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TOM TAT

Hién nay lugng rdc théi phdt sinh trén toan thé gidi ngay cang gia tdng, trong
dé rdc thdi hitu co chiém ty trong Ién. St dung vi sinh vat trong qud trinh xa ly
rdc théi hitu co’ nay duwoc cho la mét gidi phdp bén vitng vdi nhiéu vu diém hon
phuong phdp truyén théng. Tir cdc chung vi khuén phén Idp, 12 ching dé duoc
chon loc ¢6 khé néng phén gidi cellulose tét, vdi bén kinh vong phén gidi
carboxymethyl cellulose (CMC) Ion hon 18 mm. Cdc chung nay ciing duoc ddnh
gid in vitro khd néing phdn gidi tinh bét va lipid. Bén canh dé, két qué ddnh gid
khé néing phén huy cellulose trén vét liéu thuc té€ cho thdy 04 trong s6 12 chung
c6 thé phén huy giéy loc sau 7 ngdy. Ngodi ra, ddnh gid khé ndng phén gidi
rom khé cda 12 ching cho thdy cé 03 ching phén huy hiéu qua tir 44,42% dén
48,71% rom sau 20 ngay. Dwa trén két qué dinh danh phén ti, 03 ching ndy
duorc xdc dinh la Bacillus sp. P18, Serratia sp. T20 va Bacillus sp. T38. Két qud
cho théy déy Ia ba ching vi khud@n tiém ndng cho hu'dng nghién ctru phdt trién
cdc ché phdm sinh hoc gitip xi ly rdc théi hitu co.

ABSTRACT

The amount of waste worldwide is increasing, with organic waste accounting
for a large proportion. The use of microorganisms to treat organic waste is
considered a sustainable approach and has more advantages than
traditional methods. From the isolated, twelve bacterial strains exhibiting
strong cellulose-degrading ability were selected, with carboxymethyl!
cellulose (CMC) clearance zone radii greater than 18 mm. These strains were
also evaluated in vitro for starch and lipid degradation. In addition,
evaluating cellulose degradation on practical materials showed that four of
the twelve strains were able to degrade filter paper after 7 days. Further in
vitro evaluation of rice straw degradation by the twelve strains revealed that
three strains could effectively degrade between 44.42% and 48.71% of rice
straw after 20 days. Based on molecular identification, these three strains
were classified as Bacillus sp. P18, Serratia sp. T20 and Bacillus sp. T38. The
results indicate that these strains are potential candidates for developing
bioinoculants to treat organic waste.

1. DAT VAN BE

toan cau sé cham méc 3,4 ty tan vao ndm 2050

Lwong rac thai dang ngay cang tang trén  [1]. Trong d6, rac thai hitu co chiém ty trong
toan thé gidi. Theo bdo cdo clia Ngdn hang Thé  |&n nhat, bao gém cac vat liéu c6 ngudn goc tir
gi¢i, hang ngay moi ngudi thai ra trung binh thuc vat va dong vat nhu thirc an thira, phu
0,74 kg rac thai va dy kién téng lwong rac thdi  pham ndng nghiép, g6, gidy, xac va phan dong
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vat [1, 2]. D&i vdi rac thai thuc vat, cellulose
doéng vai tro la khung xwong cta thanh té bao
va cling chiém phan sinh khéi 1&én nhat [3].
Cellulose 1a mot chudi polymer gom cac don vi
glucose lién k&t chat ché véi nhau bang lién két
B-1,4-glycoside [4]. Do cé cdu tric bén virng,
rac thai hitu co giau cellulose nhuw rom ra, b3
ngd thuong khd phan hdy ty nhién. Vi vy, vi
sinh vat nhu vi khuan va ndm cé kha nang phan
hay cellulose manh thudng dugc ng dung dé
xtr ly rac thai néng nghiép giau cellulose nho
kha ndng ti€t enzyme cellulase [3]. Théng qua
qud trinh G phan, phan gidi ky khi ho&c hiéu khi,
cellulose sé& bi vi sinh vat phan hay thanh céc
don vi glucose théng qua hoat déng cda nhiéu
enzyme cellulase khac nhau nhu endo-B-1,4-
glucanase, exo-B-1,4-glucanase va pB-1,4-
glucosidase [3, 4]. San pham cla qua trinh nay
la mun, khi sinh hoc (CO2 va metan), nudc va
cac khodng chat khac [2].

