heat
absorption reaction was found at the temperature range ofl113TC
-1277C.
4. Bioactive function of the fermentation byproducts
The antimutagenicity of alcohol(78.5%) and DMSO fraction
(86.4%) of the fermentation extracts was promisingly
acceptable even thoug it was less than that of the extracts
of fruiting body(86.4%). In the cotyledon assay, all samples
were able to induce the production of glyceollin and the
synergistic effect administrated together with IAA,
5. Feasibility of fermentation byproducts as a animal feed
The protein concentration of all variants(P02, P03-1, P03-2)
was higher than the control(50mg/g) and the carbohydrate
concentration and the trace elements of Ca, P, Fe, Mg, S, and
Zn did. Especially in P02, the concentration of essential
amino acid was high.
6. Lignin degradation and its applicability
Five mutants that were highly capable of lignin degradation

were isolated after the y-ray irrédiation. the genetic

_11_



similarities of P0-5, P0-6, and PO-14 to the control were
93%, 91%, and 73%, respectively. Especially, the thirty third

base of P0-14, P0-15, and P0-16 was changed from C to T,

7. Hemicellulose degradation and its applicability

Among the 16 investigated strains, P0-1-6, PO-1,5-7,
PO-2-14, and P0-2-14-1 showed 200% high xylan degradability

compared to the control,

8. Isolation of antifungal and nitrogen-fixating microorganisms

Eleven antifungal microorganisms were newly isolated,
Rhizobium Iloti and R. japonicum were identified as
nitrogen-fixating organisms. They, in general, had a
tendency to grow against pesticides but had different

degradabilities,

V. Recommendations

1.

The radiation application techniques hereby researched are
expected to be useful promisingly for the development of the
industrially favorable microorganisms and the related studies.
The mutation induction technology by radiation could be well
supported by the physiolosical and genetical analyses in order
to meet the standardization of patents and the related,.
From~£he results of the antimutagenicity and growth promoting
of plant, supposed that the related isolation and purification

were studied, it could improve the public health and so on,

- 12 -



From the results of the usage of fermentation byproducts as
animal feed could be promising followed by the practical
application studies,

The mutatfon induction technology of microorganism by
radiationcould be applied helpfully for the bioremediation of
environmental  pollution and the production of

environment-friendly goods.

_13_
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S8 RS EE 2x0] A HRH7] ol HSE uAsl: Y
B2 A AANE FEH Yt 44U AEAQL 0% o4
o] cellulose, hemicellulose W 1ignin® & TLAEo0] QlojA] Se4d
rlohel TARNE W o APTRE Exsle 1 R4
7t meln B B Wol olo] tjet sjHo] £33 gty HE
&%= glucose, ethanol& AX A-R-3eFe] FUEQ ethylenel®
AYo] 7H5ste, D-glucosedr|7t B-1,4 AU A4 20|y
o, ditdQd YHIEAE EE a-1,4 TR amylose I A
B(starch) ot Ao|dt ANFHHLRAY 228 72 Yth. =,
AFFZ FE3} 4840 BABE Aeae 22 oyl A
SE, dadzte AUYREE Uy wEe] Hehgx BFUsich
Qo] WEZEA| wWal hemicellulose® HAAT &4 HHuel HS
AR BAo] Thetsty] o] TaARso] N @RET ot (i) &

1989 : & 5, 1991 : 8} &, 1991). o|9} Po] H{Le B 0 3
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B

