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TOM TAT

Trong nghién ctru nay, k¥ thuat bao géi nén dun (EM) va nhii hoéa (IM) (c6 va khong co
bd sung c6 ngot) dén hiéu suét bao goi va kha ning ton tai cua Lactobacillus plantarum LV
11 trong dich da day nhan tao (SGF) va mudi mét nhan tao (SIF) duoc khao sat. Qua trinh bao
g6i bang ky thuat EM cho hiéu qua bao gbi cao hon (p < 0,05) so v6i IM & cing ndng do
alginate, trong do, alginate 2% (w/v) cho hiéu qua bao go6i tot nhat & ca hai ky thuat. O khao
sat diéu kién dich tiéu héa nhén tao, L. plantarum tu do nhay cam véi didu kién pH thép va
khong con té bao séng sot nao dwoc ghi nhan sau 2 gid t. Mirc dd nhay cam cuaa L. plantarum
dbi voi moi truong SGF cao hon dang ké so voi moéi trudng SIF, trong d6 k thuét vi bao cho
hiéu qua bao vé L. plantarum cai thién dang ké so véi té bao tu do. Viée bd sung cé ngot vao
qué trinh bao goi 1a can thiét giup cai thién kha ning séng cta vi khuén L. plantarum trong
diéu kién dich tiéu hoa nhén tao. K§ thuat vi bao nén dun gitip cai thién kha ning sdng sot cua
L. plantarum trong diéu kién dich tiéu héa nhan tao hiéu qud hon so v6i k¥ thuat nhii hoa. K§
thut nhil héa v6i kha ning tao ché pham kich thudc nho nhung van dam bao hiéu qua bao vé
vi khuan probiotic, cho thay tiém niang (mg dung vao cac san pham thuc pham doi hoi cao vé
madt cam quan.

Tuwr khoa: Cé ngot, probiotic, nhil hoa, nén dun, tiéu héa nhan tao, bao goi.

