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Tém tat. Hé vi sinh vat trong da day bo rat phong phi, co vai tro chinh trong viéc ti€u hoa cac loai thire an
giau cellulose. Nham tuyén chon céc chung vi sinh vat co tiém nang tmg dung dé phan huy phé pham nong
nghiép giau cellulose, 37 ching vi khuan va 4 chiing nam phan 1ap tir da day bo dugc kiém tra cac dic tinh
sinh 1y va ddc diém khuan lac. Trong s6 d6, 18 chung vi khuan va 3 chung vi ndm c6 hoat tinh phéan giai
cellulose bang enzyme ngoai bao khi duoc kiém tra trén moi trudng chura carbomethyl cellulose (CMC).
Nim chiing vi khuan va 2 chiing ndm c6 hoat tinh phan giai cellulose manh nhat, véi chi sé D/d>2.5 (duong
kinh vong phan giai/duong kinh khuan lac) ddi voi vi khuan D/d>1.5 d6i véi ndm mdc duoc lya chon va
dinh bang giai trinh ty viing gen 16S rRNA va ITS, theo thtr tu. Két qua phan tich cho thay, cac ching K9,
Db1, T8, va Db7, N1 va N2 lan luot 1a Bacillus flexus, Bacillus megaterium, Bacillus subtilis, Acinetobacter
calcoaceticus, Aspergillus versicolor va Aspergillus terreus véi muac do tin cay trung binh va cao, c6 tiém
ning ng dung dé san xuat cac ché pham vi sinh vat phan giai phé pham ndng nghiép giau cellulose.

Tur khoa. 16S rRNA, cellulase, da day bo, ITS, vi sinh vat phan giai cellulose.

ISOLATION AND IDENTIFICATION OF RUMEN CELLULOLYTIC
BACTERIA FOR AGRICULTURAL BYPRODUCT BIO-DEGRADATION

Abstract. Cow rumen microbes play an important role in cellulose digestion in animal nourishment. To
select potential microorganisms for cellulose bio-degradation in agricultural byproducts, thirty-seven
bacteria strains and four mold strains which were isolated from the cow rumen were identified and described
charateristics and physiology of colony and cells. Among them, eighty bacteria strains and three mold
strains showed cellulose-degrading activities on carbomethyl cellulose (CMC) medium. Five bacteria
strains and two mold strains with highest of cellulose-degrading activities, due to hydrolyzed CMC halos
diameters/colony diameter >2.5 for bacteria and >1.5 for molds, were selected for identify by 16S rRNA
or ITS, respectively, gene sequencing. The results indicated that K9, Db1, T8, va Db7, N1 and N2 strains
were Bacillus flexus, Bacillus megaterium, Bacillus subtilis, Acinetobacter calcoaceticus, Aspergillus
versicolor va Aspergillus terreus, respectively, with similarity index at medium and high level.
Keywords. 16S rRNA, cellulase, cellulolytic bacteria, cow rumen, ITS.

1 GIOI THIEU

Viét Nam la mot trong nhing quéc gla ¢6 nén ndng nghlep phat trién. Cing véi xu hu:omg phat trién, hang
nam lugng phé phdm tir qué trinh che bién cac san pham nong san, thyc pham 1a rat 16n, nhat 1a cac phé
pham giau cellulose, v&i khoang gan 900 triéu tin [1, 2]. Luong chét thai nay di va dang gay kho khan cho
viéc xtr 1y, de doa 6 nhiém méi truong voi nhitng dia phuong c6 thé manh vé san xudt nong nghiép [3].
Bén canh d6, mét s6 thoi quen xir 1y chat thai giau cellulose nhu ddt, chon 1ap thuong gy hau qua nghiém
trong tGi moi truong dat, khdng khi, hé vi sinh vat, cay trong [4, 5].

