KHOA HOC CONG NGHE

NGHIEN CUU ANH HUGNG CUA BDIEU KIEN VA
MOI TRUONG NUOI CAY BEN KHA NANG TAO BAO TU
CUA PBacillus amyloliquefaciens PAQN 1 1
NHAM SU DUNG TRONG CHAN NuUOI
Nguyén Hai Van', Pham Tu4n Anh', Ha Thi Quy’, Ho6 Pha Ha“"

TOM TAT

Muc dich cta nghién ctru 12 danh gia anh huong cta diéu kién va moi truong nuoi cdy dén kha
ning tao bao tit cua Bacillus amyloliquefaciens PAQN11. Ching sau khi hoat hoa trong moéi
truong Luria Bertani (LB) duoc chuyén sang moéi truong 1én men tao bao tix Sporulation Bacillus
Medium M3 (SBM) ¢6 hiéu chinh ham luong chit dinh duong va chit khoang. Anh huéng cta
diéu kién nuoi cdy gom pH va thoi gian dén mat do va hiéu suét tao bao tir duoc danh gia trong
qua trinh 1én men. Nghién cttu da lira chon dugc diéu kién thich hop cho viéc tao bao tit ching B.
amyloliquefaciens PAQN11 voi ham luong dinh duong va khoang gép doi so véi moéi truong dinh
duéng chudn, pH 5,2, thoi gian tao bao tt 48 gi¢r voi mat do bao tir dat 1,94.10'° bao t&t/mL, hieu
suat tao bao tir dat 80,29%. Maltodextrin duoc lua chon lam chat mang dé san xuédt ché phdm
trong qua trinh siy phun. Ché phdm bao tt thu nhan duoc c6 kha ning séng sét cao trong diéu
kieén duong tiéu hoa gia lap; gittr dugc cac hoat tinh chitc nang va 6n dinh khi bao quan & diéu kién
thuong. Nghién citu da chimg minh duoc tiém nang tng dung cta B. amyloliquefaciens PAQN11
dé san xuat ché phadm vi sinh phuc vu trong chan nuéi.

Tirkhoa: Bacillus amyloliquefaciens, bao tir, chan nudi, lén men.

1. DAT VAN BE

Trong chidn nuéi, Bacillus dugc bd sung vao
thitc an hoac nudc udng ctia vat nuodi dé thay thé
khang sinh, cai thién kha ning tiéu ho4, thuc diy
ting trudng, ting cuong mién dich, cai thién chat
luong thit...[1]. Ngoai cac tiéu chi trén, do van dé
khang khang sinh va su chuyén gen khang khang
sinh gitta cac vi khuén rat dang lo ngai, nén ching
vi khudn c6 kha ning khang thudc duoc chimng
minh 1a do thu nhan gen khing khang sinh thi
khong duoc st dung lam phu gia cho thic an chan
nuoi [2]. Mat do té bao Bacillus 1a yéu t6 chinh
quyét dinh cac dac tinh chtc niang cia no. Mat do
bao tit cang cao thi cang thich hop cho ché bién
cong nghiép. Miac du da c6 nhiéu nghién ctu vé
viéc cai thién so6 luong bao tit ctia Bacillus bang
cach thay ddi cac thanh phan moi truong va diéu
kién nuoi cdy, cac chiing khac nhau yéu cau cac
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thanh phan méi trudng nudi cdy cu thé cta riéng
chang. Vi du, do6i véi B. cereus, su hién dién cta
glutamate trong moi truong thuc ddy su phat trién,
nhung hop chat nay lai &c ché sy phat trién cta
cac loai Bacillus khac [3].

Bacillus amyloliquefaciens 1a vi khuin c6 kha
nang sinh noi bao t&r dugc nghién ctu nhiéu nhat
cho dén nay. Qua trinh hinh thanh bao tt B.
amyloliquefaciens bi anh huong béi nhiét do, pH,
hoat do nuéc, néng do6 oxy, luong axit amin va
carbohydrate, ham luwong dinh duong, dic biét 1a
cac cation hoa tri mot/hoa tri hai nhu Mn*, Mg?,
Zn*, Ca* [4]. Trong nghién ctu nay, ching B.
amyloliquefaciens PAQN11 sir dung duwoc phan lap
moi va nghién cttu dac tinh probiotic dinh huéng
ung dung trong chan nuéi [5]. Pic diém uwu viét
ctia chiing nay la kha nang khéng nhin gen khang
khang sinh cta E. coli Ec457 (s6 lieu chua cong
bd). Do vay, viec nghién ctu cac diéu kién tao bao
tr cia chting nay 1a rat can thiét.

