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BUOGC DAU DANH GIA KHA NANG XU LY NUOGC THAI

LANG NGHE SAN XUAT BUN VA BANH DA BO1
Bacillus licheniformis va Bacillus subtilis

Nguyén Thj Lam Doan'*, L& Thi Quynh Chi!, Vii Thi Huyén?

TOM TAT

Cac lang nghé san xudt ban, banh da phat trién trén khap ca nuodc, déong goép mot phan khong nho vao nén
kinh té cta dat nuoc. Tuy vay, cac lang nghé nay ciing dang gay ra ap luc 1on dén moi truong. Két qua
nghién ctu nay da chi ra chat luong nuéc thai & lang nghé ché bién bun Pha Do, banh da Lang Me ngoai
trir chi tiéu Coliform 1a thap hon, tit ca cac chi tieu khac déu kha cao vuot nhiéu lan so véi quy chuin
QCVN 40: 2011/BTNMT tai cot B. Cu thé céac chi tieu TSS; COD; BOD;; N; P, 1an luot vuot s6 1an 1a 3,8 -
4,0; 10,9 - 16,2; 23,7 - 35,5; 2,0 - 2,2; 2,1. pH ctia cac mau nudc thai tir cac lang nghé nay déu thap hon nhiéu
so voi tiéu chudn do qua trinh ngam gao dé lén men trong san xuat. Chinh vi vay, voi muc tiéu nang cao
hiéu qua xit Iy nudc thai cta cac lang nghé ché bién bun Pha Do, banh da lang Me nghién ctru da st dung
hai chting Bacillus licheniformis NTB2.11 va Bacillus subtilis NTB5.7 c6 mot s6 dac tinh sinh hoc tot duoc
phan 1ap ttr nuéc thai ban Phi Do dé xit Iy nuéc thai hai lang nghé nay. Két qua nghién cttu cho thay viec bd
sung hon hop cac ching Bacillus licheniformis NTB2.11 va Bacillus subtilis NTB5.7 theo ty ¢ 1:1 & nong do
10°CFU/mL cho két qua xtt ly t6t c6 5/7 chi tieu (pH, TSS, N,, P, Coliform) sau 7 ngay xit ly dat quy chudn
loai B ctia QCVN40:2011/BTNMT. Tuy nhién, do néng do cac chat hitu co nhiém trong nudc thai dau vao rat
cao nén chi tieu COD va BOD; & nudc thai dau ra tuy gidm nhiéu nhung van con cao vuot quy chudn tir 1,5 - 2,9
lan d6i véi COD va tir 3,4 - 7,0 1an d6i véi BOD,. Hieu qua xit ly TSS, COD, BOD;, N, P,, va Coliform cao hon

so v6i d6i ching khong xt ly 1a 67,2 - 68,9%, 71,4 - 71,8%, 75,9 - 80%, 65,87- 68,7%, 66,2 - 68%, 57,4%.

Tu khoéa: Bacillus, nudc thai, lang nghé ché bién, bun, banh da.

1. AT VAN BE

Da phan cac lang nghé ché bién bun, banh da &
nuoc ta hién nay dang st dung cac thiét bi, cong
nghé lac hau, chua c6 hé théng xit Iy nuéc thai va ba
thai nén nguoi dan thuong x4 thing ra méi truong,
dan dén qua trinh phan huy cac hop chat hitu co cht
yéu 1a tinh bot gay mui hoi thoi, 6 nhiém nguén
khong khi, dat, nuéc ngdm va anh hudng dén strc
khée cong déng (Luong Hitu Thanh va cs., 2011).
Theo bao cdo ctia Tran Van Thé va cs. (2010) chat
thai phat sinh tit cac lang nghé san xuét tinh bot gay
ra thiét hai kinh t€ tir 2,9 dén 5,6 ty dong/lang
nghé/nam. Hién nay, c6 nhiéu phuong phap xt ly
nuoc thai nhu: phuong phap vat ly, phwong phap co
hoc, tuy nhién, cac phuwong phap nay cé chi phi cao
va chua xtt ly triét dé nguon 6 nhiém. Phuong phap
xtt ly sinh hoc duogc thuc hién béi cac vi sinh vat rat
duoc chu trong trong thoi gian gan day véi hiéu qua
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xtt Iy cao, khong str dung héa chat khong phat sinh 6
nhiém tht cidp va than thién véi moi truong...
(Desalegn Amenu, 2014; Tran Lién Ha va cs., 2019).

