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MARUIN N

4 X
21HI13LANITED

gasuazEmansem

¥ st
1. 2IM15R8UYO Starch medium (g1, 2521)

aedlszneu
uile 23 AN
wou Tudlundiamn 0.5 ‘AU
Twunendoula'laTasunomla 0.5 A
asafanngad 04 A3y
wunilimandamagdes lowsa 0.02 N5

GuihaduliasalSinas 100 fadaes U5y pH i1 5.6 ud i hlahide lundei
finudl 15 Yeudrentsisiia gungdl 121 esmmaidoa ifuan 15117
2. Potato dextrose agar (PDA)
asdlsznoy (luilSunas 1 8a9)
Potato dextrose power 39 N3
snd 1 ans
hdsduRanaouazay udaildsidelimdeileiinaudy 15 deudse
AT qungdi 121 ssrmaoe funm 15wf memsldanlimenida vuas
szanm 20 adaas aeofomisuds
3. Potato dexirose broth (PDB)
perdszrey (ludsnes 1 as)
Potato dextrose power 39 nsu
hndu 1 ang
M mnuRmavaoyazaw udaildshidelundeilfianudy 1s doudse

iy EY
M3t gangl 121 ssruwaiden duna 15 wiil mewmsldvndnande
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AANUIN U

=~ ¢ or d d d
msad Soud tWies uaglnsives

= A =]
ATIAUUDSITNTATEU

1. grsazateleTedudmsunaaeumsdosaaioudl

UszAauaie
Iodine crystal 1.0 N3
Potassium iodide 20 N3y
Ethanol 30 N3y

par Todine crystal A Potassium iodide 1497192084 @uhndudnendiolsinan
azae TR A usLRsIUTINeT 300 Tadans wauldidfuasiy i usandn
&esazaonlasuiudivieslinas limasey
2. Sionuddmivinsizdng Iawiiy (ohson, 1971)
2.1 91582070 Acetylacetone (4 tilas1Fud)
Acetylacetone 30 Hanans
Na,CO, (1.5 upi1/97) 30~ dadans
azae Na,C0, 1 Acctylacetone 115U UmlBnasdaninduld 14 100
Janans (é’faam‘%un‘lmj“luﬂ"lsmﬂmuﬁiazﬂ%)
2.2 Ehrlich reagent
p-Dimethylamionbenzaldehyde 2.67 n5u
Ethanol (95 13los L“?mﬁ’) :cone. HC1(1:1) 160 Uaaans
72818 p-Dimethylamionbenzaldehyde Tugunauvasnsa HCLdudrualSinas
50 adans uaz 95 % Ethanol UT11a5 50 Uaddng
2.3 Glucosamine-HC1 (2 Ty Insniune luTnsdas)
Glucosamine-HCl 60.178  NadnTy
shndu 25 {aaans

v 1
A2A18 Glucosamine-HCI luvinau UsutSuas Ivmdu 25 fiaadas
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3. onlfyaue

3.1 Ampicillin (stock 50 dnfinfunoiiadtnag)

waon lasazaly Ampicillin huhndufitlsmnnde nseelasldiansewuia
045 Tunsou fedouds ndanhuaisld Eppendorf tube ¥iaoaag 1 ¥aaans W3
amil —20 oaruwaidod uazld stock 200 TuTnsansreensdoaie 100 fadans
enududugaionniu 0.1 Tulnsniudetiadang)

3.2 Streptomycin sulfate (Stock 50 Nadnsuneiiaians)

(@50 lanz a1y Streptomycin sulfate Juindufisrenide nseslanldim
nseeuna 0.45 Tunsey fahdeuds ndewiniuniald Eppendorf tube HADADE 1 HndAAS
iy 3eumgh 20 swadse uazld stock 200 TulnsAnsdeemisioude 100
iadaas (anududuganonidy 0.1 lulasniudeliaifag)

4, Tween 80 (0.1%v/v)
w3onTnuTintn Tween 80 §1u1 0.1 faddns Aushndy 100 faddns
5. @9 Lﬂﬁ‘ﬁi‘lﬂf’ 1 Electrophoresis

5.1 50X Tris-actate-eletorphoresis (TAE) buffer

Tris-base 242 a3y
Glycial acetic acid 57.1 yanans
0.5 Tua1 EDTA (pH 8.0) 100 fingans

s L) é T g A c:. ar 1 g
wanldidie udninldieiude lundeiisnauau 15 Youddoais i
= o i =
gaail 121 ssruwaiFon ifunm 15 wh Aol fqumgiives

5.2 6X Gel loading-buffer

Bromophenol blue (MW. 533.60) 0.25 N3y

Xylene cyanol (MW, 342.30) 0.25 nfu
[ d ]

Sucrose arawlwingu 100 adans 40 N3y

YV § o g o = =
wa IAdnAY inufiguugll 4 ssrralFue
6. Ethidium bromide stock solution (5 ¥agnsuaeia aans)
] ¥ v
%4 Ethidium bromide 250 fiadn3y azaiwluiindu 50 Taddas audlo Magnetic
. J -3 gk ot [ oA o' = =
stirrer SUNRzazm MY A Tuwiaiviedvezgliitivuwesaiguvgil 4 earnsaidse
37 o oy gy 5/ - ] = 9f u’:
Yon237¢ 3 vazlfiRauaesaugaliessninnsmisuuazns idnnas

A J /N e ' o o 1 ¥ a o
ﬁJf‘Ni]'lﬂﬂ'ﬁuﬂﬂmﬁuﬁﬂ!i‘]uﬂ1iﬂﬂﬂ15ﬂa1ﬂwu§llﬁ3ﬂﬂ1ﬁ INAUTLS
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- o o A g e . aan
7. mawien IndwesuaymsiadilFlulfasor pcr
¢ o 4
7.1 Iwiwos NS1 uaz NSS; Stock 30 luTas Tuans

Twl§Aen Per IFanududu 0.5 Tulasluans

NV, = NV,
30V, = 0.5X100
A" = 1.7

1

7.2 0.2 dadTuas Deoxyribonucleotide triphosphate (dNTP) mixture

195 lauHEY

dATP (100 {iad lums) 2 Tulasdas
JATP (100 #iad Tudans) 2 lulnsdng
dATP (100 fiad lyans) 2 'lulnsdas
dATP (100 3ind land) 2 lulnsdas
gl nannide 12 luTnsans

