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Abstract

" The  chemical compositions of palm cake and sludge were analysed. The palm

- cake and slidge had 4.57-7.25 % moisture content, 7.62-13.31 % protein { 1.22—2;13 Uit

“itrdQEﬁ ), .9 87-16.12 % oil, 16. 95:16.75 % crude fibre, 6.48-12.51 % ash and trace;'

‘amount of mmerals such as’ phosphorus potasssum “sodium, calcmm magnes;um iron’ el

and copper

Factors: affectmg the productlon of enzymes from Aspergfffus nrger ATCC 6275-' T e

under sohd substrate *cultivation usmg eight different formulae were studled Th'ei_- R

maximum activities of * xylanase (576 Ulg paim cake after 3 days- CUHIV&)‘I!OH) and.. ERReE

carbd)%dmethyléeliufase .'(CMC'as‘e.) (14.42 U/g sludge after 9 days cuitlvatlon) Were._..'__'.;:._'_.

obtained  frorn “the cultivation in formula no. 2 (contammg palm ‘cake; 02 % glucose" '

“and 2.0 % urea) and formula no. 4 {replaced palm cake in formuta 2 by sludge}-,:_"

fespectively.  Using mixed effiient to adjust moisture of = the substrate gave’ lower. ..t

‘enzyme activities than those obtained when distiled water was used. Cultivation the PR

fungi in a moisture saturated incubator { 100 % relative humidity ) and 'contf'olied-.'__ '

temperature (3242 C°), both enzyme activities were fower than those achieved from the . -

cultivation at room temperature {3042 C%), with 85 % relative humidity.

(6)



'E'nzyr.n'e productéon by cd!ﬁ&ra’ring A. niger {using formula no. 2} in diﬁerent
reactors soch as flasks {250 and 1,000 mll, polypropylene bags ( 6x8 and 20x30 inches), -
bamboo tray and column was investigated. The maximum xylanase activity (739 U/g pa!r'n
cake after 3 days in’cUbatrOn} was obtained from the cultivation in big flask, foHo’wed-}_'
by those in sma!t flask (710 Ufg), small bag (705 U/g), large bag (642 Ufg), column (562

Ufg) and’ tray (226 U/gh, respectrvely The maximum CMCase activity {20 U/g pa!m cake_- -

after 9 days cutrvanon) was obtarned from the cultivation in small bag, followed by-:-_' R

those in brg flask (17 6 U/g} big bag {17.4 Ufg), small flask (16.1 U/g coiumn (11 2

U/g) and tray {7 9 U/g) respectrvely

Apphca’rron of partaaity purlfred enzyme from A mger ATCC 6276 to’ eeparate ._ L

' the suspended solrds and orl from decanter efﬂuent was compared to those of f

commermai xy|anases {MerceHase and Sumyzymej Enzyme from A nrger and M eECeHasé S

" were ab§e to separate suspended solrds whrch fioa‘r;ng as bu%ksng soiads In the case" '

of Sumyzyme the suapened soirds appeared as the bu[krng soiids and precrprtatee Only - S

precrprtates occurred ln the contro! (no enzyme added) Skrmmrng off the bulkrng sohds

| -"resulted rn 7'1 4 706 and 698 % sollds reroval, 990 % 997 % and 61 2 % orl_.._"

remOVai 76 g, 694 and 76.6 % COD removal from the efﬂuent using the enzyme from o

' A mger ATCC 6275 Mercel1ase and Sumyzyme respectrve%y

' The threee enzymes were apphed 'ro sacchanfy the extracted hemrcelluioses’._'__"'_"--'

(from  sterilizer condensate and palm cake] and commerc:ai xytan (oat spelt xy!an) [,

'Sacchanfrcataon of the extracted hemrce!iuloses gave lower amount of reducmg sugars

“than those obtained when commercial xylan was the substrate, When thé enZyrne_ from

A. niger ATCC 6275, Meicellase and Sumyzyme were used to saccharify the hemiceEfuIOSe_

extracted from palm cake, the maximum reducing sugars were 199, 242 and M3

mg/g substrate after 8 h incubation, respectively. Using the hemicellulose extracted from:

sterilizer condensate gave reducing sugars of 185, 222 and 108 mglg substrate,

)



réépec{ively, after 8 h incubation. The reducing sugars from  commercial xylan
saccharification were 64b, 575 and 510 mg/g substrate after 8§ h incubation and
maximum at 776, 704 and 718 mg/g substrate, respectively, after 24 h incubation.

