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TOM TAT

Sudi khodng néng la mét trong nhitng moi trieong song chinh cia cdc vi sinh vt wa nhiét - nguon
cung cdp nhiéu hoat chdt sinh hoc quan trong dwoc iing dung trong céng nghiép, ddc biét la cdc enzyme
bén nhiét. Muc tiéu cia nghién ciu nay la phan Igp va tuyén chon cdac chiing vi khudn wa nhiét c6 kha
ndng sinh enzyme chitinase bén nhiét tir suéi nuwéc nong Triwong Xudn, Ninh Hod, tinh Khanh Hoa. Tir
20 mdu nuwée, bun va dat, da phan ldp dwoc 63 ching wa nhiét, trong sé dé 18 ching c6 kha nang sinh
enzyme chitinase. Chiing TX9 thé hién hoat tinh enzyme chitinase cao nhdt véi dwong kinh vong phan
gidi chitin 25,33 + 0,58 mm. Chiing TX9 ¢6 kha ndng sinh tong hop enzyme chitinase c6 hoat d¢ cao nht
khi nuéi cdy 6 50°C véi toc dé lac 180 rpm trong 48 gio. Enzyme chitinase sinh ra tir ching nay cé ddc
tinh bén nhiét trong khodng nhiét dé tir 50°C - 70°C trong 60 phit. Két qua nhuém Gram va thir nghiém
sinh héa cho thdy ching TX9 la vi khudn hinh que, gram dwong, catalase dwong tinh va sinh bao tir. Tir
két qua phan tich trinh tw genl6S rRNA, ching TX9 dwoc xdc dinh thudc loai Bacillus licheniformis véi
aé twong dong 99,85%. Tir cac két qua thu dwoc cho thdy ching vi khudn wa nhiét Bacillus licheniformis
TX9 la ching tiéem ndng sinh enzyme chitinase bén nhiét theo dinh hwéng irng dung sir dung trong cong

nghiép nhu xu ly moi truong.

Tir khéa: Bacillus licheniformis, chitinase, enzyme bén nhiét, su6i nuwée néng Truwong Xudn

ABSTRACT

Hot mineral springs are the primary habitats of thermophilic microorganisms, and serve as sources
of many important biologically active substances used in industry, especially heat-stable enzymes. This
study aimed to isolate and screen thermophilic bacterial strains capable of producing thermostable chiti-
nase from Truong Xuan hot spring in Ninh Hoa town, Khanh Hoa province. A total of 63 bacterial isolates
were obtained from 20 samples of water, mud, and soil collected from the hot spring area, of which 18
demonstrated chitinase-producing activity. Among them, TX9 exhibited the highest chitinase activity, with
a clear zone on a chitin agar plate of 25.33 £ 0,58 mm. TX9 produced the highest activity when incubated
at 50°C in a 180 rpm rotary shaker for 48 hours. This crude chitinase retained thermal stability within the
temperature range of 50°C to 70°C for 60 minutes. Results of Gram staining and biochemical tests iden-
tified TX9 strain as Gram-positive, rod-shaped, catalase-positive, and spore-forming bacterium. Based
on 16S rRNA gene sequence analysis, strain TX9 was identified as Bacillus licheniformis with 99.85%
sequence similarity. These findings indicate that Bacillus licheniformis TX9 is a promising thermophilic
bacterium for thermostable chitinase production, with potential industrial applications, especially in
environmental treatment.

Keywords: Bacillus licheniformis, chitinase, thermostable enzyme, Truong Xuan hot spring.
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I. MO DAU

Sudi nudc néng 1a noi cé nhi¢t d6 nude cao
hon nhiét 6 méi trudng xung quanh tir 6 — 8°C,
nhiét d6 cua sudi nude néng dao dong tir 40 —
80°C, do d6 c6 thé chira nhiéu nhém vi sinh vat
khac nhau, dac biét 1a cac nhém vi sinh vat ua
nhiét (Stohr et al., 2001; Pinzén-Martinez et
al., 2010). Cac nhom vi sinh vét nay thuong la
vi khuan hiéu khi, hinh que, gram duong, hinh
thanh bao tir va c6 mdi quan hé gan giii véi
Geobacillus sp., Anoxybacillus sp., Aeribacillus
sp., Brevibacillus thermoruber, Paenibacillus
sp., va Bacillus licheniformis (Pinzon-Martinez
et al., 2010; Verma et al., 2014). Vi sinh vat
ua nhiét sinh tong hop nhiéu hoat chét sinh
hoc quan trong da dugc Gng dung trong cong
nghiép, dac biét la cac enzyme bén nhiét (Turner
et al., 2007, Mathai et al., 2015). Cac enzyme
bén nhiét tir vi khuan ngay cang duoc tmg dung
rong rai trong cac nganh céng nghiép va la
san pham c6 gié tri kinh té cao, ching han nhu
enzyme amylase, cellulase, chitinase, pectinase,
xylanase, protease va lipase (Pandey et al.,
2000; Tehei et al., 2005).