3 o] 2A APYBT PHE FUAIA PAE UG AN
HeT MH4Y TZE HWYAAGIT olade HHe Wye
Aeas AETZE BAU SAlo] MaLx] Errjolo] Haol
Qs Yol 4 UEE ML YabY HREAHE ZYATIE o] 3
EI}E 2 Zol wEIsiTh H2e oA Aol AN LS
Qe Yt u 98t Be WEE HAY £ gt sHe A
232 gtk AAHY o[ $EE ALslY] HlANE TR Meste
Zaol g ABRV VAW 7124 724 olsshe A W]
ool T 10-1592 We @77 Hol $3 A7 AHo| Qslout
MATAE 1 Wizl HUHA Reid] yEel ¥ we A7t
Wostth  BdscldE 17 FAEY HE Pelx) Sozuy
AR T GEAL] BY ATE 43 Uk oA AS
& ules Folo FAM EE SIAE o] 8% LRCPALES Y
o Urld ABUE BT A4S BT AL, 25, 2el, B4
Lol oy PRSI Aol e 2rlee Hesia 9
L 2d7Y % UAAEY SolA 2F AAAYAAA, QAR
71gol 250l 7] o] WAHolS ANF AR Fe
ST 4EAY AU SN RolT)

u

ia
it

o

ofr
o

2 2 d aFEe ges

713 RN, FUT PEFAY] g bags) oA ol
TR °]871E A7 Yol ABHI Q& vl Wabdo] o3 B
"olE Bl % 2T /MLrie R 9 Papdg o]y HRAl
E3 Jled7t desith YENHAN2EREHY S5 AEANES
BRI 3] PARIE ol 8T HYNAFFE Apdsiol st 1 %
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& YA AE Uatdol g F& AR Jleo] W AL
del 7PHER HEE Y HF FENSI] AYde A YrdolE
Ed¥ol f7] & B Z Al T iEF Ago] 27 €T

ZAA -2 oA, AAPAHE FSHALE o] &L=
N BAUNE ARY 4 glon, 7Y &5 W YARTIee =

T3 437 HEHW A3 Jhesith. AR Y

A71%4 BEAES FEMdeEN AN - qHYE 9 F47199
4R 7Hsd 0l golsith. AL JEA S HEIIA Hol oy
7ol iul¥ 4 glom {AAYY ZFEZ] Wasith

AHE- B34 Q &HolA, HAZFLE W FYA R4S, A W
s GHatEo] F-&5HA WA AU no] §EIL glojA BF LA EA7L
R, dFF7te wE oyx] 27 7hsdol AAstA ZEWA}
¥ Aol-g AF7t 2xHY, WAL {FoF o] &d1vt uiE d
212 2] BtHo|g FHol Aot F&T AFFIL =L At
o] W& HELEY A FFEA o] AYSIA oEa
A, 2715748 AEAES MEHLEN Y oY U AEE ST 4
o] A ol £FHrh oUR] o] A FAolBRE FE 2
EMAIAE o]& tiAou=] Aitol AF3] aFEm WAMdY &
3t o] A7t 2HT

[+
oZ—.

A 3d dFEe] He

1. BEAAL] WAz 3738 HY

 AERYo] 2 d¥ H[AES ZALL AAEF RS AF

2. AEAY B3EF, HolF HE

A YAAE S XA AFY A HedddN EdHolE



FE3l A2 B4 JEAY EFTE Bt ZF )
Aol Ae] HAEN, $3A Hole I3 FHEL BEE] Ao
5o Mg Asety AE AP stden, Q¥ o] st
A WA AP A E

3. AEAYLY YALES 544+

coetdn)yd W Azldn) g #AE T AEALL FEeiF 43S
FA3R, Y5E, e, nAENGE wxY = W3 TA 2
Mg B3 YA, Eely 54 ¥

4, FEFo|F UEFAIES 7587

D HAAERY UHERANESZRE Y JERY ELY & 47

5. 4EAIdelE AR e

D AEVAIYE o] &3 WEHAESL] AlEE JHsd RA

6. WAl @ Adu|BE BE gad &3 L &Ile

D AABA o2 RE D2ln YAdolg FFSFE B Elad &3

S FF UF ¢ ol

7. HuldEE L EIFEF UF U ol&Ie

D WAl olR FREE S 5T W £ _}FF AU A o %

8. ¥AFE 9 2Py +F MY

» AEBRF o =Ry O3 WAtdol g #FEFE T 45 My

2

=]

