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t 6m t A t
Mpt tram hai much bon dong vi khuan dong tu dupe phin lip trong mpt trim nim muoi miu nuoc thai tr̂ i 
chin nuoi heo di qua xu ly bing biogas a cac tinh dong bing sdng Cuu Long. Kit qua kitfm tra sinh hoa voi 
dung moi p-xylen, tuyln chpn dupe ba muoi hai dong vi khuin co hi£u suit dong ty cao 50,1-81,8%, khi cho 
cic dong vi khuln kit cip voi nhau, chpn dupe bdn cip ddng vi khuin c6 hi£u suit ddng ty dgt 71 - 88% 
(KG.05+VL01; KG.05+VL05; KG.05+ST.02; VL01+VL05). Bing phuong phip sinh hpc phin tir xiy dyng 
ciy phit sinh loii much tam dong vi khuin phin lip dya trfcn trinh ty 16S rARN, li£n kit vdi cac trinh ty trong 
ca so du li£u cua GenBank di dinh danh vi khuin. Kit qua cho thiy quin thi vi khuln ddng ty trong nude 
thai tmi chin nudi heo sau biogas cd su da dang vi loai, phin ldn thupc ldp 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 megatenum (38,8%) v i mpt ddng Enterobacter sp. (5,6%) thudc ldp Gamma- 
proteobacteria. Loii vi khuin chiim uu th£ trong quin thi vi khuin phin lip li Bacillus megatenum. Trong 
dd, cip ddng Bacillus cereus_KG.05 vdi ddng Bacillus megaterium_VLOl cd hi£u suit ddng ty cao nhit (88%).
Cic loii vi khuin ddng tu dupe phin bd rpng khip d 13 tinh ddng bing sdng Cuu Long.
Tir khda: Bacillus, da d$ng di truySn, nude thai chin nudi heo, su ddng tu, su phin bd vi khuin, vi khuin 
ddng ty.

1. BAT VAN I*

Tir liu, vi khuan kit tu sinh hpc (flocculation 
bacteria) dupe biit la ca chi cua qua trinh kit dinh 
trong bun hoat tinh va mang sinh hpc ung dung xu ly 
nuoc thai. Tuy nhifen, cac nghidn cuu gan day cho 
thay vi khuan khong kit tu (non-flocculation 
bacteria) lai la quin thi chiim uu thi trong cac h| 
thong sinh hpc xu ly nuoc thai (Malik et al., 2003). 
Trong do, vi khuan tao su dong tu (aggregation) lgi 
chiem uu thi. Dong tu li su kit dinh giua cic t! bao 
vi khuin vdi nhau (cell to cell) v i dinh voi cac hat v6 
ca, huu ca la lung, cic mau, vi khuan khac trong moi 
truong. Cac vat chat nay dupe t! bao vi khuan dong tu 
kit dinh tao thanh khung xuong, bln ngoai la khoi 
nhay. Cac hat la lung cung la nguon dinh duong giup 
cho vi khuan phat triln va ting sinh khoi, cuoi cung 
khdi nhay Ion dan roi tu tu ling xuong diy. Kit qua 
nuoc sang mau, giam lupng 6 nhiim, cac huyln phu 
ling xuong, nuoc dugc lam sach. Ca chi qui trinh 
dong tu li gop phin tao thanh bun hoat tinh hay giu vai 
tro quan trpng trong qui trinh hinh thanh mang sinh

