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ABSTRACT

Four aggregation bacteria strains Bacillus cereus KG.05, Bacillus
megaterium VL.0I; Bacillus sp. VL.05, Bacillus aryvabhattai ST.02 were
isolated and selected from one hundred fifty piggery wastewater samples of
anaerobic digester collected in 13 provinces of the Mekong Delta. From the
results of physicochemical methods for the bacterial strain linked with each
pair (Bacillus cereus KG.05+ Bacillus megaterium VL.01), (Bacillus cereus
KG.05+Bacillus sp. VL.05), (Bacillus cereus KG.05+_Bacillus aryabhattai
ST.02) va (Bacillus megaterium VL.01+Bacillus sp. VL.05) and based on
hydrophobic surfaces of cells and pH together with elements (Ca’*, Mg*",
Na*, K*') in the environment, coaggregation efficiency of bacteria was
determined. The results identified environmental elements affected the
performance aggregation process of wastewater treatment optimal value at
pH=7 and cation valence I (K*) at a concentration of 30 mM, and cation
valence 1l (Mg*>") at a concentration of 20 mM had aggregated performance
>70%. Through which, showed that best pairs of selected strains
representing Bacillus cereus KG.05+_Bacillus megaterium VL.01 microbial
community aggregation in piggery wastewater after treatment biogas in the
Mekong Delta.

TOM TAT

Bén ching vi khudn déng tu Bacillus cereus KG.05, Bacillus megaterium
VL.01; Bacillus sp. VL.05, Bacillus arvabhattai ST.02 dwoc phdn ldp va tuyén
chon trong 150 mau nuoc thdi trai chan nudi heo da qua phan huy ky khi, thu
dugc 0 13 tinh Pong bang séng Ciieu Long. Dya vao tinh ky nudc trén bé mat
té bao, chi s6 pH va nong do cac cation (Ca®*, Mg**, Na*, K*) trong méi
truong dé xdac dinh hiéu sudt dong tu cia bon cap ching vi khudn nay
(Bacillus cereus KG.05+ Bacillus megaterium VL.01), (Bacillus cereus
KG.05+Bacillus sp. VL.05), (Bacillus cereus KG.05+Bacillus aryabhattai
ST.02) va (Bacillus megaterium VL.01+ Bacillus sp. VL.05). Két qud xdc dinh
dwoc yéu 16 twong quan trong moi truong anh hwong dén hiéu sudt dong tu
trong qud trinh xir [y nudc thadi 16i wu nhat & pH = 7 va cation héa tri I (K*) &
nong dé 30 mM, va cation héa tri Il (Mg**) & nong dé 20 mM cho hiéu sudt
déng tu >70%. Qua dé, chon dwoc cdp ching vi khudan Bacillus cereus KG.05
+ Bacillus megaterium VL.01 dai dién cho 4 cap chung vi khudn dong tu aé
xi Iy nueGe thai chan nuéi heo sau biogas 6 Pong bang séng Ciru Long.
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1 PAT VAN BE

O Viét Nam, dic biét 1a Déng b?lng song Curu
Long, chan nu6i heo la nghé di c6 tir 1au, ngay nay
nhu cdu tiéu thu thit heo ngay cang tang da thuc
déy nghé chin nudi heo dwoc phat trién va mé rong
voi quy mo 16n tai cac co sé chan nudi. Bén canh
d6 1a sy phat sinh lugng nudc thai rat 1on lam 6
nhiém moéi truong. Van dé nay duogc khic phuc
bang nhiéu bién phap: sinh hoc, hoa 1y, co hoc,.
Trong do, bién phéap sinh hoc dugc st dung rong
rii do c6 nhiéu wu diém: an toan, d& thyc hién, gia
thanh ré,... (Cao Ngoc Diép et al., 2012). Dac biét
la bién phép i yém khi (biogas) dugc nhiéu nguoi
ap dung, ngodi viéc cai thién tinh trang 6 nhiém
con co thé thu khi metan lam nhién liéu (Nguyén
Thi Hf“)ng va Pham Khic Liéu, 2012). Nhimng lgi
ich do cong ngh¢ yém khi 0 biogas dem lai 1a
khong thé phu nhan, tuy nhién cac chi tiéu & nhiém
van con & muc kha cao, vi thé viéc t1ep tuc xu ly
nudc thai chian nuéi heo sau biogas 1a can thiét.

Qua trinh két tu sinh hoc cua cac dong vi Khuén
trong hé thong bun hoat tinh, mang sinh hoc to ra
¢6 hiéu qua khi dugc dua vao quy trinh lam sach
nuéce thai chin nuéi heo sau biogas bang cach gom
tu, két dinh cac vat chit lo lirng co kich thude nho.
Nhung c¢6 nhiéu nghién ctru gan ddy cho thiy cac
dong vi khuan chiém wu thé lai khong c6 kha ning
Kkét tu, chung c6 mot co ché riéng it dugc nodi dén,
trong d6 quan thé vi khuan c6 kha ning dong tu lai
co ti 1€ cao (Malik et al., 2003; Malik and Kakii,
2003; Malik et al., 2005). Bong tu l1a su két dinh
gitta cac té bao vi khuén véi nhau (cell to cell) va
dinh véi cac hat vo co, hitu co lo ling va cac vi
khuan khac trong méi truong tao thanh khdi nhay,
bén ngoai 14 t& bao vi khuan, bén trong 1a cac vat
chit lo lung Céc hat lo lung cling la ngudn dinh
dudng giup cho vi khuén phat trién va tang sinh
kh01 cudi cung khdi nhay 16n dan roi tir tir lang
xuong day. Két qua nuéc sang mau, gidm luong 6
nhiém, cac huyén phu lang xudng, nuéc duge lam
sach. Vai tro ciia sy dong tu 1a gop phan tao thanh
bun hoat tinh hay giit vai trd quan trong trong qua
trinh hinh thanh mang sinh hoc ung dung xtr Iy nudce
thai (Malik et al., 2003; Kimchhayarasy et al.,
2009).

