KHOA HOC CONG NGHE

TOl UU HOA KHA NANG TONG HOP CHAT KET TU
SINH HOC CUA CHUNG VI KHUAN BACILLUS
SUBTILIS PRO.01.C VA THU NGHIEM XU LY NUOC
THAI SAU CHE BIEN SUA DAU NANH

Le Thj Loan', Cao Ngoc Digp?

TOM TAT

Nudu thal tir cac co sé sau ché bien sita daw nanh van con chua mat lirgng lon chit hiru co nhat Ja lugng
protein trong sita con lai s¢ gay 6 nhiém nudc nén can phai duoe sar ly truoe kv thés ra méy truong. Chat két
tu sinh hoc (bioflocculants) Ja mot hop chat cao phan tir duoc 16ng hop trong qua trinh phat nén cta cac vi
sinh vat. Chang co tac dung nhanh chong va an toan cho con nguén vi mé truong nén duge nghien ctru va
img dung dé xi ly nude thar. Chung vi khuin Bacillus subohs PRO.01.C duoc phan lap tr mau nude théi co
5o san xual hi téu My Tho o tinh Tién Giang, ¢6 kha nang tong hop chat két tu sinh hoc vér thanh phan
n6i trromg (i ru gém tinh bot (1,00%), urea (0.05%), KC) (0.25%) & pH 6 cho ty 1¢ két tu 46,37% voi dung
dich kaolin sau 60 phut dé ldng. bé sung dung dich CaCl, va 0,2% dich nuéi sinh khéi vi khudn. Ung dung
chiing vi khuin nay trong xu Iy nuoc thas sau ché bién sim dau nanh da lam mam cac chi s6 BOD., chi s8
TSS. chi s6 nito téng, chi sé photpho téng va him hrong amomum lan luot 1a 6,68%, 18,34%, 6,69%, 9,37% va
87.8% so véi chi s6 ban ddu. Chi tiéu photpho téng. mto téng. ham lugng amont va pH nude thir dat tiéu
chuin A cia quy chuan QCVN_ 40/2011/BTNMT.

Tir khéa: Bacillus subtihs, ngudn carbon, nguon mirogen, két tu sinh hoc, mase thai co so ché bien stm it

ninh, PH.

1. 601 THIY

Ngay nay sua la 1 trong nhimg loar thue an can
thiét cho con ngudi. Sira dju nanh 1a 1 rong nhimg
nguon sira thue vat khong thua kem gi vé mat dinh
dudmg so van sira dong vat, chinh vi vay sira dau nanh
la nguén dinh duony phiong pha cho tat ca cac loai vi
sinh vat trong dat phat tnén, nhat la nguén protem
sirm hay con goi la casein, gay ra mai hdi thor
(Pouilieute et af, 2010).

Cong nghé két ty (Flocculation technology) da
dugr sir dung rong ra trong linh vire xir Iy nuoc thay,
dac biét la trong cong doan tén xur ly cda nhiéu he
théng xur ly nuéc tha, wu diéin clia qua trinh nay 1a
dau tu co so ha tang nho va thoi gian xit ly ngin.
Trong do. chat két tu sinh hoc (bioflocculant) la san
pham cua hop chat cao phan fr duge hinh thanh
trong qua trinh phat t1én caa vi smh vat (Shih et a/,
2001). Vi khudn 16ng hop chat két tu sinh hoc la
nhimg loar vi khuan ¢6 kha nang sir dung cac chat
dinh duomg trong méi tuomg dé tong hop cac hop
chat da phan nr trong té bao c6 kha nang tao su két tu

'NCS chuyén nganh Vi smh vit hoe. Truong Dai hoo Can
Tho

“Vign Nehién ciru vi Phatirén Cong nghé Sinh ho,
Truimg Dai hoc Cin Tho

vin cac chat khac nhau hinh thanh mgt khéi nhay
ling xuong day va hop chat dugc tét ra ngoai moi
truong hoac rén bé mat té bao vi khuan.

