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TOM TAT

Sudi nudc noéng Binh Chau 1a mét trong nhimg sudi ¢6 nhiét do miéng giéng phun cao nhét ¢ Viét Nam.

Tir cac miu bin, nudc thu thap dwoc chung t6i dd phan lap dugc 64 ching vi khuén hiéu khi, trong do 22
chung vi khuan thudc chi Geobacillus da duge tuyén chon dya trén cac dic diém phén loai cua chi Bacillus,
nhiét d¢ sinh truong ti wu, ciing nhu kha ning thuy phén tinh bot ctia chung. Nghién ctru cac diic diém cua a-
amylase tir cac chung nay cho thdy 11 ching sinh téng hop a—amylase véi pHom & didu kién kiém (pH > 7), 3
chung c6 nhiét d6 tdi uu (Topt) ¢ 50°C, 9 chung c6 Topt tlr 60-65°C, 3 chung c6 Ty tir 70-80°C va déc biét co 7
chung c6 o—amylase t6i wu & nhiét do 90°C. Panh gi4 do bén nhiét ciia a—amylase tir 7 ching nay 0 nhiét do
90°C cho thdy enzyme ciia 3 chimg TD3.2, TG2.2, TG3.7 ¢b d6 bén nhiét & 90°C v&i nira chu ky séng twong
Gmg 13 5,5 gio, 3,25 gid va 6,5 giv. Hon nita, bd sung Ca®" (5 mM) d4 lam tang hoat tinh a—amylase cua 4
chimg TP3.2, TG2.2, TG3.1 va TG3.7 1én 1,15 - 1,55 lan, ddng thoi 1am ting do bén nhiét cua tit ca cac miu
enzyme & ca 7 ching v6i gia tri nira chu ky séng dao dong tir 2-7 gio. Két qua phan loai dya trén trinh tw gen
16S tRNA ciia 3 ching TP3.2, TG2.2, TG3.7 cho thdy ching c6 d6 twong ddng tuong tng 1a 99%, 98% va
99% vd&i cac loai G. caldoxilosilyticus, G. thermoglucosidasius, G. stearothermophilus. Nhitg két qua nay cho
théy tiém ning va trién vong khai thac cac vat liéu di truyén tir cac ching thudc chi Geobacillus phan lap &

sudi nude néng Binh Chau 1a rat 16n.

Tir khéa: Alpha amylase, enzyme bén nhiét, Geobacillus, sudi nwée nong Binh Chau, vi khudn wa nhiét

MG PAU

Ngay nay, enzyme bén nhiét dugc sir dung rong
rdi trong cic quy trinh san xudt & quy md cong
nghiép do d4p tmg dugc nhitng diéu kién khic nghiét
nhu nhiét d6 cao, ap sut 16n, chiu dugc dung moi...
Hon nira, loi thé cua viéc sir dung enzyme bén nhiét
trong cac qua trinh san xuét cong nghiép la lam glam
kha ning bi nhidm cac tap chat khong mong muon
nhu khi st dung céc enzyme wa 4m. Céc enzyme
hoat dong ¢ nhiét do cao ciing lam tang déng ké kha
nang hoa tan ciing nhu tang hoat tinh sinh hoc cta
céc hop chit hitu co (Sanchez, Demain, 2011). Nhiét
d6 cang cao cang diy nhanh téc d6 phan tng
enzyme-co chit, do do lwong san phdm dugc tong
hop ra ciing nhiéu hon so véi viée sir dung cac
enzyme ua am (Leuschner, Antranikan, 1995). Céac
enzyme bén nhiét chu yéu dwgc tim thiy & cic vi
sinh vat wa nhiét c6 mat trong ving dia nhiét nhu

sudi nude néng, dan khoan khai thac déu khi, miéng
giéng phun ni lira, cic dong hai luu nudc nong &
day dai duong...(Fredrich, Antrakian, 1996).

