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TOM TAT
Nghién ctru duge tién hanh véi muc dich tuyén chon cac chung vi khuén hitu ich dé két hop vi tao xu
Iy nudce thai sinh hoat. Thong qua khao sat hoat tinh sinh hoc theo phuong phap nudi ciy truc tiép &
cac didu kién khac nhau, di tuyén chon dwoc 4 chung vi khuin bao gom: Bacillus sp. Al,
Pseudomonas sp. A2, Bacillus sp. A3 va Bacillus sp. C2 ¢6 dic tinh sinh hoc tot dé phdi hop voi hon
hop vi tdo dung xtr ly nude thai. Cac chung vi khuén tuyen chon déu c6 kha ning sinh ca ba enzyme
amylaza, proteaza va CMCaza, c¢6 sirc chdng chiu cao véi mirc khang sinh 1.000 mg streptomycin/L,
thich Gmg pH va nhiét do rong (pH 4 - 8 va nhiét d¢ 30 - 50°C) c6 khd nang sinh trudng manh trén cac
nguon dinh dudng cacbon va nito khac nhau. Thir nghi€ém xtt Iy nwdc thai sinh hoat bang hé hén hop vi
khuén tuyen chon két hop hén hop vi tao cho hiéu qua xtr 1y cao, trong d6 ham lugng COD trong nu¢e
thai chi con 15,48 mg/l, dat hi¢u suat xtr 1y 13 96,67% va hiéu suit dat 94,32% ddi v6i chi tiéu BODs.
Céc thong s6 khac bao gom TSS, tong photphat va amoni & cong thirc xir ly cung déu giam manh sau
14 ngay voi hiéu suat déu dat trén 90%. Ddc biét, hi¢u qua xtr 1y vi sinh vét gdy hai cta thir nghiém dat
99%, mat d vi khudn Colgform trong nude thai sau 14 ngay xu ly nim trong ngudng cho phép theo
QCVN 14:2008 (cot A). Két qua thir nghiém cho thiy tiém ning tng dung hé hon hop vi khuén va vi

tao hitu ich trong viéc xtr Iy nudce thai.

T Khoa: Hon hop vi khuan - vi tdo, nwée thai sinh hoat, vi khudn hitu ich, vi tdo, xir Iy nwée thdi.

1. BAT VAN BE

Nudc thai sinh hoat (NTSH) bao gém nuéc
thai tr cac hoat dong sinh hoat ctia nguoi dan,
chu yéu tir cac ho gia dinh va cédc co s¢ kinh
doanh dich vu. 30% tong lugng nude thai duge
thai truc tlep ra ao, ho, kénh rach rdi dan ra cac
luu vye song 1a nudce thai sinh hoat. Luong nudce
thai phat sinh trén mot don vi dién tich dat ¢ khu
vue d6 thi 16n hon nhiéu so véi ving nong thoén
[1]. Dédc trung cua NTSH la c6 chtra nhi€u cac
chit can ba hiru CO, céac chét hitu co hoa tan (thé
hién & céac thong sd BOD5/COD),‘cac chit dlnh
dudng (nito, phospho), trong dé phan 16n cac chat
hiru co thugc nhom carbon hydrate, protein,
11p1d 1a cac chat d& bj vi sinh vat phan huy, bdc
mui h01 thdi va gay 6 nhiém moi truong. Bén
canh d6, NTSH con chua nhleu dau md va cac
chét hoat dong be mdt co ngudn gbe phat sinh do
st dung céc chit tiy rua trong sinh hoat [2]. Mat
khac, v&i dic tinh chtra nhiéu chit hitu co glau
dinh dudng dé phén huy, NTSH con chira nhiéu
vi sinh vat bao gom: Cac nhém Vl’ khuén gay théi,
vi khuan phz‘m gial cac hop chat chira cacbon,
nito, vi khuan oxy hoa luu huynh, cac nhém nam

va cac vi sinh vat gdy bénh khac (E. coli
Salmonella...), 1a ngudn lan truyén dich bénh gay
anh huong tdi sirc khoé cong dong.

Nhimng tién bo gan day trong img dung cong
ngh¢ sinh hoc, vi sinh vét da néng cao dang ké
hi¢u qua quan 1y nudce thai, mang dén nhiing g1a1
phap thay thé sing tao va ben viing cho cac
phuong phap xu ly truyen thong Vi sinh vat
(VSV) bao gdm vi khuan nam va tao, ngay cang
duoc cong nhan vé kha nang phén huy, chuyén
hoa va loai bé mét loat cac chit 6 nhiém nhu hop
chat hiru co, kim loai ning va cac chat giy 6
nhlem méi ndi tr nude thai. Cac nghlen clru tién
tién da dua dén su phat trién cta cac phuong
phdp mdi nhu tang cuong sinh hoc, kich thich
sinh hoc va sir dung VSV bién doi gen, giup cai
thi€én hiéu qua, mang tinh dac hiéu va kha nang
phuc hoi cla cac quéa trinh xu ly s1nh hoc [3].
VSV hiru ich c6 kha ‘nang trao ddi chat, oxy hoa
hoac khur cac hop chét hitu co lam sach nudce thai
[4]. Khd ning hép thu nhiéu chuyén hoa nhanh la
co so dé nhiéu cong trinh nghién ctu Ung dung
VSV trong xur ly nude thai [S]. Bén canh d6, mot
s6 loai vi tao nhu Chlorella sp. ¢ thé sir dung
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ngudn dinh dudng va céc chat 6 nhlem hitu co
trong nude thai dé sinh truong phat trién, vi vay
tdo la mot trong nhu’ng yeu to lam glam cac chat
hiiu co 6 nhlem c6 trong nude thai, giam phat thai
CO, va tai ché tao sinh khéi c6 gia tri; la phuong
thire xu ly nudc thai véi chi phi thap, thén thién
moi truong dang thu hat sy quan tim dang ké [6].

Nghién ciru nay dugc tlep hanh v61 muc dich
tuyén chon cac chung vi khuin ban dia hiru ich dé
phdi hop véi mot sd chglng vi tdo Ung giung xu ly
nudg thai sinh hoa_}t, dong thot <o thé tan dung
ngudn nudc thai dé thu sinh khoi vi tao phyc vu
cho san xuit nong nghiép theo hudng phét trién
tuan hoan bén viing.

