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PHAN LAP VA TUYEN CHON VI KHUAN BACILLUS TU AO NUOI
TOM THE CO KHA NANG SINH CHAT KET TU SINH HOC

ISOLATION AND SELECTION OF BACILLUS BACTERIA FROM SHRIMP PONDS

WITH BIOACCUMULATION POTENTIAL
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TOM TAT

Cong nghé biofloc ting dung trong nudi trdng thly san hién nay la mgt trong
nhitng cdng nghé dugc nghién ctiu nhiéu nhdm néng cao kha nang kiém soat
moi trudng ciing nhu gidi quyét nhu cdu nguén thic an trong ao nudi. Trong
cdng nghé biofloc, cac chat o lung bao gdm ca cac té bao vi sinh vat két tu lai vi
nhau thanh cac hat Io lting la mt yéu t6 rat quan trong. Sy hinh thanh céc hat lo
|ing nay ¢6 thé ¢6 su déng gép khdng nhé cda vi khuan thong qua co ché keo tu
sinh hoc. Trong nghién ctu nay, 03 chang vi khudn Bacillus sp. B15, B5 va B12 ¢6
kha ndng tao két tu sinh hoc cao dugc tuyén chon tir 20 ching phan lap dugc tir
nu6c ao nudi tom. Cac chiing nay dugc dung dé khao sét anh hudng cla mot s6
yéu t6 trong thuc t€ c6 thé anh hudng tdi kha nang két tu sinh hoc trong ao nuéi.
Mai trutng phi hgp nhét cho cdc chiing B15 va B5 la glucose, cao ndm men,
(adl,; chiing B12 la glucose, glutamate, (NH,),S0, cho ti Ié két tu hon 60% véi
dung dich kaolin sau 5 pht dé lang & pH 7 va 1% (v/v) b sung canh trugng vi
khuan. Day la nghién ciu budc dau hudng téi ting dung tao ché phdm sinh hoc
x{ Iy mdi truong ao nudi dp dung cong nghé biofloc.

Tirkhoa: Biofloc, két tu sinh hoc, Bacillus sp., ao nudi tom.

ABSTRACT

The research on biofloc generation is one directions aimed to improve the
quality of pond water as well as the effective use of feed in aquacultural ponds.
In biofloc technology, it is very important that the suspended solids in pond
water including microbial cells are flocculated in the form of loosely aggregated
particles. Bioflocculation by bacteria probably plays crucial role in the formation
of these particles. In this study, 03 strains of Bacillus sp. B15, B5, and B12 showed
the best bioflocculating capability among 20 strains isolated. These strains were
used to determine the effects of some factors on the bioflocculating
effectiveness. The results showed that the most suitable medium for B15 and B5
strains were glucose, yeast extract, and CaCl,; B12 strain was glucose, glutamate,
(NH,),S0, for more than 60% flocculating rate with kaolin solution after 5
minutes to settle at pH 7 and 1% (v/v) of bacterial broth. This is the initial
research towards the application of bio-products to treat shrimp pond water
using biofloc technology.
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1. GIGI THIEU

Bacillus 1a vi khudn dugc sir dung rat phé bién lam ché
pham sinh hoc (bio-products) vi c6 khd nang san xuét
nhiéu enzyme ngoai bao (amylase, protease, cellulase,...),
gitip phan huy bun ba hiu co, tiét khang sinh sinh hoc
(bacteriocins) diét vi khudn gay bénh, dac biét vi khuin tén
tai trong san pham dudi dang bao ti nén c6 thé duy tri kha
nang séng tét, thé hién dugc chiic nang sau mét thai gian
bdo quan lau dai (Kuebutornye va cong su, 2019). Khi bé
sung Bacillus sp. vao moi trudng nudc thai hoac nudc ao
nudi tréng thiy san, ching sé thich nghi va chuyén hoa, st
dung céc chat thai hiru co dé tang trudng, thong qua d6
[am cho mai trudng nudc trd nén sach hon [8].

