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Tém tit:

Khang thé IgY da dugc chirng minh ¢6 hiéu qua phong chéng va diéu tri mdt s6 bénh truyén nhiém nhw ciim A, bénh
tay chan miéng... Vi bao chitosan-alginate dwoc danh gia 12 mdt phwong phap hiéu qua dé dwa khing thé IgY vao
co thé qua dwong dn udng. Nghién ciru vi bao khang thé IgY da tién hanh khao sat anh huong ciia cac chét bao va
diéu Kkién vi bao dén hiéu qua ciia qua trinh vi bao khang thé IgY khang Enterovirus 71 (EV71) bao gém: nong dé
sodium alginate, nong do chitosan, pH mai truwong vi bao. Két qua thi nghiém di dwa ra cac thong sé téi wu nhim
ting hi¢u qua vi bao khang thé IgY nhw sau: ndng do sodium alginate 2,5% (w/v), nong dd chitosan 0,2%, pH méi
truomg vi bao 3,5. Trong diéu kién t6i wu, hiéu qua vi bao dat 63,93%. Ché phim vi bao sau siy c6 hoat tinh khang
thé IgY khang EV71 con lai trong hat vi bao dat 35,01%. Do 6n dinh ciia IgY trong mdi truong mé phéng da day
(SGF) di dwoc cai thién dang ké, khi dwge vi bao bing chitosan-alginate, hoat tinh khang thé ciia IgY dwoc giir lai
dén 3 gio trong SGF co pepsin. Két qua chup SEM cho thé"ty, kich thwée hat vi bao <10 pm, cAu triic hat vi bao xép,
¢6 rat nhiéu hat vi bao trong mét hat ché pham vi bao sau siy tao thanh khdi hat vi bao.

Tir khéa: Enterovirus 71, hiéu qua vi bao, hoat tinh khang thé IgY, khang thé IgY, vi bao chitosan - alginate.
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Abstract:

IgY antibodies have been shown to be effective in the prevention and treatment of some infectious diseases, such as
influenza A and hand, foot and mouth disease (HFMD)... Chitosan-alginate microcapsules are considered an effective
approach to delivering IgY into the body via the oral route. The research on IgY microcapsules for IgY antibodies
investigated the effects of encapsulating agents and encapsulation conditions on the efficiency of the microcapsules
process of IgY antibodies against Enterovirus 71 (EV71), including: alginate concentration, chitosan concentration,
microcapsules environment pH. The results determined the optimal parameters to enhance the efficiency of
microcapsules IgY, which are 2.5% (w/v) sodium alginate, 0.2% chitosan, and microcapsules environment pH 3,5.
Under optimum conditions, IgY microcapsules efficiency was 63.93%. After freeze-dried microcapsules, the activity
against EV71 in the microcapsules was 35.01%. The IgY stability in simulated gastric fluid (SGF) was significantly
improved when encapsulated by chitosan-alginate microcapsules, and the activity of IgY was fully maintained
for 3 hours in SGF with the appearance of pepsin. Scanning electron microscopy (SEM), results showed that the
microcapsule particle size is <10 pm, the microcapsule particle structure is porous, and there are many microcapsule
particles in the microcapsule product after freeze-drying.
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1. it van de

Khéng thé IgY da dugc chimg minh ¢ hiéu qua phong
chéng va diéu trj mot sd bénh truyén nhiém nhu cim A,
bénh tay chan miéng... Khang thé IgY di duoc ung dung
trong linh vuc chin nudi tha y va phong chita bénh cho
nguoi [1]. Nam 2002, Carlander sir dung khang thé IgY nhu
cong cu phong chdng cac bénh nhidm tring & bénh nhén
xo gan. Khang thé IgY co cac dic tinh hoa sinh hoc rat phu
hop véi viée diéu tri mién dich théng qua duong miéng,
tuy nhién khang thé IgY rit nhay cam v6i méi truong dich
vi da day va hoat tinh khang thé nhanh chong mat di trong
SGF. Vi vay, vi bao chitosan - alginate dugc danh gia la
mot phuong phap hiéu qua dé dua khang thé IgY vao co
thé qua duong an udng [1, 2]. O nudc ngoai, nhig nim
gan day, cac tinh cht cua alginate va chitosan da dugc tmg
dung trong san xuét vi bao, mang cac chit nhan khac nhau
nhu peptides, protein va cac loai thudc dé theo duong udng,
chuyén dén da day va duong ruét [1, 3, 4].

