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Nghién ctru hoat tinh enzym ngoai bao cta mét s6 chung
Bacillus moi phan 1ap va kha nang tmg dung chung
trong xu ly nudc thai
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Tém tit. Vi khuan thudc chi Bacillus phan bd rong rii trong tu nhién, da dang vé sinh théi. Céc
loai Bacillus dé, dang va ngay cang tr¢ thanh nhimg vi sinh vat quan trong hang dau vé mat img
dung. Céc ng dung cua ching bao trum hang loat linh vyc, tir san xuat thuc pham thii cong truyén
thong dén cdng ngh¢ 1én men hién dai, dén sinh hoc phén tu, y-dugc hoc chita cic bénh hiém
ngheo, my pham, xtr Iy mdi truong 6 nhiém, thu h61 bac kim loai tir cdc phé liéu. Chinh vi 1& d6
nén da c6 ngay cang nhleu céc nghién clru sau vé chi Bacillus nay cling nhu mé rong tmg dung
ctia chiing ddi vé6i doi sdng con ngudi. Tir thién nhién nhiét doi va 4 nhiét d6i da dang cta Viét
Nam, chiing t6i da thu nhén céc ching Bacillus c6 hoat tinh phong phu tir cdc ving sinh thdi khdc
nhau nham timg budc xay dung bd suu tap cc ching ctia chi vi khuan quan trong nay. Trong két
qua nghién ctru, ching toi phan lap dugc 236 ching Bacillus tir cdc mau dat va nudc thai khac
nhau, trong d6 da khao sat hoat tinh cdc enzym ngoai bao nhu proteaza, amylaza va CMC-aza cia
236 ching. Trong s6 d6, cac chung T20, TR6 va TH5 c6 tic dung tot trong xtr Iy nudc thai. Cac
gi tri BOD; ciia nudc thai nha mdy sita Vinamilk Gia Lam Ha N¢i dugc xir Iy lic c6 va khong c6
dich nudi chung T20 lan luot 1a 1250 va 730mg/L. Céc gid tri BOD; ciia nudc thai ay dugc xu ly
lac c6 va khong c6 huyén dich té bao TR6 lan luot 1a 800 va 610mg/L. Céc gid tri BODs clia nudc
thai song T6 Lich xir 1y ldc c6 va khong c6 dich nudi chung TH5 pha loang lan luot 1a 165 va

92mg/L.

Twr khoa: Bacillus.spp, enzyme, wastewater treatment.

1. D3t vin dé

Vi khuan thudc chi Bacillus c6 tiém ning
16n vé cdc enzym ngoai bao. Nhiéu trong s cic
enzym ngoai bao nay la nhiing enzym thuy
phan cédc phan t hitu co 16n. Chinh vi thé vi
khuan nay c6 nhiéu ung dung trong cic linh
vuc khac nhau [1] nhu: cong nghiép san Xuét
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chéy téy rua [1,2], cong nghiép thuc phém -
banh keo - dd uéng [3,4], cong nghiép duogc
phdm [5], cong nghiép thudc da [1,6], cong
nghiép det [5], va trong xu ly chit thai [1,7].
Riéng vé ung dung vi khuan nay trong xu ly
nuoc thai thi chua thay tai li€u nao cong bd.
Tuy nhién, nhu trén da néi, nhiéu enzym ngoai
bao cua Bacillus 1a enzym thuy phan cdc phan
tu hitu co 16n, va vi trong nudc théi sinh hoat va
nudc thai tir cong nghiép thuc phim néi chung
rit gidu chat hitu co nén viéc tmg dung vi
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khuan nay dé xu 1y céc loai nu6c thai d6 1a c6
trién vong. Bai bdo nay trinh bay ba hoat tinh
enzym thuy phan ngoai bao cua mot s6 ching
Bacillus va thim do kha niang ung dung dé xur
1y nudc thai sdng To Lich va nudc thai nha mady
stta Vinamilk Gia Lam Ha Ngi. Nhiing chung
nay nam trong s 236 chung méi phéan 1ap tir
céc viing dia 1y khac nhau nhim khai thic tinh
da dang vé& sinh 1y va su thich (mg bang enzym
cua Bacillus [8].

