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Abstract

Domestic and livestock wastewater (contaminated of organic, turbidity, nutrients and microorganisms) was used
to create periphyton membranes for initial treatment. Periphyton grew fastest on plastic material, then baked clay,
coconut fiber and slower on pebbles and gravel, with a density of about 10-20 million cells per cm? after 9-12 days.
Suitable genus for wastewater treatment were Cyclotella, Navicula, Nitzschia (bacilariophyta), Euglena (Euglenophyta),
Closterium, Pediastrum, Ulothrix (Chlorophyta) and Aphanothece (Cyanophyta). These periphyton systems removed
pollutant to lower level in comparison with the National Technical Regulations within 3 days (domestic wastewater)
or 05 days (livestock wastewater). The treatment efficiency of all environmental parameter was above 65%, especially
above 80% for total nitrogen and phosphorus, and above 94% for coliform.
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DPAC TINH PROBIOTIC PA ENZYME CUA VI KHUAN VTCC 12251
UNG DUNG TRONG CHAN NUOI
Ha Thi Hang', Duong Vin Hop!, Dao Thi Luong!

TOM TAT

Céc vi khudn tao bao tl dang dugc st dung nhu probiotic trong thiic dn chin nuoi, b6 sung vao ché do an
udng cho con ngudi ciing nhu trong cac loai thude. Chung cang trd nén hip dan hon bdi tinh 6n dinh nhiét va kha
nang song sot qua da day. Trong nghién ctiu nay, cac dic tinh probiotic trong diéu kién in vitro cia chuing vi khuén
VTCC 12251 phén lap tu dat duge danh gia dya vao cac dic diém sinh trudng va kha nang chéng chiu trong moi
truong rudt mo phong. Ching vi khuén dugc dinh danh la Bacillus subtilis VTCC 12251 dya vao phan tich trinh ty
gen 16S rRNA va rpoB. Chiing nay mang ddy du cac dac tinh probiotic nhu: ¢ kha ndng sinh cac hoat chit khang
mot s6 vi sinh vat gay bénh; chiu mudi mat (0,3%), chiu NaCl (10%); sinh trudng dugc trong diéu kién vi hi€u khi;
ton tai trong diéu kién khac nghiét ctia da day va rudt; c6 kha ning badm dinh vao céc t€ bao biéu mo rudt; nhay
cam v6i mot s6 khang sinh thong dung & cac muic do khac nhau va bao ttt ¢ kha nang chiu nhiét & 80°C. Ngoai ra,
chiing nay con c6 kha nang sinh nhiéu loai enzyme ngoai bao véi hoat tinh cao trong cac diéu kién 1én men long va
1én men x6p. Céc két qua da chiing minh Bacillus subtilis VTCC 12251 la mot vi khudn probiotic da chiic ning day
htta hen ting dung trong chin nudi.

T khéa: Bacillus subtilis, bao t, da enzyme, in vitro, probiotic

'Vién Vi sinh vét va Cong nghé Sinh hoc, Pai hoc Quéc gia Ha Noi
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I. DAT VAN PE

Probiotic la cac vi sinh vat song, khi dugc dung
du lugng sé mang lai 1gi ich stic khoe cho vét chu
(FAO/WHO, 2002). Probiotic dang dugc phat
trién va tiéu chudn héa cho ca ngudi va dong vat.
Probiotic dugc dung trong thlc dn chin nudi dé
phong ngtia nhiém trung dudng tiéu hda, véi viéc
st dung rong rai trong nganh chian nudi gia cam
va nuodi trong thay san (Hong et al., 2005). D€ giai
quyét tinh trang khang khang sinh, liéu phép diéu
tri bang probiotic dudng nhu 1a phuong phap kha
thi nhat, véi lich st tiéu thu lau dai va ddm bao an
toan. Lactobacillus spp. va Bifidobacterium spp. la hai
chi vi khudn probiotic dugc cong nhin dang dugc
tiéu thu trén toan ciu. Bén canh dé, cic vi khuin
thudc cac chi Enterococcus, Streptococcus va Bacillus,
cung v6i mot s6 chung Saccharomyces spp. cling
dugc st dung nhu probiotic (Majeed et al., 2016).
Mot s6 chung thudc chi Bacillus da dugc kiém
tra cac chiic nang sinh hoc trong mét s6 mo hinh
in vitro va in vivo. Bén canh viéc dap ting du cac tiéu
chudn bat bu¢c d6i véi mot probiotic; Bacillus spp.
con ¢6 kha ning chiu axit cao hon, 6n dinh t6t hon
trong qua trinh xt ly nhiét va luu tri & nhiét do thap.
Ngoai ra, ching ciing dugc chiing minh c6 kha nang
loai trii mam bénh, chéng oxy hoéa, khang khudn,
diéu hoa mién dich, kha nang lén men thuc phdm va
dang ké nhét la kha nang san xuit enzyme ngoai bao.
Bacillus spp. da dugc st dung dé€ san xudt cac loai
enzyme amylase, glucoamylase, protease, pectinase
va cellulase trong nhiéu loai thuc phdm khac nhau
(Elshaghabee et al., 2017).

