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ABSTRACT

The aim of this study was to isolate bacterial strains that are capable of
degrading protein and cellulose from different organic domestic waste
resources. Effects of isolated bacteria on the survival of earthworms
(Perionyx excavates) were also investigated under in vitro study. Seventy five
organic waste samples were collected from bazaars, small restaurants and
house-hold samples for isolating and screening their functions of protease,
cellulase and earthworm survival. The results showed that 58 bacterial
strains were isolated from domestic organic wastes. Among them, 46 bacterial
isolates released protease activity and 12 bacterial isolates had cellulolytic
activity. A quantitative evaluation of these functional bacterial isolates further
selected three protein bacterial isolates of pAT3, pPT1, pTVC3 and three
cellulolytic isolates of cAT1, cAT1 and cCR1 that had fast degradation of pork
and fish meat wastes and vegetable waste samples, respectively. Based on the
16S rRNA sequence, 5 bacterial strains were identified at the species level
and one unidentified bacterium. These 6 bacterial strains caused less odour
of the organic matter than that of the control treatment and they did not
affected on the survival and the growth of earthworms under invitro study.

TOM TAT

Nghién ciru dwge thiee hién véi muc tiéu phan ldp cdc dong vi khudn (VK) ¢é
kha nang phdn huy protein va cellulose tir cdc nguon rdc thdi hitu co; va khao
sdt anh huong ciia VK [én sw Song sét ciia trim qué (Perionyx excavates). Mau
rdc thai hitu co dwoce thu tiv cde cho, qudn an va cac hé gia dinh dé phan lgp
VK ¢6 kha ndng tiét enzyme protease va cellulase. Két qua phan lap dwoc 58
dong VK. Trong do, 46 dong c6 kha nang tiét ra enzyme protease va 12 dong
¢6 kha nang tiét enzyme cellulase. Ket Qua ddnh gid kha nang phdn hiy thit
vun, cd vun va rau cai thira da tuyen chon duwoc 6 dong VK ¢é tiém nang la
PAT3, pPT, pTVC3, c¢ATI, ¢TAI va cCR. Nam dong VK duoc dinh danh si
dung phirong phép sinh hoc phan tir ¢ vimg gene 16S rRNA va xdc dinh dén
Micc d¢ loai va I dong chua dwoc dinh danh. Sau dong VK ndy givip giam mui
héi cua rac phan hiy va khong anh hwong dén su song sot va sinh truéng cua
trim qué trong diéu Kién phong thi nghiém.
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1. GIOI THIEU

Réc hitu co v6n 12 mot ngudn tai nguyén quy gia
nhung da va dang bi bo di mét cach lang phi. Hién
nay, tai cac d6 thi Ion nhu Can Tho, mdi ngay mot
luong l6n rac hitu co tir rau, ci, qua, thiac an thua
dugc thai bé ra moi truong tir cac hé thong siéu thi,
via néng san, cho, cic quan an 1a diéu khong thé
tranh duoc. Do nguon rac thai nay chira ham lugng
nudc rat cao va cdc protein tir thuc pham nén viéc
xu ly nguon rac thai htu co nay tao mui héi ciling
tiém an gy 6 nhim méi trudng nuée (Chaudhary
& Mishra, 2017).

Viéc sir dung cac nhom vi sinh vat xir 1y rac thai
hiru co va giam mui héi dang dugc quan tdm trén
thé gi6i va tai Viét Nam. Do dic tinh cua rac thai
hiru co tir cac chg, siéu thi, ho gia dinh, quan an la
réc thai chira ham luong cellulose va mot phan thit
¢4 vun da hodc chua ché bién nén trong qua trinh thu
gom cac rac thai ndy tao cac mui hoi gay 6 nhiém
mdi truong xung quanh bai tap két. Do do, nghién
ctru dugc thyc hién véi muc tiéu phan 1ap dugc dong
vi khuan (VK) c6 kha ning phan huy protein va
cellulose tai cac chg, quan an va cac ho gia dinh
trong dia ban thanh ph6 Can Tho & pham vi phong
thi nghiém. Céac dong VK c6 trién vong phan huy
cellulose va protein tot s& gitp Xt 1y rac thai hiru co
d6 thi lam phan hitu co sinh hoc dugc xem la
phuong phap an toan, nham han ché dugc dién tich
chén 1ap hogc thiéu hity voi tiém ning gay 6 nhiém
moi truong nudc, moi truong khong khi va anh
huéng dén stc khoe clia con ngudi.