Vi khuén thudc loai Bacillus c6 tiém nang 16n vé
enzyme ngoai bao dac biét la nhimg enzyme c6 kha
ning phan hiy cic chit hitu co cao
(Thirugnanasambandham va cs., 2014) sé gép phan
lam giam 6 nhiém hitu co trong nudc thai nhanh. ba
c6 moét s6 nghién ciru tng dung Bacillus trong xtt ly
nuéc thai nhu nghién ctru ctia Tran Lién Ha va cs.
(2019) phan lap va tuyén chon chiung Bacillus c6 kha
nang phan giai cellulose dé xt 1y nuoc i rac. Tran
Duc Thao va cs. (2019) nghién ciru kha nang xt Iy
nudc thai sinh hoat bing cong nghé bun hoat tinh cé
b6 sung ché phim sinh hoc Bacillus. sp. Nghién cttu
nay budc dau danh gia kha nang xt ly nuéc thai cla
lang bun Phu D6, banh da lang Me tai phong thi
nghiém cta cac chang Bacilllus Ilicheniformis
NTB2.11 va Bacilllus subtilis NTB5.7 duwoc phan lap
ttr nuwoc thai san xudt bun va da xac dinh c6 mot sé
dac tinh t6t dé xt Iy nuoc thai.
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2. PHUONG PHAP NGHIEN CUU
2.1. Vit liéu nghién ciru
2.1.1. Mau nuoc thii

Cac mau nudc thai thu thap tir lang bun Phua Do,
quan Nam T Liém, TP. Ha Noi va banh da lang Me,
x4 Tan Hoa, huyén Hung Ha, tinh Thai Binh.

2.1.2. Chiing vi khuan

Ching Bacillus licheniformis NTB2.11 va
Bacillus subtilis NTB5.7 dugc phan 1ap tit nudc thai
lang bun Phd D6 (c6 kha niang sinh enzyme ngoai
bao, tao biofilm, khang vi khuin gay bénh, hai ching
khong doi khang nhau) (Nguyén Thi Lam Doan va
Lé Thi Quynh Chi, 2021).

2.1.3. Moi truong nghién cuu

Moi truong LB (Luria Bentani) (g/L): Cao nim
men - 5,0; Tryptone - 10,0; NaCl - 10,0; pH 7,0 dung
dé nuoi cdy vi khudn thuoc chi Bacillus. Mat do té
bao cta cac chiung vi khudn duoc kiém tra trén moi
truong LB c6 b6 sung 2% agar.

2.2. Phuong phap nghién ctru
2.2.1. Phuong phap Idy méau nudc thai

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

2.2.2. Phuong phdp bo tri thi nghiém xir Iy nuoc
thdi ché bién bun, banh da

Ching Bacillus licheniformis NTB2.11 va
Bacillus subtilis NTB5.7 dugc nuoéi trong moi truong
LB & cac diéu kiéen phu hop da duoc xac dinh:
NTB2.11 (nhiét @6 35°C, pH 7, thoi gian nuéi 36h, ty
lé ti€p giong 5%), NTB5.7 (nhiet do 35°C, pH 8, thoi
gian nuoi 48 gio, ty 1é tiép gidng 7%) voi toc do lac 1a
150 vong/phut (Nguyén Thi Lam Poan, 2021). Sau
thoi gian nuoi cdy, kiém tra mat do t€ bao trong dung
dich thu duoc.

Dé tham do kha ning tmg dung xtt ly nu6e thai,
tién hanh bé sung cac ching vao nudc thai theo cong
thirc riéng 1é va hon hop voi ty 1é 1:1. Méi loai nuoc
thai st dung 4 cong thic nhu bang 1. Cac mau nude
thai truoc xtt ly duoc khir truing bing cach chiéu tia
UV. Thi nghiém duoc tién hanh trong binh tam giac
250 mL, binh d6i ching va binh thi nghiém chia 150

mL nudc thai. Theo nghién cttu ctia Pham Kim Lién
va Nguyén Bing Phi (2017) st dung ching Bacillus
subtilis trong xtt ly nuéc thai sinh hoat voi mat do té
bao vi khudn 1a 10°’CFU/mL cho két qua tot hon
10°CFU/mL va 10°CFU/mL. Ké thtra két qua do
nghién ctu nay & cac cong thic thi nghiém b sung
chiing vi khu4n v6i mat do 10°'CFU/mL, ty le 10%.
Cong thirc ddi ching khong bé sung vi khudn. Cac
cong thic duoc gitt & nhiét @6 moi treong tu nhién,
khong diéu chinh pH va lic 150 vong/phut. Sau 1, 2,
3, 4, 5, 6, 7 ngay khao sat kha nang xtr Iy nuoc thai
ctia chung vi khuin duoc xac dinh thong qua cac chi
tieu pH, TSS, COD, BOD;, nito téng s6 (N,
photpho téng s6 (P,) (Tran Lién Ha va cs., 2019).
Tiép theo tinh hiéu qua xt ly TSS, COD, va BOD;,
N, Pi, Coliform sau 7 ngay xt Iy nudc thai & cac
cong thirc.

