


KHOA HOC CONG NGHE

2. PHUONG PHAP NGHIEN CUU
2.1. Vat lieu nghién ctru
2.1.1. Mau nuoc thdi

Cac mau nudc thai thu thap tie lang ban Phu Do,
quan Nam Tt Liém, TP. Ha Noi va banh da lang Me,
xa Tan Hoa, huyén Hung Ha, tinh Thai Binh.

2.1.2. Chung vi khuan

Chang PBacillus licheniformis NTB2.11 va
Bacillus subtilis NTB5.7 duwoc phan lap ti nudc thai
lang bun Phu D6 (c6 kha ning sinh enzyme ngoai
bao, tao biofilm, khang vi khuan gay bénh, hai ching
khong do6i khang nhau) (Nguyén Thi Lam DPoan va
Lé Thi Quynh Chi, 2021).

2.1.3. Mor triong nghién ciu

Maoi trueong LB (Luria Bentani) (g/L): Cao nim
men - 5,0; Tryptone - 10,0; NaCl - 10,0; pH 7,0 dung
dé nuoi cay vi khuan thuoc chi Bacillus. Mat d6 té
bao cta cac chung vi khuin duoc kiém tra trén moi
treong LB ¢6 bé sung 2% agar.

2.2. Phuong phap nghién ctru
2.2.1. Phuong phdp Idy mau nuwroc thai

Mau nudc thai bun tai lang bun Phua Do, quan
Nam Tt Liém, TP. Ha No¢i va banh da lang Me, xa
Tan Hoa, huyén Hung Ha, tinh Thai Binh dugc lay
theo TCVN 6663-1:2011 (SO 5667-1:2006) va phan
tich ngay sau khi dua vé phong thi nghiém, thoi gian
luu mau khong qua 48 gio.

2.22. Phuong phap bo' tri thi nghiém xu Iy nuoc
thai ché bién bun, banh da

Ching Bacillus Iicheniformis NTB2.11 va
Bacillus subtilis NTB5.7 duoc nudi trong moi truong
LB ¢& cac diéu kién phu hop da duwoc xac dinh:
NTB2.11 (nhiét d6 35°C, pH 7, thoi gian nuoi 36h, ty
1é tiép giong 5%), NTB5.7 (nhiét do 35°C, pH 8, thoi
gian nuoi 48 gio, ty 1é tiép giong 7%) voi toc do lac 1a
150 vong/phut (Nguyén Thi Lam Poan, 2021). Sau
thoi gian nuoi cdy, kiém tra mat do té bao trong dung
dich thu duoc.

bé tham do kha nang ung dung xir ly nude thai,
tién hanh bé sung cac ching vao nuoc thai theo cong
thic rieng 1€ va hon hop voi ty 1é 1:1. Méi loai nuoc
thai st dung 4 c6ng thirc nhw bang 1. Cac mau nuoc
thai trudc xtt ly duoc khir tring bang cach chiéu tia
UV. Thi nghiém duoc tién hanh trong binh tam giac
250 mL, binh déi ching va binh thi nghiém chira 150

mL nuoc thai. Theo nghién ciru cia Pham Kim Lién
va Nguyén Bang Phi (2017) st dung chung Bacillus
subtilis trong x{r ly nudc thai sinh hoat voi mat do té
bao vi khuan la 10°CFU/mL cho két qua tot hon
10°CFU/mL va 10°CFU/mL. Ké thua két qua do
nghién ctru nay O cac cong thitc thi nghiém bé sung
ching vi khuan voi mat do 10°CFU/mL, ty le 10%.
Cong thic d6i ching khong bé sung vi khuan. Cac
cong thie duoc gitv ¢ nhiét d6 moi trueong tur nhién,
khong diéu chinh pH va lac 150 vong/phut. Sau 1, 2,
3, 4, 5, 6, 7 ngay khao sat kha nang xtr ly nudc thai
cua chung vi khuin duoc xac dinh thong qua cac chi
tieu pH, TSS, COD, BOD., nito tong so (N,),
photpho téng s6 (P,) (Tran Lién Ha va cs., 2019).
Tiép theo tinh hiéu qua xut ly TSS, COD, va BOD;,
N, P, Coliform sau 7 ngay xtt ly nuéc thai & cac
cong thie.

