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Tém tit: Qua tdng hop dir liéu va sang loc insilico dé tai da xac dinh dwoc 21 hop chit tiém ning
{rc ché enzym tyrosinase. Dé tai xac dinh dugc liéu c6 chira nhém chat ¢ tiém nang trc ché enzym
tyrosinase va dugc ding lam tring da. D6 1a 14 cay dau tim. Tir 14 dau tam, dé tai da chiét xuat,
phan 1ap dugc cac phan doan dich chiét va 11 hop chat nhom flavonoid, terpenoid la: Acid 3,4-
dihydroxybenzoic, Acid ellagic, Acid gallic, Kaempferol 3-O-B-D-glucopyranosid, Quercetin 3-O-
o-L-rhamnopyranosid, isofraxidin-7-O- f§ -D-glucopyranosid, (+)-3,5,6,7,8,4 -hexahydroxyflavan,
Kaempferol-3,7-di-O-a-L-rhamnopyranosid, 7,4 -dihydroxy-5, 3 -dimethoxyflavon,  (S)-5,5.7-
trihydroxy-2 ,4 -dimethoxy-6-methylflavanon. Dé tai da danh gia doc tinh cap, tac dung lam trang
da trén invitro va invivo v6i phan doan dich chiét va hop chat phan 1ap duoc. Két qua cho thiy
phan doan dich chiét ¢co dd an toan cao, phan doan dich chiét va hop chét phan 1ap duoc co tac
dung lam tring da tot. D& tai dd xay dung cong thirc san phim va bao ché san phim dang vién
nang cing va dang kem boi ngoai da, sau d6 danh gia tac dung lam tréng da va tinh kich ung da
cua san pham. Ket qué cho thdy 2 san phdm c6 do an toan cao, khong gdy kich ng va c6 tac dung
lam tring da t6t. Vi két qua nay dé tai da phdi hop véi cac cong ty dé dang ky san pham thuc

pham chirc ning vién nang tring da Morus va my pham dang kem MELAGENN.

Tir khéa: Morus, flavonoid, terpenoid, tyrosinase, 14 dau tam.

1. Pit van dé

Céc san pham lam tring da, chdng nam
dang dugc luu hanh c¢6 nhiéu van d¢ lién quan
dén d6 an toan va hiéu qua. Vi thé qué trinh tim
kiém cac thubc moi 1a can thiét. O Viét Nam
hién nay, vi€c nghién ciru va phat trién mot san
phim méi hau hét dwa vao kinh nghiém va y
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hoc ¢o truyén. Qua trinh nghién ctu tac dung
sinh hoc con it, nhat 1a véi cac san pham my
pham. Mit khac, Viét nam c6 tiém nang rat 16n
céc san pham tir ty nhién.

Cay dau tam (Morus alba L.) trong sach ¢
cia Trung Quoc duoc coi 1a loai cdy quy, boi
n6 c6 rat nhidu cong dung dbi véi con ngudi,
vira ¢6 thé lam thudc tri bénh, vira c6 thé lam
thyc pham bdi bd co thé. Trong d6, 14 dau tim
khéng chi dwoc dung dé chita cac bénh nhu tiéu
duong, huyét ap cao, rbi loan lipid mau, viém
duong ho hip, nhirc dau, md mat... ma con
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dugc dung voi cong dung lam dep da, tring da
[1-3]. Ngay nay, cing véi su phat trién cua xa
ho6i, nhu cau lam dep ctia con ngudi ting lén,
dong thoi con ngudi ngay cang c6 xu hudng
quay v& v6i tir nhién dé tim kiém giai phap lam
dep an toan, hiéu qua. La dau dugc coi la mot
trong nhitng ngudén nguyén liéu ty nhién quy
trong viéc lam dep da, loai bd vét tham nam,
tan nhang trén da. Trén thé gidi nghién ctru vé
la daucho thay trong né c6 cic nhom chit
flavonoid, terpenoid, acid béo... va ¢6 tac dung
chbng oxy hoa, chéng viém, tring da do trc ché
enzym tyrosinase [4-6]. Cho dén nay, cic cong
trinh nghién ctru di cong bd vé thanh phan hoa
hoc cling nhu tac dung sinh hoc cua 14 cdy dau
¢ Viét Nam con it. Dé gép phan cung cap
nhitng co so tién dé cho viéc tmg dung nguyén
liéu la dau trong cham soc strc khoe noi chung,
cling nhu xay dung co s¢ khoa hoc de bao ché
mot so san pharn tir cao chiét 14 dau tim, nghién
ctru vé 14 dau tdm da duogc thuc hién.

2. Phwong phap nghién ciru

2.1. Xay dung dwoc co so div lieu va sang loc
dwoc cdac hop chat we ché enzym tyrosinase
manh co nguon goc ty nhién Viét nam [7]

~Xay dyng co so dir licu céu trac cac hop
chat ¢6 nguon goc ty nhién Viét Nam: Cac hop
chat dugc tap hop tir cac bai bao dang trén cac
tap chi quoc gia (Duoc liéu, Dugc hoc, Hoa hoc
va Khoa hoc cong nghé...) va qudc té.
Xac dinh cac hop chét c¢é tac dung trc ché
manh enzyme tyrosinase bang phuong phap
sang loc ao: Hé thong sang loc 4o duoc xay
dung trong nghién ctru s& duoc str dung dé
phat hién cac hop chat co kha ning tc ché
manh tyrosinase tir théng tin cdu tric phan
tur cua cac hop cht d3 duoc thu thap o trén

2.2. Chiét xydt phédn doan dich chiét va phén
de, hop chat dwoc du doan la co tac dung vc
ché tyrosinase [8, 9]

+ Chiét xuét phan doan dich chiét chira chét
duoc du doan la co tac dung trc che tyrosinase:

- Xac dinh nguén duoc liéu Viét nam chira
ham luong 16n cac hop chét phat hién duoc tir
cac nghién ctu sang loc ao: Nguén duoc liéu
duoc xac dinh theo cac tai liéu tham khao va
dua trén $6 liéu vé cac hop chét, nhém hop chét
da sang loc ¢ trén.