II. VAT LIEU VA PHUONG PHAP NGHIEN CUU
2.1. Vat liéu nghién ciu

Chung vi khudn VTCC 12251 dugc phén lap
ti dat va dugc luu git tai tit Bao tang Giong chudn
Viét Nam (VTCC), Vién Vi sinh vat va Céng nghé
Sinh hoc. Vi sinh vat kiém dinh: Escherichia coli
VTCC 10482, Micrococcus luteus VITCC 10644,

Salmonella enterica VTCC 10480, Staphylococcus aureus
VTCC 10658, tii Bao tang Giong chudn Viét Nam.

2.2. Phuong phap nghién citu

- Phan loai: Dya vao trinh tu DNA, dung cay
phat sinh chuing loai. Tach chiét, khuéch dai va xac
dinh trinh tu gene 16S rRNA (Gabor et al., 2003) va
gene rpoB (Fan et al., 2017). Mtic d6 tuong dong cao
nhét vé trinh tu doan 16S rDNA ctia chting vi khuidn
nghién ctu so v6i cac chiing chudn da cong bé duge
tra ctiu bang cong cu Eztaxon-e (Yoon et al., 2017).
Trinh tu gene rpoB dugc phan tich béi phan mém

CLUSTAL X (Thompson et al, 1997). Trinh tu tham
khao tu di liéu cia GenBank. Cay phat sinh chung
loai dugc xdy dung theo phuong phap dugc mo ta
béi Kimura (1980) va Saitou & Nei (1987).

- Nghién ctiu ddc tinh probiotic:

Bao tu cta ching VTC 12251 dugc chudn bi
theo mo ta cua Gil-Turnes va cong tac vién (1999)
tt dich nuoi vi khuén, dugc gia nhiét 6 80°C trong
15 phdt, ly tAm, rdia ba 1an bang nudc cit va hoa lai
thé tich ban dau trong nudc cit.

Kha nang chiu mu6i mat va chiu NaCl cta
chiing nghién ctiu dua vao sinh truéng trén moi
truong thach NA (g/L: cao thit-3, peptone-5,
NaCl-5, agar-16, pH7) chta oxgall (0; 0,1; 0,3; 0,5
va 1%) hodc NaCl (0, 3, 5, 10 va 15%) theo mo ta
cta Prieto va cong tac vién (2014). Nuo6i vi khuén
6 diéu kién vi hi€u khi trong binh ki khi sau
24 gi¢ nhu phuong phéap ctia Cenci va cong tac vién
(2006). Su ton tai cta bao tu trong diéu kién mo
phong cua dich da day (pepsin - 1 mg/mL, pH 2)
va rudt (pancrecatin - 1 mg/mL, mudi mat - 0,2%,
pH 7,4) dugc thl nghiém theo phuong phap cta
Duc va cdng tac vién (2004). Kha nang khang mot
s6 vi sinh vat kiém dinh theo phuong phap phu
thach (Patel et al, 2009). Kha nang khdng mot so
chat khang sinh (ampicillin, amoxicillin, cephalexin,
cloramphenicol, erythromycin, gentamycin,
penicillin G, streptomycin, tetracycline - 10 ug/mL)

dugc thtt nghiém bang phuong phdp dia thach
(Gil-Turnes et al., 1999; Menconi et al., 2013). Tinh
ki nudc, ty két tu va bam dinh ctia vi khuin dugc
kiém tra trén cac dung moi chloroform, ethyl acetate
va xylene theo phuong phép ctia Patel va cong tac
vién (2009). Kha nang chiu nhiét cua bao ti & nhiét
do 80°C & cic thoi diém 10 phut va 60 phut duge
danh gia theo phuong phéap ctia Gil-Turnes va cong
tac vién (1999).