Tai Viét Nam, trudc tinh hinh dich cum A va bénh tay
chan miéng dang dién tién hét stc phirc tap va hién chua c6
chua c6 thudc dic tri hay vacxin phong ngira. Vién Pasteur
TP H6 Chi Minh da nghién ciru va dat duoc thanh cong
trong viéc hoan thién quy trinh san xuit khang thé IgY
khéang Enterovirus 71 (EV 71).

Nghién ctru cua ching t6i: Vi bao khang thé IgY khang
Enterovirus 71, duge thuc hién nhim tao ché phém vi bao
chtra khang thé IgY san xuét trong nudc, dé bd sung qua
duong an udng, phong chdng bénh, giam nguy co bung phat
ctia cac bénh truyén nhiém, gop phan bao vé stic khoe cho
cong dong. Noi dung nghién ciru gdm: Khao sat anh huong
clia cac chit bao va diéu kién vi bao dén hiéu qua cia qua
trinh vi bao khang thé IgY khang EV71 trong khuon gel
chitosan-alginate; Khao sat d6 bén ciia ché phiam vi bao voi
diéu kién mé phong mdi truong trong da day (simulated
gastric fluid - SGF).

2. Vat liéu va phuong phap nghién ciiu

2.1. Vit liéu

Khang thé IgY khang Enterovirus 71 (EV 71) dugc cung
cap boi Phong Thi nghiém Sinh hoc phén tir - Khoa Vi sinh
Mién Dich, Vién Pasteur TP H6 Chi Minh.

Chat bao sir dung bao gdm: Chitosan c6 d¢ deacetyl hoa
97,2%, do Cong ty TNHH Hung Tién (Can Tho) san xuét.
Sodium alginate do Cong ty HiMedia cung cap.

Hoba chét st dung bao gém: CHNa,0,.2H,0, CaCl,,
Citrate buffer, Comassie protein assay reagent, enzyme
Pepsin, Goat Anti-Chicken IgY, khang nguyén EVT7I,
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NaCl, NaHCO,, NaOH, OPD (o-Phenylenediamine
dihydrochloride), PBST (Phosphate Buffered Saline with
0,05% Tween 20), Tris - HCI (C,H,,NO,), KH,PO,, H,SO,.

2.2. Quy trinh vi bao khdng thé IgY khing EV71

Dung dich khang thé IgY dugc phdi tron véi dung dich
sodium alginate & cac ndng do khac nhau. Mbi truong vi
bao dugc chuén bi bfing cach hoa tréq dung dich CaCl, 1,5%
(w/v) véi dung dich Chitosan ¢ cac nong d6 khac nhau. Hon
hop dung dich sodium alginate/IgY dugc bom nho giot bang
bom ti€m c6 duong kinh kim tiém 0,6 mm, vao moi truong
vi bao, lic déu hdn hop va dé hat vi bao 6n dinh ciu trac
trong 1 gid & nhiét d6 4-6°C, ty 18 thé tich dung dich sodium
alginate/IgY va moéi truong vi bao 1a 1:20 [5, 6].

Hat vi bao sau khi 6n dinh ciu trac, tién hanh loc qua
véi loc dé thu hat. Sau do dung nudce cAt dé rira hat. Hat
vi bao sau loc s& duoc tién hanh sdy thing hoa bang thiét
bi FDU-2100 (Eyela, Nhat Ban) ¢ ap suit 3,6 Pa, nhiét do
dong lanh dugc didu chinh & -30°C, thoi gian sy 16-17 gio,
dé thu ché pham vi bao. Nghién ctru nay khao sat anh hudong
cua cac chat bao gém: néng d6 sodium alginate (1,5, 2, 3,5,
3%wW/v), néng do chitosan (0,15, 0,2, 0,25, 0,3%w/v) va pH
mdi truong vi bao (3, 3,5, 4, 5, 6) dén hiéu qua cua qua trinh
vi bao khang thé IgY khang EV71 trong khuon gel chitosan
- alginate. Pong thoi, khao sat 9 bén cua ché pham vi bao
& diéu kién mo phong méi truong trong da day (simulated
gastric fluid - SGF) va danh gi4 hoat tinh ctia ché pham sau
khi sdy thing hoa thong qua ham lugng khang thé IgY, hoat
tinh khang thé IgY con lai trong hat vi bao.

