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TOM TAT
Chitinase, mot logi enzyme thuy phdn polysaccharide, la cong cu quan trong trong cdc nghién ciru
phan tich dic tinh va chitc nang sinh hoc ciia cac dan xudt chitin oligosaccharide. Chitinase c6 nguon goc
tir xa khudn dang dwoc quan tam nghién civu trong nhitng nam gan ddy do hoat tinh manh va én dinh. Trong
nghién civu nay, 45 ching xa khudn da dwoce phdn ldp tir rirng ngdp man tinh Khanh Hoa, dwoc sang loc kha
nang sinh téng hop chitinase. Két qua cho thdy 41 chung (91,1%) co hoat tinh enzyme, trong do chung A41
biéu hién kha ndang phdn giai chitin manh nhdt véi dwong kinh vong phan gidi dat 21,50 £ 0,55 mm. Phén
tich trinh tw gen 16S rRNA xdc dinh ching A41 thuéc loai Streptomyces thermocarboxydus voi mirc do tuwong
dé‘ng 99,93% khi so sanh véi co sé dif lidu vé trinh tw gen 16S rRNA cua cac loai xa khudn trén GenBank.
Cdc thi nghiém khdo sat diéu kién nuéi cdy cho thdy ching A41 sinh tong hop chitinase cao nhat sau 5 ngay
voi hoat do dat 3,39 = 0,01 U/mL, khi dwoc nudéi trong moi trwong SCB b6 sung 1% sucrose va 0,5% malt
extract. Két qua nghién ciru cho thdy Streptomyces thermocarboxydus A41 la ching xa khudn tiém ning dé
san xudt chitinase hoat tinh tot, va vmg dung trong linh viee y dwge, néng nghiép va xir Iy méi truong.
Tir khoa: chitinase enzyme, xa khudn, rung ngap man, diéu kién nuoi cdy.

ABTRACT

Chitinase, a polysaccharide-hydrolyzing enzyme, serves as a crucial tool for characterizing the prop-
erties and biological functions of chitin oligosaccharides. Recently, chitinases derived from actinobacteria
have received research interest due to their high activity and stability. In this study, 45 actinobacteria strains
isolated from mangrove forests in Khanh Hoa Province, Vietnam, were screened for their ability to produce
chitinase. The results showed that 41 strains (91.1%,) exhibited enzymatic activity, with strain A41 demon-
strating the highest chitin-degrading capacity, forming a hydrolysis zone of 21.50 £ 0.55 mm. Molecular
identification based on 16S rRNA gene sequencing confirmed that strain A41 belongs to Streptomyces
thermocarboxydus, showing 99.93% sequence similarity compared with the 16S rDNA gene database on
GenBank. Optimization of culture conditions revealed that chitinase production by strain A41 reached a
maximum activity of 3.39 + 0.01 U/mL after 5 days of incubation in SCB medium supplemented with 1%
sucrose and 0.5% malt extract. These findings highlight Streptomyces thermocarboxydus A41 as a promis-
ing actinobacterial strain for chitinase production with potential applications in medicine, agriculture, and
environmental biotechnology.

Keywords: Chitinase enzyme, actinobacteria, mangrove forest, culture conditions.
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I. MO DAU

Chitinase la mot loai enzyme thudc nhom
glycosyl hydrolase, véi kich thudc phan tir
dao dong tir khoang 20 kDa dén 90 kDa [8].
Enzyme nay duoc tim thdy & nhiéu loai sinh vat
khac nhau nhu vi khuén, ném, nam men, thuc
vat, xa khuén, dong vat chan dbt va ca & nguoi
[9]. Dua vao co ché tac dong, chitinase duogc
chia thanh hai nhom chinh: endo-chitinase va
exo-chitinase. Endo-chitinase cit cac lién két
glycoside bén trong chudi polymer chitin dé
tao ra cac san phim nhu diacetylchitobiose
va N-acetyl-D-glucosamine, trong khi exo-
chitinase tiép tuc phan cit cac san phim
oligomer do endo-chitinase tao ra dé tao
thanhcac monomer [27].

Chitinase duge xem nhu mot chat kiém soat
sinh hoc. M6t sb tac nhan gdy bénh, ching han
nhu Fusarium sp., Botrytis cinerea, Sclerotinia
sclerotiorum va Rhizoctonia solani, c6 chitin
1a thanh phén chinh ciia thanh té bao. Chitinase
¢6 thé duogce sir dung dé chong lai ca nim gay
bénh thyc vat va con trung gay hai [19]. Chitin
oligosaccharides duoc tong hop thong qua quéa
trinh thay phéan chitin bang chitinase da dwoc
quan tim trong nhimg nim gin day do tng
dung rong rdi clia ching trong cac ung dung
y té, nong nghiép va cong nghiép, bao gdm
hoat tinh khang khuan, khang nim, gitip ha
cholesterol va ha huyét ap, va dugc st dung
nhu mot chét ting cudng chat lugng thye phdm
[8]. 7