£
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M2z =d-2 7Isy g

A 1A Iy B¢
1. /4 -gad &30 7le

A BEANYE 83t A Hdfr4 2 hemicelluloseZ}
lignino] &J3)] wietslA] RIE o] gltt, &, oy H-/AY =3
EL 542 JeRE sl dl oA 1R Fo% 4% 2
SHch wety iR &S JFAII] AT FAE AFE
o2H A3, o3, 4SuE, HEI 9 HRFY YRR o]fo]
7158 How &aiA gy, EeH(Ball nilling, Two roll milling,
Hammer milling, Vibratory rod milling, Colloid milling,
Extrusion), #}3} 3 (Phosphoric acid, Ammonia, Sodium hydroxide,
Sulfur dioxide, Fe? / Hi0;, Cadoxen), ME&#(White rot fungi),
2% (Steam explosion, High-temperature milling, Alkali + ball
milling, SO, + steaming, NO; + irradiation, Biomechanical pulping)
5o za AXePo] AT UrhMacdonald et al, 1983 :
Gharpuray et al., 1983 : Canale-parola et al., 1988).

A el A ] dAR4 EEFY €Y, Ee @ 53 e o
L Fxe 71xAF7 35 e dFHdAE AY tEE s
elojct, ey 2 e @ FAWH QlojA oAy YRS 2]
W2 =3 Ha glon, Ad ¥ I FF BN HRLEdEL
/4ol A= ti27] difo] MEA JEE PHE @t dE A
ojth. Iy} o}Fx 20-30d Mo sUH H|AT ASY, HHLEs
"4 ZAAY ol AMEHI 3, EF AF Ao wWE FA0 /1A
Soligol & EA] U WHol7] HFEo] o] Holel A2e FEe
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Hsjord Wert gk, 123 HRLENEABIAL] 24 H LB
ARA APEE, oW FFAES e X, 2 oWy 247} o
€2 &L 2t AU A Fol Wiyt FAG Ay oA by
gt Adefolct.

BEALL RAEIR FH A E FoELS HHwAU Eae
oligosaccaride E THFE E3A|7]&= 4 Bt il L& A
of glth mwetAd AAAZRE HAE L3 nAES Y3t 7
Y3t APRE H-F4 U hemicellulose 3| FAL BAFE s utsis
Ro] FL3itl AAANA = ZHT BEL PPFo| glolE H{a
o} hemicellulose Y¥HE HEE st dlols Aibsol glojd A7
FEEE 830 ojol AUES A FAATAE AFE 52 Q)
o olAZiE $RFFE SBUCKE Has nlustAT Ax|Yo] of
5 & protoplast fusiono|u} FAz} Zzte] 23] T4 FYANFRE
SE8IAY, 237t o8& lignin BFFE AN AEsjuo}
Ste AFolth. ugEo]l Rulshe HALEsiEL(cellulase)s I
3FF= 8™ cH(Grous et al., 1985). 1) EC.3.2.1.91 : g
-1,4-glucan cellobiohydrolase, Avicelase, cellobiochydrolase, 2)
EC.3.2.1.4 : B-1,4-glucan glucanohydrolase, Carboxymethyl
cellulase (CMCase), endo-1,4-glucanase, 3) EC.3.2.1.21 : g
-glucoside glucohydrolase, Cellobiase, o|& A 7}x|¢] ¥3tdarz
B-1,4-glucan glucanohydrolases7} d-f42] v|AAY Heof L3}
A =Hol ulz3 ALY cellulose chainso] BAUA EH o o|g}
gEo]  B-1,4-glucan  cellobiohydrolaseZ}  %joJo]  zh&3}o
cellobiose W TFRFE Fe|H3l HFHOE B-glucosidaser} zhg.
Sto} glucoseZ Jl+BalSIE 2o YA A A2 Lad A