2. PHUONG TIEN VA PHUONG PHAP

NGHIEN CUU

2.1. Phin lap va tuyén chon cic dong VK cé
kha niing phan huy rac hiru co

Cac mau rac thai hiru co dugc thu tir cho, cac
khu vuc dan cu, mau thirc an thira tai cic quén an,
quéan com trén dia ban thanh phé Can Tho vai khéi
lugng mau duoc thu khoang 10 kg/mau rac. Céc
mau rac mang vé duoc loai bo cac boc nylon, chai
nhuya, kim loai, sau d6 rac dugc tron déu, xay nho va
U trong thoi gian 5 — 7 ngay, trong diéu kién thoang
khi ¢ nhiét d6 phong. Dung dich rac u sau d6 dugc
pha lodng dén ndng d6 10, hut 50 pL & cac ndng
d6 pha lodng trai 1én bé mat méi trudng cellulose
V6i cac thanh phan cia méi truong bao gom 1 g
(NH4)2S04, 1 g Kz:HPO2, 0,5 g MgSQO,, 0,009 g
NaCl, 10 g CMC (carboxymethylcellulose), 0,2 g
cycloheximide, 20 g agar (méi truong dac), moi
treong dugc didu chinh vé pH= 6,8 (Ryckeboer et
al., 2002) dé phan 1ap VK c6 kha nang phan huiy

35

Tdp 57, S6 Chuyén d@é Moi truong va Bién doi khi hdu (2021)(1): 34-41

cellulose va moi truong protein (Ha Thanh Toan va
ctv., 2008) c6 hiéu chinh véi cac thanh phan bao
gém 5 g pepton, 3 g beef extract, 1 g yeast extract,
20 g sita bot tach béo (skim milk) va 20 g agar dé
phan 1ap nhém VK c6 kha nang phan huy protein.
Céac dia moi truong dugc u 48 gio cho nhém VK ¢b
kha nang phan huy protein va 72 gio cho nhom VK
c6 kha nang phén huy cellulose. Cac dong VK dugc
tach rong cho dén khi thu dugc cac khuan lac thuan
va dong nhat.

2.2. Khao sat dinh tinh va dinh lwong kha
ning phan hiy protein va cellulose cia
cac dong VK dwgce phan 1ap

2.2.1. Khao sdt dinh tinh kha nang tao vong

sang halo trén moi truong chuyén bigt
Cua cac dong VK

Cac dong VK sau khi dugc tach rong dugc st
dung dé danh gid dinh tinh kha ning phan hiy
protein va cellulose. Mdi dia méi truong chuyén biét
cuia protein hoic cua cellulose duoc cy 3 khuan lac
ctia cung 3 dong VK da duoc tach rong va mdi dong
VK duoc thuc hién trén 3 dia 13 3 14n I3p lai cho mdi
dong VK. Céc dia sau khi dugc Céy VK duoc u &
nhiét do phong. Sau 2 ngay 1, ddi voi nhom VK
phan hiy protein do tryc tiép vong phan hity xuét
hién xung quanh khuan lac. Nhém VK c6 kha ning
phan hiy cellulose, vong phan huy dugc xac dinh
khi nhuom vei thude thir Congo red 0,01% (Ariosa
et al., 2005). Puong kinh khuén lac va dudng kinh
vong phan hiy dugc xac dinh theo phuong phap cua
Vo Vian Phudc Qué va Cao Ngoc Digp (2011).
D1+ D2

D1

Trong d6, D1 (mm) 1a duong kinh khuan lac. D2
(mm) 1a duwong kinh tao bai vong sang.

2.2.2. Khao sat dinh lwong khd ndng phdn hiy

rdc thai hitu co cia cdac dong VK duoc
tuyén chon

Chi s6 phan hiy =

Chudn bj vt ligu:

Ngudn VK: Mbi 10 dong VK c6 kha ning phan
huy protein la 10 dong VK ¢6 kha ndng phan huy
celulose c6 trién vong tir két qua dinh tinh duoc sir
dung dé danh gia kha ning phan hay vat liéu hiru co
(VLHC). Céc dong VK dugc nhan nudi trong moi
truong chuyén biét va khi cac khuan lac xuét hién
trén moi truong va tién hanh thu cac khuan lac don
ciia mdi dong VK va chyén vao chai thuy tinh (250
mL) chira 100 mL méi truong chuyén biét cho tung
dong VK. Sau d6, mat s6 VK duoc didu chinh vé
mat sé khuan lac dat 108 CFU/mL.
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Céc mau VLHC bao gébm mau thit heo vun va
mau c4 vun dé xac dinh kha ning phan huy protein
va mau rau cai b tir cac cho trén dia ban quan Ninh
Kiéu dugc thu vé xac dinh kha ning phan huy
cellulose cua cac dong VK. MAu thit heo vun duoc
thu tir chg mang vé xay nhuyén, can khéi lugng lan
luotla 1g,2g,3gvaduoc bd sung 9 mL, 8 mL va
7 mL nudc cat vo tring vao 6ng nghiém dé dat thé
tich sau cung 1a 10 mL, twong tng voi khdi lugng
dung dich thit sau khi pha loang 1a 10%, 20% va
30%. Mau ca vun duoc xay nhuyén va can 10 g cho
vao binh tam gidc 150 mL. Mau rau cai vun duoc
thu gom tai cac cho lic vira virt bo con tuoi, dem vé
bam nho can 20 g cho vao hop nhya (300 ml).

