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ABSTRACT

Sixty-two bacteria isolates composing of 17 proteolytic bacteria, 24 cellulolytic bacteria,
21 amylolytic bacteria were isolated from wastewater of two municipal solidwaste plants
Dong Thanh and Tan Long, CanTho city on specific media. Among the whole bacteria
isolated, there were 19 mesophilic bacteria and 32 thermophilic bacteria. In which there
were 12 isolates having high effectiveness in both of meso and thermopile and in three
kinds of material.
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Title: Isolation of proteolytic, cellulolytic and amylolytc bacteria in wastewater from
municipal solidwaste plant in CanTho city

TOM TAT

Sau muoi hai dong vi khudn phdn gidi chdt hitu co bao gom 17 dong phdn gidi protein,
24 dong phan giai cellulose, 21 dong phdn giai tinh bot dwoc phan lap tir nudce ri ¢ hai
bai rac Dong Thanh va Tan Long, Can Tho trén nhitng moi truong ddac hiéu. Trong do
tong sé vi khuan phdan lap duoc, co 19 dong vi khudn binh nhiét va 32 dong vi khudn wa
nhi¢t. Trong 6 nay c6 12 dong vi khudn ¢é dg hiru hiéu cao _phan b6 2 dong vi khudn
trong méi nhém binh nhiét hay wa nhiét va trong ba loai co chat.

Tir khéa: nwdc ri ric, vi khudn phin gidi protein, vi khuin phén gidi cellulose, vi

khudn phdn gidi tinh bgt, binh nhiét, wa nhiét

1 PAT VAN DE

Ngay nay nén kinh té - x3 hoi cang phat trién, dan sb tai cac vung do thi, trung tam
cong nghi€p cang tang nhanh cung voi sy gia tang dan sO, mot lwong rac thai phat
sinh cing khong ngung tang 1én. Du bao dén nim 2010, nudc ta s& co thém mudi
triéu dan sdng trong cac ving do thi, kéo theo sy gia ting 60% chat thai sinh hoat,
chat thai nguy hai tang lén ba lan (http://vietnam.vn/khoahoc). Lugng ric ting
nhanh chéng, trong khi su tai sir dung hau nhu khong dang ké va sy quay vong
chat thai gap nhiéu kho khan. Nhitng san pham phan hiy tu nhién cia rac thai hitu
co khong ngimg de doa méi truong tuy nhién cua sinh vat. Chat hitu co 12 moi
truong thuan loi cho cac vi sinh vat phat trién tao ra cac chat c6 mui kho chiju nhu
H2S, NHs ...]1am 6 nhiém moi truong, khong nhimg vay con la moéi truong ly
tudng cua vi sinh vat gay bénh, gy 6 nhlem ngudn nudc do cac san pham 1én men
ngim vao long dat, 1am bién ddi sdu sac toan bd moi truong, gdy bénh tat, lam

L Vign Nghién ciru Phat trién Cong nghé Sinh hoc, Trudng Pai hoc Can Tho
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giam strc khde cong dong, chiém dat dai chon 1ap lam bai rac, lam mat canh quan
cac khu dan cu do6 thi ....Vi vay viéc quan li va xu li chat thai mdt cach hop i l1a
yéu cau rat cap thi€t hién nay.

Nhiéu phuong phap xtr ly rac hitu co duge nghién ciru va dua vao umg dung nhu
bién phap dot hay chon lap lai biéu hién nhitng nhwoc diém nhu chi phi cao, cong
nghé cao, ton dién tich dat chon lap, . Qua phan tich thanh phan rac thai sinh
hoat & nuée ta cho thiy, thanh phén rac thal hitu co chiém khoang 45 — 55% tham
chi 1én dén hon 80%, 14 ti 1& cao nén rat thich hop véi phuong phap xir 1i bang
cong nghé sinh hoc.

