KHOA HQOC CONG NGHE

sU PHAN BO VA DA DANG VI KHUAN BONG TU
TRONG NUOGC THAI TRAI CHAN HEO SAU BIOGAS
O DONG BANG SONG CUU LONG

Hé4 Thanh Tam’, Cao Ngoc Digp?

TOM TAT

M6t tram hai muoi bdn dong vi khudn dong tu dugc phéan lap trong mot tram nim muoi miu nudc thai trai
chan nuoi heo d4 qua xu ly bing biogas & cac tinh ddng bing séng Ciru Long. Két qua kiém tra sinh hoa voi
dung méi p-xylen, tuyén chon dugc ba muoi hai dong vi khuén c6 hiéu suit dong ty cao 50,1-81,8%, khi cho
cac dong vi khudn két cap véi nhau, chon duge bén cip dong vi khuin c6 hiéu suit dong ty dat 71 - 88%
(KG.05+VL.01; KG.05+VL.05; KG.05+ST.02; VL.01+VL.05). Bing phuong phép sinh hoc phin tir x4y dyng
cay phat sinh loai mudi tam dong vi khudn phén lap diyra trén trinh e 16S rARN, lién két véi cc trinh ty trong
co s& di liéu cia GenBank d€ dinh danh vi khudn. Két qua cho thdy quin thé vi khu4n déng ty trong nudéc
thai trai chan nuéi heo sau biogas c6 su da dang vé loai, ph4n lén thudc 16p Bacilli (94,4%) gdm cac loai
Bacillus subtilis (5,6%), Bacillus thuringiensis (5,6%), Bacillus aryabhattai (11,1%), Bacillus cereus (11,1%),
Bacillus sp. (22,2%), Bacillus megaterium (38,8%) va mét dong Enterobacter sp. (5,6%) thujc lop Gamma-
proteobacteria. Loai vi khu4n chiém wu thé trong quén thé vi khu4n phén l4p 14 Bacillus megaterium. Trong
a6, cap dong Bacillus cereus_KG.05 véi dong Bacillus megaterium_V1.01 c6 hiéu suit dong tu cao nhit (88%).
Céc loai vi khu4n d6ng tu duoc phan bé rong khip & 13 tinh déng bing séng Ciru Long.

Tu khéa: Bacillus, da dang di truyén, nudc thai chdn nuéi heo, sy déng ty, sy phin b6 vi khudn, vi khudn

doéng tu.

1. BAT VAN b€

Tur lau, vi khudn két tu sinh hoc (flocculation
bacteria) duoc biét 1a co ché cla qua trinh két dinh
trong bun hoat tinh va mang sinh hoc img dung xu ly
nudc thai. Tuy nhién, cac nghién ciru gin day cho
thdy vi khuin khong két tu (non-flocculation
bacteria) lai 1a quan thé chiém wu thé trong cac he
thong sinh hoc xir ly nuoc thai (Malik et al, 2003).
Trong d6, vi khuin tao sy dong tu (aggregation) lai
chiém wvu thé. Pong tu 1a sy két dinh giira cac té bao
vi khuin véi nhau (cell to cell) va dinh véi cac hat vo
co, hiru co lo limg, cac mau, vi khuin khac trong méi
truomg. Céc vét chit nay duoc té bao vi khuin dong tu
két dinh tao thanh khung xuong, bén ngoai la khdi
nhdy. Cac hat lo ing ciing 1a ngudn dinh dudng giup
cho vi khudn phat trién va ting sinh khéi, cudi cung
khai nhdy lén dan réi tir tir ling xudng day. Két qua
nudc sang mau, giam lugng 6 nhiém, cac huyén phu
ling xudng, nuéc dugc 1am sach. Co ché qua trinh
dong tu 12 gép phén tao thanh bun hoat tinh hay gir vai
tro quan trong trong qua trinh hinh thanh mang sinh

