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## 4172527523 : MAJOR INDUSTRIAL MICROBIOLOGY
KEY WORD: Penicillium sp. SMCU 3-14 / IMMOBILIZATION / DEXTRANASE / SAND

ANANTAPONG SUKKET : IMMOBILIZATION OF DEXTRANASE ONTO
SURFACE OF SAND PARTICLES. (THESIS TITLE) THESIS ADVISOR : [ASSIST.
PROF. SUTHEP THANIYAVARN, Ph.D.], THESIS COADVISOR : [PROF.
SOMSAK DAMRONGLERD, Ph.D.], pp- ISBN 974-13-0744-6.

Dextranase from Penicillium sp. SMCU 3-14 was immobilized on 16 — 20 mesh sand
surface using glutaraldehyde as bifunctional agent. The optimum conditions for the preparation of
immobilized dextranase were with 2.5% by volume of glutaraldehyde and the maximal enzyme
loading on sand was 0.1690 mg. per gram sand (dry weight). Immobilization was performed at
room temperature with agitation speed of 200 rpm. Times and pH for cross—linking and
enzyme immobilizing steps were 120 mins at pH 7.0 and 45 mins at pH 4.0, respectively.

In comparison to free dextranase, the immobilized dextranase retained 37% of its original
specific activity. The optimum pH of the immobilized enzyme was found shift from pH 4.5 to 5.0,
while the optimum temperature of both free and immobilized enzyme was found to be the same at
55 °C. As of pH stability, immobilized dextranase was stable within a narrow pH range, between
3.5 to 5.5, whereas its temperature stability was better than of the free enzyme. Moreover, the
immobilized enzyme could retain more than 95% of its activity even stored for 30 days in 0.05 M
acetate buffer pH 4.5 at 4. °C. After the tenth cycle of its repetative hydrolysis, the enzyme still
gave 65% of its initial activity. Finally, the Michaelis constant, K of the immobilized dextranase

toward its substrate dextran T-2000.was 12.50 uM, which is higher than that of free enzyme.
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1.1-3.0

0.5-25

0.5-0.6
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0.30-0.60
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29713U D 1 (thiamine) 0.01 Haansu
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1¥oaunso 1PNE1381909
51 1Aun
Aspergillus sp. (Foxgarty L8 Kelly, 1984)
(Godfrey tta1g Reichelt, 1983)
A. carneus (Hirsoka tlagaaly, 1972)

Chaetomium gracile

Gilberella fujikuroi

Penicillium funicolosum

P. lilacinus
P. luteum

P. verruculosum

P. aculeatum

P. notatum

Penicillium sp. strain 61
Penicillium sp. SMCU 3 - 14

Verticillium sp.

Jad daun

Lipomyces stakeyi

(Hattori Lte% Ishibashi, 1981)
(Hattori tlagnaly, 1981)

(Hattori 4182 Ishibashi, 1981)
(Abdel-Naby tazame, 1999)
(Sugiura L8 Ito, 1974)

(Kosaric lagaay, 1973)

(Chaiet tlazAMe, 1970)
(Galves-Mariscal L2 Lopez-Munguia, 1991)
(Tsuru ttazgaue, 1971)
(Tchuchiya LlagAE, 1952)
(Wheatley 118 Moo-Young,1977)
(Madhu 8% Prabhu, 1984)
(Szczodrak Loz, 1994)

(100 LENTYS, 2531)

(AT UNWTHUT, 2538)
(Tchuchiya lagAE, 1952)

(Foxgarty 1o Kelly, 1984)

(Webb 1aig Spencer-Martins, 1983)

(Koenig ttag Day, 1988)
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Streptomyces cinamonensis
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Achromobacter sp.

Bacillus sp.

Bacteroides sp.
Brevibacterium sp.
Cytophaga johnsonii
Flavobacterium sp.
Lactobacillus bifidus
Micrococcus sp. strain Z - 10
Streptococcus mitis

Thermophilic bacterium, Rt364.

