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TO DETERMINE THE PROTEIN-DECOMPOSING BACTERIA BACILLUS SP. AND APPLY
PRIMARILY IN AQUATIC PRODUCTS PROCESSING WASTEWATER TREATMENT
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Toém tat - T cac mau nwde thai clia mot sd nha may ché bién thiy
san tai thanh phé Da Néng, bai b4o da phan lap tuyén chon dwoc
6 chiing vi khuan Bacillus c6 kha nang phan giai protein. Trong 6
chding nay, ching t6i chon ra ching Bacillus H1 ¢ hoat tinh manh
nhét dé nghién ctru dac didm sinh hoc. Két qua nghién ctru da xac
dinh dwoc VK Bacillus H1 thudc loai Bacillus subtilis, sinh trwdng
thich hop & pH 6,5 — 7,5 va & nhiét do 30 — 350C. Thir nghiém bd
sung chiing H1 vao qua trinh x& ly nwéc thai thiy san bang mo
hinh bé x( Iy hiéu khi cho th&y Bacillus H1 lam tang hiéu qua xt ly
6 nhiém nwéc thai thdy san. Cu thé, sau 5 ngay x@ ly véi ching
H1, nwéc thai ddu ra déu dat tiéu chun xa thai loai B theo QCVN
11:2008/BTNMT.

T khéa - Bacillus; protease; giai trinh tw gen 16S; m6 hinh bé
hiéu khi; nuwéc thai.

1. Mé dau

Nude thai phat sinh tir nganh cong nghiép ché bién
thity san c6 dac tinh 13 giau ham lwong cac chét hitu co
chira nito, photpho va dé bi phan huy sinh hoc [1]. Do do,
str dung bién phap sinh hoc dé xtr 1y nudc thai thuy san
duoc xem la giai phap hi€u qua va da duoc ap dung 6 cac
co s6 san xuat ché bién thity san. Nho kha nang phan giai
cla vi sinh vét & giai doan bé hiéu khi hodc ky khi, cac
dai phan tir hitu co bi thuy phan, chuyén héa thanh céc
chat don gian 14 ngudn dinh dudng dé vi sinh vat sir dung,
sinh truong va phat trién, dong thoi giup lam sach ngudn
nudc thai [1].

Bacillus 1a nhom vi khuin (VK) hiéu khi phan bd
rong rai trong ty nhién, dac biét 1a trong moi truong
nuée. Ching cé kha nang phan giai manh hop chét hitu
co nho kha ning sinh tong hop céc enzyme ngoai bao,
trong d6 c6 protease. Nhiéu loai VK Bacillus sinh tong
hop manh enzyme protease nhu B. cereus, B.
sterothermophilus, B. mojavensis, B. megaterium and B.
Subtilis [2]. Vi vay, viéc nghién ctru tuyén chon céc
chung vi khuan Bacillus ¢6 kha ning phan giai manh
protein 1a hop chét hitu co chiém ti trong 16n trong thanh
phan nuée thai thuy san c6 y nghia khoa hoc va tng
dung trong thyc tién san xuét.

2. Phwong phap nghién ciru
2.1. Phwong phap phdn ldp vi sinh vdt

Céac mau nu’c'rc :[héi thuy san dugc thu tai céng xa thai
cac nha may ché bién thuy san khu cong nghiép Tho Quang
v6i nhitng vi tri cach xa nap x4 Om, Im, 2m, 3m, & 46 sau
khoang 10 - 20 cm.

Mau thu vé dugc phén tich va phéan lap dya trén phuong
phéap phan 14p cua Egorov [3].
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2.2. Phwong phdp nghién citu khd ndang phédn gidi
protein va khdo sdt anh hwéng ciia cdc yéu té méi truong
dén sw sinh truong, sinh hogt tinh ciia VK

Xac dinh cac ching VSV c6 hoat tinh protease bang
phuong phéap duc 15 thach; Mai truong nudi cay cé bd sung
casein va sir dung thudc thir HgClp; Kha ning sinh hoat tinh
ctia vi khuin duogc xac dinh bing duong kinh vong phéan
giai trén dia thach [4].

