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TOM TAT

Nghién ciru ndy nhim sang loc cac ching Streptomyces c¢6 kha nang sinh chitinase va xac dinh
céc diéu kién nudi cay anh huong dén kha nang sinh enzyme ciia chung ¢ tiém ning cao nhat. 24 chung
Streptomyces dugc danh gia kha nang sinh chitinase thong qua dudng kinh vong phan giai chitin dang
keo (colloidal chitin, CC). Chung c6 hoat tinh manh nhét duoc dinh danh dua trén trinh tu gen 16S
rRNA va phan tich cdy phat sinh loai. Cac yéu t6 anh huong dén kha nang sinh chitinase duoc khao sat
g6m ndng d6 CC ban dau (0-3,5%, budc nhay 0,5%), pH (4-9), nhiét dd nudi ciy (30, 35 va 40°C) va
thoi gian nudi cdy (0-144 gio, cach nhau 12 gid). Dich enzyme thé dwoc thu nhan bang cach ly tim
canh trudng (5000 vong/phut, 4°C trong 10 phut) nhim loai bo té bao. Hoat d6 chitinase trong dich ndi
dugc xac dinh bang phuong phép so mau st dung thude thir 3,5-dinitrosalicylic acid (DNS) tai budc
song 540 nm. Két qua sang loc cho thdy, c6 19/24 ching thé hién hoat tinh chitinase, trong d6 ching
N2R3 ¢6 hoat tinh 16n nhat (16,3 mm). Két qua phan tich trinh ty gen x4c dinh ching nay thudc loai
Streptomyces malaysiense. Hoat do chitinase dat cuc dai 3,33 U/mL tai 3% CC, pH 8, 30°C sau 84 git
nudi ciy. S. malaysiense N2R3 cho thiy tiém ning tmg dung chitinase trong xur Iy phé phu pham chira
chitin.
Tir khoa: Chitinase, Enzyme thiy phan, Streptomyces
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ABSTRACT

This study aimed to screen Streptomyces strains capable of producing chitinase and to determine
the culture conditions affecting the enzyme activity of the most promising strain. Twenty-four
Streptomyces isolates were evaluated for chitinase production based on the diameter of the colloidal
chitin (CC) hydrolysis zone. The most active strain was identified by 16S rRNA gene sequencing and
phylogenetic analysis. Factors influencing chitinase production were investigated, including initial CC
concentration (0-3.5%, at 0.5% intervals), pH (4-9), incubation temperature (30, 35, and 40°C), and
cultivation time (0—144 h, at 12-h intervals). The crude enzyme was obtained by centrifuging the culture
broth (5,000 rpm for 10 minutes at 4 °C) to remove the cells. Chitinase activity in the culture supernatant
was determined using a colorimetric assay with 3,5-dinitrosalicylic acid (DNS) reagent at 540 nm. The
results indicated that 19 of the 24 tested isolates exhibited chitinase activity, with strain N2R3 producing
the largest hydrolysis zone (16.3 mm). Sequence analysis identified this strain as Streptomyces
malaysiense. The maximum chitinase activity (3.33 U/mL) was obtained under conditions of 3% CC,
pH 8, 30°C, and 84 h of incubation. S. malaysiense N2R3 exhibited strong potential for chitinase
applicability in the biotechnological degradation and valorization of chitin-containing by-products.
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1.MO DAU

Chitinase la enzyme xuc tic thuy
phan lién két B-1,4 giita cac gdc N-
acetylglucosamine (GIcNAc) trong chitin,
tao ra cac oligomer va monomer cd gia tri
sinh hoc cao, déng thoi ¢ tiém ning ung
dung rdng rai trong ndng nghi¢p, y dugc va
cong nghiép thyc phdm (Gonfa va cs.,
2023). Tuy theo cach cit mach chitin,
chitinase ¢ thé dugc phan thanh hai loai
chinh: endochitinase va exochitinase.
Endochitinase (EC 3.2.1.14) tao ra cac
oligomer hoa tan c6 khdi lugng phan tir thip
bang cach thay phan ngiu nhién céac lién két
B-1,4 tai cac vi tri ndi mach trong chitin.
Exochitinase gém  chitobiosidase (EC
3.2.1.29), xuc tac giai phong dan
diacetylchitobiose tir ddu khong khir cua
chudi chitin va N-acetyl-p-glucosaminidase
(EC 3.2.1.52), thuy phan chitobiose thanh
don vi monomer GIcNAc. Ca endo- va
exochitinase déu can thiét dé phan giai hiéu
qua chitin thanh monomer GlcNAc c6 thé
chuyén hoéa, tao nang luong, CO:2 va
amoniac can thiét cho cac sinh vét khac
(Thakur va cs., 2023). Trong s céc vi sinh
vét san xuat chitinase, chi Streptomyces n6i
bat nho hé enzyme ngoai bao manh va bo
gene chitinase da dang, mang lai hiéu sut
cao va on dinh. Hoat luc enzyme phu thudc
dang ké vao ching va cac diéu kién nudi cay
nhu pH, nhiét d9, ngudn carbon/nitrogen va
chat cam tmg (Saito va cs., 2000). Hiéu qua
san xuét chitinase thuong duge dénh gia qua
vong phén gidi trén moi truong chitin dang
keo (colloidal chitin, CC) két hop v&i dinh
lugng enzyme trong dich nudi cay
(Ekundayo va cs., 2022; Saadoun va cs.,
2009).