2. Nguyén liéu va phwong phap nghién ciu

2.1. Vi sinh vat

Céc chung Bacillus dung trong nghién cuu
duoc phan 1ap tir dat & nhiéu ving dia 1y va tir
nudc thai sdng T6 Lich Ha Ndi cling nhu nude
thai nha may stta Vinamilk Gia Ladm Ha N¢i.

2.3. Phdn Idp Bacillus

Céc miu phan lap duogc pha lodng t6i do
pha lodng can thiét rdi dugc xur 1y nhiét ¢ 80°C
trong 15 phit, sau d6 dugc cdy gat 1én moi
truong thach dinh dudng. Nudi ¢ nhiét do 28-
30°C trong 24 gio. Cac khuan lac moc 1én duoc
kiém tra hién vi va kiém tra cdc dic diém khic,
néu phu hop v6i cdc dic diém cua Bacillus thi
duoc cdy chuyén sang thach nghiéng dé bao
quan.

2.3. Xdc dinh hoat tinh proteaza, amylaza va
xenlulaza (CMC-aza)

Cac hoat tinh nay dugc xac dinh theo k¥
thuat khuéch tan trén thach

2.4. Xdc dinh nhu cdu oxy sinh hod 5 ngay
(BODs) (Theo tiéu chuan Viét Nam ISO
5815:1989).

3. Két qua va thio luin

3.1. Phan lap Bacillus

Tir cic mau dit & cdc ving dia 1y thudc
nhiéu tinh khdc nhau, da phan 1ap dugc 236
chung Bacillus. Mot sb ching da dwoc kiém tra
vé cdc hoat tinh enzym thuy phan ngoai bao,
nhu dugc trinh bay dudi day.

Hinh 1. Vung phén huy gelatin cta hai ching T20
va M27.

3.2 Hoat tinh proteaza

- C4c chung T20 va M27 thé hién hoat tinh
phan huy gelatin va phan huy stia g?ly, nhu néu
trong hinh 1 trong d6 chung T20 manh hon
ching M27.

- Cdc chung TRI, TR5, TR6, TR12, TR13
va TR14 thé hién még hoat tinh proteaza dugc
cam Ung bdi 1% sira gay, nhu néu trong hinh 2.
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Hinh 2. Tdc dung cam tmg ctia sita gay d6i véi hoat
tinh proteaz a cuia 6 chung TR.
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Hinh 3. Kha nang phén huy sita gay ciia 20 ching
(TH1-TH20) trén mdi truong MP.

- Céc chung tir TH1dén TH20 thé hién kha
nang phin huy stra gay nhu trén hinh 3, trong
d6 cac chung THS va TH8 1a manh nhat.

3.3. Hoat tinh amylaza

- Céc ching T20 va M27, trong thu nghiém
cay diém, déu thé hién hoat tinh amylaza, vdi
duong kinh vong phan huy bang 19,5 va 20mm
theo thir tu.

- Céc chung TR4, TR6, TRS, TR10, TR12,
va TR14, trong thir nghiém duc 16, mic du
khong thé hién hoat tinh amylaza ngoai bao trén
mdi trudng HA dich thé nhung da thé hién hoat
tinh nay trén moi trudng HA dich thé +1% tinh
bot (hinh 4).

Hinh 4. Tac dung cam (g ctia tinh bot ddi véi
amylaza ciia 7 chung nghién ctru.

- C4c chung tr TH1 dén TH20, trong thir
nghiém duc 16, déu khong thé hién hoat tinh
phéan huy tinh bdt trén mdi truong HA va mdi
truong HA + 1% tinh bot. Tuy nhién, néu
glucoza trong mdi trudng HA dugc thay thé

be‘ipg tinh bt voi cung lugng thi 17/20 chung
the hién vong phan huy tinh bdt (hinh 5).

HA +1% tinh bot

Hinh 5. Hoat tinh phan huy tinh bt ctia cic chiing tir
TH1 dén TH20. Bén tréi 1a céc 15 duoc tra dich nudi
céc ching trén moi truong HA+1% tinh bot; tat ca
céc chiing déu khong thé hién hoat tinh phan huy
tinh bot, & ddy chi trinh bay mot s6 chiing trong d6.
Bén phai 12 cdc 16 duoc tra dich nudi cdc ching trén
moi truong HA trong d6 glucoza dugce thay bang
tinh bot, két qua 1a mot s chung thé hién hoat tinh
phan huy tinh bot.

