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TOM TAT

Duy trl mét s6 ctia vi sinh vét trong cdc ché pham probiotic déng vai trdo quan trong dé c6
thé phat huy duoc hiéu qua ctia n6 trong co thé nguoi va vat nudi. Trong nghién ctru nay, anh
huong cta diéu kién bao quan 1én mat sd Bacillus subtilis va Saccharomyces cerevisiae trong ché pham
probiotic trén ba com dira da duoc khao sat. Dong thoi thanh phan héa hoc cling nhu hiéu qua cta
ché& phdm 1én kha ning ting khoi lwong ctia ga ciing duoc danh gid. Két qua cho thay rang, & nhiét
dd sdy la 40 va 45°C, mat s vi khuan va ndm men déu dat mét s6 song sot twong tmg >10"va 10°
CFU/g. Diéu kién bao quan ché& & & nhiét dd mét 20-25°C gitip duy tri mat sd vi khuan va ndm men
déu >107 CFU/g sau 90 ngay. Tuy nhién, bao quan & nhiét dd phong, mat s6 vi khuan ciing van dat
>107sau 90 ngay. Ché phdm sau khi 1én men thi ham luong protein tang tit 11,6% 1én 15,7%. Véi
ché'dd cho &n bd sung 5% ché phdm probiotic trén ba com dira kich thich tang KL ¢ mtic c6 y nghia
so v6i DC & ga nudi tir tudn thit 13. Dong thoi, méat s6 E. coli trong phan ga 14 tuln tudi cua 16 thi
nghiém thap hon nhiéu so véi 16 DC.

T khoa: Probiotic, Bacillus subtilis, Saccharomyces cerevisiae, Ba com diva, diéu kién bdo quan.

ABSTRACT

Chemical composition and effects of storage condition on Bacillus subtilis and
Saccharomyces cerevisiae in probiotic product on copra meal

Maintaining the number of probiotics is important to ensure their effectiveness in humans
and animals. In this study, the effects of storage conditions on the numbers of Bacillus subtilis and
Saccharomyces cerevisiae in the probiotic product on copra meal were investigated. The chemical
compositions of the probiotic product on copra meal as well as their effect on the weight gain
of chickens were also evaluated. The results showed that, at the drying temperature of 40 and
45°C, the survival of bacteria and yeast in the probiotic reached greater than 10" and 10° CFU/g,
respectively. Storage conditions at a cool temperature of 20-25°C helped maintain the microbial
number higher than 10” CFU/g after 90 days. However, the number of microbes was still greater
than 10" CFU/g after keeping the product for 90 days at room temperature. After fermentation,
the protein content increased from 11.6% to 15.7%. A diet supplemented with 5% probiotics on
copra meal, significantly increased weight gain compared to control (without supplementation) in
chickens from 13 weeks. Also and the cell number of E. coli in the 14-week-old chicken poop of the
experimental group was much lower than that of the control group.

Keywords: Probiotic, Bacillus subtilis, Saccharomyces cerevisiae, Corpa meal, Storage condition.

1. AT VAN BE

Probiotics dwgce xac dinh nhw la mot nhém
vi sinh vat khong gay bénh va khi tiéu thu mot
s0 luong day du sé mang lai loi ich cho nguoi
va cac dong vat st dung ching (Araya va ctv,
2002). Vi khuan Bacillus subtilis va nAm men
Saccharomyces cerevisine duoc st dung d€ san
xudt nhiéu loai ché phdm probiotic do ching
¢6 rat nhiéu wu diém (Lvu Thi Thay Hai va
ctv, 2021). Bién hinh nhu, vi khuan B. subtilis
¢6 kha néng hinh thanh néi bao t khi diéu
kién moi treong bat loi, ching c6 kha nang
do6i khang véi nhiéu vi khudn va ndm mdc
gay bénh va c6 nhiéu enzyme phan htly manh
cac hgp chét polysaccharide kh6 phan hay va
cac hop chat khac nhu mannanase, protease,

cellulase, p-glucanase, a-amlyase, lipase va
phytase (Stein, 2005; Chatterjee va ctv, 2015;
Sicuia va ctv, 2015; Japlin va Poernomo, 2016;
Mingmongkolchai va Panbangred, 2017;
Karakurt va ctv, 2019). Bén canh d9, sinh khoi
nam men don bao S. cerevisiae chita ham luwong
cao protein, cac vitamin, cac axit amin thiét yéu
va cac prebiotic nhu mannan oligosaccharides
(MOS) va p-D-glucan (Maru va ctv, 2015; Al-
Manhel va Niamah, 2017; Suarez va Guevara,
2018; Luu Thi Thuy Hai va ctv, 2021). Do d¢,
chiing da va dang duoc st dung nhu nguoén
thitc dn trong chan nudi gitp tang toc do tang
treong, nang cao sttc khoe duong rudt va tang
cuong heé mién dich cho vat nuéi (Lvu Thi
Thuy Hai va ctv, 2021).
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Ba com dtra véi wu diém la mot phu pham
pho bién, dong thoi chiing chita ham lwong
twong ddi cao cua cac chat dinh dudng va
chat khac nhu protein, cac axit amin, chat xo
va cac chat chong oxi hoa. Chung duoc xem la
co chét tiém néng dé san xuat ché pham pro-
biotic (Sundu va ctv, 2006; Sundu va ctv, 2009;
Luu Thi Thay Hai va ctv, 2021). Ché pham
probiotic cua chung Bacillus subtilis ATCC
6633 va Saccharomyces cerevisiae trén co chat ba
com dtra ¢ thanh phan bao gom: 75% ba com
dtra, 25% hén hop cam bap va cam gao va b
sung thém 2% ri duong, 3% peptone, 0,1/0,3%
(NH,),PO, lén men ¢ diéu kién nhiét do la
30°C, trong 120 gio va pH 6,0 da duwoc san
xuat thanh cong v6i mat so vi khudn trong ché’
pham dat trén 10° CFU/g va ndm men dat trén
108 CFU/g (Luwu Thi Thuay Hai va ctv, 2021).

