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TOM TAT

Trong nhiing giai phap xu 1y chat thai, viéc sir dung vi khuan 1a mot phuong phép thién véi moi
truong va hudng dén su bén vimg cho méi truong sinh thai. Nghién ciru nay dugc tién hanh voi muc
dich phén lap cac dong vi khudn c6 kha niang phan giai protein va cellulose tir cac ngudn rac thai hitu
co. Mau rac thai hitu co dugc thu tir cac chg trong khu vic huyén Chau Thanh, tinh Kién Giang. Két
qua phan 1ap duogc 38 dong vi khuan. Trong d6, 9 dong c6 kha ning phan giai proteln va cellulose. Hai
dong co6 kha nang phén giai ddng thoi protein va cellulose trén dia thach t6t nhat véi kich thude phan
giai 1an luot 6 mdi dong 1a GT5 (18,1 mm va 9,75 mm) va NT4 (15,5 mm va 8 mm). Phén tich dua trén
trinh tw 16S rRNA x4c dinh dong vi khudn GT5 ¢6 trinh tu twong ddng 99,87% véi loai Bacillus cereus
va dong NT4 tuong dong 99,86% v6i loai Proteus mirabilis.

Tuwr khoa: Bacillus cereus, cellulose, protein, Proteus mirabilis, rac thai hitu co.
1. MO PAU

Hién nay, cac nhom vi khudn cé kha ning phan giai rac hitu co va han ché mui hoi rat dugc
quan tim trén toan thé giGi va ¢ ca Viét Nam. Thanh phan rac thai hitu co tir cac cho dan sinh, siéu
thi, hé dan, co s& kinh doanh dich vu an uéng chtra cellulose va thit ca du thira 1am 6 nhiém méi
truong séng [1]. Viéc phan 1ap, tuyén chon mot sé dong vi khuédn c6 ich dé xir 1y rac thai 1a can thiét.
bic biét, cac dong vi khuén c6 kha ning sinh enzyme manh va thich nghi t6t v6i diéu kién moéi trudong
chét thai rat quan trong giup da dang bo gidng vi khuan phan giai tinh bot, cellulose va protein [2]. Pay
1a phuong phép gitp phan giai chat thai hiru co hiéu qua, an toan va bén vimg.

Ung dung phuong phap sinh hoc gitip phan giai rac thai hiru co thanh phéan hitu co, img dung dugc
cho trong trot va cai tao dat. Hién nay, c6 nhiéu ché phém vi sinh vét da dugc thuong mai hoa phuc vu
phan giai rac hiru co nhung chi phi cao, hiéu qua xur ly thip khi 4p dung & cac dia phuong khac. Thanh
phén rac hitu co va sy khac nhau vé diéu kién moi truong 1am cac nhom vi sinh trong cac, ché pham khé
dat duoc hoat Iyc nhu mong_ mubn. Dic biét, huyén Chau Thanh thudc tinh Kién Giang nim & vung ven
bién, chiu anh huéng cua diéu kién méi truong bién nén cac nhom vi sinh vat trong cac ché phdm dugc
phan lap ¢ nhimg noi khac kho dat dugc hoat tinh t6i da. Bén canh do6 viéc phén 1ap dugc ngudn vi
khuén ban dia gitip xir Iy t6t dugc cac ngudn phé phdm thiy san, nong nghiép co khdi lugng 16n & day.

2. NGUYEN LIEU VA PHUONG PHAP NGHIEN CUU

2.1. Vit liéu nghién ctru

Céc dong vi khudn c6 kha nang phén giai protein va cellulose manh dugc phén 1ap tir cic mau rac
thai hitu co thu tir: bai rac, thung rac cac chg, khu vuc dan cu, thirc an thura tai quén an trén dia khu vuc
Chau Thanh, Kién Giang. Dia diém thu miu: tai cac cho Ta Nién, Minh Luong, Téc Cau, Tric Kha,
Thanh Ldc, Mong Tho.
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2.2. N¢i dung va phwong phap nghién ciru
2.2.1. Thu mau, ting sinh va phdn ldp cdc dong vi khudn phdn gidi diege protein va cellulose tir rdc thai
hitu co

~ Thu mdi diém it nhat 3 mau: 0,5 kg rac thai ran, nude ri rac it nhat 50 ml mdi mau. Mau rac thai
ran va nudc ri rac dugc chira trong tai nilong chiu nhiét (da tiét trung), sau d6 dugc trir trong thung xop
c6 da kho va dugc vén chuyén vé phong thi nghiém.

Xt ly mau: Céc mau réc thai mang vé dugc loai bo cac thanh phan vé co nhu boc nylon, lo nhya,
kim loai. Mau sau khi phan loai s€ dugc nghién va duoc tién hanh tang sinh.

Téng sinh: Mau sau khi xir Iy s& dugc ting sinh trong méi trudng Nutrient broth, trong 24 gio, sau
d6 dugc tien hanh phan lap.