Da day cua dong vat nhai lai khong cé cac tuyén tiéu hoa nhung c6 vai tro rat quan trong, khong nhitng la
noi chira thirc an ma & dy con xay ra rat nhiéu qua trinh phan giai va phan ang hoé hoc gidp cho viéc tiéu
hoé chét xo nhu qué trinh 1én men, phén giai cac chét hitu co, tong hop va hap thu cac chat dinh dudng [6,
7]. Khéc voi dong vat c6 da day don nhu lon, ngua, da day bo cé ciu tao phuc tap gdm 4 tdi: da c6, da td
ong, da la sach va da mui khé. Da ¢ & trau bo truong thanh chiém ti 80-90% dung tich toan bo da day va
70-75% dung tich co quan tiéu hoa. Long nhung & thanh da co rat phat trién da lam ting bé mat tiép xuc
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vé6i thire an 1én nhiéu lan. Trong da c6 trau bo c6 mot luong 16n vi sinh vat bao gdm vi khuan, vi nam,
protozoa [8]. Tir ndm 1941 cho dén nay, nhitng céng trinh nghién ctru da cho thiy c6 t6i hon 200 loai vi
khuan da c6 da duoc mo ta [9]. Tong s vi khuan cd trong da co thuong vao khoang 10°-101° té bao/g chat
chtra da co. Trong da co vi khuan ¢ thé ty do chiém khoang 25-30%, sé con lai bAm vao cac mau thuc an,
trd ngu & cac nép gap biéu md va bam vao protozoa [8]. Nhd hoat dong cua hé vi sinh vat nay, thirc an giau
cellulose duoc tiéu hod va tao thanh cac chat dinh dudng nhu acid béo, acid amin, vitamin [10]. Hé vi sinh
vat trong day day dong vat nhai lai dugc dénh gia c6 tiém ning wng dung rat 16n trong viéc xir Iy phé phu
pham néng nghiép giau cellulose [11].

Nghién ciru nay duoc thyc hién nham tuyén chon nhitng chung vi sinh vat ¢6 hiéu qua phan giai cellulose
cao phi hop cho dinh huéng tng dung san xuat cac ché pham xi ly chit thai néng nghiép giau cellulose.

2 VAT LIEU VA PHUONG PHAP NGHIEN CUU

2.1 Vit liéu nghién ctru

Cé4c méu da day bo duoc thu nhéan tir Trai giét md tap trung tinh Pong Nai. Miu da day duoc bao quan &
4°C trong céc thung gitr lanh v6i cac tai d4 kho sudt trong qua trinh van chuyén. Cac miu dwa vé phong
thi nghiém duoc bao quan trong ta lanh & 4°C cho dén khi sir dung dé phan 1ap vi sinh vét va khong bao
quan qua 24 gio.

2.2 Phwong phap nghién ctru

Phdan ldp vi sinh vit phdn gidi cellulose

Céc chung vi sinh vt trong dich da day bo duoc phén 1ap trén mdi trudng co ban chira ngudn carbon duy
nhit 1a carboxymethyl cellulose (CMC), v6i thanh phan bao gém: 1g (NH4),SOq; 1.31g KoHPO,.3H-0;
0.59 MgS0..7H,0; 0.001g NaCl; 10g CMC; 15g agar; nudc dén di 1 lit. Méi trudng dugc diéu chinh dén
pH 7 dé phan 1ap vi khuén va pH 5.5 dé phan 1ap vi nAm. Dich thu nhén tir bé mit da day dugc pha lodng
trong nudc mudi sinh 1y vo tring va cay trai trén dia Petri chira moi truong phan 1ap. Cac dia phan lap vi
sinh vat duoc dit trong ti & didu kién 30°C dé phan lap ndm mébc va 37°C dé phan 1ap vi khuan. Diéu kién
thiéu khi dugc duy tri trong cac binh kin (Mclntosh & Filde’s jar) véi cac tii hap thu oxy AnaeroPack-
Anaero (Mitsubishi, Nhat Ban).

