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ABSTRACT

This study is aimed to isolate beneficial Bacillus spp. strains for producing
biological products to control pathogens. Twenty Bacillus spp. strains was
isolated from digestive system of white leg shrimps (Litopenaeus
vannamei) collected from shrimp ponds in Kien Giang province. The
results show that 11 isolates acted as an antagonist of at least one of
pathogenic strains including Escherichia coli, Staphylococcus aureus,
Aeromonas sp., and Pseudomonas sp. Eleven isolates have the potential
production at least two extracellular enzymes including amylase, cellulase
and protease. The AM2 and AM3 were selected to examine salinity and pH
tolerance ability, and both strains represented their abilities to grow at the
pH ranges from 4 to 9 and the salinity ranges from 1 to 5%. The results of
16S rRNA genotype sequencing for the two strains, AM2 and AM3
indicated that the AM2 sequence was homologous up to 99% with B.
sutilis, and AM3 strain sequence was homologous up to 99% with Bacillus
cereus and registered on GenBank with the code consecutively MN907469
and MN907471.

TOM TAT

Nghién cieu dwoc thiee hién nham phan ldp nhiing dong vi khudn Bacillus
spp. ¢é nhitng ddc tinh phit hop dé san xudt ché pham sinh hoc nham kzem
sodt cdc tac nhdn gdy bénh. Tir hé tiéu héa ciia cdc mau tém thé chan trang
thu tir ao nuoi thudc dia ban tinh Kién Giang da phan lap dwoc 20 dong vi
khudn Bacillus spp. Két qua c6 11 trén tong s6 20 dong thé hién kha nang
doi khang véi it nhat 1 dong vi khudn kiém dinh gom Escherichia coli,
Staphyloccocus aureus, Aeromonas sp. va Pseudomonas sp. Két qua ciing
cho thdy ca 11 dong vi khudn déu cé kha ning sinh it nhat 2 loai enzyme
Nngoai bao trong nhom amylase, cellulase va protease. Dong AM2 va AM3
duoe hra chon dé khdo sdt kha ning chiu man va chiu pH, két quda cho
thay ca 2 dong déu c6 kha nang phdt trién trong méi truong dwoc bo sung
nong do muoi tir 1 - 5% va pH tue 4 - 9, dong AM2 va AM3 twong dong
99% véi dong Bacillus subtilis va Bacillus cereus dwa trén két qua gidi
trinh tw 16S rRNA da dwoc dang ky trén GenBank voi ma $6 lan luot la
MN907469 va MN907471.

Trich dan: Huynh Ngoc Thanh Tam va Huynh Vén Thinh, 2020. Ddc diém cuia cac dong loi khuan Bacillus
spp. tir tom thé chén trang (Litopenaeus vannamei) ¢ tinh Kién Giang. Tap chi Khoa hoc Truong
Pai hoc Can Tho. 56(2B): 44-52.
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1 GIOI THIEU

Bacillus 1a truc khuan Gram dwong, té bao hinh
que thang, kich thuéc 0,5 - 2,5 pm x 1,2 - 10 pm va
thuong dugc sap xép thanh ting cap hoac chudi, c¢6
dau tron. Bacillus ¢6 phé chiu nhiét, pH va d6 man
rong, con duong bién dudng bang hinh thirc 1én men
hozc ho hap, hau hét c6 catalase duong tinh (Holt et
al., 1994). Vi khuan Bacillus co thé san xuat mot sb
hop chat ¢ ché sy phat trién cua vi khuan canh
tranh. Trong s6 cac hop chat nay, cac bacteriocin 1a
quan trong nhit (Farzanfar, 2006). Bén canh do,
Bacillus con san xuit khang sinh polypeptide, chang
han nhu bacitracin, gramicidin S, polymyxin va
tyrotricidin c6 kha ning chdng lai nhidu loai vi
khuin Gram dwong va Gram 4m (Balcazar and
Luna, 2007). Ching c6 thé sir dung cac enzyme
ngoai bao do qué trinh phan giai polysaccharide,
nucleic acid va lipid 1am ngudn carbon va chit cho
dién tir (Nguyén Lan Diing va ctv., 1975). Céc loai
thuoc chi Bacillus duoc biét dén 1a vi sinh vat co kha
ning san Xuat cac loai enzyme c6 lgi trong cong
nghiép. Enzyme san xuat bai cac dong vi khuan
thudc chi nay chiém khoang 50% téng thi truong
enzyme. Cac loai Bacillus khac nhau c6 thé san xuat
mot s6 enzyme quan trong nhu amylase, cellulase,
tannase, pectinase va betaglucosidase (Kakou et al.,
2017). Ngoai ra, Bacillus dwoc st dung rong rdi nhat
lam probiotic bao gom B. subtilis, B. clausii, B.
cereus, B. coagulans va B. licheniformis. Cac bao tir
6n dinh nhiét cua Bacillus c6 nhiéu uu diém hon so
véi nhitng loai khong sinh bao tor khac nhu
Lactobacillus spp. Cac ché pham sinh hoc chira bao
tir dang dwoc sir dung rong rii & nguoi nhu 1 chat
bé sung dinh dudng, & dong vat nhu chét kich thich
tang truong va cac chit canh tranh chéng vi sinh vat
gdy bénh, trong nudi tréng thuy san dé ting cudng
su phat trién va chéng chiu bénh tat cua tom nudi
(Cutting, 2011). Céac yéu t vé su chéng chiu pH va
d6 man cua Bacillus ciing duoc quan tim. D6 mubi
t6i uu cho sy sinh truong va phat trién cia tom 14 15
- 25%o, pH thich hgp cho tém nuéi tr 7,5 - 8,35
(Pham Thi Tuyet Ngan va Truong Phii Quéc, 2010).
Nong do mubi thich hop 1a 7,5 - 8,2 va gia tri pH
phi hop véi diéu kién ao nudi tom nuéc lo & nudc
ta l1a 7,5 - 8,2 (Nguyén Vin Hao, 2004). Do do,
nghién ciru nay dugc tién hanh nham khao sat mot
s6 ddc tinh co loi (kha nang d6i khang véi cac dong
vi khuan gy bénh, kha ning sinh enzyme ngoai bio,
kha nang chiu pH va chiu man) cua cac dong
Bacillus spp. phan 1ap tir hé tiéu hoa cua tom the
chan trdng tai mot sb huyén thudc tinh Kién Giang
nham ung dung cac dong vi khuan nay trong san
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Xuit cac ché pham probiotic phuc vu cho nuéi tréng
thay san no6i chung va nudi tom ndi riéng.