Dé phat huy dwoc tac dung cua probiotic,
vi khuan dung lam probiotic phai song va dat
mat sO tir 10° dén 10" CFU/g ché phdm tro 1én
(Sah, 2000). Qua trinh 1én men c6 thé gitp tang
mat sO cta vi sinh vat, nhung dé€ duy tri dwoc
mat s6 vi sinh vat probiotic trong san pham
cudi cung 6n dinh thi can ¢ cac phuong phap
bao quan phu hop, vi du nhu: sdy kho san
pham dé giam ham luong nuwdce ty do, nhiét do
bao quan va stt dung bao bi dong goi phut hop.

Chavez va Ledeboer (2007) da st dung
phuwong phap say phun ¢ nhiét do 48°C, ty 1é
song sot cua loai probiotic Bifidobacterium lactis
dat 44% va do &m chat co chat mang dat 8,7%.
Mot cach twong tw Nguyén Thi Lam Doan va
Déng Thao Yén Linh (2018) da chi ra rang say
ché phdm probiotic cuia loai Pedioccoccus sp. va
Lactobacillus sp. 6 nhiét do 40°C trén co chat
mang la cdm gao ty 1é song sot dat 1an luot la
43,29 va 45,57% va d6 am co chat mang sau
sdy dat 1an luot 1a 10,79 va 12,08%. Nguyén
Thi Lam Poan va Dang Thao Yén Linh (2018)
cling chi ra rang ch& phdm gém hdn hop 2
chung vi khudn trén dugc bao quan trong tai
polyethylene ¢ nhiét d¢ phong (~30°C) sau 60
ngay mat so dat 2x10° CFU/g ché pham. Vi
vay, viéc duy tri mot am dd thich hop cho san
phén probiotic d€ duy tri méat sd ctuia vi sinh
vat la mot yéu to quan trong.

Viéc ddm bao diéu kién thuin loi cho
cac vi khuan con song déng vai tro qua trong
trong quy trinh san xudt va phan phdi cac
ché pham probiotic cho nguoi va vat nudi.
Thuong cac ché phdm sau khi san xuat thi sé
c6 mat so rat cao, nhung sau khi déng gdi va
duy tri mot thoi gian thi mat s vi khuédn giam
rat nhanh. Vi vay, nghién ctu nay duoc thuc
hién nham danh gia “anh huong ctia diéu kién
bao quan 1én mat s6 B. subtilis va S. cerevisiae
trén trong ché pham probiotic trén ba com
dtra” da duoc khao sat budc dau. Bong thoi
thanh phan héa hoc va vi sinh ctia ché pham
cting nhu hiéu qua ctua ché' pham lén kha nang
tang khoi luong cua ga cting duoc phan tich
va danh gia.

2. VAT LIEU VA PHUONG PHAP NGHIEN CUU

2.1. Vatliéu, dia di€ém va thoi gian nghién ciru

Ché& pham probiotic sau khi 1én men ttr
hdn hop gom: ba com dira (75%) va hdn hop
cam bap va cam gao (25%), bd sung thém 2%
ri duong, 3% peptone, 0,3% (NH,),PO,, pH
6,0, 1én men 120 gio va ¢ diéu kién nhiét d¢ lén
men la 30 °C (Luu Thi Thay Hai va ctv, 2021).

Nghién cttu duoc thuc hién tit thang 10
nam 2021 dén thang 5 ndm 2022 tai Truong
Dai hoc Tra Vinh, Tinh Tra Vinh.
2.2. Phwong phap nghién ctru

Diéu kién 1én men dé¢ san xudt ché phim
probiotic: Thanh phan va di€u kién 1én men
d€ san xuat ché phdm probiotic trén ba com
dtra dwoc thuec hién theo Luu Thi Thuy Hai
va ctv (2021). Hon hop moi truong (100g) cho
mot 1én men gdm 75% ba com dwra va 25%
hdn hop cam gao va cam bap) + 2% ri duong +
3% peptone + 0,3% (NH4) PO,, duoc tron d§u
va diéu chinh d6 am dat 65%; pH 6.0; Hon
hop duoc tiét trung 121°C, trong thoi gian 15
phut. Moi treong 1én men sau khi tiét trung
duogc d€ ngudi va chung 1% (w/v) ndm men
Saccharomyces cerevisia (10°t€ bao/g), vi khuan
Bacillus subtilis ATCC 6633 (10® nha bao/ml),
lén men trong 120 gio ¢ nhiét d6 30°C.

