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ABSTRACT

Microencapsulation is an effective method to preserve bioactive
compounds. Through the encapsulation mechanism of polymers derived
from proteins, polysaccharides; natural compounds (polyphenols,
carotenoids,...), as well as beneficial microorganisms (yeast, probiotics),
are protected against adverse environmental conditions. The application
of microencapsulated beads in foodstuff prolongs the shelf life of
products, improve the antioxidant capacity and enhance the survival of
probiotics.

TOM TAT

Vi bao la phiwong phdp hiéu qua gitip bao quan cac chat sinh hoc. Thong
qua co ché bao goi ciia cdc polymer c6 nguon goc tir protein,

polysaccharide, cic hop chdt i nhién (polyphenol, carotenoid, ...) ciing
nhu vi sinh vt c¢é loi (ndm men, probiotic) givip bdo vé trong cdc diéu
kién bat loi cua moi truong. Uhg dung cdc hat vi bao trong ché bién thuc
phdm gitip san pham kéo dai thoi gian sir dung, ndng cao khd nang khdng
oxy héa va cdi thién kha ndng song sét ciia probiotic.

1. PAT VAN PE

Céc hop chat sinh hoc c6 anh huéng quan trong
dén strc khoé con ngudi. Nhidu nghién ctru cho thay
ché d6 an giau polyphenol gitp giam ung thu, bénh
tim mach va tiéu duong (Pandey & Rizvi, 2009).
Tuy nhién, tng dung cac hop chat sinh hoc trong ché
bién thuc phdm khong don gian do chung thiéu on
dinh dudi cac tac dong cia moéi treong nhu anh
sang, nhi¢t do, pH va oxy (Deng et al., 2018). Vi
vay, bao vé cac hop chat sinh hoc sau qué trinh trich
ly 1a rat can thiét. Cong nghé vi bao c6 kha ning
nhét cac hop chét hay con goi 14 vat ligu 16i bén
trong cac 16p mang bao sinh hoc; tir d6 gitip han ché
cac tac dong bén ngoai dén sy 6n dinh cho cac hop
chat sinh hoc (Wang et al., 2018). Phuong phap vi
bao giot tu cho thy hiéu qua trong viéc vi bao cac
chit véi kha nang cao 70 — 90%, ciing nhur kiém soat
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t6t kha nang giai phong vat lidu 18i (Stojanovic et
al., 2012). Tuy nhién, cac tai liéu vé kha ning ng
dung cua phuong phap nay trong cong nghiép thuc
pham hién con kha han ché tai Viét Nam. Bai viét
nay tong quan cac thong tin vé phwong phap vi bao
giot ty va tiém nang tng dung trong thuc pham.

2. PINH NGHIA VI BAO
2.1. Pinh nghia chung

Vi bao la mgt qua trinh bao phu mot chét dugc
goi 1a vat liéu 15i trong mot chat khac duoc goi la
mang bao dé tao ra cac vién nang nho dudng kinh tir
vai nanomet dén vai milimét (Pordevi¢ et al., 2015).
Trong d6, cac vat liéu mang bao phu co thé 1a mot
loai thuan nhét (gum arabic, sodium alginate, tinh
bot,...) hodc hdn hop nhiéu loai (alginate — pectin,
gelatin — pectin...) (Bang 1). Trong cong nghiép
thuc pham thi cong nghé vi bao mang lai mot s lgi
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ich gom: (i) che gi4u cac mui vi khéng mong mudn
cua vat lidu 151, (ii) bao vé cac hop chit sinh hoc
duéi tac dong bat loi cuia moi truong, (iii) kiém soat
kha ning giai phong cac hop chat sinh hoc, (iv)
Chuyén ddi cac dic tinh vat ly cua vat liéu 151 (vi du
chuyén dang long sang dang rin) gitp thuan tién cho
viéc sur dung, (v) ngan cach vat liéu 16i vdi cac thanh
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phan khac giap tranh xdy ra cac phan ung khong
mong mudn (Gouin, 2004). Ngay nay, nhleu phuong
phap vi bao di dwoc phat trién nhu siy phun, sy
thang hoa, giot tu, ép dun, bay nhdt liposome. Trong
do, phuong phap giot tu c6 phuong phap thyc hién
don gian, chi phi dau tu thap, phu hop véi phuong
phap san xuat lién tuc.

