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Abstract: Mulberry (Morus alba L.), belonging to the Moraceae family, is a medicinal herb rich in
polyphenolic compounds. This study was conducted to select the optimal extract fraction from
mulberry fruits with antioxidant, antibacterial and antifungal activities for application in the
treatment of skin lesions. An 80% ethanol extract of mulberry fruits was fractionated into n-hexane,
dichloromethane (DCM), ethyl acetate (EtOAc), n-butanol, and aqueous fractions. The total
polyphenol content, antioxidant capacity, antibacterial activity, and antifungal activity of the extract
fractions were evaluated using the Folin-Ciocalteu method, the DPPH free-radical scavenging assay,
and the agar well diffusion method, respectively. The protective effects against skin damage of gel
containing the optimal extract fraction were assessed in a mouse skin model subjected to UV
radiation combined with 5% NaOH-induced injury. The results showed that the EtOAc fraction had
the highest total polyphenol content and the strongest antioxidant activity. The DCM fraction
exhibited the most potent antibacterial activity against S. aureus, followed by the EtOAc fraction.
The DCM, EtOAc, and n-butanol fractions showed comparable antifungal effects against C.
albicans. Topical gel containing the EtOAc fraction demonstrated protective effects against skin
damage comparable to those of the commercial product Gluta-Hya. In brief, the EtOAc fraction of
mulberry presents a promising natural source of bioactive compounds for the development of topical
formulations aimed at treating skin damage.
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Khao sat tac dung chéng oxy hoa, khang khuan
va khang nidm ctia cac phan doan dich chiét
tir qua dau tam (Morus alba 1.) Pinh huéng tng dung
trong diéu tri ton thuong da
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Tém tit: Dau tim (Morus alba L.), thudc ho Dau tam (Moraceae), 1a loai dugc li¢u giau hop chét
polyphenol. Nghién ctru nay dugc thuc hién nham lua chon phan doan dich chiét tir qua dau tam co
tac dung chdng oxy hoa, khang khuan, khang nam t6i wu va img dung trong diéu tri ton thuong da.
Dich chiét ethanol 80% tir qua ddu tim duogc tach thanh cac phan doan n-hexan, dicloromethan
(DCM), ethyl acetat (EtOAC), n-butanol va nudce. Ham luong polyphenol toan phan kha ning chong
oxy hoa, khang khuan va khang nim ciia cac phén doan cao chiét dugc danh gia lan luot theo cac
phuong phap Folin-Ciocalteur, phuong phap bét gbc ty do DPPH va phuong phap khuéch tan qua
giéng thach. Kha nang chéng ton thuong da cua gel chira cao chiét dugc danh gia trén da chudt bi
t6n thuong boi tia UV va dung dich NaOH 5%. Két qué cho thay phan doan EtOAc c6 ham lugng
polyphenol cao nhét, kha ning chéng oxy héa t6t nhat. Phan doan DCM c6 tac dung khang khuan
S.aureus tot nht, tiép theo I phan doan EtOAc. Hoat tinh khang nam C.albicans ciia cac phan doan
DCM, EtOAc va n-butanol 14 twong dwong nhau. Gel chira cao chiét EtOAc c6 tac dung chong ton
thuong da khong khac biét so voi ché pham thwong mai Gluta-Hya. Nhu vay, phan doan EtOAc tir qua
dau tim 14 ngudn hop chat sinh hoc diy tiém nang cho phat trién ché pham diéu tri tén thuong da.

Tir khod: Morus alba L., polyphenol, chdng oxy hoa, khang khuan, khang nim, ton thuong da.

1. Mé dau

Déu tam (Morus alba L.), thudc ho Dau tam
(Moraceae), phan bd rong rai ¢ cac quéc gia
ving Pong Nam A, bao gdm Viét Nam [1]. Dich
chiét tir qua dau tdm chira nhidu hop chit sinh
hoc nhu polyphenol, flavonoid, anthocyanin,
vitamin, khoang chat va carbohydrat, voi kha
ning chdng oxy hoa, khang khuan va khang nim
[2]. C6 nhiéu nghién ctru cho thy rang, cac chét
chuyén hoéa thir cap tir thyc vat dic biét 1a cac
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polyphenol ¢6 vai trd quan trong trong diéu tri
cic bénh man tinh nhu tiéu duong, tim mach,
huyét 4p, viém nhidm va I3 hoa [3-5]. Cac bénh
1y ké trén lién quan dén tinh trang mat can bang
oxy hoa hay con goi 1a stress oxy hoa dang ngay
cang gia tang va tinh trang khang thude cling tro
thénh thach thirc 16n [6]. Piéu nay din dén nhu
cau cap thiét trong viéc tim kiém cac nguyén heu
moi, ddc biét la cac nguyén liu c6 ngudn gbe
thién nhién an toan va higu qua. C6 nhiéu nghién
clru vé tac dung duogc ly cua dich chiét nudc va
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dich chiét ethanol tir 14 hodic qua d4u tim nhu tac
dung khang khuén, tac dung chéng viém, tac
dung bao vé té bao than kinh va tac dung lam
giam duong huyét [2, 7]. Tuy nhién, chi c6 mot
s it cong bd vé thanh phan hoa hoc ciling nhu tac
dung sinh hoc cta cac phan doan dich chiét tur
quéa dau tim. Gan ddy, Yu va cong su da nghién
ctru vé thanh phan héa hoc, tac dung chong oxy
hoa, chéng viém trén té bao thuc nghiém cua cac
phén doan n-hexan, dicloromethan (DCM), ethyl
acetat (EtOAc) va n-butanol cua dich chiét
ethanol tir qua ddu tim Han Qudc [8]. Cho dén
nay, chua c6 nghién ciru nao danh tac dung
khang khudn, khang ndm ciia cac phéan doan dich
chiét ciing nhu tac dung chong viém trén dong
vat thyc nghiém. Nghién ctru nay dugc thuc hién
véi véi muc tiéu luya chon dugc phan doan dich
chiét tir qua dau tim giau polyphenol co khé
nang chong oxy hoa, khang khuén va khang nam
t6t dé ung dung bao ché san pham diéu tri ton
thuong da.