2. PHUONG PHAP NGHIEN CUU

2.1. Vit liéu nghién ctru

Mau nghién ctru dung dé phéan lap glong Vi
khuan va thir nghiém xtr Iy bao gdm cac mau
nude thai sinh hoat quanh khu vwe Hoc vién
Nong nghi€p Vi€t Nam, xa Gia Lam, Thanh phé
Ha No6i. Mau dugc thu va bao quan, xu 1y theo
TCVN 6663-3:2016 [7].

Nghién ciu sur dung 3 chung vi tao gom: Chlorella
vulgaris, Spirulina plalenszs va Scenedemus sp. dé ph01
hop cung cac chung vi khudn hitu ich duoc tuyén
chon dé tmg dung thir nghlem xu ly nuée thai sinh
hoat. Dic diém chinh cuia cac chung vi tao sir dung
duogc mo ta trong bang 1.

Bing 1. Pic diém cdc chiing vi tio dung xir Iy nwéc thai

STT | Giong vi tdo

Pac diém sinh hoc

1 | Chlorell vulgaris

Loai tao don bélg), khong c¢o6 tiém mao, lghf)ng c6 kha nang di déng. Té bao
¢6 dang hinh cau hoac oval. Kich ¢4 t€ bao tir 2 - 5 um. Mang t€ bao co
vach cellulose bao boc, ¢ kha nang chiu dugc nhiing tac dong co hoc
nhe. Sinh san rat nhanh, khong c6 sinh san hiru tinh

Spirulina
platensis

Tao lam da bao, dang so¢i, gdm nhiéu t€ bao hinh tru x€p khong phan
nhanh. Puong klnh té bao tir 1 - 12 pm, chiéu dai t& bao khoang 10 pm
va chiéu dai chudi co thé dén 110 pm. Céc sgi tao co tinh di dong truot

doc truc cua ching. Spirulina c6 dang x0dn trong moi truong chit 1ong va
¢6 hinh xoan trén oc that su trong moi truong dac

Mot trong nhirng chi vi tdo nudc ngot phd bién nhat. Tuy nhién, hinh thai

3 | Scenedemus sp.

rit da dang duoc tim thay trong céc loai thuc su x4c dinh kho khin

Nudc thai sinh hoat dung de danh gia hiéu
qua xu ly cua hdn hop vi khuan va vi tao duoc
lay tr muong nudc khu vuc An Pao va Pao
Nguyén, xa Gia Lam, Thanh phd Ha Noi. Day la
khu vyc tap trung nudc thai sinh hoat cua cu déan
khu vuc An Dao, Pao Nguyén va khu nha an Ky
tic xa Hoc vién Nong nghié¢p Viét Nam.

2.2. Phwong phap nghién ciru

2.2.1. Phwongphap phan lap vi khudn

Phén 1ap vi khuan tir cac mau nuée thai theo
phuong phap pha loang Koch trén mdi truong
chuyén tinh LB va thach - pepton. Pha loang 5 ml
mau v6i 45 ml nude vo tring, lac déu 30 phut.
Dich pha loang duoc cay ria 1én bé mat thach
chtra mdi truong chuyén tinh cho ting chung vi
sinh vét, nudi ¢ 28 - 30°C trong thoi gian 24 - 72
gio. Sau khi xuat hién cac khuan lac, chon cac
khuan lac don dong tach biét, co hlnh dang to,
khoe.... dic trung dé lam thudn tr;:n dia thach
chra moéi truong chuyen tinh ban ran tuong ung
theo phuong phap cay ria 3 pha, glu g10ng trong
mdi truong thach nghiéng & 4°C. Tién hanh sang
loc ban dau thong qua viéc phan biét hinh thai

khuan lac, nhuém te bao va quan sat hinh thai vi
sinh vat qua kinh hién vi.

2.2.2. Tuyén chon glong vi khudn

Tuyén chon glong vi khuan thong qua danh
gia dic tinh sinh hoc bang cach nudi cay tryc tiép
trén moi truong chuyén tinh & cac diéu kién khac
nhau. Hoat tinh enzyme cua cdc chung vi khuén
duoc xac dinh theo phuo’ng phap khuéch tan trén
dia thach theo mo ta cua Balouiri va cs (2016) [8]
Tai li€u nay mod ta phuong phap khéch tan trén
dia thach ciia Wiliam. Nudi dich chiét vi khuan
trén may lac (toc do lac 150 vong/phut) & diu
kién nhiét do phong (28 - 30°C) trong thdi gian
72 git d€ danh gia hoat tinh enzyme. Méi trudng
thtr hoat tinh enzyme amylase, CMCaza, proteaza
chira tinh b(:)t, CMC, gelatin tuong Uung yéi ty 1€
2% duoc hap khu tring ¢ 121°C, 4p suat 1 atm
trong vong 20 phut. D€ nhiét d§ giam dén khoang
55 - 60°C th1 do ra cac dia peptrl v tring véi chiéu
day 2 mm roi dé ngudi. Dung éng khoan d3 khu
trung duc 16 trén céac dia ‘ghach. Nho 2 ml d1gh
chiét 33 nudi & trén vao giéng thach, dé u & djéu
kién lanh 5 - 6°C trong 6 gio cho enzyme khuéch
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tan vao trong thach rdi dem u & ti dinh 6n 30°C
trong vong 48 gi(‘y cho enzyme hoat dong. Sau do
nhuém mau béng thuoc tht lugol dé do vong
phén gidi co chat. Puong kinh vong phan giai
dugc tinh bang hi€u cua ca vong sang do duge va
kich thudc cia gleng thach.

Khé nang chéng chiu va thich tng cua cac
chung vi khuén dugc xac dinh bang cach nudi cy
vi khuan trén méi trudng chuyén tinh trong cac
dleu‘klen thi nghi€ém khac nhau vé pH, nhiét do
va nong do khang sinh.

Kha nang thich g pH: Nudi cdy cac chung
VSV trén moi truong chuyén tinh co bd sung
dung dich dém, dugc diéu chinh pH bang HCI va
NaOH theo céac gla tri pH: 4, 5, 6,7, 8, 9. Sau do,
xac dinh mat do vi khuan sau khoang 48 72 gio
nudi cdy & 28°C.