- Kha nang sinh cac enzyme: Enzyme ngoai bao
(amylase, cellulase, protease va xylanase) ctia chiing
VTCC 12251 thu dugc bang cac phuong phap nudi
trén moi truong NA va co chit; NB dich thé; nuoi
xOp trén cam gao. Hoat tinh enzyme dugc dinh
tinh bang phuong phép khuéch tan trén dia thach,
do vong phén giai co chit. Dinh lugng hoat do
amylase, cellulase va xylanase theo phuong phap
DNS (Miller, 1959) dugc cai tién bai Khusro va cong
tac vién (2017) cho phan tich amylase; Kumaran
va codng tac vién (2015) cho phan tich cellulase va
xylanase. Hoat do protease dugc xac dinh theo mo
ta ctia Pouryafar va cong tac vién (2015) véi casein
lam co chat. Cac thi nghiém déu dugc lap lai 3 1an.
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2.3. Thoi gian va dia diém nghién ctu

Cac thuc nghiém dugc thuc hién tii thang 7/2018
dén thang 3/2019 tai Vién Vi sinh vat va Cong nghé
Sinh hoc, Dai hoc Quéc gia Ha Noi.

111 KET QUA VA THAO LUAN

Cac chtng probiotic tiém ndng phai c6 mot sé
dac tinh dién hinh nhu kha nang diéu hoa cac dap
ting mién dich va hoat tinh khang khuén. Bén canh
dé, cac chung probiotic phai an toan va c6 kha nang
hoat dong trao d6i chat trong duong tiéu héa, chéng
chiu dugc acid da day va mat va phai cé kha ning
xam thuc trong rudt, it nhat 1a tam thoi bang cach
bam dinh vao biéu mé rudt. Hiéu qua ctia ché phim
probiotic cho vat nudi cudi cling phai dugc chiing
minh in vivo, nhung cac kiém tra budc dau in vitro
phan anh dugc nhiing tdc dong cu thé va chon lya
cac chiing tiém néang ti rat nhiéu vi sinh vat da dugc
phét trién va st dung (FAO/WHO, 2002).

3.1. Phan loai ching vi khuin VTCC 12251

DNA cuta chuang vi khudn VTCC 12251 dugc
tach chiét va trinh ty gen 16S rRNA va gene rpoB
dugc xac dinh. Trinh ty doan gen 16S rRNA chung
VTCC 12251 tuong dong cao nhat véi chung chuin
Bacillus subtilis NRRL NRS-744 12 99,9% (1416/1418 bp)
va tuong dong véi 10 loai khac (B. amyloliquefaciens
NRRL B-14393; B. atrophaeus NRRL NRS-213;
B. inaquosus NRRL B-23052; B. mojavensis NRRL
B-14698; B. nakamurai NRRL B-41091; B. siamensis
KCTC 13613; B. subtilis subsp spizizenii NRRL

_0.02 51

B-23049; B. tequilensis NRRL B-41771; B. vallismortis
NRRL B-14890; B. velezensis NRRL B-41580) thudc
t6 hop Bacillus subtilis déu > 99,5% khi dugc tra ctiu
bang cong cu Eztaxon-e, cao hon ngudng khuyén
nghi (< 98,65%) cho cac loai khac nhau (Fan et al.,
2017). Nhu vay, cac phan tich dya trén trinh tu gen
16S rRNA khong thé phan biét cac loai hodc dudi
loai trong t6 hgp loai B. subtilis. D€ giai quyét van
dé nay, trinh tu gen rpoB hoan chinh cta chung
nghién ctiu dugc so sanh véi cac loai thudc t6 hgp
Bacillus subtilis.

Céy phat sinh chting loai dya vao trinh tu gen
rpoB ctia ching VTCC 12251 va 11 loai thudc t6 hgp
Bacillus subtilis dugc xay dung (Hinh 1). Két qua cho
thdy chung nghién ctiu nam cung nhanh véi Bacillus
subtilis NRRL NRS-744. So sanh trinh tu gen rpoB,
chting VTCC 12251 ¢6 quan hé gin gtii nhat véi
Bacillus subtilis NRRL NRS-744 v6i do tuong dong
1a 99,6%; tuong dong véi 10 loai khac tii 97,2 - 89,8%.
Trong khi d¢ tuong dong trinh tu rpoB dugc khuyén
nghi trong mot loai 1a 98,2 - 100%; gitia cac loai
> 85,5% va < 85,5% vé6i thanh vién thudc céc chi
khac nhau (Adekambi et al., 2008).

