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Lfi Tlli LoanS Cao Ngpc Di^p^ 

T C ^ M T A T 

Nudc thai tir cac ca sd sau che bi&n sua dau nanb vdn con chua mot lupng lon chat huu ca nhat la lugng 
protein trong sua con lai se gay 6 nhifim nuoe nen can phai dugc xu ly tnroc khi thai ra moi tnrdng. Chat kfit 
tu sinh hpc (bioflocculants) la mot hop chat cao pban tu duoc tdng hop trong qua trinh phat trien aia cac vi 
sinb vat. Chung co tac dung nhanh chong va an toan cbo con ngudi va moi trudng nfin dupc nghien cuu va 
ung dung dl xir ly nirdc thai. Chiing vi khuan Bacillus subdlis PRO.Ol.C duoc phin lap tir mSu nudc thdi co 
sd san xuat hu tifiu My Tho d tinh Tifin Giang, co kha nang tong hop chat ket tu sinh hpc vol thanh pban 
moi truong toi uu gom tinh bpt (1,00%), urea (0,05%), KCl (0,25%) d pH 6 cho ly 1§ kfit ty 46,37% voi dung 
dich kaolin sau 60 phiil d̂  lang, bo sung dung dich CaCl, va 0,2% dich nuoi sinh khoi vi khuan. ITng dung 
chung VI khuan nay trong xit ly nubc thai sau chfi bien sua dau nanh da lam giam cac chi sd BOD .̂ chi s6 
TSS, chi so nita tdng, cbi sd photpho tong va ham lupng amonium ldn luot la 6,68%, 18,34%, 6,69%, 9,37% va 
87,8% so vdi cbi so ban d^u. Chi tifiu photpho tong, nita tdng, ham lugng amoni va pH nudc thai dat tifiu 
chuan A cua quy chuan QCVN_ 40/2011/BTNMT. 

Tir khda: Bacillus subUbs. nguon carbon, ngudn nitrogen, ket t^i sinh h(>c, nudc thai ca s& chS bi^n sua d^u 
nanh. PH. 

I.BtOinUEU 

Ngdy nay sira Id 1 trong nhimg loai thuc an cdn 
thifit cho con ngudi. Sua ddu ndnh la 1 trong nhimg 
ngudn sira thuc vat khdng thua kfim gi v^ mat dinh 
duong so vdi sira ddng vat, chinh vi vay siia ddu nanh 
la ngudn dinh dudng phong phu cho tat ca cdc loai vi 
sinh vdt trong dat phdt tnen, nhat la nguon protein 
sira hay cdn goi la casein, gay ra mui hdi thdi 
(Pouiheutee/a/.,2010). 

Cdng nghe kfit tu (Flocculation technology) da 
dugc su dung rdng rai trong linh vuc xu Iy nudc thai, 
dac bifit la ti'ong cdng doan tifin xu ly cua nhieu hfi 
thdng xu ly nudc thai, uu difim ciia qua trinh ndy Id 
dau tu CO sd ha tang nhd vd thdi gian xir ly ngdn. 
Trong dd, chdt ket tu sinh hoc (bioflocculant) Id sdn 
pham cua hgp chat cao phan tu duoc hinh thdnh 
trong qua trinh phat tnen ciia vi smh vat (Shih etal., 
2001). Vl khuan tdng hpp chat ket tu sinh hgc Id 
nhimg loai vi khuan cd kha nang sir dung cdc chdt 
dinh duong trong mdi trudng de tong hop cac hop 
chat da phan tu trong tfi bdo cd kha nang tao su ket tu 

' NCS chuyen nganh Vi smh vai hpc. Trudng Dai hpc Can 
Tho 
' Vi?n Nghien ciiu va Phat trier Cong nghe Sinh hoc. 
Trudng Dai hoc Ciin Tha 

vdi cdc chat khdc nhau hinh thdnh mdt khdi nhay 
Idng xudng ddy vd hpp chat dugc ti^t ra ngodi mdi 
trudng hoac trfin be mat te bdo vi khudn. 

Trong xu Iy nudc thai, chat ket lu sinh hgc cd 
ngudn gdc tii vi sinh v^t dugc su dung de xu ly nudc 
thai tir xi nghifip nhupm (Zang et al, 2002; Deng et 
al., 2005), cdc chat lo limg vd ca (bentonite, ddt sfit, 
Ca(OH)., aluminum oxide) (Shih etal., 2001; Yim et 
al., 2007), acid humic (Zoubouhs et al, 2004) va cac 
chat Io lung khdc (Salehizadeh et al., 2000). Sir kfit 
tu cdc vat chat nay giup ldm gidm cdc chi tifiu nhu 
COD va mdt phdn dd due cua nudc thai trudc khi 
duoc xu ly bdng phuong phap khac (Gong et al, 
2008). Trong nghifin cuu nay, bai bao trinh bay kfit 
qua tdi uu hda cac yfiu td anh huong den hifiu qua kfit 
tu sinh hpc ciia ddng vi khuan Bacillus subtiiis 
PRO.Ol.C va ling dung trong xu ly nudc thai cac ca 
sd che bifin siia ddu ndnh thdng qua xac dinh cac chi 
tifiu BOD5 va TSS, ham luong nito tdng, ham lugng 
photpho tong (P) va ham luang amonium trong thanh 
phdn nudc thai. 