Chitin 1a polysaccharide amin hoéa
phé bién tht hai trong tu nhién, hién dién
cha yéu & v6 tom, cua va cac loai giap xac,
ddng thoi 1a co chit quan trong cho hoat
dong cua chitinase. Qua trinh thu nhan
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chitin hién nay chu yéu duogc thuc hién qua
hai con dudng: hoa hoc va sinh hoc. Phuong
phép héa hoc str dung acid va kiém manh dé
khtr khodng, khir protein va khur acetyl
nhung dé 1am bién d6i cau tric polymer,
tiéu tén nang lugng va gy 6 nhiém moi
truong. Nguoc lai, phuong phép sinh hoc
dua trén enzyme hoac 1én men vi sinh dugc
xem 1a than thién va bén vitng hon nho giam
st dung hoa chét va han ché tac dong moi
truong (Thakur va cs., 2023). Chitin sau khi
duogc xtr 1y ¢6 thé duoc phan giai bang cac
phuong phap hoa hoc, vat 1y hoic bing
enzyme. Tuy nhién, cac phuong phap vét ly
va hoa hoc du da duoc cong nghiép hoa van
¢6 nhimg han ché nhu hiéu suat thap, chi phi
cao va do chon loc kém. Phan gidi chitin
bing enzyme than thién méi trudng hon
nhung thuong c¢6 ddng hoc phan ing cham.
Vi vay, xu huéng hién nay tap trung vao
viéc cai thién phuong phap enzyme thong
qua viéc tim kiém cac ching vi sinh vat sinh
chitinase manh va ti wu hoa diéu kién dé
tang cuong hoat tinh phan giai chitin cua
chung (Meriem va Mahmoud, 2017).

D3 c¢6 nhiu nghién ciru qubc té tap
trung sang loc va toi uu hoa diéu kién nudi
cdy dé nang cao kha ning sinh tong hop
chitinase tor cac loai Streptomyces
(Ekundayo va cs., 2022; Shivalee va cs.,
2018; Jha va cs., 2016; Meriem va
Mahmoud, 2017). Nhimg két qua nay
ching minh tiém ning cia Streptomyces
trong san xudt chitinase va cung cip co s&
phuong phép cho cac nghién ciru tiép theo.
Tuy nhién, tai Viét Nam, cac nghién ciru vé
chitinase tir Streptomyces van con han ché,
chu yéu tap trung vao ung dung trong kiém
soat sinh hoc (P4 Thi T Oanh va cs., 2023;
Nguyén Thi Thanh Mai va cs., 2023). Trong
bdi canh nudce ta 1a qudc gia cé san luong
thity san 16n, tao ra khéi lugng phé pham
chura chitin ddi dao nhung chua dugc khai
thac hi€u qua, viéc nghién ctru tuyén chon
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cac chung Streptomyces sinh chitinase tur
ngudn vi sinh vét ban dia 14 rat can thiét.

Do d6, nghién ciru nay tap trung tuyén
chon cac chung Streptomyces co6 kha nang
sinh chitinase cao, dong thoi khao st cac yéu
t6 nudi cdy gom ndng do chitin dang keo
(CC), pH, nhiét d6 va thoi gian, nham xac
dinh diéu kién thich hop cho san xuét
enzyme. Két qua du kién s& tao co s& cho cac
nghién ctru vé chitinase va cac phé phu pham
c6 chua chitin.
2. NOI DUNG VA PHUONG PHAP
NGHIEN CUU
2.1. Vit liéu nghién ciru

Cac chung Streptomyces dugc cung
cp tir phong thi nghiém vi sinh, Khoa Co khi
va Cong nghé, truong Pai hoc Nong Lam,
Pai hoc Hué, duoc bao quan & -80°C trong
glycerol 20%.
2.2. Bo tri thi nghiém

24 ching Streptomyces dugc sang loc
trén moi truong co6 chira 1% CC (w/v) thong
qua viéc do duong kinh vong phan giai.
Chung c6 hoat tinh chitinase cao nhat duoc
chon dé dinh danh da trén trinh tu gen 16S
rRNA va st dung cho cac thi nghiém tiép
theo. Anh hudng cua cac yéu té moi truong
dén kha nang sinh chitinase ciia ching
Streptomyces dugc khao sat lan lugt theo
ndng do CC, pH, nhiét do va thoi gian nudi
cdy. Modi truong co ban gém (g/L):
(NH4)2SO4 5,0; MgSO4'7H20 0,5; KH2PO4
2,4; K:HPOs4 0,6; NaCl 0,6; FeSO4-7H20
10,0; ZnSO4-7H20 0,001 va MnSO4-7H-0
1,0. Cac yéu td khao sat 1an luot bao gém:
moi trudng duge bd sung CC & cac ndng do
0-3,5% (budc nhay 0,5%), pH moi truong
dugc diéu chinh tir 4-9, nhiét d6 nudi cdy &
30, 35 va 40°C va thoi gian nudi ciy trong
khoang 12—144 gio, cach nhau 12 gio. Tét
ca cac thi nghi€ém dugc thyc hién trong binh
tam giac 250 mL chia 50 mL mdi truong,
bd sung 50 pL huyén phu bao tir
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Streptomyces, 1ac & 100 vong/phit va 0 &
nhi¢t d§ phong (trir cac thi nghiém khao sat
nhié¢t dJ). Sau 5 ngay (hoac theo mbc thoi
gian khao sat), thu dich n6i dé xac dinh hoat
tinh chitinase (Ekundayo va cs.,2022; Kotb
va cs. 2023). Hoat d0 chitinase dugc xac
dinh bang phuong phap so mau sir dung
thudc thir 3,5-dinitrosalicylic acid (DNS).
Diéu kién nudi cdy thich hop duoc xac dinh
1a diéu kién cho hoat do chitinase cao nht.
2.3. Phwong phap nghién ciru

2.3.1. Chudn bi chitin dang keo

Chitin dang keo dugc chuén bj tir
chitin dang manh (Macklin, Trung Qudc)
theo phuong phap ciia Kotb va cs. (2023). B
sung 88 ml HCI dam déc vao 5 g chitin dang
manh, khudy déu trong 3 gid. Thém chinh
xac 1000 mL nudc cét lanh va khudy tiép
trong 3 gid. Bao quan huyén phu chitin nay
0 4°C trong 24 gio. Ly tam tach nude, CC
duoc rira lai nhiéu 1an voi nude cat dé loai bo
HCI cho dén khi huyén phti thu duoc c6 pH
dat 6,7 — 7,0. CC dugc bao quan & 4°C cho
cac 1an st dung tiép theo nhung khong qua 7
ngay.