2.2.2. Phirong phép phan lap cdc dong vi khuan [3]

Trai m’?lu: Hut 0,1 mL dung dich m@u da tang sinh, nho 1én dia petri c6 chira moi truong Nutrient
agar [4]. Tién hanh trai mau bang cach lay dung cu trai khir trung trén dén con va cho ngudi. Sau do,
tién hanh trai d€u mau trén mat moi truong. Khi bé mat moi trudng kho thi dem vao ta G.

Nhan dién khuan lac sau 24 gio u: Cay chuyen tat ca khuén lac 13 vi khuan vao dia méi truong
dinh dudng méi. Khuén lac duge chon ¢ mau tring hay vang khong co to.

Céy chuyén: Thyc hién ciy chuyep dep khi trén dia xuét hién cac khuén lac roi rac, ddng nhﬁt vé
hinh thai va kich thude, xac dinh d6 thuan bang cach quan sat t¢ bao da nhudém gram bang kinh hién vi.
2.2.3. Khao sdt kha nang phan gidi protein va cellulose ciia cac dong vi khudn da phan ldp.

Khao sat kha nang phan giai protein: Viéc phan giai protein cua cac dong vi khuén duogc xac dinh
bang phuong phap cdy chim diém sinh khdi cta vi khuan trén moi trudng thach Skim milk (SMA) c6
bd sung 1% casein. Sau dé, dwdng kinh vong ‘phén giai casein dugc xac dinh bang thubc thir
Trichloroacetic acid (TCA) 15%. Cac dong vi khuén phén giai dugc protein (sir dung casein trong sita)
s€ hinh thanh mét vong tron phan giai casein bao quanh khuéan lac.

Thi nghiém kha ning phan giai cellulose va protein duoc bé tri hoan toan ngau nhién, cac nghiém
thirc 1a cac dong vi khuan phéan 1dp duoc, moi nghiém thirc dugc 1ap lai 3 lan va duge dat ¢ dicu kién
nhiét d6 phong thi nghiém.

Puong kinh vong phan giai dugce tinh theo cong thirc V=D —d.

Trong d6: D: Pudng kinh vong phan giai (mm); d: Pudng kinh khuan lac (mm).

V cang 16n chung minh cho viéc kha nang phan giai cua enzyme cang manh, phan nhom kha nang
phan giai nhu sau: [5]

V< 10 mm: Kha niang phan hiyy protein yéu (-)

15 mm >V > 10 mm: Kha ndng phan huy protein trung binh (+)

20 mm >V > 15 mm: Kha nang phan huy protein manh (++)

V > 20 mm: Kha ning phan hily protein rat manh (+++).

Khio sat kha ning phan giai cellulose: Két qua thity phan Carboxymethyl cellulose (CMC) tuong
(g véi mic phén giai cellulose ciia vi khuan. Cac dong vi khuan duge cdy trai trén méi truong CMC,
sau d6 giit ¢ diéu kién 37 °C trong 48 gio va sir dung dung dich congo red 1% nhuém trong 20 phut.
Cudi cing mau vi khuan dugc rira bing NaCl M. Cac dong vi khuan phén giai dugc cellulose (sir dung
cellulose trong CMC) s€ tao ra mdt vong tron trong sudt bao quanh khuan lac [6].

Buong kinh vong phan giai duoc tinh theo cong thuc V=D —d.
Trong d6: D: Puong kinh vong phan giai (mm); d: Puong kinh khuén lac (mm)

Chisb V cang 16n cho théiy hoat lyc cua enzym ngoai bao cang manh, phan cép hoat luc theo chi
tiéu sau:

V< 10 mm: Kha ning phan hiy cellulose yéu (-)
15 mm >V > 10 mm: Kha nang phén huy cellulose trung binh (+)
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20 mm >V > 15 mm: Kha nang phén huy cellulose manh (++)
V > 20 mm: Kha nang phan hiy cellulose rit manh (+++).
2.2.4. Pinh danh bang phwong phdp gidi trinh tu

Cac dong vi khuan c6 hoat tinh cao nhét dugc dinh danh thong qua trinh ty doan gene ma hoé 16s
rRNA bang phuong phéap Sanger.

2.3. Xir Iy s6 liéu
. Céc s6 liéu duoc tong hop, xtr Iy bang phan mém Microsoft Excel 2016, phan tich thong ké bing
phan mém Minitab 16.
3. KET QUA VA THAO LUAN

3.1. Két qua thu miu va phan lap

Céc dong vi khuédn c6 kha ning dong hoa va sir dung ngudn cellulose, protein trong chét thai duoc
phan 1ap, tuyén chon dé tmg dung vao xir 1y chat thai hitu co [7]. Bén canh d6 vi khuan c6 dic diém
thich tmg manh, phan bd rong va d& phat sinh bién di [8]. Dwa vao mdi trudng séng ma vi khuan dugc
phén thanh nhiéu loai khac nhau. Tir cac mau rac hitu co thu & cac cho trong dia ban huyén Chau Thanh,
Kién Giang di phan 1ap duoc 38 dong vi khudn c6 dic diém duge mo ta & Bang 1.

