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Phat trién cong thirc va danh gia miéng dan dét chira
keo ong diéu ché& bang phwong phap Electrospinning

Nguyén Ngoc Sao Mai’, D6 Kim Trang, Phan Thay Thanh va Vii Nguyét Anh
Trwong Bai hoc Nguyén Tat Thanh

TOMTAT

D@t vén dé: Keo ong ld hdn hop cla nhwa cdy va cdc chdt tiét tir tuyén nurde bot cia lodi ong, duoc st dung
dé han kin t6 gitp bdo vé té ong khdi cdc tdc nhdn géy bénh, gidu polyphenol va flavonoid. Keo ong cd tinh
khdng khudn, khdng viém va chéng oxy héa giup thuc déy qud trinh lanh vét thuong. Vi soi textile chira keo
ong dwoc diéu ché bdng phurong phdp electrospinning gitip thuc ddy khd néng lam lanh vét thuong trén
da. Phuong phdp: Keo ong dwoc ddnh gid khd ndng chéng oxy hda, khdng viém in vitro, luigng phenolic va
flavonoid. Miéng vi sgi chiva keo ong sau khi tao thanh bdng phurong phdp electrospinning, dwoc ddnh gid
hinh thdi va kich thudc soi, ham lwong polyphenol téng va flavonoid, va khé néing gidi phéng cdc chét qua
mang bdn thdm. Két qua: Keo ong chira ham lwong phenolic téng 63.80 mg/g va flavonoid 36.54 mg/g,
hoat tinh chéng oxy héa IC,, 0.1829 mg/mL va tinh khdng viém IC., & néng dé 203.31 ug/mL. Cdc miéng
textile duoc tao tir PVA/CS theo ty 1é 70/30, chira 5% keo ong, chira ham luwgng phenolic téng va flavonoid
lan lwot 1 0.9233 mgGAE/g va 0.5254 mgQE/g. Sau 24 gid, 37.76% phenolic téng va 89.48% flavonoid
duoc gigiphéng qua mang bdn thém.

Tirkhoa: keo ong, PVA/Chitosan, electrospining, texile

1. DAT VAN DE

Keo ong la mdt vat liéu ty nhién tir nhya va chat
nhay dugc thu thap tir cic bd phan khac nhau cla
cay chang han nhu I3, nu hoa va vo cay, sau dé tron
chiing bang sap ong va mot s6 enzym cua ong [1].
Keo ong c6 thé day nhanh qud trinh lanh vét thuong
trén da bang cach ting cuong kich hoat va ting sinh
té€ bao da, gidm viém va loai bd cac goc ty do tai vi tri
vét thuong [2].

Viéc chira lanh vét thuwong 13 phan &ng tw nhién cua
co thé nham khéi phuc cau tric va chirc ndng clia da
sau khi bj t6n thwong. Qua trinh nay gdm cac buéc
phirc tap nhu cdm mau, khang viém va tai tao mo.
Thai gian lanh vét thuong phu thudc vao nhiéu yéu
t& nhw vi tri, kich thuwdc vét thuong, t6c do tai tao
cla cac té& bao bj tén thuong va tinh trang strc khoe
cta bénh nhan [3]. Mac du co thé cé mét hé théng
tu 1anh ty nhién khdng can can thiép y t&€ nhung doi
cac vét thuong Idn hodc cé nguy co nhiém triing cao
can sy can thiép bén ngoai dé thuc day qua trinh hoi
phuc nhanh chéng va dam bao tinh thadm my [4].

Polyvinyl alcohol (PVA) la mot polymer polycationic
v&i mat do dién tich duwong cao, né cé thé bam vao
cd moé cirng va mdé mém, chang han nhw mé niém
mac va biéu md, théng qua su hydrat hoa, lién két
hydro va tuong tac ion [5]. Chitosan la polymer
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polysaccharid cé tinh tuong thich sinh hoc, tinh
tham oxy, tinh cdm mdu va khang khuan, cé Igi cho
viéc diéu tri vét thuong [6]. Dang vai dét (textile)
diéu ché& bing phuong phap electrospinning tir hon
hop PVA va Chitosan duoc nghién ctru nhdm lam
miéng dan gilp vét thwong mau lanh hodc lam chat
mang gilp van chuyén thudc qua da [7].