The three enzymes were tested on juice clarification at 40 DC, It was found that
the enzyme from A. niger and Meicellase could clarify the pineapple juice with small

particles remained. The Sumyzyme, however, had no effect.
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i

AswTnuLLeITude  (Solid-substrate  fermentation) L‘ﬂ%ﬂ’l?ﬁ?ﬂ;?}m

= i oo | ¥ E :H, ar o s Ao e o = L N
amised Fedalvniddarunianuiy TaduRaAMATLANNISATIYUATINATLIE-

q

4

'ﬁ%mmﬁmﬂumzmumwﬁnx,m‘ummm%qﬁﬂ AENUFVBIRUNT FR ARG CIIRNER

mannenniaziiasantaail (Moo-Young, et al., 1983 ; Pandey, 1992)

3.1 iaqaynennaniw (Physical factors)
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2 1
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Tinanang tadtmanitlgun ﬂqqumutsumuwﬂaﬂﬁm? mﬁm@umﬂmqnmmm? FRE
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a‘qumma‘mammﬂmmm {N|sh|o et a! 1981 Moo Young, et al 1083 ; | G!enn and o
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::masmmﬁuaﬂm mﬂmmemmmumm?mm‘nmmsm'mmmm (Klm et al.,

1982 ; Pandy, 1992) LLm“zﬁum?ﬂmnum9‘1Jw,1_1@m'mu,mmm (Narahara ot al,

g8y mwmu@”wﬂmmumwmmLLavvﬁmmm’\m‘n@uh’lﬂiﬂ mman:_"

ioulmiay @mmmmqmuua "@mmummvmmmmm Kosnsusadeuazash

AADANIUIIN- 'NmmLmﬂuﬂmqvwmnﬂumﬂmﬂmq‘lmwmm@qm? msmu:-"-._s_f;_:f_'-.__'_'f_

ﬁmmqmum’mmimam@u’Lfmnmu Lmﬂ‘émmmqmuwmmvaumm?mmLL@” B

nnsuameulmiisastinazuAnFaiu Kim, et al., 1985) Fap9nafi 7 |
wonanTlaAEAne|AnENaEne fmmmmmwm?@ﬂﬂﬂimvﬂf’ﬁ‘lun’mﬂm |

Aasmilutldavilidnasenaaiyuasniondnelnitorfuid Fomin@ldlu
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4 X y 4 X o L X
WAtNie Pleurotus ostreatus Wailuamsdndlagdnsdoriadnsaahudluiuy

@0 nFy  AeTduduss  avwmudesas 55 Usqluga polypropylens  UNTI



19

A998 Tllauazdnunicaedatnsninis@odie lunssmuniswinuuuemsud

Type and Capacity

Process

Microorganism

Reference

Wood tray
Rotating drum
(65 gal)
Rotatihg drum
{55 gal)

Rotating drum- .

' Fembach' flask -

(28 litres) .

Horizontal vessel

. 4 - chambered(26 litres)

Horizontal drum

3~ chambered - I

© Cement mixer
{70 litres}

Cement mixer

Bread - making blender

{10 kg)

Koji fermentation

Composting of garbage
Koji fermentation

Enzyme production

~ Aflatoxins production

Fungal SpOrés-. :

‘Enzyme production

Ochratoxin production

. Continuous, using feedlot

“wastes and corn

© Corn fermentation .

Straw fermention

Protien enrichment of

starchy materials

A. oryzae

A, oryzae

A. oryzae

A oryzae '

A. ochraceus

Trichoderma
Candida

A, niger

Church, 1923

Schulze, 1962
Aﬂwm,1964-%'jf_7

3 Gndér'k'o'.ﬂer,
ot al, 1939 pf_il_:f
- Hesse&me,_ ,;* ”
et al';,' 1966,_'. :..'_:

1988

H'rL'Jb'aht,'

et al., 1 976 g5
‘Lindenfelser.