2 VAT LIEU VA PHUONG PHAP
NGHIEN CUU

2.1 Vit liéu nghién ciru

Mau tom thé chan tring 1a tém truong thanh
duoc thu tai cac ao nudi tom & cac huyén: An Minh,
An Bién, U Minh Thuong va Vinh Thuén thudc tinh
Kién Giang. Méi huyén thu mau tai mot ao nudi tom
v6i khdi luong mau khoang 200 g (khoing 80
con/kg). Mau dugc bao quan lanh bang cach uop da
trong thung xdp trong sudt qua trinh van chuyén dén
phong thi nghiém.

Vi khuin kiém dinh: Escherichia coli,
Staphylococcus  aureus, Aeromonas  sp. va
Pseudomonas sp. dugc cung cap béi Bo mon Cong
nghé Sinh hoc Vi sinh vat, Vién Nghién ctru va Phat
trién Cong nghé Sinh hoc, Truong Pai hoc Can Tho.

2.2 Phuwong phap

2.2.1 Phdn ldp cdc dong vi khuan Bacillus spp.

Mau tom dugc rira sach bang nudc cat va khu
tring bén ngoai bang ethanol 70%. Tién hanh mé va
thu hé tiéu hoa ctia tom cho vao binh tam giac chtra
100 mL moi treong LB (10 g/L peptone, 5 g/L yeast
extract, 10/L g NaCl) c¢6 bd sung 1,5% NaCl va xir
1i & nhiét do 80°C trong 30 phut, u lic ¢ 37°C trong
48 gio. Sau 48 gio, tién hanh pha lodng dich nuéi
céy trong dung dich nudc mudi sinh 1i 0,3% vé cac
nong d6 10 va 105 t& bao/mL Thu 100 pL cac dung
dich mau va trdi trén dia chtra méi truong LB agar,
day kin va u ¢ 37°C trong 24 gid. Sau 24 gio, quan
sat va chon nhitng khuan lac tiéu biéu dé tién hanh
cdy chuyén trén moi truong LB agar. Qua trinh cdy
chuyén duoc lap lai nhiéu lan cho dén khi d6 thuan
vi khuan dugc xac dinh (Nguyén Trong Nghia va
ctv., 2015).

