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TIEM NANG THU NHAN ENZYME BEN NHIET TU'NHOM VI KHUAN
PHAN LAP TAI SUOI NUGC NONG BINH CHAU

NGUYEN KIM THOA, TRAN THANH THUY,
TRAN THI HOA, TRAN PiNH MAN

Vi¢n Cong nghé sinh hoc,

Viéen Han 1am Khoa hoc va Cong nghé Viét Nam

Sudi nude néng Binh Chau thude xa Bung Riéng, huyén Xuyén Mac, tinh Ba Ria-Viing Tau
¢6 hon 70 diém phun nuéc 16 thién, nim trong khu rirng nguy@n sinh véi dién tich khoang 7 ha.
Céc két qua nghién ctru dia chat cho thdy sudi nudc néng Binh Chau la qua trinh hau cua ni
[tra, khi nui Itra ngung phun, cac 10 méac ma van tiép tuc dua hoi nong, khi va khoang chét 1én
trén mat dat tao thanh subi nong. Than cay chét va 14 tram rung xudng sudi dong vai tro quan
trong trong qua trinh chuyén héa vat chat cua ving nay. Sudi nudc ndng co nhiét do & gan
miéng giéng phun & 82-84°C, pH 7,5 - 7,7.

Mt khéc, hé sinh thai dia nhiét nhu sudi nuéc néng, gian khoan khai thac dau khi, miéng
phun ndi lira... 1a noi cu trii cua hau hét cac vi sinh vat wa nhiét. CAc vi sinh vat wa nhiét thuong
c6 kha nang sinh téng hop cac enzyme bén nhiét ang dung rong réi trong cac nganh cong
nghiép khi diéu kién san xuét doi hoi phai thuc hién & nhiét d6 cao. Mét trong nhiing tng dung
duogc biét dén cua enzyme bén nhiét trong nganh cong nghé sinh hoc 1a Taq polymerase thu
nhan tir c6 khuan wa nhiét Thermus aquaticus [1]. Enzyme bén nhiét véi cac dic tinh nhu téc do
phan @ng nhanh, higu qua voi ndng do thap o diéu kién nhiét d6 va pH thich hop, tinh dic higu
co chét cao va khong doc da duge minh ching trong rat nhiéu nghién cuu [2-4]. Do véy cho dén
nay nhém enzyme ndy van duoc tiép tuc tim kiém, khai théc tir cAc ngudn vi sinh vat ua nhiét tu
nhién & céc hé sinh thai khac nhau [5-6]. Trong bai béo nay, chang téi trinh bay cac két qua
phan lap nhém vi khuan hiéu khi tir sudi nude néng Binh Chau va khao sat kha ning sinh téng
hop mét sb enzyme ngoai bao bén nhiét cua ching.

I. PHUONG PHAP NGHIEN CUU

Vat ligu: Thu thap cc mau nudc (bé mat va tang gitra) va bun tai 4 vj tri ldy mau bang cac
dung cu chuyén dung tur sudi nu6c nong. Mai vi tri Iay mau dugc ldy véi 3 mic bé mat, gitra va
day ngoai trir diém phun cua SU01 nudc néng, mdi diém va tang dugce danh gia cam quan mau
sac, do nhiét d6 va pH khi thu mau.

Phuwong phdp phdn ldp Vi sinh vdt wa nhiét: dugc thuc hién theo phuong phéap cua Ridiger
va cong su (1992): cac mau nude, bun dugc pha lodng tir 10™ — 102 va dugc gat trén mai trudng
khoang dinh dudng (Peptone: 0,5%; cao nim men 0,3%; hdn hop vitamin 0,1%; dung dich vi
lugng 0,1%, thach chiu nhiét 1,5%). Céc dia thach dugc nudi & 60-70°C trong 48 gid. Tach sach
riéng ré cac khuan lac moc trén dia thach va cdy truyén trén cac ong thach nghiéng, dong thoi
lwu giit trong dich glycerol ¢ -20°C [7].