2. Pbi twong va phwong phap nghién ciru
2.1. Péi twong nghién ciru

Qua dau tam chin dwoc thu mua tryuc tiép &
Gia Lai vao thang 4/2024.

2.2. Dong vat nghién cuu

Chuot nhit trang chung Swiss (dugc mua tir
Vién Vé sinh dich t& Trung wong) ca hai gidng
truong thanh, khoe manh c¢6 khdi lugng 22 +2 g
duoc chia ngau nhién thanh 3 16 (chung, ching
duong va 16 thir), mdi 16 5 con. Chudt dugc nuodi
& diéu kién nhiét d6 25 + 2 °C, d6 am 65 + 5%,
chu ky 12 : 12 gio sang tbi, an thirc an chuén,
udng nuéc tyr do.

Tho truong thanh khde manh (dugc mua tir
trai thd Tudn Anh-Dai Loc - Quang Nam), can
ning 2,0 -2,2 kg, duoc nudi ¢ diéu kién nhiét do
25+2°C, d0 4m 65 + 5%, an thuc an chun nudi
tho 14 vién cam do trai tho cung cap.

Tét ca dong vat dugc nudi 6n dinh tai phong thi
nghiém 5 ngay trude khi tién hanh cac thir nghiém.

2.2. Phwong phadp nghién curu

2.2.1. Chiét xudt qua ddu tam

Qua dau tam kho c6 do am dat dudi 18%
dugc do bang can say 4m hong ngoai AND MX
- 50. Can 300 g qua ddu tim, xay tho, 1am 4m
bang dung méi ethanol 80%, cho vao binh ngdm
kiét, d6 dung moéi ethanol 80% dén ngdp mit
dugc lidu khoang 3 cm, ngadm lanh 3 ngay roi rat
dich chiét. Lap lai 3 lan ngdm kiét. Gop dich
chiét, dé ling 2 ngay, gan loc roi c6 quay ap suat
giam dén cao long 1:1 (khdi lwong dugc liéu kho:
thé tich dich chiét =1:1).

2.2.2. Tach phdn doan dich chiét tir qua
Dau tam

| Cao Iéng dau tam 1:1 |

Cé va say ap suét gidm n-hexan

!

| Cén PD-hex ‘ \

Phan lop nuoc ‘

Cé va sdy ap suét giam Dichloromethan

| Cén PB-DCM ‘ ‘ Phén lop nuoe ‘

Co va séy ap suét giam Ethyl acetat

| Cén PD-EtOAC ‘ ‘ Phan lop nuoe ‘

C6 va sdy ap suét gidm n-butanol

| Cén PD-BUOH ‘ ‘ Han hop cén déo ‘

Cd va séy ap suét giam Nuwéc

\ Cén PB-H,0 \ ‘ B4 déo |

Hinh 1. So d6 quy trinh chiét phén doan cao long
1:1 qua dau tam.

Lic cao long thu dugc véi 1an luot cac dung
moéi cd do phan cuc ting dan n-hexan,
dichloromethan, ethyl acetat, n-butanol va nudc
bang binh ling gan. O mdi phan doan, lac lap lai
nhiéu 1an dén khi 16p dung méi khong mau. Gop
dich chiét & mdi phan doan va c6 loai bé dung
moi trén may c6 quay ap suét giam (PT-SV 100,
Puc) dén the chat ddc sét, tiép tuc sdy chan
khong & tu siy ap suat giam (OV-10, Han Quoc)
& nhiét d6 40 °C, ap suat 0,08 atm, thu duoc can
cua phan doan n-hexan (PD-hex), phan doan
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dichloromethan (PD-DCM), phén doan ethyl
acetat (PD-EtOAc), phan doan n-butanol (PD-
BuOH), phan doan nuéc (PP-H,O). Quy trinh
duogc mo ta nhu & Hinh 1.

2.2.3. Pinh lwong polyphenol toan phan ciia
tieng phdan doan

Xac dinh ham luong polyphenol toan phan
theo phuong phap cia Idris va cong sy dua trén
phan {mg tao mau véi thude thir Folin-Ciocalteu,
san pham phan tmg c6 d6 hap thu cuc dai & budc
séng 765 nm [9].

Dung ethanol 80% pha loang 5 phan doan
dich chiét thanh nhiing dung dich c6 néng do 2
mg/ml (PD-hex), 0,5 mg/ml (PD-DCM), 0,1
mg/ml (PP-EtOAc), 0,5 mg/ml (PD-BuOH) va
1 mg/ml (PD-H,0). Chét chuén acid gallic duoc
pha lodng véi ethanol 80% thu dugc diy nong do
30 pg/ml, 40 ug/ml, 55 pg/ml, 70 pg/ml, 90 pg/ml
va 120 pg/ml. Thude thir Folin — Ciocalteu 10% va
Na,CO; 7,5% duoc pha lodng bang nudc cit.

Lan lugt cho 1 ml mu can xac dinh (mau
chun acid gallic hodc mau thir hay mau tring 1a
ethanol 80%) véi 2 ml thubc thir Folin —
Ciocalteu, lic déu va dé yén trong 5 phit sau do
thém 4 ml Na,CO; va 3 ml ethanol 80%, tron déu
va U trong bong tdi 30 phut & nhiét do phong.
Mau sau khi 0 duoc do quang & budc séng 765
nm. Thi nghiém dugc thyc hién 1ap lai 3 lan &
mdi mau. Ham luong dugc tinh dya trén phuong
trinh chuan acid gallic (1 mg acid gallic/1 g can)
v6i cong thuec:

TPC=Cxkx—

Trong do:

TPC: ham Ilugng phenolic tong (mg GAE/g
can);

C: nong d6 x tinh tir dwdong chuan acid gallic
(mg/ml);

V: thé tich dung dich thir (ml);

k: hé s6 pha loang;

m: khéi lugng cua cén (g).