Céac nghién clru gan day phat trién dang miéng dan
(dressing) véi sgi nano dugc tai keo ong diéu ché
bang phuong phap electrospinning nham thic day
quéd trinh han gan céc vét thuong hé [8]. Dang Vai
dét cé thanh phan keo ong hira hen la mét gidi phap
V@i vé (rng dung vat liéu ty nhién tao thanh miéng
ddn gitp phuc héiva dinh hinh vét thuong mét cach
don gian khéng can can thiép khau chi. Cho dén nay
do chua tim thay tai liéu trong nudc vé dé tai nay
nén chung téi thay can tién hanh “Phat trién céng
thirc va danh gid miéng dan dét chira keo ong diéu
ché& bang phuong phép electrospinning” véi cac
muc tiéu tao miéng dan soi nano cé chira keo ong va
danh gid cdc dactinh clia miéng dan dét nay.

2. VAT LIEU VA PHUO'NG PHAP NGHIEN CU'U

2.1.Vatliéunghiénctru
Bot keo ong 3336 do Cong ty TracyBee cung cép,
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thudc thl Folin-Ciocalteau (Merck), natri
cacbonate (Trung Qudc), ethanol (Trung Quéc),
aluminium cloride (Trung Qudc), DPPH (Trung
Quéc), PVA (M,, = 86,000, Fisher Scientific, My),
chitosan (Trung Qudc), mang ban thdm (MWCO
14,000 Da, Biosharp, Trung Quéc).

2.2. Phurong phap nghién ctru

2.2.1. Xdc dinh tinh chét ly héa cda bét keo ong 3336
2.2.1.1. Binh lvgng polyphenol [9]

Mdéu chudn: Pha dung dich acid gallic chudn g&c véi
ethanol 70% c6 néng @6 100 pg/mL; pha cac dung
dich chuan acid gallic c6 néng d6 1 - 35 pg/mL.
Mau thir: Bot keo ong dwoc pha trong ethanol 70%
&ndng dd 1 mg/mL. HGt 1 mLdung dich chuan acid
gallic thém 1 mL dung dich Folin-Ciocalteu 10% va
1 mL dung dich natri cacbonat 5%, l4c d&u. U trong
t6i 1 gio & nhiét d6 phong. Loc qua mang loc 0.45
pm. Xac dinh do hap thu bang may quang phé UV
(Shimadzu 1900i, Nhat Ban) & budc séng 760 nm.
MAau trang dugc tién hanh twong tw véi 1 mL
ethanol 70%.

Luvong phenolicténg dwoctinh theo cong thirc:
CxK*V

TPC =

Trong dé:

TPC: lvgng polyphenol (mg GAE/g keo ong)

C: Gidtrixtlr duwdng chuan véiacid gallic (mg/mL)
V: Thétich dungdich phalodng (mL)

K:Hésé phalodng

m: Kh&ilwong keo ong cé trong thé tich V (mg)

2.2.1.2. Dinh lugng flavonoid [10] o
Mau chudn: Pha dung dich quercetin chuan goc cé
néng dé 100 pg/mL v&i 70% ethanol; pha dung
dich chuan quercetin cé ndng do6 1-35 pug/mL. Mdu
thir: Bot keo ong dugc pha trong ethanol 70% &
néng dd 1 mg/mL. H4t 1 mL dung dich, thém 1 mL
dung dich AICI, 2%, 13c déu va dé yén 1 gid. Loc qua
mang loc 0.45 pum. Xac dinh d6 hap thu bang may
quang phd UV (Shimadzu 1900i, Nhat Ban) & buéc
séng 420 nm. MAu trang duoc tién hanh tuong tu
v&ilmLethanol 70%.