Bdng 1. Dic diém cac dong vi khudn di phan lap

STT Ky hiéu Hinh thai khuén lac Hinh thai té bao
1 MLI1 Tréng duc, tron, kich thudc nho Que ngin
2 ML2 Tra'ing duc, nhan, kich thudc nho Cu doi
3 ML3 Tréng trong, tron, kich thudc 16n Lién ciu
4 CLI1 Tréing duc, nhan, kich thudc 16n Céu don
5 CL2 Tréng duc, nhan, kich thudc nho Que dai
6 CL3 Tréng duc, tron, kich thudc nhod Céu ngén
7 TN1 Tréng duc, tron, kich thudc nho Que dai
8 TN2 Tréng duc ngi vang, tron Céu don
9 TN3 Tréng trong c6 diém duc & giira Céu don
10 TC1 Tr:fmg duc, nhan, kich thudc nho Chu don
11 TC2 Vét tring hoi trong, nhay Que dai
12 TC3 Vét tring duc, nhan, kich thudc 16n Que ngin
13 BAIl Vét tring duc, kich thudc 16n Elip
14 BA2 Tréng duc, bé mat c6 13, tron Elip
15 BA3 Vét cam, nhan, 6 kich thude 16n Que dai
16 BA4 Tréng duc ngd vang, nhin Que ngén
17 BAS5 Trfmg duc, tron, kich thudc nho Que dai
18 NTI Trfmg duc, tron, kich thudc nho Chu don
19 NT2 Tréng trong, nhin, kich thuéc nho Que dai
20 NT3 Tréng trong c6 diém duc & giita Céu don
21 NT4 Vét tring sita, nhin Que dai
22 NT5 Tréng stra, tron, c6 kich thudc 16n Cu don
23 S1 Trfmg duc, nhan, co kich thudc nho Que dai
24 S2 Tréng duc, tron, ¢o6 kich thude nho Chu don
25 S3 Trfmg stta, nhan, c¢6 kich thudc 16n Que dai
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STT Ky hiéu Hinh thai khuén lac Hinh thai té bao
26 S4 Vang, tron, kich thuéc nho Que ngin
27 S5 Vang, tron, c6 kich thude nho Céu don
28 TK1 Tréng duc, tron, ¢6 kich thudc to Que dai
29 TK2 Tréng duc, tron, c6 kich thudc nhd Que dai
30 TK3 Tréng duc, nhin, bé mit khé, c6 kich thudc nho Que dai
31 TK4 Tréng duc, tron, c6 kich thudc nhd Que dai
32 TKS Trang trong, tron, c6 kich thude 1on Que ngin
33 TK6 Trang nga vang, nhan, c¢6 kich thudc 16n Que ngin
34 GT1 Tréng trong, tron, c6 kich thudc 16n Céu don
35 GT2 Tréng sita, tron, ¢6 kich thudc 16n Céu déi
36 GT3 Tréng sita, tron, co kich thudc nho Céu don
37 GT4 Tra'ing trong, nhan, ¢6 kich thudc nho Céu don
38 GT5 Tra'ing stta, nhan, c¢6 kich thudc nho Que ngén

Céc dong vi khudn phan lap dugc c6 mau sic rat da dang: tring trong, tring sira, tring duc, vang
nhat, phat trién nhanh sau 24 gio cdy trén moi truong dinh dudng. Cac chung vi khuan ura nhiét c6 thé
tong hop enzyme tét va chuyén hoa cac hop chét hitu co trong chét thai [9]. DPay ciing la cac ddc diém
can c6 cua vi khuén trong nguyén tic lua chon vi sinh vat xtr Iy chat thai hitu co.

Bén canh do6 cho thdy sy da dang ctia dong vi khuén tai timg khu vuc 1y mau. Cac dong vi khuan
trén c6 the su dung trong khao sat kha nang phan giai protein va cellulose.

3.2. Kha ning phan giai protein

Tur cac dong phan 1ap duoc, tlen hanh thi nghiém kha nang phan glal protein. Sau 48 gio da ghi
nhan dugc 18 dong vi khuan c6 xut hién khuan lac trén moi truong nudi cy chi chira protein 1a ngudn
carbon duy nhét. Ty 1& phén giai ciia cac dong dwoc ghi nhan tai Bang 2.

Bdng 2. Ty 1¢ phan giai protein cta cdc dong phan lap

Kha nang phan giai Puong kinh vong phan giai S6 dong Ty 1€ (%)
Yéu V<10 mm 5 27,78
Trung binh 15 mm >V > 10 mm 7 38,89
Manh 20 mm >V > 15 mm 6 33,33
R4t manh V >20 mm 0 0,00

Trong 38 dong phén lap c6 18 dong c6 kha ning phan giai protein tir yéu dén manh. C6 5 dong ¢
kha ning phan giai protein yéu, chiém ty 1& thap nhat (27,78%). C6 7 dong vi khuan c6 kha nang phan
giai protein trung binh vé&i 38,98%. Thong qua thi nghiém xac dinh dugc 6 chung vi khuan c6 kha ning
phan giai protein & mirc manh chiém ty 18 33,33%. Khong ghi nhan dong vi khuin c6 vong phan giai
protein rat manh trén 20 mm.