& Ciégfer, S s

1976

Hesseltine,
1977

'Han,.ef al
1976 |
Raimbauit, -
et al., 1977 _

Sonex, 1978




CGENTH # HAHY
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Asad 8 (sie)
Type and capacity Process Microorganism References
Horizontal vessel with Koji fermentation A. oryzae Aidoo, 1979
paddle (20 litres)
Valmic bags (polypropylene  Mycotoxins A. flavus Cuero, et
porous films) al., 1985
Fixed - bed differential reactor Spore production P. roqueforti Desfarges,
et al., 1987
Stainless steel box kiln Protein enrichment T. viride Durand &
(1 tonne) Chereau,
1988
Aluminium trays Enzyme production A. niger Pandey,
1990
Packed hed column Enzyme production A. niger Pandey,
1990
Packed bed column Heat - transfer A. niger Castana,
simulation et al.,
1990
Tubular Ethanol, Saccharomyces Gibbon,
Feed protein et al.,
1984
Pits Feed protein Coprinus fimetarius Kumar &
Singh,

1990




ANT19N 8 (Fid)

Order Key....3]!]

..................

BIB Key.....09b50.....

21

Type and capacity

Process

Microorganism

References

Pot fermenter
(6 litres)

Hollow shaft horizontal

Feed protein

Fungal protein

Chaetomium
cellulolyticum
T. reesel and
Endomycopsis

fibuliger

Ahdullah, et al.,
1985
Laukevics, et

al., 1984

gal = UK gallons

&
U Pandey (1991)
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. - } a & om e el = = , C
PIUNYH 22 BIANTRITA diaan 21 . @adusunldasiasauanaant 129nane
ar = =l 1 7] 1 ::31 =S 9 Vo 4:’5!' -
PRANINTNRZUANE ¢ wnaslulagian Tewax 1 (@WTe) Wsareaas 2 (ladgnima),

superphosphate (Waseanaiatudaied fauay 03 wudn aunsnisnsdenld

ol & r.'i . oy e ] | %2 ] 94 - .
yeadnifanas 104  diesaindarntiugndessangléfesay 27 demlfaeramna

geanseiny 4 uas 50 Alandy  ustss@vaniwlumswdsuudasmnsdann

(bioconversionl Avanad  nirzduamsnlisnnsnagniiuamihutiedeaty e

mmmﬂLﬂﬂﬂummﬂLLazﬂf;ﬁu’éauiuLﬁmwmﬁ@ﬁiﬁmmﬁmmewu%u Tt A.A

1985 ”Lmuma‘mmﬂﬂﬂmmwmﬂmnwm@ummwm (macmporous valmic film) QATE

FNGUAY Lanmwmmmgmnmm | *nwﬂmnumaﬂwﬂfaumnmﬂu@ﬂ% ’Luﬁnmv i

mﬂfmufa'1mm”mumum'}@’anmmwmmmu u@nmﬂummmmmmmm@m.-' .

ma’lmmnmtmwﬂmﬂﬂnnﬂrﬁmﬂiummumﬂm‘mmmﬁ ummmmm")lummi‘nmm o

) ?vmuﬂmmu'lﬁflfaumnmmﬂm?mﬂlwmmasfmmmmﬂummﬂﬁvrmummmms_ :

| Lammmwmﬂ@@niﬂimmmmmn - mauun'zmmm@‘lumﬂnummqmmuuluraum’_--:

&\a. .

mummfmmumwﬂm Cuero etal 1985) i @mmlwmmﬁmu‘imﬂmumwm :

mzﬂféwmmmmmmu (Water bath) (g;ﬂw 4) LLayquum‘mmmﬁmumqmu-_'f S

%\1mwmu’[mmnmlum@mmummmmz@ 65 mmmmmﬂ mnuummﬁmmmf S

T “gnwﬂmﬂuﬂqimﬂmmam (coﬁ) u@"’ﬂﬂmmumﬂﬁ‘ (condense{} ‘Lummwnu s

garntaidan mungq]wmweimmu,mmmqmumazgmuuu amaﬂms‘lmmmﬁ'j_-_'_

46 ammrﬂmm mgﬁ‘m 5

ﬂ@auutﬂuﬂﬂmmmmmmfawwmmlmmfawmmn mhmﬂmmmm G

| mmm'mﬂmmunumﬂmmmunwmmuﬂmmmam:mm (Pandey, 1991) LLﬂwL”ﬁﬂ._._-

mea31;;“34mmwmmﬂaﬂnuaumquumﬂwm mamwmmamuﬂﬂmﬂmm B

glass incubator AINENY 330 HARWAT WuruAuTNany 22 Tafng mu_ :
UuAzLssqduamm 20 NN muzm%mﬁﬁﬁﬁLmzmu@uqmmmmﬁ‘b’ﬁﬁﬁaﬁﬁ'
24