Giot tu

Say phun

->

San xuat lién tuc

Hinh 1. Téng quan mdt s6 phwong phap vi bao (Barrow et al., 2013)

2.2. Dinh nghia va phén loai

2.2.1. Dinh nghia

“Coacervation” la mot thut ngir dugc st dung
trong hod hoc dé theé hi¢n sy phén tach gitra cac pha.
Qua trinh phan tach va tao giot xay ra do su thay doi

Chiét xuit va

chit tao mang

6ng tao giot

(mili kim)

Hatvibao ==

cua moi truong (pH, cuong d ion, nhiét do trong
diéu kién c6 kiém soat). Trong do, kha nang tao gel
phu thudc vao tinh chat cua vat liéu mang bao khi
dugc nho giot vao trong mdt méi trudong thich hop
(Timilsena et al., 2019) (Hinh 2).

Chit ddng tao gel (CaCly)

Hinh 2. Minh hga mé hinh tao hat vi bao (Stojanovic et al., 2012)

2.2.2. Vi bao giot tu don gian

Vi bao giot tu la qua trinh chi c6 mdt polymer
tham gia vao qua trinh vi bao. Trong qua trinh vi bao
thi mang bao dugc hinh thanh thong qua tac dong
clia mudi va cac dung dich héo nuée (Timilsena et
al., 2019). Vi duy, dung dich gelatin tao gel khi c6 su
Xuit hién cia mudi Na;SO, hoic ethanol; dung dich
alginate déng ty thanh gel trong dung dich canxi
clorua do lién két giita cac gbc —COO - véi Ca?".
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Qua trinh ta0 giot ty don gian tiét kiém chi phi va
hoat dong linh hoat hon nho sir dung muéi vo vo chi
phi thap.

2.2.3. Vi bao giot tu phic tap

Co ché tao giot tu‘phl’rc tap nho vao sy tuong t;ic
ion gitta hai hay nhiéu polymer tich dién trai dau,
thudng 1a protein va polysaccharide. Ngoai ra, luc
van der Waals, cdc trong tac ky nudc, lién ket hydro
cling dong vai tro quan trong trong co ché giot tu
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phac tap (Timilsena et al., 2019). Trong do, cac loai
vt lidu tao mang c6 ban chét 1a protein c6 thé dugc
san xuat tr dong vat nhu gelatin, whey protein,
albumin, hozc san xuét tir thuc vat nhu protein cua
dau nanh, dau ha lan, lta mi, hat chia, ngii cbe. Doi
V6i cac vat liéu polysaccharide bao gdm alginate,
chitosan, gum arabic, pectin, agar, carrageenan va
carboxymethyl cellulose (CMC) (Timilsena et al.,
2019). Mic du phuong phap nay tén nhiéu thoi gian
thuc hién, chi phi cao hon so véi phuong phap sdy
phun (phuong phéap vi bao thong dung), nhung nod
cling ¢ nhing vu diém nhw hiéu qua vi bao vat liéu
16i cao (hon 80%), hiéu suat thu hdi san pham cao
(trén 99%) va kiém soat tot qua trinh giai phong cua
céc vat liéu 151 ra khoi hat vi bao (Barrow et al., 2013).
Nhin chung, qué trinh vi bao bang phuong phap
vi bao phuc tap gém 4 budc nhu nhil héa/ddng hoa,
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vi bao, hinh thanh/lam ctng 16p mang bao va hinh
thanh lién két ngang (Hinh 3). Pau tién, (i) vat liéu
161 dugc nhii hda trong nudc (pha lién tuc) coé chura
hai hay nhiéu loai polymer tai nhiét do trén diém tao
gel ddi véi polymer c6 ban chat polysaccharide va
pH ding dién d6i voi polymer ¢ ban chat protein.
Tiép do, (ii) pH cuia hé nhii dwoc giam dén pH dang
dién ciia polymer (protein), lic nay cac hat vi bao
dan hinh thanh tach ra khoi méi truong long nho su
hinh thanh céc lién két tinh dién gitta cac cuc trai
dau cua polymer. Sau do, (iii) 16p vo bao quanh phan
16i dan duoc hinh thanh, giai doan nay c6 thé duoc
thac ddy bang cach ha nhiét do xudng dudi diém tao
gel cua polymer. Cudi cung, (iv) hat vi bao duoc
ngam trong cac dung dich c6 chira cac chét tao lién
két ngang c6 ban chat hoa hoc (CaCly) hoic enzyme
(transglutaminase) (Barrow et al., 2013).