Trong s6 cac dong vi khuan phan 1ap duoc, da chon ra 18 dong c6 xuét hién vong phan giai protein
dugc thuc hién bang phuong phap khuéch tan trén thach dia. Két qua dugc thé hién ¢ Bang 3 cho thiy
trong 38 dong da phan 1ap dugc c6 18 dong co kha nang phan giai protein. Trong 18 dong da xac dinh
hoat tinh enzyme, dong ML2, GT5 va TK2 ¢ vong phén giai protein 16n nhat, dwong kinh vong phan
gii lan luot 12 19,5 mm, 18,1 mm va 18 mm. Dong BA4 va CL2 c6 vong phén gii protein thap nhat
v6i kich thuée 1an luot 14 2,30 mm, 5,00 mm. Puong kinh phan giai nay 1a két qua ctia duong kinh halo
va dudng kinh khuén lac dugc ghi nhan sau 48 gid theo doi.

Nhin chung, kich thuéc vong phan giai protein ctia cac mau thu tai huyén Chau Thanh, Kién Giang
thap hon so vdi cong bo trong nghién curu trude do [10]. Co the thay trong cung loai mau la nudce ri rac
nhung c6 két qua khac biét do khac vi tri 1ay mau va thanh phan rac thai hitu co.
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Bdang 3. Kha ndng phan giai protein

STT | Kihiéu | Buong kinh vong phan gidi (mm) | STT | Ki hi¢u | Puong kinh vong phéan giai (mm)

1 ML2 19,5 +0,072 10 BAS 17,90 +£ 0,122
2 CLI 8,30 £ 0,03 11 NT4 15,50 £ 0,07bd
3 CL2 5,00 = 0,00h 12 S1 17,10 £ 0,012
4 N2 14,0 £0,014 13 TK1 7,50 £0,07¢"

5 TC1 10,5 +0,07¢f 14 TK2 18,00 + 0,142
6 TC3 13,0 £ 0,00% 15 TK4 14,90 £ 0,01
7 BA2 14,9 +0,01¢ 16 TK6 13,50 + 0,004

8 BA3 9,50 £ 0,07 17 GT1 10,00 = 0,14
9 BA4 2,30 £ 0,041 18 GT5 18,10 £ 0,012

Ghi chu: Cdc chit cai khac nhau trén mot cot thi khac biét co y nghia ¢ murc P < 0,05.

3.3. Kha ning phan gidi cellulose

Tir cac dong vi khuan da phan lép, }ién hanh thi nghiém kha nang phan giai protein. Sau 48 gi¢ da
ghi nhan dugc 18 dong vi khuan c6 khuan lac moc dugc trén mdi trudng c6 bo sung CMC. Ty 1€ phan
giai cua cac dong dugc ghi nhan tai Bang 4.

Bang 4. Ty 1€ phan giai cellulose cua cac dong phan lap

Kha nang phan giai Puong kinh vong phan giai S6 dong Ty 1¢ (%)
Yéu V<10 mm 18 100
Trung binh 15 mm >V > 10 mm 0 0,00
Manh 20 mm >V > 15 mm 0 0,00
Rat manh V=20 mm 0 0,00

Két qua khao sat cho thiy, kha ning phan giai cellulose cua cac dong vi khuin da phan 1ap 1a khac
nhau. S6 dong vi khuén phan giai cellulose yéu chiém tdi da véi ty 18 tuyét di 1a 100%. So sanh véi
nghién ctru Hoang Duong Thu Huong va cs (2020) kich thuéc vong phan giai cellulose 16n hon gap 3
1an so véi kich thuc phan giai 10n nhit trong nghién ctru nay.

Tir cac dong vi khuén da phan 1ap, c6 18 dong xudt hién vong phan giai cellulose. Két qua duoc
thé hién ¢ Bang 5.

Bang 5. Kha nang phan giai cellulose

STT Kihiéu bDuong kinh vong phan gidi (mm) STT Kihi¢u BDuong kinh vong phéan giai (mm)

1 CL1 5,00 % 0,000 10  NTS 0,90 + 0,06¢
2 CL2 0,50 £ 0,014 11 BAI 1,10 £ 0,06¢
3 TN2 1,25 + 0,049 12 BA2 1,00 + 0,004
4 TN3 5,50 +0,07% 13 TK3 1,50 +0,07¢
5 TC1 0,80 + 0,03¢ 14  TK6 3,75+ 0,01b
6 TC2 3,85+0,01% 15  GTS 9,75+ 0,18?
7 TC3 5,55+0,01° 16 S2 1,50 + 0,074
8 NT3 4,55+0,01° 17 S3 2,50 + 0,00
9 NT4 8,00 % 0,00 18 S5 1,25+ 0,049

Ghi chu: Cdc chit cai khac nhau trén mot cot thi khdac biét co y nghia ¢ murc P < 0,05.

