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. , ABSTRACT
Théong tin chung:
Ngay nhdn bai: 02/05/2022 Probiotic supplements are able to improve animal health and nutrition
Ngay nhdn bai sira: 18/05/2022 but respective bacteria have mainly been isolated from terrestrial, warm-
Ngay duyét dang: 23/05/2022 blooded hosts, limiting an efficient application in shrimp, fish, and clams.
Probiotics from native bacterial species adapted to the digestive tracts of
Title: the respective aquatic species are therefore more effective. In this study,
Isolation and characterization 194 bacterial strains were isolated from the digestive systems of clams,
of native probiotics for shrimp, and fish. The strain TON1.4 showed high extracellular enzyme
aquaculture farming in Bach activity and the ability to inhibit the best tested bacterial strains. The 16S
Long, Nam Dinh rDNA gene sequencing results showed that strain TON1.4 is Bacillus
amyloliquefaciens. Moreover, strain TON1.4 is also able to tolerate pH
Tir khoa: from 5 to 9, and salt concentration from 0.5 to 6%. The strategy of

Bacillus amyloliquefaciens, b6 isolation and characterization of native bacterial strains with potential

sung probiotic, nuéi trong thuy  for probiotic production is presented that can be easily adapted to other
san, Vi khudn ban dia aquatic species.

Keywords: TOMTAT

Aquaculture, Bacillus Thirc dn bé sung probiotic cé thé cdi thién sirc khée va dinh dwéng ciia

amyloliquefaciens, native vt nudi, nhung vi khudn twong g chii yéu dwoc phan ldp tie vt chit mdu

bacteria, probiotic néng trén can, han ché img dung hiéu qud trén tém, cd va ngao. Ché pham

supplementation sinh hoc tir lodi vi khudn ban dia thich nghi véi dwong tiéu héa ciia cdc
loai thuy san twong ung do do sé hiéu qua hon. Trong nghién ciru nay,
194 chiing vi khudn dé dwoe phdn dp tir hé tiéu héa ciia ngao, tom, va cd.
Chiing TON1.4 cho thdy hoat tinh enzyme ngoai bdo cao va kha nang irc
ché cdc ching vi khudn kiém dinh tot nhat. Két qua gidi trinh tw gen 16S
rDNA cho thdy ching TON1.4 la Bacillus amyloliquefaciens. Hon nita,
ching TON1.4 ciing ¢6 kha nang chiu dwoe pH tir 5 dén 9, nong dé mudi
tir 0,5 dén 6%. Chién heoc phan ldp va xdc dinh déc diém ciia cdc ching
vi khudn ban dia dwoc trinh bay cé tiém nang cho san xudt probiotic ,cé
thé dé dang thich nghi véi cdc lodi thiyy san khdc.

1. GIOI THIEU Tuy nhién, trong nhitng nam gan day, viéc thdm
canh hoa vai mat do cao kém khi hau thay doi that

Nganh thuy san ¢ Viét Nam n6i chung va Nam o013 bino phat dich bénh trén dong vat thy

Dinh noi riéng dang dugc dau tu va phat trién manh.
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san. Thém vao dé, chét luong nude va méi trudng
nudi bi 6 nhim 1am anh huong dén san luong nuoi.
Mt khac, viéc sir dung thudc khang sinh dé tri bénh
trén dong vat thuy san thuong xuyén va khong dung
licu luong da tao ra mot sé dong vi khuan khang
thubc (World Bank, 2013).

Viéc sir dung cic hoa chat trén toan thé gioi
trong cac nganh cong nghi¢p khac nhau ngay cang
tang va c6 anh huong tai sac khoé con ngudi. Ngoai
ra, viéc thay thé cac hoa chat doc hai bang cac san
phdm than thién voéi moi truong dang ngay cang
duoc quan tam va phat trién. Do d6, can phai c6 mot
giai phap cai thién chit luong méi trudng nudi ma
khong anh huong dén dong vat thiy san va con
nguoi (Cabello et al., 2013; Madhana et al., 2021;
Mondal et al., 2022).