' Truong Cao ding Cin Tho
2 Vién Nghién ciru va Phat trién Cong nghé Sinh hoc -
Trudng Pai hoc Can Tho

hoc img dung xir ly nuéc thdi (Malik et al, 2003;
Kimchhayarasy et al, 2009). O déng béng sdng Cim
Long, bén canh cdy lia va hoa mau khac, chan nudi
ciing phat trién, dic biét 1a chan nuéi heo c6 qui méd gia
dinh, dé cai thién doi sdng va dap tmg nhu ciu thit heo
cho con nguoi. Tuy nhién, sy phat trién nghé chin
nudi heo di thai ra lugng chit thai kha lon, lam 6
nhiém méi truong, dic biét 1a méi truomg nuoc, anh
hudng dén méi trudomg sinh thai va sicc khoe con
nguoi. Nuoc thai chan nuéi 13 mét trong nhimg loai
nuoc thai rdt dic trung, c6 khi ning giy o nhiém
mdi truong cao béi ham lugng chdt hiu co, can lo
limg, N, P va sinh vit gay bénh. Cac chit thai tdn tai
dudi dang cac hat c6 kich thuéc nho, khé ling, kho
cé thé tach ra duogc bing phuong phip co hoc va
phuong phép két ty bing ho4 ch4t sé anh huéng méi
truong, con phuong phap két ty sinh hoc lai khong
xu ly céc hat lo img nay mét cach triet d€, vi viy viéc
bé sung vi khuin dong tu sé gop phin lam gidm cic
can va phan nao 1am giam lugng N va P trong nudc
thai trai chan nudi heo. Chinh vi thé, nghién ciu cic
dong vi khudn dong ty gitip 1am ré hon cac dac diém
va vai tro6 cua chung, déng théi hiéu biét vé sy ds
dang di truyén va sy phan bg cia ching trong méi
truong dé tir lam co s& khoa hoc cho viéc img dung
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nang cao hiéu qua cac qua trinh sinh hoc trong xir ly
nuéc thai, nhit 13 nuée thai chan nudi heo, dé 1am co
s¢ img dung cong ngheé sinh hoc vao thuc té€ cuéc
séng, nhim gbp phin xir Iy nudc thai trong nganh
chan nuéi heo hiéu qua, truéc khi thai ra méi truong.
Muc tiéu cia nghién ctru nay 1a: Tim hiéu vé sy phan
bd va phan tich sy da dang di truyén cac dong vi
khu4n d6ng tu trong nude thai trai chan nudi heo sau
biogas d4 tuyén chon, tir 46 xay dung duoc ciy phat
sinh loai va dinh danh cic dong vi khudn déng tu &
déng bing song Ciru Long.

2. VAT LIEU VA PHUDNG PHAP

2.1. Vat lieu

Ba muoi hai dong (isolate) vi khu4dn dong tu dugc
phan lap va tuyén chon trong nudc thai trai chin nuéi
heo sau biogas & 13 tinh déng bing song Ciru Long c6
hiéu sudt déng tu cao véi dung méi pxylen tir 50% tré
len: AG.01, AG.07, AG.08, BL.01, BL.06, BT.02, BT.05,
CM.01, CM.03, CT.02, CT.03, DT.06, PT.07, HG.04,
HG.09, HG.10, KG.03, KG.05, KG.09, LA.01, LA.04,
ST.02, ST.04, ST.07, TG.02, TG.03, TG.09, TV.03,
TV.06, VL01, VL.05, VL.08 (Hd Thanh Tam va Cao
Ngoc Diép, 2013). Mau dugc bdo quan & phong thi
nghiém Vién Nghién ciru va Phat trién Cong nghé sinh
hoc Trudong Pai hoc Can Tho.