Qua trinh két tu ndi chung c6 thé dugc thuc hién véi 3
nhom chat két tu chinh: chat két tu vo co (aluminum sulfate
va polyaluminum chloride), chat két tu hiru co téng hgp (dan
xuat clia polyacrylamide véi polyethyleneimine va cac chat
¢6 nguén géc tu nhién nhu chitosan, sodium alginate) va két
tu sinh hoc béi vi sinh vat (microbial flocculants) [18]. Trong
s6 d6, chat két tu tao ra tU vi khuidn da dugc nghién ciu
nhiéu va ting dung trong cac qua trinh x{ ly moéi trudng.

Céc chét c6 kha nang tao ra két tu sinh hoc la san phdm
trao d6i chat cla vi sinh vat [15]. V& ban chét, chat két tu
sinh hoc la nhiing hgp chat cao phan ti, dugc vi sinh vat
tao ra trong qua trinh tang trudng. C6 nhiéu nhém vi sinh
vat c6 kha ning gay két tu sinh hoc nhu vi khudn, ndm va
xa khudn vdi nhiéu loai chat két tu sinh hoc dugc sinh téng
hop (polysaccharide, protein, glycoprotein,...) [5].

Trong nghién cttu nay, ching toi phan lap va tuyén
chon céc ching vi khudn Bacillus tit nudc ao nudi tém cé
kha nang sinh chat két tu sinh hoc, xac dinh anh huéng cua
mot s6 yéu t6 dén kha nang két tu sinh hoc clia cac ching
phan 1ap dugc nhdm hudng tdi viéc sdn xudt ché phim
sinh hoc ap dung cho quy trinh nuéi tdbm Ung dung cong
nghé biofloc.

2. PHUONG PHAP NGHIEN CUU
2.1.Vatliéu

- Mau nudc va mau bun thu ti mét s6 ao tom thé &
huyén Binh Dai, Bén Tre.
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- M®i trudng nudi cay tao chét két tu sinh hoc véi thanh
phan (tinh trén 1 lit): 10g glucose; 5g KH,PO,; 2g K,HPO,;
0,1g MgS0,.7H,0; 0,1g NaCl; 0,5g carbamide; 0,5g cao nam
men; pH diéu chinh pH bang 7 [2, 4].

- Méi truong Nutrient Agar (NA): 5g Pepton, 1,5g cao
thit, 1,59 cao ndm men, 5g NaCl, nudc cat vira du 1 lit.
2.2, Phuong phap

2.2.1. Phuong phdp phdn lép va lam thudn

Mau nudc va bun dugc ldy tir cac ao nudi tdm thé thudc
khu vuc huyén Binh Dai, tinh Bén Tre, dugc bao quan & 4°C,
st dung trong vong 24h. 1ml mau nudc hodc 1g mau bun
dugc pha lodng trong 9ml nudc mudi 0,9% voé trung. Mau
da pha loang dugc gia nhiét trong bé én nhiét & 80°C trong
15 phut dé loai bé té€ bao dinh dudng. Sau d6 pha loang
mau bun tU 10° - 108 I&n; mau nudc tir 10° - 10° 1an. HUt
100l dich da pha loang cdy trai trén mai truong NA. U &
37°C trong 24 gid. Chon khuén lac déc trung cho Bacillus va
tién hanh lam thuan bang cach cdy ria trén moéi trudng NA,
cho t&i khi quan sat thay chi c6 mét dang khuén lac duy
nhat trén méi trudng.

2.2.2. Kiém tra khd ndng két tu sinh hoc cta cdc ching
vi khudn

Méi chiang vi khudn dugc nudi cdy trong 50ml moi
trudng tao chat két tu sinh hoc trong binh tam giac 100ml.
Thuc hién trén may lac & toc d6 160 vong/phut, trong 72h &
nhiét do phong.

Kiém tra kha nang két tu clia cac dong vi khudn: chuan
bi hén hgp gém 90ml dung dich kaolin (5g/1), 10ml dung
dich CaCl, 1%, (w/v) b6 sung 100ul dich vi khuadn nuéi cay
72h (c6 mat dé khoang 10° CFU/ml). H&n hop dugc khuay
déu, dé 1ang 5 phut, sau dé phan trong & trén cach mat
nudc 2cm dugc hat dé xac dinh mat dé quang & buéc séng
550nm. Mau déi ching thyc hién tuong tu, dung moéi
trudng nudi cdy thay cho canh trudng vi khuan [4].