92 1A dNTP mixture Anududugahevousazaiiagi 10 Tad Tuarf USinas

b3 1

9
aatiowiiiy 20 luTasfing Anfuls aNTP mixtre 2 T InsAnsde1lfAse1 (100 luTasans)

v ldanududuaes INTP udazarfiaminu 0.2 Sad luars
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MANUIN A

o d =
AMTUATIZHNIAY

35ansvil3aanglaeniiu (Johnson, 1971)
1. ﬂgiﬂmﬁummgm Glucosamine-HCl
1.1 @3 0uan3aatsIAST M Glucosamine-HCl A1t 100 pg/ml Taoss
Glucosamine-HCI 0.012 n3u Awinduldnsy 100 faddas Tuwalfunffines udawniyg
R ld Idanududu 0-100 pg/m! Ass1InAEUIN A-1
1.2 Tamsazmomasguaiuuduas 1 adans lunasanagey
mududhuag 2 4) |

1.3 thu Acetylacetone reagent 1 Hanans M ] vaon

14 ¥ ¥ ¥
o 3 G o

o 3 1 4 P o A = a 3t
1.4 hmaeaniarua lduslulinnesauninindoaui 30 Wi nimiudena s
Vo :, o = Y =
Tguludngumgiestszuie 5 ui
1.5 (AN Absolute ethanol 1/511as 5 finfitias Tunn 9 vasa wauliidhdu
1 4 ¥ W v
1.6 1A Ehrlich reagent 1 iafians Tuyn 9 naos waruldidhi smiudeme1dn
= g = .
gamgiives fiunal 25 uid .
] . & 1)
1.7 Jafganfuuedang9nuenau 530 U1 Tuwas (Blank 1Hhnauumy
T5aeany)
1.8 Wounsanudniusszniuarmududiuues Glucosamine-HCI uagans
aandunesnIala wimnuduvensv Aannainnuan a-1
2. nQlAmTUNINAIBY1 (Deproteinized mycelia)
b 4 .
2.1 AzaWAIDEI (Deproteinized mycelia) 1 AW A0 INAY 1 Uaaans
2.2 Himsnaneuswdiude 1.3-1.7
2.3 uffvumouyTmnung Inanliufuns WuIasgIu Glucosamine-HCI Ty
suung Tnaniiumidu OD/slope
= a N ¥ I A
3. ng lnniunnaredwihtesdisnsalalasanesnidudy
3.1 gamsazatuiediidesudn 1 indans lanaoanaans
3.2 fimsnagourwAnaiude 1.3-1.7
3.3 wlisunsnilfinang lasiufuns MuIns§ I Glucosamine-HC1 Tny

sang Inaniiuminy oD/slope
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OD 530 nm

A5 AIANUIA A-1 NI17199912 Glucosamine-HCI
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andudu (pg/ml)

Glucosamine-HCl (adnn3)

b4 1
ar

1A (Haaaas)
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MANHIN 3

N5 MUAI

MDA MUNT
) .
F1MNuATABY 1u Division Eumycophyta i 4 Ny Ao
A oar t{! -5 d?
1. Phycomycetes {dnuazimlUdedl
E
1.1 @ulelaifienTaiu
gt o . [} Fo o o
1.2 a5adosmelu Sporagium vena lidnagnny
1.3 @519 Zoospore N101U Zoosporangium H#AnE Zoospore THAaM 1-2 (du
14 veriinadnadesi hitluwannaa1mie Aplanospore
2 o o = Y 2 o o o 7]
1.5 maduiuguuulimeeza3ia Oospore 130 Zygospore Untlaadruivilv
' 1) ' [} )
nuRsanzuIndey lummsau 19a
1.6 NMIAMITIFINUY Saprophyte uazilsda
8 .3 T 3/ - 1 ‘i‘_l A\ :
1.7 ApsmInnuruAeudgalumsniy dawwnnidlysinedlui
3 [
sﬂunquﬁwmwuﬂwﬁmtﬂﬁuﬂ Rhizopus, Mucor, Albugo, Saprolegnia,
Pythiumm, Synchytrium ((QZ Phythophthora Jud
oo ) P ¢ .
2. Ascomycetes Hanuaznaluded *
9 = Y] u’/’
2.1 wqulefmiaiu
9 o .,’,,' = 124 9 o = =
2.2 a¥nadedviaunuiimenas lidime nsaduadesuvuiiuefialy Ascus
114U 8 Ascospore
vl ) Af =
2.3 lidesmsamuifuinalumsnsy
My
s1lunguitidiay18un dspergillus, Penicillium, Gibberella waztas ludu
1 ¥
3. Basidiomycetes Nanyaizn la/dsfl
¥
3.1 @ulefimiaiu
3.2 wduledlu Binucleate mycelium luudaziradd 2 undve
3.3 msfuiuguuulimass o319 Basidiospore 11 Basidium
a8 Mo o t o o L] o
mnFaid iy 1Aun tiavdad 19 @t niave mauesy siavhs Judu
 a n‘l o d’
4. Deuteromycetes Tanuaena lufail
¥
4.1 vdulofieniany

[V 1 1 q’; .
4.2 mwznsduiuguoy hiliweiniu tazadeadesuuy Conidia
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P Aad o ' . . @ P 2 Aol
31 IuNquili¥eiTond1 Fungi imperfecti AMnlintsAnpauansanyszozhil

o d al J i ] dw 1
msduRuguuuimedezialadlungudug whu dAmumsadie Ascospore At lungu

Ascomycetes wsedwumsadi Basidiospore fl’ﬂvl'ﬂuﬂdu Basidiomycetes Hudu

mamuvensgulngmnaiia PCR

o o 1

119118 Tasan 10-85 widnut Tae e lwswes Ns1 uaz Ns§ wudilitwauin Taw
wamAmal PCR filaTvinAlszana 1.8 Kb affsudoutufiBueiinsgiu (Lamda DNA/

EcoR1 and HindlIl) AR TUAINATANUIN -1

ANAIANUIN 3-1 WARSH PCR 910015 19 Insued NS1 taz NS8 ifiuvensty 18S rRNA
40497110 laitan 10-85
HUELHA Lane M, Lamda DNA/EcoRI and HindIII; Lane 1, 10-85
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185001