Xt li rac thai hitu co bang phuong phap 1én men vi sinh vat 1a mét cong nghé moi.
Mic du cong nghé nay van con nhiéu han ché nhu chua tan thu dugc hét cac chat
hitu co chita trong rac hay luong khi phan hily van bi thoat ra ngoai, lam anh
huong dén moi truong... Song, no co nhiéu wu thé ndi bat hon han so véi cac
phuong phap chén lap, thiéu hity. Bgi san pham thu duoc vira co gia tri kinh té,
vira gop phan han ché tinh trang 6 nhiém méi trudng, chi phi ré (mot tan rac xu li
bang cong nghé sinh hoc chi hét 160.000d, trong khi d6 néu dem thiéu hity thi phai
tén 30 — 40 USD)....(http://congnghemoi.com.vn)

Bién phép xir 1i sinh hoc bao gdm céc cong viéc nghién ctru, phan 1ap cic ching vi
sinh vat c6 kha nang phan hily cac hop chat hitu co trong réc thai sinh hoat, dé tao
ra mot ché pham bién rac thai hitu co thanh phan hitu co an toan cho dat. Do diéu
kién rac thai & nudc ta cha yéu 1a rac thai hitu co voi thanh phan chinh 1a xac ba
dong- thuc vat nén ti I¢ cellulose, tinh bdt va protein trong rac thai 1a kha cao. Do
d6 can chon dugc nhitng chung vi sinh vét c6 kha nang phan giai cic co chét trén
c¢6 hiéu qua cao, trong d6 vi khuan 1a mot doi tuong ma chung ta can quan tam.
Van d& nay hién nay ciing di va dang c6 rat nhiéu nghién ctu va di Gng dung
nhiéu noi nhung do thanh phan réc, diéu kién moi truong & mdi noi ciing rat khac
nhau, vi vdy ma cac ché pham nay khong hiéu qua khi ap dung ¢ cac dia phuong
khéc. Chinh vi thé ma can c6 mot dé tai nghién ctru phan 1ap vi khuan phan giai
cac co chat trén truc tiép tai dia phuong dé nhan 1én va tao ra mot ché pham sinh
hoc phu hop hon.

Muc tiéu cta dé tai “Phan 1ap cac dong vi khuan phan hiy cellulose, tinh bot va
protein trong nudc thai cua bii rac” ddng thdi chon loc duge dong vi khuan phan
hay cac hop chit hiru co trén tot nhat dé tng dung trong viée xtr 1y rac thai hiru co
trong tuong lai gan.

2 PHUONG PHAP NGHIEN CUU
2.1 Mdi treomg nudi cay pha ché cho 1 lit mdi truomng

2.1.1 Mo6i truong phdn ldp vi khudn phan gidi protein (proteolytic bacteria)

- Peptone 5.0¢g
- Dung dich thit (Meat extract) 3.09
— Dijch trich nAm men (Yeast extract) 1.0 g
- Agar 20 ¢
- Sira tuoi 300 ml
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— Nuéc cat 700 ml
- Agar (mo6i truong dac)* 20 ¢
- pH=6.5

2.1.2 Méi truong phdan ldp vi khudn phan gidgi cellulose (Cellulolytic
bacteria)(Ryckeboer et al., 2002)

- (NH.)2S04 1.0¢g
- KzHPO4 109
- MgSO4 05¢g
- NaCl 0.009 g
- CMC (carboxymethylcellulose) 10g

- Cycloheximide 0.2¢g
- Agar (mo0i truong dac)* 20 ¢
- pH=6.8

2.1.3 Méi treong phdn Idp vi khudn phdn gidi tinh bét — Mt (amylolytic bacteria)
(Ekologija (Vilnius, 2003)

- NH4CI 9.0¢g
- KzHPO4 05¢g
- MQgS04.7H.0 05¢
- CaCOs 309
- Glucose 20.0g
- Tinh b0t tan 10.0¢g
- Agar (mo0i truong dac)* 20 g
- pH=7.0

* Néu st dung méi truong dac bo sung agar

2.2 Phwong phap thu miu nwée ri rac

Nude ri rdc chay ra tao thanh ranh va dong viing, mau nudc ri rac duge thu bang
cach cho nudc ri vao trong ong nhua (khoang 500 ml nudc ri rac) va vi tri lay mau
cach mat nudc dong viing khoang 2 — 3 cm. Co6 2 ngudn nudc ri rac tur

~ Bii rac Pong Thanh (Can Tho) 1a bai rac di xu 1y.

— Bé&irac Tan Long (Hau Giang) 1a bai rac dang xir 1y.

Xur Iy mdN‘u: mau nudc ri rac sau khi dem vao phong thi nghiém s&€ dugc pha loang 4
- 5 lan bang nudc cat ti¢t trung. Cac mau nude sau khi pha lodng c6 the sir dung
ngay cho cac budc tiép theo, néu khong thi day kin nap roi cat vao ta lanh.

