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TOM T AT: Mot trong nhing nghién ¢u céng ngh gan day gaydugc ar cha y i tinh bén virng,
kinh # va an toan la taissdung bun sinh bc cia cac B thong xir ly nuge théng quais dung chit
tro keo 1 sinh e (EPS) i vi khuan. Tir ban thi cua b8 théng xir Iy nuéc thai & nha may bia Ha
Noi déng &i Mé Linh, Vinh Phac, 10 amg vi khiin dd duoc dwoc phan 4p trén mai teong TSB.
Chang BES19 la rét trong 10 cling vi khiin trénda dugc phan lai dua trén trinh day du coa
gene ma hoa 16S rRNA. Vi ki nay théc chiBacillus va dugc dat tén laBacillus sp. BES19.
Céc ching vi khuin nghién é¢u déu thé hién kha ning tio bdng rd ét, haat tinh keo & vai cao lanh
c6 b sung C&" ndng do 150mg/ldat dugc tir 36 dén 80% khi b sung trong EPS khac nhau. EPS
sinh 6ng hyp boi chung BES19 ¢6 ha tinh keo & tét nhit dat 80% \6i ham ong LB - EPS va
TB - EPS sinh raah luot 1a 4330 mg/l va 689 mg/l. & qui nay no ra hrong nghién ¢u msi vé
san Xuit cac cht trg keo 1 sinh hc than thén méi tirong thay tié dan cho céac cit keo u héa

hoc dangdugc Sr dung hién nay.

Tu khéa:Bacillus, bun thii, chét tro keo u sinh foc, EPS, vi khén.

MO DAU

Vé6i sy phét trén bung © vé kinh € va xa
hoi, bun thii dang t& thanh nét ganh @Ang cho
cac doanh nghp khdéng ch ¢ Viét Nam ma
ngay @ ¢ cac mrge o rén kinh €, khoa hc ky
thuat tién tién trén ti¢ gisi. Theo © quan ko
vé moi trong Hoa K (US-EPA), chi phi & ly
bun thii chiém i 50% chi phi 9n hanh éa ke
thong xr ly nuge thai. O Viét Nam, bun thi
cha yéu dugc xur ly bang céach ép lg nuéc,
phoi kh, d6 bo hay chéndp, ch mot phan rat
nho dugc ar dung lam phan boén. ¢t thai,
chén kp bira bai khdéng chgay ra g lang phi
nguwn nguyén ku c6 kh ning tai ko ma con
gay 6 nhdm moi trong nghiém tng. Mot
trong nhing nghién ¢u cong ngh mai dang
chu y la tai & dung bun sinh bc cia cac B
thdng xir Iy nudc thai théng qua & dung chit
tro keo 11 sinh lyc tir vi sinh \At.

Chit tro keo 1 sinh hyc 1a cac polymer sinh
hoc duoc tiét ra bén ngoai mdi wong nudi dy

cac polymer sinh ¢t khac [10, 11]. Cacatig
EPS on tai bén ngoai sa € bao dugc chia
thanh hai lai la EPS lién kt - TB-EPS (bao &,
polyme nang, gedtic, polyme lién Et yéu, va
céc chit hiru co dinh kém) va EPS hoa tan - LB-
EPS (ai phan fr hoa tan, cit keo, va cht
nhét) [12, 21]. TB - EPS #n chit voi té bao,
trong khi LB - EPS lién & yéu va hoa tan vao
dung dch [24].

Mot sb chac nang dac hiéu va quan tng
cua EPS ph thusc vao thanh pin ciu tric va
hé sinh thai @a vi sinh vit. EPS t vi khuin c6
tiém ning rt 16n va chinh cadic tinh hoa ly
cia EPS quét dinh khi ning tng ding khac
nhau @a ching trong thong mai. Cac ung
dung tr dugc phim dén cké bién thec pham,
ma¢ rong ton la khr déc, tai ho sinh e, céng
nghé sinh ke, va héa du [17]. Trong cong
nghé tai tao sinh e va xr ly nudc thai, EPS
déng vai trd quan ¢émg trong g tao bong, fing
cin va lai bo kim loai nang théng qua kh

hoic trén thanhé& bao (extracellular polymeric Nang &o phic [1].

substances - EPS) [30]. Thanhiprchinh @a
EPS la cac polysaccharide va protein, ngoai
con c6 ndt luong nho la lipid, nucleic acid va

