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TOM TAT

Mot s6 ching Bacillus subtilis duge ing dung rong rdi trong san xufit probiotic. Chuing c6 kha ning tao

ndi bao tir, chiu duoc didu kién pH acid cia da day. Probiotic san xudt cac enzyme hd tro tidu héa thirc an va
trc ché cac loai vi khuin gay bénh. Do d6, probiotic gop phin lam giam viéc sir dung khang sinh trong chin
nudi. Nghién ctru nay nhim lya chon didu kién 1én men cho sy sinh truéng cta Bacillus subtilis BSVN15 img
dung trong san xuét probiotic cho chin nubi. Mat d6 té bao trong dich nuéi cdy (CFU/mL) 14 théng s dwoc st
dung dé danh gid anh huong ciia cac diéu kién 1én men. Nghién clru duge thue hién trén moi trudng co ban
LB* (trong d6 peptone duogc thay thé cho tryptone). Cac thong s6 lya chon bao gbm thoi gian 1én men, ty 1¢
gidng, nhiét d9, pH, ngudn carbon va nong d6 nguon carbon chinh, nguon nitrogen va ndng d6 ngudn nitrogen
chinh, céc ion kim loai trong cac ngudn mudi khoang bd sung. Ning suit sinh khdi chung B. subtilis BSVN15
dat 6 3X10“CFU/ml trong diéu kién 1én men duogc chon 1a pH 7, nhiét do6 37°C, l4c 200 rpm, su dung 1,5%
(W/v) glucose la nguf)n carbon chinh, 1% (w/v) peptone 1a nguén nitrogen chinh, c6 bd sung thém mudi khoang
chira ion Ca®" & nong d6 50 mM sau 24 gio 1én men voi ty 1& tiép giong 7% (v/v). Mét d6 CFU/mL trong didu
kién 1én men duoc lya chon cao hon 26 14n so véi 1én men trong diéu kién binh thudng & nhiét d6 30°C, lic

200rpm, trén moi truong co ban LB*.

Twr khéa: Bacillus subtilis, diéu kién lén men, probiotic, vi khudn, sinh khéi té bao

MG PAU

Probiotics 1a “cac sinh vat séng ma khi duoc
dua vao co thé voi lugng du s€ tao ra loi ich vé st
khoe cho vat chu (FAO/WHO, 2002), ngoai cac
tiéu chi khong gdy bénh, chiu dwgc pH thp cua da
day, kha ning bam dinh va ting sinh trén biéu mo
thanh ruét, kha ning ddi khang va lam giam sb
lwong vi khuan c6 hai véi vat chu, kha nang tiét
cac enzyme thuy phan thuc an, cac vitamin hay cac
hop chat thir cap cé loi khac cho vat chu (Fuller,
1989). Viéc lua chon cac chung probiotic con phu
thudc vao kha nang phat trién tét trén co chét re,
kha ning ton tai va duy tri dugc s6 lwong cling nhu
chat luong trong qua trinh san xut, van chuyén,
bao quan ché pham trong thoi gian dai dé giam chi
phi san xuét (Collins e al., 1998). Cac ching vi
sinh vat st dung lam probiotic chi yéu 1a cac
chung vi khuidn thudc cac chi Lactobacillus
(Mookiah et al., 2014), Bifidobacterium (Khaksar