Thanh phan cation, chi s6 pH trong mdi trudng
¢6 anh huong rat 1on dén qué_trinh song, sinh
trudéng va hoat dong cua vi khuén néi chung, dac
biét 1a vi khudn c6 vai tro xir Iy nude thai trong d6
¢6 vi khuan déng tu (Lwong Dtrc Pham, 2009). Vi
véy, viéc nghién ctru anh huong cia cac yeu tb moi
truong (pH, diéu kién cation t6i wu) dén hiéu suit
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déng tu trong xir Iy nudc thai la rat can thiét va
dong vai tro thiét thuc cho viéc xu Iy nuéc thai
chan nuéi heo sau biogas ¢ Pong bang song Clru
Long bang cong nghé sinh hoc véi higu sut cao.

2 VAT LIEU VA PHUONG PHAP
NGHIEN CUU

2.1 Vikhuén

Bén ching vi khuan c6 hiéu suit déng tu cao
dugc phan 1ap va tuyén chon trong 150 mau nudc
thai trai chian nudi heo sau biogas & Pdng bang
song Cuu Long: Bacillus cereus KG.05, Bacillus
megaterium VL.01; Bacillus sp. VL.05, Bacillus
aryabhattai ST.02 (H6 Thanh Tam va Cao Ngoc
Diép, 2013) duoc bao quan trong éng trit mau co
mdi truong polypepton long va glycerol, u trong ti
0 nhi¢t do (- 20°C) tai phong thi nghiém vi sinh
mdi trudng, Vién Nghién ciru va Phat trién Cong
nghé Sinh hoc- Truong Dai hoc Cén Tho.

2.2 Phwong phap nghién ciru

2.2.1 Xdc dinh yéu t6 pH anh hirong dén hiéu
sudt dong tu

Chuén bi dich vi khuan: mdi ching vi khuan
duoc nudi trong modi truong polypepton long voi
thé tich béng 250 ml, dugc dit trén may lic 120
vong/pht, & nhiét d6 30°C, nudi trong 24 gio (H6
Thanh Tam va Cao Ngoc Diép, 2013), mat s6 vi
khuén dat >10° CFU/ml di duoc x4c dinh bing
phuong phap dém sbéng nho giot (Hoben va
Somasegaran, 1982). Dich vi khuén dugc ly tam
11.000 vong/phat trong 10 phut dé lay sinh khéi.
Sinh khdi duoc rta 2 1an véi dung dich mubi (3
mM NaCl + 0,5 mM CacCl,) va dugc hoa tan trong
250 ml dung dich mudi (3 mM NaCl + 0,5 mM
CaCly), ty 1€ 1:1. Ly tam nhe (650 vong/phit trong
2 phut) dich huyén phu vi khuan vira hoa tan dé
loai bo cac té bao tyr dong tu, chuyen 50% (125 ml)
dich huyén phu ¢ phia trén éng ly tim qua binh
tam giac c¢6 dung tich 150 ml. Dich huyén phu
duogc diéu chinh ODgso = 0,3, pH dwoc diéu chinh
lan luot & cac gia tri 1a 3, 4, 5, 6, 7, 8, 9 cho mdi
lan thyuc hién thi nghiém (Kimchhayarasy et al.,
2009).

Phéi hop ting cip chung vi khuén: Mdi ching
vi khuan 14y 20 ml dich huyén phu da chuin bi &
trén (ty 1€ 1:1) cho vao binh tam gidc c¢6 dung tich
150 ml, dat trén may lac c6 toec dd 120 vong/phut,
& 30°C, lac lién tuc trong 6 gio (HO Thanh Tam va
Cao Ngoc Diép, 2013). Lay 1,5 ml dich huyen phu
ciia moi cdp chung vi khuén da phdi hop dé do
ODgso (ODy), phin huyén phu con lai dé yén 10
phiit, sau d6 hat 2,0 ml dich huyén phu & phia trén
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cho vao tube eppendorf, ly tdm nhe trong 2 phut.
Huat 1y 1,5 ml dich huyén phu phia trén tube
eppendorf vira ly tim dé do ODggo (ODs). Hiéu suét
déng tu cua cip chung vi khuan duoc tinh biang
cong thue:

ODo— ODs

0

HS (%) = x 100 (Kimchhayarasy

et al., 2009).

*ODy: OD dich huyén phii cdp ching vi khudn
trudc ly tam nhe

*OD,: OD dich huyén phii cdp chung vi khudn
sau ly tdm nhe

2.2.2 Xdc dinh yéu to cation Ca’*, Mg**, K*,
Na* anh hwong dén hiéu sudt dong tu

Chuén bj dich vi khuén, bb tri thi nghiém twong
tu nhu thi nghiém trén, nhung sinh khdi vi khuan
dugc thu, rira va hoa tan trong cac dung dich mubi
lan luot 1a mudi CaCl,, MgCly, KCI, NaCl ¢ cac
ndng do lan luogt 13 10, 20, 30, 40, 60, 80, 100 mM
cho mdi 1an thuc hién thi nghiém. pH dugc didu
chinh ¢ gia tri t6i wu nhit cta thi nghiém trén vira
xac dinh.