2. VAT L iu VA PHUDNG PHAP 

2.1. Vdt ueu 
Sir dung ddng vi khuan Bacillus subahs 

PRO.Ol.C phdn lap tir nudc thai cua cdc co sd san 
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xual hu Mu a My Tho, tWi Tiin Giang (Le Thi U.an ham Immg cac chi U&, ban dSu 
e/a/, 2018). 

Nuac thai ca so che bi^n sua dau nanh tai cha 
Himg Un, quan Ninh Kieu, TP. Cdn Tha. Ket qua 

. , ^ -cuanguo niiO*̂  
ca sa ch« bien sua dau nanh duoc Irinh b. a ^^ 

Bing I.Ham lupng cic chi tiftu aia nm>c Ihai ch^bifa sira dau nanh, q » a n j j i n j , j q f ^ j ^ jj^^.^Tho 

Chi tieu 

pH 
Amonium (N_NH/) 
Dam long (TKN) 
Phospho long (TP) 
Nhu cau oxi sinh hoc (BOD5) 
Tong chat ran Ig lung (TSS) 

Ham luong 

6,75' 
1,02 mg/L'" 
22,4 mg/L" 
3,2 mg/L" 
224 mg/L" 
185 mg/L" 

_QCWyO/2011 

6 den 9 
5 

20 
4 
75 
50 

B 
5,5 den ;1 

10 
40 
6 

150 
100 

(Ngudn: * Vi sinh vat dat - I ien XC&PT Cong nghe Sinh hoc, Truong Dai hQc Can Thir. 
nghiem chuyen sau, Trudng Dai hoc Can Tha 

2.2. X4c dinh ty 15 Mt hj sinh hpc 

Dong VI khuan Bacillus subtiiis PRO.Ol.C duoc 
nuoi cay trong 50 ml moi tnrong long hop chat ket tu 
sinh hgc protein (Hazana etal., 2008), voi thanh phan 
1 lit moi truong g6m: Glucose 20 g, L- acid glutamic 
50 g, MgSO,.7H20 0,5 g, yeast extract 0,5 g va di^u 
chinh gia Iri pH = 7 trong binh tam giac 100 ml. Lic 
tren may lac xoay vong 6 loc do 150 vong/phiit a 
nhiel dii 30°C. 

Dung dich vi khuan sau thoi gian 1 ngay nuoi 
cay dugc sii dung de kiem tra kha nang k^t tu bang 
hOn hgp gom 90 ml dung dich kaolin (5 g/l), 10 ml 
dung dich CaCL 1% va b6 sung 100 pi dung dich vi 
khuan voi mat sd >10 te bao/ml (ti le 0,1%). Hon 
hgp dugc khuay deu 60 vgng/phiit trong 30 giay 
bang may ISc sau do de yen 5 phiit, phan trong a 
tren each mat nuoe 2 cm dugc lay de xac dinh do 
due quang phd d birdc sdng 550 nm (Deng et al, 
2003). MJu ddi chiing thuc hien hiong lu nhung 
khdng bd sung dich vi khuan, ty le ket tu dugc linh 
theo cdng thiic: 

O D j 5 , 4 „ , - 0 D ^ „ 
X 100% 

OD j^.d^E 

Phuang phap nay duoc su dung de xac dmh ty 
It' ket hi sinh hgc ciia ddng vi khuan Bacillus subtihs 
PRO.Ol.C trong tat ca cac lhi nghiem. 

2.3. Tdi uu hda cic y^u id anh huong iia h i ^ 
qui k^t tu sinh hpc 

Tidn hanh khao sat anh hirdng ciia pH mdi 

' Phong thi 

tnidng, thanh phin mdi Irudng nudi cay, lieu lugng 
dung dich vi khuan Bacillus subtiiis PRO.Ol.C den 
hieu qua ket tu sinh hgc. Tir dd xac dinh dugc cac 
dieu kien thich hgp cho hidu qua kft lu cao nhat. 

2.3.1. Khao sat anh hirong ciia pH moi tnrong 
nuoi u 

Anh hudng cua pH mdi trudng nudi li den kha 
nang tdng hgp chat ket tu sinh hgc ciia chiing vi 
khuan Bacillus sublilis PRO.Ol.C dugc khao sat 
trong khoang pH tir 2 den 11. 

