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Panh gia kha ning rc ché enzyme tyrosinase,
collagenase va khang khuan cla cic cao chiét tir 13 sai
dat bathuy (Wedelia trilobatalL.)
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TOMTAT

Ddt vdn dé: Réi loan sdc té da, Ido hda da va tinh trang khdng khdng sinh cua vi khudn ld nhitng van dé
nghiém trong trong linh vurc chdm séc sire khde va y hoc. Vivay, viéc tim ra hop chét cé ngudn géc tir thuc
vt c6 khé ndng trc ché cdc enzyme tyrosinase, collagenase va khdng khuén an toan hiéu qué dang nhén
duoc sw quan tdm cla cdc nha nghién ciru trén thé gidi. Muc tiéu: Xdc dinh kha ndng trc ché cdc enzyme
tyrosinase, collagenase va khdng khudn cda cdc cao chiét tir Id sai dét ba thuy. B6i tugng va phurong phdp
nghién ciru: Ld sai dat ba thiay (Wedelia trilobata) dugc tréng tai tinh Long An (Viét Nam), dugc thu hdi,
phoi khé, xay thanh bét, tién hanh chiét xuét va xdc dinh hoat tinh trc ché cdc enzyme gdy ldo héa da nhw
tyrosinase, collagenase va khdng khuén cta cao chiét. Hoat tinh tc ché tyrosinase va collagenase duoc
thuc hién theo phuwong phdp do dé hdp thu OD, khé néng e ché vi khuén theo phurong phdp khuéch tdn
giéng thach, phwong phdp pha loéng thach. Két qud: Hiéu qud trc ché tyrosinase cao nhdt & cao phdn doan
CFvdigidtrilC,,la 6,9 ug/mL va hiéu qud trc ché collagenase thap nhét la & cao phén doan HE vdi gid triIC,,
16 797.64 ug/mL. Khé néng khdng khuén cao nhét la & cao HE (c6 dudng kinh viing trc ché I6n nhét) va gid
tri MIC cta cao HE Id 625 ug/mL (d6i véi ching Sta. aureus) va 9.7 ug/mL (déi vdi B. subtilis). Cdc cao chiét
cla sai dat ba thiy déu khéng trc ché vi khudn Gram ém. Két luén: Cao chiét Id sai dét ba thiy cé khé ndng
trc ché'enzyme tyrosinase, collagenase va khdng cdc vi khuén Gram dwong nén cé thé irng dung hé tro diéu
tri khdng khuén va ldo héa da trén da.

Tir khoa: sai dat ba thiy, Wedelia trilobata, tyrosinase, collagenase, E. coli, S. typhimurium, B. subtilis, Sta. aureus