Ty |é két tu dugc tinh theo cong thic (1):

Ty lé két ty (%) = 225—"2mlu x 1009 (1)
bC

Trong d6: ODg(, ODy,, la gid tri do mat dé quang & budc
s6ng 550nm clia mau va déi ching.

2.2.3. Khdo sdt édnh huéng ctia mét sé yéu té dén kha
néng két tu sinh hoc

Cac thi nghiém dugc tién hanh ngdu nhién dé khao sat
mot s6 yéu t6 anh hudng dén kha nang két tu sinh hoc cua
cac chung vi khudn phan lap dugc. Cac thi nghiém dugc
thuc hién theo phuong phap kiém tra hiéu qua két tu sinh
hoc clia Deng va cOng su [4].

- Khao sat anh hudng ctia nguén carbon va nitrogen:
cac hop chat glucose (1% w/v), sucrose (1% w/v), tinh bot
(1% w/v) va glutamate (0,05% w/v), cao ndm men (0,05%
w/v), urea (0,05% w/v), (NH,),SO, (0,05% w/v) dugc b8 sung
vao mdi trudng tao chat két tu sinh hoc dé khao sat anh
hudng ctia ngudn carbon, nitg dén kha ning sinh téng hop
chat két tu sinh hoc.
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- Khao sat anh huéng cta pH ban dau méi cta trudng
nudi cdy: Anh hudng cla pH ban dau clia méi trudng nuoi
cdy dén kha nang két tu sinh hoc ctia chling vi khudn dugc
khao sat trong khoang pH tur 4 dén 9. Thi nghiém dugc thuc
hién gém 6 nghiém thic tuong ing véi mdi nghiém thuc la
mot gia tri pH khac nhau: 4, 5, 6, 7, 8, 9. Gia tri pH dugc diéu
chinh phu hgp & tiing nghiém thic bang dung dich HCl 1M
hay NaOH 3M.

- Khédo sat anh hudng cla bd sung cac mudi kim loai
dén ty lé két tu: Anh hudng clia cac mudi kim loai (KCl,
Nadl, CaCl,, MgSO,, MnSQ,, FeCl,, AICl;) & nbng d6 1g/1 dén
kha ndng két tu sinh hoc. Thi nghiém dugc tién hanh bang
cach b6 sung 1an lugt 10 ml dung dich 1% (w/v) mudi kim
loai trén vao 90ml dung dich kaolin (5g/1). Sau d6 b6 sung
0,1ml (0,1% w/v) dung dich sinh khéi vi khuidn. Mau d6i
chiing thuc hién tuong tu st dung nudc cat thay cho dung
dich mui kim loai.

- Khao sat anh hudng cua ty 1é dich vi khuan bé sung:
Tién hanh kiém tra khd nang két tu sinh hoc cla chiing vi
khuan véi kaolin & nhiing ty 1& dich vi khudn khac nhau:
0,01;1;5;10; 15 va 20% (w/v).

2.2.4. Phuong phdp xit ly sé liéu: cac thi nghiém c6 xac
dinh kha nang két tu sinh hoc dugc thuc hién vai 3 1an lap
lai, két qua dugc xut ly thong ké st dung Microsoft Excel.

3. KET QUA VA THAO LUAN
3.1. K&t qua phan lap vi khuan

T cac mau nudc va bun, phan lap dugc 20 ching cé
kha ndng sinh chat két tu sinh hoc véi cac dac diém hinh
thai dai thé nhu khuin lac tron, ria rang cua khéng déu,
mau trang nga. Cac chling nay tiép tuc dugc lam thuan, sau
dé tién hanh cac thi nghiém sinh hod so bé dé xac dinh cac
dac tinh co ban cta chi Bacillus: t€ bao hinh que, ¢6 sinh
bao ti, Gram duong, catalase duong tinh, oxidase duong
tinh va c6 kha nang di dong (bang 1).