Nghién citu nay duoc thuc hién véi muc dich:
(1) Danh gi4 4nh hudng cua diéu kién va moi
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truong nuodi cdy dén kha nang tao bao tir cia B.
amyloliquefaciens PAQN11; (2) tao ché phidm c6
mat d6 cao (>10% bao tit/g ché phdm) va 6n dinh
nhim huéng téi st dung trong chan nuoi.

2. VAT LIEU VA PHUONG PHAP NGHIEN CUU

2.1. Vat liéu nghién ciru

Ching B. amyloliquefaciens PAQN11 c6 dac
tinh probiotic (kha ning chiu pH thap, chiu mudi
mat, sinh mot s6 enzyme ngoai bao, khang vi
khuédn gay bénh, khong khang khang sinh) duoc
phan lap tai Phong thi nghiém Vién Coéng nghé
Sinh hoc va Cong nghé Thuc pham, Pai hoc Bach
khoa Ha Noi, tir mau phan lon tai trang trai lon
Yeén Tién — Quang Ninh, toa do 1dy mau 21°19.41 B
- 107°24.16 D. Ching duoc bao quan trong
glycerol 10% & nhiét do -20°C dén khi st dung.

Moi truong hoat hoa: LB (Luria Bertani) long
(g/L) bao gém: Cao ndm men 5,0; pepton 10,0;
NaCl 10,0. Moi treong thach LB bd sung agar 20
g/L.

Moi truong lén men Sporulation Bacillus
Medium M3 (SBM) 16ng (g/L) bao gom: Glucose
1,04; MgS0,.7H,0 0,59; KH,PO, 6,0; cao thit 5,0;
cao nam men 3,0; NaCl 0,01; Ca(NO,), 1M, MnCl,
10mM, FeSO,1mM.

Chat mang: Stta gay (UDC, Uc), Maltodextrin
(Viet Nam), bot san (Viet Nam) duoc st dung.

2.2. Phuong phap nghién ctru

221 Quy trinh
amyloliquefaciens P4QN11

Chung sau khi hoat hoa duoc tién hanh nhan
giong trong moi truong LB (37°C, 120 rpm). Giéng
sau khi nuéi 12 gi¢ duoc do mat d6 quang & budc
s6ng 600 nm dé cap vao binh lén men, véi luong
ti€ép giong 3%, sao cho OD ban dau dat 0,1 (twong
duong mat do té bao 10" CFU/ml). Sau d6 binh len
men duogc dem di nuéi & ta 37°C, 120 rpm trong 48
gio. Két thac qua trinh 1én men, dich duoc dem di
gia nhiét 80°C trong 15 phut réi dem di ly tAm &
ché do 8.000 rpm trong 10 phut & 4°C thu phan
sinh khéi. Rira va hoa tan phan sinh khéi thu duoc
bang dung dich NaCl 0,85% vo trung; sau do phoi
tron voi chat mang theo ti 1é 10% w/v. Thuc hién
sdy phun dich bao tir & ché do: Nhiet do dau vao

tao ché phim B.

130°C; nhiét d6 dau ra 80°C; toc do bom hut khi
100% ~ 38 m®/gio; toc do kim phun 3 ml/phut bang
thiét bi sdy phun Buchi B290 (Thuy Sy) [6, 7]. Ché
phdm duoc bdo quan & diéu kién thuong dé danh
giad mot so chi tieu chat luong.

2.2.2. Khdo sat anh huong ciua moi truong nuoi
cdy dén khid ndng ftao bido tr cuia B
amyloliquefaciens P4QN11

Chtng sau khi hoat hoa duoc tién hanh lén
men nhu da trinh bay & muc 2.2.1. Cac diéu kién
nuoéi cay lan luot duoc khao sat trong nghién ctu
gom:

Moi truong lén men: M3, 2M3 (moi truong
gap 2 ham luong dinh dudng so voi moi truong
M3), 2,5M3 (mdi truong gap 2,5 ham luwong dinh
duong so véi moi truong M3), 3M3 (moéi truong
gdp 3 ham luong dinh dudng so voi moi truong
M3).

pH moi treong 1én men: pH 5,2 va pH 7.
Ham lwong KH,PO,: 12 g/L, 6 g/Lva3 g/L.

Vi khudn duoc nuéi lic & 37°C, 120 rpm trong
48 gio. Trong qua trinh lén men d¢ duc huyén phu
(OD 600 nm), ham luong duong soét [8] va kha
ning hinh thanh bao tir [9] duoc theo doi.

