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TOM TAT

Trong s6 9 ching vi khuén ua nhiét sinh a-amylaza dugc ki hiéu MLO04, ML05, MLO6,
MLO07, ML08, ML09, LP09, LP10 va LP11 & sudi nuéc néng My Lam (Tuyén Quang) va La
Phu (Phd Tho) da chon dugc ching ki hi¢u LP09 c6 vong phan giai tinh bdt cao nhét. Chung vi
khuén LP09 c6 dic diém sinh hoc Gram duong, khong c¢6 kha niang di dong va thich hop & nhiét
do 75 °C. Str dyng Kit API 50 CHB cho Kkét qua gf?m voi1 chi Geobacillus va dugc ki hiéu
Geobacillus sp. LP09. Ching Geobacillus sp. LP09 c6 thé sinh tong hop a-amylaza tot nhat trén
mdi trudng c6: nhiét dd 65 °C, pH 7, thoi gian nudi cay 48 gid. Nong do tinh bot tan 1 % cho
hoat tinh a-amylaza cao nhét (14,6 Ul/ml). Alpha-amylaza bén nhi¢t cua LP09 cé nhiing dac
tinh: pH hoat dong ¢ 7 + 8, nhiét do 80 + 90 °C, anh hudng cua ion kim loai ro rét dén
a-amylaza va kha ndng thily phén tinh bt cao cla a-amylaza, déac biét 1a CaCly

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

1. MO DPAU

Alpha-amylaza 12 mot trong sd nhimng enzym dugc nghién ctru sém, cling voi proteaza, o-
amylaza c6 vai trd quan trong va dugc sir dung rong rdi trong nhidu nganh céng nghiép [1, 2, 3,
4]. Ngay nay c6 nhiéu loai a-amylaza madi dugc tim ra véi cac tinh chét dac biét nhu bén nhiét,
bén axit, thich nghi lanh, kiém tinh. Nho cic tinh chat nay ma linh vyc ing dung va nhu cau vé
o-amylaza khoéng ngimg tang 1én. O Viét Nam, cdc nghién ctru vé vi sinh vat ua nhiét sinh tong
hop a-amylaza con it [5]. Péc biét chiing ta c6 rat nhiéu sudi nudc néng & hau khip ca nudce, day
chinh 1a ngudn 1y tuéng dé phén lap cdc ching vi sinh vét wa nhiét, trong d6 c6 cic chung sinh
céc enzym bén nhiét. Cong trinh ny trinh bay vé nghién ctru tuyén chon vi khuan wa nhiét sinh
o-amylaza bén nhiét phan lap ¢ Viét Nam.

2. VAT LIEU VA PHUONG PHAP

2.1. Vat li¢u
2.1.1. Chiing giong vi sinh vt

Céc chung vi khuér} ki hi¢éu: MLO4, MLOS, MLO6, MLO7, MLO8, ML09, LP09, LP10 va
LP11 dugc phan 1dp tr mau nudc ¢ sudi nuéc néng My Lam - Tuyén Quang va La Phu - Phi
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Tho dugc luu trong B suu tap giéng Phong Cong ngh¢ vat li€u sinh hoc thudc Vién Cong nghé
sinh hoc.
2.1.2. Moi truong nghién cuu

Tinh bot - khoang (g/1): Na,SO, 4 ; KH,PO, 0,5 ; NH,C1 0,3; NaCl 5; MgCl, 0,4; KCl1
0,5; CaCl, 0,15; cao men 0,4; pepton 0,4; nudc khodng 1.000 ml; tinh bot 1%; pH 7. LB (g/1):
Pepton 5; cao nam men 5; NaCl 3, nude 1.000 ml, agar 24; pH 7 + 7,2. MPA (g/1): Pepton 5;
NaCl 5; cao thit 1,5; agar 24 g/l; nudc 1.000ml.