Trong xit ly nuoc thai, chat két tu sinh hoc co
nguén goc tir vi sinh vat duge su dung dé xir ly nuoc
thar tir xi nghiép nhuom (Zang et al, 2002; Deng et
al, 2005). cac chat lo Iimg vo co (bentonite, dat sét,
Ca(OH) ,. alumimum oxide) (Shih et al, 2001; Yim et
al, 2007), acid humic (Zoubouhs ef af, 2004) va cac
chal lo Iimg khac (Saletuzadeh er al, 2000). Su két
tu cac vat chal nay guip lam giam cac chi tiéu nhu
COD va mét phan do duc cia nuéc thii trude khi
dwoc xu ly bing phuong phap khac (Gong ef al,
2008). I'rong nghién ciu nay, bar bao trinh hay két
qua t6i uu hoa cac yéu t6 anh huong dén hieu qua két
tw sinh hoc cua dong vi khuén Bacillus subtilis
PRO.0L.C va img dung trong xu Iy nuoc thar cac co
50 ché bién sira dau nanh thong qua xac dinh cac chi
iéu BOD;va TSS, ham luong nito 16ng, ham luong
photpho téng (P) va ham luong amonium trong thanh
phan nuoc thai.

2. VAT LIEU VA PHUDNG PHAP

2.1. Vit lieu

St dung dong wvi khuan Bacillus subulis
PRO.01.C phan lap tu nudc thai cia cac co s¢ san
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xudt hy tiéu & My Tho, tinh Tién Giang (Leé Thi Loan
etal, 2018).

Nuoc thai co s¢ ché bién sira ddu nanh tai chg
Humg Lon, quan Ninh Kiéu, TP. Can Tho. Két qua

hamAIuvn'g cic chi tiéu ban ddu coa ngue ot L
€0's6 ché bién sira dau nanh duoe trinh b, v bAE .

Bang 1. Ham lugng céc chi tidu cia nude thai ché bién stra dau nanh, quan Nigh Kidu, thanh pho an Th?
in 2N

pH | 675 6déng 55 den
Amonium (N_NH,") ‘ 1.02 mg/L” 5 ' 10

Dam tong (TKN) l 22,4 mg/L” 20 40

Phospho téng (TP) [ 32mg/L” 4 6

Nhu cau oxi sinh hoc (BODy) 224 mg/L” 75 150

Téng chél rdn lo img (TSS) 185 mg/L"" 50 100

(Nguon: * Vi sinh vt dit ~ Vien NC&PT Cong nghé Sinht lpe, Truong Daj hoc Can Tho: *+ Phong thi

nghiém chuyén siu, Trromg Pai hoc Can Tho

2.2. Xac dinh ty 18 ké&t tu sinb hoc

Dong w1 khuin Bacillus subnlis PRO.01.C duge
nué cdy trong 50 ml moi truong tong hop chat két tu
sinh hoc protein (Hazana ef af. 2008), vén thanh phan
1 lit moi truong gém: Glucose 20 g, |- acid glutanuc
50 g. MgSO,.7H,0 0.5 g, veast exiract 0,5 g va diéu
chinh gia tri pH = 7 trong binh tam giac 100 ml. Lic
trén may lic xoay vong & téc do 150 vong/phat &
nhiét do 30°C.

Dung dich vi khudn sau thoi gian 1 ngay nuéi
cdly duoc sir dung dé kiém tra kha nang két tu bang
hén hop gom 90 ml dung dich kaolin (5 g/, 10 mi
dung dich CaCl, 1% va bo sung 100 yl dung dich vi
khudn vér mat 6 >10" & bao/ml (i le 0.1%). Hén
hop duoc khudy déu G0 vong/phit trong 30 giay
bing may ldc sau do dé yen 5 phut, phan trong &
trén cach mat nuoc 2 cm duoce liy dé xac dinh do
duc quang phé & budc song 550 nm (Deng er al,
2003). Mau déi chung thue hién tuong tu nhumg
khéng bé sung dich vi khuan, ty 1é két tu dugr tinh
theo cong thiie:

trudng, thanh phan méi truong nuo; cdy. héu leong
dung dich vi Khudn Bacillus subtilis PRO.0L.C dén
hiéu qua ket tu sinh hoc. Tir do xac dinh duot cac
diéu kuén thich hop cho hiéu qua ket ty cao nhal.