2.3. Xdc dinh hiéu qud vi bao (Encapsulation efficiency
-EE%)

Can 10 mg ché pham vi bao sau khi sdy cho vao 5 ml
hdn hop phé hat gdm: ,NaHCOS 0,2M, CHNa,0,.2H,0
0,06 M, pH 8,0. Khudy mau lién tuc trong 15-20 phut
hodc cho dén khi hat vi bao dugc pha huy hoan toan.
Sau d6 tién hanh ly tam (8000 RCF, 4°C, 15 phut). Lay
phén dich nuéc dé do mau. Mau duoc do bang phuong
phap Bradford [6, 7].

Téng lwong IgY trong hat vi bao

EE (%) = x 100

Lwong IgY ban dau

2.4. Xdc dinh d@j bén ciia ché phdm vi bao véi diéu ki¢n
mé phong méi truwong da day (Simulated gastric fluid -
SGF)

Méi truong mod phong da day bao gdm: 3,2 mg/ml
enzyme Pepsin hoa tan trong NaCl 0,03 M, ¢ pH 1,2.

Can 25 mg ché pham vi bao sau khi da sdy thang hoa cho
vao 5 ml SGF, u ¢ 37°C, lac lién tuc (100 vong/phut). Thi
nghiém dugc thyc hién trong tube ly tam 15 ml.
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Song song, thuc hién thi nghiém cho dung dich khang
thé IgY chwa vi bao nhu sau: Cho 0,15 ml dung khang thé
IgY vao 5 ml SGF, u & 37°C, lic lién tuc (100 vong/ phut
trong tube ly tam 15 ml).

Tién hanh 1iy 200 pl miu tai cac thoi diém: 0, 0,5, 1,
2,3, 4 gio. Tai timg thoi diém sau khi 1iy mau s& b6 sung
lai vao mau dung dich SGF bang ding lugng thé tich lay
mau ra.

Luong mau tai timg thoi diém sau khi 14y s& dugc trung
hoa bang 200 pl dung dich dém Tris - HCI 2M (pH 8,0).
Thir lai pH mau, dam bao pH duoc duy tri 7-8. Hoat tinh
khang thé IgY duoc do bang phuong phap ELISA. D6 bén
cta ché phérn vi bao dugc tinh dua trén ph?m tram hoat tinh
khang thé IgY giai phong theo cong thirc [2, 6].

Hoat tinh IgY ban déu- Hoat tinh IgY tai timg tho diém (100
Hoat tinh IgY ban du

% Hoat tinh IgY gidi phong =

2.5. Xdc dinh hoat tinh khdng thé bang phwong phdp
ELISA

Hoat tinh khang thé IgY trong mau dugc xac dinh bang
phuong phép ELISA gian tiép. Phu giéng véi khang nguyén
Enterovirus 71 (100 ul/giéng) néng d6 10 pg/ml va o dia
qua dém & 4°C. Rua dia 3 1an v6i PBST va khoa mang véi
200ul dung dich PBST + 10% skimmilk, u ¢ 37°C trong
2 gid. Sau khi rira dia 3 1an véi PBST u dia véi khang thé
IgY miu (d6 pha lodng tir 1:100 dén 1:10000) 100 pl/giéng,
@ & 37°C trong 2 gid. Tiép tuc rira dia 3 1an voi PBST va
bd sung 100 pl/giéng khang thé IgY thu cdp - cong hop
HRP (Horseradish peroxidase) (d0 pha loang 1/4000), u ¢
37°C, 1 gio. Rira dia 4 1an v6i PBST va b6 sung OPD 100
ul/giéng, 0 & 37°C trong 20-30 phut. Dé nglmg phan tng,
b6 sung H,SO, 1,25M 100 pl/giéng [6]. Tién hanh doc két
qua ¢ budc song 490 nm bang may doc ELISA (Thermo
Scientific, M¥).

3. Két qua va ban luan

3.1. Khdo sdt anh hwong ciia nong dj sodium alginate
dén hiéu qud vi bao

Thi nghi¢m khao sat néng dd sodium alginate dugc thuc
hién theo quy trinh vi bao khang thé IgY. Trong d6, chét bao
va moi truong vi bao duoc ¢b dinh: néng d0 chitosan: 0,2%
(w/v), ndng do CaCl,: 1,5% (w/v), pH 4. Sodium alginate
khao sat & cac nong d6: 1,5, 2, 2,5 va 3% (w/v). Sau do,
mau hat vi bao duogc xtr Iy theo phurong phéap xac dinh hiéu
qua vi bao.