Lam cung Lién két ngang

Hinh 3. Minh hoa cic giai doan hinh thanh hat vi bao bing ky thuat vi bao phic tap
(Barrow et al., 2013)

3. PHUONG PHAP TAO HAT VI BAO

3.1. Vibao dich trich ly thuc vat

Nhiéu nghién ciru da cho thiy cac hop chat sinh
hoc ¢o trong cac dich chiét thuc vat rat nhay cam véi
nhiét o, anh sang va oxy. Cac tac nhan khéng mong

mudn nay khong ngimg tac dong 1én cac hop chat
trong toan bd qua trinh trich ly ciling nhu bao quan;
tr do 1am suy gidm ham luong va hoat tinh cua né.
Vi vy, nhiéu nghién ctru da khong ngimg tim kiém
phuong phap bao quan phu hop (Bang 1). Hinh 4
minh hoa hat vi bao glot tu.

Hinh 4. Hat vi bao bing phwong phap giot tu

A. Hinh chup SEM hat vi bao ddu cd ngir (Wang et al., 2014). B. Hinh chup hat vi bao dich chiét cdy Pimenta dioica (L)
Merr. (Dima et al., 2014). C. Hinh chup SEM vi bao vi khudn L. acidophilus (Mirzaei et al., 2012). D. Hinh chup SEM
cua hat vi bao xylitol va mentol (Santos et al., 2014)
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Bang 1. Phwong phap tao vi bao giot tu
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Nguyén li¢u dugc vi bao Vit li¢u vi bao

Hiéu qua vi bao  Tai liéu tham khéo

B-carotene co trong dau
cam gao

Casein va gum tragacanth

79,4% Jain et al. (2016)

Dich trich cdy cau ky Gelatin va sodium

(Lycium barbarum).

carboxymethy| cellulose

o
926£291%  Zhang et al. (2021)

Polyphenol c6 trong chiét

PP Gelatin- tragacanth 90,4% Oliveira et al. (2022)

xuat 1a 6 liu
Ergosterol trong chiét xuat . \
ném mé (Agaricus Whey protein isolate va 100% Rudke et al. (2019)

: chitosan
bisporus L.).
Tinh dau tiéu den Gelatine va natri alginate 81,1% Bastos et al. (2020)

N x " N N N . B 0
T_1n_h dau cay Pimenta Chitosan va dung dich K 96,2% Dima et al. (2014)
dioica L Merr carrageenan
Tinh dau chanh Alginate-tween 80 78-86% Truong va ctv. (2020
Dau hat Sacha ichi o . da Silva Soares et al.
(Plukenetia volubilis L) VA alginate. 9.12% (9019
Diu cé ngir Gelatin va sodium 88,0% Wang et al. (2014)

hexametaphosphate

Mang cellulose cua
Saccharomyces cerevisiae

Acetorbacter xylinum boi

- Nguyen et al. (2009)

Ca-alginate - Huong va ctv. (2012)
Natri alginate va L

Lactobacillus acidophilus _ tinh bot khang ) Mirzaei et al. (2012)
Whey protein va pectin - Riberio et al. (2014)

Lactobacillus casei

Tinh bot bap va alginate

- Pankasemsuk et al. (2016)

Ghi chu:

-: Théng tin vé hiéu qud vi bao khéong dwoc tim thdy trong tai liéu tham khdo.

