Tap chi Khoa hoc va Cbéng nghé 50 (2) (2012) 219-229

NGHIEN CUU TUYEN CHQN VI KHUAN UA NHIET SINH
0-AMYLAZA BEN NHIET PHAN LAP O VIET NAM

Nguyén Thé Trang , Nguyén Thi Pa, Trin Pinh Min

Vién Cong nghé sinh hoc, Vien KHCNVN, 18 Hoang Qué'c Viét, Cau Gidy, Ha Noi
“Email: thetrang67@yahoo.com
Dén Toa soan: 10/3/2011; Chip nhéan ding: 24/6/2012

TOM TAT

Trong s6 9 ching vi khuan wa nhiét sinh a-amylaza duoc ki hiéu ML04, ML05, MLO06,
MLO7, ML08, ML09, LP09, LP10 va LP11 ¢ sudi nuéc néong My Lam (Tuyén Quang) va La
Phu (Phti Tho) dé chon duoc chung ki hiéu LP09 ¢ vong phén giai tinh bot cao nhat. Chung vi
khuan LP09 ¢6 dic diém sinh hoc Gram dwong, khong c6 kha ning di dong va thich hop ¢ nhiét
d6 75 °C. St dung Kit API 50 CHB cho két qua gan véi chi Geobacillus va duoc ki hiéu
Geobacillus sp. LP09. Chung Geobacillus sp. LP09 c6 thé sinh tong hop a-amylaza tot nhat trén
mdi truong cd: nhiét dd 65 °C, pH 7, thoi gian nudi cdy 48 gio. Nong do tinh bot tan 1 % cho
hoat tinh a-amylaza cao nhat (14,6 Ul/ml). Alpha-amylaza bén nhiét cia LP09 c6 nhing dic
tinh: pH hoat dong & 7 + 8, nhiét dd 80 +~ 90 °C, anh hudng cta ion kim loai 10 rét dén
a-amylaza va kha nang thuy phan tinh bdt cao clia a-amylaza, dac biét 1a CaCly

Tir khoa: Enzym chiu nhiét; a-amylaza; thuy phan tinh bot; Geobacillus sp. LP09

1. MO PAU

Alpha-amylaza 1a mét trong sé nhimg enzym dwoc nghién cru sém, ciing voi proteaza, o-
amylaza c6 vai tro quan trong va duoc st dung rong rai trong nhidu nganh cong nghiép [1, 2, 3,
4]. Ngay nay c6 nhiéu loai a-amylaza mgi dugc tim ra voi cac tinh chat dic biét nhu bén nhiét,
bén axit, thich nghi lanh, kiém tinh. Nho cac tinh chét nay ma linh vuc (mg dung va nhu clu vé
o-amylaza khong ngimg ting 1én. O Viét Nam, cac nghién ctru vé vi sinh vat ua nhiét sinh tong
hop a-amylaza con it [5]. Dic biét chung ta c6 rat nhiéu subi nudc nong & hau khap ca nudc, day
chinh 14 ngudn 1y tuéng dé phan 1ap cac chung vi sinh vat ua nhiét, trong d6 ¢ cac chung sinh
cac enzym bén nhiét. Cong trinh nay trinh bay vé nghién ciru tuyén chon vi khuén wa nhiét sinh
o-amylaza bén nhiét phan lap ¢ Viét Nam.

2. VAT LIEU VA PHUONG PHAP

2.1. Vit liéu
2.1.1. Chiing giong vi sinh vit

Cac chuang vi khuan ki hiéu: MLQ4, MLO5, ML06, ML07, ML08, ML09, LP09, LP10 va
LP11 dugc phan 1ap tir mau nudc & sudi nude noéng My Lam - Tuyén Quang va La Phu - Phd
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Tho dugc Iuu trong Bo suu tap giéng Phong Cong nghé vit li¢u sinh hoc thudc Vién Cong nghé
sinh hoc.

2.1.2. Méi truong nghién cuu

Tinh bt - khoang (g/l): Na,SO,4 4 ; KH,PO,4 0,5 ; NH,4CI 0,3; NaCl 5; MgCl, 0,4; KCI
0,5; CacCl; 0,15; cao men 0,4; pepton 0,4; nudc khoang 1.000 ml; tinh bot 1%; pH 7. LB (g/l):
Pepton 5; cao nim men 5; NaCl 3, nudc 1.000 ml, agar 24; pH 7 + 7,2. MPA (g/l): Pepton 5;
NaCl 5; cao thit 1,5; agar 24 g/I; nugc 1.000ml.