Luvgng flavonoid dugctinh theo congthirc:

TFC =&KXV

Trong dé:

TFC: lwgng flavonoid (mgQE/g keo ong)

C: Gid trix tlr dwong chudn véiquecertin (mg/mL)
V: Thé tich dung dich duwgc phalodng (mL)
K:Hésé phalo3ng

m: Khéilwong keo ong cé trong thé tich V (mg)
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2.2.1.3.Khdo sdat chéng oxy héa [11]
Cac mau pha lodng dugc tron véi thudc thir DPPH,
U & nhiét d6 phong trong t6i 30 phuat. Do d6 hap
thu & budc séng 517 nm bang may quang phé UV
(Shimadzu 1900i, Nhat Ban). Nong dd chiét xuat
duogc vé biéu d6 chdng lai sy &rc ché giam DPPH
twong &ng va IC,, dwoc uwdc tinh bang phuong
phap hoi quy phi tuyén tinh s dung dit liéu tir ba
thi nghiém doc |ap. Hoat tinh chdng oxy hda cla
mau thtr duwoc danh gid thong qua kha ndng khir
gbctu do DPPH theo congthirc:
9%RSA _Abs chiing —Abs maiu

X
Abs chirng 100

Trong do:

%RSA: Hoat ddng dep goc ty do

Abs chirng: Mat d6 quang cla mau chirtng am
(DPPH + MeOH)

Abs mau: M4t do quang clia mau th (dung dich
mau DPPH" & cac ndong do)

2.2.1.4.Khdo sdat hoat tinh khdng viém [12]
Trong diéu kién tuwong ty tai 6 viém trong co thé
ngudi (37°C, pH 5.5) cac hop chat cd trong mau thir
s& g&n két v&i BSA dé bao vé ching trudc tdc nhan
bién tinh. Khi gia tdng nhiét dé dén 67°C, cic
protein bi bién tinh Iam duc dung dich th&r nghiém.
Sau khi dwogc lam lanh, tién hanh do d6 duc cla
hdn hop thir nghiém & budc séng 660 nm. S dung
diclofenac natri dm mau chitng duong va tién
hanh nhw mau thir. Thir nghiém duoc tién hanh 3
lan. Kha nang (rc ché bién tinh BSA dugc dénh gia
bang cdng thirc sau:

9%RSA =OD chirng — 0D tht

x1
0D chirng 00

Trong do:

OD chirng: Mat d6 quang ctia mau chirng 4m (dung
dich dém + BSA)

OD th&r: M4t dé quang cla mau thir (BSA + dung
dich mau thir & cdc ndng do)

2.2.2. Phuorng phdp ché tao textile béng phwong
phdp Electrospining

Dung dich PVA (1 g trong 11.5 mL nudc Milli-Q,
khudy & 80°C) va dung dich chitosan (1 gtrong 30.8
mL axit axetic 1%, khudy 2 gi®) dugc phdi tron céc
dung dich theo cac ty & thé tich PVA/Chitosan:
90/10, 70/30, 50/50, 30/70 va 10/90. Cac hén hop
duockhudy trong 2 gio tredc khi kéo soi dién.

Théng qua qua trinh tham khao céc tai liéu nghién
clru va khao sat ty 1é cia PVA/Chitosan, do nhét
cla dung dich dnh hudng dén dwong kinh soi va
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cautric hinh thai [18]. Do hdn hop dich cé d6 nhét
cao, qua trinh electrospinning s dung kim phun
0.35 mm nham tranh hién tugng tic kim. Téc do
bom 0.5 mL/gi®, tdm thu di chuyén 0.1 m/phut
trén quang duong 0.2 m/chu ky giup cho lvgng
dich phun déu trén bé mat tdm thu ma khong bi
dinh thanh mang 1&n. Tién hanh khao sat dién 4p
tlr 15 - 40 kV va khodng cach tir dau kim dén tdm
thu 10, 15va 20cm.

Cho 5% keo ong (kl/tt) vao hdn hop dung dich
PVA/Chitosan, khudy cho dén khi hdn hop dong
nhat. Thyc hién qua trinh electrospinning theo
diéu kién d3 kho sat dé thu dugc textile keo ong.
Mau trang lam twong tw nhung khdng cé keo ong.

2.2.3. Bdctinh cua textile keo ong

2.2.3.1. FTIR (Quang phé héng ngoai bién déi Fourier)
Phé héng ngoai bién déi Fourier (FTIR) dwoc thu
thap bang phuong phap phan xa toan phan suy
gidm (ATR) trén thiét bi Shimadzu IRAffinity-1
(Nhat Ban). Mau mang duoc dét truc tiép 1én tinh
thé ATR dé do ph6 trong khodng s séng 4000 - 400
cm™, vdi601an quétva dé phangidi4cm™.

