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Anh hudéng ciia qua trinh dong hoa va thoi
gian bao quan kem da to1 kha nang song

cua Vi

khuan Lactobacillus casei

va

Bifidobacterium bifidum
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Tém tit— Vi khuin Bifidobacterium bifidum va
Lactobacillus casei dwge bé sung riéng 1é vao trong
kem da cé dong héa hoac khéng dong héa. Cac mau
kem da dwgc biao quan ¢ -18°C trong 100 ngay va
duwoc kiém tra mit d9 trong sudt qua trinh bio quin
va trong mdi trudng da day (SGF) va mudi mat (SIF)
nhan tao. Két qua thu dwogc cho thiy, mat dd vi
khuin Bifidobacterium bifidum va Lactobacillus casei
& trong cic miu kem da déu giam di sau 100 ngay
bdo quén. Qua trinh ddng hoéa trong sian xuit kem da
da anh huong dang ké (p<0,05) dén mat dd cia vi
khuin probiotic trong qua trinh bio quin lanh.
Ngoai ra, didu kién bio quin lanh déng di anh
hwéng dén mat d vi khuin probiotic khi i trong
moi trwong SGF va SIF. Thoi gian bao quan cang dai
thi mirc nhay cam ciia vi khuin probiotic dbi véi méi
trwong SGF va SIF cang 16n. Nghién ciru ciing cho
thiy, & diéu kién SGF, s khac biét giira miu c6 dong
hoa va khong dong hoa chi cé y nghia (p<0,05) sau
100 ngay bao quén kem da.

Tiwr khoa— Lactobacillus casei, Bifidobacterium
bifidum, kem d4, dong héa, mudi mit nhan tao, da
day nhan tao.

1 GIOI THIEU

Probiotic duoc dinh nghia 13 “nhiing vi sinh vat
song ma khi ding véi s6 lugng thich hop s&
mang lai nhiing lgi ich sirc khoe cho co thé chu”
[1]. Viéc nghién ciru tng dung vi khuan probiotic
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vao cac san pham thuyc phdm ngay cang ting cao
va nhan rit nhidu quan tdm hién nay [2,3,4].
Probiotic thudng dwoc bd sung vao trong cac san
pham sita 1én men hodc khong 1én men nhu sita
chua, kem da...va dugc xem nhu 1a cac thuc phém
vira gitr dwoc huong vi truyén théng vira mang lai
nhitng loi ich cho strc khoe [3,5]. Khac vai cac san
pham sita 1én men, san phim kem da khong lén
men ngoai gia tri dinh dudng cao thi day ciing la
san phdm c¢6 pH dao dong gan pH7 nén la moi
truong ly tuong dé dua nhimng vi khuan probiotic
vao trong khau phan an ciia con ngudi [3,5]. Tuy
nhién, sy c6 mit cua oxy trong qué trinh san xut
va qua trinh bdo quéan lanh dong... dugc xem la
nhitng tac nhan chinh gy nén nhiing tac dong dén
mat do cia vi khuin probiotic [4,6].

Céc nghién ciru trude ddy cho thdy, diéu kién bao
quan lanh cing véi qua trinh san xuit kem d4 lam
hinh thanh nén cau tric xép, tao diéu kién cho oxy
tiép xuc va gy ton thuong té bao vi khuin
probiotic trong qua trinh bao quan [4,7]. Su xut
hién ctia oxy trong kem d4 dan dén gay doc ddi voi
vi khudn probiotic trong qué trinh bao quan [4].
Tuy nhién, nghién ctru anh hudng cua qua trinh
san xudt va diéu kién bao quan kem da t6i kha
nang séng cua vi khuén probiotic ciing nhu nhitng
tac dong cia ching 1én kha ning chdng chiu diéu
kién da day va mudi mat nhan tao theo thoi gian
bao quan chua dwoc cong b ddy du. Vi vay, trong
nghién ctru nay, chung t6i khao sat anh hudng cia
qué trinh dong hoa (“quay kem”) va nhiét d6 lanh
t6i ti 16 séng cuia hai chung vi khuin probiotic 1a
Lactobacillus casei va Bifidobacterium bifidum bo
sung trong kem da trong qué trinh bao quan. Anh
huong cua diéu kién bao quan kem dé téi kha nang
chéng chiu diéu kién pH thip va mudi mat nhan
tao cling dugc danh gia trong nghién ctru nay.
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2 VAT LIEU VA PHUONG PHAP.