2.2. Phuong phap

Nghién ctru dic diém sinh hoc cia chiing tuyén chon theo céc tac gia trong [6] va Kit chuan
sinh hda API 50 CHB theo tac gia trong [6]. Lén men sinh tong hop o-amylaza tir chung tuyén
chon theo phuong phap 1én men chim, kha nang sinh truéng cua chung nghién ciru dugc xac
dinh bang OD 620 nm theo tac gia trong [5]. Xac dinh hoat tinh enzym o-amylaza bang phwong
phép dudng khir sir dung DNSA. Mot don vi a-amylaza 1a lugng enzym can thiét dé thay phan
tinh bot thanh 1uM dudng tinh theo glucoza & nhiét do va pH tdi uu trong 1 phit theo cac tac gia
trong [1, 7, 8]. Xac dinh anh huéng cua ngudn co chat, ndng do tinh bot, nhiét d6 va pH moi
truong 1én men 1én kha ning sinh téng hop a-amylaza theo tac gia trong [5]. Xac dinh anh
hudng cta pH, nhiét d6, ion kim loai va hoa chat 1én hoat tinh a-amylaza cua dich 1én men theo
Heinen va Lauwers: dich 1én men dugc ly tm sach, bod sung cac ion kim loai va hoa chét (n6ng
do 5 mM), gitt & nhiét do 70 °C; thoi gian 2 gio, sau d6 ly tAm b cdn, xac dinh hoat tinh enzym
theo tac gia trong [9].

3. KET QUA VA THAO LUAN
3.1. Tuyén chon chiing vi khuin wa nhiét sinh téng hop a-amylaza cao

Céc chung ML04, MLO05, ML06, MLO7, ML08, ML09, LP09, LP10 va LP11 nudi trong
mdi truong tinh bot - khoang trén dia Petri ¢ ta 4m 65 °C, 48 h. Hoat tinh o-amylaza dugc xac
dinh bang cach do duong kinh vong phén giai tinh bot khi nho thude thir Lugol 1én mat dia. Két
qua dugc trinh bay & hinh 1 va bang 1. Két qua & hinh 1 va bang 1 cho thiy ca 9 ching déu co
hoat tinh a-amylaza, trong d6 2 ching c6 duong kinh vong phéan giai > 10 mm la chung ML09
va LP09. Chiing LP09 cho vong phan gii cao nhat dugc chon cho nhing nghién ciru tiép theo.

Hinh 1. Vong phén giai tinh bdt cta 9 chiing nghién ctru
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Bang 1. Vong phéan giai tinh bot ciia 9 chiung nghién ciru

STT Ki hiéu chiing Pudng kinh khuan lac, mm (d) Duong kinh vong phéan giai, mm

(D)
1 MLO04 6 5,20
2 MLO5 6 8,20
3 MLO6 5 2,30
4 MLO7 5 5,40
5 MLO8 6 8,00
6 MLO09 4 10,0
7 LP09 5 13,0
8 LP10 3 5,10
9 LP11 4 5,60

3.2. Pic diém sinh hoc chiing vi khuin LP09

- - Chung vi khuin LP09 dugc nudi trén moi truong khodng tinh bot ¢ 65°C, 48 h. Hinh thai
té bao dugc quan sat dudi kinh hién vi dién tir véi d phong dai x 7.500 va x 1.500 va khuan lac
trinh bay ¢ hinh 2.

(A) (B) ©)
Hinh 2. Hinh thai t bao va khuén lac chung LP09
(A) Chung LP09 X 7.500; (B) Chung LP09 X 1.500; (C) Hinh thai khuan lac

Tir hinh 2 cho thiy, té& bao ching LP09 c¢6 dang hinh que dai kich thudce 0,5 = 0,8 x 6,0 =
8,0 pm. Khuén lac c6 mau tréng stta, dang tron, bé mit nhan.