Hiéu suét chiét polyphenol 1a ti 18 phan tram
gitra lugng polyphenol cta tirng phan doan voi
tong luong polyphenol c6 trong cao 1ong 1:1 ban
dau dem chiét, duoc thé hién bang cong thirc sau:

P..
X (%) = Tpd ® " cin x 100

Mcao16ng 1:1 X Pcao léng 1:1

Trong do:

X: hiéu suit chiét (%);

mpa: khéi lugng ciia mdi phan doan can kho
kiét (g);

Meao tong 11 khdi lwrgng ctia cao 1ong 1:1 (g);

Pein: ham luong polyphenol & mdi phan doan
(mg GAE/g can kho kiét);

Peao tong 1:1: ham lugng polyphenol toan phan
trong cao long 1:1 (mg GAE/g dugc li¢u kho kiét).

2.2.4. Pdanh gid kha ndng chong oxy hod
bdng phirong phdp bt goc tw do DPPH (2,2-
diphenyl-1-picylhydrazyl)

Hoat tinh chong oxy hoa duoc danh gia bang
phuong phap DPPH dura trén sy thay di mau sic
ctia dung dich DPPH khi phan tmg v6i cac chit
chéng oxy hoé thong qua viéc do quang. Phuong
phap dugc thuc hién theo phuong phap cua Idris
va cong su [9] ¢o6 hi€u chinh.

Pha lodng cac méu thir va acid ascorbic bang
methanol dugc cac day néng do co6 dd hép thu
quang trong gioi han tir 0,2 - 0,8: PD-hex, PD-
BuOH, PDb-H,O (0,2 mg/ml, 0,4 mg/ml, 0,6
mg/ml, 0,8 mg/ml, 1 mg/ml); PBD-DCM (50
ug/ml, 100 pg/ml, 150 pg/ml, 300 pg/ml, 400
ug/ml); PD-EtOAc (100 pg/ml, 150 pg/ml, 250
ug/ml, 300 pg/ml, 400 pg/ml) va acid ascorbic
(5 pg/ml, 10 pg/ml, 15 pg/ml, 20 pg/ml va
25 pug/ml).

Hdn hop phan tmg gém 0,5 ml cic dung dich
mau (mau thir, dung dich acid ascorbic hay mau
dbi ching 1a methanol) va 5 ml DPPH 0,06 mM.
Léc déu va u trong bong t6i 30 phit & nhiét do
phong. Sau do, do mat d6 quang ¢ budc song
517nm, thyc hién 1ap lai 3 lan o moi mau.

Kha nang hap thu goc tu do cua
2,2-diphenyl-1-picrylhydrazyl duogc tinh theo
cong thic:

1% = Adsi ching ~ Athi x 100
Agsi ching

Trong d6: 1%: kha nang hap thu goc tu do
DPPH (%);

A d6 hép thu quang ctia mau thir.

Adéi chimg: d0 hap thy quang cla dbi chimg.

Tir két qua tinh dugc va nong do mau, xay
dung phuong trinh duong tuyén tinh giita nong
dd mau thur va hoat tinh khang oxy héa c6 dang
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y = ax + b, thay gia tri y = 50, tinh dugc gia tri
ICsp (ndng d6 c6 kha ning khir 50% DPPH cua
mau). Gié tri ICsp cang nho tuong ing véi hoat
tinh khang oxy hoa cang manh va nguoc lai. Cac
s6 liéu két qua thur nghiém duoc biéu thi trung
binh cta 3 1an do khéc nhau.

2.2.5. Danh gid khd ndng khing khudn
va khding nam bang phwong phdp khuéch tin
dia thach

2.2.5.1. Chuan bi vi khuan Staphylococcus
aureus va vi nAm Candida albicans

Chung vi khuan Staphylococcus aureus (ma
ATCC 6538) va vi ndm Candida albicans (ma
ATCC 10231) do Trung tam Kiém nghiém duoc
pham ba Nang cung cép. Pha huyén dich vi
khuan, vi nam trong nuéc mudi sinh 1y v khuan
0,9 % truc tiép tir cac khuan lac vi sinh vat moc
trén mit thach nudi cdy da duoc rd déng. Diéu
chinh huyén dich vi khuén, vi n4m bang cach pha
lodng véi nude mudi vo khudn 0,9 % dé dat mat
d6 khoang 1 — 1,5 x 10® CFU/ml d6i véi vi khuan
va 1 — 5 x 10° CFU/ml d6i v6i vi nim (so do duc
twong duong véi McFarland 0,5).

2.2.5.2. Chuén bj mdi trudng

Bang 1. Thanh phan cua moi truong nudi cay vi
khuan, vi nam

MOoi truong Thanh phan Khbi lwong
Nutrient Broth 13¢g
Nubi cy vi Glucose 02¢g
khudn Vitamin Bl 02g
Agar 1,6 g
Nudi cay Sabouraud 6.5
nam dextrose agar ~ 8

Hoa tan thanh phan trong 100 ml nuéc cit vo
khuén va hip tiét tring o nhiét 4o 121 °C, ap suat
1 atm trong 15 phut. P6 méi truong thach vao
dia petri v6i do day khoang 3 mm, dé ngudi va
dong dac.

2.2.5.3. Trai dia

Dung que bong v6 khuan nhung vao huyén
dich va nhe nhang xoay que tdm bong trén thanh
6ng nghiém dé loai bo phan huyén dich thira. Sau
do, 14y que tim bong ria vi khuan, vi ndm trén bé
mat thach twong ung sao cho phu déu trén mit
thach va dé kho.

2.2.5.4. Tao giéng

Puc 5 15 trén bé mit thach véi duong kinh
giéng duoc sir dung 1a 7, 62 mm. Mbi gleng
tuong tng véi 50 pul voi 3 gleng chira mau thu
cua tumg phén doan theo day ndng do ting dén,
1 giéng chimg duong va 1 giéng chimng am.