Bang 1. Cac cong thirc bé tri xir Iy nuéc thai san
xuét bin, banh da

Cong | Mau nudc , .
thite thai Ching bo sung
BC1 | PhuPo D@l ch:mg (khong bo sung
vi khuan)
. . | Bacillus licheniformis
CT1 Phu bo NTB2.11
CT2 Phu D6 | Bacillus subtilis NTB5.7
Hoén hop ching Bacillus
, . | licheniformis NTB2.11 va
CT3 | Phabo Bacillus subtilisNTB5.7 ty lé
1:1
PC2 | Lang Me }).01 ch;rng (khong bo sung
vi khuan)
. Bacillus licheniformis
CT4 | LangMe | (g 19
CT5 | Lang Me | Bacillus subtilis NTB5.7
Hoén hop chiing Bacillus
. licheniformis NTB2.11 va
CT6 | Lang Me Bacillus subtilis NTB5.7 ty 1&
1:1

2.2.3. Phuong phap phén tich chi tiéu

pH: duoc xac dinh theo TCVN 6492: 2011 (ISO
10523:2008); TSS: duwoc xac dinh theo TCVN 6625:
2000 (ISO 11923:1997); BOD;: dugc xac dinh theo
TCVN 6001-1:2008 (ISO 5815-1:2003); COD: xac dinh
theo TCVN 6491:1999 (ISO 6060:1989); N,.: duoc xac
dinh theo TCVN 6638:2000; P,: dugc xac dinh theo
TCVN 6202:2008; Coliform dugc xac dinh theo
TCVN 6187:1996.
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Tinh hiéu qua xt Iy (Via Thiy Nga va cs., 2013):

(C-D). 100
He———®

Trong d6: C: Gia tri TSS (hoac COD, BOD;,
N, Prs, Coliforms) & mau d6i chung;

D: Gia tri TSS (hoic COD, BOD;, Nis, Pr,
Coliforms) & mau thi nghiém;

H: Hiéu qua xirly (%).

224 Xirly s6'lieu

Stt dung phan mém Microsoft Excel dé tinh gia
tri trung binh, hiéu qua xit Iy va xay dung biéu do.

3. KET QUA VA THAO LUAN

3.1. Chat luong nuéc thai bin va banh da truéc
xir ly

Nudc thai trude xit ly tir hai lang nghé bun Phu
Do va banh da lang Me cho thdy, ngoai trir chi tieu
Coliform, tat ca cac chi tieu TSS, BOD;, COD, N, P,
déu kha cao vuot nhiéu 1an so voi quy chudn 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 (Bang 2). pH cua
cac cong thirc déu thap hon nhiéu so véi tieu chuin
do qua trinh ngam gao dé lén men trong san xuat.
Ngoadi ra, ty 1 BOD:/COD trudc xit ly ctia hai mau
nuoc thai san xuat bun, banh da lan luot 1a 0,69 va
0,71, 16n hon chi s6 BOD;/COD trung binh trong
nuoc thai ctia nganh cong nghiép thuc phdm (0,65).
S6 liéu nay cho thdy nudc thai c6 thanh phan chat
hitu co dé phan hdy sinh hoc chiém ty cao (Raffaello
va cs., 2012). Chinh vi vay, viéc xit ly nuoc thai bing
cac chung vi sinh vat trudc khi xa ra moi truong la
hoan toan phit hop va cdp thiét. O bang 2 ciing chi ra

chi s6 COD va BOD; ctia nu6c thai san xuat banh da
cao hon so v6i nudc thai san xuat bun do quy trinh
san xuat va thoi gian 14y mau khac nhau sé anh
hudéng dén cac chi tiéu nay.
Bang 2. Chat lugng nuéc thai d4u vao ciia lang bun
Phua Do, banh da lang Me