Thi nghiem duoc thuc hien gdm 10 nghiem thiic 
tuong ling vdi radi nghiem thiic la mdt gia tri pH 
khac nhau: 2, 3. 4, 5, 6, 7, 8, 9, 10, 11. Mdi nghiem 
Uluc dugc thuc hien vdi 3 lan lap lai. Chiing vi khuin 
dugc nuoi trong md, tnrong tdng hop chdt ket ta sinh 
hoc protein (Deng etal, 2003) vdi gia In pHduoc 

Tl Jr'i '^'i; u ' "P * '™*̂  "8 ' ' '™ 'hlic bang dung 
dich HCI IM hay NaOH 3M (Merck). Lac trdn may 

A n ^ d t h u f " ' ''^''- """S ''i'^h vi khuin se 
dugc danh gia kha nang kdt tu theo phuang phap da 
duoc mo ta o muc 2.2. Tii dd cho„ • 
mdj dudng nudi sinh khdi thich hoii , ' , 
chat kel ta sinh hoc dat hieu qua ket 1. .. 

2.3.2 Khao sat anh huong cua ,„ . 
nitrogen va khoang vo ca 

Cac ngudn carbon, nitrogen va kb. 
khao sat duoc tnnh bay trong bang 2 
dinh dudng nay duoc lua rhon vi ngu,. 
phd bidn la Yeast Extraci Merck) va i 
cdn lai cOa Trung Qudc 

gia tri pH 
fdng hop 

" carbon, 

' "i Vd CO 

"^ ngudn 
^ liliuca 
hda chat 
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hpp cho vi khuan tdng hop chat ket tu smh hoc cho 
ty Ie ket tu cao nhat. 

2.3.3. Khao sat anh hudng cua ty If nguon 
carbon, nitrogen va khoang vo ca den hieu qua tdng 
hop chat ke't tu sinh hoc 

Nhan sinh khdi chung vi khuan ti-ong mdi 
trudng gdm 3 nguon carbon, mtrogen va khoang da 
duoc chpn d thi nghidm trdn. Mdi ngudn dinh dudng 
se dugc chia thdnh 3 muc dp khdc nhau vd phdi hgp 
tao ra 27 nghiem thuc vdi ty le carbon, mtrogen vd 
khoang vo ca bd sung khac nhau (bang 3). 

Chung vi khuan duoc nhdn sinh khdi trong dng 
fancol 50 ml chiia 20 ml mdi tnrdng td hpp tir 3 
ngudn dinh duang vdi ty 1̂  khdc nhau, di^u chinh v^ 
gid tn pH cho ty le ket tu cao nhal da chgn, u Idc 150 
vdng/phut d nhiet dp SO Ĉ. Ddnh gia kha nSng ket tu 
vdi dung dich kaobn, phdn tich hoi quy tuy^n tinh 3 
nhan td tir dd chgn ra nghidm thuc cd ty Id bd sung 
thich hop cho vi khuan tdng hop chat k^t tu sinh hpc 
cho ty Ie ket tu cao nhat. 

K^t qua cudi cung chpn ra dupc mdi trudng tdi 
uu cd nguon carbon, nitrogen va khoang vd ca thich 

Bang 3. Nghidm thiic bd tri theo ki^u hodn todn ngdu nhifin khao sdt anh hudng cua cdc ^ 1§ carbon, 
nitrogen vd khodng vd ca d^n hifiu qua k^t tn sinh hpc 

Phuong phdp ti^n hanh bang cach nhdn sinh 
khdi chung vi khuan ti-ong 20 ml mdi trudng vdi su 
phdi hop cua ba ngudn carbon, nitrogen va khodng 
vd CO d tren, vdi gia tri pH da chgn, nhidt dd 30°C, Idc 
150 vdng/phut, sau thdi gian 1 ngdy tien hdnh xdc 
dmh hidu qua ket tu vdi dung dich kaolin theo nhu 
md ta d muc 2.2. Phdi hpp ba ngudn dinh dudng (3 
ngudn carbon + 4 ngudn nitrogen + 4 ngudn khodng 
vd ca) cd 48 nghiem thuc khdc nhau vd mdi nghiem 
thuc duoc thuc hien 3 Idn lap Iai (Bang 2) (phan tich 
theo Id phu bac 2). 