Hiéu qud vi bao la 1y 1é phdn tram giita ham hrong cdc chat dirgc Vi bao nam trong phan I5i ciia hat vi bao chia cho

tong ham heong c6 trong hat vi bao (16i + bé mat)

Jain et al. (2016) di vi bao S-carotene co trong
dau cam gao tinh luyén hai 1an bang hon hop mang
bao casein va gum tragacanth (ty 1¢ 2:1) bang co ché
giot ty; qua trinh vi bao dat hiéu qua l1a 79,36% va
két qua phan tich cho thay sau 60 ngay bao quan tai
nhiét d6 25°C thi ham lugng B-carotene con lai co
trong cac hat vi bao cao hon khoang 2 lan so véi
khong vi bao. Zhang et al. (2021) dé nghién ctu vi
bao zeaxanthin mot hop chat 6 lgi giup phong ngua
cac bénh lién quan dén mit c6 trong dich trich cay
ciu ky (Lycium barbarum); két qua nghién cttu cho
thdy ty ¢ phéi tron gelatin va sodium
carboxymethyl cellulose téi wu 14 9:1 (g/g), pH tdi
uu 1a 4,5 cho hi¢u qua vi bao dat 92,6%.

Oliveira et al. (2022) da ghi nhan hleu qua vi bao
polyphenol c6 trong chiét xuit 1a 6 liu (Olea
europaea L.) bang gelatin, tragacanth va hdn hop
gelatin- tragacanth lan luot 1a 61,23%, 52,04% va
90,41%. Két qua cho thay gelatin c6 hiéu qua vi bao
tdt hon so véi tragacanth; nhu vay lAn nita duoc
khang dinh thong qua chi s6 phan tram wc ché goc
tu do (2,2-diphenyl-1-picrylhydrazyl (DPPH); véi
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két qua twong tng cho ting loai mang bao 14n lan
luot 1a 91,26%, 47,64% va 90,41%. Thi nghi¢m tdi
uu hoa cac yéu t6 anh huéng dén qua trinh vi bao
ergosterol hop chat c6 hiéu qua cao trong chong oxy
hoa, chéng viém di dugc Rudke et al., (2019)
nghién ctru trén dbi tuong chiét xuit nim mo
(Agaricus bisporus L.). M3u vi bao dugc chuan bj
bang cach cho egrosterol tinh khiét hoa tan vai dung
dich dém acetate (100 mM) trong 20 phut thu dung
dich A. Sau d6, dung dich whey protein isolate va
dung dich chitosan dwoc bd sung lan luot vao dung
dich A vai ti I¢ whey protein isolate — chitosan 1a 0,5
(mL/mL). Hdn hop duoc lic déu va u & 55°C trong
5 phut va dugc lam ngudi bang nudc da trong 20
phut. Tai diéu kién nay, miu vi bao dat hiéu qua vi
bao 1a 100%.
3.2. Vibao dau va tinh diu

Tinh dau chira nhiéu hop chét bay hoi nén trong
qué trinh bao quan thi cac hop chat nay dé dang that
thoat ra méi truong. Bén canh, tinh dau va dau thuc
vat/dong vat co cau triic hoa hoc chira nhiéu ndi doi
nén chét luong caa cac san phim nay dé bi bién ddi
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dudi tac dong caa oxy, nhiét do, anh sang thong qua
phan ung oxy hoa. Bao goi cac hop chat nay trong
mét hoac nhiéu loai mang bao s€ giup han ché tiép
xuc tryc tiép tinh dau/dau véi cac yéu to moi truong
bt loi, gitip 6n dinh chat lugng san pham trong qua
trinh bao quan. Bastos et al. (2020) da nghién cuu
quy trinh vi bao tinh dau tiéu den; theo d6 tinh dau
dugc hoa tron véi tween 20 va bo sung vao dung
dich mang bao gdm gelatin va natri alginate (ty 1&
6:1 g/g), theo ty 1¢ 0,3-1. Han hop sau d6 dugc dong
hoa 10.000 vong/phit trong 3 phut va duogc dé 6n
dinh & nhiét d6 25°C trong 30 phit. pH ciia hdn hop
duoc hiéu chinh thanh pH 4. Cudi cung, dung dich
duoc nho vao trong dung dich CaCl, 3% dé tao hat
vi bao. San pham thu dwoc dat hiéu qua vi bao 1a
81,1%.