Xa khuan (Actinobacteria) 1a mt nganh 16n
thuéc nhom sinh vat nhan so, chiing bao gém
cac vi khuén gram duong, séng hoai sinh, hiu
hét cac loai séng & diéu kién hiéu khi, trong khi
mot s it sdng trong diéu kién yém khi hoic yéu
khi tuy y, véi ham lugng guanosine+cytosine
(G+C) cao trong DNA (55%) va 1a mot don vi
phan loai 16n cua vi khuan dya trén cac nghién
ctru phan loai 16S rRNA [28]. Trong s céc
loai xa khuén duoc tim théy trong nhiéu méi
truong sdng khac nhau, xa khuén c6 ngudn

gbc tlr bién va cac moi trudng lién quan dén
bién dugc cong nhan rong rdi vé tim quan
trong ctia ching trong nhiéu linh vuc y té,
ndng nghiép va nhiéu nganh céng nghiép khac
[14]. Xa khuan 12 nhom vi khuan hoai sinh c6
vai trd quan trong, ndi bat véi kha ning san
xuat khang sinh va chat chuyén hoa thir cap,
ciing nhu tong hop cic enzyme phan giai chitin
[7]. Cac loai thudc chi Streptomyces 1a nguon
sinh téng hop chitinase phd bién va tiém ning
nhat. Nhiéu nghién ctru chimng minh chitinase
c6 thé phan hiy manh mé co chéit chitin
thanh cac san phim c6 gia tri sinh hoc. Nhiéu
chung xa khuén da duoc ghi nhén co6 hoat tinh
chitinase t&t khi dugc nudi cdy trong cac didu
kién khac nhau, chéng han nhu S. canus KS10
¢6 pH t6i uu 8 va nhiét d6 tdi wu 50°C [13],
S. pseudogriseolus BH1 c6 hoat tinh manh ¢
khoang pH 4 — 9, nhiét d6 t6i wu 50°C [13],
hay S. mutabilis IMA8 v6i khoang pH hoat
dong 4 — 7 va nhiét d6 t6i wu 45°C [21]. Sy da
dang vé khoang pH va nhiét d¢ hoat dong cho
thiy enzyme nay c6 kha ning thich tng tdt véi
nhiéu méi trudng khac nhau. Vi muc dich ting
hoat tinh ctia enzyme chitinase, cac diéu kién
nuoi céy vi sinh vat, dac biét 1a anh hudng cta
cac thanh phan trong méi truong nhu ngudn
carbon, ngudn nito va thoi gian nudi cdy can
duoc xéc dinh dé thu enzyme co hoat tinh cao
nhét. Hién nay, chitinase tir xa khuén c6 tiém
ning ung dung cao trong nhiéu linh vuc nhu
kiém sodt sinh hoc nAm bénh, san xuét chitin
oligosaccharides, ché bién phé phu pham thay
san va xu ly moi truong. Do d6, viéc nghién
ctru va khai thac enzyme chitinase tir xa khuan
rit co y nghia khoa hoc va thyc tién.
IL. VAT LIEU VA PHUONG PHAP

NGHIEN CUU

1. Vitliéu

B suu tap 45 ching xa khuin dugc phan
lap tr rung ngap man khu vuc tinh Khanh
Hoa cta nhom nghién ctu Truong Pai hoc
Nha Trang trong dé tai nghién ctru khoa hoc
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sinh vién SV2022-13-13, dugc chuyén giao va
béo quén tai trung tam thi nghiém thuc hanh —
Truong Pai hoc Nha Trang [6].

2. Hoat hoa ching

45 ching xa khuan dugc hoat hoa trén méi
truong PDB bd sung 1,5% NaCl va u lic &
nhiét d6 30°C, 150 vong/phut trong 3 - 5 ngay.
Dich nu6i céy sau d6 duge lam thuan trén moi
truong HPDA ¢6 b6 sung 1,5% NaCl, a & 30°C
trong 5 - 7 ngay. Cac khuan lac thun duoc dbi
chiéu véi md ta hinh thai trudc do cta Tran
Tién Ninh va cong sy (2023) dé x4c nhan va
chuén bj cho thi nghiém tiép theo [5].

3. Sang loc chiing xa khuén sinh enzyme
chitinase

3.1. Sang loc so cip

Cac ching xa khuén duge khao sat so bd
bang phwong phéap ciy diém trén moi trudng
Gause I c6 chua 1% chitin. Cac dia sau do
dugc u ¢ 30°C trong 7 ngay. Sau thoi gian u,
vong phan giai thé hién hoat tinh chitinase
dugc kiém tra bang thudc thir lugol. Dya trén
duong kinh vong thiy phén (D) va duong kinh
khuan lac (d) hinh thanh sau thoi gian 1, xéc
dinh dudng kinh vong phéan giai chitin (x) theo
cong thue: D - d = x (mm) (x > 20 mm (+++);
x=10-20mm (++); x =1 - 10 mm (+), x <
1 mm (-)) [3]. Dya vao duong kinh vong phan
giai chitin, tién hanh chon mot s ching xa
khuan c6 vong phan giai dugc danh gia & mirc
(+++) dé tién hanh thi nghiém tiép theo.