2.3.1. Khao sit anh huong cia PpH moi truong
nuoi t

Anh huéng ctia pH méi truomg nuoi o dén kha
ming tong hop chat két tu sinh hoc coa ching vi
Kwan Bacitlus subtilis PRO.01.C dugc khao sat
trong khodng pH tir 2 dén 11,

Thi nghiém duoc thuc hién gom 10 nghiém thue
twong (mg voi mét ngluém thie 14 mét gia m pH
khic nhau: 2,3,4,5,6,7, 8,9, 10, 1. M3i nghigm
thuc duoe thue hién véi 3 14n Iap lai, Ching vi khudn
duge 1UO! rong mér trudmg téng hop chit két tu sinh
ho;c pro}em (Meng er al, 2003) véi gia tr; pH duoc
d?eu chinh phy hop & timg nghiém thirc Séng duﬁg
(’l.](‘h HCt lM hay NaOH 3M (Merck). Lic trén may
lac xoay vong & (é¢ dg 150 vong/phit & nhiét do
30°C. Sau théi gian | ngay, dung dich vi khudn se

duoc danh gid kha nang ke
0 n 81 khi nang ket ty theo phy a
duot mé ta & myc 22.Tu do chone i phdo o8

ODgiidme = 0Dmis N O UGG NG sink Khdi (hich hoy, R g"é trjth
oD N oo chat ket tu sinh hoc day ey qui ki“l " “ngfop
do1 claimg o ‘ '
s 232 ((Imo Sat anh huong cia 5., . ., carh,
Phuong phap nay duoc sir dung dé xac dinh ty  2Hrogen va klivdng vg e
i¢ két tu smh hoc ciia dong vi khudn Bacudlus subtils Cac ngudn carbon, pyiy,o va ki "
PRO.01.C trong Uit ca cac thi nghiem. khio sat duoc tnh baly n: bang L SV
2.3. Téi wu héa cac yéu t6 anh huimg dép hidu dln}] duun;z nay duoc Wz o Jion vi ngues N h‘:_iuon
qua két tu sinh hoc phd b‘e"_ IBTY('%M Extrac: Terck) va ¢ e, Chc,.q
on lai " . al
Tién hanh khao sat anh huéng cua pH mé con lai cda Trung Quie
R NONG NGHIEP VA PHAT TRIEN NONG THON v 1 - THAN
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Phuong phap tién hanh bang cach nhan sinh
khér ching vi khudn trong 20 ml méi truéng véi su
pho1 hop caa ba nguén carbon, nitrogen va khoang
VO €O O trén, von gia tr pH da chon, nhiét do 30°C, lic
150 vong/phut, sau théi gian 1 ngay tién hanh xac
dinh hi¢u qué két tu vor dung dich kaolin theo nhu
mo (@ o muc 2.2. Phér hep ba nguén dinh duéng (3
nguon carbon + 4 ngudn nitrogen + 4 nguén khoang
v6 o) ¢6 48 nghiém thuc khac nhau va méi nghiem
thue dugce thye hien 3 lan lip tar Bang 2) (phan tich
theo 16 phy béc 2).

Bang 2. Cac ngudn carbon, nitrogen va khoang v6 co
duye bd sung trong méi trudmg nudi sinh khéi chiing
vi khudn Bacillus subtilis PRO.01.C

Nguén kheang vo Nguén nitrogen Nguén
co carbon
KC (0,5%) Acid glutamic (5%) | Glucose (1%)
FeCl, (0,5%) Yeast extract (0,05%) | Sucrose (1%)
CaCl, (0,5%) Urea (0,05%) Tinh bat (1%)
K,HPO,(0,2%) + (NH),S0, (0,05%)
KH,PO,(0.5%) |

Ké1 qua cudi cang chon ra duge médr truomg o1
1 ¢6 ngudn carbon, nitrogen va khoang va co thich

hop cho vi khuan téng hop chat két e smh hoe cho
ty 1€ keét ty cao nhat.

233 Khdo sat dnh hwong cia v Ié nguon
carbon, nitrogen vi khodng vo co dén hicu qua tong
hop chat két ry sinh hoc

Nhan sinh khoi chung vi khuin trong moi
truong gom 3 nguon carbon, nitrogen va khoang da
duge chon ¢ thi nghiem trén. Mér nguén dinh dwong
s€ duge chia thanh 3 muc do khic nhau va phoi hop
tao ra 27 nghuém thire véi ty 1¢ carbon, nitrogen va
khoang vé co bo sung khac nhau (bang 3).

Chung vi khudn duoc nhan sinh khoi trong ong
fancol 50 ml chira 20 ml moi truong t6 hep tir 3
nguon dinh duéng vor ty 1¢ khac nhau. diéu chinh vé
gia tn pH cho ty 1é két tu cao nhil da chon, U lic 150
vong/phit & nhiét dp 30°C. Danh gia kha nang két tu
voi dung dich kaolin, phan tich héi quy tuyén tinh 3
nhan 16 tr dé chon ra nghiém thire ¢6 ty 1é bé sung
thich hop cho vi khuan téng hop chal két tu smh hoc
cho ty lé két tu cao nhat.