2.1. Phuong phap

Phan tich mdi twong ddng gitra cic dong vi
khuidn déng ty dugc tuyén chon véi cic dong vi
khudn cé & ngan hang dir lieu NCBI va vé cay phat
sinh loai: Nhan nuéi vi khudn trong ng nghiém chira
méi truong LB (16ng) dé€ thu sinh khdi. ADN vi
khudn dugc tich chiét theo quy trinh (Neumann et
al, 1992), phan img PCR véi cap mdi (Zhao et al,
2010) c6 trinh tr sau: 8F: 5’ - AGA GTT TGA TCC
TGG CTC AG - 3’; 1492R: 5’ - TAC GGT TAC CTIT
GTT ACG ACT T - 3'. Thanh phan héa chit cho mét
phan tmg PCR véi néng do 25 ul: H,0: 12,25 yl;
buffer + (NH),SO,: 2 ul; MgCl,: 2 ul; dNTPs: 4 ul: 8F:
1 ul; 1492R: 1 ul: DMSO0:0,5 ul: Tag-polymeraza: 0,25
ul: ADN: 2 ul. Phan img PCR: 95°C/5’; 35 chu ky:
(95°C/30”, 53°C/30”, 72°C/1,307); 72°C/10; 10°C/’.
Sin ph4dm PCR dugc dién di trén gel agaroza 0,8%
trong dém TBE 1X c6 b8 sung 0,8 pl ethidium
bromide, chay dién di trén gel & hiéu dién thé 90 V
trong 90 phit. So sinh kich thuéc ADN cia san
phdm PCR véi thang chudn 100 bp lus. Gel dugc
quan sit va chyp hinh duéi may Bio-Rad Universal

HoodIl. San phdm PCR duoc tinh sach véi b kit
Invitrogen va giri Cong ty MACROGEN (Han Quéc)
giai trinh ty. St dung cong cu BLASTN dé tim sy
tuong ddng giira trinh 165 rARN ctia cac dong vi khuén
phan lap véi trinh tir 16S rARN trén GenBank. Cac trinh
tir tuong ddng duoc hua chon 1a dai dién cho nhém cé
quan h¢ gdn giii hoic dai dién cic gidng loai khac
nhau. T4t ca cac trinh tir 16S rARN cua cac dong vi
khuin phan 14p ciing nhu cac trinh ty 16S rARN thu
nhan tir GenBank sé dugc so sanh c3p véi nhau (mult-
aligned) bing cong cu CLUSTALW 1.6. Cay phat sinh
loai dugc x4y dung dua trén khoang cach tién héa bing
phin mém phin tch MEGA 52 (Molecular
Evolutionary Gentics Analysis, Tamura et al., 2011).
Dinh danh loai vi khu4n phan 13p dya trén lodi gin
nh4t trén cdy phat sinh lodi. Phan loai va xép 16p vi
khuidn dva trén Bergey’s Manual of determinative
Bacteriology, tii bin ldn 2 (New York:
Springer) (Garrity, 2005).

8. KET QUA VA THAO LuAN

3.1. Vi khu4n déng ty trong nuéc thii trai chin
nudi heo sau biogas & dng bing sdng Ciru Long

Tir két qua nghién ciru truéc ddy cua chung toi
Hé Thanh Tam va Cao Ngoc Diép (2013), mot tram
hai muoi bén dopg vi khudn dugc phan 14p tir 150
miu nuéc thii trai chin nudi heo & 52 huyén/thj
tai 13 tinh déng bing séng Ciru Long, noi khong
c6 vi khudn két tu cao, di tién hanh nhin dang
khuén lac, kiém tra hinh thai vi khu4n, kiém tra
sinh héa véi dung méi p-xylen. Két qua c6 32/124
dong cé tinh ky nuéc cao (hiéu suidt dong ty véi
dung méi pxylen tir 50% tré lén), c6 71,8% 13 vi
khudn gram duong, tit ca cac dong vi khu4n phan
lap déu c6 dang hinh que (ngdn/dai), khi xem vi
khuén duéi kinh hién vi quang hoc 49 phéng dai
400 lan, nhan thdy t4t ca vi khuén phan 13p c6 kha
niang chuyén dong (nhanh/chim). Mau sic khuin
lac trén moi trudng thach polypepton phin 16m c6
mau tring duc, mét sd it khudn lac c6 mau tring
trong hay tring sira, 100% khuén lac c6 dang ria
khong déu hoic ring cua, tham chi chia thuy. Do
néi khuén lac nho hoic 1i, diéu nay cho thdy cac
khuén lac duoc phan 13p c6 nhiéu dic diém gidng
véi khudn lac cia cic dong vi khudn thuéc chi
Bacillus. Kich thuéc khudn lac sau 24 gio cdy tren
moi truomg thach polypepton, dao dong tir 0,68 dén
1,69 mm (bang 1).
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Bang 1: Hinh thai 32 dong vi khu4n d6ng tu phan l4p & nuéc thii trai chiin nudi heo sau biogas c6 hiéu suft d6ng

ty cao véi dung méi p-xylen

Dong vi . , Hiéu suit

s | Khudn Miu sic, hinh dang khun lac % thu‘;:g‘c“:ﬁm Nhuom | dong ty voi

han 1ap . ; gram | pxylen (%)

p tébio | 24 gié (mm)

