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ABSTRACT

Objective: In addition to evaluating some of the encapsulated microencapsulation’s properties and
its capacity to both protect and release microorganisms in the simulated gastrointestinal system, this
study intends to investigate the parameters of the encapsulation process.

Research subjects and methods: Lactobacillus acidophilus was encapsulated in alginate and
chitosan using the coagulation methods to create microcapsules to avoid the harsh environment in
the stomach.

Results: The density of microscopic organisms encapsulated in the nuclear microencapsulation AC-1
is 9,354+0,30 log CFU/g and the density of microscopic organisms in the nuclear microencapsulation
A is 9,24+0,50 log CFU/g. As a result, nuclear microcapsules and encapsulated microcapsules were
prepared using alginate-chitosan FAO/WHO requirements for probiotic goods. After 2 hours in
SGF, nuclear microcapsules A released 13,10% of the VSV compared to the original, while nuclear
microcapsules AC-1 released 11,66%. This was done to assess the protective ability of SGF and
release in SIF. Nuclear microcapsule A released the most microscopic organisms after two hours
in SIF (81,66%), while nuclear microencapsulation AC-AC released the least (60,35%). After
three hours in SIF, A-A microcapsules produced the least amount of VSV (75,41%), while AC-AC
microcapsules released the most (85,95%).

Conclusion: This outcome demonstrates that the alginate-chitosan coating protects bacteria
and extends their release period in the gastrointestinal tract. L. acidophilus - containing alginate-
chitosan microcapsules preserved and improved the survival of microorganisms after freeze-drying,
throughout storage, and in a model of the gastrointestinal tract of SGF and SIG. The encapsulated
microcapsules’ structural stability is increased for a longer period of time when they are coated with
alginate and chitosan in a setting that mimics intestinal fluid.
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TOM TAT

Muc tiéu: Nghién ctru ndy nham muc dich khao sat cac thong sb ctia qua trinh bao vi nang dong thoi
danh gid mot s6 dic tinh cua vi nang bao va danh gia kha nang bao vé, giai phong VSV trong duong
tiéu hoa mo phong.

Phuwong phip nghién ciru: Phuong phap tao vi nang bang ki thuat dong tu, bao goi Lactobacillus
acidophilus trong alginat va chitosan dé tranh dugc méi trudng khac nghiét tai da day.

Két qua: Két qua di bao ché duoc vi nang nhan va vi nang bao st dung alginat - chitosan; trong do
mat d6 VSV duoc bao goi trong vi nang nhan AC-1 1a 9,35+0,30 log CFU/g va mat d6 VSV trong vi
nang nhan A 1a 9,24+0,50 log CFU/g g dap tng tSt yéu cu vé ché pham probiotic cia FAO/WHO.
banh gia kha nang bao v¢ trong SGF va giai phong trong SIF, sau 2 gio trong SGF, vi nang nhan
A gidi phong 13,10%, vi nang nhan AC-1 giai phong 11,66% lugng VSV so v6i ban dau. Sau 2 gid
trong SIF, vi nang nhan A giai phong ty 1& VSV cao nhét (81,66%), thip nhét 1a vi nang nhan AC-AC
(60,35%). Sau 3 gio trong SIF, vi nang AC-AC giai phong ty 1é VSV cao nhit (85,95%), thap nhat
la vi nang A-A (75,41%).

Két luan: Lop bao alginate — chitosan c6 tac dung bao vé VSV va kéo dai thoi gian giai phong trong
duong ti€u hoa. Vi nang alginat — chitosan chtta L. acidophilus da bao vé va ting cuong kha nang
song sot ctia VSV sau dong kho, trong qua trinh bao quan va dudng tiéu hda mé phong SGF va SIG.
Mang bao alginat, chitosan gitip kéo dai thoi gian 6n dinh cau triic clia vi nang bao trong méi truong
mo phdng dich rudt.