Mat do té bao duoc xac dinh bing phuong
phap pha loang va chang dém trén dia thach. Dé
xac dinh mat do bao tr, mau duoc gia nhiét 80°C
trong 15 phut dé tiéu diét té bao sinh duong. Hiéu
suat tao bao tit (%) duoc xac dinh bing phuong
phap chang dém trén dia thach va duoc tinh theo
cong thuc:

Mat 46 bao tir (=—
H=——"——"7&
Mat do te bao (

ml

X 100%

Diéu kién ma tai d6 cho mat do va hiéu suat
tao bao ttr 16n nhat duoc lwa chon cho nghién ctru
tiép theo.

2.2.3. Anh huéng cia chat mang dé ti Ié song
SOt cua bao tir trong qud trinh sdy phun

Sau khi lén men, thu hoéi va xt ly sinh khoi
nhu da trinh bay & muc 2.2.1, cac loai chiat mang
bao gbém sita giy, maltodextrin, hén hop
Maltodextrin + bot san ti 1& 1: 1 dugc bd sung vao
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dich bao tit voi ti le 10% (w/v) va dem di say phun.
Ché phdm thu duoc dem di x4c dinh do 4m. Ty lé
song sot sau say phun duogc tinh bing luong bao tit
sau sdy/luong bao tit trudc siy (quy vé CFU/g
chat kho).

224 Phuong phdp dinh gid chat lrong ché
phim

Ché phidm c6 mat do bao tir 16n nhat duoc
danh gia kha nang sinh enzyme ngoai bao
(protease, amylase, cellulase) theo phuong phap
cua Latorre va cs (2016) duwa trén gia tri hoat dong

tuong doi cua enzyme REA (Relative Enzyme
Activity) [10]. Ching duwoc goi 1a c6 kha nang sinh
enzyme tot néu REA >2,0 - 5,0 va sinh enzyme kém
néu gia tri REA<2,0 [10]. Kha ning song sot trong
diéu kién duong tiéu hoa gia lap ctia bao tir trong
ché phidm ciing dugc danh gia [11]. Trong thoi
gian b4o quan, dinh ky ldy mau ché phidm dé xac
dinh ty 1é séng s6t bang phuong phap dém khuin
lac trén dia thach. Ty lé song sot duoc xac dinh
theo cong thic:

log 10 (Mat d6 vi khuan sau bao quan (ﬂ))

g

T1lé song sot (%) =

Céc thi nghiém dugc tién hanh it nhat 3 1an dé
14y gia tri trung binh.

2.2.5. Phuong phdp xuit Iy s6 liéu

Cac s0 lieu duoc xt ly bang phin mém
SPSS18, phan tich phuong sai (ANOVA) dé so
sanh su khac biét gia tri trung binh.

3. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Anh huéng ctia mot s6 diéu kién nuéi cdy
t6i kha nang tao bao tir clia B. amyloliquefaciens
P4QN11

3.1.1. Anh huéng ciia moi truong

sot (g/1)

dudng

OD 600nm

Ham lugng

=l s | (s
0 10 20 30 40 50
Thoi gian 1€n men (gid)
— OD M3 OD 2M3 e OD 2.5M3
—e O 3M3 RS M3 RS 2M3
- #% = RS 2.5M3 seeolesss RS 3M

Hinh 1. D6 duc va ham leong duong sét dich 1én
men B. amyloliquefaciens PAQN11 & cac méi
treong khac nhau theo thoi gian

Trong diéu kién moi truong thiéu dinh duong,
Bacillus ngimg phat trién va mot t€ bao sinh
duong chi c6 kha nang sinh mot noi bao ti. Véi
muc dich tao ché phdm bao t& v6i mat do thap
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log10 (Mat 46 vi khuan ban dau (C;i)')

X 100%

nhat 1a 10 bao tt/g ché phidm, nghién ctu tién
hanh 1én men ching B. amyloliquefaciens
P4QN11 trén méi truong c6 ham luong dinh
duong khac nhau nhim danh gia anh hudng cta
moi truong dén kha ning tao sinh khoi cha
Bacillus sp.. Sinh khéi tao ra cang lon, kha nang
thu lwong 16n bao t& cang cao. Cac két qua vé anh
huéng cta moi truong dén kha nang tao bao tit ciia
chung B. amyloliquefaciens P4AQN11 dugc thé
hién & hinh 1 va 2.