Tién hanh thi nghiém: Cac vat liéu sau khi
dugc chuan bi va dugc chung cac dong VK chuyén
biét vao cac vat liéu vai mat sé VK 10° CFU/g vat
liéu. Thi nghiém dugc bd tri hoan toan ngiu nhién
véi 10 nghiém thace (n=3) tuwong ung véi 10 dong
VK va cho mdi mie d6 cua thit vun, ca vun va rac
thai hitu co. Nghiém thue di chimg khong chang
véi VK. Cac hop chira mau rau cai va thi nghiém
cua thit vun duoc u trong thoi gian 15 ngay & diéu
kién t6i. i v6i mau ca vun, thi nghiém duoc thyc
hién trong thoi gian 6 ngay dén khi mau ca khong
cOn mui.

Chi tiéu theo doi: Cac chi tiéu danh gia kha
nang phan huy VLHC bao gém xac dinh mui cia
VLHC theo cam quan bao gom (-) khong mui, (+)
mui chap nhan duge va (++) mui thdi khong chap
nhan dugc. Chi tiéu mui cam quang dugc ghi nhan
trong sudt qua trinh thyc hién thi nghiém dén thoi
diém két thiic thi nghiém va s6 liéu mui cam quang
duogc trinh bay Ia téng hop cua cac lan duge danh
gia. Mau sic caa VLHC duoc xac dinh khi két thiic
thi nghiém va phan trim VLHC dugc phan huy duoc
xac dinh:

Phan trim VLHC dugc phan hay = 100 x (Khéi
luong VLHC ban dau — Khéi luong VLHC con lai
sau khi két thuc thi nghiém)/Khéi lugng VLHC ban
dau.

2.3. Khao sat anh hwéng cia cac dong VK

phén hiiy rac thai hitu co 1én su séng st
ciia trimn qué

Chuin bi vt ligu:

Ngudn VK: Cac dong VK c6 kha ning phan huy
thit vun, c4 vun va rau cai thira tot tir noi dung
nghién ctru 2.2.2 dugc tuyén chon. Chuan bi dich
huyén phi mdi dong VK vé mat s 108 CFU/mL
tuong ty mo ta ¢ noi dung 2.2.2.
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Trun qué: Trun dwoc mua tai trai Trun qué Hién,
Séc Trang. Trin qué duoc sir dung 1a trin truong
thanh, c6 d6 dai dong déu, co dai sinh duc va sic
séng tét.

Hop thi nghiiém: Cac hop nhya (500 mL) duoc
sur dung d¢ b6 tri thi nghiém. Cac hop dugc 16t 30 g
phén trun 1a gia the cho trun song.

Bo tri thi nghiém: Thi nghiém duoc b tri hoan
toan ngau nhién vai cac nghiém thirc twong (g véi
cac dong VK duogc chung cho trun va 3 1an lap lai
cho mdi nghiém thac. Mdi hop dung gia thé duoc
tha 15 con tran qué trudng thanh, sau d6 cho 3 mL
dung dich huyén phu ciia VK vao hop chira gia thé
va trin voi mat s6 VK dat 108 CFU/g gia thé trong
hop nhya. Nghiém thac déi chimg khong chung VK
va dugc sir dung nudc cat dé tao am do cho gia thé.
Am d6 cua gia thé nudi trun dugce diéu chinh vé dat
55% sir dung nudc cat da dwoc tiét trang. Thi
nghiém dugc thuc hién trong diéu kién t6i va trong
thoi gian 7 ngay.

Chi tiéu theo ddi: Dém s6 lugng tran qué séng
sOt va danh gia tinh trang cua trun qué sau 7 ngay
v6i VK vai chi tiéu danh gia bao gdm trun di chuyén
nhanh khi dua ra ngoai anh sang 1 biéu hién cua
trin phat trién binh thuong, néu trun khong di
chuyén hozc chi cir dong tai chd dugc xem 14 trin bi
anh huong.