et al.,, 2012) va Bacillus (Abdelqader ef al., 2013).
Kha nang sinh bao tir 1a vu thé vuot trdi cua cac
loai Bacillus, bao ti chiu nhiét trong qua trinh sdy
kho cta probiotic, mac du bién phap dong kho &
nhiét do -20°C trong diéu kién chan khong c6 thé
ap dung véi hau hét cac loai vi khuidn nhung
phuong phip nay khién cho chi phi san xuat
probiotic bi day 1én cao (Chavez, Ledeboer, 2007).
Ngoai ra cac loai Bacillus, dac biét 1a B. subtilis
con ¢6 kha nang tiét ra nhiéu loai enzyme tiéu hoa
gitip cai thién kha nang hip thu thirc dn cuia vat chu
cling nhu kha nang e ché cac vi khuén gay bénh
cho vat chu (Westers et al., 2004; Stein, 2005).
Viéc lya chon cac yéu té vé didu kién 1én men bao
gdm thanh phin méi truong, nhiét do, pH, thoi
gian, ty 1¢ gidng trong phong thi nghiém trude khi
4p dung vao san xudt trén quy md cong nghlep
nhiam tiét kiém chi phi, mang lai san pham
probiotic chét lugng tot, c6 lgi cho ca ngudi san
xudt va tiéu dung (Bajagai et al., 2016).
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VAT LIEU VA PHUONG PHAP

Vi sinh vat

Chung probiotic B. subtilis BSVN15 did dugc
xac dinh trinh ty gen 16S va dugc luu trir tai Phong
Céc chét chirc nang sinh hoc, Vién Cong nghé sinh
hoc, Vién Han lam Khoa hoc va Cong nghé Viét
Nam. Chung dugc gilr trong glycerol 30% (v/v) & -
80°C. Trude khi st dung, ching dugc hoat hoa trén
mbi truong LB* rin va giit & 4°C.

Moi trwong nghién ciru

Céc moi truong co ban (Atlas, 2010): LB (Luria-
Bertani), LB* (LB vdi peptone thay cho tryptone),
PCB (Plate count broth), PCB* (PCB vé&i peptone
thay cho tryptone), NB (Nutrient broth), KB (King’s
B), PDB (Potato dextrose broth). Cac mdi truong
nghién ctru duoc diéu chinh pH bang hai dung dich
NaOH IM va HCl IM, dugc v6 trang & 121°C,
latm, 15 phut.

Céac nguon carbon: lactose, glucose, sucrose,
maltose, maltodextrin, tinh bét.

Cac nguén nitrogen: casein, cao thit, cao ndm
men, pepton, tryptone, ure, NH4CIl, NaNOs.

Cic  mubi  khoang: CaCl,2H,0, KCl,
FGC12.6H20, BaClz.ZHzo, MgSO47H20,
ZHSO4.7H20, CLISO4.5H20, NazHPO412H20

Phuong phap nghién ciu
Phwong phdp xdc dinh mdt d vi khuén

Mat d6 vi khuidn CFU/mL dich nuéi trong céc
binh khao sat 1a cin ctr ding dé Iya chon cac thong
s6 1én men trong mdi thi nghiém va dugc xac dinh
theo phuong phap cia USP (The United States
Pharmacopeial Convention) trén méi truong réin LB*
(USP, 2015).

Chon mai trwong co bdan

Céac moi truong ding dé khao sat 1a cac moi trudng
khong chon loc va giau dinh dudng thuong dugc s
dung trong céc nghién ctru vé& vi khudn: LB, LB*,
PCB, PCB*, PDB, KB va NB.

Diéu kién khao sat: pH 7, ty 1& gidng 10% (v/v),
30°C, 200 rpm, 24 gio.
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Lwa chon cdc thong so Ién men

Anh hudng ciia cac thong sé 1én men t6i sy sinh
truong ciia chung vi khudn B. subtilis BSVN15 dugc
nghién ciru doc 14p v6i nhau biang cach thay ddi yéu
t6 khao sat trong méi truong co ban. Két qua lya
chon phu hop cua thi nghiém trude s€ duge ap dung
cho céc thi nghiém tiép theo. Cac théng sb lya chon
bao gom:

Ty 1¢ giong: 3+15% (VIV).
Thoi gian lén men: 1+4 ngay.
Nhiét dg: 25+45°C.
Gia tri pH: 4,5+8,5.
Nguén nitrogen chinh
Cac nguén nitrogen & nf“)ng dd 0,5% (w/v) dugc

bd sung dé thay thé cho ngudn nitrogen trong moi
trudng co ban.