Ching VK nghién ciru sau d6 dugc nudi cdy lic ¢ cac
diéu kién nhiét do, pH khac nhau nhim khao sat anh huéng
clia cac yéu t6 moi truong dén kha nang sinh truéng, sir dung
phuong phap do mat d quang [4]. Do dudng kinh vong
phan giai twong Gmg vdi cac mdc thoi gian nudi cay khac
nhau dé xac dinh thoi diém VK sinh enzyme manh nhat [3].

2.3. Phwong phdp dinh danh chiing vi khudn tuyén chon
_ St dung phuong phap nhuém Gram va nhuém bao tu
ket hop v6i khoa phén loai theo Bergey [5] d€ dinh danh
chung vi sinh vat dén tén chi va str dung céc phuong phéap
sinh hoc phan tir trong phong thi nghiém két hop véi so
sdnh kiéu hinh dé dinh danh dén tén loai.
2.3.1. Nhuoém Gram
Tién hanh theo phuong phap Hucker cai tién [4].
2.3.2. Nhuém bao tir
Nhuoém vé&i luc Fucshin Ziehl va xanh Methylene
Loeffer theo phuong phap Ogietska [4].
2.3.3. Phirong phdp tach chiét va tinh sach ADN tong so
Tach ADN tong sb theo Kit tach chiét Microbial DNA
cua Qiagen, buc.
2.3.4. Phirong phdp nhdn ban gen dich bang ky thudt PCR
Nhan ban ving gen 16S bang k¥ thuét PCR trén may
PCR  model 9700 wv&i cac cap moi 27F:
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AGAGTTTGATCCTGGCTCAG; moi 1492R:
TACGGYTACCTTGTTACGACTT. Chu trinh nhiét:
94°C: 3 phat
94°C: 45 gidy
55°C: 45 giay
72°C: 45 giay
72°C: 10 phuat
2.3.5. Phuong phap gidi trinh tw va hiéu chinh trinh tw
San pham PCR dién di trén gel agarose 0,8% va tinh
sach bang b kit QiAquick (Qiagen, Durc) dugc sir dung
lam khuon cho phan tmg giai trinh tu tryc ti€p véi moi
27F/1492R; doc ket qud trén h¢ thong ABI 3100; hi¢u
chinh bang mat véi phan mén Chromas Pro1.7.6. Cac trinh
tu phan tich dugc sap x€p thang hang bang phan mém
Bioedit v7.0.5.2. Trinh tu nucleotide cua cac chung duoc
0 sanh voi cac trinh tu da co6 trén Genbank, sir dung cdng
cu BLAST trong NCBI [6].

2.3.6. Phurong phdp xdc ldp mé hinh tién héa

35 chu ky

Dit lidu trinh tu nucleotide s& duoc khao sat phan bd
nucleotide, kiém tra cac gia thuyét va xac dinh mé hinh tién
hoa t6i wu bang cach sir dung chudn thong tin Akaie dugc
hi¢u chinh (corrected AICc - Akaike Information
Criterion) trong phin mén Modeltest v3.7 [7]. Két qua
khao sat s€ dugc sir dung lam tham s6 dau vao dé tinh toan
ma tran, khoang cach di truyén va xdy dung ciy phat sinh
chung loai theo phwong phap phén tich tién hoa, tiét kiém
t6i da Maximum Parsimony (MP) [8].

2.3.7. Phirong phdp xdy dung cdy tién héa

Dé xay dung cay tién hoa bang phuong phap MP, dit
liéu DNA duoc chuyén vao phan mém Bioedit v7.0.5.2 véi
cac thong so tién hoa dugc 1y tir két qua phan tich cia mé
hinh tién héa Modeltest v3.7. Céy tién héa dugc phan tich
tir cac mo hinh trich xuat tir phan mém Mega 6.0.6 [9] va
ching duoc thuc hién véi 1000 lan 1ap lai dé xac dinh gia
trj ting hé (bootstrap) [8].