3.4. Hoat tinh CMC-aza

- Hai ching T20 va M27 déu thé hién hoat
tinh CMC-aza ¢ muc 20mm, theo thir nghiém
cfiy diém trén moi truong MT4.

- Céc ching tir TR1 dén TR14, trir chung s
10, tAt ca déu thé hién hoat tinh CMC-aza trén
mbi truong HA kiém (hinh 6a), va hoat tinh nay
tang 1én ding ké néu méi truong nudi duge bd
sung CMC (hinh 6b).

Hinh 6a. Cdc chung t TR1 d,én TR14 nudi trén mdi
truong HA kiém, trir chiing s6 10, déu thé hién vong
hoat tinh CMC-aza, theo thir nghi¢m duc 18.
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Hinh 6b. Céc chung TR mang s6 hiéu 1,3, 5, 7,9,
11, 13 the hién mot hoat tinh CMC-aza dugc cam
ung bang CMC ¢ muc d¢ khac nhau.

Céc chung tir TH1 dén TH20 déu khong
biéu hién hoat tinh CMC-aza trén mdi truong
HA, nhung 14 ching trong b d6 biéu hién hoat
tinh nay trén moi treong HA+1% CMC (hinh 7).
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Hinh 7. Kh4 nang phan huy CMC cta c4c chung tir
THI dén TH20, theo thir nghiém duc 15. 14 ching
c6 duong kinh ving phan huy > 10mm la nhitng
chung c¢6 hoat tinh.

1600
1400
1200
1000
800
600
400
200

BODs (mgll)

Poi chimg 1

Péi chimg 2 B§ sung ché phdm
Cong thire xir Iy

Hinh 8. Tac dung ctia ché pham T20 trong xir ly

nude thai. Péi chimg 1: Mau nudc thai khong xir Iy.

Ddi chimg 2: MAu nudc thai xir 1y 1ic khong bd
sung ché pham.

Nhin chung, c4 ba hoat tinh enzym néi trén
(proteaza, amylaza va CMC-aza) & cdc chung
nghién cuu la rat da dang, ca vé mirc do hoat
tinh va vé muc dugc cam ung. Piéu d6 tao
nhiéu kha nang lua chon nhling chung thich
hop cho muc dich xir Iy méi truong 6 nhiém
hitu co.

3.5. Tham do kha nang xu Iy nuoc thdi

3.5.1. Xu Iy nuoc thai nha mdy sia
Vinamilk Gia Ldm Ha Noi

Dich nudi 4 ngay tudi cta ching T20 trén
moi truong HA dugce loai bo té bao va dung lam
ché phdm (ché phim T20), dugc bd sung vao
nudc thai theo ty 18 1/2 (v/v) va xir 1y hiéu khi
lic. Hinh 8 cho thiy ché phim T20 lam giam
dang ké BODsctia nudc thai dwoc xir 1y, xudng
con 730, so véi 1250mg/L cua cong thic xur 1y
lic khong c¢6 ché pham.
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Hinh 9. Téc dung cta ché phdm TR6 trong xir 1y
nude thai. DSi chimg 1: Mau nudc thai khong xir Iy.
Déi chimg 2: Mau nude thai xir 1y lic khong bo sung

ché pham.

Trong mdt thi nghiém khac, 10ml huyén
dich té bao TR6 c6 ODgg = 0,6 dugc bd sung
vao 50ml nudc thai trude khi xtr 1y lac. Hinh 9
cho thay ché phdm nay lam giam rd rét BODs
cta nudc thai, xuéng con 610 so voi 800mg/L
ctia mau xir 1y 1ac khong bo sung ché pham.
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Hinh 10. Hi¢u qué xur 1y nuéc thai bang ché pham
THS. Hai cong thuc xtr 1y véi ché pham 1a XI1.2 va
XL3 xem chi tiét trong bai.