- Chon mau duoc liéu twong ung c6 nhom
chat dy kién can phan lap.

- Chiét 14y cao toan phan bang phuong phap
chiét xuat phén 1ap thuong quy.

- Chiét tach cac phan doan va danh gia tac
dung Grc ché tyrosinase trén invitro dé chon ra
phan doan c6 tac dung trc ché tyrosinase manh
dé phan tich thanh phan hoa hoc.

+ Phan 14p cac hop chét co tiém ning tc
ché tyrosinase tir cac phan doan dich chiét duge
chimg minh tac dung trc ché tyrosinase.

- Tr phan doan tic ché tyrosinase da dugc
chon ra ¢ trén, sir dung cac phuong phap sac ky
(sac ky cot, sic ky diéu ché, sic ky ban mong,
sdc ky long hiéu ning cao...) dé tach cac phan
doan dich chiét chira nhom chéat duoc du doan
1a ¢6 kha nang e ché tyrosinase.

+ DPanh gid doc tinh cua phan doan dich
chiét, chat tinh khiét phan 1ap bang phuong
phap Litchfield — Wilcoxon, cach tién hanh
nhu sau:

+ Trudc khi tién hanh thi nghiém, dé chuot
nhin dn qua dém.

+ Chu6t duogc chia thanh cac 16 khac nhau
(mdi 16 10 chudt). Cho chudt udngmau nghién
clru v6i lidu tang dan trong cung mot thé tich dé
xéc dinh lidu thap nhat gay chét 100 % chudt va
lidu cao nhat khong giy chét chudt (giy chét
0% chudt).

+ Theo doi tinh trang chung cta chudt, qua
trinh dién bién bt dau c6 d4u hiéu nhiém doc
(nhu nén, co gidt, kich dong...) va sb lugng
chudt chet trong vong 72 gi¢ sau khi udng
thude. TAt ca chudt chét duoc md dé danh gia
tén thuong dai thé. Tur d6 xay dung dd thi tuyén
tinh dé xac dinh LDs, ctia thudc thir. Sau do tiép
tuc theo ddi tinh trang cta chudt dén hét ngay
thr 7 sau khi uéng thude.
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2.3. Pdnh gid tac dung lam trang da

+ Danh gia tic dung Gc ché enzym
tyrosinase ciia cac phan doan dich chiét chia
hop chit duoc du doan kha ning tc ché
tyrosinase trén mo hinh in vitro [10-12].

- Céc phéan doan dich chiét s& duoc thu tac
dung trc ché tyrosinase in vitro. Nghién ctru niy
s& sir dung tyrosinase cuia nim md (Agaricus
bisporus) dugc phan 13p. Py 1a mét thi nghiém
tuong dbi don gian, nhung cho phep xac dinh
nhanh tac dung trc ché, kha ning trc ché ciing
nhu dong hoc cta qué trinh trc ché. Dong thoi,
nhiéu nghién ctru da chi ra sy trong dong trong
ciu truc giita tyrosinase clia Agaricus bisporus
va cua nguoi.

- Phan doan c6 tac dung manh s€ tién hanh
phan 1ap x4c dinh mot sé hop chat chinh, sau d6
danh gia tac dung trc ché tyrosinase trén invitro
ctia hop chit nay.

+ Thir tic dung trc ché enzym tyrosinase
trén mo hinh in vivo ciia mot sé hop chit e ché
in vitro manh sy hinh thanh melanin [13, 14].

2.4. Xay dung cong thirc va bdo ché sian pham
thyc pham chite ndng, my pham cé tic dung
lam trdng da

Bio ché san pham thuc pham chtre nang va
m¥ phim: Xéy dung cong thuc, tién hanh khao
sat va bao ché san pham. Xay dung tiéu chuan
ctia san pham [15].

2.5. Danh gia tac dung lam trang da va tinh
kich ung cua san pham viea duwoc bao ché

+ Panh gid tac dung lam tring cua san
phim vira dugc bao ché: Sir dung phuong phap
va ky thuat nhu ddi voi phan doan dich chiét dé
danh gia tic dung ctia san pham vira duge bao
ché trén mé hinh invivo.

+ DPanh gia tinh kich tng da cta cac san
phim vira bao ché duogc: thong qua danh gia do
nhay cam v6i da va ddc tinh véi da [15].

2.6. Xir Iy 56 liéu thong ké

Tat ca cac dir liéu di thu duoc trong nghién
cuu nay la gia tri trung binh cua céc thi nghi¢m

da duoc thuc hién it nhét trong ba lan va duoc
thé hién nhu 1a SD +E phan tich thong ké duoc
thuc hién bé’lng cach kiém tra Student’st test.
Gia tri cia p <0,05 hodc p <0,001 duoc coi la
¢6 ¥ nghia thong ké.