1.GiO1 THIEU

Ldo hoa da bén ngoai la su tich tu cac anh hudng
clUa dnh sdng méi trwdrng bao gdm viéc ti€p xuc vai
tia cyrc tim. Blre xa tia cyre tim B (UVB) va birc xa cuwc
tim A (UVA) |a hai yéu t6 bén ngoai quan trong nhat
din dén bodng rat, phd v& cau truc, sic to da khong
déu va kich hoat tyrosine dé tao ra melanin.
Melanin 13 yéu té quyét dinh mau da duoc san
xuat bdi cic té bao melanocytes (t& bao sdn sinh
melanin) cé chira enzyme tyrosinase. Tyrosinase la
enzyme chi chét tao ra sic t6 da. Dau tién, L-
tyrosine dwoc hydroxyl hda dé tao thanh 3,4-
dihidroxyphenylalanine (L-DOPA) bd&i tyrosinase.
Sau do, L-DOPA bj oxy hoa thanh DOPA quinone
b&i tyrosinase. DOPA quinone dugc chuyén doi
ti€p thanh DOPA chrome cé thé chuyén déi thanh
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5,6-dihydroxyindole (DHI) hodc acid 5,6-
dihydroxyindole-2-carboxylic (DHICA) [1]. Bén
canh viéc tai tao cac sic t8, quy dinh mau da,
melanin con dugc xem nhu “la chan” gitp bao vé
lan da hiéu qua. Tuy nhién, sy hinh thanh va tich tu
qud murc sic t& melanin trén da lién quan dén
enzyme tyrosinase gay ra cac rdi loan vé da bao
gdbm: tan nhang, ndm da, thay d6i mau da, nép
nhan, tang sac t6 sau viém dan dén 130 hoa sém.
Cac md lién két cha da chd yéu bao gdbm collagen
c6 kha nang chéng d& gidp lan da luén cang béng,
mang lai d6 bén co hoc va elastin dugc vi nhu chat
“cao su” giup lan da cé d6 dan héi véi protein
chiém 2-4% ma tran ngoai bao [2]. Trong trwdng
hop nay, su thodi hda ma tran ngoai bao khién
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chirc ndng rao can cham lai, xuat hién tinh trang da
kho, nhot nhat, ¢ nép nhan lién quan dén dén
enzyme collagenase. Cac phuong phéap diéu trildo
hda da hién nay bao gdm acid hydroxyl dé béc 16p
biéu bi, retinoids dé gidm lan da thé rap va chat
lam day da bang cach tiém collagen vao da. Tuy
nhién, nhitng phuong phap diéu tri nay co tac
dung phu nhu ting sic t8, viém, doc té& bao, kich
&ng va nhiém khuan. Chat [am trang da phd bién
nhat 1a hydroquinone, c¢é tdc dung Gc ché
tyrosinase, nhuwng tadc dung phu cla né bao gém
viém da, phu né, phdn &ng di &*ng va bénh
ochronosis. Gan day, cic nha nghién ciru d3 tap
trung vao cac san pham tu nhién cé tac dung c
ché& ROS do tia cuc tim gy ra, &c ché enzyme va
giam sy hinh thanh melanin dé thay thé cho cac
phuwong phap diéu tri hién tai. Vi vay, &c ché hoat
dong clia enzyme tyrosinase va collagenase la mot
trong nhirng gidi phap dé ngdn nglra I30 hda, gidm
nép nhadn va nglra sam nam trén da trong nhirng
nam gan day.

Nhiém trung do vi khudn gay ra van luén 1a mot
trong nhirng van dé sirc khde I&n nhat trén toan
thé gidi, gay dau khé cho hang triéu ngudi moi
nam. Thudc khangsinh cé vaitro quantrongtrong
cudc chién chdng lai bénh truyén nhiém do vi
khuan Streptococcus pneumoniae, E. coli,
Mycobacterium tuberculosis va cac vi khuan khac
gay ra. Trén thuc té€, hau hét cac vi sinh vat déu cé
kha nang thich nghi, khang lai cac bién phap tri
liéu nh& vao tdc dd ti€n hoda di truyén nhanh
chéng va dé dang cla ching. Dong thoi, viéc lam
dung khang sinh qua murc d3 dan dén sy gia ting
dang ké vé tdc do bai tiét khang sinh va lam tang
tinh trang khang thuéc & cac ching vi khuan [3].
Do d6, viéc tim kiém cac hgp chat cd ngudn géc tir
thién nhién an toan, giam thiéu tinh trang khang
thudc va gidm bdt doc tinh cba vi khuadn dang
nhan duwoc sy quan tdm dac biét clia cac nha
nghién ctru.

Sai dat ba thuy cd tén khoa hoc la Wedelia
trilobata (Ho Clc) phat trién khd manh & cdcving
dat khéng canh tac va dugc sit dung nhu mot loai
cay lam canh, trong ven dudng lam thdm xanh. W.
trilobata |a loai cdy bui rung 1a phan bd chd yéu &
mot s6 nudc chau A nhuv Trung Quéc, Han Qudc,
Nhat Ban, An D& va Viét Nam. Cac nghién ctru hoa
thuce vat trén lodi nay d3 cho thay thanh phan héa
hoc chd yéu cha W. trilobata 1a flavonoid,
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sesquiterpene lactone va triterpene cé kha nang
khang khuan, chéng ung thu, bao vé gan va (rc ché
hé than kinh trung wong [4]. Trong y hoc dan gian,
céc bd phan cla cay dugc st dung dé diéu tri cac
bénh dau lung, chudt rat, thap khép, vét thuong
lau ngay, vét loét swng tay va dau khdp. L4 va than
duoc str dung trong qué trinh sinh sdn, diéu tri cac
vét can, sot va nhiém trung [5]. Vi vay, dé tai
nghién ctru dugc thyc hién nham danh gia tiém
nang st dung W. trilobata trong céc san pham
duwocmy pham, hd tro chdm séc cacvan dé vé da.