2.1 Ching vi sinh vdt, diéu kién nudi cdy va thu
nhdn

Gidng vi khuan Lactobacillus casei VTCC
AS186 va Bifidobacterium bifidum VTCC
AS1.1886 tir bo suu tap giéng ctia bd mon Cong
nghé Sinh hoc truong Pai hoc Bach khoa,
Tp.HCM duogc nhén 1én trén moi truong MRS &
37°C sau 20 gio (d6i v6i L.casei) va 24 gio (dbi
v6i B.bifidum) nuéi cdy, sinh khéi dugc thu nhan
va ding cho qua trinh tiép theo.

2.2 Quy trinh tao kem da

Qua trinh tao kem da-probiotic dugc thyc hién
theo md ta cia Homayouni va cong su (2008) [8]
v6i mot sb thay d6i duoc trinh bay tom luge trong
so dd 1 (thanh phdn bd sung dué6i dang v/v hodc
w/v). Thanh phan nguyén liéu chinh bao gém: kem
stta tuoi (President, Phap, 12% béo), sira tuoi
khong duong (Vinamilk, Viét Nam 3,8% béo),
duodng (Bién Hoa, Viét Nam), bot sita gy tich béo

(Devondale, Uc, 0,1% béo), xanthan gum
(Himedia, An D9).
Kem sira Sira twoi )
twoi15% 45% Thiét bj chira
U Bun néng, khudy déu &
Duong 18%  Bot stra gy 7.5% 45°C trong 1 pht

D Khudy déu & 80°C

Xanthan gum 0,05% trong 5 phit

m m Bun néng, khuéy déu

& 60°C trong 15 phat

Hwong Vani
Gia nhigt lén 80°C trong
30 giay sau do dé ngudi

+ L.casei + B.bifidum
Khéng déng héa | Péng héa |Khéng déng héa | Déng hoa

Méu LcKDH Méau LeDH  Méu BbKDH Mé&u BbDH

\
Bao quén & -18°C

Hinh 1. Quy trinh tao kem da-probiotic

Kem da sau khi dugc bo sung vi khuan L.casei
hodc B.bifidum, bao gom hai miu c6 dong hoabd
sung L.casei (mdu LcDH) hodc B.bifidum (mau
BcDH) va hai miu khong dong héa bd sung
L.casei (midu LcKDH) hoic B.bifidum (méu
BbKDH). Cac miu sau do dugc bao quan & diéu
kién -18°C. Mat do vi khuan L.casei va B.bifidum
trong kem da dugc xac dinh trudc khi bao quan va
sau mdi 20 ngdy trong sudt 100 ngdy bao quan.

Qué trinh dong hoa trong khao sat nay 1 cong
doan “quay kem” nham muc dich gia ting ciu tric
x6p cua san pham kem da. Mau dong hoa co thé
tich sau cong doan “quay kem” cao hon 60% so
v6i ban dau. Su khac biét vé& thé tich gita mau
dong hoa va khong dong hoa duoc tinh thong qua
gia tri “overrun” theo cong thuc sau [7]:

Overrun = Yt ~Vbe 10004
bd
Trong do:
Vhh: Thé tich cta hdn hop kem sau dong hoa
Va: Thé tich cta kem trude khi ddng hoa

2.3 Khdo sat kha nang séng cua L.casei va
B.bifidum trong diéu kién SGF va SIF

Moi truong da day nhan tao (Simulated Gastric
Fluid: SGF) bao gdm 9 g/l NaCl + 3 g/l pepsin
diéu chinh pH vé 2,5 bang HCI 5M va mudi mat
nhan tao (Simulated Intestinal Fluid: SIF) bao gom
9 g/l NaCl + 3 g/l mudi mat didu chinh dén pH 7
bang NaOH 5M. L.casei va B.bifidum co trong
kem da duoc kiém tra mat do sau 2 giou o diéu
kién SGF va sau 4 gio 0 & diéu kién SIF. Ti 18 té
bao séng duoc tinh theo cong thirc:
log CFU / g Sau khi 0

IOg CFU / g Trudc khi G

Céac miu san phém duoc kiém tra dinh ki sau
khi tao kem da va sau 20, 60 va 100 ngay bao
quan.

