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TOM TAT
Bacillus subtilis va Saccharomyces cerevisiae 1a nhitng vi sinh vat c6 loi, thuwong dwgc dung nhuw
nhitng probiotic d€ bd sung cho nguoi va dong vat. Dong thoi, ba com dira la ngudn phu phdm cua
nganh cong nghiép ché bién dira va rat phd bién 6 khu vuc Déng Bang Song Ctiru Long va c6 ham
lwong dinh dudng cao. Trong nghién cttu nay, anh huong cuia di€u kién 1én men 1én mét s6 cta vi
khuén va ndm men trén co chat la ba com dira dwoc khao sat d€ tir d6 xay dung quy trinh san xuat
probiotic trén co chat nay. Két qua cho thay, & mtc phdi trdn voi ba com dira bang hon hgp cam bap
va cam gao 25%, bd sung 2% ri mat duong, 3% peptone, 0,1/0,3% (NH,),PO,, pH 6,0, 1én men 120h
va ¢ diéu kién nhiét d¢ 1én men 1a 30°C, mat s6 vi khuan dat trén 10°, nAm men trén 10° CFU/g va
dép tng yéu cdu vé mat sd cia mot ché pham probiotic.
T khoa: Probiotic, B. subtilis, S. cerevisiae, bd com dira.
ABSTRACT
Effects of fermentation conditions on the growth of B. subtilis va S. cerevisiae on Corpa meal

B. subtilis and S. cerevisiae are beneficial microorganisms and are often used as probiotics to
supplement humans and animals. Also, copra meal is a by-product of the coconut processing
industry and is very popular in the Mekong Delta region. They also have high nutritional content.
In this study, the effects of fermentation conditions on the growth of bacteria and yeast on the copra
meal was investigated in order to develop a probiotic production process on this substrate. The
results showed that, at the mixed level of copra meal by a mixture of corn bran and rice bran at
25%, adding 2% molasses, 3% peptone, 0.1/0.3% (NH,),PO, with the fermentation conditions of pH
6.0, 120h incubated and 30°C, the number of bacteria was more than 10° CFU/g, and the number of
yeast greater than 10° CFU/g. This satisfies requirement in microbial number of a probiotic product.

Keywords: Probiotic, B. subtilis, S. cerevisiae, corpa meal.

1. DAT VAN BE

Probiotics 1a mot nhém vi sinh vat khong
gay bénh. Nhitng vi sinh vat song cé loi nay,
khi tiéu thu mot sd luong day du sé mang
lai loi ich cho nguwoi va cac dong vat sit dung

!'Treeong Dai hoc Tra Vinh.

"Tac gia lién hé: TS. Luwu Thi Thuy Hai, Khoa Nong nghiép-
Thuy san, Treong Dai hoc Tra Vinh; Dién thoai: 0836762488;
Email: Ithai@tvu.edu.vn.

ching (Araya va ctv, 2002). D€ phét huy dugc
tdc dung cta probiotic, vi khuan dung lam
probiotic phai song, véi mat sd cao, sd luong
t&'bao phai dat ttr 10°-10” CFU/g ché& pham trd
1én (Sah, 2000).

B. subtilis thudc chi Bacillus, 1a nhom truc
khuan Gram dwong, c6 kha ndng sinh bao
ter va dugc st dung trong rat nhiéu loai ché
phdm probiotic (Khochamit va ctv, 2015).
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Chung B. subtilis ATCC 6633 c6 rat nhiéu lgi
ich, chiing tao ra cac hop chat khang khuén va
khang ndm (Stein, 2005). Hoat tinh cao ctia cac
enzyme phan huy cac hgp chat polysaccharide
kho phan hay va cac hop chat khac cing
duoc tim thay ¢ chung nay nhu nannanase,
protease, cellulase, {-glucanase, a-amlyase,
lipase va phytase (Chatterjee va ctv, 2015;
Sicuia va ctv, 2015; Japlin va Poernomo, 2016;
Mingmongkolchai va Panbangred, 2017;
Karakurt va ctv, 2019). Chung thuong dwoc
st dung nhu mot chung DPC duwong vé hoat
tinh enzyme, kha nang trc ché& nhitng vi sinh
vat gay bénh, tiém nang probiotic (El-Naggar,
2004; Sicuia va ctv, 2015; Elshaghabee va ctv,
2017). Do d¢, chung B. subtilis ATCC6633 duoc
chon dé€ san xuét ché phdm probiotic trén co
chat ba com dtra.