Bang 3. Nghiém thire b8 tri theo kiéu hoan toan ngiu nhien khéo sat anh hudng cia cAc ty 1¢ carbon,
nitrogen va khoang v6 co dén hieu qua két tu sinh hoc

Nguén Ngubn nitrogen Ngudn carbon [
khoang vé co N (b,%) [ No® N (b.%) [ N b
1 4 7 10 C(c®»
K (a,%) 2 5 8 11 C (%)
3 5] 9 12 C (%)
13 16 19 2 Ce®
K (a%) 14 17 20 23 C (%)
15 18 21 2 Clc®
25 28 31 34 C (%
K (a;%) 26 29 32 35 C (%)
27 30 33 36 C (%)
37 40 43 46 C (%)
K (%) 38 41 44 47 CeX |
39 42 45 48 C(c®) J

Ghi clui: K nguon khoang vo co: a: muc do (%): N. nguon mirogen, b: muc do (%), C: nguon carbon, ¢:

mre do (%)

2.34. Khdo sdt anh hwong ciia nong do dich vi

khuan bo sung

Tién hanh kiém tra kha nang ké1 tu sinh hoc cia
ching vi khuan voi kaolin & nhing nong dé khac
nhau: 0.01; 0,05; 0.10: 0,15; 0,20: 0,25; 0.30%. Banh gia
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kha nang két tu bang cach bé sung 10 ml dung dich
't muds kim loar da xac dinh & thi nghiemy wén vao
90 ml dung dich kaobn (5 g/1) vao coc 250 ml. Sau do
thém dung dich vi khudn t6ng hop chat két tu sinh
hoc ¢ nhimg néng do khac nhau. Mau dé1 chimg
thue hien twong o nhung khong ching vi khuan
tong hop chit kél tu sinb hoc. Khudy déu hon hop
tren rong 30 giay bang mav khuay tir, gitr yén hén
hop trong 5 phut, 1dy phan trong cach mat nuoe 2
dén 3 cm xac dinh chi s6 OD & buge séng 550 nm,
Tinh kha nang ket tu va chon nong do vi khuan 16ng
hop chat két tu sinh hoc co kha nang két tu cao nhat.
Thi nghiem gom 7 nghiem thue va méi nghiem thure
duoe thue hién vén 3 lin 1ap lai.

2.3.5. Thu ngliém hicu sudt xur v moe thai co
s6 che bién sira du nanh cia ching vi kiin
Bacillus subtilis PRO.01.C

Ap dung cac dieu kién thich hop vé do pH. must
kun loar bé sung. nguén dinh duéng nuéi va licu
luemg dich vi khudn ¢4 tim dugc cho chang vi khuan
Bactifus subnhs PRO.01L.C dé xu Iy muroc thai co so
ché bién stra dau nanh & quy mé phang thi nghiem
(binh 10 1it). Quu trinh nhu sau: 8 lit nude thar sau
ché bién sita dau nanh dwoc cinra trong binh ¢o thée
tich 10 lit chua, b6 sung mué1 khoang ki loai, dung
dich vi khuan thich hop; suc khi trong 5 phiit, dé yén
60 phat. Thu phéan nurév trong phia trén dé xac dinh
cac chi tién pH, BOD;, TSS. ham luong nito 16ng.
ham luong photpho téng (P) va ham hrong amonum
cua mroc thar sau xu Iy ¢ phong thi nghiém chuyén
siu, Truong Dai hoc Can Tho.

2.3.6. Ghi nhan két qua va xur v

S6 heu thi nghém dioe phan tich bang phan
mém théng ké Staigraphics Centurion XVILI va
Microsoft Office Excel 2013.

3. KET QUA VA THAD LUAN

3.1. K&t qua t6i wru hoa dong vi khudn

311 Gidm pH

Ty ¢ két tu kaolin dong wi khudn Bacilus
subtihis PRO.OLC luc ban dau 1a 9.77% & pH 2. sau
K pH mér tuomg nuoi cay nang lén pH 3 cho ty lé
ket ty cao nhat (12.25%) va khac biét co ¥ nghia so
ven cac do pH khae. Két qua thé hién & hinh 1 cho
thay pH 1r 2, 5va 7. 8.9, 10, 11 cho 1y 1€ két t kaolin
giam dan: & pH 4 giam so von pH 3 nhumg khac biét
nbimg gia tri pH khac va pH 6 co U 1e kér ta ssinh hoc

khéng khac biét voi pH 4. Tuong déng nghien o
cta Zhi-qiang et al (2007) chal kél wy sinh ho¢
MMEY nr hén hop vi khuan MM gom ha ching
Staphylococcus sp. (BAFRTY) va Peeudomonas S
(CYGS1) cho ty lé ket tu cao nhat o pH tiy 5.5 den €
va nghién cuu cta 1 er 2l (2009) ching Pacilfus
Lchenutoris X14 cho thay pH téi tu cho su tong hop
chat két tula 6.5.