Bang 1. Dac diém hinh thai khuan lac cdc ching phén lap

STT| Mau | Kihicu Hinh thai Sinh
chiing hoa
1 B2 |Khudnlac mép ring cua, nho,
) B3 Khudn lac ria tron, tam trang l6m, trdng | Gram
trong (+),
3 B4  |Khudnlacria tron, nhd, mau tring hinh
Khudn lac mép ring cua, trdng nga, bé aue,
4 BS madt nhan ngztr]l,’ @
3
5 . B6 Khudn lac nho, tron, nhan, trang trong ning
6 Bunao B7  |Khuanlaclén, mép lugn séng, tring nhat | sinh bao
7 B8 Khudn lac vita, 16i, nhay, trang duc t,
o R . s catalase
8 B9 Khuan lac vira, nhdn, trang duc +)
9 B10  |Khudnlaclén, tron, khong thuy, trang duc | oxidase
10 B11  |Khuan lacnh, tron, ria khong déu, trang (4:), di
1 B12 Khudn lac mép rang cua, bé mat nhan, dong
trdng xam
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12 B13  |Khuan lacriatron, 16n vira, béng,

13 B14  |Khudn lacriatron, vifa, trang duc

14 B15  |Khudn lacria nhdn, mau trang xdm

15 B16  |Khudn lacria tron, bong, tam 16i, trang duc
16 N:(()'xc 817 i(:)l:]in lac ria rang cua, nho, tron, trang
17 B18 | Khudn lacria tron, tam |6i vang, trang

18 B19  |Khudnlacnhd, tam I6i

19 B20  |Khuan lacrianhan, vifa, trang trong

20 B21  |Khudnlaclén, phdng, mép l6i, trang trong

3.2. Hiéu qua két tu cia cac dong vi khuan phan lap

Két qua thi nghiém kiém tra kha niang két tu cho thdy
trong s6 20 chdng vi khudn phan 1ap dugc c6 3 chdng cé ty
1& két tu > 60% (chiém ti [& 15%), 17 ching c6 ty 1é két tu <
60% (chiém ti l& 85%). Cac ching vi khudn cé ty 1é két tu
cao nhat [a B15 (72,09%), B5 (68,47%) va B12 (67,07%).

Bang 2. Ty I8 két tu ctia 20 ching Bacillus sp.

STT| Kyhiéu | Tylékéttu(%) |STT| Kyhiéu | Tylékéttu(%)
1 B2 36,04 +7,28%¢0 | 11 B9 19,15 + 26,78°
2 B3 26,29+30,12°%% | 12 | B10 53,87 + 4,320
3 B4 50,18 +12,06¥" | 13 | B16 56,51 + 4,59%"
4 B5 68,47+1,57" | 14| B17 29,81 + 2,488l
5 B6 43,64 +432° | 15| B 41,08 £5,19%
6 B7 53,75+ 13,60 | 16 | B12 67,07 + 6,68"
7 B8 25,66+1645%¢ | 17 | BI8 | 35,824,790
8 B13 | 49,20+13,75%% | 18 | B19 | 27,64+ 13,887
9 B14 46,255,481 19 | B20 10,93 + 36,47°
10| B15 72,09+2,36 | 20 | B2 14,91+ 5,29®

Két qua nay gan tuong dong vai két qua nghién ctiu cha
Pang Thi Huynh Mai va cong su [3] khi thyc hién phuong
phap tuong tu, tién hanh thi nghiém tuyén chon cac dong
vi khudn tao chat két tu trén mai trudng protein, ty 1é két tu
clia 10 chiing phan lap dugc trong thi nghiém dé dao déng
tur 65,5 - 74,25%, trong d6 3 chdng co ty 1é két tu cao nhat
la Bacillus megaterium AGTO8P, Bacillus megaterium
DTTO8P, Bacillus sp. HGTO6P véi ty |& két tu lan lugt la: 72%,
74,25% va 73%.

