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In this research, the silk fibroin masks containing the antibacterial
allicin were formulated using the simple molding method. The main
ingredient, fibroin, was extracted from silk cocoons with a 20.49%
efficiency. The mask smell, thickness, durability, and retention period
were of appropriate values. The Fourier transform infrared
spectroscopy (FT-IR) of the mask demonstrated the features of the
ingredients fibroin, gelatin, and allicin. Scanning electron microscopy
(SEM) was used to examine the mask's morphology, which revealed a
porous structure and the presence of the active component allicin. The
allicin in the mask was released with an efficiency of 48.33%, and it
penetrated the skin epidermis with an efficiency of 88.95%.
Conclusively, the masks have satisfied all the standards of a cosmetic
skin care product.
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Nghién ctru bao ché mat na tir fibroin to tam chira hoat chat khang
khuan allicin dugc thuc hién bang phuong phap d6 khuén. Fibroin dugc
chiét xuat tir kén to tam véi hiéu suat 20,49%. Mit na dam bao cac tinh
chat cam quan vé mui huong, d6 day, do bén va thoi gian luu. Cac tinh
chat vé su tuong tac cac thanh phan trong mat na bang phwong phap
quang phd hong ngoai bién ddi Fourier (FT-IR) cho thiy dic trung ctia
cac thanh phan fibroin, gelatin va allicin trong mit na. Hinh dang va
céu tric mat na dugc danh gia bang phuong phap hién vi dién tir quét
(SEM) cho thdy ciu triic x6p va c6 su hién dién cua hoat chat allicin
trén mat na. Hoat chit trong mat na dwoc giai phong véi hiéu suat dat
48,33%, hiéu suat tham thiu vao biéu bi da dat 88,95%. Tém lai, mat na
diéu ché tir fibroin da dap tmg cac tiéu chi ciia mot san pham my phim
cham soc da.
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1. Gioi thigu

X4 hoi ngy cang phat trién, nhu cau lam dep ciing theo d6 ma phét trién ngay mot nhanh
chong. M6t trong nhirng cach lam dep an toan va hiéu qua nhat chinh 13 dudng da bang nhitng
san pham c6 nguon goc tur thién nhién. Trong mot chu trinh cham séc da mat thi viée dap mat na
1a viéc don gian, dé thao tac, tién loi, it t6n cong nhat. Cac loai mit na chira sin cac hoat chat can
thiét cho da, giup da cing bong a am muot sau khi dép. Do nhiing wu diém ma mit na mang lai,
viéc nghién ciru va phat trién mat na dudng da ‘ngay cang dugc xuc tién, dic biét 1a & cac cong ty
Dugc my pham. Trén thi truong hién nay co rat nhiéu dang mit na, dién hinh 1a mét na dang soi
khong dét, mit na cotton, mit na Hydrogel, Bio-cellulose, Lyocell,... [1]. Nhimng loai mit na ké
trén c6 mdt vai khuyet diém nhu (1) khong c6 hodc it kha niang bam dinh, (2) kha nang thim hut
hoat chat con nhleu han ché, (3) nhanh khé, c6 thé gy ra hién tuong hiat am ngugc néu dap qua
lau, 1am mét d6 4m cua da, (4) gia thanh kha cao, va (5) 1am bang vat liéu tong hop kém than
thién lan da va dé gdy kich ng. Vi nhirng han ché trén, nghién ctru bao ché mit na dudng da tir
vat liéu moi, c6 ngudbn gbc tir thién nhién, an toan va lanh tinh, la rat can thiét.

Mot trong ) nhitng lya chon tdi wu hién nay dé bao ché mit na dudng da la fibroin. Fibroin,
protein chinh nim trong phan 15i cia soi to tim (chiém khoang 75% khéi luong) [2], 1a mot
polymer d3 dwoc Cuc quan 1y Thuc phdm va Duoc pham Hoa Ky (U.S. Food and Drug
Administration, FDA) cong nhan 1a mdt vt liéu y sinh thich Gng véi co thé nguoi va c6 kha nang
tu phan huay sinh hoc [3]. Véi cdu trac anti-parallel p-sheet va amphiphilic (c6 dong thoi céu trac
than nudc va ky nudce), fibroin vira ¢6 tinh mém déo, dan hoi, vira ¢6 d6 ctng va kha ning chong
lai mot sé tac nhan gy phan hily héa hoc nhu acid, base, va cac chat oxi hoa [4]. Vi nhiing uu
diém do, fibroin da va dang dugc nghién ctru rong rai trong y khoa, my pham, dugc pham [5].
Pdng thoi, fibroin con ¢ kha ning phan hiy sinh hoc ¢6 thé kiém soat giup bao vé méi trudng,
khong giy doc té bao, c6 dic tinh sinh khang thé thip, khong giy viém nhiém gitip han ché t6i da
tinh trang kich tng trén da [6]. Hon nita, fibroin c6 kha ning tai hoat chit t6t di duoc ung dung
trong viéc phan phdi thude c6 kiém soat qua dudng tiém, dudng ubng, qua da va qua mit [3]. Ddi
v6i phan phdi hoat chit qua da hau hiu hét cic nghién ctru déu dé cap téi dang bao ché Ia
hydrogel [7], [8], lotion,... dang bao ché mit na tai hoat chat van con it nghién ctru dé cap dén.