Pha lodng mau can véi DMSO va khéo sat
c4c diy nong do tuong tmg v6i timg miu cin dé
¢6 thé tao cac vong vo khuén rd rét nhu sau: PD-
hex, PD-DCM, PD-EtOAc, PDB-BuOH (10
mg/ml, 20 mg/ml, 40 mg/ml); PB-H,O (40
mg/ml, 80 mg/ml, 160 mg/ml). Pbi ching am 14
DMSO, d6i ching duong 1a khang sinh
Ampicillin 10 pg/ml (vi khuan S. aureus) va
Nystatin 250 IU/ml (ndm C. albicans). U 637 °C va
doc két qua sau 18 — 24 gid dbi voi vi khuan S,
aureus va 24 —48 git 61 véi ndm C. albicans. Thuc
hién l3p lai 3 14n & m&i mAu, 14y két qua trung binh.

2.2.6. Bdo ché gel chira cao chiét EtOAc

2.2.6.1. Bao ché gel
Can thanh phan cong thirc theo Bang 2.

Bang 2. Thanh phan ciia ché pham gel chira cao

chiét EtOAc
STT Thanh phan Ham lugng
1 Cao chiét EtOAc 2%
2 NaCMC 2-3%
3 Glycerin 20%
4 Nude cat vira du 100%

Natri carboxymethyl cellulose (NaCMC)
dugc ngdm trong nuoc cat dé truong nd hoan
toan, sau d6 khudy déu bang may khudy tir cho
dén khi tan hoan toan. Hon dich NaCMC sau d6
duoc tiét trung b?mg ndi hép & nhiét 3o 121 °C,
ap suat 1 atm trong 30 phut.

Tét ca cac bude tiép theo duogc thuc hién
trong diéu kién vo tring tai ti cdy vo tring nhu
sau: Cao chiét EtOAc duoc hoa tan trong
glycerin dun nong dén 60 °C dé tao dung dich A.
Dung dich A dwoc phdi hop tir tir véi hon dich
NaCMC da tiét tring, khudy déu dén khi thu
dugc hdn hop ddng nhat. Piéu chinh pH vé 5,5
bang dung dich NaOH 5%.

Gel bao ché duge dong vao lo thiy tinh da
duoc rira sach, s?iy kho va tiét trung trudc do,
dam bao v trung trong sudt qua trinh dong goi.
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2.2.6.2. Panh gia mot s6 tiéu chi chat lwong
cua gel

- P6 pH: do bing may do pH.

- Pinh lugng ham lugng polyphenol bing
phuong phap do quang dua trén phan Ung tao
mau v6i thude thir Folin — Ciocalteu.

- Kha nang kich ting da: Thi nghiém duogc
tién hanh theo huéng dan thir kich tmg da tai chd
ciia BO Y té [10, 11] trén 03 tho khoe manh da
dugc cao ving 16ng dbi xung hai bén cot séng
véi dién tich khoang 10 cm x 15 cm dé d3t mau
thir. Mot lidu gel chira cao chiét EtOAc (0,5 g),
dugc dan déu trén miéng gac kich thude 2,5 cm
x 2,5 cm va ap 1én vung da lung tho da duoc cao
sach 16ng va cd dinh trong vong 4 gio. Sau d6 bo
gac, rira sach vung da bang nudc roi quan sat va
ghi diém theo thang diém & Bang 3 tai cac thoi
diém 1, 4, 12, 24, 48 va 72 gio sau khi 1am sach
mau cho phan tng tai chd.

Bang 3. Mtic d§ phan tng trén da tho [11]

o biém
STT Phan timg danh i
1 Su tao vy va ban do
1.1 Khéng ban do 0
12 Ban do rat nhe (vira du |
’ nhén thay)
1.3 | Ban d6 nhan thiy rd 2
14 Ban d6 vira phai dén ning 3
Ban do nghiém trong (do
tiy) dén tao thanh vay dé
1.5 < | AL 2T 4
ngan ngura sy tién trién cua
ban do
2 Gay phu né
2.1 Khong phii né 0
5, | PhU né rat nhe (via du :
’ nhén thay)
Phii né nhan thay 5 (vién
23 oA X AT 2
phu né phong 1én rd)
24 Phii né vira phai (da phong 3
’ 1é€n khoang 1 mm)
Phu né nghiém trong (da
25 phdng 1én trén 1 mm va co 4
’ lan réng sang cic vung
xung quanh)
Téng diém kich tmg t6i da
L Ak 8
co thé

+ Panh gia két qua: trén mdi tho, diém phan
mg duoc tinh bang tong s6 diém & hai mirc do
ban do va phi né chia cho sb 1an quan sat. Diém
kich tng ctia mau thir dugc 14y trung binh diém
phan tmg cia cac tho da thir. Piém kich tng
trung binh ciia ché pham gel duoc so sanh voéi
thang danh gia (Bang 4) dé xac dinh mrc d gay
kich ung da [11].

Bang 4. Phan loai muc d¢ kich ung trén da tho [11]

Loai kich ung Diém trung binh
Kich (g khong déng ké 0-05
Kich ing nhe >0,5-2,0
Kich tng vira phai >2,0-5,0
Kich ng nghiém trong >5,0—-8,0

2.2.7. Panh gid tac dung diéu tri ton thuong
da trén chuot thi nghiém

Thi nghiém dugc tién hanh theo protocol da
dugc phé duyét boi Hoi dong Pao dirc nghién
ctru Y Sinh cua Pai hoc Duy Tan sb 20/CN-
HDDD ngay 16 thang 12 nam 2024.

2.2.7.1. Gay tbn thuong da chudt

Tién hanh theo quy trinh ctia Sun cing cong
su ¢6 hiéu chinh [12]. Cao 16ng ving lung chudt
bang tong - do dién va dao lam nham loai bo
hoan toan 16ng chudt. Trén ving da da cao 16ng,
danh du hinh vuong c6 dién tich 2,0 cm?. Mot
miéng gac c6 kich thudc 1x1 cm da duoc tim
dung dich NaOH 5% dép 1én ving da da chuan
bi trong 10 phut nham tao ton thuong thuc thé
trén da. Tiép theo, chudt duoc chiéu UV & buéde
song 254 nm trong 30 phiit dé kich thich réi loan
sdc t6 va 1am tang muc do t6n thuong da.

