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TOM TAT

Dt vén dé: Cdy Sen, vdi thanh phdn héa hoc da dang nhuw alkaloid, polyphenol va flavonoid, dé duwoc chirng
minh cé nhiéu hoat tinh sinh hoc, nhurng vén chuwra dworc khai thdc ddy di trong linh vire chdm séc da. Muc tiéu
nghién ctru: Xdc dinh ham lwgng cdc nhém hop chét chinh va ddnh gid hoat tinh chéng oxy hda, trc ché
tyrosinase va urc ché collagenase cda cdc logi cao chiét tir cdy Sen. Phurong phdp nghién ciru: Binh tinh va dinh
lwong alkaloid toan phén theo chuyén luén cda Duwoc dién Viét Nam V. Ham lugng polyphenol téng, flavonoid
toan phan, cdc hoat tinh chéng oxy héa, trc ché'enzym tyrosinase va collagenase dugrc xdc dinh bdng phurong
phdp do quang. Két qua: Cao chiét Id va hoa Sen cé sw hién dién cda nuciferin. Ham luong alkaloid toan phén
cao nhét & cao chiét EtOAc hoa (5.14%). Ham luong polyphenol téng va flavonoid toan phén cao nhét & cao
chiét EtOH Id (lén luot Ia 382.97 mg GAE/1g cao va 115.93 mg QE/1g cao). Cao chiét EtOH ld thé hién hoat
tinh chéng oxy héa va trc ché collagenase manh nhét (IC,, 1Gn lurgt la 15.63 ug/ml va 213.90 ug/mL). Cao chiét
EtOH hoa c¢6 hoat tinh trc ché tyrosinase manh nhdt (IC,, = 7.67 ug/mL). Két luén: Nghién ctru cho thdy tiém

néng trng dung cua Id Sen va hoa Sen trong chéng ldo héa da, lam sdng da va gidm thém ndm.

Tirkhéa: cy Sen (Nelumbo nucifera Gaertn.), chéng oxy héa, trc ché'tyrosinase, trc ché collagenase

1. DAT VAN BE

Trong béi canh hién dai, van dé |30 héa da va cac roi
loan sic td da ngay cang thu hut s quan tdm claca
gi¢i khoa hoc va nguoi tiéu dung. Theo bao cao tir
Grand View Research, thj trudng san pham chéng
|30 hda toan cau du kién sé dat 21.62 ty USD vao
nam 2030, véi murc tang trwdng binh quan 8.9%
moi nam tir 2023 dé&n 2030. Diéu nay chi yéu xuat
phat tlr viéc nguwoi tiéu dung ngay cang quan tam
dén cac van dé |30 hoa da nhu nép nhan, sy thiéu
san chac va dém d6i mdi, cing vdi xu huwdng chi
tiéu nhiéu hon cho céc san phdm gilp duy tri su
twoitrécualanda[1].

Quatrinh 130 hda dala mot qua trinh phirc tap, chiu
tac ddng cha nhiéu yéu td, trong do stress oxy hda
ddéng vai tro trung tdm. Cac gdc ty do, hinh thanh
do tdc dong cla tia cwe tim, 6 nhiém moi truwong va
qua trinh trao d6i chat ndi tai, gdy tén thuong cac
thanh phan cdu tric quan trong cla da nhu
collagen va elastin, dan dén nép nhan, mat dé dan
héi va cdc dau hiéu 130 hda khdac [2]. Bén canh d46,
sy gia tang hoat dong cula tyrosinase - enzyme chu
chét trong qua trinh téng hop melanin, 1a nguyén
nhan chinh gay ra cac van dé vé tang sic t6 da nhw
nam, tan nhang, anh hudng dén thdm my va chat
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lwong cude séng [3]. Hon nita, su suy gidm collagen
do hoat dong cta cac enzym phan hidy protein nhw
collagenase ciing gép phan quan trong vao qua
trinh 130 hda da, lam mat di sy sdn chac va min
mang cua lan da [4]. Xu hudng nghién ctru hién nay
tap trung vao viéc tim ki€ém cac hop chat ty nhién
c6 khad ndng chéng oxy hda va (rc ché cac enzym
tyrosinase va collagenase, nham phat trién cac san
pham chadm séc da an toan va hiéu qua. Cay Sen
(Nelumbo nucifera Gaertn., ho Nelumbonaceae),
vdilich st sty dung 1au doi trén cdc bd phan cha cay
va d3 cé nhitng nghién cru ban dau day hira hen vé
thanh phan héa hoc va hoat tinh sinh hoc. Cac
nghién clru gan day da ching minh rang cac bd
phan khac nhau cla cay Sen chttra ham lwgng cao
cac hop chat phenolic, flavonoid, alkaloid va céc
hop chat thi cap khic, dugc biét dén véi kha nang
chéng oxy héa manh mé, gitip bao vé té bao khdi
tén thuong do céc géc ty do [5, 6]. Bén canh do,
mot s6 nghién ctru in vitro trong vong 5 nam trd lai
day d3 chi ra tiém nang (rc ché enzym tyrosinase
cla chiét xuat tir I3 va hoa Sen, m& ra trién vong
(rng dung trong viéc lam sang da va diéu trj cac réi
loan sdc t& [7]. Tuy nhién, cac nghién ctru so sdnh
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mot cach hé thdng va toan dién vé hoat tinh chéng
oxy hoa, rc ché enzym tyrosinase va collagenase
cla cac cao chiét tir cdc bd phan khac nhau cia cay
Sen (hoa, 14 va ré), ddc biét |a trén cac giéng Sen
duwoc trong va st dung phd bién tai Viét Nam, van
con han ché. Vivay, dé tai dwoc trién khai nham mé
rong kha nang &ng dung cac bd phan cla cay Sen
trong cac san pham cham séc strc khde lan da.