1 Trudng Cao ding Can Tho
2 Vi?n Nghien cuu v i Phit trien Cdng ngh? Sinh hpc - 
Trudng D?i hpc Can Tha

hpc ung dyng xu ly nuoc thai (Malik et al., 2003; 
Kimchhayarasy et al., 2009). 6  ddng bing song Cuu 
Long, bln canh ciy lua v i hoa miu khic, chin nu6i 
cung phit triln, dac bi|t li chin nudi heo co qui mo gia 
dinh, dl cai thi|n doi sdng v i dip ung nhu ciu thjt heo 
cho con nguoi. Tuy nhi£n, sp phit triln nghi chin 
nudi heo da thai ra lupng chit thai khi Ion, lim d 
nhiim mdi trudng, dac bi|t li mdi trudng nuoc, anh 
hudng din mdi trudng sinh thii v i sue khoe con 
ngudi. Nuoc thii chan nudi l i  mdt trong nhtmg logi 
nude thii rit dac trung, cd kha nflng gay d nhiim 
mdi trudng cao bdi him lupng chit huu co, can lo 
lung, N, P v i sinh vgt giy b|nh. Cic chit thai ton tgi 
dudi dgng cic hgt cd kich thudc nhd, khd ling, khd 
cd thi tich ra dupe bing phuong phip ca hpc vi 
phuong phip kit tu bing hoi chit se anh huong mdi 
trudng, cdn phuong phip kit ty sinh hpc lgi khdng 
xu ly cic hgt la lung niy mpt cich tri|t di, vi viy vi|c 
bd sung vi khuan ddng tu s£ gdp phin lam giam cic 
cin v i phin nio lim giam lupng N v i P trong nude 
thii trgi chan nudi heo. Chinh vi thi, nghi£n cuu cic 
ddng vi khuin ddng ty giup lam rd hon cic d$c diln 
v i vai trd cua chung, ddng thdi hiiu biit v i su ds 
dgng di truyin v i su phan bd cua chung trong md 
trudng di tir lam ca sd khoa hpc cho vi|c ung dynf
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nAng cao hi£u quA cAc quA trinh sinh hpc trong xu ly 
nuoc thai, nhlt IA nude thai chin nu6i heo, dd lam ca 
sa ung dyng cdng nghe sinh hpc vAo thuc td cudc 
sdng, nham g6p ph4n xu ly nu6c thai trong nginh 
chan nudi heo hi£u quA, truck: khi thAi ra mdi trudng. 
Muc tî u cua nghien cuu nAy IA: Tim hidu vd su phan 
bd va phan tich su da dang di truydn cAc ddng vi 
khuln ddng tu trong nude thai trgi chan nudi heo sau 
biogas da tuydn chpn, tu dd xay dyng dupe cay phAt 
sinh loAi vA dinh danh cAc ddng vi khuln ddng tu d 
ddng bang sdng Cuu Long.

2. VAT IJfU VA PHUONG PHAP

2.1 . vat lieu
Ba muoi hai ddng (isolate) vi khuan ddng ty dupe 

phan lAp va tuydn chpn trong nude thai trgi chan nudi 
heo sau biogas d 13 tinh ddng bang sdng Cuu Long cd 
hieu su& ddng ty cao vdi dung mdi p-xylen tir 50% trd 
len: AG.01, AG.07, AG.08, BL01, BL06, BT.02, BT.05, 
CM.01, CM.03, CT.02, CT.03, DT.06, BT.07, HG.04, 
HG.09, HG.10, KG.03, KG.05, KG.09, IA01, IA04, 
ST.02, ST.04, ST.07, TG.02, TG.03, TG.09, TV.03, 
TV.06, VL01, VL05, VL08 (Hd Thanh Tam va Cao 
Ngpc Diep, 2013). Miu dugc bao quan d phdng thi 
nghiem Vien Nghien cuu vA PhAt tridn Cdng nghe sinh 
hpc Trudng Dai hpc Can Tha.