Néng d¢ nguon nitrogen chinh: 0,5+3% (W/v).
Nguén carbon chinh

Céc ngudn carbon & ndng d6 1% (w/v) duge bd
sung dé thay theé cho nguon carbon trong moi truong
co ban.

Néng do nguén carbon chinh: 0,5+3% (w/v).

Ion kim loai: Ca2+, Mg2+, K, Fe2+, Ba2+, Zn2+, Cu2+,
Mn** (ndng d6 50 mM).

KET QUA VA THAO LUAN
Chon méi trwromg nghién ciru co ban

Bang 1 cho thdy moéi truong co ban LB* 1a moi
trudng thich hop nhat cho sy ting truong ciia ching B.
subtilis BSVN15 véi mat do dat t6i 23,57x10°
CFU/mL, gép 3,4 lan khi sir dung méi truong LB.
Pay ciing 1a moi truong co ban dugc ua thich trong
cac nghién ctu lya chon diéu kién nudi céy Bacillus
(Han et al., 2014; Monteiro et al., 2014). Khi thay thé
peptone bang tryptone trong hai méi truong LB va
PCA, gi4 tri CFU/mL thu dugc déu 16n hon & mirc ¥
nghia 0,05 (Bang 1). Viéc thay thé peptone bang
tryptone gitip giam chi phi san xudt do gia thanh ctia
tryptone cao hon so v6i peptone.
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Bang 1. K&t qua lya chon mai trwdng co ban, ty 1& giéng, thoi gian, nhiét d6, pH téi sy tang trwdng ching B. subtilis

BSVN15.
Méi trwdng co ban (trong diéu kién: 30°C, pH 7, 200 rpm, 10% giéng, nudi ciy sau 24 gi®)
Mbi treong LB LB PCA’ PCA NB King B PDB
10° CFU/mL 23,57 +3,14° 6,93 + 1,69° 9,20+2,44*° 6,47 +0,50° 10,43+ 1,40° 248+0,22°  8,23+0,49"
Ty 1& giéng (trong diéu kién: mai trwéng LB, 30°C, pH 7, 200 rpm, nudi ciy sau 24 gi®)
% (VIV) 3 5 7 9 11 13 15
10°CFU/mL 7,10 £0,78% 11,43+ 1,84 13,43+1,72° 10,67+ 1,42 10,13+5,98% 4,47+0,68" 4,30 £ 1,47°
Thei gian 1én men (trong diéu kién: méi trwéng LB', 7% giéng, 30°C, pH 7, 200r pm)
Ngay 1 2 3 4
10° CFU/mL 18,37 + 6,68° 15,23 + 4,13° 12,97 + 1,96° 12,10  0,85°
Nhiét dd (trong diéu kién: méi trwéng LB’, 7% gibng, pH 7, 200 rpm, nudi ciy sau 24 gi®)
°C 25 28 31 34 37 41 45
10°CFU/mL 3,47 £0,55° 6,73+1,10®° 10,47 £1,34®® 1580+ 1,20° 83,10+10,9" 30,67 +7,02° 3,77 +1,10°
pH (trong diéu kién: méi trwéng LB', 7% gibéng, 37°C, 200 rpm, nudi cdy sau 24 gi®)
pH 5 5.5 6 6.5 7 7.5 8
10°CFU/mL  6,13£0,32° 7,70 £ 0,36° 16,10 + 3,44°° 20,40 +4,11° 87,37 £2,10° 2543+3,37° 14,13+2,58"

Ghi chu: Si dung peptone thay cho tryptone; céc chir sé khac nhau biéu hién sw sai khéc & mirc y nghia 0,05.