(Staat tta Schachtele, 1974)
(Staat LazAME, 1973)

(Staat tta Schachtele, 1974)

(Foxgarty L1ag Kelly, 1984)
(Zevenhuizen, 1968)

(Baily ttag Clark, 1959)
(Yamaguchi 88& Gocho, 1973)
(Foxgarty Llag Kelly, 1984)
(Kobayashi LlagAtME, 1983)
(Foxgarty ttaig Kelly, 1984)
(UTH gITUAIN, 2533)
(Staat tiae Schachtele, 1974)

(Wynter agnae,1997)
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Talozyme Y9IUTHN Tate and Lyte ﬂﬁzmﬁ’é"mqy (Inkerman, 1980)

Glucanase D-1 Y0IUITHN Pfizer YsenAavigoman (Tilbury, 1974)
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10.
11.
12.

In5oUvE (shaker) 4 innova 2100 wéwwYIsAE U5EM New Brunwick
Scientific Co.,Inc.,Edison, N. J., USA
Lﬂ?@mmd1uﬂﬂﬂ3ﬂﬂNQﬂn4Qﬁﬁﬂﬂﬁa(VVMErbaﬂlshakm)Lmd1uﬂﬂ§@1ﬂiﬂ@ﬂ U
1086 USHN Gesellschaft fur labortechnit (GFL)

E]'N‘EM’JTJQZJQ‘RMQﬁ (water bath ) iu Temppet U3HN T-20 Tokyo Rikakikai Co.,
Ltd, Japan

m?aﬁﬂmiﬂﬂﬂﬁuum (spectrophotometer) 1 Spectronic 401 USHN Milton Roy
Co., USA

inTesiamanufunsanie (pH meter) §1 Cyberscan 2000 USEW Eutech
Cybernetics, Singapore

mémﬁmhéaﬁuﬂ?ﬁ (Autoclave) 31 H-88 L4 131N Kokusan, Japan

Lﬂ?ﬂiWﬁ a5 (Vortex—Genie 2) i: U G560 E U5HN Scientific Industries Inc., USA
éﬁm%@ Laminar flow ISSCO ‘;:u BV-124, USA

138494 J1 L2200P Satorius, USA

Lﬂ?ﬁ]ﬁﬁf;’ﬁ ig' 1 AG 204 Mettler Toledo, Switzerland

ﬂé}mﬂaﬂi 5e] (Microscope) iq Y UNILUX-12 U5H% Kyowa, Tokyo, Japan
ALHUATITOU LY Laboratory test sieve mesh No. 8 =50 UTEN Endecotts Ltd.,

England
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10.
11.
12.

13.
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IANFUNTUAUNTHYAT NN T T ﬁymﬁﬂimaqa 5 — 40x10° Sigma Chemical Co.,
USA

IANFLUNTU $-2000 ﬁymﬁﬂimaqa 2x10° Pharmacia, Sweden

17180 BDH Chemical Ltd., England

TUII’JJGT{% uﬁauﬁu (Bovine serum albumin) Sigma Chemical Co., USA

ng Ind E. Merck, Germany

3-azi Tulnswa lnsennend laau (3—aminoproplytriethoxysilane, APTS) Sigma
Chemical Co., USA

ﬂgm‘s”a?ﬂaﬁ (Glutaraldehyde 50% in water) Fluka AG. Buchs, Switzerland
TWauilueas ey (Folin phenol reagent) Carlo erba reagenti,
laTsdendeulyTulalasounoavla (K,HPO,) E. Merck, Germany
TdmFounan lsa (KCl) Carlo erba reagenti,

Tandon luiasn (NaNO,) Fluka AG. Buchs, Switzerland

uuniseusame (MgSO,) Ajax Chemicals, Australia

asananead (Yeast extract) Difco Laboratories, USA
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3.5 Anpimmonedanaseu laelHinTea818a W Scanning Electron Microscope (SEM)
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