2.4. Pinh danh cac dong VK cé tiém nang X

Iy rac

Ba dong VK c6 tiém ning phan huy thit vun, ca
vun va 3 dong VK c6 kha nang phan huy rau cai thai
dugc nhan nudi trong méi truong chuyén biét cho
nhom VK phan giai protein va nhém VK phéan hay
cellulose, sau d6 tién hanh thu sinh khéi cua cac
dong VK va tién hanh trich DNA cua VK theo
phuong phap duoc sir dung tai B moén Cong nghé
Sinh hoc, Vién Nghién ctru va Phét trién Cong nghé
Sinh hoc, Truong Pai hoc Can Tho. Phan ing PCR
dugc thuc hién sa dung cip mdi 27F(5’-
AGAGTTTGATCCTGGCTCAG-3’) /1492R (5° -
GGTTACCTTGTTACGACTT-3") gidi ma ving
16S rRNA (Weisburg et al., 1991). Cac san pham
PCR dugc gui giai trinh ty & cong ty First BASE
Laboratories Sdn Bhd, Malaysia. Trinh ty doan gene
16S rRNA dugc so sanh vai co s¢ dir liéu cia ngan
hang gene (http://www.ncbi.nlm.nih.gov bang
chuong trinh BLAST N). Két qua dinh danh xac
dinh dén muc do loai ciia 5 dong VK khi d6 twong
ddng cua trinh tu 16S rRNA caa VK dat trén 98%.

Xir 1y sb ligu
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Céc s6 ligu thi nghiém vé kha ning phan hiy
VLHC cua cac dong VK duoc téng hop va xir Iy
bang phian mém Excel 2016. Khac biét trung binh
giita cac nghiém thirc thi nghiém dugc thong ké theo
phuong phap phan tich phuwong sai mot nhan t6
(One-way ANOVA), sir dung phan mém Minitab 16
va kiém dinh Tukey véi khac biét & muc y nghia 5%.

3. KET QUA VA THAO LUAN

3.1. Két qua phén 1ap, khio sat dinh tinh va
dinh lwgng kha néing phin hiiy protein va
cellulose ciia cac dong VK dwoge phan 1ap

3.1.1. Kétqud dinh tinh kha néng tao vong sing

halo trén moi truong chuyén biét Cua cdc
dong VK

Két qua dinh tinh kha nang tiét enzyme
protease ciia cac khuén lac: Bén muoi sau khuin
lac c6 kha nang tao vong sang phan huy (vong halo)
vé6i chi s6 vong sang phan huy dao dong tur 1 dén
3,29. Dya vao chi s6 phan hay, 10 dong VK ¢6 chi
56 phan huy protein cao nhat, dao dong trong
khoang 3,00- 3,29 bao gom cac dong: pHL2 (3,14),
pAH1 (3,00), pCK2 (3,29), pAC1 (3,00), pPT1
(3,00), pPT2 (3,14), pTVC3 (3,14), pAK1 (3,29),
pAK2 (3,14) va pAT3 (3,29) dugc chon cho cac
nghién ctru tiép theo.

Két qua dinh tinh kha ning phin hiy
cellulose ciia cic khuin lac: Mudi hai dong VK ¢
kha nang tao vong sang halo trén moi truong
cellulose voi chi s phan hity dao dong tir 2,14 dén
4,14. Dya vio chi s6 phan huay, 10 dong VK c¢6 chi
s6 phan huy cellulose cao nhat duoc chon loc dé
tién hanh cac thi nghiém tiép theo bao gom:
cCR1(3,00); cTA1(2,71); cAH1(3,86); cXK2(2,14);
cAN1(2,71); cAT1(4,14); cAC1(3.,29); cAL2(3,43);
cTVC1(2,71); cCK1(3,57).

Két qua phan lap va tach rong dugc 58 khuan
lac, trong d6 c6 46 khuan lac tao vong sang halo trén
mdi trudng protein va 12 khuan lac tao vong halo
trén méi truong cellulose.

Hinh thai ciia VK c6 kha niing tiét enzyme
protease: Bon muoi sau dong VK tiét enzyme
protease dugc phan 1ap c6 69,6% khuan lac c6 mau
tréng duc, 8,6% khuan lac ¢c6 mau tréng trong,
13,3% khuan lac c6 mau vang cam, 4,3% mau vang
twoi, 2,1% mau hdng va 2,1% khuan lac c6 mau
xanh. Hinh dang khuan lac gém c6 hai dang 14 tron
déu (67,4%) va khong déu (32,6%). Bia khuan lac
¢6 3 dang bia chinh la bia nguyén (78,3%), bia rang
cua (15,2%) va bia gon séng chiém 6,5%. Do noi
cua khuan lac & muc do 1ai chiém 67,4%, dang mo
chiém 32,6%. Khi quan sat du6i kinh hién vi, hinh
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dang té bao VK chu yéu 2 nhém, hinh que chiém
56,5% con lai 1a dang hinh cau véi 43,5%.