1. MO PAU

Probiotic la vi sinh vat séng ma khi dugc st dung véi ) lugng thich hop s€ mang lai loi
ich strc khoe cho vat chii, ma hau hét mét sb tac dung c6 loi cho strc khoe cia probiotic déu
lién quan dén hé tiéu hoa [1, 2]. Tuy nhién, dé mang lai loi ich sirc khoe thi s6 lwong probiotic
trong cic san pham phai dat trén 10° - 10’ CFU/g hodc CFU/mL [3]. Vi khuan lactic 1a nhitng
vi sinh vat probiotic quan trong nhat thuong lién quan dén dudng tiéu hoa cia con nguoi [1].
Piém dang quan tdm 1a kha ning ton tai ciia hau hét cac vi sinh vat probiotic c6 thé bi anh
hudng bdi cac yéu t6 nhu diéu kién bat loi cua duong tiéu hoa, ma tran thuc phém nhiét do
trong qué trinh ché bién va bao quan [4]. Do dé, nang cao kha nang sdng cuia vi khuan problotlc
vuot qua cac anh hudng cia cac tic nhan trén 1a rat can thiét, trong d6 cong nghé bao goi la
mot giai phap thich hop va hi€u qua. Ky thuat bao goi gitip tach probiotic ra khoi méi truong,
tir d6 co thé giam thiéu ton that té bao vai ty 1& giai phong duge kiém soat trong cac diéu kién
cu thé nhu dudng tiéu hoa, dong thoi kéo dai thoi han str dung probiotic trong qua trinh bao
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quan [5]. Alginate 1a mot chit mang v6i kha ning tao gel khi c6 mit ciia cac ion canxi tao
thanh calcium-alginate duoc st dung rong rii dé “biy” cac vi khuan probiotic va la vat liéu
dugc chimg minh khéng doc hai va tuong thich sinh hoc [6-9]. Vé mat cau tao alginate 1a mot
polysaccharide di hop mach thang gom hai phan tir f-D-mannuronic acid (M) va a-L-
guluronic acid (G) lién két v6i nhau thong qua lién két 1— 4 glycoside, thu nhan duoc tir mot
s6 loai téo [6, 10, 11]. Trong cac nghién ctru trude day, ki thuat bao goi nay cho kha ning bao
vé tbt vi khuan probiotic trong diéu kién bét lgi [7, 10]. Tuy nhién, do tinh nhay cam véi méi
truong acid cua alginate dd lam cho cac sinh vat probiotic vi bao trong chit mang nay van bj
tac dong boi diéu kién pH thap. Do do, dé ning cao kha ning sdng st cta vi khuan probiotic
trong cac diéu kién bét loi, viéc két hop alginate v6i cic thanh phan bé sung di nhan duoc
nhiéu quan tam [12] Céc nghién ctru gan day da cho thay co ngot (Stevia rebaudlana) c6 do
ngot gip 100-300 1an sucrose, duoc su dung nhu mot chét tao ngot va thay thé duong trong
nganh cong nghiép thuc pham va dugc pham [13]. Ngoai ra, cac thanh phan trong c6 ngot
dugc chimg minh la déng vai trd nhu mét ngudn prebiotic, c6 tac dung kich thich sy phat trién
ctia vi khuan probiotic [14]. So v6i phuong phap nén dun, phuong phap nhii hoa de mo rong
quy md san xuit hon nho vao su tién loi cling nhu dé dang trong qua trinh san xudt boi tinh
san c6 nham mang lai hiéu quéa vé chi phi [15]. Thém vao do, cac yeu to vé ndng do, do nhot
ctia hon hop vi bao trude khi gel hoa, loai chat nhil hoa duogc st dung can duoc xem xét boi
ching s& anh huéng dén duong kinh cudi cung ciia vi hat [16]. Trong nghién ciru nay,
Lactobacillus plantarum LV 11 dugc bao goi bang k¥ thuat nén dun va nhii hoa, v6i sodium
alginate 1am chat mang chinh. Ché phdm bao goi dwoc danh gia so sanh vé hiéu suit bao gbi va
ty 16 séng cua L. plantarum duoc bao gbi bing ky thuat nhii hoa c6 va khéng c6 bd sung dich co
ngot & cac ndng do khac nhau trong dich da day nhan tao (SGF) va mudi mat nhén tao (SIF).

2. VAT LIEU VA PHUONG PHAP
2.1. Chuén bj chiing vi khuén

Lactobacillus plantarum LV 11 dugc cung cap tir bd suu tap giéng cia Khoa Cong nghé
Thyc pham, Truong Pai hoc Cong nghiép Thuc pham TP.HCM. Vi khuan L. plantarum duoc
hoat hoa trén moéi truong MRS agar va dugce nhan giong trén moi truong MRS long trong 24 gid
37 °C. Sinh khdi sau d6 duoc thu nhén sir dung trong qué trinh bao gbi cho cac budc tiép theo.

Co ngot (Stevia rebaudiana) ¢ dang kho dugc xay nho thanh bot min va dugc ray qua
véi kich thudce 0,5 mm. Dich c¢6 ngot duoc chiét xuat bang nudc nong (65 °C) ty 1& t6i wu 1:20
(c6 ngot: nudc) trong 3 gid. Dich trich ly duge str dung cho qua trinh vi bao tiép theo.

2.2. Ché pham bao géi cia L. plantarum
2.2.1. Bao g6i bang ky thudt nén din

Bao gbi bang k¥ thuat nén dun (EM) dugc mo ta theo phuong phép ciia Ezekiel va cong
su (2020) [12] véi vai thay d6i dugc tom tit nhu sau: Hon hop bao gém L. plantarum (10 Log
CFU/mL) va sodium alginate & cac néng d0 khac nhau 1,5%; 2,0% va 2,5% w/v duogc tiém
qua kim tiém v0 trung duong kinh trong 1a 0,813 mm vao 50 mL dung dich CaCl, 0,05M trong
30 phat. Ché pham sau d6 dugc thu nhan va danh gia higu qua vi bao.

