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The Catunaregam spinosa plant is a potential medicinal resource with
numerous valuable biological properties; however, research on this
species remains limited. This study aims to fabricate hydrogel films
from polyvinyl alcohol (PVA), chitosan, and ethanol extract of
Catunaregam spinosa leaves, while also evaluating the antibacterial
activity of the fabricated hydrogel films. The results show that the
ethanol leaf extract has strong antibacterial activity against S. aureus
and MRSA. The antioxidant activity of the extract was determined with
an IC50 value of 22.85 pg/mL. The hydrogel film contained 5% PVA
and 2% chitosan, and leaf extract reduced bacterial growth by over
99.24 % and demonstrated excellent moisture absorption capacity
(5.37%). The study confirms the potential application of Catunaregam
spinosa in developing skincare products, particularly for acne treatment
and wound dressing, opening prospects for applications in medicine
and healthcare from natural sources.
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Cay ging tu hu 1a mot duoc liéu tiém ning véi nhiéu dic tinh sinh hoc
quy gia, tuy nhién, cac nghién ciru V& loai cdy nay van con han ché.
Nghién ctru nay nham ché tao mang hydrogel tir polyvinyl alcohol
(PVA), chitosan va dich chiét con 14 cay ging tu ha, ddng thoi dénh gia
kha nang khang khuan ciia mang hydrogel sau khi duoc didu ché. Két
qua cho thay dich chiét 14 c6 hoat tinh khang khuan manh ddi vai S.
aureus va MRSA. Hoat tinh khang oxy héa cua dich chiét dwoc xac
dinh véi 1IC50 = 22,85 pg/mL. Mang hydrogel chira PVA 5%, chitosan
2% va dich chiét 14 lam giam hon 99,24% su phat trién cua vi khuan va
c6 kha nang hat am tot (5,37%). Nghién ciru khang dinh tiém nang tng
dung ctia 14 gang tu ha trong phat trién san pham chim séc da, nhu 14
diéu tri mun va bang vét thwong, mé ra trién vong g dung trong y hoc
va cham soc sic khoe tir nguon goc tu nhién.
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1. Gioi thigu

Cay gang tu hu, c6 tén khoa hoc 1a Catunaregam spinosa (Thunb.) Tirveng hoac Randia spinosa
(Thunb.) Poir, thudc ho Rubiaceae. Loai thyc vat nay dugc biét dén rong rai trong y hoc cd truyén
nho vao céc ddc tinh sinh hoc da dang [1]. Lé cua cdy gang tu hu chira nhiéu hop chat hoat tinh sinh
hoc, bao gdm cac flavonoid, tannin va glucoside [2], [3] c6 kha nang khang khuan [4], khang viém [5]

va khang oxy hoa [2], [6]. La gang tu hi co thé ché bién thanh thach, goi y kha ning tao ciu tric
mang sinh hoc théng qua cac chit polymer sinh hoc c6 trong 14 ging tu hii. Nhitng déc tinh nay lam
cho cy ging tu hu trd thanh mot ngudn tiém ning cho cac tmg dung y hoc va cham séc stic khoe.

Bing vét thuong cung cip mot rao can vat 1y giita vét thurong va moi truong bén ngoai, tir 4o
ngan chin sy ton thuong hodc nhiém tring. Cac loai bang truyén thong c6 thé bam vao mo hat
moi phét trién va gay dau dén khi loai bé. Ngoai ra, chiing khéng c6 chirc ning khang khuan,
khang oxy héa. Do do, c6 nhu cau vé cac loai bang vét thuong dya trén vt li€u sinh hoc c6 kha
ning bao vé, 1am sach va kich thich qua trinh lanh vét thuong. Bing vét thuong 1y twong phai c6
cac dic diém nhu duy tri d6 am cao, loai bo dich tiét du thira, cho phép trao ddi khi, khang
khuén, khong bi bong soi, khong dinh, thoai mai. Bang Vét thuong hydrogel dya trén cac polyme
sinh hoc tu nhién da tr¢ thanh mot linh vyc dang phat trién do tiém ning kich thich tai tao da va
Gng dung ky thuat mo [7], [8]. Hydrogel, voi tinh chat giit 4m va kha nang thim hut tét, c6 thé
cung cap mét moi trudng ly tudng dé dan truyen cac hop chat khang khuan truc tiép dén ving da
b ton thwong [9], [10]. Ket hop cac chiét xuét ty nhién c6 hoat tinh sinh hoc nhu khang khuén,
khang oxy hoa vao bang vét thuong hydrogel c6 thé ting cuong hiéu qua diéu tri, dong thoi giam
thiéu cac tac dung phu so véi cac phuwong phap diéu tri truyén théng [11], [12].