Bdng 2. Cdc ngudn carbon, mtrogen vd khodng vd ca 
dupc b6 sung trong mdi tnrdng nudi sinh khdi chung 

vi khudn Bacillus subtiiis PRO.Ol.C 
Ngudn khoang vfi 

CO 

KCl (0,5%) 
FeCl, (0,5)1) 
CaCl, (0,5%) 

K,HPO,(0,2%) + 
KH,PO,(0,5%) 

Ngudn nitrogen 

Acid glutamic (5%) 
Yeast extract (0,05%) 

Urea (0,05%) 
(NH,),SO, (0,05%) 

Ngudn 
carbon 

Glucose (1%) 
Sucrose (1%) 
Tmh bot (1%) 

Ngudn 

khoang vd c o 

K (a,%) 

K (a;%) 

K (aj*) 

K (a,%) 

Ngudn nitrogen 

N(b,%) 

1 

2 

3 

13 

14 

15 

25 

26 

27 

37 

38 

39 

N(b,%) 

4 

5 

6 

16 

17 

18 

28 

29 

30 

40 

41 

42 

N(b,%) 

7 

8 

9 

19 

20 

21 

31 

32 

33 

43 

44 

45 

N(b.%) 

10 

11 

12 

22 

23 

24 

34 

35 

36 

46 

47 

48 

Ngudn carbon 

C (c,%) 

C (c,%) 

C (c,«) 

C (c,%) 

C (c,%) 

C (c,%) 

C (c,%) 

C (c,%) 

C (c,%) 

C (c,%) 

C (c.,%) 

C (c,%) 

Ghi chu: K: ngudn khoang vo ca: a: miic do (%): N. ngudn nitiogen; b: mm: do (%); C: ngudn carbon, c: 

muc do (%) 

2.3.4. Khao sat anh huang cua nong do dich vi Tien hanh kiem ti-a kha nang kdt tij sinh hgc cua 
khuan bdsung chung vi khuan vdi kaolin d nhung nong dd khac 

nhau: 0.01; 0,05; 0,10; 0,15; 0,20; 0.25; 0,30%. Danh gid 
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kha nang ket tu bang cdch bd sung 10 ml dung dich 
\% mudi kim loai da xdc dinh d thi nghiem tren vdo 
90 ml dung dich kaolin (5 g/D vao cdc 250 ml. Sau dd 
them dung dich vi khuan tdng hop chdt ket tu sinh 
hgc d nhimg nong dd khdc nhau. Mdu ddi chung 
thirc hien tirong tu nhung khdng chung vi khuan 
tdng hpp chat ket tu sinh hpc. Khuay deu hdn hpp 
ti-en ti-ong 30 giay bdng mdy khudy tii, giu yen hdn 
hop ti-ong 5 phut, Idy phan ti-ong each mat nudc 2 
den 3 cm xac dinh chi so OD d budc sdng 550 nm. 
Tinh kha nang kdt tu va chon nong dp vi khuan tdng 
hpp chat ket tu sinh hpc cd khd nang ket tu cao nhdt 
Thi nghifim gdm 7 nghifim thuc vd mdi nghifim thuc 
duoc thuc hifin vdi 3 Idn lap lai. 

2.3.5. Thli nghifin hieu suat xii ly nudc thai ca 
sd che bifn sua dau nanh cua chiing vi khuan 
Bacillus subtihs PRO. 01. C 

Ap dung cac difiu kifin thich hgp vfi dp pH, mudi 
kim loai bo sung, ngudn dinh duang nudi vd lieu 
lupng dich vi khuan da tim dugc cho chung vi khuan 
Bacillus subahs PRO.Ol.C &^ xir ly nudc thai ca sd 
che bien sira dau nanh d quy md phdng thi nghiem 
(binh 10 lit). Qui trinh nhu sau: 8 lit nudc thai sau 
ch^ bidn sira ddu nanh duoc chira trong binh cd the 
lich 10 lil chua, bd sung mudi khoang kim loai, dung 
dich vi khuan thich hop; sue khi trong 5 phiit, de yfin 
60 phut. Thu phdn nudc ti-ong phia tren de xac dinh 
cac chi tidu pH, BODr„ TSS, hdm luong nita tdng, 
ham luang photpho tdng (P) va ham lupng amonium 
cua nudc thai sau xu Iy d phdng thi nghiem chuyfin 
sau, Trudng Dai hgc Can Tha. 

2.3.6. Ghi nhan ket qua va xd h • 

Sd lieu thi nghiem duoc phdn tich bang phan 
mfim thdng ke Statgraphics Centurion XVI.l va 
Microsoft Office Excel 2013. 

3 . NET QUA VA THAO LUAN 

3.1. Kdt qua tdi mi hda ddng vi khuan 

31.1. GiaaipH 

Ty Ifi kfit tu kaolin ddng vi khuan Bacillus 
subalis PRO.Ol.C luc ban dau la 9,77% d pH 2, sau 
khi pH indi tnrdng nudi cay nang Ien pH 3 cho ty le 
kfit tu cao nhat (12,25%) vd khac biet cd y nghia so 
vol cac dp pH khac. Kelt qua the hien d hinh 1 cho 
thay pH tij 2, 5 va 7. 8, 9.10,11 cho ty le ket tii kaolin 
giam ddn; d pH 4 giam so voi pH 3 nhung khdc biet 
nhiing gia tii pH khac va pH 6 cd ti Ie ket tu sinh hgc 

khdng khdc bifit vdi pH 4. Tuong ddng nghien iiw 
cua Zhi-qiang et al. (2007) chat kfit ti^ sinh hP̂  
MMFl tir hdn hop vi khudn MMl gdm hai chung 
Staphylococcus sp. (BAFRT4) vd Pseudomonas *?• 
(CYGSl) cho ty Ie ket tu cao nhat d pH tir 5.;"t den 6 
va nghien cuu cua 11 et al. (2009) chung Ricilhif 
lichenifomusXli cho thdy pH tdiuu cho su tdng hop 
chdt ket tu Id 6.5. 