Tir bang két qua trén cho thay trong 38 dong da phan 1ap duoc c6 18 dong phén giai dugc cellulose.
Trong do6 c6 2 dong c6 kha nang phan giai cellulose tot nhat 1a GTS va NT4 véi kich thude vong phan
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giai 14 9,75 mm va 8,00 mm. Tuy nhién 2 dong nay dugc phan loai vao kha ning phan giai yéu (-) voi
dudng kinh vong phan giai nho hon 10 mm. Két qua nay thap hon cong bd cua Hoang Duong Thu
Huong va cs (2020) trong cung 1 vat liéu thi nghiém 1a nude ri rac dugce thu tir cac cho. Két qua ¢6 su
khac biét 1 do anh huong boi vi tri, thoi gian ldy miu va thanh phén rac hitu co. Bén canh d6 viéc khac
nhau vé diéu kién sinh truong tbi wu ctia cac dong vi khuén phan giai cellulose (nhiét d, pH méi truong)
ciing anh hudng dén hoat lyc phén giai cellulose ciia cic dong vi khuén da phan lap.

3.4 Pinh danh so bd cac dong cé hoat tinh

T 38 dong da phan 1ap da xac dinh duge 9 dong 6 kha nang phén giai ddng thoi protein va
ce}lulose. Céc dong vi khu‘én hién di¢n trong r{lﬁu lay tir cac diq diem khac nhau da dang vé dic diém.
Keét qua dinh danh so bg bang phuong phap kiém tra cac dac di€ém sinh hoa dugc ghi nhan tai Bang 6.

Bdng 6. Két qua thir nghiém dac diém sinh hod

STT Ki hi¢u Gram Catalase | Lén men | Methylred | Diddng Urease
1 CL1 “) + - - -
2 CL2 +) + + - - —
3 TN2 ) + + - -
4 TCl ) + + - -
5 TC3 “) + - - - -
6 BA2 ) + - + - -
7 NT4 ) + + + + -
8 TK6 - + - + - -
9 GT5 ) + - + + -

Ghi chu: (+) gram duong, (-) gram dm, + co hién dién, — khong su hién dién

Trong s 9 dong c6 kha ning phan giai ddng thoi protein va cellulose phén lap dwoc co 2 dong co
chi sb phan giai t8t nhat. Dong GTS duoc thu tai xa Giuc Tuong phan giai cellulose tdt nhat véi kich
thude vong phan giai 1a 9,75 mm va phan giai protein véi duong kinh vong phéan giai 1a 18,10 mm.
Dong NT4 dugc thu tai chg nha tho thudc xa Mong Tho B cho kha nang phan giai cellulose véi duong
kinh 1a 8,00 mm va phan giai protein véi kich thudc vong phan giai 1a 15,5 mm.

A B
Hinh 2. Kha nang phan giai cellulose cua dong NT4 (A) va GT5 (B)
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Hinh 3. Hinh thai khuén lac va hinh thai té bao vi khudn GT5 va NT4
A, B: Dong GT5; C, D: Dong NT4

Két qua cho thdy, hai dong GT5 va NT4 c6 kha ning chuyén hoa dugc ngudn co chit hitu co
CMC, casein. Ca hai dong vi khuan GT5 va NT4 déu phat trién t6t & nhiét d6 phong. Diéu nay cho thiy
hai dong vi khuan GT5 va NT4 c6 kha nang ua nhiét. V6i cac dac tinh trén, hai dong vi khuén nay co
thé str dung dé phuc vu san xuit ché phdm vi sinh vét phuc vu xir Iy réc thai ¢6 ngudn gc hiru co.

3.5 Két qua giai trinh tu gene

Trong s6 2 dong vi khuin dugc xac dinh 1 phan giai dwoc ca protein va cellulose, qua thir nghiém
mot s ddc diém sinh 1y sinh hoa, hinh thai khuan lac va hinh thai té bao, d xac dinh duoc 1 dong thude
nhém vi khuan thudc chi Bacillus va 1 dong thude chi vi khuan Proteus. Phuong phap Sanger duoc st
dung dé x4c dinh trinh ty doan gene ma hoa 16S rRNA. Sau khi gidi trinh ty, doan gene ma hoa cua 2
dong dugce so sanh dbi chiéu voi dir liéu ngudn gene trén GeneBank.