2.4 Phdn tich thong ké

S6 lugng té bao séng duge kiém tra gian tiép
bang phuong phép trai dia. Cac thi nghiém duoc
lap lai ba lan dé tinh gia tri trung binh, do 1éch
chuin va kiém dinh Tukey HSD ding dé so sanh
su khac biét gitta cac nhom. S6 lidu duoge xur ly
thong qua phan mém Statgraphics centurion 15.1.

Tilée song % = x100%

3 KET QUA VA BIEN LUAN.

3.1 Anh hieong ciia thoi gian bdo qudn t6i mdt dé
cua L.casei va B.bifidum

Mat d té bao L.casei va B.bifidum theo thoi gian
bao quan dugc trinh bay & hinh 1. Két qua nghién
ctru cho thay, mat do vi khuin probiotic cia ca bén
méu déu sut giam theo thoi gian bao quéan trong do
méau dong hoa (LcDH va BbDH) cho ti 1¢ song
thip hon so véi mau khong dong hoa (LcKDH va
BbKDH). Mat d6 vi khuin probiotic & bén miu
LcDH; LeKDH; BbDH va BbKDH ban dau dat
8,45; 8,46; 8,45 va 8,48 log CFU/g, sau 100 ngay
bao quan, sy khic biét giita cac miu c6 ¥ nghia
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(p<0,05) v6i mat do twong Umg giam con 6,57;
7,43; 6,95; va 7,71 log CFU/g (hinh 1). Nhin
chung, mat do cta vi khuan probiotic & ca bon
méu déu giam nhanh sau 20 ngay bao quan. Mau
BbKDH cho mat dé probiotic 6n dinh va c6 su
khac biét (p<0,05) so v&i cac mau khac sau 40
ngay bao quan va sau 60 ngay bao quan & ca hai
méau khong dong hoa (BbKDH va LcKDH) déu
cho mat d6 vi khuin probiotic cao hon so v6i mau
c6 dong hoa (BbDH va LcDH) (hinh 1). pH cua
bdén mau kem da déu giam nhe theo thoi gian bao
quan tir 6,3 ban dau giam con 5,9 va khong co sy
khac biét (p>0,05) giita cac mau (s6 lidu khong thé
hién trong bai bao).
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Hinh 2. Mat d6 vi khudn probiotic theo thoi gian bao quan. (abe
tai ciing mot thoi diém trong qué trinh bao quén, nhing gia tri
dinh kém véi nhiing chir cai khac nhau thi khac nhau c6 y nghia

théng ké (p<0,05))

Diéu kién bao quin c6 y nghia quan trong ddi
v6i vi khudn probiotic. Cac chung vi khuén nay
phai dam bao 6n dinh trong sudt qua trinh bao
quan va dat trén 6 log CFU/g san pham [9]. Kem
da bd sung probiotic thuong c6 pH cao hon so voi
kem da 1én men. Nghién ctru cta Giilden va cong
su (2006) cho thdy, kem da 1én men c6 pH vao
khoang 5,0 = 5,5 trong khi kem da bd sung
probiotic cé pH vao khoang 5,7 + 6,6. Diéu kién
pH nay sé khong gdy anh hlrcng dén vi khuan
probiotic v6n rat nhay cam véi diéu kién pH thap
[5].

Céc nghién ctru trude day déu cho thdy vi khuin
probiotic co thé ton tai trong kem dé sudt thoi gian
bao quan & diéu kién -18 dén -25°C [2.5,7]. Tuy
nhién, mat d6 cua vi khuan probiotic da sut giam
nhiéu trong qué trinh bao quan. Eliana va cong su
(2013) cho rang, thanh phan ctia kem da nhu ham
lwong béo trong kem da khong anh huong dén mat
d6 cta vi khuan probiotic trong qua trinh san xuat,
trong qua trinh bao quan kem da ciing nhu trong
didu kién mudi mat va da day nhén tao [3]. Tuong
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ty, loai duong cling khong anh hudng dén kha
ning sdng s6t ctia vi khuan probiotic, tuy nhién,
qué trinh san xuat (1én men hodc khong 1én men)
¢6 anh huong dén sé luong probiotic ban dau [5].
Diéu nay cho thdy, dbi voi kem da probiotic thi
diéu kién bao quan lanh va su xuét hién cua OXy
trong qua trinh san xuit kem da 1a tic nhan chinh
gdy chét té bao vi khuan probiotic [4,8].