Khdo sdt kha nang phdn gidi cellulose cua cdac chung vi sinh vit phdn ldp

Kha ning phén giai cellulose bang enzyme cellulase ngoai bao ciia cac ching vi sinh vat phan 1ap dugc
thyc hién trén méi truong c6 ngudn carbon 1a CMC véi thanh phan twong tw nhu trén. Cac ching vi sinh
vat duoc nudi cdy 3 ngay & 37°C ddi véi vi khuéan va 30°C dbi v6i ndm mbe. Hiéu qua phan giai CMC duoc
xac dinh bang cach do vong phén giai trén dia Petri chira moi truong nuéi ciy voi thude thir lugol.

Xdc dinh cdac ddc tinh cua cdc chung vi sinh vt

Dic tinh di dong cia cac chiing vi khuan duoc thyc hién bang phuong phép cay thang dimg vao méi truong
thach sau cao thit peptone, cac éng thach dugc u 6 37°C. Sy anh hudng cua pH va nhiét do ddi voi sy sinh
truong cla cac ching vi sinh vat phan lap duogc thyc hién trén moéi truong CMC cé pH lan luot 5.5, 7.0 va
9.0. Sau 2 ngay tién hanh so sanh su sinh trudng ciia cac ching vi sinh vat. Hoat tinh enzyme catalase cua
vi sinh vét dugc xac dinh bang thir kha ning phén giai dung dich H,0,. Dic tinh Gram cta vi khuan dugc
xéc dinh bang phuong phap nhuém Gram.

Téach chiét DNA tong sé

DNA tong sb cua cac chung tim mdc dugc tach chiét theo phuong phap CTAB cai tién cia Doyle and
Doyle (1987) [12]. Sinh khdi to nam (200 mg) dugc nghién trong 1000 pl dung dich dém tach chiét (NaCl
1.5M, TrisHCI (pH 8.0) 100 mM; EDTA (pH 8.0) 20 mM, CTAB 4%) va dugc u 60°C trong 15 phit. Hon
hop duoc bd sung 800 ul chloroform : isoamyl alcohol (ti 16 24 : 1), va ly tim & tbc d6 13000 rpm trong 10
phat & 4°C. Dich ndi duoc thu nhan va bo sung 800 pl isopropanol lanh dé tia DNA. Tia DNA tiép tuc
dugc hoa tan vao 800 pul ethanol 70% va ly tdm & 13000 rpm trong 10 phut ¢ 4°C. Tta DNA dugc thu nhian
va hoa vao 50 ul dung dich TE truéc khi bao quan & -20°C. DNA téng s cuia cac chung vi khuin duoc thu
nhan theo phuong phép duoc mo ta boi Maniatis et al. (1982) [13] vai sinh khdi vi khuan dugc ly giai trong
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dém ly giai chtra 10% SDS 20 mg ml-1 proteinase K ¢ 37°C trong 1 gi¢. Céac budc tiia thu nhan DNA duoc
thuc hién tuong ty nhu mo ta & trén.

Khuéch dgi viing gen 168 rRNA ¢ vi khudn va ITS ¢ ndm moc

Ving gen 16S rRNA ciia vi khuan va viing gen ITS ciia nAm méc dugc khuéch dai bang ky thuat PCR véi
cac cap moi duge liét ké trong Bang 1. Thanh phan phan tmg trong thé tich phan tmg 25ul bao gdm: 15pl
Go Taq Green Master Mix (Promega, M¥), 5ul mdi mdi xudi va nguoc ¢6 ndng do 10 pM, 5ul nude khir
ion va 5ul miu DNA. Chu ky nhiét ctia phan tng PCR duoc thyc hién trén may Mastercycler (Eppendorf,
Pric) gdm cac budc: 3 phit & 94°C; 1ap lai 33 chu ky ctia cac bude bién tinh mach khuon (30 gidy & 94°C),
bat cap mdi (30 gidy & 50-55°C) va tong hop mach mai (1 phit & 72°C); phan tmg hoan thiét & 72°C trong
10 phat. San phim PCR duogc dién di trén gel agarose 1% dé kiém tra két qua. San pham khuéch dai duoc
giai trinh ty tai Cong ty Nam Khoa Biotek (Tp. Hd Chi Minh).

