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Abstract

The objective of the present study was to isolate xylanase-producing alkaliphilic fungi from soil containing
decayed agricultural waste and to develop fungal culture media from some agricultural crops for culturing the
isolated fungi. In this study, a total of 23 alkaliphilic fungal isolates were isolated from soil containing decayed
agricultural waste. The alkaliphilic fungal isolates were tested for their xylanase production ability using Gram’s
jodine assay on xylan agar, pH 9 which was expressed as the enzymatic index calculated from the ratio of clear
zone diameter to colony diameter. It was found that the fungal isolates GMCF 16 and GMSS 14 exhibited the
highest xylanase activity with the enzymatic indexes of 2.07+0.25 and 1.94+0.08, respectively. Based on

morphological characteristics, the two fungal isolates were identified belonging to the genus Aspergillus. The
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fungal isolates were subsequently cultivated on culture media prepared from 4 agricultural crops including

cassava, purple sweet potato, corn and red kidney bean while in the control, they were cultivated on commercial

potato dextrose agar (PDA). The initial pH of all fungal culture media was adjusted to 9. It was found that

Aspergillus sp. GMSS 14 showed the highest growth on purple sweet potato agar, followed by commercial PDA, and

the least growth on cassava agar, corn agar and red kidney bean agar whereas Aspergillus sp. GMCF 16 was able to

grow well on all culture media. This research demonstrated the feasibility of developing new fungal culture media

from agricultural crops to replace the relatively expensive commercial PDA commonly used in laboratories.

Keywords: Fungal culture media, Agricultural crops, Alkaliphilic fungi, Xylanase
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0.05% MgSO,, 0.05% KCl, 0.02% Peptone, 1.7% Agar),
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Tdunun1svaaesuuUds (Completely Randomized
Design, CRD) TaglaTusunsudn L%ﬁ)‘g U (Statistical Package
for the Social Sciences, SPSS) version 23 \USgusigu
ANULANA1918ALAelEI5N15 Duncan’s multiple range
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3.1. n1suwenuazAndeniiesivauneidl
anuansaluniswaneulydlaaua

AT ansauenidesveurwnieg iy
fiiieyTanmadofiananisinuasldduiu 23 leleian
(solate) waziilevndosiuenlduinsiageunisudn
toulasflaanuauuoms Xylan agar NUEBS1EILAY 12
Telaan fidauanunsalunisudneulydlsaua (Table
1) Tnendosilelman GMCF 16 wanoulerdlsaualsgaan
FaflAsrinsnanouleivhiu 2,07 sewanldun Wesn
5 lolwian Ao GMSS 2, GMSS 11, GMSS 14, GMSR 20
wag GMSR 23 frdviimsndneuluiagsening 1.50-2.00
drudas1an 6 lelowan W6un GMSS 6, GMSS 7, GMCF 15,
GMCF 18, GMSR 21 way GMSR 22 Ha1d5dn15nan
wulosdogsening 1.00-149 feiuisdnidenidonveu
ssiindnoulvslloaualdgeandiuim 2 Teloam loun
GMCF 16 waz GMSS 14 (Figure 1) ilethluszyuiauay
Anwnisasyluomisidsadefiniouainftananis

AsnuRstunisnassrald

Table 1 Enzymatic index of the fungal isolates on xylan agar stained

with Gram’s iodine

Number Isolates Enzymatic index
1 GMSS 2 1.59+0.06<
2 GMSS 6 1.10+0.02f
3 GMSS 7 1.35+0.06%
4 GMSS 11 1.59+0.23
5 GMSS 14 1.94+0.08%
6 GMCF 15 1.07+0.01f
7 GMCF 16 2.07+0.25
8 GMCF 18 1.40+0.03%
9 GMSR 20 1.80+0.01%°
10 GMSR 21 1.18+0.03¢f%
11 GMSR 22 1.42+0.03%
12 GMSR 23 1.56+0.10

Data are means + standard deviations (SD).

Means within a column followed by different superscript letters are

significantly different at p<0.05.
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Figure 1 Clear zones around the fungal colonies on xylan agar plates

(A) Isolate GMSS 14; (B) Isolate GMCF 16

3.2. maszyrlinvaadasivoussiinamoulesd
lyanaludosdu

dlevidesveudsiinanouludlsaualizgn
F1u3u 2 lolatan lawn GMSS 14 uag GMCF 16 3fnwn
Snwagnadauging, wui Wosleleian GMSS 14 4
\W3yuuemIs PDA dsagu filaladidun Aawiilaladl
vgsTuaryuIuInAamthemaiisate uasduley
\Entlee (Figure 2A) dnudesilelaan GMCF 16 fllalad
dndes voulpladdvn wilaladfidnvazilusewmss
oonngaguinarslaladl uazyuiuainfandiaims
Aoade (Figure 3A) drudnvavvsaiosaielindes

anssAuAidwens 400 Wi wui Wes e 2 leluan i

%~ Conidia

Snuaizfindneadsiu (Figure 2B way Figure 3B) fie Wdu
lofiusiu fladiAlenled (Conidiophore) flamyianss laid
niferu warldanesdiivanedadunadiaa (Vesicle) 7if
sUsndeudanaun wulweslad (Phialides) a$19e8n3n
nadiAa Inisadavssuuuladiie (Conidia) ifigusns
nausetuluansldeanainlveslan wazdilaiife
(Conidia head) LduuuULYis (Columnan) Fsdnwzvas
desdnaniiauedeadeiuionluana Aspersillus
[22], [23] Setudesleluian GMSS 14 uay GMCF 16
ﬁﬂssq‘uﬁmﬂu Aspergillus sp. GMSS 14 Uag Aspergillus sp.
GMCF 16 snugsiu