Bang 1. Cac cong thic bé tri xtr Iy nudc thai san
xudt bun, banh da

Cong | Mau nudc . .
thite thai Chung bo sung
5Cl | PhuPé Dpl Ch}mg (khong bo sung
vi khuan)
. . | Bacillus licheniformis
CT1 Phu bo NTB2 11
CT2 Pha Do | Bacillus subtilis NTB5.7
Hon hop ching Bacillus
. . | fcheniformis NTB2.11va
T3 Phi Ho Bacillus subtilis NTB5.7 ty lé
1:1
‘ bai chimg (khong bé sung
DC2 | Lang Me vi khusn)
. Bacillus licheniformis
CT4 | TangMe | iy 13
CT5 | Lang Me | Bacillus subtilis NTB5.7
Hoén hop ching Bacillus
. licheniformis NTB2.11 va
CT6 | Lang Me Bacillus subtilis NTB5.7 ty lé
1:1

2.2.3. Phurong phdp phan tich chi tiéu

pH: duoc xac dinh theo TCVN 6492: 2011 (ISO
10523:2008); TSS: duoc xac dinh theo TCVN 6625:
2000 (ISO 11923:1997); BOD;: duoc xac dinh theo
TCVN 6001-1:2008 (ISO 5815-1:2003); COD: xac dinh
theo TCVN 6491:1999 (ISO 6060:1989); N,,: dugc xac
dinh theo TCVN 6638:2000; P,: dugc xac dinh theo
TCVN 6202:2008; Coliform duoc xac dinh theo
TCVN 6187:1996.
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Bang 5. Hiéu qua xit ly nito va photpho sau 7 ngay

L , Hiéu qua xtt Iy (%) Cac cong Hiéu qua xtt Iy (%)

Cac cong thie Nito Photpho thire Nito Photpho
bC1 2,63 + 0,07 74+0,12 bC2 28+0,09 7,1+0,25
CT1 39+1,14 437+121 CT4 37,9+ 1,52 46,9 + 2,04
CT2 445+ 1,32 55,4+ 1,57 CT5 426+ 1,18 58,1+ 1,83
CT3 71,3+ 2,15 75,44 £ 1,33 CT6 68,7+ 2,26 73,29+ 251

O cong thic bé sung hén hop ching NTB2.11 +
NTB5.7 hiéu qua xi Iy nito cao hon so v6i d6i ching
khong xtr ly 1an luot 1a 68,70% (nuoc thai bun) va
65,87% (nuoc thai banh da). Két qua nay ching to
Bacillus sp. ¢6 kha nang tong hop nhiing enzym thiy
phan céac hop chat hiru co chira nito thanh cac axit
amin va thuc hién qua trinh kht amin, nitrat hoa,
dong thoi con c6 kha nang thuc hién qua trinh phan
nitrat héa dé khixt NO; thanh N, thoat ra ngoai lam
giam ham luong nito c6 trong nudc thai so voi doi
ching (Tran Due Thao va cs., 2019). Két qua nghién
ctru ctia Tran Dire Thao va cs. (2019) khi nghién ctu
chung Bacillus sp. két hop voi cong nghé bun hoat
tinh dé xtr ly nuéc thai sau 8h, 6h, 4h cho hiéu suat
lan luot 68%; 55%; 49% 16n hon hiéu suat & cong thire
do6i chimg voi cac gia tri 1an luot 1a 56%, 44%, 40%.

3.5.2. Photpho tong so

Ngoai nito, photpho cling la nguyén nhan chinh
gay ra bung né tdo & mot s6 ngudn nudc mit, gay ra
hién tuong tai nhiém ban va nuoc cé mau, mui kho
chiu (Tran Thi Thanh Thiy va Dang Thi Thay Hat,
2017). Két qua trong nudc thai bun va banh da sau xtr
ly bang Bacillus NTB2.11 + NTB5.7 cho thdy ham
lrong photpho téng s6 & hai lang nghé nay c6 chiéu
huong giam (Hinh 6) va dat hiéu qua xut 1y tir 73,29 -
75,44% (Bang 5). Khi so sanh voi tiéu chudn xa thai
theo QCVN40:2011/BTNMT thi P, dau ra ctia CT3
va CT6 dat tiéu chudn xa thai loai B (< 6 mg/]).
Nguoc lai, & binh doi chimg ctia mau nudc thai bun,
banh da P, van cao gip ba lan mtc quy chuén cho
phép. Ngoai ra, hiéu qua xit ly P, cao hon so v6i hiéu
qua xit ly N, & cac cong thic thi nghiém bé sung
chung Bacillus. Nghién ctru ciia Nguyén Minh Ky va
cs. (2017) cho rang viéc loai photpho cao hon so véi
nito do trong diéu kién hiéu khi ham luong photpho
trong nudc thai duoc vi khudn wa photpho hép thu va
tich lay dé tao sinh khoi.