2.1. Phuong phap

PhAn tich mdi tuong ddng giua cAc ddng vi 
khuln ddng ty dupe tuydn chpn vdi cAc ddng vi 
khuln cd d ngAn hAng du lieu NCBI vA ve cAy phAt 
sinh loAi: Nhan nudi vi khuan trong dng nghiem chua 
mdi trudng LB Gong) dd thu sinh khdi. ADN vi 
khuan dupe tAch chidt theo quy trinh (Neumann et 
al., 1992), phan ung PCR vdi c$p mdi (Zhao et al., 
2010) cd trinh tu sau: 8F: 5’ - AGA GTT TGA TCC 
TGG CTC AG - 3’; 1492R 5’ - TAC GGT TAC CTT 
GTT ACG ACT T  - 3’. ThAnh phin hda chat cho mpt 
phAn ung PCR vdi ndng d0 25 pi: H20: 12,25 pi; 
buffer + (NHJ2SO4:2 pi; MgCl2: 2 pi; dNTPs: 4 pi: 8F:
1 pi; 1492R: 1 pi: DMSO:0,5 pi: Taq-polymeraza: 0,25 
pi: ADN: 2 pi. PhAn ung PCR: 95°C/5’; 35 chu ky: 
(95°C/30”, 53°C/30”, 72°C/1,30"); 72°C/10; 10°C/°o\ 
San phlm PCR dupe dien di tren gel agaroza 0,8% 
trong dem TBE IX cd bd sung 0,8 pi ethidium 
bromide, chgy dien di tren gel d hieu dien thd 90 V 
trong 90 phut So sAnh kich thudc ADN cua san 
phlm PCR vdi thang chuin 100 bp lus. Gel dupe 
quan sAt vA chyp hinh dudi mAy Bio-Rad Universal

Hoodll. SAn phlm PCR dupe tinh sgch vdi bd kit 
Invitrogen va gui Cdng ty MACROGEN (HAn Quoc) 
giai trinh ty. Su dung cong cu BLASTN dd tim su 
tuong ddng giua trinh 16S rARN cua cAc ddng vi khuln 
phan lAp vdi trinh ty 16S rARN tren GenBank. CAc trinh 
tu tuong ddng dupe lua chpn IA dai dien cho nhom cd 
quan he gan gui ho$c dai dien cAc giong loai khac 
nhau. TAt cA cAc trinh ty 16S rARN cua cAc ddng vi 
khuln phan lAp cung nhu cAc trinh ty 16S rARN thu 
nhan tu GenBank se dupe so sAnh c$p vdi nhau (multi- 
aligned) bang cdng cu CLUSTALW 1.6. CAy phat sinh 
loai dupe xAy dung dua tren khoang cAch tidn hda bang 
phan mdm phan tich MEGA 5.2 (Molecular 
Evolutionary Gen tics Analysis, Tamura et al., 2011). 
Dinh danh loAi vi khuin phAn lAp dya tren loai gAn 
nhAt tren cAy phAt sinh loAi. Phan logi vA xdp ldp vi 
khuan dua tren Berge/s Manual of determinative 
Bacteriology, tAi ban lAn 2 (New York: 
Springer) (Garrity, 2005).

LKfrquAvAnulouttN
3.1. Vi khuln ddng ty trong nude thAi trgi chAn 

nudi heo sau biogas d ddng bAng sdng Cuu Long

Tu kdt quA nghien cuu trudc dAy cua chung tdi 
Hd Thanh TAm vA Cao Ngpc Diep (2013), mdt trAm 
hai muoi bdn ddpg vi khuAn dupe phAn lAp tir 150 
mAu nude thAi trai chan nudi heo d 52 huyen/thj 
tgi 13 tinh ddng bAng sdng Cuu Long, noi khdng 
cd vi khuln kdt tu cao, dA tidn hAnh nhAn dgng 
khuAn lac, kidm tra hinh thAi vi khuln, kidm tra 
sinh hda vdi dung mdi p-xylen. Kdt quA cd 32/124 
ddng cd tinh ky nude cao (hieu suAt ddng ty vdi 
dung mdi p-xylen tir 50% trd len), cd 71,8% IA vi 
khuln gram duong, tAt cA cAc ddng vi khuAn phAn 
l£p ddu cd dgng hinh que (ngAn/dAi), khi xem vi 
khuAn dudi kinh hidn vi quang hpc d0 phdng dgi 
400 lan, nhgn thAy tat cA vi khuAn phan lAp cd khA 
nang chuydn ddng (nhanh/chAm). MAu sAc khuAn 
lgc tren mdi trudng thgch polypepton phAn ldn cd 
mAu trAng dye, mdt sd it khuAn lgc cd mAu trang 
trong hay trAng sua, 100% khuAn lgc cd dgng ria 
khdng ddu ho$c rang cua, th$m chi chia thuy. Dd 
noi khuAn lgc nhd ho$c lAi, didu nAy cho thiy cAc 
khuln lgc dupe phAn l$p cd nhidu d$c didm gidng 
vdi khuln lgc cua cAc ddng vi khuln thudc chi 
Bacillus. Kich thu<>c khuln lgc sau 24 gid ciy tren 
mdi trudng thgch polypepton, dao ddng tir 0,68 ddn 
1,69 mm (bAng 1).
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Bdng 1: Hinh thii 32 ddng vi Ichndn ddng tu phdn lip d nu6c thii trgi chin nudi heo sau biogas c6 hi£u suit ddng