2.3.2. Sang loc chung Streptomyces sinh
chitinase cao nhat

Céac ching dugc lam thuin, chim
diém trén moi truong c6 chia 1% CC. Mot
lit m6i truong c¢6 chira 10 g CC, 0,5 g cao
nam men, 1,0 g (NH4)2SOs, 1,36 g KH,PO,,
0,3 g MgS04.6H,O va 15 g agar, pH 7,2.
Cac dia dugc G 6 nhiét d0 phong, sau 6 ngay
do duong kinh vong phan giai chitin. Kich
thude vong thiy phan (D) dugc tinh theo
cong thitc: D =D, — D». Trong do, D la kich
thude vong thuy phan (mm), D; 1a duong
kinh bén ngoai vong thity phan (mm) va D>
1a duong kinh khuan lac Streptomyces (mm)
(Shivalee va cs., 2016). Chung c6 kha ning
sinh chitinase cao nhat duoc chon dé su
dung cho céac nghién ctru tiép theo.
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2.3.3. Binh danh chung Streptomyces dwoc
chon

Chung Streptomyces dugc chon dugc
giai trinh ty dya trén doan gene 16S rRNA
bang may ABI3130xl 16-capillary (Hang
Appiled Biosystems Inc., My), BigDye
Terminator 3.1, thuc hién boi Cong ty
TNHH DNA SEQUENCING, Can Tho,
Viét Nam. Trinh ty thu duoc dugc so sanh
v6i co s¢ dit liéu GenBank bang cong cu
BLASTn
(https://blast.ncbi.nlm.nih.gov/Blast.cgi) va
co SO dur liéu EzTaxon
(https://www.ezbiocloud.net/). Xay dung
cdy phat sinh loai dya trén trinh tu 16S
rRNA cua ching dugc chon va cac chung
gan giii bang phin mém MEGA11 dé dinh
danh ching Streptomyces & muc do loai.
2.3.4. Phuong phdp xdy dung dwong chudn
N-acetyl-D-glucosamine

Puong chuin GlcNAc  (97%,
Macklin, Trung Quédc) duge thiét 1ap dua
trén phan tng khir cia GlcNAc véi thube
thtr 3,5-dinitrosalicylic acid (DNS) (Merck,
Puc). Dung dich chuan gbc 100 pmol/mL
dugc pha tir 22,1 mg GleNAc trong 100 mL
nude cat, sau do pha lodng thanh cic ndng
d6 0-60 pmol/mL. 1,5 mL mau & mdi ndng
d6 GlcNAc dugc phan ung voi 1,5 mL
thudc thir DNS, dun s6i 10 phat, lam nguoi
va do do hip thu ¢ 540 nm. Phuong trinh
héi quy tuyén tinh thu duoc 14 y = 0,0073x
+0,1554 (R2 = 0,9917) va duoc dung dé
tinh ham luong GlcNAc trong cac mau phan
tich (Halim va cs., 2020).

2.3.6. Phuong phap thu nhan enzyme tho va
xdc dinh hoat tinh chitinase

Canh truong nudi ciy Streptomyces
duoc ly tam (5.000 vong/phut, 4°C, 10 phit)
bang may ly tim Centurion Scientific K3R
(Centurion Scientific Ltd., UK) dé thu dich
ndi 14 enzyme thd. Canh truong khong bd
sung Streptomyces dugc st dung lam dbi
chimg. Hoat tinh chitinase dugc xac dinh

5428

theo phuong phap DNS, st dung CC 0,5%
(trong dém citrat 0,1 M, pH 7,0) lam co chét.
Hon hop gom 1,5 mL enzyme va 1,5 mL co
chat duge 0 & 45°C trong 45 phut, sau do
dimg phan tmg bang 3 mL thudc thir DNS,
dun s6i 10 phit va do d6 hap thu & 540 nm.
Mot don vi hoat tinh chitinase dugc dinh
nghia 1a lugng enzyme giai phong 1 umol
GlcNAc trong mdi phut trén mdi mL, xac
dinh dwa trén duong chuin GIcNAc
(Pramesti va cs., 2020; Kotb va cs., 2023).

2.3.7. Phuong phdp phdn tich va xir Iy s6
licu

Cac thi nghiém dugc thuc hién 1ap lai
ba lan ddi voi mbi thong s6 khao sat, phan
tich théng ké cac két qua thu duoc bing
phwong phap phén tich phuong sai mot yéu
td (One-Way ANOVA) va so sanh sy khac
biét giita cac gia tri trung binh bang phép
thir Duncan (Duncan’s multiple range test)
& murc ¥ nghia p < 0,05, str dung phan mém
SPSS Statistics phién ban 20.
3. KET QUA VA THAO LUAN
3.1. Két qua sang loc khi ning sinh
chitinase ciia cac chung Streptomyces

Kha nang phan gidi chitin ctia 24 chung
Streptomyces dugc thé hién trong bang 1 va
Hinh 1. Bang 1 cho thiy cic chung
Streptomyces c6 sy khac biét dang ké vé kha
nang phéan giai chitin. Trong d6, ching
N2R3 thé hi¢n hoat tinh manh nhét voi
duong kinh vong phan giai dat 16,3 mm,
vuot trdi so voi cac ching duoc khao sat
(Hinh 1). Nguoc lai, c6 5 chiung (NB2.04,
NN2.01, NNYO08, DS1.24 va DS1.27)
khong tao vong phén giai xung quanh khuén
lac trén moi truong chira chitin, chung to
khong c6 kha nang sinh chitinase. Cac
chung con lai thé hién hoat tinh phan giai &
cac muc do khac nhau. Pang chu y, cac
chung NAVS1.8, GY901, NBY08, NYR4,
DMS 40091 va NBA.03 cho thiy kha ning
phan giai chitin twong dbi cao voi duong
kinh vong phan giai 16n hon 11 mm. Trong

Truong Thi Thity Hing va cs.
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khi d6, mot s6 chung nhu HC21, DNNI.1,
THT1.2 va NYDO1 chi tao vong thuy phan

nho, lan luot dat 4,3; 4,7, 4,7 va 5,7 mm,
phan anh hoat tinh chitinase yéu.

