13

(x

TAP CHI SINH HOC 2014, 36(3): 351-359
DOL  10.15625/0866-7160/v36n3.5996

TAO CHAT TRQ KEO TU TREN BUN THAI BOT VI KHUAN
PHAN LAP TU NHA MAY SAN XUAT BIA HA NOI

Nguyén Hai Van', Pao Thi Ngqc Anh', Ngé Thi Hu}ren Trang’,

Nguyén Duy Trung’, Nguyen Viet Hoang?, Nguyén Mai Dwong’, Ding Thij Cim Ha'+
'Vién Céng ngh::: Sinh hoc, Vién Han lim KH & CN Viét Nam, *dangcha80@ yahoo.com

*Vién Cun% nghé Mdéi truong, Vién Han lim KH & CN Viét Nam
Vin phong By, Bé Khoa hoc va Cong nghé

TOM TAT Mt trong nhiing nghién ¢iru céng nghé gan déy gdy dugc sy chd ¥ bot tinh bén ﬂmg
kinh té vi an toin 1A t4i s dung bun sinh hoc cia cic hé thung xr Iy nude théng qua sir dung chat
tr¢ keo ty sinh hoc (EPS) tir vi khuén. Tir bin tha cua hé ﬂmng xir 1¥ nude thai ¢ nhi mdy bia Ha
No1 déng tai Mé Linh, Vinh Phic, 10 ching vi khuin d3 duge duge phin lip trén méi trudng TSB.
Chung BES19 13 mét trong 10 ching vi khuén trén di dugc phén loai dua trén trinh ty ddy di cia
gene mi hda 165 rRNA. Vi khuan ndy thuge chi Baculus va duge dit tén la Bacillus sp. BES19.
Cic chung vi khuan nghién ciru déu thé hién kha nang tao bong rd rét, hoat tinh keo ty vaoi cao lanh
c6 bd sung Ca** néng 46 150mg/ dat duoc tir 36 dén 80% kin b sung Im;rng EPS khac nhau. EPS
sinh tdng hop bai chung BES19 c6 hoat tinh keo tg tﬂt nhét dat 80% véi ham hegng LB - EPS va
TB - EPS sinh ra 14n luot 13 4330 mg/l vi 689 mgﬂ Két qua nay m¢ ra hudng nghién ciru méi vé
sin xuit cac chat tro keo tu sinh hoc than thién mdi truémg thay thé din cho céc chit keo tu héa

hoc dang dugce sit dung hién nay.

Tir khéa: Bacillus, biin thai, chit tro keo tu sinh hoc, EPS, vi khuin.

MO PAU

Vi su phidt trién bing né vé kinh & va xa
hdi, biin thii dang tro thanh mot ganh nang cho
cdc doanh nghlep khong chi ¢ Viét Nam ma
ngay ca & cdc mroc co nén kinh 18, khoa hoc k¥
thudt tién tién trén thé gidi. Theo co quan bdo
vé€ mbi trudng Hoa Ky (US-EPA), chi phi xu ly
bun thai chiém t6i 50% chi phi van hinh clia hé
théng X 1§ nude thai. ( Viét Nam, bin thai
cha yéu duge xir ly bing céch ép loa1 nuoc,
phoi khd, d6 bé hay chon 14p, chi mot phéan rat
phé dugc s dung lam phin bén. Viéc thdi,
chén 14p bira bai khong chi giy ra su lang ph1
nguun nguyen liéu c6 kha ning tdi tao ma con
giy 6 nhiém mdi trudng nghi€ém trong. MOt
trong nhilng nghién ciru cong nghé méi déng
chi ¥ la td1 sir dung bun sinh hoc cia cic he
thong xir 1y nudc thai théng qua st dung chit
tro keo tu sinh hoc nr vi sinh vat.