Enzyme bén nhiét tir vi sinh vat dong vai trd
quan trong trong cac nganh cong nghi¢p do tinh
6n dinh cta chung trong diéu kién méi truong
khic nghiét, dic biét 1a ¢ nhiét d6 cao (Singh et
al., 2011). Hon nita, chung da dugc bao céo la
6n dinh hon vé6i nhiéu dung moi, chét téy rua,
pH axit va kiém so véi cac enzyme c6 ngudn
gbc tir vi sinh vét thong thuong (Bhalla ef al.,
2013, Dettmer et al. 2013). Trong do, chitinase
(EC 3.2.2.14) 1a enzyme thuy phén chitin co
nhiéu ung dung trong cac linh vuc, dac biét la
nong nghiép, y hoc, cong nghiép thuc pham
va moi truong cling nhu trong xir 1y phé liéu
thiy san. Enzyme nay xac tac thuy phan lién
két B1,4-glucoside giita cac phan tir N-acetyl-
D-glucosamine lién tiép nhau trong chudi chitin
(Rameshthangam et al., 2018). Chitinase c6 thé

dugc tim thay tir nhiéu ngudn khac nhau nhu
dong vat, thuc vat va vi sinh vat (vi khudn, nAm
mdc, xa khuan) (Hamid er al., 2013). Trong
d6, enzyme chitinase tir vi sinh vat co nhiéu wu
diém nhu thoi gian tong hop enzyme rat ngan,
sir dung nguyén liéu ré tién, hoat tinh enzyme
cao. Pac biét, chitinase tir vi sinh vat chiu nhiét
s& ¢6 nhiéu wu diém vuot trdi nhu kha nang bén
nhiét, 6n dinh ¢ khoang pH rong (Aliabadi et
al.,2016). Mot s6 chi vi khuan c6 kha nang sinh
tong hop enzyme chitinase bao gdm Aeromonas,
Serratia, Streptomyces, va Bacillus (Jabeen va
Qazi, 2014).

Nhiéu nghién ctru chi ra rang hau hét cac vi
sinh vat ua nhiét phan lap tr sudi nuée néng
c¢6 kha ning sinh tong hop enzyme chitinase
bén nhiét thudc chi Bacillus. Yuli va cong su
(2004) da phan lap chung Bacillus sp. 13.26 t
sudi nudc nong Tompaso ¢ phia bic Sulawesi
Indonesia, ching nay c6 hoat tinh sinh chitinase
bén nhiét (60°C). Nam 2005, Toharisman cung
cac cong sy phan lap thanh cong ching Bacillus
licheniformis MB-2 c6 hoat tinh sinh enzyme
chitinase bén nhiét (70°C) tir sudi nudc nong
Tompaso, Indonesia. Dai va cong su (2011) cling
da phan lap duogc ching Bacillus sp. HU1 sinh
enzyme chitinase bén nhiét (60°C) tir subi nudc
nong & Tan Cuong, Trung Qudc. Nam 2023,
Chrisnasari va cdng su cling phan lap duoc
ching Bacillus licheniformis B2 tir sudi nudc
nong ljen, Indonesia cé kha ndng sinh enzyme
chitinase bén nhiét (55°C) véi higu suit phan
giai chitin cao. O Viét Nam, Tran Kha Mong
va cOng sy (2022) da phan lap dugc 6 chung vi
khuén Bacillus sp wa nhiét (55°C) tir sudi nudc
néng Truong Xuan (Ninh Hoa, Khanh Hoa) va
sudi nuéc néng Binh Chau (Xuyén Moc, Ba
Ria-Viing Tau). Mac du c6 ting dung quan trong
trong cac linh vuc khac nhau, enzyme chitinase
bén nhiét c6 ngudn gdc tir vi sinh vat phan 1ap tir
cac sudi nude néng tai Viét Nam van chua duoc
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nghién ciru day di, nhét 1a ngudn enzyme bén
nhiét tir vi sinh vat & sudi nuéc néng Trudng
Xuan (Khanh Hoa). Do d6 muc dich ctia nghién
ctru ndy nham thyc hién phén 1ap cac ching vi
khuén tir sudi nudc noéng Trudng Xuan va sang
loc, tuyén chon céc ching vi khudn wa nhiét
¢6 kha ning sinh enzyme chitinase bén nhiét
c6 hoat tinh cao, nghién ctru dic tinh, xac dinh
nhiét d thich hop dé nuéi cdy ching vi khuan
tiém nang va do bén nhiét cua enzyme chitinase
thu nhén duoc.