Két qua & hinh 1 cho thdy, khi ting néng do
thanh phan dinh dudng thi sinh khéi cia vi khuin
tang 1én va thoi gian tiéu thu duong ciing tang. Cu
thé, khi taing ham luong lén gap 2; 2,5; 3 lan thi
sinh khoi tuong tmg tang 1,77 lan, 2,1 lan, 2,4 lan.
Moi truong 1én men tao bao t trong nghién ciu
nay st dung chd yéu ngudn nito hitu co duoc
chtmg minh c6 tic dung nang cao hiéu sudt cta
qua trinh tao bao tit [12]. Dong thoi, ham luong
duong sot cua dich 1én men trong cdc moéi truong
lén men khac nhau la khac nhau. V6i moi truong
M3, ching dung hét duong trong thoi gian ngan
nhat 1a 5 gio tinh tir khi bat dau lén men. Trong
khi d9, tai thoi diém 11 gi¢ thi moi truong 2M3 da
hét duong, moi truong 2,5M3 va 3M3 c6 ham
luong duong sot tuong tng 1a 0,98 g/1va 1,31 g/1.
Ham luwong glucose du thira trong méi truong 1én
men sé ttc ché qua trinh tao bao t&r bang cach kim
ham qua trinh phién ma cta gen spo0A [12]. Tai
thoi diém 24 gio, tat cd moi truong déu da duoc
dung hét duong.
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Khi x4c dinh dugc ching da dung hét duong
trong moi truong, tién hanh nhuém bao tir bang
phuong phap nhuéom kép dé danh gia qua trinh
hinh thanh bao t & cac méi truong khac nhau, tir
d6 xac dinh thoi diém dimg 1én men dé thu bao ti.
O thoi diém 24 giv, & moi treong M3 va 2M3 da
bat dau hinh thanh bao t. Tuy nhién, moi truong
2,5M3 va 3M3 phai dén 28 gio maéi xudt hién bao
tir. O thoi diém 32 gio, trén kinh truong ctia cac
moi truong khac nhau déu thay luong bao tir hinh
thanh da chiém da so. Dén 48 gid & tat cd moi
truong bao t& da hinh thanh hoan toan, trén kinh
truong khong con té bao sinh dudng. Luc nay
nghién cttu két thic qua trinh lén men, thu dich
lén men va thuc hién cac budc tiép theo dé xac
dinh mat do cting nhu hiéu suat tao bao ttt.

100
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S W

80,29
24,1

75,00

7
i

19,35

w

10

HIgu suat tao bao tir (%)

Mt d6 (10° CFU/ml)

2NV 2.5M3 3M

DOMit d¢ bao tir (CFU/ml)

BMait d¢ te bao sinh dudng (CFU/ml)
Hiéu sudt tao bao tir (%)

Hinh 2. Anh huéng ctia ndng @6 méi triomg dén
mat d6 va hiéu sudt tao bao tir sau 48 gidr 1én men

Két qua mat do va hiéu suat tao bao ti ctia cac
modi truong dugc thé hién & hinh 2. Khi ting ham
luong dinh duong mat do té bao sinh dudng ting
lén dang ké, do vay mat do bao tr ciing tang. Tuy
nhién, hiéu suat tao bao tir khong tiang lén theo ty
lé ting ctia ham luong chat dinh duong. Khi ting
gap doi ham luong dinh duong ca mat do bao ti va
té bao sinh duong déu ting lén ké ca hiéu suit tao
bao tir cling tang tir 75% len 80,29%. Két qua thu
duoc & nghién ctu nay cao hon so voi cac nghién
ctru trude [12]. Nhung khi gép 2,5 va 3 lan ham
luong dinh dudng thi hiéu suit tao bao tir gidm
xudng con 59,63% va 66,67%. Diéu nay co thé giai
thich do khi du thira dinh dudng Bacillus c6 xu
huéng hinh thanh nhiéu té bao sinh duong hon
qua trinh tao bao tir. Khi méi truong lén men st
dung nguén dinh duong khé tiéu hoa va hap thy,

hodc thiéu dinh dudng sé dan dén su hinh thanh
nhiéu bao tit hon [12].

Nhu vay, ham luwong dinh dudng cia moi
truong anh huéng dén hiéu suat chuyén hoa bao
ttr va mat do bao tir thu duoc. Dua trén cac két qua
thu duoc, nghién ctu lya chon moi trudng 2M3 dé
tién hanh cac thi nghiém tiép theo.

3.1.2. Anh hudng ctia pH moi truong

Thi nghiém da 1én men B. amyloliquefaciens
P4QN11 & méi truong 2M3 c6 pH = 5,2 (pH cuaa
moi truong khong hiéu chinh) va pH = 7 (moi
truong cé hiéu chinh) dé danh gia hiéu qua hinh
thanh bao ttr & diéu kién pH moi truong khac
nhau. Két qua do OD 600 nm va ham luong duong
sot duoc thé hién & hinh 3.

