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Tém tit

Cay mat gdu (Mahonia nepalensis) thuong phan bé nhiéu & cac tinh mién ndi & nude ta nhu Lai
Chau, Lao Cai, Ha Giang, Cao Bang, Bic Can va Lam Pong tir do cao 1.700 -1.900m. Vo va
than cay mat gau c6 tac dung khang viém, khéang khuan, khang nam va tri cac bénh da lidu. Tuy

nhién, kha niang trc ché viéc tdng hop héc td van chua duoc céng bb. Trong nd luc tim kiém céc
thao moc ty nhién cé tac dung lam tring da, ching tdi tién hanh khao sét hoat tinh tc ché tong
hop hic t cua cdy mat gau trén dong té bao B16F10 melanoma. Két qua cho thiy, cao chiét

methanol cia ciy mét gau khong giy doc té bao B16F10 melanoma & nong d6 200pg/ml. O
nong d6 100pg/ml, n6 c6 thé wc ché 37,15% lugng hic té tao thanh trong té bao B16F10
melanoma. Cao chiét cdy mat gu ciing cho thay kha ning bat gbc tu do tét véi ICsy =
346ug/m| Céc két qua trén cho thay, cdy mat gau c6 tiém nang ¢ng dung nhu mot chét lam
trang da trong my pham. Céc don chét c6 hoat tinh dang trong qua trinh phan 1ap.

Nhan 21.09.2018
Puoc duyét 30.11.2018
Cong bé  25.12.20018
Tur khoa

melanin, Mahonia
nepalensis, tyrosinase,
trang da.

® 2018 Journal of Science and Technology - NTTU

1 Gidi thiéu
Melanin 12 mét hop chét sinh hoc cao phan tir ¢ vai tro
quan trong trong viéc tao nén sic té ¢ da ngudi cung véi
c4c sic t khac nhu hemoglobin, carotene [1,2]. Melanin ¢
vai trd quan trong cho viéc qui dinh mau sic cua da, téc,
mat & mdi ngudi, ngoai ra ching c6 tac dung bao vé co thé
khol nhiing tac dong Xau cia moi trtrong nhu tia UV, gbc tu
e ngu(n melanin dwoc tim thiy cha yeu ¢ da, tdc, cac
mo sac té nam bén dudi trong den cia mat hoic trong chat
x4m cta ndo. O da, melanin duoc san xuit baoi té bao
melanocytes nam trong lop nén cua biéu md [3]. Trong
melanocytes, melanin duoc téng hop trong moét bao quan
dac biét la melanosome. Tyrosinase la enzyme chinh trong
qua trinh tdng hop hédc t5. Tyrosinase xlc tac phan ung
hydroxy héa tyrosine thanh L-DOPA va oxy hda L-DOA
thanh DOPA quinone [4]. M6t sb enzyme khac nhu TRP-1,
TRP-2 ciing dong vai tro quan trong trong qua trinh téng
hop [5]. Tuy dong vai trd quan trong trong viéc bao vé co
thé khoi tac dung cua tia cuc tim nhung viéc biéu hién qua
muc hic té dan dén mot sé bénh vé da nhu nam, tan nhang,
viém da. Céc rdi loan hormone trong co thé ciing c6 thé dan

@ Dai hoc Nguyén T4t Thanh

mnmm i

t6i hién tuong den da. Do tac dong khong mong mudn cua
C&c bénh nay nén ngudi bénh mang cam gidc mac cam,
giam hiéu qua trong cdng viéc va cac hoat dong xa hoi. Do
d6, nhiéu loai san pham 1am tring da da va dang duoc mua
ban trén thi truong. Tuy nhién, mot s6 san pham c6 ngudn
gbc khong 1 rang, co tac dung phu hodc hiéu qua khdng
cao. Do d6, cac nghién ctru dé tim ra cac hop chat méi c6
tiém ning ¢ng dung trong héa - my pham 1a mot hudng
nghién ctru dang nhan dwoc nhiéu sy quan tam.