Bdng 1. Kich thudc vong phén gidi chitin (mm) cua cac ching Streptomyces

Streptomyces ID  Kich thuéc (mm)  Streptomyces 1D Kich thuéc (mm)
NAVS1.8 143+1,2° HC21 43 +0,5¢
NYR4 11,7+1,5¢ DNNI.1 4,7+0,6"
DMS 40091 11,7 1,5 GY901 12,3+ 1,5
NARZ 8,7 +0,6° N2R3 16,3+ 0,6*
THT1.2 4,7+0,6 PD1.18 1,7+1,2¢8
DSM 41432 9,7 +1,2% NBYO0S8 11,3+1,2¢
DSI1.15 8,3 +£0,6° NYDO1 5,7+0,6¢
NYRS5 8,7+1,2¢° NB2.04 -
NDb2.03 7,7+1,2¢ NN2.01 -
NBA.02 9,7 +1,5% NNYO08 -
NBA.03 11,7+ 0,6 DS1.24 -
NVA.04 9,7+1,5% DS1.27 -

(-) chung khong c6 kha nang phdn giai chitin. Cac chit cai khac nhau trén cot thé hién kich thieéc
duong kinh vong thiy phan biéu thi mirc sai khac co y nghia thong ké ¢ mirc p < 0,05.
Dir liéu dwoc trinh bay duwoi dang gia tri trung binh + dé léch chuan (n=3)

Viéc sang loc cac chung vi sinh vat
¢6 kha ning sinh chitinase cao 1 budc can
thiét trude khi tién hanh t6i wu hoa diéu kién
nudi cay va khao sat dic tinh enzyme. Trén
moi truong c6 CC 1am chit cam ung, két
qua sang loc cho thiy chung N2R3 c6 kha
ning sinh chitinase ndi bat v4i dudng kinh
vong phan giai dat 16,3 mm. So sanh voi
cac nghién ctru trude diy, két qua nay &
muc tuong dwong hodc cao hon mot sb

HC21

cho vong phan giai 16n nhit chi dat 10 mm
trong s6 231 chung dugc phan lap. Nguoc
lai, Ekundayo va cs. (2022) cho thay S.
albus tao vong phan giai 2 mm trén moi
truong mubi khoang chitin. Nhiing so sanh
nay cho thiy kha ning sinh chitinase ctia
cac chung Streptomyces 14 rat da dang, phu
thudc vao dic diém di truyén ciing nhu diéu
kién phan 1ap, nuéi cdy. Do do, két qua vong
phén giai 16,3 mm cia chung N2R3 cho

NARZ THT1.2

Hinh 1. Vong thity phan chitin ciia mot sé chung Streptomyces

chung da dugc béo cao. Cu thé, Jha va cs.
(2016) ghi nhén S. rubiginosus SP24 co
vong phan giai 17 mm trén moi trudng chira
1% chitin dang keo, trong khi Saadoun va
cs. (2009) bao cao Streptomyces sp. S242
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thdy tiém nang dang ké, khing dinh gia tri
cta viéc lya chon ching nay dé tiép tuc dinh
danh va khao sat cac diéu kién nuéi cdy
thich hop nhdm ning cao kha ning sinh
téng hop chitinase.

5429



HUAF JOURNAL OF AGRICULTURAL SCIENCE AND TECHNOLOGY  ISSN 2588-1256 Tap 10(1)-2026:5425-5436

3.2. Pinh danh chiing N2R3

Két qua phan tich BLASTn khi so
sanh trinh tu gene 16S rRNA cua chung
N2R3 trén GenBank cho thiy ching N2R3
twong doéng 100% v&i 4 chung, gdm
Streptomyces sp. SCPE, Streptomyces sp.
H49, Streptomyces sp. GDMCC va S.
misionensis PESB25. Trong khi d6, két qua

50 sanh véi co so dit liéu EzTaxon hién thi
mirc d6 twong dong 99,85% véi ching S.
malaysiense MUSC136. Vi vay, dé dinh
danh ¢ murc d¢ loai ctia chung N2R3, ngoai
Kkét qua so sanh vdi cac co s¢ dir liu, chiing
t6i két hop xay dung cdy phat sinh loai dua
trén trinh ty ctia nd véi cac trinh tu gene 16S
rRNA ctia cac loai gan giii, két qua thé hién
6 Hinh 2.

Streptomyces malaysiense MUSC 136 (KJ632663.1)

Streptomyces malaysiensis AM6-12 (PQ202303.1)
N2R3

Streptomyces sp. HW57 (KF194355.1)
Streptomyces sp. DAAG2-2 (MN058233.1)
Streptomyces sp. GDMCC 6025 (MK646063.1)
Streptomyces misionensis PESB 25 (JN869290.1)

Streptomyces misionensis K22H1 (MT124454.1)

Hinh 2. Cay phat sinh loai xay dung dya trén trinh tu 16S rRNA cua chung N2R3 v6i cac chung c6
quan h¢ gan giii dugc tham khao trén ngan hang gene. Ma so gene cta cac chung dugc dat trong
dau ngoac don.

Cay phat sinh loai cho thdy chung
N2R3 ¢6 quan hé gin giii nhit v6i cac
chung thudc loai S. malaysiense, chimg to
c6 su tuong dong di truyén cao. Két qua nay
phut hop vai két qua so sanh trén co s& dix
liéu EzTaxon, qua d6 khiang dinh chung
N2R3 thudc loai S. malaysiense, dugc dat
tén 1a S. malaysiense N2R3.

Mot diém dang chii y trong nghién
ctru nay la viéc phat hién hoat tinh chitinase
manbh tir chung S. malaysiense N2R3. Trong
cong bd gbc mo ta loai S. malaysiense
(ching chuan MUSC 136T), Ser va cs.
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(2016) da ghi nhan rang ching nay am tinh
v6i kha nang thuy phén chitin. Su khéc biét
nay cho thiy rd sy da dang vé dic tinh sinh
héa ndi loai (intraspecific biochemical
diversity) cuia S. malaysiense. Do do, theo
hiéu biét ctia chung t6i, day 1a bao céo dau
tién ghi nhén kha nang san sinh chitinase tur
loai S. malaysiense. Phat hién nay khong
chi bo sung thém mét dic tinh enzyme quan
trong vao mo ta cua loai, ma con kh'fmg dinh
chung N2R3 14 mét ing cir vién méi va diy
htra hen cho viéc san xuét chitinase ung
dung.