Tri 38 nEEES e L
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Acetovibrio cellolyticus, Aspergillus spp., Cellovibrio gilvus,
Chaeionium thermophile, Cellulomonas spp., Penicillium pusillum,
Clostridium thermocellulum, Trichoderma viride, Pseudomonas
fluorescans, Trichoderma reesei, Thermonospora cuvata,
Sporotrichum thermophile, Thermonospora fusca, Fusarium roseum,
Streptomuces flavogriseus, Sacchromyces lactis, Bacillus spp.,
Alcaligenes faecalis
2 ¥@xEF AT (vhite rot

wfe lignin £7 ozl df4 ¢

Ligning E3)3}
fungi)o] glt}, o7]o] &3}

hemicellulose = % E3jigict. tlEAQA Q02X Phanerochaete

fr
2
ey
fr

chrysosporium, Polyporus versicolor7} QITl o]&L& ulx|XA 2 uj
AU Atass, RZRI1AY FH7, s Tl %8 ol lignin £
AT E wre|3ict. o]Ro|M P chrysosporiumd ligning& @A3| 4t
HAA olatsetAE BAPste FLEA IR W2 AF7 Ho St
(Lagrinini, 1990). o] @& peroxidase W glucose oxidaseE& £H]
Sl o o]Ee ZZ} ligning 3H AL ABIA I, At

(H0.) & FF¥ch ER ol TIE T ELY laccaseE AH3}

fr

Polyporus versicolori= cellobiose(quinone oxidoreductase)E 4]
gich, 3 AEFolAe ligning £33l Fo] AL Rud FHo|
et

2. Aol & Jl& ¢

AR BEALY E3fol diE U d771 Hol = du 53], 2
A AA ofd FAEE o ¥ A3t syt 2 AL, 3¢l
ot o] glojA i stz R «=& Uehyy] g w2
ZFol & wWieE AL YAAE oY HFA PEANY
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o) B3l vt 22 o s P& AU glvH(Tanaka et al.,
1979 : Kaetsu et al,, 1981 : Kojima et al., 1983). 1) $¥= Z4,
2) AAE] 74, 3) BsjatE A4 (reeduced sugar, gases), 4) &g
A 7z & 5) £348 BES Ft Solth 3TN Fi(san
dust)S WAMAZANE A3} ZabdZY F7tel utel A FAMAEs 4
o] A Tt WAARAIRY FA(chaff)® 22 37| tj2ZHct
uw o wha] chils o) o m(saccharification), ¢ 70%7t glucosed}
g glth(Kume, 1991). ol& WAMMZRAIZ sty FAUY E217F 230
HaAY AFy2zrt Y d3et AAAZ drh. RF(rice straw)
W 92| (waste papers) & FARE AHE BT

- YA T HEALE o8Ok e Ed uel 44 AIFd
23tElo] Hed AExIde] tig abd AN o] A7 gk w
ghA ztedsl FYEE d7Ue] AriF e FEHF AAR ol Lok
AR7IE&e aAthA] & &0 otk 4 9 dFE A5
Az AR o] glojop s, WARIRARE R iy Jx7]eo] &
BEo] glojof 313, HRA HEAL Y Z4 TN ES B
A1717] $13lA = 100kGy ©)/3e] A F stollA ZAbsopRt st w0l

FEY 4 Q& FPY sl ot Auslx] R

d&oM F&Hol Ha waolxote}t HYslo] ofakre] J1EE A
A AANE o4} FEAES Y] Y dF7r FIHR Urh
2-3cn8] A7 AA AL ¥ nFgdLI il Qe v, WE
5& AR ¥, AdLds g nAdES Akl F2 AN
71& olg3tel atFAUch Fol W AF K& AMSERE FFT F
MAE AdAL S ©2doE, 3759 FIALEREH 4F opx
ALS AR 4 glold FAe wde] FHY ARE Ui &

- 30 -



7t AWHI gtk AT 1996 7€ols AFR APAME FHEe
71 Algich. o] o} Tastel IAEA/UNDP/RCA THE 23Fo] Yt Al

ojt}.