aaupananil uazlieniaiaufofantindalilludne 46 Anssadalia W

Ladanteta A niger Wiusaniunnsudlewdalnghiafaates Raimbault



's‘ﬂw 4 anwmmmmsmm‘tummﬂmlfnﬂLmummammmm‘luwmm

R ﬁmmmﬂ (15 ﬂrﬁ/‘u’m} S
'2_-' @uu | '

3 mﬂqmamﬂ‘mﬁ_} 60x80x60 T, )
4 maﬂummm

5 'mdmmummmmgu o

6 wWanarf 91, 200 HaRARS

NN Nishio W&y Nagai (1981)

93



Flow

Airin controfler

Flow -
mefer -

ecycling
.. - Saturdfion vessel = -
‘Exhaus! | I D

Filter{ =

|z |tz Condenser ~

s
11t

- Culiure: vessel

gl 5 AnenuzasasseaiieluniniasaTouuuennauds vrslunia

o .
N ;o Kim, ef al., (1985}
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and Alazard, 1980}
fixed bed reactor AnNEUTIUMNWARLY @uUIUALENATY 90 HaRWAs g4

45 fsdmms  finsldenianudasionnludne 442 Ysunmsdetiunmssiadalue

wazdsraainanfuaulnesnladinanisdanlddiansazanenunadanlansontasd

Tidnwnaregnmgl  dmanasiierniduazBunuaodusienisainsatesies - o

Penicillium roqueforti VUHART198R (Maheva, et al., 1984)
T

3.2 dadan19adl (Chemical factors) wsailaaa@nsainig (Nutrient factors)

L2 ar A < o [ =) d?nf s Lo ar d‘ o
asAlssnauresanailuladendAnysianaadoyaesias Jaauinn

M lunszuounswinuutemsudaindudanaswmienanisnuasdiilasaie.

]
e

WuwanTwduaranlsd  was@nliu  Sq@uniidaunsoldidluuvasanfuen Pandey,

1992)

wmmmmm;ﬂuﬂmﬂwmmmmﬂmsmwmu‘bﬁu AFer ﬁﬁ:ﬂ’?ﬁﬁ'}qﬁm-_--:'*

UWATADLE (2535) ‘W‘U’J’l- - ﬂﬂammﬂmamwnwmmmummmmaL@u‘lsnmmma-.___:'_

Aspergillus fumigatus Fresenlus sU@ 4-45-1F LLﬂ"‘WNﬁmm’m'}ﬂ‘ﬂ‘muﬂﬂﬂ ‘N‘H’TQTW&'_ R

u,@vmm'mmew m:rmu NH4N03 002502 nfusigvadia 5 n3) mahmsmm B

xylanase, B-xy!osadase uay filter paper aCtlwty (FPase} awmu T;m xylanase qumrmmm; _' .

an 51.2 1y 505 qumm@n?mmwm Ao B-xylosidase UtAz FPase uu mmqni o

1.03 uay 10.6 111 2.46 uay 205 gum/mmamm ANAIS . upiFioLRn NH4N035

i 0.3 ﬂ?&!ﬁ]@‘l"hﬁ‘lﬂ‘} 5 N umﬂluﬁmmmu%ummmmm@mqmn

u@t; mwmmnﬂ {2529} WU WN?mLﬂmmmmsm}mﬂmmvﬂumwm'_“_.__'-'.-_7:-,_}--

msmmﬂﬂmwﬁa@mmm Aspergillus fumfgatus (Fresenius) mfmﬁ'ﬁumwnu-,gf:f E

fnsuman, waeniudtiuds, unay  uariiden Taed (NHg9S04 indiufanas 50 - -

(natnwding Wuwvadhulaneau  way KHoPO, WinduFasas 1.0 (aavawdn) nawtha

e fuasiiwmameswuna @ounaslaanada
' . v ar | o 9 & ar e -:,;c!: ’
Kinoshita, et al. (1983) WU §ATdAuUsS1d1Ganad1e windu 4 - 6, Tiass

piasdawindu 1 1 Dudamanummsnzandenisndmeulsiiagaaanids
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9 i
ar  =ed