STT

Ddngvi 
khuin 

phan lap
Miu sic, hinh dang khuan lgc

Hinh
dang
t£bao

Kich thudc 
khuin lgc nudi 
24 gid (mm)

Nhudm
gram

Hidu suat 
ddng ty vdi 
p-xyien ft)

1 AG.01 Tring trong, bia nguydn, lai, it nhay /, + 1,06 Am 64
2 AG.07 Tring vang, ria can, lii, it nhay 0 , - 0,86 Duong 62
3 AG.08 Tring trong, bia nguydn, mo, nhay O ,- 1,66 Duong 70
4 BL01 Tring trong, bia nguydn, lai, nhay y,-+ U 6 Duong 70
5 BL06 Tring due, ria sau, md, nhay /.- 0,93 Am 59
6 BT.02 Tring trong, bia nguydn, lii, it nhay 0 , - 0,90 Duong 70
7 BT.05 Tring ving, ria can, md, nhiy l , + 1,16 Duong 71
8 CM.01 Tring due, ria cgn, md, khd /,- 0,73 Duong 65
9 CM.03 Tring due, ria can, lii, it nhiy 0 , - 0,86 Duong 71
10 CT.02 Tring trong, bia nguydn, lai, nhay /, + 0,33 Am 71
11 CT.03 Tring sua, ria can, md, khd 1.10 Duong 66
12 DT.06 Tring trong, bia nguydn, lai, it nhay 0,36 Duong 65
13 DT.07 Tring sua, bia nguydn, khd, nhiy 0,87 Am 51
14 HG.04 Tring trong, ria can, md, nhiy 0 , - 1,10 Duong 71
15 HG.09 Tring ving, ria cgn, md, it nhiy /.+ 1,06 Am 65
16 HG.10 Tring vang, ria can, md, it nhiy /.- 1,23 Duong 73
17 KG.03 Tring trong, bia nguydn, md, khd /.- 1,33 Duong 65
18 KG.05 Tring due, ria can, md, nhiy •/,+ 1,5 Duong 82
19 KG.09 Tring sua, ria cgn, md, nhay /.- 1,13 Am 51
20 IA01 Tring due, ria cgn, md, khd /,+ 1,06 Am 53
21 LA.04 Tring due, ria can, md, khd 0 , - 1,10 Duong 59
22 ST.02 Tring due, ria sau, md, nhay 1,10 Duong 77
23 ST.04 Tring trong, bia nguydn, lii, it nhiy ■/,♦ 0,4 Duong 69
24 ST.07 Tring trong, bia nguydn, lii, khd /,♦ 1,03 Am 70
25 TG.02 Tring trong, bia nguydn, md, it nhay 0 , - 0,96 Duong 71
26 TG.03 Tring sua, ria siu, md, nhay /,♦ 1,06 Am 55
27 TG.09 Tring ving, ria cgn, lai, it nhiy 0 , - 1,10 Duong 72
28 TV.03 Tring trong, ria can, lii, it nhay /,- 1,20 Duong 58
29 TV.06 Tring trong, ria cgn, md, it nhay /. + 1,16 Duong 70
30 VL01 Tring due, ria cgn, md, nhay /.+ 1,06 Duong 74
31 VL05 Tring due, ria cgn, md, nhay /.+ 1.13 Duong 73
32 VL08 Tring trong, ria cgn, lii, it nhay /.- 1,40 Duong 70