2.3.4. Phuong phép b tri thi nghiém xur 1y nudc thai

B6 sung dung dich nuéi cdy lic cua ching VK dugc
chon vao bé xir Iy sinh hoc hiéu khi (30L) vdi ti 1& s6 lwong
VSV/V nuse i duge xac dinh. O bé ddi ching, lwvong nudc
thai xtr 1y ciing trong duong nhung khong bo sung VK.

Xac dinh pH bing may do nhanh pH. Xac dinh COD
theo phuong phap Hoi luu kin — Tric quang. Xéac dinh
BODs ciia mau nude thai bang bo xac dinh BOD 6 vi tri -
BOD Sensor system 6 — Velp. Xac dinh ham lugng Nito
téng s6 theo phuong phap Kjeldahl (chung cat dam) [10].

3. Két qua va thio luan

3.1. Két qud xdc dinh VK cé hoat tinh protease

Tur cac chung VK phén lap duoc, xdc dinh dugc 6
chung VK c6 hoat tinh protease. Két qua dugc trinh bay &
Bang 1 va Hinh1.

Két qué phan 1ap cho thiy, chung VK H1 ¢6 kha nang
sinh tong hop protease manh nhat, tuong ng v6i dudng
kinh vong phén gidi 16n nhat. Do do, ching tdi tiep tuc dua
chung H1 vao nghién cttu dac diém sinh hoc va kha nang

ung dung chung trong xtr ly nudce thai thuy san.
Bidng 1. Vong phan gidi cia cac ching VK co hoat tinh protease

STT Ki hiéu Puwong kinh vong phan giii
ching (D-d, mm)
1 H1 25+0,5
2 H2 21+£0,5
3 H3 8+0,5
4 H4 22+0,5
5 H5 15+0,5
6 Ho6 18+0,5

Hinh 1. Vong phdn gidi protease ciia 6 ching VK cé hoat tinh
3.2. Két qud nghién ciru dic diém sinh hoc chiing VK
tuyén chon
3.2.1. Pinh danh ching vi khudn

a. Nhuom Gram

Quan sat dudi kinh hién vi & vt kinh 100 cho théy
chﬁng’ VK H1: ¢6 dang trgc khuan, mdt so xép thanh chuoi
dai, bat mau tim khi nhuém Gram. Nhu véy, chung VK H1
dugc xac dinh 1a thuéc nhom tryc khuan Gram duong [5].

Hinh 2. Ching H1 béit mdu tim khi nhuém Gram
b. Nhuém bao tir
Chung vi khuén H1 sinh bao tir sau 3 thang nudi ciy
trén moi truong thach. Quan sat két qua nhudém bao tir &
vat kinh 100 xac dinh dugc ndi bao tir VK ching H1 bat
mau do, té bao chat bat mau xanh nhat.
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Hinh 3. Bdo tir ching VK H1
Tién hanh nudi cdy VK HI trén bé mit moi truong
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thqch, sau 24h nuoi céy, khuén lac moc déu, c6 mau dug.
biéu nay ching to VK HI c6 kha nang sinh trudng tot
trong dieu kién hiéu khi.