Nong d alginate cho hiéu qua bao goi t6t nhat s& duoc st dung két hop véi dich c6 ngot
(0,5%; 1,0%; 1,5% v/v) theo quy trinh tuong ty nhu trén. Ché pham vi bao dugc khao sat trong
diéu kién dich tiéu héa nhan tao.

63



Lwu Hoang Diéu, Thai Ngoc Phuwong Uyén, Nguyén Thi Twong Vi, Ng6 Dinh Thi Kim Quyén. ..

2.2.2. Bao goi bang ky thudt nhii héa

Bao goi bang k¥ thuat nhii hoa (IM) dugc thyuc hién theo phwong phép cia Jin va cong
su (2020) [10] véi vai thay d6i dugc tom tat nhu sau: Hon hop bao gom L. plantarum (10 Log
CFU/mL) va sodium alginate & cac néng d6 khac nhau 1,5%; 2,0% va 2,5% w/v. Thém
100 mL dau va Tween 80 1,5% v/v vao cdc, sau d6 dem khudy trén may khudy tir 500
vong/phut trong 15 phut dé thu duoc hé nhil twong nude/dau. Thém tir tir 100 mL CaCl; 0,1M
vao coc va khudy trong 30 phut. Ché phim bao g6i dwoc thu nhan bang cach ly tim va rira
bang dung dich NaCl 0,9% (w/v) v6 tring.

Nong d alginate cho hiéu qua bao goi t6t nhit s& duoc st dung két hop véi dich co ngot
(0,5%; 1,0%; 1,5% v/v) theo quy trinh twong ty nhu trén. Ché phém vi bao dugc khéo sat trong
diéu kién dich tiéu hoa nhan tao.

2.3. Panh gi4 hiéu suit bao goi

Hiéu suit vi bao dugc thyuc hién theo phuong phap cua Ezekiel & cong su (2020) da dugc
chinh sira: Can 1 g ché phém cho vao binh tam gidc c¢6 nat mai dé vo trung, thém 99 mL dung
dich dém photphate va tién hanh dap mau trong 15 phut de cac vién nang dugc pha hily hoan
toan. Mau sau d6 duogc pha lodng xac dinh sb té bao sdng trén moi truong thach MRS sau
48 gio 1 ¢ 37 °C, thyuc hién tuong ty dbi voi L. plantarum ty do dugc ding dé dbi chung [12].
Tién hanh tinh hiéu suit bao g6i sau nhil hoa theo cong thirc:

Y.log sau vi bao

Hiéu suét bao goi = x 100%

Ylog truwéce vi bao
2.4. Anh huwéng ciia bao goi lz:?mg k¥ thuét nén dun va nhii héa dén kha niing séng caa
L. plantarum tw do va ché pham L. plantarum trong SGF va SIF

Kha ning ton tai cia L. plantarum tu do va vi bao trong diéu kién duong tiéu hoa méd
phong (GIT) duge mo ta theo phuong phép cua Arslan-Tontul va cong su (2017) [2] ¢6 chinh
sua va bd sung: Thue hién v6i 1 g mau duge u trong 9 mL dich da day nhan tao (SGF) (bao
gém 9 g/L NaCl va 3  g/L pepsin dugc hiéu chinh dén pH 2,5 bang dung dich HCI 5N) hogc
9 mL moi truong mudi mat nhan tao (SIF) (bao gom 9 g/L NaCl chira 3 mL/L mudi mat). Ty
1¢ song sot ciia ché pham bao goi L. plantarum dugce danh gia sau 2 gio 1 trong SGF hodc
4 gid 1 trong SIF. Cac mau chta L. plantarum ty do dugc dung dé ddi chung. Lugng té bao
L. plantarum séng sot trong ché pham bao géi dugc xac dinh bang phuong phap trai dia trén
moi truong thach MRS 1 ¢ 37 °C trong 72 gid, tién hanh lap lai 3 1an. Két qua dugc biéu dién
dudi dang Log CFU/g.

