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TOM TAT

Céc chiing vi sinh vat thé hién hoat tinh enzyme cellulase manh déng vai trd quan trong trong
day nhanh qua trinh phan hity rom ra va tao mun hitu co trén dét trong lta. Do vdy, muc tiéu ciia nghién
cuu la tuyén chon dugc chung xa khuan c¢6 hoat tinh enzyme cellulase cao va xac dinh cac diéu kién
nudi cdy phit hop cho tong hop enzyme cellulase. Két qua nghién ctru da phan Iap tir 12 mau dét trdng
laa tai xa V& Nhai, tinh Thai Nguyén dugc 6 chung xa khuan c6 kha ning phan giai cellulose va xéc
dinh duoc chiing DC-33 ¢6 dudng kinh vong phan giai CMC 16n nhat dat 25,5 mm va hoat tinh enzyme
cellulase cao nhat, dat 21,15 U/mL. Két qua dinh danh phan tir cho thdy chiing DC-33 c¢6 trinh tu gen
16S rRNA tuong dong 99,79 % véi Streptomyces althioticus NRRL B-3981T (AY999791) va duoc dat
tén la Streptomyces althioticus DC-33. Hoat tinh tong hop enzyme cellulase ctia chung DC-33 dat 29,35
U/mL sau 6 ngay nudi ciy trong moi truong chira 2 % CMC, pH =7, nhiét d6 40°C. Két qua ctia nghién
ctiru cho thay chung xa khuan Streptomyces althioticus DC-33 ¢6 tiém nang ung dung trong xu ly rom
ra dé san xuat - phén bén hiru co vi sinh phuc vy san xuét ndng nghiép an toan va bén virng.
Tir khéa: Didu kién nudi cdy, Hoat tinh enzyme cellulase, Streptomyces althioticus, Xa khuén
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ABSTRACT

Microbial strains exhibiting strong cellulase enzyme activity play an important role in
accelerating the decomposition of straw and creating organic humus on rice fields. Thus, the objective
of this study was to select an actinomyces strain with high cellulase activity and to determine suitable
conditions of cultivation for cellulase production. From 12 paddy soil samples collected in Vo Nhai
commune, Thai Nguyen province, six actinomyces strains capable of degrading cellulose were isolated.
Among them, strain DC-33 exhibited the largest CMC hydrolysis zone with a diameter of 25.5 mm and
the highest cellulase activity, reaching 21.15 U/mL. Molecular identification based on 16S rRNA gene
sequencing revealed that strain DC-33 shared 99.79 % sequence similarity with Streptomyces
althioticus NRRL B-3981T (AY999791) and was designated as Streptomyces althioticus DC-33. The
cellulase production of DC-33 reached 29.35 U/mL after six days of cultivation in the medium
containing 2% CMC, at pH = 7 and 40°C. These findings suggest that Streptomyces althioticus DC-33
holds promising potential for application in rice straw degradation to produce microbial organic
fertilizers, contributing to safe and sustainable agricultural production.
Keywords: Culture conditions, Cellulase activity, Streptomyces althioticus, Actinomyces
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1. MO PAU

Tai Thai Nguyén, lua 1 cdy trong
chinh d& dam bao an ninh luong thuc va
phat trién kinh té cia tinh (Nguyén Thi
Quynh va cs., 2023). San Xuat dugc mot tan
laa trung binh s& cho ra 1,2 tdn rom ra kho
(Lé Thi Thanh Thuy va cs., 2011). Véi dién
tich dat trong lua khoang 70,0 nghin ha va
ning suat trung binh 5,5 tin/ha, hang nim
Thai Nguyén c6 khoang 462 nghin tan rom
ra (Nguyén Thi Quynh va cs., 2023). Thuc
té tai Thai Nguyén thuong xay ra tinh trang
ngudi dan d6t rom ra ngay tai dong, day la
nguyén nhan dan dén thoai hoa dat va gay 6
nhiém méi trudng, anh hudng tiéu cuc dén
strc khoe va chit lugng cudc sdng cua cong
d6ng (Lé Thi Thanh Thay va cs., 2011).