Chat tre) keo tu sinh hoc 13 cac pﬂlymer smh
hoc dugc tiét ra bén ngoai mdi trudmg nudi ciy
hoidc trén thanh té bao (extracellular polymeric
substances - EPS) [30]. Thanh phén chinh cla
EPS 1a cdc polysaccharide va protein, ngodi ra
con o4 mét lugng nho ia lipd, nucleic acid va

cdc polymer sinh hoc khic [10, 11]. Céc dang
EPS ton tai bén ngoai cua t¢ bao dugc chia
thanh hai loai Ia EPS Lién két - TB-EPS (bao vd,
polyme nang, gel dac, polyme lién két yéu, va
céc chit hiru co dinh k&m) va EPS hoa tan - LB-
EPS (dai phin tir hoa tan, chat keo, va chét
nhot) [12, 21]. TB - EPS gan chit vdi té bao,
trong khi LB - EPS lién két yéu va hoa tan vio
dung dich [24].

Mot sb chitc niing dic hiéu va quan trong
cua EPS phu thudc vao thanh phan ciu tric va
11::. sinh thdi cua vi sinh vat. EPS tur vi khuan cé
tiém ning rat 1on va chinh cdc dic tinh héa 1y
cia EPS quyét dinh kha niing {mg dung khic
nhau cua ching trong thuong mai. Cdc dng
dung tir duoc phim dén ché bién thyc phim,
md rdng hon la khir dfc, tdi tao sinh hgc, cong
nghé sinh hoc, va héa dau [17). Trong cong
nghé tdi tao sinh hoc va xir Iy nude thai, EPS
déng vai trd quan trong trong sy tao bdng, ling
cin va loai bd kim loai nidng thong qua khi
ning tao phic [1].

Céc nghién ciru gan diy trén thé gidi cho
thdy, nhiéu chiing vi sinh vit c6 kha ning sinh
ra lwong 1ém EPS c¢d hoat tinh keo tu cao nhu
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Virgibacillus sp. Rob, Bacillus sp. Gilbert va
Artrobacter sp. Raats [2, 16, 22]. Tuy nhién,
hiu hét cdc nghién ciru vé EPS hién nay déu sir
dung méi truomg nhédn tao dé nudi cay vi sinh
vat sinh EPS va nhuwoc diém ciia né 1a gid thanh
san xuat EPS cao [18]. Theo cdc nghién ciru
trung nhlmg nam gan ddy, bun thai sinh hoc c6
tiém nang tdi sir dung cho cdc muc dich khac
nhau bdi ham lwong chit hiru co, nito va phot
pho cao [27]. Uu diém ndi bat cia hudng
nghién ciru nay la tdn dyng thanh phan dinh
dudng trong bun thai dé thay thé cho mbi
trrong nhan tao dat tlf'.:n thl.r&mg dugc sir dung
trong qud trinh nudi cdy vi sinh vt dé tao ra céc
san pham sinh hoc ¢é ich nhu ché phdm sinh
hoc cai tao dat, thquc trr sdu sinh hoc, mang
PE, chat keo tu, chat tro keo tu. Viéc tan dung
biin thai vira gitip giam gid thanh vira gép phan
bao vé moi truong. Bun thai dam bao chét
lwong tir cdc nha mdy ché bién, cdc chat héa co
d3 tré thanh nguyén liéu dau vao cho rat nhiéu
san phﬁm.

O Viét Nam, nghién ciru vé EPS lam chat
tro keo tu sinh hoc 1a moét vén dé rat mdi, cac
cong trinh khoa hoc cong b6 vé hop chét nay
chua nhiéu. Bén canh d6, su da dang cua vi sinh
vat c6 kha nang sinh EPS khé cao nhung chiing
hau nhu chua dugc nghién ciru co ban nhim
khai thdc, phuc vu cdc muc dich khic nhau
trong phat trién kinh té. Tiém nang phéan lap va
tuyén chon vi khuan ¢0 kha nang sinh EPS cho
muc dich ting tdc d6 va giam chi phi xur Iy
nuoc thai 6 nhiém rat Iém. Vi viy, muc tiéu cua
nghién ciru nay 1a phan 1ap va sang loc mot !
ching vi khuan ¢6 kha ning sinh EPS trén méi
truong bun tr Nha mdy bia Ha Noi; ddnh gid

mdt s6 dic diém cia EPS tir chung vi khuan da
chon loc,

VAT LIEU VA PHUONG PHAP NGHIEN CUU

Vat liéu la ban sinh hoc tir hé thong xir 1y
hiéu khi nudc thai cia Nha may bia Ha Noi tai
Mg Linh, Vinh Phiic de phan lap vi sinh vat,

Bun dugce ¢6 dédc tdi nong dd 20g MLSS/L dugc

sir dung 1am nguon nguyén liéu dé nudi ciy vi
sinh vét. Buin thai dugc bao quan & 4°C.