2.DOI TUQNG VA PHUO'NG PHAP NGHIEN CU'U
2.1. Béitwong nghién ciru

Danh gia hoat tinh cda cac cao chiét ethanol 70%
va ethyl acetate tir hoa, 4 va ré cay Sen theo huéng
chéng oxy héa, rc ché enzym tyrosinase va
collagenase.

Nguyén liéu nghién ctru: Hoa (con bup), 18 (banh
té), ré tir cay Sen duwoc 1dy mau tai Pong Thap
Mudi, Long An, do Céng ty Mephydica cung cdp va
dattiéu chuancosd.

2.2.Héachat

Nuciferin, quercetin, acid gallic, thuéc th& Folin-
Ciocalteu, DPPH, acid ascorbic, acid kojic,
epigallocatechin gallate (EGCG), tyrosinase,
collagenase IA (ChC) tir C. histolyticum, L-DOPA dugc
cung cap tur Sigma-Aldrich (USA). Céc thudc thir, hda
chat khac dat tiéu chuan phong thi nghiém.

2.3. Chiét xuat cac cao chiét toan phan

Céc bd phan cla cay Sen (hoa, I4 va ré) duogc xay
nho duoc liéu thanh bot co kich thuwdc qua ray 250
um va tién hanh chiét xudt vdi cac dung moi
ethanol 70% hoac ethyl acetate.

Cao chiét ethanol 70%: Tién hanh chiét ngdm kiét
vai ty 1& duoc liéu khd va dung méi 13 1:10 (w:v).
Thoi gian ngdm kiét |a 48 gid & nhiét d6 phong véi
téc do rut dich 0.5 mL/phdt. Cac dich chiét duorc tiép
tuc c6 cach thiy dén khi duoc cao chiét dat d6 m
theo quy dinh cao d3c cdia Dugc dién Viét Nam V [8].

Cao chiét ethyl acetate: Tién hanh chiét néng bang
b6 Soxhlet & nhiét d6 50°C theo ty I1é duoc liéu kho
va dung méila 1:10 (w:v) trong 6 gid. Kiém tra chiét
kiét bang cac phan (rng mau dic treng theo nhém
chat alkaloid, polyphenol va flavonoid. Céac dich
chiét duoctiép tuc co cach thly dén can.

2.4. Phuong phap nghién ctru

2.4.1. Tiéu chuén héa dworc liéu va cao chiét

Xac dinh dd 4m vé&i can phan tich d6 4m MB27
Ohaus theo Phu luc9.6 Duwoc dién Viét Nam V [8].
Xac dinh tro toan phan theo Phu luc 9.8 clia Dugc
diénViétNam V[8].
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Xdac dinh tro khong tan trong acid theo Phu luc 9.7
ctaDuocdiénViétNamV [8].

2.4.2. Phén tich so’ bé thanh phén héa thuc vit
cua dworcliéu

Xac dinh su hién dién cdc nhdm hoat chat trong cac
dich chiét ethyl ether, ethanol va nuwdc bang céc
phan (ng hdéa hoc dic trung theo qui trinh cua
Ciuley caitién [8].

2.4.3. Binh tinh bang phén &*ng héa hoc cac nhém
hop chét chinh trong dworc liéu va cao chiét

Dinh tinh bang phan &rng hda hoc theo chuyén luan
vé Sen (13) trong Dugc dién Viét Nam V [8].

2.4.4. Dinh tinh alkaloid bang phuwong phdp sdc ky
lép mong

Dinh tinh alkaloid bang sic ky I&p moéng theo Phu
luc5.4 ciia Dwoc dién Viet Nam V [8].

2.4.5. Dinh lworng alkaloid toan phén
Dwa theo chuyén luan vé Sen (13, Folium Nelumbinis
nuciferae) trong Duoc dién Viét Nam V [8].

2.4.6. Dinh lwgrng polyphenol téng
Dinh luvgng polyphenol téng duoc thuc hién bang
phuwong phap Folin-Ciocalteu [9]. Tao hén hop
phan (rng cé chra 5 L mau thir, 165 pL nudc cat va
10 pL thudc thir Folin-Ciocalteu, Iac déu. Hon hop
duogc U 5 phat & nhiét d6 phong trong tdi. Sau dd6,
30 uL Na,CO, 20% duwgc thém vao hdn hop va tiép
tuc U 2 gio & nhiét do phong trong tdi. Hon hop
duoc do dd hap thu & budc séng 758 nm. Phép do
duoc |3p lai 3 [an. Ham lugng polyphenol tong
duwoctinhnhwsau:
axVxk

TPC = ———
Trong do:
TPC: Ham lvgng polyphenol tong (mg GAE/g d.w.).
a: Giad tri x tir phwong trinh dwdng chuan acid gallic
(ug/mL).
V: Thé tich dung dich mau thir (mL).
k: D6 phalodngciia mauthir.
m: Khoi lwvgng mau thir d3 trir 4m trong thé tich
V(mg).