Hién tuong mat do vi khuan probiotic giam
manh trong thoi gian déu cua qué trinh bao quan
cling da dugc ghi nhan trong cac nghién ctu trudc
day [7,8]. Theo Reza va cong sy (2011), sy sut
giam méat do probiotic gay ra trong giai doan san
Xudt va qua trinh bao quan kem da [10]. Nghién
ctru cua Haroldo va cong su (2007) cho thdy, mat
d6 vi khuan probiotic giam nhanh trong qué trinh
lam lanh khi b6 sung vao kem da [7]. Ordonez va
cong su (2000) cho ring, tac dong dot ngdt cua
diéu kién lanh dan dén thay doi dot ngdt ap suét
thim thiu 1a nguyén nhan giy chét t& bao [6].
Ngoai ra, sy tan chay trong qua trinh tiéu thy san
phim ciing 13 nguyén nhan giy chét vi khuan
probiotic do qua trinh dong da két hop voi sy tan
chay tao ra nhirng nhan té c¢6 hai d6i véi vi khuan
probiotic nhu ion H*, acid hitu co... [10].

Trong nghién ctru nay, mat do vi khuan probiotic
& ca bébn miu déu giam nhanh sau 20 ngay bao
quan (hinh 1). Qua trinh dong lanh c6 thé gay chét
té bao do tac dong Ién thanh té bao hodc pha v&
mang té bao, diéu nay 1a do sy hinh thanh céc tinh
thé bang bén trong té bao hodc bén ngoai té bao va
tir cac chét hoa tan bén trong méi truong ngoai té
bao [8,12].

Ngoai tic dong cia didu kién lanh, oxy ciing 1a
nguyén nhan chinh gdy nén tinh trang song kém
cua problotlc trong qué trinh bao quéan [13]. Véi
chu trac x6p dic trung, san phim kem da mang
trong d6 mot lwong 16n oxy, 1a chat doc ddi véi
ching Lactobacillus va Bifidobacterium [13].
Ordonez va cong su (2000) cho rang sy xudt hién
clia oxy trong san pham 1a nguyén nhan khién cho
mat d6 vi khuan probiotic giam trong qua trinh bao
quén. Qué trinh san xuit kem d4 da tic dong dén
luong oXy trong san pham lam anh huong dén kha
nang song sot cua vi khuan probiotic. Nghién ctru
cua Juliana va cong su (2012) khao sat kha nang
song cua vi khuan Lactobacillus acidophilus trong
kem da véi gia tri “overrun” dat 45%, 60%, va
90%. Két qua cho thdy, & gid tri “overrun” 1a 90%
va 60% mat do té bao sut giam twong Gng 2 log va
1 log sau 60 ngay bao quan trong khi & giad tri
“overrun” 45%, mat do té bao khong thay doi
trong sudt qua trinh bao quan. Cac gia tri
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“overrun” khac nhau khong anh huong dén cam
quan cia san phdm [4]. Tuong tw, v&i gia tri
“overrun” 1a 95%, nghién ctru cia Homayouni va
cong su (2008) cho thiy mat d6 vi khuan
Bifidobacteriulactis (Bb-12) va Lactobacillus
casei (Lc-01) trong kem da giam manh tuong Gng
2,9 log CFU/g va 3,4 log CFU/g sau 180 ngay bao
quan [8]. M4t d6 cua vi khudn L.plantarum trong
kem da voi gia tri “overrun” dat khoang 64% sau
90 ngay bao quan chi con dudi 6 log CFU/g tir 8,3
log CFU/g ban dau ciing di dugc bio céo boi
Hoda va cong sy (2014) [7].

Két qua tuong tu ciing thu duoc trong nghién
clru nay cho thdy, véi gia tri “overrun” 1a 60% &
cac mau ddng hoa déu cho ti 1¢ sdng ciia vi khuén
probiotic thip hon so véi mau khong dong hoa &
cung diéu kién bao quan (hinh 1). Diéu nay 1a do
qué trinh dong lanh két hop voi khudy tron trong
giai doan lam kem da da lam gia tang luong oxy
gdy anh huong tiéu cyc dén mat do cua vi khuan
probiotic. Nghién ctru nay ciing cho thiy, sau 100
ngay bao quan ¢ cac mau déu c6 mat do vi khuan
probiotic dat yéu cau vé san pham bd sung
probiotic (hinh 1).