II. VAT LIEU VA PHUONG PHAP

NGHIEN CUU

1. Vat liéu nghién ciru

Mau nudce, bun, dit dugc léy tai subi nude
néng Truong Xuan (12°31°20”N, 108°59°00”E,
Ninh Hoa, Khanh Hoa). Cac mau nudc va bun
duogc thu thap tai 5 vi tri khac nhau. O mdi vi
tri, 3 loai mau thi nghiém dugc thu nhan bao
g0dm: mau nudc ting mdt, miu nudc tang giita
va miu bun ting day. 5 mau dat dugc thu thap
tai 5 vi tri ri€éng biét va dugc bao quan trong tui
polymer vo tring. Cac mau nudc va bun duoc
dung trong chai thuy tinh chiu nhiét, vo trung,
ghi nhén 6 rang vé thong tin tén miu, ngay thu
mAau va nguoi 1dy mau. Tat ca cic mau sau khi
thu dugc bao quan trong thung giit nhiét dé dua
vé phong thi nghiém truong Pai hoc Nha Trang
dé thyc hién phan tich trong vong 24h ké tir thoi
diém thu mau (Guta er al., 2024).

Nhiét d6 nuéc va gia tri pH duge do tai chd
trong qué trinh 1dy miu bang nhiét ké dién tir va
gidy do pH. Két qua ghi nhan nhiét d6 sudi nudc
nong dao dong tir 37°C dén 68°C, trong khi gi4
tri pH ndm trong khoang 7 - 8.5.

2. Phén lap vi khuin wa nhi¢t tir sudi
khoang nong

Phuong phap phan 1ap vi khuan wa nhiét
duoc thuc hién dua theo quy trinh mo ta trong
nghién ctu cia Guta va cdng su (2024). Viéc
sang loc vi khuén wva nhiét duoc tién hanh thong
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qua nudi cdy & nhiét do cao (50 - 55°C) trén moi
truong thach dinh dudng Nutrient agar (NA).

Cu thé, 25g bun, d4t hodc 25 ml nude duge
cho vao 225 mL nudc peptone vo trung, sau do
dong nhit ¢ toc do 100 rpm/phit trong 10 phut.
Hon hop duoc 1 trong 24 gio & 50°C. Sau khi
11, cac mau duoc pha lodng bang lan luot bang
nudc peptone vo tring theo hé sé thap phan tir
10" - 10, Tt cac do pha loang 10#, 105, 10,
hat 0,1 mL dich mau dé cay trai trén moi truong
thach dinh dudng NA, sau d6 u ¢ nhi¢t d6 50°C
trong 24 - 48 gio.

Céc khuan lac don 1é, c6 hinh thai dic trung
duoc lua chon tir mdi dia va 1am thuan béng
c4ch ria 13p lai nhiéu 1an trén moi trudng tuong
tmg cho dén khi thu dugc chung thuan. Cac
chung nay duoc bao quan ngin han trén cac dng
thach nghiéng, dong thoi luu gitr 1au dai trong
glycerol 20% ¢ -20°C.

3. Sang lgc kha néang sinh chitinase ciia
chiing phén ldp duoc

Céc ching vi khudn duoc sang loc so cap vé
kha ning sinh tong hop chitinase theo phuong
phap cdy diém cua Lé Ngoc Tu va cong su
(1982). Cu thé, mdi chung vi khuan duoc ciy
chidm diém trén dia thach dinh dudng NA c6
bd sung 1% chitin (HiMedia, An Do) va 0 &
50°C trong 24 gid. Sau thoi gian 1, cac dia dugc
nhuém bang dung dich Lugol 1% dé quan sat
vong phan giai chitin. Cac chung vi khuan tao
vong phén giai c6 duong kinh 16n hon 15 mm
duoc xem 1a co6 hoat tinh chitinase cao va dugc
lwa chon cho budc sang loc tiép theo.