Anh huéng cta ndng do sodium alginate dén hiéu qua vi
bao duoc thé hién ¢ hinh 1.
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Hinh 1. Anh hwéng ctia ndng dé sodium alginate dén hiéu qua vi bao. D&
liéu dwoc trinh bay dwéi dang trung binh + SD (n=3). Cac chi¥ cai khac nhau &
cot thé hién sy khac biét co nghia vé mat thong ké (p<0,05).

Hi¢u qua vi bao dugc danh gia thong qua ty 1¢ khang
thé IgY dugc giir lai trong hat. Theo dé, khi ting ndng do
sodium alginate, hiéu qua vi bao c6 xu hudng ting dan tir
ndng do sodium alginate 1,5 dén 2,5% (w/v). Hiéu qua vi
bao dat cao nhat 52,7% tai ndng d6 sodium alginate 2,5%
(w/v) nhung giam khi tiép tyc ting ndng d6 sodium alginate
1én 3% (w/v). Theo K. Punyokun va cs (2015) [3], khi tang
ndng d6 sodium alginate trén 2% (w/v) gy khé khan cho
viéc tao hat do do nhot sodium alginate cao s€ lam tac nghén
dau phun tao hat. Thyc nghiém cho théy, tai cac néng do
sodium alginate thap hon 2% (w/v), cdu tric hat khong on
dinh, c¢6 xu hudng tao thanh cac manh vi bao nho va khong
gilr duoc cAu trac hat khi tao hat. Nguoc lai, khi tang n6ng
do alginate 16n hon 2,5% (w/v), hat vi bao ¢6 xu huéng két
dinh lai va tao thanh cac khdi hat 16n hon.

3.2. Khdo sat anh hwéng cia néng do chitosan dén
hiéu qua vi bao

Thi nghiém khao sat néng dd chitosan duogc thuc hién
theo quy trinh vi bao khang thé IgY. Trong d6, chét bao va
mdi truong vi bao duge cb dinh: ndong do sodium alginate:
2,5% (w/v), ndng d6 CaCl: 1,5% (w/v), pH mdi truong vi
bao: 3,5. Khéo sat chitosan ¢ cac nong d6: 0,1, 0,15, 0,2,
0,25 va 0,3% (w/v). Mau hat vi bao duoc xir Iy theo phuong
phap xéc dinh hi¢u qua vi bao.
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Hinh 2. Anh hwéng ctia néng do chitosan dén hiéu qua vi bao. DU ligu
duwoc trinh bay dwdi dang trung binh + SD (n=3). Cac ch ci khac nhau & cot
thé hién sw khac biét c6 nghia vé mét théng ké (p<0,05).
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Hiéu qua vi bao (hinh 2) dat cao nhét tai ndng do
chitosan 0,2% (w/v) voi kha ning giit khang thé IgY trong
hat dat 51,4%. So sanh v&i mot sd nghién ctu trudc, theo
X.Y. Li va cs (2009) [7] qua danh gia kha nang tai IgY cua
hat vi bao cho théy, chitosan & n6ng do tir 0,05 dén 0,1%
(w/v) tang ty 18 tai IgY tir 8 dén 13,3%. Nong do chitosan
tir 0,2 dén 0,8% (w/v) lam ting thém kha ning tai IgY ¢
mirc 19,7%. Ty 1¢ tai IgY tdi da (19,7%) dat duoc & 0,2%
(w/v). Tiép tuc ting ndng dod chitosan, tai IgY khong ting.
Nghién ciru anh hudng ciia ndng do chitosan dén hiéu qua
vi bao EE% trong qua trinh bao goi cung alginate ciing da
dugc cac tac gia khac thyc hién dé cai thién hiéu qua vi bao
EE% cua dextran, ampicillin, albumin huyét thanh bo, va
hemoglobin. Céc két qua nay déu cho thdy, ty 16 tai IgY va
EE% ting khi ting nong d¢ chitosan 1a do su hinh thanh
mang vi bao c6 lién két chit ché lam on dinh, ting lién két
trong mang ludi gel ion va han ché ton hao protein, khuéch
tan trong sudt qua trinh tao hat [7].