3. Két qua nghién ciru

3.1. Két qud xay dung co so dir ligu va sang loc
cac hop chat tke ché enzym tyrosinase manh c6
nguon goc tw nhién Viét Nam

Qua qué trinh thu thap tir hon 900 s6 bao &
cac tap chi trong nude va cac tap chi qubc té,
nghién ctu lya chon dugc 424 bao cao vé phan
lap cac hop chit hoa hoc tir duoc liéu Viét
Nam. Tién hanh théng ké c6 dugc 1751 hop
chét. Tat ca 1751 hop chat dugc biéu dién lai
dudi dinh dang 2D sir dung phan mém
ChembioOffice. Tur day thu dugc cac thong tin
vé biéu dién dong cua hop chat d6: SMILES,
InChi, InChiKey. Nhiing thong tin sau khi dugc
phan tich va xir 1y, duoc tap hop va thong ké lai
trén Excel, sau do6 tién hanh loc cac hop chét
trung nhau, nghién ctru thu duge 1376 hop chit
khong trung lap tor 311 loai thyc vat va nam
thudc 114 ho thuc vat co tai Viét Nam. MOdi
truong hop chit chua thong tin khong lap lai
ctia cac cAu tric da duge tiéu chuin hoa va xac
thuc. Mot hop chit co thé duoc chiét xut tur
nhidu ngudn dugc liéu va kém theo do 1a cac tai
liéu tham khao lién quan.

Co so dir liéu (CSDL) sau khi dugc hoan
thién hién c6 1376 hop chat vai thong tin vé s6
dang ky tén hop chat VNPD ID tir 1 dén 1376;
tén thong thuong; tén quc té TUPAC;dinh dang
biéu dién dong (SMILES, InChi, InChiKey);
phan loai nhém cau triic; thong tin vé cac thong
s6 1y hoa cua hop chat (khéi luong phan ti,
AlogP, XlogP, Sb lién két cho Hydrogen, Sb
lién két nhan Hydrogen, S6 vi pham quy tic S6
5 cua Lipinski, Rotatable Bonds Count,
Charged Partial Surface Areas va MACCS
trong Fingerprints); théng tin vé ngudn dugc
liéu (tén nguén duoc liéu, tén khoa hoc, ho thuc
vat, dia diém thu mau, thoi gian thu mau, bd
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phan dung, tdc dung dan gian, tdc dung dugc ly
duoc ching minh); tai li€u tham khao. Twr 1376
hop chit nay traii qua qua trinh sang loc
insilicothu duoc két qua 21 hop chat co tiém
ning tc ché enzym tyrosinase. Két qua nay
dugc cong b trong bai bao:"Sang loc hop chat
c6 tac dung Grc ché enzym tyrosmase bang
phuong phéap in silico - in vitro", Tap chi khoa
hoc Dai hoc Quéc gia Ha Néi, tap 33, $6 1,
trang 12-18.

3.2. Chiét xydt phédn doan dich chiét va phan
de, hop chat dwoc dy doan la co tac dung vc
cheé tyrosinase

Qua tham khao mot sé duge lidu co tac
dung lam tring da, dong thoi can ¢t vao nhom
hop chét dugc sang loc ¢6 tac dung lam sang da
va nhém hop chét co trong dugc liéu, ngudn
duge liéu san co, co kha nang su dung trong
quy mé san xuét cong nghiép, ching t61 quyet
dinh lua chon la dau tam dé nghién ciu tiép vé
chiét xuat phan 1ap cac hop chat.

La dau (14 banh té, thu hai voi cay tu 2
nim tubi trd 1én tai Thai Nguyén) dugc thu
hai,rira sach, phoi va sdy kho & 50°C, nghién
nho thu duge bot tho. Liy 6,0kg bot kho (da trir
do érn) dem ngadm chiét v6i 9,0 1it methanol/lan
X 4 lan ¢ nhiét d6 phong, mdi lan 48 gid. Cac
dich chiét duoc gom lai, loc qua giéy loc va cAt
loai dung moi dudi ap suat giam thu dugc 520g
cin chiét methanol. Cén chiét dugc phan bd
vao nudce cét vira da va tién hanh chiét 1an luot
vOi n-hexan, ethylacetat. Cac dich chiét n-
hexan, ethylacetat va ph?m nudc con lai duoc
cat thu hoi dung méi dudi dp suit giam thu
dugc cac cin n-hexan (A, 60 g), cin ethylacetat
(B,75 g) va can nudc (C,42 g).

Cin chiét n-hexan (A, 40g) dugc phéan
tach trén cot sic ky silicagel pha thuong
(Merck), rira giai gradient bang hé dung moi
n-hexan/methanol theo ty 1& ting dan MeOH
(tr 90: 10-10: 90, v/v) thu dugc 4 phan doan
la: Al (7,2 ), A2 (69 g), A3 (42 g), A4 (9,1 g).
Phan doan A2 duoc phéan tach trén cdt silicagel
véi hé dung moi n-hexan/ethyl acetat (9/1,v/v)
thu dugc 3 phan doan ky hi¢u tor A2.1 (1,1g),

A2.2 (1,3 g), A2.3 (1,6 g). Tu phan doan A2.1
két tinh trong hé dung moi CHCl5/(CH3),CO
(7/3, v/v) thu duoc 18 mg hop chit LA1. Phan
doan A2.2 duoc tién hanh sic ki cot silicagel
voi hé¢ dung moéi CH,Cly/CH;0OH/HCOOH
(90/9/1, v/v/v) thu duge 52mg hop chat LA2.
Phan doan A2.3 duoc tién hanh sic ki cot
silicagel voi hé dung méi CH,Cl,/MeOH (8/2,
v/v) thu dugc 10mg hop chat LA 3.