3.3. Cac yéu t6 anh huéng dén qua trinh sinh téng hgp
chat két tu sinh hoc

3.3.1. Nguén carbon, nguén nito

Anh hudng ctia nguén carbon dén kha nang sinh chat
két tu sinh hoc cta cac chung Bacillus sp. B15, B5 va B12
dugc trinh bay & hinh 1. Cac chiing vi khudn nay déu cé thé
phat trién va tao chat két tu trong méi trudng cé cac ngudn
carbon va nitrogen khac nhau. Béi v6i nguén carbon, ca ba
chling B15, B5 va B12 déu cho ty 1& két tu cao nhat vdi
nguén glucose 1% (66,55%, 60,25%, 57,84%). Nhu vay, c6
thé thdy glucose 1% la nguén carbon thich hgp dé cac
chling phat trién va sinh chat két tu tot nhat.
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Trong nhiing nghién ctu khac, nhu cdu vé ngudn
carbon cla cac vi khuén tao két tu clng rat da dang. Viéc
tao chat k&t tu cla Bacillus cereus FQ-B1, Bacillus
thuringiensis FQ-B2 st dung glucose, fructose, tinh bot nhu
la nguodn carbon [1]; trong khi & Bacillus licheniformis X14
thi sucrose, tinh bét lam gia tang hoat dong tao két tu [10].
K&t qua trén cho thdy cac chdng vi khudn c6 thé st dung
nhiéu ngudn carbon, trong sé do6 sé c6 mot ngudn carbon
phu hgp nhat cho su téng hop chat két tu sinh hoc.

D&i vai nguodn nito (hinh 2), 2 chiing B15 va B5 cho ty &
két tu cao nhat trong méi trudng c6 chia ngudn nito la cao
ndm men - ure vdi ty & két tu lan lugt 1a 68,26% va 60,94%.
Trong khi B12 cho ty 1& két tu cao nhat & cac moi trusng co
chua glutamate - ammonia véi ty & két tu cao nhat la
73,52%, ty Ié nay tham chi cao hon so véi thi nghiém trudc
dé (67,07%). Diéu nay cho thdy déi vsi chiang B12
glutamate - ammonia cé thé dugc dung thay cao ndm men
- ure dé€ nang cao ty lé két tu.
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Hinh 2. Ty I8 két tu (%) cta cc ching vi khuan theo nguén Nito

& cac nghién ctu khac, nguén nito pht hop nhat cho
tling chiing vi khuan tao chat két tu sinh hoc cling khac nhau.
Trong khi ure, pepton, cao ndm men thich hgp nhat cho cac
chiing Bacillus cereus FQ-B1, Bacillus thuringiensis FQ-B2 [1]
thi Bacillus subtilis MSBN17 c6 ty 1é két tu cao nhat la
89,04% véi NH,NO, dugc dung lam nguén nito [14].

3.3.2. Gid tri pH

Anh hudng cia pH ban dau clia méi truong dén kha
nang két tu sinh hoc cta cac ching Bacillus sp. dugc trinh
bay & hinh 3. Cac chiing vi khudn déu c6 thé tang trudng va
sinh chat két tu trong khoang pH 4 - 9. Trong d6, 3 chiing
B15, B5, B12 déu cho ty 1& két tu cao nhat & pH 7 véi cac gia
tri lan luot 1a 78,78%, 72,57%, 65,81%.
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Theo [12], mbi chiing vi khu&n c6 mot khoang pH téi uu
nhat dinh. Su tdng trudng cla chung vi khudn trong
khodng pH nay dat muc cao nhat c6 thé 1a do hé théng
enzyme dugc hoat hda t6i da [11]. Theo két qua nghién ciu
cla Zaki va cong su [17], moi trudng nudi cdy c6 pH 7 la toi
uu dé chang Bacillus velezensis 40B t6ng hop chat két tu,
vGi ty 1& két tu cao hon 90%. Diéu nay co6 thé dugc giai
thich la do & pH thap hoac cao, su hap thu cac ion H* hoac
OH 6 xu hudng lam suy yéu qua trinh hinh thanh phtic
hgp chat két tu véi kaolin [7].