3.2. Sang loc thir cdp

Céc ching xa khuén d3 lya chon thong qua
sang loc so cip ban dau mang két qua vong
phan giai & mac manh (+++) duoc tién hanh
nuodi long trong binh tam giac chira 30 mL moi
truong Gause | bd sung 1% chitin keo, 0 lic &
150 vong/phiit, 30°C trong 7 ngay dé thu nhan
dich enzyme tho. Sau thoi gian nudi ciy, dich
ngoai bao dugc tach bang cach ly tam lanh 8000
vong/phut, 15 phit, 4°C, thu phan dich ndi va
loai bo sinh khéi. Hoat tinh chitinase duogc
sang loc thir cAp bang phuong phap khuéch tan
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thach theo mé ta ctiia DS Quang Trung va cong
su (2022) [2]. Mbi truong thir nghiém gdm
1% chitin keo va 1,8% agar. Mdi giéng thach
(duong kinh 8 mm) duoc bd sung 150 pL dich
chiét enzyme tho, sau do u ¢ 37°C trong 24
gi0. Vong phan gidi chitin keo dugc quan sat
bang thudc thir lugol. Puong kinh vong phan
giai chitin (x) dugc xac dinh theo cong thure: x
=D —d (mm), trong d6 D la dudng kinh vong
thity phan va d 1a duong kinh giéng thach (8
mm) [3]. Dua vao duong kinh vong phén giai
chitin, lya chon ching xa khuan cé kha ning
phan giai chitin 16n nhat dé tiép tuc nghién ciru.

4. Phan loai xa khuin

4.1. Phdan logi so by

Ching xa khuan tiém ning dugc nudi trén
hé thong mdi truong ISP1 dén ISP7. Quan sat
cac yéu t6 nhu cuong do phat trién, mau sic
khudn ty co chat (KTCC), khuén ty khi sinh
(KTKS), kha ning sinh sic t6 tan va sy hinh
thanh sic t6 melanin sau 7, 14 va 21 ngay nudi
céy v&i nhiét @6 30°C theo mo ta cua Shirling
va Gottlieb (1966) [22]. Mau sic ciia KTKS
va KTCC cua céac ching xa khudn dugc so véi
bang mau RAL. Tién hanh nhuom Gram va
quan sat & d6 phong dai X1000 lan dudi kinh
hién vi quang hoc dé ghi nhén cac dic diém vé,
hinh thai hé s¢i khudn ty va chudi bao tir, so
sanh v&i mo ta cua Li va cong sy (2016) [12].
Tét ca céc dac diém trén dugc ghi nhén va so
sanh véi khoa phan loai Bergey’s dé xac dinh
dén chi ctia chung xa khuan tiém ning [18].

4.2. Pinh danh bang sinh hoc phén ti

DNA ching xa khuén tiém ning duoc tach
chiét bang bo kit genomic DNA Isolation
ciia hing GeNet Bio. Cac budc tién hanh
theo hudng din cta nha san xuit (Genomic
DNA Extraction Kit manual 1411(tissue)).
Sau d6, khuéch dai doan gen 16S rRNA bang
phan tng PCR, st dung cdp mdi 27F
5’-AGAGTTTGATCCTGGCTAG-3’ va
1492R 5’- GGTTACCTTGTTACGACTT-3’
[11]. Phan ung dugc thyc hién trén may PCR
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Mastercycler — Eppendorf theo chu ky 96°C/3
phat, 30 chu ky (94°C/1 phut, 40°C/1 phut,
72°C/2 phut), 72°C/10 phut, giir 4°C. Kiém tra
san pham PCR bang phuong phap dién di trén
gel agarose 1%. San phim PCR duogc giri dén
cong ty trach nhiém hitu han (TNHH) dich vu
va thwong mai Nam Khoa dé giai trinh tu gen.
Sau do, két qua trinh ty gen 16S rRNA dugc
xtr 1y peak tap bang phan mém Mega 11. Cudi
cung tién hanh so sanh véi cac trinh ty gen c6
san trén co so dit liéu cia GenBank bang phan
mém BLAST (Basic Local Alignment Search
Tool).

5. Khao sat diéu ki¢n nudi ciy chiing xa
khuin tiém ning thu nhin chitinase

5.1. Xdc dinh hoat dp chitinase

Hoat d6 chitinase dugc xac dinh theo
phuong phap DNS [20]. Tién hanh cho vao
cac 6ng nghiém hdn hop phan tmg gdm: 2
mL dich enzyme thdé + 1 mL chitin keo 1%
(cac dung dich da duoc lam 4m dén 37°C tir
trude d6). Mau duge u & 37°C trong vong 2
gid, ngimg phan mg bang cach dun s6i cach
thity trong 15 phiit. Tién hanh loc hdn hop dich
phan tmg bang gidy loc Whatman 54, thu dich
loc, cho vao 6ng nghiém sach khac 1mL dich
loc + 2 mL thudc thir DNS 1%, lic déu bé'mg
may vortex. Sau d6, tién hanh dun soi cach
thity trong 15 phit, cic 6ng nghiém duogc dé
ngudi vé nhiét do phong, tién hanh do do hap
thy quang phd & budc song 540 nm. Luong
N-acetyl- B- D-Glucosamine (NAG) dugc suy
ra tir duong chuan NAG. Mot don vi hoat d6 1a
luong enzyme can dé giai phong 1 uM NAG
tir phan tmg thity phan co chat chitin trong thoi
gian 1 phut ¢ nhiét do 37°C.

5.2. Khdo sdt dnh hwéng cua thoi gian
nudi cdy

Chung xa khuan tiém niang dugc khao sat
diéu kién thoi gian bang cach tiép gidng 1%
vao binh tam giac c6 chita moi truong SCB
dugc diéu chinh & pH 7, NaCl 2% véi ngudn
carbon va nito 1an luot 14 tinh bot va casein.

