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TOM TAT

Vi khuén phan giai cellulose c6 vai trd quan trong trong hé sinh thai nhd hoat tinh enzyme ngoai bao, dwoc trng
dung trong xt ly chét thai thyc vat. Vi vay, nghién clru nay nham phan Iap va xac dinh dwoc loai vi khun trong rudt
giun dat c6 kha nang phan hdy cellulose tir 6 c6 thé (ng dung vi khudn d& phan hay phu phdm trong néng nghiép. 30
chiing vi khuan phan 1ap t rudt giun dét véi hinh thai khuén lac chi yéu 1a mau tréng, hinh tron, t& bao hinh que, Gram
duong va c6 kha nang di déng. Hoat tinh phan giai cellulose clia vi khudn dwoc dinh tinh bang phwong phap khuéch
tan trén giéng thach. Két qua cé 53,33% sb chiing vi khuan cé kha néng phan giai CMC (carboxymethyl cellulose),
dudng kinh vong phan giai trong khodng 2,67-24,67mm, chiing vi khuadn c6 kha nang phan gidi CMC manh nhét 1a
NT20 (24,67 + 1,15mm). Hoat tinh cellulase dwoc xac dinh béng phuong phap DNS. Két qua cho thay vi khudn NT20
sinh ra ham Iwong dwéng khir cao nhét (50,70 1,01 pg/ml) so véi cac chiing vi khudn con lai sau 48 gi®y nudi cdy. Vi
khuan NT20 cé kha nang phan hdy phu pham rau ci xanh dat cao nhat & thdi diém 10 ngay 1a 51,33%. Vi khuan NT20
c6 trinh tw gen 16S rRNA twong ddng 100% véi vi khuén Bacillus amyloliquefaciens strain HT-22-B1.

Tl khoa: cellulase, Bacillus amyloliquefaciens, CMCase.

Isolation and Selection of Bacteria Capable of Cellulose Decomposition
from Earthworm Gut

ABSTRACT

Cellulose-degrading bacteria play an increasingly important role in the ecosystem based on their extracellular
enzyme activity, which is used for treatment of plant waste. This study aimed to identify the bacteria species in the
gut of earthworms that are capable of decomposing cellulose, so that bacteria can be applied to decompose
agricultural by-products. 30 bacterial strains were isolated from the gut of earthworms with colony morphology mainly
white, round, rod shaped cells, gram positive and hads the ability to move. Cellulolytic activity was qualified by agar
well diffusion method. The results showed that 53,33% of bacterial strains were capable of degrading CMC
(carboxymethyl cellulose) with the degrading ring diameter in the range of 2,67-24,67mm, bacterial strain with the
strongest ability to degrade CMC was NT20 (24,67 + 1,15mm). Bacterial cellulase activity was determined by DNS
method. The result showed that bacterial strain NT20 had the ability to produce the highest reducing sugar content
(50,70 £ 1,01 pg/ml) compared to the remaining bacterial strains after 48 hours of culture. NT20 bacteria had the
ability to decompose 51,33% of green vegetable by-products within 10 days. The 16S rRNA gene sequence of
bacterial strain NT20 was 100% similar to Bacillus amyloliquefaciens strain HT-22-B1.

Keywords: Cellulase, Bacillus amyloliquefaciens, CMCase.

L DAT VAN BB bén.gA cach d()’tﬂgé{r. lén\g phi va anh hudng
: nghiém trong t6i méi truong. Theo Huang & cs.
Noéng nghiép 14 nganh kinh t& quan trong (2013) chat thai rau mau 12 mot trong nhiing

ciia Viét Nam. Bén canh san lugng rau mau loai ch&t thai néng nghiép c6 thé bi phan huy

ting, chat thai ti rau mau ciing tang lén nhu tao ra mui héi va giy ra nhiéu van dé moéi
canh, 14, than.. hau hét bi thai bd hodac xti Iy  trudong khac nhau. Cellulose 14 mdt trong
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nhiing thanh phan chu yéu cé trong chat thai
rau mau. Tuy cadu tric cellulose bén viing
nhung lai bi thuy phan dé& dang bdi enzyme
cellulase do vi sinh vat tiét ra (Juturu & Wu,
2014). St dung vi khudn c6 kha nang sinh ra
enzyme ngoai bao dé xt 1y chét thai hitu co
chta cellulose 1 bién phap mang lai nhiéu lgi
ich vé kinh t& va moéi trudng (V6 Van Phudc
Qué & Cao Ngoc Diép, 2011).