Béng 1: Trinh tu nucleotide cac cip moi sir dung cho cac phan tng PCR

Tén gen Loai moi Trinh tu nucleotide
16S rRNA Moi xudi 5’-AGAGTTTGATCCTGGCTCAG-3’
Moi nguoc 5’-AAGGAGGTGATCCAGCCGCA-3’
ITS Mobi xudi 5’-TCCGTAGGTGAACCTGCGG-3’
Moi nguoc 5’-TCCTCCGCTTATTGATATGC-3’

Xdy dwng cdy phadt sinh loai

Trinh ty viing gen 16S rRNA ctia vi khuan va ving gen ITS ctia ndm mdc dugce kiém tra 6 chinh x4c bang
phan mém Finch TV va hiéu chinh bang phin mém Seaview. Cac chiing tham chiéu dugc 13y tir ngan hang
dir liéu NCBI va duoc sip dong bang phan mém ClusatIX2.1. Cay phat sinh loai ciia cac chiing phan tich
va cac chiing tham chiéu dugc xay dung trén phan mém MrBayes phién ban 3.2.6.

3 KET QUA VA THAO LUAN

3.1 K&ét qua phén 1ap vi khuin phan giai cellulose tir da day bo

Ttr dich da day thu nhan tai 4 vi tri da co, da to ong, da 14 sach, da 14 khé da phén 1ap dwoc 37 ching vi
khuan va 3 ching nam moc (Hinh 1). Vi khuan dugc phéan 1ap nhiéu nhat ¢ da co vadi 11 chung, tiép theo
la 14 khé vai 9 chang, da td ong va la sach ¢6 8 chung. Co mot ching vi khuan ton tai & tat ca cac vi tri phan
lap trong da day bo.

Hinh 1: M6t s6 ching vi sinh vat phan lap tir da day bo trén méi truong CMC. (A) ching K9, (B) chiing
T8, (C) chung N1, (D) cting N2
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Cac chung vi khuan dugc nhuém Gram va xac dinh mot s dic tinh sinh 1y co ban. Két qua dugc mo ta
trong Bang 2. Pa s6 cac chung vi khudn phat trién t6t & méi truong c6 pH trung tinh hodc kiém nhe. Chi
mot s6 chiing pht trién yéu & méi trudng cé pH acid yéu. Nguoc lai, cac chung nAm mdc phat trién thuan
loi hon & moi trudong c6 pH yéu. Piéu nay phu hop véi didu kién dic trung cta da day bo c6 pH khoang
6.5 [10] va 1a diéu kién 1y tudng cho su hoat dong cua vi khuin hon 1 ndm mdc. Phan 16n cac chung vi
khuén c6 kha ning di dong va co hoat tinh enzyme catalase (dic trung cta vi sinh vat hiéu khi hodc hiéu
khi tay nghi).

Bang 2: Pac tinh cla cac chung vi sinh vt

Ky pleu T”}h di | Hoat tinh PH Gram Pic diém khuan lac
ching dong catalase 55 ‘ 7 ‘ 9
Vi khuan

X1 + - + +++ | +++ | G+ | Hinh tron, mau tring duc, nhay, mat
bén nhd

X2 + + + +++ | 4+ G- Hinh tron, mau tring, mép trong trang
duc ngoai nhat hon, hoi nhay, sat mat
thach

X3 - - - ++ +++ G- Hinh tron, mau vang nhat, hoi nhay

X4 + + + | +++ | +++ | G+ | Hinhtron, mau tring, mép trong trang
duc ngoai nhat hon, nhay, sat mat
thach

X5 + + - ++ ++ G+ Dang bat dinh, tréng duc, mép phan
thuy, hoi nhay

K1 + + ++ ++ G+ Tron, bén trong co tia tia ra, trang duc,
hoi nhay

K2 + + + ++ +++ G- Hinh tron, mau tring, mép ngoai tring
trong, mép trong ddm hon, nhay