Chitosan 1& mot polysaccharide tu nhién, c6 nhiéu hoat tinh sinh hoc nhu khang khuan, thuc
day déng mau va cai thién qua trinh 1am lanh vét thuong [13]. Polyvinyl alcohol (PVA), mét loai
polymer tong hop ua nudc, c6 kha ning phan hiy sinh hoc va tuong thich sinh hoc. Gan day,
hydrogel PVA da tré nén déc biét hép dan d6i voi linh vuc y sinh dé sira chita va tai tao nhiéu
loai mo va co quan [14], [15]. Viéc két hop PVA va chitosan cd tiém ning tao ra mang hydrogel
c6 dic diém co li phu hgp dé 1am bang vét thuong. Trong nghién ctru nay, ching t6i mong mudn
kham pha mét vat liéu mang khang khuan 6n dinh bang cach lién ket ngang PVA vdi chitosan va
dich chiét gang tu ha (GTe). Thong qua do, nghién ctru mo ra trién vong tmg dung thyc tién ciia
1a gang tu hu trong viéc phét trién cac san phim chim soc da an toan va higu qua.

2. Vit liéu va phuong phap nghién ctru
2.1. Vit li¢u
2.1.1. Gang tu hu

Mau thyc vat dgqc thu hai tai khu vuc nti Hai Van, thanh phé Pa Nang, Viét Nam vao thang
9 nam 2022, bao gom day du canh, 14, qua va gai (Hinh 1).
N

Hinh 1. Canh, ld va qua gang tu hii khi thu nhdn mau tai Hai Vin, Ba Niang
Viéc dinh danh duoc tién hanh dua trén cdc dic diém hinh thai dic trung cia loai
Catunaregam spinosa (Thunb.) Tirveng., thudéc ho Rubiaceae. Cac chi tiéu hinh thai dugc quan
sat va ghi nhan bao gom: (i) La moc d6i, phién 14 hinh bau duc thudn dai, goc 14 tron, mép
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nguyén, mat trén xanh dam, mat dudi nhat hon, gan 14 ndi r3; (i) Gai nhon, moc & nach 14, dai
khoang 1-3 cmy; (iii) Qua hinh ciu hoic hoi det, duong kinh 2,0-3,0 cm.

Két qua so sanh hinh thai cho thay sy twong dong cao véi cac mo ta di cong bd trong cac tai
liéu dinh loai ctia ho Rubiaceae [6], [16], [17]. Viéc dinh danh duoc giam dinh boi Tién si
Nguyén Birc Huy, Pai hoc Hué, dam bao do tin cay va tinh chinh xac cua Kkét qua.

Mau 14 twoi dem di sdy ¢ nhiét ¢ 60°C tir 1-2 ngay cho dén khi kho, xay thanh bot (c& ray 1
mm), va dugc bdo quan trong tii nilon kin cho dén khi st dung. Mau bot 14 duoc luu gitlr tai
phong thi nghiém Cong nghé sinh hoc, truong Dai hoc Bach Khoa, Pai hoc Da Néng véi ma sb:
CNSH-2022-TNL-02. Bot 14 gang tu hi1 (200 g) ngdm ngap trong ethanol 70% (1000 mL) trong 2
ngay. Pem dich chiét loc qua gidy loc. Phan dich di loc dem ¢ lai bang may c6 quay chan khong
dé thu cao chiét. Khi sir dung, dich chiét con 1a ging tu ha (GTe) duoc chuan bi bang cach hoa
cao chiét trong DMSO véi cac ndng d6 khac nhau.

2.1.2. Chiing vi khudn

Cac chung S. Aureus ATCC 6538, P. aeruginosa ATCC 27853, Salmonella typhi ATCC
14028, E. coli ATCC 25922, V. Parahaemolitycus NCTC 10885 duoc cung cap boi Phong thi
nghiém Vi sinh, Truong Pai hoc Bach Khoa, Pai hoc Pa Nang.