3. FolB2HEH BEREEL F& ¢

HZ GBI A2t Felfdtat as+dd nXe Ttz
ATE FALE, EATEFY AAANZFEH 200 oA ¢ #HE S
23] dAAZE = & thEFY dFA B-D-glucans Eeldjdo=
A A7} Ha ot ole F3 SFAANY HYJ|eS BHHAI=
AA7eS 23 U ZAeT A Ut =¥ 7|EY HEgeHo|
Fahgo] W W AP =Tt HolPe R s YL F& olgIA=
Fste, o oy EE X7l 7Hedid, ¢ Aolg Wiy,
Aol e dgayd Zeg x| gt 2y FAR ¢ H
A 2HE 2] FELASFE At A= v girh. AdA[YoZRE A
22 715 Z= BEAE U] Y3 oy 4F £e, £&, 3
A JlerES A FHE Aot ¥ o]EY §F HEHRE V%

= JAY F A= HHE, & YHARE oA o ¥4 A4,
Salmonella typhymurium®] Z}% histidineo|F& o|L3l 3}EHHHOo|
S ZAPH(Ames test), A& Mg FARE 4 UE glyceollingH
H, AESREFY 248 HEM U cotyledon £, Adee
Atst= lymphocyte ¥i}Y 5, = Fdol Hol 9a of U Jlee 4
F3ta Qe whAlolch,

. =31 -



2 A 2y

1. AF4Es)

A4

(o]
Chy

M

SER

Sporotrichum cellulophilum® XA Ho|Axg|slod glucose
analogql 2-deoxyglucose WAAF-E 3 &t Zlo] &3] cellulase BA
S°] &2 Ho|FE dq3, Trichoderma reeseiE& WHol|Al#H cellulase
AibeS 3 B PAIZch dAB 8 Wdu L Adolete &H
oA ZTHEA AT Hermcascus aurantiacusE YHo|A]FH CM(carboxy
methyl) cellulase?} gt&olx]= R 17} 9l o1} CM cellulase BAEL T
reesei2} W]SHA|RE avicellase?] ¥7h= Ytk ZAFol Qo o A%
& 2|7} uit}, CellulomonasE ®OJA|# cellulase?] FAo] 3HxH
Ho| R E A3 M cellulase ¥Ao] F7Istgiria Raustgdch 9y
AAN-ggoll 2J]t cellulase U  hemicellulase HEAEF dAI:=
Cellulomonas <& H|E¥ AR MFH Aspergillus <&, Penicillium
<%, Trichoderma & 52| &%olollA ¥3to] A3 gltt, FHolof glo]
A UFAANFES SR ExA oA Ue ° FAlE: He
Felet 7 EFYst] FHEE 28 Y fAEN Hds)
2] GoBE I EAE o8 UPAAN Yol Aspergillus
niger, Aspergillus nidulans, Aspergillus flavus, Trichoderma
reesei FollA X¥xEo] ¢fzte] FAo| glch el &AT AN =]
AJ/AE @+ de uHdta, YSo] cellulase o] A ZF7H¥
His A ge AFolth. 2dd HAE4EAS AEFH O o] 8319
B xylanA] Eoll&E4et R4 ENELE Ao ZEstA Bulsls
ojdEo] 2FEE o ol WP AN §Yo= sHsstelet AW}
3z 2ol cellulase} xylanase®] gene cloning® E3}e] Ex}j

2o F2EH, AYY 277 37 0 oA Y S A7
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L 7eg BT ATk EY SAAZAE BU B3 22 49l
ST AN EE 19 ALY SHIHE ATPIE 94 FHT
ATt T H8T BolREoIN HALENILE ASE B
Sol BHAL A7t WFL Agolth F3, AVANESIY, HHE
Aol olgt Ed¥o] /M, 5 BU ABL BeHol B Fo|FE
SHstEE do] FUVEATA TIINIEY Sold Wel
Ioh Zeiu $ANEDHO] £718 BT ARANSY, Hesan
o SAXTE, Welo] dol, el AN Sol W AAFA