3.2 Anh huong cia qud trinh dong héa, thoi gian
bdo quan t6i kha ndang chong chiu diéu kién
SGF va SIF cia L.casei va B.bifidum

Anh huéng cia diéu kién SGF va SIF ciing nhu
ti 16 song sot cia vi khudn L.casei va B.bifidum
theo thoi gian bao quan dugc trinh bay ¢ hinh 2 va
hinh 3 (biéu do cot 1a mat do vi khuan Log CFU/g;
dd thi duong 1a ti 16 séng st cia vi khuan theo
thoi gian bao quan).

O diéu kién SGF, ti 1& séng sot cua vi khun
probiotic trudc va sau khi 4 trong SGF giam di
theo thoi gian bao quan san pham. Ti 1& sdng sot
ciia vi khudn probiotic trong cic miu LcDH;
LcKDH; BbDH va BbKDH trudce khi bao quan dat
tuong tng 89,70%; 89,95%; 84,62% va 85,14%,
sau 100 ngay bao quan, ti 1& sdng cua vi khudn
probiotic giam di (p<0,05) twong ng con 78,93%;
81,96; 75,25% va 78,47%. Trong qua trinh bao
quan, mau chtra vi khudn B.bifidum cho méat do té
bao cao hon (p<0,05) so v&i mau chtra vi khuan
L.casei (hinh 1). Tuy nhién, kha ning song sot ctia
B.bifidum trong moi trudong SGF thip hon
(p<0.05) so vai L.casei (hinh 2). Sy khac biét giira
mau dong hoa va khong dong hoa khong co ¥
nghia (p>0,05) trong subt 60 nay bao quan va sy
khéc biét (p<0,05) nay chi c6 y sau 100 ngay bao
quan kem d4 (hinh 2).

O diéu kién SIF, twong ty nhu ¢ didu kién SGF,

ti 1& séng st cuia vi khuan probiotic trudc va sau
khi u trong SIF giam di (p<O0, 05) theo thoi glan
bao quan. Tuy nhién, ti 1¢ vi khuan prob10t1c song
sot trong didu kién SIF cao hon so véi diéu kién
SGF (hinh 2 va 3).

Ti 1& sdng s6t clia vi khuan probiotic & bén mau
LcDH; LcKDH; BbDH va BbKDH trudc khi bao
quan dat twong Gng 89,01%; 89,12%; 90,16% va
89,35% sau 100 ngay bdo quan con 83,98%;
81,07%; 84,45% va 83,09% (hinh 2). Khac voi
diéu kién SGF, & diéu kién SIF sau 100 ngay bao
quan, sy khac biét gilra mau déng héa va khong
dong hoa khong cé sy khac biét vé mit théng ké
(hinh 3).
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Hinh 3. Mat d6 vi khuan probiotic trude va sau khi i trong méi
trudng SGF theo thoi gian bao quan. (abc tai cung mot thoi
diém ciia qua trinh 1 trong diéu kién SGF, nhiing gi4 tri dinh
kém véi nhitng chir cai khac nhau thi khac nhau c6 y nghia
théng ké (p<0,05))
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Hinh 4. Mat d6 vi khudn probiotic trudc va sau khi i trong moi
truong SIF theo thoi gian bao quan. (abe tai cling mét thoi diém
clia qué trinh  trong diéu kién SIF, nhing gia tri dinh kém véi
nhiing chit cai khéc nhau thi khac nhau c¢6 y nghia théng ké
(p<0,05))
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Sau qua trinh bao quan thi diéu kién pH thép
trong da day, mudi mat tir dich rudt... 1a mot trong
nhiing tic nhan 16n anh huong kha ning song ciia
vi khudn probiotic [14]. Kha ning chiu duoc diéu
kién mubi mat va da day khac nhau tiy theo chiing
va diéu kién kiém tra (truéc hay sau khi bd sung
vao san phém, n6ng d6 mudi mat, gia tri pH) [2,5].
Theo Eliana va cong su (2013) pH trong diéu kién
da day dao dong tir 1,5 dén 4,5 va gia tri nay thay
d6i phu thudc vao thoi diém an va loai thuc pham.
Ngoai pH thip, enzyme tiéu hoa (pepsin) trong da
day ciing da tac dong dang ké dén vi khudn. Pesin
két hop vé6i pH thap (tir 2,5 dén 3,5) da lam ting
hiéu qua tiéu diét vi khudn nho vao viéc phan giai
protein va hiéu qua khang E.coli ctia pepsin c6 lién
hé dén pH va nong do enzyme st dung [15]

Ngoai diéu kién SGF, diéu kién mudi mat ciing
gdy tic dong dén vi khuén probiotic. Mudi mat gay
tac dong 1én mang té bao vi khuan, lam giam pH
ndi bao, gy co mang nguyén sinh va vi khuan
gram duwong dé tac dong boi didu kién mudi mat
nhiéu hon vi khuan gram am [14].