2.2.2 Khdo sdt kha ning khang khudn

Str dung phuwong phap khuéch tan trén giéng
thach cua Zokaeifar et al. (2012) c6 hiéu chinh dé
kiém tra kha niang khang khuan cua cic dong
Bacillus spp. Cac dong vi khuan kiém dinh dugc
nudi tang sinh trong moi truong LB agar (10 g/L
peptone, 5 g/L yeast extract, 10/L g NaCl, 20 g/L
agar) trong 24 gio, khuan lac duoc cho vao cit nuéc
v trung va tién hanh pha loang dich nuéi dé xac
dinh mat s6 vi khuan. Chuan bi dich huyén phu cua
dong chi thi da duoc nudi cdy qua 24 gid voi mat So
108 té bao/mL. Sir dung 50 pL dich huyén phu roi
cy trai, de rdo, tao 5 giéng véi duong kinh 4 mm
sao cho mdi giéng cach nhau 2-3 cm. Nhiing dong
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vi khuan Bacillus spp.duoc nudi ting sinh trong
10mL méi truong LB ¢ diéu kién hiéu khi, & 37°C
trong 48 gid (véi mat s khoang 108 té bao/mL), ly
tam 13.000 rpm trong 15 phut & 5°C. Thu phan trong
cua dung dich sau ly tim, loai bo phan cin chira té
bao vi khuan, trit lanh & 4°C, thu dugc dung dich ¢
kha ning c6 bacteriocin thd (cach xac dinh 1a thu
dich va thir kha nang khang khuan). St dung 50 pL
dich bacteriocin thd bom vao moi giéng cia dia
thach da chira dong chi thi véi 3 1an lap lai, dung
dich Ampicilin (5 mg/mL) dwoc sir dung lam ddi
chung dwong va nuéc cat 1a ddi chimg am. Tién
hanh i mau & 4°C trong 15 phut cho dung dich trong
giéng khuéch tan. Sau do, dia dugc o & 37°C trong
24 gio dé vi khuan chi thi phat trién. Quan sat va do
duodng kinh vong vo khuan.

2.2.3 Khdo sdt kha nang sinh enzyme ngogi
bao

Khao sat kha nang sinh enzyme ngoai bao trén
moi trudng LB agar ¢6 bd sung co chét thich hop
theo phwong phap cua Tran Thi Bich Quyén (2012)
¢6 hiéu chinh dé phu hop véi diéu Kién thi nghiém.
Té bao cua cac dong Bacillus spp. duoc nudi cay
trong moi truong LB & 37°C trong 36-48 gio. Sau
36-48 gid nudi cy, tién hanh ly tim dich ting sinh
& 6.000 vong/phut trong 15 phit dé thu phan dich
trong (enzyme tho). Chuén bi dia méi truong LB
agar ¢6 bd sung ting loai co chat: 1% CMC
(carboxymethyl cellulose), 1% tinh bot, 1% gelatin
tuong tng cho khao sat kha nang sinh cic enzyme
cellulase, amylase va protease. Tao 3 giéng trén dia
thach, sau d6 dung micropipet thu 100 pL dich
enzyme thd bom vao cac giéng, u cac dia khao sat &
37°C trong 24 gid. Str dung cac thudc nhudém Lugol
va TCA 25% tuong ing véi co chét tinh bot, CMC
va gelatin dé hién vong phan giai trén dia thach.
Nhitng dong c6 kha nang sinh enzyme ngoai bao khi
Xuét hién vong phan giai xung quanh giéng thach.

2.2.4 Khdo sdt khd nang chiu mgn

Khao sat kha nang chiu man cia cac dong vi
khuan theo phuong phap ciia Tran Vii Binh Nguyén
va ctv. (2014) c6 hiéu chinh dé phu hop véi diéu
kién thi nghiém. Chuan bi méi truong LB duoc bién
dbi thanh phan nhu sau: NaCl (1, 2, 3, 4, 5% (w/v))..
Nuoi ting sinh cac dong vi khuin BaCIIIUS sp. tuyén
chon dugc trong 10 mL méi truong LB ¢ 37°C trong
24 gid. Sau 24 gio, tién hanh do OD & budc song
600 nm dé xac dinh va diéu chinh mat sé vi khuan
nam trong khoang 108 té bao/mL. Thu sinh khdi vi
khuan bang cach ly tam 2.000 vong/phut trong 15
pht. Hoa tan sinh khéi bang 1 mL moi truong duogc
bd sung cac nong d6 mubi khic nhau sau d6 chuyén

46

Tdp 56, S6 2B (2020): 44-52

dich huyén phu vi khuan vao 6ng nghiém chira 10
mL moi truong LB véi thanh phan dwoc bién doi
tuong tng, lac u & 37°C trong 24 gid. Sau d6 24 gid,
tién hanh xac dinh mat sé vi khuan trong dich nu6i
cay bang phuong phap pha lodng mau va dém song
(Hoben and Somasegaran, 1982).

2.2.5 Khao sdt khd nang chiu pH

Chuan bi méi truong LB duoc thay dbi pH vé
cac mirc 4, 5, 6, 7, 8, 9 (do diéu kién pH thich hop
cho t6m nuoi tir 7,5 - 8,35). Céch tién hanh tuong tu
muc 2.2.4.