Aspergillus sp.  ABHRTIAMURLIALA WNALANNTY 200 mesh) aziflufasminiia
AinTdeeveny (uaunindn 30 mesh UAz 30-200 mesh) dauszpzaniimng _,
aulunasuamavlmiuagiaaluanmsnnadnoiuiidng uasiiaBufuSawinTy 4
UAT 5 MU AINAGL

Madamwar, et al. (1989) Anwnisaiveultditagaaraime Aspergilus . -

. = [ o ] <4 4:’!J dl ar A k2 Qs o
niger tﬁﬂL‘LE‘EI‘UL%?JU‘)’N@WMﬂﬂN"’, AD MAey,  F9nwe, FIueas wazUmRT

) T o1 9 -=1 L 1Y o ar ar 4:-’
ARNAAART WU Trusesdiunisulsaniwaae 6 Tuats NaOH Lﬂu‘m@ﬁuﬂﬂ.

wunzausiani1taiaeulnd exoglucanase, endoglicanase, FPase  WAY B-glucosidase - S

FeliAngegawinin 12,1, 21,5, 7.6 uaz 12.2 ylindefiadans muAIS

Prasertsan Uz Oi (19920 uffeuiflevuwsadmgiuivnzansswdtenan.

ﬁ'mmu,a et hdusenasamenlaiann Aspergillus niger wudn ¢+ pantdadhe

I815) AU Tmﬂ’lwmu@mmmmamm CMCase xylanase WRT Poglucosidase =

4l 4

' -Lmnu 75.5, 1,156 U@L 0.79 gummﬂmuﬁummiw mummu

Kuhad &z Singh (1993) ﬁnmmﬂmmmﬂmmmw (pretreatment) qmum‘lu: N

msmam@u’lﬂﬁuwﬂqmﬂmnmj@m Penc:fftum crrrmum WU n’aﬂmt,nauwmuma‘uﬂa{_ o

anwéae NaOH faﬂuﬂ?mm;@u%mgqmﬂLmﬂuﬂmmmmmmw ItfiAn FPass,

‘CMCase, cellobiase 111l 36.9, 58.8 uay 75.2 gluRAENTy ANaIAY

~ Alam, et af. {1994) uﬁ*aumﬂumﬁuﬂm@u‘bﬁﬁhmmmm Thermomyces_-'_.-_.--

Iéngihbsus R Thermoascus auranrlacus e ldfudmsmuansaiia 1ﬁttn 'E’I‘H’!’Jma

'.9; o

?']‘D‘VJ ﬂ’m"ﬁ’}uﬂ@ﬂ sulﬂ‘re pulp LLﬂ“’i‘i‘UﬁLﬁ?‘?’mﬁﬂuﬂ’}i‘{iﬂ?ﬂﬂ’]‘wm'}ﬁlﬂ’]\ﬂ 4 ‘LILﬁ@‘EI o