Xéc dinh mat s6 vi khuan va ndm men:
Mau sau khi 1én men, sy khd va sau cdc
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khoang thoi gian bao quan khac nhau, tién
hanh xac dinh mat s6 ndm men va vi khuén.
Phuong phap dé xac dinh mat s6 ndim men
va vi khuan dwoc thuc hién theo Lwu Thi
Thay Hai va ctv (2021). Mat s6 t&€ bao vi sinh
vat duoc xac dinh la CFU/g ché phdm; CFU
(colony Forming Unit): don vi hinh thanh
khuan lac.
2.2.1. Phan tich thanh phin héa hoc va cdc chi
tiéu vi sinh ché'phiam probiotic trén bd com dita
Phuwong phép phan tich cac thanh phan
héa hoc va xac dinh mat sd vi sinh vat trong
ché pham probiotic va hdn hop nguyén liéu
phoi trdn truede khi 1én men va sau khi 1én men
(ché pham probiotic) duoc chi ra trong bang 1.

Bang 1. Cac chi tiéu hda hoc va vi sinh ché pham

Chi tiéu Phuong phap phan tich
Protein Theo TCVN 4328-1:2007
Lipid Theo TCVN 4331:2001
Duong kha Theo TCVN 4594:1988
-D-glucan Phuong phap K-EBHLG 02/17
Salmonella sp. Theo TCVN 4829:2005
Escherichia coli Theo TCVN 7924-2:2008
Doc t6 Aflatoxin Theo TCVN 7596:2007

2.2.2. Anh huéng ciia nhiét do sdy lén mat s6’
cua B. subtilis va S. cerevisiae

San phdm sau 1én men c6 mat s6 vi khuan
va nam men trung binh twong tng la 9,6x10°
va 9,23 x10* CFU/g dwoc tién hanh say ¢ cac
nhiét d6 40, 45, 50, 55, 60°C cho dén khi dat 4o
dm <9%. X4c dinh d6 &m bang phuong phéap
say kho, can khoi luong theo TCVN 4326-86.

Thi nghiém (TN) gom 1 nhan t5, 5 nghiém
thite (NT), 14p lai 3 1dn, mdi 1an twong Gng véi
100g ché phdm sau lén men (Bang 2).

Nghién ctru tién hanh khao sat theo cac
mtutc nhiét d6 nhw dwoc chi ra trong bang 2 va
st dung ché& d6 sy nhiét bﬁmg thiét bi ta say
thong thuong tai phong TN cho dén khi dat
dd dm <9%. Can ct vao do Am va mat do t&
bao cuia ché pham trudc va sau sdy duoc xac
dinh dé€ tinh todn ra ty 1€ t&' bao song sot. Mat
s0 t& bao dugc xac dinh bang cach pha loang
mau va dd dia thach d&€ dém sd khuan lac va
xac dinh CFU/g.

Luu y: Mat do t€ bao sdng sot trong ché’
pham trudc va sau khi sdy déu dugc dua vé
cung mot don vi la CFU/g vat chat kho d€ tinh
toan ra ty 1é t&'bao song sot.

Bang 2. B6 tri thi nghiém theo nhiét do siy

NT1 NT2 NT3 NT4 NT5
40 45 50 55 60
2.2.3. Anh huong ciia nhiét d6 bao quan mat s6’
ciia B. subtilis va S. cerevisiae cia ché’ phdm
probiotic theo thoi gian

Ché pham probiotic sau sdy (san xudt say
0 nhiét d¢ phtut hop nhat dwgc chon ra tit TN
khao sat nhiét d6 sdy) duoc st dung khao sat
su thay ddi theo thoi gian cia mat sd vi sinh
vat trong ché phdm ¢ di€u kién bao quan mat
va diéu kién nhiét d6 phong. Thi nghiém 1
nhan t6, gom 7 NT, bao gom 1 NT ¢ thoi diém
0 ngay sau bao quan, 1p lai 3 1an, mdi 1an
twong duong véi 1 tai ché pham (Bang 3). Ché’
phdm duoc déng goi trong tai polyethylene
tranh séng va duwoc hat chan khéng, mdi tai
chita khoi lwgng (KL) cua ché pham probiotic
(ch& pham da duoc sdy kho dat d6 am 8,8%) 1a
100g. Mat s0 cua vi khuan va ndm men sau cac
thoi gian bao quan khac nhau duoc ghi nhan
bang cach pha loang mau va d6 dia thach d&
dém s6 khuan lac va xac dinh CFU/g.

Bang 3. BG tri thi nghiém diéu kién bao quan

Nhiét d6 bao quan Thoi gian NT
Chephdmsaukhisdy  Ongay  NT1

30 ngay NT2

biéu kién mat (20-25°C) 60 ngay NT3
HOngay  NT4

30 ngay NT5

biéu kién nhiét d6 phong 60 ngay NT6

90 ngay NT7

2.2.3. Khdo sdt dnh hudong cia viéc cho dan bé
sung ché’ pham probiotic 1én ting khoi luong
va mdt s6'E. coli 6 ga

Tong s6 ga TN la 36 con ga Noi ban dia,
nuoi 8-14 tuan tudi. Thi nghiém dwgc chia lam
216, 3 lan 1p lai, tdng cong la 18 con ga cho
moi 16 (Bang 4).