2.VATLIEU VAPHU'O'NG PHAP NGHIEN CU'U
2.1.Vatliéu, héa chatva thiét bj

2.1.1. Vatliéu nghién ciru

La sai dat ba thuy (Wedelia trilobata) dugc trong
tai tinh Long An, Viét Nam. Sau dé dugc thu hai,
phoikhd, xay thanh botva ti€n hanh thinghiém.

2.1.2. Thiét bjsir dung cho thinghiém

May do quang phé UV - Vis 1800, may cd quay
chan khéng, micropipette, mdy vortex, binh chiét
va mét s6 thiét bj chuyén dung khac. Td ciy vo
trung, 6ng nghiém, dia Petri, que cay, ti am lac
nudi vi khuan (37°C), th hép tiét trung. Dén con,
que cdy kim loai. Cac thiét bj co ban cta phong thi
nghiém visinh.

2.1.3. Héa chét

Cac dung moi chloroform, n-hexane, ethanol, n-
butanol mua tur hdng Fisher (USA). N-[3-(2-furyl)
acryloyl]-Leu-Gly-Pro-Ala (FALGPA), collagenase
type IA (ChC) (tlr C. histolyticum), enzyme
tyrosinase (15U/mL), EGCG, Acid kojic,
Ciprofloxacin dwgc mua tir Sigma Chemical Co.
(USA). Mbitrwong dinh dudng (MHA, MHB) duwoc
mua tlr Merck. Cac hoa chat co ban dung trong
nghién cru nudi cay té bao dong vat khac déu dat
chuén trong nghién ctru. Céc chdng vi khuin duoc
strdungla Escherichia coli ATCC 25922, Salmonella
typhimurium ATCC 14028, Bacillus subtilis ATCC
6633, Staphylococcus aureus ATCC 25953 duogc
mua tir My.

2.2. Phuwong phap nghién ctru

2.2.1. Quy trinh chiét xudt

L4 sai dat bathuy duocrira sach, phoikhd, xay tho
thanh bot duoc liéu (d6 4m < 3%) va lam min qua
rdy 250 pum. Sau d6 lam dm duwoc liéu bang
ethanol dé duoc liéu trvong nd hoan toan. Chiét
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ngdm kiét vdi cén 96% vadi ty 1& 1:25 (w/v) thu
duoc dich chiét cén. Cé dich chiét con trén bép
cach thly thu duwgc cao toan phan (TP). Tiép dén
phan tdn mot lvgng cao toan phan véi nudc, lac
phan doan lan lwgt vdi cdc dung méi chloroform,
n-hexane, n-butanol va nwdc. Cudi cung thu duoc
cao ethanol toan phan (TP) va 4 cao phan doan
gdébm cao chloroform (CF), cao n-hexane (HE), cao
n-butanol (BU) va cao nuwdc (WA). Céc cao chiét s&
dugcsirdung déthirhoattinh.

2.2.2. Quy trinh khdo sdt hoat tinh c ché
tyrosinase

Theo phwong phap cua Hai Xuan Nguyen va cong
sy (2016) [6]. MAu duoc hoa tan va pha lodng véi
dung dich dém Phosphate 0.1 M (pH=6,8). Cho 0.1
mL dung dich tyrosinase (15U/mL) va 1.9 mL dung
dich dém d3 cé mau thir duoc hoa tan trude dé. U
@ nhiét do phong trong 30 phut. Sau d6 thém 1mL
dung dich L-DOPA (1.5 mM pha trong dém
phosphate 0.1 M véi pH=6.8) va 0 & nhiét do
phong trong 7 phat. Do dd hap thu quang phd &
budc séng 475 nm dé khao sat kha nang (rc ché
claenzyme tyrosinase.

Hoat tinh rc ch& enzyme tyrosinase dugc tinh
theo congthirc sau: [(A-B)/A].100%. Trong d6: Ala
dé hapthucdaching dwongvaBladédhapthucuia
mau thir. Chat ddi chirng 1a Kojic acid.