Giun dat thudéc nhém ddong vat quan trong
trong hé sinh thai d4t, ngudén thic an quan
trong ciia giun dat chu yéu 1a thuc vat (Brown &
cs., 2004). Rudt giun dat chta hé vi khuén
phong phtd mang lai nhiéu lgi ich trong qua
trinh tiéu hoéa cellulose. Mot s6 vi khuén trong
ruét giun d4t nhu Burkholderia sp.,
Pseudomonas sp., Bacillus sp., Acinetobacter sp.
c6 kha néng sinh ra enzyme cellulase v6i hoat
tinh cao va c6 vai tro lam tang kha ning tiéu
héa cellulose cua giun dat (Fujii & cs., 2012,
Jyotsna & cs., 2010; Mai Thi & cs., 2017; Dey &
cs., 2018). Vi khudn Bacillus pumilus tit rudt
giun dit c6 vai trd quan trong gitp phan huy
chat thai hiiu co (Shankar & cs., 2021). Bén
canh d6, vi khudn trong rudt giun dét cé tiém
ning ing dung lam phan bén sinh hoc hiéu qua,
vita mang lai 10i ich cho cay trong vira lam gidm
6 nhiém moéi truong do chat hitu co thuc vat gay
ra (Banerjee & cs., 2019). Nghién ciiu cia Yang
& cs. (2023) cho thdy rang trong dudng rudt
giun dat chtia hé vi sinh vat phong phi c6 vai
tro cht yéu trong viéc phan gidi cellulose, su
hién dién cta chiing trong rudt giun dat ban dia
gitp sy phan huy cellulose nhanh hon. Vi vay,
nghién ctu nay nham tim ra cac chung vi
khudn c6 kha ning phan giai cellulose tit rudt
giun dat 1a can thiét, td d6 c6 thé tng dung
chung vi khuén c6 tiém nang phan hiy cellulose

manh dé xu 1y ngudn chat thai tit rau mau gop
phéan xay dung nén néng nghiép xanh bén viing.

2. PHUONG PHAP NGHIEN CUU
2.1. Vat liéu, thoi gian va dia diém

Mau 10 con giun d4t thuéom nhém
Endogeic thu dugc & tdng dat mat, noi tap
trung cac phu phdm tir rau mau sau thu hoach
¢ xa Ngai Td va Long Phi thude huyén Tam
Binh, tinh Vinh Long.

Nghién cttu dudc thuc hién trong khoang
thoi gian tit thang 6/2023 dén thang 2/2024 tai
khoa Khoa hoc Sinh hoc ffng dung, Truong Dai
hoc Su pham K§ thuat Vinh Long.

2.2. Phuong phap nghién citu

2.2.1. Giai phiu giun dat va phan lap vi
khudn trong ruét giun dat

Nhiing mau giun dat séng thu duge duéi 16p
chat thai rau mau cé kich thuéc déng déu
(85-120mm), trong lugng tu 0,75-2,0g (Hinh 1).
Cac mau giun dat sau khi thu, dugc mang vé
phong thi nghiém va thuc hién gidi phau thu
duong rudt theo Hijam & cs. (2020). Sau khi da
tron mau dudng rudt ctia 10 con giun thu dugc
tai mdi dia diém, 14y 1g mAu dudng rudt pha
lodng v6i 9ml dung dich NaCl khti trung (0,85%).
Tron déu hén hgp bing may trén Vortex trong 5
phit. Sau d6, trai déu 30ul mau dung dich duge
pha lodng ¢ nong d6 thich hgp trén dia thach
chita méi truong CMC 1% dé sang loc cac chiing
¢6 kha ning téng hop enzyme cellulase ngoai bao.
Cac dia dugc 1 6 28 + 2°C trong 48 gic (Banerjee
& cs., 2019). Cac khuén lac don phéat trién trén
méi truong CMC dude chon dé c4y ria cho dén khi
thu dudge khuén lac thuan va luu tré vi khudn
thuan trén thach nghiéng CMC v6 trung 6 4°C.

Hinh 1. Mau giun dat dugc st dung trong thi nghiém
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2.2.2. Quan sat dic diém cua vi khuan

Céc dac tinh vé hinh thai khuén lac (mau
séc, kich thuée, d6 néi, dang bia, bé mit), cac
diac tinh vé t€ bao (hinh dang, kich thudc,
nhuém Gram va tinh di dong) ctia vi khudn
dugc thuc hién theo phuong phap ctia Cao Ngoc
Diép & Nguyén Hiiu Hiép (2002).