Ga dwoc nudi trong cung diéu kién theo
phuwong thite nudi nhét trong 16ng, quy trinh
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chdm soc, vé sinh va phong trir bénh giong
nhau ¢ cac 16. Ché phdm probiotic duwoc bd
sung 0 dang tron vao thirc an hon hop dang
vién. Thitc dn hon hop duoc st dung trong
nghién cttu duoc ty phéi tron boi Trai Chan
nuo6i Tha y, Treong Dai hoc Tra Vinh, dam
bao thitc an & cac giai doan TN khong co
khang sinh.

Bang 4. B tri thirc dn thi nghiém nudi ga

bC L6 thi nghiém (TN)

TAHH TAHH+5% ché phdm probiotic

Chi tiéu theo doi: KL ctia ga dwgc khao
sat 7 ngay/lan, mat sd E. coli dwoc xac dinh
& tuan cudi TN (Tudn 14) bang ky thuat dém
khuan lac ¢ 44°C st dung 5-BROMO-4-CLO-
3-INDOLYL B-D-GLUCURONID (theo TCVN
7924-2:2008). Mau phan ga sé dugc 14y trong
budi sang ngay sau khi ga thai ra, sau dé duoc
bao quan o ti -80°C truedc khi phan tich. Mai
1an 14p lai cia nghiém thiec sé duoc 18y ngau
nhién 2 mau, vi vay tong s6 mau dé xac dinh
chi tiéu dém mat sO E. coli 1a 12.

2.3. Xt 1y s6 liéu

Dt liédu TN sé duwoc phan tich bang
phuong phép phan tich thong ké ANOVA 1
nhan td va Independent-Sample T Test thong
qua phan mém SPSS vs. 22. Trong treong hop
d@ liéu khong déng nhat, chuyén dang dir
liéu sé duoc ap dung.

3. KET QUA VA THAO LUAN

3.1. Thanh phan héa hoc va cac chi tiéu vi
sinh cta ché phidm probiotic trén b com dira

Ché& pham probiotic sau khi 1én men duoc
sdy 0 nhiét do 45°C dat do am 8,8% duoc xac
dinh céc chi tiéu vé hda hoc va vi sinh da duoc
chiratrongbang 1. Két qua cho thady hamluong
protein ting lén & ché pham sau khi 1én men,
15,7% & ché pham probiotic so véi chi 11,6% &
hdn hop sau khi phdi tron (Bang 5). Twong tu,
ham lwong lipid tong s6 cling tang tir 32,7%
trong hon hop phéi tron 1én 34,5% sau khi lén
men, nhung ham luong duong kht lai giam
ttr 6,36% xudng con 1,61%. Diéu nay la do, sau
khi 1én men, san pham chta mét lwgng 16n

cac t& bao vi khudn va ndm men (méat so vi
khuan dat >10'° va ndm men dat >10° CFU/g,
Bang 8), vi vay nd sé cung cdp mot ngudn
protein rat 16n cho ché pham. Pac biét, nam
men S. cerevisiae chita ham lwong protein trén
45% cta thanh phan t& bao ndim men. Dong
thoi ndm men con chta ham luong cao cua
cac axit béo chua bao hoa (khoang 15% cta
tong axit béo), cac vitamin va cac chat khoang
(Onofre va ctv, 2017). Diéu nay la ly do giai
thich tai sao ham huong protein va lipid tang
cao trong ché pham sau khi 1én men.

Nguwoc lai, ham luwong duwong khtr lai
giam tir 6,63% trong hd hop phoi tron xudng
con 1,61% trong ché pham probiotic (Bang 5).
biéu nay c6 thé la do ndm men va vi khuan da
stt dung cac duong don nay thu nang luong
can cho hoat dong sinh truéng va nhan lén
ctia chung trong qua trinh lén men.

Bang 5. Thanh phan héa hoc va chi tiéu vi sinh

Chitieu 0RO probiste (h)

Protein 11,6 15,7

Lipid 32,7 34,5
buong kha 6,36 1,61
[-D-glucan <MQL=1 <MQL=1
Salmonella sp. ND Khong phat hién
Escherichia coli ND Khong phat hién
Ddc td Aflatoxin ND Khong phat hién

Ghi chii: ND (No data): khong cé dir licu; MQL
(Method Quantification Limit): nguong dinh lwong
cuia phwong phip.

bo6i véi chi tiéu p-D-glucan, mdc du
phuong phap phan tich K-EBHLG 02/17 xac
dinh ham luwong p-D-glucan trong ché pham
dwdi nguong dinh luong ctia phuwong phap
(Bang 5). Tuy nhién, chung ta khong thé phu
nhan rang, ndm men S. cerevisize c6 ham
luong cao ctia B —glucan trong thanh té bao,
chiém 55-65% KL kho ctia thanh té& bao (Klis
va cty, 2002). p-D-glucan la cac hop chat quy
va ching hoat dong nhu nhitng prebiotic.
Nhiing prebiotic nay khong c6 gia tri vé mat
dinh dudng, nhung ching lai c6 tac dung
kich thich su tdng truong ciia nhém loi khuén
trong duong rudt, cac hgp chat nay cling gitp
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tec ché'cac hai khuan dwong rudt nhu E. coli va
Salmonella, va kich thich hoat dong mién dich
cua co thé dong vat (Jaehrig va ctv, 2008). Ché’
pham probiotic trén ba com ditra chita mat
sO cua S. cerevisiae 1én dén 10° CFU/g, vi vay
chiing sé cung cap cho ché phdm probiotic
mot luong B —glucan nhat dinh.