2.2.7.2. Panh gia tac dung chdng ton thuong
da ctia gel chtra cao chiét EtOAc

Chuot nhat tréng dugc chia thanh 3 16, mbi
16 5 con. Tién hanh giy ton thwong da nhu
phuong phap & muyc 2.2.7.1. Ngay sau giy ton
thuong da, céac 16 chudt duoc diéu tri nhu sau:

- L6 1 (L6 chimg 4m): khong dung thudc, dé
da lién ty nhién.

- L6 2 (L6 chung duong): boi 1én viung da da
gdy ton thuong ché phim Vaselin® Gluta-Hya
Serum Burst Lotion Overnight Radian Repair (goi
tat 1a Gluta-Hya) véi liéu 0,3 g/lan, 2 1an/ngay vao
9 gio sang va 3 gio chiéu hing ngay.
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- L6 3 (L0 thu): boi ché phém gel boi da chira
2% cao chiét EtOAc lidu 0,3g/lan, 2 lan/ngay 2
1An/ngay vao 9 gid sang va 3 gio chiéu hing ngay.

Chu6t duoc quan sat hing ngay va danh gia
muc do tén thwong da bang cach do dién tich
ving da tén thuong ngay sau khi gay tén thuong
va sau 8 ngay diéu trj. Dién tich vung da bi t6n
thuong duoc xac dinh bang ap gidy 1én ving da
da danh ddu bang myc. Hinh myc in lai trén gidy
s€ duogc tinh dién tich theo phuong phap hinh
hoc. Tiép tuc theo doi thé trang cua chudt dén
ngdy thtr 18 dé danh gia kha ning lién da sau khi
gdy ton thuong.

2.2.8. Phuong phdp xir Iy két qua

S6 liéu trong danh gia kha nang khang khuan
dugce xur ly béng phuong phap thong ké ANOVA
2 yéu t6 va hau kiém bang phép Tukey Test, véi
muc y nghia a = 0,05.

S liéu danh gia kha nang chong oxy hod va
ham luong polyphenol toan phan duoc xir 1y
béng phuong phap thong ké ANOVA one way
va hau kiém bang phép Post hoc test (Bonferroni
corrected), voi mirc y nghia o= 0,05.

Kha ning chéng ton ‘thuong da dugc danh
gi4 bang phuong phap thdng ké t-test.

3. Két qua va thao ludn

3.1. Hiéu sudt chiét va ham lwong polyphenol
toan phan cua tung phan doan

Hiéu suét chiét va ham luong polyphenol
toan phan ctia cac phan doan dich chiét qua dau
tam duogc thuc hién theo phuong phap trinh bay
& muc 2.2.3. Két qua duoc trinh bay & Bang 5 va
Hinh 1.

Béng 5. Hiéu suét chiét polyphenol cta 5 phan doan

Phan doan Hiéu suét chiét (%)
n-hexan 0,55
DCM 4,09
EtOAc 17,60
n-butanol 18,46
Nudc 37,24

1200

1000 4 97452

)
S
=3

.
=3
=3

214,66 171.83

35,24 . 67,46
. | .

n-hexan DCM Ethyl acetat n-butanol Nude

Ham hrgng polyphenol toan p]ﬁu
(mg GAFE/g)
=3 (=3
(=3 (=4
(=} o

=}

Cic phan doan cao chiét

Hinh 1. Ham luong polyphenol toan phin cua 5
phéan doan chiét tir cao long 1:1.

3.2. Danh gia kha nang chong oxy hod bang
phwong phap bdt goc tw do DPPH

Kha ning chong oxy hoa ciia cac phan doan
dich chiét tir qua dau tdm va chét dbi chung acid
ascorbic duoc danh gia bang phuong phap bit
gbc tr do DPPH nhu trinh bay ¢ muc 2.2.4. Két
qua duoc trinh bay ¢ Hinh 2.

1800 -
1583,71

1600

1400 -
=
3 1200 1 102659
& 918,28
) | .
& 1000
=
= 800
w;
Y 600 4

400 - 300,29

183,31
200 1 l . 18,30
0 4

n-hexan DCM Ethylacetat n-butanol Nudc Acid
ascorbic

Cac phan doan cao chiét

Hinh 2. Kha néng chéng oxy hoa cua cac phan
doan cao chiét tir qua Dau tim va acid ascorbic.

Kha ning chdng oxy hoa dugc danh gia
thong qua gia tri ICso (ndng d6 can thiét dé tc
ché 50% gdc tu do DPPH). Gia tri ICso cang thap,
kha niang chdng oxy hoa cang manh. Két qua &
Hinh 2 cho thdy, trong 5 phan doan dich chiét tir
qua dau tam, phan doan ethyl acetat co gid tri
ICso thap nhét, ching to kha nang chong oxy hoa
manh nhat (183,31 + 6,66 ug/ml). Két qua nay
cling pht hop véi cong bd clia Yu va cong su vé
kha ning chng oxy hoa ctia phan doan EtOAc
tr qua dau tam [8]. Tuy nhién, ham luong
polyphenol cua phan doan nay thudc khoang
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101-250 pg/ml nén duge xép vao loai co kha
ning chdng oxy hoa vira phai [13, 14]. So véi
acid ascorbic, kha ning chng oxy hoa ciia phan
doan ethyl acetat thdp hon 10 lan. Hoat tinh
chéng oxy héa manh thi nhi 13 phan doan DCM
v6i gia tri ICsp 12 300,29 + 20,08 pg/ml, thip hon
hoat tinh chng oxy hoa ctia acid ascorbic 16 1an.
Vi gia tri ICso thudc khoang tur 250-500 pg/ml
thi phan doan DCM c6 kha ning chéng oxy hoa
yéu [15]. Cac phan doan con lai ¢ gia tri ICso
16n hon 500 pg/ml bao gdm n-hexan (1026,59 +
20,26 pg/ml), PD-H,O (1583,71 + 56,58 pg/ml),
va PD-BuOH (918,28 + 35,72 pg/ml). Cac phan
doan nay mic dau co6 chira polyphenol nhung gia
tri ICso cao nén thuc té gﬁn nhu khong c6 hoat
tinh chdng oxy hoa [14]. Nghién ctru cua
Popovici va cong sy (2017) chi ra rang hop chat
polyphenol c6 kha niang chdng oxy hoa cao do
cau tric phan tir cta chung, véi kha nang nhuong
electron va nguyén ti hydro, giup ngung qua
trinh oxy hoa géc tu do. Pac biét, flavonoid va
acid phenolic trong hop chét polyphenol c6 tac
dung lam giam stress oxy hoa va bao vé té bao
khéi cac ton thuong giy ra boi gbe tu do. Nhiing