Cén ethylacetat (B, 50 g) dwoc hoa tan
trong luong dung moéi vira da va trén voi
silicagel (150g), sau d6 cit loai dung méi dé
dugc dang bot toi, tién hanh sic ky cot véi chat
hép phu silicagel, kich thuéc cot 60cm x 10 cm
(chiéu dai x duong kinh cot), dung méi ria giai
dicloromethan: methanol voi d§ phan cyc cia
dung moi tang dan (tir 20: 1 dén 0: 1) thu duoc 4
phan doan B1 (6,0 g), B2 (7,5g), B3 (12,0g) va
B4 (10,0g). Phan tach phan doan B3 trén sac ky
cot voi chat hip phu pha dao (ODS) sir dung
YMC-gel, kich thuéc cot 80 cm x 3 cm (chiéu
dai chat nhdi 70cm) va kich thude cot 80 cm
x1,5 cm (chiéu dai chat nhdi 70 cm), sir dung
hé dung méi rira giai aceton: nudce (2:5, v:v) thu
duoc 4 phan doan nhé la: B3.1 (2,1 g), B3.2 (3,1
g), B3.3(1,9 g), B3.4 (3,6 ).

Phan doan B3.1 duoc tinh ché b::ing cOt pha
dao voi h¢ dung moi rira gidi MeOH-H,O (2:1)
thu dwoc chét ran mau vang ky hiéu 1a hop chat
DB2 (41mg). Phan doan B3.2 duogc phan tach
bang sic ky cot silicagel pha thuong rira giai
bang hé dung méi chloroform/methanol (5/2,
v/v) thu dugc hop chit DB1 (48mg). Tir phan
doan B3.3 tién hanh sic ki cot silicagel v6i hé
dung mo6i CHCIy/EtOAc (5/2, v/v) thu dugc 26
mg hop chit DB3. Tir phan doan B3.4 tién hanh
chay qua c6t Sephadex LH-20 véi hé dung moi
methanol: nuée (2:1, v/v) thu duge cac hop chit
DB4(19mg).

Cin nude (C, 30g) dugc hoa tan véi luong
nudc vira du, sau do chay qua cot trao ddi ion st
dung chét hép phu DiaionHP-20, kich thudc cot
60cm x 5 cm (chidu dai chit nhdi khoang
40cm), voi h¢ dung moi rira gidi nudc: methanol
thay doi tir ty 18 4:1 dén 1:1, kiém tra cac ong
himg dich rira gidi bang SKLM, gop cac dng co
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cung thanh phén, bbc hoi dung méi thu dugc cac
phan doan C1 (5,5g), C2 (7,6g) va C3 (9,5g).

Tinh ché phan doan C3 trén sic ky cot véi
chét hap phu pha dao (ODS) sir dung YMC-gel,
kich thudc cot 80 cm x 3 cm (chiéu dai chat
nhéi 70 cm) voi hé dung méi rira giai
methanol: nudce (2:1, v:v) thu dugc 3 phan doan
nho la: C3.1 (1,2g), C3.2 (1,6g), C3.3 (1,4g).
Phan doan C3.1 trién khai trén sic ky cot voi
chét hap phu pha dao (ODS) sir dung YMC-gel,
kich thuéc cot 80 cm x 1,5 cm (chidu dai chat
nhoi 70 cm), hé dung moi rira giai aceton: nudc
(3:5, v:v) thu duge hop chat LC1 (30mg). Phan
doan C3.2 dugc chay qua cot silicagel voi hé
dung moi n-hexane: acetone (5:1, v/v) thu dugc
chat LC2 (21mg). Phan doan C3.1 tiép tuc
dugc tinh ché qua cot sic ky pha dao YMC-RP-
18 véi hé dung mdi aceton: nudc (1:1, v/v) thu
dugc hop chat LC3 (19mg).

Can ctr vao dit lidu phd NMR, IR, ESI-MS
va goc quay cuc, nhiét do ndng chay... cung voi
viéc so sanh dur liéu phé cua cac hop chét lién
quan da dugc cong bd, dé tai da xac dinh duoc
cAu tric ctia cac hop chit nhu sau:

Hop chit LA1: Acid3,4-dihydroxybenzoic

Hop chét LA2: Acidellagic

Hop chatLA3: Acid gallic

Hop chit  DBI:Kaempferol-3-O-4-D-
glucopyranosid.

Hop chiat DB2: Quercetin ~ 3-0O-a-L-

Hop chidt DB3: isofraxidin-7-O-8-D-
glucopyranosid.

Hop chit  DB4:
hexahydroxyflavan.

(i)'3,556:7,894,'

Hop chit LC1: Kaempferitrin.

Hop chit LC2: 7,4-dihydroxy-5,3 -
dimethoxyflavon.

Hop chit LC3: (S)-5,5,7-trihydroxy-2',4 -
dimethoxy-6-methylflavanon.

CAu tric cta cac hop chit trén dugc cong
bd trong cac bai bao: “Chemical Constituents
and Tyrosinase Inhibitory Activity of Aqueous
Fraction of the Leaves of Morus alba L. from
Vietnam”, International Journal of
Pharmacognosy, 2018, Vol. 5(7): 100-06.
“Chemical Constituents and Tyrosinase
Inhibitory Activity
of Ethyl Acetate Extract of the Leaves of Morus
alba L. from Vietnam”, Research & Reviews: A
Journal of Pharmacology, Volume 8, Issue 1,
pp. 21-26.