H
-

OD pH5,2
—a— RS pH 5.2

—&—RS pH 7

Hinh 3. D¢ duc va ham leong dugc sot dich lén
men B. amyloliquefaciens PAQN11 & cac pH moi
truomg khic nhau theo thoi gian

Két qua & hinh 3 cho thdy, moi truong c6 pH
5,2 qua trinh 1én men tao ra sinh khéi gap 1,3 lan
so voi pH 7. Dong thoi, tai pH 7 ching cé toc do
tiéu thu duong nhanh hon (7 gio) & méi truong pH
5,2 (11 gio). O thoi diém 24 gio, ti 1é t& bao sinh
duong trong moi truong pH 5,2 cao hon pH 7,
ching to tai moi truong pH 7 c¢6 kha nang bao ti
hinh thanh sém hon. Dén thoi diém 48 gio, toan
b té bao sinh duong da chuyén hét thanh bao tt.

Két qua thi nghiém cho thdy, mat do té€ bao
sinh duong va mat do bao tir khi l1én men trong
moi truong voi pH 5,2 ciing cao hon khi lén men
trong moi truong voi pH 7. Cu thé, mat do té bao
sinh dudng va bao tir & moi treong pH 7 1a 1,41.10°
va 1,25.10"° CFU/mL, hiéu suidt tao bao tr dat
88,97%. Trong khi d6, moi truong pH 5,2 cho mat
do té bao sinh duong (1,94.10"° CFU/mL) va bao
ter (2,41.10"° CFU/mL) cao hon, nhung hiéu suat
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tao bao tir thap hon (80,29%) so véi moi truong pH
7 (Hinh 4).

40 88.97 100
80,29

Mit 43 (109 CFU/ml)

Hiéu suat tao bao tir (%)

pH7 pH52
OMat d6 bao tir (CFU/ml)
@Mait d¢ té bao sinh duong (CFU/ml)
Hiéu sudt tao bao tr (%)

Hinh 4. Anh huémg ctia pH moi truong dén mat do

va hiéu suét tao bao tir sau 48 gior 1én men

Céac két qua ctia nghién cttu nay c6 su khac
biét so v6i cac nghién ctu trude day. Theo Li va cs
(2019), Ma va cs (2022), pH 7 1a pH méi truong
cho mat do va hiéu suat tao bao tt cao nhat ctia B.
amyloliquefaciens [13, 14] trong khoang pH khao
sat. Mat do bao tr t6i da khong bi anh hudéng
manh mé béi pH va nhiét do [15]. Véi mong muén
thu mat do bao tr cao nén nghién cttu tién hanh
lwa chon moi truong pH 5,2 dé danh gia yéu to anh
hudng tiép theo.

3.1.3. Anh huéng cia KH,PO,

OD 600nm

Ham lugng dudng

Thoi gian 1én men (gio)
OD 6h KH2PO4 === OD 3g KH2PO4

=8==0D 12g KH2PO4

RS 12g KH2PO4 RS 6g KH2PO4 == RS 3g KH2PO4

Hinh 5. D6 duc va ham lieong duong sét dich 1én
men B. amyloliquefaciens PAQN11 & cac ndng do
KH,PO, khéc nhau theo thoi gian

KH,PO, cung cdp nguon phospho va kali cho
ching trong qua trinh 1én men. V6i mong muén
khao sat anh huéng ctia nong do khoang dén hiéu
suat tao bao tt, nghién ctru da tién hanh khao sat
diéu chinh ham lugng KH,PO, trong qua trinh lén
men tao bao tk cta B. amyloliquefaciens PAQN11.
Anh huéng KH,PO, dén su tao thanh bao ti ctia B.
amyloliquefaciens PAQN11 duoc thé hién & hinh 5
va 6.

Két qua ¢ hinh 5 cho thdy, khi st dung
KH,PO, & nong do 12 g/1 thu duwoc sinh khoi 1on
nhat va nguoc lai tai nong do 3 g/1 thu duoc sinh
khoi thap nhat. Moi truong véi nong do 12 g/l
KH,PO, hinh thanh bao tir sém hon (24 gio), sau
d6 dén moi trueong nong do 6 g/1 KH,PO, va 3 g/1
KH,PO, (28 gi0). Dong thoi, khi gidm nong do
KH,PO, thi lutong sinh khéi va hiéu sudt tao bao tix
cling gidam. Néng d6 KH,PO, cao nhat cho luong
sinh khéi va hiéu suit tao bao tit cao nhat (Hinh
6).