hop chét nay dong vai trd quan trong trong kha
ning chdng oxy hoa cia cac phan doan dich chiét
tir qua dau tam va sy khac biét trong kha ning
chdng oxy hoé cua cac phan doan lién quan truc
tiép dén su hién dién va ham luong polyphenol
trong tung phan doan [15]. Ham luong
polyphenol trong mau phai du 16n dé tao ra kha
ning biy gbc tu do theo cac co ché chuyén
nguyén ti hydro (hydrogen atom transfer —
HAT) hodc nhuong electron don (single electron
transfer — SET) hodc tao phurc chelat voi ion kim
loai dé trung hoa dién tich ciia gbc tw do [16]. Vi
vay, ¢6 thé thiy phan doan ethyl acetat c6 ham
luong polyphenol cao nhat cling tuong Ung voi
kha nang chong oxy hod tét nhét trong cac phan
doan cao chiét.

3.3. Banh gid kha nang khang khudn, khéng nam
bang phuwong phap khuéch tan dia thach
3.3.1. Kha ndng khdng khudn

Kha nang khang khuén cia cac phan doan
dich chiét dugc thé hién qua Hinh 3 va Bang 6.

Hinh 3. Hinh anh vong khang khuén ciia 5 phan doan
(A: PP-hex, B: PB-DCM, C: PP-EtOAc, D: PD-BuOH, E: PP-H,0).
Chii thich: (1), (2), (3): Nong d¢ theo thir tyr ting dan cua timg phan doan, (-): D6i chimg 4m DMSO,
(+): Pbi chimg dwong Ampicilin 10 pg/ml.
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Bang 6. Két qua vong khang khuan cua 5 phan doan trén Staphylococcus aureus

Puong kinh vong khang khuin (mm)
Phan doan Nong d6 (mg/ml) Amoicilli
picillin
10 20 40 80 160 DMSO

(10 pg/ml)
n-hexan® 9,67+0,58 | 11,00+0,00 | 12,00 = 0,00 32,33 +0,58 -
DCMP 15,00£1,00 | 18,67+0,58 | 22,33+0,58 31,67+ 0,58 -
Ethyl acetat® | 10,67+0,58 | 12,33+ 1,15 | 14,67+0,58 32,00 = 0,00 -
n-butanol* | 9,67+0,58 | 11,33+0,58 | 13,67 +0,58 31,67+ 0,58 -
Nudc - - 10,33+0,58 | 11,67+0,58 | 13,67+0,58 31,67+ 0,58 -

Ghi chu: Cac phan doan c6 cac ky hiéu khac nhau (a, b, c) biéu dién sy khac nhau vé tac dung khang khuan
mot cach cd ¥ nghia thong ké véi p < 0,05 giita cac phan doan. Cac phan doan c6 ciing ky hiéu a biéu dién tac
dung khang khuan khac khau khong c6 y nghia théng ké v&i p > 0,05. Dau (-) c6 nghia 1a khong tao ra vong
khang khuan. S6 liéu dugce biéu dién dang TB + SD, n=3.

Két qua & Bang 6 va Hinh 3 cho thiy khong
¢6 su khac biét mot cach c6 ¥ nghia théng ké vé
kha ning khang khuan cua cic phan doan dich
chiét n-hexan, ethyl acetat va n-butanol mac du
két qua ¢ Hinh 1 thé hién su khac nhau o rét vé
ham Iugng polyphenol cua cac phan doan nay.
Phan doan DCM mic du cdé ham luong
polyphenol thip hon phan doan EtOAc nhung
kha nang khang khuén lai vuot troi. Phan doan
nuée c6 ham luong polyphenol thip va kha ning
khang khuin ciing thap nhat. Didu nay ching to
rang cac polyphenol & cac phan doan nay 1a khac
nhau. Kha ning khang khuan ciia cac polyphenol
phu thudc vao cAu tao hoa hoc va céu tric khong
gian ctua ching nhu c6 it hay nhiéu nhom
hydroxyl (-OH), nhém phenyl (-C¢Hs), nhom
methoxy (-OCH3) cling nhu ¢6 sy hién dién cia
nhom glycosyl hoa hay 1a vi tri ciia cac nhom thé
trong phan tir hop chat polyphenol [17]. Cac hop
chat polyphenol ¢6 it nhém hydroxyl (-OH), kém
phén cyc hon thi dé thim qua mang te bao cua vi
khudn nén kha ning khang khuan tét hon. Céc
chat chira nhom glycosyl hoa c6 thé lam giam
kha ning khang khuan [18]. Ngoai ra, cac dung
moi sir dung ngoai chiét duge polyphenol con co
thé chira cac chat co tinh khang khuan nhu cac
tinh dau, cac triterpenoid. Vi vy lam thay dbi
hoat tinh khang khuin cta cac phan doan ma
khong phu thudc vao ham lugng polyphenol.
Nhu vay, hiéu qua khang khuan S.aureus ctia cac
phan doan dich chiét dugc sap xép giam dan nhu

sau: PD-DCM > PD-EtOAc = PD-BuOH = PD-
hex > PD-H,O0.

3.4.2. Kha nang khdng nam

Kha ning khang ndm ciia cac phan doan dich
chiét duoc thé hién qua Hinh 4 va Bang 7.

Két qua e ché nAm Candida albicans cia
c4c phan doan dich chiét & Hinh 4 va Bang 6 cho
thiy PP- H,O la phan doan c6 hiéu qua khang
nim thap nhat. Kha ning khang ndm yéu thir nhi
1a PP-hex. Kha ning khang nim cua ba phan
doan con lai gém PD-DCM, EtOAc, n-butanol
cao hon hai phan doan nudc va n-hexan. Mac du
3 phan doan nay c6 su khac nhau vé duong kinh
vong trc ché vi nAm nhung su khic biét nay
khong ¢6 ¥ nghia thong ké.