3.3. Danh gid dpc tinh cdp cua dich chiét, phan
doan dich chiet/chat tinh khiet phdn lap duoc

Két qua danh gia doc tinh cp cua cac phan
doan dich chiét 1a dau

MAu nghién ciru: cao chiét toan phin, cac
phan doan n-hexan, ethylacetat, nudc

Két qua thir doc tinh cép dugc trinh bay
trong bang 1.

rhamnopyranosid.
Bang 1. S6 liéu thir dgc tinh cap cuia dich chiét tir 14 cay dau
STT n Licu thu Lieu tht PD n-  Liéu thir PB Licu thu PD Ty ’lé chug)t
cao toan hexan(g/kg) ethylacetat nudc (g/kg) chét & moi
phan (g/kg) (g/kg) 16 (%)
1 10 6 6 6 6 0
2 10 7 7 7 7 0
3 10 8 8 8 8 0
4 10 9 9 9 9 0
5 10 10 10 10 10 0
6 10 12 12 12 12 0
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Két qua bang 1 cho thay:

Khi cho chudt nhit tring uéng cac mu thur
v6i lidu 6g - 12g mau thirkg thé trong chudt,
mdt lan/ngdy, theo ddi trong 3 ngay, chudt van
khoe manh, an uéng, bai tiét, van dong binh
thuong, khong c6 chudt nio chét.

Liéu 12g méu thu/kg thé trong chudt 1a lidu
t6i da c6 thé cho mdi con chudt nhit udng mot
lan trong mot ngdy ma chudt van khong cé bicu
hién bt thuong. Nhu vay, xac dinh dugc LD,
clia cdc mau thir 1a 12 g mau thirkg thé trong
chugt. Két qua cho thdy cic mau thir c6 d6 an
toan cao.

3.4. Bdnh gid téc dung lam trdng da

3.4.1. Thir tic dung irc ché enzyme
tyrosinase ciia cdc phdan doan dich chiét chira
hop chat dwuoc du dodn kha nang uc ché
tyrosinase trén in vitro

Két qua nghién ctru cic phan doan dich
chiét 14 dau va cac hop chit phan lap duogc tir
céac phan doan nay, duoc trinh bay & bang 2.

Két qua cac phan doan dich chiét tir cin n-
hexan, etyl acetate va cidn nudc cla cao
methanol 14 ddu va cta céc hop chat phan lap
dugc tir 14 dau e ché enzyme tyrosinase duoc
trinh bay trong bang 1, 2, 3, 5,6 ,7. Két qua tic

ché enzyme tyrosinase duoc thé hién qua gi trj
ICso. Theo két qua trén thi phan doan B3 c6 kha
ning wc ché cao nhat so véi cac phan doan
khéc, tiép theo d6 la phan doan C3. Cac phan
doan B1; B2; C1; C2 Al; A2; A3 va A4 thép
hon B3 va C3. Tac dung tc ché enzyme
tyrosinase kém nhat 1a phan doan A4. Hop chat
DB4 ¢6 kha ning @c ché cao nhit so véi cac
hop chit khac, tiép theo d6 1a hop chat LC3.
Hop chat DBI ciing ¢6 tac dung tic ché enzyme
tyrosinase kha manh vdi I1Cs bﬁng 19,49 +£2,83
pg/mL. Tac dung wc ché enzyme tyrosinase
kém nhat 1 hop chat LA1. Két qua chi tiét vé
tac dung trc ché enzym tyrosinase clia cac phan
doan dich chiét va cac hop chét phan 1ap duoc
dd cong bd trong cac bai bao: “Chemical
Constituents and Tyrosinase Inhibitory Activity
of Aqueous Fraction of the Leaves of Morus
alba L. from Vietnam”, International Journal of
Pharmacognosy, 2018, Vol. 5(7): 100-06.
“Chemical Constituents and Tyrosinase
Inhibitory Activity
of Ethyl Acetate Extract of the Leaves of Morus
alba L. from Vietnam”, Research & Reviews: A
Journal of Pharmacology, Volume 8, Issue 1,
pp. 21-26.

Bang 2. Gia tri IC50 thé hién tac dung tram uc ché enzyme tyrosinase cua cac phan doan Al, A2, A3, A4, BI,
B2, B3, B4, C1, C2 va C3.

Phan doan LogICs, 1Cso (ug/mL) Hop chit LoglICs, 1Cso (ug/mL)
Acid kojic 0,81 6,45+0,42 LA1 2,19 154,88 £2,17
Al 2,23 169,82 + 5,83 LA2 1,87 74,13 £3,12
A2 2,28 190,54 £ 6,61 LA3 2,01 102,32 +£5,93
A3 2,16 144,44 + 4,42 DBI1 1,29 19,49 £2,83
A4 2,35 223,87 £6,21 DB2 1,81 64,56 +£2,42
Bl 2,06 114,81 +£4,54 DB3 1,83 67,61 +2,83
B2 2,11 128,8 £5,25 DB4 1,08 12,02 + 2,63
B3 1,43 26,92 +3,76 LC1 1,85 70,79 + 4,58
B4 2,21 162,18 +4,57 LC2 1,67 46,77 + 3,51
Cl 2,05 112,20 +4,18 LC3 1,19 15,48 +£2,96
Cc2 2,09 123,02 + 6,69

C3 1,49 30,91 £ 2,98
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3.4.2. Keét qua nghién cuu tac dung e ché
enzym tyrosinase trén invivo

3.4.2.1. Két qua vé tic dung lam trding
datheo dwong boi ngoai da trénin vivo cua cdc
phdn doan va cdc hop chit cé tac dung tot trén
invitro