* Ghi chu: Hinh que (/); hinh ciu (O ); chuyen dong (+), it chuyin dong (- )

(Hd Thanh Tim va Cao Ngpc Diep, 2013)
32. Mdi quan h£ phit sinh loii v i sy phin bd 

cic d6ng vi khuin ddng ty trong nude thii chin nudi 
heo b ddng bing sdng Cuu Long

Gien 16S rARN li doan gien bao thu cao, die 
trung cho tung loii vi khuin, do vay trinh tu cua n6 
thudng dugc su dyng d£ phin loai cic chung vi 
khuin den loii. Bing ky thuit sinh hoc phin tu ti£n 
hinh tich chi£t ADN, nhin doan gien 16S rARN 32 
ddng vi khuin c6 b£ m$t t£ bao ky nuoc va hidu suit 
ty ddng ty cao, dugc phin lip tu nude thai trgi chin 
nudi heo sau biogas. San phim PCR dugc di£n di 
trdn agaroza nong do 0,8%, k£t qua chpn dugc 18 
dong vi khuin phin lip d£u cd bing d vj tri 1500 bp d

cip moi 8F v i 1492R vdi thang chuin so sinh la 100 
bp plus (Hinh 1).

1500 bp

Hinh 1: Hinh gel cua 16/18 ddng vi Irhû n itong ty 
dugc tuy£n chgn cd bing 1500 bp
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Bing 2: Kdt qui mdi tuong quan di truydn cdc ddng vi lrhn4n ddng ty phdn ldp vdi dc d6ng vi khudn 06 trong 
__________________ _________________ng&n hdng gien (NCB1)___________________________________
Cdc ddng 
vi khudn 
phdn ldp

Chidu
ddi
(bp)

Dgi dien lodi cd quan he gdn gui
Md sd

Ti le tuong 
ddng (%)

TG.09 1346 Bacillus megatenum strain CCMM B583 JN208059 99

BL01 1426 Bacillus megaterium strain SigaKolBml 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 HM 061611 99

LA.04 1383 Bacillus megaterium strain ASNF3 KC527057 99

ST.02 1390 Bacillus aryabhattai strain STIC 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 99

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 99

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 GUI13079 99
Muoi tdm ddng vi khuan nay diroc dai didn Id vi 

khuan dong tu trong 13 tinh, thanh dong bdng song 
Cuu Long gom cac dong TG.02, TG.09 (Tidn 
Giang), BL.01 (Bac Lieu), CM.01, CM.03 (Cd 
Mau), CT.03 (thdnh pho Cdn Tha), HG.10 (Hau 
Giang), LA.04 (Long An), ST.02 (S6c Trdng), VL01, 
VL.05 (Vinh Long), TV.06 (Trd Vinh), KG.05 (Kidn 
Giang), AG.07, AG.08 (An Giang), BT.02, BT.05 
(Bdn Tre), DT.07 (Dong Thdp). Kdt qua ndy budc 
ddu cho thdy vi khuln ddng ty trong nude thai trgi 
chdn nudi heo sau biogas dug*c phdn bd d khdp 13 
tinh, thdnh ddng bdng sdng Cuu Long khdng phy 
thudc vdo d$C didm dia ly vd khi hdu hay cdu true 
hdm xu ly biogas. Sau khi dinh danh bdng phuong 
phdp sinh hda vd sinh hgc phdn tu, san phdm PCR 
dugc gui gidi trinh ty 16S rARN tgi Cdng ty 
MACROGEN (Hdn Qudc) vd phdn tich kdt qud trdn 
ca sir da lidu NCBI, six dyng cdng cy Blast N dd so 
sdnh muc d0 tuong ddng cdc ddng vi khudn. Theo