Cao lanh dugc sir dung dé danh gid hoat
tinh tao bong ciia EPS do ¢6 thé bé mat xap xi -
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30 mV, tuong duong voi thé bé mat ciia bip
sinh hoc [1, 19]. Cao lanh sir dung trong nghién
ciru cé kich thuéc hat nhd hon 38 pm duge
cung cip bai Vién Khoa hoc vat liéu, Vién Han
1am Khoa hoc va Céng nghé Viét Nam.

Phén lap cdc chung vi khudn sinh EPS

Su dung mdi trudomg thach Tryptlr.: Soy Agar
(TSA) voi d6 pha loang t&i han dé phén 1ap vi
khuan sinh EPS. Chon loc cdc vi khuin cé do
nhay nhét cao trén cdc dia thach dd duoc nuédi ¢
30°C sau 24-48 gio.

Phén loai vi khudn

Chiing vi khuén ¢6 hoat tinh keo tu cao nhit
duoc phin loai theo phuong phép truyén thong
va phuong phdp so sdnh trinh tu gene ma héa
16S rRNA vé&i cdc ching vi khuan da duoe
céng bod trén Genbank. Cip méi duoc sit dung
la: 27F (5’-AGAGTTTGATCMTGGCTCAG-
3’) va 1492R (5’-GGYTACCTTGTTACGACT
T-3"). PCR dwoc thuc hién voi chu trinh nhiét
nhu sau: 95°C/10 phit, 30 chu ky: (94°C/60
gidy - 55°C/60 gidy - 72°C/90 gidy), 72°C[]
phit, giit & nhiét d6 4°C sau khi phan tmg két
thiic. San pham PCR duoc kiém tra bang dién di
trén gel agarose 1%. San phim DNA sau khi
dge khuéch dai bang k¥ thuit PCR duoc 1am
sach bang kit QIAGen. Trinh tu gene mia hoa
16S rRNA duoc xédc dinh bang mdy doc trinh tr
tr dong ABI PRISM 3100 Avant Genetic
Analyzer va Sequence Analysis. Su dung cic
phan mém Clustal X va Mega S dé xdy dung
cdy phat sinh ching loai.

Nubi vi khudn sinh EPS trén méi truong bon thdi

Gif:rng ::fip 2 cdc chung vi khuin nudi cdy
rén moi truong TSB pH7, ¢ 30°C, c 200
vong/phiit tmng 24 gio0 dugc sir dung lam
giong. Nguon giong nay duoc bd sung vio moi
tniromg bun thai (20g MLSS/L) voi ty 1€ 3% v/v.
Cic binh duge nuéi cay ¢ 30°C, e 200
vong/phiit. Sau 24 git, 3% v/v gidng cép 3
dugc cay chuyén tiép vao 50 mL méi truong
bun thai, nudi o 30°C lic 200 vong/phit. Sau
48 gio, dich nudi cay trén bun lan 2 dugc sir

dung dé danh gid s6 luong vi sinh vat theo
phuong phap MPN va cdc nghién ciu tiép theo.

Phuong phdp xdc dinh khoi lwong va thanh
phan cua EPS

Vi
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Tao chat tro keo tu trén ban thdi boi vi khudn

Tach LB-EPS va TB-EPS thd

Dich nudi cay cdc chung vi khuén trén bin
lan 2 duge ly tim véi toc do 4.000 g ¢ 4°C
trong thoi gian 20 phiit. Phan l6ng thu dugc
chira LB-EPS ths, phan cin chira TB- EPS thd.
Phan cin du:;rc b6 sung dung dich mudi (NaCl
0,05%) toi thé tich ban déu, voltex 2 phiit cho
hén hop dong nhét. Sau d6, hén hgp duge u ¢
60°C trong 30 phit. Ly tim & 4°C wi téc dd
4.000 g trong 20 phut, phin long thu hdi dwoc
chira TB-EPS thd.