Tt cac két qua phan tich trinh tu gen 16S rRNA
va ropB, c6 thé két ludn chung VTCC 12251 thudc
loai Bacillus subtilis. Day 1a loai GRAS (Generally
Recognized As Safe), dugc céong nhdn la an
toan va dugc co quan FDA (U.S Food and Drug
Administration - Co quan Thyc phdm va Dugc
phdm Hoa Ky) cho phép sti dung trong thuc pham.

B. subtilis subsp spizizenii NRRL B-23049
66 | B. subtilis NRRL NRS-744

100 = yrece 12251
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93 |7 " B. inaguosus NRRL B-23052
! B. tequilensis NRRL B-41771
B. vallismortisNRRL B-14890
B. mojavensis NRRL B-14698
B. atrophaeus NRRL NRS-213
B. nakamurai NRRL B-41091
B. velezensis NRRL B-41580
L B. amyloliguefaciens NRRL B-14393
33 B. siamensis KCTC 13613

~ B. pumilus NRRL NRS-272

Hinh 1. Vi tri phén loai ctia ching VTCC 12251 va céc loai
trong t6 hop loai Bacillus subtilis dua vao trinh tu gen rpoB
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3.2. Dic tinh probiotic caa ching VTCC 12251
Kha ndng s6ng sot trong moi truong khac nghiét
trong da day va rudt non la mot trong nhiting thudc
tinh can thiét cua probiotic. Tinh chiu mét dugc
nghién ctiu dau tién, do mat la mot tdc nhan diét
khudn dugc tim thdy trong rudt non (Prieto et al.,
2014). Kha nang chiu mudi mat da dugc coi 1a mot
diéu kién tién quyét cho hoat dong trao ddi chit va
xam chiém ctia vi khudn trong rut ctia vat cht. Nong
do trung binh ctia mudi mat & rudt non khoang 0,2%

dén 0,3% (w/v), tuy thudc vao cic ca thé, loai va
lugng thtic an dugc tiéu hda. Bao tu Bacillus gom
nhiéu 16p bao vé, da dugc mo ta 1a khang tot véi cac
diéu kién vatly va hoa hoc khac nhau, ching da dugc
chiing minh la ¢6 thé ton tai 6 nong Ao mudi mat cao
trén 1% (Menconi et al., 2013). Chiing VTCC 12251
sinh truéng dugc 6 nong d6 mudi méat & 0,3%, do
vay c6 kha nidng chong chiu tét trong moi truong
rudt (Bang 1).

Bang 1. Mot s6 ddc tinh probiotic ctia B. subtilis VTCC 12251

Sinh trudng trén mudi mat (%)

Sinh trudng trén NaCl (%)

Chiu mudi mat

va NaCl 0.1

0,3 0,5

1,0 0 3,0 5,0 10 15

+ + + -

- + + + + -

Kha ning ton

S6 lugng té€ bao song sot (x 10°CFU/mL)

tai trong diéu

kién duong tiéu 0 gio 4 gi6 (pepsin + pH2) 20 gi6 (pancreatin + pH7,4)
hoéa nhéan tao 25 6,2 18
Kha ning khang Vong khdang vi sinh vat kiém dinh (mm)
vi sinh vat kiém Esc Mic Sal Sta
dinh 14 21 12 20
Vong khang chét khang sinh (mm)
Khindngchiu = \\p ' AMo  cEP cLO | ERY | GEN | PEN | STR | TET
khdng sinh
16 10 24 21 12 17 13 7 7
Ty 1é ki nudce (%)
Tinh ki nuéc Chloroform Ethylacetate Xylene
90,3 12,1 14,9
Kha ning chiu Ty 1€ bao tl séng sot (%)
nhiét ctia bao t 0 phut 10 phut 60 phut
6 80°C 100 95,3 86,5

Ghi chii: “+7: sinh trudng; “-“: khong sinh trudng. Esc-Escherichia coli VICC 10482; Mic-Micrococcus luteus
VTCC 10644, Sal-Salmonella enterica VTCC 10480; Sta-Staphylococcus aureus VICC 10658. AMP- ampicillin;
AMO- amoxicillin; CEP- cephalexin; CLO- cloramphenicol; ERY- erythromycin; GEN- gentamycin; PEN- penicillin G;

STR- streptomycin; TET- tetracyclin.