Tir khoa: Alginat - chitosan, vi nang héa, L. acidophilus, vi khudn cé loi, khd ndng song sét.
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1. PAT VAN PE

Probiotic, trong thoi gian gan ddy ngay cang dugc chii
¥ vi vo s6 loi ich stic khoe ma chung mang lai cho co
thé con ngudi khi dat sb luong can thiét khoang 10° -
107 cfu/ml [6]. Tuy nhién d6 6n dinh cua probiotic ludén
12 mot thach thirc v6i cac nha nghién ctru, do chung rat
dé bi anh huong boi cac didu kién pH, ham am, nhiét
d6 ...[11, 12] Vi nang héa bang phuong phép dong tu
1a bién phap hitu hiéu giup bao vé duge VSV sbng sot
khi di qua duong tiéu hoa [6, 10].

Alginat va chitosan 1a hai nguyén liéu thuong st dung
dé tao vi nang. Day la hai polymer tu nhién, an toan, c6
thé giai phong VSV khoi hé thdng mot cach c6 kiém
soat. Cac két qua nghién ciru rat kha quan khi sir dung
16p bao chitosan bén ngoai vi nang dé bao vé cac vi
nang khoi cac diéu kién bat loi ctia dudng tiéu hoa va
trong qua trinh bao quan [3, 5].

Lactobacillus acidophilus thudc ho Lactobacillaceae,
chi Lactobacillus, nhém vi khuan sinh lactic (LAB),
dugc st dung rong rai trong cac ché phdm probiotic.
Tac dung tot khi hd trg diéu tri cac bénh duong tiéu hoa
nhu tdo bon, tiéu chay; uc ché sy phat trién ctia mot
s6 vi khuan gdy bénh Gram (-); giam sinh tong hop
cholesterol; wrc ché cac vi khuan duong rudt chuyén doi
tién chat gay ung thu thanh chét gay ung thu; tac dong
tich cuc 1én hé mién dich ...[9]. Viéc tao vi nang L.
acidophilus d c6 nhitng két qua kha tét vé& kha ning
bao vé L. acidophilus sbng sot khi t véi cac moi trudng
md trudong ti€u héoa moé phong nhu SGF va SIF [1, 5].
Chung t6i thuc hién nghién ciru nay muc ti€u nang cao
kha ning sbng sot cua L. acidophillus trong vi nang khi
di qua da day va kéo dai thoi gian giai phdng cua VSV

trong duong tiéu hoa.

2. NGUYEN LIEU VA PHUONG PHAP
NGHIEN cUU

2.1. Nguyén li¢u

Chitosan (Acros), Lactobacillus acidophilus (ATCC
4356), mdi trudng MRS broth va agar (Titan-An d0),
Natri alginat (Titan-An d0), tinh bot san (TB), calci
clorid. Cac nguyén liéu dugc tiét tring bang phuong
phap nhiét am & 116°C/20 phit.

2.2. Phuong phap nghién ciru
a. Phirong phdp bdo ché:
Tao vi nang bang phuong phap dong tu

Chuén bi: Hon dich natri alginat 3% — tinh bot 10% (kl/
tt) (HD S), cac dung dich CaCl, 2% (kl/tt), chitosan
0,5% (kl/tt) va dung dich hon hgp chitosan 0,5% -
CaCl, 2% (DD P).

Tién hanh:

Dung pipet pasteur ¢ kich thudc dau pipet ¢& 2mm
nho hén dich S VSV xudng dung dich CaCl, 2% va
dung dich hon hgp P. Bé yén 30 phut cho vi nang 6n
dinh. Thu vi nang, rua sach béng NaCl 0,9%. Bao vi
nang nhan bang hén dich bao alginat 0,5% — tinh bot
10% trong 30 phit, chuyén vao dung dich CaCl, 2%,
tiép tuc d€ yén, vot va rira vi nang, sau d6 dong kho vi
nang sau:

Vi nang nhan A: hén dich S nho xudng dung dich Ca(Cl,

Vi nang nhan AC : hén dich S nho xudng dung dich P,
AC - 1, AC - 2 phdi hop chitosan ngay va sau dong tu.