NS1

n

—P pos.20-115 bp
L

——— pos. 1-700bp

18SR
pos. 593-1143 bpg————

18513
pos.104-1743 bp — ——

NS8

pos. 853-1753 bp €——

1753 bp

>

mmnenuan 92 wfwesmih 14 lumsmidauiindTelnaueddu 18S rRNA

YD Setosphaeria monoceras
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141

211

281

351

421

491

561

631

701

771

841

911

981

1051

1121

1191

1261

1331

1401

1471

1541

1611

1681

1751

ATTCTGCCAG

TGARACTGCG

GTAATTCTAG

TAAARAAACCA

CATTCAAATT

GGAATTAGGG

GCABRATTACC

TAATTCGAAT

GCGGTAATTC

CCTGEGCTGGC

CTTCACTGGG

CTCGRATCCG

CAATGATTAR

AGACTAAATA

AGACGATCAG

TGACTCGCTC

ACTCAAAGAA

AACTCACCRG

GCATDGCCGT

TAAATAGCCG

TTGAGGCAAT

ACGAGTTCTT

TGCAATTATT

GACCTTTGTA

GAGGTTGGCA

AAC

TAGTCATTTG

AATGGCTCAT

AGCTAATACA

GGGCTTTTTG

TCTGCCCTAT

TTCCGATTCCG

CAATCCCGAC

GAGTACAATT

CAGCTCCAAT

GGGTCGGCCT

CGTGTTGGGG

TTAGCATGGA

CAGGAACAGT

CTGCEARRGCT

ATACCGTCGT

GGCACCTTAC

ATTGACGGARA

GTCCAGATGA

TCTTAGTTCG

GGCTAGCTTT

AACAGGTCTG

CACCTTGGCC

GCTCTTCARAC

CACACCGCCC

ACGACCRCCC

CTTGTCTCAA

TAAATCAGTT

TGCTARAMAT

GTGATTCATG

CAACTTTCGA

GAGAGGGAGC

ACGGGGAGGT

TAAACCGCTT

AGCGTATATT

CACCGCGTGC

AATCAGGACT

ATAATRRAAT

CGGGGEGCATC

ATTTGCCARG

AGTCTTAACC

GAGAAATCRA

GGTCACCACC

AATAAGGATT

TGGGETGACT

GGCTGETCGC

TGATGCCCTT

GARAGGTCTG

GAGGAATGCC

GTCGCTACTA

CAAGCCGGARA

AGATTAAGCC

ATCGTTTTIT

CCCGACTTCG

ATAARCTTTAC

TGGTAAGGTA

CTGAGARACG

AGTGACAATA

ARCGAGGAAC

ARAGTTGTTG

ACTCATCCGG

TTTACTTTGA

AGGGCETCECE

AGTATTCAGT

GATGTTTTCA

GTAATCTAGG

AGTTTTTGGG

AGGCGTGGAG

GACRGATTGA

TGTCTGCTTA

CGGCTTCTTA

AGGTGTTCTG

GGTAATCTTG

TAGTAAGCTC

CCGATTGAAT

AGTTCGGCAA

ATGCATGTCT

TGATAATACC

GRAGGGATGT

GGATCGCATA

TTGGCTTACC

CTGAGARACG

AATACTGATA

ADTTGGAGGG

CAGTTAAARA

CCGGGCCTTC

AAARATTAGA

TTTCTATTTT

TGTCAGAGGT

TTAATCAGTG

CCEACTAGGG

TTCTGGGGGG

CCTGCGGCTT

GAGCTCTTTC

ATTGCGATAA

GAGAGACTAT

GGCCGCACGC

TTABACTCTG

GTGTCATCAG

GGCTCAGTGA

ATTCGGTCAT

AAGTATAAGC

TTACTACTTG

GTTTATTAGA

GCCTTGCGCT

ATGGTTTCAA

CCAAGGAAGG

CAGGGCTCTT

CRAGTCTGGT

GOTCGTAGTT

CTTCTGAAGA

GTGTTCAAAG

GTTGGTTTCT

GAAATTCTTG

AACGARAGTT

ATCGGGCGAT

ATTATGGTCG

ARTTTGACTC

TTGATTTTTC

CGAGCGAGAC

CARACTCAAGT

GCGCTACACT

TCGTGCTGGG

CATGCGTTGA

GECETTCGGA

TTAGAGGRAG

151

ARTTATACCG
GATAACCGTG
TAADARACCA
GECGACGGTT
CGGGTAACGG
CAGCAGGCGC
TTGGGTCTTG
GCCAGCAGCC
GAARCTTGGG
ACCTCATGCC
CAGGCCTTTG
AGAGACGCCG
GATTTACTGA
AGGGGATCGA
GTTCTTTTTC
CAAGGCTGAA
AACACGGGGA
RAGGTGGETGGET
CTTACTCTGC
TGATGGAAGT
GACAGAGCCA
GATAGAGCAT
TTACGTCCCT
CTGGCTCGGG

TAARAAGTCGT

AMAIAKUIN 3-3 S190TInE Te Indvasdu 18S rRNA 104 Setosphaeria monoceras
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HNANUIN D

HaMIIATIZHYONANIEHA

~ o1 aa oo 1 3
AMITNAIANLIN -1 WaMTARTIERAmmMNadaveslszaninmmiadovamouilavessine
3 [}
11 loTaan Taowizduas1luoms starch agar 1infigaingil

25 parruraiFed Hunal 4 Ju

Tests of Between-Subjects Effects
Dependent Variable: Ratio {Clear zone:Colony)

Type III Sum
Source of Squares df Mean Square F Sig.
Corrected Model 9262 10 9.261E-02 22.310 000
Intercept 41.360 1 41,360 | 9964.146 2000
ISOLATE 926 10 9.261£-02 22.310 000
Error 9.132E-02 22 4.151E-03 ‘
Total 42.377 33
Corrected Total 1.017 32

a. R Squared = 910 (Adjusted R Squared = .869)

~

= 1 aa = o
AT TNNINFHUIN 9-2 Wﬁﬂ'lﬁ'J!ﬂ'J".lzﬁﬂ']‘ﬁ'l\?ﬁﬂﬂ‘llﬂ\iﬂ'ﬁm‘iiyﬂlﬂﬁ'J"I 11 1ﬂT°}flﬁ'ﬂ VUBIITLUVY

starch agar 1uigavgl 25 esrnaiFoe hunm 7 Ju

Tests of Between-Subjects Effects
Dependent Variable: Colony diameter {cm.)