Tién hanh nudi long trong thoi gian 10 ngay
& diéu kién tdc do lic 150 vong/phit, & 30°C.
Thyc hién thu dich nudi cdy mdi ngay bing
phuong phap ly tam lanh 8000 vong/phut trong
15 phat ¢ 4°C. Xac dinh hoat d¢ chitinase dé
danh gia anh huong cia thoi gian dén qua trinh
sinh tong hop chitinase ciia chung xa khuin
tiém ning.

5.3. Khio sdit dnh hwéng ciia nguon
carbon

Ngudn carbon dugc s dung trong thi
nghiém bao gém: tinh bot tan, D—glucose,
sucrose va glycerol, lan lugt duoc bd sung vao
moi truong SCB (pH 7, NaCl 2% véi 0,5%
casein) voi nong do 1% (w/v) dé tién hanh
nudi ciy ching xa khuan tiém ning. Cac binh
tam giac dugc 1 & 30°C trén may lic 150 vong/
phut trong thoi gian thich hgp dugc chon ¢ thi
nghiém 5.2. Sau thoi gian nudi cdy tién hanh
thu dich enzyme tho bang phuong phép ly tim
8000 vong/phut trong 15 phiut ¢ 4°C. Dich
enzyme tho dugc kiém tra hoat d0 chitinase dé
danh gia anh hudng cta cac ngudn carbon khac
nhau 1én kha nang sinh enzyme ctia ching xa
khuén tiém ning.

5.4. Khdo sdt anh hwéng ciia nguén nito
hitu co

Cac ngudn nito hiru co dwoc khao sat
gém coO: casein, malt extract, yeast extract
va peptone. Chiing xa khuéan tiém ning duoc
nuoi trong mdi truong SCB (pH 7, NaCl 2%)
¢6 bd sung lan lugt cac ngudn nito hiru co voi
ndng do 14 0,5% (w/v). Cac binh tam giac dugc
U & 30°C trén may lic voi toc do 150 vong/
phut trong thoi gian thich hgp dugc chon ¢ thi
nghiém 5.2. Két thiic thoi gian nudi cdy, cac
binh tam giac dugc tién hanh thu dich enzyme
thé bang phuong phap ly tim lanh & 4°C véi
toc do 8000 vong/phut trong 15 phut. Dich
enzyme tho sau do dugc kiém tra hoat do dé
danh gia anh hudng ctia cac ngudn nito hitu co
dén kha ning tong hop chitinase cia ching xa
khuén tiém ning.
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6. Phwong phap xir 1y sb liéu

Dir liéu sau khi thu thap s& duoc xir 1y bang
phan mém Microsoft Excel 2019 dé tinh gi4 tri
trung binh va d¢ 1éch chuén. Su khac biét gilra
cac nghiém thirc dugc phan tich bang phuong
phap ANOVA mot yéu t6, két hop voi phép thir
Duncan dé so sanh hau kiém, st dung phan
mém théng ké SPSS phién ban 22.0. Cac phan
tich thong ké dwoc thyc hién & mirc y nghia
95% (p < 0,05).
1. KET QUA NGHIEN CUU VA THAO

LUAN

1. Két qua sang loc cac chiing xa khuén
sinh enzyme chitinase ngoai bao

1.1. Két qua sang loc so cip

Kha ning sinh tong hop chitinase cua 45
ching xa khuén duoc sang loc so cép dua vao

qué trinh hinh thanh vong phan giai co chat
trén moi truong Gause I sau 7 ngay. Can clr
vao dudng kinh vong phan gii co chit (D) va
duong kinh khuan lac (d), Két qua sang loc so
bd enzyme ngoai bao cua cac ching xa khuan
dugc thé hién ¢ hinh 1 va bang 1.

Két qua cdy diém trén moi truong thach
Gause I-chitin cho thiy, 41 ching xa khuan
¢6 kha ning sinh tong hop chitinase ngoai
bao (chiém 91,1%) va 4 ching khong c6 kha
ning sinh chitinase ngoai bao (chiém 8,9%).
Duya vao duong kinh vong phéan giai co chat
& muc (+++) duoc thé hién ¢ bang 1, 6 ching
xa khuén duoc lya chon dé tién hanh xac dinh
hoat tinh thir c4p bang phuwong phap khuéch tan
thach bao gdm cac chung A5, A8, A21, A22,
A27 va A4l.

Bang 1: Két qua sang loc so' cAp kha ning sinh chitinase ciia cic chiing xa khuin trén méi truong
Gause I-chitin sau 7 ngay nudi ciy ¢ 30°C.