Chung VTCC 12251 c6 kha nang phat trién &
noéng do NaCl 1én dén 10% va dugc coi la chiu mudi.
Tuy nhién, chung nay khong sinh trudng & nong
do mudi 15%. Bon trong s6 6 ching tii bién trong
nghién ctiu cua Prieto va cong tac vién (2014), co
kha nang phat trién & 10% NaCl, nhung khong sinh
truéng 6 15% NaCl.

Sinh trudng vi hiéu khi cta bao tu ching
VTCC 12251 dugc nghién ctiu vi diéu kién nay
phd bién & trong duong tiéu hoéa. S6 lugng cua
B. subtilis VTCC 12251 & diéu kién vi hiéu khi tang

tu 3,1 x 10° CFU/ml 1én 8,9 x 10" CFU/mL, nhung van
thdp hon & diéu kién hiéu khi (1,3 x 10° CFU/mL).
biéu nay cho thay sy thich ting ctia chung nghién
ctiu trong moi truong duong rudt. Két qua nay
tuong tu két qua thi nghiém khi nudi cac chung
B. subtilis va B. clausii trong diéu kién vi hiéu khi cua
Cenci va cong tac vién (2006). Hau hét cac chiing
Bacillus sinh trudng tot 6 ca diéu kién hiéu khi va ki
khi, ca khi bao tti va té bao sinh dudng dugc st dung
va cac bao tt ctia ching déu c6 kha ning ndy mam
duéi diéu kién ki khi (Prieto et al., 2014).
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Su ton tai clia bao tu trong diéu kién dich da
day (pepsin - 1 mg/ml, pH 2) va rudt (pancrecatin -
1 mg/ml, mud6i mat - 0,2%, pH 7,4) md phong dugc
tht nghiém (Bang 1). Sau 4 gio s6 lugng t€ bao
cua chung VTCC 12251 trong da day mo phong
gidm so véi ban dau (tu 25 x 10° CFU/mL con
6,2 x 10° CFU/mL). Khi chuyén sang diéu kién rudt
mo phong, lugng té€ bao ting 1én gan véi ban dau
sau 20 gid (dat 18 x 10° CFU/mL). Trong bao cao
ctia Prieto va cong tac vién (2014), bao tl cla tat ca
cac ching tht nghiém giam 10 lan so véi ban dau
trong diéu kién da day mé phong. Trai lai, trong mot
s6 nghién ctiu khac, cac chung Bacillus c¢6 thé sinh
trudng tot trong diéu kién duong tiéu héa mo phong
(Patel et al., 2009).

Phuong phép khuéch tan trén thach da dugc
sti dung d€ phat hién kha nang khang cta ching
VTCC 12251 d6i v6i cac vi khudn Gram am va Gram
duong. Két qua cho thdy VTCC 12251 c¢6 kha nang
khéng dugc ca 4 chung kiém dinh (Bang 1). Hoat
tinh nay dugc biéu hién la nhd kha néng san sinh
bacteriocin, mac du bacteriocin tii Bacillus thudng
dugc cong bo la hoat chit khang vi khudn Gram
duong; tuy nhién mot s6 chiing c6 phé hoat dong
rong hon c6 thé chong lai ca cac vi khudn Gram am
(Patel et al., 2009). B. pumilus WIT582 c6 kha ning
khang cac chung E.coli va Salmonella tht nghiém
(Prieto et al., 2014).