Nam men S. cerevisiae dwgc stt dung nhw
ngudn sinh khdi bo sung thitc an trong chan
nudi, nham cung cap nguodn dinh dudng nhu
protein, cac vitamin, cac axit amin thiét yéu,
giup vat nudi tdng toc do tang truong va nang
cao sttcc khde cho duong rudt cia dong vat (Al-
Manhel va Niamah, 2017; Suarez va Guevara,
2018). Thanh t& bao ndm men chita ham luong
cao cia Mannan Oligosaccharides (MOS) va
p-D-glucan (Maru va ctv, 2015; Al-Manhel
va Niamah, 2017). Cac hop chat quy nay la
nhitng prebiotic d€ kich thich su tang truong
cua nhém 1oi khudn trong duong rudt, dong
thoi gitp trc ché’cac hai khuan nhw Escherichia
coli va Salmonella, kich thich hoat dong mién
dich ctia co thé dong vat (Konca va ctv, 2009;
Xu va ctv, 2017).

Ba com dtra 1a mot phu pham pho bién
va duoc st dung lam thttc dn trong chan
nudi. Ching chita ham chat xo cao, trong do
p-mannan (61%), galactomannan chiém ham
leong cao (Stein va ctv, 2015). Thuy phan cac
hop chédt f-mannan, galactomannan nho en-
zyme thuy phan duoc tiét ra boi cac vi sinh vat
dwoc sé tao ra cac prebiotic. Ba com dira con
c6 ham luong protein twong d6i cao, cac axit
amin va cac chat chong oxi héa (Sundu va ctv,
2006; Ghosh va ctv, 2014). Tuy nhién, ba com
dtra tho lai c6 gid tri thirc an thap do ching

c6 ham luong chat xo cao va thanh phan dinh
dudng khong can bang. Dong thoi ddc diém
vat ly nhu c6 mat d khoi thap va c6 kha nang
gilt nudc cao cling lam han ché’gia trj thirc an
cua chung (Sundu va ctv, 2009). Nhi€u nghién
cttu chi ra rang st dung enzyme gitip lam
tdng gia tri thitc an ctia ba com dtra (Sundu va
ctv, 2005; Sundu va ctv, 2009). Vi vay, ba com
dtra 14 loai co chat c6 tiém nang d€ san xuat
ché phdm probiotic cung cap trong chan nudi.
Gia thuyét rang cac enzyme dwoc tiét ra
boi vi khuan va ndm men c6 thé gitip phan
giai cac hop chat khé phan huy trong ba com
dtra va tao nén dang dinh dudng dé duoc hap
thu boi vat nudi. Do dd, buwdc dau khao sat
anh hudng cta diéu kién nudi cdy 1én mat s6
cua B. subtilis va S. cerevisiae trén ba com dtra
duoc thue hién dé tir d6 xay dung quy trinh
san xudt ché pham probiotic trén co chat nay.

2. VAT LIEU VA PHUONG PHAP NGHIEN CUU

2.1. Vit liéu, dia di€ém va thoi gian

Ba com dtta duoc thu gom tir cac co so
san xudt cac san pham ttr com dtra, dwoc sdy
kho va duogc bao quan trong céc tai polymer
sach. Chung vi khuan Bacillus subtilis ATCC
6633 va chung ndm men Phap Saccharomyces
cerevisiae dugc mua ¢ dang dong kho.

Nghién cttu dwoc thiec hién tir thang 12
nam 2020 dén thang 8 nam 2021, tai Truong
Dai hoc Tra Vinh, tinh Tra Vinh.