Tén ma hoa X Tén ma hoa |x Tén ma hoa |x Ténma hoa |x
Al + Al2 - A23 - A34 +
A2 ++ Al3 ++ A24 + A35 ++
A3 ++ Al4 ++ A25 ++ A36 ++
A4 ++ AlS ++ A26 ++ A37 ++
A5 +++ Al6 ++ A27 +++ A38 ++
A6 ++ Al7 ++ A28 ++ A39 ++
A7 ++ Al8 ++ A29 ++ A40 ++
A8 ot A19 ++ A30 ++ A4l R
A9 ++ A20 - A31 ++ A42 -
Al0 ++ A21 +++ A32 ++ A43 ++
All ++ A22 +++ A33 ++ A44 — A45 ++

D-d=x; x>20 mm (+++); x = 10-20 mm (++); x = 1,0-10 mm (+); x < 1,0 mm (-)

Hinh 1: Két qua sang loc so' cAp ciia chiing xa khuin sinh chitinase trén méi trueong Gause I-chitin.
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1.2. Két qud sang loc thir cip

C6 6 chung xa khudn duoc Iya chon tir két
qua sang loc so bd kha nang sinh chitinase ngoai
bao cua 45 chung xa khuan phéan 1ap tir rimg
ngdp man tinh Khanh Hoa. Céac ching nay dugc
nudi ciy trong moi trudng Gause bd sung 1%

25

g
=]

D-d (mm)
3

—
<

(w/v) chitin keo 1am co chit cam tng trong thoi
gian 7 ngay, ¢ nhiét d6 30°C trén may lic véi
téc d6 150 vong/phut. Kha ning sinh chitinase
ngoai bao dugc danh gid bang phuong phap
khuéch tan thach, va két qua thu duoc trinh bay
& hinh 2.

5 | | I
0
A5 A8 A1

A22

.
chit rse

A4l

Hinh 2: Két qua sang loc thir cip hoat tinh chitinase.

Két qua cho thiy, trong 6 chung xa khuan
duogc khao sat thir cip, ching A8 va A4l thé
hién hoat tinh chitinase ngoai bao manh (D-d >
20 mm) véi duong kinh vong phan giai trung
binh 1an luot 14 19,83 + 0,4 mm va 21,50 = 0,5
mm, trong khi cac chung con lai c¢6 hoat tinh
chitinase ngoai bao & muc do trung binh (D-d =
10-20 mm), cy thé: A5 (12,67 = 0,52 mm), A21
(12,17 £ 0,41 mm), A22 (13,50 £ 0,55 mm) va
A27 (13,67

+ 0,52 mm).

Tir két qua trén, lya chon ching A41 véi két
qué khao sat hoat tinh enzyme chitinase 16n nhat
la21,5

+0,55 mm la ching tiém ning c6 thé st dung
dé nghién ctru diéu kién nudi cay thich hop sinh
enzyme chitinase ngoai bao c6 hoat tinh tot.

2. Phin loai xa khuin

2.1. Phén logi so by xa khudn

Két qua phan tich hinh thai cho thiy ching
A41 (hinh 3) c6 khuan lac hinh tron, bé mit kho,
khuén lac mau x4m tréng, c6 tam nho cao, xu
xi, KTCC mau vang nhat, KTKS dang mach
thang, phan nhanh, khong phan dét. Bao tir hinh
trimg (ovoid), chudi bao tir dai, dang ubng cong
(flexuous), s6 lwong bao tir trong mot chudi 16n
hon 10 trong mét chudi bao tir hoan chinh.

Hinh 3: Mt s6 dic diém hinh thai cia chiing A41. (A) Pic diém hinh thai khuin lac trén méi truong
ISP4; (B-C) Hinh thai s¢i KTKS va bao tir ctia chiing A41 do phéng dai X1000 (C).

TRUONG DAI HOC NHA TRANG e 133



Tap chi Khoa hoc - Cong nghé Thity sdn, S6 1/2026

Ching A41 dugc nudi ciy trén 7 loai moi
truong ISP (ISP1 dén ISP7) va theo ddi trong
thoi gian 7, 14 va 21 ngay dé danh gia cac tiéu
chi vé kha ning phat trién, mau sic KTKS,
KTCC, kha ning tao sic t6 tan va melanin. Két
qua duge téng hop trong bang 2.

Sau 7 ngay nudi cdy, ching xa khuin A41
phat trién tot trén cac méi truong ISP1, ISP4,
ISP5 va ISP6, véi KTKS ¢6 mau xam tring va
KTCC c6 mau vang nhat. Trén cac mdi truong
ISP2, ISP3 va ISP7, mirc d6 phat trién chi dat
murc d§ vira phai, KTKS chua hinh thanh r6 rét.
Dén ngay thir 14, mirc d6 phat trién nhin chung
duoc cai thién 10 rét trén tat ca cac moi truong.
Chung xa khuin A41 tao KTKS xam tréng r0
rang hon trén ISP2, ISP4, ISP5 va ISP7. O mdi
truong ISP6, KTKS c6 mau xam va phit trién
t6t. Trén ISP3, hinh thanh KTKS ¢6 mau tring
va phat trién van ¢ mirc vira phai. KTCC van

giit mau vang nhat dong nhat trén tat ca cac moi
truong. Sau 21 ngay, ching xa khuan A41 tiép
tuc phat trién 6n dinh trén cac moi truong ISP1
dén ISP7, véi KTKS mau xam tring trén cac
moi trudng ISP1, ISP2, ISP4, ISP5 va ISP7. O
moi truong ISP6, KTKS c6 mau xam, trong khi
trén ISP3, chiing xa khuan A41 van phat trién &
mirc vira phai va hinh thanh KTKS mau tring.
Dic diém chung trén tit ca cac moéi truong 1a
KTCC déu mang mau vang nhat. Khong ghi
nhén su xuit hién cia sic to tan hay melanin
trén bat ky moi truong nao trong sudt 21 ngay
nudi cy.