Chung vi khuan S. aureus khang methicillin (MRSA-DL1) dugc cung cap bai Tién si Ngo
Thai Bich Van, B mén Cong nghé Sinh hoc, Khoa Hoéa, Truong Pai hoc Bach khoa, Pai hoc Pa
Ning. Chung nay di dugc phan lap tir bénh nhan nhiém trung da tai Bénh vién Da liéu Pa Nang
theo nhu cong bd trudce day [18].

Céc hoa chat str dung trong nghién ctru bao gom: polyvinyl alcohol (PVA, > 95%, Mitsubishi
Chemical, Nhat Ban) do Cong ty Hoa duoc Viét cung cp; chitosan (CsHiiNO4),, d6 deacetyl hoa
90% (Biobasic, CAS: 9012-76-4); resazurin (0,01%, Merck, Puc); 2,2-diphenyl-1-picrylhydrazyl
(DPPH, Merck, Buc); dimethyl sulfoxide (DMSO, > 99%); acid ascorbic (CsHsOs, > 99%).

2.2. Phwong phap
2.2.1. Banh gid hoat tinh khdng khudn ciia cao chiét bang phirong phdp duc 16 thach

Hoat tinh khang khuan cua cao chiét bang phuong phap khuéch tan trén thach thuc hién theo
mo ta trong tai liéu [19]. Cu thé, 100 uL dich vi khuan c¢6 d6 duc twong dwong voi dung dich
chuin Mcfarland 0,5 dugc cdy vao dia méi trudong. Dung dau tuyp vo trung dé tao giéng thr.
Dich chiét con 14 gang tu hi (GTe) dwoc chuan bi béng cach hoa cao chiét trong DMSO véi nong
d6 100 mg/mL, 50 mg/mL va 25 mg/mL. Nap vao mdi giéng thir S0uL dich tuong ing vdi cac
nghiém thirc thi nghiém. U 37 °C trong 24 gio. Hoat tinh e ché vi khuan ctia cao chiét duoc xéac
dinh bang cach do duong kinh (DK) vong e ché vi sinh vat theo cong thirc:

DK (mm)=D-d @

Trong d6, D 1a dudng kinh vong v6 khuan (mm); d I duong kinh 18 thach (mm).

2.2.2. Xdc dinh nong dg irc ché t6i thiéu (MIC) va nong dp diét khudn 16i thiéu (MBC) ciia GTe
trén chung vi khuan S. aureus, MRSA

Néng d6 wre ché t6i thiéu va nbng d6 diét khuén t6i thiéu dugc thyc hién theo mé ta trong tai liéu
[20]. Hon hop dich vi khudn véi do duc 0,5 McFarland dwoc chuan bi trong méi truong MH, pha
lodng 100 lan trong dung dich méi truong MH dé thu duoc hdn hop dich 1am viéc v&i nong do 1,5 x
10° CFU/mL. Mbi giéng duge bo sung 50 pL dich vi khuan va 50 pL GTe & cac nong do pha loang
sau mdi giéng. Nudi trong 24 gio 6 37 °C, sau 24 gid thém 30 uL resazurin vao mdi giéng va u thém
10 phut ¢ 37 °C, tién hanh quan sat sy d6i mau & cac giéng va ghi nhén gia trj MIC.

MBC dya trén dia xac dinh MIC, phuong phap nay dugc thuc hién theo hinh thic trai dia. Déi
VOl cac giéng khong moc duoc khi ciy trai trén 1én dia thach MH dé xac dinh MBC. Tat ca cac
mau duoc U & nhiét do 37 °C trong 24 gid. Sau thoi gian noi trén, quan sat su séng sot cua vi
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khuén. Gia tri MBC 1a nong d6 thap nhét trong diy ndng d6 ciia cao chiét nudc co kha ning tiéu
diét 99% vi khuan trong giéng.