Kha nang chiu nhiét: Nudi cay cac ching VSV
trén modi truong chuyén tinh & cac mirc nhiét do
khac nhau: 20, 30, 40, 50, 60°C. Sau do, xac dinh
mat do vi khuan sau khoang 48 - 72 gi¢ nu6i cﬁy

Khd nang khang khang sinh: Nudi cdy cac
ching VSV trén méi truong chuyén tinh duge bd

sung khang sinh Streptomycin & cac nong do: 0,
300, 500, 800, 1.000 mg/L moi truong. Sau do,
xac dinh mat dg vi khuén sau khoang 48 - 72 gi&
nudi cay. Str dung khéang sinh Streptomycin dang
bot tiém lo 1 g, san xuat boi Cong ty CO phan
Dugc phim TW1 - Viét Nam.

Panh 212{ nhgmh kha nang td hop clia cac
chung vi khuan bang phuong phap cay vach giao
nhau (Cross-streak) trén thach dia cao thit -
pepton. Tai cac diém tiép xiic gitra cac chung vi
khuin khong co6 hién tuong e ché sinh truong,
chung t6 cac chung vi khuan nay khong doi
khang 1dn nhau, c6 thé cing ton tai trong hdn
hop xur ly.

Danh gia kha nang sinh trudng cua cac chung
vi khuan dugc lya chon trén cac ngudn dinh duéng
cacbon va nito khac nhau. Xac dinh mat do vi
khuéan bang phuong phép dem dia sau 24 - 48 gio
nuoi cay. Céc vi khuan tuyen chon dugc phan loai
so b theo khoa phan loai ciia Becgay [9].

2.2.3. Phuong phdap | b6 tri thir nghlem xu Iy nudce
thai sinh hoat bang hé hon hop vi khudn va vi tio

Bang 2. Phwong phap phén tich chit lwong nuwéc thai

STT | Chi tiéu Phuong phap TCVN
1 pH Str dung chat chi thi mau, hodc may do pH TCVN 6492:2011 [13]
2 COD Do bang tac nhan oxy hod manh TCVN 6491:1999 [14]
3 BODs Phuong phap chai do BOD Oxitop TCVN 6001-1:2021 [15]
4 TSS TSS dugc xac dinh theo phuong phap khoi lwong | TCVN 6625:2000 [16]
5 Tong N Phuong phap Kjeldahl TCVN 5987:1995 [17]
6 Tong P Phuong phap do pho TCVN 6202:2008 [18]
7 Coliform Phuong phap dém s6 c6 xac suat 16n nhat TCVN 6187-2:2020 [19]
8 N/NH," Phuong phap chung cat va chuan do TCVN 5988:1995 [20]
9 PO, Phuong phap do ph6 dung Amoni molipdat TCVN 6202:2008 [18]

Thi nghlem XU ly nuéc thai sinh hoat bang
hé hdn hop vi khuan va vi tao trong diéu kién ban
hao khi. M6 hinh xtr Iy nuéc thai dugc thiét ké
trén quy mo phong thi nghiém véi céac binh chira
1.000 ml nu¢e thai sinh hoat gdém 4 cong thuc,
moi cong thuc 1ap lai 5 lan

CT1: Cong thuc ddi chimg (khong st dung
VSV). )

CT2: Sir dung hdn hop vi khuan tuyén chon.

CT3: Stt dung hon hop vi tao.

CT4: St dung hé hon ho‘p vi khuan + vi tao.

Tién hanh nudi cdy cac chung vi khuan
trén moi truong pepton - thach, vi tdo Chlorella
vulgaris va Scenedemus sp. trén moi tru(‘)'ng
BBM, chung Spirulina platenszs trén moi
truong Zarrouk trude khi bo tri thi nghiém. Hon

hop vi vkhu:fm, vi tdo va hé vi khudn - vi tao
dugc bo sung vao cac binh thtr nghiém véi ty 1€
1% theo cac cong thirc twong ung. Céc binh thi
nghi¢m sau xur Iy khong day nap va duge khudy
dao dinh ky 5 ngay/lan dé tang do thoéng khi.
M4 hinh duge theo ddi lién tuc va phan tich
chat luong nude sau 14 ngay xtr 1y dé danh gia
hiéu qua xu 1y. Nudc thai duge 1y mau theo
TCVN 5999-1995 [10]. Phan tich cac chi tiéu
chat luong nudce thai sinh hoat theo cac TCVN
duoc thé hién ¢ bang 2 dua trén co s quy dinh
cia QCVN 14:2008/BTNMT [11] va TCVN
6772:2000 [12]. ] .

_ Két qua nghién ctru duge xtr 1y thong ké bang
phan mém Microsoft Excel 2016 va theo chuong
trinh IRRISTAT 5.0.
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chung vi khuan o cac dac diém hinh thai, kich
thudc va mau sac khuan lac khac nhau (Béng
3) trén hai mdi truong chuyén tinh LB va
Peptone-thach.