2.4.7. Binh lwgng flavonoid toan phén

Dinh luvgng flavonoid toan phan dugc thuc hién
bang phuong phap tao mau vdi AlClL, trong moi
truwong kiem [10]. Tao hdn hop phan tng cé chira
50 pL m3u thir (dich chuan & cac nong dd hodc mau
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thr), 100 pL nwéc cat va 50 uL AlCL, 2%, 13c déu.
Hon hop duoc G 15 phut & nhiét d6 phong trong
t6i. Sau d6, hon hop duoc do dd hap thu & budc
séng 430 nm. Phép do duwoc I3p lai 3 [An. Ham
lvong flavonoid téng dwoc tinh nhu sau:
axVxk

TFC = ——
Trong do:
TFC: Ham lwong flavonoid téng (mg QE/g d.w.).
a: Gid tri x tir phuong trinh dwdng chuan quercetin
(ug/mL).
V: Thé tich dung dich mau thir (mL).
k: Do phalodng ciia mauthir.

m: Khéilwong mau thdr da trir 4m trong thé tich
V(mg).

2.4.8. Phwro'ng phdp ddnh gid hoat tinh bat géc tw
do DPPH

H&n hop phan &ng bao gdm 25 pL dich chiét & cac
néng dd khac nhau, 150 puL methanol va 25 pL
DPPH 0.6 mM pha trong methanol. Hon hop dugc
0 trong t6i & nhiét dd phong trong 30 phut. Sau do6,
d6 hap thu quang clia hdn hop sau phan trng duoc
do & budc séng 515 nm bang may doc dia ELISA da
ndng. S¢ dung miu trdng 13 methanol. Acid
ascorbic duoc st dung 1am mau ddi chirng duwong
[11]. Thir nghiém dwoc I8p lai 3 [an. Hoat tinh bat
gocty do DPPH dugctinh theo cdng thirc:

(A-B)—(C-D)

% Uc ché = 1B x100

Trong do:

A: M4t d6 quang cia mau chirng (c6 DPPH 0.6 mM,
khong co chat thiy).

B: M4t d6 quang cia mau trang chirng (khong cé
DPPH, khéng cé chat thiy).

C: Mat d6 quang clia mau thir (cd DPPH, c¢d chat thr).

D: M4t dé quang cla mau trang thlr (khong co
DPPH, c6 chat thir).

2.4.9. Phwong phdp ddnh gid hoat tinh trc ché
tyrosinase

Hoa tan cac cao chiét vao DMSO & ndng d6 10
mg/mL. Tyrosinase va L-tyrosine dugc hoa tan
trong dém phosphat v&i ndng d6 twong rng 1a 100
U/mL va 10 mM. HAn hop phan &ng gdbm 10 plL
dung dich cao chiét, 80 pL dung dich dém
phosphate, 30 pL tyrosinase 100 U/mL, duoc G
trong dia 96 giéng & nhiét d6 phong 10 phut. Sau
dd thém 80 pL L-DOPA 10 mM, G ti€p & nhiét do
phong 30 phut. Mau duwoc dem do quang phd &
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budc séng 475 - 490 nm. Acid kojic dwoc sit dung
lam d&i chirng duong [12]. Thir nghiém duoc ldp
lai 3 [An. Hoat tinh ¢ ché tyrosinase dugc tinh
theo congthircsau:

(A—B)—(C—D)

% UPc ché = 100
% Uc ché 1B X

Trong do:

A: Mat dd quang clia mau chirng (c6 tyrosinase,
khong cé chatthir).

B: M4t do quang cla mau chirng trang (khong cé
tyrosinase, khéng cé chat thir).

C: Mat do quang cla mau th (cé tyrosinase, c6
chatth)

D: M4t do quang clla mau thir trdng (khong cé
tyrosinase, c6 chatthir).

2.4.10. Phuwong phdp ddnh gid hoat tinh vc ché
collagenase

Chuan bi dém tricine 50 mM (pH 7.5) b8 sung 400
mM NaCl va 10 mM CaCl,. Hoa tan enzyme
collagenase trong dung dich dém. Hoa tan 2 mM
FALGPA trong dung dich dém tricine va st dung lam
chat nén. Hoa cac cao chiét vdi enzyme collagenase
trong dung dich dém trong 15 phut trwdc khi thém
chat nén. Hon hgp phan (ng cudi cung cé téng thé
tich 150 L, bao gdbm dung dich dém tricine, 0.8 mM
FALGPA, 0.1 don vi ChC va 25 pL cao chiét. Nuéc
duoc sir dung dé& lam mau trang. EGCG duoc st
dung dé lam déi chirng duong [13]. Th&r nghiém
dugec 1ap lai 3 [an. Hoat tinh (¢ ché collagenase
duoctinhtheo congthirc sau:

. A—-B)—(C—-D
%U’cché’=( 2_1(3 )x100

Trong do:

A: M4t d6 quang clia mau chirng (cé collagenase,
khoéng cé chatthi).

B: M4t dd quang clia mau ching trang (khéng cé
collagenase, khdng cé chat thiy).

C: M4t d6 quang clia mau thir (cé collagenase, cé
chatth).

D: M4t dd quang cla mau thir trang (khong cé
collaagenase, cd chatthr).