Treén thuc té, trong qua trinh 1én men, khi st
dung KH,PO, véi ham luong 6 g/1 va 3 g/1 thi dich
lén men bi nhot. Chat nhot ndy chinh 1a axit poly-y-
glutamic (y-PGA) da han ché kha nang ti€p xuc véi
oxi cta vi khudn, do d6 anh huéng dén su phat
trién sinh dudng cta té bao vi khuin [16]. Ion K
anh huong dén sy hinh thanh y-PGA trong qua
trinh 1én men, khi b8 sung K* sé lam giam d6 nhot
ctia moi truong [17]. Do d6, khi giam ham luong
K* & trong khoang nhat dinh sé khién y-PGA sin
sinh ra nhiéu hon anh huéng dén su sinh truong
clia té bao sinh dudng.

40 100

(109 CFU/ml)
—- N W W
A S S h

Hiéu suat tao bao tir (%)

Mat dé

12g KH2PO4

6g KH2PO4

3g KH2PO4
C—Mit ¢ bao tr (CFU/ml)

EEEE Mit 49 t¢ bao sinh dudng (CFU/ml)

Hi¢u suat tgo bao tir (%)

Hinh 6. Anh huéng ciia néng do KH,PO, dén mat
d6 va hiéu sudt tao bao tir sau 48 gi® 1én men
Cac két qua thu duoc ctia nghién cttu nay cao
hon so voi mot s6 so6 lieu da duoc cong bo trude
day. Moi truong lén men 10ng “J” b6 sung hén hop
muoi 0,315 g/1, véi diéu kién lén men 1a 28°C, 120
rpm, thoi gian 1én men 66 gio cho mat d¢ bao t B.
amyloliquefaciens Bs006 dat 1.05 x 10" bao tit/ml,
voi hiéu sudt tao bao tir 1a 88,7% [18]. Theo Li va cs
(2019), & diéu kien toi wu: Tudi ching 12 gio, pH
ban dau 7, nuodi cdy trong 48 gio voi 240 rpm &
37°C Bacillus spp. cho nang suat bao tix dat 1,41 x
10" CFU/ml, ty le hinh thanh bao ti trén 90% [13].
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Nhu vay, nghién ctu da lga chon dugc cac
thong s6 cta qua trinh lén men nhu sau: Moi
truomg 1én men 2M3, pH = 5,2; KH,PO, 12 g/I;
nuéi & nhiét do 37°C; lac 120 rpm trong 48 gid thu
duoc mat do bao tir 1,94 x 10*° CFU/ml voi hiéu
suat tao bao tir 1a 80,29%.

3.2. Anh hudng ciia chit mang dén 4 1é séng
s6t ctia bao tit trong qua trinh siy phun

Sau qua trinh lén men, dich lén men dugc xix
ly nhiét, ly tdm va bao tit thu dwoc trai qua qua

trinh rta nhu da trinh bay & muc 2.2.1. Bao t& thu
hoi duoc dugc hoa tan lai trong nudc mudi sinh ly
0,35% va tién hanh tron véi cac chat mang khac
nhau dé danh gia hiéu qua bao vé clia cac chat
mang. Cu thé, dich bao tir sdy phun vdi cac loai
chat mang 1a stta giy, Maltodextrin, Maltodextrin
+ bot san véi ti 1é 10% (w/v). Cac két qua vé anh
huong ctia chat mang dén ty 1é song sot ctia bao tir
trong qua trinh sdy phun duoc thé hién & bang 1.

Bang 1. Anh hudng ciia chst mang dén hiéu qua sdy phun ché phidm

Mat do bao tix . L, Do 4m ché s . ,
Chét man truoe s So lwong bao tit ham (%) Ti lé song sot
£ (CFU /g;I sau say (CFU/g) P ) ctia bao tir (%)
Sita gdy 1,53.10° 1,43.10% 5,13 93,44
Maltodextrin 6,20.10% 2,05.10%8 6,92 98,20
Maltodextrin + bot sin 1,56.10" 1,42.10% 5,26 91,52