Lwa chon ty lé tiép giéng

Bang 1 cho thay, ty 18 tiép gibng 7%, tuong
duong vé6i 7,1x10° CFU/mL, cho mat do t& bao
chung B. subtilis BSVNI5 cao nhit la
13,43x10°CFU/mL. Néu ting ty 1& giéng 1én trén
13% thi mat d6 CFU/mL sau 24 gi¢ giam dang Kké.
Nguyén nhan c6 thé do khi mat do gidng ban dau
quéa cao thi cac chit dinh dudng trong méi trudng
nhanh choéng bi can kiét trude khi vi sinh vat dat
duoc tée do tang sinh t6i da. Cac ty 18 tiép gidng 5%,
9% va 11% cho thdy khong co su sai khac & mirc y
nghia 0,05 vé gia tri CFU/ml.

Luwa chon thai gian 1én men

Thoi gian 1én men 1a mot trong nhiing thong sd
duogc cac nha san xudt quan tim hang du vi né lién
quan tryc tiép t6i qua trinh van hanh may moc, thiét
bi va nhan cong. Trong hau hét cac nghién ciru lya
chon thoi gian sinh truong thich hop, cac chung B.
subtilis déu dugc 1én men trong khoang thoi gian tir
20-24h (Sreekumar, Krishman, 2010; Han et al,
2014; Nguyen, Nguyen, 2014) d& dam béo cho sinh
khdi thu duge véi ty 1& cao 1a cac té bao sinh dudng
tré, khoe. Bang 1 cho thiy mat do té bao dat cao nhat
sau 24h 1én men 1a 18,37x10° CFU/mL va giam dan
khi kéo dai thoi gian 1én men toi 4 ngay nhung
khong co su sai khac ¢ miic y nghia 0,05. Chung B.

subtilis BSVN15 ¢6 kha ning sinh bao tir dé trg vé
trang thai tiém sinh nén khi kéo dai thoi gian nudi
cay, mOi truong dinh dudng bi can kit thi chung van
gitt dugc mot murc 6n dinh nhét dinh vé mat do té
bao, day ciing 1a mot trong nhing wu thé 16n cia cac
chung B.subtilis trong tmg dung san xudt probiotic.

Lua chon nhiét d 1én men

Mat d6 té bao chung B. subtilis BSVN15 dat gi4
tri cao nhét 1a 83,1x10° CFU/mL & 37°C, cao hon lan
lwot 2,7 14n va 5,3 14n so v&i mét do té bao & 41°C va
34°C (Bang 1). Chung B. subtilis BSVNI5 sinh
trueong tot & khoang nhiét do tir 34-41°C phu hop véi
than nhiét cia da s vat nudi ciing 1a mot loi thé khi
chon lam ché pham probiotic.

Luwa chon gia tri pH

Chung B. subtilis BSVN15 sinh truong tot ¢ gia
tri pH trung tinh t6i kiém nhe va tét nhat & pH 7 véi
mat d6 1a 87,37x10°CFU/mL (Bang 1). Két qua nay
cling phu hop voi khoang gia tri pH thich hop cho su
sinh truong clia cic chung B. subtilis trong cac
nghién cru trude nhu: chung B. subtilis Natto thich
hop sinh truong ¢ pH 7,5 (Nguyen, Nguyen, 2014),
chung B. subtilis SK09 thich hgp voi pH 6,72
(Sreekumar, Krishman, 2010).
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Lua chon nguon nitrogen va ham luwgng nguon
nitrogen

Peptone 1a ngudn nitrogen thich hop nhat cho sy
tang trueong cua chung B. subtilis BSVN15 trong cac
ngudn nitrogen sir dung dé khao sat véi mat do té
bao 1a 3,55x10"" CFU/mL, sau d6 dén cao nAm men
1a 2,56x10"" CFU/mL, cao hon lan lugt 2,1 va 1,5
lin so véi ddi chimg (Bang 2). Cac ngudn nitrogen
v6 co NH4", NO3™ hay urea c6 thé duoc sir dung dé
b sung thém vao moi trudng nudi cdy nhung khong
thé thay thé hoan toan cho ngudn nitrogen hitu co.