Cac phan tich vé vi sinh vat ciing cho thay
ché' phdm sau khi san xuat ra hoan toan khong
chtra vi sinh vat ¢ hai nhw Salmonella, E. coli,
cting nhu khong phat hién thay doc t0 ndm
moc aflatoxin. Vi vay ché phdm nay hoan toan
dat yéu cau dé€ cé thé st dung nhw mot ngudn
thitc &n ciing nhuw ngudn b6 sung loi khuan
cho vat nuoi.

3.2. Anh hudng cta nhiét d6 sdy lén mat
s6 cua B. subtilis va S. cerevisiae trong ché
phdm probiotic

Nhiét d¢ say dong vai tro quan trong trong
qua trinh san xuat cac ché pham probiotic
vi n6 anh hudng dén kha ning séng sot cua
cac loai probiotic (Chavez va Ledeboer, 2007;
Nguyén Thi Lam Doan va Ding Thao Yén
Linh, 2018). Trong nghién cttu nay, anh hudng
ctia cadc murc nhiét do sdy khac nhau lén mat
s0 cua vi khuan va ndim men trong ché pham
probiotic trén ba com dira da dwoc khao sat.
Két qua cho thay, nhiét do sdy co tac dong rat
16n 1én su thay d6i méat s6 nay, nhiét do say
cang cao thi mat sd vi khudn va nim men cang
giam manh. Cu thé, mat sd ctia ca vi khuan va
ndm men duy tri cao nhat ¢ nhiét do sdy 40°C
dat teong tng la 1,40x10" va 1,29x10° CFU/g,
tiép theo la 6 nhiét do say 45°C dat tuong ting
la 1,23x10" va 1,15x10° CFU/g va dat mat s&
thap nhat ¢ nhiét do say 60°C tuong ung la
4,47x10° va 5,23x10* CFU/g. Phan tich thong
ké cho thdy, méat sd vi khuan va ndm men ¢
nghiém thttc (NT) 40°C cao hon cé y nghia
so voi tat ca cdc NT khéc, ngoai triv NT 45°C
(Bang 6).

Dé€ c6 thé tinh toan dwgc ty 1€ vi khudn va
ndm men séng sot sau khi sdy & cac nhiét do
khéic nhau. Mat s6 vi khuan va ndm men duwoc
tinh toan trén 1g chat khoé (Bang 7) cho thay, B.
subtilis va S. cerevisiae déu cd ty 1é song sot cao

khi ché phdm duoc sdy 0 nhiét d6 40°C, tuong
ting la 64,17 va 61,04%. O nhiét do sy 45°C,
ty 1& B. subtilis va S. cerevisine dat twong tng
56,25 va 54,54%. Tuy nhién, khi nhiét do say
tang 1én >50°C, mat s6 ctia ca vi khuan va nam
men giam rat nhanh. O nhiét d¢ sdy 60°C, ty
1é sdng sot cua vi khuan chi dat 0,02% va nam
men 0,002%.
Bang 6. Anh huéng ctia nhiét do sdy 1én mat
s6 vi sinh vat (CFU/g ché& pham)

Nhiét d6 sdy (°C)  B.subtilis  S. cerevisiae
40 1,40x1010a 1,29x10°
45 1,23x1010 1,15x10°
50 3,33x10%" 2,80x10°%
55 4,87x108¢ 3,00x10°%
60 4,47x10% 5,23x10%
Fo 553,8 627,0
Sig. p <0.001 p <0.001

Ghi chii: Cdc s6 trung binh trong cing cft ¢o chi cdi
Qiong nhau thi khic biét khong co yj nghia thong ké.
Nhiéu nghién cttu xac dinh anh huong
cua nhiét do sdy lén ty 1é song sot cua cac loai
probiotic ciing da dwoc thiec hién (Chavez va
Ledeboer, 2007; Nguyén Thi Lam Doan va
béng Thao Yén Linh, 2018). Ty 1é sdng sot
cua loi khuan Bifidobacterium lactis & nhiét do
sdy phun 48°C la 44% (Chéavez va Ledeboer,
2007). Trong khi 2 loai Pedioccoccus sp. va
Lactobacillus sp. trOn trén co chat mang la cam
gao, khi sdy o nhiét do 40°C ty 1¢ sdng sot dat
1an lwot 1a 43,29 va 45,57% (Nguyén Thi Lam
Poan va Bdng Thao Yén Linh, 2018). C6 thé
thay rang, chung B. subtilis ATCC 6633 va S.
cerevisige st dung trong nghién cttu nay c6 ty
1é song sot cao hon. Loai vi khudn B. subtilis c6
kha ndng sinh trieong trong mot bién d6 nhiét
rong 4-55°C, mac du nhiét do toi vu cta chung
tuy thudc vao ting chung cu thé (Satapute
va ctv, 2012; Isnawati va Trimulyono, 2018).
Dong thoi, loai vi khudn nay c6 kha nang hinh
thanh noi bao tt khi diéu kién moi treong bat
loi (vi du: nhiét d0 tang cao hodc kho han)
(Khochamit va ctv, 2015). Munna va ctv (2015)
cling da chitng minh réng chting n&m men S.
cerevisine SUBSC01 c6 kha ndng sinh truedng
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& 45°C. Nhitng bang chiing nay cho thay, c6
thé chung probiotic B. subtilis ATCC 6633 va
S. cerevisiae trong nghién cttu nay c6 kha nang

chiu duoc nhiét d6 cao trong qua trinh say vi
vay ching co ty 1€ song sot cao 6 nhiét do say
la 40°C va 45°C.