''I 

L l 

A 
nsb 

Hinh 1. Anh hudng ciia pH d^n hifiu qud k^t tî  sinh 
hpc ddng vi khudn PRO.Ol.C 

Ghi chii: Nhirng sd tren nidi diem theo sau cung 
1 chu khong khac y nghia thdng ke a muc dp 1% 

Ct cdc gia tri pH khac nhau thi anh hudng khac 
nhau den kha nSng tdng hpp chat kdt lu sinh hoc cua 
ddng vi khuan Bacillus subtiiis PRO.Ol.C co pH anh 
hudng den dien tich tren bfi mat cila chat kel tu sinh 
hoc do cac nhdm chirc tao nen lam anh hudng d̂ n sir 
hdp Ihu va su lien kel giira chat kel tu vdi phan lis 
kaobn. Theo ket qua thi nghiem, pH 6 dmrc chon la 
pH mdi trudng nudi ddng vi khuan de thuc hien cac 
thi nghifim tiep theo vi pH 3 qua chua can phai dieu 
chinh acid vo catdn kinh phi khi dp dung dai U-a. 

3.1.2. Nguon carbon, ngudn nita va khoang v6 ca 

Ket qua lu bang 4 cho thay, lu 48 nghiem thiic 
mdi trudng gdm 3 chat tu ba ngudn carbon, nitrogen 
vd khoang vd ca thi ddng vi khuan Bacillus subtil/s 
PRO.Ol.C cho kha nang tdng hop chdt kd tu sinh 
hoc dat hifiu qua cao nhdt la 29,65% sau thdi gian ] 
ngay vdi thdnh phdn mdi tnrdng gdm ngudn carbon 
dang tinh bdt (1%), ngudn niti-ogen la urea (0,0596) va 
ngudn khodng vd ca la KCI (0,5%). 
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Bdng 4. Anh hu6ng cua ngudn carbon, nitrogen vd khodng vd co d6n khd ning tdng hpp chdt k£it txf. sinh hpc 
cua ddng vl khudn BacUhis subtiiis FRO.01.C 

Dong 
vi khudn 

Bacillus 
subalis 

PRO.Ol.C 

Ngudn carbon 

Glucose 
(1%) 

13,76% 

Sucrose 

(1%) 
22,37% 

Tinh bdt 

(1%) 
22,34% 

LSD.01.0.93 
CV = 8,92% 

(llulamalc 
(5%) 

16,92% 

17,95 
04,49 
14,18 
14,05 
28.45 
13,61 
14,56 
08,37 
30,96 
44,97 
15,08 
20,36 

Ngudn 
CV. 

Yeasl 
Exu-act 
(0,05%) 
21,21% 

26,28 
03,58 
20,23 
11,13 
43,97 
10,83 
59,74 
04,47 
21,10 
19,57 
19,33 
14,24 

ViU'ogen 
S,X4% 

Urea 
(0,05%) 

21,85% 

20,10 
08,55 
20,97 
13,52 
27.63 
14.73 
43,06 
19,31 
29,65 
25,51 
22,92 
16,28 

(NHJ.SO, 
(0,05%) 

15,97% 

12,30 
10,82 
17,25 
04,69 
14,35 
19,37 
18,21 
17,20 
31,89 
22,81 
16,41 
06,33 

Ngudn khoang vd ca 
KCl. 2538% 
FeClj- 16,57% 
CaCl,- 23,49% 

K,HP0,+KH,P04. 12,49% 
LSD.01=1.03 
C V . 6,04% 

KCl (0.5%) 
FeCl;(0.5%) 
CaCl, (0,5%) 
K,HPO, (0,2%)+KH,PO, (0,5%) 
KCI (0,5%) 
FeCI,(0,5%) 
CaCl, (0.5%) 
K,HPO,(0,2%)+KH,PO,(0,5%) 
KCl (0„5%) 
FeCI,(0,5%) 
CaCl, (0.5%) 
K^HPO, (0,2%) +KH..P04 (0,5%) 