Vi thé, nghién ctru hudng t6i bao ché thanh cong mat na tur fibroin to tam tng dung tai hoat
chat tir ty nhién. Mot trong nhitng hoat chat tu nhién tiém nang 1a allicin c6 trong dich chiét toi.
Allicin 13 mot hop chat luu huynh oxy hoéa dwoc phan 1ap nam 1944 tir dich chiét toi tuoi voi tac
dung khang khuan kha cao [9]. Mt na fibroin chtra allicin duoc bao ché bang phuwong phap d6
khuén don gian, dugc danh gia tinh chat Iy héa hoan chinh, va dugc thir nghiém kha ning giai
phong hoat chét cling nhu kha ning tham thau hoat chét qua da.

2. Phwong phap nghién ciru
2.1. Hoa chit va dung cu

Kén to tam tho thu mua tir xa Phuong Pinh, huyén Tryc Ninh, tinh Nam Dinh, Viét Nam.
Sodium carbonate (Na,COj), calcium chloride (CaCl,), calcium nitrate tetrahydrate
(Ca(NOs),.4H,0) duoc cung cip boi hoa chat Xilong, Trung Qudc. Allicin duoc cung cap boi
san pham dau toi Tué Linh, Viét Nam. Mang thim phan dugc mua tir héa chat Sigma-Aldrich,
Singapore. Nudc cat str dung trong cac thi nghiém hoan toan 1a nudc cat 2 lan.

Dung cu str dung trong cac thi nghiém bao gom cdc thiy tinh, micropipet, may khudy tir gia
nhiét, binh dinh muc va mot s6 vat tu tiéu hao khac.

2.2. Chiét fibroin tir kén to tam

Kén tim duoc khir sericin bang _phuong phap khur mubi voi dung dich Na,COs5 0,5% (w/v) &
100°C trong 1 gid, sau do rira ba lan bang nudc va lam kho trong khong khi. To da khir sericin
sau d6 dugc hoa tan trong hon hop gom CaCl,: H,O: Ca(NOs;),: EtOH (30: 45: 5: 20 w/w/wiw).
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Hdn hop to sau hoa tan dugc loc bing mang thdm tach voi nude & nhiét dd phong tir 3-5 ngay.
Sau khi loc dung dich fibroin duwoc ly tam loai can va do UV-Vis ¢ budc song 276 nm dé xac
dinh ndéng d6 dich chiét. Cudi cung, dich chiét fibroin ¢ thé bao quan lanh dé str dung hodc duoc
dong kho dé bao quan.

2.3. Bao ché mt na tir fibroin to tam

Mit na dugc bao ché theo phuong phap db khuon don gian. Pau tién, chuan bi lan lugt 10 mL
dung dich fibroin 1% (SF), 10 mL dung dich gelatin (GE) véi cac nong d6 lan luot 1a 10%, 15%,
20%, 25%, 30%, 35%, 40%, 45%, 50% (w/v), 10 mL dung dich carbopol 1% (w/v). Tiép theo,
cac thanh phan duoc tron déu v6i nhau va hdn hop duoc phan tan déu bang méy khudy tir voi toe
d6 400 vong/phit. Sau d6, 0,3 mL Tween 80 duogc thém vao hon hop, khudy trong 10 phut. Cubi
cung, allicin dugc thém vao hSn hop va khudy trong 15 phut. Két thiic qua trinh, hdn hop duoc
d6 khuén tao hinh mat na va dé yén trong 1 gid. San phém mat na hoan chinh dugc bao quan lanh
6 4°C.