Két qua vé kha ning kha ning loai bo sic td
da in vivo dugc trinh bay trong hinh 1. Trong
nghién cttu in vivo nay, ching téi da st dung
ching duong 1a hydroquinone (HQ) vi day la
tac nhan dang dugc sir dung rong rii nhat trong
cac liéu phap lam tring da trén thé giéi. Trong
vong mot tudn diéu tri, do tréng da da tang 1én
dang ké & nhitng con chudt duoc diéu tri bang
HQ, DB4, LC3 so v6i nhom ching am. Sau

tudn dau tién, su gia ting con bit diu trén ca
cac mau DBI, B3, C3 va kéo dai cho dén khi
két thiic thi nghiém. Theo dé, chi s tring da L
clia cac mau thir nhé hon ching dwong va hau
hét déu 16n hon ching 4m tai cung thoi gian do
va cac gia tri L déu tang theo thoi gian. Trong
do, gia tri do dugc vao ngay thu 21, khi két thuc
thi nghiém, chi s6 L ctia miu DB4 13 cao nhét
(54,3), sau do la méau LC3 (53,8). Chis6 L cua
mau C3 la thap nhit (52,2) trong cac mau
nghién ctru. Két qua nay cho thiy kha ning loai
b6 séc t6 da cuia miu DB4, LC3 tuy kém nhom
chimg duong HQ nhung van tét hon cac miu
con lai va mau C3 thap nhat nhung van cé gia
tri cao hon nhiéu nhém ching am.
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Hinh 1. Chi s6 tréng da (L) theo thoi gian cta chudt dugc danh gia trén cic mau thir phan doan dich chiét.

Dé tai danh gia kha ning loai bo sic t6 trén
in vivo. Trong thi nghi€ém nay, chudt duoc boi
cac gel chtra cac mau DB4, LC3, DBI1, B3, C3
khuéch tan trong Vaseline va dbi chiéu véi
nhém ching am chi dugc boi Vaseline va nhom
chung duong dugc boi HQ 2% trong Vaseline.
Nhitng nhom chudt dugc cao long va theo doi
chi s0 tring da bang may Chromameter CR-
2300d dé lam tang d6 chinh x4c cua két qua thi
nghiém. Két qua chi ra rang, cac miu DB4,
LC3, DB, B3, C3 déu c6 kha ning loai bo sic
t6 trén da khi so sanh v6i nhom ching 4m. Tuy
nhién, chi $6 tréng da dugc ghi nhan & cac
nhém duge boi cac mau DB4, LC3, DBI, B3,
C3 tai ndng d6 sir dung trong thi nghiém thap
hon chi s tring da cua nhom chimg dwong tai

cung thoi diém tuong Gng, nhung khong co
khac biét v& y nghia thong ké.

3.4.2.2. Két qua déanh gid tic dung irc ché
enzym tyrosinase trén in vivo theo duong
uongcua cac phan dogn va cac hop chdt cé tac
dung 10t trén invitro

Anh huodng cua cac loai phan doan B3, C3
va hop chat DB4, LC3, DBI t6i sy tong hop
melanin thé hién & bang 3. Hinh 2 thé hién gi4
tri Delta L ctia tirng nhom thir nghiém so vai
hai nhom chting. Trong do, gia tri Delta L cia
cac mau thir DB4, LC3, DBI, B3, C3 déu 16n
hon gia tri Delta L ctia chirng am (0,45) va nho
hon gia tri cua ching duong (4,3). Trong cac
méu thir, nhém udng DB4 liéu 200mg/kg/ngay
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cho két qua Delta L cao nhat (3,2), gip hon 7
lAn nhom ching am va gap khoang 1,8 lan
nhoém thap nhit trong cac miu thir & nong do
200mg/kg/ngay, nhom udng C3 200mg/kg/ngay
(1,8). DB4 licu 100mg/kg/ngay cho két qua
Delta L cao nhat (2,5), gap hon 5,5 lan nhém
chimg am va gap khoang 1,6 lan nhom thap
nhit trong cac mau thy o nong do
100mg/kg/ngay, nhom ubng C3 100mg/kg/ngay
(1,6). Sai s6 cua mdi nhom khéng nhiéu, hau
hét déu khong qua 0,5, (trr nhom B3 ¢6 sai s6
bang 0,6), thé hién do twong dong cao giita két
qua cua cac chudt trong tung nhom.

Bang 3. Gi4 trj Delta L ctia cac mau thir

3.5. Bdo ché san phim

3.5.1. Bdo ché thiee pham chirc ning dang
vién nang

a, Thanh phan mdi vién nang chira:

Cao chict la dau 250 mg
L- Cystine 50 mg
Vitamin B3 6 mg
Hythiol 80 mg
Phu li€u: tinh bdt, magiesterat..vira du 1 vién

Delta L SEM
Chirng 4m 0,45 0,2
DB4 -2 3,2 0,5
LC3-2 2,9 0,3
DBI1 -2 2,6 0,4
B3 -2 2,1 0,6
C3-2 1,8 0,3
DB4 -1 2,5 0,3
LC3 -1 2,2 0,4
DBI1 -1 1,9 0,4
B3 -1 1,7 0,3
C3-1 1,6 0,2
L-ascorbic acid 43 0,3

Hinh 2. T4c dung ctia cac mau thir dua trén gia tri
Delta L.

b, Quy trinh bao ché:

Can nguyén li€u theo ty 1€ trong cdng thirc,
tron bot kho tao khdi ddng nhat. Dung khdi bot
nay dé dongvao nang cing. Péong lo, dan nhan.