Phéi hop timg cdp ching vi khuan va tinh hi¢u
sut dong tu nhu thi nghiém trén.

Tt ca cac thi nghiém dugc thyc hién hoan toan
ngau nhién véi 3 lan lap lai.

Phan B: Néng nghiép, Thity san va Cong nghé Sinh hoc: 32 (2014): 17-26

2.3 Phwong phap xir Iy s6 li¢u

S6 lidu duoc xir ly bang phin mém thong ké
SPSS 16, so sanh su khac biét c6 y nghia théng ké
bang phép thu DUNCAN va LSD ¢ mue do 1%,
phian mém Statgraphic 4.0 dé phan tich mbi turong
quan gilta cac yeu t6 modi truong anh huong dén
hiéu suat dong ty.

3 KET QUA VA THAO LUAN
3.1 Anh huéng cia pH dén hiéu suit dong
tu ctia vi khuan

Bén cap ching vi khuan (Bacillus cereus
KG.05 + Bacillus megaterium VL.01), (Bacillus
cereus KG.05 + Bacillus sp. VL.05), (Bacillus
cereus KG.05 + Bacillus aryabhattai) va (Bacillus
megaterium VL.01+ Bacillus sp. VL.05) dugc thuc
hién thi nghiém lan luot qua cac dung dich c6 pH
1a 3, 4,5,6,7, 8, 9. Két qua cho thdy vi khuén
dong tu duoc phan 1ap tir 150 mau nuéc thai tai
khu virc Ddng bang séng Ctru Long séng trong moi
truong pH gidi han tir 3 &n 9. Tuy nhién, kha ning
tao sy dong tu co hiéu suét cao (hiéu suét >57%) o
gia tri pH dao dong tir 6 dén 8 va ti wu nhat 1a pH
=7. Qua thong ké cho thiy gia tri pH=7 ctia 4 cip
chung vi khuan thyc hién thi nghiém déu co higu
suat dong tu tir 70 — 76% va khac biét c6 y nghia
thong ké & mic 1% so véi 6 gid tri pH con lai ciia
timg cdp chung vi khudn thuc hién thi nghiém
(Bang 1).

Bang 1: Hi¢u suit dong tu cia 4 cap vi khuin (KG.05+VL.05); (KG.05+VL.01); (KG.05+ST.02);
(VL.05+VL.01) qua cac chiso pH=3,4,5,6,7,8,9

Hiéu suét dong tu (%) Hiéu suit dong tu (%) Hiéu suit dong tu (%) Hiéu suit dong tu (%)

pH (KG.05+VL.05) (KG.05+VL.01) (KG.05+ST.02) (VL.01+VL.05)
3 33" 29 258 26°
4 42¢ 444 44¢ 32¢
5 524 52¢ 56¢ 49°
6 57° 61° 61° 58P
7 72 76" 74 70°
8 54¢ 60° 58¢ 49°
9 34f 37 30f 27°

* Cdc chir & trén dau cdc s6 & ciing mot cét khdc nhau sé khdc biét cé Y nghia thong ké mirc 1%

Két qua nghién ctru nay phu hop véi két qua
cia Min et al, (2010); Kimchhayarasy et al.,
(2009) cho thay cac ching vi khuan dong dong tu
hoat dong dugc & moi truong c6 pH dao dong tir 3-
9 va téi uu nhét 1a pH=7. Két qua Bang 1 cho thay
4 cap chung vi Khuan dong tu thuc hién thi nghiém
déu hoat dong co6 hi¢u sut dong tu cao & pH=7 va
t6i wu nhét 1a cap Bacillus cereus KG.05+ Bacillus
megaterium VL.01. Cac ching vi khuan déng tu
thich nghi t6t & moi trudng trung tinh (pH=7). Khi
0 moi truong acid cao (pH=3) hay bazo cao

(pH=9), vi khuén dong tu hoat dong kém hiéu qua
(hiéu suit dong tu <40%). B&i vi pH trong moi
truong ¢6 anh huong dén dién tich trén bé mat cac
protein & mang ngoai cta té bao vi khuan, qua d6
tac dong dén su két dinh gilia cac té bao vi khuén,
lam thay ddi hiéu suat dong ty, vi mot trong cac co
ché tao su dong tu da dugc chiing minh dga vao
lién két gitra protein lectin cia t& bao nay véi
oligosaccharide cua té bao kia (Malik et al., 2003).
Theo Ryan va Russell, (2013) su chénh Iéch dién
tich do pH sé& lam anh huéng dén sy twong tac dinh
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hudng cua protein va oligosaccharide khong con
dac hiéu. Vi vay, pH ctia moéi truong cé tac dong
rat 16n dén sy thich nghi va kha ning hoat dong
ciia cac ching vi khuan dong tu. Nhu viy, voi
khoang pH cua nudc thai chan nu6i heo sau biogas
o Dong bang song Ciru Long dao dong tir 6 — 8 thi
vi khuan dong tu ciing co thé hoat tot dé cho higu
suat cao nhat.