2.4. Pdnh gid tinh chit héa Iy

Ché phim mit na dudng da dwoc dénh gia cac thong s6 cam quan nhu (1) hinh dang, (2) d6
6n dinh, (3) do day, (4) d6 bam dinh, (5) mui huong. Céac tinh chat hoa 1y nhu cAu triic mat na
dugc danh gia bang phu'ong phap hién vi dién tir quét (SEM) trén thiét bi FESEM, S4800
Hitachi, Japan; kha ning giai phong hoat cht va kha ning thim thdu duoc xac dinh bang phuong
phap do UV-Vis v&i thiét bi Jasco V-770; tuong tac giita cac thanh phan trong mit na duge danh
gi4 bang phuong phap phd hong ngoai bién doi Fourier (FT-IR). Cac phép do duoc thuc hién &
Tda nha cong nghé cao va Vién phirc hop phong thi nghiém Truong Pai hoc Can Tho.

2.5 Khd ndng gidi phéng hoat chit va khd ning tham théu ciia mdt na

Dé dam bao sau khi dap mat na, allicin s& giai phong khoi mat na va thdm vao da, thi nghiém
giai phong hoat chét va kha nang tham thau qua da duoc tién hanh.

Mit na dugc kiém tra kha ning giai phéng bang cach ngdm mit na vao dung dich dém
phosphate c6 pH 5,5 (md phong pH cta da) trong 120 phut (thdi gian trung binh ciia mdi lan dap
mit na). Sau cac khoang thoi gian cach nhau 15 phit, 1 mL mau dugc rat ra va ham lugng allicin
giai phong duoc kiém tra bang phuong phap UV-Vis. Phan tram phong thich hoat chat tir mit na
duoc tinh toan theo cong thure (1):

%H = CD;—‘:’XwO% )

Trong d6: H 14 hiéu suét giai phong (%)
C:1a ndng d allicin phong thich tai thoi diém t
V, 1a thé tich dung dich dém
M 1a khéi lugng allicin ban dau
Kha ning tham thau hoat chat cia mat na dugc kiém tra béng té bao Franz (Franz cell) trén da
lon (rno phong biéu bi da nguoi). O ngin cho, mit na dugc dap trén manh da lgn, vaoi dién tich 9,1
cm?. O ngan nhén, dung dich dém phosphate pH 5,5 duoc d6 diy (md phong moi truong da). Sau
30 phat, dung dich ¢ ngdn nhan dugc rat ra va dinh lugng ham lugng allicin thAm qua da bang
phuong phap do UV-Vis. Pong thoi, lwong allicin thdm va duoc giit lai trong da duge chiét xuat
bang 5 mL ethanol, sau d6 xac dinh ham lugng allicin trong da bang phuong phap do UV-Vis.

3. Két qua va ban luin
3.1. Két qud chiét fibroin tir kén to tam

Kén tam (10 g) sau khi dugc loai sericin bang dung dich Na,CO; 0,5% va lam kho, thu duge
8,35 g to. Dung 5 g to kho sau khi xtr 1y v6i hdn hop mudi va nhiét vi séng 1a mot hdn hop dang
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keo nhot. H5n hop duoc tham tach loai mudi, ly tam loai tap. Cubi cung, thu duoc dung dich
ﬁbrom to tarn VO‘l nong do 20,49 mg/mL hleu suét chiét 1a 18,04 + 1,89% (Hinh 1).

Hinh 1. Soi to sau khi logi sericin (trdi) va dich fibroin sau chiét (phdi)

3.2. Khdo sdt cong thirc mdt ng hoan chinh

Fibroin dugc phdi tron gelatin véi ndng d6 khao sat khac nhau c6 hoic khong két hop véi
carbopol (Bang 1) dé so sanh do 6n dinh ¢ ngoai nhiét d§ thuong ctia mat na. Mat na cang on
dinh khi mit na khong bién dbi vé tinh chit cam quan khi dé bén ngoai méi truong trong thoi
gian > 20 phut (thoi gian bén). Tilé phéi tron thich hop dé két cAu mat na duge bén viing s€ duoc
sir dung dé phdi ché mat na nap allicin.

Bang 1. Thoi gian bén ¢ nhiét do thirong ciia mat na khi thay déi nong dé gelatin va carbopol

Nong Nong dé Nong dd Thoi gian bén Nong dd Thoi gian bén

do SF gelatin (%) carbopol (%0) (phut) carbopol (%) (phut)
10 5 30
15 7 35
20 9 50
25 « 15 70

1% 30 %‘;‘r‘fogflbo‘;z‘)’l 20 Carbopol 0,1% 90

35 25 120
40 35 -
45 45 -
50 50 -

Két qua danh gia d6 6n dinh ngoai nhiét dé moi truong cho thay thoi gian bén ctia mit na ting
dang ké khi ting ndng do gelatin, tir d6 co thé két luan gelatin 1a yéu t6 anh huong dén d6 on
dinh cua mat na. Thoi gian bén duoc khuyén cdo 1a > 20 phut (thot glan dap mat na). Do d6, diy
ndng do gelatin phu hop 14 30-50%. Tuy nhién, két ciu ctia mit na van chua bén vimg, bi rd khi
c6 tac dong tir bén ngoai, viéc ndy anh hudng dén kha nang gilr va giai phong hoat chat ctia mat
na. Vi thé, thanh phan carbopol dugc thém vao cung voi nong dd gelatin phu hgp & khao sat
trudc nham ting do bén ctia mit na (Bang 1).