Phuong Thi Huong & Vii Van Hanh

Lugng peptone thich hop cho su ting truong
chung BSVN15 1a 1-2% véi mat do dat 4,99x10''-
4 52X1011CFU/I’HL (Bang 2) Nguon mtrogen dong
vai tro cung cép co chat dé vi khuan tong hop nén
cac hop chit chira nitrogen can thiét cho sy sinh
truong va phat trién cia chung. Mdi loai vi khuin
khac nhau s€ thich hop voi ti 1€ C/N trong moi
truong séng nhit dinh (Yu et al., 1998; Carvalho et
al., 2010). Do d6 ngudn nitrogen bd sung vao moi
truong can phai can dbi véi nguén carbon ma vi
khudn dang sir dung.

Bang 2. Két qua lwa chon ngudn va ndéng dod nitrogen, ngudn va ndng do carbon téi sy ting trwdng ching B. subtilis

BSVN15.

Nguén nitrogen (trong diéu kién: 5g/L NaCl, 7% giéng, pH 7, 37°C, 200 rpm, nudi ciy sau 24 gi®)

0,5% (w/v) NH4+ Ure NO3-

10° CFU/mL 0,28 + 0,03%

Cao thit

0,74 +0,07° 0,37 £ 0,2 44,33 +551° 354,67 + 15,01'

Cao ndm men
256,33 + 12,9°

Peptone Tryptone  BC1

79 +23,71° 173,67 + 23,71°

Néng do peptone (trong diéu kién: 5g/L NaCl, 7% giéng, pH 7, 37°C, 200 rpm, nudi ciy sau 24 gi®)

% (Wiv) 0,5 1 1,5 2 25 3
1
10 1,10 £ 0,27° 4,99+0,61° 4,90 + 0,33 4,52+ 0,76 1,90 £ 0,56 1,55 £ 0,31°
CFU/mL
Nguén carbon (trong diéu kién: 5g/L NaCl, 10g/L pepton, 7% giéng, pH 7, 37°C, 200 rpm, nudi cay sau 24 gi®)
1% (wiv) Lactose Glucose Starch Sucrose Maltose Maltodextrin bC2
9
1COFU/m|_ 5520 3,75 57,70 £4,75° 21,63+1,64° 803%0,75° 253%061° 3,17+0,742° 1047 +1,42°
Néng do glucose (trong diéu kién: 5g/L NaCl, 10g/L pepton, 7% giéng, pH 7, 37°C, nudi cay sau 24 gi®)
% (Wiv) 0,5 1 1,5 2 25 3
1
10 1,33 £0,15° 4,06 +0,16° 6,06 +0,31° 4,22 +0,84° 2,43 +0,51° 1,43 £0,15°
CFU/mL

Note: Cac chi¥ sé khac nhau biéu hién sw sai khac & murc y nghia 0,05, DC1 la méi truong LB*, BC2 la méi truong chira 1%

peptone.

Lwa chon nguén carbon va ham lwong nguon
carbon

Glucose va lactose 1a ngudn carbon thich hop
nhit cho sy sinh truong cta chung B. subtilis
BSVNIS5 véi mat @ CFU/mL lan luot 1a 5,77x10"
va 5,52x10"" cao gap khoang 5 1an so véi dbi chimg
(Bang 2). Sy chénh 1éch mat do vi khuan gitra 2
ngudn carbon nay khong khac nhau & mirc y nghia
0,05 nhung gia thanh ciia glucose thip hon so véi
lactose nén glucose dugc chon 1a ngudn carbon
chinh st dung vao lén men sinh truéng ching
BSVNI15. Két qua nay ciing phi hop véi nhiing
nghién ciru lya chon ngudn carbon thich hgp cho cac
chung B. subtilis truéc d6 (Mageshwaran et al.,
2014; Nguyen, Nguyen, 2014; Zhong et al., 2014).