1 AG.01 Tring trong, bia nguyén, 14, it nhiy /,+ 1,06 Am 64
2 AG.07 Tring vang, ria can, 13i, it nhdy 0,- 0,86 Duong 62
3 AG.08 Tring trong, bia nguyén, mo, nhdy o,- 1,66 Duong 70
4 BLO01 Tréing trong, bia nguyén, i, nhay /, + 1,26 Duong 70
5 BL.06 Tring duc, ria sdu, md, nhdy /, - 0,93 Am 59
6 BT.02 Tréng trong, bia nguyén, lai, it nhdy o,- 0,90 Duong 70
7 BT.05 Tring ving, ria can, md, nhay /, + 1,16 Duong 71
8 CM.01 Tring duc, ria can, mé, khé /,- 0,73 Duong 65
9 CM.03 Tring duc, ria can, 14i, it nhdy o, - 0,86 Duong 71
10 CT.02 Tring trong, bia nguyén, lii, nhay /, + 0,33 Am 71
11 CT.03 Tréing sira, ria can, mé, khé /, + 1,10 Duong 66
12 DT.06 Tring trong, bia nguyén, lii, it nhy 0, + 0,36 Duong 65
13 DT.07 Tring sira, bia nguyeén, khé, nhdy /, - 0,87 Am 51
14 HG.04 Tring trong, ria can, mé, nhiy 0, + 1,10 Duong 71
15 HG.09 Tring vang, ria can, mé, it nhdy /,+ 1,06 Am 65
16 HG.10 Tring vang, ria can, md, it nhdy /, - 1,23 Duong 73
17 | KG.03 Tring trong, bia nguyén, mé, kho /.= 1,33 Duong 65
18 KG.05 Tring duc, ria can, mé, nhdy /, + 15 Duong 82
19 | KG.09 Tring sira, ria can, mé, nhiy /,- 1,13 Am 51
20 1A01 Tring duc, ria can, mé, khé /, + 1,06 Am 53
21 LA.04 Tring duc, ria can, mé, khd 0, - 1,10 Duong 59
22 ST.02 Trang duc, ria sdu, md, nhiy /,+ 1,10 Duong 7
23 ST.04 Tréng trong, bia nguyén, lai, it nhiy /,+ 0,4 Duong 69
24 ST.07 Tréing trong, bia nguyén, lai, khé /,+ 1,03 Am 70
25 TG.02 Tring trong, bia nguyén, mé, it nhay 0, - 0,96 Duong 71
26 TG.03 Tring sira, ria siu, m6, nhdy /, + 1,06 Am 55
27 | TG.09 Tréing vang, ria can, lii, it nhdy 0,- 1,10 Duong 72
28 TV.03 Tring trong, ria can, lai, it nhiy /, - 1,20 Duong 58
29 TV.06 Tring trong, ria can, mé, it nhiy /,+ 1,16 Duong 70
30 VL.01 Tring duc, ria can, mé, nhiy /,+ 1,06 Duong 74
31 VL.05 Tring duc, ria can, m, nhay /, + 1,13 3
32 VL.08 Tring trong, ria can, 13, it nhdy /, - 1,40 70

* Ghi chd: Hinh que (/); hinh cdu (0); chuyén déng (+), it chuyén déng (-)
(H6 Thanh T4m va Cao Ngoc Piép, 2013)

32. M6i quan heé phit sinh loai va sy phan b§ <3P moi 81:‘ va 1492R véi thang chu4n so sanh 1a 100
cac dong vi khudn dong ty trong nude thii chin nuéi bp plus (Hinh 1).
heo & ddng bing séng Ciru Long