Thu héi va xdc dinh khéi eong EPS

LB-EPS thé va TB-EPS thd duge bb sung
dung dich ethanol 98% voi ty 1¢ 1:2 (EPS:
Ethanol). D€ qua dém ¢ -20°C, sau d6 ly tdm
voi toc 4§ 4.000 g & 4°C trong thoi gian 20
phut, thu phan két tia va siy & 105°C i khdi
luong khdng doi.

X4c dinh thanh phan EPS

Ham lugng carbohydrate caa EPS duge xac
dinh bing phwong phdp axit phenol-sulfuric [5].
Ham lugng protein cua EPS duge xdc dinh theo
phuong phdp cia Lowry (1951) [15].

Quy trinh danh gid hoat tinh keo tu cua EPS

Cédc ching vi khuan sau khi nudi cdy trén
biin thai sinh hoc dwoc sit dung truc tiép 1am
nguyén liéu cho thi nghiém danh gia hoat tinh
keo tu. Thi nghiém duge thuc hién trén may Jar-
test, 500 mL dung dich cao lanh (5 g cao lanh/1)
duge khudy ¢ 120 vong/phiit trong 5 phuit. B
sung thém Ca** (150 mg/l) va dich nudi cay trén
biin clia cdc ching vi khuén véi céce thé tich 0,5
ml; 1 ml; 2 ml; 3 ml; 4 ml; 6mlt1e:ptuc:khuay
voi tuc d) wén trong 5 phiit sau do giam toc do
khudy xudng 70 vong/phat trong 30 phut

Chuyen toan bod hén hgp sang ung dong
500mL dé léng trong 30 phiit. Thu héi 400ml
nudc trong phia rén dem do dé duc (NTU) tu
dé xac dinh hoat tinh keo tu (FA).

Cong thirc tinh hoat tinh keo ty:
B {(NTU)a — {NTU)x 00 (%)
FA= {NTD)o

Trong &6, (NTU), 12 d§ duc cua miu so sanh
(khéng ¢6 B-EPS); (NTU) la d¢ duc cia mau
(c6 B-EPS); FA la hoat tinh keo tu {%).

KET QUA VA THAO LUAN

Phan l4p vi khuin sinh EPS

Dura trén diic diém nhdy nhét cta khuan lac
trén dia thach, 10 ching vi khuin (dugc dt tén
BES) da dugc phin lap tir bin thai Nha mdy bia
Hai Noi. Pac dlcm khuan lac v té bao cia mudi
chiing vi khuén dugc thé hién trong hinh 1-10.

Phan loai chiing vi khuén

Quan s4t dudi kinh hién vi dién nr, ching
BES19 ¢6 dang truc khuin dai, trdn hai déu,
kich thudc khoang 1,01-1,25pm x 3,4-4,8pm,
moc thanh chuéi. Hinh anh quan sdt dudi kinh
hién vi dién tir quét cho thay r6 mét 16p mang
nhiy giita cdc t€ bdo 12 minh chimg cho kbd
niing sinh EPS cua ching EPS19 (hinh 1).

So sdnh v&i cac trinh twr gen 16S TRNA thu
thip tr Genbank, ciy phdt sich ching loal cua
chiung BES19 (hinh 2) did dugc xdy dung dya
trén phuong phép cua Saitou & Nei (1987) [23],
thude do phan su sat khde 1/10 nucleotide.

So sanh trinh tr cua gen 16S rRNA thu
duge cho thiy, ching BESI9 ¢é miic tuong
ddng 100% vdi cdc ching vi khudn thudc chi
Bacillus nhwr Bacillus subtilis DYUL, Bacillus
subtilis 30C3-1, Bacillus subtilis 30AA2-2,
Bacillus subtilis 30P2, Bacillus subtifis CJ2.
Trong s d6, ching Bacillus subtilis DYU1
duoc biét dén c6 kha ning sinh EPS cé hoat
tinh keo tu rat tot [31]. Ngoai ra, tnnhm gen
16S 'RNA ching BES19 con tuong dong von
cdc ching Bacillus licheniformus T14 (98%),
Bacillus sp. Gilbert (91%). Chung Bacillus
licheniformis T14 dugc phdt hién c6 kha nang
sinh EPS [25] va chung Bacillus sp. Gilbert ¢6
hoat tinh keo tu rét tot [28).