Bang 2 cho thay mat d6 chiung B. subtilis
BSVNI15 dat gia tri cao nhét 1a 6,06x10"'CFU/mL
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trong moi truong chira 1,5% glucose, khi ting ndng
d6 glucose 1én 2% thi gia tri nay giam di. Khi ngudn
carbon trong moi truong du thira, su ti€u hao carbon
cao trong khi ning suit sinh khéi thdp dan téi hiéu
qua st dung ning lugng thp (Daune ez al., 2001).

Lya chon nguon ion kim logi

Méi trudng duge bd sung cac ion Ca*’, Mg
va K" déu thu dugc mat d6 chung B. subtilis
BSVNI15 cao hon so véi mau ddi ching lan lugt 1a
3 14n, 2 1an va 1,4 lan trong khi céc ion Fe*', Ba®',
Zn2+, Cu2+, Mn** trong cac mudi vo co lai kim
hdm qua trinh sinh truéng cua chung (Bang 3).
Ngoai kha nang kich thich tang trudng, cac ion
Ca”*" va Mg*con lién quan t6i kha ning chiu diéu
kién bat loi ctia Bacillus. Trong mdi trudng véi
nhirng thanh phan hoa hoc xac dinh, ty 1¢ tao bao
tir tr t& bao sinh dudng phu thudc vao viéc bd
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sung Ca’"do ion nay la thanh phan chu yéu cua 15i
bao tir (chiém 10% khdi lwong bao tir) (O’Hara,
Hageman 1990; Slieman, Nicholson, 2001). Ngoai
ra, Ca’" twong tic v6i cac enzyme chiu trach
nhiém cho viéc tao ra két ndi gilta cac protein bé
mit v6i thanh t& bao vi khuan, do d6 anh huéng
t6i kha niang bam dinh cia vi khuan (Thomas,
Rice, 2014). Ton Mg”" tham gia qua trinh tong hop
peptidoglycan (thanh phan quan trong cia ciu truc

thanh té bao Bacillus, quyét dinh sy viing chic cua
thanh té bao) giup té bao vi khuan Bacillus c6 kha
ning chdng chiu tét hon v4i nhirng bat lgi trong
moi truong (Thomas, Rice, 2014). Bao tir 1a dang
ton tai cia vi khuan Bacillus trong cac ché pham
probiotic. Do d6, can tién hanh nghién ctru thém
dé két hop cac ion nay theo ty 1& nhat dinh nhim
thu dugc lwgng sinh khdi 16n va ty 1é chuyén bao
tir toi da trong qua trinh san xuat.

Bang 3. Két qua lwa chon ngudn ion kim loai t&i sy téng trwdng ching B. subtilis BSVN15.

Nguon ion kim loai trong mudi khoang (trong diéu kién: 5g/L NaCl, 10g/L pepton, 15g/L glucose, 7% giéng, pH 7,

37°C, 200 rpm, 24 gi® nudi cay)

Ba® Zn** cu® Mn?* pC3
2x10° + 2x10°+  3x10%+  9x107°% 2,08 +
2x10™ 5x107° 110 110 0,27°

Ghi cha: Céc chi¥ sé khéc nhau biéu hién sy sai khéc & mirc y nghia 0,05, DC3 la méi trirong chira 1% peptone va 1,5%

50 mM ca” Mg K Fe*
10" 6,33 + 4,16 + 3,02+ 3x10°+
CFU/mL 0,28° 0,65° 0,45° 2x107
glucose.
KET LUAN

Trong diéu kién 1én men dugc lya chon pH 7,
37°C, sir dung 7% gidng, v6i ngudn carbon chinh 1a
glucose (1,5%), ngudn nitrogen chinh 1a peptone
(1%), bd sung 50 mM ion Ca”'thi sau 24 gid 1én men
chung vi khuén probiotic B. subtilis BSVN15 dat
dwoc mat do 6,33x10"" CFU/ml. Trong cac yéu tb
lya chon, nhiét do va thanh phin dinh dudng mang
tinh quyet dinh t6i toc d sinh truong cia chung vi
khudn B. subtilis BSVNI15.