Hinh 1. So' db thuc hién thi nghi¢gm

Vi nang nhén A

Hén dich hén hop
Alginat 0,5% + tinh bot 10%

Vi nang nhén AC

Hén dich hén hep
Alginat 0,5% + tinh bot 10%

Dung dich CaCl, Dung dich hén hop Dung dich CaCl, Dung dich hén hop
2% Chitosan 0,5% - CaCl, 2% 2% Chitosan 0,5% - CaCl, 2%
Vinang A-A Vinang A - AC ‘ |V1nangAC-A Vinang AC - AC

18




N.N.Q. Anh et al. / Vietnam Journal of Community Medicine, Vol. 64, No. 4 (2023) 16-24

b. Phirong phap tiét khudn

Nguyén liéu can tiét khuan duoc goi kin bang gidy bac
hodc dung trong bmh n6n, dy kin bang nit bong, sau d6
tiét tring trong ndi hép tiét khuan ¢ 121°C trong 20 phut

c. Phwong phdp nudi cdy thu hén dich té bao

Hoat ho4 chung giéng: Hoat hoa tir giéng L. acidophilus
dong kho. Pha 100ml méi truong MRS long, cho vao
10 dng nghiém (mdi 6ng 10ml), nit kin, dem hap tiet
trung 6 0,6 atm trong 20 phit, dé ngu01 Tién hanh ciy
gidng vao cac 6ng nghiém trén, nudi ciy 24h trong ti
CO, 06 37°C.

Nhan giéng: Chudn bi méi truong MRS léng, cho vio
mdi binh nén 250ml chinh x4c 100ml méi truong MRS
long, ntt kin, dem hép tiét trung ¢ 0,6atm trong 20 phut,
dé nguoi. Cay mot ong gidng da hoat hoa vao binh non,
dem u 24h trong trong tu CO, ¢ 37°C.

d. Phwong phap danh gia vi nang
- Phuwong phdp do ham dm
Tién hanh do trén thiét bi do ham 4m Ohaus

- Kiém tra hinh thai, cau truc, kich thuoc vi nang

Chup anh bé mit dudi kinh 1ap soi ndi c6 do phong dai
10X va chup anh cit 16p dé xac dinh cau tric vi nang,
duong kinh vi nang bang kinh hién vi

- Panh gia kha nang bdo vé, giai phong VSV cua vi
nang trong dich tiéu hoa mé phong

U vi nang trong cac dung dich méi truong méd phong
dich da day pH 1,2 (SGF) va dich ru¢t pH 6,8 (SIF)
trong 2h, xac dinh s6 lugng VSV séng sét bang phuong
phap pha loang lién tuc.

- Phirong phdp xir Iy s6 liéu: S6 lidu duge xur 1y bang
phan mém Microsoft Office Excel 2010. Két qua duoc
biéu dién dudi dang M + SE (M: gia tri trung binh, SE:
sai s6 chuan). Sir dung Student’s T-Test dé so sanh sy
khac nhau giita cac 16 va cac mau. Su khac biét co y
nghia thong ké khi p < 0,05.

3. KET QUA NGHIEN CUU

Tao vi nang

Duéi day 1a hinh anh dai di¢én ctia cac cac vi nang:

Hinh 2. Hinh dnh cdc vi nang twoi va vi nang sau dong kho

Vi nang tuoi

Vi nang dong kho

AC-1

AC-2
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Hinh 3. Hinh dnh cdc vi nang nhén va vi nang bao sau khi dong khé dwdi kinh liip soi noi c6 dé phong dai 10X

A-AC

AC-A AC-AC

Vi nang sau khi dong kho déu c6 thé chat kho, cing, 6 bé mit san sui hon (hinh 1). Didu nay c6 thé Ii giai
gion, d& tach roi. D& dang nhdn thiy sy c6 mit cia  do viée phdi hop chitosan sau qué trinh dong tu, cdu
chitosan trong vi nang (trong vi nang nhén va/hodc tric bén trong 15i vi nang calci alginat dd ran chic nén
mang bao) bdi c6 mau vang & cac vi nang. Vi nang bao  khong c6 su thay ddi vé ciu tric bén trong.

