mi’faemmﬁwuﬁ MIAANTOAUAZMIMIANNIZ WL TUVOINT Nﬁm”lﬂ&uﬁ

Tag Streptomyces sp. CMU-NKS-5

Y A [ 4 @
NiveY UNE UAFUUN TpBIIS
a v oA a 4
YIsyan Momaasuntuge QarImenlszyna)
d’ 4 o s o
ﬂm$ﬂ55Nﬂ15ﬂﬂ%ﬂH1 AITNI113Y AT. FIYTUT 218D @1%1iﬂﬂlﬁﬂ‘ﬂ'}ﬂaﬂ
4 o s 1
919138 AT. UFIF FYVITY ﬂ?ﬁ]TiﬂV]lﬁﬂHTﬁ?ﬂJ
%4 v
UNANED

s
v A 9

o v A dal a ~ a 4
Tumsneassimsaaenyerena lulesdnnavua 104 Te Taan Aanunsonanen lal
a o ? < { . At < U J
ladma imsnagen Iae@esuueIMIsuUINT 4% (wiv) colloidal chitin 1Y Winaan1sueu
1 { a I [ 1w ' o o v
UuNQaNYN 30 o3rusaimaa 1111981 10-14 JU A19AI 18I H/C 31IMIAUINTLHIN
] 4 1 [ [
Wuruguenaueala (1) uaz Inladl (C) wamsnaass nu 25 lolasan Iiasasidaiu
Y
Y94 H/C 113 1 waz lumsnaaeuniswanen luilladma Taodealue1msmad enzyme
. . A 9 4 ol oA a g I
production medium (EPM) nilsgnovnly 1% (w/v) colloidal chitin UUNYUHHPNHID Wunan
o J A 1A J A o v ag . .
74U wansnaaod wua 10 le Tyan dananssuveueu laigs il 19a107% dinitrosalicylic
method Tasnu oA 1u3iadn 1o Taan CMU-NKS-5 Uf19a51d3uv03 H/C gagaminy 2.33
9y Y
uag W91 chitinase activity (1A U 1,949 mU/ml Foilugnuininausousslain uag sy
o o [ [ a a 4
AONUFAIOANHULNNFUFIUINGT N1IFUAT e N15ATIZHAOYVDITU 16S rRNA
Y
HAMIANE M AU IUING taz Fuall Wy 9aed 1T Sreptomyces UONINUNAVDINTT

Y £
ams13ﬁmmanwufwnammmimmﬁf@ ﬁ'aaﬁmmuauu 16S rRNA Wy lo Tytaniizinany

TndiRean e Streptomyces bungoensis fﬂfJ‘WLl‘ﬁfNBRC 15711 N1 98%

a 4 a [ 1
nnmsnageumskaneu e ladma Tasldnisnaasauuuilade@er wuii chitin
I J 4 A 1 A A .
powder 1JunnasnIs v uNMNIzay uaz urnad luTasUNIMNIZdUAD casein 1Ay KNO,
Z’, [ 1 { ] 1A 4 a &'
NNUUAARENEIULTENOVVDIDIMNIT ML AUABAININTTNVD IO U L3l IARIUAUDIL% D
o = [ d' 1 1 a 4 a
Streptomyces sp. 18 1gs1@an CMU-NKS-5 Hiinsanuitfedendananenisnaaeu ey ladme

Tagl¥n1snAanauuY Plackett and Burman design Wan13NAA8BY WU chitin powder, casein LA



Y Y v

K,HPO, Winiinanemsnaneu i lafuaediealiisdrdyneada antusimsaneySunai
a o a

M2 AUV chitin powder 112 casein Tumswaaeu lai ladua Tasldununisnaasauyy

Central Composite Design HiN1TNAQDN WU USUI1UU01 chitin powder LIS casein Mmunzau

A0 15 1Az 0.88 ATUADAAT ANAIAL

[ 1 k2
annzimuzaniinisnaaeu el lndmagigaveto Srepomyces sp. 1o Tasian
CMU-NKS-5 Tuo1visimuizay Usgnauaae chitin powder (15 g/L) 13 uunaan1iuou
casein (0.88 g/L) iHuunaslulasnuyseandunid KNO, (1 gL) Wuuvaslulaswulszinn

e un3g K,HPO, (0.7 g/L), KH,PO, (0.03 g/L), MgSO,.7H,0 (0.03 g/L) Lt @ & trace element

Y {

v k2
(10 ml/L) TaaTinn pH Guduminny 5.0 uag I¥easausunas 2.0% (vAv) tuhgumngiivies uu

U

4 1 < < @ [ Y
m%qwmﬁ’wmmwa 130 rpm 1Wuan 7 31 WUIAI0 9 chitinase activity 110U 145 mU/ml

1AL ANV specific activity NN 40.374 mU/mg protein



Thesis Title Screening and Optimizations of Chitinase Production by

Streptomyces sp. CMU-NKS-5

Author Miss Napatnun Kosawang
Degree Master of Science (Applied Microbiology)
Advisory Committee Prof. Dr. Saisamorn Lumyong Advisor
Lect. Dr. Mathurot Chaiharn Co-advisor
ABTRACT

One-hundred and four actinomycete isolates were screened for chitinase production on agar
containing 4% (w/v) colloidal chitin as carbon source incubated at 30°C for 10-14 days. The H/C
ratio was computed as the clear zone diameter (H) dividual by colony diameter (C). Twenty-five
isolates had a H/C ratio greater than 1. The chitinase production was tested in enzyme production
medium (EPM), containing 1% (w/v) colloidal chitin and incubated at room temperature for 7 days.
Ten isolates gave a high chitinase activity as measured with the dinitrosalicylic method. Isolate
CMU-NKS-5 showed the highest H/C ratio on agar cultured as 2.33 and chitinase activity on liquid
culture as 1,949 mU/ml. This strain was isolated from termite nest soil and identified by
morphological, biochemical and 16S rRNA gene analyses. The morphology and biochemical
character of isolate CMU-NKS-5 placed it in the genus Strepfomyces. In addition, phylogenetic
analysis of 16S rRNA gene suggested that this isolate is related to S. bungoensis NBRC 15711 with

98% nucleotide similarity.

In single factor design, carbon source was found to be chitin powder and proper nitrogen
sources were casein and KNO,. The medium components were optimized for chitinase production
by Streptomyces sp. CMU-NKS-5. The factors that affected chitinase production were evaluated by
Plackett and Burman design. Chitin powder, casein and K,HPO, had significant effect on chitinase

production. Central Composite Design was used to estimate the optimal concentration of chitin



powder and casein for chitinase production. The optimal concentration of chitin powder and casein

was 15 and 0.88 g/L, respectively.

The optimum conditions for maximum chitinase production by Streptomyces sp. CMU-NKS-
5 were succeeded using optimized medium containing chitin powder (15 g/L) as carbon source,
casein (0.88 g/L) as organic nitrogen source, KNO, (1 g/L) as inorganic nitrogen source, K,HPO,
(0.7 g/L), KH,PO, (0.03 g/L), MgSO,.7H,0 (0.03 g/L) and trace element (10 ml/L) and initial pH
5.0, using 2.0% (v/v) seed inoculum. Cultures were incubated at room temperature with shaking at
130 rpm for 7 days. Under these conditions, the highest chitinase activity was 145 mU/ml and

specific activity was 40.374 mU/mg protein.