Hinh thai ciia VK ¢6 kha niing tiét enzyme
cellulase: Muoi hai dong VK tiét enzyme cellulase
dugc phan 1ap c6 88% khuan lac c¢6 hinh tron, 12%
¢6 dang khong déu. Mau sic cua cac dong VK phan
lap gom 75% khuan lac c6 mau tring duc va 25%
trang trong. Dang bia chii yéu 14 bia nguyén (75%),
bia chia thily chiém 16,7% va con lai 14 bia ring cura.
Do nbi cua khuan lac & mire d6 1ai chiém 83,3% va
con lai 1a dang mo. Khi quan sat dudi kinh hién vi
hinh dang té bao VK chu yéu 1a hinh que, chiém
91,7% con lai 1 hinh cau.

3.1.2. Két qua ddanh gia kha ndang phdn hiy rac
thai hitu co ciia cdc dong VK duoc tuyén
chon

Nhém VK phin hity protein: Két qua danh gia
kha nang phan huy thit vun cua 10 dong VK cho
thdy cac dong VK déu c6 kha niang phan huy thit vun
& cac nong do khac nhau va khéac biét c6 ¥ nghia
thong ké (p < 0,01) so véi nghiém thirc d6i chung.
Kha néng phéan huy thit vun cua cac dong VK ¢6 xu
huéng giam déan khi ting khdi lugng thit vun tur 10-

30% trong nghién ctru nay. O 3 mic nong do thit
vun thi dong pAT3, pTVC3, pPT1 va pHL2 thé hién
hiéu qua phan huy thit vun cao dao déng trong
khoang 55- 82,5% tity nong d6 cua mau thit, ddi véi
nghiém thirc d6i chung ti 1¢ phan huay thit vun dat
dao dong tir 12 dén 27% sau 15 ngay u (Hinh 1). Két
qua thi nghiém cho thay tai thoi dlem két thuc thi
nghiém, cac mau thit vun c6 mau trang va mui cua
mau thit thay d6i tiry thudc vao dong VK dugc
chung cho thi nghiém (Bang 2) va cac nghiém thuc
duoc ching vé6i dong pAT3, pTVC3, pPT1 mau thit
vun c6 mui chdp nhan nhung nghiém thtc dugc
chang véi dong pHL2 c6 mui hdi khong chdp nhan
(Bang 3).

DP6i voi miu ca vun, bén dong VK pAT3,
pTVC3, pPT1 va pHL2 c6 trién vong phan huy thit
vun déu thé hién hiéu qua phan huy mau c4 vun véi
ti 1€ phan hiy ca vun dao dong trong khoang 64,34
- 78,96% va khac biét & mirc ¥ nghia thng ké (p <
0,05) so véi nghiém thirc dbi chimg (34%) tai thoi
diém két thiic thi nghiém. Két qua nay cho thay khi
chung cac dong VK pATS3, pTVC3, pPTI va pHL2
gilp gia tang ti I¢ phan huy gap doi so VO'I nghiém
thie ddi chimg khong chung VK. Cac mau ca vun
c6 mau trang tai thoi diém két thuc thi nghiém
nhung nghiém thie duoc chung véi dong pTVC3,
mau c4 vun c¢6 mau xanh (Bang 2). Bén nghiém thirc
nay c¢6 mui chap nhan dwoc so véi nghiém thirc ddi
chirng c6 mui hoi (Bang 3).
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Hinh 1: Ti I¢ phan hiy ciia miu thit van

Ghi chii: Cdc ky tw trén ciing mgt Cgt ciing mau giong nhau thi khdc biét khong c6 y nghia thong ké qua phép kiém dinh
Tukey o mizc y nghia 5%, thanh bién dong la dé léch chuan (n= 3).

Bang 2: Két qua danh gia cam quan vé mau sic cia mau thit vun dwgc chiing VK phén huy protein sau

15 ngay ching
| Két qua dinh gi4 cdm quan vé mau sic cia mau thit chiing VK
STT Dong VK 10% thit 20% thit 30% thit C4 vun
1 bC vang trang trang trang
2 pHL2 trang trang trang trang
3 pAH1 tring tring tring -
4 pCK2 tring tring tring -
5 pACl trang trang trang -
6 pPT1 tring tring tring tring
7 pPT2 trang trang trang -
8 pTVC3 trang trang trang xanh
9 pAK1 trang trang trang -
10 pAK2 trang trang trang -
11  pAT3 tring tring tring tring

Chii thich: -: Khéng tién hanh thi nghiém.