Bo~

s - 123

Hinh 1. Anh huéng ciia pH dén hi¢u qua két ty sith
hoc dong vi khuin PRO.01.C

Ghi chu: Nhimg s6'trén mor dicn theo sau cing
1 chir khong khic v nghia thong ké o mie di 1%

O cac gid tri pH khac nhau thi anh huong khic
nhau dén kha nang tong hop chit kit t sinh hoe ciia
dong vi khuan Bacillus subulis PRO.01L.C co pH anh
huong dén dién tich trén bé mat cua chat ket u sinh
hoc do cac nhom chire tao nén lam anh hudamng dén sy
hap thu va su lien két gira chat két (w vén phin i
kaohin. Theo két qua thi nghiém, pH 6 duoc chon 3
pH moi truomg nubi dong vi khuan dé thue hién cac
thi nghiem uép theo vi pH 3 qua chua can phi hiéy
chinh acid vo co ton kinh phi khi ap dung dai (ra

3.1.2. Nguon carbon, nguon nito va khoing v oo

Két qua tir bang 4 cho thay, tu 48 nghiém thie
moi buemg gam 3 chat tr ba nguon carhon, Mlrogen
va khoang vo co thi dong vi khuan Bacillus by
PRO.0L.C cho kha ning tong hop chat ket 1y gpp
hac dat hiéu qua cao nhat Ja 29.65% sau thei gy 4
ngay voi thanh phan mé) ruong gém nguin carbon
dang tinh hot (1%). nguon nitrogen la urea (0,05%) v
nguon khoang vo co'la KCI (0.5%).

A NONG NGHIEP VA PHAT TRIEN NONG THON - KY 1 - THANG 1172019



KHOA HOC CONG NGHE

Bang 4. Anh huéng cia ngudn carbon, nitrogen va khoang v6 co dén kha nang téng bop chat két ty sinh hoc
: cuia dong vi kbudn Bacillus subulisPRO.O1.C
! ! Nguén Nitrogen

‘Ngudn khoang vo co |

Dong C.V= 8514 o KCl = 25,38%
vikhudn |Nguén carbon ' Glutamate  Yeast Urea  (NH,).80, | FeCly= 16.57%
(5% Extract  (0,05%) (0.05%) CaCl,= 23.49%
| (0,05%) | ‘ K,HPO+KH,PO, = 12,4%
1692% | 2121% | 21,85%  1597% LSD.01=1,03
. | i C\=604%
1795 | 2628 | 20,10 | 1230 |KCI(0.5%)
Glucose 0449 | 0358 | 0855 1082 [FeCl,(0,5%)
(1%) 1418 | 2023 | 2097 | 1725  [CaCl. (0.5%) |
13,76% 1405 | 1113 | 1352 | 04.69 |KHPO,(0.2%)+KH,PO,(0.5%)
Bacillus 2845 | 4397 27,63 1435 KCl (0,5%)
subtils Sucrose 13,61 | 1083 14,73 1937 [FeCly(0,5%)
PRO.01.C (1%) 14,56 59.74_ | 43,06 1821 __ICaCl, (0.5%)
22,37% 08,37 04,47 19.31 17,20 |K,HPO,(0.2%)+KH.PO,(0.5%)
Tinh bot 30.96 2110 | 2065 | 3189 |KCl (0.5%)
(1% 44,97 1957 | 2551 | 2281 [FeCl(0,5%) B
22,34% 15,08 1933 | 2292 | 1641 |CaCl, (0,5%)
LSD.01=0.93 | 20,36 14.24 { 16,28 0633 |K.HPO,(0,2%)+KH PO (0.5%)
C.V=892% |