2.2.3. Xac dinh kha nang phan giai
carboxymethyl cellulose cta cac chung
vi khuan

Chung vi khuén phan lap duge khao sat
kha nang phan giai CMC bang phuong phap
khuéch tan trén giéng thach. Dua theo phuong
phap cua Hijam & cs. (2020) trong nghién ciiu
nay c6 diéu chinh, cu thé nhu sau: ti 1 khuin
lac cia mdi ching vi khuén dugc nudi trong 5ml
moéi trudng LB, sau 24 gid nudi cdy, huyén phu
vi khudn duge ly tdm 6 téc do 10.000 vong/phut
dé thu phan dung dich. Sau d6, chuyén 10ul
dung dich sau ly tAm cta mdi ching vi khudn
vao cac giéng (duong kinh 7mm) trén méi
truong thach CMC 1% (w/v) va @ 6 nhiét do
phong trong 48 gic. Xac dinh duong kinh vong
phan giai CMC bang cach cho ngap dung dich
lugol (1%) vao dia petri trong 15 phut, sau d6
rua lai v6i dung dich NaCl 1M. Thi nghiém dugc
lap lai 3 14n & mdi chung vi khudn. Hoat tinh
cellulase ciia cac chiing vi khudn dugce thé hién
thong qua kha ning tao vong phin giai xung
quanh giéng thach dugc xac dinh bdi coéng thiic
A =D - d (Nguyén Ngoc An & cs., 2019), trong
d6: A: Kha niang phan gidi (mm), D: dudng kinh
vong phan gidi (mm); d: dudng kinh giéng thach
(mm)). Phan loai hoat tinh enzyme theo chi tiéu
cta Nguyén Thi Thiy Nga & cs. (2015):

A < 10mm: Kha ning phan hiy cellulose yéu

15mm > A > 10mm: Kha ning phan huy
cellulose trung binh

20mm > A > 15mm: Kha ning phan huay
cellulose kha

A>20mm: Kha ning phan hiy cellulose manh.

2.2.4. Xdc dinh ham luong duong khir bing
phuong phap DNS (Acid dinitrosalicylic)

Nguyén tic: chat thi axit 3,5-dinitrosalicylic
(DNS) c6 mau vang khi cho phan ting véi san

phdm thay phan CMC (dudng khii) sé tao ra
hén hop mau cam hap thu cuc dai & budc séng
540nm va c6 cuong do6 ti 1& thuin véi lugng
duong khii dudc tao ra.

Vi khuén duge chon & muc 2.2.3 duge nubi
trong 20ml méi truong long CMC 1%, lac 6 toc
do6 125 vong/phit 6 nhiét d6 phong. Quy trinh
duge thuc hién tuong tu véi nghiém thic déi
chting Am nhung khéng chiing vi khuan. O cac
thoi diém 24 gid, 48 gis va 72 gié nudi cdy, miu
duge thu dé xac dinh ham lugng duong khu.
Mbi truong nudi cdy dudec ly tdm & toc do
10.000 vong/phut trong 10 phit 6 4°C. Thu dich
néi va st dung nhu enzyme thé dé xac dinh hoat
tinh cellulase. 1ml dich enzyme dudc chuyén
vao 6ng nghiém chta 3ml thuéc thit DNS. Dun
s6i cach thuy cac 6ng nghiém trong 5 phut. Sau
d6, hén hgp dudc dé ngudi & nhiét do phong
trong thoi gian 5 phut. Lugng duong khu duge
xac dinh bang cach do d6 hap thu & budc séng
540nm (Bernfeld, 1955). Glucose véi nong dd ti
0 dén 1 mg/ml dudc st dung dé dung dudng
chudn. Tu phuong trinh d6 thi dudng chuén
y = 0,9922x + 0,0107 (R* = 0,992) ta tinh dudgc
lugng duong khii trong 1ml dich enzyme thé.