Gien 16S rARN la doan gien bao tha cao, dic
trung cho timg !oéi vi khuén, do vay.trinh tr cua né — >
thuong dugc sit dung dé phan loai cac chung vi P
khuén dén loai. Bing ky thuat sinh hoc phan tir tién
hanh tich chi€t ADN, nhan doan gien 16S rARN 32
dong vi khuén c6 bé mit t€ bao ky nuéc va hiéu suit
tir d6ng tu cao, duoc phan 1ap tir nuéc thai trai chan
nudi heo sau biogas. Sin phdm PCR duogc dién di . . .
trén agaroza néng do 0,8%, két qua chon dugc 18 Hinh 1: Hinh gel ciia 16/18 dong vi khufn ddag ty
dong vi khu4n phan 14p déu c6 bang & vi tri 1500 bp & duoc tuyén chon c6 bang 1500 bp
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Bing 2: K& qui méi tuong quan di truyén cic dong vi khufn dong tu phan 14p v6i cac dong vi khudn ob trong

ngan hing gien (NCBI)

Cac dong | Chiéu

vi khudrf dai Pai dién loai c6 quan hé gan giii Ma s 1; ;ign(n;;g

phianlip | (bp)
TG.09 1346 Bacillus megaterium strain CCMM B583 JN208059 99
BL.01 1426 Bacillus megaterium strain SigaKolBm1 JX987047 98
CM.03 1271 Bacillus megaterium strain KU1 JF683607 98
CT.03 1420 Bacillus megaterium strain KUDC1728 KC414707 99
HG.10 1408 Bacillus megaterium strain SZ-3 HMO061611 99
LA.04 1383 Bacillus megaterium strain ASNF3 KC527057 99
ST.02 1390 Bacillus aryabhattai strain ST1C JX524506 99
CM.01 1302 Bacillus megaterium strain SigaKolBm7 JX987050 99
VL.01 1238 Bacillus subtilis strain B7 JQ086378 99
TV.06 1297 Bacillus megaterium strain LFS23 JF682064 9
VL.05 1192 Bacillus aryabhattai strain +Y49 JX094945 98
KG.05 1408 Bacillus cereus strain YAP6 JX203254 99
AG.07 1203 Bacillus sp. 385 JQ599065 99
AG.08 1027 Bacillus sp. HM03 JN811624 9
BT.05 1029 Bacillus sp. HM03 JN811624 98
DT.07 1343 Enterobacter hormaechei strain RB3 KC431781 99
BT.02 1179 Serratia liquefaciens strain 2-3 GU586145 99
TG.02 1418 Stenotrophomonas sp. P9 GU113079 99

Mudi tAm dong vi khudn nay duoc dai dién 14 vi
khudn d6ng tu trong 13 tinh, thanh ddng bing song
Ciru Long gém cac dong TG.02, TG.09 (Tién
Giang), BL.01 (Bac Liéu), CM.01, CM.03 (Ca
Mau), CT.03 (thanh phé Cin Tho), HG.10 (H4au
Giang), LA.04 (Long An), ST.02 (Séc Trang), VL.01,
VL.05 (Vinh Long), TV.06 (Tra Vinh), KG.05 (Kién
Giang), AG.07, AG.08 (An Giang), BT.02, BT.05
(Bén Tre), DT.07 (Pong Thap). Két qua niy buéc
d4u cho thdy vi khudn déng ty trong nuéc thai trai
chan nuéi heo sau biogas dugc phan bd & khip 13
tinh, thanh ddng bing song Ciru Long khong phuy
thudc vao di¢ diém dja ly va khi hau hay c4u truc
h4m xir ly biogas. Sau khi dinh danh bing phuong
phép sinh héa va sinh hoc phan tir, sin phdm PCR
dupc gui gidi trinh ty 16S rARN tai Cong ty
MACROGEN (Han Qudc) va phan tich két qua trén
co s& dit lieu NCBI, sir dung cong cu Blast N dé so
sanh mirc 0 twong ddng cic dong vi khuédn. Theo