3.1.3. 1y I¢ tinh bot, uré va KCI

K&t qua tor uu hoa ty I tinh bot, uré va KCI bé
sung trong thanh phan moi tnromg nhan sinh khét
chung vi khuin Bacillus subtilis PRO.01.C duoc tninh
bay ¢ bang 5 cho thdy & cac nghiém thuc gom tinh
bot/sucrose  (1%).  YE/glutamate  (0,05%) va
FeCly/CaCl, (0.5%) khiac biét ¢6 y nghia so voi cac
nghiém thie con lai. tuy ntien nghiém thie unh bot
(1%), uré (0.05%) va KCI (0.5%) thip hon hai nghém
thirc trén nhung khong nhieu va xet vé mat kinh té
thi str dung tinh bt thay cho sucrose hay urea thay
cho YE/glutamate (0.5%) va KCI thay cho CaCl, sé ré
hon & s6 lwong lon. Pién nay chung 16 thanh phin
dinh duomg trong nwov tha hi téu ¢6 nhiéu tinh bot
va su bo sung uré trong qua trinh ché bién hu téu
lam tang kha nang tong hop chdt két t sinh hoc tir vi
khuin dong PRO.01.C. Tir két qua thi nghiém chon
nehiém thue tnh bét (1%), uré (0.05%) va KC1 (0,5%)
la thanh phan méi truomg nués cdy ching vi khudn
Bacillus subtilis PRO.0L.C ¢6 ty 1é két tu téi uu nhat,

Str dung cac so béu két qua thi nghiem trén
phan tch tim ra phuong trinh hér qui nhiéu bién
bang chuwong trinh Staigraphics XVI, dua tén
phuong trinh xic dinh duot nghiém thic o1 vu nhat
cho tméi tuomg nuoi simh khéi ching vi khuan

NONG NGHIEP VA PHAT TRIEN NONG THON - KY 1 - THANG 11/2019

Bacillus subulis PRO.01.C. Két qua phan tich tuong
quan cho thay ty 1é két tu (%) c6 tuong quan vén 10
bién theo phuong trinh:

Ty lé két tu = 51,6438 - 205,219*Ham luong KCI
+ 52,1834*Ham luong tinh bot + 494,686* Ham luong
Urea + 215,759*Ham luong KCI*Ham luong KCI -
69.8813*Ham lugng KCl*Ham luong tinh bot
119742*Ham  luong KCl"Ham lugng Urea
9.55548*Ham luong tinh hot*Ham lugmg tinh hjt -
905.34*Ham luong tinh bot*Ham lugng Urea +
620.119"Ham Juong Urea*Ham luong Urea +
1940,33*Ham luong KCI*Ham luomg tinh bot*Ham
luong Urea

Dua vao bang phan tich ANOVA, ¢6 y nghia
thong ké gitra cic hién & muc do tin cay 99,0%, s6 liéu
thong ké binh phuong cua R (R-squared la he s6
tuong quan chi ra su tac dong cia cac yéu to dinh
duong nguon cacbon, ngudn nitrogen va khoang vo
c0) tac dong dén kha nang tong hop chat két tu sinh
hoc ty 1é két tu (%) cua ching vi khuan la 46,37%. So
litu thong ke R-squared (adyusted ££) phu hop hon
dé so sanh cac mo hinh véi cc s6 khac nhau cva cac
bién doc lap la 51,77%. Sai s6 chuan cua cac uge tinh
cho thdy dé lech chuin cia cac s6 du la 8.61. Gia tri
nay c6 thé dugc st dung dé xdy dung gioi han dy bao
cho cac quan sat.
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Biing 5. Anh huéng cita sy thay déi ty 1 (%) tinh bot, (%) ure, (%) va KCI (%) dén 1y 1¢ két ty (¥ cina ching ¥