Hién nay, viéc stir dung vi sinh vat hitu ich vao
trong nudi trong thity san nham khic phuc nhiing
van dé trén 1a mot giai phap dang dwoc ung dung
rong rai. Theo Bao and Shen (2005), h¢ théng nuoi
thay san bén vitng can ¢ su hién dién caa nhom vi
khuan c6 lgi. Nhom vi khuan nay khong chira doc
t6, khong hiéu ung phu, khong ton luu va khong
khang khang sinh. Nhom vi khuan nay hiéu qua
trong viéc cai thién moi truong,ting hé mién dich
cua vat nudi, giam stress va duy tri trang thai can
bang cua hé sinh thai thuy vuc (Hoseinifar et al.,
2018; Madhana et al., 2021). Vi khuan dugc biét dén
1a mot trong nhitng ddi twong quan trong nhét trong
san Xuat cac hop chét c6 hoat tinh sinh hoc va cac
chang Bacillus sp dugc biét dén 1a chung c6 kha
ning phéan giai cac hop chét hitu co trong dat nho
cac hoat chét enzyme nhu protease, amylase,
cellulase, .... gop phan khép kin vong tuan hoan vat
chat trong ty nhién (Madhana et al., 2021). Pic tinh
nay con duoc tng dung trong quéa trinh ché bién
phéan huy rac.

Trong qua trinh séng, vi khuan tiét ra nhiéu chat
¢6 hoat tinh sinh hoc cao, c6 kh:él nang khéng lai cac
loai Vi,sinh vét khac nhau nhu nam va vi khuan. Viéc
tim kiém cac chung vi khuan méi c6 kha nang thich
nghi,img dung cao va phat tri€n phuc vu cho nudi
trong thily san 1a rat can thiét.

2. PHUONG PHAP NGHIEN CUU

2.1. Nguyén liéu

Céc mau phén I4p dugc thu nhan tai Bach Long,
Giao Thuy, tinh Nam Dinh gom c6 ¢4, tdbm va ngao.

Vi sinh vat kiém dinh: Escherichia coli ATCC
25922, Salmonella typhi, Staphylococcus aureus
ATCC 25923, Vibrio harveyi va V.
parahaemolyticus tir Bo suu tap ching gidng cua
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phong Céc chét chic niang sinh hoc, Vién Cong
nghé sinh hoc.

2.2. Hoa chit va thiét bi nghién ctru

Céc hoa chit nudi cdy va dinh tinh, dinh lwong
tir cac hang Sigma, Merk, Oxoid, Wako (Nhat Ban),
An Do, Trung Quoc va Viét Nam.

M4y méc, thiét bi duoc sir dung trong nghién
ctiru thudc Vién Cong nghé sinh hoc - Vién Han 1am
Khoa hoc va Cong nghé Viét Nam.

2.3. MBobi truwomg nudi cy vi khuin

Maéi treong thach LB (g/L): peptone 10, cao nim
men 5, NaCl 5, agar 20, nuédc 1 lit, pH 7,0 £ 0,2.

Mobi truong xac dinh hoat tinh enzyme: moi
truong LB thach c¢6 chra 0,1% CMC
(Carboxymethyl cellulose), moéi truong LB thach
chua 1% tinh bot, moéi truong LB thach chaa 1%
casein 1%, moi truong LB thach chua 1%
phosphate. Tat ca cac méi truong duoc khir trung ¢
121°C trong 20 phut va dé ngudi trudc khi sir dung.

2.4. Phuwong phap nghién ciu

2.4.1. Phdn ldp va dinh danh vi khudn

Mau rudt tir tom, ca va ngao duogc cho vao 6ng
eppendorf riéng ré co chira 0,9 mL nuwdc mudi sinh
1i khtr tring. Mau duoc pha lodng dén ndng d6 104
rdi cy trai trén dia petri chira mdi trudng LB thach
va boc kin bang tai nilon, & & 37°C.

Sau 2 ngdy quan sat cac khuan lac, cdy chuyén
dé tach cac dong vi khuan thuan. Khi cac khuan lac
da thuan sau nhiéu lan cdy chuyén, chung duoc gitr
gidng va bao quan & -80°C trong glycerol 30%. Céac
khuan lac riéng r& duoc sir dung dé kiém tra hoat
tinh khang khuan va sinh tong hop enzyme.