Hinh 4. Hinh dnh cdit I6p vi nang nhén va vi nang bao dwéi kinh lip soi néi

K ©
® Y/

A A-A A-AC

@

AC-1 AC-A AC-AC

e

Két qua ciu truc vi nang sau khi bao thé hién bang hinh  cho vi nang ¢ ciu trac bén trong dic hon so véi cau
anh 14t cit ngang dudi kinh hién vi (hinh 3) cho thdy tric rdng xdp ctia vi nang nhan.
bao alginat c6 hay khong c6 chitosan bén ngoai déu lam
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Bdng 2. Mdt dp L. acidophilus trong cdc vi nang sau dong kho

Loai vi nang

Mat do L. acidophilus (log CFU/g)

Loai vi nang

Mat do L. acidophilus (log CFU/g)

A 9,24+0.,50 AC 9,35+0,30
A-A 9,76+0,99 AC -A 9,25+1,11
A-AC 9,87£0,66 AC -AC 9,18+0,62

Hinh 5. Mat dj L. acidophilus trong vi nang sau dong kho

10
9.5

Mat d6 L. acidophilus (log
CFU/g)

9.76 3.87
9.24 9.35 9.25 918
9
8.5
8
7.5
7
6.5
6
5.5
5
1 2 3 4 5 6

Mat d6 L. acidophilus trong cac vi nang sau dong khé murc d6 séng sot cia VSV ciia vi nang kha t6t, qua trinh
déu dat trén 9 log CFU/g. Chung t6 kha ning duy tri

dong kho khong 1am chét VSV.

Bing 3. S6 lwgng L. acidophilus trong cdc logi vi nang sau 2h ii trong SGF

Loai vi nang ) lu’(.m'ng. acidophilus| % VS\Z dugce Loai vi nang S6 lu'q’ng L acidophilus| % YS\:' duge
sau khi 4 (log CFU/g) bao vé (%) sau khi d (log CFU/g) bao vé (%)
A 7,54+1,12 81,60 AC 7,83+1,44 83,74
A-A 8,80+0,41 90,16 AC-A 8,35+0,62 90,27
A-AC 8,89+0,26 90,07 AC-AC 8,78+0,45 95,64

Hinh 6. Biéu dé biéu dién khd ning béo vé VSV ciia cdc vi nang trong SGF

2 100.00
(o]

o

- 95.00
> o

o5 90.00
8w

o 3 8500
g' 0

S L 80.00
= Q0

g v 7500
@ 70.00
[

—

90.16

81.60

A A-A

920.07

83.74

|

A-AC AC-1

Vi nang

95.64
90.27

AC-A  AC-AC
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Mat d6 VSV trong vi nang nhan AC-1 1a 9,35£0,30 probiotic cia FAO/WHO. Két qua cho thay vi nang hoa
log CFU/g va mat do VSV trong vi nang nhan A 1a  bao goi tot VSV dat sb lwong 16n (~ 9 log CFU) va 16p
9,24+0,50 log CFU/g dap tng tot yéu cau vé ché pham  bao chitosan gitp gia ting mat d6 VSV trong vi nang.

Bing 4. S6 lwong L. acidophilus gidi phéng ra méi truong tiéu héa mé phong

Loai vi nang
A A-A A-AC AC-1 AC-A AC-AC
So lwrgng VSV (log CFU/g
Trong SGF sau 2 gio 1,25+0,07 - - 1,09+0,28 - -
Trong SIF sau 2 gio 7,74+0,75 | 6,70£0,25 | 6,14+0,43 | 7,35+£0,58 | 6,25+0,75 | 5,54+0,78
Trong SIF sau 3 gio 7,32¢1,46 | 7,36+£0,56 | 8,05+1,19 | 7,54+0,89 | 7,34£1,26 | 7,89+1,02

Ky hiéu (-) c6 nghia la s6 heong VSV trong 1 g mdu ¢ diedi nguéng phdt hién ciia phwong phdp phdt hién

Hinh 7. Ty 1é séng sét trong SGF sau 2h

100.00
(o]
2 95.64
wi
L 9s5.00
(]
W
oo 90.16 90.07 90.27
S 90.00
E
=
cg-
o 25.00 83.74
= 81.60
8.
& =000
h=]
a
< 75.00
<=
— .0
[y
= %2000