F& HEY Yeolch

;o

2 B

2. BEXYY PrAAA RIS
SUolMdE FUSHAl S8FL0lA WAde] % HF44 s
UAzgle] 3¢ A3E £33 Url }F2UE EYAE, FAE,
HEulY, 3duy T8 $£EE AMR3H7] Aol 4o HUZATE
o] Absto] Wasty] wife] ul¢ ZAFHo|Yc ol WAMANIE
HoEHN steoue e, e fold, ¥A/Es, FHE UM
T W2 ZHol =yt Iy ujgIe] qTERLEEY BIE
Lol3lA s17] $isME 500-1,000kGy2] WAMAE ZAlsjo} st whA
ol thFH At wely 2AFLoAE YA ZAY Y 7|EY AEH
A S Y AFE YT vk o F AHFgY YA S
ZARY F, T HAaLd Aol AW d93 A IR E AR

[+]



Thdzt =38l Sk, Znpdzabad 2719 ARG 1718 B
AL Slold AFUEY] FHol A Y] wfEol YA
g 47¥e A% JaVled HEEdnhn S =3 4F HER
ol oit ATz U 3 BE4ETY Edvl ojfA oA wa}
AZAL 74 dAIZREY 58 T ol AT EY FYPYY S
T 7] 2 HEH 4 S Zojrh. BEXALY HE ¥ o¢8
BUEAE 5 APEAM BB NIFAERER o8 5 U WAz
AHEE grledd s 2¥HEY

3, BRIl Folaul 7%

O w d74l 47ANE BT ool 5EUTE FueE
FURE olgt Enusel A, RIS oW 2F Leklwae
Al SI&E o188 LA A, E, AR U RAL ]8T
Feoluinel Al 5 waA YYSA @7} 93 A3 Aol
2 7ol wol 23so] Qi Aelolch. 21U chgel XAzl 9l
oAM AUl 2o FeH WS xFdol WaskR, TH FEY 2
odol WAsks 5 A AAsioly EAdel L&D Aok 193
Apel FHet BBl FROT Iusol Qo4 NES el AT
AAolm, A BE U e AT 247 awED o,

-

L UERAE ol§7l

At HELET} HE AL B FAZRHEY sy B
AES Aol BY AL ol F= WU WAHD glor}, 9Ty
Zeete gel Zolaul ¥ SIAE o18¥ 48 AEA Auels o)
$ HA gk WHolth 2 dTAcNE 2de] IRE Folo] &yt

HE ol83MAM UULERL, ¥EAHE B, ¥FEEA, NEHEH
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&0EA 5& u2e Ul 478 ATULC webd A oot B
Y Ede 22, 3573, B4 Faveh ¥ b EL 3y
He ol8% TZAA slgol HuH Aelolth. o] APLojHE
a7 AQED FL el 5oEvH WAUES mE ABAAY
BY AFE 438 U oUW &g wHOE Folg A
E HulAlE ol8% WENAMEZLES Assd WENE w2
g wuin szl 22, Eel, FAY Bdo oy YAug
12 Aol g lx7ee BEsL gn, EdTA L daduy
Sold 2t AAAYERA, AR 5 71ge] FA= 97 o
B whadolg A9y AW T A 5& B ARYe A
8317} 75 Rolth.

l"Il'

o%

2
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A 3 A zAAF LA Tigt Bt

dad-dfay AALHE FuiSts o Yold © iAo,
TR w3l BE, MRLRY Aol FoU o4
& B3 Utk & GUBAL ALV, EQY HSEE 474
A Fo, 2¢ QBRI BraBe 2Es Eoh A2 29 A
FaBELIL AZHe] PR} At o ook Wel, VE ooe
A7, WFL AEY YHLENELE Bushe BHo] Q7] wjEol
HZol A ol§ FHolH WL BAe] & Utk ols} ol
AL FHQ ol BEE AR st AR WRLBeALL g
AERBI VDY 71238 S olHste A Wiols] wiRo] Ha
10-1592 Be @77 Ho} $m A7e WHe| Qgoyt opHTAE
3 g7l%el YW RS ohth EY S-glucosidase W W Ak}
B, dWs] W HRAENILE oUAR, F YhavsEal
Fgol e 28 GUS S 2T gaAA Utk AN Y3
HEE HRAENELRUAE AU oY T2 o|RolH glo
o olgo] ¢AHoR F2 AT WIYse] HAAENE $UsHE Ao
2 Yehgtth, 38y ol E oF THEAF) oA AYYH, ofw
HEAEE S A, 23 WY 227} oIF o AEE zAshe
ARl Al Foll Theld BEBY delols] WEel, HfsEaRsHY
A @44, ATl L 2 A% iRt F g A7t We
¥ gejolc,