2.2.3. Khao sat hoat tinh khing oxy héa ciia GTe in vitro bang DPPH

Hoat tinh khang oxy hod dugc thuc hién theo phuong phap DPPH theo md ta trong tai liéu
[21]. HOn hop phan tmg gdom 2 mL DPPH (0,1 mM) duoc tron déu v6i 2 mL dung dich GTe &
cac nong do 20, 40, 60, 80, 100 pg/mL va u trong tdi & nhiét d6 phong 30 phut. Sau khi 1, d6 hap
phu quang phd cia DPPH duoc do & bude song 517 nm. Kha niang khang oxy hoa dugc xac dinh
dya vao hiéu suét trung hoa géc ty do DPPH va gia tri ICsp. Hiu sut phan ung dugc tinh dya
vao ty 18 giam do hap phu quang phd 517 nm caa DPPH khi khong c¢6 va c6 u voi chat khang oxy
hoéa. Gia tri ICsq dugc tinh dua trén phuong trinh myén tinh ctia dich chiét khao sat.

2.2.4. Ché tao mang hydrogel PVA+chitosan+ GTe

Mang hydrogel PV A+chitosan bd sung GTe duoc ché tao theo mé ta cia Mokhtar N [11]. Dung
dich chitosan 2% dugc chuan bj bang cach hoa tan trong dung dich acid acetic 0,5% (v/v) va khuay
lién tuc trong 4 gid. Dung dich PVA 5% (w/v) duoc diéu ché bang cach hoa tan trong nudc cat va
khudy lién tuc & 80 °C trong 16 gio. Mang hydrogel dwoc ché tao theo thanh phan trong Bang 1.

Bang 1. Thanh phan ché tao mang hydrogel

Coéng thirc Chitosan 2% (mL) PVA 5% (mL) Dich chiét ging tu hii (mg/mL)
PVA 0 100 0
Chitosan 100 0 0
PVA+Chitosan 80 20 0
PVA+GTe 0 100 12,5
Chitosan + GTe 100 0 12,5
PVA+Chitosan+GTe 80 20 12,5

_Céc thanh phan duogc két hop bang khudy tron co hoc & téc do 1000 vong/phut trong 10 phit.
Hon hop (10 mL) dugc chuyén vao dia petri pyrex (90 mm) va dé kho trong tu say 40 °Cc trong
8h. Mang kho sau d6 dugc bdc ra khoi dia petri va bdo quan trong binh hit am dé stir dung tiép.

2.2.5. Xac dinh dj truong no

Do truong nd thue hién theo mé ta trong tai liéu [22], [23]. Mang hydrogel kho dugc cét thanh
méu hinh vuéng (1,5 cm x 1,5 cm). Cac mau dugc cin va ngam trong 250 mL nudc cat & 25 °C.
Tai nhitng khoang thoi gian xac dinh trude, cic mau mang duoc can sau khi thim bang khin gidy
dé loai bo nude trén bé mat. Hé sd trrong no duoc tinh theo cong thic (2):

SR (%) = (W, - Wy )/W4 x 100 (2

Trong d6, Wy 1a trong lugng ban déu ciia cic miu mang khd va Wy 1a trong lugng ciia cac
mAu mang truong no.

2.2.6. Pdanh gid kha nang khang khudn ciia dich tao mang hydrogel

Dich vi khuan duoc nudi qua dém trong méi trudng MH ¢ 37 °C, 200 vong/ phiit. Pha lodng
trong mdi truong MH dén d6 duc twong dwong véi dung dich chuin Mcfarland 0,5 chuan. Cho vao
100 uL dich vi khuan da pha lodng vao dia. Dung que cdy trang di khir khuan trong con 96° trang
déu dich canh truong. Nho 100 uL dich twong tng vai dich hydrogel ché tao cac loai mang khao sat
1én bé mit cac dia thach méi truong da trang vi khuan trude do. U 37 °C, 24 gid va quan sat.

2.2.7. Panh gid kha ndng khang khudn ciia mang hydrogel

100 pL dich vi khuan dugc trai trén bé mat mang hydrogel kich thuée 30 mm x 30 mm trong
3 gid. Pat mang da trai dich vi khuan 1én bé mit dia thach méi trudong MH trong 30 gidy va lay
ra. Dia thach sau d6 tién hanh u 37 °C, 24 gio va chup hinh. Hinh anh khuén lac duogc phan tich
bang phan mém Image]J va ti 16 trc ché khuén lac duogc tinh bang cong thirc:
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Ti le uc che (%) (NPVA NM)/ NPVA x 100 (3)
Trong do, Npya l1a s6 khuan lac & dia mang PVA; Ny la so khuén lac ¢ dia cta cac mau thir.