Trong canh tac cdy trong, dé han ché
nhiing tac dong khong mong mudn cua
phan boén vo co, nhu lam 6 nhiém nudc
ngam, giam do phi va da dang sinh hoc cua
dat (Alok va cs., 2017), c6 thé anh hudng
tiéu cuc dén strc khoe con ngudi (Ladha va
cs., 2005),.... dd c6 mot sd cong bd vé ung
dung phan hiru co vi sinh chtra vi sinh vét
c6 hoat tinh phan giai cellulose (Tran
Hoang Diing va cs., 2018), ¢6 dinh dam,
kich thich sinh truéng (Hoang Thi Lan Anh
va cs., 2024), phan giai lan (L& Thi Thanh
Thuy va cs., 2012), ... giup gia ting do phi,
cai thién hé vi sinh vat dit va nang cao nang
suét cdy trong, huéng dén nén nong nghiép
an toan va than thién vdi moi truong (Son
& Ramaswami, 1997). Vi vy, thac day
nhanh qua trinh phan hily rom ra va tao mun
hitu co, cin c6 su tham gia ctia cac chung vi
sinh vat thé hién hoat tinh enzyme cellulase
manh. Xa khuin c6 cac dic tinh sinh ly,
chuyén hoa da dang, c6 kha nang sinh téng
hop nhiéu loai enzyme ngoai bao, gop phan
duy tri va can bang hé sinh thai dat (Mukesh
va cs., 2014; Jog va cs., 2012). Theo
Grigorevski va cs. (2005), cellulase tir xa
khuan thugc chi Streptomyces dugc ung
dung trong qué trinh phan hay cellulose,
hemicellulose, lignin ¢6 kha nang chiu nhiét
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tdt. Bén canh do, su c6 mit cia xa khuin
trong dét co thé rc ché sy phat trién va kha
nang khang khang sinh ctia mam bénh (Cai
va cs., 2008). Nghién ctiru dugc thyc hién
nham muc dich phan 14p, tuyén chon ching
xa khuan c6 hoat tinh enzyme cellulase va
xéc dinh cac diéu kién nudi cdy phit hop cho
tong hop enzyme cellulase lam co s& cho
céc nghién ctru tiép theo vé g dung dé san
xuét phan hitu co vi sinh phyc vu phat trién
néng nghiép tuan hoan.
2. NOI DUNG VA PHUONG PHAP
NGHIEN CUU
2.1. Vit liéu nguyén ciru

Vit liéu sir dung trong nghién ctru 1a
cac mau dat trong lua tai xa V& Nhai, tinh
Thai Nguyen Va C4c moi truong nudi cdy xa
khudn, gdm méi truong Gause I cai bién
(GCMC): 10 g Carboxy Methyl Cellulose
(CMC); 0,5 g K:HPO4; 0,5 g MgS04.7H,0;
1,0 g KNOs; 0,5 g NaCl; 0,01 g FeS0O4; 20,0
g agar (néu 1am méi truong thach dia); nude
cat 1000 mL; pH = 7,2-7,4 (Nguyén Thi
Diéu Hanh va cs., 2021) va méi truong dich
thé Tryptic soy broth: 17,0 g peptone
casein; 3,0 g peptone dau nanh; 5,0 g NaCl,
2,5 g K:HPO,; 2,5 g glucose; 1000 mL nude
cat; pH = 7,3 (Nguyén Viét Hung va cs.,
2020).
2.2. Phwong phap nghién ciru