Cac vi khuén probiotic thé hién tinh khang véi
mot khang sinh déc hiéu c6 thé dugc biéu hién vao
thoi diém diéu tri bénh bang khang sinh. Vi gen
khang thu6c khang sinh thudng dugc mang trén
plasmid ti€p hop, chiing c6 thé dugc chuyén cho cac
vi khudn khac va c6 thé dan dén vi khudn gay bénh
duong rudt khang thudc khang sinh (Menconi et al.,
2013). Chung VTCC 12251 nhay cam véi tat ca cac
khang sinh thti nghiém & cac mutc do khac nhau &
nong do 10 pg/ml (Bang 1). B. cereus CenBiot trong
ché phdm thuong mai bi tic ché bdi cac khang sinh
streptomycin, erythromycin, gentamycin nhung
khong khang béi cloramphenicol, tetracycline va
kanamycin 6 nong d6 10 ug/ml (Gil-Turnes et al.,
1999). Dic diém dé bi t6n thuong khi tiép xuc véi
thudc khang sinh dugc coi la dédc trung probiotic tot
nhat. Tinh gay bénh va san sinh ndi doc t6 co lién
quan chdt ché véi su xuét hién ctia plasmid (Patel et
al.,2009). Chung VTCC 12251 nhay cam véi cac loai
khang sinh dugc tht nghiém, do d6 c6 thé dam bao
khong c6 kha nang truyén tinh khang khang sinh.
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Tinh ki nudc, tu két tu va bam dinh vao mang
nhay la nhiing thu¢c tinh quan trong giap cho viéc
bam dinh vao cac co chat khac nhau, diéu nay giai
thich ban chat probiotic ctia vi sinh vat. D bam dinh
cta vi khuén cling ¢ thé xac dinh kha ning xam
chiém ctia vi sinh vat trong duong tiéu hoa, diéu nay
gitp ngan can su dao thai chung ngay lap ttc boi
nhu dong rudt va mang lai 1gi thé canh tranh trong
hé sinh thai nay. Thong qua kha nang bam dinh va
dinh cu trén cac mé, vi sinh vat probiotic c6 thé
ngan chan mdm bénh bang tuong tac hodc bao vay
dac hiéu trén cac thu thé té€ bao (Patel et al., 2009).
Chung VTCC 12251 thé hién ddc tinh ty két tu va
bam dinh t6t trén chloroform (90,3%) nhung tinh ki
nudc trén xylene (14,9%) va ethylacetate (12,1%) &
muc trung binh.

Bao tt khong bi anh hudéng boi nhiét do dugc
sti dung trong ché bién thitc an chan nuéi. Tac
dong ctia nhiét do dén bao tu cua Bacillus subtilis
VTCC 12251 dugc kiém tra & nhiét do 80°C sau
2 thoi diém 10 phut va 60 phut. Kha ning ton tai ctia
bao tt chung Bacillus subtilis VTCC 12251 & 80°C
la 95,3% sau 10 phut (s6 lugng bao ti ban dau la
6,7 x 10° CFU/mL) va 86,5% sau 60 phut (Bang 1).
Két qua cho thdy rang cac bao tt c6 thé chiu dugc
sdy kho trong may sdy phun va lam vién trong qua
trinh san xuat. Gil-Turnes va cong tac vién (1999) da
bdo cdo bao ti B. cereus CenBiot ton tai duge 6 80°C
la 94,6% sau 10 phut va 85,7% sau mot gio.

3.3. Kha nang sinh enzyme ngoai bao

Mot trong nhiing dac trung quan trong cta
enzyme - chét xdc tac sinh hoc la ¢6 tinh ddc hi¢u
cao va c6 thé xuc tac cho cac phan ting héa sinh
trong diéu kién nhiét do, pH thuong véi hiéu suat
cao. Viéc b6 sung enzyme vao thtic dn c6 tac dung
tang cudng stc khoe cua vat nudi do enzyme c6 tac
dung phéan huy cac thanh phan doc doi véi vat cha
trong thtic an; ting kha nang cung cip nang lugng,
protein va khoang chét co trong thanh té€ bao giau
chét xo hodc lién két 6 dang ma dong vat khong thé
tiéu héa (Barletta, 2010).

Trén moi truong chiia cac co chat, ching VITCC
12251 ¢6 kha ndng sinh nhiéu loai enzyme ngoai bao
va c6 hoat tinh cao, dugc thé hién qua vong phan
giai cac co chat: casein (protease), CMC (cellulase),
tinh bot (amylase), va xylan (xylanase) va hoat do
cuia cac enzyme nudi trén mai trudng dich thé valén
men xOp (Bang 2).
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Bang 2. Kha nang sinh enzyme ngoai bao ctia B.subtilis VTCC 12251

Hoat tinh enzyme ngoai bao Amylase Cellulase Protease Xylanase
Vong phan giai co chat (mm) 28+0,4 24+0,3 25+0,5 27+0,2
Hoat d6 ctia enzyme ngoai bao
Nuoi dich thé (U/mL) 136,4 +2,6 65,3 +2,3 58,1 +1,8 422+2,4
Lén men x6p (U/g) 1320 + 13,2 945+ 10,4 396 £ 8,9 877 £9,5

B
Hinh 2. Kha nang sinh enzyme ngoai bao phan huty cac co chit ctia chung VTCC 12251

Ghi chu: A: amylase; B: cellulase; C: protease; D: xylanase.