3.KETQUA

3.1. Chiét xuat cac cao chiét

Két quad Bang 1 cho thay bot duoc liéu va cic cao
chiét déu dat d6 am (< 20% d&i vi cao dic), d6 tro
toan phan va tro khdéng tan trong HCl déu nam
trong gidi han quy dinh cla Dugc Dién Viét Nam V
[8]. Cac cao chiét ethanol 70% c6 hiéu suat chiét
cao hon céccao chiét ethyl acetate twong irng.
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Bang 1. K&t qua chiét xuat, xac dinh d6 4m, tro toan phan va tro khéng tan trong HCl clia cac cao chiét tir cdy Sen

Miu Hiéu sué‘:t chiét D6 am | Tro toan phan | Tro khéng tan
da trir am (%) (%) (%) trong HCI (%)
Hoa 10.00 8.50 0.36
Bot La 11.16 7.77 0.53
Ré 12.10 12.24 0.72
Hoa 28.60 10.54 16.38 0.32
Cao ethanol 70% La 27.30 9.38 11.46 0.50
Ré& 13.88 7.59 20.60 0.45
Hoa 6.00 1.73 1.23
Cao ethyl acetate La 10.59 3.35 1.59
Ré 4.17 5.52 4.77

3.2. Phan tich so’ bd thanh phan héa thwe vat cla
dworcliéu

K&t qua cho thay gitra cac bd phan cla cay Sen co sy
phan bé da dang nhiéu hop chat. Trong d6, ddng chu
y la tinh dau, alkaloid, flavonoid, proanthocyanosid,
tannin, saponin, chat khir, polyuronic déu cé & céc
bd phan hoa, 14 va ré cay Sen. Carotenoid tap trung
chd yéu & céc bd phan trén mat dat nhw hoa va la.
Nguoc lai, triterpenoid ty do lai dwoc phat hién
nhiéu hon & ré. Dang chu y, chat béo chi dwoc tim
thay & ré, coumarin & 14 va ré, con saponin & hoa va
ré. Nguoc lai, cdc nhém nhu antraglycosid, glycosid

tim, anthocyanosid, acid hitu co va triterpenoid thiy
phan khdng cho phan &rng duong tinh trong cac thir
nghiém nay.

3.3. Pinh tinh bang phan &ng héa hoc cac nhém
hop chat chinh trong dwoc liéu va cao chiét

Cac nhdom hoat chat chinh bao géom alkaloid,
polyphenol va flavonoid déu dugc tim thay trong
duoc liéu cling nhu cac cao chiét tir hoa, 1a. Tuy
nhién, nhitng cao chiét tir ré khong thay su hién
dién clia alkaloid.

Bang 2. Dinh tinh mot s6 nhdm hop chat chinh trong dugc liéu va cao chiét

Nhém hop x Thudc thir Phan (rng K’et qua d!n,h
chat Mau phithién | duongtinh | Tnn iréncac
) dich chiét
Hoa -/+
Bot duoc liéu L3 ++
Ré /+
Hoa Thudc thir . B
Alkaloid Cao ethanol 70% La . Két tda +++
= chung alkaloid
Ré -
Hoa ++
Cao ethyl acetate L3 +4++
Ré -
Hoa +++
Bot duoc liéu L3 +4++
Ré ++
Hoa +++
Polyphenol Cao ethanol 70% L4 FeCls Taa xanh den +H+
Ré ++
Hoa ++
Cao ethyl acetate La +4++
Ré +
Hoa T+
Flavonoid Bot duoc liéu La +
Ré ++
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Nh6ém hop x Thudc thir phat Phan &rng K’et qua d"lh
chat Mau hién duwong tinh tinh trén cac
; dich chiét
Flavonoid Hoa Dung7dich B
Cao Ethanol 70% La Mg/HClgg chuyén tu ++
Ré hong sang do ++
Hoa ++
Cao ethyl acetate La 44+
Ré +++

Chu thich: (+): C6 hién dién, (++): Hién dién nhiéu, (+++): Hién dién rdt nhiéu

3.4. Pinh tinh alkaloid bang phwong phap sac ky
I&p moéng

Do dinh tinh bang phan ng héa hoc nhitng cao
chiét tir ré khong cho thay su hién dién cua alkaloid
nén nghién ctru khéng tién hanh tiép trén sac ky 16p
mong. Sau khi phun thudc thir Dragendorff, két qua
sac ky l[&p mong cho thay sy hién dién cla nuciferin
trong ca bot dwoc liéu va cao chiét tir 14 va hoa. Biéu

Sau khi phun thudc thir

nay dugc xac nhan bdi gid tri R, cla cdc mau thir
twong duong vdi gia tri R, cla nuciferin chuan 13
0.89. Cu thé, R, clia bt 1d Sen 1a 0.90, bét hoa Sen la
0.88, cao ethanol 70% tlr 14 1a 0.89, cao ethanol 70%
tir hoala 0.87, cao ethyl acetate tlr 14 1a 0.87 va cao
ethyl acetate tir hoa 13 0.87. Sy tuwong déng vé gid
tri R, va mau sac cla cac vét trén sac ky d6 cho thay
nuciferin hién dién trong cdc mau thlr 1a va hoa Sen.