2.2.8. Xir li 6 liéu

Céc thi nghiém do hoat tinh khang khuan va khang oxi hoa duoc lap tdi thiéu 3 lan, két qua
duoc thé hién bang gia tri trung binh =+ sai sO.

3. Két qua va ban luan

3.1. Khdo sdt hoat tinh khdng khudn ciia dich chiét con ld cdy gang tu hit

Thi nghiém danh gia kha ning khang khuan cua dich chiét GTe trén cac vi khuin gy bénh
pho bién cho thay hiéu qua khang khuan ddi véi cac chung vi khuan gram dwong (S. aureus va
MRSA) & cac ndng do 100 mg/mL, 50 mg/mL va 25 mg/mL nhung khong c6 tic dung khang
khuan ddi vé6i cac ching vi khuan gram 4m nhu E. coli, P. aeruginosa va Salmonella (Hinh 2).

Hinh 2. Kha ndng khdng khudn ciia GTe nong dg 100 mg/mL; 50 mg/mL va 25 mg/mL
a) E.coli; b) P. aeruginosa; c) V. parahaemolitycus; d) Salmonella; e) S. Aureus; f) MRSA.
Chiing dwong (+): ampicilline 5 ug/mL, Chirng dm (-): DMSO 10%

Gia tri MIC d6i vai S. aureus va MRSA 1a 6,25 mg/mL, va MBC 1a 12,5 mg/mL, véi ty 1&
MBC/MIC 1a 2 chi ra ring GTe c6 kha ning diét khuan (Bang 2). So véi cac nghién ciru trude
day trén cao chiét tong ethanol (véi MIC duoc ghi nhdn 14 18,22 mg/mL d6i véi ching S.aureus
[3]), ndng d6 tc ché t6i thiéu ghi nhan duge c6 gia tri thdp hon cho thay dugc hiéu qua cao hon.
Theo nghién ctru ciia S. Deborah va cong su, dich chiét con tir qua ciy ging tu hi co tinh khang
khuén trén ca vi khuén gram am, nhu vy co thé théy ¢6 su khac biét o trong hoat chét cta 14 va
qua cay gang tu hu [24], [25].

Bang 2. Puong kinh vong khang khudn ciia GTe

Puong kinh vong khang khuin (mm) MIC MBC
100 mg/mL 50 mg/mL 25 mg/mL (ng/mL) (ug/mL)

S. aureus 6+1 3,67+0,29 3+0,5 6,25 12,5
MRSA 6,77 £ 0,44 4,33 +0,44 4+0,1 6,25 12,5
E. coli - - - - -
V. parahaemolitycus 1,0 - - - -
P. aeruginosa - - - - -
Salmonella - - - - -

3.2. Ddnh gid khd ning khdng oxy hod ciia dich chiét con ld cdy gang tu hit

Thir nghiém hoat tinh khéng oxy héa ciia GTe bang phuong phap sir dung DPPH da cho thy
hiéu suét tuong quan giita ndng d6 dich chiét va kha ning loai bé gbc tu do DPPH. Nong do tic
ché 1Cs ctia GTe dugc xdc dinh la 22,85 pg/mL (Bang 3), mét con s6 thip hon dang ké so véi
nghién ciru trude d6 vé hoat tinh khang oxy hoa ciia 14 gang tu ha (ICs = 45,12 pg/mL) [3].

Gia tri ICsp cho thay GTe c6 kha ning khing oxy hoa tét, chi cao gap 4 lan so véi acid
ascorbic, mot chit chuén co hiéu qua cao trong viéc khang lai oxy hoda. Sy hién dién cua cac
polyphenol va iridoid glycoside trong 14 ciy co6 thé giai thich kha ning khang oxy héa manh mé&
clia cao chiét 14 gang tu ha, nhu duge chi ra trong cac nghién ctru trude do6 [2], [4], [25], [26].
Céc két qua nay khong chi cung cip thong tin quy gia vé hoat tinh khang oxy hoa cua 14 ging tu
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ht ma con thuc day su quan tam d6i véi ti€ém nang ung dung clia nd trong nganh cdng nghiép
dugc pham va cham soc stc khoe.