~ Céc nghién &u gan day trén ti¢ gisi cho
thay, nhieu ching vi sinh it c6 khi nang sinh
ra rong Ib6n EPS c6 hat tinh keo ¢ cao nlr
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Virgibacillus sp. Rob,Bacillus sp. Gilbert va

30 mV, trong duong Wi thé bé mit caa bun

Artrobacter sp. Raats [2, 16, 22]. Tuy nhién,sinh hpc [1, 19]. Cao lanhisdung trong nghién

hdu hét cac nghién¢u vé EPS hén naydéu si
dung mai trong nhan 4o dé nuéi dy vi sinh
vat sinh EPS va nhyc diém aia n6 1a gia thanh
san xuat EPS cao [18]. Theo cac nghiéruc
trong nhirng nim gan day, bun thi sinh hc c6
tiém ning tai s dung cho cac mc dich khac
nhau i ham krong chit hitu o, nito va plot
pho cao [27].Uu diém ndi bat cia hrong
nghién @u nay |a 4n dung thanh phn dinh
dudng trong bun thi dé thay ti€ cho méi
truong nhan 4o dat tién theong dugc ar dung
trong qua trinh nudidy vi sinh \at dé tao ra cac
san pham sinh ke ¢6 ich nlr ché phim sinh
hoc cii tao dat, thudc trr sau sinh bc, mang
PE, clit keo 1, chit trg keo 1. Viéc tin dung
bun thi vira giGp ghm gia thanh tra gép phn
bao V& mdi trrong. Bun thi dam bio chit
luong tir cdc nha may éhbién, cac cht hda ©
da try thanh nguyén &u dau vao cho 4t nhiéu
san pham.

O Viét Nam, nghién ¢u v& EPS lam cht
tro keo 1 sinh hc la ndt van dé rat mgi, cac
cong trinh khoa ¢t cong b vé hop chit nay
chra nhéu. Bén anhdé, ar da cang aia vi sinh
vat co khi nang sinh EPS kha cao mhg ching
hiu nhr chra dugc nghién é¢u co ban nhim
khai thac, phc wu cac mic dich khac nhau
trong phat tén kinh €. Tiém ning phan4p va
tuyén chon vi khuan cé khi ning sinh EPS cho
muc dich ting ©c do va gam chi phi x ly
nudce thai 6 nhdm rat Ion. Vi vay, muc tiéu aa
nghién &u nay 1a phanap va sangdc mot s
chang vi khién cé khi nang sinh EPS trén moi
truong bun & Nha may bia Ha Bi; danh gia
mot b diac diém aia EPS & chang vi khifin da
chon loc.

VAT LI EU VA PHUONG PHAP NGHIEN CUU

Vit liéu la bun sinh &c tr hé théng X ly
hiéu khi nréc thai cua Nha may bia Ha 8 tai
Mé Linh, Vinh Phacdé phan &p vi sinh \at.
Bun dugc codic toi nong do 20g MLSS/Lduoc
s dung lam ngdén nguyén ku dé nudi cy vi
sinh \at. Bun thii dugc bio quan ¢ 4°C.

Cao lanhdugc ar dung dé danh gia hat
tinh tao bong @a EPS do c6 thbé mit xap xi -
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ciru cc’; kich tlréc hat nho hon 38 pmdugc
cung @p bai Vién Khoa toc vat liéu, Vién Han
lam Khoa lvc va Cong ngé Viét Nam.

Phan tip cac ching vi khuin sinh EPS

Sir dung méi tirong thach Tryptic Soy Agar
(TSA) V6i d6 pha loangdi han dé phan &ip vi
khuan sinh EPS. Cén loc cac vi khédn c6 do
nhay nhét cao trén céadia thach da duoc nudia
30°C sau 24-48 ¢i