3.2 Anh huéng ciia cation Ca*, Mg**, Na*,
K* dén hiéu suit dong tu ciia vi khuén
3.2.1 Anh hiong cia cation Ca®* dén hiéu

sudt dong tu ciia vi khudn

Sau khi tién hanh thi nghiém 7 ndng do cation
Ca®" trong mubi CaCl, (10, 20, 30, 40, 60, 80 va
100 mM) & pH =7 cho 4 cip chung vi khuan dong
tu (Bacillus cereus KG.05 + Bacillus megaterium
VL.01), (Bacillus cereus KG.05 + Bacillus sp.
VL.05), (Bacillus cereus KG.05 + Bacillus
aryabhattai) va (Bacillus megaterium VL.01 +
Bacillus sp. VL.05). Két qua dwoc ghi nhan va trinh
bay ¢ Hinh 1.

Qua hinh 1 cho thiy hiéu suit déng tu ctia 4 cip
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chung vi khuan hoat dong t6i wu nhit & ndng do 20
mM Ca2" trong mudi CaCl, cho hiéu suat dong tu
tr 64-69%, cao hon so véi 6 néng d0 con lai va
khac biét ¢6 ¥ nghia thong ké ¢ muc 1%. Khi kiém
tra két qua timg cdp chung vi khuin & cing ndng
d6 cation Ca?" mic 20 mM cho thdy hi¢u suat
dong tu giita 3 cap vi khuan KG.05 + VL.0I;
KG.05 + VL.05; VL.05 + VL.01 lan luot 1a 69, 68,
66% khac biét khong co6 y nghia & mtc 1%, riéng
cap vi khudn KG.05 + ST.02 c6 hiéu sudt dong tu
thap nhat (64%) va khac biét c6 y nghia thong ké
so voi 2 cap chung vi khuan KG.05 + VL.05 va
KG.05 + VL.01. Thi nghiém dugc tién hanh bt
dau ¢ mirc ndng d6 10 mM Ca?*, hiéu suat dong tu
clia 4 cap vi khuan khong cao (<50%) hiéu suét
dong tu duoc tang Ién khi nong Ca?* dugc bo sung
20 mM, ndng do Ca?* duoc tiép tuc ting 1én tir 30
mM dén 100 mM thi hi¢u suat dong tu giam dan va
thdp nhit & mic nong d6 100 mM Ca®* trong méi
truong. Két qua nghién ciu cho théy cation Ca®

trong moi truong c6 anh huong dén co ché dong tu
ctia vi khuan de tao sw dong tu v6i hidu sudt t6i uu
nhét khi c6 ndng do cation Ca2* phui hop nhit (20
mM) va cé mirc gioi han trén 1a 100 mM (Hinh 1).

B KG.05+VL.05
KG.05+VL.01
B KG.05+ST.02
B VL.01+VL.05

0

10 mM 20 mM 30 mM

40 mM

60 mM 80 mM 100 mM

Hinh 1: Hi¢u suét dong tu 4 ciip chiing vi khuin qua 7 ndng d9 Ca** trong mudi CaCl,

3.2.2 Anh hwéng ciia cation Mg** dén hiéu

sudt dong tu ciia vi khudn

Mg?* 1a thanh phéan ludn hién dién trong nudc
thai, dac biét 1a nudc thai chan nudi heo sau bigas
(Nguyén Thi Thu Ha, 2008), do d6 vi khuin dong
tu hoat dong cling chiu anh hudng boi néng do
cation Mg?* dén kha nang hoat dong toi uu cua
chung. Qua két qua kiém tra Iy hoa v6i 7 nong do
Mg?" trong mudi MgCl; (10, 20, 30, 40, 60, 80 va
100 mM) véi pH=7 cho 4 cap ching vi khuan dong
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tu (Bacillus cereus KG.05 + Bacillus megaterium
VL.01), (Bacillus cereus KG.05 + Bacillus sp.
VL.05), (Bacillus cereus KG.05 + Bacillus
aryabhattai) va (Bacillus megaterium VL.01 +
Bacillus sp. VL.05). Két qua dwoc ghi nhan (Hinh
2). Bén cap ching vi khuén déu hoat dong tdi uu
khi méi truong ¢6 20 mM Mg?*, dat hiéu sudt déng
tu tir 65-72% cao hon so v6i 6 ndng d6 Mg con
lai (10, 30, 40, 60, 80 va 100 mM) va khac biét co
¥ nghia théng ké & mirc 1%.
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MgCl, (mM)
60 @80 m100

KG.05+VL.05

KG.05+VL.01

KG.05+ST.02 VL.01+VL.05

Hinh 2: Hi¢u suét dong tu 4 ciip chiing vi khuin qua 7 ndng d9 Mg?* trong mudi MgCl,

Trong 4 cip ching vi khuan thyc hién thi
nghiém, cip KG.05+VL.01 c6 hiéu suit dong tu
cao nhét (72%) va khac biét c6 ¥ nghia théng ké &
muc 1% so v6i 3 cap ching vi khuén con lai. Khi
phan tich tong thé qua 7 ndng d6 mudi dwoc kiém
tra & 4 cap vi khuan thi & mdi nong do déu c6 su
khac biét c6 y nghia théng ké & mic 1%. Tuy
nhién, khi so sanh ting ndng do trong mdi cip vi
khudn thi hiéu sudt dong tu c6 nhiing ndng do
khong c6 sy khac biét hoac khac biét khong y
nghia thong ké nhu & ndng d6 60 mM va 80 mM &
cip KG.05+VL.01 déu cho hiéu suat dong tu 41%,
cip chung vi khuin KG.05+ST.02 ¢ ndng d6 10
mM cho hiéu sudt dong tu 1a 54% khi ndng do
cation Mg?* dugc ting dén 20 mM thi hiéu suat
dong tu ting dén 67%, tiép tuc ting nong do cation
Mg2* 1én 30 mM, hiéu sudt déng tu lai bang véi
hiéu suat & néng do 10 mM (54%), khi tiép tuc
tang ndng d6 cation Mg?" 1én dén 100 mM thi hiéu
sudt déng tu chi con tir 14-19%.