Conidiophore -~
- - s ¥

‘v Sou‘

Figure 2 Morphological characteristics of Aspergillus sp. GMSS 14

(A) Colony morphology after incubation for 5 days at 37°C on commercial PDA;

(B) Conidia head and conidiophore (400x)

; +— Conidia
Phialides
Conidiophore

Vesicle

Figure 3 Morphological characteristics of Aspergillus sp. GMCF 16
(A) Colony morphology after incubation for 5 days at 37°C on commercial PDA;
(B) Conidia head and conidiophore (400x)
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3.3, MIRALNgATIMISIAB LTI g UANST
naneuledlanuaanivnanInIsnens

AT Aspergillus sp. GMSS 14 whag
Aspergillus sp. GMCF 16 finaniouleslloanualigaan
INIZLABIULE N PDA di3a3U uaromnaldsated
WIENAINAINANIINITNYATEN 4 Bila (@M1 TudY
d1ends e sTuiugng ownsudalne uazensiu
faun) wudh Wests 2 aeuganunsaiaiguue s
funaaeuldnnaiin Inewdes Aspersillus sp. GMSS 14

fuwaduriugudnanslalaiisening 2.40-4.26 wufns

(Table 2, Figure 4) dudes Aspergillus sp. GMCF 16
fuwaduriugudnanslalaiisening 3.90-4.75 wumiwns
(Table 2, Figure 5) mim%ﬂﬂ@u%ﬁ)ﬁ Aspergillus sp.
GMSS 14 UueIM15Las T e idneiag 9 WuIdiAY
wanAeAued el de @Ay N19ais (p<0.05) Tnedosn
\3nleRTigauLe T usiusiag sesasnie 91vns PDA
dusagu wazadylidesiignuuemsuiudzmds
ownsfudnlng uagomsfudies drunnsiadaues
Fas Aspersgillus sp. GMCF 16 Uummﬁumﬁmw 9

wunldfimuuananeiuneeda (0>0.05)

Figure 4 Mycelial growth of Aspergillus sp. GMSS 14 on different culture media

(A) Commercial PDA; (B) Cassava agar; (C) Purple sweet potato agar; (D) Corn agar; (E) Red kidney bean agar

Figure 5 Mycelial growth of Aspergillus sp. GMCF 16 on different culture media

(A) Commercial PDA; (B) Cassava agar; (C) Purple sweet potato agar; (D) Corn agar; (E) Red kidney bean agar
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Table 2 Mycelial growth of Aspergillus sp. GMSS 14 and Aspergillus sp. GMCF 16 on different

culture media at 37°C for 5 days

Culture media Mycelium colony diameter (cm)

Aspergillus sp. GMSS 14 Aspergillus sp. GMCF 16
Commercial PDA 3.37+0.28° 4.75+0.07™
Cassava agar 2.80+0.00¢ 4.42+0.35™
Purple sweet potato agar 4.26+0.09° 4.32+0.63™
Corn agar 2.40+0.24¢ 3.90+0.10™
Red kidney bean agar 2.76+0.05¢ 4.53+0.28™

Data are means + standard deviations (SD).

Means within a column followed by different superscript letters are significantly different at p<0.05.

NS = not significant
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s Rannsanendesveusafinanoulu]
lganualalusgaugediuiu 2 lelwaian As GMSS 14
war GMCF 16 waziilevudosundnwidnwaznig

o

FugnAnelagnizidsauuenns PDA d1503U wax
Anvndulowaznisaiiadesnelindasqansseay wui
osiia 2 lelwan fdnvurasnndostuidesiluana
Aspersillus [22], [23] wan sAnwiuandliidiuinges
Aspergillus \unguidiesfidiannumannvans wuldvild
Tusssuvd eludu wswiniivendns wavnandn
mensinees Wudesnguudniiviiviiniidesaanslu
szuvine lngansandneulsdlanatsviaudivase
ponuuenwadiiiatesdunie nglusssuwAliduansi
fvunmdnuazgedaluldlunsiadey [24], [25] Feaenados
fun1s@nuiues Wongpisal et al. [26] idadonidosndi
ranouledlyanuannsnluuduhiiu uasnuideni
naneulvillvaualige 6 a3 laun Aspersillus flavus,
A. niger, Penicillium sp., P. funiculosum, P. janthinellum
way Trichoderma harzianum edgl Oyedeji et al. [27]
fvnsuenuazdnidendeinameuledleariuanin
feE1efu WUﬂWLf’T‘?@swﬁmamLauiffzjﬁlﬁgﬂqm Ao Aspergillus
flavus wag Trichoderma viride Laga1nn15ANWIVD