2.2.3.2. Kinh hién vidién ti quét (SEM) [13]

Phan bod duwong kinh, dudng kinh trung binh va d6
x6p bé mat cta cac tdm nanofiber dién xung dugrc
xac dinh bang cach phan tich hinh anh vimé taora
bang SEM. Hinh thai va dd déng déu clia ma tran
dién xung dugc khao sat vai cac phiéu kinh gan vao
bé mat bd thu. Cac phim dwoc sdn xuat va khdo sat
trén kinh hién vi dién tr quét Tescan Vega3 (SEM).
DE Iam cho cac mAu cé tinh dan dién, ching duoc
boc bang bing carbon hai mat va phd vang véi d6
day 30.0 nm. Hinh anh dugc thu nhan bang cach st
dung dién &p gia téc electron trong khodng tir 12.0
dén 20.0 kV. Budng kinh trung binh cia 100 phép
do dwoctinh todn bang chuong trinh Image).
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2.2.3.3. Xdc dinh ham lwong phenolic téng va
flavonoid trong textile keo ong

Miéng vai dét PVA/chitosan chira keo ong (10 x 10
cm) duwoc cho vao ethanol 70%, khudy 24 gio.
Lugng phenolic tong va flavonoid cé trong miéng
textile keo ong dugc xac dinh lan lugt theo muc

2.2.1.1.va2.2.1.2.

2.2.3.4. Nghién ctru phdng thich thuécin vitro [14]
Mang ban thdm dugc st dung nhu mét md hinh A
mo6 phong mang sinh hoc trong nghién ciru do
tham qua da, nham danh gia kha ndng tham thau
cla vat liéu. Mang c6 kha nang cho phép cac phan
tlr cé khdi lwogng phan tr nhé hon 14,000 Da
khuéch tan qua, trong khingdn can cdc phan t&r I6n
hon, twong tu nhw dactinh chon loc cda l&p biéu bi
da. Trong thir nghiém d6 thdm, mang duoc [3p dit
vao thiét bj chuyén dung dé tao ra hai pha: Pha
nhan va pha cho. Viéc st dung mang tham tich
giup mé phong qua trinh hap thu qua da trong diéu
kién in vitro, tir d6 danh gid téc d6 va mirc d6 giai
phéng hoat chat cda vatliéu thlr nghiém.

Lugng phenolic tdng va flavonoid phdng thich tir
miéng textile keo ong qua mang ban thdm duwoc
khao sat. Moi trwong thir nghiém 500 mL dung dich
dém phosphate pH 7.4 & nhiét d6 32 £ 0.5°C, toc do
khudy 50 vong/phut. 2 mL dich dwoc hit & 15 phut,
30 phut, 1 gio, 2 gio, 3gio, 4 gio, 6 givy, 12 gio'va 24
gi®. 2 mL dich trdng dwoc bd sung ngay sau khi hat.
Lugng phenolic téng va flavonoid phdng thich [an
lvotdugcxacdinhtheomuc2.2.1.1.va2.2.1.2.

3.KET QUA VA BAN LUAN

3.1. Xacdinh tinh chat ly héa cia bét keo ong 3336
3.1.1. Binh lwrgrng polyphenol va flavonoid cia keo ong
Phuong trinh tuyén tinh va k&t qua phan tich ANOVA
cta dé hap thu acid gallic va quercetin theo ndng dé
twong rng duoc thé hién trong Hinh 1 va Bang 1.
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Hinh 1. Phuong trinh tuyén tinh cda (A) acid gallic, (B) quercetin
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Bang 1. Phuong trinh tuyén tinh cla acid gallic va quercetin

a

Acid gallic (GAE)

Quercetin (QE)

Pudng chudny=ax+b

y = 0.0495x + 0.0231

y = 0.03595x - 0.00689

Hé sd twong quan R? 0.9994 0.9994
Khodng néng dd (ug/mL) 1-35 1-35
Phan tich ANOVA
F 15279,11 21316.99
Significance F 5.27122E-20 1.612E-22
, 0.0010 <0.05: H& s6 b c6 y nghTa | 0.08688 >0.05: Hé s6 b khong cé
p-value cia b v n . L o
thong ké y nghia thong ké