Truong Thi Thity Hing va cs.
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3.3. Anh huéng cia diéu kién nudi ciy
dén kha niing sinh chitinase ciia chiing S.
malaysiense N2R3
3.3.1. Anh huong cua nong dé colloidal
chitin

Nong d6 co chat CC trong moi
truong nudi cdy anh huong 16n dén kha
ning sinh tong hop chitinase cia ching S.

3,5 -
3,0 -
2,5 -
2,0 -
1,5 -
1,0 -
" 0,5 Ho,
" 0,0

hitinase, U/mL

malaysiense N2R3, thé hién trén hinh 5.
Hoat d¢ chitinase tang dan tir 0,17 U/mL lén
2,03 U/mL khi nong do co chat tang tir 0,5%
dén 2,5%, dat cuc dai 2,81 U/mL & nong do
CC 3%. Tuy nhién, khi ting néng d6 co chat
1én 3,5%, hoat do chitinase giam con 1,78
U/mL.

Hoat do ¢

05 1,0

1,5 20 25 30 35

Nong d6 CC, %
Hinh 5. Anh huong cta nong do CC dén hoat do chitinase sinh tong hop boi S. malaysiense N2R3
trong moi trueong ¢6 pH 7,2, sau 5 ngdy nudi cay lac 100 vong/phit ¢ nhiét d6 phong
(Cac chir cai khac nhau trén cdc ket qua biéu thi mirc sai khdc co y nghia thong ké ¢ murc p < 0,05)

Chitinase 1a mdt enzyme cam ung,
duoc vi sinh vat téng hop khi c6 mat chét
cam ng thich hop. Chitin dong vai tro la tin
hiéu kich thich, thuc day vi sinh vat tiét
chitinase dé thiy phan céu trac polymer
phuc tap cta chitin thanh cac duong don,
sau d6 duoc té bao hap thu va st dung nhu
ngudn dinh dudng (Meriem va Mahmoud,
2017; Pramesti va Puspita, 2020). Néng do
CC thich hgp cho qua trinh sinh tong hop
chitinase phu thudc vao néng d6 CC trong
mai truong nudi ciy va ching Streptomyces
dugc str dung. Két qua trong nghién ctru nay
tuong dong véi cac nghién ciru khac cing
linh vyc, Shivalee va cs. (2018) cho thiy,
viéc gia ting nong d6 CC tir 0,25% dén
1,5% lam tang dang ké hoat tinh chitinase
cua chung S. pratensis KLSL5S5, dat gia tri
cuc dai 157,54 IU & néng dé 1,5%. Tuy
nhién, tai cac néng do cao hon, dic biét &
2,5%, hoat tinh enzyme suy giam 10 rét, chi
con 19,29 IU. Viée tbi uu hoa didu kién nudi

https://tapchidhnlhue.vn
DOI: 10.46826/huaf-jasat.v10n1y2026.1345

ciy chung Streptomyces griseorubens C9
bang phuong phap dap tng bé mit cho thay
hoat d6 chitinase cao nhét dat dugc khi moi
truomg c6 bd sung CC & ndng d6 2%, vuot
troi so voi cac nong do 1% va 3% (Meriem
va Mahmoud, 2017). Trong sé 5 nong do
CC khao sat, 0,5% - 2,5% (budc nhay
0,5%), moi truong ¢ chira 1% CC tao diéu
kién cho chung Streptomyces rubiginosus
SP24 c¢6 hoat tinh chitinase cao nhét, dat
2,76 U/ml, nhung giam con 1,65 U/ml khi
noéng d6 CC ting lén 1,5% (Jha va cs.,
2016). Biéu nay co thé 1a do & nong do thap,
CC c6 thé khong cung cip du ngudn carbon
va nang lugng can thiét cho sy phat trién té
bao, dan dén sy suy giam kha nang tong hop
enzyme chitinase (Pramesti va Puspita,
2020). Nguoc lai, khi ndng do co chit qua
cao, su hinh thanh enzyme ciing bi trc ché.
Hién tuong nay duoc giai thich dua trén co
ché “sy rc ché boi co chat” (substrate
inhibition) ap dung cho h¢ vi sinh (md hinh
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hoéa boi Tan va cs., 1996). Trong nghién ctru
nay, néng do CC 3% duoc lua chon cho cac
thi nghiém tiép theo boi S. malaysiense
N2R3 sinh téng hop chitinase cao nhat.
3.3.2. Anh hwong ciia pH méi truong

pH clia méi trudng nudi cay c6 anh
huong dang ké dén qué trinh sinh tong hop
chitinase ctua chung S. malaysiense N2R3.
Trong khoang pH khao sét tir 4 dén 9, hoat

3,5 -
3,0 -
2,5 -
2,0 -
1,5
1,0 -
0,5
0,0

U/mL

1,59
1,04b

Hoat d0 chitinase,

1,914

tinh chitinase thu dugc thay ddi rd rét theo
gia tri pH ban dau ciia méi truong (hinh 6).
Cu thé, khi pH ting tir 4 dén 7, hoat tinh
chitinase tang dan tir 1,04 U/mL 1én 2,61
U/mL. Gia tri pH t6i vu cho qua trinh sinh
téng hop enzyme 1a pH 8, véi hoat tinh dat
muc cao nhat 3,09 U/mL. Nguoc lai, tai pH
9, hoat tinh chitinase giam manh, chi con
0,45 U/mL.

3,09¢
2,61°

0,45°

%)

.