Cay Mat gau bac phan bé mot sé qubc gia Chau A nhu
Bhutan, An P va Nepal nhung nhidu nhat & mién Nam
Trung Qudc (An Huy, Quang Dong, Quang Tay, Ho6 Nam,
Ho Bic, Giang T6, Giang Tay) va mot sé tinh mién ndi
phia Bic Viét Nam c6 khi hau mat mé nhu Ha Giang, Lao
Cai, Son La, Hoa Binh va Dién Bién [6]. Cay mat gau chira
chu yéu 1a cac alkaloid c6 nhan isoquinolin, bao gém 2
nhom chinh la protoberberin va bisbenzylisoquinoline.
Trong do, céac alkaloid co khung protoberberin la thanh
phan chinh. Theo y hoc ¢d truyén, cay mat gau dung aé
chita cac bénh nhur ho, s6t con, khac méau, lung gbi yéu moi,
chéng mat, O tai, mat ngi. Theo y hoc hién dai, cac alkaloid
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c6 trong cdy Mat gau bac c6 tac dung ha huyét &p, gitp an
thin va tac dung wc ché nhidu loai vi khuin nhu
Streptococcus hemolyticus, Vibrio cholera, Staphylococcus
aureus, Streptococcus virideus, Shigella dysenteriae,
Bacillus proteus [8]. Hién nay, dich chiét con cua cay mat
gau dang duoc sir dung dé 1am sang da. Tuy nhién, co s&
khoa hoc giai thich hiéu qua tic ché tong hop hic té cua cay
mat giu van chua duoc cong bd. Vi vay, thanh phan hoa
hoc va hoat tinh wrc ché hac t6 ciia cy mat giu s& dugc xac
dinh trong nghién cttu nay.

2 Vat liéu va phuong phap

2.1 Vit ligu va hoa chat

Mushroom  tyrosinase, L-DOPA  (3,4-dihydroxy-L-
phenylalanine), Arbutin, DMSO (dimethyl sulfoxide) and
3-(4,5-dimethylthiazol-2-yl)-2,5- diphenyltetrazolium
bromide (MTT), DPPH (2,2-diphenyl-2-picrylhydrazyl
hydrate) dugc cung cap bai Sigma Chemical Co. (St. Louis,
U.S.A). Moi truong DMEM, huyét thanh bé (fetal calf
serum- FBS), trypsin EDTA, Phosphate buffered saline
(PBS), Penicillin/streptomycin ~ dwogc cung cap  bai
Invitrogen Corp. (CA, U.S.A).

2.2 Phuong phap nghién ctiu

2.2.1 Phuong phép dinh tinh thanh phan héa hoc

Phuong phap dinh tinh thanh phan héa hoc dugc thuc hién
dua trén phuong phap cua Cllley va cong su.

2.2.2 Phuong phép nudi ciy té bao

Té bao B16F10 melanoma duoc cung cip boi ATCC. Té
bao B16F10 duoc nudi trén modi trudong DMEM bd sung
10% (v/v) huyét thanh bé (FBS) va 1% (v/v) khang sinh
penicillin/streptomycin & 37°C, 5% CO,, hoi nuéc béo hoa.
Té bao dugc cdy chuyén sau mdi 3 ngay va sir dung cho
dén 1an cy chuyén the 30.

2.2.3 Phuong phap tach chiét

M3u than cay Mat giu béc khé duoc nghién min thanh dang
bot. Bot duoc chiét ba lan bang dung méi Methanol
(99,5%) trong 24 gi& & nhiét dd phong. Dich chiét methanol
sau do dugc loc qua gidy loc, cd can bang méay cd chan
khong & 35°C dé tao thanh cao methanol. Sau dé, cao
methanol dugc phan doan bang cac dung mdi hiru co dé tao
thanh céc phan doan Hexane, Chloroform, Ethyl acetate.
2.2.4 Phuong phap xac dinh ham lugng melanin

Té bao B16 dugc nudi ciy ¢ mat do 6x10* té bao trén dia 6
giéng (6-well plate). Sau 24 gio nudi cay, té bao duoc 1 Véi
c4c mau can kiém tra trong vong 48 gio. Sau 48 gio nudi
cdy, té bao dwoc thu nhan va duoc hoa tan trong 200pl
DMSO chira 10% NaOH. Sau d6, miu duoc dem dun &
80°C trong vong 1 gio. Ham lwong melanin dwoc xac dinh
bang cach do quang phdé & budc séng 405nm. Arbutin
(200pg/ml) duoc sir dung nhu 1a d6i ching duong [16].
2.2.5 Phuong phap xac dinh doc tinh (MTT assay)