3.3. Khdo sdt anh hwong ciia pH moi trwong vi bao dén
kha nang vi bao

Thi nghiém khdo sat pH mdi truong vi bao dugc thuc
hién theo quy trinh vi bao khang thé IgY. Trong do, chat
bao va moi trudng vi bao duge cb dinh: ndng do chitosan:
0,2% (w/v), n(‘A)ng dd sodium alginate: 2,5% (w/v), néng do
CaCl,: 1,5% (w/v). pH m6i truong vi bao khdo sat ¢ cac gia
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Hinh 3. Anh hwéng cta pH dén hiéu qua vi bao. Di¥ liéu dwoc trinh bay dudi
dang trung binh + SD (n=3). Céc chi¥ cai khac nhau & cot thé hién sw khac biét
c6 nghia vé& mét théng ké (p<0,05).
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Hinh 4. Anh hwéng cta pH dén hoat tinh khang thé IgY con lai. D ligu
duwoc trinh bay dwdi dang trung binh + SD (n=3). Cac ch ci khac nhau & cot
thé hién sw khac biét c6 nghia vé mét théng ké (p<0,05).
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tri: 3, 3,5, 4, 5, 6. Mau hat vi bao duoc xir 1y theo phuong
phap xac dinh hiéu qua vi bao. Hiéu qua vi bao khang thé
IgY duoc danh gia bang phwong phap Bradford va hoat
tinh khang thé con lai trong hat vi bao dugc xac dinh bﬁng
phuong phap ELISA.

Kha ning vi bao khang thé IgY duoc danh gia thong
qua hiéu qua vi bao khang thé IgY va hoat tinh khang thé
IgY con lai trong hat vi bao. Két qua thi nghiém nhur hinh 3
va hinh 4 cho théy, kha ning vi bao khang thé IgY dat cao
nhét tai pH 3,5, khi cang ting gia tri pH hiéu qua vi bao ¢
xu huéng giam dan ca vé nong do IgY va hoat tinh khang
thé. Tuy thudc vao do pH ctia moi trudng vi bao ma dung
dich sodium alginate/IgY tao hat, mic d9 ion hoa trén bé
mit cua alginate thay ddi va ting theo pH mdi trudng vi
bao. Trong khoang pH nay (tr 3 dén 5), mac do ion hoa
chitosan khéng thay ddi dang ké [8]. Tai pH 5,0, ca hai chat
da dién ly dat mtrc d6 ion hoa khoang 70-80%, va do d6 cac
polysaccharide nay c6 thé duy tri cdu hinh bén viing hinh
thanh mang ludi lién két day dic. Tai cac pH >5,0, kha ning
jon hoa cia chitosan bi (rc ché va chitosan c6 thé tao thanh
mot s6 kiéu vong chudi [9]. Sy hinh thanh vong chudi nhu
vay lam cho mang chitosan - alginate kém day dac va lam
tang kha nang IgY phong thich ra ngoai moi truong. Tuong
tu, & cac gia tri pH vi bao thép hon 3,0, chitosan ion hoa
hoan toan, trong khi alginate & bé mat hat vi bao mang dién
tich am nho vi kha niang ion hoa thap va khong thé lién két
chat ch€ voi chitosan do vy mang vi bao dugc hinh thanh
kém day dac.

Theo két qua thyc nghiém nay thi hi¢u qua vi bao va kha
nang vi bao khang thé IgY dat cao nhit tai pH 3,5, cho thiy
& pH nay, trong qua trinh tao hat vi bao, khi cho hdn hop
IgY/sodium alginate vao mdi treong vi bao chira chitosan
va CaCl,, cac chat bao da tao 16p mang chitosan - alginate
bao vé kha tot khang thé IgY nho vay giam thiéu anh huong
ctia pH mdi trudong vi bao dén tinh chit va hoat tinh cua IgY.

3.4. Khdo sdt d bén ché pham vi bao trong diéu kién
mo phong moi truong da day

Thi nghiém khao sat d6 bén cia ché phdm vi bao trong
diéu kién mo phdéng moi truong da day duoc thuc hién theo
diéu kién mo phong da day c6 sir dung enzyme pepsin nhu
phuong phép xac dinh d bén ciia ché pham vi bao véi diéu
kién mo phéng moi truong da day.
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Bang 1. Hoat tinh khang thé IgY con lai trong SGF.