5

D6 pH cua moi trudng nudi cay dong
vai trd quan trong trong viéc diéu hoa quéa
trinh san xuét enzyme, hoat dong trao dbi
chat tong thé ciing nhu sy bién dbi hinh thai
ctia vi sinh vat (Thakur va cs., 2023). Hau
hét cac loai thudc Actinobacteria phat trién
trong dat c6 pH trung tinh, sinh trudng toi
wu trong khoang pH 6-9, véi tdc do phat
trién cao nhat gan gia tri trung tinh (Barka
va cs., 2016). Két qua nghién ctru ciia ching
to61 phu hop vai bao cao cia Shivalee va cs.
(2018), theo d6 S. pratensis KLSL55 dat
kha ning sinh tong hop chitinase cao nhét &
pH 8 va&i hoat d6 96,79 IU, trong khi & pH
9, hoat d enzyme gidm manh con 13,70 IU.
Tuong tu, S. sporovirgulis cling dat hoat do
chitinase cao nhat & pH 8,0 (Brzezinska va
cs., 2013). Trong khi do, S. rubiginosus (Jha
va cs., 2016) va Streptomyces sp. S242
(Saadoun va cs., 2009) lai sinh tong hop
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6

7 8 9

pH
Hinh 6. Anh huong cta pH méi truong nudi cdy dén hoat do chitinase sinh tong hop boi
S. malaysiense N2R3 trong mdi truong c6 chira 3% CC, sau 5 ngay nudi cdy lic 100 vong/phut &
nhiét d6 phong
(Céc chit cdi khdc nhau trén cdc két qua biéu thi mire sai khéc cé ¥ nghia thong ké & mirc p < 0,05)

chitinase cao nhit trong méi trudng nudi cay
¢6 pH ban dau 1a 7. Mbi truong nudi cy co
pH 6 lai 1a pH thich hgp cho S. albus
(Ekundayo va cs., 2022) va Streptomyces sp.
ANU 6277 (Narayana va Vijayalakshmi,
2009). Nhu vay, gia tri pH thich hop cho
qué trinh san xuét chitinase ¢ su khac biét
giita cac ching, phan anh dic diém sinh 1y
va kha ning thich nghi riéng. Hau hét cac
nghién ctru néu trén déu chi ra rang pH tdi
vu cho sinh tong hop chitinase cua cac
Streptomyces roi vao khoang 6—8, phu hop
v6i kha niang phét trién cua ching trong
didu kién gan trung tinh. Khi pH vuot qua
pham vi nay, sy sinh truong bi e ché, dan
dén giam kha ning tong hop enzyme.

Truong Thi Thity Hing va cs.
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3.3.3. Anh huong ciia nhiét do

Sy thay d6i nhiét do 1én men lam
thay d6i qua trinh san xuat chitinase ctia
ching S. malaysiense N2R3 (Hinh 7).
Trong khoang nhiét d¢ khao sat, 30, 35 va
40°C, nhiét d6 nudi cdy ting lam luong

3,5 4 2,95
3,0 - 1
2,5 A
2,0 A
1,5
1,0
0,5 1
0,0

U/mL

Hoat tinh chitinase,

chitinase dugc sinh téng hop giam, dat cao
nhat 2,95 U/mL & 30°C. Sau d6, luong
chitinase giam dan vé 2,01 U/mL va 1,31
U/mL tuong tmg véi nhiét d6 nudi cay 35°C
va 40°C.

2,01b

1,31

%

30

35 40

Nhiét do, °C

Hinh 7. Anh hudng ciia nhiét d6 dén hoat d6 chitinase sinh téng hop boi chung S. malaysiense
N2R3 sinh tong hop trén moi trudng co chira 3% CC, pH 8, sau 5 ngdy nudi cay lac 100 vong/phut
Cdc chik cai khdc nhau trén cac ket qua biéu thi murc sai khac co y nghia thong ké o murc p < 0,05)

Nhiét d6 1a mot yéu t6 moi truong
quan trong kiém soat sy phat trién va san
xuit cac chit chuyén hoa cua vi sinh vat.
Nhiét d§ anh hudng dén cAu tric va chirc
ning cta cac dai phan tir, va thuong thay doi
tuy theo tirng sinh vat (Thakur va cs., 2023).
Khoéng chi trong nghién ctru ctia ching t6i
ma nhiét d 30°C con dugc xem la diéu kién
thich hop cho quéa trinh sinh tong hop
chitinase & nhiéu chiing Streptomyces khac
dd dugc ghi nhan, bao gém S.albus
(Ekundayo va cs., 2022), S. rubiginosus
(Jha va cs., 2016). Tuy nhién, mét s6 ching
Streptomyces cho thiy nhiét do cao hon
hodc thap hon 30°C 1a nhiét d6 thich hop
cho kha nang sinh chitinase. Vi dy, 40°C ddi
voi ching S. pratensis KLSLS5 (Shivalee
va cs., 2018), 35°C dbi v6i Streptomyces sp.
ANU 6277 (Narayana va Vijayalakshmi,
2009), 28°C dbi voi S sporovirgulis
(Brzezinska va cs., 2013) va Streptomyces
sp. S242 (Saadoun va cs., 2009).

3.3.4. Anh huéng ciia thoi gian nudi cdy
Vé6i moi truong nudi cdy ban dau
chtra 3% CC va dugc dicu chinh ¢ pH 8,

https://tapchidhnlhue.vn
DOI: 10.46826/huaf-jasat.v10n1y2026.1345

chung S. malaysiense N2R3 dugc nudi &
nhiét d6 30°C. Qua trinh sinh tong hop
chitinase dugc theo doi trong cac khoang
thoi gian khac nhau, tir 12 dén 144 gid sau
khi bt dau nudi cdy, voi mbi mdc thoi gian
cach nhau 12 gid, két qua thé hién trén hinh
8.