So vd&i phuong phép truyén thdng nhu chén
1ap (khé kiém soat) hay thiéu hdy (hiéu suat thu
hoéi nang lwvgng thap), viéc rng dung vi sinh vat
dé xtr ly rac thai hiru co cé nhiéu wu diém hon.
Cac loai vi khudn c6 khd niang phan hady
cellulose thudng dugc phan 1ap tir dat, cé kha
nang cai thién va tdng téc d6 4 phan, gid ré va
khong gay 6 nhiém th cap [3]. Phuong phép
nay con tao ra cac san pham cd gia tri nhu nhién
liéu sinh hoc va phan boén hitu co, hudng t&i
phat trién bén virng [5]. Cu thé, phan bén vi
sinh tir hoat déng U phan cd thé gitp kich thich
sinh tredng cay trong hiéu qua. Nghién clru cla
Onyia va cong su da ghi nhan phan bén vi sinh
tlr thuwe pham va phé& pham néng nghiép cé kha
nang giup cay ngd sinh trwdng va dat nang suat
tot hon so vadi viéc st dung phan bén héa hoc
(NPK), d6ng thoi cling gitip bdo vé cay ngd khoi
sy tdn céng cla mam bénh va con trung [6].
Hon nita, sdn xuat nhién liéu sinh hoc tir nguén
chat thai giau lignocellulose nhu phé& pham
nong nghiép dang duoc quan tdm nhu mot giai
phap bdo vé méi trudng, hudng tdi phat trién
bén vitng [7]. Fu va cong su (2024) d3 ghi nhan
chiing Bacillus tropicus cé kha nang phan giai
cellulose va san xuat ethanol tir chat thai banh

dau dira khi déng nudi cay vdi Saccharomyces
cerevisiae [8].

Tai Viét Nam, theo Bao cdo Hién trang Moi
trudrng Qudc gia giai doan 2016-2020, luong
chat thai tir hoat déng sinh hoat, sdn xuat néng
nghiép va chan nudi dang gia ting hang ndm.
Tuy nhién, chi 16% lugng rac thai nay duoc x&r
ly tai cAc nha may compost, phan lén van dua
vao chon 1ap va thiéu dét [9]. Theo Nghj quyét
s6 122/NQ-CP ngay 08/05/2025 cla Chinh pha,
Viét Nam dang dinh huéng gidm ty |é chat thai
phai chdn |4p, tang ty |1& chat thai duoc tai ché
va tdi str dung [10]. Do d, viéc rng dung vi sinh
vat dé x& ly rac thai hitu co, déng thoi tao ra
san pham cé gid tri nhu phan bén vi sinh dworc
xem 13 mét gidi phap hiéu qua va bén virng.
Phuong phap nay co thé ap dung & nhiéu quy
mo, tir cdc nha may san xuit phadn compost
céng nghiép dén mo hinh phan loai va x{ ly rac
thai hitu co tai ho gia dinh [9]. Xuat phat tlr
thuc tién do, nghién cru nay thuc hién phan
lap vi khuan tir cdc mau rac U nham tuyén chon
cdc chldng c6 kha ndng phan giai chat hitu co.
K&t qua cla nghién clru |a co s& quan trong dé
&ng dung va phat trién cac ch& pham sinh hoc
gitp x{r ly rac thai hitu co cé thanh phan chinh
la cellulose.