QCVN
- , Banh da | 40:2011/
Chitiu P}]i;‘gé lang Me | BTNMT
(CotB)
305+ 376+
pH 0,125 0,104 55-9
COD (mg/]) 1780+ 125752179 | 150
1235+ | 18245<
BOD; (mg/1) 577 39.19 50
Chatranlolimg | 504+
483 + 12,4
(TSS) (mg/) | 20.1 100
N téng so 127,8 + 119,2 + 40
(me/)) 449 481
P téng s6 (mg/1) lf’j f 18,8+ 0,92 6
Coliforms 0 4700+150 5000
(CFU/100 ml)

Ghi chii: QCVN 40: 2011/BTNMT (Quy chuin
ky thuat Quoc gia vé nudc thai cong nghiép)

3.2. Anh huéng ciia cac chiing vi khudn Bacillus
dén chi tieu pH nudc thai

Nuéc thai san xuat bin va banh da co6 pH thap
do qué trinh ngam gao trong san xuat dan dén lén
men, chl yéu lén men lactic tao vi chua (Bui Thi
Vu va Quan Vi Manh, 2008).
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Hinh 1. pH nuéc thai qua cac ngay

*Ghi chu: Nuoce thdi ling bun Phiu Do: PC1. DPoi ching khong bo sung vi khuin, CT1. NTB2.11, CT2.
NTB5.7, CT3. NTB2.11+NTB5.7: Nudc thai banh da lang Me: DC2. Poi ching khong bo sung vi khudn, CT4.

NTB211, CT5. N1B5.7, CT6. NTB2.11+N1Bb5.7

NONG NGHIEP VA PHAT TRIEN NONG THON - KY 2 - THANG 5/2021 79



KHOA HOC CONG NGHE

Chinh vi vay, gia tri pH ctia mau nuéc thai dau
vao cta lang bun Phu Do va banh da lang Me rat
thép 1a 3,76 - 3,95 (Hinh 1), khac véi gia tri pH caa
nudc thai sinh hoat dao dong trong khoang 7 - 8,3
(Tran Dtc Thao va cs., 2019). Qua trinh tht
nghiém Gng dung ching Bacillus Ilicheniformis
NTB2.11 va Bacillus subtilis NTB5.7 vao xit ly nuoc
thai san xuét bun va banh da cho thay nhitng ngay
dau xt ly pH 3,76 - 3,95 sau 7 ngay tir 7,02 - 7,42 dac
biét & cong thitc bé sung hon hop 2 chiing NTB2.11
va NTB5.7 c6 pH cao nhat dat yéu cau cia QCVN
40:2011/BTNMT. Hon nita, pH sau x& ly ndm trong
khoang trung tinh thuong la pH thich hop cho su
sinh trudng cta cac vi khudn (Tran Dic Thao va cs.,
2019; Nguyén Thi Lam Doan, 2021). Mau khong bé
sung chiing Bacillus qua cac ngay xt ly hau nhu pH
thay déi rat it.

3.3. Kha ning loai b ham lugng tdng chdt ran lo
limg (TSS)

O’ méu nuoc thai san xuit bun Pha Do, banh da
lang Me su gidm TSS trong cong thic déi ching
khong b6 sung ching gan nhu khong dang ké, tir
504 xuong 439 mg/1 va 483 xudng 419 mg/1, tuong
ung. Nguoc lai, khi xit Iy bang cac chiing vi khuin
Bacillus chi s6 TSS déu thay déi theo chiéu huéng
giam dan do su phan hay cac chat rdn trong nudc
thai. Dac biét & cong thirc b6 sung hdon hop 2 ching
NTB2.11 va NTB5.7 chi s6 TSS sau 7 ngay xtt ly con
92 mg/1 (nuéc thai san xuidt bun) va 95 mg/1 (nuéc
thai san xuat banh da) dat mitc quy dinh tai cot B cta
QCVN 40:2011/BTNMT (Hinh 2). Viéc két hop 2
chiing v6i nhimg dic tinh tot ca chung sé xi ly
nuoc thai t6t hon cho hiéu qua xtr Iy 1a 81,8% doi voi
nuoc thai bun con banh da la 80,5% (Bang 3).
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Hinh 2. TSS nudc thai qua cac ngay

*Ghi chu: Nuoc thdi ling bun Phu Do: PC1. Doi ching khong bo sung vi khuin, CT1. NTB2.11, CT2.
NTB5.7, CT3. NTB2.11+NTBb5.7: Nudc thii banh da ling Me: PC2. Poi chiing khong bo sung vi khuin, CT4.