3.5.2. Bao ché my pham dang kem béi

a, Cong thiuc bao ché: Extraction morus
alba (20g), Nudc, tranexamicacid, Alpha-
Arbutin, Kojic acid, Niacinamide, Ethyl
Ascorbic acid, Hyaluronic acid, Collagen
extract, Butylene Glycol, Parfum, PGE-40
Hydrogenated Castor Oil, Glycolic acid,
Glycerin, Cyclotetrapeptide - 24
Aminocyclohexane Carboxylate vira da 100 g,

b, Quy trinh bao ché

Bao ché kem chua cao chiét 14 dau bang
phwong phéap nhil hoa: phu lidu va chét nhil hoa
than dau dun chdy, hoa tan v6i duge chat than
dau. Phu liéu va chit nhii héa than nude ngam
truong nd va hoa tan cing duoc chat than nude.
Phbi hop pha dau va pha nuéc, vira phdi hop
vua khudy nhe nhang trong dung cu thich hop.
Tiép tuc khudy tron manh cho téi khi thu duoc
san phim kem dong nhat.

3.6. Két qua danh gid tdc dung trding da cia
san pham vira bao ché o trén

3.6.1. Tdc dung trdng da ciia san phdam vién
nang cung

Tac dung ctia vién nang Morus theo dudng
uong tdi sac to da trén chudt lang nau dudi anh
dudng cua tia UVB.

Tac dung trc ché ctuia vién nang Morus, L-
ascorbic acid t6i qua trinh hinh thanh sédc to
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da rd rang trén cac té bao sic té cua chudt. Dé
lam r6 hon, ching t6i da nghién ctru tac dung
in vivo cua ting loai dugc chat trén hic t6 bao
cia chudt lang nau. Nhém chudt ubng vién
nang Morus véi lidu 1 vién/ngdy, L-ascorbic
acid duwoc udng trung binh L-ascorbic acid
600mg/kg/ngay trong sudt giai doan thir
nghiém. Khong quan sat thdy cac phan tmg phu
trén cac nhém chudt thir nghiém.

Miu Delta L SEM
Control (nuéc) 0,52 0,23
Vién nang Morus 3,9 0,7
L-ascorbic acid 473 0,5

Gié tri Delta L cia nhom udng vién nang
Morus (3.9) 16n hon gia tri Delta L cua ching
4m (0.52) 7.5 1an va nhé hon gia tri cua chimg
dwong (4.3). Nhu vay vién Morus c6 tac dung tét.

3.6.2. Tdac dung trang da ciia san pham mj
phdm dang kem béi

Két qua vé kha nang kha nang loai bo sic t6
da in vivo dugc trinh bay trong hinh 3. Trong

nghién ctu in vivo nay, ching téi da su dung
ching duong 1a hydroquinone (HQ) vi day la
tac nhan dang duoc sir dung rong rii nhat trong
cac liéu phap lam tring da trén thé giéi. Trong
vong mot tudn diéu tri, do tréng da da tang 1én
dang ké & nhitng con chudt duoc diéu tri bing
HQ va kem MELAGENN so véi nhom ching
am va con tiép tuc ting trong thoi gian sau.
Theo d6, chi sb tring da L cua kem
MELAGENN nho hon ching duong va 16n hon
chirmg am tai cung thoi gian do. Trong d6, gia
tri do duoc vao ngay thir 21, khi két thuc thi
nghiém, chi s6 L cia mau HQ 14 54.8, cao hon
so voi kem MELAGENN 52.3 (khéng c6 su
khac biét v& ¥ nghia théng ké), va ching am la
49.2 (c6 sy khac biét vé ¥ nghia théng ké so véi
hai mdu HQ va kem MELAGENN). Két qua
nay cho thiy kha ning loai bo sic t6 da cua
mau kem MELAGENN tuy kém nhém ching
duong HQ nhung van cao hon nhiéu so véi
nhom ching am.
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Hinh 3. Chi s6 tréing da (L) theo thdi gian cua chuét khi ding kem Melagenn.

Bang 4. Bang theo ddi chudt thi nghiém thir doc tinh cap cua vién nang Morus

Nhém chudt Liéu dung (g S chudt thi S& chudt Ty 1& chudt
mauthi/ kg chudt) nghiém chét chét (%)
Nhém chudt 1 4,0 10 0 0
Nhém chudt 2 6,0 10 0 0
Nhém chudt 3 8,0 10 0 0
Nhém chudt 4 10,0 10 0 0
Nhém chudt 5 12,0 10 0 0




40 V.D. Loi va nnk. / Tap chi Khoa hoc DHOGHN: Khoa hoc Y Duoc, Tdp 34, S6 2 (2018) 31-42

3.7. Két qua danh gid déc tinh cia san pham

3.7.1. Péc tinh ciia sin phim dang vién
nang cung

Két qua danh gia doc tinh ciia san pham
theo dudng udng dugc trinh bay & bang 4.

Thu nghiém khong xac dinh dugc LDsy do
mirc liéu t6i da c6 thé cho chudt ubng duoc thi
khong thay c6 chudt chét.Theo phan loai doc
tinh cua GHS (Globally Harmonised System for
ClassificationofChemicals) nhiing chat co gia
tri doc tinh cAp LDs, trong khoang > 5000
mg/kg thé trong, duoc coi 1a chit gan nhu
khong doc. Vi vay co thé két luan vién nang
Morus ¢6 d an toan cao.