Bang 7. Ty 1é vi khuin va nAm men séng s6t trong ché pham (CFU/g vat chat kho)

Nhiéet do B. subtilis B. subtilis Ty 1é sdng S. cerevisiae S. cerevisige Ty 1é song
say (°C)  (trwdc khisdy)  (sau khi sdy) sot (%) (trwde khi sdy)  (sau khi sdy) sot (%)
40 2,40x10% 1,54x10"° 64,17 2,31x10° 1,41 x10° 61,04
45 2,40x10% 1,35 x10%° 56,25 2,31x10° 1,26 x10° 54,54
50 2,40x10" 3,65 x10° 15,21 2,31x10° 3,07 x10® 13,29
55 2,40x10" 5,33x10¢ 2,22 2,31x10° 3,29 x10° 0,14
60 2,40x10" 4,89x10° 0,02 2,31x10° 5,72 x10* 0,002

Mic du, khi sdy ¢ 40°C ty 1& sdng sét cua
vi khuan va ndm men dat cao hon khi sdy o
45°C trong nghién ctru nay, tuy nhién sy khac
biét nay khong duwoc chi ra trong phan tich
thong ké (Bang 6). Dong thoi khi sdy ¢ nhiét
dd 45°C sé tiét kiém duoc thoi gian trong qua
trinh say, nhat la khi ché pham nay duoc st
dung vira la thitc dn bd sung va vira la san
pham probiotic, néu san xuat & quy mo 16n
thi sé tiét kiém duoc rat nhiéu chi phi khi say
o nhiét dd cao hon ma mat sd vi sinh vat lai
khong giam di qua nhiéu. Vi vay, nhiét do
say 45°C sé duoc lua chon dé€ say ché pham
probiotic trén ba com dtra d€ thuc hién cac TN
bao quan tiép theo.
3.3. Anh huéng ctia diéu kién bao quéan 1én
mat sd ctia B. subtilis va S. cerevisiae trong
ché phdm probiotic

Ché pham probiotic trén ba com dtra
sau khi sdy ¢ nhiét d6 45°C dwoc bao quan
trong tui polyethylene tranh sang va dwoc hat
chan khong, cac tii ché phdm duwgc bao quan
0 nhiét d6 mat (20-25°C) va nhiét d¢ phong
va theo doi su thay ddi mat sd sau 30, 60 va
90 ngay. Két qua chi ra rang, mat sd ctia ca
vi khudn B. subtilis va ndm men S. cerevisiae
déu giam mat sd theo thoi gian bao quan va
diéu kién bao quan cling anh huwong rat 16n
dén mat s ctia sinh vat (Bang 8). O diéu kién
mat (20-25°C) sau 30 ngay bao quan, mat sd vi
khuan va ndm men giam twong tng ~ 48,93%
va ~ 38,31%, nhung & diéu kién nhiét do
phong sau 30 ngay bao quan, mét s6 vi khuan
va ndm men giam manh hon, twong tng la ~

86,07% va 79, 41%. Tuy nhién, c6 thé thay rang
sau 90 ngay bao quan ¢ diéu kién 20-25°C, mat
sO cua vi khuén dat 3,40x10° CFU/g va nam
men la 3,63x10” CFU/g ché phdm. O diéu kién
nhiét d¢ phong, sau 90 ngay mat s6 vi khuan
dat 4,10x10” CFU/g, con nam men dat 7,37x10°
CFU/g ché phdm (Bang 8). Phan tich thong ké
cho thay, ¢ diéu kién mat mat s vi khuan va
ndm men ¢ ché pham sau khi sdy (¢ thoi diém
0 ngay sau bao quan) khong cao hon ¢ mttc c6
y nghia so v6i mét s6 vi khudn va ndm men
trong ché phdm bao quan sau 30 ngay, nhung
lai cao & mutc ¢ y nghia voi tat ca cdc nghiém
thirc con lai.

Céc nghién ctru trude day da chi ra rang
co chat mang nhu cam gao, protein dau nanh,
cam bap ¢ thé duoc st dung hiéu qua d&
duy tri mat sd ctia vi sinh vat probiotic theo
thoi gian (Chavez va Ledeboer, 2007; Nguyén
Thi Lam Poan va Dang Thao Yén Linh, 2018).
Nguyén Thi Lam Doan va Dang Thao Yén
Linh (2018) da thwc hién TN bao quan ché
pham probiotic cuia 2 chung vi khuan lactic
la Pedioccoccus sp. va Lactobacillus sp. trén co
chat mang 1a cam gao ¢ diéu kién lanh 4°C va
diéu kién nhiét do phong trong 60 ngay. Két
qua cho thay rf?mg, 0 diéu kién lanh, mat sd
vi khuan twong doi 6n dinh trong 40 ngay
dau, nhung sau thoi gian nay mat s6 vi khuan
giam manh, dac biét dén ngay th 60 mat s6
vi khuan giam 82,54%. O diéu kién nhiét do
phong thi sau 30 ngay, mat s6 vi khuan giam
58,02% va giam dén 99,91% sau 60 ngay bao
quan. Vo Ngoc Thanh Tam va ctv (2009) khi
nghién cttu bao quan ché& phdm probiotic cho
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ca trén co chat 1a bot dau nanh da chiing minh
rang, sy giam mat s vi sinh vat theo thoi gian
phu thudc vao tung loai va tung loai chat
mang, cu thé nhw loai Lactobacillus acidophilus
sau 60 ngay bao quan thi mat sd gidam manh
tte 10° xudng con 10* CFU/g, nhung loai nam
men S. cerevisiae thi giam it hon sau 60 ngay
bao quan tir 10° xuéng 10 CFU/g, con loai vi
khudn B. subtilis thi giam khong dang keé.
Bang 8. Anh huwéng ctia diéu kién bao quan
1én mit s vi sinh vat (CFU/g ché& pham)