2.2.6 Dinh danh cdc dong vi khudn da chon
loc bang phwong phdp gidi trinh i doan gen 16S
rRNA

Xéc dinh loai cia dong vi khudn da phan 1ap c6
kha nang khang khuan, sinh enzyme ngoai bao cao,
chiu man, chiu pH bang k¥ thuat sinh hoc phan tir
phuong phap giai trinh ty doan gene 16S rRNA voi
moi xudi 27F (5’-AGAGTTTGATCCTGGCTC-3")
va moi nguoc 1492R (5
TACGGTTACCTTGTTACGACT-3") (Senthilraj
et al., 2016) tai Cong ty Phu Sa (Can Tho, Viét
Nam). Sau d6, trinh ty cac doan gen dugc o sanh véi
trinh tu gen 16S trén GenBank va dinh danh cac
dong vi khuin nghién ctu véi chwong trinh
BLAST/NCBI.

2.2.7 Phuong phdp xir Iy 56 liéu

Céc s6 liéu dwoc nhap lidu, xir Iy va v& biéu dd
bing phian mém Excel 2010. Phin mém Minitab 16
dugc sir dung dé phén tich phuong sai (ANOVA) va
hé s bién dong (CV). So sanh trung binh sy khac
biét bang kiém dinh Tukey.

3 KET QUA VA THAO LUAN

3.1 Phén lap cac dong vi khuén c6 dic diém
giong Bacillus spp.

Téng sé 20 dong vi khuan thuan tir hé tiéu cua
hoa tom thé chan trang thu & 4 huyén An Bién, An
Minh, Vinh Thuén va U Minh Thuong thuéc tinh
Kién Giang. Trong dé, c6 6 dong vi khuan phan 1ap
dugc ¢ huyén Vinh Thuan (chiém 30%), 5 dong &
huyén An Bién (chiém 25%), 5 dong ¢ huyén An
Minh (chiém 25%) va 4 dong phan 1ap duoc huyén
U Minh Thuong (chiém 20%). Cac vi khuan sau khi
dugc phan 1ap thuan, tién hanh quan sat va mé ta té
bao, khuén lac. Trén moi truong LB agar, sau 24 glo
U ¢ 37°C trong diéu kién hiéu khi, trong tong sé 20
dong vi khuan da phan 1ap, khuan lac cua 19 dong
¢6 mau tring duc (chiém 95%) va 1 dong c6 mau
trang nga (chiém 5%). Khuan lac cua 11 dong
Bacillus spp. c6 dang tron (chiém 55%) va 9 dong
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¢6 dang khong déu (chiém 45%). Khuan lac cua 12

dong c6 dang bia nguyén (chiém 60%), 5 dong c6

dang chia thuy (chiém 25%) va 3 dong c6 dang bia

ring cua (chiém 15%) (Hinh 1). Puong kinh khuan

lac ciia 20 dong vi khuan dao dong tir 1 dén 4 mm.
N

Hinh 1: Mt sb hinh thai khuan lac phé bién ciia
cac dong vi khuan co6 dic diém giong Bacillus
spp. da phéan lap

Chii thich: A. dang tron, bia nguyén, B: dang tron, bia
rang cua; C: dang khong déu, chia thiy; D:. dang khong
déu, bia rang cua

Két qua kiém tra mot s6 dic diém hinh thai va
sinh hoéa cta cac dong vi khudn phan lap duoc cho
thay, khuan lac sau khi ciy trén moéi truong LB agar
sau 24 gid, & 37°C déu c6 dang hinh tron hodc khong

Tdp 56, Sé 2B (2020): 44-52

déu, bia nguyén hodc ring cwa, lai, c6 mau tring
dyc. Té bao c6 dang hinh que ngin hodc dai, di
dong, Gram duong, catalase duong tinh, oxidase
duong tinh hodc am tinh. Céac déc tinh nay cua cac
dong vi khuan phan 1ap phu hop Vvéi cong bd caa
Holt et al. (1994) va Lee et al. (2017) vé dic diém
cta dong Bacillus sp. nhu khuan lac c6 mau tring
duc, bia nguyén hodc rang cua, mo hodc lai, té bao
¢6 dang hinh que thing, dai hodc ngan, di dong,
Gram duong, catalase va oxidase duong tinh hoac
am tinh. Vi vay, c6 thé két luan duoc rang 20 dong
vi khuan duoc tir hé tiéu hoa tom thé chan tring ¢ 4
huyén cua tinh Kién Giang 1a vi khuan Bacillus spp.
Két qua nay ciing twong ty V&i nghién ctu cua
NavinChandran et al. (2014) va Orozova et al.
(2017) vé dic tinh hinh thai va sinh hoa ciia cac dong
Bacillus spp.
3.2 Dinh gia khi ning khang khuin cia

cac dong Bacillus spp.