Nhir viy, dua trén cdc dac tinh hinh thdi va
trinh ty doan gen 168 rRNA so sdnh val céac
joai thude chi Baciflus, ching vi khuin BES19
dwoc xép vao chi Bacillus va duge dit tén 1a
Bacillus sp. BES19.

Khi ning sinh triréng ciia vi khuan trén
biin thai

Lua chon cdc chung vi khuin cé kha nang
téng hop EPS trén mdi truong bun thai 12 muc
tiéu chinh cua nghien ciru nay. Vi vay, cdc
ching vi khudn da phén lip dugc nudi ciy trén
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bun dé ddnh gid kha ning sinh trudng va tiém
nang sinh EPS. Theo nghién ciru ctia Nguyén
Thi Van Trang va nnk. (2012) [20], bun thai tur
Nha mdy bia Ha NGi ¢6 tinh dn dmh cao vm
nong d6 cacbon hiru co, nito va phnt pho lan

lrot 12 232,8; 20,5 va 19,1 gfkg Vi vay, bin
thai tir hé thong xr 1§ nude thai cia nha may hm
Ha No§i dugc lua Cl‘ll}l‘l dé tro thanh ngunn bil

nguyén liéu co ban dé thuc hién céc (mg dung i
nghién ctru tiép theo. 4 /@%

Hinh 1. Hinh th4i khuén lac cia 10 chung vi khuan phén 1ap | .

i_

fetqui

a: BES9 Khuan lac trang trdn, vién quanh déu, bé mat kho, hoi 16i; b: BES13 K.huan lac nho, tron, méu tring, oo thay, Cic
vién quanh déu, bé mat 16i va uét; c: BES16 Khuin lac nho, tron, mau trang, bé mat hoi 16i va uét; d BES17 & thi ning

Khuan lac trﬁng tron, vlén ngnhl hoi md, bé mit khd, hei 18i; e: BES18 Khuin lac trang duc nho, cb vhng tﬁm nho
crgrua, vién ngoai khong deu, bé mat nhan, udt; f: BE519 Khuan lac hinh tron, mau trang, vién quanh déu, bé mat

g ¥i khu
1 PNl

rét phnng, g: BES28 K.huan lac tron, mau tring, vién quanh khong déu, bé mit hoi lm va udt; h: BES30 o i
Khuén lac det nho, mau trang duc, vién quanh khéng déu, bé mit khd; i: BES31 Khuan lac nho, tron, mau b B

vr-.mg nhat, vién quanh deu bé mit 161 va uét: j: BES33

Khuén lac nhd, trdn, mau vang nhat, vién quanh déy, Tnog K s

bé mat 16i va udt. ip ohat 14
i e o
acifius subtifis BAB-448 olly MP)
ﬁamﬂu& subliis VITLWS2 Heat tink
\Baciius subfifis HSF1410 . : L']ﬁ! kol §
:I:Eacf;:us suz::rs ;ii ) ﬁdﬁEEFS\ﬂ
aclussubis S0ARZ2 i da
| e thé thy

ag Bacilius subtiis 30C3-1 LWy
20l big th

BES19 hay i

14| [Bacillus subtilis DYU1 SR

: | L Bacitus hehendorm:s T14 | d'JLTI]g kb
Hinh 2. Hinh thai té bao cua Chl:lﬂg cs || Bacilius pumifus ATCC 7061 mm‘
BES19 quan st dudi kinh ]llél'l i dléﬂ tr ﬂ;IEar'.';Hu s pumifus 7P “ﬂ‘léﬂ M"l
quét Hitachi $-4800 Bacillus sp Gilben ool o0 g
gﬂcﬂ.’u& firmus KSC SF8b | iy ':5-'] vl
Lactobaciius paraplantarum BGCG11 hp.:m 'j 0
5E Pseudomonas aeruginosa NAPCC-1 q Eﬂp iﬂ