3.1.3. Ty If tinh hot, ure va KCl 

Kdt qud tdi uu hda ty Id tmh bpt, urfi vd KCI bd 
sung trong thdnh phan mdi tnrdng nhan sinh khdi 
chung vi khudn Bacillus subtilisPRO.Ol.C duac trinh 
bay d bang 5 cho thay d cac nghiem thuc gom tinh 
bpt/sucrose (1%). YE/g!utamate (0,05%) vd 
FeCl:,/CaCL (0,5%) khdc biet cd y nghia so vdi cdc 
nghiem thuc cdn lai, tuy nhien nghiem thuc tinh bdt 
(1%). urfi (0,05%) va KCI (0,5%) thap han hai nghifim 
thuc trfin nhung khdng nhifiu vd xet ve mat kmh td 
thi sir dung hnh bpt thay cho sucrose hay urea thay 
cho YE/glutamate (0,5%) va KCl thay cho CaCl, se re 
han d sd lugng Idn. Difiu nay chung to thanh phdn 
dinh duong trong nudc thai hu tieu cd nhieu tinh bdt 
va su bd sung ure trong qud trinh che bien hu tifiu 
Idm tang kha nang tdng hop chat kdt tu smh hpc tir vi 
khudn ddng PRO.Ol.C. Tir ket qua thi nghiem chgn 
nghifim thuc tinh bdt (1%), urfi (0,05%) vd KCl (0,5%) 
Id thanh phan mdi tnrdng nudi cay chung vi khuan 
Bacillus subtiiis PRO.Ol.C cd ty Ie ket tii tdi uu nhat. 

Sir dung cdc sd heu kel qua thi nghiem tren 
phdn tich tim ra phuong trinh hdi qui nhifiu bien 
bang chuang trinh Statgraphics XM. dua tren 
phuong trinh xac dinh duoc nghiem thur tdi uu nhat 
cho mdi trudng nudi sinh khdi chung vi khuan 

Bacillus subalis PRO.Ol.C. K^t qua phan tich tirong 
quan cho thay ty lfi kfit tu (%) cd tuang quan vdi 10 
bien theo phuang trinh: 

Ty Ifi kfit tu = 51,6438 - 205,219*Hdm lupng KCl 
+ 52.1834*Ham luang tinh bdt + 494,686*Hdm lupng 
Urea + 215,759*Ham lupng KCPHam lu<mg KCl -
69,8813*Ham lupng KCl*Ham lupng tinh bdt 
1197,42*Ham luang KCl*Ham lupng Urea 
9,55548*Ham luong tinh bdt*Hdm lupng tmh bpt -
905.34*Hdm lirpng tinh bdt*Ham lugng Urea + 
620,119*Hdm lugng Urea*Ham lupng Urea + 
1940,33*Hdm luang KCl*Hdm lupng tinh bdt*Ham 
lugng Urea 

Dua vdo bang phan tich ANOVA, cd y nghia 
thdng ke giiia cdc bien d muc do tin cdy 99,0%, so lifiu 
thdng kfi binh phuang ciia R (R-squared la he sd 
tuang quan chi ra su tdc ddng cua cdc yeu td dinh 
dirong ngudn cacbon, ngudn nitrogen vd khoang vd 
ca) lac ddng den kha nang tdng hop chat kfit tu sinh 
hpc ty Ifi ket tu (%) cua chung vi khuan la 46,37%. Sd 
lifiu thdng kfi R-squared (adjusted f.f.) phu hpp hem 
de so sdnh cac md hinh vdi cac sd khac nhau cua cdc 
bifin ddc lap la 51,77%. Sai sd chuan cua cac udc tinh 
cho thdy dd Ifich chuan cua cdc so du la 8.61. Gid tri 
nay cd thfi dupc sir dung de xdy dung gidi ban du bdo 
cho cdc quan sdi. 
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Bang 5. Anh hirong cm sir thay ddi ty le (»9 tinh hot, (SO m*. (90 vA KCl (50 d&i ty If kft tv (59 cua chung " 

Ky hieu 

Bacillus subtihs 
PRO.Ol.C 

LSD.01-1.49 
CV (KC1).13,93% 

LSD.01-2.51 
CV (N) - 9,99% 

LSD.01.2.73 
CV (tinh bpt) 
- 9,89% 

Nguon KCi 

KCl (0,25%) 
27,95% 

KCl (0,50%) 
08,92% 

KCl (0,75%) 
16,71% 

LSD.Ol -1,49 

Ngu6n nitrogen LSD.01=n.s 

Ure 
(0,025%) 
17,32% 

23,34 

22,02 

22,96 

17,98 

08,08 

11,08 

09,02 

14,04 
18.62 

Ure 
(0,050%) 
17,65% 

34,36 

46,37 

37,30 

08,47 

08.36 

11.27 

14,86 

06,82 
07,03 

(0,075%) 
18,81% 

38,39 

12,75 

14,07 

03,58 

05,66 

05,77 

05,85 

34,75 
39,37 

Tinh bpt (%) 
Tinh bpt (0,50%). 16,35% 
Tinh bpt (1,00%). 19,43% 
Tinh bpt (1.50%)- 17.80* 
LSD.Ol . 1.30 