2.5. Phan tich théng ké
Tét ca cac thi nghiém dugc 1ap lai ba lan, va két qua dugc trinh bay duéi dang trung binh

+ d6 léch chuan. Kiém dinh Tukey (dung dé so sanh sy khac bit gilta cac nhom. Tét ca cac
tinh toan thong ké dugc thuc hién bang phan mém Sigmaplot phién ban 11.0.

3. KET QUA VA THAO LUAN
3.1. Anh hwéng ciia k¥ thuat bao géi dén hiéu suit vi bao
Anh huong cua ky thudt nén dun (EM) va nhi hoa (IM) t61 hiéu suét bao goi duoc trinh
bay ¢ Hinh 1. K€t qua thu dugc cho thay ky thuat EM cho hiéu qua bao géi cao hon (p <0,05)
s0 voi IM ¢ cung nong d6 alginate. Nhin chung, hi¢u qua vi bao ¢ k¥ thuat EM tang tir 90,67%
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Ién 98,82% khi gia ting ndng do alginate tir 1,5% (w/v) 1én 2,5% (w/v) trong khi & k¥ thuat
IM cho hiéu qua vi bao tir 89,15% 1én 96,32% tuong ung (Hinh 1).

Bao goi bang ki thuat nén din (EM)
B Bao g6i bang ki thuét nhi héa (IM)
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Hinh 1. Hiéu suat bao goi cia IM va EM i
3¢ 13 cac ki tir thé hién sy khac biét c6 y nghia (p < 0,05) giita cac mau.

Trong c4c nghién ciru trude day cho thiy, hiéu suét bao goi phu thudc vao ki thuit bao
6i dugce sir dung. Nghién ctru cua Dehkordi va cong sur (2020) chi ra ring chit mang alginate
c6 thé cho hiéu suat bao goi c6 thé dat 93,69% khi két hop cung voi whey protein [17]. Trong
khi d6, nghién ciru ciia Mokhtari va cong su (2017) sit dung sodium alginate 2,0% lam chat
mang dé bao géi Lactobacillus acidophilus va Bifidobacterium bifidum bang k thut nhii hoa
v6i hiéu suat bao goi dat 88,33% [18]. Mot nghién ctru khac ciia Zhang va cong sy (2015) su
dung pectin lam chét mang dé bao gbi Lactobacillus salivarius NRRL B-30514 bing phuong
phap nhii hoa cho hiéu suét bao goi dat 90% [19]. So v6i k¥ thuat nhii hoa, bao gdi vi khuin
probiotic bang k¥ thuat nén dun thuong cho hiéu qua vi bao cao hon. Nghién ctru cia
Mahmoud va cong su (2020) chi ra ring chit mang alginate két hop voi skim milk, dextrin,
whey protein isolate va chitosan 1am chit mang dé bao géi L. plantarum bang phwong phap
nén dun cho hiéu qua bao géi ghi nhan dugc tuong tng tir 94,94% - 98,11% [11]. Tuong tu,
nghién ciru ctia Ezekiel va cong su (2020) sir dung cac chat mang bao gdm sodium alginate,
sodium alginate két hop vai chitosan, tinh bot san va tinh bot hi-maize dé bao goi Lactobacillus
rhamnosus GG hiéu qua bao goi bang k¥ thuat EM dat trong khoang tir 98,10% dén 99,88% [12].
Két qua cho thay, hiéu qua bao goi bang k¥ thuat EM cao hon k¥ thut IM va nong d6 alginate
2% (w/v) cho hiéu qua bao goéi tét nhat & mdi k¥ thuat vi bao trong khao sat nay (Hinh 1).
Nong d chat mang alginate 2% (w/v) dugc lya chon dé danh gia vai tro clia ¢ ngot trong
diéu kién dich tiéu héa nhan tao.