2.2.1. Phwong phdp phdn ldp xa khudn
phdn gidi cellulose

12 mau dit trong lta & cac thon Dinh
Ca, Pha Thuong, Lau Thuong thudc xa Vo
Nhai, tinh Thai Nguyén dugc thu thap va xi
ly theo TCVN 7538 - 6:2010. C4n 1 g mau
dat trong lua pha lodng v&i 100 mL nudce cat
da dugc kht trung, lic 15 phut, sau d6 hut
20 pL trai déu trén méi truong GCMC, 1
nudi trong 5 — 10 ngay & 37°C. Quan sat va
nhén dién cac khuan lac dic trung cia xa
khuén va tién hanh céy ria trén méi truong
thach dia GCMC cho dén khi thu dugc cac
chung xa khuén thudn (Sette va cs., 2005).
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2.2.2. Phwong phdp xdc dinh dic diém hinh
thai, sinh Iy chiing xa khudn phan ldp

Hinh thai vi thé cua xa khuin dugc
kiém tra sau khi nudi trén méi truong
GCMC trong 5-7 ngay ¢ 37°C. Chu tric
cubng sinh bao tir dwgc quan sat trén tidu
ban phong 4m bang kinh hién vi quang hoc
& do phong dai 1000 1an (Nguyén Thi Diéu
Hanh va cs., 2021) va kinh hién dién tir
quét.

Dic diém hinh thai khuén lac cua xa
khudn, gdm mau sic cta khuan ty khi sinh
(KTKS), mau sic ctia khudn ty co chit
(KTCC) va khao sat su hinh thanh sic t6
melanin dugc tién hanh theo phuong phap
dugc mo ta boi Shirling va Gottlieb (1966).
2.2.3. Phuong phap xac dinh hoat tinh
enzyme

Trich ly enzyme: Chung xa khuén c6
kha nadng tao dudng kinh vong phan giai
CMC dugc nudi trong 100 mL moi trudng
moi truong GCMC trong 7 ngay (véi ti 1€
giong khoi dong 1 %), trén may lac, toc do
150 vong/phut & 37°C, sau d6 hut 10 mL
canh truong va ly tam 5000 vong/phut trong
20 phut, loai bo sinh khdi, loc 1dy phan dich
trong va st dung nhu dung dich enzyme
ngoai bao (V6 Van Phudc Qué va Cao Ngoc
Diép, 2011).

Dinh tinh hoat tinh enzyme cellulase:
Trén méi truong thach dia GCMC duc thoi
thach c6 duong kinh 8 mm. Nhé 100 pL
dich trich ly enzyme & trén vao giéng thach
da duc san, dit nhiét do 4°C trong 6 gio,
chuyén sang ti 4m 37°C trong 24 gid; hién
mau vong phin giai co chat bang thudc
nhudém Lugol. Kich thudc vong phan giai
(AD, mm): AD =D —d. Trong d6: D: Buong
kinh vong phan giai va d: Puong kinh 16
thach (Bui, 2014). Thi nghiém duoc ldp lai
3 1an va tién hanh cdy 6 chung trén cing 1
dia thach.

Dinh  luwong hoat tinh enzyme
cellulase: Viéc xac dinh hoat tinh cellulase
thuc hién theo mé ta ctia Miller (1959)
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(duoc trich dan boi Chu Thanh Binh,
2024a), khi duong khir (san pham tir quéa
trinh phan huy cellulose) phan ung vdi
thude thir DNS (3,5-dinitrosalicylic acid) c¢6
mau vang chanh tao thanh 3-amino 5-nitro
salicylic acid c6 mau dé cam va hép thu cuc
dai & budc song 540 nm va cuong do mau
ty 1€ thuan vdi luong dudng khir duge tao.
Hon hop phan tmg gom 300 uL CMC 1 %
(trong dém acetate, pH 5,0) voi 150 pL dich
trich ly enzyme thu dugc ¢ trén, u ¢ 50°C
trong 30 phut. Ngimg phan tng bang cach
bd sung 600 pL DNS, rdi dun s6i hdn hop
trong 5 phit dé tao mau. Tién hanh do d6
hap phu quang ctia san phdm sau phan tng
0 budc song 540 nm. Mot don vi hoat tinh
enzyme la lugng enzyme c6 kha nang xtic
tac chuyén hoa 1 pmol glucose tuong
duong trong 1 phit & didu kién thi nghiém
(pH = 5,0; nhiét d6 50°C).
2.2.4. Pinh danh ching xa khudn tuyén
chon