3. KET QUA NGHIEN CUU VA THAO LUAN
3.1. Phan lap vi khuén tir nuée thai sinh hoat

Tu 5 mau NTSH khu vyc quanh Hoc vién
Nong nghiép Viét Nam da phan lap dugc 28

Bing 3. Pic diém ciia cic chiing dwoc vi khuin phén lip

Thoi gian | Kich thuge
Ki A A 1A hinh thanh khuan lac Moi . . z
hicu Nguodn phéan lap khudn lac | sau 5 ngay truong Hinh thai khuan lac
(g19) (mm) i .
Al NTSH An Dao 24 2.8 LB BE mat tron u6t, mau trang
duc, 10m, khuan lac to
A2 | NTSHAnBio 24 2,6 LB Ut nhay, 10i, trang trong,
mép ngoai déu, khuan lac to
A3 | NTSHAnPBio 17 35 LB Ust nhay, I6i, trang sifa,
khuan lac to
A4 | NTSHAnbDao 24 24 | PPl Ut nhiy, 18i, tring dyc
A5 NTSH An Pio 48 2.1 Peptone - | UGt nhay, 1‘0m,xrnep ngoai
thach tron déu
K1 Nudce thfn nl}a an ky 28 1.9 LB Trmg, udt I}hay, 10‘1., mau tgang
tac x4 hong, mép ngoai tron déu
Nudc thai nha an ky Peptone - | Tron, u6t nhay, 10i, mau trang
K2 . 24 1,7 N . SN
tic xa thach vang, mép ngoai tron déu
K3 Nude thfn nl}a an ky 48 1.9 LB Tron, uét nh’ay, 101,‘ mau trang
tac x4 duc, mép ngoai déu
Nudc thai nha an ky Peptone - Tron, udt nhay, lom, mép
K4 . 48 1,5 NPT g N
tic x4 thach ngoai déu, mau trang vang
K5 Nudc thfn nl}a an ky 48 15 LB Trgn, udt nhay, 1§>m, mau
tac x4 trang trong, khuan lac bé
DI Hb trude ND 18 1,8 LB | Irom u6tnhy, 1oi, may tring
vang, mép ngoai déu
D2 Hb truée ND 24 1,5 LB | Irom, udtnhay, 1oi, mau trang
duc, mép ngoai déu
D3 Hb trude ND 24 1,6 LB Tron, u6t nhay, 1om, mau
trang duc, mép ngoai déu
D4 | H truge ND 24 23 Peptone - Tron, w6t nhay, 10i,
thach mau trang hong
D5 Hb trude ND 48 2,6 L | Trom, udtnhay, 1oi, mau trang
trong, khuéan lac to
NI Nha hang Nét Viét 7 1.9 Peptone - | Tron, uot nhqy, 161, mau trang
thach trong, mép ngoai déu
N2 | Nha hang Nét Viét 48 1.8 LB Tron, u6t nhay, 161,
mau trang vang
N3 | Nha hang Nét Viét 48 2o, | Peptone- Tron, w6t nhay, loi,
thach mau trang trong
N4 | Nha hang Nét Viét 24 2, | Peptone- [ Tron, u6t nhay, I5m, mép
thach ngoai déu
N5 | Nhahang Nét Viét 48 1.8 LB Tron, u6t nhay, 1om, mau
trang vang, mép ngoai déu
Cl | Hb truse GDC 25 1,9 LB Tron, u6t nhay, 16m, mép
ngoai tron déu, mau trang duc
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Thoi gian | Kich thudce
Ki N A 1A hinh thanh khuan lac Mobi \ - 2
hiéu Nguon phan lap khun lac sau 5 ngy trudmg Hinh thai khuan lac
(gi0) (mm) o
C2 | Hb trude GBC 43 1.9 L | Trom, udtnhay, 1oi, mau trang
trong, mép ngoai tron déu
3 Hb truée GBC 24 1.4 Peptone - | Tron, 1‘rc'yt nhéy,; 101, méuﬁtréng
thach vang, khuan lac nho
. Peptone - Tron, u6t nhay, 16m, mau
C4 H6 truoe GBC 24 1,8 D trang hong, mep ngoai
thach
tron déu
. Tron, u6t nhay, 161, mép
C5 HO trudec GBC 48 1,9 LB ngoai, mép ngoai déu, mau
trang duc
C6 | Hbtrusc GBC 48 2,1 LB | Irom, u6tnhdy, 1oi, may tring
hong, mép ngoai déu
C7 | Hb trude GBC 48 1,4 LB Tron, ut nhay, 16m, mau
tring hong, khuan lac nho
AL Peptone - Tron, u6t nhay, 16i, mép
8 Ho trude GBC 43 1.4 thach ngoai déu, khu';n lac nho

Ghi chii: NTSH: Nude thai sinh hoat; ND: Nguyén Pang; GPC: Giang duong C.

Ket qua thu dugc cho thiy, 28 chung vi
khuan phan 1ap duoc kha da dang vé hinh thai
hoc va thugc nhom vi khuan sinh truong nhanh,
hinh thanh khuan lac trong vong 72 gid nuéi cay,
trong d6 c6 13/28 chung sinh trudng cuc nhanh,
xuét hién khuan lac trong Vong chi 24 gio (chiém
46,43%). Mot s0 chung vi khuan c6 duong kinh
khuén lac kha 16n sau 5 ngay nudi cdy, dat trén 2
mm (chiém 35,71%). Két qua sang loc vi khuan

trong nghién ctru nay kha tuong dong véi két qua
nghién cttu cia Trwong Vi Luidn va cs (2023)
[21], d& phan 1ap duoc 24 dong vi khuan khac
nhau c6 kha nang hap thu ammonium tir hé thong
xtr Iy nuéc thai ché bién thuy san giau chat hitu co.

3.2. Pic tinh sinh hgc ciia cc chiing vi khuin
phén lap duge

3.2.1. Hoat tinh sinh enzyme ciia vi khudn

Bang 4. Mirc d9 sinh enzyme ngoai bao ciia vi khuin phan 1ap dwoc

Mirc do Puong kinh S6 chung sinh enzyme ngoai bao
phan giai Vgoig;‘% (‘éﬁ’;‘)n Amylaza | Tilé (%) | Proteaza | Tilé (%) | CMCaza | Ti 1& (%)
Yéu <1,0 6 214 0 0 0 0
Trung Binh 1-1,5 9 32,1 7 25 15 53,5
Kha 1,5-2,0 5 17,9 11 39,3 5 17,9
Manh >2,0 8 28,6 10 35,7 8 28,6

Két qua danh gia hoat tinh sinh enzyme ngoai
bao theo phuong phap khuéch tan trén dia thach
[8] cho thay, tat ca 28 chung vi khuan phan lap
duoc déu thé hién kha nang phan giai tinh bot,
protein va xellulo-CMC ¢ cac mirc do khac nhau
(Bang 4). Pa sb cac chung vi khuén sinh enzyme
amylaza & mirc yeu va trung binh (ch1em 54 5%)
Trong khi d6, ¢6 tdi 75% cac chung vi khuan c6
kha nang sinh enzyme proteaza & murc kha va
manh, v&i duong kinh vong phén giai dat tr 1,5
dén hon 2 cm. Kha nang sinh enzyme CMCaza
cua cac chung vi khuidn ¢ muc trung binh dén

manbh, trong do sc”')’ chung phan giai kha chiém
17,9% va manh chiém 28,6%.