2.2. Phuong phap

Diéu kién 1én men: Hon hop moi treong
(50g) gom (ba com dira, cam, bap tron theo
ty 16), duoc trdon déu véi d6 &m 65%; pH 6,0
(ngoai trit thi nghiém danh gid anh huong
ctia pH 1én qua trinh 1én men; Hon hop dwoc
tiét trung 121°C, trong thoi gian 15 phut. Sau
d6, mdi mau dwoc 1 voi: 1% (w/v) nAm men
Saccharomyces cerevisia mat s6 la 10° t& bao/g,
vi khuan Bacillus subtilis 10° nha bao/ml, dém
mat s6 sau 120h (ngoai trtr thi nghiém theo
doi thoi gian 1én men); Nhiét d6 1én men: 30°C
(ngoai trir thi nghiém xac dinh nhiét d6 lén
men toi wu cho vi khuan va ndm men), thuc
hién trong diéu kién vo trung.
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Chung vi khuan Bacillus subtilis ATCC
6633 duwochoathda va st dung 0 dang dichnha
bao: Cho chung vi khuan moc qua dém trén
ong thach nghiéng moi treong sd' 1 (Antibiotic
Agar No. 1, Merk) ¢ 37°C. Thu vi khuan da
phat trién trén mt thach bang nuéc mudi sinh
ly, r6i chuyén sang mot bé mat thach rdng hon
(nhu trong binh Roux) cta moi truong so 1,
trong moi treong nay da thém vao dung dich
0,001% (kl/tt) mangan sulfat (MnSO,) d€ gitp
thuc day sy hinh thanh nha bao. Nha dich
vi sinh vat dwgc trai cho phu kin bé mat moi
truong bang cach cho vao bé mat thach mot
vai vién bi thuy tinh v6 khuan. Pem u ¢ 37°C
trong 7 ngay. Dung nudc cat vo khuan ria
vi khuan da moc (chu yéu la nha bao) dem
hoa loang téi nong d¢ thich hgp, dung dich
khoang 10°® nha bao/g bao quan 4°C truedc khi
stt dung dé b6 sung vao moi treong 1én men.

Mat sd'S. cerevisia dugc xac dinh trede khi
bd tri va sau khi thu mau dwoc thuee hién bang
phuong phéap pha loang va dém trén dia petri
chtta moi truong Sabouraud Dextrose Agar
(Merk) ¢ nhiét do 25°C trong thoi gian 48h.
Ghi nhan hinh dang va kich thuéc khuan lac
cac ching ndm men trén dia. Lam tiéu ban cac
ching ndm men quan sat dudi kinh hién vi
dé€ xac dinh hinh dang, kich thudc cua t&'bao.
Xac dinh thém mot sd dac diém sinh ly, sinh
hoa cia ndm men: Kha nang phan giai duong
glucose, kha nang phan giai urea, kha nang
phan giai gelatin d& khang dinh thém tinh
chinh xdc tir viéc quan sat hinh thai.

Mat sd B. subtilis duoc xac dinh truedc
khi bd tri va sau khi thu mau dwoc thuc hién
bang phuong phap pha loang va dém trén
dia petri chtta moi treong sd 1 & 37°C trong
thoi gian 48h. Ghi nhan hinh dang va kich
thudc khuan lac cac chung vi khudn trén dia.
Lam tiéu ban cac chung vi khuan quan sat
dwdi kinh hién vi dé€ xac dinh hinh dang, kich
thude ctia té bao. Dong thoi, xac dinh mét s&
ddc diém sinh ly, sinh hoéa cua vi khuan: Thir
nghiém indol (-), VP (+), nitrate (+), catalase
(+) d€ khang dinh thém tinh chinh xac tir viéc
quan sat hinh thai.