3.2.3 Anh huong cia cation Na* dén hiéu sudt
dong tu cia vi khudn

NaCl 1a loai mudi phé bién, ¢6 nhiéu trong thirc
an ctia heo, trong qua trinh phan giai cac chét trong
thirc an, lugng NaCl dugc dao thai ra moi truong
nude thai rat 1on qua phan va nuéc tiéu, do doé
trong nude thai chian nudi heo nong do cation Na*
rat cao, hon nita cac chung vi khuan dong tu dugc
phén lap tr moi truong nude thai nay, do vay khi
thyc hién kiém tra hoa 1y 4 cip vi khuan dong tu
(Bacillus cereus KG.05 + Bacillus megaterium
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VL.01), (Bacillus cereus KG.05 + Bacillus sp.
VL.05), (Bacillus cereus KG.05 + Bacillus
aryabhattai) va (Bacillus megaterium VL.01 +
Bacillus sp. VL.05) trong moi trudng c6 cation Na*
trong muoi NaCl véi 7 ndng d6 (10, 20, 30, 40, 60,
80 va 100 mM) & pH=7. Két qua cho thiy khi moi
trudng ¢6 cation Na* ndng do 10 mM thi hidu suat
déng tu cua 4 cap vi khuén rat thip khoang 40%,
nhung khi tang nf)ng d6 1én 20, 30 mM thi hiéu suat
dong ty ciing dan tang 1én tr 50 — 72%. Khi thi
nghiém duoc tiép tuc ting nong do Na trong mudi
NaCl 1én tir 40 — 100 mM thi hiéu sut dong tu bat
dau giam dan dén 100 mM thi gin nhu cac cation
nay trc ché hoan toan sy két dinh cua cac té bao vi
khuan v6i nhau, ¢6 cap vi khuan KG.05+VL.01 hiéu
suat dong tu chi con 9% (Hinh 3).

Tir Hinh 3 cho thdy ca 4 cip vi khuan dong tu
(Bacillus cereus KG.05 + Bacillus megaterium
VL.01), (Bacillus cereus KG.05 + Bacillus sp.
VL.05), (Bacillus cereus KG.05 + Bacillus
aryabhattai) va (Bacillus megaterium VL.01 +
Bacillus sp. VL.05) déu c6 hidu suat dong tu cao &
nong d6 30 mM Na™ trong mudi NaCl va khac biét
¢ ¥ nghia théng ké & muc 1% so v6i cac nong do
con lai. Trong @6, cap vi khuén KG.05 + VL.01 ¢6
hiéu sudt déng tu cao nhét (72%) va ciing chinh
cdp chung vi khudn KG.05 + VL.01 ¢6 hiéu suat
dong tu thip nhat (9%) ¢ nong d6 100 mM Na*
trong mudi NaCl. Piéu nay cho thiy yéu t6 cation
Na* trong méi truong c6 anh huong rat 16n dén qua
trinh hoat dong t6i wu cua vi khuan dong ty.
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Hinh 3: Hi¢u suit dong tu 4 cip chiing vi khuin qua 7 ndng d9 Na* trong mudi NaCl

Két qua nay ciing phu hop voi Min er al,
(2010) khi cho 2 chung vi khuin Sphingomonas
natatoria 2.1gfp va Micrococcus luteus 2.13 két
cip nhau va bd sung cation Na* dén ndng do 90
mM thi kha niang két dinh cua cap dong vi khuan
nay bi vo hiéu. Su két dinh bé mat t& bao vi khuan
tao sy dong tu trong moéi truong phu thudc vao
néng cation trong mdi truong. Pac bict dé dat dugc
hiéu suét dong tu cao nhét thi cation héa tri I can
¢6 ndng dd cao hon cation hoa tri II. Két qua cho
thdy ca 4 cap chung vi khudn c6 ndng do Na* trong
mudi NaCl 10 mM thi hiéu sudt chwa duoc 50%,
khi ting 1én 20 mM thi hiéu sut co ting 1én theo ty
1¢ thuan ctiia ndng d6 mudi cho dén 30 mM. Khi &
noéng do6 mudi NaCl 1én dén 40 mM thi higu suat
dong tu bat dau giam nhung khong nhiéu tham chi
tai mirc nong d6 60 mM va 80 mM & cdp ching vi
khudn KG.01+VL.01 lai c6 hiéu suat dong tu twong
dwong nhau va khac biét khong c6 ¥ nghia thong
ké & muc 1% va kha ning két dinh cua cap vi
khuén gin nhu v6 hiéu khi ndng d6 mudi 1én dén
100 mM.