Chui thich: Cic sé'liéu trén da quy vé so g chat kho

Két qua & bang 1 cho thdy, ti 1é song sot cta
bao tir khi sdy phun tir 91,52 - 98,2%. Trong do, ti le
song sot cao nhat (98,2%) khi st dung chat mang
1a maltodextrin va thap nhat (91,52%) véi mau st
dung két hop maltodextrin va bot san. Do d6, ché
phdm st dung chit mang maltodextrin duoc lua
chon cho nhimg nghién ctu tiép theo. Chiat mang
duoc lua chon giup vi sinh vat chiu duoc diéu kién
khac nghiét ctia qua trinh say phun. Protein trong
sita gdy gitp 6n dinh mang té bao trong khi d6
maltodextrin 1a nhom carbohydrate c6 nhiét do
chuyén tiép tinh thé cao, lam ting kha ning séng
s6t dén 20% so vdi sucrose [7]. Ngoai ra, chat
mang con giup thuc ddy su phat trién va ton tai cia
loi khuén trong duong tiéu hoa... Khi say phun B.
amyloliquefaciens 1LFB112 v6i chit mang la
maltodextrin cho mat d¢ bao tir dat 10" CFU/g va
cai thién dang ké chi tiéu ting trudng va mién dich
trén ga [19]. Cac ché phdm thu dugc déu c6 dang
bot min, mau tring duc nga nau va co cac dic tinh
vat ly giong v6i cac ché pham trén thi truong.

3.3. Danh gia dic tinh va d6 én dinh ciia ché
ph4m probiotic dang bao tir

Nhim kiém tra cac dac tinh chtic ning cla
ching nghién ctu c6 duoc gitt lai sau khi san xuat
ché phidm hay khong, kha nang sinh enzyme va
kha ning song sot trong diéu kién duong rudt gia

lap ctia ché pham st dung chat mang maltodextrin
duoc danh gia lai.

3.3.1. Kha nang sinh enzyme ciia ché pham

Cac enzyme ngoai bao dong vai tro quan trong
trong viéc ho tro tiéu hoa thitc an, giup dong vat
dé hap thu chat dinh duong va ting trong tot. Do
d6, kha ning sinh enzyme la mot tiéu chi quan
trong doi voi ché pham probiotic. Két qua & bang 2
cho thay, ché phidm c6 kha ning sinh ca ba
enzyme ho tro tiéu hoa. Dua theo gia tri REA,
ching c6 kha ning sinh enzyme protease va
enzyme cellulase ¢ muc t6t va sinh emzyme
amylase & mitc kém. Nghién cttu cia Nguyen va cs
(2022) da danh giad kha ning sinh emzyme tiéu
hoa cta té bao sinh dudng chang B
amyloliquefaciens PAQN11 trudc d6, gia tri REA
doi voi kha nang sinh enzyme amylase, protease
va cellulase 1an luot 1a 1,5; 1,7; 1,7 [5]. Qua d@6 cho
thdy, ché phidm bao t& B amyloliquefaciens
P4QN11 da ndy mam thanh t€ bao sinh duong va
van gitt duoc cac hoat tinh chung ning (sinh
enzyme tiéu hod) cta ching.

Béng 2. Kha nang sinh enzyme

(REA) ctia ché phdm
Amylase Protease Cellulase
1,84 +0,15 2,22 +0,34 2,01 £09
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3.3.2. Khid nang song sot trong diéu kién
duong ruot gid Iap cia ché pham

Kha ning séng s6t va ndy mam trong diéu
kien duong ruot cua ché phiam bao t B
amyloliquefaciens PAQN11 duoc thé hién & hinh 7.
pH thép cua da day cung kha nang khang khuin
cua pepsin duoc coi 1a hang rao bao vé duong tiéu
hoa voi cac vi khuin gay bénh. Trong diéu kién da
day gia lap, kha nang song sot giam dan theo thoi
gian, mat do ban dau ctala 12,11 log CFU/ml, sau
180 phut mat do giam con 11,93 log CFU/ml, ti 1é
song sot dat 98,48%. Diéu nay da chung té bao tir
trong ché phdm rat it bi tac dong boéi pepsin. Moi
truong rudt non chita pancreatine va mudi mat 1a
cac yéu t6 tc ché sinh truéng cta vi sinh vat. Khi
chuyén sang diéu kién ruot non mé phéng, sau
180 phut luong té bao ting lén, tham chi con cao
hon mat do ban dau, mat do dat 12,16 log CFU/ml.
Két qua nay cho thay, khong nhitng bao tir c6 kha
nang chiu pancreatine va muéi mat ma con c6 kha
nang ndy mam va sinh truéng trong moi truong
ru6t non.

i

=3

og CFU/ml)

Mit 4 té bao (1

11,5

0Vi khuin ban ddu mDa day 180p ORudt non 180p

Hinh 7. Kha ning song sot trong diéu kién duong
rudt gia 1ap ctia ché phdm

Két qua thu duoc phu hop voi cac nghién ctru
trusc day. Su ton tai cua bao tk B
ampyloliquefaciens V]-1 trong diéu kién pH da day
tang tir 8,46 - 8,93 log CFU/ml. Khi chuyén sang
diéu kién mudi mat, luong t€ bao giam nhe tir 8,42
- 7,69 log CFU/ml [20]. Trong mot nghién ctu
khac, khong c6 su thay déi dang ké nao duoc ghi
nhan cta bao t& B. clausii UBBCO07 khi di qua da
day (0 gio: 7,47 log CFU/ml; 2 gio: 7,14 log
CFU/ml) va ting dang ké trong diéu kién rut non
(1 gio: 8,35 log CFU/ml; 2 gio: 8,77 log CFU/ml; 3
gio: 9,02 log CFU/m]) [21].