NIB2.11, CT5. NTB5.7, CT6. NTB2.11+NTBb5.7

Béng 3. Hiéu qua xtr ly TSS sau 7 ngay

Cac cong | Hiéuqua | Caccong | Hiéu qua
thirc xuly (%) thirc xuly (%)
bC1 12,9+ 0,28 bC2 13,3+ 0,32
CT1 59,3+ 1,13 CT4 58,6 + 0,98
CT2 67,5+ 1,28 CT5 65,7 + 0,82
CT3 81,8+ 0,92 CT6 80,5+ 0,63

Két qua nay thdp hon so voi nghién cttu Cao
Ngoc Diép va cs. (2010) khi tng dung vi khudn
Enterobacter sp. T2a két hop voi dé lang hiéu qua xt
ly TSS trong nuéc thai co s& san xuit bun & Tién
Giang dat 90,43%. Do vay, dé ting hiéu qua xtt 1y c6
thé két hop st dung ching Bacillus nay véi mot so
phuong phap khac. Tuy nhién, hiéu qua xt ly TSS &
cong thirc b6 sung hén hop 2 chung NTB2.11 va
NTB5.7 van cao hon so véi déi chimg khong xt 1y 1a

80

67,2 - 68,9%.
3.4. Kha ning xtt Iy chat hitu co trong nuréc thai

Theo nghién ctru ctia Nguyén Minh Ky va cs.
(2017) hiéu qua loai bd chat hitu co chtt yéu nho hoat
dong cua vi sinh vat dugc danh gia thong qua hai chi
tieu chinh COD va BOD;. Két qua sau 7 ngay cho
thdy, cong thitc d6i chimg ctia nudc thai bun va banh
da, chi tieu COD, BODs khong c6 dau hiéu giam
(Hinh 3, 4). Nguyén nhan 14 do vi sinh vat trong mau
doi ching da bi chiéu tia UV khong c6 su phat trién
dan dén COD va BOD; hau nhu khong thay déi.

Nguoc lai, cac cong thic bé sung cac ching
Bacillus gia tri COD, BOD; thay déi dang ké theo
chiéu huong giam dan. Két qua sau 7 ngay cho thay,
do6i v6i nudc thai san xuat bun thi COD & cong thirc
b6 sung hon hop ching NTB2.11+NTB5.7 gidm
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manh tr 1776 mg/1 con 379 mg/l, BOD, tir 1237
mg/1 con 222 mg/1; nudc thai san xuat banh da COD
tir 2564 mg/1 con 589 mg/1, BOD; tir 1823 mg/1 con
398 mg/1. O ngay dau xt Iy COD, BOD; giam nhe,
ngay thit 2 - 3 gidm manh, ngay thi 6 - 7 lai giam it
hon (Hinh 3, 4). Két qua nay phu hop két qua nghién
ctru ctia Tran Pic Thao va cs. (2019) ciing cho rang
cac chung Bacillus giai doan dau 1a giai doan thich
nghi va giai doan tiép & pha ting trudng cac enzyme
ngoai bao duoc sinh ra nhiéu nén xt ly t6t chét 6
nhiém lam COD giam nhanh choéng. Hiéu qua xtt ly
nuoc thai & cong thicc b6 sung hén hop ching
NTB2.11 + NTB5.7 vao nudc thai san xuit bun COD
dat 78,6%, BOD; 82,1%; banh da COD 77,0%, BOD,
78,1% (Bang 4). Két qua nghién ctru gan tuong tu véi
nghién ctiu ctia Vii Thuy Nga va cs. (2013) da tha
nghiém bé sung ché phdm phéi tron ba ching vi
sinh vt theo ty 1é 1:1:1 hiéu qua x Iy COD cta nuédc
thai tinh bot san 1a 76,2%. Theo mot nghién ctru khac

ctia Nguyén Nhu Ngoc va cs (2016) da tuyén chon
duoc chiang PBacillus NT1 c6é kha nang lam giam
COD tir 80% - 90% cta nudc thai ché bién tinh bot
dong riéng. Ngoai ra, két qua nghién cttu ciing chi ra
hiéu qua xtt Iy BOD; cao hon so véi COD & cac cong
thirc x(t ly nuoc thai bing Bacillus (Bang 4). Nghién
ctru ctia Nguyén Minh Ky va cs. (2017) cho rang khi
hiéu qua xt Iy BOD: cao hon so voi COD cho thay
thanh phan, tinh chat nuoc thai chira nhiéu chat hiru
co dé phan huy sinh hoc. Tuy nhién, do néng do6 cac
chat hitu co nhiém trong nudc thai dau vao déi voi nuéc
thai san xuat bun Phu Do, banh da lang Me rat cao,
vuot qua quy chudn loai B  cla
QCVN40:2011/BTNMT, cu thé COD vuot 10,9 - 16,2
lan, BOD; vuot 23,7 - 35,5 1an nén & dau ra chi tiéu
COD va BODj; tuy giam nhiéu nhung van vuot tieu
chudn tir 1,5 - 2,9 déi véi COD va tir 3,4 - 7,0 lan doi voi
BOD:;,.
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Hinh 4. BOD; nuéc thai qua cic ngay