Chang vi khuan chon loc duge dinh danh bing
phuong phép giai trinh tr 16S rRNA: tach chiét bo
gen vi khuan bang bo kit cia QlAgen, khuéch dai
trinh tyr 16S rDNA bing phan tng PCR véi cap moi
¢6 trinh ty nhu sau: 27 F (5'-AGA GTT TGA TCC
TGG CTC AG-3’), va 1492 R (5'-TAC GGT TAC
CTT GTT ACG ACT T-3").

San pham PCR dugc chay kiém tra trén gel
agarose 1% va duoc lam sach bang kit (QIAquick
PCR Purification Kit) va gui giai trinh ty tai hang
First Base (The Gemini, Singapore Science Park 11,
Singapore). Céc trinh tu nucleotide hoan chinh dugc
so sanh vGi ngin hang co s& dir liéu sinh hoc
(National Center for Biotechnology Information,
NCBI) bing cach sir dung cong cu tim kiém cac
trinh ty twong dong (Basic Local Alignment Search
Tool, BLAST).
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2.4.2. Phuwong phap xdc dinh hogt tinh enzyme

Cac dia LB thach dugc duc céc 16 thach duong
kinh 7 mm. Chung vi khuan dugc nudi qua dém (10°
cfu/mL) va ly tim dé thu dich néi. Nam muoi pL
dich ly tdm duoc hut vao tirng giéng, sau d6 cac dia
duoc giit & nhiét d6 phong dé dich dugc khuéch tan
déu. Céc dia duoc 0 ¢ 37°C, trong 24 gid, sau do,
chung dugc quan sat va do kich thudc vong thuy
phan (néu co). Hoat tinh enzyme dugc tinh bang
duong kinh vong thuy phan khong bi nhuém mau
bai thuc nhuom.

Kich thudc vong thiy phan (mm) A=D - d (D
l1a duong kinh vong thiy phan, mm; d: duwong kinh
16 thach, mm).

Xac dinh hoat tinh enzyme amylase: Moi truong
xac dinh hoat tinh amylase 1a méi truong LB bo
sung tinh bot tan (1%) va agar (2%) (Bibi et al.,
2017).

Xac dinh hoat tinh enzyme cellulase: m6i truong
LB b6 sung CMC (1%) va agar (2%) (da Cruz
Ramos et al., 1985).

Xdc dinh hoat tinh enzyme protease: méi trudng
LB b6 sung casein (1%) va agar (2%) (Hung et al.,
2007).

Xdc dinh hoat tinh enzyme phytase: moi trudng
LB chtra phosphate (1%) va agar (2%) (de Oliveira
Costa et al., 2012)

bia xac dinh hoat tinh enzyme amylase,
cellulase sau khi u dugc nhuém mau bang Lugol
1,5% va do dudng kinh vong thuy phan. Ddi ching
duong 1a cac enzyme tuong tng (tir Sigma), nong
d6 1 mg/mL.

bia xac dinh hoat tinh enzyme protease sau khi
u duoc nhuém mau bang TCA 25% va do duong
kinh vong thuy phan. Doi chiing duong 1a enzyme
Neutron protease (Sigma) 1 mg/mL.

2.4.3. Kha ndng doi khdng vi khudn gdy bénh

Phuong phap d6i khang truc tiép dwoc sir dung
dé khao sat dac tinh ddi khang véi 5 chung vi khuin
kiém dinh. Cac chung kiém dinh duoc cdy trai trén
bé mat méi truong thach LB (100 uL dich vi khuan
& ndng d6 10° cfu/mL) trude khi duc 15 thach ¢
duong kinh 7 mm.