3.2.4 Anh huong cia cation K* dén hiéu sudt
dong tu ciia vi khudn

Tuong tu nhu céc thi nghiém trén, 4 cdp chung
khuén dong tu (Bacillus cereus KG.05+Bacillus
megaterium VL.01), (Bacillus cereus KG.05 +
Bacillus sp. VL.05), (Bacillus cereus KG.05 +
Bacillus aryabhattai) va (Bacillus megaterium
VL.01 + Bacillus sp. VL.05) cling duoc kiém tra
hoéa Iy v6i 7 ndng d6 K* trong mudi KC1 khac nhau
(10, 20, 30, 40, 60, 80 va 100 mM), pH=7. Két qua
cho thiy ca 4 cap vi khudn déu cho hiéu suat dong
tu cao ¢ nong do 30 mM K* trong mudi KCI va
khac biét c6 y nghia thong ké & mirc 1% so véi 6
nong do con lai. Két qua thi nghiém nay cho thay
ndéng d6 mudi KCI tir 20 dén 30 mM 1a vi khuén
dong tu hoat dong c6 hiéu qua (Hiu sut tr 50 —

22

70%), khi ndng d6 K* cao thi trc ché hoan toan qué
trinh dong tu ctia vi khuan (hiéu suit déng tu con
3% & nong do 100 mM). Khi so sanh hiéu suét
déng tu giita cic cip ching vi khudn thyc hién thi
nghiém cho thay cdp vi khuan KG.05 + VL.01 ¢6
hiéu sudt dong tu cao nhat 1a 70% tiép dén 1a cap
VL.01 + VL.05 (69%), KG.05 + VL.05 (67%),
KG.05 + ST.02 (64%) (Hinh 4).

Tir két qua kiém tra hoa 1y 4 cp vi khuén dong
tu (Bacillus cereus KG.05 + Bacillus megaterium
VL.01), (Bacillus cereus KG.05 + Bacillus sp.
VL.05), (Bacillus cereus KG.05 + Bacillus
aryabhattai) va (Bacillus megaterium VL.01 +
Bacillus sp. VL.05) phéan 13p trong nudc thai trai
chan nudi heo sau biogas, & Pdng bang séng Ctru
Long véi 4 loai mudi dai dién co cation hoa tri I
(Na*, K*) va hoa trj II (Ca®*, Mg") cho thiy cac
cation trong mdi truong ciing 14 nhan t tic dong
¢6 anh huong 16n dén co ché dong tu cia vi khuan.
Pic biét 1a su két dinh cac t& bao vi khuan véi
nhau dé tao sy dong ty trong qua trinh xu ly nudce
thai, tuy theo déc diém cau tric cia té bao vi khuan
ma nong do cation thich hop dé tao sy dong tu
duogc t6i wu. Nhin chung, cac dong vi khuan chung
t61 nghién ctru c6 moi trudng thich hop & ndng do
20 mM ddi véi cation hoa tri II va 30 mM dbi véi
cation hoéa tri I. Khi ndng d6 cac cation nay thich
hop thi vi khuan dong tu phat huy co ché dong tu
dé tao sy dong tu c6 hiéu suit cao nhat Tir cac két
qua trén co thé nhan dinh, hiéu suét dong tu cua
cac cap vi khuén c6 chiu su anh huong cua cac loai
cation voi cac ndng do khac nhau trong moi
truong. Trong do, cation hoa tri I (Na* va K¥) &
nong d6 30 mM; cation hoa tri IT (Ca®" va Mg?") &
ndng d6 20 mM la diéu kién t&i wu cho sy dong tu
cua cac cap vi. Nguyén nhén sy khac biét c6 y
nghia giita cac gia tri higu suat dong tu ¢ cdc nong
d6 khac nhau c6 thé 1a do sy thay d6i nong do hay
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dién tich cation trong méi truong s& lam thay ddi
cAu trac bé mat té bao cua cac chung vi khuén,
dan dén hiéu suit déng tu bi anh huéng. Hon nita
lién két gitra cac ching vi khuan 13 nho lién
két lectin-oligosaccharide cac thanh phan ngoai
bao lipopolysaccharides (LPSs), exoposaccharides
(EPSs); protein lectin va cac thanh phan nay chiu
su tic dong cua dién tich trong moi truong nén
ndng do cation ciing s& anh huong dén hiéu suat
dong tu cua cdp vi Kkhuén. Nong do cation cua ting
loai mubi khao sat ban dau thip so voi nhu cdu cia
cac chung vi khuan nén hiéu sudt dong tu cia cac
cap vi khuén chua dat cao nhét. Khi khao sat dén
néng d6 thich hop cho hoat dong cia ching, hi¢u
sudt déng tu dat toi wu. Tiép tuc ting nong d6 mudi
cua cac cation, lugng du thira ctia cac cation lam
thay doi tinh thdm ciia mang, thay d6i céu tric bé
mit t& bao vi khuin nén hiéu suit dong tu cang
giam khi lugng thira cation cang nhiéu. Két qua
nay ciing tuong dong voi két qua cia Min e al.
(2010), da khao sat cic yéu t6 hoa, ly anh
huéng dén sy dong tu cua 2 ching vi khuin
Sphingomonas natatoria 2.1gfp va Micrococcus
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luteus 2.13 trong bun hoat tinh cua nudc thai sinh
hoat. Khi té bao vi khuan duoc pha lodng trong cac
dung dich c6 nong d6 khac nhau cua cac mudi
CaCl,, MgCl,, MgS0,4 va NaCl, KCI cho thay su
d6ng tu bi han ché khi ndng d6 mudi NaCl, KCI
(cation hoa tri I) & 90 mM, trong khi d6 ndng do
cac mubi CaCly, MgCla, MgSOy (cation héa tri II)
chi can 40 mM. Diéu nay cho thay sy thay doi
ndng d6 hay dién tich cation trong méi trudng s&
lam thay d6i cdu trac bé mit vo té bao s& anh
huéng dén sy dong tu. Hon nita protein dang lectin
ciing s& anh huong boi ndng do cation xung quanh
n6, didu nay lam thay ddi hiéu sudt dong tu. Doi
v6i vi khuan Gram duong (Bacillus), vach té bao
¢6 cac thanh phan peptidoglycan (chiém 95%) va
acid teichoic mang dién tich am, nén cac cation
Ca®* va Mg?"... ¢6 thé gin két vao bé mit té bao
thong qua lién két ion vdi cac thanh phan nay; lam
giam dién tich Am trén bé mit cac té bao vi khuan.
Vi thé, chung khong con bi ngan can boi lyc day
tinh dién cung diu, dan dén ching c6 thé két cum
voi nhau théng qua cac twong tac khac, qua do lam
tang hidu sudt dong tu cta cac cip vi khuan.