Tir két qua danh gia kha nang sinh enzyme ngoai
bao cta cac chung vi khuan, da sang loc duoc 8 chiing
vi khuan c6 kha nang phan giai chat hitu co manh
nhat xét trén hoat tinh cua ca 3 loai enzyme amylaza
proteaza va CMCaza (v6i kich thuge vong phéan giai
> 2,0 cm). Trong do, nhleu chung c6 kha nang phén
g1a1 chét hitu co cao, thé hién dudng kinh vong phan
giai co chat dat > 2,5 den >3 cm duogc lya chon phuc
vu cho nghién ctiu tiép theo bao gdm cac chimng: Al,
A2, A3,KS5, DI, NI, N4 va C2 (Bang 5).
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Hinh 1. Hoat tlnh enzyme cua vi sinh vat a) CMCaza; b) Proteaza; ¢) Amylaza

Kha néng sinh enzyme phén giai chat hiru co
cua céac chung vi khuan dugc khao sat co su
tuong dong voi ket qua nghién ciu cua Pang
Quang Hai va Tran Thi Thanh Thuy (2022) [22],
khi cac ching vi khuan dugc chon loc déu thé
hién 3 loai hoat tinh enzyme. Tuy nhié€n, kha ning
phan giai timg co chat cua cac chung vi khuan

trong nghién ctru nay co phan cao hon vi khuan
duoc tuyén chon trong nghién ctu cia Pang
Quang Hai va Tran Thi Thanh Thuy (2022) [22],
v6i vong phan gidi chi dat 0,97 - 2,38 cm va cao
hon két qua nghién ctru ciia Dinh Hong Duyén va
cs (2017) [23], v6i duong kinh vong phan giai
cellulo va protein 16n nhit khoang 3,0 - 3,15 cm.

Bang 5. Kha ning sinh enzyme ciia cic chiing vi khuin duge sang loc

Hoat tinh enzyme (D vong phén gidi cm)

STT Kihigu Amylaza Proteaza CMCaza
1 Al 2,45 +0,46 3,25+0,15 2,61 £0,31
2 A2 2,15+0,33 3,45+0,26 2,74 £ 0,42
3 A3 2,05 +0,19 2,81+0,22 2,73 +£0,35
4 K5 2,10+ 0,24 2,62+ 045 2,02 +£0,28
5 D1 3,55+043 3,95+0,23 2,63 +0,30
6 N1 2,05+0,50 2,95+0,17 2,60 + 0,23
7 N4 2,25+0,22 2,95+0,29 2,63 +0,40
8 C2 2,64 + 0,40 3,53+0,37 3,05+0,25

3.2.2. Kha nang thich img cia vi khudn

- Kha nang khang khdang sinh

Két qua phan tich mat do vi khuan trong
mdi trudng co bd sung khang sinh Streptomycin
& cac nong do khac nhau trong bang 6 cho thay,
ba chung Al, A2, A3 c6 sttc chong chiu véi
khang sinh cao kh1 chiing déu sinh truong tot &
nong d¢ khang sinh 1.000 mg/L, twong ty nhu
két qua nghién ctru cia Dinh Hong Duyen va cs
(2017) [23]. Dac biét, hai chung Al va A3 co
kha nang khang khang sinh tot nhat voi mat do

t€ bao & nong d¢ khang sinh 1.000 rng/L dat
10,2 - 154,6 x 10° CFU/ml. Chung D1 c¢6 suc
chong ch1u voi khang sinh kém nhat, & mirc
lidu 1u0n6g Streptomycin thap (300 mg/l) chi dat
0,3 x 10° CFU/ml. Mat d% te bao céac chung vi
khuan giam dan khi ting nong d6 chat khang
sinh trong moi trudong nudi cay. Chung vi sinh
vat nao khang khang sinh cao s€ c6 co kha ning
canh tranh tot va chong chiu cao hon véi diéu
kién moi truong song bat loi va thé hién duoc
nang lyc cua chung [2].

Bang 6. Kha ning khang khang sinh cia cac chiing vi khuén (CFU x 10%ml)

1A Mat d6 VSV & cac muc khang sinh (mg/1)
STT | Ki hicu 300 500 800 1.000
1 Al 1802 813 63,5 102
2 | A2 46.1 223 2.3 43
3 A3 120.1 2105 183.1 154.6
4 | K5 1.6 0.6 0.1 :
5 DI 0.3 ; ; ;
6 | NI 12 03 ; ;
7 | N4 13 0.1 . ;
8 C2 2.4 13 0.4 :

- Kha nang thich ngpH
Trong qua trinh xir 1y chat thai hitu co, yéu
td sinh hoc nhu kha ning sinh enzyme co tinh

quyét dinh den toc d6 phan huy co chat. Ngoal
ra, mot sb yeu t6 phi sinh hoc khac nhu pH va
nhiét d6 méi truong do tac dong tryc tiép dén
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VSV thyc hién qué trinh phén giai va chuyen
hoa cac phure chat nén cling anh huong dén sy
phan huy chit hitu co. Chinh vi vy, kha ning

thich mg v6i sy thay d6i cua pH va nhiét do
cling can dugc danh gia trong qua trinh tuyén
chon gidéng VSV.