Type III Sum
Source of Sguares df Mean Square F Sig.
Coirected Model 317.475° 10 31.748 7.238 .000
Intercept 4174.138 1 4174,138 051.588 000
ISOLATE 317.475 10 31.748 7.238 .000
Error 965.030 220 4.386
Total 5456.643 231
Corrected Total 1282.505 230

a. R Squared = .248 (Adjusted R Squared = .213)
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3/
= o1 e = ar
A NMARLIN -3 wamsTmnEiameatavestSu ATF veasmie 11 lelwan
> H = o a '
ilevnziasalue v starch broth infiganfil 30 DIFUYALTHE 1WGIAY

A S92 170 seuswd Hunar 4 5u

Tests of Between-Subjects Effects
Dependent Variable: AIF {g/L)

Type III Sum | -
Source of Squares df Mean Square F Sig.
Corrected Model 62.434° 10 6.248 96.162 .000
Intercept 252,215 1 252.215 | 3881.542 .000
ISOLATE 62.484 10 6.248 96.162 .000
Error 1.430 22 6.498E-02
Total 316,129 33
Corrected Total 63.914 32

a. R Squared = .978 (Adjusted R Squared = .967)

= T ey = 1 q or o
ATTTINIANUIN 9-4 Nﬂﬂ'li']lﬂ‘.i'lgﬁﬂ'mwﬁﬂﬂ‘llﬂﬂﬂiﬁJ']iuﬂ@.TﬂW'lﬁuﬂElﬂ'illﬁuﬂl"]fﬂﬂ‘llﬂ\ﬁ'l

=Y

3 [} ¥ []
e 11 lolaan diemgifoe311uo1115 starch broth 1AM

30 asF Rt el rﬂunm 43U

Tests of Between-Subjects Effects
Dependent Variable: Glucosamine/AIF (mg/g AIF)

Type III Sum :
Source of Sguares df Mean Square F Sig.
Corrected Model 83273.364° 10 B8327.336 254.012 000
Intercept 689072.788 1| 689072.788 | 21019.08 000
ISOLATE 83273.364 10 8327.336 254.012 000
Error 721.230 22 32.783
Total 773067.383 33
Corrected Total 83994.595 32

a. R Squared = 991 (Adjusted R Squared = .988)
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1 4
AT NNANUIN 8-5 WANITIAT VAN IaRAYOINaNAANY Taaiuvessia 11 ToTaan
1 14 ]
(oW 2188431118113 starch broth tiuigangil 30 ssrwaidoa (u

1814 U

Tests of Between-Subjects Effects

Dependent Variable; Glucosamine yield (g/L)

Type III Sum
Source of Sguares df Mean Square F Sig.
Corrected Model 1.425° 10 (143 110,595 .000
Intercept 5.147 1 5.147 | 3993.167 000
ISOLATE 1.425 10 .143 110.595 .000
Error 2.835e-02 22 1.289E-03
Total 6.600 - (33
Corrected Total 1.454 32

a. R Squared = .980 (Adjusted R Squared = .972)

MINMANUIN 9-6 WAMTARTIEHAMNABAVDITI8L ATF Y93 4. oryzae TISTR3018
v 3 .
NwrzdoeTuemas starch broth Mndsdunilnnududuae q Tae

ganauguiitSnaitl 23 nlesldud

Tests of Between-Subjects Effects
Dependent, Variable: ATF {g/L)

Type IH Sum
Source of Squares df Mean Sguare F Sig.
Corrected Model 292.3192 29 10.080 118.434 000
Intercept 739.970 1 739.970 | 8694.218 000
Vi 181.005 5 36.201 425.341 000
DAYS 97.549 4 24,387 286,535 .000
V1 * DAYS 13.765 20 688 8.087 .000
Error 5.107 60 8.511E-02
Total 1037.396 90
Corrected Total 297.425 89

a. R Squared = .983 (Adjusted R Squared = .975)
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= ot e =) - < or o
MINMANUIN 17 wamTanszismeaeavedSna lnduiidlussdlsenoumiuad
' 14 1
Y04 4. oryzae TISTR3018 Mw1z15u111u9IM15 starch broth Ml siunl

1 = ¢ o
anudududia q TavgamuquiidSunauds 2.3 nleddiud

Tests of Between-Subjects Effects

Dependent Varfable: Chitin/AIF (g/g AIF)

Type III Sum
Source of Squares df Mean Square F Sig.
Corrected Model .1522 29 5.239E-03 4.090 .000
Intercept 75.828 1 75.828 | 59199.70 .000
Vi 5.384E-02 5 1.077E-02 8.407 .000
DAYS 5.797E-02 4 1.445E-02 11.314 .000
V1 * DAYS 4,013E-02 20 2.006E-03 1.566 .093
Error 7.685E-02 60 1.281E-03
Total 76.057 - 90
Corrected Total 229 89

a. R Squared = .664 {Adjusted R Squared = .502)

- g oYY ey - -
ATMMANUIN 3-8 WanTIATIEHAmmsataveelSinmnania lnfuuee 4. oryzae TISTR
1 9 ]
3018 Amneidealuevng starch broth Auysfuudlnnudududis q Tag

= dd o
ganauquiidsunstl 2.3ules5ud

Tests of Between-Subjects Effects

Dependent Variable: Chitin yield (gi/L)

Type III Sum
Source of Squares df Mean Square F Sig.
Corrected Model 272.790° 29 9.407 102.628 000
Intercept 651.085 1 651.085 | 7103.481 000
Vi 170.160 5 34.032 371.297 .000
DAYS 89.330 4 22.332 243.651 000
V1 * DAYS 13.301 20 .665 7.256 .000
Error 5.499 60 9,166E-02
Total 929375 |- S0
Corrected Total 278.290 89

8. R Squared = .980 (Adjusted R Squared = .971)
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= d aa = & a
AITNMIAIN 3-0 HamsanTeaImsaaavesdsina e Tasndithiesdlsznen
. 4
WTUYRAUDI A. oryzae TISTR3018 Aitm1zi59912401%113 starch broth

! a ' a e ¢fd @
nudsfundlanudududis q Tesganuguiidlsuauds 2.3 nledikud

Tests of Between-Subjects Effects
Dependent Variable: Chitosan/AIF (mg/g AIF)