Alpha-amylase, a-amylase (EC 3.2.1.1) la
enzyme thily phan tinh b tai cac mdi lién két a-1,4-
glucoside noi mach thanh hon hop dextrin va dudng.
a-Amylase ¢ ngudn gbc khic nhau thi tinh chat
cling rit khac nhau, thuong gip la cac loai -
amylase ¢O pHop nam trong khodng 4,6 — 6,9 va T,
tr 40-50°C (Agiiloglu Fincan et al., 2014). Tuy
nhién, c6 mot sb loai a-amylase cé tinh chét dic
biét nhu: bén acid (pHopt < 4,5); kiém tinh (pHopt >
7,5) va dac biét la a -amylase bén nhiét dugc quan
tam nghién ciru nhiéu trong nhitg nim gan day
(Ozdemir et al., 2015). Gii han phan biét giita o -
amylase bén nhiét véi cic loai enzyme khac chua
c6 tac gia nao xéac dinh cu thé. Tuy nhién, hau hét
céc cong bd co lién quan dén o -amylase bén nhiét
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déu cho thdy T, > 65°C va bén ¢ nhiét do > 70 °C
(Vaseekaran et al., 2010). a-Amylase bén nhiét
dugc tim thiy chu yéu & cac vi khuan ua nhiét nhu

Thermococcus hydrothermali, Pyrococcus
furiosus, Staphylothermus marinus, Bacillus
stearothermophilus... (Hartman et al., 1954;

Ogasahara et al., 1970). Tir nhiing nam 1970, céac
nha nghién ctu da tim théy cac chung thudc chi
Bacillus c6 kha nang sinh tong hop céc a-amylase
bén nhiét. Cac chung vi khuan nay déu co Tope >
65°C va bén & nhiét do > 70 °C (Underkofler,
1976). Pai dién quan trong nhét trong chi Bacillus
duoc sir dyng san Xuét a-amylase bén nhiét la cac
ching thudc loai B. licheniformis. Chinh a-
amylase bén nhiét mang thuong hiéu ndi tiéng
“Termamyl” ciia hing Novo ciing dugc san xuét tir
loai nay. Cac ching vi khuan hiéu khi c6 té& bao
hinh que, sinh ndi bao tir, Gram duwong va c6 phan
ung catalase duong tinh duwgc Gordon va cong sy
xép vao chi Bacillus tir nhitng nim 1940 (Gordon,
Smith, 1949), tuy nhién do muac d§ da dang cua
cic moi truong séng khac nhau cong véi mirc do
da dang gen 16S rRNA nén tr nam 2003, Xu va
Coté da phan chia chi Bacillus thanh 10 chi khac
nhau, trong d6 Geobacillus gdm nhiing loai
Bacillus wa nhiét, hiu hét c6 mat & cac ving dia
nhiét (Xu, Coté, 2003). Bai bao nay trinh bay két
qua nghién ciru da dang tinh chit cia a-amylase
sinh tong hop tir cac chung thudc chi Geobacillus
phan 1ap tir sudi nudc néng Binh Chau, mot trong
nhitng subi c6 nhiét d6 cao nhét tai Viét Nam.

VAT LIEU VA PHUONG PHAP NGHIEN CUU
Vit liéu

Tép hop 64 chung vi khuan hiéu khi phan lap tir
cac mau bun, nudc cia su01 nudc noéng Binh Chau,

thudc bo suu tap chung giéng ciia Phong Cong nghé
vat liéu sinh hoc, Vién Cong nghé sinh hoc.

Phuong phap nghién ciru

Phan loai so bg cac ching vi khuan hiéu khi va
nhiét vao chi Geobacillus theo phuong phap cuia
Nazida va cong sy (2001) dgya vao nhiét do sinh
truong t6i wu (55-60°C), Gram duong, sinh bao tir va
calatase duong tinh.

Panh gia so by kha nang thuy phan tinh bjt cua
cac chung thu¢c chi Geobacillus trén dia thach moi
truong khoang-agar c6 bo sung 1% tinh bot tan.
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Nhitng ching sinh tong hop enzyme thity phan tinh
bot s& c6 vong trong sudt sau khi hién mau véi dung
dich Lugol & nhiét d§ 55-60°C.

Hoat d6 a-amylase duoc xac dinh bang phuong
phap duong khir DNS theo Bernfeld (1955), theo do
mdt don vi a-amylase 1a lugng enzyme can thiét dé
thiy phan thanh 1 uM duong tinh theo glucose o
nhiét d6 65°C va pH 7 trong 1 phat.

Xé4c dinh nhiét d6 t6i uu (Topt) pH t01 uu
(pHopy), do bén nhiét, anh hudng cua ion Ca®’ lén
hoat tinh va do bén nhiét ctia cac a-amylase sinh
tong hop tir tap hop chung thudc chi Geobacillus.
Déi nhiét d6 dugce khao sat tir 50 - 100°C, pH tir 3-
9. P bén nhiét ctia enzyme dwgc danh gia thong
qua chi s& Tso 1a gia tri biéu hién 50% hoat tinh
enzyme sau khi 4 & diéu kién nhiét do thich hgp
trong khoang thoi gian nhat dinh.