Quan sat dwédi dén UV & buédc séng 254nm

Hinh 1. Sac ky d6 nuciferin khao sat véi duoc liéu va cac cao chiét
N: Nuciferin, EA: Ethyl acetate

3.5. Dinh lwgng alkaloid toan phan, polyphenol
tdng va flavonoid toan phan )

Ham lugng polyphenol téng clia cdc mau cao chiét
dugc xac dinh dwya trén phuong trinh dudng
chuan acid gallic (Hinh 2). Tir phuong trinh duwong
chuan cla acid gallic (y = 0.0012x + 0.014;
R® = 0.9992) xac dinh ham lwgng polyphenol cé

trong cao chiét. K&t qua dwoc thé hién qua Bang 3.

Tuong tu ham lwgng flavonoid toan phan cua cac
mau cao chiét duwoc xac dinh dwa trén phuong
trinh dwdng chuan quercetin (y=0.0027x-0.0062;
R’ = 0.9998) (Hinh 3). K&t qua dwoc thé hién qua
Bang3.

Bang 3. K&t qua khao sét ham luvgng alkaloid toan phan, polyphenol téng va flavonoid toan phan trong cac

caochiéttirciy Sen

. Ham lwgng Ham qung Ham lwgng
Mau alkaloid polyphenol tong flavonoid toan phan
toan phan (%) (mg GAE/1g cao) (mg QE/1g cao)
c th | Hoa 1.09+0.05 267.89 + 8.08 30.45 +0.62
ao ethano ;
20% La 1.10£0.12 382.97 +4.08 115.93 +£4.07
(] ~
Ré 125.54 +£8.74 5.50+0.60
Hoa 5.14+0.23 65.64 +6.42 59.13+4.32
Cao ethyl -
La 2.35+0.10 176.92 £ 6.48 113.70 £ 0.20
acetate =
Ré 31.73£3.49 29.08 £1.96
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Hinh 3. Phuong trinh dwdng chuan quercetin

Ham lvong alkaloid toan phan trong cao chiét ethyl
acetate & hoa, 14 cao hon dang ké so vdi cao chiét
ethanol 70%. Cao nhéat la cao ethyl acetate hoa
(5.14%), ti€p dén |a cao ethyl acetate I3 (2.35%). O
cao ethanol 70%, ham lugng alkaloid & 14 (1.10%)
va hoa (1.09%) twong duong nhau (Bang 3).

V@i cao chiét tir cdc bd phan khac nhau va dung
mdi chiét khac nhau cé su chénh Iéch vé ham
lvgng polyphenol téng. Cao chiét ethanol 70% cao
hon xap xi gap 2 - 4 [an so vdi cao ethyl acetate khi
so sanh cung bo phan. Cao ethanol 70% tir 13 cé
ham lwong polyphenol téng cao nhat (382.97 mg
GAE/g), vuot troi hon so vdi cao ethyl acetate tir 13
(176.92 mg GAE/g).

Két qua dinh lwong flavonoid toan phan cho thay

ca hai cao chiét ethanol 70% (115.93 mg QE/g) va
ethyl acetate (113.70 mg QE/g) tir 1& cho ham
lwvong gan tuong duwong nhau. Tuy nhién khi so
sanh gilta cao ethyl acetate hoa va cao ethanol
70% hoa thi chiét xuat véi dung moi ethyl acetate
cho ham lvgng flavonoid cao hon so véi dung moi
ethanol (Bang 3). Cac cao chiét tir ré cd ham lwong
flavonoid toan phan thap nhat khi so sanh cung
dung méi chiét xuat vdi cac cao chiét tir hoa va 13
Sen (Bang3).

3.6. Hoat tinh kh(r géc tw do DPPH

Két qua hoat tinh kh{r gdc tw do DPPH cla cac cao
chittirhoa, Ia va ré cay Sen dwoc thé hién dudi gia
tri IC,, (ndng dd thé hién hoat tinh 50%) dugc trinh
bay &Bang4.

Bang 4. IC,, cla cac cao chiét tir Sen trong th&r nghiém DPPH

Mau Phuong trinh héi quy tuyén tinh ICs0 (ng/mL)
Hoa y = 1.1859x + 9.7848 (R? = 0.9599) 28.89
Cao ethanol 70% La y = 1.6449x + 13.079 (R? = 0.9024) 15.63
R& y =0.3299x + 13.954 (R? = 0.9809) 83.97
Hoa y =0.1376x + 1.4671 (R? = 0.9106) 297.2
Cao ethyl acetate La y=1.363x + 8.1118 (R? =0.9992) 26.29
R& y = 0.0804x + 2.2204 (R? = 0.9962) 518.1
Acid ascorbic y = 5.1366x + 15.808 (R? = 0.9063) 4.5

Céc cao chiét tir 14 Sen co gia trj IC,, trong thir
nghiém kh(r g6c tw do DPPH thdp hon cac cao chiét
tr hoa va ré khi so sanh cling dung mdi chiét xuét.
Céc cao chiét tir ré Sen cé hoat tinh khir goc ty do
DPPH yé&u nhat. Viéc chiét xuat bang ethanol 70%
cho gid triIC,, thap hon sir dung ethyl acetate. Hoat
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tinh kh{r g6c tw do DPPH cua céc cao chiét tir Sen
thap hon chirng duong 13 acid ascorbic.