2.2.,5. Khao sat kha nidng phian huy phu

/\? 3 . .
pham rau cai xanh (Brassica juncea)

X4c dinh kha ning phan hay phu phdm rau
cai xanh ctia vi khudn dya trén kha ning lam
giam khéi lugng phu phdm sau khi 4 véi vi
khuén. Phu phdm rau cai xanh duge cit thanh
nhiing doan dai 3cm sau khi say kho dén khéi
lugng khong ddi va bé sung 1% w/v vao trong
binh tam giac c6 chtia 49ml nudc cat da khu
trung & 121°C trong 20 phit. B6 sung 1ml dich
huyén pha vi khuidn mat s6 10° CFU/ml.
Nghiém thtic khéng bd sung vi khudn la déi
chiing Am. Sau khi 0 trong 5 ngay va 10 ngay
tién hanh thu khéi lugng phu pham con lai sau
thi nghiém bang cach loc toan bd hén hgp qua
gidy loc va tién hanh siy khé dén khéi lugng
khéng d8i va so sanh véi luong co chat ban dau
theo cong thiic: M = m1 — m2. Trong d6: M (g) la
khéi lugng phu phdm bi phan giai; m1 (g) la
khéi lugng phu phdm ban dau sau khi da sdy
kho; m2 (g) 1a khéi lugng phu phdm sau khi sdy
kho (Tran Hoang Diing & cs., 2018).
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2.2.6. Phuong phap dinh danh vi khuan
bang phwong phdp gidi trinh tw gen 16S rRNA

Ching vi khuén c6 hoat tinh enzyme
cellulase manh nh&t duge chon dé tach chiét
DNA va khuéch dai viing gen 16S rRNA véi cép
mdi c6 trinh tu nhu sau 27F: 5-AGAGTTTGAT
CMTGGCTCAG-3 va 1492R: 5-GGTTACCTTG
TTACGACTT-3 (Barker & cs., 2003).

Két qua gidi trinh tu viing gen 16S rRNA cua
vi khuén dudc so sanh véi cac trinh tu gen cta vi
khudn da céng bd trén ngan hang gen National
Center for Biotechnology Information bing céng
cu BLAST-N (https:/ncbi.nlm.nih.gov). Ti 1é
tuong déng véi cac trinh tu trén co sd dit liéu 1a
co s6 dé dinh danh vi khuén. Trinh tu gen 16S

rRNA ctia vi khudn duge chon dinh danh va
trinh tu gen ti ngan hang gen cua cac vi khuin
c6 mic d6 tuong déng cao nhat trong két qua
tim ki€m bing cong cu BLAST dugc st dung dé
x4y dung ciy phat sinh loai theo phucng phap
Neighbor joining véi d6 lip lai 1.000 lan trén
phan mém MEGA 11 (Kumar & cs., 2004).

2.3. Xt 1y s6 liéu

S6 liéu thu thap dudce tinh toan gia tri trung
binh, d6 léch chudn bing phan mém Microsoft
Excel 2016 va so sanh sy khac biét gitia cac
nghiém thtc theo phuong phap phén tich
ANOVA mét nhan t6 v6i phép thi Duncan bing
phan mém théng ké SPSS 26.0 6 mtc ¥ nghia 5%.
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Ghi chu: Céc hinh & hang A: Khuan lac vi khuédn; Céc hinh & hang B: Té bao vi
khuédn gram duong bdt mau tim cua crystal violet; C4c hinh 6 hang C: bao ti vi
khuén bit mau xanh 14 cdy cia malachite green, té& bao dinh duéng bt mau héng

cua safranine, ¢ dé phong dai 1.000 I4n).

Hinh 2. Pic diém vé khuin lac va t& bao vi khuin phan lap
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3. KET QUA VA THAO LUAN

3.1. Phan lap vi khudn trong rudt giun dat

Két qua c6 téng cong 30 ching vi khuén
duge phan lap ti rudt giun dat thu & hai dia

diém Long Phu va Ngai T. Hinh thai khuén lac
vi khuén phén lap dudc déu c6 hinh tron, dudng
kinh khuén lac ti 0,5-2,5mm. Cac dic diém
khac vé hinh thai khudn lac nhu mau séc, d6
néi, dang bia, bé mat cia khuén lac va mot s6
dic tinh ctia t& bao dude mo ta 6 bang 1, hinh 2.

Bang 1. Pic diém hinh thai khuén lac
va dic diém t&€ bao ctia 30 chung vi khuin phan lap duge