Phan loai cac ching tiém nang dén loai bang Kit
API 50CHB va so sanh trinh ty gan du cua gen 16S
rRNA, phén tich pha hé dé xac dinh mdi quan hé di
truyén v6i cac ching vi khuan khac theo Sambrook &
Russell (2000). St dung chuong trinh BLAST dé tim
kiém c4c trinh ty twong ddng da dugc cong bd va dbi
chiéu v6i trinh ty thu duge. Phin mém Clustalw da
duogc st dung dé so sanh trinh tu can nghién ctru véi
trinh tu cua céc loai c6 quan hé gén (Thompson et
al., 1997). Cay phat sinh chung loai dugc thiét lap
trén co so khoang cach di truyén cia Kimura (1980)
bang viéc sir dung phuong phap Neighbor-joining
(Saitou, Nei, 1987). Phan tich Bootstrap
(Felsenstein, 1985) cua cay phat sinh ching loai
dugc tinh voi 1000 14n 14y mau thir (resampling).

KET QUA VA THAO LUAN

Sudi nudéc nong Binh Chiu thuoc xi Bung
Riéng, huyén Xuyén Mdc, tinh Ba Ria - Viing Tau la
mot trong nhiing subi nude néng 19 thién c6 nhiét do
tai diém phun nong nhit & nude ta (~ 82°C). Véi hon
70 diém phun 1§ thién va nim giira ving rimg tram
nguyén sinh, hé sinh thai ciia sudi nudc néng nay
chira dyng tiém ning to 16n, 1a ngudn gen dé khai
thac cac enzyme va hoat chét sinh hoc bén nhiét.
Luogng x4c thyc vat 16n tao thanh 16p bun thach cho
thdy vai trd quan trong ciia cac vi sinh vét ban dia
trong qua trinh chuyén hoa vat chat tai day.

Tir cdc mau bun va nude thu thap tai sudi nude
néng nay ching t6i dd phan lap dugc 64 chung vi
khuan hiéu khi wa nhiét, sinh truong tot & nhiét do
55-60°C. Trong sb cac chung nay khi quan sat trén
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kinh hjén vi quang hoc Olympus c6 do phong dai
1000 lan cho thay c6 22 chung Gram duong, sinh ndi
bao tir (chiém 34,4%) va c6 phan ung duong tinh

Vong thuy
phdn =12 mm
Vong thuy 25%
phan < 3mm
45%

3 mm < Vong
thuy phan < 11
mm
30%

Hinh 1. Pa dang hoat tinh a-amylase cia 22 ching vi
khuén thudc chi Geobacillus phan lap tai sudi nwéc néng

Binh Chéu.

Bang 1. Dac diém pHop va Top cla a-amylase v 22 ching
thudc chi Geobacillus phan lap & sudi nwéc néng Binh Chau.

Ching pH téi wu Nhiét d6 téi wu [°C]
TD3.1 6,0 60
TP3.2 6,0 90
TD3.3 8,0 50
TD3.5 7.5 65
TG2.1 6,0 50
TG2.2 6,0 90
TG2.3 8,0 60
TG3 7,0 90
TG3.1 7.5 90
TG3.1.1 8,0 60
TG3.1.3 8,0 50
TG3.1.4 8,0 70
TG3.2 6,0 60
TG3.3 6,0 75
TG3.7 6,0 90
T™1.1 6,0 65
T™1.2 6,0 60
T™2.1 8,0 90
T™2.2 6,0 90
T™3.1 6,0 60
T™3.2 7.5 80
12H 7,0 60

Céc chiing dugc cdy trén dia moi truong khoang
agar c6 bo sung 1% tinh bdt tan 1a ngudn co chat duy

trong phép thir hoat tinh catalase véi dung dich
H,0,. Nhiing dac diém trén cho phép xép 22 chung
nay vao chi Geobacillus (Coorevits et al., 2012).

Hinh 2. Kha nang thuy phan tinh bét cda cac ching vi
khuén thudc chi Geobacillus phan lap tai sudi nwéc néng
Binh Chau.

nhit va cho hién mau bang dung dich Lugol & nhiét
d6 tir 55-60 °C. Két qua cho thay tit ca cac ching
déu c6 kha ning thity phan tinh bot & mirc d¢ khac
nhau, trong d6 c6 25% s6 chung co hoat tinh tiét
manh (duong kinh vong phan giai > 12 mm), 30% s6
chung c6 duong kinh vong phéan giai < 10 mm va
45% sb ching c6 hoat tinh phan giai tinh bot yéu
(duong kinh vong phan giai <3 mm) (Hinh 1 va 2).