3.7. Hoat tinh (rc ché tyrosinase
Gia tri IC,, cGa cac cao chiét trong hoat tinh (rc ché

tyrosinase dugctrinh bay & Bang5.
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Bang 5. IC., cla cac cao chiét tr Sen trong th{t nghiém (rc ché tyrosinase

Mau Phuong trinh héi quy tuyén tinh ICso (ng/mL)

Hoa y = 23.934In(x) + 1.244 (R? = 0.9943) 7.67

Cao ethanol 70% L4 y = 22.467In(x) - 7.661 (R? = 0.9723) 13.02
R& y = 17.607In(x) - 25.608 (R? = 0.9614) 73.27

Hoa y = 21.964In(x) + 1.2002 (R? = 0.9666) 9.22

Cao ethyl acetate La y =22.999In(x) - 13.418 (R = 0.9774) 15.76
R& y = 17.809In(x) - 31.54 (R? = 0.9948) 97.38

Acid kojic y = 18.767In(x) + 14.386 (R* = 0.9926) 6.67

Gia tri IC,, cho thay kha nang (rc ché tyrosinase lan
lwot 13 acid kojic (6.67 pug/mL), ti€p theo la cdc mau
cao chiét tir hoa Sen (7.67 - 9.22 pg/mL), 14 (13.02 -
15.76 pg/mL) va ré (73.27 - 97.38 ug/mL). Hoat tinh
trc ché tyrosinase clia cao chiét tir ré Sen y&u nhat so
véi cac cao chiét tir hoa va |4 Sen. Cac mau chiét xuat
bang ethanol 70% c6 hoat tinh (rc ché tyrosinase

manh hon so véi mau chiét xuat bang ethyl acetate.
Hoat tinh (rc ché tyrosinase cla cao chiét ethanol
70% tlr hoa Sen tuong duong véi acid kojic.

3.8. Hoat tinh (rc ché collagenase
Gia tri IC,, cla cac cao chiét trong hoat tinh (rc ché
collagenase dugctrinh bay & Bang 6.

Bang 6. IC,, cla cac cao chiét tir Sen trong thir nghiém (rc ché collagenase

Mau Phuwong trinh hoi quy tuyén tinh ICs0 (pg/mL)
Hoa y = 15.627In(x) - 43.899 (R? = 0.9837) 406.98
Cao ethanol 70% L4 y = 17.983In(x) - 47.941 (R? = 0.9815) 231.90
RG v = 19.691In(x) - 88.509 (R? = 0.9886) 1134.70
Hoa y = 18.827In(x) - 68.317 (R? = 0.9870) 536.16
Cao ethyl acetate La y = 17.249In(x) - 50.324 (R = 0.9764) 335.70
RG y = 18.389In(x) - 82.572 (R = 0.9874) 1351.96
EGCG y = 25.549In(x) - 104.83 (R? = 0.9908) 428.43

Cac cao chiét ethanol 70% cua hoa, 1a va ré c6 kha
nang tc ché collagenase tét hon so védi cac cao
ethyl acetate. Dac biét, cao ethanol 70% 13
(lcg, = 231.90 pg/mL), cao ethyl acetate la
(lc,, = 335.70 pg/mL) va cao ethanol 70% hoa
(lc,, = 406.98 pg/mL) thé hién hoat tinh (rc ché
collagenase t6t hon ca chirng dwong EGCG
(IC,, = 428.43 ug/mL). Cac cao chiét ré cé IC,, cao
(1134.7 pg/mL va 1351.96 pug/mL), cho thay hoat
tinh trc ché collagenase yéu nhat.

4. BAN LUAN

Trong nghién ctru nay, viéc lya chon dung moi
ethyl acetate va ethanol 70% nham t8i wu hda viéc
chiét xudt cdc nhom hop chat nhu alkaloid,
polyphenol va flavonoi. Ethyl acetate, v&i d6 phan
cuc trung binh, cé khd nang hoa tan t6t cac
flavonoid & dang aglycone (rutin) va mot sé
alkaloid cé tinh kém phan cuc hon nhu nuciferine,
liensinine va isoliensinine. Nguoc lai, ethanol
70%, v&i d6 phan cuyc cao hon, lai hiéu qua trong
viéc chiét xuat cac flavonoid glycoside (myr-3-0-
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glucoside, acid quer-3-O-glucuronic, kae-3-O-
glucoside, kae-3-O-robinobioside, kae-3-O-
glucuronic acid, iso-3-0O-glucoside da dugc chirng
minh cé nhiéu trong Sen), cac polyphenol va céc
alkaloid cé cdc nhém chirc phan cyc. Do dé, viéc
lwa chon hai dung mdi nay cé thé chiét xuat duoc
nhiéu cachgp chat muctiéu [5].