3.2. Anh hwéng ciia bao goi bang ky thuat nhii héa dén kha ning song caa L. plantarum
trong SGF

Kha nang séng sot cua L. plantarum bao goi va tu do trong moéi truong SGF dugc trinh
bay ¢ Hinh 2. Két qua thu dugc cho thy kha nang sdng cua L. plantarum bi anh huong déng
ké boi diéu kién pH thap va khong con té bao sng sot nao dugc ghi nhan sau 2 gio u trong
diéu kién nay. Kha ning sdng sot cua probiotic bao goi dugc cai thién dang ké voi mat do te
bao dat dugc sau 2 gio u trong SGF 1a 4,35 Log CFU/g ¢ mau IM va 5,45 Log CFU/g & mau
EM tuong ung. Tac dong cua co ngot ciing thé hién rd thong qua ty 1¢ vi khuén probiotic séng
sot dugc cai thién dang ké (p < 0,05) khi gia ting nong do co ngot tir 0,5% téi 2% (V/v)
(Hinh 2). G miu IM, ty 1¢ song sot ciia L. plantarum dat dugc hiéu qua nhét v6i nong do co
ngot 1 1% (v/v), trong khi hiéu qua dat duoc & mau EM 1a 1,5% (v/v).
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@D4i chung (té bao khong vi bao) B Alginate 2% (w/iv)
B Alginate 2% (w/v) + stevia 0,5% @ Alginate 2% (w/v) + stevia 1,0%
E Alginate 2% (w/v) + stevia 1,5% O Alginate 2% (w/v) + stevia 2,0%
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Hinh 2. Anh huéng ctia bao goi bang k¥ thuét nhii hoa va nén dun dén kha ning séng
_cta L. plantarum trong SGF. )
abedefg |3 cac ki tw thé hién sur khac biét c6 ¥ nghia (p < 0,05) giita cdc mau.

Diéu kién dich tiéu hoa 12 mot trong nhiing tac nhan gay chét vi khuén probiotic. Nghién
ctru cia Jin va cong su (2020) chi ra rang Lactobacillus casei Shirota (LcS) sau 1,5 gid va 3
gid v6i SGF mat do té bao con lai twong tmg 14 4,84 va 3,57 Log CFU/g [10]. Tuong tu, nghién
ctru ctua Dehkordi va cong su (2020) cho rang méat do té bao L. acidophilus sau khi u 2 gi¢
trong SGF giam con 2,85 Log CFU/mL [17]. Diéu nay cho thdy diéu kién SGF vdi gia tri pH
thip 14 tac nhan gy chét cac vi khuan probiotic von rat nhay cam voi diéu kién moi trudong
nay [2]. Mic du cac ché phdm bao gbi da cho phép su khuéch tan cia dich tiéu hoa vao hat
lam giam kha ning séng cta probiotic. Tuy nhién, ty 18 chét thip hon dang ké so vdi té bao tu
do chi ra rdng qué trinh bao goi da cai thién kha ning ton tai cua cac ché phdm sinh hoc trong
diéu kién tiéu hoa nhan tao [20].

Mic du alginate duoc biét dén 1a mot chit mang duoc st dung phd bién dé bao goi
probiotic, tuy nhién chung probiotic bao goi van bi tac dong bai trong diéu kién dich da day [12].
Vi vay, cac nghién ctru két hop alginate voi cac thanh phan bd sung dugc thyc hién nham cai
thién kha ning séng sot ctia vi khuan probiotic trong diéu kién bat loi nay. Trong cac nghién
ctru trude day cho thy viée két hop alginate v6i cac thanh phan chat mang khac gitp cai thién
dang ké kha niang séng ctia vi khuan probiotic. Ezekiel va cong su (2020) ghi nhan duoc rang
kha ning song sot ciia cac té bao L. rhamnosus (LGG) duoc bao goi bang chat mang sodium
alginate két hop véi tinh bot san va tinh bot hi-maize cao hon so véi bao géi chi v6i chat mang
1a sodium alginate ¢ thir nghiém SGF [12]. Tuong tw, nghién ciru ciia Dehkordi va cong sy
(2020) cho rang khi tang néng do whey protein isolate va alginate thi kha nang song sot clia cac
té bao vi khuan probiotic L. acidophilus trong diéu kién thir nghiém & SGF cao nhat dén 87%
(so luong té bao ghi nhan 1a 8 Log CFU/mL) [17]. Két qua thu dugc tir nghién ctru cho thay viéc
bd sung co ngot trong qua trinh vi bao 1a can thiét gitp cai thién dang ké kha ning song cua
L. plantarum trong diéu kién djch tiéu hoa nhan tao (Hinh 2). C6 ngot c6 chira thanh phan duoc
chimg minh c6 vai trd nhu mét prebiotic [14], giup nang cao dang ké kha niang sng sot ctia vi
khuén probiotic trong diéu kién dich tiéu hoa nhan tao (Hinh 2). Két qua nghién ciru ciing cho
thdy c6 su khac biét vé ndng do co ngot bo sung trong qua trinh vi bao, trong d6 k¥ thuat vi bao
EM c6 nong do co ngot dat hiéu qua t6t nhét, cao hon so voi ki thuét vi bao IM.
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3.3. Anh hwéng ciia bao goi bang ky thuét nhii héa dén kha ning séng caa L. plantarum
trong SIF