Két qua thoi gian bén clia mit na ting 1én rd rét khi thém carbopol 0,1% (30-120 phiit). Dong
thoi, cau tric miat na bén vimg va déo dai hon, dé g& ra khoi khuén hon va khong bi rach. Diéu
nay c6 thé 1y giai do carbopol 1a chat nhii hoa, c6 kha ning lam 6n dinh cac chét ran/long trong
cong thire, ngan nhil twong tach ra va kiém soat tinh nhat quan ciia cac thanh phan trong mit na
[10]. Do @9, carbopol 0,1% dugc thém vao cong thirc ché tao mat na tur fibroin. Déng thoi, allicin
1a mot chét than dau nén dé hoa tan vao mit na thi can su hd tro tir chat dién hoat, do d6 Tween
80 duoc thém vao cong thirc nhu mot chét giup phéan tan va 1am ting d6 tan ciia hoat chét allicin

http://jst.tnu.edu.vn 71 Email: jst@tnu.edu.vn



TNU Journal of Science and Technology 229(02): 68 - 75

[11]. Vi vay, cong thirc hoan chinh d4 dugc chon véi cac thanh phan nhu sau: 10 mL Fibroin 1%,
10 mL gelatin 35%, 10 mL carbopol 0,1 %, 50 mg allicin va 1 mL Tween 80.

3.3. Hinh dang va dé on dinh cdm quan ciia mit na

Hinh 2. Mt na dé ngodi méi triong nhiét dg phong & cdc méc thoi gian (4) 15 phiit, (B) 30 phiit, (C)
45 phut, (D) 60 phut, (E) 180 phut, (F) 360 phut, (G) 540 phut, (H) 720 phut, (1) 1440 phut.

Mit na c6 hinh dang twong ty cdu triic mat ngudi va giong cac loai mit na khac trén thi trudng
(Hinh 2). Mit na ¢6 d6 day trung binh khoang 0,4 mm, tuong Gng voi cac dong mat na thach
ngoai thi truong. Mat na c6 kha nang bam dinh trén da cao, khong gay kich ng da, va c6 mui
huong diu nhe cua allicin. Mat na van gitr 6n dinh cac tinh chat cam quan sau 1440 phut (24 gio)
dé ¢ nhiét 4o phong. N6i chung, mat na dugc bao ché thanh cong, véi cac tinh chat cam quan phu
hop véi cac san pham chim soc da.

3.4. Céu triic mdt ng

Céu triic ciia mat na dugc kiém tra bang phuong phap hlen vi dién tir quét (SEM) (Hinh 3).
Két qua cho thdy bé mit phong to ctia mét na c6  nhitng 16 xdp, giup tang kha nang dung nap va
giai phong hoat chat [12] Bén canh d6, nhiing 16 x6p nay co bé day thanh kha 16n nén van lam
bén céu tric mit na. Dong thoi, cdu tric nay c6 tinh G ung dung cao, phu hop dé 1am mat na dudng
da, glup cho hoat chét duoc giit & trong mét na va tham thau dan qua bé mit da khi st dung.