Céc chung vi khuan dugc nuéi qua dém ¢ 37°C.
AmL dich vi khuan (10° cfu/mL) dugc ly tim & 4°C,
1000 rpm dé thu dich ndi. 50 pL dich 1én men sau ly
tam duoc hit va tra vao cac 18 thach, sau do, dia
duoc giit trong 2 gio ¢ nhiét do 4°C dé dich khuéch
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tan déu. Cac dia dugc u 6 37°C. Sau 24 gid, dia dugc

ldy ra quan sat va do kich thudc vong khang khuan

(néu c6). Pbi chung dwong 1a Streptomycin 0,1

g/mL. Kich thudc vong khang khuan (mm) =D - 7

(D 1a duong kinh vong khang khuan, mm).

2.4.4. Anh huong cua nhiét do va pH lén hoat

tinh cua chat khang khudn cé ban chdt la
protein

Dé danh gia anh huéng cua nhiét d6 1én hoat tinh
cia chit khang khuidn co ban chat 1a protein
(bacteriocin), dich 1én men chung vi khuan duoc
tai cac nhiét d6 khac nhau trong khoang tir 40 dén
100°C trong 30 phut. Hoat tinh bacteriocin con lai
duogc xéac dinh boi phuong phap khuéch tan trén dia
thach.

Anh huong cta pH 1én bacteriocin dwoc xac dinh
bang cach diéu chinh gia tri pH ciia dich sau 1én men
cua vi khuan boi HCI va NaOH 1IN tir 3 dén 12, véi
budc nhay 1a 1 va  trong 2 gid & 37°C. Tét ca cac
mau sau d6 duogc diéu chinh lai dat gia tri pH trung
tinh truéc khi kiém tra hoat tinh khang khuan.

2.4.5. Phuong phap khdo sat ddc tinh sinh

treong Ciia cdc vi khudn phan ldp duwoc

Kha ning chiu pH: Céc ching tuyén chon dugc
cdy trong méi trudng LB duoc didu chinh pH bang
HCI va NaOH theo cac gia tri pH: 4,5, 6, 7, 8, 9, 10.
Nudi cdy lic & 150 rpm, 37°C, do ODgoonm dé xac
dinh mat do vi khuan sau 18 gio.

~ Kha nang chiu man: Céc chiing tuyén chon dwoc
cay trong moi truong LB b sung thém NaCl véi cac
nong d6: 0,5; 1; 2; 3; 4; 5; va 6%. Nuébi cay lac &
150rpm, 37°C, do ODgoonm d€ xdc dinh mat do vi
khuan sau 18 gio.
3. KET QUA VA THAO LUAN
3.1. Phén lap cac chiing vi khuin

Céc mau phan 1ap thu thap tir bién va cac ao nudi
duge xtr Iy bé mit va thu thap mau noi tang dé phan
1ap vi sinh vat. 22 mau di phéan lap dugc 194 chiung
vi khuan dic trung va hoat tinh cua cac ching nay
duoc tién hanh kiém tra. Hinh anh khun lac va mau
sdc clia mot sO ching vi khuan duoc thé hién trong
Hinh 1.

Hinh 1. Hinh anh mgt s6 khuin lac véi mau sic
va hinh thai khac nhau
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Can ctr vao duong kinh vong phan giai cia cac
ching vi khuan phan giai amylase, cellulase,
protease, phytase va hoat tinh khang cac chung vi
khuan kiém dinh, chung TON1.4 véi hoat tinh tot
nhat dwoc lwa chon cho cac thi nghiém tiép theo.
bac tinh cua chung TON1.4 dugc minh hoa trong
Hinh 2, duoc trinh bay trong Bang 1 va Bang 2. Két
qua phan tich trinh tu nucleotide cho thdy chung
TON1.4 1a loai Bacillus amyloliquefaciens va trinh
tu doan gen cta 16S rDNA da dugc luu trén ngan

hang gen v6i ma so6 MZ484519. Hinh 2. Kha niing khang cac chiing vi khuin
Do d6, ching TON1.4 duoc chon cho nghién kiém dinh caa Chﬁnfg T()‘N1.4’trén mdi trwong

ctru anh huéng cua nhiét do, pH, do man dén kha LB (A-E) va kha niing sinh tong hep enzyme

ning séng cia ching. trén cac méi truong chira co’ chat dic hiéu ¢

37°C sau 24 gio (F-H).