2.2. Phwong phap

Nghién ctru dic diém sinh hoc cuia chiing tuyén chon theo céc tdc gia trong [6] va Kit chuan
sinh héa API 50 CHB theo tdc gia trong [6]. Lén men sinh téng hop a-amylaza tir chiing tuyén
chon theo phuong phédp 1én men chim, kha nang sinh trudng ciia chung nghién ctiru duoc xac
dinh bang OD 620 nm theo tic gia trong [5]. Xdc dinh hoat tinh enzym a-amylaza bang phuong
phép duong khir sir dung DNSA. Mot don vi a-amylaza 1a lugng enzym can thiét dé thily phan
tinh bot thanh 1uM dudng tinh theo glucoza ¢ nhiét d6 va pH t6i wu trong 1 phut theo céc tic gia
trong [1, 7, 8]. Xdc dinh anh hudng cua ngudn co chat, ndng do tinh bot, nhiét do va pH moi
truong 1én men 1én kha ning sinh tong hop a-amylaza theo tic gia trong [5]. Xac dinh anh
hudng cia pH, nhiét d9, ion kim loai va héa chét 1én hoat tinh a-amylaza cta dich Ién men theo
Heinen va Lauwers: dich 1én men dugc ly tdm sach, bd sung cdc ion kim loai va héa chét (néng
d6 5 mM), gitt & nhiét do 70 °C; thoi gian 2 gio, sau d6 ly tm bo can, xdc dinh hoat tinh enzym
theo tac gid trong [9].

3. KET QUA VA THAO LUAN
3.1. Tuyén chon chiing vi khuén wa nhiét sinh tong hop o-amylaza cao

Céc chung ML04, MLO5, ML06, ML07, MLOS, ML09, LP09, LP10 va LP11 nubi trong
mdi trudng tinh bot - khodng trén dia Petri & ta 4m 65 °C, 48 h. Hoat tinh a-amylaza dugc xdc
dinh bing cich do dudng kinh vong phan giai tinh bot khi nhé thude thir Lugol 1én mit dia. Két
quéa dugc trinh bay ¢ hinh 1 va bang 1. Két qua & hinh 1 va bang 1 cho thay ca 9 ching déu c6
hoat tinh a-amylaza, trong d6 2 ching c6 duong kinh vong phan giai > 10 mm 1a ching MLO09
va LP09. Chiing LP09 cho vong phén gii cao nhat dugc chon cho nhitng nghién ciru tiép theo.

Hinh 1. Vong phan gidi tinh bdt ctia 9 ching nghién ctru
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Bdng 1. Vong phin gidi tinh bt cia 9 chung nghién ctru

STT Ki hiéu chung Pudng kinh khuan lac, mm (d) Duong kinh vong phén gidi, mm

D)
1 MLO04 6 5,20
2 MLO5 6 8,20
3 MLO06 5 2,30
4 MLO7 5 5,40
5 MLOS8 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 khuan LP09 dugc nudi trén mdi truong khodng tinh bot & 65°C, 48 h. Hinh théi
té bao dugc quan sat dudi kinh hién vi dién tir vdi d6 phong dai x 7.500 va x 1.500 va khuan lac
trinh bay ¢ hinh 2.

(B) ©
Hinh 2. Hinh thai té bao va khuan lac ching LP09
(A) Chung LP09 x 7.500; (B) Chiing LP09 X 1.500; (C) Hinh thai khun lac

Tur hinh 2 cho thdy, té bao chung LP09 ¢6 dang hinh que dai kich thude 0,5 + 0,8 x 6,0 +
8,0 um. Khuan lac ¢6 mau trang sira, dang tron, bé mat nhan.

- Chung LP09 dugc phan loai theo mot s6 dic diém sinh hoc, két qua phan loai ching dugc
thé hién trén bang 2. Tir bang 2 cho thay, ching LP09 14 vi khuan Gram (+), khong sinh bao tir,
khong di dong, wa nhiét (t,, = 65 °C). Quan sat té bao va chup anh dudi kinh hién dién tir cho
thdy chung LP09 12 truc khuan, hinh que dai. Véi cdc dic diém trén so sanh voi khéa phén loai
ctia Nazina va cong su, ching vi khuan LP09 c6 thé dugc xép vao chi Geobacillus theo tic gia
trong [6]. Duéi day 1a mot sé dic diém sinh hoc va sinh héa ctia chiing LP09 (bang 2 va 3).
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Bang 2. Mot sb dac diém sinh hoc cta chiing LP09