A Ay A-AC AC-1 AC-A AC-AC

Vinang

Hinh 8. Ty I¢ VSV gidi phong ra moi truwong tiéu héa moé phong

90.00
20.00
70.00
60.00
50.00
40,00

30.00

Ty |1& VSV giai phdng

20,00
10,00

0.00
NO N2 M4 N5

Thei diém

AC-l ==ACA == AC-AC
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Tai thoi diém sau 2 gio trong SGF (2 gio trong dudng
tiéu hoa mo phong), vi nang nhan A giai phong 13,10%,
vi nang nhan AC-1 giai phong 11,66% lugng VSV so
v6i ban dau. Trong khi 4 loai vi nang con lai khéng c6
su that thoat vi sinh vat ra SGF. Sau 2 gio trong SIF, vi
nang nhan A giai phong ty 1& VSV cao nhét (81,66%),
thip nhét 1a vi nang nhan AC-AC (60,35%). Sau 3 gid
trong SIF, vi nang AC-AC giai phong ty 1€ VSV cao
nhit (85,95%), thdp nhit 1a vi nang A-A (75,41%).
Két qua nay cho thiy 16p bao alginat — chitosan c6 tac
dung bao vé VSV va kéo dai thoi gian giai phong trong
duong tiéu hoa.

4. BAN LUAN VA KET LUAN

Ddc tinh cau truc cua vi nang

Qua trinh tao vi nang bang phuong phéap tach pha dong
tu da st dung natri alginat két hop véi cac ion Ca?" tao
thanh cac hat gel c6 mang lu6i khong gian ba chiéu
bao goi ldy VSV. Theo mé ta cua nhidu tac gia, khi
xay ra qua trinh gel hoa, vi nang tao thanh c6 ciu trac
dudng vién két hop voi lién két ngang, c6 hudng toa
tron tir bé mit vé 1561 bén trong hat, tao thanh cac vi
nang c¢6 dang hinh cau. Sau dong kho, vi nang calci
alginat c6 ciu truc bén trong dang duong vién, trong d6
cac mang ludi hydrogel tao thanh cac 16p dong tam day
dac, su thang hoa ctia nudc trong qua trinh dong khé
cling dé lai khoang tréng trong cAu trac va trén bé mat
vi nang. Nhiéu nghién ctru da chimg minh kich thudc
cuia vi nang c6 vai tro quan trong trong viéc bao vé vi
sinh vat khi & trong méi truong dich tiéu hoa pH thép
[3] va cho két qua khong thdng nhat vé sy thay doi kich
thudc vi nang alginat khi két hop véi chitosan. Khi phéi
hop chitosan vao vi nang alginat, chitosan ¢ ban chat
1a cation dugc quyét dinh boi nhom -NH,’, alginat ¢6
ban chat Ia anion. Phtic hop ion gifra chitosan va alginat
duogc hinh thanh do tuong tac gilra cac nhom carboxyl
cua alginat vdi nhom amin cua chitosan, xu hudng hinh
thanh mot 16p mang trén bé mit vi nang [1, 2, 4].

Ddc diem vi nang sau dong kho

Sau dong kho, ca ba loai vi nang déu c6 thé chét kho,
rin, d& tach rdi, hinh hoi cau.. Tuy nhién mau vang ciia
vi nang AC-1 dam hon so v6i vi nang AC-2. Pidu nay
c6 thé 1y giai do khi phdi hop chitosan ngay trong qua
trinh dong tu (chitosan dugc tron cung véi CaCl,)) nén
lugng chitosan tham gia vao cau truc vi nang AC-1
nhiéu hon so v6i khi vi nang AC-2. [3, 4]. Theo hinh 2,

khong c6 su khac biét nhidu vé ciu triic bén trong cua
vi nang alginat (A) va vi nang alginat phdi hop chitosan
sau qua trinh dong tu (AC-2). Didu nay c6 thé li giai
do viéc phdi hop chitosan sau qua trinh déng tu, cdu
trac bén trong 151 vi nang calci alginat d rin chic nén
khong co su thay ddi vé cdu tric bén trong. Vi nang
AC-1 ¢6 ciu trac khit, rin hon so véi hai loai vi nang A
va AC-2 do trong qua trinh ph6i hop chitosan, chitosan
tich dién (+) mot phan di vao 15i hinh thanh twong tac
tinh dién v6i alginat tich dién (-) lam cau trac phan 15
chéc bén hon [10].