Dung méi n-hexan kém phan cuc, chu yéu
chiét xuat duoc cac hop chét it phan cuc nhu
terpenoid va flavonoid don gian, dan dén ham
lugng polyphenol thap va kha niang khang nim
han ché. Piéu nay tuong (mg voi nghién ciru ciia
Tenorio cung cong su (2024) [19]. Trong khi do6,
DCM la dung méi c6 d6 phan cyce trung binh, co
thé chiét xuat hiéu qua cac hop chét flavonoid va
acid phenolic nhu acid caffeic, acid ferulic, c6
tac dung 1am t6n thuong mang té bao vi sinh vat,
giam tinh thAm va ngdn can cac qua trinh chuyén
hoa quan trong [18]. PD-EtOAc c6 thé chiét xuat
da dang cac polyphenol v6i ham lugng cao, bao
gom flavonoid quercetin, kaempferol va
anthocyanin — nhitng hop chét duoc chimg minh
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c¢6 kha ning trc ché sy phat trién va doc luc cia
vi nam théng qua trc ché qua trinh phén chia té
bao, tong hop ARN va protein [19]. PD-BuOH
c6 thé chiét xuat dugc flavonoid va tanin [20],
cling gop phan vao kha ning khang nim. PD-
H,0 mic du ¢ hiéu suét chiét cao, nhung phén
16n polyphenol di bi chiét ra trong cac phan doan
trude do, dan dén ham luong polyphenol con lai

thip va kha ning khang ndm kém. Nhu vay,
trong 5 phan doan cao chiét tir qua dau tim, kha
ning khang nam cta PD-H,O 1a yéu nhét, tiép theo
la phan doan n-hexan. Cac phan doan PD-EtOAc,
PD-BuOH, PD-DCM c¢6 hoat tinh khang nAm manh
hon phan doan n-hexan. Khong ¢6 sy khac biét co y
nghia thong ké vé hoat tinh khang ndm ctia 3 phan
doan PD-EtOAc, PD-BuOH, PD-DCM.

Hinh 4. Hinh anh ving trc ché nim ctia 5 phan doan
(A: PP-hex, B: PB-DCM, C: PD-EtOAc, D: PB-BuOH, E: PB-H;0).
Chii thich: (1), (2), (3): Nong do theo thir ty tang din ciia timg phéan doan, (-): Pbi ching 4m DMSO, (+): Dbi
ching duong Nystatin (250 IU/ml).

Bang 7. Két qua ving trc ché nam ciia 5 phan doan trén Candida albicans

DPuong kinh ving trc ché ndm (mm)
Phén dogn Nope 0 (me/m) Nystatin
10 20 40 (250 TU/ml) DMSO

n-hexan® - 10,67 + 0,58 11,67+ 0,58 34,67 + 0,58 -
DCM?® 10,17 £ 0,29 11,00 + 0,00 12,33 £ 0,58 33,67 £ 0,58 -
Ethyl acetat® 10,33 £ 0,58 11,33 +0,58 13,00 + 0,00 34,33 £ 0,58 -
n-butanol® 10,67 £ 0,58 11,83 £ 0,29 12,83 £ 0,29 34,00 £ 0,00 -
Nudc® - - 9,83 +£0,29 34,67 £ 0,58 -

Ghi chii: Cac phan doan c6 cac ky hiéu khac nhau (a, b, ¢) biéu dién tac dung khang nim khac nhau c6 y nghia
thong ké véi p < 0,05 giita cac phan doan. Cac phan doan c6 ciing ky hiéu b biéu dién tac dung khang nim
khéac khau khong co y nghia thdng ké véi p > 0,05. Dau (-) c6 nghia la khong tao ra vong tic ché ndm. S6 liéu
duogc biéu dién dang TB + SD, n=3.
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3.5. Bdo ché gel béi da

Két qua nghién ctru & trén cho thay phan
doan EtOAc vira c6 ham luong polyphenol cao
nhét vira ¢6 kha nang chbng oxy hoa tét nhit
trong tat ca cac phan doan. Ngoai ra, phan doan
EtOAc con c6 hoat tinh khang khuén tét, kha
ning khang nam khong thua kém phan doan
DCM nén dugce chon dé bao ché gel boi da. Két
qua danh gia mot sb chi tidu chét lugng cua gel
chira cao chiét EtOAc duoc tom tit & Bang 8.

Két qua & Bang 8 cho thiy san phdm bao ché
dugc phu hop véi yéu cau cia gel bdi da v6i do
pH cta gel 13 5,3, nim trong khoang yéu cau
tu 4,5 — 6,5, phu hop voi pH sinh 1y cua da, gitp
dam bao tinh an toan va kha néng twong thich
sinh hoc ctia san pham khi s dung ngoai da.
Ham lugng polyphenol toan phan dat 19,310 +
0,025 mg/g gel. Polyphenol 1a hop chat giup
chong oxy hoa ving da bi ton thuong, khang
khuan va khang nim.

Sau 1 gio

Sau 24 gio

Sau 48 gio

Bang 8. Két qua danh gi4 chit luong cua gel co

chtra cao chiét EtOAc
Tiéu chi Két qua
Gel c6 thé chat dong
Cam quan nhit, mém min, mau
nau duoc liéu
Do pH 53402
Ham luong polyphenol 19,310 £ 0,025 mg
toan phan GAE /g gel
Kha ning kich g da 0 diém

Ghi chu: S6 liéu duge biéu dién dang TB + SD,
n=3.

Kha ning kich tng da dwoc chdm diém theo
thang diém & Bang 3 va phan loai mic do kich
g da theo thang diém ¢ Bang 4. Két qua danh
gia dat 0 diém. DPi chiéu véi Bang 4, két qua nay
cho thay gel khong géy kich tng trén da.