2. PHUONG PHAP NGHIEN CUU
2.1. Phwong phap phan 13p vi khuan cé hoat
tinh enzyme cellulase tir mau rac G

Mau rac U dwoc thu thap tai 2 dia diém tai
phudong Hai An, thanh phé Hai Phong va x3a Gia
Ldm, thanh phd Ha Noi. D& phan lap dugc céc
chdng vi khuan cé kha ndng phan gii cellulose,
mau rac U thu thp duoc pha lodng va cay trai
trén moi  truwong thach 1% CMC -
Carboxymethyl cellulose (Peptone 10 g/I; CMC
10 g/lI; K2HPO4.7H20 0,3 g/l; (NH4)2S04 2,5 g/l;
agar 20 g/I; pH = 7) [11]. Cu thé, 1 g mau duoc
b6 sung vao 9 ml nudc cat vo trung (10 ) va lac
déu cho hon hop déng nhat. Tiép tuc chuyén 1
ml dung dich trén vao 9 ml nwdc cat vo trung
va lap lai t&i khi hé s6 pha lodng dat 10°. Cay
trdi 100 pl dich pha lodng 10 lén dia moi
treong 1% CMC va nudi & 35°C trong 24 gio.
Chon loc cac khuan lac va lam thuan dé danh
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gid & cac thi nghiém tiép theo.
2.2. Phuong phap danh gia kha nang phan giai
cellulose, tinh bét, lipid cta cac chiing phan lap

Kha nang phéan giai cellulose cla cac chlng
vi khudn duwoc danh gid trén moi treong 1%
CMC. Céc ching vi khudn dugc cdy chdm diém
trén dia moi trwong va nubi & 35°C trong 72
gi®. Sau d6, nhuém dia bang dung dich Congo
red 0,1% (w/v) trong 15 phut va rira bang dung
dich mudi NaCl 1 M [12]. Vi khuan ¢6 kha nang
phan giai CMC sé tao vong khéng mau xung
quanh khuan lac. Ban kinh (BK) vong phan giai
CMC duoc tinh nhu mé td & Hinh 1.

DE danh gid khd ndng phan gidi tinh bot,
chdng vi khudn duogc cdy vach 4 dwdng thang
chiéu dai 2 cm d&i xirng v&i tdm dia moi truong
chra 1% tinh b6t (Tinh bot hoa tan 10 g/l; agar

Cach tinh ban kinh vong
phan giai cellulose

Céch tinh ban kinh vong
phén giai tinh bot

20 g/lI; pH= 7,0 — 7,2) va nubi & 35°C trong 48
gio. Nhuém dia bang dung dich Lugol (Gram’s
lodine) trong 30 gidy [13]. Ching cé kha nang
phan giai tinh bot s& xuat hién vong trong subt
xung quanh khu&n lac. Ban kinh vong phan giai
tinh bét duoc tinh nhu mé ta & Hinh 1.

Danh gid kha nang phan giai lipid cta cac
chdng vi khudn duogc tién hanh theo phuong
phap clia Gopinath va cdng su (2005). S dung
moi trwong thach Tween 20 (Peptone 10 g/l;
NaCl 5 g/l; CaCl,.2H,0 0,1 g/l; Tween-20 10
ml/l; agar 20 g/I; pH = 7), cdy cdc ching vi khuan
vao 4 géc cach 2 cm ddi xirng vdi tdm dia va
nudi & 35°C trong 72 gior [14]. Cac chdng cé kha
nang san sinh enzyme lipase sé& thé hién qua su
két tda. Ban kinh vong phan gidi lipid dugc tinh
nhu mé ta & Hinh 1.

Céch tinh ban kinh vong
phan giai lipid

r (mm) = Khoang cach tir tdm khuan lac t&i mép vong phan gii

Hinh 1. Phurong phap tinh ban kinh vong phan gidi cac co’ chat

2.2.2. Ddnh gid khé ndng phén huy gidy loc cta
cdc chung chon loc

Dé danh gid kha ndng phan huy gidy loc, dich
nudi cac ching vi khuan dugc bé sung vao moi
truong phan huy gidy loc (KH,PO4 1 g/l; NaCl
0,1 g/l; MgS04.7H,0 0,5 g/I; NaNOs 1 g/I; Yeast
extract 0,1 g/l; CaCl; 0,1 g/I; gidy loc da kh(r
trung kich thwéc 1 x 6 cm) va theo doi sau 7
ngay [15]. Cu thé, cac chdng vi khudn dugc nudi
tang sinh trong 5 ml modi truong CMC ldng
(Peptone 10 g/lI; CMC 10 g/I; K;HPO4.7H,0 0,3
g/l; (NH4)2S04 2,5 g/l; pH=7) va lac & 120
vong/phut & nhiét d6 thuwong. Sau
72 gi, 5 ml dich té€ bao vi khuan trén duwoc bd
sung vao binh tam gidc chira 10 ml méi trwong
phan hly gidy loc va nudi lac 120 vong/phut
[15]. & cong thirc d6i chirng (DC), dich vi khudn