Chung tuyén chon dugc nudi trong
mdi truong dich thé Tryptic soy broth sau
24 gid & 37°C, tbe do lic 150 vong/phut
(Nguyén Viét Hung va cs., 2020). Sinh khoi
té bao dugc thu bang cach ly tim va dem
tach chiét DNA tong sé theo md ta cua
Sambrook va Rusell (2001). Trinh tu gen
16S rRNA duogc khuéch dai bang phuong
phap PCR, st dung cip mdi 27F 5’-
AGAGTTTGATCMTGGCTCAG-3* va
1492R 5’
TACGGYTACCTTGTTACGACTT-3’
(Frank va cs., 2008). San pham PCR duoc
kiém tra trén gel agarose 1 % va giri doc
trinh tu tai cong ty Macrogen (Han Qudc).
Trinh ty gen 16S rRNA cua ching tuyén
chon dugc so sanh véi cac trinh tu duogc
cong bd, st dung phin mém EzTaxon
server. So d6 pha hé ciia ching dugc xay
dung dwa trén phan mém MEGA v7.0
(Kumar va cs., 2016).
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2.2.5. Khdo sat anh hwéng ciia nong dg chat
cam ung, nhiét do, pH moi truong va thoi
gian nudi dén hoat tinh enzyme cellulase
cia ching tuyén chon

Nubi cdy chiing xa khuan tuyén chon
trong méi truong GCMC 1ong voi ndng do
CMC thay d6i tir 0,5 dén 2,5 % voi budc
nhay 0,5 trén may lic, tdc d6 150 vong/phut
0 37°C, xac dinh hoat tinh cellulose sau 7
ngay nudi cay.

Khao st anh hudng cta nhiét do, pH
mai truong va thoi gian nudi cay duogc thuc
hién thong qua viéc xac dinh hoat tinh
cellulase, khi nudi cdy ching xa khuan
tuyén chon & nhiét do 37°C, 40°C, 45°C va
50°C, pH tir 6,0 dén 8,0 v6i bude nhay 0,5
sau 7 ngy nudi cdy va thoi gian nudi cay 2,
3,4,5, 6,7, 8 ngay trén moi truong chua
néng d6 CMC, pH va nhiét do cho hoat tinh
enzyme cellulase cao nhat.

M3i diéu kién khao sat dugc thuc
hién véi 3 1ap lai doc 1ap (n = 3), két qua
trinh bay dudi dang gia tri trung binh + do
1éch chuén.

2.2.6. Xir Iy 56 liéu

S6 liéu duoc xtr 1y thong ké boi phan
mém JASP 0.19.3.
3. KET QUA VA THAO LUAN
3.1. Phéan 13p va dinh tinh hoat tinh sinh
cellulase cac chiing xa tir miu dit trong
lba

Tir 12 miu dat trong laa, 6 chung xa
khudn tao vong phan giai CMC di duoc
phén 13p va lam thuan. Pic diém hinh thai
khuén lac, khuan ty ciia 6 chung phan 1ap
duge mo ta tai Bang 1 cho biét, khuan lac
cua cac chung phan 14p c¢6 hinh tron, bé mat
16i va phang, mep c6 ria rang cua hoac gon,
mau xam va trang—xam khong sinh sic to
melanin. Pic diém va hinh thai khuén lac
ciia cac ching phéan lap tuong dong voi
khuén lac xa khuan duogc phan lap t mau
dat dugc thu tap tai Thai Nguyén cia DS
Thi Hién va cs. (2014), Lé Thi Hién va
¢s.(2019) va ching xa khuan DH3.4 dugc
phan lap & Pong bang Séng Ctru Long clia
Pham Thi Tuyét Ngan va cs. (2021). Bao tir
clia cac chiing xa khuan tuyén chon c6 dang
hinh ciu, bé mat nhan, kich thudc 1,0-
1,3x0,5-0,7 um (Hinh 1).