Két luan

y = 0.0495x + 0.0231

y = 0.03595x

Mau keo ong 3336 c6 ham Iugng polyphenol va
flavonoid én dinh, v&i lwgng polyphenol 63.80 +
1.30 mgGAE/g va lugng flavonoid 36.54 + 0.34
mgQE/g. Mac du khdng cé ham lwgng cao nhat so
véi cdc mau khac, mau 3336 van dam bao cung cap
mot lvgng dang ké hai hop chat quan trong nay,
gilp duy tri cac dac tinh sinh hoc ctia keo ong. So
vdi cdc mau khac nhu G12.EE va G15.EE, c6 ham

60 ry=1.539x+33.074
ss | RP=09904

50 } .
a5 & e

40 t A
35 |
30

RSA (%)

4 9 14 19
Ndng d6 acid ascorbic (ug/mL)

lvgng polyphenol va flavonoid vuot tréi, mau
3336 van thé hién ty & can bang gitra hai hop chat
va tiém ndng ng dung én dinh trong cac nghién
ctruva san phamliénquan [15].

3.1.2. Khdo sdt chéng oxy héa cia keo ong
Két qua khao sat hoat tinh chéng oxy héa cua acid
ascorbic va keo ong 3336 dugc trinh bay trong Hinh 2.

100% ¢ Y =2.6216In(x) - 3.812

2 v
R:=09529 _ 9%
80% °
4
4
—~ 60% | S
S .
= 40% | ~
3 / B
~ 200 /
0% | é
0% 1 1 J
4 5 6 7

Ndng d6 keo ong 3336 (mg/mL)

Hinh 2. Kha ndng chéng oxy hda cla (A) acid ascorbic va (B) keo ong 3336

Kha nang chdng oxy hda cula acid ascorbic twong
quan tuyén tinh v&i ndng dé tir 6 - 14 g/mL, vdi
phuong trinh héi quy y =1.539x + 33.074. Két qua
phan tich ANOVA cho thdy p < 0.05, gia tri 33.074
trong phuong trinh cé y nghia thong ké. Mat khac,
kha ndng chdng oxy hda clia keo ong 3336 twong
quan véindéng do tir 0.1 - 0.5 mg/mL, véi phuong
trinh héi quy y=2.6216In(x) - 3.812. K&t qua phéan
tich ANOVA cho thay, gia tri p > 0.05, gia trj 3.812
trong phuong trinh khéng cd y nghia théng ké nén
duwoc loai. Phuong trinh biéu dién sy thay d6i kha
nang chdng oxy hda cla acid ascorbic theo néng
dotradthanhy=2.6226In(x).

Tir cdc phuong trinh trén, két qud IC,, clla mau keo
ong 3336 dat 0.1829 mg/mL thap hon acid
ascorbic 0.01 mg/mL. IC,, cla keo ong 3336 cao
hon cac loai keo ong khac nhu keo ong Haryana
(IC,, = 0.339 mg/mL), keo ong Himachal (IC,, =
0.478 mg/mL), keo ong Uttaranchal (IC,, = 0.371
mg/mL), keo ong Delhi (IC,,=0.516 mg/mL) va keo
ongKerala (IC,,=0.350 mg/mL)[15].

ISSN: 2615 - 9686

3.1.3. Khdo sdt hogt tinh khdng viém cia keo ong
K&t qua khao sat hoat tinh khang viém caa
diclofenacvakeoong3336 duwoctrinh baytrong
hinh 3. Khd nang khang viém tuwong quan tuyén
tinh v&i néng dé diclofenac tir 45 - 80 g/mL, vai
phuong trinh héi quy y = 1.3276x - 38.863. Két
qua phan tich ANOVA cho thay p < 0.05, gia tri
38.863 trong phuong trinh cé y nghia théng ké.
Mat khac, kha ndang khang viém twong quan vdi
néng dd keo ong 3336 & néng dd tir 50 - 300
mg/mL, v&i phuong trinh héi quy y = 0.2794x-
6.8038.KE&tqua phantich ANOVA chothdy, gidtri
p>0.05,giatri6.8038 trong phuwongtrinh khéng
céy nghiathdng ké nén duwgc loai. Phwong trinh
biéudiénsuthay ddikhdndngchdngoxyhdacla
acid ascorbic theo ndéng d06 trd thanh y =
0.2794x.