Pic diém pH,p: va T,y cla a-amylase tir 22 chiing
thudc chi Geobacillus

Dic tinh enzyme 13 thong s6 ky thuat quan trong
dé dinh hudéng tmg dung trong cac quy trinh san xuat
phu hop. Tit ca 22 chung vi khudn thudc chi
Geobacillus duge nudi lic trong moi truong khoang
¢6 bd sung 1% tinh bot tan trong 48 gio & 55°C dé
thu enzyme tho sir dung dé xac dinh hoat tinh thuy
phan tinh bt ¢ cac gia tri pH va nhiét d¢ khac nhau.
Két qua cho thdy a—amylase tir cac chung nay co
tinh chat khac nhau (Bang 1). Vé pH, 11 trong s6 22
chung sinh téng hop a—amylase véi pHop 6 diéu kién
kiém (pH > 7) chiém 50%. V& nhiét dg, 3 ching co
Topt 6 50°C, 9 chiing ¢6 T tir 60-65°C, 3 chung c6
Topt tir 70-80°C va dac biét co 7 ching co6 a—amylase
tdi wu & nhiét d6 90°C. Tinh chat cua a—amylase tir
cac ching nghién ctru c6 d¢ tuong thich 1on véi diéu
kién modi trudng tai sudi nude néng Binh Chau. Mic
du 1a subi 16 thién va tao thanh dong chay xung
quanh khu vuc rung tram nhung trén duong di cua
dong chay ciing van c6 cac diém so6i, do d6 nhiét do
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cua dong chay ludn gitr duoc ¢ mirc > 60°C, nhiét do
tai cac dlem s0i dao dong tir 82-90°C. Véi dac diém
cua sudi khoang noéng nén pH cua nude sudi Binh
Chéu c6 tinh chat kiém nhe, tir 7,5-7,7. Diéu kién
mbi trudng tuy khong quyét dinh hoan toan 1én tinh
chét cuia cac hop chét bac 1 va bac 2 cua vi sinh vat
nhung ciing c6 anh huong 16n dén nhitng dic diém
nay. Dé ton tai trong moi trudng, vi sinh vat bét budc
¢4 nhing thay d6i dé thich nghi véi didu kién cua
noi séng. Véi muc tidu quan tim dén nhiing enzyme
¢6 tinh c6 tinh chit ddc biét nhu bén nhiét cao, chung
t0i da chon 7 ching c6 Ty 5 90°C dé nghién ctru tlep

P9 bén nhi¢t cia o-amylase tir 7 chiing
Geobacillus tuyén chon

a-Amylase ciia 7 ching co TOpt 6 90°C duogc u
& 90°C véi thoi gian tir 30 phut dén 8 gio dé xac
dinh muc d6 bén v6i nhiét do cia enzyme thong
qua gia tri ntra chu ky séng cia n6 (Ts). Két qua
cho thay 4 chung TG3, TG3.1, TM2.1 va TM2.2
nhanh chéng mat hoat tinh sau khi u 30 phut — 1
gid mic du c6 Top ¢ 90°C, trong khi d6 3 chung
TP3.2, TG2.2, TG3.7 ¢6 do bén nhiét & 90°C véi
ntra chu ky song twong tng 1a 5,5 gio, 3,25 gio va
6,5 gio (Hinh 3).
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Hinh 3. Do bén nhiét cta a—amylase ttr 7 chling thudc chi Geobacillus phan lap tai sudi nwoc néng Binh Chau.

