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TOM TAT

Trong nghién ciru nay, anh hwéng cda
prebiotic Galactooligosaccharide (GOS)
(0% va 2% wiv) 1én khd ndng séng sét cda
L.casei (AS186) vi goi béi whey protein 10%
(w/v) va maltodextrin 5% (w/v) bang ky thuét
sy phun duoc khdo séat. Ché phdm duoc
kiém tra kich thuéc, céu trac bé mét cing
nhw mét dé L.casei trong suét 50 ngay bdo
qudn & 100C va trong diéu kién da day
(SGF) va mudi mét (SIF). Két qué nghién
ctru cho thdy, viéc bé sung thém GOS
khdng énh hudéng dén kich thuéc va céu
trac bé mat cda ché phdm. C4 hai ché phdm
khéng bé sung (WM) va c6 bé sung GOS
(WMG) déu cé kich thuéc vao khodng 3 um
dén 11 pm. Khéng c6 sw khac biét nao vé ti

lé séng s6t cla L.casei & hai mdu WMG va
WM. T/ 1é L.casei séng sét sau sdy dat
86,78% va 86,14% tuwong tmg véi hai mau
WMG va WM. Mat dé L.casei sau 50 ngay
bao quan giam di 0,44 va 0,63 log(CFU/q)
twong Umg véi ché phdm WMG va WM. Ca
hai ché phdm déu dat mat do L.casei trén 6
log(CFU/g) sau 2 gi¢ G trong diéu kién SGF
va 4 giortrong SIF. Ché phdm vi géi bang ky
thudt sy phun véi whey protein 10% (w/v)
va maltodextrin 5% (w/v) la chat mang cho
hiéu qua bao vé L.casei cao, trong do
maltodextrin vira hé tro cho qué trinh sdy,
vtra thé hién day du vai trd cda mét prebiotic
nén viéc bé sung thém prebiotic (GOS) la
khong can thiét.

Ter khoa: vi géi, sdy phun, whey protein, maltodextrin, GalactoOligoSaccharide
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1. GIOI THIEU

Céc thtr nghiém 1am sang dd chung minh
rang, su gia ting sd lwong cac vi khuan probiotic
trong rudt gitip tang cuong su lanh manh ctia ruét
va chéng lai bénh tat [1]. Tuy nhién, nhiéu
nghién ctru cho thay sb luong probiotic dén dugc
nhitng vi tri ma n6 c6 thé mang lai nhiing loi ich
thuong rat thap [2]. Nhiing tac nhan gay nén su
sut giam dang ké s6 luong probiotic bao gom:
pH tha‘ip, su hién dién caa oxy trong san phém,
nhiét d6 bao quan... va diéu kién cuc doan cua
hé tiéu hoa [3,4,2]. Ky thuat vi goi ra doi nham
tang cudng kha ning séng sot cua probiotic trong
nhitng diéu kién bat loi [5,4,6,2].

Cac k¥ thuat vi goi thuong dugc s dung
trong vi goi probiotic bao gdm k¥ thuat nén dumn,
k¥ thuat nhii héa... va k¥ thuat sdy phun [4,2].
K§ thuat nén dun 1a phuong thuc tao ché pham
vi goi don gian nhét. Tuy nhién, kich thudc lon
cua ché pham thu duoc tir ky thuat ndy anh
huong dén cam quan caa san pham [2]. Ky thuat
nhii hoa cho kich thudc ché phdm nho hon va
tiém nang ung dung trong san xuét 16n. Vi
phuong phap nay, kich thudc ché pham van con
I6n, gay anh huong dén cam quan [4]. Ngoai ra,
ché pham vi g6i tir ki thuat nhii hoa c6 gia thanh
cao hon ky thuat nén dun do tiéu t6n dau trong
qué trinh tao ché pham [7]. Ky thuat siy phun
v6i wu diém cho ché phdm kich thuéc nho,
khong anh huong dén cam quan, hiéu qua kinh
té va c6 thé ting dung trén quy mé lén [4,2]. Tuy
nhién, diém yéu cua ky thuat sdy phun d6 1a ti Ié
séng thap va khong 6n dinh trong qué trinh bao
quan, cting nhu khong hiéu qua trong viéc bao
vé probiotic trong didu kién da day nhan tao [8].
Nghién ctu cua Ding va cong su (2009) cho
thy, chat mang dung dé vi g6i c6 vai trd quan
trong trong viéc bao vé vi khuan probiotic trong
qua trinh bao quan va trong diéu kién mudi mat

va da day [5]. Do dé, viéc lya chon chat mang
rat can thiét dé bao toan hoat tinh cua probiotic.