3.6. Coliform

Coliform la mot trong nhitng chi tiéu quan trong
dé danh gia mic d6 6 nhiém sinh hoc ctia nuoc thai.
Chung c6 thé xam nhiém vao co thé nguoi va gay

mot s6 bénh (Phung Thi Xuan Binh va cs., 2019).

Bang 6. Coliform truéc va sau xit Iy 7 ngay ctia mau
nuéc thai banh da

A Két qua phan tich . .
Cong (CFU/100mL) Hiéu qua xu
thure = ~ ly %)

Pau vao Paura
bC2 | 4700+ 150 | 4650+ 130 1,1+0,03
CT4 4700 £ 150 | 2800 + 100 40,4 + 1,07
CT5 4700150 | 2250+ 50 52,1+1,15
CT6 4700 = 150 1950 + 50 58,5+ 0,92

*Ghi chu: DC2. Poi chimg khong bo sung vi
khudn, CT4. NTB2.11, CT5. NTB5.7, CT6. NTB2.11+
NIB5.7

Hinh 7. Mat @6 Coliform ngay thit 7 cia cong thitc

bC2va CTe

Daoi voi chi tiéu nay, khi danh gia trudce xit Iy déu
cho két qua dudi mie tiéu chudn xa thai loai B cia
QCVN40:2011/BTNMT (< 5000), trong d6 khong
phat hién duoc su hién dién ctua Coliform trong mau
nuéc thai bun Pha Bé. Mat d6 Coliform trong nuéc
thai banh da lang Me 14 4700 té€ bao/100 mL. Do vay,
nghién ctru chi tién hanh danh gia kha nang xir ly
nuoc thai cua cac chang Bacillus NTB2.11 + NTB5.7
& chi tieu Coliform voi mau nudc thai banh da lang
Me. Két qué chi ra & CT6 b6 sung hon hop 2 ching
NTB2.11 + NTB5.7 ¢6 chi s6 Coliforms thap nhat 1a
1950 té bao/100mL hiéu qua xt ly 58,5% ti€p theo la
dén CT5 sit dung ching NTB5.7 va CT4 chiing
NTB2.11 (Bang 6 va hinh 7). Két qua nay ciing tuong
tr nhu két qua Nguyén Thi Lam DPoan va Lé Thi
Quynh Chi (2021) thu duwoc khi xac dinh kha nang
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khéang vi khudn gay bénh Salmonella typhimurium va
E. coli cha chiing NTB5.7 tot hon NTB2.11.

4. KET LUAN

Két qua phan tich chat lugng nudc thai ¢ lang
nghé san xuat bun Phu Do, banh da lang Me ngoai
trir chi tiéu Coliform 1a thap hon, tit ca cac chi tiéu
khac déu kha cao vuot nhiéu lan so voi quy chuén
QCVN 40:2011/BTNMT tai cot B. Cu thé cac chi tiéu
TSS; COD; BOD;; N P, lan luot vuot s6 1an 1a 3,8 -
4,0; 10,9 - 16,2; 23,7 - 35,5; 2,0 - 2,2; 2,1. pH cta cac
mau nudc thai tir cac lang nghé nay déu thap hon
nhiéu so véi tiéu chuan. Viéc b6 sung hon hop cac
chung Bacillus licheniformis NTB2.11 va Bacillus
subtilis NTB5.7 theo ty 1¢ 1:1 & nong do 10°'CFU/mL
cho két qua xtr ly tot c6 5/7 chi tieu (pH, TSS, N, Py,
Coliform) sau 7 ngay xt ly dat quy chuén loai B cta
QCVN40:2011/BTNMT. Tuy nhién, do néng do cac
chat httu co nhiém trong nudc thai dau vao rat cao nén
chi tieu COD va BOD; nuoc thai dau ra tuy gidm nhiéu
nhung van con cao vuot quy chudn tir 1,5 - 2,9 lan doi
voi COD va tir 3,4 - 7,0 1an d6i voi BOD.. Hiéu qua xtt ly
TSS, COD, BOD;, N, P, Coliform cao hon so voi
doi ching khong x ly 1a 67,2 - 68,9%, 71,4 - 71,8%,
75,9 -80%, 65,87- 68,7%, 66,2 - 68%, 57,4%.
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