2.3. Anh huéng ctia diéu kién 1én men dén
mat so caa B. subtilis va S. cerevisiae

* Hon hop cam bip va cam ggo: Cam bap va
cam gao la 2 loai nguyén liéu c6 ngudn goc
tw nhién thuong duoc st dung nhiéu trong
nudi cay vi sinh vat. Trong cam va béap c6 day
da cac chat dinh dudng can thiét cho vi sinh
vat phat trién. Mat khac, khi tao méi truong,
chiing thuong 6 tinh chat vat ly rat thich hop
dé vira dam bao khoi két dinh can thiét, vira
dam bao luong khong khi luu chuyén trong
khdi nguyeén liéu (Nguyén Ditc Luong, 2002).
Vi vay, trong TN nay, hon hop cdm bap va cam
gao duoc sit dung phoi tron véi ba com dira dé
nhan mat sd ctia vi khuan va nAm men. Hon
hop cam bép duwoc va cam gao ty 1¢ (1:1) duoc
phoi tron voi ba com dira ¢ cdc ham luong
khac nhau: 0, 10, 15, 20, 25 va 30%. Sau do tim
ra nghiém thitc t6i vu (NTTU) tit TN nay dé
bd tri TN thit 2, ki hiéu 1a NTTU1. Thi nghiém
gom 1 nhan to, 6 NT, mdi NT lap lai 3 1an, mdi
14n 14 1 binh 1én men. Chi tiéu theo doi: Mat s&
cta vi khuan va ndm men sau 120h 1én men.

* Ri mdt duwong. NTTU1 duoc bo sung ri
dwong 6 cac ham lwong khac nhau: 0, 2, 4, 6, 8
va 10%. Twong tu TN 2.2.1, NTTU2 duoc tim
ra tit TN nay sé duoc sit dung dé bo tri TN
tiép theo. Thi nghiém nay goém 1 nhén t5, 6
NT, mdi nghiém thtec 13p lai 3 1an, mdi 1an 1a
mot binh 1én men. Chi tiéu theo doi: Mat so
ctia vi khuan va ndm men sau 120h 1én men.

* Nito-pepton va (NH,) PO, NTTU2 duoc
bd sung két hop 2 ngudn nito hitu co va nito
v0 co 0 cac ham lugng khac nhau. Peptone: 1,
2, 3, 4% va (NH,),PO,: 0,1; 0,3; 0,5; 0,7% ctia
(NH,),PO,. NTDC: khéng b6 sung ngudn nito.
NT t6i wu tir TN nay duwoc sit dung dé bd tri
TN tiép theo, ki hiéu NTTU3. Thi nghiém nay
gdm 1 nhan t&, 17 NT (g6m 1 NTDC), mdi NT
lap lai 3 1an, mdi 1an 1a mot binh 1én men. Chi
tiéu theo doi: Mat sd ctia vi khudn va ndm
men sau 120h 1én men.

* Thoi gian lén men. NTTU3 dwoc st dung
nhu moi truong ¢é thanh phan 1én men toi
uwu dé thuc hién cac TN khao sat anh huong
cta thoi gian 1én men t6i wu d€ nhan mat s6

KHKT Chén nudi s6 272 - thang 12 nam 2021

43



DINH DUONG VA THUC AN CHAN NUOI

cta B. subtilis va S. cerevisiae. Thoi gian lén
men khao sat bao gom 24, 72, 120 va 168h.
Thi nghiém nay gom 1 nhan td, 4 NT, mdi NT
1dp lai 3 1an, moi 1an 1a mot binh 1én men.
Chi tiéu theo doi mat so cua vi khuan va ndm
men sau cac khoang thoi gian 1én men nhw
dwoc mo ta & trén.

* Nhiét do. NTTU3 duoc st dung nhu moi
treong c6 thanh phan 1én men t6i wu dé thuc
hién cac thi nghiém khao sat anh hwong cua
nhiét d6 1én men t6i wu d€ nhan mat so cua B.
subtilis va S. cerevisiae. Cac mtrc nhiét 40 dwoc
khao sat la 25, 30, 35 va 40°C. Thi nghiém nay
gom 1 nhan t§, 4 NT, moi NT 13p lai 3 1an, mdi
1an 1a mot binh 1én men. Chi tiéu theo doi mat
sO ctia vi khuan va ndm men sau 120h 1én men.

* D¢ pH. NTTU3 dwoc st dung nhu moi
treong c6 thanh phan 1én men t6i wu dé thuc
hién cdc TN khao sat anh huong cta thoi gian,
nhiét d6 va pH 1én men t5i wu dé nhan mat
sO cta B. subtilis va S. cerevisize. Cac mirc pH
khac nhau dwoc khao sat 5,5; 6,0; 6,5; 7,0; 7,5
va 8,0. Thi nghiém nay gom 1 nhéan t6, 6 NT,
mdi NT 1gp lai 3 14n, mdi 1an 1a mot binh 1én
men. Chi tiéu theo doi mat sd ctia vi khuan va
ndm men sau 120h 1én men.