duwoc thay bang nudc cat vo trung. Sau 7 ngay,
tién hanh thu cac cdc mau gidy loc va sdy kho &
65°C. Cac mau gidy loc dwoc can khoi lwong va
quan sat dwdi kinh hién vi dé xem murc d6 phan
huy. Thi nghiém dworc ldp lai 3 [an va bo trihoan
toan ngau nhién. Phan trdm phan huy (%) cla
gidy loc dugc tinh theo cng thirc:
Phan tram phan huy gidy loc (%)
= (m1-m3)/m1 x 100

Trong do:

m1 1 khéi lwong cta gidy loc @ mau DC sau 7
ngay (g);

m3 la kh&i lvgng cla gidy loc & cong thirc b6
sung cdc chdng vi khun sau 7 ngay (g).
2.2.3. Ddnh gid kha ndng phdn gidi rom khé
trong diéu kién in vitro cta cdc chung chon loc

Dé danh gid kha nang phan gidi rom kho, cac
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ching vi khuan chon loc dugc nudi tang sinh
kh&i, b6 sung vao céc binh chira rom va danh
gia sau 20 ngay. Rom kho s dung trong thi
nghiém dwoc cdt thanh cdc doan nho dai
khoang 3 c¢cm va chia vao cac binh tru cé nap,
mdi binh chira 3 g rom. Cac chlng vi khuan
chon loc dwgc nubi tang sinh trong 1 ml méi
truong LB 16dng (Tryptone 10 g/l; yeast extract 5
g/l; NaCl 5 g/l; pH = 7), lac & téc d6 180
vong/phut trong 24 gid. Sau d6, cac chung tiép
tuc dwoc lam giau bang cach bé sung 1 ml dich
vi khuan vao 15 ml méi trudng LB 1dng mdi va
nudi & cung diéu kién. Sau 24 gio, ti€n hanh pha
lodng dich t& bao vi khuan dén khi dat ODeoonm
=0,2. Tiép theo, b6 sung 150 ml dich pha lodng
vi khuan cua tirng ching vao céc binh thi
nghiém chira rom. Céng thirc ddi ching sé
duogc bd sung 150 ml nuwdc khéng chira vi
khuan. Thi nghiém duoc 13p lai 3 1an va duoc
bd tri hoan toan ngau nhién. Sau 20 ngay, rom
duwoc thu, sdy khd & 65°C va can khdi lvong.
Ty 1&é phan huy rom khé (%)
= (M- m2)/m1 x 100

Trong do:

m1. kh&i lwgng cda rom khé ban dau (g);

ma: khéi lwvgng cla rom khd sau 20 ngay (g).
2.2.4. Dinh danh cdc chang vi khud@n tiém nédng

Cac ching vi khuan tiém ndng duoc dinh
danh qua kh3o sat cac ddc diém sinh hod (Gram,
hoat tinh catalase), hinh thai khuan lac va phan
tich trinh ty gen 16S rRNA. Nhuém Gram duoc
thuc hién theo phuong phap cla Nguyén Lan
Diing (2011) [16]. Thir nghiém hoat tinh catalase
cla cac chdng tiém nang duoc tién hanh theo
phuong phdp cha Tiéu chuin quéc gia TCVN
13614:2022 [13]. DNA téng sé cta cac ching vi
khuan tiém ndng duwoc tach chiét theo phuong
phap cua Farah va céng sy (2016) cé cai tién
[17]. Trinh tw gen 16s RNA dugc nhan |én bang
phdn &ng PCR v&i cap moi: 27F (5'-
AGAGTTTGATCCTGGCTCAG-3’) va 1492R (5'-
GGTTACCTTGTTACGACTT-3’) & nhiét do ga”'m moi
T = 53°C. San phdm PCR duoc tinh sach va giai
trinh ty tai Céng ty 15t BASE (Singapore). K&t qua

giai trinh tw gen 16S rRNA cla céc chdng vi
khuan tiém nang duoc can trinh ty trén phan
mém Bioedit va so sanh mc dé twong déng
théng qua cong cu Blast trén Genbank
(https://blast.ncbi.nlm.nih.gov/Blast.cgi).
3. KET QUA VA THAO LUAN
3.1. Sang loc cac chung vi khuan cé hoat tinh
enzyme cellulase va danh gia dic diém sinh
héa lién quan