Vi cac dir kién trén, tién hanh so sanh cac
dic diém vé hinh thai, mau sic khuan ty ky
sinh, khuén ty co chat, kha ning hinh thanh sic
t tan va melanin véi khoa phan loai Bergey’s
[18]. Cho thdy, ching A41 c6 nhiéu nét twong
dong voi chi Streptomyces.

Bing 2: Pic diém ciia A41 khi nudi trén cic méi truomg ISP sau 7, 14 va 21 ngay.

M@i truomg Phat trién KTKS KTCC Séc t6 tan Melanin
Ngay 7
ISP1 Tot Xam tring Vang nhat - -
ISP2 Vira phéi - Vang nhat - -
ISP3 Vira phéi - Vang nhat - -
ISP4 Tét X4m tring Vang nhat - -
ISP5 Tét Xam tring Vang nhat - -
ISP6 Tot Xam tring Vang nhat - -
ISP7 Vira phéi - Vang nhat - -
Ngay 14
ISP1 Tét Xam tring Vang nhat - -
ISP2 Tot Xam tring Vang nhat - -
ISP3 Vira phai Tring Vang nhat - -
ISP4 Tot Xam tring Vang nhat - -
ISP5 Tét Xam tring Vang nhat - -
ISP6 Tét Xam Vang nhat - -
ISP7 Tot Xam tring Vang nhat - -
Ngay 21
ISP1 Tét X4m tring Vang nhat - -
ISP2 Tét Xam tring Vang nhat - -
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MBbi truomg Phit trién KTKS KTCC Séc tb tan Melanin
ISP3 Vira phai Tring Vang nhat - -
ISP4 Tét Xam triang Vang nhat - -
ISPS Tt Xam tring Vang nhat - -
ISP6 Tét Xam Vang nhat - -
ISP7 Tét X4m tring Vang nhat - -

2.2. Pinh danh béing sinh hoc phén ti

Thong qua sang loc thir cip kha ning sinh
chitinase ngoai bao cua cac ching xa khuén,
ching A41 cho thdy hoat dong sinh tong hop
chitinase & muc cao voi duong kinh vong phan
giai dat 21,5 + 0,55 mm, dugc tién hanh dinh
danh dén loai thong qua doan gen 16S rRNA.

Két qua gidi trinh ty cho thay doan gen 16S
rRNA cua chung Streptomyces sp. A4l c6 do
dai 1408 bp. Sau khi so sanh véi cac két qua
trinh ty c6 sin trén NCBI (National Center

for Biotechnology Information) bing phan
mém BLAST cho thiy chung Streptomyces
sp. A4l c6 do twong dong 99,93% voi
chung  Streptomyces  thermocarboxydus
NBRC 16323 (bang 3). Chung Streptomyces
thermocarboxydus NBRC 16323 c6 d6 dai cua
trinh tu 16S rRNA 1a 1436 bp, nén khi so sanh
v6i trinh ty ctia ching A41 cho thiy sy twong
ddng cao nhét so v6i cac chung Streptomyces
khac ciing c6 do twong dong trén 99% ¢ Bang
3.

Bang 3: Mirc d9 twong dong trinh tw 16S rRNA ciia chiing Streptomyces sp. A41 véi cac trinh tw ¢6 san

trong dir li€éu ciia NCBI.
Chiing xa khuén Xic dinh loai trén NCBI M3 sb D) twong dong
Streptomyces sp. A41 Streptomyces thermocarboxydus | NBRC 16323 | 99,93%
Streptomyces thermocarboxydus | AT37 99,86%
Streptomyces lusitanus NBRC 13464 | 99,36%
Streptomyces coeruleorubidus NBRC 12844 | 99,08%
Streptomyces coerulescens CSSP046 99,08%

Theo nghién ctu cua Tran va cdng su
(2019) [26], chung S. thermocarboxydus
TKUO045 dugc phan lap tu dét tai Dai Loan thé
hién kha nang sinh enzyme chitinase véi hoat
d6 cao. Khi nudi ciy trong mdi trudng c6 bod
sung 1% SPP & nhiét d6 45°C trong 3 ngay,
ching nay dat hoat d¢ chitinase la 52,985 U/
mL. San pham chitin oligosaccharide thu duoc
tir qué trinh thity phan chitin dang keo bang
enzyme chitinase TKU045 cho thay tiém ning
tmg dung trong y hoc hodc dugc pham chirc
nang, nho chira cac hop chét c6 hoat tinh chdng
oxy hoa va prebiotic.

Moi day, chung S. thermocarboxydus MIP-
GN36 duogc phéan 1ap tir dat ving ré cy ring
tai huyén Khoai Chau, tinh Hung Yén cho thay
kha nang sinh tong hop enzyme cellulase hiéu
qua trong mdi trudng A2 c6 pH 7, duoc bd
sung 1,5% (w/v) CMC lam co chat cam tmng.
Khi duoc nudi cdy & nhiét do 45°C trong 5
ngay, chung MIP-GN36 dat hoat d0 cellulase
t6i da 1a 22,5 + 0,43 U/mL. Két qua nay cho
thiy enzyme cellulase thu duoc c6 tiém ning
ung dung cao trong linh vuc xtr Iy moi trudng
[1].