Bing 1. Dic diém nhan dién ban ddu cac chung xa khudn méi phan lap

Nguon mau 7 7 Duong kinh Sic to
phan lap tai bac diém khuan lac vong phan giai .
%3 V5 Nhai CMC (mm) KTKS KTCC Melanin
Khuén lac tron, be Tréng-  Vang
) . . S 1A: s a
DC-33 bDinhCa n}gt 161, mép hinh 25,52+ 0,72 &M chanh K
rang cua
R . Khuén lac tron, bé c Tring -  Vang
DC-38 PDinh Ca mit léi’ mép gon 12,3°+ 0,46 Xam cam K
LT-15 LauThuong  \opuan lactron, be 18,5° + 0,63 Xam  Tréng K
mat phang, mép gon
Khuan }ac tron, bé
LT-23  Lau Thuong mdt phang, mép hinh 5,66+ 0,27 Xé&m Nau K
rang cua .
Khuan wlac tron, bé
PT-12  Pha Thuong mat phang, mép hinh 9,5+ 0,41 Xam Nau K
ra’mgwcua .
SM-18  Phi Thugng ~ \hudn lac tron, be 3,51+0,22 Xam ~ am K
mat 161, mép gon nhat

K: khong sinh sdc to melanin; Trén ciing mot cot, cdc gid tri ¢6 ky tw khac nhau thi khac nhau co
nghia ¢ mic y nghia o = 0,05; KTKS: Khuan ty ky sinh; KTCC: Khuan ty co chat.
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Hinh 1. Hinh anh bao tir ctia chting DC-33 trén kinh hién vi dién ttr quét

',)'

Hinh 2. Buodng kinh vong phéri gidi CMC cua cac chung phan lap

banh gia dinh tinh kha nang phan
giai CMC céc chung xa khuan phan 1ap thé
hién trén Hinh 2 cho thay, duong kinh vong
phén giai CMC cac ching khac nhau co y
nghia va dao dong tir 3,5 mm dén 25,5 mm,
trong d6, ching DC-33 c6 duong kinh vong
phan giai 16n nhét, dat 25,5 mm. Theo
Nguyén Thi Diéu Hanh va cs. (2021), xa
khuén c6 dudng kinh vong phan giai CMC
> 20 mm thudc nhém vi sinh vat c¢6 hoat tinh
enzyme cellulase manh.

Két qua danh gia dinh lugng kha
nang phan giai CMC cla cac chung xa
khuan phan lap duoc téng hop trong Bang 2
da xac dinh dugc duong kinh vong phén

5112

giai CMC va hoat tinh enzyme cellulase cta
cac chiing xa khuan nghién ctru c6 sy tuong
ddng tuyén tinh, trong d6 chung DC-33 thé
hién hoat tinh enzyme cellulase cao nhit,
dat 21,15 U/mL, khac biét c6 y nghia so véi
cac chung khac. Hoat tinh enzyme cellulase
cua DC-33 cao hon hoat tinh enzyme
cellulase ctia cac chung xa khudn duoc
Pinky va cs. (2013), Mahmoud va cs. (2014)
va Arunn va cs. (2021) cong bd va tuong
duong vdi hoat tinh cellulase ciia ching
Streptomyces  thermocarboxydus  MIP-
GN36 dugc Chu Thanh Binh (2024a) cong
bd gan day. Ching DC-33 duoc lwa chon
cho cac nghién ciru tiép theo.