TU mau rac thai hitu co thu thap, nhém téc
gia phan lap duwoc 69 ching vi khudn cé kha
nang sinh trwdng trén moi trwong 1% CMC. Cac
ching duwogc dat tén [an lvot 1a P1-P19va Cl -
C10 d6i v&i mau rac thu thap & Hai Phong va T1
- T40 d6i v&i mau thu thap & Ha Noi. Tiép tuc
danh gid kha ndang san sinh enzyme cellulase
cla cac chldng trén bang mai trwdng CMC va
nhudm bang Congo red 0,1% xac dinh duoc 30
chiing c6 kha nang phan giai cellulose. Trong d6
céd 12 ching thé hién kha nang phan giai
cellulose manh, v&i ban kinh vong phan giai
CMC 1én hon 18 mm (Bang 1). Pang chu v,
chdng vi khuan T20 I3 ching c6 kha ndng phan
gidi CMC t6t nhat, ban kinh vong phan giai dat
trung binh 23,69 + 0,71 mm. D& sang loc dugc
chldng tiém nang, 12 chdng vi khuan tiép tuc
duwgc danh gid kha nang phan giai tinh bot va
chat béo. K&t qua thé hién & bang 1 cho thay,
12 chding vi khuan nghién cru c6 dac diém sinh
hod kha da dang, cdc ching déu cé it nhat 2 dac
diém sinh hod khac nhau lién quan t&i kha nang
phéan gidi co chat. Ca 12 ching chon loc déu cé
kha nang phan giai tinh bot. Trong do, ching C8
c6 kha nadng phéan giai tinh bdt manh nhéat, ban
kinh vong phan giai dat trung binh 12,3 £ 0,65
mm. Nguoc lai, chi cd 5/12 ching cé kha nang
phéan gidi chat béo. Trong d6 chdng T2 cho kha
nang phan giai chat béo manh nhat, ban kinh
vong phan gidi dat trung binh 20,99 £ 0,88 mm.

K&t qua cho thay, trén 12 ching nghién ctru
c6 mét s8 chdng vi khudn s& hiru nhiéu hon 2
dac diém sinh hod lién quan t&i kha ndng phan
gidi co chat bao gébm chung P7, P18, C8, T2 va
T3 (Hinh 2).
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Bang 1. Panh gia dic diém sinh hoa lién quan dén kha ning phan gidi cac co’ chat
cla cac ching vi khuan chon loc

R AL ia: R AL a3: BK vong phan gidi
. . e BK vong phan giai BK vong phan giai P
TT  Chung Dia diém CMC £ SD (mm) tinh bét £ SD (mm) chat béo (Tween 20)
+SD (mm)

1 P7 Hai Phong 18,32+ 0,45 8,23 +0,67 14,48 +£1,6

2 P16 Hai Phong 18,31 £ 0,079 7,64 +£0,40 0

3 P18 Hai Phong 19,94 £ 0,37 8,13+0,41 16,98 + 1,5

4 Cc8 Hai Phong 18,07 +£0,29 12,3+0,65 18,33+ 0,86

5 T2 Ha Noi 21,11 +1,2 5,29+0,31 20,99 +£0,88

6 T3 Ha Noi 19,70+ 1,8 5,61+0,89 15,28 +1,5

7 T20 Ha Noi 23,69+0,71 8,08 £ 0,40 0

8 T27 Ha Noi 18,22 + 0,51 5,51+0,44 0

9 T33 Ha Noi 18,53+ 0,29 6,75 10,72 0

10 T35 Ha Noi 21,39+1,1 5,66 + 0,07 0

11 T36 Ha Noi 19,02 £ 0,65 4,0+1,23 0

12 T38 Ha Noi 19,09 +0,29 6,13+ 1,28 0

10mm’