Dima et al. (2014) d4 nghién ctu vi bao tinh dau
ciy Pimenta dioica L Merr. Trudc hét, dung dich
chitosan va dung dich K-carrageenan dugc hoa tron
cung v6i nhau theo ty 1& 3:1. Sau d6, tinh dau duoc
bé sung vao hdn hop dich vi bao. Tiép theo, hdn hop
nay duoc bd sung tween 40 va duoc dong hoa bang
may siéu am dang dau do ¢ 25°C trong 5 phut. Cubi
cung, hon hop dugc nho vao dung dich ethanol cé
chira NaOH 1M. Hat vi bao thu dugc ¢6 hiéu qua vi
bao dat 96,23%. Tinh dau chanh da duoc nghién ctiu
vi bao bai Truong va ctv. (2020); tinh dau dwoc cho
tir tir vao hon hop dung dich alginate-tween 80 va hé
nhil tvong dugc dong héa 13.500 vong/phut trong 3
phiit. Tiép theo, hdn hop nhii twong dugc nho vao
trong dung dich CaCl,0,5% bang kim tiém. Hat vi
bao dugc ngam trong dung dich CaCl, trong 25 phit
dé lam cung hat. San pham thu dwoc ¢6 hiéu qua vi
bao dat 78-86%. Da Silva Soares et al. (2019) da
nghién cttu vi bao dau hat Sacha ichi (Plukenetia
volubilis L.) bang cach tron dung dich ovalbumin
v6i dau. Ké dén nhii trong duoc ddng hoa bang may
dong hoa (IKA, T25D ULTRA-TURRAX®) tai
13.000 vong/phut trong 3 phut va bd sung véi natri
alginate. Trong d6, ty 1€ gitra ovalbumin: natri
alginate 1a 4:1, ty ¢ giira dau va hon hgp mang bao
1a 1:1. Hon hop nhii twong sau khi dwgc hiéu chinh
pH 4 dugc dé 6n dinh trong 1 gio & 10°C trong 24
gio. Tiép theo, miu dugc ly tim 7.000 x g trong 15
phut. Dich thu dugce sau ly tim dwoc bd sung dung
dich CaCl 3% va lic déu, dé 6n dinh trong 15 phit
& 25°C. Sau d6, mau duoc ly tim tai 1.000 x g trong
5 phit dé thu phan can két taa. Hiéu qua vi bao dat
94,12%.

Nghién ctru cia Wang et al. (2014) da cho thay
gelatin va sodium hexametaphosphate (SHMP) la
vt liéu vi bao thich hop dau ca ngtr. Cu thé, hdn hop
gom diu c4 ngir va chat chdng oxy héa thuong mai
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(Duralox Blend AN 110 XT) dugc tron déu cung véi
dung dich gelatin. Sau d6, nhii twong dugc dong hoa
15.000 vong/phut trong 15 phut. Tiép theo, dung
dich SHMP duoc bd sung vao nhil tuong va dugc
khudy déu tai 800 vong/phut. Liic nay, nhii twong co
néng d6 gelatin va SHMP lan Iuot dat 3% va 0,2%,
ty 1¢ giira dau ca va hdn hop mang bao 1a 6:4 (g/g),
pH 4,7 va nhiét d6 50°C. Khi SHMP duogc hoa tan
hoan toan, mau duoc giam nhiét tir tir xudng 5°C va
duy tri tai nhiét do nay trong 30 phut. Sau d6, mau
dugc bd sung enzyme transglutaminase gitp ting
kha nang lién két giira cac polymer. Tiép theo hdn
hop duoc nang nhiét tir tir dén 25°C va giir on dinh
trong 5 gio roi thu hat vi bao. San pham thu dat duoc
hiéu qua vi bao 88,03%.

3.3. Vi bao vi sinh vat

Hién nay, nim men c6 dinh 1a nguyén li¢u dugc
sir dung ngdy cang pho bién trong ché bién san pham
1én men c6 con. Nam men c¢b dinh giup ning cao
ning suat qua trinh 1én men, phtt hop cho quy trinh
1én men lién tuc, té bao ném men 6n dinh trong 1én
men, kha ning tai sir dung cao. Ngoai ra, phuong
phap ¢ dinh gitp giam céc tac dong bat lgi cia moi
truong dén sy phat trién ctia nAm men (Kourkoutas
et al., 2004). Dya trén nhitng wu diém nay, nhiéu
nghién cttu ¢ dinh nim men da duoc thyc hién.
Song song, cac nghién ctu vé c¢b dinh vi khuan
probiotic cling da duoc thuc hién.