_ Acinelobacter juny BB1A | mﬂﬂh E[l'l&
ar {Eﬂfﬂmbﬂlﬂﬂrﬂfﬂﬂﬂﬂﬂ £0206 M MN'H& i
100 LEnterobacter mon R18-2 L bé i dy

Acinelobacler calcoacelicus RAG-1 _ f b1 Cae V]

01 Hﬁ'[ﬂ hl'q

Hinh 3. Cdy phit sinh chung loai chung Bacillus sp. BES19 1 e
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Tao chét trg keo tu trén bin thai boi vi khudn

Badng 2. S8 legng cia 10 ching sinh tnrémg trén

bun
Ching vi khuan MPN/mL.
BES9 4.6x 1{]’?F
BES13 1,1x 109
BES16 4.6 106
BES17 11x10
BES18 4.6x 103
BES19 2.4x10
BES28 7.5x10’
BES30 4.3x10
BES31 4.6x10

Ket qua d4nh gid s6 luong vi khuin (bing 2)
cho thiy, cdc chiing vi khuaﬂ phén lap duoc déu
c6 kha ning phit trién tot trén bin thai. S&
hrong vi khuan sinh truéng dao déng tir 10° den
10° MPN/ml.. Trong d6, ching BES13 cé s
hrgng khéd cao va tot nhit (1,1x10° MPN/mL).
Trong khi s§ luong MPN cila ching BES16
thip nhit (4,6x10° MPN/mL). Céc ching con
lai déu dao dong trong khoang tir 4,6x10" dén
4,6x10° MPN/mL (bing 2).

Hoat tinh keo tu va chi phi dé san suit cic
chét keo tu sinh hoc 12 hai thdch thirc 16n khi sir
dung EPS vao cic muc dich khdc nhau. Viéc tao
ra ¢dc chit keo tu sinh hoc cé hiéu qua va kinh
té ¢6 thé thyc hién trén ngudn nguyén ligu déu
vao 1a bun thai. Piy 1a nguén nguyen Liéu td1 s
dung gia ré, giau cacbon, nito va cac chit dinh
dudmg khdc. Vi sinh vét co thé sit dung céc
ngudn dinh dudng c6 san trong biin thai cOng
nghiép [4]. Viéc tin dung bun thai dé thay thé
cho mdi tredmg nhén tao dit tién trong qud trinh
nudi ciy vi sinh vit dé tao ra cdc sén pham sinh
hec cO ¥ nghla I6n vi wira gidp giam gid thanh
via gop phin bao vé mdi truémg. Thira hudng
thanh qué cua cdc nghién ciru trudc do, bin thai
tir Nha mdy bia Ha N§i dd duge xac dinh 1a co
thé sir dung lam ngudn nguyén li€u dé tao EPS
b&i cdc vi khuan da duge chon loc.

Ham lrgng va thanh phin EPS
Két qua khéi lugng EPS thu dwoc sau qui

tfinh phin tich LB-EPS va TB-EPS cua 10
chung vi sinh vét duge thé hién & bang 3. Him
luong EPS sinh tdng hgp boi cdc chung khéc
nhau dao déng trong khoang tir 2737 dén 5018
mg/L. Nhin s::hung, lugng EPS ma céc chung
sinh ra chd yéu la LB-EPS, chiém hon 70%
tnng lm;mg EPS con lai 13 TB-EPS. Hém lugng
EPS tdng sb tir chimg BES19 cao nhat 5018
mg/l trong khi EPS tir miu bin d6i chu:ng 14
3857 mg/l. Ham luong EPS tdng sb nr céc
chung nhu BES13, BESIG BES30, BES33 thap
hon so véi EPS ti mau bin déi chimg. Két qua
nay cé thé do EPS sin c6 trong bin dugc cdc
chung nay sir dung lam ngudn dinh dudng nhiéu
hon lwgng EPS ma chiing tong hop dugce.