Do bén nhiét cua cac enzyme nay c6 y nghia ng
dung trong cac quy trinh san xuit cong nghiép. o-
Amylase cua cac chung TG2.2, TP3.2, TG3.7 c6 do
bén nhiét twong dwong v6i ching B.
thermooleovorans NP54 ¢6 Tsy & 95°C trong 3 gid
(Malhotra et al., 2000), cao hon chung Geobacillus
sp. 4j phan lap & ving bién sau c6 Tsy & 80°C trong
325 gid (Jiang et al., 2015). Do bén nhiét cua
enzyme cang 1dn thi cang c6 y nghia ung dung trong
cc quy trinh san xudt. Cac ching khac nhau sinh
enzyme c6 do bén nhiét khac nhau. Cac nghién cuu
da chimg minh ring cic enzyme cang bén nhiét thi
cdu triic protein cia chung cang chat ché hon so véi
cac enzyme tuong ung thudc nhém wa 4m do cu
trc protein da bi thay déi. O céc vi sinh vét ua nhiét
c6 ton tai mot dang protein dic biét, cac
“chaperonin” c6 nhiém vu lam cuén xodn lai cdu trac
tu nhién cua protein ciing nhu hdi phuc lai chirc ning
clia chung sau qué trinh bién tinh (Nguyen Thi Mai
Dung, 2006). Cac protein vi khuan wa nhiét bén
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viing do céac twong tac gilra cac cdp ion. Hon nira, vat
liéu di truyén DNA cia cac vi sinh vat ua nhiét co
chira enzyme DNA gyrase nguoc c6 kha ning tong
hop nén 15 siéu xoin cta sgi DNA duwong. Cau trac
siéu xodn ctia DNA nay gitip 1am ting nhiét do dudi
xoén ctia DNA it nhét bang nhiét do sinh truéng tdi
da cuta vi sinh vat. Ngoai ra, cac vi sinh vat ua nhiét
¢6 kha ning chiu dugc nhiét d§ cao mot phén cling
do sy gia ting cua cac twong tac tinh dién, cac ciu
ndi disulphide va twong tac ky nudc.

Anh hwéng cia ion Caz+_lén dd bén nhiét cia a-
amylase tir cac chiing tuyén chon

a-Amylase 1a enzyme kim loai, do d6 trong cu
triic ctia né ¢6 céc vi tri dé gén cac ion kim loai, dac
biét 1a cac kim loai ¢6 hoa tri 2 nhu ion Ca*". Mot sb
o—amylase da ting hoat tinh va d¢ bén nhiét khi co
maét ion Ca*". Ton Ca®" ¢6 vai tro én dinh cAu tric va
1a chit hoat hoa di 1ap thé (Buonocore et al., 1976).
Theo cac cong bd truée day, ndong d6 Ca®" tir 4-5
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mM c6 anh hudng tdt nhat dén hoat tinh va do bén
nhiét cia enzyme (Chkraborty et al., 2012).

Chung t6i di khao sat anh huéng cia ion Ca®"
1én hoat tinh va do bén nhiét cua a—amylase tir 7
chung thudc chi Geobacillus tuyén chon. Két qua
cho thdy ion Ca" vira dong vai trd 1am tang hoat tinh
cua a—amylase tir 4 chung TD3.2, TG2.2, TG3.1 va
TG3.7 1én lan luot 1a 1,2; 1,15; 1,48 va 1,55 1an so
v6i cac mau khong c6 ion Ca’" (Hinh 4), vira lam

nhiét d6 cao Ca®" khong thé thay thé dugc bing
céc ion kim loai khac. Tuy nhién ¢ mot sb it a—
amylase cua cd khuin, Ca** khong anh huéng toi
hoat tinh ciing nhu do bén nhiét cua enzyme
(Dong et al., 1997).

Bang 2. Nira chu ky sdng ctia a—amylase tir 7 chiing thudc chi
Geobacillus trwéc va sau khi bd sung Ca®* (5 mM) & 90°C.

tang do bén nhiét cia tit ca cac miu enzyme cia 7 Ching Khéng bé sung Ca” B sung Ca™
chung nay. Gié tri Tsy cua a—amylase tir 7 chung TP3.2 5,5 giov 7 giov
nghién clu d}rqc xdc dlflh sau khi bo sung 5 mM 1G22 3,25 gio 5,5 gio>
CaCl, dugc trinh bay ¢ bang 2. .
TG3 - 2,5 gioy
' Theo ‘Heinwen Vfi Lguweff (1?76) C,a2+ cpi co TG3.1 } 1,25 gioy
tac dung lam tang d§ bén nhiét va hoat tinh cia o— 1G3.7 6.5 qic 7 g
amylase ¢ nhi¢t d6 cao. O nhiét do thap, Ca®" : gl gl
hoan toan c6 thé dugc thay the bang cic ion kim TM2.1 - 2 gio
loai hoéa tri 2 thugc nhom kiém tho, trong khi d6 ¢ T™2.2 - 2,5 gioy
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Hinh 4. Anh hwéng clia ion Ca”> (5 mM) Ién hoat tinh a—amylase clia 7 chiing thudc chi Geobacillus tuyén chon.