Céc chung dugc lya chon tiép tuc sang loc
thir cAp bang phuong phap khuéch tan giéng
thach theo mod ta ctia Chrisnasari va cdng su
(2023). Mdi chung vi khuan dugc nudi trong
mdi truong Nutrient Broth (NB) ¢6 bo sung 1%
chitin (Himedia, An Do) & 50°C trong 48 gid
trén may lic véi tbe do 180 rpm/phut. Sau khi
nudi cdy, dich nudi cay duoc ly tim véi toc do
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10.000 rpm/phut trong 15 phut, thu phan dich
ndi dé xac dinh hoat tinh phan giai chitin ngoai
bao. Mot lugng 100 pL dich sau ly tam duogc
cho vao giéng trén dia méi trudong agar c6 bd
sung 1% chitin (Himedia, An Do), sau d6 0 ¢
50°C trong 24 gi¢. Hoat tinh enzyme chitinase
ngoai bao duoc xac dinh thong qua vong phan
giai chitin xuat hién xung quanh giéng thach.
Poc két qua nhu phuong phap sang loc so cap.

4. Xic dinh mt s6 dic diém sinh hoc ciia
chiing vi khuén tiém ning

Céc dic diém sinh hoc cua chung vi khuén
tiém nang dugc xac dinh bao gém: hinh thai
khuan lac va té bao, phan tmg nhuém Gram, kha
nang hinh thanh bao tu, tinh di dong, cung vai
cac thur nghiém sinh hdéa co ban nhu kha nang
1én men duong, phan ng MR-VP, kha nang st
dung citrate, san xuét indol, hoat tinh oxidase,
catalase va hinh thanh noi bao tir. Tat ca cac thi
nghiém dugc tién hanh theo phuong phap mo ta
ctia Tran Linh Thude (2010).

5. X4c dinh hoat dd chitinase bing phwong
phap DNS

Hoat d6 chitinase dugc xac dinh thong qua
lwong duong khir N-acetyl-B-D-glucosamine
(NAG) sinh ra trong qud trinh thity phan chitin
huyén phti boi enzyme chitinase (Dai va cong
su 2011).

Dung dich chitin huyén phu 1% (w/v) dugc
chudn bj theo phuong phép ctia Dai va cong su
(2011). Cu thé, 1 g bot chitin thé dwoc cho tir tir
vao 20 mL HCI ddm dic, khudy déu va u & 4°C
qua dém. Sau do, 200 mL ethanol lanh (-20°C)
duge thém vao, hdn hop dugc khqu nhanh va
tiép tuc 0 qua dém. Mau duoc ly tim & 5.000
rpm/phut trong 20 phut, thu lay phan két tia, rira
nhiéu lan bang nudc cat dén khi dat gia tri pH
trung tinh. Cudi cung, két tia duoc hoa trong
nudc cat dé dat thé tich 100 mL, tao thanh dung
dich chitin huyén phu 1%.

Hon hop phan tmg duoc chudn bi bang cach

tron 2 mL dich enzyme thé vdi 1 mL chitin
huyén pht 1%, sau d6 dugc U trong bé diéu
nhiét (Memmert WNB 45, Puc) ¢ 50°C trong
60 phit. Phan tmg duoc dimg lai bang cach dun
s6i mau trong 15 phiit nhim bat hoat enzyme.
Sau khi 1am ngudi, hdn hop duoc loc qua gidy
loc Whatman sb 5 (duong kinh 110 mm), thu
phén dich loc trong dé xéac dinh luong dudng
khir.

Dé do hoat tinh enzyme, | mL dich loc dugc
tron v&i 2 mL thude thir DNS 1%, lic déu béng
may vortex (SCI-VS, My), dun soi trong 5 phut.
Mau sau d6 dugc dé ngudi dén nhiét d6 phong.

bo hép thu quang hoc ctia cac mau duoc do
tai bude song 540 nm bang may quang phd UV-
Vis (Libra S50, M¥). Lugong NAG sinh ra dugc
xac dinh dya trén dudng chuin NAG dugc xay
dung trong dai nong do 0,1-1 pmol/mL béng
quy trinh tuong tu. Mot don vi hoat tinh chitinase
(1 U) dugc dinh nghia 1a lugng enzyme can thiét
dé giai phong 1 pmol NAG trong 1 phut & 50°C
tir phan tng thiy phan chitin.

6. Anh hudng nhiét dd nudi cdy vi khuin
dén sinh tong hop enzyme chitinase

Nhiét d6 nuéi ciy thich hop cho qua trinh
sinh tong hop enzyme chitinase dugc xac dinh
bang cach nudi cdy chung vi khuan tiém ning
trong mdi truong c6 bo sung 1% chitin & cac
murc nhiét do 40, 50, 60 va 70°C trong 48 gio,
toc d6 lac 180rpm/phut. Sau khi 1, dich nudi cay
dugc ly tdm ¢ 10.000 rpm/phtt trong 15 phut
dé loai bo cin, phan dich ni thu dugc 1a dich
enzyme tho.