Pac diem

Chung LP09

Mau sac khuan lac

Trang sira

Bé mat khuén lac

Tron, mép va bé mdt nhan

Hinh dang té bao Que dai, tao bui
Kich thudc té bao 0,5+0,8x6,0+8,0um
Nhuém Gram (+)
Kha nang di dong Khong
Tao bao tu Khong
Chju nhiét d6 (°C):
35 +
45
55 ++
65 +++
75 ++
Sinh truong ¢ pH:
6,0 ++
6,5 +++
7,0 +++
7,5 +++
8,0 +++
8,5 ++
9,0 +

Chii thich: #+: sinh trudng kém; +: sinh truong binh thuong; ++: sinh truong tot; +++: sinh trudng rat tot

Bang 3. Kha nang sir dung co chét theo Kit API 50 CHB ctia chiing 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 o 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 * *
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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 - -

Chii thich: -: khong c6 phan tng; +: ¢6 phan ting; +: phan tng yéu

“Két hop v6i cédc dac diém hinh thdi, sinh 1y, sinh hda trén bang 2 va 3 cho thdy chung vi
khuan LP09 thudc chi Geobacillus va dugc ki hiéu Geobacillus sp. LP09.

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

Pé Iya chon qguén co chit thay thé thich hop va danh gid kha ning sinh tong hop a-
amylaza tir cdc nguon tinh bot (1 %) khic nhau nhu: tinh bot tan, bot gao, tinh bot ngd va tinh

bot §§n, chung Geobacillus sp. LP09 duoc nudi trén 4 mdi truong riéng biét ¢ 65 °C, pH 6.5, tbc
do6 lac 200 v/p, trong 48 gio. Két qua dugc trinh bay ¢ hinh 3.

16 - 147 -
14 - 146 -
12 _ 145 1
£l @ Tinh bt tan E 144
=1 o2
= B Bot gao = 143
= 8 c
= O Tinh bot ngo = 142
g6 0 Tinh bt séin S 141 1
T, T
14 1
2 139 -
0 13.8
6 12 18 24 30 36 42 48 54 1 2 3 4 5
Thei gian, h Néng dé tinh bét, %

Hinh 3. Anh huéng ciia ngudn co chét 1én sinh tong Hinh 4. Anh huong clia ndng do tinh bot tan 1én
hop a-amylaza sinh tong hop a-amylaza

Két qua hinh 3 cho thdy 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 12 co chét bot gao. O co chét khdc,
Geobacillus sp. LPO9 van cho hoat tinh o-amylaza nhung thap hon. Ddi véi co chét tinh bot sin,
chang Geobacillus sp. LP09 cho hoat tinh a-amylaza thip (11,2 UI/ml).

3.3.2. Chon n(;ng dé co chat thich hop
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Nong d6 co chat ciing anh huong dén kha nang sinh tong hop a-amylaza, 1a chat cam tmg
cho vi sinh vat tiét ra enzym. Tién hanh chon n6ng do co chét tinh bot tan véi ham lugng 1 %;
2%; 3%; 4 % va 5 %, bd sung 1% giéng vao mdi trudng, nudi lic 200 v/p, nhiét do 65 °C trong
48 h. Két qua dugc trinh bay ¢ hinh 4 cho thdy, & ndong do tinh bot tan 2 % hoat tinh a-amylaza
12 cao nhat (14,6 Ul/ml). N6ng do tinh bot tan tor 3 + 5 %, hoat tinh a-amylaza cua ching
Geobacillus sp. LP09 giam dan. Con ndng d6 1 % tinh bot tan kha ning sinh téng hop a-
amylaza thap nhét (13,1 UI/ml).