Phin loai cic ching tuyén chon thudc chi
Geobacillus

Trong sé céc ching thudc chi Geobacillus phan
lap ¢ sudi nuéc noéng Binh Chau, 3 chung TG2.2,
TP3.2, TG3.7 sinh truong tdi wu va c6 o—amylase
bén nhiét & 90°C, htra hen c6 tiém ning tmg dung
trong cac nganh cong nghiép dét, san xudt tinh bot.
Céc chung nay dwoc nghién ciru phan loai dén loai

dya trén so sanh trinh tu gen 16S rRNA (Hinh 5).

Két qua phan tich cho thiy cac ching TG2.2,
TP3.2, TG3.7 ¢6 d6 twong ddng 1an luot 1a 98%,
99%, va 99% vai cac loai G. caldoxilosilyticus,
G. thermoglucosidasius, G. Stearothermophilus
(Hinh 5). Pay la nhitng loai wa nhiét da dugc su
dyng 1am chung san cac enzyme bén nhiét & quy
md coéng nghiép (Obeidat er al., 2012). Két qua
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ctia nghién ctru cho thiy tiém ning khai thac cac
vat liéu di truyén tor céc chung thudc chi

B. subtilis (GU722647)

Geobacillus phan 1ap ¢ subi nuéc néng Binh
Chau.

G. toebii (AB116120)

G. thermoglucosidasius (GU903484)

TG2.2

0.1

Hinh 5. Cay phat sinh chiing loai ctia cac ching TG2.2, TB3.2 va TG3.7.

KET LUAN

Trong sb tap hop chung vi khuan hiéu khi phan
lap tai sudi nudc néng Binh Chau di xac dinh dwoc
24 chung thudc chi Geobacillus c6 kha nang thuy
phan tinh bot

Pa xac dinh dugc dac diém a—amylase cta 22
chung thudc chi Geobacillus, trong d6 c6 a—amylase
cua 7 chung c6 Top & 90°C va 11 ching c6 pHop > 7

Hoat tinh a—amylase cta 3 chung TG2.2, Tb3.2,
TG3.7 va do ]Jén nhiét enzyme cua tat cd 7 ching co
Topt & 90°C déu tang khi c6 mat Ca*'(SmM)

Duya vao trinh tu genl6S rRNA cua 3 ching
TG2.2, Tb3.2, TG3.7 cho thay cac chung nay c¢6 do
twong dong cao nhat 98%, 99% va 99% vdi dac diém
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TP3.2
G. caldoxylosilyticus (AY 608950)
TG3.7
G. stearothermophilus (AY 608948)
cuia cac loai G.  caldoxilosilyticus, G.

thermoglucosidasius, G. stearothermophilus

Loi cam on: Cong trinh nay duwoc thuc hién tai
Phong Cong nghé vdt li¢u sinh hoc va Phong Thi
nghiém trong diém va Céng nghé gen, Vién Céng
nghé sinh hoc.
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SUMMARY

Binh Chau is famous for being a rare open-air hot spring with the highest mouth temperature in Vietnam.
From water and sludge samples collected in Binh Chau hot spring, 64 aerobic thermophilic bacterial strains
were isolated. Based on the identified characteristics of Bacillus genus, the optimum growth temperature as
well as the ability to hydrolyze starch, 22 strains belonging to Geobacillus genus were selected for study on
their a-amylase properties. Alpha-amylase from 11 of 22 strains showed pH,p, > 7. The optimum temperature
of a—amylase ranged from 50°C to 90°C in different strains, of which seven strains showed the T,y of a—
amylase at 90 °C. Thermostability of these strains at 90°C was identified, showing the half life of the three most
prominent strains TD3.2, TG2.2, TG3.7 strains at 5.5 hours, 3.25 hours and 6.5 hours, respectively. Moreover,
the addition of 5 mM Ca”" resulted in improving o—amylase activity of 4 strains (TD3.2, TG2.2, TG3.1 and
TG3.7) from 1,15 - 1,55 times, as well as in increasing thermostability of all enzymes produced by 7 strains
with their new half life varied from 2-7 houts. Comparative analyses of sequences of 16S rRNA gene from the
TDb3.2, TG2.2, TG3.7 strains indicated that they were most closely related to G. caldoxilosilyticus, G.
thermoglucosidasius, and G. stearothermophilus respectively (with the homology of 99%, 98% and 99%,
respectively). Thus, it could be assumed that the genetic materials of microorganisms in Binh Chau hot spring
are of great interest of exploitation in very near future.

Keywords: Alpha amylase, thermophiles, thermostable enzyme, Geobacillus, Binh Chau hot spring
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