Tinh bpt (0.50%) 

Tinh b6t (1.00%) 

Tinh bpt (1,50%) 

Tinh boi (0,50%) 

Tinh hot (1,00%) 

Tinh bpt (1,5{«) 

Tinh bpt (0,50%) 

Trail bpt (1,00%) 

Tinli bgt (1,50%) 

Main plot 
Rep. 
KCI (A) 
Error (A) 

Subplot (B) 
A x B 
Error (B) 

SubsubplotC 
A x C 

d f 

2 

2 

4 

2 

4 

12 

2 

6 

SS 

24.2113 
4944.87 
24.7665 

24.2084 
925.603 
38.2079 

127.834 
3296.5 

M S 

12 10565 
2472.434 

6.19163 

12.10418 
231.4O08 
3.183995 

63.91715 
549.4173 

97.6019 24 40048 
2863.98 357 9974 

1.96 
399.32 

3.80 
72.68 

20.50 
176.24 

7.83 
114.84 

6.94 
6.94 

3.88 
3.26 

3.25 
2,36 
2.63 
2 21 

18.01 
18.01 

6.93 
5.21 

5.25 
3.35 
3.89 
3.04 

CV (A) * 13.93 

CV (B) % 9.99 

CV (C) 9t 9.89 

Error C 
Total 

112.225 3.117357 
12480 

Thay Ty le ket tu = A, Ham lupng Tinh bdt = X. 
Ham lupng Urea = Y, Ham luong KCI = Z, ta dupc 
phuong trinh: 

A = 51.6438 - 205,219*2 + 52,1834*X + 494,686*Y 
+ 215,759*Z*Z 69.8813*Z*X 1197,42*Z*Y 
9.55548*X*X 905,34*X*Y + 620.119*Y*Y + 
1940,33*Z*X*Y 

Khi cd dinh cdc bien X. Y. Z trong khoang bien 
dp X (0,5-1.5%), Y (0.02SO,075%) va Z (0,25 ,̂7556) 

25832.38 

phuong trinh hdi quy khdng cho ra dupc diem tdi uu 
trong mifin khao sat (khoang bien do cac bien). Tuy 
nhifin su tuong quan giira KCl va urea, urea va tinh 
bdt, tinh bgt va KCl cQng nhu tuong quan 3 nhdn td 
KCI X urea x tinh bpt d^u cd tri sd F rat cd y nghia 
thdng kfi (>0,01) (xem ban ANOVA). Vi the 3 nhar, to 
3 muc do: tinh bdt 1%, urea 0,05% va KCI 0,25% ldi mi 
nhdt vdi ty lfi k^t tu Id 46,37% (Bang 5). 

Qua ket qua hfin cho thay ty Ifi ket tu sinh lipc 
cd the tang them khi tang lieu lupng vi khuan ' y 1̂  
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ket tu cao d Ueu luang vi khuan 0 ^ cho ty le ket m 
22,157W. doi VO] ddng vi khuan Bacillus subtiiis 
PRO.Ol.C dat hifiu qud kfit tu sinh hpc cao so vdi cdc 
nghien cuu khdc nhm Dong Bacillus coagulants As 
101 li^u luang 40 ml/Iit cho ti lfi ket tu id 90% 
(Salehi2adeh et al., 2000), dong Bacillus 
lichenifomiis heu lupng 150 ml/L cho ti Ifi kfit tu 
98.4% (Shih etal., 2001). 

Cdc ndng do dung dich vi khuan 

Hinh 2. Anh hirdng cua li^u lirpng dung djch vi 

khudn lfin khd ndng k^t ĥ  sinh hpc cua ddng vi 

khudn BacillussubtihsPRO.Ol.C 

32. Thu nghifim hifiu qua xu ly nudc thai ca sd 
ch^ bi&i siia ddu ndnh d th^ tich 10 lit 

Ket qua xir ly nuoe thai ca sd che bien sira ddu 
nanh ciia ddng vi khuan Bacillus subtiiis PRO.Ol.C 
the hifin trong bdng 6 cho thay pH tang, chi lieu nita 
tdng giam 6.69%, phospho tdng gidm 9,37% va ham 
lupng amonium giam 87,8%. Cac chi tifiu nay so vai 
quy dinh nuac thai ddu ra ciia 
QCVN_40/2011/BTNMT deu dat. Chi tifiu TSS giam 
18.34% vd chi tieu BODs giam 6,68%, hai chi tieu nay 
chua dat so vdi quy dinh cua QCVN_ 
40/2011/BTNMT quy dinh nudc thai ddu ra loai A. 