N4m men Saccharomyces cerevisiae da duoc
nghién ciru ¢b dinh trén chat mang 1a mang cellulose
dugc lam tir vi khuan Acetobacter xylinum (Nguyen
etal., 2009). Sinh khol nidm men dugc chuan b bang
cach nuoi té bao nAm men trong méi truong dich qua
nho 24°Bx ¢ nhiét @6 30°C trong 2 ngay. Sau do,
mau duoc ly tam 3.000 vong/phut trong 15 phut thu
sinh khol té bao. Trong giai doan co dinh té bao, sinh
khbi nim men (1,4 x 10°té bao/g mang cellulose) va
mang cellulose dugc bd sung vao trong dich qua
nho, mau duoc khudy tron trong 4 gio 45 phit. Sau
d6, mang cellulose duogc ldy ra khoi dich qua, rira
véi nude vo trung va i 2 ngay ¢ 30°C. Ruou vang
non dugc 1én men tir nAm men ¢b dinh c¢6 ham luong
con dat khoang 12%. Huong va ctv. (2012) da
nghién ctru ¢6 dinh chiing nam men Saccharomyces
cerevisiae bang phuong phap c¢6 dinh té bao trong
hat Ca-alginate. Pau tién, nAm men dugc ting sinh
khéi trén méi truong nudi cdy vi sinh chuyén dung.
Tiép do, sinh khdi té bao thu dugc sau qua trinh ly
tdm duoc rira sach bé‘lng nudc mudi sinh 1y 0,85% va
dugc khudy tron déu véi dung dich natri alginate 3%
(da duoc xur 1y nhiét & 110°C/30 phut va lam ngudi).
Tiép @06, hdn hop c6 mat do té bao nim men 10°té
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bao/mL dugc nhé vao dung dich CaCl, 2% dé tao
hat vi bao. Nam men ¢6 dinh c6 thé dugc dung dé
1én men cdn tir ri duong trong 4 lan véi do con tao
thanh trong san pham sau 1én men dat 10,5-11%.

Nghién cttu cua Mirzaei et al. (2012) da thyc
hién vi bao vi khuan Lactobacillus acidophilus. Vi
khuan duoc ting sinh trong méi truong MRS-
salicin-agar trong 72 gio ¢ 37°C, diéu kién ki khi.
Tiép theo, hdn hop dung dich vi bao gdm 2% natri
alginate, 2% tinh bot khang (ngudn géc tir bip),
0,1% dich vi sinh vat dugc tron déu va duoc nho giot
vao dung dich CaCl, 0,1 M béang kim tiém dé thu
duoc hat vi bao (dwong kinh 50-80 pm). Chung vi
khuan Lactobacillus acidophilus ciing dwgc nghién
cltu Vi bao bang whey protein va pectin trong nghién
cliu cia Ribeiro et al. (2014). Pau tién, nhii twong
dugc chuan bi bang cach dong hoa dung dich pectin
2% Vvéi 2% bo khong mudi tai 14.000 vong/phut
trong 5 phit. Sau d6, 2% dung dich sinh khoi L.
acidophilus dugc bd sung vao nhii twong va khudy
déu trong 6.000 vong/phut trong 1 phat. Hon hop
duoc nho vao dung dich CaCl, (ndng do 2%, pH 4),
tdc do khudy tron 1a 410 vong/phit. Sau 30 phut, hat
vi bao duoc loc va rira qua nudc cit vo trang pH 4.
Tiép do, hat vi bao duoc ngam 30 phut trong dung
dich whey protein 4% da dwoc xir 1y bién tinh trudc
d6 tai 80°C trong 15 phat, pH 4. Vi khuin
Lactobacillus casei 01 dd dugc Pankasemsuk et al.
(2016) nghién ctru vi bao bang tinh bot bap va
alginate. Pau tién, vi khuan dugc nudi trong moi
truong MRS va ly tdm thu sinh khéi 10%° cfu/mL.
Tiép do, 40 mL dung dich gdm 2% natri alginate,
1% tinh bot bap dugc tron déu cung voi 10 mL dich
vi sinh vat. Hon hop dugc thém 200 mL dau dau
nanh cé chira 0,2% Tween 80. Nhil twong sau khi
khudy déu duoc nho vao 200 mL dung dich CaCl,
0,1M. Sau 10 phut ngdm trong dung dich CaCl,, hat
vi bao dugc vét ra va rira voi nudc mubi sinh 1y co
chua 5% glycerol. San pham thu dugc c6 mat do vi
khuan khoang 10° cfu/mL. Két qua phan tich cho
thdy vi khuan duoc vi bao c6 kha nang sdng sot
trong mdi truong da day va ruot ¢ diéu kién mo
phong tét hon so véi vi khuan ty do.