Xdc dinh hogt tinh amylase, protease va cellulase: cic chung vi khuan dugc cdy cham diém
hodc dugc nudi trén moi truong long roi ly tam thu lay dich va nho trén cac dia mdi truong
khoang c6 bd sung cac co chat tuong Gmg nhu tinh bot, sita gy va CMC. Cac dia dugc dat trong
ta am 65-70°C trong 48 gio va xdc dinh hoat tinh cac enzyme ngoai bao bang cach d6 céc dung
dich Lugol vao dia c6 bo sung tinh bdt, coomasive blue vao dia c6 bd sung sira gay va dé Congo
vao dia c6 bd sung CMC [8].
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Il. KET QUA NGHIEN CUU
1. Thanh phan va sé lweng cac chiing vi khuin hiéu khi wa nhiét

Thanh phan s lugng cac chang vi khuan hiéu khi, va nhiét & mau nude va bun duoc Xac
dinh dua trén cac dang khuan lac trén moéi trudng dinh dudng khoang ¢ nhiét 6 60-70°C. Két
qua thu duoc cho thdy mat do va thanh phan cac ching vi khuan hiéu khi & h¢ sinh thai sudi
nude nong khong cao, thuong dao dong khoang 10%-10° tuy thudc loai mau (bang 1, hinh 1).
Céc mau tang giira va tang day c6 sé luong va thanh phan vi sinh vat cao hon so véi cac mau
nuéc bé mat. Moi truong dia nhiét thuong ¢ nhiét d6 cao hon ngudng nhiét do sinh trudng
binh thuong cua cac eukaryote, do vay hau hét & day chu yéu ton tai nhom vi sinh vat bao gém
co khuan, vi khuan va virut ky sinh [9] va mat do vi sinh vat thuong it hon so voi cac hé sinh
thai khac. O 4 vi tri Idy mau, thu nhan duoc tong s 64 chang vi khuan hiéu khi (bang 1).

Bang 1

S6 lwgng va thanh phan vi khuan hiéu khi phan 1ap tai cac vi tri Ay mau sui nuéc
néng Binh Chau

Vi tri Ting Pic diém miu S6 loai
1Ay x Nhigt \ S6 lwong | khuan
mau mau db pH Cam quan lac)
Bé mat 50-60 6 Nudc trong 8,05 x 10° 8
1 Giira 50-60 8 Toan cin mau niu dat 0,7 x 10 7
Dy 50-60 6,5 | Toan can bun den 2,84 x 10° 8
Bé mat 50-60 6,5 | Nudc trong 8,8 x 10° 5
2 | Gia 50-60 7 | Co2lép:-lépnudeduc | g5, 403 6
va lop can den
Diy 50-60 6,5 | Bin dic mau den 2 x10° 8
Bé mat 50-60 6,5 | Nudc trong 5,8 x 10° 5
. Phia trén c6 nuéc mau 3
3 Giita 50-60 6 den, dusi ¢6 cin den 48x10 6
Dy 50-60 6 Toan cin bun den 3x10° 7
4 DPiém 82 75 Phlre} tr?n co {ch o 10, 1.2 x 10° 9
phun dudi c6 can ¢ day

Hinh 1: Hinh anh khuan lac mgt sé chiing vi khuan hiéu khi phan Iap ¢ vi tri lay mau
s0 3 (nhiét d§ 50-60°C) suoi nwéc néng Binh Chau
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Cac chung phan lap, lam sach, cay riéng re trén cac 5ng thach nghiéng va bao quan trong
dich glycerin dé phyc vu c&c nghién cuu tiep theo.

2. Khé niing sinh téng hep cc enzyme ngoai bao ciia cac chiing vi khuan hiéu khi phan
1ap tai sudi nwéc nong Binh Chau

Cac chung riéng ré dugc cay chim diém trén di fa moi truong khoang c6 b sung co chat dic
hiéu hoic dwoc nudi cdy trén méi trudng dich thé rdi ly tam lay dich trong va nho trén dia thach
khoéang co chit di duoc duc 18. Hoat tinh ciia enzyme duoc danh gia dya trén hiéu s6 caa duong
kinh ciia vong phan giai co chat véi duong kinh khuan lac hodc duong kinh 16 thach. Cac chung
¢6 duong kinh vong phan giai co chat dudi 2 mm duogc coi la khéng cé hoat tinh, nho hon 13
mm dugc coi 1a hoat tinh nhé va 16n hon 13 mm duoc goi 1a hoat tinh to. T4t ca 64 chung vi
khuan hiéu khi phan lap duoc tir sudi nuée nong Binh Chau dwoc kiém tra kha ning phan giai
CMC, tinh bot va sira gay. Két qua dugc minh hoa & Hinh 2 va danh gia ty 1& cac chung sinh
t6ng hop enzyme ngoai bao & Hinh 3.