£
:
.‘»-E
=
il
é
|

U

Sau 12 gio

Sau 72 gio

Hinh 5. Hinh dai dién cua tho duogc thir kha nang kich ung da
cta gel chuira cao chiét phan doan EtOAc tir qua dau tam.
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3.6. Tdc dung chong ton thwong da

Tac dung c}léng tén thuong da trén chudt thi
nghiém cua ché pham gel bao ché dugc danh gia
bang phuong phap so sanh dién tich ving da bi

t6n thuong sau 8 ngay diéu tri va kha ning lién
da sau 18 ngay diéu tri giita cac nhom nhu trinh
bay & muc 2.2.7.2. Két qua duoc trinh bay &
Béang 9 va Hinh 6.

Béng 9. Dién tich da ton thwong sau 8 ngay diéu tri

STT L‘Eccr?l‘f)ng L6 chimg dwong (cm?) L6 thir (cm?) Dién tzzlr;tz’)a“ dau
1 1,400 0,800 0.490 1
2 2,080 0,905 0,880 1
3 1,285 0,840 0,800 1
4 2,285 0,500 0,880 1
5 1,350 0,700 1,000 1
B 1,630° + 0,466 0.749%£ 0,158 0.810%£ 0,192 1

Ghi chu: Gia tri trung binh cta cac 16 c6 cac ky hiéu khac nhau (a, ])) biéu dién dién tich da ton thuong khac
nhau c6 y nghia thong k€ v6i p < 0,05. Céac 16 ¢6 cung ky hi€u b biéu dién dién tich da ton thuong khac khau
khong c6 y nghia thong ké véi p > 0,05. So liéu dugc biéu dien dang TB + SD, n=5.

Két qua tir Bang 9 cho thdy sau 8 ngay diéu
trj, dién tich da ton thuong trung binh giam rd rét
0 nhom 16 chirng duong voi dién tich 1a 0,749 +
0,158 cm? va 16 thir 12 0,81 + 0,192 cm?® Trong
khi do, 16 chirng am khong diéu tri thi dién tich
ving ton thuong tang tir 1cm? 1én 1,68 + 0,466
cm?. Phan tich théng ké cho thiy gitta 16 ching
am véi 16 chirng duong, 16 chung am véi 16 thir
¢6 su khéac biét c6 y nghia thong ké vé dién tich
da bi ton thuong v6i mire y nghia a = 0,03, trong
khi khong c6 su khac biét c6 y nghia gitta nhém
chimg duong va 16 thu.

Két qua & Hinh 6 thé hién rd hiéu qua diéu
tri ton thuong da ciia ché pham gel bao ché va
ché pham thwong mai Gluta-Hya trén chudt so
v6i nhém khong duoc diéu tri. Lo ching am
khong duoc diéu tri gi thi chi sau 2 ngay, dién
tich viing da ton thuwong lan rong hon so véi ban
dau. Lo thir va 16 chimg duwong déu hiéu qua
trong viéc giam dién tich t6n thuong da, da lién
nhanh hon. Sau 18 ngay diéu tri, cac nhom chuodt
déu co su lién da vang di ton thuwong, nhung
nhom chimg 4m dau vét lién da 16n, ddm va sdm
mau. Lo thir va 16 chimg duong c6 vét lién da mo
nho, da sang mau. Két qua nay 1a do gel bao ché
chira cao chiét phan doan ethyl acetat vira c6 tac
dung khang khuan vira c6 tac dung chdng oxy
hoa, 1am khéi phuc cac ton thuong DNA trén da

gdy ra boi tia UV [21, 22]. Két qua chéng lanh
vét thuong & 16 chudt diéu tri bang ché phdm
Gluta-Hya 1 do thanh phan chira glutathion 1a
mot chét c6 tac dung chéng oxy hdéa manh, vira
¢6 tac dung khang khuin [23, 24]. Ngoai ra,
glutathion con c6 tac dung 1am sang da va chong
tén thuong da giy ra boi tia UV. Ché phdm
Gluta-Hya con chira tocopherol 1a mot chat
chéng oxy héa manh, lam lanh vét thuong va
chéng nam [25]. Thanh phan acid hyaluronic
trong ché pham Gluta-Hya con ¢6 tac dung lam
lanh vét thuong va chdng lio héa da [26].
Niacinamid (vitamin B3) c6 mat trong ché pham
Gluta-Hya c6 tac dung chong lao hoa, tai tao cau
tric bé mat da va chong viém [27]. Vi vay,
Gluta-Hya gitp cho viing da bi ton thwong chong
lanh va sang mau. Két qua nghién ciru ching
minh ché pham gel chira cao chiét EtOAc c6 hiéu
qua twong dwong voi san pham Gluta-Hya trén
thi truong. Tuy ché pham Gluta-Hya khong cong
bb ham luong ciia cac thanh phan chinh trong
cong thirc do day 1a mot ché pham my pham,
nhung két qua thu duogc 1a mot béng churng cho
thay phén doan ethyl acetat chiét xuat tir qua dau
tam rat co tiém _nang dung trong bao ché cac san
pham dugc phdm va my pham dung diéu tri da
ton thuong.
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4. Két ludn

Tur cac két qua nghién ciru trén, co thé két

ludn rang trong cac phan doan dich chiét tir qua
dau tim (Morus alba L.), phan doan EtOAc co
ham luong polyphenol cao nhat, kha ning chéng
oxy hoa manh nhéat. Phan doan DCM c6 hoat tinh
khang khuén t6t nhat trén ching S.aureus. Hoat
tinh khang nim cua 3 phan doan DCM, EtOAc,
va n-butanol 1a tuwong duong nhau trén ching
C.albicans. Trong khi d6, cac phan doan n-hexan
va phan doan nudc cho thiy hoat tinh thap ca vé
kha ning chdng oxy hoa, khang khuin va khang
nam. Ché pham gel bdi da chtra phan doan dich
chiét ethyl acetat tir qua dau tim thé hién tac
dung tdt trong diéu tri ton thwong da trén chudt
thi nghiém vai hiéu qua khong thua kém so voi
san pham thuong mai Gluta-Hya trén thi truong.
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