Két qua khao sat kha ning dbi khang cua
bacteriocin thé san xuat boi 20 dong vi khuan
Bacillus spp. d6i vai cac dong vi khuan kiém dinh
cho thdy c6 11 trén tong s6 20 dong vi khuan khao
sat thé hién dugc kha ning dbi khang voi cac dong
vi khuan kiém dinh & nhitng mic d¢ khac nhau
(Bang 1).

Biang 1: Kha ning khang khuén cia bacteriocin san xuét béi cac dong vi khuin Bacillus spp. di véi

cac dong vi khuan kiém dinh

Puong kinh vong khing khuin (mm)

Dong vi khuin

E. coli S. aureus Aeromonas sp. Pseudomonas sp.
AB4 6,80 - - -
ABS8 7,3% - 7,3¢ 5,7¢
AM1 7,5% - - -
AM2 7,3% 3,3° 10,8° 11,3°
AM3 8,3%® - 9cd 16,22
AM19 4,8cd - 14,5° 13,2
AM21 3,7% - - -
um4 3,3¢ - - -
ums - - 10,7¢ 14,2%
VT11 8,7% - - -
VT14 - 12,7° - -
Déi ching (+) 112 162 20? 162

Déi ching (-) -

Ghi chii: 86 liéu la trung binh cua 3 lan lgp lgi. Gidta cdc mdu (cdc dong vi khudn), trong cung mot Cot, cdc gid tri trung
binh cd cung chit cdi thé hién su khdc biét khong cd y nghia thong ké ¢ do tin cdy 95% theo kiém dinh Tukey. Doi chimg
duwong (+): Ampicillin 5 mg/mL, doi chirng dm (-): nudc cat vo trung.

Két qua cho thay chi c6 dong AM2 thé hién kha
ning ddi khang véi ca 4 dong vi khuan kiém dinh, 3
dong AM3, AB8 va AM19 c6 kha niang khang ddi
v6i 3 dong vi khuén kiém dinh. Kha niang dbi khang

cuia cac dong vi khuan khao sat d6i vai cac vi khuan
gdy bénh 1a do ching c6 khi nang san xuat
bacteriocin. Bacteriocin c¢6 thé ¢ ché vi khuan
Gram duong va Gram am nhu céc loai Salmonella
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sp., Escherichia coli, Vibrio sp., Shigella sp.,
Aeromonas sp. va Pseudomonas sp. (Feliatra et al.,
2018). Bacteriocin dwoc san xuat bai mot sé vi
khuan nhét dinh, chiing thé hién kha ning tc ché
dang ké d6i véi mot s6 vi khuan khac ké ca nhiing
dong khang khang sinh, 6n dinh, co phé hoat dong
rong hay hep va mdi loai bacteriocin chi tac dong
dén mot sé loai vi khuan nhét dinh (Cotter et al.,
2013). Vi vay, nhiing dong Bacillus spp. sinh ra
nhiing loai bacteriocin c6 phd khang khuan rong sé
thé hién dwoc kha ning trc ché ddi vai nhiéu dong vi
khuan khac nhau bao gdm ca Gram 4m hodc Gram
duong, nguoc lai, nhirng dong chi ¢6 kha nang sinh
ra nhitng loai bacteriocin co phd tac dong hep thi
kha niang khang khuan s& han ché hon. Piéu nay giai
thich cho kha ning dbi khang véi nhiéu dong vi
khuan kiém dinh ctia cac dong AM2, AM3, ABS va
AM19. Trong khi d6, dong VT14 chi thé hién kha
nang ddi khang d6i véi vi khuan Gram dwong va cho
gia tri vong khang khuan 16n nhit, diéu nay ngoai
viéc dong VT14 co thé sinh ra mot loai bacteriocin
¢6 phd khang khuén hep do chi tac dong dbi véi vi
khuan Gram duong, con ¢6 thé do dong nay sinh ra
cac khang sinh trong qué trinh phat trién vi hau hét
cac khang sinh san xuat boi Bacillus sp. déu c6 hoat
dong Chéng lai vi khudn Gram duong, mac du cé
nhitng treong hop ngoai 1€ (Slepecky and Hemphill,
2006). Nhitng dong khong thé hién duoc kha ning
d6i khang c6 thé do ching khong ¢6 kha niang sinh
ra bacteriocin hodc cac dong vi khuan kiém dinh
trong nghién ctru nay khong phai 1a dbi tuong tac
déng cua nhiing bacteriocin ma chung sinh ra.
Kannahi and Eshwari (2016) da phan 1ap duoc 4
dong vi khuin B. licheniformi, B. pumilus, B.
subtilis va B. cereus tir dit va nudc bién déu c6 kha
ning wc ché cac dong vi sinh vat thir nghiém
Salmonella typhi, Staphylococcus aureus, E. coli va
Enterobacter aerogenes. Hoat dong tc ché E. coli
cao nhit duoc ghi nhan & Bacillus subtilis va thap
nhat ¢ Bacillus pumilus. Mot nghién ciru khac cua
Navin-Chandran et al. (2014) khi khao sat cac dac
tinh probiotic ctia cac dong Bacillus spp. phan 1ap tir
rudt tom su (Penaeus monodon) cho thay trong 8
dong Bacillus spp. phan 1ap dugc chi c6 dong B.
cereus c6 kha nang sinh enzyme ngoai bao cao ddng
thoi thé hién kha ning d6i khang véi ca cac dong vi
khuan kiém dinh gém Staphylococcus aureus,
Escherichia coli, Aeromonas hydrophila, Bacillus
subtilis va Vibrio harveyi.
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Hinh 2: Kha ning khang khuin ciia bacteriocin
san xuat béi dong AM2 do6i véi E. coli (A), S.
aureus (B), Pseudomonas sp. (C) va Aeromonas
sp. (D)