Hoat do chitinase sinh téng hop boi
ching S. malaysiense N2R3 c6 xu hudng
tang dan theo thoi gian nudi cdy, dat gia tri
cuc dai 3,33 U/mL sau 84 gio, sau do giam
dan. Cu thé, trong giai doan tir 12 dén 72 gio,
hoat d0 enzyme tang manh, dat tuong rng
0,15 U/mL sau 12 gio va 2,65 U/mL sau 72
gi0, phan anh qua trinh sinh truong va
chuyén hoa tich cuc cua vi sinh vat, dong
thoi cho théy sy cam ung manh mé cua h¢
enzyme chitinase. Mac du hoat d6 chitinase
tai 96 gio (3,24 U/mL) khong sai khac c6 y
nghia thong ké so véi tai 84 gio (3,33 U/mL)
nhung xét vé higu qua thoi gian, 84 gio dugce
xem 1a thdi diém thich hop nhét dé thu
enzyme. Sau d6, hoat do chitinase giam dén,
chi con 2,03 U/mL sau 144 gio nudi cdy. Su
suy giam hoat tinh enzyme khi kéo dai thoi
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gian nudi céy c6 thé lién quan dén su can kiét
cac chat dinh dudng hodc co chat cam tng
trong moi truong, cling nhu sy tich liy cta

4,0
3,5 A
3,0
2,5 A
2,0
1,5 A
1,0 A
0,5 -

enzyme. Thoi gian thich hop cho qua trinh
sinh tong hop chitinase thuong thay doi tuy
thugc vao dac di€m sinh trudng, kha nang

3,338 34

2,96 2,85¢f

d
2,034

0,0 T T T T

Hoat @0 chitinase, U/mL

8 96 108 120 132 144

Thoi gian, gio

Hinh 8. Hoat d¢ chitinase sinh téng hop boi chung S. malaysiense N2R3 tai cac thoi diém nuoi
cay khac nhau trong moi truong c6 chira 3% CC, pH 8, nudi cay lac 100 vong/phut ¢ nhiét do

30°C

(Cdc chir cdi khdc nhau trén cdc két qua biéu thi mikc sai khdc cé ¥ nghia théng ké & mike p < 0,05)

cac san pham chuyén hoa hoic enzyme phan
gidi noi bao, din dén qué trinh thoai hoa

Két qua nay pht hop voi nghién ciru
ctua Kotb vacs. (2023), khi S. variabilis Am1
cling dat hoat tinh chitinase cao nhét (110,2
U/mL) sau 84 gio nudi cdy. Tuy nhién, thoi
diém dat cuc dai v hoat tinh chitinase c6 thé
khac nhau giita cic ching. Cu thé,
Streptomyces sp. ANU 6277 dat muc
enzyme ti da sau 60 gid trong diéu kién 1én
men chim (Narayana va Vijayalakshmi,
2009), trong khi chung Streptomyces SP24
cho thay hoat tinh cao nhit dat sau 72 gio &
pH 7 va 30°C, xap xi 2,2 U/mL (Jha va cs.,
2016). Bén canh d6, S. pratensis KLSLS55
dat hoat tinh chitinase cao nhat (105,65 1U)
chi sau 48 gio nudi cdy ¢ pH 8 va 40°C
(Shivalee va cs., 2018). Tuong tu, hoat tinh
chitinase cua S. sporovirgulis dugc phat hién
tir ngay nudi cay thir hai, ting dan va dat cuc
dai sau 4 ngay (Brzezinska va cs., 2013).
4. KET LUAN

Nghién ctru da sang loc va xac dinh
dugc chung S. malaysiense N2R3 la tac
nhan tiém ning méi cho kha ning san sinh
chitinase ngoai bao manh. Viéc khao sat cac
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thich tmg va ban chét sinh 1y cta timg chiing
Streptomyces (Shivalee va cs., 2018).
diéu kién nudi cay nhu ndng do co chit, pH,
nhiét do va thoi gian nudi cy gop phan xac
dinh cac yéu tb thich hop dé nang cao hiéu
qua nudi cdy nham thu nhan chitinase tir
ching nay. Cac két qua thu dugc cung cap
co s& ban du cho nhiing nghién ctru tiép
theo huong dén tinh sach, m6 ta dac tinh
chitinase va ti uu hoa qua trinh 1én men &
quy mo 16n hon.
LOI CAM ON
Nghién cuu nay dugc tai tro bdi
Truong Pai hoc Nong Lam, Pai hoc Hué,
thudc DE tai c6 ma s6 DHL-NCKH-SV-04.
TAI LIEU THAM KHAO
1. Tai li¢u tieng Viét ; i
Nguyen Thi’Thanh Mai, I‘\Iguyénﬂ Thi Thu, Trr?Nm
Van Tuén, Pham Hong Hién va Nguyén
Xuan Canh. (2023). Khao sat mét s6 déc
diém sinh hoc cua chung xa khuan
Streptomyces diastatochromogenes
VNUAZ27 st dung trong kiém soat nam bénh
hai cay chuoi. Ban B cua Tap chi Khoa hoc
_va Cong nghé Viét Nam, 65(5), 59-63.
bo Thi Ta Oanh, Huynh Nguyén T6 Uyén,
Nguyeén Thi Huyén va Tran Minh Dinh.
(2023). Sang loc va tuyén chon xa khuan

Truong Thi Thity Hing va cs.



TAP CHI KHOA HQC VA CONG NGHE NONG NGHIEP

ISSN 2588-1256 Tap 10(1)-2026: 5425-5436

sinh tong hop chitinase duoc phan lap tir dat
& Vuon Quoc gia Yok Dén. Tap chi Khoa
hoc Tay Nguyén, 17(59), 91-98.