2.3 Phwong phap phén lap cac dong vi khuén

Trdi maw: HGt 0,1 ml dung dich miu nudc ri (da pha lodng), nho 1én dia petri c6
chra méi truong phan lép (déc) twong ng cho tung nhom vi khuan phan giai

cellulose, tinh bot hay protein. Tir giot nudc nay ta tién hanh trdi mau (liy dung cu
trdi khir tring bang cach ho d6 trén dén con va chd cho nd ngudi). Sau d6 dat
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chung vao giot nudc mau va trii déu chung ra trén mat moi truong). Cho cho dén
khi mat méi truong kho thi dem vao tu u dé u.

—  Mau trdi tr mau nude (A) u & 30°C.

—  Mau trii tr mau nuée (B) it & 55°C.

Nhén dién khudn lac sau 24 gio 1i: Cac khuan lac cua vi khuan c6 kha ning phan
giai protein (sir dung casein trong sira), st dung tinh bot hay cellulose s& tao ra mot
vong tron trong sudt bao quanh khuan lac va khuan lac an khuyét vao méi truong.

Cay: dung kim ciy (dd khur trung bang cach ho trén dén con) cham vao khl}an lac
(Iwa khuén lac r0i). Sau do tién hanh cdy theo dudng “zic zac” cho duong cy cudi
cung khong cham vao duong cay dau tién.

CAy chuyén cho t6i khi ndo xuét hién cac khuén lac roi nhau, ddng nhat vé hinh
dang va kich thudc thi tién hanh xem mau, xac dinh d6 rong bang kinh hién vi
quang hoc, va trir trong 6ng nghiém nip den v6i mdi trudng twong Gng va xem
nhu mot dong hay chung (isolate) riéng biét.

3 KET QUA THAO LUAN

Tir mau nude ri rac, ching t6i phan 1ap duogc 17 dong (isolate) vi khuan phén giai
protein bao gom 4 dong phat trién ¢ nhiét d6 phong (30°C) goi 1a vi khuan binh
nhiét (mesophilic bacteria) va 13 dong phét trién ¢ nhiét do cao (55°C) goi 1a vi
khudn ua nhiét (thermophilic bacteria)(Hinh 1a va hinh 1b) c6 khuan lac to, mau
xam, phat trién nhanh (sau 24 gio), diéu dic biét trong 4 dong vi khuén binh nhiét
phén 1ap & nudce ri tir bai rac Pong Thanh ma bai rac nay da xu 1y hay ngung hoat
dong, trai lai 13 dong vi khuan ua nhiét lai phan 13p tir nudc ri & bai rac Tan Long
va bai rac nay trong qua trinh xir Iy hay tiép tuc nhan rac moi.

Hinh 1a: Vi khuin phan giai protein Hinh 1b: Vi khudn phin giai protein
binh nhiét (30°C) phat trién trén wa nhiét (55°C) phat trién trén
moi treong sira twoi moi treong sira twoi

Kha nang hay d6 hiru hiéu cua chung co thé danh gia so bd qua dudng kinh cua
vong tron chung quanh khuan lac hay con goi 1a halo (Hinh 2).
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L4
Hinh 2: Panh gia d§ hiru hi¢u hay kha nang
phén giii protein qua cac halo {
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Trai lai v6i vi khuan phan giai protein, vi khuan phan huay cellulose c6 khuan lac

c¢6 kich thuéc nho hon, hinh trang dyc, phat trién twong ddi cham sau 2-4 ngay
(Hinh 3).
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Hinh 3: Khuén lac vi khuén phan giai cellulose phat trién trén méi trueomg b sung CMC

C6 14 dong vi khuan phan giai cellulose binh nhiét duoc phan 1ap tir nude i cia
bai ric Pong Thanh (Hinh 4a) va 10 dong vi khuan phéan giai cellulose wa nhiét
duoc phan 1ap tir nudc ri ciia bai rac Tan Long (Hinh 4b) trong téng s6 24 dong vi
khuén phan lap dugc déu c6 mau véi congo do.