3.7.2. Péc tinh ciia sin phim my pham
dang kem boi

Panh gid d nhay cam véi da cua my
phim:Thi nghiém MEST duoc st dung cho thi
nghiém nay vi n6 nhay cam, hiéu qua va tiét
kiém chi phi cho thtr nghiém nhay cam da chuot
lang. Nong d6 khong gay kich Gmg cao nhit trén
tai va n(‘Sng dd kich thich nhe trén bung 1a 20
mg/mL va 25 mg/mL. Phuong phap do liéu nay
gitip xac dinh tot ndng d6 tdi da khong gay kich
mg trén tai, 13 nong do thir nghiém trong
nghién ciru thuc té. Két luan vé anh huong do
kich img da dugc thuc hién dua trén % sung tai
giita tai thir nghiém va tai d6i chimg. Mot phan
mg nhay cam duong tinh duoc xem la da xay
ra néu tai kiém tra cia mét hodc nhiéu con
chudt co do day it nhat 20% so véi tai ddi
chung (Teshome, Gebre-Mariam et al. 2010).
Duya trén tiéu chi nay, khong c6 két qua xét
nghiém nao cho thiy tai thir nghiém day hon
20% so voi tai dbi chimg ca & giai doan thir
nghiém va thir lai, cho thdy Kem MELAGENN
1a ché pham khong gay kich tng.

4. Két luan

Qua qué trinh thu thap tir hon 900 s6 bao &
cac tap chi trong nudc va céac tap chi qudc té,
nghién ctru lya chon duoc 424 bao cao vé phan
lap cac hop chit hoa hoc tr dugc liéu Viét

Nam. Tién hanh théng ké dugc 1751 hop chat
va bang phuong phap insilico da sang loc chon
ra dugc 21 hop chat ¢6 tiém ndng tc ché enzym
tyrosinase dé lam tring da.

Qua khao sat, tim klém thong tin vé cac
dugc liéu co tac dung lam trang da, va c6 chira
nhéom hop chit tiém ning wtc ché enzym
tyrosinase, dé tai da xac dinh Iuya chon 14 dau,
mot loai duoc liéu d& trong, sin c6 tai Viét Nam
dé tién hanh cac nghién ctru chuyén siu. Tu
duoc liéu 1a dau, dé tai da chiét xuét phan lap
dugc 11  hop chit la: Acid 3.4-
dihydroxybenzoic, Acid ellagic, Acid gallic,
Kaempferol 3-O-B-D-glucopyranosid,
Quercetin 3-O-a-L-rhamnopyranosid,
isofraxidin-7-O- B -D-glucopyranosid, (%)-
3,5,6,7,8,4’-hexahydr0xyﬂavan, Kaempferol-
3,7-di-O-a-L-rhamnopyranosid, 7,4 -dihydroxy-
53- dimethoxyflavon, (S)-5,5,7-trihydroxy-
2 4 - dimethoxy-6-methylflavanon. Pa danh gia
doc tinh cép cta cac dich chiét, phéan doan dich
chiét, két qua cho th?iy chung c6 d6 an toan cao,
& lidu 12g méu thir/kg thé trong chudt khi cho
chuét udng, khong thdy c6 chudt chét. Da danh
gia tac dung trang da, chéng ndm trén invitro va
invivo d6i v6i cac phan doan dich chiét va cac
chat phan lap duogc. Két qua danh gia trén
invitro cho thay, phén doan B3 va hop chat
DB4 c6 tac dung tot nhat véi gid tri ICsy lan
luot la: 26,92 = 3,76 pg/mL va 12,02 +
2,63ug/mL. Két qua danh gia trén invivo cling
cho két qua tac dung tring da tot, twong dong
v&i invitro.

Tir phan doan dich chiét duge danh gia tac
tac dung, dé tai di xay dung cong thirc va quy
trinh bao ché vién nang ctrng Morus va kem boi
MELAGENN. Sau d6 dé tai danh gi4 tac dung
ctia 2 san phdm nay, két qua cho thay san phim
¢6 tac dung tring da tét. Pong thoi ciing danh
gia tinh kich ting da cua kem bdi thong qua viéc
danh gi4 d6 nhay cam véi da clia san pham va
danh gia doc tinh cua vién nang theo duodng
ubng. Két qua kem bodi khong gay kich da va
vién nang c6 do an toan cao. Tur két qua nghién
ctru, dé tai da ding ky san phim Thyc phim
chtc ning vién nang tring da Morus va my
pham MELAGENN.
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Development of Functional Food Products and Skin Bleaching
Cosmetics from Vietnamese Natural Sources

Vu Duc Loi, Le Thi Thu Huong, Bui Thanh Tung, Bui Thi Xuan
VNU School of Medicine and Pharmacy, 144 Xuan Thuy, Cau Giay, Hanoi, Vietnam

Abstract: Through data synthesis and insilico screening, 21 potential tyrosinase enzyme inhibiting
compounds were identified. Specifically, Morus alba was identified as a herb containing tyrosinase
enzyme inhibiting substances that could be used in skin whiteners. From Morus alba leaves, the
following 11 flavonoid-terpenoid compounds were extracted and isolated: 3, 4-dihydroxybenzoic acid,
ellagic acid, gallic acid, Kaempferol 3-O-B-D-glucopyranoside, Quercetin 3-O-a-L-rhamnopyranoside,
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isofraxidin-7-O-B-D-glucopyranoside, (£) -3, 5, 6, 7, 8, 4'-hexahydroxyflavane, Kaempferol-3, 7-O-a-
L-rhamnopyranoside, 7, 4'-dihydroxy-5,3'-dimethoxyflavone, (S) -5, 5', 7-trihydroxy-2', and 4'-
dimethoxy-6-methylflavanone. Acute toxicity, skin whitening effects on in vitro and in vivo with
extracted fractions and isolated compounds were evaluated. The results show that the high safety
fractions and compounds had good whitening effect. Based on the developed product recipe, pilot
products in the form of capsule and cream were made and their skin whitening and skin irritant effects
were evaluated. The results show that the two products have high safety, good skin whitening effect
with no irritation. As a result, food supplement Morus capsules and MELAGENN cosmetics cream
have been registered.

Keywords: Morus alba, tyrosinase, insilico, flavonoid, terpenoid.