Maltodextrin 1a san pham thay phan cua
tinh bot c6 dac tinh cuia mot prebiotic va thuong
dugc sir dung trong say phun véi vai tro 1a chat
mang véi dic diém chdng bam dinh vao thanh
thiét bi trong qua trinh siy [9]. Trong khi dé
whey protein 1a san pham phu trong cdng nghiép,
ché pham vi géi probiotic bai chat mang nay da
néng cao dang ké hiéu qua vé probiotic trong cac
nghién ciru trude day [10,3,11]. Do do, su két
hop giita hai chat mang nay sé cai thién kha ning
sbng caa probiotic trong qua trinh say phun ciing
nhu trong diéu kién bao quan.

Prebiotic la nhitng cacbonhydrate mach
ngan ma enzyme cia co thé nguoi khong thé
phan cit duoc nhung lai 13 ngudn co chat cho vi
khuan probiotic khi dén dai trang [2]. Do vay,
nhiing san pham dwoc bd sung ca probiotic va
prebiotic sé tang cuong lam tang thém nhiing loi
ich cho co thé va dugc goi la synbiotic [1]. Vai
tro cua prebiotic trong viéc nang cao kha nang
sbéng cua prebiotic da dugc béo cdo trong nhiéu
nghién ctru trude day [12,13]. Tuy nhién, nghién
ctu vé su két hop caa cac prebiotic nham nang
cao hiéu qua bao vé probiotic van chua duoc bao
cao day du. Vi vay, trong nghién ciu nay, anh
huong cua prebiotic GalactoOligoSaccharide
(GOS) (0% va 2% w/v) lén kha ning song sot
cua L.casei vi géi boi whey protein 10% (w/v)
va maltodextrin 5% (w/v) bang ky thuat siy
phun duoc khao sat. Ché phdm duogc kiém tra
kich thudc, cdu tric bé mat ciing nhu mat do
L.casei trong sudt 50 ngay bao quan & 10°C va
trong diéu kién da day (SGF) va mudi mat (SIF).

2. VAT LIEU VA PHUONG PHAP
2.1 Chiing vi sinh vat, diéu kién nudi ciy va
thu nhan.
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Gidng vi khuan: Lactobacillus casei
(AS186) duoc nhan giéng trén moi truong MRS
& 37°C sau 20 gid nudi ciy, sinh khéi duoc thu
nhan va dung cho qué trinh vi goi tiép theo.

Dung dich whey protein concentrate
(PureBulk, M¥) duoc chuan bi theo md ta cua
Wichchukit va cong su (2013) voi vai thay dbi
[11]. Quy trinh dwoc tom tat nhu sau: dung dich
whey protein 20% (w/w) dugc chuan bi voi nude
cit va dugc khudy trong 1 gio ¢ nhiét do phong.
Dung dich whey protein sau d6 duoc bién tinh &
nhiét @6 80°C trong 10 phdt.

2.2 Ché pham siy phun

Quy trinh tao ché pham L.casei khéng b
sung GOS (PureBulk, M¥) (mau WM) bing k§
thuat say phun dwoc thuc hién theo mé ta cua
Adja va cong su 2014 véi vai thay ddi duoc tom
tat nhu sau [14]: H3n hop gom sinh khdi L.casei,
whey protein 10% (w/v) va Maltodextrin 5%
(w/v) (Roquette, Phap) duoc tién hanh sy phun
(SDO6AG, Labplant, UK) theo co cdu phun
swong dang voi phun ap luec khi nén vai cac
thong s: luu lwong nhap liéu: 4,5 mi/phdt,
duong kinh kim phun 0,5 mm, p suét la 2 atm,
nhiét d dau vao 1a 110°C, nhiét do dau ra la 65-
70°C.

Ché pham bé sung GOS (mau WMG) duoc
tién hanh twong tu nhu trén véi GOS 2% (W/V)
dugc bd sung trong qué trinh siy phun.

Mat d6 L.casei trudc va sau qua trinh siy
phun ciing nhu sau mdi 10 ngay bao quan va lién
tuc trong 50 ngay duoc kiém tra.