*Ghi chu: Nuée thdi ling bun Phu Do: PC1. Doi ching khong bo sung vi khuin, CT1. NTB2.11, CT2.
NTB5.7, CT3. NTB2.11+NTB5.7: Nudc thadi banh da lang Me: DC2. Péi ching khong bo sung vi khudn, CT4.

NIB2.11, CT5. NIB5.7, CT6. NTB2.11+NTBb5.7
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Béng 4. Hiéu qud xt ly COD va BOD; sau 7 ngdy

. , Hiéu qua xtt ly (%) L , Hiéu qua xtt ly (%)
Cac cong thic CoD BOD. Cac cong thirc CoD BOD,
bC1 7,16+ 0,21 2,1+0,09 bC2 52+0,13 2,2+0,13
CT1 60,2 + 1,26 63,1+1,32 CT4 57,8 £1,52 62,2+ 1,95
CT2 66,2+ 0,79 70,4 + 2,88 CT5 65,9+ 1,35 69,4 + 1,53
CT3 78,6+ 1,38 82,1+292 CT6 770+ 1,14 78,1+ 2,35

3.5. Kha ning xir Iy nito va photpho tdng s

3.5.1. Nito tong sé

Nito trong nuodc thai cao khi chay vao song, ho
lam tang ham lugng chat dinh duong, gay ra su phat
trién manh mé cta cac loai thuc vat phu du nhu réeu,
tdo dan dén tinh trang thiéu oxy trong nudc tiéu diét
nhiéu loai sinh vat cé ich gay mui hoi théi va 1am o
nhiém khong khi (Porter va cs., 2013). Két qua khao
sat cho thay sy gidm gia tri Ny trong cong thic doi
ching khong bd sung vi khuan gan nhu khong dang
ké, tir 127,8 xudng 124,4 mg/1, hiéu qua xtt ly 2,63%

d6i voi nuoc thai san xudt buan va tir 119,2 xuéng
115,8 mg/1, hieu suit xt ly 2,83% doi voi nuoc thai
banh da (Hinh 5, bang 5). Nguoc lai, khi xt ly bing
cach b6 sung cac ching vi khudn Bacillus vao nuéc
thai, chi s6 nay déu thay ddi theo chiéu huéng gidm
dan do su phan hiy cta cac hop chat chia nito trong
nuodc. Sau 7 ngay xtt ly, cong thitc bd sung hon hop
chiing NTB2.11 + NTB5.7 cho két qua N, thap hon
mitc quy dinh tai QCVN 40:2011/BTNMT va cho
hiéu qua xt Iy cao nhat 71,3% d6i véi mau nudc thai
buin va 68,7% d6i véi mau nuoc thai banh da.
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Hinh 6. Photpho t6ng s6 nudc thai qua cAc ngay

*Ghi chu: Nuoce thdi ling bun Phi Do: PC1. Poi ching khong bo sung vi khuan, CT1. NTB2.11, CT2.
NTBb5.7, CT3. NTB2.11+NTB5.7: Nuoc thai banh da lang Me: DC2. Poi chuing khong bo sung vi khuan, CT4.

NITB2.11, CT5. N1B5.7, CT6. NTB2.11+N1Bb5.7
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Béng 5. Hiéu qua xtt ly nito va photpho sau 7 ngay

. , Hiéu qua xtt ly (%) Cac cong Hiéu qua xtt ly (%)

Céc cong thite Nito Photpho thirc Nito Photpho
bC1 2,63+ 0,07 7,4+0,12 bC2 2,8+ 0,09 7,1+0,25
CT1 39+1,14 437+1,21 CT4 37,9+ 1,52 46,9 + 2,04
CT2 44,5+ 1,32 55,4 +1,57 CT5 42,6+ 1,18 58,1+ 1,83
CT3 71,3+ 2,15 75,44 + 1,33 CT6 68,7 + 2,26 73,29+ 2,51