Ghi chii: Péi chitng dwong (+): Ampicillin 5 mg/mL,
doi chitng dm (-): nudc cat vé tring; Giengl, 2, 3: 3 lan
lap lai ciia mau dich bacteriocin thé.

3.3 Danh gia kha ning sinh enzyme ngoai
bao ciia cac dong Bacillus spp.

Céc vi sinh vat c6 kha ning tiét cac enzyme
ngoai bao dé phan huy cac chit can bé, thic in thira
ton dong trong ao, han ché kha ning gy bénh cua
cac dong vi khuan gy bénh. Ddng thoi, cac enzyme
nay con déng vai trd quan trong trong viéc hd tro
tiéu hoa thirc in, gitp thirc an d& hap thu va vat nudi
tang truong tot. Do do, kha ning sinh enzyme ngoai
bao 1a mét tiéu chi quan trong khi chon loc cac dong
vi khuin lam probiotic (Nguyén Vin Phuc va Phan
Thi Phuong Trang, 2014). Vi vay, 11 dong vi khuin
¢6 kha nang khang khuan tir thi nghiém trén s& duoc
tién hanh khao sat kha niang sinh enzyme ngoai bao
bang phuong phap khuéch tan giéng thach. Cac
dong vi khuan khac nhau c¢6 kha ning sinh ra cac
loai ezyme ngoai bao khac nhau phéan giai cac co
chat twong ing dugc bd sung vao méi truong.

Bang 2 cho thay 11 dong vi khuan Bacillus spp.
déu c6 kha nang sinh it nhat mot loai enzyme ngoai
bao gdbm amylase, cellulase va protease. Trong do,
8 dong AB8, AM2, AM3, AMI19, AM21, UMS,
VTI11 va VT14 ¢6 kha nang sinh ca 3 loai enzyme
amylase, cellulase va protease. Theo Ng6 Ty Thanh
va Bui Viét Ha (2009) khi khao sat hoat tinh enzyme
ngoai bao cua 236 dong Bacillus phan 1ap tir cac
mau dat va nudc thai khac nhau, chi ¢6 2 dong T20
va M27 thé hién day du hoat tinh thuy phan cac co
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chat tinh bot, CMC va gelatin, trong khi cac dong
con lai chi biéu hién kha nang thily phan tinh bot va
CMC. Theo mét nghién ctru khac cua Lee et al.
(2012) khi khao sat tiém niang probiotic ciia 4 dong
Bacillus spp. dugc phan 1ap tir nhiéu ngudn khac
nhau, chi c6 dong Bacillus sp. SM2 thé hién day du
hoat tinh enzyme amylase, cellulase va protease,
trong khi ¢ 3 dong con lai chi c6 dong Bacillus sp.
T4 va Bacillus sp. JSP1 thé hién hoat tinh protease
va ca 3 dong nay déu khong thé hién hoat tinh
cellulase. Ngoai ra, theo Ramesh et al. (2015) khi
khao sat tiém ning probiotic cua 2 dong Bacillus
licheniformis va Bacillus pumilus chon loc tir 26
dong vi khuan Bacillus spp. phan 1ap tir rudt cia ca
tréi An D9, ca hai dong déu thé hién hoat tinh
enzyme amylase, tuy nhién chi c6 dong Bacillus
licheniformis thé hién hoat tinh protease.

Bang 2: Kha nang sinh enzyme n goai bao cia
cac dong Bacillus spp.