2.3 Kiém tra hinh thai va kich thwgc ché pham
vi goi.

Ché pham vi goi duoc chup SEM dé kiém
tra cAu tric bé mat va kiém tra kich thuéc trung
binh ciia hat vi g6i bang may HORIBA LA-920.

2.4 Kiém tra mat d9 caa L.casei trong diéu
kién mudi mat va da day nhan tao

Mai trudong da day (SGF) bao gém 9 g/l
NaCl + 3 g/l pepsin diéu chinh dén pH 2 bang
HCI 5M va mubi mat nhén tao (SIF) bao gdbm 9
g/l NaCl + 3 ml/I mat bo diéu chinh dén pH 7
bang NaOH 5M. O mau chira ché pham vi goi,
mét d6 L.casei dugc kiém tra vao ngay 1 va ngay
50 cua qua trinh bao quan. Mau chira cac té bao
tu do dugc cho 1am mau déi chung. S6 wong té
bao séng duoc kiém tra gian tiép bang phwong
phap trai dia.

2.5 Phan tich théng ké

TAt ca cac nghiém thirc dugc lap lai ba lan
dé tinh gi tri trung binh, do léch chuan va kiém
dinh Tukey HSD dung dé so sanh sy khac biét
gitta cac nhom. S6 liéu duge xur Iy théng qua
phan mém R phién ban 3.0

3. KET QUA VA BIEN LUAN

3.1 Hinh anh va kich thwéc trung binh cia
ché pham vi goi

Kich thugc trung binh va hinh anh hién vi
dién tir (SEM) cua ché pham vi géi duoc trinh
bay ¢ hinh 1 va 2. Két qua thu dwoc cho thay,
kich thudc trung binh cua ca hai dang ché pham
déu twong duong va giéng nhau vé ciu tao bé
mat ché pham. Ca hai ché pham vi géi c6 kich
thudc dao dong tur 3+11 pum va kich thuéc trung
binh 14 6,3 um (hinh 1). Hinh anh chyp SEM cho
thdy, cau truc hat hinh cu va bj 18m & bé mit.
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Hinh 2. Anh chup hién vi dién tir coa ché pham vi
g6i. (Hinh a va b: ché pham WM va WMG)
Hién twong 16m trén bé mat ché pham vi goi
da duogc bao céao trong cac nghién ciru trude day
[12,3,8,15]. Carlise va cong su (2012) cho rang,

cau trdc bé mat cua ché pham vi g6i khong anh
huong boi chat mang [12]. Theo Rodriguez va
cong su (2007), hién tuong 16m cua ché pham
phu thudc bai nhiét d6 siy va qué trinh say théng
thuong (nhiét do dau vao 140°C va nhiét do dau
ra 60°C) gay nén nhiing vét I6m trén bé mat ché
pham [15].

Kich thuéc cua ché pham vi géi bang ky
thuat siy phun thuong co kich thuéc nho
[12,8,6]. Diéu nay mang lai loi thé vé khia canh
cam quan ma ky thuat nén dun va nhii héa khong
lam dugc. Tuy nhién, cling nhu ky thuat nhii hoa,
kich thudc ché pham tir qua trinh sy phun khong
dong déu (hinh 1,2).

Nghién cuau cia O'Riordan va cong su
(2001) véi chat mang la tinh bt bién tinh cho
kich thudc trung binh vao khoang 5 um [8]. Kich
thuge ché pham vao khoang 5,6 dén 5,9 um Vi
chat mang 1a tinh bét tw nhién ciing duoc bao cao
boi Sandra va cong su (2014) [6]. Nghién ciu
cia Carlise va cong su (2012) cho thiy, ché
pham say phun B.bifidum véi chat mang la sira
gay va sira gay két hop véi prebiotic cho kich
thude ché pham tir 14,45 dén 18,78 pum [12].

Sandra va cong su (2014) cho rang, kich
thudc cua ché pham vi géi khong bi anh huong
boi nong do cua chat mang ciing nhu nhiét do
dau ra cua qué trinh say phun [6]. Viéc bo sung
thém inulin vao sira gay trong qua trinh sdy phun
khéng anh huong dén kich thudc cua ché pham
vi g6i [12]. Két qua twong ty thu dwoc tir nghién
ctru cua chung tdi cho thay, viéc bd sung thém
GOS trong qua trinh say phun da khéng anh
hudng dén kich thudc va cau trdc bé mat cua ché
pham vi g6i (hinh 1, 2).