2.4. Xt ly s6 liéu

Dt liéu duwoc phan tich bang phuong
phap phan tich théng ké ANOVA 1 nhan
t0 thong qua phan mém SPSS vs. 22. Trong
treong hop dir liéu khong dong nhat, chuyén
dang dit liéu hoac kiém dinh Welch'test sé
duoc st dung. Két qua phan tich duoc biéu
thi trén dang Mean+SE.

3. KET QUA VA THAO LUAN

3.1. Anh hudng ctia hén hop cam bip va cam
gao 1én mat sd ctia B. subtilis va S. cerevisiae

Viéc phdi tron véi ba com dira bang hon
hop cam bép va cam gao & cac ty 1é khac nhau
cho thay anh huong cua chiing 1én mat so cta
vi khuan B. subtilis va ndm men S. cerevisiae
(Bang 1). Ty 1é phdi tron véi ba com dira bang
hdn hop cam bap va cam gao cang cao thi mat
s0 ctia vi khuan va ndm men cang tang, va dat
mat s6 cao nhat & mtrc phdi tron 1a 25 va 30%.

Mat s6 vi khuan va ndm men & tat ca cdc NT
c6 cam bép va cam gao thi déu cao hon & mtkc
c6 y nghia thong ké so véi mat sd cua ching
0 NT 100% BCD. biéu nay c6 thé giai thich
rang, do cam bép va cdm gao déu chtta ham
luong chat dinh dudng cao nhu duong khu,
tinh bdt, protein, chat béo, cac axit amin va
vitamin (Sharma va ctv, 2004; Afangide va ctv,
2018), vi vay day la nguon dinh dudng cung
cap cho vi sinh vat phat trién.

Bang 1. Anh huéng ctia hén hop cam (CFU/g)

B. subtilis
1,37x10°+6,67x10%
1,60x105+1,15x10%
1,73x105+8,81x10*
2,37x107+8,81x10°
75%BCD+25%C  7,23x107+1,04x1074
70%BCD+30%C _687<10%29,70<10%

Sig. S p<0,001

S. cerevisiae
1,33x10%+8,81x10*
1,57x107+8,81x10%
5,97x10°£9,52x10%
2,27x10048,81x10%
6,90x10°+8,14x10°
7,07x10°+6,96x10%

627,34
P<0,001

Nghiém thittc
100%BCD
90%BCD+10%C
85%BCD+15%C
80%BCD+20%C

Ghi chu: Cic gid tri Mean trong cung cit cé chir cdi
giong nhau thi khic bi¢t khong y nghia thong ké
(P>0,05) qua phép thir Tukey HSD; Mean: gid tri trung
binh; SE: sai s6 chudn; BCD: bd com diva; C: hon hop
cdm bip va cdm gao.

Maic du mat s6 vi khuan va ndm men & cac
NT phéi trén véi ba com dira bang hén hop
cam gao va bap & muc 25 va 30% khong khac
biét cé y nghia thong ké. Tuy nhién, & mutc phdi
tron la 25%, mat sO ctia vi khun 1a cao nhat, va
viéc bd sung it hon hop cdm hon sé giup tiét
kiém duoc chi phi san xuét. Do d6, trong TN
nay NT t6i uvu duoc chon 1a 75%BCD+25%C.