STT Dong  Amylase Cellulase Protease
1 AB4 + + -
2 ABS8 + + +
3 AM1 + - +
4 AM2 + + +
5 AM3 + + +
6 AMI19 + + +
7 AM21 + + +
8 UM4 + - +
9 UMS8 + + +
10 VT11 + + +
11 VT4 + + +

Ghi chii: (+) nhitng dong c6 kha ndng sinh enzyme ngoqi
bao, () nhitng dong cé kha nang sinh enzyme ngogi bdo

o~
)

Hinh 3: Kha ning sinh enzyme ngoai bao caa
dong vi khuan AM2: amylase (A), cellulase (B)
va protease (C)

3.4 Danh gia kha ning chiju man cia dong
AM2 va AM3

Hai dong vi khuidn AM2 va AM3 thé hién kha
ning khang khuan va sinh enzyme ngoai bao cao
duoc tién hanh khao sat kha nang chiu man, chiu pH
s& dugc khao sat kha nang sinh truéng ¢ nhitng nong
d6 mubi khac nhau dé kiém tra kha nang twong thich
d6i v6i méi truong nude nudi tom.
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Hinh 4: Kha nang chiu mén cia dong AM2 va
AM3 sau 24 gio nudi cay

Hinh 4 cho thdy ca 2 dong vi khuan AM2 va
AM3 déu c6 kha niang phat trién trong méi trudng
dugc bd sung NaCl véi nong do tir 1-5%, tuy nhién
ching phat trién t6t nhat trong moi trudong dwgc bd
sung NaCl véi cac ndng do tir 1-4%. Pdng thoi, kha
nang sinh truong cia ca 2 dong vi khuan déu giam
trong moéi truong dugc bd sung NaCl véi nong do
16n hon 4%. Kha nidng hinh thanh bao tir 1a nguyén
nhan quan trong gitip Bacillus spp. co thé ton tai
trong moi trudong cd ndng d6 mudi cao. Tuy nhién,
nong do muodi qué cao cod the gdy ra sy mat nudc va
{rc ché hoat dong cua cac té bao (Zhang et al., 2014).
Hon nita, nong d6 mudi cang ting s& cang wc ché sy
nay mam cua bao tir Bacillus sp. vi d6 man cao tri
hoan va tang tinh khong dong nhét trong giai doan
dau cta sy nay mam, lam cham dong hoc nay mam
cua nhitng bao tr riéng 1¢ va toan b bao tir (Nagler
et al., 2013). Két qua nay phu hop Véi nghién ciu
ctia Nguyén Vin Phuc va Phan Thi Phuong Trang
(2014) khi khao sat cac dac tinh c6 lgi cia 2 dong vi
khuan Bacillus subtilis BN1 va BD23.1 phan 1ap tur
ao nudi tom & tinh Bén Tre, ca 2 dong déu co6 kha
nang sinh tI'LIO’ng trong moi truong dugc bd sung
mudi véi cac nong dg tir 0-5%, trong d6 ching phat
trién tot nhat & ndng d6 mudi tir 0-2%. Theo Franco
et al. (2016), dong vi khuan Bacillus licheniformis
CIGBC-232 phan 1ap tir rudt tdm thé chan tring
(Litopenaeus vannamei) c6 kha nédng sinh truéng
trong moi trudong c6 ndong do mudi tir 2-7% va khong
sinh truong dugc trong moi trudng cd ndng dé mudi
7,5%. Mot nghién ctru khac cua Jesus et al. (2016)
ciing cho thiy ca 2 dong vi khudn B. subtilis B02 va
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B03 phén 1ap tr ca Son (Centropomus parallelus)
déu phat trién tot trong moi trudng duoc bd ~sung

1,5% va 3% NaCl, tuy nhién chung phat trién t6t
nhét trong méi truong duoc bd sung 1,5% NaCl va
mat s6 cua ca 2 dong déu giam khi méi trudng nudi
cay dugc bd sung 3% NaCl.

3.5 Danh gia kha niang chju pH cia dong

AM2 va AM3

Hai dong vi khudn AM2 va AM3 sé& duoc khao
sat kha nang sinh truong ¢ nhitng mic pH khac nhau
dé kiém tra kha ning tuong thich ddi véi méi truong
nudi thiy san nodi chung va nudi tdom noi riéng.
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Hinh 5: Kha nang chiu pH cia dong AM2 va
AM3 sau 24 gio nudi cay