O cong thtc bé sung hén hop chiing NTB2.11 +
NTB5.7 hiéu qua xt 1y nito cao hon so véi déi ching
khong xtr ly 1an luot 1a 68,70% (nuéc thai bun) va
65,87% (nudc thai banh da). Két qua nay chimg to
Bacillus sp. co kha nang téng hop nhitng enzym thiy
phan céac hop chat hitu co chtta nito thanh céc axit
amin va thyc hién qua trinh kht amin, nitrat hoa,
déng thoi con c6 kha nang thuc hién qua trinh phan
nitrat hoa dé khit NO4 thanh N, thoat ra ngoai lam
giam ham luong nito c6 trong nuéc thai so voi doi
ching (Tran Duc Thao va cs., 2019). Két qua nghién
ctru ctia Tran Duc Thao va cs. (2019) khi nghién ctru
ching Bacillus sp. két hop véi cong nghé bun hoat
tinh dé xit ly nudc thai sau 8h, 6h, 4h cho hiéu suat
1an luot 68%; 55%; 49% lon hon hiéu suit & cong thic
d6i chung voi cac gia tri 1an luot 1a 56%, 44%, 40%.

3.5.2. Photpho tong so

Ngoai nito, photpho ciing 1a nguyén nhan chinh
gay ra bung né tdo & mot sé6 ngudn nudc mat, gay ra
hién tuong tai nhiém ban va nuéc c6 mau, mui kho
chiu (Tran Thi Thanh Thay va DPang Thi Thay Hat,
2017). Két qua trong nudc thai bun va banh da sau xtr
ly biang Bacillus NTB2.11 + NTB5.7 cho thay ham
luong photpho téng so & hai lang nghé nay c6 chiéu
huong giam (Hinh 6) va dat hiéu qué xt ly tir 73,29 -
75,44% (Bang 5). Khi so sanh véi tieu chuin xa thai
theo QCVN40:2011/BTNMT thi P, dau ra cta CT3
va CT6 dat tieu chudn xa thai loai B (< 6 mg/l).
Nguoc lai, & binh ddi chimg ctia mau nudc thai bun,
banh da P, van cao gip ba lan muc quy chudn cho
phép. Ngoai ra, hiéu qua x ly P, cao hon so véi hiéu
qua xit Iy Ny, & cac cong thic thi nghiém bé sung
chung Bacillus. Nghién cttu cia Nguyén Minh Ky va
cs. (2017) cho rang viéc loai photpho cao hon so voi
nito do trong diéu kién hi€u khi ham luong photpho
trong nudc thai duoc vi khuin wa photpho hép thu va
tich liiy d€ tao sinh khoi.

3.6. Coliform

Coliform 1a mot trong nhimg chi tiéu quan trong
dé danh gia muc do 6 nhiém sinh hoc ctia nudc thai.
Chung c6 thé xam nhiém vao co thé nguoi va gay

mot s6 béenh (Phiuing Thi Xuan Binh va cs., 2019).
Bang 6. Coliform truéc va sau xit 1y 7 ngdy ctia mau

nuoc thai banh da
) Két qua phan tich . .
H
Cong (CFU/100mL) 1eu qua xu
thirc — ~ ly (%)
Pau vao Paura

PC2 | 4700+ 150 | 4650+ 130 1,1+ 0,03
CT4 | 4700+ 150 | 2800+ 100 | 40,4+ 1,07
CT5 4700+ 150 | 2250+ 50 52,1+1,15
CT6 | 4700+ 150 | 1950+ 50 58,5+ 0,92

*Ghi chi: PC2. Poi ching khong bo sung vi
khudn, CT4. NTB2.11, CT5. NTB5.7, CT6. NTB2.11+
NIB5.7

Hinh 7. M4t @6 Coliform ngay thit 7 ctia cong thirc
bC2vaCTé
Doi vai chi tiéu nay, khi danh gia truoc xit ly déu
cho két qua dudi muc tiéu chuin x4 thai loai B caa
QCVN40:2011/BTNMT (< 5000), trong d6 khong
phat hién dwoc sy hién dién cta Coliform trong mau
nuéc thai ban Pha 6. Mat do Coliform trong nudc
thai banh da lang Me 1a 4700 té€ bao/100 mL. Do vay,
nghién ctu chi tién hanh danh gia kha nang xt ly
nuoc thai cta cac ching Bacillus NTB2.11 + NTB5.7
& chi tieu Coliform voi mau nuodc thai banh da lang
Me. Két qua chi ra & CT6 bd sung hén hop 2 chiing
NTB2.11 + NTB5.7 c¢6 chi s6 Coliforms thap nhat 1a
1950 t€ bao/100mL hiéu qua xtt ly 58,5% tiép theo 1a
dén CT5 st dung ching NTB5.7 va CT4 ching
NTB2.11 (Bang 6 va hinh 7). Két qua nay ciing tuong
te nhue két qua Nguyén Thi Lam Poan va Lé Thi
Quynh Chi (2021) thu dugc khi xac dinh kha nang
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khang vi khuan gay bénh Salmonella typhimuriumva
E. coli ctia chung NTB5.7 tot hon NTB2.11.