——KG.05+VL.05
——KG.05+ST.02

——KG.05+VL.01
—&—VL.01+VL.05

10 20 30

t t t t

40 60 80 100

Hinh 4: Hiéu suat dong tu 4 ciip chiing vi khuin qua 7 ndng dé K* trong mudi KC1

3.2.5 Cap cation 16 wu cho hiéu suat dong tu

Thuyc té trong moi truong nudc thai ton tai rat
nhiéu loai cation hoéa tri I, II (Lwong Duc Phém
(2009), vi thé chiing s& ciing tac dong dén hi¢u suat
déng tu cia cac cip vi khuin. Tu két qua thi
nghiém trén ching t6i chon dugc nong do cation
héa tri I (Na*, K*) 1a 30 mM, cation c6 hoa tri II la
20 mM (Ca?*, Mg?"), 1a ndng d6 tdi wu nhat giap vi
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khudn hoat dong cho hiéu sudt dong tu cao nhét.
Thi nghiém tiép theo dugc thyc hién dé tim duoc
cdp cation tbi wu nhat khi két hop voi 2 loai cation
héa tri I va hoéa tri II véi nhau duge ghi nhan &
Béng 2. Két qua nghién ciru ¢ Bang 2 thé hién vi
khuan hoat dong t6i wu khi moi truong c¢6 hai loai
mubi MgCl+ KCI dat hiéu sudt dong tu tir 82 —
94% va khac biét c6 ¥ nghia théng ké ¢ mirc 1% so
voi 3 cdp mudi con lai.
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Bing 2: Hiéu suit dong tu ciia vi khuin trong méi truomg cé phdi hop cip cation héa tri I (Na* , K*)
30 mM va cation héa tri I (Ca?*, Mg?") 20 mM

Cation Hiéu suat

Hiéu suat

Hi¢u suat Hiéu suat

bé sung dong tu (%) dong tu (%) dong tu (%) dong tu (%)

KG.05+VL.05 KG.05+VL.01 KG.05+ST.02 VL.05+VL.01
Mg + K" 822 942 882 85°
Mg?* + Na* 76° 91° 86° 82b
Ca*+ K" 80° 92b 83¢ 77¢
Ca*+Na' 744 88° 77¢ 83b

* Cdc chit 6 trén dau cdc s6 & ciing mét ot khdc nhau sé khdc biét ¢ y nghia thong ké mire 1%

Tir Bang 2 cho thiy cap vi khuin KG.05 +
VL.01 ¢6 hiéu suét dong tu cao nhéat khi thuc
nghiém v6i 4 hdn hop mudi (CaCl, + NaCl);
(CaCly + KCI); (MgCl, + NaCl); (MgCl, + KCI),
trong d6 cdp cation Mg v6i K* trong mubi MgCl,
va KClI ¢6 hiéu sut dong tu cao nhét (94%), cac
cap vi khuin KG.05 + VL.05; KG.05 + ST.02,
VL.01 + VL.05 ciing c¢6 hiéu suat déng tu rét cao
tr 74 dén 88% khi hoat dong trong mo6i truong hdn
hop mubi (MgCl, + KCI) va cao hon ¢ 3 hdn hop
mubi con lai. Véi két qua nay cho thiy cation Mg?*
v6i K* ¢6 anh hudng rat 16n dén hiéu suat dong tu
clia cac cip chung vi khuan dong tu dugc phan lap
& Pdng bang séng Ciru Long.

Trong thanh phan nudc thai chin nuéi heo (sau
biogas) su hién dién cation Mg" va K* rat cao day
1a yéu té ton du tir thie an du thira hodc tir chat
thai (phan, nudc tidu...) ctia heo thai ra, khi thuc
hién cong nghé xr ly biogas thi cic cation nay
giam khong dang ké (Nguyén Thi Thu Ha, 2008).
Bén canh do, dé séng dugc trong moi truong nay,
cac vi sinh vat phai thich nghi, can bang qua trinh
trao ddi tinh tham thau cia mang. D6i v6i vi khuan
déng tu, cac cation con tham gia vao cau ndi hitu
ich cho su két dinh cua cac t& bao vi khun véi

30 -
20 1

Hiéu suat dong tu (%)

nhau, qua d6 lam ting hiéu sudt dong tu cua cac
cap vi khuan. Tuy vao dic tinh cia timg ching vi
khuén va su két doi giita cac té bao voi nhau, cap
mudi cation héa tri 1 va Il s& ¢ néng d6 thich hop
dé hiéu suét dong tu dat tdi wu. Tur két qua thi
nghiém c6 thé nhan dinh, cip vi khuan KG.05 +
VL.01 ¢6 hiéu suét dong tu cao nhét trong moi
trudng ¢ cdp cation Mg?* va K* twong mg voi
cap mudi 20 mM MgCl, + 30 mM KCIL.