Hoat tinh ctia enzyme ngoai bao duoc xac
dinh bang phuong phap do luong duong khir
sinh ra sau phan tng thuy phdn chitin bang
thudc thar DNS theo mé ta cia Dai va cdng su.
(2011).

7. Xac dinh do bén nhiét clia enzyme
chitinase thu dwgc

Do bén nhiét cia enzyme chitinase duoc xéac
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dinh theo phuong phap cua Li va cong su (2007).
Chung vi khudn dugc nudi cdy trong diéu kién
nhiét do va thoi gian thich hop da dugc xac dinh
tir thi nghi€ém ¢ muc 6. Dich enzyme tho sau do
duoc 4 0 cac muc nhiét d6 50, 60, 70, 80, 90 va
100°C trong cac khoang thoi gian 30, 60 va 90
phut. Sau thoi gian 11, cic mau enzyme dugc lam
ngudi nhanh trén d4 nham ngin can qua trinh
bién tinh tiép dién, sau d6 dwoc xac dinh hoat
dd con lai theo quy trinh do hoat tinh chitinase
da mo ta & muc 5. Hoat d6 con lai ciia enzyme
trong timg mau duoc tinh theo phan trim (%) so
v6i mau dbi chimg (khong qua xtr 1y nhiét). Két
qué thu dugc phan anh muc do bén nhiét cla
enzyme chitinase dudi cac diéu kién khao sat.

A
Hoat d6 con lai (%) = B* 100

Trong do:

A: Hoat d6 enzyme mau xt ly nhiét

B: Hoat d6 enzyme mau ddi ching (khong
xu ly nhiét)

8. Pinh danh chiing vi khuin biang phuong
phap sinh hoc phan tir

Ching vi khuan tiém nang dugc dinh danh

dwra trén két qua giai trinh tir gen 16S rRNA tai
Cong ty Nam Khoa, Tp H6 Chi Minh). Két qua
gidi trinh ty gen 16S rRNA ciia ching tiém ning
dugc sir dung dé tim kiém trinh ty twong dong
v6i cac chiing vi khuan trén co sd dit liéu NCBI
bang chuong trinh BLAST.

III. KET QUA VA THAO LUAN

1. Phén 1ap vi khuin wa nhiét tir sudi nuéc
néng

Tur 20 mau nude, bun, dét thu thap tir sudi
nude nong Trudng Xuén, tong cong 63 chung
vi khudn wa nhiét da dugc phén 1ap trén moi
truong NA. Trong d6, 30 ching dugc phan lap
tir mau nudc (47,6%), 20 ching vi khuan tir mau
bun (31,8%) va 13 chung vi khuan tir mau dat
(20,6%). Két qua phan lap nay phan anh sy phan
bd da dang cua vi khuén wa nhiét trén cac loai
mau khac nhau (Hinh 1).

Céc ching vi khuan sau phan lap va lam
thuan trén méi truong NA thé hién sy da dang
vé ddc diém hinh thai khuan lac v6i nhiéu mau
sdc nhu tréng slra, vang nau, xanh va tréng duc;
bé mat khuan lac xu xi hodc nhan, nhﬁy, c6 bong
nude. Pang cha ¥, ching TX9 sau 24h nudi cdy
hinh thanh khuan lac xu i, nhay va cé cac bong
nude xung quanh (Hinh 2).

= Nugc =Bun - Pt

Hinh 1. Ty 1§ vi khuin phén lap dwogc tir mAu nwéc, bun, dét cia sudi nwée néng Truwong Xuin
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Hinh 2. Hinh th4i khuén lac ciia mét sb chiing vi khun wa nhiét phan 1ap tir sudi nuéc nong trén
moi trrong NA

Nghién ctru nay phan lap dugc 40/63 ching
vi khudn Gram duong, chiém 63,5% trong bd
suru tap chung. Hau hét cac chiing ¢6 dang hinh
que, kich thuéc té bao trong khoang 0,1-0,8
um, trong d6 30 chiing c6 kha nang hinh thanh
n6i bao tir (Hinh 3). Nhirng dic diém nay phan

4nh sy phong phu vé dic diém hinh thai va sinh
hoc ciia vi khuan ua nhiét trong méi trudng
sudi nude nong Trudng Xuan, ddng thoi cho
thiy kha nang thich nghi ndi bat ctia nhom vi
khuan Gram duwong sinh bao tir vi diéu kién
nhiét d0 cao.