Tir két qua dinh danh bang giai trinh tu cho théy dong vi khuan NT4 thudc loai Proteus mirabilis
v6i mie d¢ twong dong 1a 99,86%. bay la tryc khuan gram am, ky khi tuy ¥, di dudng va phan giai
protein. Ching c6 kha nang trao d6i chat khac nhau va thich nghi duoc véi nhiéu diéu kién moi truong,
chang han nhu ndng d6 cao cua kim loai nang hodc cac chat doc hai [11]. Két qua cung cho thiy dong
vi khuan GT5 thudc loai Bacillus cereus véi muc do twong dong 99,87% la truc. khuan gram duong,
sinh bao tir, ky khi tiy y, nhiét do ting truong dugce tir 5 °C — 50 °C, nhiét d6 t6i wu 35 °C — 40 °C.
Bacillus cereus dugc biét 1a c6 kha nang phén giai cac loai hop chat hitu co khac nhau [12].
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>NT4

AAAGCTTGCTTTCTTGCTGACGAGCGGCGGACGGGTGAGTAATGTATGGGGATCTGCCCGATAGAGGGGGATAACTACTGGAAACGG
TGGCTAATACCGCATAATGTCTACGGACCAAAGCAGGGGCTCTTCGGACCTTGCACTATCGGATGAACCCATATGGGATTAGCTAGTAG
GTGGGGTAAAGGCTCACCTAGGCGACGATCTCTAGCTGGTCTGAGAGGATGATCAGCCACACTGGGACTGAGACACGGCCCAGACTC
CTACGGGAGGCAGCAGTGGGGAATATTGCACAATGGGCGCAAGCCTGATGCAGCCATGCCGCGTGTATGAAGAAGGCCTTAGGGTTG
TAAAGTACTTTCAGCGGGGAGGAAGGTGATAAGGTTAATACCCTTATCAATTGACGTTACCCGCAGAAGAAGCACCGGCTAACTCCGT
GCCAGCAGCCGCGGTAATACGGAGGGTGCAAGCGTTAATCGGAATTACTGGGCGTAAAGCGCACGCAGGCGGTCAATTAAGTCAGAT
GTGAAAGCCCCGAGCTTAACTTGGGAATTGCATCTGAAACTGGTTGGCTAGAGTCTTGTAGAGGGGGGTAGAATTCCATGTGTAGCGG
TGAAATGCGTAGAGATGTGGAGGAATACCGGTGGCGAAGGCGGCCCCCTGGACAAAGACTGACGCTCATGTGCGAAAGCGTGGGGA
GCAAACAGGATTAGATACCCTGGTAGTCCACGCTGTAAACGATGTCGATTTAGAGGTTGTGGTCTTGAACCGTGGCTTCTGGAGCTAAC
GCGTTAAATCGACCGCCTGGGGAGTACGGCCGCAAGGTTAAAACTCAAATGAATTGACGGGGGCCCGCACAAGCGGTGGAGCATGTG
GTTTAATTCGATGCAACGCGAAGAACCTTACCTACTCTTGACATCCAGCGAATCCTTTAGAGATAGAGGAGTGCCTTCGGGAACGCTGA
GACAGGTGCTGCATGGCTGTCGTCAGCTCGTGTTGTGAAATGTTGGGTTAAGTCCCGCAACGAGCGCAACCCTTATCCTTTGTTGCCAG
CACGTAATGGTGGGAACTCAAAGGAGACTCCCGGTGATAAACCGGAGGAAGGTGGGGATGACGTCAAGTCATCATGGCCCTTACGAG
TAGGGCTACACACGTGCTACAATGGCAGATACAAAGAGAAGCGACCTCGCGAGAGCAAGCGGAACTCATAAAGTCTGTCGTAGTCCG
GATTGGAGTCTGCAACTCGACTCCATGAAGTCGGAATCGCTAGTAATCGTAGATCAGAATGCTACGGTGAATACGTTCCCGGGCCTTGT
ACACACCGCCCGTCACACCATGGGAGTGGGTTGCAAAAGAAGTAGGTAGCTTAACCTTCGGGAGGGCGCTTACCACTTTGTGATTCAT
GACTGGGGTGAA

>GTS5

CTATCATGCAGTCGAGCGAATGGATTAAGAGCTTGCTCTTATGAAGTTAGCGGCGGACGGGTGTAGTAACACG
TGGGTAACCTGCCCATAAGACTGGGATAACTCCGGGAAACCGGGGCTAATACCGGATAACATTTTGAACCGCA
TGGTTCGAAATTGAAAGGCGGCTTCGGCTGTCACTTATGGATGGACCCGCGTCGCATTAGCTAGTTGGTGAGG
TAACGGCTCACCAAGGCAACGATGCGTAGCCGACCTGAGAGGGTGATCGGCCACACTGGGACTGAGACACGG
CCCAGACTCCTACGGGAGGCAGCAGTAGGGAATCTTCCGCAATGGACGAAAGTCTGACGGAGCAACGCCGCG
TGAGTGATGAAGGCTTTCGGGTCGTAAAACTCTGTTGTTAGGGAAGAACAAGTGCTAGTTGAATAAGCTGGCA
CCTTGACGGTACCTAACCAGAAAGCCACGGCTAACTACGTGCCAGCAGCCGCGGTAATACGTAGGTGGCAAGC
GTTATCCGGAATTATTGGGCGTAAAGCGCGCGCAGGTGGTTTCTTAAGTCTGATGTGAAAGCCCACGGCTCAAC
CGTGGAGGGTCATTGGAAACTGGGAGACTTGAGTGCAGAAGAGGAAAGTGGAATTCCATGTGTAGCGGTGAA
ATGCGTAGAGATATGGAGGAACACCAGTGGCGAAGGCGACTTTCTGGTCTGTAACTGACACTGAGGCGCGAA
AGCGTGGGGAGCAAACAGGATTAGATACC