Dbac diém khuan lac

DPac diém té bao

Chiing - - -
Mau sac Po6 ndi Dang bia Bé mat Hinh dang Kich thwéc (um)
LP1 Trang sira Phang Nguyén U6t nhan Que 1,25 x 2,75
LP2 Trang siva Nbi Rang cua Uét nhan Que 0,62 x 2,50
LP3 Trang stva Phang Nguyén Khé nhan Que 1,87 x 2,75
LP4 Tréng duc Phang Nguyén Khé tron Que 0,65 x 2,09
LP5 Tréng duc Noi Rang cua U6t nhan Cau 0,80 x 0,80
LP6 Tréng siva Phang Nguyén U6t tron Cau 0,55 x 0,55
LP7 Trang sira Nbi Nguyén U6t nhan Que 0,85 x 1,25
LP8 Tréng duc NoGi Gon séng U6t tron Que 1,10 x 2,50
LP9 Trang siva L&m Rang cua U6t tron Que 1,87 x 2,75
NT1 Trang duc Nbi Nguyén U6t nhan Que 1,00 x 3,20
NT2 Tréng duc Nhé cao Nguyén Uét nhan Que 0,72 x 0,96
NT3 Trang sia Nbi Nguyén Uat tron Que 0,80 x 2,15
NT4 Tréng duc N&i Nguyén U6t tron Cau 0,63 x 0,63
NT5 Tréng duc Phang Nguyén Khé nhan Que 1,25 x 2,75
NT6 Tréng duc L&m Nguyén U6t tron Que 1,10 x 3,20
NT7 Tréng duc Phang Rang cua Khé nhan Cau 0,55 x 0,55
NT8 Trang nga Nbi Nguyén Khé tron Que 0,93 x 2,18
NT9 Héng nhat Nbi Nguyén U6t nhan Que 0,85 x 1,25
NT10 Trang trong Nbi Nguyén U6t nhan Que 0,85 x 2,23
NT11 Trang trong Phang Nguyén U6t nhan Que 1,15 x 2,50
NT12 Tréng nga Nbi Nguyén U6t tron Que 1,25 x 3,25
NT13 Vang nhat Phang Nguyén Uét nhan Que 1,35 x 3,30
NT14 Vang nhat Noi Nguyén Uét tron Que 0,78 x 2,25
NT15 Tréng nga Phang Nguyén U6t nhan Que 1,20 x 2,50
NT16 Héng Nbi Nguyén U6t tron Que 0,50 x 1,27
NT17 Héng Nbi Nguyén Kho nhan Que 0,75 x 1,35
NT18 Héng Phang Rang cua U6t tron Que 1,87 x 2,85
NT19 Tréng nga Néi Rang cua U6t nhan Que 0,70 x 2,50
NT20 Tréng duc Noi Rang cua Khé nhan Que 0,93 x2,18
NT21 Tréng nga N&i Nguyén U6t nhan Que 1,25 x 3,25

Ghi chu: NT: Ngai Td, LP: Long Phu.
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Hinh 3. Pudng kinh vong phan giai CMC ctia cac chung vi khuin

Bang 2. Hoat tinh enzyme cellulase ctia cac dong vi khuin
thé hién qua duwong kinh vong phan giai CMC

Chaing vi khuén

Puong kinh vong phan gidi CMC (mm)

LP3
NT2
NT11
NT7
LP9
NT15
NT18
NT13
NT14
NT1
NT3
NTS
NT17
NT21
NT9
NT20

2,67°+ 1,53
3,679+2,08
4,679+ 2,08
5,009 + 2,00
5,339+ 1,53
6,009 + 1,73
7,33%" + 1,53
8,33°° + 2,08
9,00°° + 2,00
11,339 + 2,52
12,33° £ 3,51
17,67°+ 3,51
18,67° + 3,51
19,17° + 2,84
20,33° £ 1,15
24,67° £ 1,15

Ghi chii: Céac gi4 tri trung binh theo sau c6 cac ky tu chit cai giéng nhau
thé hién su khac biét khong c6 y nghia théng ké ¢ miic 5%.

Khuén lac mau tring chiém 80% gbém c6
triang duc, tring trong, tring siia va tring nga,
khuén lac mau vang nhat chiém 6,67%, mau
héng chiém 13,33%, bia khuén lac c¢6 dang bia
nguyén chi€m 76,67%. T4t ca vi khuén phan lap
duge déu la Gram duong, c6 kha ning di dong,
cac t& bao vi khudn ndm riéng 18. T& bao hinh
que chiém 86,67%, con lai 14 hinh ciu. Kich
thudc t& bao dao dong trong khoang 0,5-1,87um x
0,55-3,25um. Két qua nay tuong tu véi két qua
nghién ciiu ciia Mai Thi & cs. (2017) cho thay vi
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khuén phéan lap duge tit rudt trun dat déu co
khuén lac dang hinh tron, mau tring chiém 88%,
khuén lac c6 dang bia nguyén chiém 90%.