K3 + + - +++ ++ G- Hinh tron, trfmg duc, nhay nhiéu

K4 + + - ++ ++ G- Hinh tron, mau trang, cé ria, mép
ngoai tring trong, co ria. Mép trong
trang duc

K5 + + - +++ ++ G+ | Tron, cac hinh tron dong mirc, trang
trong, it nhay

K6 + + - ++ ++ G+ Tron, bén trong co tia va cac ddm,
vang nhat, it nhay

K7 + + - ++ ++ G- Bat dinh, mau trang duc, hoi nhay

K8 + + - ++ | +++ | G+ | Batdinh, mau tring duc, nhay nhiéu

K9 + + - ++ ++ G+ | Bat dinh, tring duc, mép hoi, it nhay

R1 + + - ++ ++ G+ Tron, tr'fmg duc, nhay nhiéu, mat bén
nho

R2 + + - ++ ++ G+ Bat dinh, traing duc, mép coé ria, it
nhay

R3 + + + ++ +++ G- Bt dinh, mau trang, mép phén thiy

R4 + + - ++ +++ G- Tron, tréng duc, mdt bén nho, it nhay

R5 + + - +++ | 4+ G+ Hinh hoa clc, vang nhat, it nhay

Dal + - + +++ ++ G+ Tron, vang nhat, mép ngoai nhat hon
mép trong, it nhay

Da2 + - + +++ ++ G- Tron, trang duc, nhay nhi€u, mat bén
nho

Da3 + + - ++ +++ G- Bat dinh, trang, mép phan thuy, it
nhay
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Da4d + - ++ ++ G- Trong, trang trong, c6 ria, bang mat
thach

Dbl + - +++ |+t G+ | Tron, bén trong co6 cham vang, tring
duc, nhd, it nhay

Db2 + - +++ | +++ G- Tron, tring trong, c6 ria, mép ngoai
nhat hon mép trong

Db3 + - ++ ++ G+ | Bat dinh, tring, mép phan thily, bang
mat thach

Db4 + - ++ ++ G+ Tron, trang duc, mat bén nho, nhay
nhiéu

Db5 + - ++ +++ G- Tron, vang nhat, hinh hoa ctc, mép
ngoai vang nhat mép trong ddm hon

Db6 + - +++ ++ G- Hinh hoa ctc, mép ngoai trang trong,
mép trong vang dam, nhay

Db7 + + +++ | +++ G- Mau trang duc, sat mat thach, khong
ngay

T1 + - ++ | ++ G- | Tron, vang nhat, co ria,it nhay, bang
mat thach

T3 + + ++ ++ G- Hinh hoa clic, mép ngoai vang nhat
mép trong ddm hon, nhay nhiéu

T4 + - +++ ++ G+ | Tron, cac hinh tron dong muc, tring
trong, it nhay

T5 + - + ++ G+ Hinh tron, mau vang, rang cua, trong
dam hon ngoai, it nhay

T6 + - ++ ++ G+ | Vang dam c6 vién trang trong, mép
tron, it nhay

T7 + + +++ ++ G+ | Vang dam c6 vién trang trong, nho ra
c6 rang cua, it nhay

T8 + - +++ | +H+ G+ | Khuan lac tron, cc hinh tron dong
muc, it nhay, mau vang

Nam moc

N1 +++ + - Mau xanh dam, khuén lac tron xung
quanh c6 vong s¢i to mau trang. Co
quan sinh san dang hoa cuc.

N2 +++ + - Mau vang dam xung quanh c6 nhiéu
to tring dang soi. Co quan sinh san
dang hoa ctc.

N3 +++ + - Mau den, dang s¢i. Co quan sinh san
dang hoa ciic.