3.2 Mat d¢ caa L.casei sau qué trinh siy phun
va trong qua trinh bao quan ché pham
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Mat do L.casei sau qua trinh sy phun va
theo thoi gian bao quan ché phdam & 10°C dugc
trinh bay ¢ hinh 3. Két qua thu duoc cho thay,
lwong L.casei mit di sau qua trinh say phun cua
hai ché pham WM va WMG la tuong duong
(p>0,05) nhau vao khoang 1,25 va 1,31
log(CFU/g) twong Gng V6i 86,14% va 86,76%.
Ca hai ché pham déu duy tri mat do L.casei
khoéng d6i sau 20 ngay bao quan ché pham. Mat
d6 L.casei trong ché pham WMG cao hon so véi
ché pham WM sau 10 va 20 ngay bao quan. Tuy
nhién, tir ngay 30 cua quéa trinh bao quan mat do
L.casei trong ca hai ché pham nay khong c6 su
khac biét (hinh 3). Mat d6 L.cassei sau 50 ngay
bao quan giam nhe 0,44 va 0,63 log(CFU/qg)
twong tng véi mau WM va WMG.

K§ thuat say phun probiotic cho hiéu qua
kinh té va d& dang tng dung trén quy mad Ién [2].
Tuy nhién, nhiét do sdy phun 1a mét trong nhing
nguyén nhan gay chét té bao sau siy [9,6]. Viéc
gia ting nhiét d6 sdy phun anh huéng dang ké
dén ti 1¢ séng cua probiotic. Ti 1& séng cua
probiotic giam manh gan 55% khi nhiét d6 dau
Va0 ciia qué trinh sy phun 12 130°C [9] va giam
dén 80% khi nhiét do dau vao la 150°C [6], trong
khi ti 1& té bao séng s6t c6 thé dat 81,17% Véi
nhiét d6 dau vao cua qué trinh siy 1a 100°C [9].
Nhiét d6 diu vao trong nghién ciru cia chung toi
14 110°C cho hiéu qua bao vé cao nhat. Nhiét do
dau vao cua qué trinh siy phun thap s& lam cho
san pham thu dugc c6 d6 am cao [14].
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Hinh 3. Mat do cua L.casei sau sy va theo thoi gian
bao quan.

213 gid trj trung binh giga hai ché pham, sy sai
khac ky tw c6 y nghia sai biét vé mat thong ké
(p<0,05)

ABC gia trj trung binh theo thoi gian bdo quan
ché pham, su sai khéc ky tw ¢6 y nghia sai biét
vé mat thong ké (p<0,05)

Mot thanh phan khac anh huéng dang ké
dén ti 1& sdng cua probiotic trong qué trinh siy
phun d6 12 chit mang. Nghién ciru cia Sandra va
cong su (2014) cho thay, tinh bot (10+20% wiv)
cho hiéu qua bao vé tét hon so véi inulin
(10+20% w/v) trong cing diéu kién say phun voi
mat d6 L.rhamnosus sau siy dat trong ung dat
65+74% va 43+54% [6]. Tuong tu, nghién cuau
cia Ananta va cong su (2005) cho thiy,
L.rhamnosus GG khi vi géi boi sira gy (20%
w/v) bang ky thuat siy phun voi nhiét 6 dau ra
80°C cho ti I séng dat 60% [16]. Theo Ananta
va cong su (2005), ton thuong mang té bao va
mtrc d6 pha huy mang té bao khi gia ting nhiét
d6 dau ra la nguyén nhan chinh gay chét té bao.
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Trong nghién ciru cta chiing toi, su két hop
gilra whey protein va maltodextrin cho hiéu qua
bao vé L.casei hiéu qua vai ti 1& sbng dat 86,14%
(hinh 3). Piéu nay dat dwoc la do su xuat hién
cla protein trong méi trudng co thé gidp on dinh
protein noi bao cua probiotic trong qué trinh séc
nhiét [9]. Ngoai ra, sw c6 mat cua maltodextrin
¢6 vai tro lam ting nong do vat liéu vi goi va ting
ti I¢ sng cua probiotic trong qua trinh siy phun
[14,9]. Diéu nay gitp cho su két hop gitra whey
protein va maltodextrin (ché pham WM) nang
cao hiéu qua ti 1& sdng cua L.casei (hinh 3).