Loi cdm on: Nghién cuu dwoc tai tro tir dé tai
“Nghién citu hoan thién quy trinh san xudt ché pham
sinh hoc chira da enzyme va probiotic dé img dung
trong ché bién thirc an chan nudi tir ba thai ché bién
tinh bot” cua So khoa hoc cong nghé - Ha Noi, md
s6: 01C-06/01-2015-2. Tac gia xin cam on CN. Ngé
Thi Huyén Trang, ThS. Dwong Thu Huwong, TS.
Nguyén Thi Nguyét va CN. Nguyén Danh Hung dd
phu gitp trong viéc chudn bi thi nghiém.

TAI LIEU THAM KHAO

Abdelqader A, Irshaid R, Al-Fataftah A (2013) Effects of
dietary probiotic inclusion on performance, eggshell
quality, cecal microflora composition and tibia traits of
laying hens in the late phase of production. Trop Anim
Health Prod 45(4): 1017-1024.

Atlas RM (2010) Handbook of microbiological media.
CRC press.

Bajagai Y, Klieve A, Dart P, Bryden W (2016) Probiotics
in animal nutrition. Production, impact and regulation, H.
Makkar. Rome, FAO Animal Production and Health
Paper: 179.

Carvalho A, Oliveira F, Mariano R, Gouveia E, Souto-
Maior A (2010) Growth, sporulation and production of
bioactive compounds by Bacillus subtilis R14. Braz Arch
Biol Technol 53(3): 643-652.

Chavez B, Ledeboer A (2007) Drying of probiotics:
optimization of formulation and process to enhance storage
survival. Drying Technol 25(7-8): 1193-1201.

Collins J, Thornton G, Sullivan G (1998) Selection of
probiotic strains for human applications. Int Dairy J 8(5-
6): 487-490.

Dauner M, Storni T, Sauer U (2001) Bacillus subtilis
metabolism and energetics in carbon-limited and excess-
carbon chemostat culture. J Bacteriol 183(24): 7308-7317.

FAO/WHO (2002) Guidelines for the evaluation of
probiotics in food. London: WHO, Canada: FAO.

Fuller R (1989) Probiotics in man and animals. J Appl!
Bacteriol 66(5): 365-378.

Han D, San N, Angun P, Onarman U, Demirci A, Tekinay
T (2014) Response surface optimization of the cultivation
conditions and medium composition a novel probiotic
strain Bacillus pumilus STF26. Int Food Res J 21(4):
1355-1361.

Khaksar V, Golian A, Kermanshahi H (2012) Immune
response and ileal microflora in broilers fed wheat-based
diet with or without enzyme Endofeed W and
supplementation of thyme essential oil or probiotic
PrimaLac. Afr J Biotechnol 11(81): 14716.

171



Mageshwaran V, Inmann F, Holmes L (2014) Growth
kinetics of Bacillus subtilis in lignocellulosic carbon
sources. Int J Microbiol Res 6(2): 570-574.

Monteiro S, Clemente J, Carrondo M, Cunha A (2014)
Enhanced spore production of Bacillus subtilis grown in a
chemically defined medium. Adv Microbiol 4(08): 444.

Mookiah S, Sieo C, Ramasamy K, Abdullah N, Ho Y
(2014) Effects of dietary prebiotics, probiotic and
synbiotics on performance, caecal bacterial populations
and caecal fermentation concentrations of broiler chickens.
J Sci Food Agric 94(2): 341-348.

Nguyen T, Nguyen T (2014) Optimization of the
Fermentation medium to receive the highest biomass yield
by Bacillus subtilis Natto and the initial test of nattokinase
Yield. IOSR Journal of Engineering 4(12): 35-40.

O'Hara M, Hageman J (1990) Energy and calcium ion
dependence of proteolysis during sporulation of Bacillus
subtilis cells. J Bacteriol 172(8): 4161-4170.