- Chung LP09 duoc phan loai theo mdt s6 dic diém sinh hoc, két qua phan loai chung dugc
thé hién trén bang 2. Tir bang 2 cho thay, chung LP09 1a vi khuin Gram (+), khong sinh bao tir,
khong di dong, wa nhiét (tey = 65 °C). Quan sat té bao va chup anh duéi kinh hién dién tir cho
théy chung LP09 1a truc khuén, hinh que dai. Vi cac dic diém trén so sanh véi khoa phan loai
cua Nazina va cdng sy, ching vi khuén LP09 c6 thé duoc xép vao chi Geobacillus theo tac gia
trong [6]. Dudi day 1a mot s dic diém sinh hoc va sinh hoa cua ching LP09 (bang 2 va 3).
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Bang 2. Mot s6 dic diém sinh hoc cia chung LP09

Pac diém

Chung LP09

Mau sac khuan lac

Trang stra

Bé mit khuan lac

Tron, mép va bé mat nhan

Hinh dang té bao Que dai, tao bui
Kich thudc té bao 0,5+0,8x6,0+8,0um
Nhudém Gram (+)
Kha nidng di dong Khong
Tao bao tur Khoéng
Chiu nhiét d6 (°C):
35 +
45
55 ++
65 +++
75 ++
Sinh trudng & pH:
6,0 ++
6,5 +++
7,0 +++
7,5 +++
8,0 +++
8,5 ++
9,0 +

Chu thich: +: sinh trudng kém; +: sinh truéng binh thudng; ++: sinh trudng tét; +++: sinh trudng rat tot

Bdng 3. Kha ning sir dung co chit theo Kit API 50 CHB ctia chung LP09

TT Co chat Chung LP09
24h 48h
0 Control - -
1 Glycerol + +
2 Erythritol - -
3 D-Arabinoza - -
4 L- Arabinoza + +
5 Riboza + +
6 D-Xyloza + +
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7 L-Xyloza - -
8 Adonitol - -
9 B Methyl-xylosit - -
10 Galactoza * +
11 D-Glucoza + +
12 D-Fructoza + +
13 D-Mannoza + +
14 L-Sorboza - .
15 Rhamnoza * *
16 Dulcitol - -
17 Inositol - -
18 Mannitol + +
19 Sorbitol + +
20 o Methyl-D-mannosit - -
21 a Methyl-D-glucosit + +
22 N Acetyl glucosamin + +
23 Amygdalin * *
24 Arbutin * *
25 Esculin + +
26 Salicin + +
27 Cellobioza + +
28 Maltoza + +
29 Lactoza - -
30 Melibioza - -
31 Saccaroza + +
32 Trehaloza + +
33 Inulin - -
34 Melezitoza - -
35 D-Raffinoza - -
36 Amidon + +
37 Glycogen - -
38 Xylitol - -
39 B-Gentiobioza x t
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40 D-Turanoza + +
41 D-Lyxoza - -
42 D-Tagatoza - -
43 D-Fucoza - -
44 L-Fucoza - -
45 D-Arabitol - -
46 L-Arabitol - -
47 Gluconat - -
48 2 ceto-gluconat - -
49 5 ceto-gluconat - -

Chu thich: -: khong c6 phan tng; +: ¢6 phan (mg; +: phan tng yéu

“Két hop voi cac dac diém hinh thai, sinh ly, sinh hoa trén bang 2 va 3 cho thdy ching Vi
khuan LP09 thudc chi Geobacillus va duoc ki hiéu Geobacillus sp. LP09.

3.3. Sinh tong hop o-amylaza tir chiing Geobacillus sp. LP09
3.3.1. Chon méi trwong chira co chat thay thé thich hop

Pé lwa chon qguén co chat thay thé thich hop va danh gia kha ning sinh tong hop a-
amylaza tir cac nguon tinh bot (1 %) khac nhau nhu: tinh bot tan, bdt gao, tinh bot ngd va tinh

bot s;“in, chung Geobacillus sp. LP0O9 duge nuodi trén 4 moi truong riéng biét ¢ 65 °C, pH 6.5, toc
do lac 200 v/p, trong 48 gio. Két qua dugce trinh bay ¢ hinh 3.