Rowland va Taber (1996), néu ty lé tuong déng cuia
trinh ty 16S rARN trén 99%, ching ta hoan toan c6
thé két luan ring 2 ching thudc vé cung mot loai, ty
l¢ twong dong 97-99% thi 2 ching duoc phan loai 1a
cung mét gidng hoic cing mot ho va néu ty l¢
twong dong cua trinh tir 16S rARN nhé hon 97% thi
hai chiing thugc vé hai loai khac nhau. Cic trinh ty
ADN cua 18 dong vi khuidn déng tu dupc tuyén
chon cé bang tuong dong & mic 1500 bp dugc sit
dung cac doan gien 16S rARN nay dé so sanh véi
trinh ty doan gien 16S rARN cac dong vi khuin cé
trong co s& dir lieu NCBI. Méi dong vi khu4n phan
lap chon hai dong vi khuén trong co s& dir lieu
NCBI c6 trinh ty gien tuong ddng tir 98%itré len dé
phin tich mdi quan hé gin gii va dinh danh cac
dong vi khudn (Bang 2), tir d6 x4y dymg cay phat

sinh lodi tuong quan 18 dong vi khuén phan l4p va

36 dong vi khudn tuong déng trong co s& dir lieu
NCBI (Hinh 2).
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Hinh 2: Cay phit sinh lodi dang Neighbor-joining 1000 14n Lip Lai (bootstrap), x4y dyng trén trinh ti 16S rARN
clia 18 dong vi khudn d6ng ty phan lp tir miu chit thii trai chin nudi heo & PBSCL véi 36 dong vi khudn cb
trong ngan hing dt li¢u NCBI

Hinh 2 cho thdy, cic dong vi khuin trong cdy céc dong: Bacillus aryabhattai, Bacillus megaterium,
phat sinh loai rit da dang V& chung loai nhung phin Bacillus  subtilis, ~Bacillus cereus, Racillus
16m thudc 16p bacilli, ho Bacillaceae, chi Bacillus gbm thuringiensis, Bacillus sp., ngodi ra con c6 4 dong
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khong thugc chi Bacillus 1A dong Serratia,
Stenotrophomonas, Enterobacter, Pasteurella thugc
l6p Gammaproteobacteria, ho Enterobacteriaceae.
Cay phat sinh loai phin ra 2 nhanh 16m (cluster) A va
B mdi nhanh 16n cé nhiéu nhanh nhé hon: nhanh Al
c6 24 dong, trong d6 c6 7 dong vi khuidn phan lap
CM.01, LA.04, TG.02, HG.10, TV.06. AG.07, ST.02 tdt
ca déu c6 quan heé gin gii véi vi khudn thugc l6p
bacilli gdm cac dong Bacillus megaterium, Bacillus
aryabhattai, Bacillus subtilis; nhanh A2 c6 15 dong vi
khuén trong d6 c6 6 dong vi khuin phan 1ap gém cac

3

21

Y . Bacillus_thuringiensis_BL.01

dong DT.07, CM.03, CT.03, TG.09, BT.05 va AG.08, c6
5 dong c6 méi quan he gan giii véi 16p bacilli gdm cac
dong Bacillus megaterium, Bacillus aryabhatta,
Bacillus cereus va Bacillus sp., chi c6 01 dong DT.07
quan hé gin giii v6i 16p Gammaproteobacteria thujc
chi Eaterobacter, nhanh B1 c6 dong 7 dong, trong dé
c6 2 dong vi khudn phan 14p 1a KG.05 va BLO1 nhanh
B2 c6 8 dong, trong d6 c6 3 dong vi khu4n phén 13p 13
VL.01, VL.05 va BT.02 ca hai nhanh B1 va B2 cac dong
vi khudn phén lap déu cé quan heé gin gii véi lop
bacilli, chi Racillus.

Bacillus_cereus_KG.05 )

Bacillus_megaterium_BT.02 & Al

Bacillus_megaterium_VL.01

Bacillus_sp._VL.05

100 — Bacillus_cereus_CM.03 N
Bacillus_megaterium_CT.03

Enterobacter_sp._DT.07

42

100 ——— Bacillus_sp._BT.05

Bacillus_sp._TG.09

27

Bacillus_megaterium_AG.07 N

Bacillus_megaterium_LA.04

Bacillus_aryabhattai_ST.02 81

Bacillus_megaterium_TV.06

16

Bacillus_megaterium_HG.10

—
0.2

Bacillus_aryabhattai_TG.02

Bacillus_subtilis_CM.01 > B2

Hinh 3 : Cay phat sinh lodi dang Neighbor-joining 1000 14n Lip lai (bootstrap), xiy dymg trén trinh ty 16S
rARN ciia 18 dong vi khu4n déng ty phan 14p tir mAu chit thii trai chin nu6i heo & PBSCL