Ddi chiéu nhing két qua nghién ciru trén voi khéa dinh
loai cua Bergey c6 the két luén chung VK H1 thugc chi
Bacillus. B¢ 1a nhitng truc khuan Gram dwong, sinh bao tir
va hiéu khi [5].

c. Két qua tach chiét, lam sach ADN téng s6 va nhéan
ban trinh tw DNA véi cap moi 27F/1492R chiing VK H1

DNA tdng s6 cua 02 mau VK H1 da dugc tach chiét
thanh cong v6i chat luong DNA cao. San pham PCR dién di
trén gel chi xuat hién 1 bang duy nhat, c6 kich thudc khoang
1500 bp, pht hop véi kich thuéde 1y thuyét dy doan [11].

ko2 M

- o 4

1500bp

Hinh 4. San pham PCR VK Bacillus H1
(Giéng 1 — 2: cac mau HI, M: marker phan tir).

e. Két qua giai trinh ty gen chiing VK Bacillus H1

Két qua x4c dinh trinh ty ving gen 16S cho anh dién di
d06 véi cac dinh huynh quang rd nét, cudng d6 manh va rd
rang). Sau khi loai bo trinh tuy moi va cac vung tin hi¢u
nhiéu, chung t6i da thu dugc trinh ty nucleotide ciia chung
H1 ¢6 do dai la 1285 nucleotide.

>H1

CCCTGATAGTTAGCGGCGGACGGGTGAGTAA
CACGTGGGTAACCTGCCTGTAAGACTGGGATAAC
TCCGGGAAACCGGGGCTAATACCGGATGGTTGTT
TGAACCCCATGGTTCAAACATAAAAGGTGGCTTC
GGCTACCACTTACAGATGGACCCGCGGCGCATTA
GCTAGTTGGTGAGGTAACGGCTCACCAAGGCAA
CGATGCGTAGCCGACCTGAGAGGGTGATCGGCC
ACACTGGGACTGAGACACGGCCCAGACTCCTAC
GGGAGGCAGCAGTAGGGAATCTTCCGCAATGGA
CGAAAGTCTGACGGAGCAACGCCGCGTGAGTGA
TGAAGGTTTTCGGATCGTAAAGCTCTGTTGTTAG
GGAAGAACAAGTACCGTTCGAATAGGGCGGTAC
CTTGACGGTACCTAACCAGAAAGCCACGGCTAA
CTACGTGCCAGCAGCCGCGGTAATACGTAGGTGG
CAAGCGTTGTCCGGAATTATTGGGCGTAAAGGGC
TCGCAGGCGGTTTCTTAAGTCTGATGTGAAAGCC
CCCGGCTCAACCGGGGAGGGTCATTGGAAACTG
GGGAACTTGAGTGCAGAAGAGGAGAGTGGAATT
CCACGTGTAGCGGTGAAATGCGTAGAGATGTGG
AGGAACACCAGTGGCGAAGGCGACTCTCTGGTCT
GTAACTGACGCTGAGGAGCGAAAGCGTGGGGAG
CGAACAGGATTAGATACCCTGGTAGTCCACGCCG
TAAACGATGAGTGCTAAGTGTTAGGGGGTTTCCG
CCCCTTAGTGCTGCAGCTAACGCATTAAGCACTC

CGCCTGGGGAGTACGGTCGCAAGACTGAAACTC
AAAGGAATTGACGGGGGCCCGCACAAGCGGTGG
AGCATGTGGTTTAATTCGAAGCAACGCGAAGAA
CCTTACCAGGTCTTGACATCCTCTGACAATCCTA
GAGATAGGACGTCCCCTTCGGGGGCAGAGTGAC
AGGTGGTGCATGGTTGTCGTCAGCTCGTGTCGTG
AGATGTTGGGTTAAGTCCCGCAACGAGCGCAACC
CTTGATCTTAGTTGCCAGCATTCAGTTGGGCACT
CTAAGGTGACTGCCGGTGACAAACCGGAGGAAG
GTGGGGATGACGTCAAATCATCATGCCCCTTATG
ACCTGGGCTACACACGTGCTACAATGGACAGAA
CAAAGGGCAGCGAAACCGCGAGGTTAAGCCAAT
CCCACAAATCTGTTCTCAGTTCGGATCGCAGTCT
GCAACTCGACTGCGTGAAGCTGGAATCGCTAGTA
ATCGCGGATCAGCA