Céc két qua trong bang 2 cling cho thdy su khac
nhau ctia hoat d¢ enzyme gitia 2 phuong phap nuoi
cdy: trong mdi trudng 1ong va moi trudng x6p. Hoat
do ting 9,6 1an doi véi amylase; 14,4 1an vdi cellulase;
6,8 lan cho protease va ting 20,8 lan d6i véi xylanase
khi nu6i x6p so v6i nuodi long. Lén men x0p cung
cdp nhiéu lgi thé so véi 1én men 16ng thong thuong
nhu co chit don gian va ré tién, khong can hoa tan
chét dinh dudng tii bén trong co chét ran, khong can
kiém sodt chat ché nhiéu thong s6 trong qué trinh
1én men, nang sudt san phdm cao hon, yéu cau ning
lugng thap hon, san xudt it nudc thai, khong tao bot
va thu héi san phdm cudi cung tuong déi dé dang.
Lén men x0p st dung dugc nhiéu loai nguyén liéu
tho d€ san xudt cic san phdm gia tri gia tang khac
nhau (Manan and Webb, 2017). Vi vay, phuong phap
1én men x6p sé dugc st dung dé€ san xudt probiotic
va enzyme ctia chung VTCC 12251 trong tuong lai.

Tu két qua nay cho thdy kha nang sinh enzyme
ngoai bao cua chung Bacillus subtilis VTCC 12251
cao va da dang, day la dic diém quy véi cac chung vi
sinh vét st dung trong san xudt cic ché phidm sinh
hoc dung trong chin nudi va thuc phdm chiic nang.

IV. KET LUAN

Chung vi khuidn VTCC 12251 phén lap tu dit,
mang day du cac dac tinh cta chiing probiotic - da
enzyme, la loai Bacillus subtilis an toan, c6 kha nang
sinh hoat chat khang mét s6 loai vi sinh vét gay bénh,
ton tai trong cdc diéu kién khac nghiét cta duong
tiéu hoa, c6 kha ning bam dinh vao t€ bao biéu mo

rudt, khong khang khang sinh va bao tt ctia né chiu
dugc nhiét trong qua trinh san xudt. Ngoai ra, chung
vi khudn nay con c6 kha nang sinh nhiéu loai enzyme
phén gidi cac co chét giup chuyén hoa thiic én trong
chan nu6i va lam giam 6 nhiém moi truong.

LOT CAM ON

Cac tdc gia cam on Du an FIRST - Tiéu hgp
phén 2a ctia Nhoém hgp tac “Téng cuong ning luc
lam cht cong nghé 1én men san xudt enzyme, probiotic
dap tng nhu cau trong nudc va nang cao kha nang
tu cht cta Vién Vi sinh vat va Cong nghé sinh hoc,
DHQGHN?” va nhiém vu “Béo ton va luu giti nguén
gen vi sinh vat” da ho trg kinh phi dé thuc hién cong
trinh nay.
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Multi-enzyme probiotic properties of Bacillus subtilis VITCC 12251
used in animal feeds

Abstract

Ha Thi Hang, Duong Van Hop, Dao Thi Luong

Spore forming bacteria are being used as probiotic supplements for animal feeds and for human dietary supplements
as well as in registered medicines. Their heat stability and ability to survive in the stomach makes them attractive
as food additives. The present study was conducted to determine the multi-enzyme probiotic properties in vitro of
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the VTCC 12251 bacterium isolated from soil based on growth characteristics and tolerance in simulated intestinal
conditions. The bacterial strain was identified as Bacillus subtilis VTCC 12251 by the sequence analysis of the 16S
rRNA and rpoB gene. Probiotic properties of this strain were demonstrated on antimicrobial activities against tested
pathogenous bacteria, bile salt tolerance (0.3%), NaCl tolerance (10%), growth in microaerophilic conditions;
survival in extreme conditions of simulated gastro intestines; adherence to intestinal epithelial cells; sensitive to some
common antibiotics at varying degrees and spores were heat-resistant at 80°C. In addition, this strain was highly
capable of producing many extracellular enzymes which degrade non-soluble organic compounds in submerged and
solid state fermentation. The results demonstrate that Bacillus subtilis VTCC 12251 is a potential multifunctional
probiotic bacterium used in livestock.