juste dust  t@zWne919 WU mmqmaLﬂuﬁummwmmm“ﬁmm ’lmmmﬂmﬁ*

Aegavevaulnl winfu 1843 uay 542 gilesenin  AMAIY Arowdudugn

2 X i a - d - T .
Faazs0  douatnusuiiuicassentsndsnulniienisiassaruiug Ae fouay
80 WAT 50 FNATAL

wilsitanaanasaglaauarliuawiuwaniniafinmiioni  (nducible -

enzymel  NAsENFRNTN (inducer) Huali@anAmauimimaynaiindu gu g
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LA cellobiose- octaacetate fat8s 0.6 wasld Avicel Fataz 04  luuuasansuau
Tunsuaseulnlisaguaaannimas Penicilium purpurogenum P- 26 liuaainnues
FPase, Avicelase A% Cotton-wool activity (CWase) W8T 6.94, 4.61 WA% 2.79 W1
ANNANAU (Takao, et a/,1985)  uaznndNlouau 5eaay 2 luirdnnana  vinlige
Talaromyces byssochlamydoides YH-560 namauliilaanudiing 1.23 win (Yoshioka,
et al., 1981)
Ahchara, et al. (1985) VAN Pleurotus ostreatus UILNAATI2UNTIAE 50 N¥u
s ' P4
‘|1 conical flask 911m 300 FARAAT WUIN TOATNNTOEIUAUTIAUALATNVAINIALN
w e i & Z4d A = 1y 2
2 AUpi  WeREITRLWARRENINTSFEN CaCO, fouas 1 uay MgS0,.7H,0 fatas
05 Usnnu 450420 ninluwomuioauns 500 Aaaams  wud1  nagEstyraadule
= £ 74 = 9 { ~ s ar & ar .:; é’ di a0
AMNAINTNTIDT1UNF LLAUIIAIUANALTANNENAUSILILLZIR RIS HBLRNSY
2 v 4;/ dll a;ll =3 'S dld r:-::cgi, i < L
dn¥erar 6 uaz 10 luliwet weaskdneulsiaagaaniiueaidngindn (antien)
:: [ i all @ n;? c’idi dI\r e o 9 o ar d: = &
uazandAnlnann e d@iaesnliiminidne muaisy FansuAsiewlad

v

iaguadtuetiunuanuasems  nawulnfasasanegdiunatssasanmsludum

a
9

13 14 19 1aamaaed  weasluazanluiuuy  wazwaaidrvesewlsluduuuees

AIMNIALGIGA MIIUTNTBINTREN

4. wulgliragLad
TaoiAuasainnszuauntsnantsuduiuatswananlusaglaa
=i & ar ] I = a_oa
Hoamlseneuuan 3 dow An  aglaa  wilaaglaauazdniiu - waglaadiuans
Inausanlasnszneudatuenaseinglradassiemuiluatasiasioaiuse g - D -
T ! ° & aa A et = t
1,4 glucosidic Nstieuaantanssynetaaglaa Mld 2 95 Aa  Admaall Tautes
AEN9A (acid hydrolysis) LLﬂf}%mﬂ%Lﬂﬂ”nﬁ (enzyme hydrolysis) {Tsao and Chiang,
1983 : Spano, 1977)  nIstiausnsnsaeIaailafldasfiaanumiuAaniiane  dai
:il‘ } t::ll 5 = s |
A uananildaulianareamaglaanidlusziiey (crystaline) aznumiuse

nsaniAdniugauazamniigqs  wasifiesainuisoanisldnee lienizianzas
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. e X 4 da o mmm e a
naiﬂﬁm\zmuwanuumm?ﬂ?zn@mummmmnumaqiamxmﬂgmmnummm
v lsldnansneinlisesnas dnunisietmfadiainsFaa iAWy
mzae marunnsdeulridesasnedsliinananglranAoudnnisgnd
et 1 - . <3 S
ulnindesaanariaglaa Whinguaaaeulss (multiple enzymes) 1

Usenaudaenauls] 4 45a . 1#un (Fan and Lee, 1983)

4.1 Endo-B-1,4-glucan glucanohydrolase (EC.3.2.1.4) visa endo-p-1,4- - e

glicanase vwinfideetanavesmaglaaiclugfdusaiion (crystaline)  uazlsl
N oA ’ ’ ¥ Lo . . . & e . s L :
Lﬂuﬁ‘zlﬁﬁu {amorphous) ?’JN%GTNL@Q@‘H’EN celfooligomer NBNURUNWUEE B-1,4 WLLAN

m‘hiﬂ.m o!agomer LAY L‘ﬁﬂiﬂiﬁi@ﬂ

42 Exo- -p-1 4~g|ucan celloblohydroiase (EC. 3.2.1:91) ‘Vi‘a"ﬂ CBH S

'L@u"tcﬁmmummqmumuhu EndoB14gEucanase lummﬂahjmnmmLsﬁagiaﬂr-__'_-_'2 H
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Ao louau iy xylopyranose unit Feusaiudaowusy p (1-4)  lHuauainuvas
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34

a Qa/o"d’v:.-“l“ 9 & P ar g
A1919% 9 naRAuswldennistesaanylsuaulnglfinulaiainqfuvsdaionug.