f. Két qua giai BLAST va xiy dung cAy phat sinh
chiing loai

Kiém tra tinh twong dong cua trinh ty 16S miau VK
Bacillus H1 véi cac trinh tir sin c6 trén ngan hang Genbank
bang cong cu BLAST cho thiy trinh t trén trong dong cao
(99%) voi mot sb loai trong chi Bacillus (Bacillus subtilis
KMO047486, Bacillus lichenformis KF051999, Bacillus
cereus KF699134) thudc ho Bacillaceae . Viéc so sanh véi
co s dit liéu trén Genbank nham muc dich cho mot két qua
tham chiéu v6i nhém loai twong dong nhét véi trinh ty truy
van. Két qua BLAST khong thé két luan chinh xac vé loai.
V6i nhitng truong hop BLAST c6 do bao phu va tuong
dong cao (99%) ciing khong thé suy nguoc lai tén loai boi
két qua BLAST chi hién thi trinh ty twong dong nhit ma
trén Genbank hién co.

Do két qua cia BLAST cho ra nhimng diém nghi vén
chua chudn xac, vi vy chung toi sir dung phwong phap
dung ciy phat sinh chiing loai dé tiép tuc xac dinh tén khoa
hoc cho chung H1.

Cay tién hoéa dugc xay dung theo phuong phap MP.
Két qua duogc biéu thi ¢ Hinh 6:

phyl P JX131632
C is quisquiliarum AB 107894

] — Alkalibacillus flavidus EU874387
89
I Alkalibacillus halophilus NR_115752

Geobacillus thermocatenulatus FN538989

100 C illus uzonensis DQ221694
100 Calc illus thermarum AY753654

Bacillus subtilis KM047486
83—« H1

93 fp———————— Baxcillus licheniformis KF051999

Bacillus cereus KF699134

Bacillus subtilis subsp. inaquosorum JX566818
H3

Bacillus sp. KM117159

Bacillus sp. KJ850507

Bacillus vallismortis JF912890

100

97

58

Hinh 6. Mdi quan hé ho hang cua H1 véi cac lodi/thir trong
cung chi lay trén Genbank theo phwong phdp MP
Két qua phén tich cay tién hoa nay mét 1an nira khing dinh
chiing ching VK HI duoc xép vao chi Bacillus véi gia tri
bootstrap trén 93%. Trong cay tién hoa, VK HI ciing véi 3
l0di c6 quan hé gan giii (Bacillus subtilis KM047486, Bacillus
lichenformis KF051999, Bacillus cereus KF699134) tach ra
thanh 1 nhanh riéng. Cay tién hoa nay ciing chi ra, mirc d6 gan
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glii cia VK HI1 véi 3 loai la twong duong nhau, véi gia tri
bootstrap 64%, do d6, chua thé khang dinh chinh x4c dugc
VK HI 1a thudc nhém nao trong 3 loai gin giii nay.

Str dung phuong phép so sanh kiéu hinh khuan lac ¢ ciing
diéu kién nudi cdy, nhan thdy chung VK Bacillus H1 ¢6 céc
dac diém sinh hoc rat gidng véi loai Bacillus subtilis. Cu thé:
sau 2 ngay nuoi céiy, khuan lac c6 mau tréng duc, det, khong
tron déu, c6 ria nhé & mép. Noi bao tir hinh thanh & gan tam,
kich thudc té bao 2um X 1- 1,5 um [12]. Ngoai ra, khuan
lac khong c¢6 dang phan thuy hinh vay dia y nhu Bacillus
lichenformis va khi nudi ciy trong diéu kién yém khi, khuan
lac VK H1 khéng hinh thanh, do d6 VK H1 khong phai la
Bacillus cereus [12]. Nhu véy, c6 thé két luan ching VK H1
thudc loai Bacillus subtilis.