So sdnh véi mét s6 nghién ciu gin ddy,
hrong EPS tir cdc ching vi kbuin trong nghién
ciru nay cao hon chung Serratia sp.1 [18] dat
2300 mg/l. Cing trong mdt nghién ciu khac,
EPS thu duge tr 13 chung w1 khuin khdc nhau
khi nudi cdy trén bun thai dao dong trong
khuang tr 700 dén 1700 mgA [19]. St bién
dong vé ham lugng EPS dugc tao ra t cic
chiing vi khuan khdc nhau c6 thé bit ngudn tir
qua trinh trao d6i chit khdc nhau cia chidng [1].

Thanh phan EPS cia 10 ching vi khuin
dugc thé hién & bang 3. Nong dd cacbonhydrate
nam trong khoang tr 230 dén 365 mgl va
protein nam trong khoang tr 534 dén 989 mg/l.
Ching BES19 ¢6 nong d6 cacbonhydrate va
protein cao nhit, lan luot 365 mg/l va 989 mg/l.
G ca 10 ching, nﬂng d9 cacbonhydrate trong
EPS thip hon ndng 9 protein; thanh phdn
cacbonhydrate va protein trun% LB-EPS cao
hon trong TB-EPS. Trong nhi¢u nghién cim
trudc diy dd chi ra ring protein déng vai trd
quan trong trong viéc hinh thanh bong bin [6,
13, 29] . Protein g6p phan l1am ting su gan ket
cua keo tu qua tuong tic ky nudc va ciu nm
cation da héa tri. Va nhd d6, chiing ciing cb su
6n dinh ctia mang polymer sinh hoc [10]. Tuy
nhién, mot sb nghién ctru khdc lai chimg minh
rang cacbonhydrate déng vai trd quan trong
trong keo tu v6i kha nang hinh thanh ciu ndi
gitra cdc nhém chrc mang dién tich am va céc
cation da héa tri trong bun [7, §, 9, 11].

Him luong va dic tinh EPS c¢6 thé bi anh
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huéng boi mot so yéu to nhu thanh phan cua
mdi trudmg (ngudn carbon, nito), ciing nhu diéu
kién nuéi ciy (nhiét 46, pH, thoi gian) [3, 14,
26]. Céc két qua nhan duoc cho thay sy da dang

Nguyen Hai Van et a],

cua vi sinh vat sinh tong hop EPS lién quan déq
cdc yéu td sinh truong va méi truong dé tao
EPS phu hgp cho cdc muc dich irng dung thyc
té khéc nhau,

Bang 3. Trong lugng khd va thanh phf’in EPS cuia 10 chung vi khuan

. EPS Cacbonhydrate Protei
Chiing vi khudn (mg/l) ac ydrate (mg/1) in (mg/l)
LB TB LB TB LB TB
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 4] 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 13
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 tao béng cua cdc ching dat tir 36 dén
it cemedBi  sacBBiR  ——pemte 80%. Su bién dong trong hoat tinh keo tu giira
SRD eamm e iR cdc chung c6 thé do EPS sinh tir cdc chiing vi
% - khuan khac nhau c6 thanh phén va tinh chat
< | f khdc nhau, din dén kha ning tao bong keo ty
= khdc nhau.
" s Khi khdo st véi cdc thé tich bin khic
gm /f"' s : nhau, déu thay hién tugng tao bong. Theé tich
io A ¢ EPS b6 sung cang 16m thi kich thudc béng bin
= 7 cang to dan t&i qud trinh lang hat xdy ra nhanh
® et hon. Do vay, hoat tinh cao lanh ting khi thé tich
2 - } | EPS b0 sung ting lén. Trung do hoat tinh keo tu
e 1 e PR - cia ching BES19 cao nhat, dat 80% khi bo