16 4 14.7
14 A 14.6 4
- 124 _ 145 4
£ T £
BB O Tinh bt tan = 144 4
=] 1 =]
2 @ Bot gao = 143
£ 84 . c
£ O Tinh bt ngd s 142 4
@ 6 . P k3
:g O Tinh b6t san :g 14.1 4
44 14 4
i ﬂh 100 ]
0 T T T T T 138 T T T T
6 12 18 24 30 36 42 48 54 1 2 3 4 5
Thei gian, h Néng db tinh bot, %

Hinh 3. Anh hudng cta nguf”)n co chét Ién sinh téng Hinh 4. Anh huc’yI}g cla néng d0 tinh bot tan 1én
hop a-amylaza sinh tong hop a-amylaza

Két qua hinh 3 cho thay ching Geobacillus sp. LP09 cho hoat tinh a-amylaza cao (14,1
Ul/ml) & 48 h trén nén co chét 1a tinh bot tan, tiép theo 1a co chat bot gao. O co chat khac,
Geobacillus sp. LP09 van cho hoat tinh a-amylaza nhung thip hon. Di v6i co chét tinh bt sin,
ching Geobacillus sp. LP09 cho hoat tinh a-amylaza thap (11,2 UL/ml).

3.3.2. Chon nong dg co chit thich hop

224




Nghién ctru tuyén chon vi khuén wa nhiét sinh a-amylaza bén nhiét phan lap & Viét Nam

Nong d6 co chat ciing anh huong dén kha ning sinh tong hop a-amylaza, 1a chat cam ung
cho vi sinh vt tiét ra enzym. Tién hanh chon néng dd co chét tinh bot tan v6i ham lugng 1 %;
2%; 3%; 4 % va 5 %, bo sung 1% giéng vao méi trudng, nudi lac 200 v/p, nhiét d6 65 °C trong
48 h. Két qua duoc trinh bay ¢ hinh 4 cho thdy, & nong do tinh bot tan 2 % hoat tinh a-amylaza
1a cao nhét (14,6 Ul/ml). Nong do tinh bot tan tir 3 + 5 %, hoat tinh a-amylaza cua chung
Geobacillus sp. LP09 giam dan. Con nong d6 1 % t1nh bot tan kha ning sinh téng hop a-
amylaza thap nhét (13,1 Ul/ml).

3.3.3. Chon nhiét do nuoi cdy thich hop

Tur cac két qua & trén cho théy, o néng dd tinh bot tan 2 %, hoat tinh a-amylaza cta ching
LP09 1a cao nhat. Chung Geobacillus sp. LP09 dugc nudi cdy & cac nhiét 6 35 + 75 °C, bo sung
1% giéng, nudi lac, nhiét do 65 °C trong 48 gid. Hoat tinh a-amylaza tai cic nhiét do khac nhau
duogc xac dinh bang phuong phap dudng khir theo tac gia trong [10].

17 4 15 -
15 4
14.5 A
13

11 4 14

Hoat tinh, Ulim|

13.5 A

Hoat tinh, Ul/ml

13 4

125

35 ' 45 ' 55 ' 65 ' 75 ‘ 6 6.5 7 75 8

Nhiét d¢, °C pH
Hinh 5. Anh huong cua nhiét d6 nudi cdy dénsinh  Hinh 6. Anh huéng ciia pH méi truong 1én men dén
tong hop a-amylaza sinh tong hop a-amylaza

Két qua ¢ hinh 5 cho thiy nhiét d6 nudi ciy thich hop ciia chung Geobacillus sp. LP09 la
65 °C cho hoat tinh a-amylaza cao (14,6 Ul/ml), trong khi d6 & 35 °C chi cho hoat tinh (4,69
Ul/ml). O nhiét do 75 0C hoat tinh cua o-amylaza giam (14,14 Ul/ml). Nhu vay c6 thé thiy nhiét
d6 nudi cay anh huong rat lon den kha ning sinh tong hop enzym a-amylaza, chung Geobacillus
sp. LP09 phan lap tir ngudn su01 nude nong. Vi Vay, nhiét do 65 + 75 °C la nhiét do cho chung
Geobacillus sp. LP09 sinh tong hop a-amylaza, va day ciing 1a nhiét d6 chung cua sudi nudc
nong La Phu (Phu Tho).