3.2.2. Anh hwéng cia cdc yéu t6 méi truong dén kha ning
sinh truong va phdn giai protein cua VK HI

Két qua nghién ctru thoi diém sinh hoat tinh protease
manh nhét cho thdy, chung VK Bacillus subtilis H1 bét
dau sinh tong hop enzyme protease sau 24h nudi céy.
Thoi diém sinh hoat tinh protease manh nhét 1a vao
khoang sau 48h. Luc nay, duong kinh vong phan giai dat
cuc dai (Bang 2). Sau d6, kha nang sinh enzyme giam dan
theo thoi gian.

Nghién ciru ciing nhan thdy VK HI1 c6 kha ning sinh
truong trong phd pH va nhiét d¢ kha rong, pH tir 5-9 va
nhiét do tir 20 — 40°C. Trong do, diéu kién tdi uu nhét cho
VK sinh tong hop enzyme phan giai 1a & khoang pH trung
tinh (6.5 — 7.5) va nhiét do 32 — 36°C (Hinh 7 - 8)

Bing 2. Duong kinh vong phdn gidi protein cua chung H1

Thoi gian nudi ciy Pwong kinh vong phan giai
long (T) (D-d, mm) sau thoi gian T
12h 0
24h 16 £0,5
48h 25+0,5
72h 21£0,5

Hinh 7. D6 thj biéu dién OD
(mdt d¢ quang) theo pH
cia chiung HI

Hinh 8. D6 thi biéu dién OD
(mdt do quang) theo nhiét do
cua chung H1

3.3. X Iy nuwde thii thity sdn bang bé xir Iy sinh hoc hiéu
khi

Két qua thyc nghiém str dung chung VK H1 xur ly nude
thai bang mo hinh bé hiéu khi, véi mat do vi sinh vat 4.10°
(CFU/lit), sau khodng thoi gian 7 ngay cho thay khd ndng
thay doi dang ke céc chi tiéu pH, COD/BOD va nito tong
s0 v&i bé ddi chirng khong bo sung VK H1 (Hinh 9-10).
3.3.1. pH

Viéc phén giai cac protein boi vi khuén thuong san sinh
ra cac san pham lam thay doi gia tri pH cua moéi truong, vi
vay pH 1a mdt chi s6 phan anh hoat dong cta cac chung

VK trong qué trinh phan hily protein trong nudc thai. Két
qué tir Hinh 9 cho thay, gia tri pH trong bé nudc thai xr li
v6i ching VK HI di thay dbi tir 6,05 dén 7,03 sau 3-4 ngay
va dat 7,33 sau 7 ngay. Trong khi d6, gia tri pH trong bé
d6i chimg khong thay d6i dang ké, dao dong trong khoang
6,12 dén 6,38. Ngoai ra, dang chu y 1a gia tri pH sau xt 1y
nam trong khoang pH trung tinh (6,95 — 7,03), thich hop
cho su sinh truéng ctia ching H1, va trong khoang cho
phép vé nude thai cong nghiép ché bién thuy san [13].
= B6 sung VSV

Khéng bé sung VSV
-3

703 7.22 7.19 7.33

i s 6.95 7 ?
6.0% ,, 6.33 6.36 38 6.31 6.39 638

. 12

5

3 I

2

0 Ngay

1 2 3 4 5 6 v

Hinh 9. D6 thi biéu dién su thay doi pH
cua nuoc thdi qua 7 ngay xir ly

3.3.2. COD, BOD

Gia tri COD duoc dung dé danh gia tong ham luong cac
chat v6 co va hiru co trong nude [1]. Sau 7 ngay xir 1y véi
chung H1 cho thdy, chi s6 COD trong bé giam tir 974 mg/1
xudng 58 mg/l (giam 94%). Trong d6, COD giam manh
nhat vao ngay dau tién va sau 5 ngay xir Iy COD giam con
74 mg/l (Hinh 10), dat mic quy dinh vé nudc thai cong
nghiép ché bién thuy san [2]. Trong khi d6, & bé ddi chimg
COD giam tir 913 mg/l xudng 642 mg/l (giam 29,7%) sau
7 ngay. Gia tri COD van cao hon khoang 8 1an so v&i chi
tiéu cho phép (Hinh 10).