3.3.3. Chon nhiét @ nudi cdy thich hop

Tir cdc két qua & trén cho thdy, & ndng do tinh bot tan 2 %, hoat tinh o-amylaza ctia chung
LP09 1a cao nhit. Ching Geobacillus sp. LP09 dugc nudi cdy & cdc nhiét do 35 + 75 °C, bd sung
1% giéng, nuoi lic, nhiét d6 65 °C trong 48 gio. Hoat tinh a-amylaza tai cdc nhiét d6 khac nhau
dugc xdc dinh bang phuong phap duong khtr theo téc gia trong [10].

17 4 15 -
145 -
14 1

13.5

Hoat tinh, Ul/ml

13 4

125

35 ‘ 45 ‘ 55 ‘ 65 ‘ 75 ‘ 6 6.5 7 75 8

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

Két qua ¢ hinh 5 cho thiy nhiét d nudi cdy thich hop cta ching Geobacillus sp. LP09 1a
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). 6 nhiét d6 75 0C hoat tinh cua o-amylaza giam (14,14 UI/ml). Nhu vay c6 thé thay nhiét
d6 nudi cdy anh hudng rat 16n den kha ning sinh tong hop enzym a-amylaza, ching Geobacillus
sp. LP09 phan 1ap tir ngudn su01 nudc néng. Vi vay, nhiét d6 65 + 75 °C la nhiét do cho chung
Geobacillus sp. LP09 sinh tong hop o-amylaza, va ddy ciing 12 nhiét d6 chung ciia sudi nudc
néng La Phu (Phd Tho).

3.3.4. Chon pH maoi truong lén men thich hop

Tir cac két qua ¢ trén cho thidy & co chét tinh bot tan 2 %, nhiét d6 nudi 65 °C chung
Geobacillus sp. LP09 sinh tong hop a-amylaza la cao nhét, 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 a-amylaza cua ching Geobacillus sp. LP09 ¢ cédc pH khéc nhau
dugc xdc dinh bang phuong phdp duong khir theo téc gia trong [10]. Két qua & hinh 6 cho thay
ching Geobacillus sp. LP09 c6 hoat tinh a-amylaza tot 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 UI/ml. Tir két qua trén cho thiy diéu kién
dé ching Geobacillus sp. LP09 sinh téng hop o-amylaza cao nhit 1a & co chat tinh bot tan 2 %,
nhiét d6 65 °C, pH 7 + 7.5.
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3.4. Tinh chit ciia o-amylaza tir chiing Geobacillus sp. LP09
3.4.1. Anh hrong pH va nhiét @6 1én hoat tinh a-amylaza
Anh huong pH 1én hoat tinh a-amylaza ciia chung Geobacillus sp. LP09 dugc xic dinh &

dai pH tr 3 + 8 (hinh 7). Anh hudng cua nhiét @6 1€n hoat tinh a-amylaza cia chung Geobacillus
sp. LP09 dugc xédc dinh & dai nhiét ¢ tir 30 + 100 °C ¢ pH 7 (hinh 8).

16 - 16

14 - 14 -
£ —
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. PH Nhiét d6, °C
Hinh 7. Anh huong pH 1€n hoat tinh a-amylaza Hinh 8. Anh huong nhiét d 1én hoat tinh o-
amylaza

Tur hinh 7 cho thiy, a-amylaza cta chiing Geobacillus sp. LP09 c6 dai pH tic dong rong tur
5+ 8 va tdi wu tai pH 7 hoat tinh enzym dat 14,6 UI/ml. Gid tri nay phu hop v6i gid tri pH t6i ru
clia o-amylaza tir mot s6 chung thudc chi Bacillus wa nhiét theo cong b cia céc tic gia trong
[10]. Tai pH 3 hoat tinh a-amylaza cia chung LP09 la thap nhét, chi dat 6,4 Ul/ml.

Tur hinh 8 cho thdy ching Geobacillus sp. LP09 ¢6 hoat tinh a-amylaza tt tir 60 °C < 90 °C
va dat hoat tinh t6i da ¢ 80 °C 1a 14,6 UI/ml. Trong khi d6 ¢ 70 °C chi dat 13,6 UI/ml va ¢ 90 °C
dat 14 UI/ml. Khi nhiét d6 90 °C, hoat tinh a-amylaza ctia chung Geobacillus sp. LP09 giam.