Tran Vin Chi va cs.
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Bdng 2. Hoat tinh sinh enzyme cellulase cuia cac ching mdi phén lap

Ky hiéu ching Hoat tinh cellulase (U/mL)
DC-33 21,15+ 0,83
DC-38 4,29°+ 0,28
PT-12 0,629+ 0,06
LT-15 15,62° + 0,77
LT-23 0,36° £ 0,04
SM-18 0,237+ 0,03

Trén cung mot cdt, cac gia tri co ky tw khdc nhau thi khac nhau co nghia o mirc y nghia o. = 0,05

3.2. Pinh danh xa khuin tuyén chon

Trinh ty 16S rRNA ctia chung DC-33
¢0 kich thudc 1470 bp va dugc so sanh voi
cic loai chuin di duoc cong bd trén
Eztaxon, cho thdy chung DC-33 twong dong
99,79 % voi Streptomyces althioticus
NRRL B-3981" (AY999791) (Bang 3).

Theo so do pha h¢, chimg DC-33 cing
nhanh véi Streptomyces althioticus NRRL
B-39817T (AY999791) va dugc sap xép cung
nhom véi cac thanh vién cua chi
Streptomyces (Hinh 3). Ching DC-33 thudc
chi Streptomyces va duoc dat tén la

Streptomyces althioticus DC-33.
Bing 3. Két qua so sanh trinh ty gen 16S rRNA cua chiung DC-33 véi cac loai gin nhit

Loai gén nhét M&E do So nl-lclef)tite

tuong dong (%) sai khac
Streptomyces althioticus NRRL B-3981T (AY999791) 99,79 3/1440
Streptomyces griseoflavus LMG 19344T (AJ781322) 99,72 4/1447
Streptomyces griseoincarnatus LMG 193167 (AJ781321) 99,72 4/1447
Streptomyces labedae NBRC 15864" (AB184704) 99,72 4/1437
Streptomyces viridochromogenes NBRC 3113 (AB184728) 99,38 9/1446
Streptomyces albogriseolus NRRL B-1305" (AJ494865) 99,31 10/1447
Streptomyces heliomycini NBRC 15899" (AB184712) 99,31 10/1447
Streptomyces paradoxus NBRC 148877 (AB184628) 99,31 10/1447
Streptomyces ambofaciens ATCC 238777 (CP012382) 99,24 11/1447
Streptomyces violaceochromogenes NBRC 131007 (AB184312) 99,24 11/1440
Streptomyces collinus NBRC 127597 (AB184123) 99,24 11/1438
Streptomyces longispororuber NBRC 13488 (AB184440) 99,23 11/1420
Streptomyces tendae ATCC 198127 (D63873) 99,17 12/1447
Streptomyces flaveolus NBRC 37157 (AB184786) 99,17 12/1447
Streptomyces violaceorubidus LMG 20319" (AJ781374) 99,17 12/1446
Streptomyces tunisiensis CN-207T (KF697135) 99,13 12/1382
Streptomyces nigra 4527 (MG572975) 99,10 13/1447
Streptomyces solaniscabiei FS70T (MK934943) 98,97 14/1358
Streptomyces iakyrus NRRL 1SP-5482T (JNX101000062) 98,96 15/1447
Streptomyces thinghirensis DSM 419197 (FM202482) 98,96 15/1447
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S|

5| DC-33

 S—

Streptonnices albogrisealnz NRRL B-1305T (AJ494865)
Strepromycas longizporovuber NBRC 134887 (AB184440)
Strepromyces mgra 4327 (MG57297%5)
Streptomyces isris NRRL ISP, 54827 (INXI01000062)

A.‘—ﬁ ‘ Sewpromyces violaceocivomogenes NBRC 131007 (AB184312)
Sreptonnyces collimes NBRC 127597 (AB184123)
Streptomyces heliomycini NBRC 158997 (AB184712)
_; Streptomyces ambaofaciens ATCC 238777 (CPO12382)
Strepromycer grizeoflavis LMG 193447 (AJ781322)
[ Streptomnices solanizcabies FS70T (MK934943)
100 I Strepromyces flaveolus NBRC 37157 (AB184786)

[ Steptomces paradaxus NBRC 148877 (AB184628)

54— Srwpromyces viridocivomogenes NBRC 31137 (AB184728)
100 Snapromyces tendoe ATCC 1981 2T (D63873)
! Streptamyces violaceorubidus LMG 203197 (AJ781374)