Vé kha ning bao vé va gidi phéng L. acidophilus

Do céc probiotic rat nhay cam véi pH acid va chi
phat huy tac dung tét khi con séng nén cac ché pham
probiotic duoc khuyén cao sir dung sau khi an, lic
da day co pH trong khoang 3,0. Trong nghién ctru
nay, d6i voi cing mét 16p mang bao bén ngoai, vi
nang nhan c¢6 mat chitosan luon co6 ty 1¢ VSV duoc
bao v€ trong moi truong da day mo phong sau 2 gio
cao hon so v&i vi nang nhan alginat [11]. Cu thé, véi
cung mang bao alginat, khi bao vi nang nhan alginat
- chitosan ty 1¢ VSV dugc bao vé 1a 90,27% cao hon
vi nang nhan alginat. V6i cung mang bao alginat c6
chitosan, khi bao vi nang nhan alginat - chitosan ty
1¢ VSV dugc bao vé 1a 95,64% cao hon vi nang nhan
alginat. Mang bao alginat c6 chtra chitosan cling gitip
cai thién kha nang béo vé VSV trong méi truong SGF
so v&i vi nang nhan. Khi bao thém alginat, chitosan
bén ngoai, vi nang nhan chira chitosan tang ty 1€ VSV
duge bao vé dén 95,65% con vi nang nhéan alginat
tang dén 90,07%. Diéu nay dugc giai thich do vi nang
c6 lién két alginat-chitosan s& duoc bd sung 16p 4o
polycation trén bé mat vi nang tao ra mot rao can d6i
voi ion H' trong méi truong acid, do dé bao vé dugc
VSV khoi tac dong cta dich da day [12].

Vi nang nhan AC — AC ¢6 ty 1& VSV giai phong thap
hon dugc ky vong la nhiing vi nang c¢6 kha nang luu
gilt dugc VSV lau hon trong moéi trudng ti€u hoéa mod
phéng, gitp dua dugc VSV di xa hon trong hé ti€u hoda
[6]. Do d6, khong thé két luan vi nang nao 14 vi nang
tdi wu nhéat, diéu nay con phu thudc vao dich tac dung
cua no.

KET LUAN

Két qua nghién ctru cho thay di bao ché duoc vi nang
alginat - chitosan chira Lactobacillus acidophilus. Vi
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nang alginat - chitosan chira Lactobacillus acidophilus
d3 bao vé va ting cudng kha ning sdng sot cia VSV
sau dong kho, trong qua trinh bdo quan va dudng
tieu héa md phéng SGF va SIG. Mang bao alginat,
chitosan gitp kéo dai thoi gian 6n dinh ciu tric cia vi
nang bao trong méi trudong md phéng dich rudt. Sau
120 phut trong pH 1,2, vi nang bao bao v¢ dugc trén
90% lugng VSV so véi lugng VSV ban dau, dat trén 8
log CFU/g va khong phat hién thiy c6 VSV that thoat
ra ngoai moi truong. Mang bao alginat, chitosan gitp
kéo dai thoi gian 6n dinh ciu trac cia vi nang bao
trong moi trudng mo phong dich rudt. Sau 2 gid cac
mAu vi nang bao chi giai phong chua dén 70% lugng
VSV va sau 3 gio giai phong khoang 75-85% lugng
VSV so v6i lugng VSV ban dau. Vi nang dong kho
v6i ty 1& 16n VSV sdng sot hira hen tiém ning vao
nhiéu dang san phim khac nhau. Ung dung phuong
phap dong tu 12 xu huéng tiém ning trong viéc nang
cao ty 1¢ séng sot cia VSV trong vi nang.
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