A

Hinh 2: Vong phan giai cac co chét cia cac ching vi khuan hiéu khi phan Iap & subi
nuéc nong Binh Chau. A: Vong phan gidi CMC; B: Vong phan gii tinh bgt; C: Vong
phén giai sira gay

Cellulase Amylase Protease

B KHT mHTN = HTT BKHT ®HTN =HTT mKXD MKHT W HTN MHTT mkX9

Hinh 3: Ty 1& cac chiing vi khuan hiéu khi phan 1ap & sudi nwéc néng Binh Chau c6 kha
nang tong hop cellulase, amylase va protease ngoai bao

~ Két qua tir Hinh 3 cho thy ty ¢ cc chung c6 hoat tinh cellulase, amylase protease chiém
lan lugt 1a 19%, 67% va 24%, trong khi c6 dén 81%, 28% va 62% cac chung khong co6 hoat tinh
cellulase, amylase va protease.
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Nhirng vi khuan c6 kha ning sinh tong hop cellulase hau hét dugc phan lap tir ting day cua
sudi nuéc néng Binh Chau. Do diéu kién sinh thai ¢ diy nam giita vang rimg tram nén la cay,
than cay nho rung xudng sudi hinh thanh 16p bun day giau cellulo. Cac vi sinh vat ton tai trong
mai truong nay dé dang thich nghi va cd kha ning téng hop cac ngudn sinh khéi do dé phuc vu
qué trinh sinh truong va phat trién, do vay ching c6 kha ning phan giai cac hop chat
lignocellulose.

Protease 1a nhém enzyme can thiét cho hau hét cac co thé sinh vat dé phan cat cac protein
trong qua trinh sinh truéng, trao d6i chat cua minh. Tinh bot tuy khong c6 mat ¢ h¢ sinh thai
suoi nude néng nhung nhiing vi khuan & day van ¢6 kha niang thuy phan tinh bot. Diéu nay cho
thay cac chung vi khuan & sudi nuéc néng van cé kha nang sinh tong hop céc hop chat sinh hoc
trong diéu kién moéi truong nhat dinh. Tuy nhién céc chung vi sinh vat tong hop mdi loai
enzyme c6 thé duéi dang ngoai bao, noi bao hoic trén mang té bao.

Dé khai thac duoc tiém ning cua nhitng enzyme nay thi can thiét phai c6 nhiing nghién ctu
sau hon vé dic tinh cua enzyme ciing nhu phén loai cac chung vi khuan dén loai. Cac chung vi
khuan phan lap & sudi nuée ndng Binh Chau hau hét déu sinh tong hop enzyme & nhiét do 60-
70°C. Pay 1a nhiét d6 sinh truong ciia nhém vi khuan wa nhiét. Theo cac cong bd vé céc enzyme
bén nhiét thi nhiét do tdi uu ciia cac enzyme dugc tao ra do vi sinh vat con cao hon so véi nhiét
d6 sinh truéng cua vi sinh vat. Do d6 cho thiy, nhitng enzyme bén nhiét ctia cac chung vi khuén
ua nhiét duoc phan 1ap tai sudi nudc ndng Binh Chau c6 tiém niang tng dung cao trong thuc tién.

I11. KET LUAN

Qua khéo sét, tir 4 vi tri thu mAu véi 10 mau (nuéc va biin) ciia sudi nuée nong Binh Chéau
da phan 1ap dugc 64 chung vi khuan hiéu khi, wa nhiét sinh truéng & nhiét do 60-70°C.

Céc chung vi khuan c6 hoat tinh cellulase, amylase protease chiém ty 1¢ lan luot 1a 19%,
67% va 24% trong tong s6 mau vi khuan phan lap duoc.
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POTENTIAL OF THERMOSTABLE ENZYMES PRODUCTION FROM
BACTERIAL STRAINS ISOLATED IN BINH CHAU HOT SPRING

NGUYEN KIM THOA, TRAN THANH THUY,
TRAN THI HOA, TRAN PINH MAN

SUMMARY

Currently a great interest in exploitation and preservation of geothermal ecologies is
investigated not only in the developed countries but also in the developing world because these
obtain a huge potential of the valuable genetic materials, such as thermostable enzymes,
antibacterial, anti-fungus and antivirus, that are applied in different fields in life and help to
improve the biobased economy. Vietham has an abundant and diverse hot spring system
scattered distributing from the north to the south, thus a plenty of species and bioactive
compound could be obtained. Binh Chau hot spring is one of the open-air hottest temperature in
our country. We collected the water and slugged samples at 4 different positions in Binh Chau
and isolated 64 thermophilic bacterial strains. These strains were screened their abilities to
produce cellulase, amylase and protease on the mineral petri dishes containing the specific
substrates for each enzyme. The percentage of extracellular enzymatic production of cellulase,
amylase and protease is 19%, 67% and 24%, respectively. The results indicated that the
thermophilic bacterial strains isolated in Binh Chau and their thermostable enzyme have an
extremely valuable as biocatalysts for industrial and biotechnological purposes such as food
processing, textile industries.
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