3.2 Kha niing phan gidi cellulose ciia cic ching vi sinh vat

Trén méi trudng CMC, cac chung vi sinh vét phéan 1ap déu c6 kha nang phén giai cellulose thé hién ¢ vong
phan giai cellulose xung quanh khuan lac khi thir bang thudc thir logol (Hinh 2). Mot sé ching vi khuan c6
kha nang phan giai manh nhu K9, Dbl, Db7, T7 T8, Vong phan giai c6 duong kinh gap hon 2.5 1an duong
kinh khuén lac (Bang 4). Trong s cac chung nam mdc, chung N1 va N2 ¢6 hiéu qua phan giai tot nhat, voi
dudng kinh vong phan giai 16n hon 1.5 14n so véi dudng kinh khuan lac.

Bang 4: Kha ning phan giai cellulose bing enzyme cellulase ngoai bao ciia cac ching vi sinh vat phan lap
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X2 0.42+0.01 0.35+0.02 1.2
X3 0.57+0.05 0.48+0.01 1.2¢
X4 0.5+0.04 0.42+0.03 1.2
K1 0.47+0.04 0.42+0.02 1.12¢
K2 1.45+0.13 0.75+0.04 1.93°
K8 0.7+0.11 0.4+0.03 1.82¢
K9 1.06+0.23 0.38+0.05 2.81°
R4 0.58+0.03 0.3+0.05 1.84¢
Da2 0.65+0.02 0.45+0.03 1.4
Dbl 0.78+0.05 0.28+0.04 2.86°
Db2 0.7+0.07 0.33 +0.02 2.12¢
Db7 0.65+0.01 0.23+0.01 2.78°
T4 1.13+0.05 0.98+0.09 1.37¢
T5 0.78+0.03 0.46+0.03 1.82¢
T6 1.06+0.06 0.45+0.02 2.38%
T7 0.88+0.06 0.33+0.02 2.74°
T8 1.65+0.15 0.38+0.03 4.65%
N1 0.8+0.03 0.4+0.01 2.0°
N2 1.9+0.21 1.1+0.08 1.73«
N3 2.15+0.09 2.1+0.12 1.02¢

Céc chit khac nhau kém theo so bi€u thi sy khac biét c6 ¥ nghia & mac p<0.05

91

Hinh 2: Kha nang phan giai celllulose ctia cac ching vi sinh vét phan 1ap. (A) chung K9, (B) chung T8,

(C) chung T7, (D) chung Db1, (E) chung Db7
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3.3 Két qua dinh danh cac chiing vi sinh vat bﬁng phwong phap giai trinh tw

Dua véao kha ning phan giai cellulose, 5 ching vi khuan (K9, T7, T8, Dbl va Db7) va 2 chiing vi nam (N1,
N2) duoc lya chon dé dinh danh. K&t qua khuéch dai bang k¥ thuat PCR vdi cap moi dac hiéu cho thay ving
trinh ty gene 16S rRNA dugc khuéch dai cua 5 chung vi khuan c6 kich thudc khoang 450 cap base (Hinh
3A). Boi v6i 2 ching nam moc, vung trinh ty ITS dugc khuéch dai ¢ kich thudce 520 cép base (Hinh 3B).

\Y K9 7 T8 DB1 DB7Y

Hinh 3: Két qua khuéch dai bang k¥ thuat PCR viing gen 16s rRNA cua 5 chiing vi khuan (A) va ITS cua
2 ching ndm méc (B). M: Marker 100 bp.

San pham PCR khuéch dai viing gen 16S rRNA va ITS dugc gidi trinh ty hai chiéu va duge blast véi co s&
dir liéu cua NCBI dé tim trinh tu tham van ctia mot s chung vi sinh vat c6 trinh vung gen 16S rRNA va
ITS tuong dong. Dung phan mém MrBayes, cdy phat sinh loai cta 5 chung vi khuén phan 13p va 2 chung
nam méc dugc thiét 1ap. Két qua phan tich tir cay phat sinh loai cho thay chung DBI1 cung diém nhanh véi
loai Bacillus megaterium voi chi s6 bootstrap la 80. Ching DB7 cung diém nhanh vdéi loai Acinetobacter
calcoaceticus véi chi sé bootstrap 12 100. Chung K9 cung diém nhanh véi loai Bacillus flexus véi chi sd
bootstrap 1a 91. Chung T7 cung diém nhanh véi loai Bacillus anthracis véi chi s6 bootstrap 1a 72. . Chung
T8 cung diém nhanh véi loai Bacillus subtilis véi chi s6 bootstrap 1a 100 (Hinh 4A). Hai ching nim moc
N1 va N2 cung diém nhanh véi Aspergillus versicolor va Aspergillus terreus, theo thir tw, véi chi sd
bootstrap 1an luot 1a 72 va 99 (Hinh 4B). Céc chi sb bootstrap & cac nhanh c6 su phan bd cia cac chung vi
sinh vat c6 muc d9 tin cdy trung binh (65-85%) va cao (>85%).