Bang 3. Gia tri hoat tinh khang oxy héa (HTCO) va ICsy cua GTe va acid ascorbic

GTe (ug/mL) HTCO (%) Acid ascorbic (ug/mL) HTCO (%)
20 47,01+04 2 12,96 £ 0,3
40 64,81 +0,7 4 34,64 +0,6
60 72,46 +£0,6 6 47,98 +0,5
80 82,68 +1,2 8 68,23 +0,8
100 88,95+0,9 10 78,76 £1,1

ICs, (ug/mL): 22,85 ICs, (ug/mL): 5,43

3.3.Ché tgo, dinh gid khd ning trwong né ciia mang hydrogel tiv PVA, chitosan va GTe

Mang hydrogel dugc ché tao theo sau cong thirc khac nhau nhu trong Bang 1. Két qua danh
gid so b cho thiy cac mang chira chitosan 2% va chitosan két hgp GTe c6 dic tinh gion, d& nit
gdy, khong dap ung dugc cac yéu cau co 1y can thiét cho tng dung trong y sinh. Do d6, hai loai
mang nay khong duoc dua vao cac thi nghiém tiép theo. Nguoc lai, cac mang c¢6 bd sung PVA
thé hién tinh mém déo, bé mit min va déng nhét, nén duoc lua chon dé tiép tuc qué trinh danh
gia ¢ céc thi nghiém sau.

Dic tinh truong nd nhd hiit 4m cua mang giup duy tri moi truong am, gitp thiic ddy qua trinh
lanh vét thuong va giam dau.

4.000
e oo *"®
L o
4 [%2]
— o009
. T 2 4 6 8 100
Trudre Sau. 2 l 000 I_
. / Thoi gian (phut)
L%
t’g PVA 5% + Chitosan 2% + cao chiét 12,5
c mg/ml

Hinh 3. Sy truong no ciia mang hydrogel theo thoi gian: a) PVA 5%; b) PVA 5% + chitosan 2%;
¢) PVA 5% + GTe 12,5 mg/mL; d) PVA 5% + chitosan 2% + GTe 12,5mg/mL

Biéu d6 ¢ Hinh 3 cho thdy mang PVA 5% + Chitosan 2% c6 d¢ truong nd cao nhat, tiép theo
1a PVA 5%, trong khi cac mang chira cao chiét GTe (PVA + GTe va PVA + Chitosan + GTe) c6
d6 truong nd thip va 6n dinh hon theo thoi gian. Su giam truong né & cic mau chira GTe c6 thé
do céc polyphenol trong GTe tao lién két chéo véi polymer, 1am mang ludi trd nén bén chéc va it
hat nude hon. Véi tmg dung 1am bing gac, mot mirc do truong nd trung binh va 6n dinh nhu &
cong thirc chira GTe 1a phi hop hon, gitip gitr dugc két cdu mang khi tiép xuc véi dich tiét vét
thuong, tranh hién tuong truong nd qua muc lam rach hodc bién dang mang. Pong thoi, GTe con
mang lai lgi ich khang khuan va chong oxy hoa, gop phan hd trg qua trinh 1am lanh vét thuong.