Trong nghién ctru nay, S. thermocarboxydus
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A41 da dugc phan lap tir tram tich rimg ngap
min cho thiy kha ning tong hop chitinase c6
hoat tinh tdt, cho thay tiém ning ung dung tdt
trong cac linh vuc y té, duoc phdm va nong
nghiép.

3. Khaio sat diéu ki¢n nudi ciy chiing xa
khuin tiém ning thu nhén chitinase

25

Pt o 133
=) n e

Hoat 43 enzyme (U/ml)

s
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3.1. Anh hwéng ciia thoi gian nuéi cdy

Hoat dong san xuét chitinase tur ching xa
khuan A41 (hinh 4) dugc ghi nhan bit dau sau
ngdy 1 va ¢6 xu hudng ting manh, dat murc toi
da ¢ ngay thir 5 nudi ciy (dat 2,28 + 0,02 U/
mL), sau thoi gian nay, ghi nhan kha néng sinh
chitinase giam dan tir ngay 6 dén ngay 10.
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86 liéu duwoc trinh biy dwdi dang gid tri trung binh + dp léch chudn. Cac ky twa, b, ¢, d, e, f, g h, i, j trén méi cét cho

thay sw khdc biét giita cdc méce thoi gian (p<0,05).

Hinh 4: Anh huéng ciia thoi gian dén kha ning sinh tong hop chitinase ciia chiing xa khuin A41.

Két qua khao sat thoi gian nudi cdy phit hop
dé thu nhan chitinase tir chung xa khuén A41
cho thdy sy twong ddng v&i nghién ctru cua
Nawani va Kapadnis (2004) [17] trén ching
Streptomyces sp. NK1057, trong d6 hoat dong
san xudt chitinase cao nhat ciing dugc ghi nhan
sau 5 ngay nudi cdy. Trong khi d6, cac nghién
ctru khéac lai ghi nhan thoi diém t6i uu sém
hon. Cu thé, Streptomyces sp. ANU 6277 va S.
halstedii AJ-7 dat hoat dong chitinase cao nhét
sau 2,5 va 3 ngdy nudi cdy, theo cac nghién
ciru cua Narayana va Vijayalakshmi (2009)
[16] va Joo (2005) [10]. Ngoai ra, nghién ctu
cua Tran va cong su (2019) [26], trén ching S.
thermocarboxydus TKU045 cho thay chitinase
dat hoat d9 52,985 U/mL chi sau 1,5 ngay nuoi
cdy. Nhitng khac biét nay cho thy thoi diém
tdi wu dé thu nhan chitinase phu thudc vao
chung xa khuén ciing nhu diéu kién nudi ciy
cu thé. Viéc xac dinh thoi gian nudi ciy phu
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hop cho timg chiing 14 can thiét nham dat hiéu
qua sinh enzyme cao nhat.

3.2. Anh hwong ciia nguéon carbon

Thi nghiém dugc thuc hién trong méi trudong
SCB véi cac ngudn carbon khac nhau bao gom:
tinh bot, sucrose, D-glucose va glycerol ¢ nong
d6 1% (w/v). Cac mau dugc U trén may lic véi
tde do 150 vong/phut, & nhiét do 30°C trong 5
ngay. Két qua khao sat cac ngudn carbon duoc
trinh bay ¢ hinh 5. Ghi nhan hoat dong san Xuét
chitinase ctia chung xa khuin A41 lan luot 12
D-glucose (1,59 + 0,02 U/mL), tinh bot (2,21
+ 0,01 U/mL), glycerol (0,75 £ 0,02 U/mL) va
sucrose (2,97 £ 0,02 U/mL). Két qua cho thy
hoat dong san xuét chitinase cao nhat khi su
dung 1% (w/v) sucrose dat 2,97 = 0,02 U/mL,
trong khi, 1% (w/v) glycerol lai cho thiy hoat
dong san xuét chitinase 1a thip nhat khi hoat
d6 enzyme ghi nhan dugc chi dat 0,75 £ 0,02
U/mL.
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S6 liéu dwoc trinh bay dwdi dang gia tri trung binh + d¢ léch chuén. Céc kytwa, b, c, dtrén méi cot cho thdy suw khac
biét giita cdc nguon carbon dwoc ding trong thi nghiém (p<0,05).

Hinh 5: Anh hwéng ciia nguon carbon dén khi ning sinh tong hop chitinase ciia chiing xa khuin A41.

Nhiéu nghién ctru di chi ra rang xa khuan c6
kha nang sir dung da dang cac ngudn carbon khac
nhau trong qué trinh sinh tong hop chitinase.
Két qua nghién ciu hién tai, phu hop véi
nghién ctru cia Thiagarajan va cong su (2011)
[25] trén ching Streptomyces sp. PTK19, khi ca
hai déu ghi nhan hoat d¢ chitinase cao nhét khi
sir dung sucrose 1am ngudn carbon. Ngoai ra,
trong nghién ciru nay, cac ngudn carbon khéac
nhu dextrose, maltose va galactose cling dugc
khao sat, tuy nhién hoat d6 enzyme thu dugc
& cac ngudn nay thap hon so véi sucrose. Diéu
nay cho thiy sucrose 1 ngudn carbon pht hop
cho nhiéu ching Streptomyces trong viéc ting
cuong san xuét chitinase [25].