Hinh 3. Hinh dang bao tir mt s6 chiing phan 1ap dwéi kinh hién vi quang hoc (49 phéng dai 100x). A,
B, C, D lan lwot la bao tir chiing TX9, TX21, TX304 va TX302
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2. Sang loc vi khuén wa nhiét c6 kha ning
sinh tong hop chitinase

Téng cong 63 chung vi khudn wa nhiét duoc
phan 1ap tr cac miu thu tai sudi nudc nong
Truong Xuan da dugc sang loc so bd kha nang
sinh téng hop enzyme chitinase bang phuong
phap cdy diém. Két qua cho thdy 18 ching
(chiém 29%) thé hién kha ning sinh enzyme
chitinase vdi vung phan giai chitin quan sat
dugc trén moi truong NA ¢6 bd sung 1% chitin.

Céc chung c6 hoat tinh duong tinh tiép tuc

duogc danh gia hoat tinh enzyme chitinase bang
phuong phap khuéch tan giéng thach. Theo
mo ta trong Bang 1, ¢6 4 ching vi khuan gom
TX3, TX9, TX21 va N101 c6 kha nang sinh
enzyme chitinase véi vung phan giéi chitin c6
duong kinh 16n hon 20 mm, cu thé 13 20,33 +
0,58 mm; 25,33 £ 0,58 mm; 21,50 + 0,87 mm
va 20,50 + 0,50 mm. Trong d6, ching TX9 thé
hién hoat tinh chitinase manh nhét (Hinh 4).
Do d6, chung TX9 duoc Iya chon dé thuc hién
céc nghién ciru tiép theo.

Bing 1. Két qua sang loc kha niing sinh enzyme chitinase ciia vi khuin tir suéi nuwéc néng bing phwong
phap khuéch tan giéng thach

Pudong kinh Pudng kinh Pudng kinh
STT | himg | st co chit | 57T | ‘chimg | giatco endt | 1T | chimg | co chit (Do,
(D-d, mm) (D-d, mm) mm)

1 TX3 | 20,33 +0,58 7 TX05 | 19,33+0,58 | 13 | N305 19,17 £0,76
2 X7 | 17,17£0,29 8 N101 | 20,50+0,50 | 14 NO3 18,50 + 0,50
3 | TX301 | 16,50=+0,50 9 N103 | 15,17+0,29 | 15 NO1 18,33 £0,58
4 | TX304 | 18,17+0,76 | 10 | N303 | 17,50+0,50 | 16 | N109 15,83 £0,76
5 TX9 | 2533+0,58 | 11 | N306 | 16,50+0,50 | 17 N31 15,33 £ 0,58
6 TX21 | 21,50+0,87 | 12 | N205 | 15,67+0,58 | 18 | N107 15,17 +0,76

Chii thich : D-d > 25mm (rdt manh); D-d = 20-25mm (manh); D-d = 10-20mm (trung binh); D-d < 10mm
(véu) (Hanh et al.,2020)

Hinh 4. Két qua sang loc mot sb chiing vi khuAn sinh enzyme chitinase biing phuong phap khuéch tan giéng thach
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3. Dic diém sinh hoc ciia chiing TX9

Ching TX9 duogc xac dinh c¢o khuén lac
mau tring duc, bé mat xu xi, xung quanh c6
bong nudc nho. Khi quan sat dudi kinh hién vi
quang hoc & vat kinh dau 100x, t& bao TX9 la
truc khudn Gram duong, c6 hinh que, bit mau
tim (Hinh 5).

Két qua thr nghiém sinh hoa cho thiy
ching TX9 c6 kha nang st dung citrate lam
ngudn cacbon thé hién qua sy chuyén mau cua
moi truong tr mau xanh luc sang xanh duong
do gia tri pH tang. Ching nay cé kha nang st
dung glucose, mannitol va citrate 1am ngudn

cacbon, am tinh véi lactose. Ngoai ra, chung
¢6 kha nang di dong, thé hién qua hién twong
sinh khdi vi khudn moc lan ra khoi duong ciy
va lam dyc mau méi truong. Két qua ciing cho
thdy chiing TX9 4m tinh véi thir nghiém Methyl
Red, khong xuét hién su thay ddi mau sau khi
thém thudc thir. Chiing TX9 cho két qua duong
tinh d6i voi thir nghiém Voges Proskeuer va
am tinh v6i phan tng sinh indol. Quan sat dudi
kinh hién vi dién tir c6 thé thdy, sau 5 dén 7
ngay nudi cdy, té bao ching TX9 c6 kha ning
hinh thanh néi bao tur.