pH

® B6 sung VSV
Khéng bé sung VSV

COD (mg/)

1 2 3 4 5 6
Hinh 10. D6 thi biéu dién su thay déi COD
trong nuoc thai qua 7 ngay xur ly

= B sung VSV
Khéng bé sung VSV

907

BODS (mg/l)

Hinh 11. D6 thi biéu dién sw thay déi BODs
trong nuoc thai qua 7 ngay xu Iy
Tuong tu, thyc nghiém giam sat chi ti€éu BOD, 1a thong
sO phan anh mtc d¢ 6 nhiém hitu co trong nude thai [1],
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qua timg ngdy xur 1y ciing nhan duoc két qua tuong tu.
Trong bé xir Iy c6 mat ching HI, chi s6 BODs ctia nudc thai
dAu ra giam tir 1430 mg/l xuong 26 mg/l (giam 98%). Dac
biét, BODs giam manh nhit vao ngay dau tién va dat dén
gia tri 46 mg/l sau 4 ngay xu ly (Hinh 11), dat muc quy dinh
vé nudc thai cong nghiép ché bién thay san [2]. Trong khi
d6, BODs trong bé ddi chimg giam tir 1230 mg/l xudng 717
mg/l (giam 41,7%) sau 7 ngay va gia tri BODs van cao hon
khoang 14 lan so véi chi tiéu cho phép (Hinh 11).

3.3.3. Nito tong s6

Dic tinh cua dong chit thai thuy san 1 c¢6 du lwong
protein cao. Do do, viéc theo ddi sy thay doi chi tiéu nito
tong s 1a co ¥ nghia trong danh gia hiéu qua xir 1y loai
nudc thai nay.

Két qua cho thdy sau 7 ngay xu 1y, khi b6 sung chung
VK Bacillus subtilis H1 thi ham lwong Ning giam nhidu
hon (giam 71,7%) so véi khi khéng bo sung (giam 37,2%).
bac biét, Nng gidam manh nhit vao ngay thir hai va sau 6
ngay xir Iy véi viéc bd sung ching H1, Nigne giam con 55,8
mg/l, dat mic quy dinh tai c6t B cuia QCVN 11:
2008/BTNMT [13] (Hinh 12).

¥ B6 sung VSV
Khéngbé sung VSV

x

Ham lugng Nito tong (mg/1)

2 3 s 5 5 7 Neay

Hinh 12. B6 thi biéu dién su thay d6i Niéng
trong nuoc thai qua 7 ngay xur ly

4. Két luan

Trong 6 chung VK ¢co kha néang phan giai protein phan
15_?113 duqq tr cac mau nudc thai thuy san thu duoc tai Pa
Nang, dé tai da xac dinh chung VK HI 1a ¢6 hoat tinh
protease manh nhat.

Bing cac nghién ctru dinh danh VSV, chung t6i da
khang dinh dugc chung VK H1 thudc loi Bacillus subtilis.
Nhing khao sat vé dic diém sinh hoc cho thdy ching
Bacillus subtilis H1 sinh truéng thich hop nhit & khoang
pH trung tinh (6,5 — 7,5), nhiét d6 30— 35°C.

Thir nghiém ching Bacillus subtilis H1 vao xur 1y nude
thai thity san bang mé hinh bé hiéu khi véi mat d6 VK 4.10°
(CFU/ lit) nhan thay, qua trinh xtr Iy dat hiéu qua cao hon
s0 voi khi khong bd sung VSV. Sau 5 ngay xir ly, nude thai
dau ra dat murc pH trung tinh va cac chi tiéu trong nude thai
déu dat tiéu chudn QCVN 11:2008/ BTNMT.
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