Ngoai ra, chung Streptomyces sp. ANU
6277 trong nghién ciru cua Narayana va
Vijayalakshmi (2009)

[16] da dwoc khao sat voi nhiéu ngudn
carbon khac nhau bao gém tinh bot, glucose,
cellulose, maltose va arabinose. Két qua cho
théy hoat do chitinase cao nhat dat dugc khi sit
dung 0,2% tinh bot (7,22 + 0,08 U/mL), trong
khi bd sung 0,4% glucose cho hoat do thép nhat
(1,45 £ 0,00 U/mL). Tuong tu, nghién ciru cua

Shivalee va cong su (2018) [23] trén chung S.
pratensis KLSL55 phan lap tir dat ciing cho
thdy anh hudng 1 rét cia ngudn carbon dén
hoat dong sinh enzyme. Trong do, fructose &
néng d6 1,25% cho hoat do chitinase cao nhét
(904 1U), tiép theo 1a glucose (768,33 IU),
lactose (762 IU) va maltose (690 1U). Pang chu
¥, cac ngudn carbon nhu arabinose, mannitol
va sucrose lai c6 tdc dong tiéu cuc dén kha
ning san xut chitinase & moi nong do khao
sat. Két qua nay trai nguoc véi ching xa khuan
A41 trong nghién ctru hién tai, khi hoat dong
san xut chitinase lai dat cao nhat trong diéu
kién mdi truong dugc bod sung 1% sucrose,
cho thiy su khac biét vé sinh 1y va co ché diéu
hoa enzyme gitra cac chung Streptomyces khac
nhau.

3.3. Anh hwéng ciia nguén nito hitu co

Tuong tu nhu ngudn carbon, ngudn nito
hitu co cling 14 yéu té dinh dudng thiét yéu, anh
huong tryc tiép dén qué trinh sinh truong va
kha nang tong hop enzyme cua vi sinh vat. Két
qua khao sat anh hudng ctia cac ngudn nito hitu
co dén hoat dong san xuat chitinase ctia chung
A41 duoc trinh bay tai hinh 6.
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Sé liéu dwoc trinh bay dwdi dang gia tri trung binh + do léch chuén. Céc kytwa, b, c, dtrén méi cot cho thdy su khac

biét giita cdc nguon nito hitu co dwge ding trong thi nghiém (p<0,05).

Hinh 6: Anh huéng ciia ngudn nito hiru co' dén kha niing sinh tong hop chitinase ciia chiing xa khuén

Hoat dong san xudt chitinase khi st dung
cdc nguodn nito hitu co khic nhau cho thiy
malt extract 1a nguén hiéu qua nhét, véi hoat
do enzyme dat 3,39 £ 0,01 U/mL. Viéc st
dung casein va peptone ciing mang lai hi¢u
qua twong dbi cao, v6i hoat do twong ung
la 2,82 £ 0,01 U/mL va 3,27 + 0,01 U/mL.
Ngugc lai, khi st dung yeast extract lam
ngudn nito, kha ning sinh chitinase cia
chung xa khudn A41 bi e ché nhe, thé hién
qua hoat d¢ chi dat 1,87 = 0,01 U/mL.

Nghién ctu tor chung S. macrosporeus
M1 phan lap tir bién Arabian - An Do cia
Sukalkar va cong su (2018) [24], cho thay
su twong dong voi chung xa khuan A41, khi
ching S. macrosporeus M1 cling ghi nhan
hoat dong san xuat chitinase tot trong moi
truong chira cac ngudn nito nhu casein,
peptone va malt extract trong khi hoat dong
thap nhat ghi nhan khi sir dung yeast extract
lam ngudn nito hitu co [24]. Trong céc
nghién ctru khac vé t6i uu hoa hoat dong san
xuat chitinase tir xa khuan ciing ghi nhan kha
ning stir dung nhiéu ngudn nito hiru co khac
nhau [15, 16, 25].
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Ching xa khudn A41 sinh chitinase
ngoai bao cd hoat tinh manh voéi dudng
kinh vong phan giai dat 21,50 = 0,55 mm,
dugc dinh danh 1a chung Streptomyces
thermocarboxydus dua trén phan tich trinh
tuy gen 16S RNA. Diéu kién thich hop dé
ching xa khuin A41 sinh tong hop enzyme
chitinase cao nhét (3,39 = 0,01 U/mL) la
nudi ciy trong moéi truong SCB véi ngudn
carbon va nito hitu co 1an lug 1a sucrose va
malt extract & 30°C trong 5 ngay véi toc do
lac 1a 150 vong/phut. Két qua nghién ciru cho
thay tiém ning ung dung chitinase thu dugc
trong linh vuc cong nghiép, nong nghiép nhu
xtr 1y phu pham thuy san, san xuit ché pham
sinh hoc phong trir vi khuan, ndm gay bénh
va con trung gay hai.
LOI CAM ON

Nghién ctru nay duoc tai trg boi ngudn
ngan sach khoa hoc va cong ngh¢ ciia Truong
Pai hoc Nha Trang trong d¢ tai nghién ciru
khoa hoc sinh vién ma sb: SV2023-13-55.
Chung t6i xin chan thanh cam on sy hé tro
quy bau do!
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