3.3.4. Chon pH moi truong lén men thich hop

Tir cac két qua & trén cho thiy & co chét tinh bot tan 2 %, nhiét d6 nudi 65 °C ching
Geobacillus sp. LP09 sinh tong hop a-amylaza la cao nhit, ta tién hanh chon pH thich hop ¢ dai:
6; 6,5, 7; 7,5; 8; 8,5 va 9, bd sung 1 % giéng vao mdi trudng nudi cay, nudi lac 200 v/p, nhiét do
65 °C trong 48 h. Hoat tinh o-amylaza ctia chung Geobacillus sp. LP09 & cac pH khac nhau
duogc xac dinh bang phuong phap dudng khir theo tac gia trong [10]. Két qua & hinh 6 cho thiy
ching Geobacillus sp. LP09 co hoat tinh a-amylaza tét nhat trong khoang pH tir 6,5 + 7,5. O pH
7 hoat tinh a-amylaza cao nhét dat 14,6 Ul/ml. O pH 6 hoat tinh o-amylaza thap nhat chi dat
13,2 Ul/ml, trong khi d6 & pH 8 hoat tinh chi dat 13,6 Ul/ml. Tir két qua trén cho thay diéu kién
dé chung Geobacillus sp. LP09 sinh tong hop o-amylaza cao nhit 1 & co chit tinh bot tan 2 %,
nhiét d6 65 °C, pH 7 + 7,5.
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3.4. Tinh chit ciia a-amylaza tir chiing Geobacillus sp. LP09
3.4.1. Anh hwong pH va nhiét dg 1én hoat tinh a-amylaza
Anh huéng pH 1én hoat tinh o-amylaza ctia chung Geobacillus sp. LP09 dugc xac dinh &

dai pH tir 3 = 8 (hinh 7). Anh huéng cuia nhiét d6 1én hoat tinh a-amylaza cua chung Geobacillus
sp. LP09 duogc xé4c dinh & dai nhiét do tir 30 + 100 °C ¢ pH 7 (hinh 8).

16 - 16 -
14 - 14 4
§ 12 4 E 121
£ > 10
£ 10 £
- = g
< g | 3
z £ 6
6 -
4 4
4 ; ; . . . s
2 T T T T T T T
8 4 5 6 7 8 30 40 50 60 70 80 90 100
. . ) pH Nhiét d6, °C
Hinh 7. Anh huong pH 1én hoat tinh a-amylaza Hinh 8. Anh hudng nhiét do 1én hoat tinh o-
amylaza

Tu hinh 7 cho thdy, a-amylaza cua chung Geobacillus sp. LP09 c6 dai pH tac dong rong tur
5+ 8 va tbi vu tai pH 7 hoat tinh enzym dat 14,6 Ul/ml. Gia tri nay phu hop véi gié tri pH t6i wu
clia o-amylaza tir mot sé chung thudc chi BaCIIIUS wa nhiét theo cong b ciia cac tac gia trong
[10]. Tai pH 3 hoat tinh a-amylaza ctia chung LP09 1a thap nhat, chi dat 6,4 Ul/ml.

T hinh 8 cho thiy ching Geobacillus sp. LP09 c6 hoat tinh a-amylaza tdt tir 60 °C + 90 °C
va dat hoat tinh t6i da & 80 °C la 14,6 Ul/ml. Trong khi d6 ¢ 70 °C chi dat 13,6 Ul/ml va & 90 °C
dat 14 Ul/ml. Khi nhiét do 90 °C, hoat tinh a-amylaza cta chung Geobacillus sp. LP09 giam.

3.4.2. Anh heong cua ion kim logi va hoa chdt Ién hoat tinh a-amylaza ciia ching Geobacillus
sp. LP0O9

Bang 4. Anh huong ciia mot s6 ion kim loai va h6a chét 1én hoat tinh a-amylaza
cua chung Geobacillus sp. LP09

STT Hoéa chét Hoat tinh (Ul/ml) %
1 Mau dbi ching 14,6 100
2 CaCl, 14,7 100,68
3 ZnS0, 3,0 20,55
4 NaCl 14,9 102,05
5 EDTA 7,2 49,32
6 MnCl, 11,6 79,45
7 Glyxerin 14,6 100
8 CuSO, 2,9 19,86
9 MgSO, 12,6 86,30
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bé danh gia sy anh huong cia cac ion kim loai 1&€n hoat tinh enzym, dich a-amylaza cia
chung Geobacillus sp. LP09 dugc tién hanh xac dinh hoat tinh khi duoc bo sung cac ion kim loai
co nSng d6 5 mM. Két qua duogc thé hién trén bang 4.

Két qua bang 4 cho thiy, Ca®*, Na* va glyxerin déu lam ting hoat tinh a-amylaza. Glyxerin
va NaCl lam gidm hoat d§ cta nudc, nén co thé st dung lam chét bao quan enzym. EDTA dugc
biét d&én c6 kha niang khir Ca** trong céu trac clia enzym nén lam giam hoat tinh a-amylaza, Cu®*
ciing 12 nhan t 1am giam hoat tinh phan giai tinh bot cia enzym nay. Két qua trén ciing phu hop
theo cac tac gia trong [6].