3.2.6 Twong quan nong dp cation Mg**, K* va
chi s6 pH trong méi triecong dén hiéu sudt dong tu
ciia vi khudn.

Két qua thi nghiém trén cho théy, hiéu suit
dong tu cua cip vi khuan Bacillus cereus KG.05 +
Bacillus megaterium VL.01 lu6n cao nhét so véi ba
cap vi khudn con lai. Ching t6i chon cip vi khuan
KG.05+VL.01 dé kiém tra tinh tuong quan cac yéu
t6 pH = 6, 7, 8 va cation K* & ndng do 10, 20, 30
mM, cation Mg2+ & ndng d6 20, 30, 40 mM dé xac
dinh duoc néng dd cation va chi sb pH trong moi
trurong phu hop cho vi khuan dong tu hoat dong toi
vu nhat dé c¢6 hiéu suit cao. Két qua cho thiy hiéu
sudt dong tu cao nhit (>70%) tip trung quanh gia
trj pH=7, cation K" & néng d6 20 mM, Mg*" &
ndng d6 30 mM (Hinh 5).

—_—O—pH6
—&— pH7
——A&--pHS8

-
o o
|

1 2 3 4

5

Hinh 5: Tinh twong quan cac yéu t6 pH va nong d9 cation K*, Mg?* trong mdi truwong hoat dong tbi
wu cua vi khuan déng tu

Ghi chii: (1) KC1.20-MgCl.10; (2) KCL.20-MgCl.20; (3) KCL.20-MgCl>.30; (4) KCL30-MgCl>.10, (5) KCI.30-
MgCl>.20; (6) KCL.30-MgCl>.30; (7) KCL.40-MgCl>.10; (8) KCL40-MgCl>.20; (9) KCL40-MgCl2.30 (mM)
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Két qua thong ké cho thay hi¢u suit dong tu &
gia tri pH=7 1a cao nhat va khac biét co y nghia
théng ké & mirc 1% so véi gia tri pH = 6 va 8, tuy
nhién khi so sanh hiéu sudt déng tu & muc pH = 6
va 8 thi hiéu sudt dong tu tai hai gia tri pH nay
khac biét khong c6 ¥ nghia thong ké. Tur két qua
nay, ching t6i c6 thé khang dinh rang gi¢i han pH
thich hop cho vi khuén dong tu hoat dong tdi wu 12
tr 6 dén 8 va hiéu qua nhat l1a pH=7. Tuong tu,
chung t6i cling xac dinh dugc néng d0 cation hoa
tri IT (Mg?*) 1a 20 mM va cation héa tri I (K*) 1a 30
mM c¢6 trong moi trudng s€ tac dong dén hiéu qua
két dinh cua té bao vi khuan va tao dugc sy dong tu
v6i hiéu suét cao nhét. Vay hiéu sut dong tu cta
cap chung vi khuin Bacillus cereus KG.05+Bacillus
megaterium VL.01 khong chi do tinh ky nude cao
cta bé mit t& bao ma con chiu su chi phéi cua yéu
t6 pH va cac cation trong mdi truong dic biét 1a
cation Mg2* va K* anh hudng rat 1on dén hiéu suat
déng tu trong qua trinh xtr Iy nude thai. Tir két qua
nay cap chung vi khuan dong tu Bacillus cereus
KG.05+ Bacillus megaterium VL.01 dugc xem la
dai dién cho cong dong cac vi khuan tao sy dong tu
trong nudc thai chan nudi heo sau biogas & Pong
bang song Ciru Long.

4 KET LUAN

Hiéu suit dong tu cua vi khudn trong cong nghé
sinh hoc xtr 1y nudc thai chiu tac dong boi nhiéu
yéu té trong moi truong, ddc biét 1a yéu t6 pH va
cac cation. Bang phuong phéap kiém tra héa ly 4
cap chung vi khuén dong tu (Bacillus cereus KG.05
+ Bacillus megaterium VL.01), (Bacillus cereus
KG.05 + Bacillus sp. VL.05), (Bacillus cereus
KG.05 + Bacillus aryabhattai) va (Bacillus
megaterium VL.01 + Bacillus sp. VL.05) da xac
dinh duwoc moi truong pH = 7 cung voi sy hién
dién ctia 20 mM cation Mg?" va 30 mM cation K*
thi vi khudn dong tu hoat dong t6i wu nhét, cho
hidu sudt dong tu >70%. Véi két qua nghién ciru
nay, viéc kiém so4t hiéu suét dong tu cua vi khuén
thong qua cac yéu tb moi truong hira hen ¢ nhing
dong gop thiét thuc trong viéc cai thién hi€u qua xir
ly nudc thai chan nudi heo sau biogas ¢ khu vuc
DPong bang song Ciru Long.
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