DPé xac dinh doc tinh cua cdy Mat giu béc trén té bao
B16F10 melanoma, thir nghiém dua trén sy dbi mau cua
MTT  (3-(4,5- dimethyl-2-thiazolyl)-2,5-diphenyl-2H-
tetrazolium bromide) dwoc st dung. Té bao B16 duoc nudi
trén dia 96 giéng (96-well plate) & mat do té bao 2,5x10°.
Sau 24 gio, té bao dwoc u véi mau can kiém tra & cac ndng
d6 khac nhau va dwoc nudi cay tiép trong 48 gio. Sau do
100pl dung dich MTT ndng d6 5mg/ml dugc bd sung vao
c4c giéng. Sau 4 gio u ¢ 37°C, méi truong chira dung dich
MTT duge hut ra va 100ul DMSO dugc cho vao dé hoa tan
cac formazan duoc tao ra. Sau d6 miu dugc dem di do
quang phd & budc séng 540nm [16].

2.2.6 Phuong phap xac dinh tinh chong oxy héa (DPPH
assay)

Hoat tinh chdng oxy hoa dwgc xac dinh bing phuong phap
DPPH. Méu dugc hoa trong dung dich PBS & cac nong do
khéc nhau. HAn hop phan ttng bao gdm 100p! mau, 100pl
dung dich DPPH trong dia 96 giéng dwoc u & 37°C trong 30
phtt. Sau d6 miu duge dem di do quang phd & budc séng
517nm. Kha ning chdng oxy héa dwoc xac dinh theo cong
thac % scavenging activity = [Acontrol-Asample]/
Acontrol*100.

2.2.7 Phuong phap xt Ii s6 liéu

Céc thi nghiém duoc lap lai 3 lan. Gia tri s liéu duoc biéu
thi ¢ gi& tri trung binh + SD (standard derivation). Su khéc
biét giira cac mau duoc kiém tra bang t-test voi gia tri
P<0,05 dugc xem la khéc biét co y nghia.

3 Két qua va thao luan

3.1 Dinh tinh thanh phan héa hoc cua cay Mat giu bic

Su hién dién cac thanh phan héa hoc duoc thé hién trong
Bang 1. Két qua cho thay trong cay Mat gau thu nhan cé
cac thanh phan nhu carbohydrate, alkaloid, flavonoid va
tinh dau. Két qua nay phi hop véi cac nghién ctiu cia Trinh
Pinh Kha va cong su.

Bang 1 Thanh phin héa hoc trong cay mat giu

Hop chit| Thuéc thir Két qua
Fehling |Két tia mau nau do (+)
Carbohyd M3i loai carbohydrate
rate Benedict [s& cho mot mau dic (+)
trung
A opn s (+)
Mayer |Keét tha mau duc
z +
Alkaloid | Wagner |Keét tia mau nau do *)
. +
Bouchardat| Két ttia mau nau )
Xuat hién mau vang
| Alkalie |khi cho NaOH, mit| (+)
Flavonoid

mau khi cho HCI
FeCl; 5% |Két tia mau nau (+)
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Tannin Natri Dung dich c6 mau
test acetate, xanh den )
FeCls 5%

. . Két tua trang

A 0 ., -
Chatbeo |Gelatin 1% o ihanh bot én dinh |~ O
Foamtest| Khong |Hinh thanh bot 6n dinh )
Tinhdau | Khong |Co6 muithom (+)

3.2 Khao sét hoat tinh gay doc cua cao chiét mat giu lén té
bao B16F10 melanoma
Dé kiém tra xem cdy mat gau cé gay chét té bao B16F10
melanoma hay khong, cao chiét cdy mat gau dugc thir voi
cac ndng d6 khéac nhau tir 12,5 — 200pg/ml trén dong té bao
nay va doc tinh té bao duoc danh gia qua thir nghiém MTT.
Két qua cho thdy, cao chiét methanol cua cdy mat gau
khong gay chét té bao cho toi nong d6 200pg/ml (Hinh 1).
Do d6, cac thir nghiém tiép theo duogc tién hanh cho tsi
nong do nay.
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Samples
Hinh 1 Anh huéng cao chiét cay mat gau 1én doc tinh té bao
B16F10 melanoma