Kha ning séng cua L. plantarum dang ché phém bao goi va ty do sau khi  trong SIF 4 gio
dugc trinh bay & Hinh 3. C6 su khac biét dang ké (p <0,05) gitra té bao ty do va té bao bao goi.
Khac v6i moi truong SGF, sy khac biét cua cac mau bd sung ¢ ngot ¢ cac nong d6 khac nhau
khong duge ghi nhan. Két qua thu dugc chi ra rang, mat do té bao tu do van song sot trong 4 gio
i & mdi trudng SIF véi s6 luong L. plantarum giam di 1,5 Log CFU/g. D6i v6i mau ché
phiam IM @ ¢ cing diéu kién mat do L. plantarum giam di twvong tng giam trong khoang
0,96 Log CFU/g, trong khi & mau EM ghi nhan & mirc gidm 0,76 Log CFU/g (Hinh 3).

Déi ching (t& bao khong vi bao) & Alginate 2% (w/v)
@ Alginate 2% (w/v) + stevia 0,5% @ Alginate 2% (w/v) + stevia 1,0%
@ Alginate 2% (w/v) + stevia 1,5%
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Hinh 3. Anh huong cua bao goi bang ki thuat nhii héa va nén dun dén kha niang song ciia
L. plantarum trong SIF. 2% 13 c4c ki ti thé hién su khac biét ¢6 ¥ nghia (p < 0,05) giita cdc mau.

So véi didu kién SGF, murc d6 nhay cam cua vi khuan probiotic d6i v6i méi trudng SIF
thép hon dang ké. Trong cac nghién ctru trude ddy ky thudt vi bao gitp cai thién kha nang
song cua vi khuan probiotic trong didu kién SIF [10]. Bén canh do, viéc két hop alginate voi
vat lidu khac s& gitp han ché ciu trac x6p nay, can tro su khuéch tan SIF vao trong ché phdm
bao go6i, lam giam tinh thdm ciia dung dich mubi mat qua cac hat vi bao tir 46 nang cao kha
ning bao vé té bao vi khuan probiotic [12]. Cac thanh phan trong co ngot stevia dugc ching
minh la dong vai tro nhu mot ngudn prebiotic, co tac dung kich thich su phat trién ciia vi khuan
probiotic [14]. Chinh nh¢ vao tat ca didu nay s& bao vé cac té bao vi khuan L. plantarum khoi
su twong tac véi mubi mat va cho phép chiing phat trién va nhan 1én théng qua chu ky ting
truong cua chung [10]. Tuong tu nhu vay, viée b sung vi bao véi prebiotic da bao vé probiotic
L. acidophilus tot, cai thién kha ning song sot cua chung trong diéu kién bao quan va dudng
tiéu hoa nhan tao khi so sanh véi probiotic tu do da dugc ghi nhéan trong nghién ctru cia Silva
va cong su (2018) [20]. Diéu d6 co thé théy viéc két hop voi stevia da gop phan cung cap
ngudn carbohydrate de tiép can cho vi khuan probiotic trong rudt, tir d6 kich thich kha nang
hoat ddng va phat trién cta probiotic, tir 46 ndng cao kha nang song sét cua L. plantarum trong
diéu kién bat loi (Hinh 2 va 3).