3.2. Anh hwéng ctia ri mat dwong lén mat s
cua B. subtilis va S. cerevisiae

Ri duong la san pham phu cta qua trinh
san xuat va tinh sach duwong, ri duong chira
ham luwgng dinh dudng cao, duoc st dung
nhu ngudn cung cap cacbon dé st dung cho
vi sinh vat phat trién (Clarke, 2003). Két qua
thi nghiém duwoc trinh bay & bang 2 cho thay
b6 sung ham lwong ri duwong & muc 2% cho
két qua tot nhat (mat s6 vi khuan dat 6,77x10°
CFU/g va nam men dat 7,53x107), khac biét
c6 y nghia thong ké so véi mat s cua ching
O tat ca cac nghiém thirc con lai, bao gdm ca
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nghiém thirc khong b6 sung mat ri duwong. Khi
ham luong b6 sung cang cao thi mat s6 cta vi
khuan va ndm men déu giam. Diéu nay c6 thé
lién quan dén tac dung trc ché’sinh trueong cua
thanh phan duong trong mat ri, anh huong
gay giam toc do thuy phan ctia duong hodc
anh huong cua duong 1én ap suat thim thau
cua t&'bao ¢ ndng do cao (Shasaltaneh va ctv,
2013). Vivay 6 TN nay, NT t6t nhat duoc chon
rala NT c6 b6 sung ri duong & mutc 2%.

Bang 2. Anh huéng ctia ri mat duwong (CFU/g)

thi mat s6 vi sinh vat tang 1én, tuy nhién do
pepton la ngudn nito htru co ¢ gia tri thuong
mai cao, vi vay doi véi thi nghiém nay nghiém
thirc t6i vu dwgc chung toi lwa chon la nghiém
thitc chira 3% pepton+0,1 hoac0,3% (NH,),PO,
Trong cac thi nghiém tiép theo, (NH,),PO, &
mttc 0,1% duoc stt dung.
Bang 3. Anh huwéng ctia Pepton va (NH,),PO,

NT B. subtilis S. cerevisiae

0% 7,40x107+9,29x10% 6,96x10°+7,51x10°

2% 6,77x10%+8,37x107° 7,53x107+6,49x10°%®

4% 5,60x107+2,65x10% 1,47x107+8,82x10°¢

6% 1,37x107+8,82x10% 1,23x107+8,82x10°

8% 1,23x10°+8,82x10% 6,67x10°+8,82x10*
0% 967<1048,82x10% 96710488210
Fam 110914 61138

Sig. P<0,001 P<0,001

3.3. Anh huéng cta Nito-pepton va (NH ),PO,
1én mat so caa B. subtilis va S. cerevisiae
Cacbon va nito 1a hai ngudn dinh dudng
chinh cho sy phat trién cta vi sinh vat (Lin va
ctv, 2019). Vi sinh vat c6 thé sir dung ca ngudn
nito httu co va nito vo co (Clarke, 2013). Két
qua ctia nghién cttu d chi ra rang khi bs sung
ngudn nito hitu co (pepton) cang cao thi giup
gia tdng mat s6 cta ca vi khuan va ndm men,
nguoc lai khi ham Iwong nito vo co (NH,),PO,
bd sung cang cao thi mat sd vi khuan va ndm
men déu giam (Bang 3). Mat s6 vi khudn va
nam men dat cao nhat 10° va 10° CFU/g, tuong
tng O cac nghiém thic bd sung 3% va 4%
pepton két hop véi 0,1% va 0,3% (NH,),PO,,
mat sO vi khuan va ndm men gitta cac nghiém
thire nay khong khac biét c6 y nghia thong
ké véi nhau, nhung déu cao hon 6 mtc c6
y nghia thong ké so véi mét s6 cua chung 6
tat ca cac nghiém thitc con lai. O céc nghiém
thitc c6 ham luong b6 sung (NH,), PO, cao hon
0,3% thi mat s6 vi khudn va ndm men giam
manh, cé thé 1a do (NH,),PO, & ham lwong cao
da c6 doc tinh 1én vi sinh vat va tc ché'lai su
phét trién ctia vi khudn va ndm men (Geng va
ctv, 2017). Pepton st dung & ham lugng cao