Namnuch et al. [28] WU’hL%@i’] Aspergillus flavus KUB2
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Muenlianfuansandaeulaiisagiaanaylvanuale
Ko a aov a &
gean uonandaflnuidedu 9 Aawisouenies

Aspergillus sp. findaouleanualdainiulusssuyd
[29], [30]

gt Aspereillus sp. GMSS 14 wag Aspergillus sp.
GMCF 16 1nfinsn1siasuuemsias atefiadsumin
NYUANINTTNYAITUARI o) WTBULTBUAUDIM1T PDA
du5a3u wudn Fos Aspergillus sp. GMSS 14 1a5Quu
onsiuiusiadléfindiomns PDA d15agu dauides
Aspergillus sp. GMCF 16 Lﬁzy"l,vﬁ”ﬁuua']mil,??au%am
yilalaglifianuuanaeiunieada (0>0.05) N15La3gy
Suaué*uiaL%yaiﬂi’u%uasﬂiﬁ’uﬂ%mmmimmiﬁL‘i‘flu
asfUszneuluesifsate 9nnsAnyIves Hoa and
Wang [15] way Fang et al. [31] #U31 AMUTNT WD
ihnawaznsnesilufleglufivwdazadaillfiduomis
Foadeiinarevuinvedeladuaranumauiuredu
lodes nan1sfnwiuanddiifiuitemisidewled
WIEUIINTAINANIINITN AT 4 ¥ia aru1sald

WNzEeuteIle Ineanizenmsiuiudididnadaasy

1%
=1

nsasyvendesiy 2 aresus IHidusdied i
Lﬁaqﬁ]1ﬂﬁumﬁﬂ%mmmﬁuialmmﬁqd (86.28%) wazdl
nsmezdilusiuauuin [32], [33] Faansemssenarndu
arsdfgildduundindanudmiunisaiyes
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dun3d Jenliiwesnasgladlueinisiudings
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Wesniiuiineidsnaiignninte mis PDA dusagu wa
n13AneIlaannanInUIUITeUDS Samerpitak et al.
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dmsumiziaewre s luiesU§URN1S FanuIes

Aspergillus niger O, A. niger N, A. fumigatus O La ¥
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Penicillium sp. \a3gyuuewnsiuiinneslafndnemisiu
funda wazainn1sdnuIves Wongjiratthiti and Yottakot
[12] fdnenfisnaluiesduneiounduemsidoaten
NALNUDIUT PDA é’n%g‘d TAgnuI L“gaﬁ Aspergillus
Aavus TISTR 3366 1235 UU01M15 U UnNg (Sweet
potato dextrose agar) ka¥81113JWHEN (Taro dextrose
agan) 1##nd191915 PDA d1%a3U wenanil Thumkul
[34] fawuin wavesiyurewila liud uzsuLazuszife
ausatuuaisaduemisids wiesn Monascus
purpureus TISTR 3090, Pyricularia grisea PG002-12

waw Rhizopus oligosporus wnua1m1s PDA dusagula

5. unasy

MATefamisauwenidesiveudis (pH 9) 7
annsoramoulailsanudldsiuu 12 loluan lnede
srindneulesfloanualdgsan 16un Aspersillus sp.
GMSS 14 ua Aspergillus sp. GMCF 16 afiagduinig
nantoulwlivinAy 1.94+0.08 Lag 2.07+0.25 ANUGIHU
uaziflotidesii 2 mefusinAnyininaiguuens
BeadeiiwivuannsiudUznds fue $1lne wazd

o

WA WIsusuiuemisiufiunSedniagy nuin

v o

Aspergillus sp. GMSS 14 193aylaRTigauwemsiuduiag
du Aspergillus sp. GMCF 16 13gyladuuainisiu
naasunYia Fawaiildarnnisaneifuandiiduds
aaudululdlunsifissananisinensidluiesfiuan
W’mmLﬂugmmmnwwtgmvﬁymﬂ Tngtanizn1slgiu
dasanfufuwirunlunismiouemisdsaieie
wnzdsutesveussiinaneululleaiuadiauenld
wazlfiduuumdlunisimungasemsnisidsadon
gnslua 9 1ileldmaunue1vis PDA dudaguitliilu
UszaluosfiRnsuazisiaaoudiouns uenainiids
anunsadosveunsiidauenldlUlfiduundwman
wulwflwaniuaveusaiiouszgndltlugaamnssunis
nandonseay agslsAnuduiudeaiinisnsian
anmefwngausdenisuamenlesileanua sauminisiii
wuleilvanudliuians uasAnviguandiveseulss

neuhludszgndldlumsvlenidenseaulutuneusiely
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