10mm

Hinh 2. Kha nang phan gidi CMC cGa 12 chlng vi khuan chon loc

3.2. Kha ning phan gidi cellulose trén gidy loc
cla cac chiang vi khuan chon loc

Dé danh gia hiéu qua phan giai cellulose trén
vat liéu thuc té, tién hanh khdo sat khad nang
phan huy gidy loc cda cac ching vi khudn chon
loc trong 7 ngay. Sau qud trinh phan hay, gidy
duoc say khé, can khéi lvong. K&t qua & Bang
2 cho thay, cé 04 ching vi khuan (P18, T3, T35
va T36) thé hién kha nang phan huy gidy loc tét.

Khéi lwong gidy loc & cdc cong thirc bé sung céc
chdng vi khudn nay cé sai khéac cé y nghia vai
déi ching (hé sé phan huy ting hon 10%).
Trong dd, ching P18 c6 kha ndng phan huy
manh nhat, vdi hiéu sudt phan huy tang 17,23%
so v3i d&i chirng sau 7 ngay. Quan sat hinh thai
gidy loc (Hinh 3) cho thdy mau gidy loc cua
ching P18 va T3 cho kha nang phan huy ré rang
nhat, t& gidy bi mat mot phan, xo hod manh va
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c6 thé thay céc soi cellulose bung ra. D6i vai
chling T35 va T36, tuy cau tric gidy loc van con
nguyén nhuwng céc gbc va vién gidy da c6 dau
hiéu xo hod. Ngugc lai, 08 chiing con lai déu
khéng cé tac ddng nhiéu tdi gidy loc, khéi lwong
gidy loc sau 7 ngay khéng cd sy khac biét so vai
d6i chirng. O cac cong thirc b sung 08 ching
vi khuan nay, hinh dang gidy loc gan nhu con
nguyén ven (Hinh 3).

K&t qua cla nghién clru nay tuong dong véi

nghién clru cta Guder va Krishna (2019), khi chi
ra rang khong phai moi chling vi khuan cé kha
nang phan gidi CMC ciling c6 kha nang phan huy
gidy loc. Do céu truc cellulose trong CMC &
dang b6t min, dé hoa tan, trong khi cellulose
trong gidy loc cé cau trdc ran, bén vitng hon
[18]. Vi vay, cac ching vi khuan phan huy gidy
loc dwoc xem la c6 hoat tinh phan giai cellulose
manh hon.

Bang 2. Kha ning phan huy gidy loc clia cac ching vi khuan chon loc so véi ddi chirng sau 7 ngay

Hé s6 phan hay

Chan Khai lwgng gidy loc idy loc tang so . fe x
vi khua§n sau7 ngéygigSDy(mg) gw.}:fi bC saug7 Hinh thi gidy loc
ngay (%)

pC 56,5+1,35 - Mau gidy nguyén ven, gidy xo it
P7 52,5+ 3,43 7,14 Mau gidy nguyén ven, gidy xo it
P16 51,8 + 0,93 8,38 Mau gidy nguyén ven, gidy xo it
P18 46,8+ 2,06 17,23 M3y gidy xo manh & ria va bé mat
c8 51,6 +3,11 8,61 Mau gidy nguyén ven, gidy xo it
T2 52,9+1,62 6,31 Mau gidy nguyén ven, gidy xo it
T3 48,7 4,127 13,86 M3y gidy xo manh & ria va bé mat
T20 54,8 + 1,65 3,01 Mau gidy nguyén ven, gidy xo it
T27 52,7+ 1,32 6,73 Mau gidy nguyén ven, gidy xo it
T33 51,6 +£0,361 8,67 Mau gidy nguyén ven, gidy xo it
T35 49,9 +3,93" 11,68 Mau gidy bi xo manh & géc va bé mét
T36 49,6+ 1,0 12,15 Mau gidy bi xo géc va bé mat
T38 53,5 +2,44 5,31 Mau gidy nguyén ven, gidy xo it

Ghi chu: ddu * thé hién su khdc biét cé y nghia théng ké so vdi déi chirng (p<0,05).