Pepton (NH,) PO B. subtilis S. cerevisiae
(EZ) @&y ! (CFU/g) (CFU/g)
0 0 6,50x107+5,51x10% 6,40x10°+2,64x10%
0,1 7,33x107+8,82x10%  7,37x10°+2,33x10%
1 0,3 7,57x107+8,82x10% 7,03x10°+8,82x10%
0,5 6,60x10°£1,00x10%  6,23x10°+1,45x10*
0,7 6,17x10°41,20x10% 5,50x100+1,73x10%*
0,1 7,27x108+1,45x10"  7,63x107+8,82x10%
5 0,3 7,60x10%+1,15x10”° 7,53x107+8,82x10%
0,5 6,23x10%+1,45x107 6,97x10°+8,82x10%
07  573x10%1,45x107 6,23x10°+1,85x10%
0,1 8,37x10°+1,86x10% 8,43x10%+1,76x1074
3 0,3 8,13x10°+8,81x107 8,33x10%+1,76x107
0,5 7,57x107+1,20x10% 7,57x10°+1,20x10%
0,7 7,00x107+1,15x10% 6,87x10°+8,82x10*
0,1 8,43x10°+2,33x10%  8,30x10%+1,73x107
4 0,3 8,17x10°+8,82x107¢ 8,27x10+1,20x107
0,5 7,17x107£1,67x10%  7,53x10°+1,20x10%
........ 07 . 577:10748,8210 683x10°41,76x10
L. Frponis 07183093 Fypnsnns71552/18
Sig. P<0,001 P<0,001

3.4. Anh huong cta thoi gian 1én men lén
mat so caa B. subtilis va S. cerevisiae

Thoi gian 1én mén anh huong 16n 1én sw
thay doi mat sd ctaa B. subtilis va S. cerevisiae
dwoc chi ra trong bang 4. Mat s6 cta vi khuan
va nAm men & NT 1én men 120h dat cao nhat
(vi khudn dat 7,33x10° CFU/g va ciia nam men
la 7,83x10® CFU/g) va khac biét c6 y nghia
thong ké so v6i mat d6 ctia chung & tat ca cac
nghiém thttc con lai.

Béng 4. Anh hudng ctia thoi gian 1én men (CFU/g)

KHKT Chén nudi s6 272 - thang 12 nam 2021

Thoi gian B. subtilis S. cerevisiae
24h 4,72x107+2,04x107  7,47x10°+6,39x10°

72h 8,03x107+5,90x10%  7,53x107+5,23x10

120h 7,33x10°+8,10x10%  7,83x10%+7,12x107
d68h ...667x107£9,65x10%  7,03x10°9,53x10%
Fo Brina 02104 Fi5s7507,05

Sig. P=0,007 P<0,001
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3.5. Anh huéng ctia nhiét do 1én mat sd cua
B. subtilis va S. cerevisiae

Nhiét do moi treong lén men anh huong
lén sy thay d6i mat s6 cua B. subtilis va S.
cerevisizge dugc chi ra trong bang 5. Nhiét do
thich hop dé nhan mat sd cua ca vi khuan va
nam men 1a 30°C. Phan tich théng ké ciing cho
thay, mat s6 ctia chung ¢ nghiém thirc 30°C
cao hon 6 mttc c6 y nghia so voi cac nghiém
thirc con lai, ngoai trir mat sd ctia vi khuan 1én
men 6 30°C va 35°C khong co6 su khac biét co
v nghia. C6 thé thdy rang ca B. subtilis va S.
cerevisiae déu c6 thé sinh trudng duoc trong
mot bién do nhiét rong, nhung tuy thudc vao
ting loai, ttg chung cu thé thi chung sé ¢
cac murc nhiét do sinh trudng téi wu khac
nhau, diéu nay cting duoc chi ra trong nhiéu
nghién cttu (Salvado va ctv, 2011; Sidorova va
ctv, 2020). Trong nghién cttu nay, mitc nhiét do
30°C sé duoc lwa chon nhw mitc nhiét do toi
uwu d€ thuc hién 1én men cho ca hai ching vi
khudn va ndm men cua thi nghiém.