3.5.2. Xur Iy nuoc thai song To Lich

Huyén dich t& bao chung TH5 ¢6 ODgq =
1,7 dugc dung & hai nong d9, nhu trong cac
cOng thuce thi nghiém sau day:

+DC 1 (dbi chirng 1): nudc thai trudce xu 1y.

+ DC 2 (di chimg 2): nuéc thai dé yén
khong lac, 30°C, 5 ngay.

+ XL 1: x ly lic 200 vong/pht, 30°C, 5
ngay.

+ XL 2: xir 1y ldc c6 ché phim (10ml/50ml
nudc thai), 200 vong/phiit, 30°C, 5 ngay.

+ XL 3: xtt Iy lic c¢6 ché phdm (10m ché
pham pha lodng gap d6i/50ml nude thai), 200
vong/phiit, 30°C, 5 ngay.

Hinh 10 cho thay ché pham TH5 & hai ndng
d6 khic nhau (cong thic XL2 va XL3) lam
giam manh BODs xudng con 116,67 va
92.2mg/L. theo thu ty, so \{('ri }65,55{ng/L &
cong thic xtr Iy khong cé ché pham. Diéu dang
chi y la & nong d6 thap cua ché pham (cong
thirc XLL3) hiéu qua xt ly lai cao hon ¢ nong do
cao cua ché pham (cong thirc XL2). biéu nay
¢6 thé lién quan dén mot hiéu ung phu: viéc dua}
ché pham & nong d cao vao nudc thai cé thé
cling dua thém chat hiru co vao dd, do d6 bu lai
mdt phan BOD dugc giam do tdc dung cua ché
pham. Vi vay trong thyc tién xir 1y, sir dung ché

phidm bao tir ¢6 thé 1a mot giai phap khic nhim
tranh hiéu ung phu c6 thé ¢ vira néu.

4. Két luan

ba phan 1ap dugc 236 chung Bacillus tu
cdc mau dat va nudc thai khic nhau, trong d6
da khao sat hoat tinh cic enzym ngoai bao nhu
proteaza, amylaza va CMC-aza cua 236 chung.
Trong s& d6, cdc chung T20, TR6 va TH5 ¢6
tac dung tdt trong xir 1y nudc thai. Cic gia tri
BOD;s cua nudc thai nha may sita Vinamilk Gia
Lam Ha No6i dugc xt ly ldc ¢6 va khong ¢6 dich
nudi ching T20 lan luot 13 1250 va 730mg/L.
Céc gid tri BOD; ciia nudc thai iy duoc xir ly
lic c¢6 va khong c6 huyén dich té bao TR6 lan
luot 12 800 va 610mg/L. Cac gid tri BOD;s cua
nudc thai séng T6 Lich xir 1y lic ¢6 va khong
¢6 dich nudi chung TH5 pha lodng lan luogt 1a
165 va 92mg/L.

Loi cam on

Cong trinh ¢6 sy hd trg ciia chuong trinh
NCCB trong KHTN (Bo KH&CN). Cac tac gia
xin chan thanh cam on PGS.TS Kiéu Hitu Anh
da doc va gdp cho ban thao.
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Study on extracellular enzymes of some newly isolated
Bacillus strains and their ability to use them for wastewater
treatment

Ngo Tu Thanh, Bui Thi Viet Ha, Vu Minh Puc, Chu Van Man

Faculty of Biology, College of Science, VNU, 334 Nguyen Trai, Hanoi, Vietnam

236 Bacillus strains were isolated from soil and wastewater samples. The activities of extracellular
enzymes of 36 isolates were investigated. Most of them secreted extracellular protease, amylase, and
carboxymetylcellulase. Under the laboratory conditions, the wastewater treament with preparations
made from strains T20, TR6 and THS decreased significantly BODs values of wastewaters. Examples:
BODs values of wastewater from Vinamilk Gia Lam Ha Noi treated by shaking without and with
cultural fluid of the strain T20 were 1250 and 730 mg/L, respectively; BODs values of wastewater
from To Lich river treated by shaking without and with diluted cell suspension of the strain TH5 were
165 and 92 mg/L, respectively.

Keywords: Bacillus.spp, enzyme, wastewater treatment.