A7)
wuaradiailad NARATUR  %NTURLARNE WNANFEN9Ba
Aspergiflus sp. 13 lalng 90 Chavanich, et al., 1981

Humicola sp.14

Thermoascus sp. 2

Talaromyces . alam . . 90 Yoshioka, et al., 1981 -

bysochlaimydoides YHB0 . azefilug

nglaa -
muanlng
Humicold lanuginosa - llawmumslea - . Kitpreechavanich, IR
| lawmsstaa - - etal, 1984
latalnslad

falalulon




35

s ] -=~1l 8 ya
L’E‘]u‘l.sﬂu Roth, Rohm UQE Enzyme B b ﬂ?}ﬂﬂj’ax‘iLﬁﬂ'}?ﬂﬂ”‘l’}ﬂﬂqﬁ‘LEUﬁ'ﬂﬂ'@WTqu'ﬂﬂﬂﬁr}ﬂ
P Py Y . ~ Yoo o
m‘zuaum?ﬂ‘mmmau WU direct flow-through LWENATILALD (200  BIAHRLTERA)

adlinaasnEninanalalan 3.0, 2.6 uay 2.6 IaAniusiellafdan? AU usnIg

' -d. 2 k74 2 as o ] . tﬂ‘ k74 b : Ce
dagvasmanfidannisdrndesduingAunasitunszusunisildmnnien uu

reciroulation Fafluntsulsanwanudosionmgil 200 e TATIEUALTATY WL

i agliimalolaagendn Ao fdn 142,77 uaz 88 ﬁaﬁn%’miaﬁaa%m AN

AP mﬁmﬂu”lfmLmenuﬁﬁaﬂﬁuz@smw‘lml?‘mmmmamqnu m@qmnmma_' RIS

165?@ﬂmim%mmumhmmmmazwmimLLmnmaﬂu;_- uanmauaqum"tﬁﬁm"

]
=5

svziaailutladeiidndusenisdesaany  Tensleulednanses A fumigatis

Fresenius 7@ 4-45-1F L Humicola lanuginosa  eiatg@nevnednn wudn "'lfm'if,i@ﬂ{

q

saneduamInAaTugIgaTignmnil 50 parniTaFe mmﬂmmmaqqmm’m

a@ﬂﬂmmvamm mm@ngiﬂmmﬂﬁﬂﬂamﬂm;umﬂﬂgnsmmm@mmmvzgm@w

amuqm Wi"4 55-60. WAZ 50-65 ’e]ﬁﬁ’lt"'ﬂmsﬁﬂﬂ ANNAN AL mmzavwmmm@mmﬂ B

12 %’QTm . uﬂvmamﬂgnwmﬂu 24 ‘me mm@na’f,ﬂﬂLLﬂv“lsﬁ'Eamvmmmuzga"---_;- o

0 ar.

ammmuqx 55 upy 50 faqﬂmm"ﬁﬂﬂ FANRIAL ‘lwaww*m;mmmmamaﬂ'

oot
PPN

mmﬂﬂaiﬂz«}zm‘““l:ﬁaﬂuu“immmmummmuﬂmawquu m@qmnﬁgmﬁwm":"-'__

L'au‘l‘ﬁm,.,l,nm’lmmmL?ﬂumeamuqmg& aenalsfianu ﬁuﬁmuwmanﬂummmﬂquf:' S

swmmmmmama LumqmLau’Lﬁm“ﬂmmemamuml,uﬂwmmqmau (']L‘I]‘EJ‘.?- TR

' ﬂﬂ‘ﬂ 2532)

Saddler, ot al. (1983) 1°ﬁLmssfziaz;ﬁ,@ﬂ'vmnmmammﬂmma”mﬁmna.u@.”LaJ__.

~aspen N*}iﬂuﬁ‘i_lmma‘miﬂ”ﬂﬂﬁm‘]ﬂ@‘lﬂ‘ljﬁl‘ﬁ@%uﬂ@ﬂﬂ Trichoderma sp. E 58 FAATT

10 Wi & nanaiadaiiutuonan s dnanalalaaiflundasoauanann.

nindasas 50 Inmnafieaglaafildannnnsaindoefininarauiensiuea-un (SEA

Tumnaed 10 liBnnusneneiaedlndinoeiulsuaumnamefuazanandnasd

wiaglaafilfannisatnfaensataumsidletn  uaznsderiafinaglaahldann.



36
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9. USunulelsfiu mudguas Lowry, et al. (1951)
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Aaw 1 1 nauld
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uanoulmduad Aspergilus niger ATCC 6275 TupNiRLITS

(p<0.05)
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