Rowland vd Taber (1996), ndu ty le tuong dong cua 
trinh ty 16S rARN tren 99%, chung ta hodn todn cd 
thd kdt lugn rdng 2 chung thugc vd cimg mgt lodi, ty 
Id tuong ddng 97-99% thi 2 chung dugc phdn logi Id 
cimg mgt giong ho$c cimg mgt hg vd ndu ty le 
tuong dong cua trinh tu 16S rARN nhd hon 97% thi 
hai chung thu0c vd hai lodi khdc nhau. Cdc trinh ty 
ADN cua 18 ddng vi khuan ddng ty dugc tuydn 
chgn cd bdng tuong ddng d muc 1500 bp dugc su 
dyng cdc dogn gien 16S rARN ndy dd so sdnh vdi 
trinh ty dogn gien 16S rARN cdc ddng vi khuln cd 
trong co sd du lidu NCBI. Moi ddng vi khudn phdn 
ldp chgn hai ddng vi khudn trong co sd du hdu 
NCBI cd trinh tu gien tuong ddng tir 98%!trd len dd 
phdn tich mdi quan he gan gui vd dinh danh cdc 
ddng vi khuan (Bang 2), tir dd xdy dung cdy phdt 
sinh lodi tuong quan 18 ddng vi khudn phdn l$p vd 
36 ddng vi khudn tuong dong trong ca sir du lidu 
NCBI (Hinh 2).
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Hinh 2: CAy phit sinh loii dgng Neighbor-joining 1000 lin lip lgi (bootstrap), xiy dyng trtn trinh tv 165xAKN 
cua 18 ddng vi khuin ddng ty phdn 144) tu miu chit thii trgi chin nudi heo b DBSCL vdi 36 ddng vi irK«.4« c6

trong ngin hing da li£u NCBI
Hinh 2 cho thiy, cic ddng vi khuan trong ciy cic ddng: Bacillus aryabhattai, Bacillus megaterium, 

phit sinh loii rit da dgng v£ chung loii nhung phin Bacillus subtilis, Bacillus cereus, Bacttus 
ldn thuoc ldp bacilli, hp Bacillaceae, chi Bacillus gom thuringiensis, Bacillus sp., ngoii ra cdn cd A ddng
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khong thupc chi Bacillus l i  dong Serratia, 
Stenotrophomonas, Enterobacter, PasteureUa thuoc 
lop Gammaproteobacteria, ho Enterobacteriaceae. 
Ciy phit sinh lodi phan ra 2 nhanh ldn (cluster) A vi 
B mdi nhinh Ion co nhi£u nhinh nho hon: nhinh A l 
c6 24 dong, trong dd cd 7 dong vi khuin phan lip 
CM.01, LA04, TG.02, HG.10, TV.06. AG.07, ST.02 tit 
c i d£u co quan h£ gin gui vdi vi khuin thupc lop 
bacilli gdm cic ddng Bacillus megaterium, Bacillus 
aryabhattai, Bacillus subtilis; nhinh A2 cd 15 ddng vi 
khuin trong dd cd 6 ddng vi khuin phin lip gdm cic

31
37

21

dong DT.07, CM.03, CT.03, TG.09, BT.05 v i AG.08, cd
5 ddng cd mdi quan h£ gin gui vdi lop bacilli gdm cic 
ddng Bacillus megaterium, Bacillus aryabhattai, 
Bacillus cereus vd Bacillus sp., chi cd 01 ddng DT.07 
quan h£ gin gui vdi ldp Gammaproteobacteria thupc 
chi Enterobacter, nhinh Bl cd ddng 7 ddng, trong dd 
cd 2 ddng vi khuin phin lip li KG.05 v i BL01 nhinh 
B2 cd 8 ddng, trong dd cd 3 ddng vi khuin phin lip li 
VL01, VL05 v i BT.02 c i hai nhinh Bl v i B2 cic ddng 
vi khuin phin lip d£u cd quan h£ gin gui vdi ldp 
bacilli, chi Bacillus.