100

EB5 mBI2
80
X
560
240
(2
= | | I

o

Gla tri pH

Hinh 3.Ty 1 két tu (%) cta cac chling vi khudn theo céc gid tri pH

3.3.3.lon kim logi bé sung

Anh huéng ctia cdc mugdi kim loai dén kha nang két tu
sinh hoc clia cac chiing Bacillus sp. dugc trinh bay & hinh 4.
Ca 3 chuing vi khuén Bacillus sp. déu cho ty 1é két tu tuong
d6i cao khi co6 mat muéi CaCl,. Mudi Mangan ciing lam tang
ty lé két tu cla chang B5 va B15.

&0 uB5 mB12 #BI5
¥ 60
g
w 40
)
Y]
@
;20 I I
[

0

Nat+  Ca2+  Al3+ Mg2+ Mn2+  Fe2+
Ton kim loai

Hinh 4.Ty 1 két tu (%) cta cac ching vi khuan theo cacion kim loai

Theo két qua nghién cdu [6, 12], cac ion kim loai b6
sung la nhiing kim loai héa tri Il nhu Ca®* va Mg?* (trir Fe**)
sé lam tang hoat tinh két tu han cac kim loai hda tri | va lll.
Trén chung Bacillus sp., ty 1& két tu gia tang vai cac ion Ca*,
Mn2*. lon Ca*" c6 thé lam mét 6n dinh hat kaolin tich dién
am bang cach trung hoa va bac cau [16]. Cac cation ¢o tac
dung tang cudng hoat tinh két tu do cé thé trung hoa va
8n dinh cac nhdm chic nang bang cach hinh thanh cau néi
gilta cac hat phan tr kaolin vé&i nhau [13].

3.3.4. Ty Ié dich vi khudn bé sung vao méi truong kaolin

Két quéd anh hudng cua ty 1é dich vi khuan bé sung &
binh 5 cho thay ca ba chiing B15, B5, B12 déu dat hiéu qua
két tu cao nhat khi b6 sung 1% ty lé dich vi khudn vao
huyén phu kaolin véi ty 1& nhu sau: B15 (61,11%), BS5
(61,11%), B12 (85,69%). Hiéu qua két tu thap nhat & ty lé
0,1% v&i B15 (52,18%), B5 (54,18%), B12 (61,11%).
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Theo nghién ctu cla Deng va céng su [4], Bacillus
mucilaginosus cho hiéu qua két tu cé thé dat dén 99,6% vdi
huyén phu kaolin chi véi liéu lugng nhé 1a 0,1%. Mot s6
nghién cdu khac nhu: chiing Bacillus coagulants As 101 c6
liéu lugng 40 ml/lit (4% v/v) cho ti lé két tu la 90% [13],
chung Bacillus licheniformis liéu lugng 150 ml/lit (15% v/v)
cho ti & két tu 98,4% [15].

Két qua thuc hién keo tu sinh hoc véi céc chiing vi khudn
trong dé tai nay déi véi chat dugc keo tu la kaolin tuong déi
khd quan. D€ c6 thé ting dung keo tu va vi khuan thuc hién
qua trinh keo tu vao cong nghé biofloc trong nudi tréng
thay san, can tiép tuc tién hanh cac nghién ctu trén nguén
co chat tu nhién la can lo ling trong ao nudi cling nhu thi
nghiém & quy mé 16n hon hodc ao nudi thuc té.

4, KET LUAN

Tur 20 ching phan lap dugc cé kha néng tao két tu sinh
hoc, da tuyén chon dugc 3 chdng Bacillus sp. c6 ty 1é két tu
trén 60% la B15 (72,09%), B5 (68,47%) va B12 (67,07%).

Ca 3 chung déu cho ty 1é két tu cao khi nudi cdy v6i moi
trudng c6 ngudn carbon la glucose. Nguén nits phu hop dé
tao két tu sinh hoc cho cac chiing B15 va B5 la cao ndm men
- ure, chling B12 la glutamate - ammonia. Kha nang két tu
sinh hoc dugc cai thién nhiéu véi céc diéu kién: pH 7, c6 mat
mudi CaCl, va ty I& canh trudng vi khun st dung 1%.
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