3.3.3. Kha ndng song sot cua ché pham trong
thoi gian bdo quan

Bao quan 1a mot khia canh quan trong cta ché
pham probiotic truéc khi chung duoc st dung, boi
diéu kién bdo quan anh hudng truc tiép dén kha
nang hoat dong cta ché phidm. Cac yéu t6 nhu
nhiét do, hoat @6 nudc, ham luong oxy... déu quan
trong trong qua trinh bao quan [1]. Ché phim B.
amyloliquefaciens P4AQN11 dugc bdo quan ¢ diéu
kién thuong va duoc kiém tra kha niang song sét
ctia bao tir sau cac méc thoi gian duoc thé hién &
bang 3.

Bang 3. Kha ning song sot trong thoi gian bao

quan ciia ché phdm
Thoi gian Mat do Ti lé sOng sot
bao quan vi sinh vat %)
(log CFU/g)

Sau sdy 13,35 100

1 thang 13,34 99,94

2 thang 13,31 99,70

3 thang 13,24 99,17

Két qua cho thdy, qua khoang thoi gian bao
quan, mat do bao tir thay ddi khong dang ké, ti lé
song sot dat 99,17% sau 3 thang bao quan. Nhu
vay, ché phidm bao t&t B. amyloliquefaciens
P4QN11 hoan toan phu hop bao quan & diéu kién
thuong.

4. KET LUAN

Nghién cttru da lya chon duoc diéu kién tao
bao t va hiéu suat thu hoi bao ti cao nhat déi voi
vi khuédn B. amyloliquefaciens PAQN11. Chung B.
amyloliquefaciens PAQN11 lén men trong moi
truong 2M3, pH = 5,2, KH,PO, 12 g/1, & nhiét do
37°C, 120 rpm trong 48 gi® cho mat d6 bao tir 1,94
x 10 CFU/ml v6i hiéu suat tao bao ti 1a 80,29%.
Ché phiam bao tir sdy phun voi chit mang la
maltodextrin c6 kha nang séng soét cao trong diéu
kién tiéu hoa gia lap (100%) va gitt duoc cac hoat
tinh chtc nang. Trong diéu kién bdo quan & diéu
kién thuong, ché phdm c6 kha nang duy tri ty le
song sot len dén 99,17% sau 3 thang bao quéan. Cac
két qua nghién ctru ching minh tiém ning tng
dung cta chung B. amyloliquefaciens PAQN11
trong chin nuoi, gép phan vao su phat trién bén
viing cua nganh nong nghiép Viét Nam.
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EFFECT OF NUTRITION AND FERMENTATION CONDITIONS ON SPORULATION OF
Bacillus amyloliquefaciens PAQN11 FOR LIVESTOCK PRODUCTION

Nguyen Hai Van!, Pham Tuan Anh!, Ha Thi Quy!, Ho Phu Ha!
School of Biotechnology and Food Technology, Hanoi Univeristy of Sicence and Technology

Summary

In recent years, Bacillus sp. species are widely used as a preparation in livestock production due
to their spore-forming ability. To reduce the cost of preparation, high spore density is one of the
decisive factors after fermentation. The purpose of this study was to evaluate the influence of
nutrition and fermentation conditions on the sporulation of Bacillus amyloliquefaciens PAQN11.
After being activated in Luria Bertani (LB), the strain was fermented in Sporulation Bacillus
Medium M3 (SBM) with the modification of nutrient and mineral content. The effects of
fermentation conditions including pH and time on spore density and sporulation rate were
evaluated during fermentation. The suitable conditions for spore formation of B
amyloliquefaciens PAQN11 were: medium with twice the nutrient and mineral content compared
to standard medium, pH 5.2 and fermentation time 48h. The spore yield reached 1.94. 10%
spores/mL and sporulation rate was 80.29%. Maltodextrin was selected as a carrier of preparation
during spray drying process. The obtained preparation had high viability in simulated digestive
conditions; retained functional activities and stable at room temperature storage. Research has
demonstrated the potential application of B. amyloliquefaciens PAQN11 to produce preparation

for livestock production.

Keywords: Bacillus amyloliquefaciens, endospore, livestock production, fermentation.
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