Bacillus_cereus_KG. 05
Bacillus_thuringiensis_B L 01 

----- Bacillus_megaterium_BT.02

64

Bacillus_megaterium_VL.01

- Bacillus_sp._VL05
- Enterobacter_sp._DT.07

100

42

cBacillus cereus CM.03

93

Bacillus_megaterium_CT.03 
---Bacillus_sp._7G.09

100C
82

27

16

Bacillus_sp._AG.08

—  Bacillus_sp._BT.05

--- Bacillus_megaterium_AG.07
----Bacillus_aryabhattai_ST.02

— Bacillus_megaterium_LA.04 

 Bacillus_megaterium_TV06

26
99

■ Bacillus_megaterium_HG. 10 

—  Bacillus subtilis CM.01

■ Bacillus_aryabhattai_TG,02

A l

B l

B2

0.2

Hinh 3: Ciy phit sinh loii dang Neighbor-joining 1000 lin lip lgi (bootstrap), xiy dyng trtn trinh tv 16S 
rARN cua 18 ddng vi khuin ddng ty phin lip tu miu chit thii trgi chin nuPi heo dr DBSCL 

Tr&n co so mdi quan h£ gan gui cua cic ddng vi ban dja cung phin thinh 2 nhinh ldn v i nhi£u nhinh 
khuin phin lip vdi cic dong vi khuin cd trong co so nhd, phin Ida thudc ldp bacilli, chi Bacillus gdm mpt 
du li£u NCBI diy cung li  co sor d<* djnh danh cho cic ddng Bacillus subtilis l i  Bacillus _ subtilis _ CM01 
ddng vi khuin phin lip d cic tinh ddng bing sdng (5,6%); mpt ddng Bacillus thuringiensis l i  Bacillus 
Cuu Long. Cic trinh tv gien 16S rARN cua 18 ddng vi thuringiensis _ BL01 (5,6%); hai ddng Bacillus 
khuin ddng ty phin lip cung dupe xiy dung ciy phit aryabhattai (11,1%) li Bacillus _ aryabhattai _ ST.02, 
sinh loii d$c trung cho cic ddng vi khuin ddng ty Bacillus_ aryabhattai_TG.02\ hai ddng Bacillus cereus 
trong nude thai chin nudi heo dr ddng bdng sdng Cuu (11,1%) Id Bacillus _ cereus _ KG.05, Bacillus _ cereus 
Long (Hinh 3) cho thdy cic ddng vi khuin ddng ty _ CM.03; bon ddng Bacillus sp. (22,2%) l i  Bacillus
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sp._TG.09, Bacillus sp._BT.05, Bacillus sp._AG.08, 
Bacillus sp._VL.05; bay d6ng Bacillus megaterium 
(38,8%) la Bacillus _ megateriumJKT.02, Bacillus _ 
megaterium _ VL.01, Bacillus _ megaterium _ CT.03, 
Bacillus _ megaterium _ AG.07, Bacillus_megaterium- 
_LA04, Bacillus _ megaterium _ TV.06, Bacillus _ 
megaterium _ HG.10 v i mpt dong Enterobacter 
sp._DT.07 (5,6%) thupc ldp Gammapioteobacteria. 
Trong d6 d6ng vi khuin chî m iru th£ trong quin th£ 
vi khuan phan lap trong nuoc thai trai chan nuoi heo a 
dong bang song Cuu Long la dong Bacillus 
megaterium. K& qua ki£m tra sinh hoa su dong tu 
tung cap cic dong vi khuin voi nhau keft qua tuy£n 
chpn dugc 4 ddng thuoc Bacillus hî n di0n d 3 tinh c6 
hi0u suat dong tu cao la dong Bacillus oe/i?*/s_KG.05 
thuoc tinh Ki6n Giang, dong Bacillus 
megaterium_yL.O\ v i ddng Bacillus sp._VL.05 thudc 
tinh Vinh Long, ddng Bacillus aryabhattaiJ51.02 
thupc tinh Sdc Trang. K£t qua niy cung tuong dong 
vdi k£t qua cua Luang Due Phim (2009) chi Bacillus
li true khuin gram duong rat pho bitfo trong tu nhi£n, 
sdng hi£u khi hoac kj khi tuy tî n, thich hpp vdi nhi0t 
dp tu 25 d&i 45°C v i li mpt trong nhung ddng vi 
khuin chinh cd trong cdng dong vi khuin d bun hoat 
tinh tham gia vio qui trinh lam sach nude. Nhî t dd 
thich hpp cho vi khuin tham gia qui trinh xu ly nude 
thai la 25°C d£n 35°C, gidi han nhi0t dp nay rit phu 
hpp vdi khi h£u d dong bang sdng Cuu Long.