— Streptomyces aithioticus NRRL B.30817 (AY999701)

99 Streptonnces griseoincarnane LMG 193167 (AJ781321)
90| Streptomyces tumisiensiz CN-207T(KF69713%)

99" Snupromyces labedae NBRC 138647 (AB184704)

—
0.001

Hinh 3. So d6 pha hé ciia chung DC-33 véi cac loai gan nhat thudc chi Streptomyces dwa vao
trinh tu gen 16S rRNA

3.3. Anh huéng ciia ham lwgng co chit
cam rng dén hoat tinh cellulase tir chiing
DC-33

CMC duoc coi 1a co chit cam tmg
cho viéc sinh enzyme cellulase cua vi sinh

30

21,15d+0,11

20
16,29e + 0,16
10 I
0
0,5 1

Hoat tinh cellulase (U/mL)
o &

24,26c + 0,27

vat (Chu Thanh Binh, 2024a). Két qua danh
gia anh hudng ciia ham luong chit cam tmg
trong méi truong GCMC dugc thé hién tai
Hinh 4.

27,52a+0,26

I 25,080+ 0,07
2 2,5

Nong dé co chét cam ng (%)

Hinh 4. Anh huéng ctia ndong d6 co chit cam tng dén hoat tinh enzyme cellulase ctia chimg DC-
33 khi nuoi trén moi truong GCMC

Két qua Hinh 4 cho théy, hoat tinh
enzyme cellulase tang ty 1¢ thun véi ham
luong co chat cam tng (CMC) tir 0,5 % dén
2,0 % va dat gia tri 16n nhét 1a 27,52 U/mL
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& ndng d6 CMC 2 % CMC. Két qua nay phu
hép véi két luan cia Yati va cs. (2019) vé
su téng hop cellulase ctia vi sinh vat s& cao
hon néu ham luong CMC & ngudng 1,75-

Tran Vin Chi va cs.
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2,0 %. Voi ham lugng CMC 2,5 %, hoat
tinh cellulase giam. Chu Thanh Binh
(2024a) cho biét nong do chat cam ing thira
s& trc ché qua trinh sinh tong hop enzyme.
Nhu vay d6i voi ching DC-33, ndng do chét
cam tng CMC phu hop dé thu dugc hoat
tinh cellulase cao nhit 1a 2 %.

3.4. Anh huéng ciia mdt s6 diéu kién nudi
cAy dén hoat tinh enzyme cellulase ciia
DC-33

Theo Chu Thanh Binh (2024b); Yati
va c¢s. (2019); Mahmoud va cs. (2014);
Pinky va cs. (2013), pH mo6i truong, nhiét
do va thoi gian nudi cay la cac tham s6 anh
huéng tryc tiép dén hoat tinh enzyme
cellulase cta xa khuin thudc chi
Streptomyces. Ket qua nghién ciru vé anh
huéng cua 3 yéu td trén den hoat tinh
cellulase cta ching DC-33 tong hop trong
Bang 4 cho thay, pH méi truong, nhiét do
va thoi gian nudi déu anh huong dén hoat
tinh cellulase voi cac mirc d0 khac nhau,
trong d6 nhiét d6 nudi céy 40°C hoat tinh

enzyme cellulase dat cao nhét 1a 29,38
U/mL) sai khac cé y nghia v6i cac nhiét do
con lai. Két qua nghién ctru twong dong voi
cong bd ctia Yati va cs. (2019) khi nghién
ctru vé diéu kién nhiét do téi wu dé ching
Streptomyces macrosposeus BB32 tong hop
cellulase, nhung lai thdp hon so véi cong bd
cia Chu Thanh Binh (2024a) va Pinky va
cs. (2013) khi cac tac gia déu chimg minh
duogc ching nghién ctru thudc chi
Streptomyces thé hién hoat tinh cellulase
cao nhit & 45°C. Mot cong bd khac cua
Mahmoud va cs. (2014) vé nhiét do thich
hop dé dat hoat tinh enzyme cellulase cao
nhat cua chiing Streptomyces C188 1a 50°C.
Ly do co khéc biét vé anh huong ciia nhiét
d6 thich hop dé san xuit cellulase 13 boi sur
phu thudc vao chung vi sinh vat va sy bién
d6i cua chiing (Immanuel va cs., 2006),
nghia 1a dac diém cua giéng s& quyet dinh
didu kién thich hop cho sy téng hop
cellulase c6 hoat do khac nhau (Pang Thi
Thanh Tam va cs., 2023).