— khuin Bacillus subtilis PRO.01.C T
‘ I Nguon nitrogen LSD.01=n.s | Tinh bot (%) |
| : ‘ ) ) Tinh bot (0.50%)= 16.35%
vt o oy Ure Uré Ure e 4
| Ky méu Nguon KCl o = 19,43%
} 00259 | 0050%) | @075 | Lm0t (LOOR=19.5
1732% | 1765% | 1881% | Lohbot(LS0%)- 1%
’ : LSD.O1=130 |
Bacillus subtihs 23,34 34.36 38,39 Tinh bt (0.50%)
Froe ™™ ez : o
e 27.95% 22,02 | 46,37 12,75 Tinh bot (1L.00%) |
| o
LSD.01=1.49 22,96 | 37,30 14,07 Tinh bot (150%) |
CV (KCI)=13,93% 17,98 08.47 03,58 Tinh bot (050%) |
e 08,08 3 Tinh bot (L0
5 inh bét F.
Dol 08.92% X 0836 05,66 :
CV (N) =9.99% 11,08 11.27 05,77 Tinh bot (1,50%)
Tinh bot (0.50%)
. KC1 (0.75% 09,02 14,86 05,85 T o (
cv (imh l;()l) 16,71% 14.04 06.82 34,75 T'inh bot (1.00%)
. 18,62 07.03 39,2 N
=9.89% LSD.01 1,49 3937 Tinh bot (1.50%)
i —
ANOVA
F bang
af SS MS F tinh 5% 1%
Main plot
Rep. 2 24.2113 12 10565 1.96 6.94 18.01
KCl (A) 2 A4944.87 2472.434 399.32 6.94 18.01 CV (A) % 13.93
Error (A) 4 24.7665 6.19163
Subplot (B) 2 24.2084 12.10418 3.80 3.88 6.93
Ax8 4 925.603 231.4008 72.68 3.26 5.21 CcviB) % 9.99
Error (B) 12 38.2079 3.183995
Subsubplot C 2 127.834 63.91715 20.50 3.25 5.25
AxC 6 3296.5 549.4173 176.24 2.36 3.35 cv{C) % 9.89
BxC a 97.6019 24 40048 7.83 2.63 3.89
AxBxC 8 2863.98 3579974 114.84 221 3.04
Error C 36 112.225 3.117357
Total 80 12480
CF = 25832.38

Thay Tv lé két tu = A, Ham luong Tinh bot = X.
Ham luong Urea = Y, Ham luong KCI = Z. ta duoc
phuong trinh:

A=516138-
+ 21575922
9.55548*X*X
1940.33*Z*X*Y

Khi ¢¢ dinh cac bien X. Y. Z trong khoang bién
do X (0.51.5%). Y (0.0250.075%) va Z (0.2540.75%)

205.2194Z + 52,1834*X + 494,686*Y
69.8813*Z*X 1197.42*2*Y
905347X*Y  +  620.119*Y*Y  +

40
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phuong trinh héi quy khéng cho ra duge diém 16 wu
trong mién khio sat (khoang bién dé cac bién). Tuy
nhién sy twong quan gira KCI va urea, urea va tinh
bot, tinh bt va KCI cong nhu tuong quan 3 nhan to
KCl x urea x tinh hat déu co tri si F rit co y ngh)a
théng ke (>0,01) (xem ban ANOVA). Vi thé 3 nha, 1
3 mure do: tinh bot 1%, urea 0,05% va KCl 0.25% 161
nhat véi ty 1é két tu Ja 46,37% (Bing 5).

Qua két qua wen cho thay 1y I¢ ket w sinh 2oc

c6 thé tang them khi tang liéu lugng v khuan A

019
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ket fu cao 6 hiéw luong vi khuan 0.2% cho tv 1é két tu
22.157% doy vor dong v khudn Bacillus subulis
PRO.01.C dal hiéu qua két tu sinh hoc cao so vo cac
nghién ctu khac nhw Dong Bacillus coagulants As
101 kéu lyong 40 ml/lit cho & le két w la 90%
(Salehizadeh  er  a/, 2000). dong Bacillus
hehemtornus héu luong 150 mi/L cho ti le két tu
98.4% (Shih et al, 2001).

Ledos Gy 240017 340,05
010 4-015% 6027
7025, B30

wr.

E IR

Cac nong do dung d;ch vi khuan

Hinh 2. Anh huéng ciia lidu lugng dung dich vi
khu#n len kha ning két ty sinh hoc ctia dong vi
khuin Bacillus subtilis PRO.01.C

[URT7
BN

Béng 6. Két qua xir ly puge thai ché bién stra d3u nanh cta dong vi khudn Bacillus subtilis PRO.01.C

3.2. Thir nghiém hiéu qua xit ly nude thai co s
ché bién sira dan nanh & thé tch 10 Lit

Két qua xit I nuov thai co so che bién sima dan
nanh cva dong v khwan Bacilius subtilis PRO.01.C
thé hién trong bang 6 cho thdy pH tang. chi héu mto
16ng gam 6,6%. phospho téng giam 9.37% va ham
luong amonium giam 87.8%. Cac chi tiéu nayv so vor
quy  dinh nuoe thar  dau ra cua
QCVN_40/2011/BTNMT déu dat. Chi ticu TSS giim
18.34% va chi néu BOD; giam 6,68%. hai chi héu nay
chva dat so ver quy dinh cua QCVN_
40/2011/BTNMT quy dinh nirde thai dau ra loai A,