3.4. Khdo sdt hoat tinh khdng khudn ciia mang hydrogel tir PVA, chitosan vi GTe

Két qua khao sat kha ning khang khuén cua dich tao mang cho thiy ca hai phuong an dich
hydrogel PVA 5% va PVA 5% + GTe 12,5 mg/mL déu khong c6 kha ning khang khuan. Tuy nhién,
cic mau dich hydrogel PVA 5% + chitosan 2% va PVA 5% + chitosan 2% + GTe 12,5 mg/mL lai
xuét hién ving vo khuén 16n, chimg t6 kha ning khang khuin dbi véi chung S. aureus va MRSA
(Hinh 4). Thir nghiém khang khuén ctia mang hydrogel d ché tao cho thay s6 lugng khuan lac giam
10 rét & mau PVA 5% + chitosan 2% va PVA 5% + chitosan 2% + GTe 12,5 mg/mL (Hinh 5). Ti 1
{rc ché khuén lac ghi nhan duoc 1a 94,08% trén S. aureus va 99,24% trén MRSA. S6 luong khuan lac
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trong mau bo sung ca chitosan va GTe it hon so v6i mau chi ¢6 chitosan hodc GTe. Diéu nay cho thay
mang hydrogel PVA + chitosan khi bé sung GTe thé hién hiéu qua khang khuan dang cht y. Viéc
chon mau PVA + Chitosan + GTe khong chi dua trén kha ning khang khuan ma con nhim khai thac
tinh khang oxy hoa cta GTe, tir d6 lam da dang tac dong ciia vét liéu. Tinh khang oxy hoa c6 thé gitip
giam thiéu tac hai cua cac gde tu do, hd tro qua trinh lién vét thuong, va dam bao tham my khi ing
dung 1am miéng dan mun. Su két hop nay ky vong mang lai vét liéu vira khéang khuan vira khang oxy
hoa, dap ing yéu cu da chirc ning trong cac ng dung y sinh.

Hinh 4. Kha nang khdng khudn dich hydrogel trén ching SA va MRSA: (a) PVA 5%; (b) PVA 5% + GTe
12,5 mg/mL; (c) PVA 5% + chitosan 2%; (d) PVA 5% + chitosan 2% + GTe 12,5 mg/mL

=
[l
o

uSA =mMRSA

: H_ II II

PVA PVA+GTe PVA+Chitosan PVA+Chitosan+Gte

=
o
o

al
o

Ti 1& e ché (%)

Hinh 5. Kha nang khang khuan mang hydrogel trén ching SA va MRSA va do thi ti 1¢ ikc ché ciia mang
tinh theo s6 khudn lac: a) PVA 5%; (b) PVA 5% + GTe 12,5 mg/mL; (c) PVA 5% + chitosan 2%;
(d) PVA 5% + chitosan 2% + GTe 12,5 mg/mL

Trong trang thai dich 1ong, hdn hop PVA + chitosan ¢ hiéu qua khang khudn tt hon so véi &
dang mang vi trong dich long, cac thanh phan dé dang tuong tac va phan tan dong déu, tao ra mot
moi truong thudn loi dé phat huy hiu qua khang khuan ctia chitosan. Khi chuyén thanh mang, su
lién két vat 1y giira cac thanh phan trong mang c6 thé han ché kha ning tuong tac cta chitosan véi
vi khuan. Tuy nhién, khi bo sung dong thoi chitosan va GTe vao mang hydrogel, hiéu qua khang
khuan tang 1én. Diéu ndy c6 thé giai thich do ci chitosan va GTe déu co hoat tinh khang khuan
riéng biét, khi két hop v6i nhau, ching hé trg 1dn nhau, lam ting hiéu qua tong thé. GTe co thé
tuong tac v6i vi khuan thong qua co ché khang khuén tu nhién cta no, trong khi chitosan gop phan
lam ting tinh wa nudc va tao ra cac lién két twong tac manh mé hon véi vi khuan. Ngoai ra, viéc bo
sung GTe con mang lai lgi ich nho kha ndng khang oxy hoa ciia GTe da dugc xac dinh ¢ trén.

4. Kétluan

Dich chiét con 1a gang tu hi thé hién hoat tinh khang khuan manh ddi voi vi khuan gram
duong, déac biét 1a S. aureus va MRSA, nhung khong hiéu qua d6i véi vi khuan gram am. Ngoai
ra, dich chiét nay c6 kha ning khang oxy hoa cao, mé ra tiém nang tng dung trong san xuét cac
duogc pham bao vé stc khoe. Mang hydrogel khang khudn dugc ché tao thanh cong bang cach két
hop PVA 5%, chitosan 2% va dich chiét GTe & nong d¢ 12,5 mg/mL. Mang nay c6 dic tinh
truong ng tot, dong thoi dat hiéu qua e ché vi khuan MRSA 1én dén 99,24%. Viéc két hop
chitosan va dich chiét con 14 ging tu ha trong mang hydrogel PVA-chitosan khong chi tang
cuong dic tinh khang khuan ma con mé ra tiém ning tng dung cua san pham trong linh vyc
dugc pham va cham soc sirc khoe nho vao hoat tinh khang khuan va khang oxy hoa dang ké.
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