3.2. Két qua khao sat kha nang phan giai
carboxymethyl cellulose ctia vi khuan

Kha nang phan hiy CMC cta 30 chung vi
khudn dudc danh gia bing phuong phap giéng
thach. Sau khi u cac dia chta dich vi khuén &
nhiét dd phong trong 48 gié cho thiy 16 chtng
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vi khuéin c6 kha ning phan giai CMC chiém
53,33% trong tong s6 30 vi khuin phan lap dugc,
duong kinh vong phan gidi tu 2,67-22,83mm
(Hinh 3, Bang 2). Két qua nay tuong tu véi két
qua nghién ctu cia Mai Thi & cs. (2017), khi
khao sat kha ning phan hiay CMC cta vi khuén
phan lap ti rudt trun dat thu thap 6 déng rom &
Hau Giang va S6c Tring véi dusng kinh vong
phan giai ti 3,00mm dén 23,80mm.

Trong s6 16 chung vi khudn c6 kha ning
phan gidi CMC, c6 9 chung vi khuén tao vong
phan giai CMC ¢ mic yéu (LP3, NT7, NT2,
NT11, LP9, NT15, NT13, NT18, NT14) chiém
56,25%, 3 chung vi khuin tao vong phan giai
CMC ¢ mitic trung binh (NT1, NT3) chiém
12,5%, 3 vi khuédn tao vong phan giai CMC 6
mtic kha (NT5, NT17, NT21) chiém 18,75%, hai
ching vi khuén tao vong phan giai CMC & mic
manh (NT20, NT9) chiém 12,5%. Trong do,
ching vi khudn NT20 tao ra vong phan giai
CMC 16n nhat 1a 24,67mm. So véi mot s6 két
qua nghién ctiu vé vi khuan phéan giai cellulose
thi vi khuan NT20 c6 kha ning tao vong phan
giai CMC cao hon vi khudn Bacillus pumilus
EWBCM1, vi khudn 6NH14 (20,5mm) va vi
khudn PV,, (24,5mm) (Shankar & cs., 2011,
Nguyén Thi Thu Thuy & cs., 2018; Nguyén
Ngoc Tric Ngan & Pham Thi Ngoc Lan, 2014).
Theo két qua phan tich théng k&, 5 ching cé
kha nang phan giai CMC tit mtic kha trd 1én
(NT5, NT17, NT21, NT20, NT9) khac biét ¢6 §
nghia théng ké & mtc 5% so v6i cac vi khuédn
con lai nén duge chon dé thuc hién thi nghiém
tiép theo.

3.3. Xac dinh ham lugng duong khiét bang
phuong phap DNS

Lugng duong kht dugce tao ra théng qua qua
trinh co chdt CMC dudc phan cét bdi enzyme
CMCase c6 trong dich enzyme tho ctia cac ching
vi khudn nuéi cdy ¢ 3 thoi diém 24 gio, 48 gid va
72 gio. Két qua xac dinh ham lugng duong khi
bing phuong phap DNS dudgc thé hién & bang 3.
Ham lugng duong khii 6 cac nghiém thic cia cac
ching vi khudn NT5, NT21, NT9 va NT20 dat
cao nhat § thoi diém 48 gio. C6 thé do sy sinh

trudng cta vi khudn 6 48 gis dat cuc dai nén
lugng enzyme sinh ra nhiéu. Pén thoi diém 72
gid, 0 cic nghiém thtc déu c6 ham lugng duong
khti giam, c6 thé do dinh dudng trong méi truong
nudi cdy giam nén lam gidm su san sinh enzyme
cia vi khuén. Két qua nghién ctu vé enzyme
cellulase cta vi khuén B. subtilis TH-VK24 sinh
ra cho thay hoat tinh dat cao nhat & thoi diém 48
gi6 nudi t véi co chadt CMC va & thoi diém 60 gio
nuoi u thi hoat tinh enzyme giam manh (Nguyén
Ngoc An & cs., 2019).

Ham lugng dudng khii cao nhat dudge tao ra
bdi vi khuén NT20 & 48 gio 1a 50,70 pug/ml. Két
qua nay thap hon so véi két qua nghién ctu cua
Mai Thi & cs. (2017) vé kha ning phan giai
cellulose cta vi khudn tit giun d4t thu ¢ dong
rom, v6i ham luong duong khii dat cao nhat la
63,1 pg/ml ¢ thoi diém 48 gis. C6 thé do ching
vi khudn khac nhau nén kha nang sinh ra
enzyme ciing khac nhau. Trong pham vi cta
nghién c@u nay thi vi khudn NT20 da c6 kha
ning tao ra luong duong khi cao nhat va khac
biét c6 ¥ nghia thong ké ¢ mtic 5% so véi cac
ching vi khuén con lai. Tuy nhién, vi sinh vat
c6 kha ning phan huy CMC manh khéng cé
nghia 1a ching c6 kha ning phan hty manh
phu phdm néng nghiép (Nguyén Ngoc Quynh &
cs., 2022). Vi vay, 5 chung vi khuén tiép tuc
duge khao sat kha nang phan hiy phu phim
rau cai xanh.