~

\
- r/’l.

Hinh 5. Pic diém khuin lac va hinh thai té bao sinh dwong ciia chiing TX9 (100x)

Bang 2. Mt s6 dic diém sinh héa ciia chiing TX9

Thir nghiém Ching TX9

Lén men duong | Glucose +
Lactose -

Mannitol +

Bién dudng citrate +
Kha néng di dong +
Thtr nghiém MR -
Thu nghiém VP +
Phén ung sinh indol -
Kha nang hinh thanh bao tu +
Oxydase +
Catalase +

Chui thich: +: dwong tinh; -: am tinh
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4. Anh hudng nhiét dd nudi cdy vi khuén dén
sinh tong hop enzyme chitinase

Ket qua ¢ Hinh 6 cho thay nhiét d6 nuéi ciy vi
khuén c6 anh huéng dang ké dén hoat do enzyme
chitinase thu duge. Chung TX9 ¢6 kha ning sinh
tong hop enzyme chitinase ¢6 hoat do cao nhat &
50°C 12 0,178 + 0,004 U/ml. Khi nhi€t d¢ tang lén
60°C thi hoat d§ enzyme giam dang ké dén 4 1an
va ching vi khuan TX9 khong con kha nang sinh
enzyme khi nuéi cay & 70°C. Két qua nay tuong
dong voi cong bd cua Chrisnasari et al. (2016) khi
nghién ciru nhiét d6 thich hop cho 1én men sinh tong
hop chitinase cua chung Paenibacillus P, D3 phén
lap tir sudi nudc nong voi nhiét do nuoi cay tot nhét

0.20
= 015
E
=
g2 010 £
I
5
g 005
=
=1
=
0.00
40 50
Nhiét d6 (°C)

la 48°C. Nam 2023, nghién ctru cta Chrisnasari
va cOng su cling ch1 ra rang chung Bacillus
licheniformis B2 phan Iap tir sudi nu6c nong L]en
(Indonesm) ¢6 hoat tinh chitinase cao nhét khi nu6i
cdy trén moi truong Thermus chira chitin huyén phu
¢ 50°C. Tuy nhién, mot sb nghién ctru khéc lai cho
két qua vé nhiét do nudi cdy thich hop cao hon so
v6i nghién ctru nay nhu chung Bacillus K29-14 sinh
enzyme chitinase ¢6 hoat d9 cao nhat khi nudi cay
o nhiét do 1 55°C (Sri et al., 2004), chung Bacillus
sp.13.26 1a 60°C (Yuli et al., 2004); dac biét co
chung B. licheniformis (Mohammad et al., 2017)
sinh enzyme t6t nhat & 70°C.

60 70

S6 liéu dwoc trinh bay duoi dang gid tri trung binh + d¢ léch chuén. Céc kytwa, b, c, dtrén méi cét cho thtfy sw khac

biét ¢6 y nghia thong ké gitka cac nhiét @6 (p<0,05).

Hinh 6. Hoat d ciia enzyme chitinase khi nudi ciy chiing TX9 & cac nhiét d khac nhau

5.P0 bén nhiét ciia enzyme chitinase thu dwoc
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S6 liéu dwoc trinh bay duci dang gia tri trung binh + do léch chudn. Céc ky tw khdc nhau trén méi cét cho thdy su khac

biét c6 ¥ nghia théng ké (p<0,05).

Hinh 7. Kha niing bén nhiét ciia enzyme chitinase thu dwgrc tir chiing TX9
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Két qua ¢ Hinh 7 cho thdy hoat d6 enzyme
chitinase cua chung TX9 dugc duy tri &
khoang nhiét do kha cao (50 = 70°C) trong
60 phut. Tai cac nhiét d¢ khao sat, enzyme
chitinase bén nhit & 50°C; hoat do chitinase
con 91,65% sau 30 phut va 66,23% sau 60
phut. Hoat dong dugc duy tri trén 50% sau
khi xtr 1y & 70°C trong 60 phut va 90°C trong
30 phat. Chitinase do chung TX9 sinh ra c6
dd bén nhiét cao hon so véi mot sb nghién
cuu khac, nhu nghién ctru ctia Chrisnasari
va cong sy nam 2023 cho tha"iy hoat tinh cua
chitinase do chung B. licheniformis B2 phan
lap tir sudi nuéc néng Ijen (Indonesia) chi
duy tri trén 50% sau khi xir Iy & 70°C trong
30 phut; hoac nghién ctru cua Cheba va cong
su (2016) ciing cho thy hoat tinh chitinase
cua chung Bacillus sp. R2 duy tri trén 50%
sau 30 phut ¢ 50°C.