Bang 5. Anh huéng ctia nhiét do (CFU/g)

Nhiét do B. subtilis S. cerevisiae

25 (°C) 7,77x10%+9,02x 107 7,77x107+8,19x10%
30 (°C) 7,50x10°+8,89x10%  7,07x10%+1,04x10%
35 (°C) 7,83x10°+8,01x10%  7,70x107+8,72x10%
A00Q) | 677x1072524x10%  6,67<10°48,41x10
Sig. P<0,001 P<0,001

3.6. Anh huwéng cta pH 1én mit s6 cta B.
subtilis va S. cerevisiae

Anh huong caa pH 1én mét s3 cua B.
subtilis va S. cerevisize dwgc trinh bay ¢ bang
6 cho thay, ¢ gia tri pH 16n hon 6,0 thi mat s6
ctia ca vi khuan va ndm men déu giam. O pH
6,0, mat sd vi khuan dat cao nhat 1a 8,37x10°
CFU/g va nam men 8,07x10®° CFU/g. Mat s6
cta vi sinh vat & pH 6,0 cao hon c6 y nghia
thong ké so véi cac nghiém thikc con lai (Bang
6). Diéu nay la hoan toan phu hgp, béi nam
men la nhom sinh vat wa axit vi vay pH to6i
wu cho sy phat trién 1a 4-6 (Narendranath va
Power, 2005), twong tw Bacillus subtilis cting co
kha nang phat trién tot trén mot khoang gia
tri pH rong, mdi chting sé c6 gia tri pH t6i uu
khac nhau (Sidorova va ctv, 2020).

Bang 6. Anh huéng cua pH (CFU/g)

pH B. subtilis S. cerevisiae

55 8,27x10%+6,49x107 7,90x107+8,33x10%
6,0 8,37x10°+6,77x10% 8,07x10%+6,43x10™
6,5 1,33x107+8,82x10% 6,23x107+4,88x107
7,0 1,87x10°+6,67x10* 1,93x10°+8,82x10%
7,5 1,43x105+3,33x10% 1,70x10*+1,00x10%
8o 1,00x10°+5,77x10% 1,03x10%+8,82x10*
E o F(G 12 12,55951’54 ,,,,,, meh (5, 57)=9O<88
Sig. P<0,001 P<0,001

Theo danh gid cam quan cta nhoém
nghién cttu thi san phdm lén men cu6i cung
két hop cac diéu kién t6i wu nhu: me d6 phoi
tron hon hop cdm bap va cam gao véi ba com
dtra & mtc 25%, bo sung 2% ri mat duong,
3% peptone, 0,1% (NH,),PO,, pH 6,0, lén men
120h va ¢ diéu kién nhiét do 1én men 14 30°C
c6 mui thom dé chiu, san phadm say kho gion
min, dat mat sO theo tiéu chuan ctia mot ché
pham probiotic (Sah, 2000). Diéu nay cho thay,
c6 thé rang céc thanh phan polysaccharitde
khoé phan hiy ctia ba com dtra da dwoc vi sinh
vat phan giai mot phan, dong thoi san pham
c6 mui thom, vi vy co thé sé phu hop dé lam
thitc an trong chan nuoi.

4. KET LUAN

Nghién cttu anh huwong cua diéu kién
lén men 1én mat sd cta Bacillus subtilis va
Saccharomyces cerevisiae cho thay mic phdi tron
hdn hop cadm bap va cdm gao (1:1) véi ba com
dtra & 25% cho két qua tot nhat va phu hop véi
chi phi san xuat d€ nhan mat sd ctia vi khuan va
nam men (dat 7,23x10” va 6,90x10°, twong Gng).

Nguodn cacbon va nito b6 sung cho thay
ching gitip mat s6 cua vi khudn tang 1én, ham
lwong t6i wu dwoc chi ra la 2% ri mat duong,
3% Pepton va 0,1/0,3% (NH,),PO,. Dong thoi,
mat sd cua vi khuan dat cao nhéat ¢ pH lén
men la 6,0, nhiét do 1én men 30°C va thoi gian
lén men la 120h.

Nhin chung, két hop tat ca cac diéu kién
to1 wu vé chat dinh dudng, thoi gian, pH lén
men va nhiét 6 moi treong phtt hop d€ nhan
mAat s ctia cac vi sinh vat co loi B. subtilis va
Saccharomyces cerevisize, cu thé 1la mat s6 vi
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khuan dat trén 10° CFU/g va ndm men dat trén
10 CFU/g dap ting yéu cau vé mat sd vi sinh
vat cia mot ché’ pham probiotic.
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