Type III Sum
Source of Squares df Mean Square F Sig.
Corrected Model 2638.819° 29 90.994 28.975 .000
Intercept 94261.633 1 94261.633 | 30015.33 .000
Vi 244,265 5 48.853 15.556 .000
DAYS 1378.087 4 344.522 109.705 .000
V1 * DAYS 1016.467 20 50.823 16.183 .000
Error 188.427 60 3.140
Total 97088.879 90
Corrected Total 2827.246 89

3. R-Squared = 933 (Adjusted R Squared = .901)

AITRMARLIN 3-10 WamsAaziamnadavelSuianandala Tas1uee 4 oryzae
. ' F 1
TISTR3018 #W12450311197913 starch broth AualsAuutlenndudu

e TnogansunuiiifSurandle 2.3 nlefidud

Tests of Between-Subjects Effects
Dependent; Variable: Chitosan yield (mg/L)

Type II Sum
Source of Squares df Mean Square F Sig.
Corrected Model 357938.9472 29 12342.722 109.800 .000
Intercept 860151.136 1| 860151.136 | 7651.834 .000
Vi 201946.381 5 40389.276 359.300 .000
DAYS 138191.156 4 34547.789 307.334 .000
V1 * DAYS 17801.411 20 §90.071 7.918 .000
Error 6744.667 60 112,411
Total 1224834.750 90
Corrected Total 364683.614 89

a. R Squared = .982 (Adjusted R Squared = .973)
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AINMANLIN -1 HAMIAATISHAIMIEADAYE91IT1NS AIF Y93 4. niger 5-82 0
3 ¥
1z@esTueIMs starch broth AndsAuuilenudududie q Taw

a : 2d o
ganduguiivTuaudh 2.3 weodivuad

Tests of Between-Subjects Effects
Dependent Variable: AIF (g/L}

Type III Sum
Source of Squares df Mean Square F Sig.
Coarrected Model 604.3942 35 17268 215.079 000
Intercept 1105.514 1 1105.514 | 13769.22 000
Vi 106.951 5 21,390 266.417 000
DAYS 427.107 5 85.421 | 1063.927 .000
V1 * DAYS 70.336 25 2.813 35.041 .000
Error 5.781 72 8.029E-02
Total 1715.688 108
Corrected Total 610.175 107

a. R Squared = .991 (Adjusted R Squared = .986)
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Tests of Between-Subjects Effects

Dependent Variable: Chitin/AIF {g/g AIF)

Type III Sum
Source of Squares df Mean Square F Sig.
Corrected Model 1.9212 35 5.489E-02 13.896 000
Intercept 81.661 1 81.661 | 20673.64 .000
Vi .148 5 2.963E-02 7.502 .000
DAYS 1.196 5 .239 60.574 .000
V1 * DAYS 577 25 2.306E-02 5.839 .000
Error .284 72 3.950E-03
Total 83.867 108
Corrected Total 2,205 107

a. R Squared = .871 (Adjusted R Squared = .808)
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Tests of Between-Subjects Effects
Dependent Variable: Chitin yield (g/L)

Type Iil Sum
Source of Squares df Mean Square F Sig.
Corrected Model 478.693° 35 13.677 218.913 .000
Intercept 896.867 1 896.867 | 14355.22 .000
Vi 75.351 5 '15.070 241.213 .000
DAYS 351.024 5 70.205 | 1123.695 .000
V1 * DAYS 52.318 25 2.093 33.496 " 000
Error 4,498 72 6.248E-02
Total 1380.058 108
Corrected Total . 4B3.191 107

a. R Squared = .991 (Adjusted R Squared = .986)
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Tests of Between-Subjects Effects
Dependent Variable: Chitosan/AIF (mg/g AIF)

Type III Sum

Source of Squares df Mean Square F Sig.
Corrected Model 1423.9743 35 40.685 22.272 000
Intercept 14279.383 i 14279.383 | 7816.969 .000
Vi 230.660 5 46,132 25.254 .000
DAYS 682,353 5 136.471 74.708 .000
V1 ¥ DAYS 510.961 25 20.438 11.189 .000
Error 131.524 72 1.827

Total 15834.881 108

Comrected Total 1555.497 107

a. R Squared = .915 (Adjusted R Squared = ,874)
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Tests of Between-Subjects Effects
Dependent Variable: Chitosan yield (mg/L)

Type II Sum
Source of Squares df Mean Square F Sig.
Corrected Model 50954.396° 35 1455.840 92.940 .000
Intercept 119900.021 1 119900.021 | 7654.324 .000
vi 9896.715 5 1979.343 126.360 000
DAYS 35318.132 5 7063.626 | 450.936 .000
V1 * DAYS 5739.549 25 229.582 14.656 000
Error 1127833 72 15.664
Total 171982.250 108
Corrected Total 52082.229 107

a. R Squared = .978 (Adjusted R Squared = .968)
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Tests of Between-Subjects Effects
Dependent Variable: AIF (g/L)

Type IIT Sum
Saurce of Squares df Mean Square F Sig.
Corrected Model 96,2402 17 5.661 49.102 000
Intercept 412,535 1 412.535 | 3578.096 000
Vi 78.947 5 15.789 136.948 .000
DAYS 3.745 2 1.873 16.242 .000
V1 * DAYS 13.548 10 1.355 11.751 000
Error 4,151 36 115
Total 512,926 54
Corrected Total 100.390 53

a. R Squared = .959 (Adjusted R Sguared = .939)
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Tests of Between-Subjects Effects

Dependent Variable; Chitin/AIF (g/g AIF)

Type III Sum
Source of Squares df Mean Square F Sig.
Corrected Model 3100 17 1.824E-02 6.562 .000
intercept 39.155 1 39.155| 14086.77 .000
Vi .168 5 3.350E-02 12.052 .000
DAYS B.422E-02 2 4.211E-02 15.151 .000
V1 * DAYS 5.835E-02 10 5.835E-03 2.099 .051
Error .100 36 2.780E-03
Total - 39.565 54
Corrected Total A10 53

8. R Squared = .756 (Adjusted R Squared = .641)
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Tests of Between-Subjects Effects
Dependent Variable: Chitin yield (g/L)