A \ A

Hinh 4a:Vi khudn phan giii cellulose Hinh 4b:Vi khuan phén giéi cellulose
binh nhiét phat trién trén méi wa nhi¢t phat trién trén moi
trweong CMC nhudm véi congo truong CMC nhufém véi
doé congo dé
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Cung voi vi khuan phén giai protein va cellulose, ching t6i phan lap duoc 21 dong
vi khuén phan giai tinh bot trong d6 c6 11 dong vi khuan binh nhiét phan 1ap tir
nuée ri rac cia bii rac Dong Thanh va 9 dong vi khuan wa nhiét phan 1ap tir nuée
ri rac ¢ bai rac Tan Long (Hinh 5), tat ca nhimg dong vi khuan phén giai tinh bot
déu bat mau voi lod. Khuan lac cua cac dong vi khuan  phén giai tinh bot c6 hinh
dang tron, do ndi md, mau tring duc nhu sita, phat trién nhanh trong moi truong
tinh bot tan (tir 1-2 ngay). Su hién dién cta cac halo bao quanh cac khuén lac co
thé cho két qua budc dau danh gia kha ning phan giai tinh bot cta ting dong vi
khuén khac nhau.

(b)

Hinh 5: Vi khuﬁnqphé‘!n hiy tinh bt tao ra halo chung quanh khuin lac (a) va dwoc nhudm
véiiod dé thay phan tinh bt bi mat di (vung sang)(b)

Ngoai ra, viéc danh gia kha ning phan giai tinh bot clia cac dong vi khuan nay co

thé thyc hién trong méi trudng 16ng bd sung thude thir Iod dé thay sy hién dién con

lai cta tinh bot (6ng nghiém mau trong hay vang lot [it tinh bdt] hoic mau nau

xam [tinh bot con nhiéu]) (Hinh 6a va hinh 6b).

TR l!l!

i1 Fol-IBR

™.
™.

Hinh 6a: Kha ning phan hiy tinh bjt cia vi Hinh 6b: Kha niang phan hiy tinh bt

khuin phén hity tinh bt binh nhigt ciia vi khuin phin hiy tinh
trong mdi trwong léng véi thuoc thir bot wa nhiét trong méi trwong
lod 16ng va&i thuoce thir Tod
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Theo Strom (1985) khi ¢ phéan hitu co tir san pham sinh hoc ¢ nhiét d6 cao (>60°C)
thudng xudt nhitng nhom vi sinh vat chiu nhiét nhu cac loai ndm Aspergillus
fumigatus, Trichoderma... hay nhom xa khuan Streptomyces va vi khuan Bacillus.
Tuy nhién, su diéu tra chi tiét hon ctua Ryckeboer et al. (2003) trong c4c nhom
binh nhiét c6 cac loai thudc giong Bacillus, Paenibacillus, Cellulomonas cellulans,
Rhodococcus rhodochrous, Pseudomonas alcaligenes, con nhém chiu nhiét thi phd
bién nhét 1a cac loai trong gidng Bacillus, ké dén Geobacillus thé nhung trong diéu
kién yém khi thi sy xuat hién cia loai vi khuan Clostridium thermocellum chii yéu
phan huy cellulose (Schwarz, 2001). Trong diéu tra cdc nhém vi khuin xuét hién
trong phan hitu co tor rac thai sinh hoc, su xuat hién coa loai
Thermoanaerobacterium thermosaccharolytum phan huy céc ngudn carbohydrat
(tinh bot, cellulose) trong diéu kién yém khi va u néng (Ueno et al., 2006) nhung
nhiéu nghién ctru gan day cho thay vi khuan Bacillus, Clostridium thudng hién
dién nhiéu trong phan hitu co (compost) 1 tai gia dinh hay thwong mai (Guo et al.,
2007; Vrint et al., 2007).

Nhitng dong vi khuan phan giai protein, cellulose va tinh bot ma chiing toi phan
1ap duogc chua xac dinh tén giéng loai, dac biét cac dong vi khuan binh nhiét duoc
tim thy trong nudc ri ¢ bai rac ngung hoat dong (bii rac Pong Thanh) con céc
dong vi khuan wa nhiét lai tim thiy trong nude ri & bai rac dang hoat dong (bii rac
Tan Long), dleu quan trong la kha nang tng dung ching vao trong viéc xur ly rac
thai hitu co rat co trién vong va tiém ning cao; trong mdi nhom ching t6i chon
dugc 2 dong vi khuin c6 d6 hiru hiéu cao & tirng nhoém nhiét 4o dé nhan nuéi sinh
khéi va ing dung vao xir 1y rac thai hitu co trong twong lai.

4 KET LUAN

— T trong mau nudce ri & bai rac, chung t6i phan 1ap dugce 17 dong vi khu.:fm phan
giai protein, 24 dong vi khuan phan giai cellulose va 21 dong vi khuan phéan
gidi tinh bot.

— Ung dung nhimg dong vi khuan c6 d6 hitu hiéu cao trong viéc xir 1y rac thai
hiru co.
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