Ket qua tir bang 6 cho thay pH nudc thai sau xu 
Iy cd tang nhe (trung tinh), lupng ammonium hda tan 
thap nhung cting gidm dang ke, dam tdng giam d 
muc A. phospho tdng thdp (dudi miic cho phep) 
trong khi nhu cdu oxi sinh hpc vd tdng chdt rdn la 
limg giam nh? (do xii ly trong thin gian ngdn); k^l 
qua na\' cho thdy hieu qua sir dung ddng B. subtiiis 
PRO.Ol.C de xir Iy nudc thai chfi bien sira ddu ndnh, 
qudn Nmh Kieu, thdnh phd Can Tho giam ddng k^ 
nhat TKN va TP dat yeu cau xa thai ra mdi trudng. 

Bing 6. K^t qu4 xijr ly nir6c thii ch^ bi^n sfta 

Chi tieu (theo bang 1) 

pH 
Ammonium (N NH/) 
Dam tong (TKN) 
Phospho tong (TP) 
Nhu cau oxi sinh hoc (BODO 
Tdng chat ran la lung (TSS) 

TruCTckhi 
xiily 

6,75 
1,02 
22.4 
3.2 

224.0 
185 

d^u ninh cua d6ng vi 
Sau khi xu ly voi 
Bacillus subtiiis 

PRO.Ol.C 
7,02 (tang) 
0,18 
20,9 
2,9 

213,5 
151 

khu^ Bacillus subtiiis PRO.Ol.C 
Ti le giam 

04.00 
87.81 
06,69 
09,37 
06,68 
18.34 

QCVN 40: 2011 
/BTNTMT 

A 
6-9 

5 
20 
4 
75 
50 

B 
5,5-9 

10 
40 
6 

150 
100 

Ghi chu:' Kft qua trung binh 3 lin lap lai 
4 . KET LUAN 

Ngudn carbon, nitrogen va khoang vd ca dung 
de nudi sinh khdi ddng vi khuan Bacillus subtdis 
PRO.Ol.C tdng hop chdt kfit tu sinh hoc cho hifiu qua 
cao la tmh bpt, urea vd KCl; a pH 6; vd Iifiu luang 
dich VI khuan 0,2%. Ung dung ddng vi khuan Bacillus 
subalis PRO.Ol.C trong xu ly nudc thai co sd che 
bien sita dau nanh bd sung mudi kim loai thich hop 
va lieu luong vi khudn 0,2%, sau 60 phut de ldng. Ket 
qua khao sal cho thay cdc chi tieu trong nudc thai ca 
sd chfi bien sua dau ndnh da giam xudng nhu ham 
luang BOD^ (6,68%); TSS (18.34%): mta tdng (6,69%); 
photpho tdng (9,37%) vd ham lupng amonium (87,8%) 
va pH nuoe thai tang nhe. 

Chiing Bacillus subalis PRO.Ol.C ket hop vdi 
chiing Bacillus subtihs PO.03.B de xir ly nudc thdi hu 
dfiu My Tho dat hieu qua cao trong giai doan dau cua 
qm trinh xir Iy nirdc thai hu beu hoan chinh hon. 
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OPTIMIZATION OF BIOFLOCCULANT PRODUCED BY Bacillus subtiiis STRAIN PRO.Ol.C 
AND ITS APPUCATION IN WASTEWATER TliEATMENT AFTER SOY-MILK PROCESSING 

Le Thi Loan, Cao Ngoc Diep 

Summary 

Wastewater after soy-milk processing of factones contain a large number of organic especially residual 
protein and it must be treated before discharging into the environment. Bioflocculation is an extracellular 
polymer, which is produced by microorganisms. It is safety, strong effect, biodegradable and harmlessness 
to humans and the environment m comparison to conventional synthesis flocculants, therefore they may be 
researched and applied in wastewater treatment from soy-milk processing factones. Bacillus suhtilis strain 
PRO.Ol.C was isolated from wastewater of .My Tho nce-noodle factones in Tien Giang province. Vietnam. 
The optimal medium foe Bacillus subdlis strain PRO.Ol.C consisted of starch (1.0%), urea (0.05%), and KCl 
(0.25%) at pH 6 with kaolin solution after 60 minutes together with CaCl̂  solution and 0 2% inoculant 
(bacterial liquid) increased the flocculaQng activity up to 46.37%. Applying this strain for wastewater 
treatment after soy-milk processmg. the results showed that it reduced Biochemical Oxygen Demand 
(BODO. total sobd suspension CTSS). total nitrogen, total phosphorus and ammonium concentrations 6 68%, 
18.34%, 6.69%, 9.37% and 87.8%. in companson to uuUal wastewater, respectively. Especially, total p 
total nitrogen, ammonium parameters and pH reached to A standard of QCVN_ 40/2011/BTNMT. 
Keywords: Bacillus subblis, bioflocculant, carbon source, nitrogen source, pH, wastewater 
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