Bing 7. Khi niing thich ing pH ciia cic chiing vi khuén

STT | Ki hiéu Mat d6 té bao & cac mirc pH (CFU x 10’/ml)
4 5 6 7 8
1 Al 7,6 6,1 8,0 5,2 8,2
2 A2 4.4 3,5 5.8 4,5 5,1
3 A3 1,4 5,6 8,6 2.4 1,8
4 K5 1,2 2,1 2,4 1,7 0,8
5 DI 21,4 25,0 25,6 22,8 19,6
6 N1 2,1 1,8 2,4 2,1 1,7
7 N4 3,6 4,7 3,1 2,6 2,9
8 C2 40,8 47,0 47,8 422 39,6

Két qua nudi cay trén moi truong chuyén tinh
¢ cac mirc pH khac nhau cho thay, 8 ching vi
khudn khao sat thudc nhom vi khuan wa axit nhe
dén trung tinh, ca 8 chung déu c6 kha ning sinh
truong, phat trién trong dai pH 4 - 8 (Bang 7).
Trong do, cac chung c6 kha nang sinh truong,
phat trién tt, thich (mg pH rong (4 - 8) bao gom
D1 va C2 v6i mat do khuan lac cao nhat dat 47,8
x 10" CFU/ml, cao hon hin cic ching con lai.
Hai chung A3 va K5 sinh tru’(mg, phat trlen yéu
hon so véi cac chung khéc, véi mét do khuén lac
déu dusi 9,0 x 107 CFU/ml Trong 8 chung vi
khuan thi c¢6 t6i 6 chung sinh trudng, phat trién
manh nhat 6 muc pH = 6; 2 chung Al va N4 c6
mirc pH t6i vu lan luot la 8 va 5. Két qua nay

tuong dong véi két qua nghién ctu cua Dinh
Hong Duyén va cs (2017) [23], cho thdy vi khuén
phat trién thich hop 6 pH ttr 6 - 7.

- Kha nang chiu nhiét cia vi khudn

Cung v6i sy bién d6i cua khi hau, nhiét do
moi truong dang cé xu hucmg gia tdng va co sy
bién dong 16n gitta cac mua trong nam va glua
cac vung sinh thai khac nhau. Vi vay, VSV co
kha nang thich ing nhi¢t d rong va chiu nhiét
cao s€ co lgi thé canh tranh phat trién trong moi
truong song. Thi nghlem danh gia kha nang thich
tng nhiét do cua vi khuan dugc thuc hién nudi

cay 05 ché @6 nhiét d6 khac nhau, két qua duogc
trinh bay & bang 8.

Biang 8. Kha niing chiu nhiét ciia cac chiing vi khuin (CFU x 10%ml)

. S6 Iwong khuan lac (CFU/ml x 10°) Nhiét do thich
STT | Kihiu —755¢ 30°C | 40°C | 50°C | 60°C hop (°C)
1 Al 35 19.0 | 295 | 253 2.1 30 - 50
2 A2 2.5 150 | 275 | 215 45 30 - 50
3 A3 8.2 454 | 401 | 320 | 113 20 - 60
4 K5 03 6.3 18,5 | 155 - 30 - 50
5 DI 10.3 233 | 360 | 293 - 20- 50
6 NI 8.4 183 | 243 | 183 | 103 20 - 60
7 N4 4,0 173 | 21,5 | 175 25 30 - 50
8 C2 10,3 413 | 375 | 363 | 240 20 - 60

Két qua cho théy, cac ching vi khuan sang
loc dugc déu thich ing sinh truong ¢ khoang
nhiét d6 30 - 50°C. O mirc nhiét d6 20°C, mat do
vi khuan chi dat tir 0,3 x 10° - 10,3 x 10° CFU/ml
va tang dan khi nhiét d6 tang dén mirc 40°C v&i
mat do dat ti 18,5 x 10° - 40,1 x 10° CFU/ml.
Mat d6 vi khuan bat dau giam dan khi ting nhiét
do Ién muc 50°C va giam manh khi nhiét do tang
dén 60°C, tham chi 2 chung K5 va D1 khong xuat
hién khuan lac & muc nhiét do cao nay. Tuy
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nhién, cac chung vi khuan dugc khao sit trong
nghién ctru ndy van thugc nhém c6 kha nang
thich ung nhiét do t6t va chiu nhiét cao, kha
twong dong v6i két qua nghién ctru tuyen chon vi
khuan dé phan huy phu phim qua vai sau thu
hoach ciia Binh Hong Duyén va cs (2017) [23].

- Kha nang sinh truong trén cac nguon dinh
dwong khac nhau

Sy phat trién trén moi trudng nudi cay cua
cac chung vi khuan c6 su khac nhau dbi voi timg
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chung va tuy ngudn dinh duong (Bang 9).

Nhin chung, ca 8 chung vi khuén déu c6 kha
nang dong hoa nhidu nguon dinh dudng cacbon
va nito khac nhau. Trong do, 4 chung: Al, A2,
A3 va C2 déu sinh truong manh trén tat ca cac
nguon dinh dudng cacbon véi mat do khuén lac
lén dén 122,3 x 10°- 270,1 x 10° CFU/ml. Day

cling 1a cac chung c6 kha nang sinh truéng manh
trén ca moi truong duge bo sung cac ngudn dinh
dudng nito hiru co 1an nito v0 co voi mat do té bao
dat > 92 x 106 CFU/ml. Dleu nay chu’ng to, cac
chung vi khuan nay dé phat trién va co ste song cao
trong cac diéu kién dinh duong thyc t& khac nhau
cta nude thai 6 nhidm chit vo co va hitu co.

Bang 9. Kha ning sinh trlr(mg trén cac ngudn dinh dwdng cacbon va mt(r ciia vi khuén

Ky Sinh truéng trén cac ngudn dinh dudng C (x Sinh truéng trén cac ngudn dinh dudng N (x
STT | 13, 10°CFU/ml) 10°CFU/ml)
j Tinh bot | Glucozo | Saccarozo | Mannitol | (NH,),SO4 | KNO;3 | Peptone | Cao nam men
1 | Al 162,6 162,1 162,1 162,1 96,1 94,3 110,7 1,31
2 | A2 | 1223 122,3 1223 58,5 60,4 11,2 116,2 116,4
3 | A3 | 2013 270,1 96,4 78,2 98,3 168,5 280,4 211,7
4 | K5 63,3 10,1 14,4 12,5 4,3 9,8 14,5 11,3
5 | DI 0,1 8,3 2,5 0,3 0,2 0,4 12,6 18,2
6 | NI 8,7 2,4 0,3 6,7 13,5 9,7 2.4 34
7 | N4 1,8 25,3 50,5 20,3 7,2 6,2 34 5,3
8 | C2 | 146,6 210,2 184,7 120,1 54,6 92,8 140,5 1,84

Dua trén két qua tong hop danh gia hoat tinh
sinh enzyme ngoai bao, kha nang chong chiu va
kha nang thich ng cua vi khuan 4 chung vi
khuan c6 hoat tinh sinh hoc t6t nhat duoc lya
chon bao gom chung Al, A2, A3 va C2 (Bang
10) dé lam gidng vi khuan két hop véi to hop vi
tio dung xu ly nude thai sinh hoat. Nhin chung,
cic ching tuyén chon déu c6 kha ning sinh

enzyme ngoai bao cao (vong phﬁn giai > 2 cm),
thich ing ¢ dai pH va nhiét do rong, c6 thé sinh
truong, phat trlen t6t & nhiéu nguodn dinh dudng
khac nhau, thé hién 1a nhung chung vi khuén 6
kha ning canh tranh cao, sirc séng tt va c6 tiém
nang cho hi€u qua xu ly nudc thai sinh hoat noi
riéng va nude thai giau chét hiru co néi chung.