3.4. Khao sat kha ning phain hiy phu phim
rau cai xanh (Brassica juncea)

Céc chung vi khudn NT5, NT21, NT17, NT9
va NT20 c6 kha ning phan huy CMC dudc tién
hanh khao sat kha ning phan hay phu phim
rau cai xanh. Két qua cho thdy cac chung vi
khuén c6 kha ning phan hiy phu phdm rau cai
xanh & cAc mtc khac nhau va cao hon déi chiing
(Bang 4).

Béang 4 cho théy su hién dién caa vi khuédn
gitp qua trinh lam giam khéi lugng phu phim
nhanh hon so véi khi khéng c¢6 ching vi khuén.
Cu thé, 6 hai thoi diém 5 ngay va 10 ngay sau khi
@ véi vi khuén thi nghiém thic & ching vi khudn
NT20 c6 kha ning phan hiy cao nhat 1an lugt 1a
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41,20% va 51,33% khac biét c6 y nghia thong ké
miic 5% so véi cac nghiém thic con lai. Trong do6,
ching t6i thdy rang trong 5 chung vi khuédn 6
Bang 4 thi ching vi khudn NT20 1a ching én

dinh nhat v6i kha ning phan huy CMC, ham
lugng duong khtt va kha ning phan huy phu
pham rau cai xanh déu cao nhét. Do d6, ching vi
khuén NT20 duge chon dé dinh danh loai.

Bang 3. Ham lugng dudng khtt dudc sinh ra béi 5 ching vi khuin
nubi & thoi diém 24, 48 va 72 gio

Chaing vi khuén

Ham lwgng dwong khiv (ug/ml)

24 gioy 48 gioy 72 giy
NT5 29,86° + 2,33 34,57° + 2,02 15,76° £ 1,16
NT21 36,59™ + 1,01 43,98"+ 3,08 16,43 + 0,00
NT17 38,16° + 0,74 37,26%+ 1,54 12,73 £ 2,54
NT9 34,57° + 2,02 40,28 + 3,08 18,78+ 1,16
NT20 41,29° + 1,54 50,70°+ 1,01 23,15% + 1,54
Déi chirng 0,64°+ 0,35 0,23°+ 0,12 0,30°+ 0,20

Ghi chu: Céc gié tri trung binh theo sau c6 cdc chit cai giong nhau thé hién su khac biét

khoéng cé6 y nghia théng ké 6 mitc 5%.

Bang 4. Kha nang phan hily phu phim rau cai

& thoi diém 5, 10 ngay sau khi & véi vi khuan

th’mg m (@) 5ngay U 10 ngay U
vi khuan m2 (g) M (g) M/m1 (%) m2 (g) M (g) M/im1 (%)
NT5 0,5 0,33 £ 0,01 0,17 £ 0,01 34,40 + 1,40 0,30 + 0,00 0.20 + 0,00 39,73°+ 0,95
NT21 0,5 0,31 £ 0,01 0,19 +£0,01 37,07° + 1,81 0,28 + 0,01 0,22 £ 0,01 44,60° + 1,56
NT17 0,5 0,35+ 0,02 0,15+ 0,02 30,60° £ 3,27 0,31 +0,01 0,19 + 0,01 37,27°+£ 2,20
NT9 0,5 0,37 £ 0,02 0,13+0,02 25,80° £ 3,14 0,35+ 0,00 0,15 + 0,00 30,07° £ 0,83
NT20 0,5 0,29 + 0,01 0,21 £ 0,01 41,20°+ 1,25 0,24 + 0,01 0,26 £ 0,01 51,33% + 2,41
Déi ching 0,5 0,46 £ 0,01 0,04 + 0,01 7,93°+ 1,10 0,46 + 0,00 0,04 + 0,00 8,78°+ 0,64

Ghi chii: Céc gia tri trung binh theo sau c6 céc chit c4i giong nhau thé hién su khac biét khéng cé y nghia
théng ké & miic 5%.