A
3 A
r A
50 1
r B
BbC

pHL2 pPT1 pTVC3 pAT3
Dong VK

o N 0w
o o o o

Phin trim cé dwge phin huy (%)
N w P
© o ©°

[
o

o

Hinh 2. Ti I§¢ phan huy ciia miu c4 vun

Ghi chii: Cdc ky tw trén ciing mot Cot giong nhau thi khéc biét khong 6 Y nghia thong ké qua phép kiém dinh Tukey Vi
Mutc y nghia 5%, thanh bién déng la dg 1éch chuan (n= 3).
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Bang 3: Két qua danh gia cam quan vé mui ciia mau thit vun dwgc ching VK phan huy protein sau 15

ngay chiing
. Két qué danh gid cAm quan vé miii ciia cdc dong VK
STT  Dong VK 10% thit 20% thit 30% thit C4 vun
1 PC ++ ++ ++ ++
2 pHL2 + ++ ++ +
3 pAH1 ++ ++ ++ -
4 pCK2 ++ ++ ++ -
5 pAC1 ++ ++ ++ -
6 pPT1 + + + +
7 pPT2 + + + -
8 pTVC3 + + + +
9 pAK1 ++ ++ ++ -
10 PAK2 ++ ++ ++ -
11 pAT3 + + + +

Chii thich: +: miii nhe (chdp nhdn duwoc); ++: mii ngng (khéng chap nhdn duwoc); -: khong tién hanh thi nghiém.

Két qua thi nghiém dinh luong ti 1¢ phan hiy thit
vun va ca vun cho thdy 10 dong VK déu c¢6 kha nang
phan hay thit vun tét, tot nhit & 10% thit va thap dan
& 30% thit. Bén dong VK pTA3, pPT1, pTVC3 va
pHL2 phéan huy hiéu qua ca thit vun va ca vun va
khong tao mui hoi & mau thit va mau ca vun trong
diéu kién phong thi nghiém. Ti I& phan huy cua mau
¢4 1 nhanh hon so v6i mau thit thi nghiém. Két qua
nay c6 thé do ham lugng, Ciu tao va thanh phan
protein trong c4 thap va dé phan huy hon so véi mau

100 T

90 T

AB AB

Phin tram ric dwgce phin huy (%)

bC

cCR1 ¢TA1l

cAH1 cXK2 cAN1

thit heo vun. Thém vao do, ti 1€ phan hay cuda thit
vun va ca vun do cac VK cé xu hudng cao hon Kkét
qua nghién cru ciia Nguyén Thanh Phuong (2011).
Két qua nay cho thay bén dong pTA3, pPT1, pHL2
va pTVC3 co kha ning phan hity tot nhat nén co thé
ing dung dé phan huy rac thai ¢ thanh phan chira
protein.

Nhém VK c¢6 kha niing phian hiay cellulose

A AB
AB AB

cAT1 cACl1 cAL2 cTVC3 cCKl1

Dong VK

Hinh 3: Ti ¢ phan hiy cellulose cia VK trong méu rac thai thuc vat

Ghi chii: Cdc ky tir trén méi cot Qidng nhau thi khdc biét khéng cé ¥ nghia thong ké qua phép kiém dinh Tukey véi mirc

nghia 5%, thanh bién dong la do léch chuan.

Két qua d4nh gia kha ning phan hiy rau cai thira
tai cac cho ciia 10 dong VK cho thay cac dong VK
déu c6 kha ning phan hay rau thai bo sau 15 ngay
theo doi thi nghiém (Hinh 3). Chin trong 10 dong
VK c¢6 hiéu qua phan huy rau thai hitu co véi ti &
phan huy rac thai hitu co 74,87- 84,92% va khac biét
khong c6 ¥ nghia théng ké véi nhau. Nhung phan
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tram rac thai dugc phan hiy bdi cac dong VK nay
dat cao hon va khac biét c6 ¥ nghia thng ké so voi
nghiém thic ddi chimg (p<0,05). Dong cATlva
¢TALI 14 hai dong VK ¢ ti 1é phan huy dat cao nhat
V6i ti 1& phan hily dat 84,92% tai thoi diém két thuc
thi nghiém va dat thip nhat 1a dong cAL2 véi ti ¢
phan huy dat 74,87%. Ti I€ phan hiy & nghiém thac
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d6i ching chi dat mirc 65%, nhu vay khi chung VK
phan huay cellulose cho hiéu qua phan hiy cao hon
s0 vai nghiém thire d6i chimg khong chiing VK. Két
Quéa danh gia cam quan vé mau sic va mui hoi (Bang
4) cho thay c6 6 miu c6 mau ndu 1a CXK2, cANI,
cATI1, cAL2, cTVCI va cCK1. Mau cAH1 c6 mau
xanh dam, mau ddi chimg, cTA1 va cAC1 c6 mau
den. V& danh gia cam quan mui hoi cho thdy nghiém
thire dbi chang, nghiém thie dwoc chang véi dong
cAHI, cAC1 va cCK1 c6 mui hoi khéng chap nhan
duoc va cac mau con lai déu khong tao mui hoi trong
qué trinh phan huy.