Bing 10. Dic tinh sinh hoc cua cac chung vi khuén dwoc tuyén chon

Ki Neudn dinh Nhi¢t | Thoi |Kich thude )
vy guon cin pH do gian | khuanlac | Ddéc diém sinh hoc Phan loai so bd
hiéu dudng C, N o -\ :
O | (gi9) | (mm)
. R \ Gram (+), dang que di
Tmlel Egﬁed‘éggg’ dong, hinh thanh bao
Al | Peptone 4-8|30-50 | 24 2,8 tir, khuén lac tomau | Bacillus sp. Al
nam men, g A<
(NH,),S0 trang duc, bé mat
4298 16m, tron, uét
Gram (-), té bao ¢
Tinh bot, dudng, dang truc khuan hinh Pseud s
A2 peptone, cao 4-8 | 30-50 24 2,6 que, thuong xép doi, se OZ; nas sp-
nam men khuan lac mau trang,
tron, bong, nhay, 101
Gram (+), sinh nha
. N \ bao, c6 kha nang di
A3 | Tinh t:-’tt’oi‘;‘mg’ 4-8(20-50 | 17 3.5 dong, co tiénmao, |  Bacillus sp. A2
pep khuén lac trang, uot
nhay, 101
Gram (+), sinh ndi
T i bt one o
C2 peptone, cao 4-8120-50 48 1,9 d‘g p 2 & Bacilus sp. C2
% ong; khuan lac tron,
nam men . A A X
uat, nhay, 161, trang
trong, mép tron déu
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- Kha ndng t6 hop ciia cdc ching vi khudn
tuyén chon dwoc

Ket qua khao sat kha ning to hop cua 4 chung
vi khuan Al, A2, A3 va C2 cho thay, cac chung vi
khuén tuyen chon khong co sy ddi khang 1an nhau,
tai cac diém glao nhau cta duong cay khong thay
xuat hién cac vung adi khéng, khuan lac cia cac
chung vi khuan nay phét trién rd nét va mang day
du cac déc diém ban dau. Nhu vay, bbn chung vi
khuan tuyen chon hoan toan c6 thé tao thanh t6 he
vi khuan hitu ich cing phan giai chuyén hoa chit
hiru co, tng dung trong xu ly NTSH.

3.2.3. Hiéu qua xir Iy NTSH cia hon hop vi
tdo va vi khudn quy mé phong thi nghiém

Sau 14 ngay thu nghlem xtr Iy NTSH béng
hdn hop vi khuén va vi tao véi ty 1& 2%, thuc hién
ldy mau va phan tich chat luong nudc, két qua xur
ly dugc thé hién trong bang 11.

S6 liéu phan tich cho thay, NTSH tai khu
vyc quanh x@ Gia Lam, Thanh phd Ha Noi co
nong do chat 6 nhlern tuong ddi cao, tit ca cac
thong s trir pH déu vuot ngudng quy dinh tai
QCVN 14:2008 (cot A) [11] nhiéu lan. Pic biét
la ham lugng chat hitu co (gia tri COD 465
mg/l vuot QCVN 14:2008 (cot A) [11] 9,3 lan,
gla tri BODs cao gap 9,6 lan ngudng cho phep)
va mat do vi khuén gay hai cao gap 10* Ian so
v6i quy dinh.

Biang 11. Két qué phén tich chit lrong nwéc thai sau 14 ngay xir Iy bing hé vi khuén va vi tio

K¢t qua phan tich
CTI CT2 CT3 CT4 QCVN
o \ ~ ~ " —114:2008 | LSD; .
Chi tién D?u Thong ngu Thong Hl?u Thong Hleiu Thong Hlelu (cot A) % CV%
vao s é suat S 6 suat S 6 suat s 6 suat [ 1 1]
(%) (%) (%) (%)
pH 782 | 763 | 243 | 751 | 396 | 762 | 256 | 732 | 639 | 5-9 | 0,12 | 12
(SHC;/?) 465 | 440 | 538 | 48,11 | 89,65 | 32,52 93,01 | 1548|96,67| 50 | 6,72 | 3,6
Efg% 289 | 26532 | 8,19 | 27.21 190,58 | 21,34 | 92,62 | 16,67 | 9423 | 30 | 1,68 | 15
(;Z/Sl) 115 | 105,02 | 8,68 | 11,53 | 89,97 | 12,77 | 88,90 | 3,05 | 9735| 50 | 3,05 | 1,5
T(félg/ll)‘l 11842 11823 | 016 | 12,18 | 89,71 | 1575 | 86,70 | 6.81 | 9425 30 | 071 | 13
T(I‘T’l‘:g%lf 23,62 | 23,02 | 2,54 | 406 | 82,81 | 2,48 | 89,50 | 0,71 | 96,99 | 6 0,70 | 2.4
Tong
Cﬁi{%’" 4x107 | 3.62x10| 9.50 | 2651 | 99.99 | 3020 | 99.99 | 2432 | 99.99 | 3000 | 978 | 7.8
100ml
’éﬁ’;‘f)‘ 26,2 | 2528 | 3,51 | 2,73 | 89,58 | 4,09 | 8439 | 0,52 | 98,02| 5 0,52 | 2,9
Ie
(I;?Ql) 31,6 | 2991 | 535 | 3,46 | 89,05| 3,93 | 87,56 | 3,34 | 8943 | 6 334 | 15

Sau 14 ngay bd sung hdn hop vi khuan va vi
tdao vao cac binh chira NTSH (CT2, CT3, CT4)
d€u cho thay rd hi€u qua xu 1y chét thai hitu co va
v0 co cua cac nhom vi khuan va vi tdo dugc sur
dung (hi¢u qua xu ly 16n hon 95%) va gia tri cac
thong s6 phén tich déu nam trong gidi han cho
phép Cu thé, CT4 (st dung hon hop vi khuén va
vi tdo) co ham lugng COD trong nudc thai con lai
la 15,48 mg/l, dat hi€u suat xu 1y 12 96,67% va
hiéu suat dat 94,32% d6i vai chi tiéu BODs. Céac
thong s6 khac bao gom TSS, photphat va amoni
o CT4 cung déu giam manh sau 14 ngay xu ly,

voi hiéu suat déu dat trén 90%, tham chi dat hiéu
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suat dén 99,99% véi chi tiéu xir Iy VSV giy hai
c6 trong nudc thai.