Két qua fir bang 6 cho thay pH nudv thai sau xir
ly co tang nhe (tung tinh), hegng ammonium hoa tan
thap nhung cing giam ding ké, dam tong giam &
muc A. phospho tdng thip (duét nurc cho phep)
trong khi nhu cau oxi sinh hgc va tong chét rin lo
limg @am nhe (do xit ly trong thin gan ngan): ket
qua nay cho thay hiéu qua s dung dong B. subbls
PRO.01.C dé xu ly nude thai ché bién st dau nanh,
quan Ninh Kiéu, thanh phé Can Tho giam dang ké
nhat TKN va TP dat yéu cau xa thai ra méi truomg.

Truée khi Sau khi xtr ly vai Ti lé giam QCVN 40: 2011
Chi tiéu (theo bang 1) xirly Bacillus subulis %) /BINTMT
| PRO.01.C ‘ A B
|pH 6.75 7.02 (ting) 04,00 6-9 55-9
Ammonium (N_NH,) 1.02 0,18 | 8781 5 10
Dam téng (TKN) 224 209 | 06,69 20 40
Phospho téng (I'P) 32 29 09,37 14 | 6
Nhu cdu oxi sinh hoc (BOD9 224,0 213.5 06.68 75 150
| Tong chat ran lo kmg (I'SS) 185 151 18,34 50 100

Ghi chi: Két qua trung binh 3 lin lap lai

4. KET LUAN

Nguon carbon, nitrogen va khoang vo co dung
aé nuéi sinh khér dong vi khuan Bacillus subulis
PRO.01.C téng hop chat két tu sinh hoc cho hién qua
cao 13 unh bot, urea va KCI: & pH 6: va héu luong
dich vi khuin 0,2%. Ung dung dong vi khuin Bacillus
subuhis PRO.0OLC trong x(r ly nuov thar co 5o ché
bién sira dau nanh bé sung mudr kum loa thich hop
vi héu luong vi khudn 0.2%, sau 60 phit € ling. Két
qua khao sat cho thay cac chi béu trong nuoe thai co
s& ché bién st dau nanh da @am xudng nhu ham
lwong BOD; (6.68%): TSS (18.34%): nito téng (6.69%);
photpho téng (9.37%) va ham luong amonium (87.8%)
va pH nuov thai ting nhe.

Chung Bacilus subtibs PRO.01.C két hop vin
chung Bacillus subtihs PO.03.B dé xuir ly nude thar ha
uéu My Tho dat hiéu qua cao trong giai doan dau cta
qui trinh xr ly nude thar hi uéu hoan chinh hom.
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OPTIMIZATION OF BIOFLOCCULANT PRODUCED BY Baciflus subtilis STRAIN PRO.01.C
AND ITS APPLICATION IN WASTEWATER TREATMENT AFTER SOY-MILK PROCESSING

Le Thi Loan, Cao Ngoc Diep

Summary

Wastewater after soy-milk processing of factores conlan a large number of organic cspecially residual
protein and it muslt be treated before discharging mto the ¢nvironment. Bioflocculaton 1s an extracellular
polymer, which 1s produced by nucroorgamsms. It 15 safety. strong effect, biodegradable and harmjessiess
1o humans and the environment in comparison to conventional synthesis flocculants, therefore they may be
researched and applied in wastewater treatment from soy-muk processing factores. Baculus sublihs siran
PRO.0L.C was 1solated from wastewater of My Tho nice-noodle factonies 1n Tien Giang province, Vietnam.
The optuna) medium for Baciflus subtilis sirain PRO.01.C consisted of starch (1.0%), urea (0.05%). and KC1
0.25%) at pH 6 with kaolin solution after 60 nunutes logether with CaCl, solution and 0 2% inculant
(bacterial liqund) increased the flocculanng activity up to 46.37%. Applying this strain for wasiewaler
treatment after soy-milk processing. the results showed that it reduced Biochemical Oxygen Demand
(BOD ). 10tal sohd suspension (1'SS). total nitrogen. total phosphorus and ammonium concentrations 6 68%,
18.34%, 6.69%. 9.37% and $7.8%.n companson to inutial wastewater, respectively. Especially, total phosphate,
10tal mtrogen, ammonmum parameters and pH reached to A standard of QCVN_ 40/2011/BTNMT,

Keywords: Bacillus subtilis, bioflocculat. cirbon source, mitrogen source., PpH, wastewaler,
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