Két qua dinh tinh va dinh lwong cho thay alkaloid
tap trung chlyéu & hoava la. Cao ethyl acetate hoa
cho ham lugng alkaloid cao hon dang ké so vdi cao
khac. Mot diém dang chuy, két qua dinh tinh so' bd
thanh phan hoa thuc vat bot ré cho két qua duong
tinh yéu véi alkaloid, nhung c3 hai loai cao chiét tir
ré (ethanol 70% va ethyl acetate) déu cho két qua
am tinh khi dinh tinh va khong dinh lvgng duoc.
Diéu nay cé thé do ham lwong alkaloid trong ré qua
thap. Dac biét, khiso sanh ham lwvgng alkaloid giira
2 dung moi trén, ham lugng alkaloid clia cac cao
chiét ethyl acetate cao hon so v&i céc cao chiét tir
ethanol 70%. Pong thoi, cao ethyl acetate tir hoa
c6 ham luvong alkaloid toan phan dat cao hon cao
ethyl acetate 1a. Piéu nay goi y ethyl acetate I3
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dung mdi hiéu qua hon dé chiét xuat nhom
alkaloid tir Sen. C6 thé 1a ethyl acetate c6 dd phan
cuc trung binh phu hgp chiét cic chat nhu
nuciferine, roemerine-N-oxide dugc thdy nhiéu
trong Sen [13]. Ngoai ra cac cao chiét tir hoa bang
ethanol 70% va ethyl acetate thé hién hoat tinh trc
ché tyrosinase dién hinh [an lugt cd IC, 14 7.67 va
9.22 pug/mL, tuong tw nhu acid kojic véi IC,, 13 6.67
pg/mL, cho thay tiém nang cla hoa Sen trong trc
ché& qua trinh téng hop melanin. Tuy nhién, cao
chiét ethyl acetate |4 lai thé hién hoat tinh chéng
oxy héa va hoat tinh (rc ché collagenase dién hinh
hon cao chiét ethyl acetate hoa, twong quan thuén
vdi ham lwong polyphenol téng va flavonoid toan
phantrongcao chiéttirld cao hon.

Cac polyphenol va dac biét la flavonoid la nhitng
hop chat thé hién hoat tinh chdng oxy hda, chéng
viém dién hinh, trong d6 sy hién dién va vi tri cta
cac nhdm hydroxyl déng vai trd quyét dinh dén cac
hoat tinh nay [12]. Két qua danh gid hoat tinh khir
goc tu do DPPH cho thay cé méi twong quan thuan
rd rét vdi ham lugng polyphenol t8ng va flavonoid
toan phan trong cac cao chiét tir hoa, 14 hodc ré cay
Sen. Tuwong ty vdi nghién cltu trudc dé cda Jae
Young Jang va cong su da chirng minh ¢ sy tuong
quan gitra hoat tinh chéng oxy hda va ham lugng
polyphenol tdng tir cdc bd phan cua Sen, trong d6
hai hop chat thé hién kha nang chéng oxy hda vuot
tréi la quercetin (IC,, = 6.6 pg/mL) va trans N-
feruloyltyramine (IC,, = 69.4 ug/mL) [14]. Cao chiét
ethanol 70% tir 14 v&i ham lwgng polyphenol téng
va flavonoid toan phan cao vuot trdi hon cac cao
chiét khac (382.97 mg GAE/1g cao) cling nhu hoat
tinh chéng oxy héa manh nhat ti€p do lan lvot la
cao chiét ethanol 70% hoa (267.89 mg GAE/g) va
cao chiét ethyl acetate 14 (176.92 mg GAE/1g cao).
Ethanol 70% c6 thé dwoc xem 13 dung méi phl hop
dé chiét xuat cac hop chat thi cap cho kha ndng
khirg6ctu do DPPH.

Ngoai khd ndng chdng oxy hda, cic hop chat
alkaloid, polyphenol hay flavonoid con cé kha nang
(rc ché cac enzym tyrosinase va collagenase. Vi du,
nhém methoxyl va hydroxyl trong b6 khung
flavanone déng vai trdo quan trong trong viéc (c
ché tyrosinase [11]. Céac flavonoid, dic biét
flavonol (mét nhém flavonoid cé nhdm -OH & vi tri
C3, nhu quercetin va kaempferol dugc tim thay
trong Sen) thuwdng thé hién hoat tinh &c ché
collagenase hiéu qua hon cac flavonoid khac [11]
hoac céc polyphenol nhu EGCG hay tannin cling
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duoc biét dén véi khad ndng tuwong tu [12]; mot s
alkaloid nhu nuciferin tr Sen ciing da dugc chirng
minh & chat &c ché manh tyrosinase dua trén
nghién clru cia H. Yangva cong su [14].

Qua trinh 13o héa da la moét qua trinh phirc tap voi
tac dong cla tia cyc tim, 6 nhiém mai trudong [2].
Bén canh do, hoat dong clua tyrosinase - mot
enzym quan trong trong qud trinh san xuat
melanin - sac t6 tw nhién cé vai trd quan trong
trong viéc quyét dinh mau sdc clia da, téc va mat &
con ngudi, déng thoi bao vé co thé trudce tac hai
cla tia cuc tim (UV). Tuy nhién, tyrosinase ciing |a
mot trong cdc nguyén nhan gy ra tinh trang cac ri
loan sic t& da, nhw ndm, tan nhang va ting sic t&
sau viém [3]. Nén viéc (rc ché tyrosinase trd thanh
mot bién phap thiét yéu trong diéu tri. Diéu thi vi
la c3 hai cao chiét ethyl acetate va ethanol 70% tur
hoa cé hiéu qua trc ché tyrosinase gan nhu twong
duong vdi acid kojic. Pong thdi, so vdi ethyl
acetate, ethanol 70% la dung mdi chiét xuat an
toanvahiéuqua hon.