Mic du hi¢u sudt xir ly khong cao bang CT4
khi str dung két hop hé vi khuan va vi tao nhu’ng
két qua trong bang 11 cung cho thdy rd hiéu qua
xtr Iy NTSH khi str dung ri€ng r€ hé hoq hop vi
khuan (CT2) va vi tao (CT3) va hi¢u suat xu ly
cta hai cong thic nay cﬁng kha cao, dat tr 83%
tr¢ 1€n. Ddc bi€t, hi€u qua xur ly VSV gay hai cua
ca ba cong thtc thi nghlem déu dat 99%, két qua
phan tich mat d¢ vi khuan Coliform trong nudc
sau 14 ngay xu ly déu nam trong ngudng cho
phép tai QCVN 14:2008 (cot A) [11].
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Hinh 2. Nwée thai sau xir ly:
a) 8 ngay; b) 14 ngay

Nhin chung, cac chung vi khuén va vi tao st
dung trong nghién cttu nay déu c6 kha nang phan
giai chuyén hoa chat hitu co, lam giam sy 6
nhiém trong NTSH. St dung riéng 1€ hai hé hon
hop vi khuan va vi tdo déu cho hiéu qua xu ly
chat hitu co kha t6t. Tuy nhién, khi két hop hon
hop vi khuan va vi tao cho hi¢u qua cao hon rat
nhiéu véi hiéu suat xir 1y NTSH rt cao, c6 tiém
nang ung dung vao thyc té xtr 1y nuéc thai 6
nhiém chat hiru co va vo co.

4. KET LUAN

Tir 5 mau NTSH xung quanh khu vyc xa Gia
Lam, Thanh pho Ha Noi, da phan lap duoc 28
chung vi khuan, trong d6 8 ching c6 kha ning
sinh cé ba enzyme amylaza, proteaza va CMCaza,
thuoc nhom vi khuan va axit nhe dén trung tinh,
c6 kha nang sinh trudéng, phat trién ¢ khoang pH
rong (pH 4 - 8) va thich ing khodng nhiét do 30 -

50°C. Tur do, da tuyén chon dugc 4 ching vi
khuan bao gdm: 3 chung Bacillus (Bacillus Sp.
Al, Bacillus sp. A3, Bacilus sp. C2) va
Pseudomonas sp. A2 c¢6 hoat tinh sinh hoc t6t
nhit, v6i kha ning phan glal chat hitu co cao
(duong kinh vong phén gidi 3 loai co chit déu > 2
cm), thich u'ng pH va nhiét d6 rong, sinh truong
tot trén ca nguoén dinh dudng hitu co va vo co va
khong d6i khang nhau dé 1am giéng vi khuan ding
cho xtr Iy NTSH.

Thtr nghiém xu ly NTSH bang hé vi khuan,
vi tdo va hé hon hop vi khuan két hop vi tao cho
két qua xir 1y tét, hi¢u qua xur 1y NTSH quy md
phong thi nghlem déu cao hon 95%. O CT4 (sit
dung hdn hop vi khuan va vi tao), ham lugng
COD trong nudc thai chi con 15,48 mg/l, dat higu
suat xir 1y 1a 96,67% va hiéu suat dat 94,32% d01
v6i chi titu BODs. Cac thong sé khac bao gdbm
TSS, ham lugng photphat va amoni ¢ CT4 cung
déu giam manh sau 14 ngay xu 1y v6i hiéu suat
déu dat trén 90%. Dic biét, hiéu qua xir ly VSV
gy hai cua ca ba cong thirc thi nghiém déu dat
99%. Két qua phan tich chat lugng nudc thai sau

14 ngay xur ly déu ndm trong ngudng cho phep tai
QCVN 14:2008 (cot A), cho thay tiém nang ng
dung hé hén hop vi khudn va vi tao trong xir 1y
NTSH néi riéng va nuée thai 6 nhiém chat hiru
co va vd co ndi chung.
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Abstract

This study aimed to select beneficial bacterial strains to combine with microalgae for treating domestic
wastewater. Through biological activity surveys by using direct culture methods under different
conditions, four bacterial strains were selected: Bacillus sp. Al, Pseudomonas sp. A2, Bacillus sp. A3,
and Bacillus sp. C2, with good biological characteristics for combination with microalgae mixture for
wastewater treatment. The selected strains have ability to produce all three enzymes: Amylase,
protease, and CMCaza; high resistance to 1000 mg Streptomycin/L; wide pH and temperature
tolerance (pH 4 - 8 and temperature 30 - 50°C) and strong growth potential on various carbon and
nitrogen nutrient sources. Experiments on treating domestic wastewater using a mixed system of
selected bacteria combined with microalgae showed high treatment efficiency. The COD content in the
wastewater was reduced to only 15.48 mg/l, achieving a treatment efficiency of 96.67% and the BOD5
efficiency reached 94.32%. Other parameters, including TSS, total phosphate and ammonia, also
decreased significantly after 14 days, with efficiency exceeding 90%. Notably, the efficiency in
treating harmful microorganisms reached 99% and the analysis of the density of Coliform bacteria in
the wastewater after 14 days of treatment was within the permissible limits of QCVN 14:2008 (column
A). The test results demonstrate the potential application of a mixed system of beneficial bacteria and
microalgae in wastewater treatment.
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