Hinh 4. Trinh tu doan gen ma hoa 16s rRNA cua dong NT4 va GT5

Loai Proteus mirabilis c6 vai trd quan trong trong viéc loai bo cac chat 6 nhidm hitu co ¢6 nguf‘)n
gbc dong vat, dac biét 1a phan, bang cach phan huy chat hiru co trong moi truong nudc hodc dat. Pac
tinh phén giai protein va phan giai nudc tiéu cta chung co thé xép vi khuan vao s6 cac loai hoai sinh
hiéu qua nhét khi tham gia vao qua trinh 1am giau dat dugc bon phan bang mudi amoniac va do d6 tham
gia vao chu trinh nito. Qua trinh nitrat hoa hiéu khi va khir nitrat dong thoi dan dén loai bo nito hiéu
qua bang vi khuan di dudng nay dugc dé xuat ap dung trong xir 1y chat thai ca. Chung P. mirabilis la
loai phan huy propanil (mét loai thudc diét co thuong duoc st dung) nhanh nhét trong s6 cac hé vi sinh
vat tu nhién sinh sng & mot hd nude hoang so & phia dong bic Georgia, Hoa Ky [13]. Trong nghién
ctru ctia Sanuth va cs (2013) da xac dinh dwoc mot chung P. mirabilis c6 hidu qua nhét trong viéc phan
huy e-caprolactam trong s6 cac vi khuén phén lap tir dat dugc thu thap tir cac bai rac thai rén 16n & Bang
Lagos, Nigeria. e-Caprolactam la mot monome dé san xuit nylon-6, dugc tim thdy trong nudc thai cua
cac nha may san xuat nylon, gay doc cho thuc vat, dong vat. Ching nay 1a mot ing cir vién tiém ning
cho qua trinh xur 1y sinh hoc [14].

Chung P. mirabilis duge phan 13p tr nuéce bién ven bién ¢ Trung Quéc loai bo hiéu qua céc ion
NH4 bing qua trinh oxy hoa. Hon nira, chi c6 mét luong vét NO,™ va NOs~ dugce phét hién sau khi nudi
cdy vi cac ion nay dong thoi bi vi khuédn khtr thanh nito khi (N») trong qua trinh khu nitrat. Cac qua
trinh va su phat trién cua té bao bi trc ché khi khong c6 bét ky ngudn carbon hitu co nao. Ching nay
duoc dé xudt sir dung dé loai bd NH4*-N doc hai [15].

Nghién ctu cia Chen et al. 43 phan 1ap tir bun, cia mdt nha may xu 1y nudc thai nhudém & Pai
Loan, mét ching P. mirabilis thé hién kha nang khir mau hiéu qua nho enzyme lién quan dén kha nang
hép phu sinh hoc ciia RBN do6 dam ciing nhu thudc nhuém BK-5 azo den ddm [16]. Hon nira, Olukanni
et al. d4 phan lap tir dit bai rac d6 thi gan Lagos, Nigeria, mot chung P. mirabilis c6 kha niang phan hay
thuc nhudm azo Reactive Blue 13 thanh cac san phdm khong doc hai [17].
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Ngoai ra, ching P. mirabilis ¢6 kha ning khang cao voi mot s6 kim loai ning (bao gdm thity ngén,
d()l}g, kém, cadmium, goban, bac va cac loai khac) da dugc xac dinh trong cac mau nudce thai tir Thanh
pho Casablanca, Ma-roc, ciing co6 kha nang khang naphthalene, anthracene va khang sinh [18].

Nguoi ta di chig minh rang ching Bacillus cereus c6 kha nang phan huy thuéc nhuém dét hoat
tinh Novacron Super Black G, ciing nhu cac hop chat thom khac nhu anthracene. Chét thai tinh bot 1a
chat 6 nhiém hitu co ¢6 tac dong tidu cuc dén moi trudong. Bacillus cereus BX16, mot dong méi phan
1ap c6 kha ning tiéu hoa hoan toan tinh bot, da dugc tach va tinh ché bang chat thai thuc pham [19].