2.2.3. Quy trinh khdo sdt hoat tinh wc ché
collagenase

Theo phuwong phap cia Wittenauer va cong sy
(2015) [7]. Hoa tan va pha lodng mau véi dung dich
dém Tricine (pH = 7.5). LAy 30 pL mAau dich d3 pha
lodng tron vdi 60 uL dung dich dém Tricine (pH 7.5)
va 10 pL enzyme t&r C. histolyticum collagenase
type IA (ChC) 0 & 37 °C trong 20 phat. Sau d6 thém
20 pL N-[3-(2-furyl) acryloyl]-Leu-Gly-Pro-Ala
(FALGPA) U 37 °C trong 20 phut. Do d6 hap thu
quang ph6é & budc séng 335 nm dé khao sat kha
nang (rc ché cia enzyme collagenase.

Hoat tinh (rc ché enzyme collagenase duoc tinh
theo congthirc sau: [(A-B)/A].100%. Trong d6: Ala
dd hapthuclachirngduwongvaBladdhapthucda
mau thir. Chat ddichirng 13 EGCG.

2.2.4. Quy trinh ddnh gid hoat tinh khdng khuén
2.2.4.1. Phwong phdp khuéch tdn giéng thach

Cao chiét duwgc pha lodng trong nwdc cat vé nong
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d6é 5 mg/mL. 10mL mdi truong Mueller Hinton
Agar (MHA) duoc d6 |1én dia petri (dwdng kinh 90
mm) vd trung va dé déng thach. Dich nudivi khuan
(dat néng dd chuan héa tuwong rng vdi d6 duc cla
thang McFarland 0.5) dwoc chuyén [én bé mat cha
dia petrithach da dong.

Dung que duc 16 vé trung duc I&n dia thach dé tao
céc giéng cd dudng kinh 6 mm. L4y 20 plL cao chiét
duoc cho vao giéng trong diéu kién vé trung (td
cdy) va gilt & nhiét dé phong trong 1 gi& dé cao
chiét khuéch tan roi dem dia petri di G 37 °C trong
24gid.

Ciprofloxacin (30pg/mL) duoc st dung lam d6i
chirng duwong. Sau 24 gi¢, do dudng kinh vong e
ché&(1ZD). Quy trinh dwocldp lai 3 [an dé tinh gid tri
trung binh cia 1ZD.

2.2.4.2. Quy trinh thuc hién phuong phdp pha
lodng thach (AGAR DILUTION METHOD) [8]

Céc dfa thach dwoc chuan bj bang cach d6 9 mL
dich thach MHA vao cac dia petri vo trung chira 1
mL cac dung dich pha lodng khac nhau cta dich
thdy phan lam chonéng dd dich thdy phan protein
trong moi trwedng MHA cudi cungtrédthanh 32; 16;
8; 4; 2; 1; 0.5; 0.25; 0.125; 0.0625 mg/mL. Dich
nudi vi khuan (dat ndng dd chuan héa twong rng
v3i d6 duc cha thang McFarland 0,5) duwoc chuyén
|&n bé mat thach cacthé tich dich nudivikhuan 10
1L, mdiloai vi khuan I&p lai 3 1an. Cac dia MHA sau
do duoc U & 37 °C trong 24 gio va dugc danh gia
két qua. Nong dd téi thiéu cla cac chat duoc
nghién ciru rc ch& hoan toan su phat trién cua
tirng vi sinh vat (vi khuan khéng phét trién thanh
khuan lac) dworc 1ay lam MIC. Ciprofloxacin duoc
strdunglam déichirngduong.