Hoat tinh IgY con lai (%)

Thaoi gian (gio) 5
Mau hat vi bao IgY 1gY khong vi bao
0 100 100
0,125 95,24+0,56 42,86+0,81
0,5 90,48+0,71 14,29+1,06
1 85,71+0,31 10,71+0,74
2 80,95+0,92 7,14+1,41
3 76,19+0,87 3,57+0,68
4 0 0

D@ liéu dwoc trinh bay dwdi dang trung binh + SD (n=3).
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Hinh 5. D6 bén ctia ché pham vi bao trong diéu kién mé phéng méi truwdng
da day. Di liéu dworc trinh bay dwdi dang trung binh + SD (n=3).

Diéu kién mé phong méi truong da day (SGF) duoc sir
dung dé danh gia d6 6n dinh cta ché pham vi bao khang thé
IgY in vitro. Theo két qua nhu hinh 5 va bang 1, IgY khong
vi bao da bi thuy phan dudi tac dung cua enzyme pepsin.
Sau 1 gio, trong SGF, chi con 10,71% hoat tinh khang thé
IgY. Trong khi d6, d6 on dinh cta IgY trong SGF di duoc
cai thién dang ké khi duoc vi bao bing mang chitosan -
alginate. Hoat tinh khang thé cta IgY dugc vi bao, sau 3
gio trong SGF van con 76,19%. Mot sb nghién ciru trude
day ciing cho thiy diéu tuong tw. Theo M. Shimizu va cs
(1988) [10] khang thé IgY khong dugc vi bao rat nhay cam
v6&i moi truong dich vi da day, va hoat tinh khang thé nhanh
chong mat di trong SGF, con IgY trong ché pham vi bao gitr
duogc hoat tinh sau 2 gio & SGF [10]. Chinh mang interphase
chitosan - alginate hoat dong nhu mdt hang rao ngan can
céc ion hydrogen (H"). Hon nita, hat vi bao bang chitosan
- alginate con cho thiy vai trd quan trong trong viéc bao vé
khéang thé IgY khoi qué trinh thiy phan bdi pepsin trong
dich da day. Theo X.Y. Li va cs (2007) [6], trong khoang
pH mai trudng vi bao khao sat tir pH 3 dén 6, khang thé IgY
khi dugc vi bao giit dugc 61,36-74,61% hoat tinh sau 2 gi¢
trong mdi truong mo phong dich da day (SGF).
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3.5. Pdnh gid hoat tinh ciia ché phim sau khi sdy
thang hoa

Ché pham vi bao sau khi sdy thing hoa duoc tién hanh
danh gia thong qua ham lugng khéng thé IgY va hoat tinh
khang thé IgY con lai. Mau hat vi bao dugc xir Iy theo
phuong phép xac dinh hiéu qua vi bao, do mau bang hai
phuong phap: phuong phap Bradford va phuong phap
ELISA. Ham lugng khang thé IgY con lai trong hat vi bao
duoc trinh bay ¢ bang 2.

Bang 2. Ham Iwgng khang thé IgY con lai trong hat vi bao.

x Nong.dg Thé tich mau Nong‘d(_) x Hiéu qua vi
Mau  protein (ml) protein mau ba(.) (%)
(mg/ml) stock (mg/ml) 4
1 1,70 5 12,95 65,52
2 1,66 5 64,09
8 1,61 5 62,17

D@ liéu dwoc trinh bay dwéi dang trung binh (n=3).

Két qua & bang 2 cho thdy, ham lugng khang thé con lai
trong ché phdm vi bao sau sdy thing hoa dat hiéu qua trung
binh 13 63,93%. Trong nghién ctru cua X.Y.Li va cs (2007)
[6] hiéu qua vi bao dat 73,93% tai pH 3,5.

Hoat tinh khéng thé IgY con lai trong hat vi bao duoc
trinh bay ¢ bang 3.

Bang 3. Hoat tinh khang thé IgY con lai trong hat vi bao.

o LEFm luq:lg ¥gY Hz;m lwong IgY Hoat tinh khang thé
Mau trong mau vi bao mau stock (mg/ con lai (%)
(mg/ml) ml) o\
1 1,24 43,61
2 0,75 2,84 26,40
3 0,99 35,02

D liéu dwgc trinh bay dwdi dang trung binh (n=3).