Type IIf Sum
Source of Squares df Mean Square F Sig.
Cotrected Model 66.425° 17 3.907 66.150 .000
Intercept 298.290 1 298.290 | 5049.944 .000
V1 53.276 5 10.655 180.390 000
DAYS 5.372 2 2.686 45.475 000
V1 * DAYS 7.776 10 .778 13.165 .000
Error 2.126 36 5.507E-02
Total 366.841 54
Corrected Total 68.551 53

2. R Squared = 969 (Adjusted R Squared = .954)
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Tests of Between-Subjects Effects
Dependent Variable: Chitosan/AIF {mg/g AlF)

Type III Sum
Source of Squares df Mean Square F Sig.
Corrected Model 2585.642¢ 17 152.097 6.017 000
Intercept 372323.128 1/} (372323.128|1 14729.94 000
V1 1540.646 5 308.129 12.190 000
DAYS 553.363 2 276.681 10.946 000
V1 * DAYS 491.633 10 49,163 1.945 071
Error 909.958 36 25.277
Total 375818.728 54
Corrected Total 3495.600 53

a. R Sguared = ,740 (Adjusted R Squared = .617)
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Tests of Between-Subjects Effects
Dependent Variable: Chitosan yield (mg/L)

Type III Sum
Source of Squares df Mean Square F Sig.
Corrected Model 611996.412° 17 35999.789 57.275 000
Intercept 2799161.671 1 | 2799161.671 | 4453.390 000
vl 489089.634 5 97817.927 155.626 .000
DAYS 44170.120 2 22085.060 35.137 000
V1 * DAYS 78736.657 10 7873.666 12,527 .000
Error 22627.667 36 628.546
Total 3433785.750 54
Corrected Total £634624.079 53

4. R Squared = .964 (Adjusted R Squared = .948)
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Tests of Between-Subjects Effects
Dependent Variable: AIF (g/L)

Type III Sum
Source of Squares df Mean Square F Sig.
Corrected Model 660.8967 40 16.522 175.020 .000
Intercept 1509.460 1 1509.460 | 16355.00 .000
Vi 157.714 6 26.286 284.805 .000
DAYS 491,933 5 98.387 || 1066.020 .000
V1 * DAYS 63.892 29 2.203 23.871 .000
Error 7.568 82 9.229E-02
Total 2302.324 123
Corrected Total 668,464 122

2. R Squared = 989 (Adjusted R Squared = .983)
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Tests of Between-Subjects Effects

Dependent Variable: Chitin/AIF (g_lg AIF)

Type IH Sum
Source of Squares df Mean Square F Sig.
Corrected Model .9982 40 2.495E-02 26.613 .000
Intercept 105.069 1 105.069 | 112079.0 000
Vi 168 6 2.806E-02 29,927 000
DAYS 566 5 13 120.847 000
V1 * DAYS .306 29 1.057E-02 11.272 .000
Error 7.687E-02 82 9.375E-04
Total 1072.775 123
Corrected Total 1.075 122

a. R Squared = .928 (Adjusted R Squared = .894)
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Tests of Between-Subjects Effects
Dependent Variable: Chitin yield (9/L)

Type II Sum
Source of Squares df Mean Square F Sia.
Corrected Model 641.9022 40 16.048 183.629 .000
Intercept 1416.214 1 1416.214 | 16205.41 000
Vi 159.039 6 26.507 303.308 000
DAYS 471.790 5 94,358 | 1079.716 .000
V1 * DAYS 62.827 29 2.166 24.790 .000
Error 7.166 82 8.739E-02
Total 2184.316 123
Corrected Total 649.069 122

a. R Squared = .989 (Adjusted R Squared = .984)
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Tests of Between-Subjects Effects
Dependent Variable: Chitosan/AIF {mg/g AIF)

Type IH Sum
Source of Squares df Mean Square F Sig.
Corrected Model 1149.704° 40 28.743 12.029 .000
Intercept 141240.412 1| 141240.412 {| 59110.85 .000
V1 255,252 6 42,542 17.804 .000
DAYS 220.201 5 44.040 18.431 .000
V1 * DAYS 711,993 29 24.551 10.275 .000
Error 195.932 82 2.389
Total 144339.245 123
Corrected Total 1345.636 122

a. R Squared = .854 (Adjusted R Squared = .783)
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Tests of Between-Subjects Effects
Dependent Variable: Chitosan yield (mg/L)

Type III Sum
Source of Squares df Mean Square F Sig.
Corrected Model 833456.366° 40 20836.409 149.511 000
Intercept 1860773.129 14 1860773.129 1 13351.91 .000
Vi 211068.852 6 35178.142 252.41% 000
DAYS 594093.678 5| 118818.736 852.579 .000
V1 * DAYS 93540.783 29 3225.544 23.145 000
Error 11427.833 82 139.364
Totat 2859476250 123
Corrected Total 844884.199 122

& R Squared = 986 (Adjusted R Squared = ,980)
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Tests of Between-Subjects Effects
Dependent Variable: AIF (g/L)

Type III Sum
Source of Squares df Mean Square F Sig.
Corrected Model 583.9442 41 14.243 90.547 000
Intercept 652.971 1 652.971 | 4151.247 | 000
V1 74.183 6 12.364 78.603 .000
DAYS 436.537 5 87.307 555.054 000
V1 * DAYS 73.224 30 2.441 15,517 .000
Error 13.213 84 157
Total 1250.127 126
Corrected Total 597.157 125

a. R Squared = .978 {Adjusted R Squared = .967)
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Tests of Between-Subjects Effects

Dependent Variable: Chitin/AIF (g/g AIF)

Type III Sum
Source of Squares df Mean Square F Sig.
Corrected Madel 3.126° 41 7.624E-02 90.667 .000
Intercept 93.208 i 93.208 | 110851.2 .000
Vi 128 6 2.136E-02 25.403 .000
DAYS 2.907 5 .581 691.458 .000
V1 * DAYS 9.051E-02 30 3.017E-03 3.588 .000
Error 7.063E-02 84 8.408E-04
Total 96.404 126
Corrected Total | - 3.196 125

a. R Squared = .978 (Adjusted R Squared = .967)
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Tests of Between-Subjects Effects
Dependent Variable: Chitin yield (g/L)