Nhiét do bio  Thoi B. S,
quan gian subtilis  cerevisiae
Saukhisdy Ongay 122x10 1,18x10™
A en . 30ngay 6,23x10%  7,30x10%
2‘08351“3‘ At Gongay 2,80x10% 803107
e JOmgay  3,40x10%  3,63x107!
o Lo oo 30ngay 1,70x10°¢  2,43x10%
?éeuhlzsn nhitt  Congay 7,73x10%  6,27x10%
S . %ngay 410x107  737x107
Fim 95,0 353,5
Sig. P<0,001  P<0,001

Sah (2000) chi ra rang, d€ phéat huy
duoc tac dung cua probiotic, vi khuan dung
lam probiotic phai song va dat mat so 10°-
107 CFU/g ché phdm trd 1én. Ttr nhitng két qua
cta cac nghién cttu trén va két qua cua nghién
cteu nay cho thay ba com dtra c6 ti€ém nang dé
st dung nhu mét co chat ré tién nhung cé thé

mang cac vi sinh vat probiotic twong toi hiéu
qua, déng thoi nd con ¢ thé duoc st dung
nhu mot loai thire dn cho vat nudi. Tot nhat
nén bao quan ché& phdm & nhiét d¢ mat, tuy
nhién clng c6 thé bao quan ché phdm ¢ nhiét
do phong, nhung thoi gian bao quan sé bi rat
ngén lai.
34. Anh huéng cia bé sung ché phim
probiotic trén bi com dira 1én ting khéi
lwgng va mét sé E. coli & ga

Két qua khao sat anh huong cta viéc cho
an bo sung 5% ché pham probiotic trén ba com
dtra 1én TKL ctia ga ttr 8 dén 14 tuan tudi duoc
chira trong bang 9. Mdc du phan tich thong ké
cho thay TKL ctia ga ¢ tuan thit 9 dén tuan thw
12 616 TN khong c6 su khac biét so voi ga PC.
Tuy nhién, ga TN 8 tuan tudi 616 BC va TN ¢
KL ban dau twong ting 1a 740,7 va 764,8 g/con,
nhung sau 1 tuan nudi TN, KL ga ¢ tuan tha
9 ctia 16 TN ¢6 b sung ché& pham tang 17,6%
nhung ga ¢ 16 DC chi tang 12,9%. Trong cac
tuan tiép theo, ga TN van c ty 1é TKL cao hon
so v6i BC khi so v6i ga o tuan thit 8.

Phan tich thong ké cho thdy, KL ga cua 16
TN 6 tuan tht 13 va 14 cao hon 6 muc ¢ y
nghia so vdi ga cta 16 BC (Bang 9). Bdc biét, ¢
tuan tht 14, KL ga 16 TN tang 80,8% so vdi ga
0 tuan th 8, mirc KL tang cao hon 6,3% so voi
16 DC (KL ga 16 DC tang 74,5 %).

Bang 9. Anh hwéng cta viéc b sung ché pham probiotic 1én kha ning ting khéi lugng ctia ga

Nghiém thirc Tuin8 Tuan9  Tudn10 Tudn 11 Tudn 12 Tuén 13 Tuin 14
DC (g/con) 740,7 836,6 947,6 1.073,3 1.113,3 1.174,3 1.292,5
TN (g/con) 764,8 899,4 979,9 1.117,9 1.171,1 1.257,4 1.383,1
t -0,48 -1,36 -1,04 -2,12 -2,53 -4,29 -8,91
Sig. P=0,65 P=0,25 P=0,36 P=0,10 P=0,07 P=0,01 P=0,001

Kha nang lam giam mét s6 cua E. coli & ga
cta viéc b6 sung ché pham probiotic trén ba
com dtra cling dugc chi ra trong nghién cttu
nay (Bang 10). Ga ¢ 16 BDC, mat sd trung binh
cta E. coli trong phan la 1,8x10° CFU/g, trong
khi ga duoc an bd sung 5% ché pham probiotic
thi mat s6 E. coli trong phan ga giam 99,27%,
chi con 1,3 x10* CFU/g, tham chi c6 1/6 mau
khong phat hién c6 sy hién dién cua E. coli. Két
qua nghién cttu nay phu hop véi két qua cua
nhiéu nghién cttu trude day. Pham Kim Dang

va ctv (2016) da chiing minh rang bd sung
probiotic Bacillus dwdi dang bao tx chiu nhiét
cting gitp kich thich TKL ga va giam mat s6
ctaa Salmonella sp., Clostridium perfringens va
E. coli, nhung gitip téng mat s6 cua lgi khuan
Lactobacillus sp. trong phan ga. Tuong tu, mot
nghién cttu khéc cting cho thay kha nang lam
giam mat sd cuia cac vi sinh ¢6 hai nhu E. coli,
nhung lai 1am tang mét s6 cua Lactobacillus sp.
& ngdng khi &n thirc &n 1én men tir B. subtilis
va S. cerevisiae (Chen va ctv, 2013)
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Nhitng két qua trén cho thay tiém ning
cta ché phdm probiotic trén ba com dtra trong
viéc kich thich tang KL va lam giam mat s&
cta E. coli trong phan o ga.