3. KET QUA VA BAN LUAN

3.1. Kha nang (&rc ché enzyme tyrosinase cuia cac
cao chiét tlr 14 sai dat ba thuy

Cao toan phan cé hoat tinh trc ché tyrosinase vdi
gia tri IC,, 1a 10.37 pg/mL. Hoat tinh &c ché
enzyme tyrosinase manh nhat |a cao phan doan
CF, ti€p theo |a cao HE, cao toan phan va cao BU;
cao co hoat tinh kém nhat |a cao WA. Cao CFclala
W. trilobata c¢é hoat tinh tc ché enzyme
tyrosinase tét nhat véi IC,, = 6.9 pug/mL. So vdi
chirng dwong Kojic acid thi cao CF tir 14 sai dat ba
thuy gan nhu tuvong duong (chénh léch khong
qua 10%), vi trong cao CF chira nhiéu hop chat
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sesquiterpene lactone cé nhiéu dic tinh chita
bénh khac nhau nhu chéng st rét, chdng |30 hda
da va khang khuan [9, 10]. Do d6, cao phan doan
CFclhald saidatbathuycodtiémndngtrongviéc trc

ché& enzyme tyrosinase tién dén ho tro diéu tri
mot s& bénh ly vé da. Dong thoi, ¢ thé ti€n hanh
phan |ap cadc hop chét tinh khiét c6 hoat tinh ¢
chétyrosinase tircao CF clald sai datbathuy.
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Mau thir nghiém

Hinh 1. Hoat tinh (rc ché tyrosinase cla céc cao chiét tir |1a sai dat ba thuy va chirng duong

3.2. Kha ning trc ché enzyme collagenase clia cac
cao chiéttir 1a sai dat ba thuy

Cao HE cla |3 sai dat ba thuy cé hoat tinh (rc ché
enzyme collagenase tot nhat véi IC,, la 797.64
ug/mL, ké tiép la cao CF, cao TP, cao BU va cao WA.
Cao HE lai c6 kha nang trc ché hoat tinh thap hon
1.9 lan so vdi chirng duong EGCG (IC,, la 424.75
pg/mL) do cac cao chiét 1a hdon hop chira nhiéu hop
chat. Bén canh d6, cao hexane cla Stenocarpus
sinuatus vadi IC,, la 60.03 pug/mL [11] c6 hoat tinh
thap hon 2.4 1an so véi chirnng duong EGCG (IC la
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24.7 pg/ml). Vivay, cao HE cuia 14 sai dat ba thuy co
hoat tinh (rc ché collagenase manh hon cao hexan
cla Stenocarpus sinuatus. Déng thoi, hoat tinh trc
ché& enzyme collagenase cao TP cla la W. trilobata
cao hon khi so v&i cao ethanol (1792.75 pg/mL)
clia Curcuma domestica Val - Tamarindus indica
[12] nhung thdp hon so v&i cao ethanol
Phyllanthus emblica véi IC,, la 89.61 pug/mL [13].
Do d6 can tié€n hanh thém nhirng nghién ctru khiac
dé danh gid chi tiét hon vé hoat tinh c ché
collagenase cla cao chiét 14 sai dat bathuy.

4800.61

1636.24

1086.33

424.75

(e}
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TP

HE CF
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Hinh 2. Hoat tinh trc ché collagenase cla céc cao chiét tir 13 sai dat ba thuy va chirng dwong
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3.3. Tinh khang khuan ctia cac cao chiét tir 1a sai dat ba thuy

Bang 1. Dudng kinh vung trc ché (mm) cdc mAau cao chiét (50 ug/ml) d8i vé&i cac vi khuan Sta. aureus, E.
coli, S. typhimurium va B. subtilis

Puwong kinh viung &rc ché (mm)

Cao chiét Khuan Gram dwong Khuan Gram am
Sta. aureus B. subtilis S. typhimurium E. coli
TP i 12.33 ] ]
HE 10.00 18.67 - -
CF 8.00 17.33 - -
BU - 11.33 - -
WA - - - -

Hinh 3. K&t qua do dudng kinh vong trc ché vi khudn Gram duong (Sta. aureus, B. subtilis) va
Gram am (E. coli, S. typhimurium) cQa cao chiét

Hong Bang International University Journal of Science
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Trong cac cao phan doan, cao HE va CF cé hoat tinh
khang vé&i ching vi khuan Sta. aureus vdi trj s6 1ZD
[an lwot 13 10 mm va 8 mm. Ngoai trir cao WA, cac
mau cao chiét con lai déu ¢ hoat tinh khang ching
B. subtilis. Qua khao sat cho thay céc cao chiét cla la

sai dat ba thuy cé hiéu qua (rc ché vi khudn Gram
duong va khdng cé hoat tinh (rc ché khudn Gram &m
vi mang ngoai bao quanh thanh t& bao cla vi khuan
Gram am c6 thé han ché khuéch tan céc hop chat ky
nuwdcthéng qua ldp vo lipopolysacarit ciia né [14].