Phan laii vi khuin

Chang vi khiin c6 hat tinh keo @ cao nft
dugc phan lai theo phrong phap trugn thong
va phrong phap so sanh trinlyr gene ma hoéa
16S rRNA i cac ching vi khuin da duoc
cobng I trén Genbank. § mdi dwuoc sr dung
la: 27F (5-AGAGTTTGATCMTGGCTCAG-
3) va 1492R (5'-GGYTACCTTGTTACGACT
T-3). PCRdugc thyc hién wi chu trinh nhét
nhue sau: 95°C/10 phut, 30 chuyk(94°C/60
gidy - 55°C/60 giay - 72°C/90 giay), 72°CI7
phat, git & nhiét d6 4°C sau khi pin ung két
thdc. Sn phim PCRduoc kiém tra ling dién di
trén gel agarose 1%.a% ptim DNA sau khi
dugc khiéeh dai bang ky thuat PCRdwoc lam
sach hing kit QIAGen. Trinh ¢ gene ma hoa
16S rRNAduoc xacdinh bing maydoc trinh tr
tu dong ABI PRISM 3100 Avant Genetic
Analyzer va Sequence Analysist $lung cac
phin mém Clustal X va Mega 5té xay drng
céay phat sinh adimg loai.

Nudi vi khdn sinh EPS trén moiteng bun thi

Gidng dip 2 cac chng vi khiin nudi dy
trén moéi toong TSB pH7,6 30°C, kc 200
vong/phat trong 24 ¢i dwoc sr dung lam
gidbng. Nguwn gidng nayduoc b sung vao moi
truong bun thi (20g MLSS/L) i ty 1€ 3% viv.
Céac binh dugc nudi dy ¢ 30°C, hc 200
vong/phat. Sau 24 §j 3% viv gbng dp 3
dugc ciy chuyén tiép vao 50 mL mdi irong
bun thi, nudi ¢ 30°C, kic 200 vong/phit. Sau
48 g, dich nudi dy trén bun 4n 2 dugc st
dung dé danh gia 8 luong vi sinh vt theo
phuong phap MPN va cac nghiémnetiép theo.
Phirong phap xacdinh khoi liwong va thanh
phin cia EPS



Tao chit tro keo  trén bun thi bsi vi khuin

Tach LB-EPS va TB-EPS thd

Dich nudi dy cac ching vi khién trén bun
lAn 2 dugc ly tam \6i téc do 4.000 go 4°C
trong thyi gian 20 phat. Pin long thu dugc
chra LB-EPS thé, pin cin chra TB-EPS thé.
Phin cin duoc bd sung dung ith mui (NaCl
0,05%) 6i thé tich bandau, voltex 2 phat cho
hén hop dong nhit. Saudd, Mn hop duoc u &
60°C trong 30 phat. Ly tany 4°C Wi téc do
4.000 g trong 20 phat, ph long thu Bi dugc
chira TB-EPS thd.
Thu hi va xacdinh khbi lugng EPS

LB-EPS thd va TB-EPS thdugc bd sung
dung dch ethanol 98% &i ty 1€ 1:2 (EPS:
Ethanol).Dé quadém & -20°C, saud6 ly tam
Vi toc d6 4.000 go 4°C trong thi gian 20
phat, thu phn két taa va 4y ¢ 105°C ti khdi
lwong khéngddi.
Xacdinh thanh phn EPS

Ham krong carbohydrateua EPSdugc xac
dinh bing phrong phép axit phenol-sulfuric [5].
Ham krgng protein éa EPSdugc xacdinh theo
phuong phap éa Lowry (1951) [15].

Quy trinhdanh gia hat tinh keo# cia EPS

Cac ching vi khuin sau khi nudi &y trén
bun thi sinh hc dwoc ar dung tnrc tiép lam
nguyén léu cho thi nghim danh gia hat tinh
keo 1. Thi nghgm duoc thuc hién trén may Jar-
test, 500 mL dungidh cao lanh (5 g cao lanh/l)
dugc khudy ¢ 120 vong/phut trong 5 phut.oB
sung thém C4 (150 mg/l) va éth nudi @y trén
bun @a cac chng vi khifin véi cac tté tich 0,5
ml; 1 ml; 2 ml; 3 ml; 4 ml; 6 ml &p tuc khugy
Véi téc do trén trong 5 phit sadb giam toc do
khudy xubng 70 vong/phut trong 30 pht.

Chuyén toan b hdn hop sangbng dong
500mL dé liang trong 30 phat. Thudh 400ml
nudc trong phia trémtem do d6 duc (NTU) tir
d6 xacdinh hat tinh keo t (FA).

Cong thic tinh hat tinh keo t:
(NTU)o — (NTU)x
(NTU)o
Trong d6, (NTU), la d6 duc cia méu so sanh
(khéng c6 B-EPS); (NTUY la do duc cia miu

(c6 B-EPS); FA |a hat tinh keo t (%).