Hinh 3. Hinh anh gidy loc bi phan hay bé&i cac chiing vi khuan cé hoat tinh phan giai manh sau 7 ngay

3.3. Kha ning phan gidi rom khé trong diéu
kién in vitro chia cac ching chon loc.
Tiép tuc th&r nghiém danh gia khd ndng phan

gidi rom khé trong diéu kién in vitro cha 12
ching chon loc, két qua sau 20 ngay U mau thé
hién trong Bang 3. K&t qua cho thdy 12 ching
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déu cé khd nang phan huy rom khd, vai ty 1é
phan huy déu dat trén 30%. Tuy nhién, chicd 5
chang vi khuan P18, C8, T20, T35, T38 thé hién
kha nang phan huy manh va cé sai khac cé y
nghia théng ké so v&i déi chirng. Ty |1é phan huy
rom & cac cong thirc x&r ly véi cac chdng vi
khudn nay tang so véi déi chirng tir 16,02-
23,28%. Trong d6, ba chldng P18, T20, T38 thé
hién kha nang phan huy rom manh vdi hiéu
suat dat trén 44%, cao hon nhiéu so vdi doi
chirng (25,43%). Dang chay, chdng P20 cho kha
nang phan huy rom khé manh nhat, dat 48,71%
sau 20 ngay. Ngoai ra, danh gid truc quan cho
thay rom khé & cac cong thirc cé bé sung vi
khuan tré@ nén mém, nhét va cé mui dic trung
cla qua trinh phan huy ca xac thuc vat. Nguoc
lai, & cdng thirc ddi chirng, rom van con thd,
cirng va chi biéu hién diu hiéu phan huy nhe.
K&t qua nay la phu hop véi dic diém sinh hda
cla ba ching P18, T20 va T38 thu duoc & thi
nghiém trudc. Khi ca ba ching déu thé hién kha

nang phan giai CMC cao, trong d6 ching P18
thé hién kha nang phan giai cellulose cua gidy
loc t6t. Ngoai ra, rom khé 1a ph& pham hitu co
chiém ty trong 1&n tlir hoat ddng san xuat néng
nghiép, vdi thanh phan cau tao chinh bao gébm
cellulose, hemicellulose va lignin [19]. Trong
nghién ctu nay, kha nang phan gidi rom kho
cta ba chung vi khudn P18, T20, T38 sau 20
ngay déu dat murc cao (trén 44%). Két qua nay
c6 sy twong déng vdi cac nghién ctru khac. Cu
thé, V6 Van Phuédc Qué va cong sy (2011) d3
ghi nhan kha nang phan giai rom ra clia 4 chlng
Q4, Q5, Q8, Q9 dat 53 - 55% sau 10 ngay [20].
Tuong tu, Zhang va cdng sy (2025) khi thir
nghiém t6 hop vi khudn SXJG15 (gbébm:
Sphingobacterium, Azospirillum, Pseudomonas)
dat ty 1& phan huy rom la 52,5% sau 18 ngay
[21]. Nhu vy, 03 ching P18, T20, T38 la nhitng
chlng vi khuan tiém ning cé kha ndng phan giai
rac thai hitu co cé thanh phan chinh 13 cellulose.

Bang 3. Kha nang phan giai rom khé trong diéu kién in vitro chia cac chiing chon loc sau 20 ngay

Khéi lwgng rom

Ty l1& phan hay Ty 1& phan huy ting

Tén ching sau 20 ngay + SD (g) (%) so v@i ddi chirng (%)
bC 2,24 £0,047 25,43° -
P7 2,05 +0,023 31,51%° 6,08
P16 2,06 £0,016 31,32%° 5,89
P18 1,62 £0,233 46,08 20,65
Cc8 1,75 £0,117 41,63« 16,20
T2 2,0£0,117 33,323 7,89
T3 1,93 £0,119 35,65 10,22

T20 1,54 £0,082 48,71¢ 23,26
T27 2,04 £0,149 32,08 6,65
T33 2,00 £0,243 33,233 7,80
T35 1,73 £0,119 42,25b 16,82
T36 2,07 £0,027 30,99%° 5,56
T38 1,67 +0,237 44,42 18,99

Ghi chu: cdc ky tw a, b, c trén ciing mot cdt thé hién s khdc biét cé y nghia vé mdt théng ké p<0,05.