13

14

Bacillus subtilis strain 2B (KF112078.1)

Bacillus amyloliquefaciens strain RI (JXI77675.1)

100

Bacillus licheniformis strain HT-22 (EJ326832.1)

Bacillus subtilis strain M507903 (ON870847.1)

Bacillus amyloliguefaciens strain DL-3-4-1 (GQ199588.1)

Bacillus amyloliguefaciens strain HI-22-B1 (KJ526905.1)

NT20

Hinh 4. Cay phat sinh loai ctia vi khudn NT20 duva trén trinh ty gen 16S rRNA
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3.5. Pinh danh vi khuin

Két qua giai trinh ty DNA: Mau DNA vi
khuén da tinh sach t@ sdn phdm PCR dudc giai
trinh tu tai cong ty Sinh héa Phu Sa. Ké&t qua
giai trinh tu cta vi khuan NT20 duge so sanh do6
tuong doéng véi dit liéu gen trén ngan hang
NCBI va lga chon nhiing loai ¢6 trinh tu tudng
dong cao dé xac dinh loai. Chuing vi khuén
NT20 c6 dd tuong déng 100% véi trinh tu ctia
cac loai Bacillus amyloliquefaciens dong HT-22-
B1, B. subtilis dong MS07903, B. licheniformis
HT-22, B. dong 2B,
B. amyloliquefaciens R1 va

dong subtilis
dong
B. amyloliquefaciens dong DL-3-4-1.

K&t qua nay tuong tu véi nghién ctu tuyén
chon vi khuéin ¢6 kha nang phan giai cellulose
phan 1ap ti con tidm (Bombyx mori) va rudt giun
dat, ching vi khuén c6 hoat tinh phan giai
cellulose manh nhidt déu 1a vi khuén
Bacillus sp. (Ii & cs., 2023, Mai Thi & cs.,
2017). Dya trén trinh tu gen 16S rRNA cay phat
sinh loai dudc xay dung trén phin mém Mega
11 dé phan tich méi quan hé gin gai ciia ching
NT20 v6i cac loai vi khudn Bacillus
amyloliquefaciens dong HT-22-B1, B. subtilis
dong MS07903, B. licheniformis dong HT-22,
B. subtilis dong 2B, B. amyloliquefaciens dong R1
va B. amyloliquefaciens dong DL-3-4-1 (Hinh 4).

Két qua cho thdy chung vi khudn NT20 c6
quan hé gan gii nhat va thé hién muc dd tin cay
cao v61 loai Bacillus amyloliquefaciens strain
HT-22-B1. Vi khuén Bacillus amyloliquefaciens
¢6 khudn lac hinh tron, mau tring, bé mat
khuén lac khé, 161 va san sui, khudn lac bam
chic vao thach khi phat trién trong 48 gid va c6
nhiéu dic tinh quy, trong dé c6 san xuat enzyme
phan huy cellulose (Trinh Thanh Trung & cs.,
2013). Diac diém nay hoan toan phut hgp véi
chung vi khuédn NT20. Theo Mei & cs. (2020) vi
khudn B. amyloliquefaciens 1a ching c6 hiéu
sudt phan huy lignin manh dat 28,55% & thoi
diém 15 ngay U vi khudn véi phu phim cay
thudc 14, ¢6 tiém ning st dung dé G phan hitu co
tit phu pham cay thudc 14. Ngoai ra, vi khuén
B. amyloliquefaciens c6 kha n#ing ting dung lam
chat kich thich tang trudng thuc vat, kiém soat

sinh hoc bénh trén cay trong, san xuit enzyme
va khang sinh (Ngalimat & cs., 2021).

4. KET LUAN

T cAc mau giun dat thu duge 6 tinh Vinh
Long, d& phan lap dude 30 chiing vi khuén cé su
phat trién tét va da dang vé hinh thai khuén
lac. Trong d6, 16 chung c6 kha ning phan giai
CMC trén moéi trucng thach véi duong kinh
vong phan gidi cao nhat 1a 24,67mm. Chung vi
khudn NT20 c6 kha ning téng hop enzyme
cellulase cao, lugng duong khi sinh ra dat cao
nhat 1a 50,70 pg/ml & thoi diém 48 gis va kha
niang phan huy phu phidm rau cai xanh dat
51,33% & thoi diém 10 ngay. Trinh tu 16S rRNA
cta vi khudn NT20 c¢6 d6 tuong ddng 100% va c6
moi quan hé loai gin nhat véi loai Bacillus
amyloliquefaciens strain HT-22-B1.
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