Trén co s& méi quan hé gin giii cua cic dong vi
khudn phan 13p véi cac dong vi khuén cé trong co s&
dir lieu NCBI déy ciing 14 co s& d€ dinh danh cho cac

dong vi khudn phan lap & cac tinh déng bing song

Ciru Long. Céc trinh tyr gien 16S rARN cua 18 dong vi
khuén dong ty phén lip ciing dugc xiy dung ciy phat
sinh lodi dic tnmg cho cic dong vi khudn déng ty
trong nuéc thii chin nuéi heo & déng bing séng Ciru
Long (Hinh 3) cho thdy cic dong vi khuidn dong ty
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ban dja cling phan thanh 2 nhanh lén va nhiéu nhanh
nhé, phén Ién thugc 16p bacilli, chi Bacilfus gdm mét
dong Bacillus subtilis 14 Bacillus _ subtilis _ CM01
(5,6%); mét dong Racillus thuringiensis 1A Bacillus
thuringiensis _ BL.O1 (5,6%); hai dong Bacillus
aryabhattai (11,1%) 13 Bacillus _ aryabhattai _ ST.02,
Bacillus _ aryabhattai TG.02; hai dong Bacillus cereus
(11,1%) 12 Bacillus _ cereus _ KG.05, Bacillus _ cereus
_ CM.03; bén dong Bacillus sp. (22,2%) 1a Bacillus
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sp._TG.09, Bacillus sp._BT.05, Bacillus sp._AG.08,
Bacillus sp._VL.05; bay dong Bacillus megaterium
(38,8%) 1a Bacillus _ megaterium_BT.02, Bacillus _
megaterium _ VL.01, Bacillus _ megaterium _ CT.03,
Bacillus _ megaterium _ AG.07, Bacillus_megaterium-
_LA.04, Bacillus _ megaterium _ TV.06, Bacillus _
megaterium _ HG.10 va mot dong Enterobacter
sp._DT.07 (5,6%) thudc lop Gammapioteobacteria.
Trong d6 dong vi khudn chiém wu thé trong quan thé
vi khudn phan l4ap trong nudc thai trai chin nuéi heo &
dong bing song Ciu Long la dong Bacillus
megaterium. Két qua kiém tra sinh héa su dong tu
timg cdp cac dong vi khuidn véi nhau két qua tuyén
chon duoc 4 dong thudc Bacillus hién dién & 3 tinh c6
hiéu suit dong tu cao 1a dong Bacillus cereus_KG.05
thuoc tnh Kién Giang, dong  Bacillus
megaterium_VL.01 va dong Bacillus sp._VL.05 thujc
tinh Vinh Long, dong Bacillus aryabhattai ST.02
thuoc tinh S6c Trang. Két qua ndy cing tuong dong
v6i két qua clia Luong Duc Phdm (2009) chi Bacillus
1a tryc khudn gram duong rét phd bién trong tir nhién,
song hiéu khi hoac kj khi tiy tién, thich hop véi nhiét
do tir 25 dén 45°C va 1a mét trong nhimg dong vi
khudn chinh c6 trong céng dong vi khuidn & bun hoat
tinh tham gia vao qua trinh lam sach nuéc. Nhiét d
thich hop cho vi khu4n tham gia qua trinh xir ly nuéc
thai 1a 25°C dén 35°C, gi6i han nhiét d¢ nay rit phu
hop véi khi hau & déng bing séng Ciru Long.

Bon dong vi khudn déng tu (KG.05+VL.01;
KG.05+VL.05; KG.05+ST.02; VL.01+VL.05) duoc
tuyén chon lam dong vi khuén gitr vai tré chinh dé tao
su dong tu trong nudc thai chian nuéi heo sau biogas &
déng biang song Ciru Long thuédc chi Bacillus. Trong
46 c6 dong Bacillus cereus KG.05 c6 hiéu sudt tr
dong tu cao nhat (87,2%) so vdi cac dong con lai. Két
qua nay phu hop véi két qua cia Kimchhayarasy et al.
(2009) cho thdy dong Bacillus cereus S24 cé ty 1é két
dinh rat cao véi 2 dong Acinetobacter johnsonii S35 va
Acinetobacter junii S33 va cao nhit so véi cac dong
con lai dugc phén lap trong bun hoat tinh.