3.3 Khao sét anh huong cua cao chiét mat gau lén kha ning
{rc ché melanin

Dé khao sat anh huong cua cao chiét mat gau 1&n qué trinh
tong hop héc té, cao chiét ¢ cac ndng d6 khac nhau dwoc xir
Ii véi té bao B16F10 melanoma trong vong 3 ngay. Arbutin
(200pg/ml) duoc sir dung lam ddi ching duong. Arbutin
thuong duoc st dung trong céc san phim thuong mai lam
tring da. Két qua cho thdy, cao chiét cdy mat giu uc ché
héc t6 theo ndng d6 tiang dan tir 12,5ug/ml dén 200pg/m.
O nong d6 100ug/ml, cao chiét mat giu co thé tc ché
37,15% lwong melanin dwoc téng hop bai té bao B16F10.
So sanh véi arbutin, cao chiét mat gau cho hiéu qua cao hon
dang ké. O ndng do 200pg/ml, cao chiét mat géu cho thiy
hiéu qua hon 2,25 lan so vai arbutin (Hinh 2).
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Samples
Hinh 2 Anh huong cua cao chiét cay mat gau 1én qua trinh
tong hop hic to trong té bao B16F10 melanoma

3.4 Khao sét kha ning bat goc ty do cua cao chiét mat gau
Viéc tiép xic véi tia cuc tim (UV) c6 thé cam &ng qua trinh
tao cac goc tu do. Cac gbc tu do nay gay ra tac dong tiéu
cuc nhu pha huy DNA, oxy hoa lipid mang, lam tang qua
trinh tong hop hac t5. Mot s6 nghién ctiu cho thay, cac chat
c6 kha khang @c ché hay bt cac gdc tu do nay, nhu céc
chat chéng oxy hoa, ¢ thé lam giam qué trinh ting tong
hop hic t6. Dé kiém tra xem cao chiét hic t6 ¢ kha ning
bt gbc tu do hay khéng, thir nghiém DPPH duoc thyc hién.
Két qua cho thay, cao chiét mat gau c6 kha ning bat géc tu
do twong ddi tét. Nong do bit gbc tu do 50% duoc xac dinh
12 0, 346 mg/ml (Hinh 3).
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Hinh 3 Anh huong cao chiét cdy mat giu Ién kha ning bét
gbc tw do

4 Két luan

Trong nghién ctu ndy, cao chiét mat gau cho thay kha ning
{rc ché tét qué trinh téng hop hic té ¢ dong té bao B16F10
melanoma. Cao chiét mat gau ciing khong gay doc té bao
va c6 hoat tinh bit gbc tu do. Cac két qua trén cho thiy
tiém ning cua cdy mat giu trong viéc phét trién céc san
pham c6 kha ning lam trang da. Cac don chét cé hoat tinh
ctia cdy mat giu dang trong qua trinh cd lap.
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The chemical composition and melanin inhibitor activities of Mahonia nepalensis
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Abstract

Mahonia nepalensis DC.1821 (Hoang Lien O Ro) is widely distributed in the high mountainous areas at altitudes 1,700 —
1,900m of Vietnam as Lai Chau, Lao Cai, Ha Giang, Cao Bang, Bac Can and Lam Dong provinces. The stem bark and wood
of Mahonia nepalensis were considered to have anti-inflammatory, anti-bacterial and antifungal activities and they are used
particularly for the treatment of skin diseases. However, the effect of Mahonia nepalensis on melanin inhibition was not
well-documented. In continuing to serarch new materials for skin whitening angents from natural resources, we investigated
the effect of Mahonia nepalnensis DC. on the melanin synthesis in B16F10 melanoma cells. The results indicated the
methanol extract of this plant did not show any significantly toxicity to B16F10 melanoma cells at even high concentration
(up to 200pg/ml) and could significantly inhibit the melanin content. At the concentration of 100ug/ml, it could inhibit
37,15% of melanin formation in the B16F10 melanoma cells (compared with Arbutin, the well - known commercial melanin
inhibitor, could inhibit 20,25% of melanin content at the concentration of 200pg/ml). This plant also showed free radical
scavenging activity with 1Csy = 346pg/ml. In conclusion, the methanol extract of Mahonia nepalensis could be used as an
effective whitening ingredient in cosmetic products. The isolation of single active compound is on process.

Keywords Inhibition, Mahonia nepalensis, melanin, tyrosinase
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