Bing 4. Két qua danh gia cam quan vé mau sic
va mui hdi cia mau rac thai thuc vat

STT Dong VK Maiu Mui
1 bC Pen ++
2 cCR1 Nau +
3 cTAl Pen +
4 cAH1 Xanh dam ++
5 cXK2 Nau +
6 CAN1 Nau +
7 CAT1 Nau +
8 CcACl DPen ++
9 CAL2 Nau +

10 cTVC3 Nau ++
11 cCK1 Nau ++

Chii thich: +: mui nhe (chdp nhén duwoc); ++: miti ndng
(khéng chap nhdn duoc)

Tdp 57, S6 Chuyén d@é Moi truong va Bién doi khi hdu (2021)(1): 34-41

Nhin chung, cac dong VK déu c¢6 kha ning phan
hay cellulose tét, bon dong cTA1, cATI, cCR1 va
¢TVC3 c6 kha nang phan huy tét nhat va khong dé
lai mui hoi tai thoi diém két thic thi nghiém (Bang
4). Sy chénh 1éch vé ti 1¢ phan hiy cua 4 dong VK
s0 véi nghiém thirc dbi chirng khoang 22- 27%. Tuy
nhién, cac VLHC tai thoi diém két thiic thi nghiém
do 4 dong VK nay phan hily khong dé lai mui so véi
nghiém thirc dbi chung véi mui cam quan khong
chap nhan dugc. So sanh két qua voi nghién ctru cia
Ha Thanh Toan va ctv. (2010), V& Thi Ngoc Cim
va ctv. (2015) st dung vi sinh vat c6 kha nang phan
hay cellulose cho thdy ti 18 phan hiy va thoi gian
phan huy cua cac dong VK nay tuong ddi on dinh
hon.

3.2. Két qua khao sat anh hwéng caa cac
dong VK phin hiy protein, cellulose
trién vong Ién sy hi¢n dién cia tran qué
(Perionyx excavatus)

Két qua khao sat anh huéng cua cac dong VK
trién vong 1én sy hién dién cua trin qué cho théy 4
dong VK phéan huy protein va 3 dong VK phén huy
cellulose la pHL2, pPTl, pTVC3, pAT, cATI,
cTAI va cCRI khong anh husng dén su sdng sot va
phat trién caa trin qué, tuy nhién dong cTVC3 gay
chét trin (Bang 5).

Bang 5. Két qua khao sat anh hwéng cia cac dong VK Ién sy hién dién cia trin qué

VK c¢6 khd ning phin huy protein

VK c¢6 kha ning phin huy cellulose

Trun Tran Tinh Trun Trun Tinh

Dong VK cho con  trang Dong VK cho con  trang
vao  song  trun vao  song  trun
PAT3 (Serratia cCR1 Serratia
marcescens pAT3) 5 15 * marcescens cCR1) 15 15 *
o . CTA1 (Klebsiella

pPT1 (Khéng dinh danh) 15 15 + pneumonia cTA1) 15 15 +
pTVC3 (Pseudomonas CAT1 (Serratia
aeruginosa pTVC3) 15 15 * marcescens cAT1) 15 15 *
pHL2 15 15 + cTVC3 15 0 -

Chui thich: -: Trun chét; +: Trun sinh truong binh thuong

Dua trén két qua dinh tinh anh huéng cua céac
dong VK va két qua danh gia kha nang phan huy cac
VLHC cua cac dong VK trién vong cho thiy 3 dong
VK phan huy protein tét nhat 1a pPT1, pTVC3 va
pAT3; 3 dong VK phan huy cellulose tét nhat 1a
cATI, cTAI va cCRI. Két qua dinh danh di xac
dinh dugc tén cua 5 dong VK va 1 dong chua dugc
dinh danh. Nhém VK phén huy protein bao gom:
Serratia  marcescens pAT3, Pseudomonas
aeruginosa pTVC3 va dong pPT1 chua dugc xac
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dinh tén loai (unidentified bacteria). Nhom VK phan
huay cellulose bao gom: Serratia marcescens cCR1,
Serratia marcescens cAT1 va Klebsiella pneumonia
cTAL. Céc dong VK nay déu c6 kha nang phan huy
cac VLHC tot va khong anh huong dén sy song sot
cua trin qué cho thiy cac dong VK an toan véi hé
sinh thai trong dat. Cac dong VK trién vong tir
nghién ctru nay s& dugc tiép tuc nghién ctru & pham
vi thi nghiém nha luéi va g dung dé san xuat cac
ché pham vi sinh giup phan huy nhanh rac thai hitu
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co va giam mui hoi cia rac thai gop phan giam thai
rac ton dong va giam 6 nhi€ém méi truong.
4. KET LUAN