FA = X100 (%)

KET QUA VA THAO LUAN
Phan lap vi khuén sinh EPS

Dya tréndic diém nhay nhot cua khuin lac
tréndia thach, 10 cling vi khuin (duoc dat tén
BES)da dugc phén 4p tir bun thii Nha may bia
Ha Noi. Bc diem khuan lac va € bao @a muoi
chang vi khian dugc thé hién trong hinh 1-10.
Phan laai chiing vi khuan

Quan sat doi kinh hién vi dién tir, ching
BES19 c6 dng tec khuan dai, tron haidau,
kich thr6c khaing 1,01-1,25um x 3,4-4,8um,
moc thanh chéi. Hinh anh quan satwbi kinh
hién vi dién tir quét cho thy ré mjt I6p mang
nhay gitra cac ¢ bao la minh cing cho ki
nang sinh EPSia ching EPS19 (hinh 1).

So sanh §i cac trinh tr gen 16S rRNA thu
thap tr Genbank, cay phat sinhigly loai cua
chaing BES19 (hinh 2§18 duoc xay ding dra
trén phrong phap ga Saitou & Nei (1987) [23],
thugc do phan gr sai khac 1/10 nucleotide.

So sanh trinhut cia gen 16S rRNA thu
dugc cho thy, ching BES19 c6 rirc twong
dong 100% i cac ching vi khiuin thuwe chi
Bacillus nhu Bacillus subtilisDYU1, Bacillus
subtilis 30C3-1, Bacillus subtilis 30AA2-2,
Bacillus subtilis 30P2, Bacillus subtilis CJ2.
Trong $ d6, ching Bacillus subtilis DYU1
dugc biét ¢én co kh nang sinh EPS c6 hb
tinh keo t rat tot [31]. Ngoai ra, trinhut gen
16S rRNA cling BES19 conuong dong Wi
cac ching Bacillus licheniformisT14 (98%),
Bacillus sp. Gilbert (91%). Ging Bacillus
licheniformis T14 dugc phéat hén c6 kh nang
sinh EPS [25] va ding Bacillus sp. Gilbert cé
hoat tinh keo t rét tt [28].

Nhu vy, dua trén cagiac tinh hinh thai va
trinh & doan gen 16S rRNA so sanhbivcac
loai thupc chiBacillus ching vi khuin BES19
dugc xép vao chiBacillus va duoc dit tén 1a
Bacillussp. BES19.

Kha ning sinh trwéng aia vi khuin trén
bun thai

Lya chon cac cling vi khuin c6 khi nang
tong hyp EPS trén mai trong bun thi 1a muc
tiéu chinh da nghién @u nay. Vi vy, cac
chang vi khiuin da phan 4p dugc nudi dy trén
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bun dé danh gia ki ning sinh toong va tém  luot la 232,8; 20,5 va 19,1 g/kg. Vay, bun
ning sinh EPS. Theo nghiénrc cia Nguyn  thai tir hé thong xir ly nuéc thai cia nha may bia
Thi Van Trang va nnk. (2012) [20], bunatttr  Ha Noi duoc lya clon dé tré thanh ngan
Nha may bia Ha Bi c6 tinhon dinh cao ¥i  nguyén lu oo ban dé thuc hién cactung ding
nong do cacbon Bu a, nito va prét pho bn  nghién du tiép theo.

e *ee S
"""oﬂh -

. ...-u-.-aa..ﬂ
Hinh 1.Hinh thai khén lac cia 10 ching vi khuan phan 4p

a: BES9 Khén lac tring tron, vén quanhdéu, b mat kho, ti 16i; b: BES13 Khidn lac nhy, tron, mau ting,
vién quanhdéu, b& mat 16i va uét; ¢: BES16 Khan lac nhy, tron, mau ting, B mat hoi 16i va uét; d BES17
Khuén I5c tring tron, vén ngoai ki mo, bé mat kho, tui 16i; e: BES18 Khan lac tringduc, ni, c6 vong tam nk
¢ gitra, vén ngoai khongiéu, & mat nhin, udt; f: BES19 Khin lac hinh tron, mau #ng, vién quanhdéu, b& mat
rat phong, g: BES28 Khén lac tron, mau #ng, vién quanh khongtéu, b2 mit hoi 16i va wét; h: BES30
Khuin lac det nho, mau téng duc, vién quanh khéngiéu, & mat kho; i: BES31 Khan lac nho, tron, mau
vang nht, vién quanhdéu, & miat 15i va uét; j: BES33 Khidn lac nho, tron, mau vang nit, vién quanhdéu,
bé mat 16i va uét.