Mat d6 probiotic on dinh trong qua trinh
bao quan la can thiét. S6 lwong probiotic phai
dam bao dat trén 107 (CFU/qg) tai thoi diém tiéu
thu san pham [17]. Piéu nay cho thay, chat mang
vi g6i can dam bao hiéu qua bao vé probiotic
trong qua trinh sy ciing nhu trong diéu kién bao
quan. Viéc sir dung prebiotic 1am chit mang vi
g0i probiotic thuong cho hiéu qua bao vé
probiotic trong qué trinh bao quan khoéng cao
[14,6]. Nghién ctru cua Adja va cong su (2014)
cho thay, maltodextrin (10% wi/v) gip nang cao
ti 1¢ séng cua Bifidobacterium [1]. Tuy nhién,
mat do Bifidobacterium sau 30 ngay bao quan
van giam nhiéu véi khoang 3 log(CFU/g) mét di
sau 30 ngay bao quan va viéc gia tang thém nong
d6 maltodextrin ciing khong cai thién kha nang
sbéng cua Bifidobacterium [14]. Twong tu, mat d6
L.rhamnosus giam tir 1,74 dén 2,26 log(CFU/g)
(tuy theo ndéng do inulin) sau 32 ngay bao quan
duoc bao céo boi Sandra va cong sy (2014) [6].
Vi viy, theo ching t6i, can két hop cac chit
mang khac nhau dé ting hiéu qua bao vé
probiotic. Trong nghién ciiu ciia chling toi, sur két
hop giira whey protein va maltodextrin cho hiéu
qua bao vé L.casei 6n dinh trong quéa trinh bao
quan véi 0,63 log(CFU/g) té bao mit di sau 50
ngay bao quan (hinh 3). Theo Millgvist va cong
su (2001), qué trinh sdy phun 1am cho whey

protein bj bién tinh va két tu lai. Piéu nay lam
tao nén birc tudng bao vé probiotic trong diéu
kién bao quan [18].

Két qua nghién ciru cia ching tdi ciing cho
thdy, & mau bd sung thém prebiotic GOS (ché
pham WMG), mat do L.casei c6 cao hon so véi
mau WM (hinh 3). Tuy nhién, sy khac biét nay
khéng c6 ¥ nghia (p>0,05) vé mat thdng ké. Theo
Karrtheek va cong su (2013), maltodextrin ngoai
vai tro hd trg qué trinh sdy phun, maltodextrin
con c6 vai tro nhu prebiotic [9]. Theo ching téi,
lugng maltodextrin (5% wi/v) trong nghién ctu
d4 thyc hién day du vai tro cia mot prebiotic nén
viéc bd sung thém prebiotic (GOS) d4 khong cai
thién thém kha ning séng cua L.casei trong qué
trinh bao quan (hinh 3).

3.3 Ti Ié song cua L.casei trong SGF va SIF

Kha nang sdng s6t cua L.casei trong SGF
va SIF sau 1 ngay va 50 ngay bao quan duoc
trinh bay & hinh 4. O té bao tu do, trong diéu kién
SIF, sb luong té bao giam tir 8,2 log (CFU/mL)
ban dau con 6,02 log (CFU/mL) sau 4 gio u va
trong diéu kién SGF, khong con té bao nao séng
sot sau 2 gio 4. Trong khi d6, mat do L.casei
trong cac mau vi goi van dat trén 6 log(CFU/g)
trong ca SGF va SIF. So vé&i ngay dau cua qué
trinh bao quan, mat do L.casei sau khi u trong
SGF va SIF vao ngay 50 cuia qua trinh bao quan
giam di nhiéu hon. Mat d¢ L.casei & mau WMG
cho sé luong té bao séng cao hon so v6i mau
WM. Tuy nhién, sy khac biét gitra hai mau
khéng c6 y nghia (p>0,05) vé& mit thong ké
(hinh 4).
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Hinh 4. Mat do L.casei sau khi u trong SGF va SIF
sau 1 va 50 ngay bao quan

Kha ning sdng sot trong diéu kién SGF va
SIF la mat tiéu chi quan trong danh gia hiéu qua
cua probiotic. Nghién cuu cia O'Riordan va
cong su (2001) cho thay, viéc st dung tinh bot 1a
chat mang vi g6i bang ky thuat siy phun da
khéng cai thiéen kha niang séng cua
Bifidobacterium trong diéu kién SGF so Véi
dang tu do [8]. Tuy nhién, v&i whey protein Ia
chit mang dd cho hiéu qua bao vé
Bifidobacterium trong diéu kién SGF tét hon so
v6i dang tu do vai lwong té bao mat di twong tng
0,73 so véi 1,51 log(CFU/g) [3].