4. KET LUAN

Két qua phan tich chat lwong nuodc thai & lang
nghé san xuat ban Phu Do, banh da lang Me ngoai
trir chi tiéu Coliform 1a thdp hon, tit ca cac chi tiéu
khéac déu kha cao vuot nhiéu lan so voi quy chuin
QCVN 40:2011/BTNMT tai cot B. Cu thé céc chi tiéu
TSS; COD; BOD;; Ny Py 1an luot vuot s6 1an 1a 3,8 -
4,0; 10,9 - 16,2; 23,7 - 35,5; 2,0 - 2,2; 2,1. pH ctia cac
mau nudc thai tir cac lang nghé nay déu thiap hon
nhiéu so véi tiéu chuin. Viéc bé sung hon hop cac
ching Bacillus licheniformis NTB2.11 va Bacillus
subtilis NTB5.7 theo ty 1é 1:1 & néng do 10°CFU/mL
cho két qué xtt ly t6t c6 5/7 chi tieu (pH, TSS, Ny, P,
Coliform) sau 7 ngay xtt ly dat quy chudn loai B cta
QCVN40:2011/BTNMT. Tuy nhién, do nong do cac
chat hitu co nhiém trong nudc thai dau vao rat cao nén
chi tieu COD va BOD; nudc thai dau ra tuy gidm nhiéu
nhung van con cao vuot quy chudn tir 1,5 - 2,9 1an doi
v6oi COD va tir 3,4 - 7,0 lan doi véi BOD:. Hiéu qua xtt ly
TSS, COD, BOD;, N, P,, Coliform cao hon so véi
doi chung khong xit 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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PRELIMINARY ASSESSMENT OF WASTEWATER TREATMENT CAPABILITY AT RICE VERMICELLI
AND DRY NOODLE PROCESSING VILLAGES BY Bacillus Licheniformis AND Bacillus subtilis

Nguyen Thi Lam Doan, Le Thi Quynh Chi, Vu Thi Huyen
Summary

The rice vermicelli and dry noodle processing villages have developed all over the country and contributed
a significant part to the country’s economy. However, these production villages are also making great
pressure on the environment. The results of this study showed that the wastewater quality in the processing
villages of Phu Do rice vermicelli and lang Me dry noodle has all indicators overcome many times higher
than the standard QCVN 40: 2011/BTNMT in column B except for Coliform. Particularly, TSS; COD; BOD;
total N; total P have exceed 3.8 — 4.0; 10.9 - 16.2; 23.7 — 35.5; 2.0 — 2.2; 2.1 times, respectively. The pH of
wastewater samples from these villages is much lower than the standard due to the process of soaking rice
for fermentation in production. Therefore, the aim of this study is to improve the wastewater treatment
efficiency of processing villages of Phu Do rice vermicelli and Lang Me dry noodle by using Bacillus
licheniformis NTB2.11 and Bacillus subtilis NTB5.7. These strains NTB2.11 and NTB5.7 isolated from rice
vermicelli wastewater in Phu Do village. They have had some good biological properties. The research
results have also shown that adding a mixture of strains of Bacillus licheniformis NTB2.11 and Bacillus
subtilis NTB5.7 at the ratio of 1: 1 with a concentration of 10°"CFU/mL has good treatment results. 5/7
criteria (pH, TSS, total N, total P, Coliform) were obtained the standard of type B of QCVNA40:
2011/BTNMT after 7 days of treatment. Owing to high concentration of contaminated organic substances
in the inlet wastewater, the COD and BOD; indicators were much decreased during processing by these
strains. However, the COD and BOD; in output wastewater were still high and exceed the standard by 1.5 -
2.9 times (COD) and 3.4 - 7.0 times (BODy). The treatment efficiency of TSS, COD, BODj, total N, total P
and Coliform was higher than that of the untreated control 67.2 - 68.9%, 71.4 - 71.8%, 75.9 - 80%, 65.87- 68.7%,

66.2% - 68%, 57.4%, respectively.

Keywords: Bacillus, wastewater, processing villages, rice vermicelli, dry noodle.
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