Dong B. cereus c6 hi¢u qua phan huy chat thai vo tom va dugc st dung dé 1én men quy m6 16n.
Hoat tinh cao ctia cac dong vi khuan phan 1ap trong viéc phén huy chat thai vo tom cho thay kha nang
mg dung rong rdi cua cac vi khuan nay dé chiét xuat chitin tir chat thai giau chitin theo huéng than
thién voi moi truong [20]. Nghién ciru cia Dinh Hoéng Duyén va cong sy, tir phu pham qua vai hoai
muc d tuyén chon dugc 2 chung vi khuén Bacillus cereus va Bacillus toyonensis. Thir nghiém ché
pham tir hai dong nay cho thy d6 hoai muc dat 57 - 59% sau 35 ngay u [21].

Qua céac nghién ciru trén cho thay 2 loai Proteus mirabilis va Bacillus cereus co trién vong trong
viée ing dung vao san xut cac san pham c6 chira vi khudn c6 kha ning phan huy tét rac thai hiru co va
giam viéc 6 nhiém khong khi tir rac thai gop phan han ché réc thai ton dong va giam 6 nhiém mai truong
va san xuat phan bén hitu co.

Gen 16S rDNA da dugc giai trinh ty va xay dung cdy phat sinh loai cho trong nghién ctru cta
Ishag et al. ciing cho thiy ba loai vi khuan 13 Bacillus cereus ATCC 14579, Bacillus subtilis subsp.
inaquosorum KCTC 13429 va Bacillus safensis FO-36b. Chung c6 kha nang ty phan huy sinh hoc
thudc trir sdu cua B. safensis FO-36b. Cac chung nay duoc phat hién c6 hiu qua va song ty nhién
trong mdi trudng bi 6 nhidm ning baéi thude trir sau, do d6, chiing ¢6 thé c6 tiém ning loai bo thude
trir siu khoi dat bi 6 nhidm, ddc biét 1a dit tai cac ctra hang thudc trir sdu va bii chon l1ap ¢ cac nudce
dang phat trién [22].

Céc nhém vi sinh vét ban dia song trong dat va moi sinh vat séng, c6 kha ning phan huy sinh hoc,
thim thau sinh hoc, ¢b dinh dam, phuc hdi do phi nhiéu cta dit va ciing nhu trong san xuit hormone
tang truong thuc vat [23]. Viéc bd sung huyén phi vi sinh vét ban dia vao dat lam thay ddi cac dic tinh
1y hoa, sinh hoc va enzyme cta dét. Hoat dong cuia enzyme nhu cellulase, protease va urease da dugc
danh gia cao hon & dat duoc cai tao bang vi sinh vat ban dia [24].

4. KET LUAN

Tong s6 38 dong vi khudn da duoc phén 1ap tir miu rac thai hitu co khu vyc huyén Chau Thanh,
tinh Kién Giang. C6 9 dong c6 kha ning phén giai dong thoi protein va cellulose. Hai dong c6 hoat tinh
manh phan giai dong thoi protein va cellulose 1a GT5 va NT4 lan luot tuong dong 99,87% véi lodi
Bacillus cereus va 99,86% vai loai Proteus mirabilis khi phan tich trinh tu 16S rRNA. Hai dong nay
trén thé gisi dugc tmg dung nhiéu trong phan giai rac thai hitu co rat hiéu qua va con c¢6 kha ning phan
giai trong diéu kién c6 kim loai ning va mot s6 loai thuéc nhuom mau doc hai. Véi viéc chéng chiu tdt,
kha nang phan giai cellulose va protein nhu véy gitp hai chung vira phan 1ap duoc co tiém nang 16n
trong viéc san xuét cac ché pham phan giai rac thai hitu co.
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ABSTRACT

ISOLATION, SELECTION AND IDENTIFICATION OF OF BACTERIA
WITH CELLULOSE AND PROTEIN-DEGRADING POTENTIAL
FROM ORGANIC WASTE IN CHAU THANH — KIEN GIANG

Tran Nguyen Chat*, Nguyen Thi Bich Ngoc, Trinh Thi Kim Binh
Kien Giang University, 3204 - Highway 61 - Chau Thanh Town, An Giang Province
*Email: tnchat@vnkgu.edu.vn

Using bacteria is one of the environmentally friendly waste treatment methods for ensuring the
sustainability of the ecological environment. This study aimed to isolate bacteria with cellulose- and
protein- degrading potential from organic waste sources. Organic waste samples were collected from
markets in Chau Thanh district, Kien Giang province. The results showed that 38 bacterial strains were
isolated. Of these, 9 strains were capable of decomposing protein and cellulose. The two strains with
the best ability to simultaneously decompose protein and cellulose on agar plates were GT5 (18.1 mm
and 9.75 mm) and NT4 (15.5 mm and 8.00 mm), respectively. Molecular identification of two strains
based on16S rRNA sequence showed that GTS was 99.87% homogeneous to Bacillus cereus; NT4 was
99.86% homogeneous to Proteus mirabilis.

Keywords: Bacillus cereus, cellulose, protein, Proteus mirabilis, organic waste.
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