Keywords: Bacillus subtilis, multi-enzyme, probiotic, in vitro spores
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SO SANH HIEU QUA SAN XUAT GIUA MO HINH NUOI THAM CANH
TOM THE CHAN TRANG THONG THUONG VA VietGAP O SOC TRANG
Huynh Van Hién!, Pidng Thi Phugng', Nguyén Thi Kim Quyén',
Lé Nguyén Doan Khoi?, Nobuyuki YAGP®

TOM TAT

Két qua nghién ctiu cho thiy nhiing h6 nudi theo VietGAP c6 qui mo nho hon (8.189 m?) so v6i ho nudi thong
thuong. Mat d6 nudi, thoi gian nudi va FCR khong c6 sy khac biét gitia hai mo hinh. Nang suét tdom & mo hinh
VietGAP 1a 6,1 tdn/ha/vy, cao hon mé hinh nuoéi thong thuong (5,3 tdn/ha/vy). Chi phi san xuit cho mé hinh
VietGAP (466 triéu dong ha/vy) ciing cao mo hinh thong thuong (398 triéu dong/ha/vy) nhung mang lai 1¢i nhuin
cao hon (192 so v6i 157 triéu dong/ha/vuy), khac biét khong cd y nghia thong ké (p > 0,5) va ti suét Igi nhuén cta hai
mod hinh 1a bang nhau (0,4 14n). M6 hinh nu6i tdm theo tiéu chuin VietGAP can dugc dugc khuyén khich va nhan
rong vi quan ly t6t cac chi tiéu ky thuat va c6 tiém ndng mang lai hiéu qua tai chinh nhd vao san xuét tom véi chét
lugng cao dap ting nhu ciu xudt khiu va tao tién dé d€ chuyén déi sang céc ching nhan dugc qudc té cong nhén,

déc biétla ASC.

Tu khoa: Tom thé chén trang, hiéu qué san xudt, VietGAP, tinh S6c Tring

1. DAT VAN PE

Tom thé chén trang (TCT) 1a doi tugng nudi chu
luc ctia mot s6 tinh ven bién viing Pong bang song
Ctiu Long. Su gia ting manh mé va khé kiém soat
ctia mo hinh nuoéi tom TCT thdm canh da dan dén
mot s6 van dé vé dich bénh, st dung khang sinh va
chét lugng tom thuong phdm (Chanratchakool and
Phillips, 2002; Thuy and Ford, 2010). Séc Trang la
mot trong nhiing tinh tién phong ap dung VietGAP
cho nuoi tom TCT tham canh ttt 2013 - 2015 dudi sy
ho trg ctia du an Nguon 1gi ven bién vi su phat trién
bén viing (CRSD) thuc hién tii nam 2012 - 2017 do
Ngan hang Thé gisi (WB) tai trg va dat dugc nhiing
thanh cong budc dau dang ké. Theo B Nong nghiép
va PTNT (2011a) thi nudi thiy san tiéu chuén
VietGAP dugc trién khai theo Quyét dinh s6 1503/
QD-BNN-TCTS ngay 05 thdng 7 ndm 2011 va Bo

Nong nghiép va PTNT (2011b) theo Quyét dinh s6
1617/QD-BNN-TCTS ngay 18 thdng 7 nam 2011 vé
doi tugng ap dung nuoi VietGAP. Dién tich nudi tom
TCT tai S6c Tring ndm 2018 1a 32.762 ha (chiém
58% dién tich nudi tom) véi nang sudt binh quén la
4,0 tan/ha/vu. Dién tich tom dugc cdp chiing nhan
VietGAP 1a 1.015 ha (chiém 3% dién tich nudi tom
TCT cutia tinh) v6i 15 co s& gom: 7 cong ty, 4 t6 hgp
tac va 7 hop tac xa (S6 Nong nghiép va PTNT tinh
Séc Trang, 2018). Viéc ap dung tiéu chuén VietGAP
trong nudi tdbm va trong nudi trong thiy san sé mang
lai nhiéu 1¢i ich va giam rui ro trong san xudt cling
nhu lam co s& d€ ap dung cac tiéu chuén chiing nhan
ASC va GlobalGAP (Nguyén Thanh Hung, 2017).
Muc tiéu nghién ctiu nham so sanh khia canh ky
thuat va tai chinh gitta mé hinh nudi tom TCT tham
canh thong thudng va VietGAP dé lam co s& khuyén
cdo mo6 hinh nudi hiéu qua hon trong tuong lai.
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