4. TIEM NANG UNG DUNG

Oliveira et al. (2022) da nghién cttu tng dung
hat vi bao chiét xuat polyphenol tir 14 cdy oliu trong
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hamburger thit ctru. Céc tdc gid nay cling da nhan
thay hat vi bao gitp giam qué trinh oxy hoa chat béo
trong thit va c6 nhiéu tiém nang thay thé cho natri
erythorbate-mot chat bao quan nhan tao. Nghién ciru
Karimi Sani et al. (2020) da Gng dung hat vi bao
tinh dau tia t6 vao sira chua. Ngoai loi ich nang cao
kha ning khang oxy hoa, cic mau sita chua c6 bd
sung hat vi bao ciing dugc cac cam quan vién danh
gia t6t vé huong vi cam quan. Tinh dau duoc bd
sung vao stta chua ¢ dang vi bao gitp giam su giai
phéng ty do cac hop chat tinh dau dé bay hoi trong
qua trinh bao quan san phiam. Ung dung hat vi bao
tinh dau tia t6 c6 thé mé ra mot hudéng di méi cho
viéc tao thuc phim chic nang.

M6t nghién ciru wng dung céac hat vi bao chiét
XUat tir cy huong thao trong bao quan phé mai tuoi
cling dugc thyc hién béi Ribeiro et al. (2016). Cac
tac gia da nhan thiy cac hat vi bao polyphenol gop
phan lam tang kha ning khang oxy hod ctia mau
trong qua trinh bao quan ma khong lam thay d6i cam
quan cua phd mai. Ung dung céc hat vi bao véo cac
san pham thyuc pham giap tc ché duoc su phat trién
cua vi sinh vat, kiém soat su giai phong cac hoat
chat, tang kha niang khang oxy ho4 cac san pham.
Dic biét, gia tri cam quan caa cac san pham bo sung
hat vi bao ciing khong lam thay di tinh chat ciia san
pham va dugc nguoi tiéu ding chép nhan. Khong
nhiing ng dung trong cac san pham thyc pham hat
vi bao cac chiét xuat con dugc ung dung dé bao quan
cac loai ndng san sau thu hoach (Alikhani-Koupaei
etal., 2014; Girardi etal., 2017; Girardi et al., 2018).
Ung dung hat vi bao tinh dau xa hwong (Thymus
vulgaris L.) va tinh dau huong thao (Rosmarinus
officinalis L.) dé bao quan nAim m& twoi da duoc
thuc hién bai Alikhani-Koupaei et al. (2014); két
qua cho thdy cac hat vi bao tinh dau xa huong va
huong thao da han ché sy mém cua nam so vai cac
mau doi ching. Hién tuong nay duoc gidi thich la
do tinh dau ¢ the lam giam hoat dong cac enzyme
phan huy thanh té bao. Hon nita, viéc bd sung cdc
hat vi bao tinh dau da han ché sy thét thoat vé khdi
luong, han ché duoc su phat trién caa sinh vat hiéu
khi. Théng tin vé két qua (ng dung ciing nhu hinh
anh minh hoa ciia mot s san pham thuc phim c6 bd
sung hat vi dugc trinh bay lan luot trong Bang 2 va
Hinh 5.
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Bang 2. Ung dung ciia vi bao giot tu trong thuc pham