AN Y A4 ABAL] U B SprEeae Pa
A7} 100k6y olge] LU Stolq matslopat sk whol glch. of

S ol ZAAA SHolA & uf YAAzANTE &Y Yo 97

2
2
N
RS
lo
B4
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ol 4, &l §F AF HHEFEY H7kEze] o d1t #3
Fol glth RAL F¢ d4F HR FulolA PrHIzAIGAE of

F B AEECl A A4 Yehd
RoZ unjfo], Y2AIRIES FUAUTY of WA 2AMAZE Yol

Y + S Zojth o8} o] WA RAMIFRE Eolls AT Al

7t vzl B8] A7t

FElUtE EUR AHA EXojA AL RE 2R 7S
Ze BEEE U] AR =¥o| wol Ha glrt. 53] sldeiH
A AL A SFe oA FolMFE HE ALELS F&3l8: o
F7L U Adejoitt. dE, TFE FHLE UAAFENH v
2 HHREEAY UFo] TRoITh Ut AN A ALY
L2x AEHI| o, FAEVALE o]&sle] Aujt FAAN W
AE A FE&Y 4 dvkd WA o 479 1A ® 3 Bl o

tial st2lch
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1. J -4 7le

o WHFAE o|87]&

7y

do B, RAL o8
R R AR ol A 7hsd A 2E  Fo] Amisie
T HY(Hepd, d| HE(F23EY)
=) o WAldol-g HA el
© Palm oil wastesE| & U FIAES o
o|-g o] Auj W F| F AWF (V=AYQ)
BAE ABae 9lsl
&2 Ald 7Hs (196
d 74, wgolAlel)

o Watidol-g EdHO] o HRAd BEXYL (o Wil g EdHo)
1S B &S] B3E IUHE sl fo10 A% AEAY
w5 UZ WAPAE o] &% AA| E3FF U2 (LAY

gl eyt 4 f& 4)
e AAFF g
(4&)

Qe

ol ZREAYLEH
gt 94 FgEdHol

A Ag/AZHR (3A
=5 d48)

oA E o] &} A
71678 BEANE 2
N2 frE A7 Ay

o AR FT2RE WAL
AE o8 U4,
FEQHIEEL E
/A Jle HR
(¥} 4)

° BAAYF/ABZAAL
e EA (423
)

LU

(rl=)
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2. 28 Ty AE

Fuje] WuksTlNE LEllm A, dgolMA, EIMA o
W WS AsHE Tlgo] FASel oY Bl Al2ol U2Y 8§
MARE 47 B3, Auisl Y olth AEaILe] Tyt wAHA 2|
go] HHHT sthets, VAU Sold HAYFALLE o8B
e WE A WA U7 wEel, U Mol olgste Hlo
L 8Q% BAg0] 4 4 Ytk 21U 2 494 F velsE
Zwe] @A gAo] FrhEch I HAA(Beh)old PARE
AEIZE FRssts] HBe] 1M osE A8 st o UUE EA
o] gith. mFe AlEetZol o HeE JelE HedTs W I
YRAY Sold AELe S0l vy BAE ¥ 4 9k A& Y
Stz glon], xS AAY ofd WM FF ¢ B Se
g, AE7Ee BRI YoiA ol AL} Folgt ok,