Nghién curu da phan 1ap dugce 46 dong VK phéan
hity protein va 12 dong VK phén huy cellulose. Két
qua danh gia kha nang phan huy mau thit vun va ca
vun cho thay ba dong VK pAT3, pTVC3 va pPTI
cho hiéu qua phan huy thit vun va ca vun cao hon va
mui ctia cac VLHC sau khi phan hity chap nhan
duoc so véi nghiém thuce ddi chimg. Tuong tu, ba
dong VK cATI, cATI va cCR1 cho hi¢u qua phan
huy rau cai thai dat cao hon va khéng tao mui hoi so
v6i nghiém thie déi ching. Két qua dinh danh da
xac dinh dugc tén khoa hoc & muc do loai cua 5
dong VK. Sau dong VK nay khong anh huong dén
su song sot cta trin qué trong diéu Kién phong thi
nghiém. Cac dong VK nay dugc xem 1a nhém VK
¢6 trién vong trong xir Iy rac thai sinh hoat hitu co.

LOI CAM TA

Nghién ctru nay duoc tai tro boi Dy 4n Nang cap
Trudng Pai hoc Can Tho VN14-P6 bang ngudn vén
vay ODA-E6 tir chinh phu Nhat va sy hd trg kinh
phi tr chuong trinh sinh vién nghién ctu khoa hoc
thudc Truong Pai hoc Can Tho.

TAI LIEU THAM KHAO

Ariosa, Y., Carrasco, D., Leganés, F., Quesada, A. &
Valiente E. (2005). Development of cyanobacterial
blooms in Valencian rice fields. Biology and
fertility of soils, 41(2), 129-133.

Chaudhary S. & Mishra S. (2017). Food waste
management: a global issue. International
Journal of Current Research, 9(2), 47243-47245.

41

Tdp 57, S6 Chuyén d@é Moi truong va Bién doi khi hdu (2021)(1): 34-41

Ha Thanh Toéan, Cao Ngoc Diép, Tran Lé Kim Ngan,
Nguyén Thu Phuéng, Mai Thu Thao & Bui Thé
Vinh. (2008). Phan 1ap vi khuin phan giai
cellulose, tinh bot va protein trong nudc ri tir bai
ric & Thanh phd Can Tho. Tap chi Khoa hoc
Truong Dai hoc Can Tho, 10, 195-202.

Ha Thanh Toan, Truong Thi Nhat Tam & Cao Ngoc
biép. (2010). Kha nang phan huy rac thai hiru co
cua vi khuan phan giai cellulose (cellulolytic
bacteria). Tap chi Khoa hoc Truong Pai hoc Can
Tho, 16b, 189-198.

Nguyén Thanh Phuong, Nguyén Vin Phuéc,
Nguyén Phuéc Dan & Vii Nha Trang. (2011).
Nghién ctru qua trinh 1 vi sinh rac thai hiru co
bang phuong phap 1 thiéu khi (cép khi tu
nhién). Tap chi Phat trién Khoa hoc va Cong
nghé, 14(2M), 76-82.

Ryckeboer, J., Mergaert, J., Coosemans, J., Deprins,
K. & Swings, J. (2003). Microbiological aspects
of biowaste during composting in a monitored
compost bin. Journal of Applied Microbiology,
94(1),127-137.

V& Thi Ngoc Cim, D3 Thi Xuén, Duong Minh
Vién, Nguy&n Thi Kiéu Oanh, B3 Hoang
Sang, Nguyén Khoi Nghia & Nguyén Thi Té
Quyén. (2015). Phén 1ap va tuyén chon mét sé
dong nédm ban dia phan huy mot sb vat lidu hitu
¢o tir nén dAt thAm canh lGa tai xa Phong Hoa,
huyén Lai Vung, tinh Ddng Thap. Tap chi Khoa
hoc Truong Pai hoc Can Tho, 36, 1-11.

V& Vian Phudc Qué & Cao Ngoc Biép. (2011). Phan
lap va nhan dién vi khuén phan giai cellulose.
Tap chi Khoa hoc Truong Dai hoc Can Tho, 18a,
177-184.

Weisburg, W.G., Barns, S.M., Pelletier, D.A. &
Lane, D.J. (1991). 16S ribosomal DNA
amplification for phylogenetic study. J.
Bacteriol, 173(2), 697-703.