Bing 1. Kha niing sinh téng hep enzyme ciia chiing TON1.4
Kich thuwéc dwdng kinh vong thiiy phin (A=D-d) (mm)

Tén mau

Amylase Cellulase Protease Phytase
bC 8 18 11 +
TON1.4 7 15 + 11

Bang 2. Khi ning khang cic vi khuin kiém dinh ciia chiing TON1.4

Kich thwéc dwong kinh vong thiiy phin (A=D-d) (mm)

Tén mau E. coli S. aureus V. harveyi V. parahaemolyticus
bC 17 23 21 20
TONL1.4 - 10 + 3
3.2. Anh hwéng cia hoat tinh khang khuin 3.3. Anh hwéng caa nhiét d 1én hoat tinh
qua cdc thé hé nudi cdy ciia chiing vi ciia cac ching vi khuidn TON1.4
khuan TONT.4 Dich 1én men chung TON1.4 duoc i & cac nhiét
Dich 1én men cta cac ching vi khuan dugc ly tim & d6 khac nhau trong dai tir 40 dén 100°C. Sau 30
10.000 rpm trong 5 phut, sau d6 thu dich ndi. Nam phut, dich 1én men dugc mang di ly tam & 10.000
muoi pL dich ndi dugc hut cho vao cac giéng trén rpm trong 5 phit rdi kiém tra hoat tinh khang khuan
moi truong cd cac ching vi khuan kiém dinh dé va hoat tinh enzyme. Két qua dugc trinh bay trong
kiém tra kha ning khang cac chung vi khuan kiém Bang 4 va Bang 5.

dinh ciia cac ching. Két qua dugc trinh bay trong
Bang 3. Tir két qua nghién ciru cho thay, hau hét cac
ching déu khong c6 kha nang khang E. coli. Trong
do, cac chung c¢6 kha ning khang S. aureus déu va
6n dinh.

Két qua trong Bang 4 cho thay, sau khi xu 1y voi
nhiét & cac nhiét d6 khac nhau, hoat tinh khang cac
chang vi khuan kiém dinh Salmonella va V.
paraheamolyticus giam dan trong dai nhiét do o va
thip hon ddi chung, hoat tinh khang bét dau giam tir
Bang 3. Kha ning khang S. aureus cia chiing 80°C. Ngoai ra, két qua ciing cho thy tir 70°C, hoat

TON1.4 tir thé hé 2 dén 5 tinh khang chung S. aureus tang nhung khong déng
ké. Chung TON1.4 c6 kha nang khang hai ching V.

Kich thuéc duwdng kinh vong

— l'(héng khuflr} ( A=D:d) (mm) ’ harveyi va E. coli.
The h¢ The Theh¢  The Vi két qua thir hoat tinh enzyme trén 4 loai co
2 heés 4 h¢bs chat khac nhau cho thdy, 3 enzyme amylase,
bC 22 21 21 22 protease, va phytase déu mét hoat tinh & >70°C,
TON1.4 8 8 8 9 trong khi véi cellulase 1a 100°C (Bang 5). Két qua

nghién ctru ciing cho théy hoat tinh enzyme amylase
trude va sau khi u yeu. O dai nhiét d tr 37 dén
70°C, hoat tinh enzyme cellulase khong c6 sy thay
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d6i so véi dbi chung (khong xir 1y nhiét) va giam
dan tir 80°C.

Két qua nay phi hop vai két qua nghién ciru cua
Ye et al. (2017), trong d6 ching Bacillus
amyloliquefaciens S1 c6 kha nang tao ra cellulase
manh nhét véi nhiét do 1én men 1a 37°C. Khi nhiét
do tang, hoat dong cua cac enzym dau tién ting lén
va sau do giam xuéng.

3.4. Anh hwéng cia pH Ién hoat tinh ciia

chiing vi khuan TON1.4

Dich 1én men ching TON1.4 dwoc diéu chinh
bang HCI hoic NaOH 1N vé cac pH khéc nhau trong
dai tir 3dén 12 vau ¢ 37°C. Sau 2 gio, dich 1én men
dugc trung hoa vé pH ban dau va dugc ly tim &
10.000 rpm trong 5 phut rdi kiém tra hoat tinh khang
khuan va hoat tinh enzyme. Két qua dugc trinh bay
trong Bang 6 va Bang 7.