Két qua & bang 3 cho thdy, hoat tinh khang thé IgY con
lai trong ché phim vi bao trung binh 1a 35,01%. Nhu vay,
trong 63,93% ham lugng IgY dugc vi bao trong hat thi c6
khoang mot nira luong khang thé IgY con hoat tinh trong
hat vi bao.

3.6. Céu triic hat vi bao

CAu trtc hinh thai hat vi bao khang thé IgY duoc phong
dai trén anh kinh hién vi dién tr quét (Scanning electron
microscopy - SEM) FSEM 7401F tai Phong Thi nghiém
Hoa sinh, Vién Cong ngh¢ Hoéa hoc, s6 1 Mac Pinh Chi, TP
H6 Chi Minh.
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Hinh 6. Hinh anh chup SEM ché pham vi bao sau say thing hoa. (A) Do
phong dai X50; (B) Do phong dai X100; (C) D6 phdng dai X250; (D) B6 phéng
dai X500.

Qua két qua chup SEM nhur hinh 6 cho thiy, kich thudc
hat vi bao <10 pm. Co rat nhiéu hat vi bao trong mot hat ché
pham vi bao sau sy tao thanh khéi hat vi bao. Nhin chung,
cAu trac hat vi bao xép, bé mit khdi hat c6 cac vét nut gdy co
thé do trong qua trinh sdy thing hoa, trai qua giai doan lanh
dong sau ¢ nhiét do -30°C 1am hinh thanh cac tinh thé da gay
anh huong dén cau triic mang bao sau khi siy thing hoa.

Theo nghién ctru cia K. Punyokun va cs (2015) [3], duong
kinh trung binh cta cac hat vi bao chitosan - alginate dugc do
bang kinh hién vi soi nguoc 1a tir 1.000-1.500 pm. Tuy nhién,
kich thuéc hat vi bao giam xubng con 100-200 pum khi duoc
nap khi 0,3 m¥/gio trong sudt qué trinh tao hat vi bao.

W. Chen va cs (2013) [11] da nghién ctru vi bao khang
thé IgY bﬁng vat liéu vi bao sodium alginate va dau dau
nanh. Két qua chup SEM hat vi bao alginate cho thay, kich
thudc hat vi bao khoang 10 um. Cac vét nut gay xuét hién
trén bé mit do trong qua trinh chuin bi mau khi dong lanh
hat vi bao alginate trong nito 16ng va sau d6 say kho dudi
didu kién 4ap sudt chan khong. Dua trén cac két qua chup
SEM, céc hat vi bao ¢6 cdu triic mang ludi Xép, kich thudc
16 tir 5 dén 100 nm, véi kich thudc 16 rng chiém wu thé tir
30 dén 50 nm.

4. Két luan va kién nghi

Trong nghién ctru nay, ching to1 da tién hanh khao sat
anh huong cua cac chét bao va diéu kién vi bao dén higu
qué clia qué trinh vi bao khang thé IgY khang EV71 trong
mang gel chitosan - alginate. Két qua nghién ctru da chon
duogc didu kién vi bao khang thé IgY khang EV71, dat hiéu
qua cao nhit & nong do sodium alginate 2,5% (w/v), pH
mdi trudong vi bao 3,5, n@)ng d0 chitosan 0,2%. Khi d6 ham
luong khang thé IgY khang EV71 dugc giir lai trong ché
pham vi bao dat 63,93% va hoat tinh khang thé IgY khang
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EV71 con lai trong ché pham vi bao: 35,01%. Két qua khao
sat 6 bén cua ché phim vi bao ¢ diéu kién mo phong moi
truong trong da day (SGF) cho thdy, d6 6n dinh cua IgY
trong SGF da duoc cai thién dang ké khi dugc vi bao bang
chitosan - alginate, hoat tinh khang thé cua IgY van con
t6i 76,19% sau 3 gid trong SGF. Can ¢6 nhitng nghién ctru
tiép tuc dé t6i wu hoa qua trinh vi bao khang thé IgY khang
EV71 nham ting ham luong khang thé IgY va hoat tinh
khang thé IgY con lai trong hat vi bao.

Chung t6i guri 101 cam on chan thanh dén PGS.TS Cao
Thi Bao Van, ThS Pham Thanh Héng 0 Phong Thi nghiém
Sinh hoc phan tir - Khoa Vi sinh Mién dich, Vién Pasteur TP
Ho6 Chi Minh da cung cap khang thé va hd trg phuong tién
gitip chiing t6i thyc hién dé tai nay.
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