Mau keo ong 3336 dat hoat tinh khang viém &
néng dd ICso= 203.31 pg/mL, thap hon 3 [an so véi
diclofenac (IC,,=66.94 ug/mL).
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100 ¢
s 80T y = 1.3276x - 38.863
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Hinh 3. Kha ndng khang viém cuta (A) diclofenac va (B) keo ong 3336 3336

3.2. Piéu kién tao textile keo ong theo phwong
phap electrospinning

Hon hop dung dich PVA/Chitosan dugc chon
theo ty 1& 70/30 1a t6t nhat cho quéa trinh
electrospinning. Khoang cach tir dau voi phun
dén tdm thu dnh hudng dén thoi gian bay cda tia
va cudng d6 dong dién. Dién ap cao cung cap sy
phan bd dién tich can thiét trén dung dich dé bat
dau qua trinh kéo soi dién bang cach diéu chinh
Iwe tinh dién trén strc cdng bé mat cia dung dich,
nhuwng s& dung dong dién qud cao c6 thé gay ra
lwc ddy gita cdc nhém ion cla xwong séng
polymer, cé thé lam nhiéu loan quéa trinh hinh
thanh cac sgi lién tuc[16]. KEt qua cho thay ty |é
70/30 cho kha nang kéo sgi t6i wu, vdi diéu kién
tétnhatla3s5kvval5cm.

Cho 5% keo ong (tt/tt) vao hén hop dung dich
PVA/Chitosan (70/30, tt/tt) dwgc phun qua kim co
dudng kinh 0.35 mm, t8c do tiém 0.5 mL/h, t6c dd
di chuyén cdia bang thu 0.1 m/phut, téng chiéu dai
di chuyén cla bang thu 0.2 m/vong, dién dp 35 kV.

Khoang cach tir dau kim phun dén bangthumaula
15 cm. MAu trang lam tuwong tu nhung khong cé
keo ong.

3.3.Pictinh cha textile keo ong

3.3.1. Hinh anh phén tich SEM va FTIR

Hinh dnh cla miéng vai dét PVA/chitosan chira keo
ong diéu ché theo phuong phép electrospinning
va hinh anh phéan tich SEM cla miéng vai dét nay
duogc thé hién trong Hinh 4. Hinh 4B cho thay cac
sgi tao thanh mang Iwdi day dac, dong déu vé
duong kinh va bé mat min, cé tich hop thanh cong
keo ong vao hé théng polymer. Budng kinh trung
binh cla soi khodng 170 nm, v&i bé mat twong doi
déu, chirng to hiéu qua cda qua trinh dién ly trong
viéc tao ra sgi cd kich thudc nano 6n dinh. Biéu do
phan b6 dudng kinh sgi & Hinh 4C cho thay sgichu
yéu cé dudng kinh tlr 100 nm dén 250 nm, va phan
b6 déng déu, chirng to keo ong khdng dnh hudng
|&n dén sy hinh thanh va déng nhat cta soi.

Hinh 4. (A) Miéng vai dét PVA/chitosan chita keo ong diéu ché theo phuong phdap electrospinning
(B) va (C) Hinh dnh SEM va phan bd dudng kinh cha vai dét PVA/chitosan chira keo ong

3.3.2. Phén tich quang phé FTIR

Quang phd FTIR cla chitosan, PVA, keo ong,
PVA/chitosan va PVA/chitosan/keo ong duwoc
trinh bay trong Hinh 5. Quang phd cla chitosan
thé hien mot s6 dinh & 1650 va 1580 cm™ lién quan
dén sy dao déng kéo dai C-O va udn cong N-H,
twong &ng. Mot dinh réng va manh mé trong
khodng tir 3300 d&n 3500 cm™ cho thay sy dao
dong kéo dai N-H va O-H, trong khi dinh h3p thu
cla chitosan & 1050 cm™ lién quan dén sy dao
doéng kéo dai C-0[16]. Quang phé cha PVAthé hién