4. KET LUAN

Két qua nghién ctu thu duogc cho thdy, & cung nong do alginate, hiéu qua vi bao
L. plantarum ¢ k¥ thuat nén dun (EM) cao hon k¥ thuét nhii hdéa (IM). Muc d6 nhay cam cta
L. plantarum d6i véi moi truong SGF cao hon dang ké so véi méi truong SIF, trong d6 k¥
thudt vi bao cho hiéu qua bao vé L. plantarum cai thién dang ké so voi té bao tu do. Bén canh
do, viéc bd sung co ngot vao qua trinh bao goi 1a can thiét gitp cai thién kha nang séng cta vi
khuan L. plantarum trong diéu kién dich tiéu hoa nhan tao. Két qua nghién ciru ciing cho thay,
k¥ thuat vi bao nén dun gitip cai thién kha ning song sot cua L. plantarum trong diéu kién dich

67



Lwu Hoang Diéu, Thai Ngoc Phuwong Uyén, Nguyén Thi Twong Vi, Ng6 Dinh Thi Kim Quyén. ..

tiéu hoa nhén tao hiéu qua hon so v6i ky thuét nhi héa. Ky thuat nén dun vai kich thude ché
pham 16n mang lai loi thé trong viéc bao vé vi khuan probiotic. Tuy nhién, kich thugc ché
pham 16n 13 van dé can xem xét khi bd sung vao thue phim co yéu cau cao vé mit cam quan,
noi ma ché pham vi bao bang k¥ thuat nhii hoa véi kich thudc ché pham nhé cho uu diém vuot
trdi so vai ky thuat nén dun.

Loi cam on: Két qua nghién ciru nay 1a mot Qh'?ln thudc dé tai nghién ctru khoa hoc dugc tai
tro boi Truong Pai hoc Cong nghiép Thuc pham TP.HCM (ma dé tai: 93/HP-DCT 2022).
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ABSTRACT

EFFECT OF ENCAPSULATION TECHNIQUE AND Stevia rebaudiana
ON Lactobacillus plantarum VIABILITY UNDER SIMULATED DIGESTIVE FLUID

Luu Hoang Dieu, Thai Ngoc Phuong Uyen, Nguyen Thi Tuong Vi,
Ngo Dinh Thi Kim Quyen, Nguyen Phan Khanh Hoa,

Le Thi Huy Hang, Nguyen Thi Thuy Duong, Lieu My Dong”

Ho Chi Minh City University of Food Industry

*Email: donglm@hufi.edu.vn

In this study, the effect of different encapsulation methods extrusion (EM) and internal
emulsion (IM) methods (with and without the addition of stevia) on Lactobacillus plantarum
LV 11 viability during the encapsulation process, as well as under simulated gastric (SGF) and
intestinal juices (SIF) were evaluated. The results showed that the encapsulation efficiency of
EM samples was significantly higher than IM samples, in which alginate concentration at 2%
(w/v) showed the best results in both methods. In the SGF test, the free cell samples showed
sensitivity to low pH conditions and no viable cells were recorded after 2 h of incubation. The
sensitivity of L. plantarum to SGF medium was significantly higher than that of SIF medium,
in which the encapsulation technique showed a significantly improved protective effect of
L. plantarum compared to free cells. The addition of stevia to the encapsulation process was
necessary to improve the viability of L. plantarum bacteria under simulated digestive fluid.
The extrusion technique improved the survival of L. plantarum under SGF conditions
compared to the emulsion technique. The emulsification technique, with the ability to produce
small-sized preparation, but still ensures effective protection of probiotic bacteria that shows
the potential for application in food products.

Keywords: Emulsion, extrusion, microencapsulation, simulated digestive fluid, stevia.
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