Trong nghién ctu caa ching t6i, ca hai ché
pham WM va WMG déu cho hiéu qua bao vé
L.casei cao hon dang ké so véi dang tu do (hinh
4). Theo chiing t6i, diéu nay 1a do whey protein
V6i dac tinh dém cao [10] cling véi maltodextrin
VGi vai tro nhu prebiotic [9]. lyer va cong su
(2005) cho rang & cac probiotic co co ché trao
dbi co chat dic biét hiéu qua ddi voi céc
prebiotic hon 1a cac dudong don [13]. Su két hop
nay da gilp nang cao ti 1é sdng cua L.casei trong

diéu kién SGF va SIF. Nghién ctu cua ching ti
ciing cho thdy viéc bd sung thém prebiotic
(GOS) d4 khoéng cai thién thém ti 1& séng cua
L.casei trong diéu kién SGF va SIF (hinh 4).

4. KET LUAN

Ung dung k§ thuat siy phun trong vi géi vi
khuan probiotic 1a huéng nghién ctru mang lai
hiéu qua vé mat kinh té, trong do6 viéc lra chon
chat mang c6 y nghia quan trong trong viéc nang
cao ti 1& séng cua vi khuan probiotic trong qua
trinh siy phun, diéu kién bao quan sau siy phun
ciing nhu trong diéu kién méi truong da day va
mudi mat. Két qua nghién cau caa ching tdi cho
thay, viéc bd sung thém prebiotic GOS khéng
gilip nang cao thém kha nang sdng cua L.casei
trong qua trinh siy phun, qua trinh bao quan
ciing nhu trong diéu kién SGF va SIF. L.casei vi
g6i bang k¥ thuat sdy phun véi chat mang whey
protein két hop véi maltodextrin d nang cao
dang ké ti 1& séng cua L.casei. Ti I& séng cua
L.casei dat 86% sau qué trinh siy phun va mat
d6 L.casei trong diéu kién SGF va SIF sau 1 ngay
va 50 ngay bao quan van dam bao trén 6
log(CFU/g). Su két tu trong qua trinh siy phun
cling véi tinh chat dém caa whey protein két hop
v6i maltodextrin c6 vai tro hd tro qua trinh siy
cung voi dac tinh caa mét prebiotic gitp tao nén
ché pham vi gi cho hiéu qua bao vé L.casei cao
ma khéng can bé sung thém prebiotic GOS. Véi
dic diém dang kho, ché pham vi g6i bang ky
thuat siy phun cho hiéu qua bao vé L.casei cao
hira hen tiém nang tng dung vao nhiéu san pham
khéac nhau.
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ABSTRACT

In this study, the effect of
Galactooligosaccharide (GOS) (0% va 2%
w/v) on microencapsulated L.casei in whey
protein 10% (w/v) and maltodextrin 5% (w/v)
by spray dry method were investigated. The
physical characterization included analysis
of morphology, particle size. The viable cell
counts of the microcapsule were determined
during storage for 50 days at 100C and in
simulated gastric fluid (SGF) and intestinal
fluid (SIF). All microcapsules with (WMG
sample) or without GOS (WM sample) in this
study showed similar morphology and
particle size, between 3 to 11um. There no
differences between WMG and WM sample
in cell viability were observed. For spray dry

conditions tested in this work the cell viable
yield with WM sample about 86.14%
whereas for WMG sample about 86.78%.
The viability of the microcapsules in WMG
and WM were reduced about 0.44 and 0.63
log(CFU/q), respectively and remained > 6
log(CFU/q) after 2 hour in SGF or 4 hour in
SIF incubating. Microcapsules made by
spray dry method with whey protein 10%
(whv) and maltodextrin 5% (w/v) as
encapsulating which enhancing L.casei
survival, maltodextrin’s role not only as a
wall material in microencapsulation but also
as a prebiotic potential, eventually leading
to added GOS was not necessary.

Keywords: Microencapsulation, viability, maltodextrin, GalactoOligoSaccharide, whey

protein, L.casei
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