Hinh 3. Cdu triic mdt na quan sat duoi kinh hién vi dién tir quét

3.5. Twong tdc ciia cdc thanh phan trong mdt na

Hinh 4 biéu thi phd FT-IR ciia miu mit na va cac thanh phan cdu thanh. Két qua cho thiy phd
FT-IR ctia mau mat na (MN) c6 day du cac tin hi¢u cia cac nguyén li€u chinh trong cong thirc, la
fibroin, gelatin va allicin. Cu th¢, trén pho MN xuat hié€n cac miii tin hiéu dac trung cia fibroin &
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1626 cm™ (amide 1), 1525 cm™ (amide IT) va 1234 cm™ (amide III), dic trung nay hoan toan phu
hop véi fibroin dugc chiét tir kén tim Nam DPinh, Viét Nam duoc cong bd boi Nguyén Ngoc Yén
va cong su [13]. Bén canh d6, nhimg miii hap thu tai ving 1297,96-1659,05 cm™ dic trung cho
dao dong cua cac amide bac 1, 2, 3 trén chudi gelatin, chung t6 trong ché phém mat na c¢o6 chira
gelatin. Pong thoi, phd FT-IR ciia MN ciing xuét hién miii ¢ vi tri 2926 cm™, dic trung cho lién
két C-H dbi xtrg C=H c6 trong cong thirc ciu tao allicin [14] va mii & vi tri 1745 cm™ 14 lién két
dan dai C=C cua allicin [14]. Tém lai, phd FT-IR v6i cac mili dic trung da chimg t6 nghién ciru
tai thanh cong allicin vao mit na va co sy twong tic clia cic thanh phan trong mit na.

Allicin

T T T T T T T T T T T T T 1
4000 3500 3000 2500 2000 1500 1000 500
Wavenumber (cm'l)

Hinh 4. Phé FT-IR mdt na tai hoat chat allicin (MN), fibroin (SF), gelatin (GA), allicin [14]
3.6. Khd ndng gidi phéng hoat chét tiv mit na

Hiéu suét giai phong allicin tir mat na ting tuyén tinh theo thoi gian, v6i phan traim phong thich
dat khoang 48,33% tai thoi diém 120 phut, dua vao hiéu sut c6 thé thiy qua trinh phong thich hoat
chat dién ra cham va co kiém soat (Hinh 5). Su phong thich tir tir allicin ¢ thé giai thich 1a do trong
thanh phin mit na co chira mot lugng carbopol c6 kha ning tham thau nguoc, nén hoat chét da
khuéch tan vao dém €0 thé tham tro lai mat na [10] Két qua cho thay mdt na c6 kha ning kiém soat
giai phong allicin, rét ¢ tiém ning trong viéc thlet ké cac san pham my phim can liéu luong hoat
chit giai phong chinh xac. Hon nita, dii hiéu suat giai phong chua cao nhung xét vé ham lugng hoat
chét phong thich dugc kha cao, bdi Iuwgng hoat chét ¢co trong mat na kha lon, didu nay s& duogc
chirng minh bﬁng thir nghiém kha nang thAm thau hoat chét trén da dong vat.
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Hinh 5. Biéu dé thé hién hiéu suat gidi phong hoat chat allicin ciia mdt na theo thoi gian
3.7. Khd nding tham thau hoat chit allicin tiv mdt na

Kha nang tham thau hoat chit allicin cia mat na qua da dugc danh gia dya trén thi nghiém mo
phong trén da dong vat (biéu bi da heo). Két qua cho thy trong khoang thoi gian 30 phut ké tir
khi dép mat na 1én da, lugng hoat chét duoc tham qua l6p da chi khoang 0,5+0,05%, con lai phﬁn
16n hoat chét sau khi khuéch tan ra khoi mit na duoc tham thau vao da va gitr lai bén trong biéu
bi da (Hinh 6). Ham lugng allicin duoc giit lai trong da 1a 88,95+5,00%, voi téng lugng hoat chét
trén mot don vi dién tich da 1a 815,13 pg/cm® Diéu nay cho thiy hiéu suit hoat chit giit lai trong
da rét cao, chirng t6 mit na tir fibroin to tim c6 kha ning tai hoat chét tét va phong thich hoat
chat cho tac dung trén bé mit va trong ting biéu bi da, ddy 1a c6ng dung ma cic dong mit na can
dat dugc.

100 1 88,95 1 -
90 A
80 n 3 0,8 i
=
70 = 06
_— ! ’
= «
< 60 A =
h—t -
‘<§ 50 - T_-E' 014
@ 40 - 0,2 -
30 A 0
20 A Tham thau qua da
10 4 0,5
O .
Tham théu trong da Tham thau qua da

Hinh 6. Biéu do hiéu sudt tham thdu trong da va tham qua da cia allicin trong mdt na
4. Két luan

Nghién ctru da bao ché thanh cong mat na dudng da tir fibroin to tdm chura allicin v&i do bén
mat na dat hon 24 gio, cc tinh chét cam quan su dung déu dap ung ti€u chi cua san phém mat na,
tinh chit hoa 1i hoan thién vé cu tric va su tuong tac cua cac thanh ph?ln trong mat na. Hon ni¥a,
luong hoat chit thim thau vao da trén 80% va dap ng néng do dung trong cac san pham my
pham. Két qua nay co thé 1a tién d& cho cac nghién ctru tiép theo trong viéc ing dung fibroin to
tam cho cac san phdm my pham.
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