4 KET LUAN

Vi khudn dong tu trong nuéc thai trai chan nuéi
heo sau biogas dugc phin bé rong & 13 tinh déng
bing séng Ciru Long. Két qua phan lap duoc 124
dong vi khudn dong ty, bing k¥ thuat kiém tra sinh
héa tuyén chon duge 32 dong cé hiéu suit dong ty
cao voi dung moéi pxylen (tr 51% tré lén). Bing
phuong phép sinh hoc phin tir xdy dyng dugc cay

phat sinh loai gdm 18 dong vi khu4n phan lap voi 36
dong vi khuin trong GenBank, dinh danh va xay
dung cay phat sinh loai 18 dong vi khuin phan l3p,
cho thdy quin thé vi khuidn déng tu trong nudc thii
trai chan nuéi heo & dong bing song Ctru Long rét da
dang vé chung loai, phin lén thuoc l6p Bacilli, chi
Bacillus, gébm cac dong Bacillus subtlis va Bacillus
thuringiensis (5,6%), Bacillus aryabhattai va Bacillus
cereus (11,1%), Bacillus sp. (22,2%), Bacillus
megaterium (38,8%), chi c6 mot dong Enterobacter sp.
(5,6%) thuoc lyp Gammaproteobacteria, dong vi
khuén chiém wu thé trong quin thé vi khuin phan lap
thuoc dong Bacillus megaterium. Bén cip dong vi
khudn c6 hiéu sudt dong tu cao 71-88% (KG.05+VL.01;
KG.05+VL.05; KG.05+ST.02; VL.01+VL.05) déu la
nhimg dong thudc chi BRacillus c6 trong ba tinh Kién
Giang, Soc Trang va Vinh Long. Trén co s& két qua
nghién ciru, cac dong vi khudn phan lap, dugc xem 13
cac dai dién cho cong déng vi khudn dong tu trong
nuée thai trai chin nuéi heo & ddng bing séng Ciu
Long.
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DISTRIBUTION AND DIVERSITY ANALYSIS OF BACTERIA AGGREGATION IN PIGGERY
WASTEWATER AFTER TREATED BIOGAS IN THE MEKONG DELTA

Summary

Ho Thanh Tam, Cao Ngoc Diep

One hundred of twenty-four bacterial isolates were isolated from one hundred of fifty piggery wastewater
samples of swine lagoon effluent treated by biogas in 13 provinces of the Mekong delta. The results of
biochemical with p-xylene solvent were selected thirty two strains have high coagulation efficiency
[reaches to 50.1 to 81.8%, while for the strain associated with each choice pair four strain pairs coagulation
performance gain from [reaches to 71-88%] (VL.01+KG.05; KG.05+VL.05; KG.05+ST.02; VL.01+VL.05). The
molecular biology techniques phylogenetic tree construction of eighteen bacterial strains isolated based on
16S rRNA sequences, sequences linked in the GenBank database showed that that bacterial aggregation
population in piggery wastewater in the provinces of the Mekong delta majority of classes bacilli (94.4%),
including strains of Bacillus subtilis and Bacillus thuringiensis (5.6%), Bacillus cereus and Bacillus
aryabhattai (11.1%), Bacillus sp. (22.2%), Bacillus megaterium (38.9%), and a gamma-proteobacteria class
strain of Enterobacter sp. (5.6%), the predominant isolated strain of bacteria aggregation was Bacillus
megaterium. In particular, the pair of strain with the Bacillus cereus_KG.05, Bacillus megaterium_VL1.01
has the highest coagulation efficiency (88%). From these results showed that the strains of bacteria
aggregation distribute in the piggery wastewater in 13 provinces of the Mekong delta expensively.

Keywords: Aggregation, Bacillus, bacteria aggregation, genetic diversity, hydrophobic characteristic, piggery

wastewaler.
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