Bang 10. Anh huéng ctia viéc bd sung ché pham
probiotic 1én mat s6 E. coli (CFU/g phan ga)

Chi tiéu bC TN
Mat s6 E. coli 1,8x10° 1,3x10*
4. KET LUAN

Két qua nghién cttu cho thay rang, & nhiét
d6 say 14 40°C va 45°C, mat s vi khuan va nam
men déu dat mat s6 song sot twong tng >10"°
va 10° CFU/g. Do d6, nhiét d¢ 45°C sé€ phu hop
dé say ché& pham probiotic vi tiét kiém duoc
nhiéu thoi gian hon, nhat 1a khi san xuat ché
phdm & quy mo 1on.

biéu kién bao quan ché& ¢ ¢ nhiét do 20-
25°C gitp duy tri méat sd vi khudn va ndm men
déu >10” CFU/g sau 90 ngay. Tuy nhién, bao
quan ¢ nhiét d6 phong, mat s6 vi khudn ciing
van dam bao 16n 107 sau 90 ngay. Ché pham
sau khi 1én men thi ham luong protein tang tir
11,6% lén 15,7%.

Véi ché d6 cho an b6 sung 5% ché pham
probiotic trén ba com dtra kich thich tang KL o
mttc c6 y nghia so v6i PC ¢ ga nudi ¢ tuan thi
13 va 14. Sau 14 tuan, KL ga 16 TN tang 80,8%
so véi ga ¢ tuan tht 8, muc ting KL cao hon
6,3% so vdi 1o BC.

Cac két qua trén cho thdy ché pham
probiotic trén ba com dtra ttt 2 chang B. subtilis
ATCC 6633 va S. cerevisiae hoan toan co thé st
dung nhu mot loai thirc an va probiotic b
sung trong chdn nudi. Tuy nhién, can nghién
ctru sau thém vé diéu kién bao quan cting nhw
kha nang kich thich sinh treéng ¢ vat nuoi
trong cac nghién ctru tiép theo.
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ANH HUONG CUA VIEC BO SUNG HON HQP THAO DUQC
TU NGHE, SA VA TOI DEN NANG SUAT TANG TRUONG CUA
GA NOI TU 28 PEN 70 NGAY TUOI

Pham Vin Thao', Lé Thi Thity Hing", Lé Thi Thity Loan', Huynh Thi Bich Hanh',
Nguyen Minh Diec', Huynh Thi Tham? va Nguyen Tuyét Giang'*
Ngay nhan bai bao: 30/4/2022 - Ngay nhan bai phan bién: 15/5/2022
Ngay bai bdo duwoc chap nhan dang: 31/5/2022
TOM TAT
Nghién ctru duoc thuee hién nham khao sat anh hudng cta cdc mic b sung hdn hop thao
duoc tir bot nghé, sa va téi dén kha nang sinh trieong ctia ga Noi. Tong s6 240 con ga Noi 28 ngay
tudi dwoce bo tri hoan toan ngau nhién theo thé thic thira s6 hai nhan t6 la gidi tinh ctia ga va 05
mttc bG sung thao duoc (0; 0,25; 0,5; 0,75 va 1,0%) trong khau phan. Ga tréng va ga mai dwoc nudi
nhot riéng voi 08 con ga trong moi 6 chudng. Két qua nghién cttu cho thay, & 70 ngay tudi, ga Noi
tréng c6 ndng suat sinh trudng va hiéu qua sir dung thirc dn cao hon so véi ga mai (P<0,05). Ga
0 nghiém thitc bo sung 1,0% hon hop thao duoc ¢6 lwong thitc an tiéu thu thap nhat (52,9 g/con/
ngay). BO sung thao duoc ciing lam tang khoi lwong ga ¢ 70 ngay tudi, cling nhu cai thién chi tiéu
tang khoi lwong va hé sd chuyén hoa thiic &n, mac du sy khac biét khong cé y nghia thong ké
(P>0,05). Nghién ctru ciing cho thdy thao duogc c6 tac dung cai thién ty 1¢ tang mot s& chiéu do co
thé cling nhw lam giam ty 1€ chét & ga. Co6 thé két luan rﬁmg mutc b8 sung 1,0% hon hop thao dwoc
ttr nghé, sa va toi (10 g/kg thitc an) da cai thién duoc nang suét tong thé cua ga.

Tt khéa: Ga Noi, nghé, sd, i, sinh truwéng, hé so chuyén hoa thirc in.

Treong Dai hoc An Giang, Dai hoc Quéc gia TP. HCM
2Chi cuc Chdn nu6i - Thu y tinh An Giang

* Tac gia lién hé: TS. Nguyén Tuyét Giang, Truong Dai hoc An Giang. Pai hoc Qudc gia TP. HCM. Dién thoai: 0902719021.

Email: ntgiang@agu.edu.vn.
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