Type IH Sum
Source of Squares df Mean Square F Sig.
Corrected Model 553.954° 41 13.511 88.819 .000
Intercept 597.791 1 597.791 | 3929.747 .000
Vi 73.189 6 12.198 B80.188 000
DAYS 410.640 5 82.128 539.892 000
V1 * DAYS 70.125 30 2.337 15.366 000
Error 12.778 84 152
Total 1164.523 126
Corrected Total 566.732 125

a. R Squared = .977 (Adjusted R Squared = .966)
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Tests of Between-Subjects Effects
Dependent Variable: Chitosan/AIF (mg/g AIF)

Type III Sum
Source of Squares df Mean Square F Sig.
Corrected Model 897.6082 41 21833 6.196 .000
Intercept 16454.009 1 16454.009 | 4657.017 .000
Vi 163.301 6 27.217 7.703 000
DAYS 557.513 5 111.503 31,559 000
V1 * DAYS 176.793 30 5.893 1.668 .036
Error 296.786 84 3.533
Total 17648.402 126
Corrected Total 1194,394 125

a. R Squared = .752 (Adjusted R Squared = .630)
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Tests of Between-Subjects Effects
Dependent Variable: Chitosan yield (mg/L)

Type III Sum
Source of Squares df Mean Square F Sig.
Corrected Model 62502.248¢° 41 1524.445 70.865 000
Intercept 74290.002 1 74290.002 | 3453.437 .000
Vi 10139.456 6 1689.909 78.557 .000
DAYS 44094.653 5 8818.931 409,956 000
V1 * DAYS 8268.139 30 275.605 12.812 000
Error 1807.000 84 21.512
Total 138599.250 126
Corrected Total 64309.248 125

a. R Squared = .972 (Adjusted R Squared = .958)
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Tests of Between-Subjécts Effects
Dependent Variable: AIF (g/L)

Type III Sum
Source of Squares df Mean Square F Sig.
Corrected Model 186.6332 26 7.178 304.019 .000
Intercept 286.114 1 286.114 | 12117.82 000
Vi 44,260 4 11.065 468.637 000
DAYS 165.141 5 33.028 | 1398.850 000
V1 * DAYS 11.271 17 663 28,080 000
Error 1.275 54 2.361E-02
Totat 580.831 81
Corrected Total 187.908 80

8. R Squared = .993 (Adjusted R Squared = .990)
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Tests of Between-Subjects Effects

Dependent Variable: Chitin/AIF {g/g AIF)

Type III Sum
Source of Squares df Mean Square F Sig.
Corrected Model 2.494° 26 9.592E-02 69.840 .000
Intercept 50.649 1 50.649 | 36877.67 .000
vi 1.231E-02 4 3.079E-03 2.242 077
DAYS 2.292 5 .458 333.796 .600
V1 * DAYS 4.990E-02 17 2.935E-03 2.137 018
Error 7.417E-02 54 1.373E-03
Total 57.294 81
Corrected Total _2.568 80

&. R Squared = .971 (Adjusted R Squared = .957)
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Tests of Between-Subjects Effects
Dependent Variable: Chitin yield (g/L)

Type IIT Sum
Source of Squares df Mean Square F Sig.
Corrected Model 162.3142 26 6,243 323.904 000
Intercept 238.145 1 238,145 | 12355,90 000
Vi 35.700 4 "8.925 463.059 000
DAYS 143.609 5 28,722 | 1450.193 .000
V1 * DAYS 11.081 17 652 33.818 .000
Error 1.041 54 1.927E-02
Total 490.193 81
Corrected Total 163.355 80

a. R Squared = .994 (Adjusted R Squared = .991)
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Tests of Between-Subjects Effects
Dependent Variable: Chitosan/AIF (mg/g AIF)

Type III Sum
Source of Squares df Mean Square F Sig.
Corrected Model 215142867 26 827.473 137.945 .000
Intercept 535527.964 1 535527.964 | 89276.17 000
Vi 25.446 4 6.361 1.060 .385
DAYS 20151.134 5 4030.227 671.866 000
V1 * DAYS 560.536 17 32.973 5.497 000
Error 323.922 54 5.999
Totat 600821.886 81
Corrected Total 21838.208 80

a. R Squared = .985 (Adjusted R Squared = .978)
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Tests of Between-Subjects Effects

Dependent Variable: Chitosan yield (mgfL)

Type IIT Sum
Source of Squares df Mean Square F Sig.
Corrected Model 16779147847 26 64535.184 334.406 .000
Intercept 2464278.407 1 | 2464278.407 | 12769.30 0090
Vi 381384.199 4 95346.050 494.060 000
DAYS 1477969.528 5. ] 295593.206 | 1531.697 .000
V1 * DAYS 113101.513 17 6653.030 34.474 000
Error 10421.167 54 192,985
Total 5074958.250 81
Corrected Total 1688335.951 80

a. R Squared = .994 (Adjusted R Squared = ,991)

AT AIANUIN 936 WAMIIATIZHAIMICaRYE41TNI0 ATF YB3 4. oryzae TISTR3018 #
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Tests of Between-Subjects Effects
Dependent Variable: AIF (g/L)

‘ Type III Sum
Source of Squares df Mean Square F Sig.
Corrected Model 1287.219% 64 20,113 | 1594.507 000
Intercept 3231.147 i 3231.147 | 256159.6 000
Vi 240.053 10 24.005 | 1903.098 .000
DAYS 1086.253 5 217.251 | 17223.25 .000
V1 * DAYS 33.021 49 674 53.425 000
Error 1.640 130 1.261E-02
Total 4689.952 195
Corrected Total 1288.859 194

a. R Squared = .999 (Adjusted R Squared = .998)



170

. = @1 as = oA o a o
ATTINMANUIN 9-37 Nﬁﬂ15'3!?]'i'13ﬁﬂ1ﬂ1‘3ﬂﬂﬂ‘l]'(’N‘lJﬁu?mhlﬂﬂuVllﬁua\‘lﬂﬂizﬂﬂﬂwquﬁﬁﬂ

V04 4. oryzae TISTR3018 fulsfumigormisanududusis q

Tests of Between-Subjects Effects
Dependent Variable: Chitin/AIF (g/g AIF)

Type III Sum
Source of Squares df Mean Square F Sig.
Corrected Model 10.0532 64 157 75.031 .000
Intercept 130.735 1 130.735 | 6244475 .000
V1 303 10 3.030E-02 14.474 .000
DAYS 9.249 5 1.850 883.524 000
V1 * DAYS 428 49 8.738E-03 4,173 000
Error 272 130 2,094£-03
Total 143.787 195
Corrected Total 10.326 194

a. R Squared = .974 (Adjusted R Squared = .961)