3.4.2. Anh huong ciia ion kim logi va héa chdt lén hoat tinh a-amylaza ciia chiing Geobacillus
sp. LP09

Bang 4. Anh huong ctia mot s6 ion kim loai va héa chét 1én hoat tinh a-amylaza

cua chung Geobacillus sp. LP09

STT Hoa chit Hoat tinh (UI/ml) %

1 M?u dbi chimg 14,6 100

2 CaCl, 14,7 100,68
3 ZnSO, 3,0 20,55
4 NaCl 14,9 102,05
5 EDTA 72 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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Dé danh gid sy anh huong cua cdc ion kim loai 1én hoat tinh enzym, dich a-amylaza cua
chung Geobacillus sp. LP09 dugc tién hanh xéc dinh hoat tinh khi duoc bd sung céc ion kim loai
¢6 ndng d6 5 mM. Két qua duoc thé hién trén bang 4.

Két qua bang 4 cho thdy, Ca®*, Na* va glyxerin déu lam tang hoat tinh a-amylaza. Glyxerin
va NaCl lam giam hoat d¢ cua nudc, nén c6 thé sir dung 1am chat bao quan enzym. EDTA dugc
biét dén c6 kha ning khir Ca** trong cu tric ctia enzym nén lam giam hoat tinh a-amylaza, Cu**
cling 1a nhan t6 1am giam hoat tinh phén gidi tinh bot ctia enzym nay. Két qua trén ciing phit hop
theo cdc tic gia trong [6].

3.4.3. Kha nang dich héa tinh bt ciia a-amylaza bén nhiét

Dich héa tinh bot 1a tinh chét quan trong cua a-amylaza. Xdc dinh kha nang dich héa tinh
bot cua a-amylaza tir chung Geobacillus sp. LP09, Két qua trinh bay & bang 5.

Bdang 5. Kha nang dich héa tinh bot cua a-amylaza tir Geobacillus sp. LP09

STT Chi tieu Alpha-amylaza tir chung Geobacillus sp. LP09
1 Nong do co chat, % 30
2 Luong enzym tho, % 1,5
3 Nhiét d6 dich héa, °C 80 =85
4 Thoi gian dich héa, phiit 45
5 Nbng d6 CaCl,, mM 5
6 DE dich héa 8,1

Két qua bang 5 cho thy nhiét do 80 + 85 °C, nong d¢ tinh bot 30 %, véi lugng dich enzym
thd (14,5 Ul/ml) str dung 1a 1,5 % so véi co chat, sau 45 phit chi s6 DE (dextrose equivalent)
cua dich dat 8,1.

4. KET LUAN

Trong $6 9 ching vi khuin ua nhiét sinh a-amylaza duoc ki hiéu ML04, ML05, MLO6,
MLO07, MLO8, ML09, LP09, LP10 va LP11 da chon dugc chung ki hi¢u LP09 c6 vong phan giai
tinh bot cao nhat. Chung vi khuan LP09 c6 dic diém sinh hoc gin véi chi Geobacillus va duoc
ki hiéu Geobacillus sp. LP09. Ching Geobacillus sp. LP09 c¢6 thé sinh tong hop a-amylaza tot
nhét trén moi truong c6: nhiét dd 65 °C, pH 7, thoi gian nudi ciy 48 gio. Nong do tinh bot tan
2 % cho hoat tinh a-amylaza cao nhét (14,6 Ul/ml). Alpha-amylaza bén nhiét ciaa LP0O9 c6
nhitng dac tinh: pH hoat dong ¢ 7 + 8, nhiét d6 80 + 90 °C, anh hudng cua ion kim loai rd rét
dén a-amylaza va kha ning thity phan tinh bot cao ciia a-amylaza, dic biét 1a CaCly

Loi cdm on: Cong trinh duoc thyc hién bang kinh phi cia dé tai ma sé 07/HD-DT.07.10/CNSHCB —

thudc “Dé 4n phat trién va ng dung cong nghé sinh hoc trong linh vuc cong nghiép ché bién dén nim
2020”.
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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, MLO5, ML06, ML07, MLO8, ML09, 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. LPO9 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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