3.4.3. Kha nang dich hoa tinh bt cua o-amylaza bén nhiét

Dich hoa tinh bot 1a tinh chat quan trong cua oc-,amylaza. Xac dinh kha nang dich hoa tinh
bdt cua a-amylaza tir chiing Geobacillus sp. LP09, Két qua trinh bay ¢ bang 5.

Bdng 5. Kha nang dich hoa tinh bot ciia a-amylaza tir Geobacillus sp. LP09

STT Chi tiéu Alpha-amylaza tir chung Geobacillus sp. LP09
1 Néng dd co chét, % 30
2 Luong enzym tho, % 1,5
3 Nhiét do dich hoa, °C 80 + 85
4 Thoi gian dich hoa, phut 45
5 Nong d6 CaCl,, mM 5
6 DE dich hoéa 8,1

Két qua bang 5 cho thdy nhiét do 80 + 85 OQ, nong do tinh bot 30 %, voi lugng dich enzym
tho (14,5 Ul/ml) st dung 1a 1,5 % so véi co chat, sau 45 phut chi s6 DE (dextrose equivalent)
cua dich dat 8,1.

4. KET LUAN

Trong sb 9 ching vi khuin wa nhiét sinh o-amylaza duoc ki hiéu ML04, ML05, MLO06,
MLO07, ML0O8, ML09, LP09, LP10 va LP11 da chon dugc ching ki hiéu LP09 c6 vong phan giai
tinh bot cao nhat. Chung vi khuan LP09 c6 dic diém sinh hoc gan vai chi Geobacillus va dugc
ki hiéu Geobacillus sp. LP09. Chung Geobacillus sp. LP09 c6 thé sinh tong hop o-amylaza t6t
nhét trén méi truong cd: nhiét dd 65 °C, pH 7, thoi gian nudi cdy 48 gio. Nong d tinh bot tan
2 % cho hoat tinh a-amylaza cao nhit (14,6 Ul/ml). Alpha-amylaza bén nhiét cia LP09 c6
nhitng dic tinh: pH hoat dong & 7 = 8, nhiét do 80 + 90 °C, anh hudng cta ion kim loai rd rét
dén o-amylaza va kha ning thuy phan tinh bot cao cua a-amylaza, dic biét 1a CaCl,

Léi cdim on: Cong trinh dugc thuc hién bang kinh phi cia dé tai ma s 07/HD-DT.07.10/CNSHCB —

thuoc “Dé& an phat trién va tng dung cong nghé sinh hoc trong linh vuc cong nghiép ché bién dén nim
20207,
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ABSTRACT

SCREENING THERMOPHILIC BACTERIA PRODUCING THERMOSTABLE
a-AMYLASE ISOLATED IN VIETNAM

Nguyen The Trang*, Nguyen Thi Da, Tran Dinh Man

Institute of Biotechnology, Vietnam Academy of Science and Technology
18 Hoang Quoc Viet, Cau Giay, Hanoi, Vietnam

*Email: thetrang67@yahoo.com

Strains ML04, ML05, ML06, ML07, ML08, MLQ9, LP09, LP10 and LP11 were isolated
from My Lam hotspring in Tuyen Quang province and La Phu hotspring in Phu Tho. All these
trains were cultured in mineral - starch medium. LP09 strain has showed the largest a-amylase
activity in this medium. LPQ09 is a Gram positive, non - motived bacterium and could grew in
high temperature (75 °C). API 50 CHB Kit was used for classification LP09 strain. According
result of Nazina’s morphology and API Kit, LP09 belongs to Geobacillus genus and has called
Geobacillus sp. LP09. The strain was cultured in liquid mineral media with 1 % soluble starch to
produce a-amylase. The influence of the carbon source on a-amylase production by Geobacillus
sp. LP09 was investigated using different carbon sources: soluble starch, rice flour, corn meal
and tapioca. It showed maximum activity with 2 % soluble starch (14,6 Ul/ml). Studies the
enzyme production conditions of the newly isolated Geobacillus revealed that the maximum
enzyme production after 48 h of cultivation at pH 7, 65 °C.

Keywords: Thermostable enzyme; a-amylase; Starch hydrolysis; Geobacillus sp. LP09
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