Slieman T, Nicholson W (2001) Role of dipicolinic acid in
survival of Bacillus subtilis spores exposed to artificial and
solar UV radiation. Appl Environ Microbiol 67(3): 1274-
1279.

Sreekumar G, Krishnan S, (2010) Enhanced biomass
production study on probiotic Bacillus subtilis SK09 by
medium optimization using response surface methodology.
Afi J Biotechnol 9(47): 8078-8084.

SELECTION

LIVESTOCK
Phuong Thi Huong, Vu Van Hanh

OF THE FERMENTATION
BACILLUS SUBTILIS BSVN1S USED IN PRODUCTION

Phuong Thi Huong & Vii Van Hanh

Stein T (2005) Bacillus subtilis antibiotics: structures,
syntheses and specific functions. Mol Microbiol 56(4):
845-857.

Thomas III K, Rice C (2014) Revised model of calcium
and magnesium binding to the bacterial cell wall.
Biometals 27(6): 1361-1370.

USP (2015) Microbiological examination of nonsterile
products. Microbial enumeration tests Retrieved 24
March, from https://hmc.usp.org/sites/default/files/
documents/HMC/GCs-Pdfs/c61.pdf.

Westers L, Westers H, Quax W (2004) Bacillus subtilis as
cell factory for pharmaceutical proteins: a biotechnological
approach to optimize the host organism. BBA Mol Cell Res
1694(1): 299-310.

Yu X, Hallett S, Sheppard J, Watson A (1998) Effects of
carbon concentration and carbon-to-nitrogen ratio on
growth, conidiation, spore germination and efficacy of the
potential bioherbicide Colletotrichum coccodes. J Ind
Microbiol Biotechnol 20(6): 333-338.

Zhong J, Zhang X, Ren Y, Yang J, Tan H, Zhou J (2014)
Optimization of Bacillus subtilis cell growth effecting
jiean-peptide production in fed batch fermentation using
central composite design. Electron J Biotechnol 17(3):
132-136.

CONDITIONS FOR THE GROWTH OF

OF PROBIOTIC FOR

Institute of Biotechnology, Vietnam Academy of Science and Technology

SUMMARY

Some strains of Bacillus subtilis are widely used in the probiotic production for various areas, especilly
utilized in feed production.B. subtilis group that have the ability to produce internal spores. They are very
resistant to acid pH in animal stomach. .B. subtilis group that produce various enzymesregarding digestion of
food and inhibit pathogens. Thus, which contribute to reducing the use of antibiotics. In this study, the growth
conditions of Bacillus subtilis BSVNI1S5 strain was selected to apply for probiotic production for feeds. For
convenience, the biomass results were presented as CFU/ml (colony forming units per ml) of Bacillus subtilis
BSVNIS strain from various fermentation liquid culture conditions. The study was conducted in LB* (Luria-
Bertani)* broth medium (in the LB medium peptone was replaced by tryptone). Various selected parameters
including fermentation time (hrs), inoculumn size (%, v/v), temperature of fermentation, pH value of culture,
various carbon sources and various concentrations of carbon, some nitrogen sources and some nitrogen
concentrations, some supplemental metal ion sources. Selected fermentation conditions included pH 7 of liquid
culture, 37°C of incubation, 7% (v/v) of inoculation size, glucose concentration of 1.5% (w/v) as the main
carbon source, peptone conccentration of 1% (w/v), Ca®" of 50 mM, 24 hours of culture time, as a biomass of
Bacillus subtilis BSVN15 strain reached 6.3 x 10! CFU/mL. In the best selected fermentation condition, the
biomass (CFU / mL) was produced about 26 times higher than that of normal fermentation at the same
temperature of 30°C, shaking incubator 200 rpm, in basical Luria-Bertani broth.

Keywords: Bacillus subtilis, fermentation condition, microorganism, probiotic, cell biomass
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