Nghién ctru cua Cristina va cdng su (2002) cho
thay, L.johnsonii Lal dang twoi c6 kha ning song
trong diéu kién mudi mat cao hon so v&i dang bao
quan lanh nhung sy khac biét nay chua du dé xac
dinh sy ton thuong 13 do qua trinh lanh dong gay
ra. Nhém nghién ctru ciing cho ring khong co sy
khac biét v& mirc do nhay cam cua ching dang
tuoi va dang bao quan lanh trong diéu kién SGF
[2]. Tuy nhién, két qua nghién ciru cua chung toi
ddng tinh v&i bao cao cua Priscilla va cong su
(2014) cho rang Bifidobacterium animalis trong
kem da sau 120 ngay bao quan nhay cam véi moi
treong SGF hon (p<0,05) so vdi 30 ngay bao quan
[16]. Trong nghién ctru cua chung toi, diéu kién
bao quan da anh huong dén mat d6 vi khuan khi u
trong moi truong SGF va SIF. Thoi gian bao quan
cang dai thi mirc nhay cam cua vi khuén probiotic
d6i voi moi truong SGF va SIF cang 16n (hinh 2
va 3). Theo chiing t6i, diéu nay 14 do qua trinh bao
quéan lanh theo thoi gian dai da gay ton thuong té
bao vi khudn do d6 1am ting tinh nhay cam cua cac
chung vi khuin nay déi véi méi truong SGF va
SIF. Su khac biét gitra miu c6 dong hoa va khong
dong hoa chi c6 ¥ nghia (p<0,05) sau 100 ngay bao
quan v6i moi truong SGF (hinh 2). Tuy nhién, sy
khéc biét nay khong du dé cho thdy oxy c6 anh
huong dén kha ning chéng chiu cta vi khuin
probiotic trong méi truong SGF.
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truong 1y tuong dé dwa vi khudn probiotic vio
trong khau phan an ciia con nguoi. Tuy nhién, qua
trinh ddng héa trong san xuat kem d va diéu kién
bao quan kem d4 anh huong dén kha ning sdng sot
ctia L.casei va B.bifidum. Qua trinh dong hoa trong
san xuat kem d4 da anh huong dén kha ning séng
sot cua L.casei va B.bifidum trong qua trinh béo
quan kem da so voi miu khong ddng héa. Diéu
kién lanh (-18°C) trong qua trinh bao quan kem da
da lam anh huong dén kha ning chong chiu diéu
kién SGF va SIF cua L.casei va B.bifidum. Qua
trinh bao quan cang dai, kha ning chdng chiu ctia
vi khuan probiotic v6i méi truong SGF va SIF
cang thép, trong d6 su khac biét ¢ gitra miu c6
ddng hoéa va khong ddng héa sau 100 ngay bao
quan chi co y nghia (p<0,05) khi kiém tra trén moi
truong SGF.
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Abstract— Bifidobacterium bifidum or Lactobacillus casei were added independently into ice cream
with or without homogenization. The viability of probiotic bacteria during storage, in simulated gastric
fluid (SGF) and simulated intestinal fluid (SIF) was investigated. The results showed that the viability of
Bifidobacterium bifidum and Lactobacillus casei in ice cream samples was significantly decreased during
100 days of storage. The homogenization in ice cream processing was a significant effect on the survival
of L.casei and B.bifidum during frozen storage time. In addition, frozen storage time affected the viability
of these strain when incubating in SGF and SIF conditions. The longer storage time, the more sensitive
probiotic in SGF and SIF condition. The result also indicated, in SGF condition, the difference between
homogenization and non-homogenization samples was only statistically significant (p<0,05) after 100
days of storage.

Index Terms— Lactobacillus casei, Bifidobacterium bifidum, ice cream, homogenization, frozen storage.