AT NAIANYIN 4-38 HANIT IR ZHATIMsatAveLT I aNandn InfuYes 4 oryzae TISTR
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Tests of Between-Subjects Effects
Dependent Variable: Chitin yield {g/L)

Type III Sum
Source of Squares df Mean Square F Sig.
Corrected Model 1243.860? 64 19435 | 1422233 000
Intercept 2786.584 i 2786.584 | 203916.1 .000
Vi 225.241 10 22.524 | 1648.261 .000
DAYS 1047.230 5 209.446 | 15326.79 .000
V1 * DAYS 37.466 49 765 55.853 .000
Error : 1.776 130 1.367E-02
Total 4183.538 195
Corrected Total 1245.636 194

a. R Squared = .999 (Adjusted R Squared = .998)
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Tests of Between-Subjects Effects
Dependent Variable: Chitosan/AIF {(mg/g AlF)

Type Il Sum
Source of Squares df Mean Sguare F Sig.
Corrected Modet 1801.993° 64 28.156 10,922 000
Intercept 216606.482 1 216606.482 | 8402536 .00G
Vi 869.640 10 86.964 33.735 .000
DAYS 303.902 5 60.780 23.578 .000
V1 * DAYS 647.629 49 13.217 5.127 .000
Error 335.123 130 2.578
Total 220113.174 195
Corrected Total 2137.116 194

a. R Squared = .843 (Adjusted R Squared = .766)

MISHMANUIN 9-40 HANTIATIZHAMNatAveslTInaranaa la Tasuves 4. oryzae
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Tests of Between-Subjects Effects
Dependent Variable: Chitosan yield (mg/L)

Type III Sum
Source of Squares df Mean Sguare F Sig.
Corrected Model 1645382.8037 64 25709.106 829.132 2000
Intercept 3811056.169 1 | 3811056.169 | 122908.5 000
Vi 350312.521 10 35031.252 | 1129.776 000
DAYS 1317037.102 51 263407.420 | 8495.026 000
V1 * DAYS 62547.051 49 1276.470 41.167 000
Error 4030.943 130 31.007
Total 5660610,123 195
Corrected Total 1649413.745 194

d. R Squared = .998 {Adjusted R Squared = .996)



172

ATHAINNUIN 941 HAMTHATIZHAMNTDAYDT110 AIF %99 S. monoceras 10-85

o ;.‘ - as o []
uwzi@ee1uo 113 starch broth AlsAuBIROIMITAMIMDUIUAI o

Tests of Between-Subjects Effects
Dependent Variable: AIF (g/L)

Type III Sum
Source of Sguares df Mean Sguare F Sig.
Corrected Model 229.4487 62 3.701 184.732 .000
Intercept 874.529 1 874.529 | 43653.97 .000
vl 76.756 10 7.676 383.143 .000
DAYS 110.991 5 22,198 | 1108.069 .000
V1 * DAYS 54.077 47 1.151 57.433 .000
Error 2.524 126 2.003E-02
Total 1194.971 189
Corrected Total 231,973 188

a. R Sguared = .989 (Adjusted R Squared = .984)

o= a0 .aaa - ) o or o
A1TNIARUAN 9-42 HamIaaTIEHemNEdavolsa laduniiuosnilseneuntiusad
¥ E [
D4 S. monoceras 10-85 N 1zias a5 starch broth Nulsiy

smemsaNududus

Tests of Between-Subjects Effects

Dependent Variable: Chitin/AIF (g/gAIF)

Type III Sum
Source of Squares df Mean Square F Sig.
Corrected Model 1.375° 62 2.217E-02 44,579 .000
Intercept 136.306 1 136.306 | 274084.4 .000
V1 .293 10 2.933E-02 58.984 .000
DAYS 664 5 . .133 267.017 .000
V1 * DAYS 391 47 8.310€-03 16.710 .000
Error 6.266E-02 126 4.973E-04
Total 141.115 189 :
Corrected Total . 1.437 188

a. R Squared = .956 (Adjusted R Squared = .935)
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Tests of Between-Subjects Effects
Dependent Variable: Chitin yield (g/L)

Type Il Sum
Source of Squares df Mean Sguare F Sig.
Corrected Model 226.0582 62 3.646 182.628 000
Intercept 696.267 1 696.267 |\ 34875.06 .000
Vi 76.277 10 7.628 382.060 .000
DAYS 100.819 5 20.164 | 1009.981 000
V1 * DAYS 58.416 47 " 1.243 62.255 000
Error 2.516 126 1.996E-02
Total 993.790 189
Corrected Total 228.574 138

a. R Squared = .989 (Adjusted R Squared = .984)

AITRMANYIND-44 HamaATIzimmeaaaveslSnlnlnsiundussdlszneu
ar o { g
NIAYAAYOY S, monoceras 10-85 N 10891UBI¥15 starch broth

P o 5
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Tests of Between-Subjects Effects
Dependent Variable: Chitosan/AIF (mag/gAIF)

Type III Sum
Source of Sguares df Mean Square E Sig.
Corrected Model 17633.9542 62 284,419 31.366 .000
Intercept 1322639.007 1 | 1322639.007 | 145861.5 000
Vi 3251.824 10 325.182 35.861 000
DAYS 10664.312 5 2132.862 235.213 .000
V1 * DAYS 3561.318 47 75.773 8.356 .000
Error 1142.539 126 9.068
Total 1371171.805 189
Corrected Total 18776.493 188

a. R Squared = .939 (Adjusted R Squared = .909)
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Tests of Between-Subjects Effects

Dependent Variable: Chitosan yield {mg/L)

Type I Sum

Source of Squares df Mean Square F Sig.
Corrected Model 2265428.772¢ 62 36539.174 425.745 000
Intercept 6759909.606 1)} 6759909.606. | 78764.73 000
vl 752688.648 10 75268.865 877.013 000
DAYS 1007593.048 5\ 201518.610 | 2348.043 .000
V1 * DAYS 590925.841 47 12572.890 146.496 000
Error 10813.833 126 85.824
Total 9690947.500 189
Corrected Total 2276242.606 188

a. R Squared = .995 (Adjusted R Squared = .993)