Bacillus subtilis BAB-448
Bacillus subtilis VITLWSZ2
Bacillus subtilis HSF1410
Baciilus subtilis CJ2
" Bacilius subtiis 30P2-2
Bacillus subtilis 30AA2-2
oo |Baciflus subtilis 30C3-1
BES19
14| |Bacillus subtifis DYU1
L L Bacilius licheniformis T14
0

Hinh 2 Hinh thai ¢ bao @a ching
BES19 quan satui kinh hién vi dién tr Bacilius purmilus 7P
QUét Hitachi S-4800 a2 Bacilus sp. Gilbert

0 -Bacillus firmus KSC SF8b

Bacillus pumilus ATCC 7061

| actobacillus paraplantarum BGCG11
o6 Pseudomonas aeruginosa NAPCC-1
LAcinetobader juniiBB1A
a7 fEnterobacter cloacae Z0206
100 LEnterobacter mori R18-2

-Acinetobacter calcoaceticus RAG-1

ol

Hinh 3 Cay phat sinh aing laai chung Bacillussp. BES19
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Bdng 2 S lugng aia 10 cling sinh toong trén
ban

Chang vi khuan MPN/mL
BES9 4,6><107
BES13 1,1x10
BES16 4.6x10
BES17 1,1x10
BES18 4.6%10
BES19 2.4x10
BES28 7.5x10
BES30 4.3x10
BES31 4.6%10

Két qui danh gia & luong vi khuin (bing 2)
cho thiy, cac cting vi khiin phan 4p dugc déu
co kha nang phat trén 6t trén bun thi. S6
lwong vi khuiin sinh tirong daodong tr 10° dén
10° MPN/mL. Trongdé, ching BES13 ¢6 &
luong kha cao vadt nhit (1,1x16 MPN/mL).
Trong khi $ lugng MPN @a ching BES16
thip nhit (4,6x10 MPN/mL). Céc chng con
lai déu daodong trong khang tr 4,6x10 dén
4,6x10 MPN/mL (bang 2).

Hoat tinh keo & va chi phidé san st cac
chit keo t sinh hoc 1a hai thach tirc Ion khi st
dung EPS vao cacum dich khac nhau. ¥t tao
ra cac cht keo 1 sinh ke ¢6 hgu qua va kinh
té co th thuc hién trén ngén nguyén ku dau
vao la bun thi. Pay la ngwn nguyén ku tai sr
dung gi& &, giau cacbon, nitva cac cht dinh
dudng khac. Vi sinh §t co6 thé st dung cac
ngwn dinh drdng c6 &n trong bun thi cong
nghiép [4]. Viéc tan dung bun thi dé thay tré
cho mdi trong nhan 4o dit tién trong qua trinh
nudi dy vi sinh \at dé tao ra cac #n phm sinh
hoc c6 y nghia Ion vi wra gilp gim gia thanh
vira gép phn bio v mdi trong. Thra hrong
thanh ga cua cac nghiéniw truéce do, bun thii
te Nha may bia Ha Bl da dugc xacdinh la cé
thé sir dung 1am ngén nguyén ku dé tao EPS
bai cac vi khiin da duoc chon loc.

Ham lweng va thanh ptan EPS
Két qua khdi lugng EPS thutwoc sau quéa

trinh phén tach LB-EPS va TB-EPSac 10
chang vi sinh it duoc thé hién ¢ bang 3. Ham
luong EPS sinhdng hop bai cac ching khac
nhau daaiong trong khang tr 2737 dén 5018
mg/L. Nhin chung, dong EPS ma cac dhg
sinh ra chi yéu la LB-EPS, clim hon 70%
téng rong EPS, conai 1a TB—EPS. Hamugng
EPS 6ng 9 tr ching BES19 cao rift 5018
mg/l trong khi EPStt mdu bundéi chang la
3857 mg/l. Ham tong EPS éng $ tir cac
chang nhr BES13, BES16, BES30, BES33iph
hon so Wi EPS fr mau bunddi chang. Két qua
nay co tit do EPS 3n c6 trong buniugc cac
chiang nay & dung lam ngén dinh drdng nhéu
hon lrgng EPS ma chingng hyp dugc.