Trong sb 5 chung vi sinh khudn duoc dinh danh, ¢6 bén ching thude chi Bacillus va mot ching thudc chi
Acinetobacter. Piéu nay ciing pht hop véi cic nghién ctru trude ddy cua V3 Vin Song Toan va cong su
(2017) [14], Nguyen Hoang Anh va cong su (2017) [15], Zhang et al. (2018) [16], cac loai vi khuan thudc
chi Bacillus chlem vu thé trong da day bo. Cac chung vi khuan thugc chi Bacillus c6 vai tro quan trong
trong viéc tiét enzyme ngoai bao hd tro tiéu hoa cellulose ¢ trong thirc dn ciia bo [15]. Su tdn tai cua ching
vi khuan thudc chi Acinetobacter trong da day bo ciing di duoc xac dinh trong nghién ctru cua Chang et al.
(2015) [17]. Trong s cac chiing vi khuan phéan lap dugc, co thé thay ton tai ca cac ching gay bénh & vat
nudi nhu ching T7. Két qua phéan 14p va dinh danh ciing xac dinh dugc cac ching nAm mdc thude chi
Aspergillus tir day day bo. Su hién dién cua chi ndm méc nay di dwoc ghi nhan trong nghién ciru cua
Aihemaiti et al. (2013) [8] va Oyeleke and Okusanmi (2008) [6]. Nhu vay, su ti€u hod thitc &n giau cellulose
trong da day bo c6 su hoat dong phdi hop ciia nhidu ciia cac chiing vi sinh vét khac nhau. So v6i cac nghién
ctru trude day dugc thue hién bdi cac tac gia trong va ngoai nudce [6, 8, 14, 15, 16, 17], nghién ciru nay da
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dinh danh chi tiét dén loai bang k¥ thuat giai trinh tw gen d6i véi mot sé cac vi sinh vat phan 1ap tir da day
bo. Pay 1a co sé quan trong d€ rng dung dugc cac vi sinh vat ndy vao trong san xuat cac ché pham de xir
ly méi truong, phan hity cac chat thai giau cellulose.

A

Hinh 4. Cay phat sinh loai cta cac chung vi khuan (A) va nim méc (B) phan lap tir da day bo. Chung
ngoai cho ciy phat sinh loai ctia vi khuan 1a Escherichia coli va ciia nAm mdc 1a Penicillium chrysogenum
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4 KET LUAN

Da day bo c6 sy hién dién cua sb luong 16n cua céc chiung vi khuén va lugng nhé hon cac ching nam moc.
Pa s6 cac ching vi sinh vat co kha ning phén giai cellulose bang enzyme cellulase ngoai bao. Dua vao
phuong phap dinh danh bang giai trinh t viing gen 16S rRNA va ITS, cac chiing vi sinh vat ¢6 tiém ning
g dung dé san xuét cac ché pham vi sinh vét hitu ich phan giai phé phu pham nong nghiép giau cellulose,
bao gdm K9, Db1, T8, va Db7, N1 va N2 lan luot 1a Bacillus flexus, Bacillus megaterium, Bacillus subtilis,
Acinetobacter calcoaceticus, Aspergillus versicolor va Aspergillus terreus vai mirc do tin cdy trung binh
va Cao.
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