Bing 4. Anh huong ctiia pH mdi truong, nhiét d6 va thoi gian nudi ciy dén hoat tinh enzyme
cellulase sinh boi ching DC-33

Yéu td khao sat Gia tri Hoat tinh cellulase (U/mL)
37°C 27,525+ 0,43
Nhiét do 40°C 29,382+ 0,69
45°C 23,71°+ 0,65
50°C 8,839+ 0,38
6,0 7,626+ 0,31
6.5 18,69°+ 0,54
pH 7.0 29,41%+ 0,40
75 28,650+ 0,22
8,0 12,599 + 0,47
2 ngay 5,86+ 0,28
3 ngay 8,27°+ 0,34
4 ngay 14,2504 0,41
Thoi gian nudi ciy 5 ngay 23,55°+ 0,57
6 ngay 29,35 + 0,63
7 ngay 29,42%+ 0,68
8 ngay 27,17°+ 0,59

https://tapchidhnlhue.vn
DOI: 10.46826/huaf-jasat.vOn3y2025.1293

Trén cling mot cét ciia mot yéu t6 khdo sdt, cdc gid tri co ky tw khéc nhau thi khdc nhau ¢6 nghia & mikc

ynghia a. = 0,05, sau déu + la do lech chuén
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Tuong tu nhiét d6 nudi cdy, pH ban
dau cua moi trudng ciing anh hudng kha sau
sic dén hoat tinh enzyme cellulase cua
chung DC-33. Theo d6, pH ban dau cia moi
truong GCMC phtt hop nhat dé nuéi DC-33
cho hoat tinh enzyme nay thé hién cao nhat
& pH = 7,0. Két qua nay phu hop voi cong
b6 trude d6 cia Chu Thanh Binh (2024a) va
Pinky va cs. (2013) vé pH nuéi ciy phu hop
cho mét s6 chiing thudc chi Streptomyces la
7,0. Vé thoi gian nudi cdy, sau 7 ngay dat
gia tri hoat d0 enzyme cellulase cao nhét,
tuy nhién khong co sai khac vé mat thong
ké so v6i sau 6 ngdy nudi. Vi vy dé tiét
kiém chi phi van hanh trong san xuat, thoi
gian nudi cdy phu hop nhat voi ching DC-
33 trén moi truong GCMC véi pH = 7,0 &
nhiét d6 40°C la 6 ngay.

4. KET LUAN

Tir 12 mau dat trong lua tai xa Vo
Nhai, tinh Thai Nguyén da phan lép duoc 6
chung xa khuan c6 hoat tinh phan giai CMC
va tuyén chon dugc ching DC-33 ¢6 duong
kinh vong phéan giai CMC 16n nhét dat 25,5
mm va hoat tinh enzyme cellulase dat 21,15
U/mL. Trinh tu 16S rRNA cta ching DC-
33 ¢o kich thudc 1470 bp twong dong
99,79% v&i Streptomyces althioticus NRRL
B-3981T (AY999791) va duoc dit tén la
Streptomyces althioticus DC-33. Chung
Streptomyces althioticus DC-33 c¢6 hoat
tinh enzyme cellulase cao nhét la 29,35
U/mL trong méi truong c6 ndng d6 CMC
2,0 %; pH = 7, nhiét 6 40°C va thoi gian
nudi ciy 6 ngay.
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