Chét dwge vi  Thyc pham oA o £ . NI Tai li¢u tham
bao dwgc bé sung Ty 1€ str dung Keét qua chinh dugc cong bo Kkhio
0,5 ghatvibao/ Céc danh gia vé cam quan, thanh phan
Stra chua ~ e o s 2 .
S 50 mL sira hoéa 1y cua sira chua bo sung hat vi bao
Carotenoid c6 A A a Rutz et al.
A . chua dugc de cap trong nghién ctru.
trong dau co , . 0,5 g hat vi bao / x . . A .. (2017)
Banh mi 30 o bat nha Hon hop chitosan/pectin ¢ hiéu qua vi
g bot nhao bao tot hon chitosan/xanthan gum
Polyphenol c6 Hambuger thit 1,12g/65¢g Hat vi bao giup giam hién tugng oxy  Oliveira et al.
trong dich trich R
hambuger hoa thit. (2022)
1a 6 liu
Diu tia 6 Su chap nhan vé huong vi ciia nguoi
(Melissa Sita chua 0,75, 1,5 ghat vi  tiéu dung do6i v6i mau sita chua bo sung Karimi Sani et
RN bao/1 L sita hat vi bao khac biét khong ¥ nghiaso  al. (2020)
officinalis) L p
véi mau khong bo sung.
Dich trich nhén . 3 g hat vi bao/100 Bo sung hat vi bao khong lam thay aoi Trang &
. Stra chua - dang ké dén huong vi, mau sic cua sira n
hat xoai mL sira chua. Thién (2018)
. PO Céc hat vi bao tinh dau c6 thé kiém soat
Tinh dau 14 cay T L
— su phat trién cua Penicillium, . .
Lippia A R 5000 x ppm/225 g i . . Girardi et al.,
. Hat dau phong A Aspergillus, Eurotium and Fusarium sp
turbinata hat dau . N ~ . (2017)
trong hat dau phong ciing nhu sy nay
mam cua hat.
Tinh ddu hatca 0,69 g hat /100 g D0 Sung hat vi bao khong lam thay doi ¢ 55 eirg et
A A Nudc me . . tinh luu bién hodc cam quan cua san
phé nhéan xanh nudc qua al. (2020)

phim sau 30 ngay bao quan tai 5°C.

Tinh dau co xa

huong (Thymus Banh bong lan 0,125 va 0,625

DOi v6i mau banh doi chimg, sau 15
ngay bao quan da bét dau xuat hién soi

nam voi téng ham lugng ndm men va  Gongalves et

vulgaris) g/15 g bot mgc 1a1,1-1,8 CFU/g). Tuy nhién, cical. (2017)
mau bénh bo sung hat vi bao thi khong
¢6 nhiém men moc (<1 CFU/ngay).
X Gt Sl ane e it P sonce il
menthol : /100 g keo déo £ (2014)
dang tu do.
Vi khudn 10 x o hat vi Lén men stra chua bang hat vi bao giip Sandoval-
Lactobacillus ~ Sira chua bao /1‘%0 mL sita tang kha ndng song sot cua probiotic  Castilla et al.
caseli trong qua trinh bao quan san pham. (2010)
Vi bao protein  Nudc dua lugi 3 g hat vi bao/200 Céc danh gia vé cam quan chwa dwoc dé Narin et al.
dau Ha Lan vanudce ép lvu mL nude qua cap trong nghién ciru. (2020)
5. KET LUAN nhau nhu nudc trai cdy, san pham sita, banh ngot,

Phuong phap vi bao giot tu dugc (thg dung cho
nhiéu dbi trong khac nhau nhu tinh dau, dau dong
thuc vat, dich trich ly tir thuc vét ciing nhur nAm men
rugu va probiotic. Tuy theo tung loai vat li¢u 16i
khac nhau ma c6 cac loai polymer bao goi thich hop;
nhung nhin chung cac polymer nay c6 ngudn goc
protein va polysaccharide. Hat vi bao c6 kha nang
{rng dung trong nhiéu loai san phim thuc phdm khac

san pham ché bién tir thit. B6 sung hat vi bao trong
cong thirc ché bién gitp han ché sy phat trién cua vi
sinh vat khong mong mudn, qua trinh oxy héa tir d6
kéo dai thoi gian sir dung cho san pham. Ngoai ra,
bd sung céc hat vi bao c6 thé gitp cai thign hoat tinh
sinh hoc cua san pham nhu kha ning khang oxy hoa
ma khong 1am bién dbi dang ké dén chat lugng cam
quan cua san pham.
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