Tir két qua nghién ciru cho thay, hoat tinh khéng
cac chung vi khuan kiém dinh ¢6 su khac nhau gitra
cac chung (Bang 6). Sau khi duoc xu li trong dai pH
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tir 3 dén 12, dich 1én men cua chung phan 14p van co
kha nang khang S. aureus va hoat tinh giam nhe &
pH cao. Trong khi do, chung V. paraheamolyticus
bi khang yéu trong dai pH tir 6 dén 10, khong khang
duoc & pH ngoai khoang trén. Dich 1én men cua
chung sau xt 1i ciing ¢6 kha nang khang Salmonella
typhi yéu trong khoang pH tir 3 dén 10, sau d6 mét
hoat tinh & pH cao hon.

Tir két qua nghién ctru cling cho thy, pH c6 anh
hudng déng ké t6i hoat tinh enzyme (Bang 7). Cu
thé, hoat tinh enzyme amylase yéu va c6 hoat tinh
trong khoang pH tir 6 dén 10, hoat tinh cellulase
giam manh ¢ pH thip (pH <4) va cao (pH 12). Trong
khi @0, protease chi c6 hoat tinh yéu (twong dwong
v6i BC) trong khoang pH tir 6 dén 9. Phytase duy tri
hoat tinh ¢ pH rong, pH >10 hoat tinh cua phytase
bi giam déan. Ye et al. (2017) bao cdo gia tri pH moi
truong 1én men ban dau téi wu cua Bacillus
amyloliquefaciens S1 1a 6 va luong enzyme 6n dinh
trong khoang pH tir 5 dén 6, trong khi kha ning tao
enzyme giam dang ké ¢ pH ban dau tir 7 dén 9.

Bang 4. Anh hwong caa nhiét dd dén kha ning khang khuan cia chiing TON1.4

Kich thwéc dwong kinh vong khang khuin (A=D-d) (mm)

Nhi¢t 49 E.coli  Salmonella S. aureus V. harveyi V. parahaemolyticus
PC (Khong 1) - 4 7 + 4
40 - 4 ! N 3
50 - 4 7 + :
60 - 4 7 : :
70 : ‘ 8 : 3
80 - 3 8 - 2
90 - 3 8 - 2
100 . 2 8 - 2

Chi thich: (+): ¢6 hoat tinh nhung nhé, (-): khéng cé hoat tinh

Biang 5. Anh hwéng cia nhiét d9 dén hoat tinh enzyme ciia chiing TON1.4

Kich thwéc dwong kinh vong thiiy phin (A=D-d) (mm)

Nhigt do Amylase Cellulase Protease Phytase
DC (Khéng 1) 12 11 7 10
40 + 11 7 10
50 + 9 4 10
60 + 9 3 9

70 + 9 + 8

80 - 8 - -

90 - 3 - -
100 - - - -

Chui thich: (+): ¢6 hoat tinh nhung nho, (-): khong cé hoat tinh
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Biang 6. Anh hwéng cia pH dén kha ning khang khuan cia chiing TON1.4

Kich thwéc dwong kinh vong khang khuin (A=D-d) (mm)

pH

E. coli Salmonella S. aureus V. harveyi V. parahaemolyticus
3 - 3 7 - -
4 - 3 6 - -
6 - 3 6 - +
8 (BC) - 4 6 + +
9 - 4 6 + +
10 - 3 7 + +
11 - + 6 - -
12 - - 5 - -

Chui thich: (+): ¢o hoat tinh nhung nho, (-): khong cé hoat tinh

Biang 7. Anh hwéng ciia pH dén hoat tinh enzyme ciia chiing TON1.4

Kich thuéc dwong kinh vong thiiy phin (A=D-d) (mm)

pH

Amylase Cellulase Protease Phytase
3 - 4 - 7
4 - 5 - 9
6 + 9 + 9
8 (bC) + 9 + 9
9 + 9 + 9
10 + 8 - 8
11 - 8 - -
12 - 3 - -