So sanh & mot sb nghién &u gin day,
luong EPS & céc cling vi khifin trong nghién
ciu nay cao bn ching Serratia sp.1 [18]dat
2300 mg/l. @Ging trong nét nghién ¢u khéc,
EPS thuduoc tir 13 ching vi khiin khéac nhau
khi nuéi dy trén bun thi dao dong trong
khoang tr 700 dén 1700 mg/l [19]. § bién
dong v ham trong EPSdugc tao ra fr cac
chang vi khuin khac nhau cé thbit nguon tir
qué trinh traaéi chat khac nhaua chang [1].

Thanh pln EPS éa 10 ching vi khifin
duogc thé hién o bang 3. Nong do cacbonhydrate
nam trong khang tr 230 dén 365 mg/l va
protein rim trong khang tr 534 dén 989 mg/l.
Chang BES19 c6 éng do6 cacbonhydrate va
protein cao nft, 1an hrot 365 mg/l va 989 mgl/l.
O ca 10 ching, dng d6 cacbonhydrate trong
EPS thp hon nong d6 protein; thanh pin
cacbonhydrate va protein trong LB-EPS cao
hon trong TB-EPS. Trong nkii nghién éu
trugc day da ch ra #ing proteindong vai tro
quan tpng trong véc hinh thanh bong bun 6,
13, 29] . Protein gop ph lam tng sr gan ket
cia keo t qua trong tac k nuéc va déu noi
cationda héa t. Va nhy d6, ching ang & sr
on dinh aia mang polymer sinh éc [10]. Tuy
nhién, ndt s6 nghién &u khac 4i chiing minh
raing cacbonhydrateténg vai trd quan ting
trong keo # voi kha nang hinh thanh au ni
gitra cac nhém afrc mangdién tich am va cac
cationda héa trtrong bun [7, 8, 9, 11].

Ham krong vadic tinh EPS c6 thbi anh
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huong boi mot s yéu 6 nhue thanh phn caa
mdi trrdng (ngwn carbon, ni), ding nhr diéu
kién nudi dy (nhi¢t do, pH, thi gian) [3, 14,
26]. Céac Kt qua nhan dugc cho thy sy da cing

cua vi sinh it sinh tng hyp EPS lién quadén
cac yu t sinh twong va méi teong dé tao
EPS phu bp cho cac mc dich itng dung thrc
té khac nhau.

Bang 3 Trong lrong khé va thanh gim EPS @a 10 cling vi khiin

. EPS (mgl/l Cacbonhydrate (mg/l Protein (mg/I
Ching vi khdn (mg/l) ydrate (mg/l) in (mg/)
LB B LB B LB B
BES9 3120 738 230 103 563 36
BES13 3430 522 271 37 628 98
BES16 2202 535 253 24 456 78
BES17 2150 804 208 41 578 130
BES18 3118 424 231 22 574 93
BES19 3317 523 262 26 725 111
BES28 4330 689 328 37 875 113
BES30 3079 322 233 32 520 73
BES31 2157 623 211 19 574 99
BES33 2768 495 253 22 692 108
BTC 2160 642 235 28 689 107
Hoat tinh keo tu Hoat tinh ©o bong @a cac chng dat tir 36 dén
- m_BESS bESts o BESTS 80%. Sr bien dong trong hat tinh keo & gitra
et Bece Becto BES28 cac ching co tie do EPS sinhut cac cfing vi
% khuan khac nhau c6 thanh @h va tinh cht
" khac nhau, @h dén kha nang tao béng keo
- kh&c nhau.
°\j70 - / . ” , . , 2 , N e
z v e Kh|‘ khaq sat ¥i cac tle tich bunﬂ khac
e /(/WM nhau,déu thay hién trong to bdng. Tk tich
E N / EPS B sung cangdn thi kich thrgc bdng bun
= -/ cang to dn t6i qua trinh fng hat xay ra nhanh
wi hon. Do \dy, haat tinh cao lanhang khi tte tich
» EPS 16 sung &ng Ién. Trongié haat tinh keo &
08 ! Tlfémmim 4 e cia ching BES19 cao rith, dat 80% khi &