3.4 Panh gia dic di€m hinh thai, sinh héa va
dinh danh cac ching vi khuan tiém nang

K&t qua & Bang 4 cho thay, ba chdng 13 vi
khudn Gram duong, c6 khd nang san sinh
catalase va hinh thai khuan lac cé mau trang
duc, tdm nhan/16i, vién bong/nhan. K&t hop véi

trinh tw gen 16S rRNA, nhém tac gia da xac dinh
duoc hai ching P18 va T38 ¢4 do twong déng
cao vai chi Bacillus, ching T20 c6 d6 tuong
ddéng cao vdi chi Serratia. Do vay, 03 ching vi
khuan tiém nang duogc dat tén |a Bacillus sp.
P18, Serratia sp. T20 va Bacillus sp. T38.
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Céc nghién ciru khac chi ra rang, cac loai
thudc chi Bacillus va Serratia thé hién kha ndng
téng hop da dang cac enzyme thdy phan (nhw
cellulase, lipase, amylase...) gitp x{r ly hiéu qua
rac thai hitu co va cé kha nang sinh truwdng
manh mé trong nhiéu diéu kién méi trwong [22,
23]. Bén canh d6, hai chi nay cé thé giup kich
thich sinh trwdng va tang strc chéng chiu cla

cay tréng, phu hop véi hudng nghién ctru ing
dung san xuat phan bén vi sinh ti rac thai hiru
co [24, 25].

Nhu vay, ba ching vi khuan cda nghién ciru
nay co tiém ndng dé &ng dung phat trién cac
bién phap sinh hoc gidp x& ly rac thai hiru co cé
thanh phan chinh la cellulose.

Bang 4. Dinh danh dya trén dic diém hinh thai, sinh hoa va trinh ty gen 16S rRNA
ctia cac chlng vi khuan tiém ning

Kha nang . gem Phan tich trinh tw gen 16S
. ; Pac diem A ~ o ss T
Chung Gram sinh L rRNA trén NCBI (ma s0 trinh tw Két luan
khuan lac N , ~
catalase tuong déng Ién nhat )
Cé6 tam nhan, kho, b 1o
P18 + + mau trang duc 98,43 - 98,07% voi cac loa Bacillus sp. P18
1 Erang OUG ik ugc chi Bacillus (OR690892.1) P-
mép vién béng
Tron, tam [6i 93 - 95% vdi cac loai thudc chi
2 + + " ’ j ja sp. T2
T20 mau trang duc Serratia (MW981415.1) serratia sp. T20
Vién nhan
. 99,58 - 99,67% v0i cac loai
z A 4 ’ ’ B . .
38 * * cotam trang AUC, a0 chi Bacillus (PQ814007.1)  DOcCilus sp-T38
mat nhay

4. KET LUAN

TU mau rac hitu co thu thap & Ha Noi va Hai
Phong, nghién ciru da phan 1ap va chon loc
duoc 12 ching vi khuan cé kha ning phan giai
CMC tét, v&i dudng kinh vong phan gidi cao
nhat 13 23,69 mm. T4t ca 12 ching nay déu cé
thé phan giai tinh bét, mét s6 ching cé thé
phan gidi lipid. Trong d6, 04 ching thé hién kh3
nang phan gidi cellulose cta gidy loc sau 7 ngay.
Tiép tuc danh gid khd nang phéan giai in vitro
trén vat liéu thyc té€ cta 12 chung cho két qua
c6 03 ching P18, T20, T38 c6 thé phan gii
44,42 - 48,71% rom kho sau 20 ngay. Hai chling
P18 va T38 duoc dinh danh la cac ching thudc
chi Bacillus, ching T20 thudc chi Serratia. Cac
chung nay la ngudn vat liéu co gid tri cho huwdng
nghién clru phat trién cac bién phap sinh hoc
giup x& ly rac thai hitu co cé thanh phan chinh
la cellulose.
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