AtdAcl thd s Qs AESALC] g WardN 7)ol
3UY A IHLL Boln THEAS AN Yt FEAAAT
£ W A3 shsshe, HAME ol &Y FWARIIL YA 5
gare] QA 9 TEAA SHIE s Sy BoTh mgE
$AE o18T WEAALHBMLE hHisd BB AY
o] 7hsstA Slol B3 Wel MBI A% Ho INHRo| sloj
Zolt}.
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o2

M 3 Axdsdl g # 2

A 1A BEALY WAz 3 H/Y

1. 47 w7

Aol W2 4o HRL4 HABEAL] AtAs] 9w (Kuhad
and Singh, 1993) 2 S3i7} ARt BHLEE o7lA7Ia U7 WE
of, £ m=x| oo} tZkE oz ze] thgt £33 wjEol, o9 ¢
B9 QYo izt FHo] ARE I Qt) o] ¢slo B 5o E
2|3 A=A 2| (Gharpuray et al., 1983) W A, zte] 5o ety A
A 8] *H (Macdonald et al., 1983)°o] o] AAFct I ZAH
o|z] Rdlthe Fat F2e] 9 23FA VHLEE YUY + dcke
DA diEo] AL PP ECl BAHEI A& H olFolA 53] nAdE
o] YIS o83t AeYol AL Lx k. §F /83 nYE
2 3l F 4F QESALES HFo| @A o] 8317 A WA E
o]-&3t Wit (Malek et al., 1994) W ALz ol tiyt AF7} 2 2o
F5S U Hoch weld £ dFAME PAHARA ] g% AE
Szt e ARFEF AFE FPstaxt st

2. A7 9@ ¥y
7huBELEE &3

AU Uit nBE(FFTEELAE)Y LEEE &3] ¢35
o] NA(nutrient agar)& ©]-&3}o] 35TColA 24A]7t wi}sigict. AZH
2] ARAE ¢34l Czapeck solution agard AMZ3lgom 30CTo)A
40-48A1 7t wjjoFstgct. EEE HAE ¢siA YMPG(yeast extract,
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maltose, peptone, glucose) WX|E AFZ3lgow, 30ToA 72X 2t uf
okrstedrt, & RMJAM|F(Enterobacter aerogenes, E. coli,
Salmonella enteritidis)S [&8}t7] 91814 McConkey agarg ©}]-£3}o
35CoA]  18-48A17t  wjeksisdtt.  Salmonella W Shigellass
(Salmonel la enteritidis, Shigella flexneri, Enterobacter
aerogenes)®] ZR|oll= SS(Salmonella and Shigella media)& AHE-314]
oo, 35T 18-48A]t T i F JAHSIATH

oA EE AR EE

HF A AP (USP XXI1I, 1990)o] uwlalr] SCD(soybean casein digest)
aixlof] 34TollA 272 vidRE F 107] oufe] AP Ho] FeNESS
Aare Agdsros AMYsidcHE 1-6). L4 AEE APAZ
o2 T WAAZRAIY ¥ AIEF, BUALR, ZFolF, moldiFE
aje¥sigt. £ d3x4vl BRI e WARIRAAAEE o] &3l
(Co-60, <F 70,000 Ci 8%, Atomic Energy of Canada Ltd.), A&

e

e

Abe, ArQF R ZojA urAb ZAVSIGIT) Fricke dosimeter® &3A
g ZAPASE L 0.76 kGy/hrgTHHolms and Bery,1970). THE: Folg}

2 AZEE F2UE 2eslel o 10%ells/mlE A Pt F Dol E
5t chDio = D/(logA - logB), D: E2U7l Gl A%, A EEd 2
AFs, B D Aol E2US=0 ). ALH, wold¥®, JAIFHE 2
A 28351 DS AT 1-7), AEY oY NES2) DX
& o] &3t} Tl Ao o3| o]EMFE FIIgTh

Z:lpig(o.l)D’D’ = (SAL) X (SIP), i: DI0X]&] 7§<4=, Pi: iHz| n]Ay

B2 AEU =4, Dii iHA ol FEY DeXl, D APAIA FE
st njAjEe] WFAlel,