Hinh 5 cho thay ca 2 dong vi khuan AM2 va
AM3 déu c6 kha nang phat trién trong méi trudng
¢6 pH dao dong tur 4-9, tuy nhién ¢ gia tri pH dudi
5, kha ning sinh trudng cua ca 2 dong déu giam so
Véi ¢ cac gia tri pH con lai. Kha nang sinh truéng
trong mdi truong kiém hodc acid cua vi khuin
Bacillus spp. 13 do chiing c6 thé acid hoa hoac kiém
hoa té bao chat so véi méi trudng bén ngoai dé duy
tri d6 pH té bao chat twong thich véi tinh toan ven
ciu triic va chire ndng t6i wu cua cac protein té bao
chat hd tro sy tang truong (Padan et al., 2005). Hon
nita, cac dong vi khuan Bacillus spp. c6 kha ning
tao bao tir, cic bao tir ndy nhu mot phuwong tién dé
ton tai nhirng diéu kién moi truong khac nghiét cho
phép chung sinh trudng va t6n tai lau dai (Nicholson
et al., 2000). Ngoai ra, mot s6 loai Bacillus spp. con
¢6 kha nang tao biofilm, tao diéu kién cho su song
con cua vi khuan trong méi truong c6 pH cao, nghéo
dinh dudng hoic cac diéu kién bat loi khac ciia moi
truong (Gingichashvili et al., 2017). Két qua nay
phu hgp véi nghién ciru cua Sanchez-Ortiz et al.
(2015) khi khao sat kha nang sinh trudng cia cac
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dong vi khudn phan 1ap tr so huyét (Anadara
tuberculosa) trong méi trudng c6 pH thay ddi tir 4-
10, & mirc pH dudi 5 kha ning sinh trudng cua tat
ca cic dong Bacillus phan lap dugc gom B.
licheniformis Mat32, B. licheniformis Mat42, B.
subtilis Mat43 va B. subtilis subtilis GAtB1 déu
giam, dong thoi cac dong nay phat trién tot & pH tir
6-8. Két qua nay ciing phui hop Véi nghién ciru cua
Mitra et al. (2014) khi khao sat kha nang sinh truéng
ctia 3 dong vi khuan Bacillus subtilis, B. pumilus, B.
licheniformis phan 14p tir ruot cua 4u tring ca That
Lat (Chitala chitala) cho thay ca 3 dong déu c6 kha
nang phat trién trong méi trudng c6 pH tir 4-10, tuy
nhién chung phat trién t6t nhat & pH tir 8-10. Mot
nghién ctru khac ctia Wu et al. (2014) khi khao sat
dic tinh probiotic ctia 3 dong vi khuan B. subtilis, B.
pumilus BP, Bacillus HL7 phan 1ap tir cua bién
(Scylla paramamosain) ciing cho thdy ca 3 dong vi
khuan déu khong thé sinh truong ¢ pH dudi 2 va co
kha nang sinh truéng ¢ mac pH tir 3-7,4, trong do
ca 3 dong phat trién tt nhat ¢ pH 7,4 voi mat sé
trung binh tir 6,48 - 6,72 logCFU.mL-1.

3.6 Két qua dinh danh cac dong vi khuin
chon loc dwogc bing phwong phép giai trinh tw
gen 16S rRNA

Tir cac thr nghiém kha ning khang khuan va
sinh enzyme ngoai bao, chiu man, chiu pH, tuyén
chon hai dong vi khuin AM2 va AM3 duoc gui di
giai trinh ty. K&t qua so sanh trinh tw ving gen 16S
rRNA cia dong AM2 va AM3 voi céc trinh tu trén
co so dir lieu cia NCBI cho thay dong vi khuan
AM2 tuong dong 99% véi Bacillus subtilis va va
dong AM3 tuong dong 99% voi dong Bacillus
cereus da dugc dang ky trén GenBank véi ma s6 1an
luot 1a MN907469 va MN907471.

4 KET LUAN

Nghién ctru di phén 1ap duoc 20 dong vi khuan
Bacillus spp. tir hé tiéu hoa cua cac mau tom thé
chén tring (Litopenaeus vannamei) & cac ao nudi
tom thudc dia ban tinh Kién Giang. Trong d6, c6 11
trong tong sé 20 dong thé hién kha nang ddi khang
V6i it nhat 1 dong vi khuin kiém dinh gom
Escherichia  coli,  Staphylococcus  aureus,
Aeromonas sp., Pseudomonas sp., dong thoi ca 11
dong déu c6 kha ning sinh it nhét 1 loai enzyme
ngoai bao gdm amylase, cellulase va protease. Dong
AM2 va AM3 thé hién kha ning khang khuan va
sinh enzyme ngoai bao cao dugc tién hanh khao sat
kha nang chiu man, chiu pH. Ket qua cho thiy ca 2
dong déu co kha nang phat trién trong moi truong
duoc bé sung nong d6 mudi tir 1-5% va pH tir 4-9.
Qua d6 c6 thé thiy ca 2 dong vi khuén déu co cac
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dic tinh va tiém nang dé 1am ngudn nguyén ligu san
XUt cac ché pham probiotic tmg dung trong nubi
trong thiy san néi chung va trong nudi tom noéi
riéng. Két qua giai trinh tu bang phuong phap 16S
rRNA két hop Véi céc dic diém hinh thai hoc va cac
dic diém sinh hoa cho thay 2 dong AM2 va AM3
tuong dong 99% voi Bacillus subtilis va Bacillus
cereus rRNA da duogc dang ky trén GenBank véi ma
sb 1an luot 1a MN907469 va MN907471.
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