Hinh 4. Hoat tinh keo tu caa EPS
tir 10 ching vi khuin

Hoat tinh keo tu cta 10 ching vi khuén da
phén 1ap dugc ddnh gid bang thi nghiém keo tu
cao lanh véi cdc thé tich EPS khdc nhau, ndng
do cation Ca™ 150 mg/l (hinh 4). Anh huong
cua EPS 161 hoat tinh keo tu cla cdc chung vi
khuan dugc trinh by ¢ hinh 13. Mudi ching vi
khuan da duoc phan lép khi nu6i cdy trén bun
thai sinh hoc déu c6 kha ning keo tu tao bdng
voi dung dich cao lanh khi ¢6 mit cation Ca?*,
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sung 3 ml dich nudi cay trén bin. So sdnh véi
két qua nghién ciru tr mdt s6 cong bd khic,
EPS cta hai chung nay cé hoat tinh keo ty
trong duong véi chang Serratia sp.1 [18] cling
nuéi cdy trén bun thai dat 79,1%. Hoat tinh keo
tu cia mét sd chiing Bacillus trong mot nghién
ctru khdc ctia More et al. (2012) [19] xdc dinh
dugc dao dong tir 37 dén 81%.

KET LUAN

Tir nhim két qua thu dugc trong cong trinh
nay cé thé két ludn: mudi chung vi khuan phén

ol




Y 3
i 4

Tao chit tre keo ty trén bin thdi bdi vi khudn

lap duogc tir bl‘m thai Nha mdy bia Ha Néi deu
sinh truémg t6t trén ban thai. Lwong EPS tnng
hop bai cdc ching phan lap duoc tir 2737 dén
5018 mg/l, kha niing tao bong cao nhit v&i dung
dich cao lanh khi c6 mit cation Ca® (150 mg/1)
dac dfng tir 36 dén 80%.

Chung BES19 c6 hoat tinh tao bong t5t nhét
dat 80% voi ham lugng LB - EPS va TB - EPS
cao nhét, lin luot 1a 4330 mg/l va 689 mg/l.
Chang BES19 thudc chi Baciflus va duoc dit
t€n la Bacillus sp. BES19.

Léi cdm on: Cong trinh dorge s hé tro vé kinh
phi cia dé tai Nghi Dinh thar; “Nghién ciu tao
chét trg keo ty tir bin thai sinh hoc dé ung dung
trong xur ly nuoc thai” thudc Vién Céng nghé
mol trudng, nam 2013-2014.
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Tao chdt tro keo ty trén bun thai boi vi khuén

EXTRACELLULAR POLYMERIC SUBSTANCES PRODUCTION
IN SLUDGE BY BACTERIA ISOLATED FROM HANOI BREWERY

Nguyen Hai Van', Dao Thi Ngnc Anh', Ngo Thi Huyen Trang', Nguyen Duy Trung’,
Nguyen Viet Hoang’, Nguyen Mai Duong’, Dang Thi Cam Ha'

'Institute of Biotechnology, VAST
“Institute of Environmental Technology, VAST
*The Office, MOST

SUMMARY

In general, chemical flocculates commonly used in wastewater treatment are known to be expensive and
ultimate disposal costs. In order to solve these problems, production of biopolymer from bacteria through re-
use of municipal wastewater sludge has been studied because of its sustainability, safety and economics. In
this study, 10 EPS producing bacterial strains were isolated from wastewater treatment plant of Hanoi
brewery. These bacterial strains were cultured in sterilized sludge for EPS production. Flocculation activity
and EPS compositions included dry weight, concentration of carbohydrate and protein were analyzed. All
exarmned bactenal strains isolated showed clearly abihity of flocs formation, the kaolin clay flocculation
activity with presence of 150 mg Ca**/l achieved from the study ranged from 36 to 80% when 0.5-6 ml
volume of EPS was added. EPS concentration of 10 bacteria strains varied from 2737 to 5018 mg/l. One out
of ten strains, BES 19 bacteria provided the highest flocculation activity of 80% with LB-EPS and TB-EPS
concentrations at 4,330 mg/l and 689 mg/l, respectively. BES19 strain was classified based on sequence of
full 168 rRNA coding gene. This bacterium belonged to Bacillus genus and named Bacillus sp. BES19. These
results provide basics for production of biopolymer which are sustainable and renewable.

Keywords: Bacillus, bacteria, extracellular polymenc substances, EPS, sludge.
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