Hong Bang International University Journal of Science

mot dinh réng, trong khoang tir 3000 dén 3700
cm’, twong &ng v&i cdc nhém O-H, cung véi cac
dinh dic trung rd rét & 2900 cm™ (kéo dai C-H),
1416 cm™ (cat CH,) va 1100 cm™ (kéo dai C-O).
Quang phé cua keo ong cho thay céac dinh rong
trong khoang tir 3000 dén 3500 cm™ do si kéo dai
lién két hydro O-H cua cac hop chat phenol, cic
dinh & 1630 va 1544 cm™ twong (*ng v&i dao dong
kéo dai C=0 cua flavonoid va lipid cé trong keo
ong, cac dinh &#1380va 1260 cm™ do dao dong kéo
dai C-0-H, dinh #1160 cm™ twong trng.
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Hinh 5. FTIR cua chitosan, PVA, keo ong (propolis), vai dét PVA/Chitosan
va vai dét PVA/Chitosan/keo ong

3.3.3. Xdc dinh ham lworng téng phenolic va flavonoid
trong textile

Ham lugng phenolic téng va flavonoid miéng dén
textile thong qua OD lan luwot la 0.9233 mg/g va
0.5254 mg/g.

3.3.4. Nghién ctru phong thich thuéc in vitro
K&t qua phdng thich acid phenolic téng va flavonoid
cla textile keo ong duwgc trinh bay trong Hinh 6.

Sau 24 gio, 37.76% acid phenolic dugc phdng thich
sau 24 gio, vdi 34.92% phong thich nhanh chéng
lGc 0 giy va sy phdng thich dat dé 6n dinh tir 4 gid.
89.48% flavonoid da duwogc phong thich, véi 86%
phéng thich nhanh chéng & 0 gi® va dat d6 phéng
thich 6ndinhtir 4 gio.

Viéc flavonoid duwgc phdng thich cao gip hon hai
lan so v&i phenolic trong 24 gidr c6 thé gidi thich béi
cac tinh chat héa hoc va dé hoa tan khac nhau cla
hai hgp chat nay. Flavonoid cé ciu tric phan to
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34
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Thoi gian (h)

Nbng d6 acid phenolic tich liy (%)

nho va tinh phan cuc cao, dé hoa tan trong méi
truong nwdc, dic biét [a & pH 7.4, gilp ching dé
dang khuéch tan va phéng thich nhanh hon tir
miéng dan keo ong. Nguoc lai, polyphenol cé ciu
trdc phirc tap hon, it hoa tan va gin chit véi cac
thanh phan trong miéng dan, khién ching phéng
thich cham hon dudi cung diéu kién pH. Thém vao
dé, & pH 7.4, mot s6 nhdm chlrc nang cla
polyphenol cé thé khéng dwoc ion hda hoan toan,
lam gidm kha nang twong tac vdi nuwdc va dan dén
téc d6 phdéng thich thdp hon. Nguogc lai,
polyphenol cling c6 cau truc phirc tap hon, thudng
bao gdbm nhiéu vong benzene va nhém hydroxyl,
khién ching it hoa tan va cé xu huéng gan chiat hon
v@i cac thanh phan trong miéng dan. Diéu nay lam
cho polyphenol phéng thich cham hon duéi cung
diéu kién pH. Thém vao d6, & pH 7.4, mot s6 nhém
chirc ndng cla polyphenol cé thé khdng dwoc ion
hda hoan toan, lam giam kha nang tuong tac vdi
nuwdcva dan déntdc dd phéng thich thap hon.
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Hinh 6. Néng d tich Ty (%) cta (A) acid phenolic va (B) flavonoid

3.3.5. Han ché'tiém néing cda miéng ddn textile

Khi phét trién miéng dan textile chira keo ong va cac
polymer sinh hoc nhu Chitosan, PVA, can dic biét
lvu y dén cac han ché tiém an sau: Doc tinh tiém
nang (Toxicity): Cac thanh phan tu nhién nhu keo
ong cd thé chira cdc hop chat hoat tinh sinh hoc gay
déc néu khéng dugc tinh ché ki ludng hodc chuan
hda vé thanh phan. Ngoai ra, cic phu gia hodc chat
XU ly trong qud trinh ché tao miéng dan cling c6 thé
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gay anh hudng dén té€ bao da néu tich tu lau dai[17].
Twong hop sinh hoc (Biocompatibility): Chitosan va
keo ong nhin chung cé tinh tuong hop sinh hoc cao,
nhung van cé kha nang gay phan tng dj trng & mot
s6 ngudi, dac biét |a nhitng ngudi nhay cam vai hai
san (nguén gdc chitosan) hodc cic hop chat
phenolic trong keo ong. Su khéng tuong thich cé
thé dan dé&n viém hodc phan trng mién dich tai chd
[18]. Tinh kich &ng da (Skin Irritation): Keo ong da
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duogc ghi nhan 13 o thé gay viém da tiép xuc di &ng
& mot ty 18 ngudi dung nhat dinh. Bén canh d6, PVA
c6 thé lam thay d6i dd 4m va khi hau vi md trén bé
mat da, dan dén kich tng néu sir dung 1au dai hodc
trong méi trudng khéng théng thoang [19] . Do én
dinh vat liéu (Material Stability): PVA cé xu hudng
tinh thé héa va giam d6 bén trong méi trwdng am,
trong khi chitosan dé bj phan hdy sinh hoc. C3 hai
yéu td nay cd thé anh huwdng dén thoi gian sir dung
va hiéu qua bdo vé vét thuwong [20].