Bang 2. K&t qua khao sat MIC (ug/mL) cdc mau cao TP, HE va CF

MIC (ug/mL)
Cao chiét Khuan Gram dwong Khuan Gram 4m
Sta. aureus B. subtilis S. typhimurium E. coli
TP - 39.1 - -
HE 625.0 9.7 - -
CF 1250.0 156.3 - -

K&t quatrong Bang 2 chothaycaoHE claldsaidat
ba thuy cho hiéu qud &rc ché manh déi vdi céac
chung vikhuan Sta.aqureus va B.subtilis, v&i gid tri
MIC Ian luot 1a 625.0 va 9.7 pg/mL. Dong thdi,
cao HE c6 kha ndng &rc ché chdng vi khuan B.
subtilis manh hon gép 3 1an so véi chirng duwong
Ciprofloxacin (30 pug/mL). Bén canh dé, kha nang
(rc ché vi khuan cta cac cao phan doan tir 13 sai
dat ba thuy con kém hon Tagetes minuta véi MIC
14 25.0 pg/mL [15]. Qua dé cho thay rang, cao
chiétlasaidatbathuycétiémndngtaoracacché
phamkhangkhuinvachéngliohdada.

4. KETLUAN
K&t qua nghién ctru cho thay rang, cao phan doan

CF, HE, TP cua 14 sai d4t ba thuy (Wedelia trilobata)
c6 kha nang rc ché enzyme tyrosinase, collagenase
va cac chdng vi khuan Gram duwong Sta. aureus, B.
subtilis manh. Tlr nghién ctru nay, |3 sai dat ba thuy
c6 thé dwoc nghién ctru sdu hon nham diéu ché cac
ch& pham hd trg'ngin ngira lao hda, gidm nép nhan
va diéu tri cdc bénh nhiém khuan. Bén canh do, can
ti€n hanh nghién ciru chuyén sadu & mirc d6 in vivo
dé danh gia toan dién hon vé kha nang &rng dung
trongy hocva cdng nghiép dugc phdm.
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Evaluation of tyrosinase and collagenase inhibitory
and antibacterial activities of extracts from Wedelia
trilobata leaves

Nguyen Thi Mai Huong, Mai Thanh Chung, Pham Thi Thuy My,
Truong Dang Hoai My and Bui Thanh Phong

ABSTRACT

Background: Skin pigmentation disorders, skin aging, and bacterial antibiotic resistance are serious
issues in healthcare and medicine. Therefore, finding a compound extracted from plants that can
safely and effectively inhibit the enzymes tyrosinase, collagenase, and possess antimicrobial
properties is receiving significant attention from researchers worldwide. Objective: Determine the
ability of W. trilobata leaf extracts to inhibit the enzymes tyrosinase, collagenase and antibacterial.
Materials and method: W. trilobata leaves are cultivated in Long An province, Vietnam. The leaves of
W. trilobata are harvested, dried, finely ground, and subjected to experimentation to determine the
inhibitory activity of the extracts on skin aging-related enzymes: tyrosinase, collagenase, and
antibacterial. Extract preparation, procedures for investigating tyrosinase and collagenase inhibitory
activity, agar well diffusion method, and agar dilution method. Results: The highest inhibitory effect of
tyrosinase was in the CF fraction extract with an IC,,value of 6.9 ug/ml, and the highest collagenase
inhibition effect was in the HE fractions extract with an IC,, value of 797.64 ug/ml. The highest
antibacterial ability was in HE extracts (with the largest inhibition zone diameter), and the MICvalue of
HE extracts is 625 ug/ml (Sta. aureus) and 9.7 ug/ml (B. subtilis). The extracts of W. trilobata do not
inhibit Gram-negative bacteria. Conclusion: W. trilobata leaf extract has the ability to inhibit the
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enzymes tyrosinase, collagenase and resist Gram-positive bacteria, so it can be used to support
antibacterial treatment and skin aging on the skin.
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