Hinh 4 Haat tinh keo cua EPS
tor 10 ching vi khian

Hoat tinh keo & cua 10 ching vi khuin d&
phan &ip duoc danh gia Bng thi nghtm keo t
cao lanh i céac tié tich EPS khac nhaujng
d6 cation C&" 150 mg/l (hinh 4)Anh hrong
cia EPS 4i hoat tinh keo tu coa cac chng vi
khuan dugc trinh bayos hinh 13. Mroi ching vi
khuin da dugc phan 4p khi nudi dy trén bun
thai sinh hoc déu c6 kh ning keo & tao béng
v6i dung dch cao lanh khi cé &t cation C4&".
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sung 3 ml ¢ch nudi dy trén bun. So sanhoi/
két qua nghién &u tir mot sb cong b khac,
EPS da hai cling nay c6 hat tinh keo @
twong duong Wi chang Serratiasp.1 [18] ¢éing
nudi dy trén bun thi dat 79,1%. Hat tinh keo
tu cia mdt O chang Bacillus trong ndt nghién
ciu khac ¢a More et al. (2012) [19] xa&dkinh
dugc daodong tr 37 dén 81%.

KET LUAN

Tu nhing kKt qua thu duoc trong cong trinh
nay co ti ket luan: muoi chung vi khian phén
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lap duoc tir bun thi Nha may bia Ha Nédéu
sinh trrong ©t trén bun thi. Luong EPS déng
hop boi cac ching phandp dugc tr 2737dén
5018 mg/l, kia ning ©i0 béng cao nit véi dung
dich cao lanh khi cé &t cation C&" (150 mg/l)
daodong tir 36 dén 80%.

Chiang BES19 c6 ha tinh to bdng 6t nhit
dat 80% Wi ham kong LB - EPS va TB - EPS
cao nlit, 1an ot 1a 4330 mg/l va 689 mgll.
Chang BES19 théic chi Bacillus va duoc dat
tén laBacillussp. BES19.

7. Flemming H. C., Wingender J.,

Léi cam on: CONng trinhduoc sar hd tro vé kinh 8
phi aia dé tai Ngh Dinh thr: “Nghién aru tao
chit tro keo © tir bun thii sinh hoc dé ung ding
trong Xr ly nuéc thai” thuée Vién Céng ngh
méi trwong, rim 2013-2014. 9.
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EXTRACELLULAR POLYMERIC SUBSTANCES PRODUCTION
IN SLUDGE BY BACTERIA ISOLATED FROM HANOI BREWERY

Nguyen Hai Vart, Dao Thi Ngoc AnH, Ngo Thi Huyen Trang', Nguyen Duy Trung,
Nguyen Viet Hoand, Nguyen Mai Duond, Dang Thi Cam Ha

Ynstitute of Biotechnology, VAST
Institute of Environmental Technology, VAST
*The Office, MOST

SUMMARY

In general, chemical flocculates commonly used astewater treatment are known to be expensive and
ultimate disposal costs. In order to solve thesblpms, production of biopolymer from bacteria tigh re-
use of municipal wastewater sludge has been stumbeduse of its sustainability, safety and econsniit
this study, 10 EPS producing bacterial strains wiecdated from wastewater treatment plant of Hanoi
brewery. These bacterial strains were culturedeénilized sludge for EPS production. Flocculatiartidty
and EPS compositions included dry weight, concéintreof carbohydrate and protein were analyzed. All
examined bacterial strains isolated showed cleabijity of flocs formation, the kaolin clay flocation
activity with presence of 150 mg €A achieved from the study ranged from 36 to 80%emwi0.5-6 ml
volume of EPS was added. EPS concentration of tfeba strains varied from 2737 to 5018 mg/l. Oné o
of ten strains, BES 19 bacteria provided the higHesculation activity of 80% with LB-EPS and TBPS
concentrations at 4,330 mg/l and 689 mg/l, respelgti BES19 strain was classified based on sequefice
full 16S rRNA coding gene. This bacterium belongeBacillus genus and nameghacillussp. BES19. These
results provide basics for production of biopolymdiich are sustainable and renewable.

Keywords:Bacillus, bacteria, extracellular polymeric substances,, ER@ge.
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