4.KETLUAN

4.1.Kétluan

Nhu vay, mau keo ong 3336 c6 tdng ham lwong acid
phenolic 63.80 + 1.30 mgGAE/g va lwvgng flavonoid
36.54 + 0.34 mgQE/g, kha ndng chdng oxy hoa IC,,
& mirc 0.1829 mg/mL va tinh chat chdng bién tinh
protein dat 50% & ndong d6 203.31 pug/mL. Keo ong
c6 thé &ng dung khéng khuan va chéng viém trong
chira lanh vét thuwong. Miéng vai dét PVA/chitosan
chtra keo ong d3 duwoc didu ché thanh cong bang
phuong phép electrospinning. Miéng vai dét chira
keo ong dwgc phan tich hinh anh sgi polymer bang
SEM. Phan tich phé FTIR chira su hién dién cla keo
ong trong cau truc cla soi va cac sgi nhanh tao ra
mot cau tric rong cao, cd thé st dung trong cac trng
dung chita lanh vét thuvong. Lwong chat dugc gidi
phdéng qua mang ban thdm sau 24 gid, vdi acid
phenolic va flavonoid lan lugt la 37.76% va 89.48%.

Vai dét PVA/chitosan chira keo ong duoc dinh
huéng cho viéc kich thich sy han gan vét thuwong va
rat ngan thoi gian lanh thuwong nhd vao cau tric va
kha ndng khang khuan - khang viém ctia né.

4.2. bé xuat ] )

Can nghién ctruthém dé tang nong dé keo lén murc
cao nhat co thé, cling nhu téc d6 va s6 lugng voi
phun, dé tao ra mot |&p vai day hon nham thé hién
cac hoat tinh manh hon. Péng thoi, tién hanh
nghién ctu in vivo nham danh gid téc doc lam lanh
vét thuong trén chudt nho vao viéc st dung miéng
danvaidétcéchirakeoong.
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Formulation development and evaluation of electrospun

propolis textile patch

Nguyen Ngoc Sao Mai, Do Kim Trang, Phan Thuy Thanhand Vu Nguyet Anh

ABSTRACT

Background: Propolis is a mixture of tree resin and secretions from the salivary glands of bees, used to seal
the hive to protect it from pathogens, rich in phenolic acids and flavonoids. Propolis has antibacterial, anti-
inflammatory and antioxidant properties that promote wound healing. Propolis-containing textile
microfibers prepared by electrospinning method promote wound healing on the skin. Methods: Propolis
was evaluated for its in vitro antioxidant and anti-inflammatory properties, total phenolics and flavonoid
contents. Propolis-containing microfibers were prepared by electrospinning and evaluated for their fiber
morphology and size, total phenolics and flavonoid contents, and their ability to release substances
through a semipermeable membrane. Results: Propolis contained 63.80 mg/g total phenolics and 36.54
mg/g flavonoids, with an antioxidant activity IC,,0f 0.1829 mg/mL and an anti-inflammatory activity IC,, at
a concentration of 203.31 ug/mL. Textiles made from PVA/CS in a 70/30 ratio, contained 0.9233 mgGAE/g
total phenolics and 0.5254 mgQE/gflavonoids, released 37.76% of total phenolics and 89.48% of flavonoid
through the semipermeable membrane after 24 hours.

Keywords: propolis, PVA/Chitosan, electrospining, texile
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