Chui thich: (+): ¢6 hoat tinh nhung nho, (-): khong cé hoat tinh

3.5. Anh hwéng ciaa pH va dd min Ién sy
sinh trwéng cia ching vi khuan
TON14

Gia tri pH cua moi truong anh huong dén sinh
treong va sinh téng hgp cua vi sinh vét khong gidng
nhau. Mubn phat trién va sinh tong hop enzyme
manh nhét thi chung vi khuan chon loc doi hoi phai
¢6 mot khoang pH thich hop. Thi nghiém dugc tién
hanh trén 8 mic pH moi truong khac nhau.
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Hinh 3. ODsoonm ctia chiing TON1.4 & cac ndng
dd mudn NaCl (A) va nong do pH (B) khac nhau
sau 18 gio nudi cay

Tir két qua trén Hinh 3, chung TON1.4 ¢ kha
nang chiu dugc pH tir 6 dén 9 (Hinh 3a), nf)ng do
muoi tir 0,5 dén 6% (Hinh 3b). O d6 pH 7, nong do
mubi tir 0,5 dén 2% la diéu kién sinh truong tdi wu.
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Céac nong d6 mudi khac nhau trong thi nghiém
khong lam thay di téc do sinh truong ctia ching.
Két qua nay phu hop véi két qua nghién ctu cua
Sutin (2010), trong d6 tac gia cho thay pham vi do
min do6 (0-4%) 1a can thiét cho sy phat trién téi vu
ctia cac loai ven bién. Tuy nhién, két qua nghién ctru
nay co su sai khac véi két qua nghién ctru cua Mevel
and Prieur (2000). Tac gid bao céo rang chung
Bacillus sp. MS30 c6 d6 man sinh truéng tdi vu 1a
16 g/L NaCl, va khong thé phat trién khi d6 man
tang 1én 28,50 g/L NaCl. Theo két qua nghién ctu
gan day, cac chiing Bacillus co thé ton tai dén nong
d6 mudi 1a 7% (Zulkhairi Amin et al., 2020). Su
khac nhau nay c6 thé do sy khac nhau vé chang
Bacillus sp. dugc str dung trong nghién cuu.

Két qua nghién ciru cho thay ching Bacillus sp.
phan lap dugc phat trién chdm & pH tir 3 dén 5.
Chung phat trién t6i wu & pH 7 va sau d6 su ting
truong giam dan tir pH 9 dén 11 (Hinh 3b). Két qua
nay pht hop véi cac két qua nghién ciru vé chung
Bacillus sp. da duoc cong bd (ljaz et al., 2015).
Trong d6, pH trung tinh tir 7 dén 8 1a pH t6i uu cho
sy phat trién cua vi khuan Bacillus sp. va trong moi
truong hoi kiém c6 loi cho qué trinh nitrat héa di
dudng cua vi khuan Bacillus sp. (Mevel and &
Prieur, 2000). Thém vao d6, két qua nghién ctru
ciing cho thdy méi truong co tinh axit (pH tir 5 dén
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6) hodc kiém (pH tir 9 dén 10) 1am han ché sy phat
trién cta vi khuan Bacillus sp. Nhan dinh nay phu
hop véi nhén dinh cua Sheela et al. (2014). Tac gia
cho thay sy phat trién cta cac loai Bacillus sp. phan
1ap bi han ché ¢ pH tir 6dén 6,5 va pH trén 8,5.

4. KET LUAN

T mau thu thap ¢ ving nudi thuy san & Bach
Long, Giao Thuy, Nam Dinh, 194 chang vi khuan
da duoc phan 1ap. Chung TON1.4 duoc chon c6 kha
nang thich nghi véi diéu kién méi trudng nudc ao
nudi. Chung TON1.4 da dugc xac dinh 1a loai
Bacillus amyloliquefaciens. Chang chon loc
TON1.4 ciing c6 kha nang sinh tong hop enzyme
amylase, cellulase, protease, phytase va co kha nang
khang S. aureus, V. paraheamolyticus, V. harveyi va
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