Bdn ddng vi khuin ddng tu (KG.05+VL.01; 
KG.05fVL.05; KG.05+ST.02; VL.01+VL05) dupe 
tuy&i chpn lam ddng vi khuin giu vai tro chinh d£ tao 
su ddng tu trong nude thai chan nudi heo sau biogas d 
ddng bang sdng Cuu Long thuoc chi Bacillus. Trong 
dd cd ddng Bacillus cereus_KG.05 cd hi0u suit ty 
ddng tu cao nhat (87,2%) so vdi cac ddng cdn lai. K£t 
qua niy phu hpp vdi k£t qui cua Kimchhayarasy etal.
(2009) cho thiy ddng Bacillus cereus S24 cd ty 10 k£t 
dinh rit cao vdi 2 ddng Acinetobacter johnsonii S35 vi 
Acinetobacter junii S33 v i cao nhit so vdi cic ddng 
cdn lai dupe phin lip trong bun hoat tinh.

4KfrUIAN

Vi khuin ddng tu trong nude thai trai chan nudi 
heo sau biogas dugc phan bo rong d 13 tinh dong 
bing sdng Cuu Long. K£t qui phin lap dupe 124 
ddng vi khuin ddng tu, bing ky thuat kilm tra sinh 
hda tuy£n chgn dugc 32 ddng cd hi0u suit ddng ty 
cao vdi dung mdi p-xylen (tir 51% trd l£n). Bing 
phuong phip sinh hpc phin tu xiy dung dugc cay

phit sinh loai gom 18 ddng vi khuin phan lap vdi 36 
ddng vi khuin trong GenBank, djnh danh vi xiy 
dung cay phit sinh loai 18 ddng vi khuin phan lap, 
cho thiy quin th<* vi khuin ddng tu trong nude thii 
trai chan nudi heo d ddng bing sdng Cuu Long rit da 
dang v£ chung loii, phin ldn thupc ldp Bacilli, chi 
Bacillus, gdm cic ddng Bacillus subtilis va Bacillus 
thuringiensis (5,6%), Bacillus aryabhattai va Bacillus 
cereus (11,1%), Bacillus sp. (22,2%), Bacillus 
megaterium (38,8%), chi cd mpt ddng Enterobacter sp. 
(5,6%) thuoc Lip Gammaproteobacteria, ddng vi 
khuin chî m uu th£ trong quan the? vi khuin phan lip 
thupc ddng Bacillus megaterium. Bdn cap ddng vi 
khuin cd hi0u suit ddng tu cao 71-88% (KG.05+VL01; 
KG.05+VL05; KG.05+ST.02; VL01+VL05) d&i li 
nhung ddng thupc chi Bacillus cd trong ba tinh Ki£n 
Giang, Sdc Trang v i Vinh Long. Tr£n co sd k£t qui 
nghidn cuu, cic ddng vi khuin phan lap, dupe xem li 
cic d?i di0n cho cdng dong vi khuin ddng tu trong 
nuoc thii trai chan nudi heo d ddng bing sdng Cuu 
Long.
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DISTRIBUTION AND DIVERSITY ANALYSIS OF BACTERIA AGGREGATION IN PIGGERY 
WASTEWATER AFTER TREATED BIOGAS IN THE MEKONG DELTA

Ho Thanh Tam, Cao Ngoc Diep
Summary

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%] (VL01+KG.05; KG.05+VL05; KG.05+ST.02; VL01+VL05). 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_VL.0l 
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 
wastewater.
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