2. Tai li¢u tiéng nuwée ngoai

Barka, E.A., Vatsa, P., Sanchez, L., Gaveau-
Vaillant, N., Jacquard, C., Klenk, H.,
Clément, C., Ouhdouch, Y., & Van Wezel,
G. P. (2016). Taxonomy, physiology, and

natural  products of  Actinobacteria.
Microbiology and Molecular Biology
Reviews, 80(1), 1-43.

https//doi.org/10.1128/MMBR.00019-15

Ekundayo, F. O., Folorunsho, A. E., Ibisanmi,
T. A., & Olabanji, O. B. (2022). Antifungal
activity of  chitinase produced by
Streptomyces  species  isolated  from
grassland soils in Futa Area, Akure. Bulletin
of the National Research Centre, 46(1), 1-
14. https//doi.org/10.1186/s42269-022-
00782-4

Gonfa, G. T., Negessa, K. A., Bulto, A. O.
(2023). Isolation, screening, and
identification of  chitinase-producing
bacterial strains from riverbank soils at
Ambo, Western Ethiopia, Heliyon, 9(11),
€21643.
https//doi.org/10.1016/j.heliyon.2023.e2164
3

Halim, Y., Fransiska, Hardoko, & Handayani,
R. (2020). Production of  N-
acetylglucosamine from shrimp shells’
chitin using intracellular chitinase from
Mucor circinelloides. Food Research, 4
(5).1582-1587.
https//doi.org/10.26656/1r.2017.4(5).135

Jha, S., Modi, H. A., & Jha, C. K. (2016).
Characterization of extracellular chitinase
produced from Streptomyces rubiginosus
isolated from rhizosphere of Gossypium sp.
Cogent Food and Agriculture, 2(1),
1198225.
https//doi.org/10.1080/23311932.2016.1198
225

Kotb, E., Alabdalall, A. H., Alghamdi, A. I,
Ababutain, 1. M., Aldakeel, S. A., Al-
Zuwaid, S. K., Algarudi, B. M., Algarudi, S.
M., Ahmed, A. A., & Albarrag, A. M.
(2023). Screening for chitin-degrading
bacteria in the environment of Saudi Arabia
and characterization of the most potent
chitinase from Streptomyces variabilis Am1.
Scientific Reports, 13(1), 11723.
https//doi.org/10.1038/s41598-023-38876-2

https://tapchidhnlhue.vn
DOI: 10.46826/huaf-jasat.v10n1y2026.1345

Lv, J, Lv, X., Ma, M., Oh, D.-H., Jiang, Z., &
Fu, X. (2023). Chitin and -chitin-based
biomaterials: A review of advances in
processing and  food  applications.
Carbohydrate Polymers, 299, 120142.
https//doi.org/10.1016/j.carbpol.2022.12014
2

Meriem, G., & Mahmoud, K. (2017).
Optimization of chitinase production by a
new Streptomyces griseorubens C9 isolate
using response surface methodology. Annals
of  Microbiology, 67(2), 175-183.
https//doi.org/10.1007/s13213-016-1249-8

Narayana, K. J. P., & Vijayalakshmi, M. (2009).
Chitinase production by Streptomyces sp.

ANU  6277. Brazilian Journal of
Microbiology, 40, 725-733.
https//doi.org/10.1590/S1517-
83822009000400002

Pramesti, E., & Puspita, 1. D. (2020).
Optimization of colloidal chitin and
inoculum concentration in  chitinase
production by Streptomyces sp. PB2 using
response surface methodology. E3S Web of
Conferences, 147, 03011. https//doi.org/
10.1051/e3sconf/202014703011

Saadoun, I., Al-Omari, R., Jaradat, Z., & Ababneh,
Q. (2009). Influence of culture conditions of
Streptomyces sp. (strain S242) on chitinase
production. Polish Journal of Microbiology,
58(4), 339-345.

Ser, H. L., Palanisamy, U. D., Yin, W. F., Chan,
K. G., Goh, B. H.,, Lee, L. H. (2016).
Streptomyces malaysiense sp. nov.: A novel
Malaysian mangrove soil actinobacterium
with antioxidative activity and cytotoxic
potential against human cancer cell lines.
Scientific Report,
13(6),24247. https//doi.org/10.1038/srep24
247

Shivalee, A., Divatar, M., Sandhya, G., Ahmed,
S., & Lingappa, K. (2016). Isolation and
screening of soil microbes for extracellular
chitinase activity. Journal of Advanced
Scientific Research, 7(2), 10-14.

Shivalee, A., Lingappa, K., & Mahesh, D.
(2018). Influence of bioprocess variables on
the production of extracellular chitinase
under  submerged  fermentation by
Streptomyces pratensis strain  KLSLS55.
Journal of Genetic Engineering and
Biotechnology, 16(2), 421-426.
https//doi.org/10.1016/j.jgeb.2017.12.006

5435


https://doi.org/10.1186/s42269-022-00782-4
https://doi.org/10.1186/s42269-022-00782-4
https://doi.org/10.1080/23311932.2016.1198225
https://doi.org/10.1080/23311932.2016.1198225
https://doi.org/10.1080/23311932.2016.1198225
https://doi.org/10.1038/s41598-023-38876-2
https://doi.org/10.1038/s41598-023-38876-2
https://doi.org/10.1016/j.carbpol.2022.120142
https://doi.org/10.1016/j.carbpol.2022.120142
https://doi.org/10.1016/j.carbpol.2022.120142
https://doi.org/10.1007/s13213-016-1249-8
https://doi.org/10.1007/s13213-016-1249-8
https://doi.org/10.1051/e3sconf/202014703011
https://doi.org/10.1051/e3sconf/202014703011
https://doi.org/10.1016/j.jgeb.2017.12.006
https://doi.org/10.1016/j.jgeb.2017.12.006

HUAF JOURNAL OF AGRICULTURAL SCIENCE AND TECHNOLOGY  ISSN 2588-1256 Tap 10(1)-2026:5425-5436

Brzezinska, S.M., Jankiewicz, U., & Lisiecki, Thakur, D., Chauhan, A., Jhilta, P., Kaushal, R.,
K. (2013). Optimization of cultural & Dipta, B. (2023). Microbial chitinases and
conditions for the production of antifungal their relevance in various industries. Folia
chitinase by Streptomyces sporovirgulis. Microbiologica, 68(1), 29-53.
Applied Biochemistry and Microbiology, https//doi.org/10.1007/s12223-022-00999-w

49(2),154-159.
https/doi.org/10.1134/S0003683813020014

5436 Truong Thi Thity Hing va cs.


https://doi.org/10.1134/S0003683813020014
https://doi.org/10.1007/s12223-022-00999-w
https://doi.org/10.1007/s12223-022-00999-w