Nhin chung, hdu hét cac chitinase bén
nhiét & khoang nhiét d6 50 + 60°C va giam
hoat tinh dang ké & nhiét do cao hon va thoi
gian u kéo dai. Pic tinh 6n dinh nhiét cao
clia enzyme chitinase bén nhiét co uu thé 1on
trong viéc xir Iy cac phé lidu trong qua trinh
ché bién thuy san & diéu kién nhiét do cao.

5. Pinh danh chiing vi khuén tiém ning

Poan trinh ty 16S rRNA (687 bp) cua
ching TX9 thu dugc sau khi gidi trinh tu
dugce sir dung dé so sanh trinh ty twong dong
véi cac chung trén co s¢ dit liéu ngan hang
gen (NCBI), két qua duogc thé hién & Bang 4.
Chung HBUAS74269 c6 ngudn gdc tir Trung
Qudc, chimg KW55P ¢6 ngudn gdc tir sudi
khoang néng ¢ Malaysia, va chung VKSKT3
c6 ngudn gbe tir Vit nam duge chon dé so
sanh két qua twong dong vai ching TX9.

Bang 3. Két qua so sanh trinh tw twong dong doan gen 16S rRNA ciia chiing TX9

Chiing Tylé | Mai s cia
khao Loai twong dong Chiing, nguon goc twong |trinh ty tham
sat dong chiéu

Bacillus licheniformis |HBUAS74269, Trung Qudc

99,85% |PQ326731.1

TX9

Bacillus licheniformis |KW55P, sudi khoang nong & Malaysia |99,85% |MH424451.1

Bacillus licheniformis | VKSKT3, Viét Nam

99,85% |MT279499.1

Két qua phan tich cho thiy doan trinh tu
gen 16S rRNA cua ching TX9 ¢6 dd tuong
ddng cao nhat (99,85%) véi cac chung thude
loai Bacillus licheniformis (Bang 3). Két qua
nay tuong ddng voi cac nghién ctru phan
lap vi khuan wa nhiét tir sudi khoang néng
cua nhém Mohammad (2017) va nhém Guta
(2024). Cac nghién ctru nay déu cho thiy
Bacillus 14 chi vi khuan phé bién nhit duoc
phan 14p tir cac sudi nudc nong, trong d6 loai
Bacillus licheniformis 1a mot trong nhiing
loai chiém wu thé. B. licheniformis dugc biét
dén 1a mot loai vi khuan hinh thanh bao tur
phan bd rong rai nhu mdt vi sinh vat hoai sinh
trong moi truong (Mohammad et al., 2017;

Guta et al., 2024). Ngoai chitinase, ching
B. licheniformis con c6 kha ning sinh téng
hop nhiéu enzyme ngoai bao bén nhiét nhu:
amylase, protease, cellulase va gelatinase, co6
tiém ning Gmg dung trong cong nghiép, nong
nghi€p va moéi truong (Mohammad et al.,
2017).
IV. KET LUAN

Nghién ctru da phan lap dugc 63 chung
vi khudn wa nhiét tir sudi nudc néng, trong
d6 c6 29% chung c6 kha ning sinh téng hop
chitinase. Chung TX9 Ia chung ua nhiét co
kha ning sinh enzyme chitinase manh nhit c6
hoat tinh cao nhit véi kich thudc vong phan
giai chitin 1én dén 25,33 + 0,58 mm. Chiing
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TX9 sinh enzyme chitinase c6 hoat tinh cao
nhat khi nudi cay & nhiét d6 50°C véi toc do
lac 180 rpm/phiit va enzyme chitinase c6 kha
ning bén nhiét tir 50°C-70°C trong 60 phut.
Duya trén nhimg két qua nghién ctu vé dic
diém hinh thai, dic diém sinh 1y sinh hoa,
két qua phan tich trinh ty genl6S rRNA,
chung TX9 duogc xac dinh thudc loai Bacillus
licheniformis véi &6 teong dong 99,85%. Két
qua nghién ctru cho thay chung vi khuan ua

nhiét Bacillus licheniformis TX9 la ching
tiém ning dé san xuat enzyme chitinase
bén nhiét dé tmg dung xur 1y phé liéu thuy
san, nong nghiép va trong cac linh vuc cong
nghiép khac.
LOI CAM ON

Nghién ctru nay dugc tai tro boi dé tai
nghién ctu khoa hoc Truong Pai hoc Nha
Trang (mi s6: TR2024-13-08). Chiing toi xin
chan thanh cam on sy hd trg quy bau do!
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