Bén canh d4, collagen chi€ém phan I&n trong luvgng
kho cla da va déng vai tro thiét yéu trong viéc duy
tri d6 dan hoi va sdn chac cla da. Collagenase la
mot loai enzym thudc ho matrix metalloproteinase
cb vai tro chinh trong viéc phan hdy collagen - mot
protein ciu tric quan trong trong chat nén ngoai
bao cha da va nhiéu md khac trong co thé. Su thodi
héa collagen do hoat déng qua mirc cla
collagenase ¢ lién quan dén qua trinh |30 hda da,
sy hinh thanh nép nhan, da chay xé, lam yéu ciu
tric mé, gay viém va céc tinh trang strc khoe khac.
Do d9, viéc trc ché hoat déng clia collagenase dugc
coi la mét chién luvgc tiém nang dé ngan ngira hodc
lam cham cdc qua trinh nay. Cac két qua nay tuwong
ddéng véi nghién ciru cha Bodee Nutho va cdng su
(2023), bang phuong phap in silico xac dinh hop
chat kaempferol-3-O-robinobioside chiét xuat tuir
nhi Sen 1a hop chat cé ai lyc lién két manh déi véi
collagenase (-8.82 kcal/mol) va tyrosinase (-8.18
kcal/mol). Cac thir nghiém in vitro tiép theo trén
cac enzym d3 xdc nhan kha ndng (rc ché dang ké
cua kaempferol-3-O-robinobioside d&i v&i
collagenase (58.24 + 8.27%) va tyrosinase
(69.84 + 6.07%) [15]. Do d96, cac phan tich thanh
phan hda hoc (bang HPLC, LC-MS) clia cac cao chiét
tiém nang vé cac hoat tinh sinh hoc can thiét duoc
thyc hién dé xac dinh cac hop chat quyét dinh téc
dung. Ngoai ra, cac danh gia in vivo vé tinh an toan
cla cac cao chiét can thiét duoc thuc hién cho viéc
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phattrién san pham rng dung.

Nghién clru nay da chirng minh |3 va hoa Sen la
ngudn duocliéu giau tiém nang, chira nhiéu nhém
hoat chat cé gia tri nhu alkaloid, polyphenol va
flavonoid. Tuy nhién, hiéu qua chiét xuat va hoat
tinh sinh hoc thu duoc lai phu thubc ro rét vao bo
phan cdy duoc st dung cling nhu loai dung moi
chiét xuat. Trong pham vi nghién clru nay, cac cao
chiét tir ré Sen c6 ham luvgng hoat chat mang hoat
tinh sinh hocthap hon dangké. Ngoaira, phantich
so bd cho thay su hién dién clda cdc nhédm chat
khac nhu triterpenoid tu do cé thé can dugc khdo
sat thém bang céc phuwong phdp chiét xuat va
phan tich khac. Nhirng phat hién ndy md ra tiém
nang wng dung l&dn cho 1a va hoa Sen trong nganh
duwgc pham va dugc my phadm, huwdng tdi phat
trién cdc san pham chdng oxy hoa, lam sang da va
chéngldohda.

5. KET LUAN
Két qua cho thay cac cao chiét ethanol tir 14 va hoa

Sen thé hién hoat tinh chéng oxy hda va rc ché
tyrosinase, collagenase dién hinh hon cao chiét
ethyl acetate. Hoat tinh (rc ché tyrosinase cla cao
chiét ethyl acetate va ethanol 70% tir hoa twong tu
nhu chirng dwong acid kojic. Cac cao chiét 14 va cao
ethanol 70% tir hoa thé hién hoat tinh (rc ché
collagenase t6t hon chirng dwong EGCG. Nghién
ctu da cung cdp minh chirng vé tiém nang tng
dung cla |a Sen va hoa Sen trong chéng |30 hoda,
baovéda, giamthamnam.
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Antioxidant, anti-tyrosinase, and anti-collagenase
activities of extracts from Nelumbo nucifera Gaertn.,

Nelumbonaceae

Nguyen Mai Linh, Tran Thanh Hao, Nguyen Kim Phung,
Cao Dinh Khoi, Nguyen Thi Thu Huong

ABSTRACT

Introduction: The Lotus plant (Nelumbo nucifera Gaertn.) with various phytochemicals such as alkaloids,
flavonoids, and polyphenols, is known for its numerous bioactive compounds. However, research on its
dermatological applications in Vietnam remains limited. Objectives: This study aimed to determine the
content of major compound groups and evaluate the antioxidant, tyrosinase inhibitory, and collagenase
inhibitory activities of various extracts from the Lotus plant. Methods: Quantitative analysis of total
alkaloid was performed according to the Vietnamese Pharmacopoeia V. Total polyphenol and flavonoid
contents were determined by Folin-Ciocalteu and aluminum chloride colorimetric assays, respectively. The
antioxidant and inhibitory activities on tyrosinase and collagenase were evaluated in vitro. Results: TLC
suggested the presence of nuciferine in the leaf and flower extracts. The highest total alkaloid content was
found in the ethyl acetate (EtOAc) flower extract (5.14%). The highest total polyphenol and flavonoid
contents were observed in the ethanol (EtOH) leaf extract (382.97 mg GAE/1 g extract and 115.93 mg QE/1
g extract, respectively). The EtOH leaf extract exhibited the strongest antioxidant activity (IC,,= 15.63
ug/mL). The EtOH flower extract showed the strongest tyrosinase inhibitory activity (IC,,= 7.67 ug/mL). The
EtOH leaf extract demonstrated the strongest collagenase inhibitory activity (IC,, = 213.90 ug/mL).
Conclusion: This study suggests the potential application of lotus leaves and flowers for anti-aging, skin
whitening, and hyperpigmentation reduction.

Keywords: Nelumbo nucifera Gaertn., antioxidants, collagenase inhibitory activity, tyrosinase inhibitory
activity
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