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Abstract

This study was performed to investigate the antioxidant activities and the melanin inhibitory effects of Hippophae rham-
noides L. fruit extracts. Two in vitro methods were used; the 1,1-diphenyl-2-picrylhydrazyl (DPPH) method to determine
antioxidant activity and measurements of the inhibitory effects of tyrosinase activity to determine melanogenesis in B16/F10
melanoma cells. The radical scavenging activity of the extract was 56.0% at 700 gg/mL, similar to ascorbic acid (56.9%), in
the DPPH assay. The tyrosinase inhibitory activity of the extract was 52.1% and 73.4% at 100 and 500 gg/mL, which is
also similar to ascorbic acid. In B16/F10 mouse melanoma cells, the extract inhibited melanin synthesis by 56% at 500 xg/
mL, a more prominent inhibition of melanin synthesis compared to extracts from arbutin. These results suggest that extracts
from H. rhamnoides L. have antioxidant activity and skin-whitening effects; allowing their application in cosmetics as a natural

product.
Key words : Hippophae rhamnoides L., antioxidative, whitening, tyrosinase, melanin.
N B 2 o Ze2, defad" 18]a d]olF &4 hyaluronic acid)
- ! N Y Y 23] W 71" S Ealshke &A% matrix metallo-
Az nERCalol XA FAAC tAlel Als
_" '4 ]E }‘, ﬂ L_Eoﬂ—i (e} -O"1 ‘:H ]—Q]— ﬁ' prOtelnaSCS(MMPS)—OJ ‘??]-_ % %_7}_}\] ‘lvy ]ﬁ_u }g/‘_]tﬂ_
78 <IA 3%45] At A W Fatet A 71l XA depde] A 3]0 713 S -=—7<H'o‘]’h i
S A5 .= R T 1L [<] - T =
olsl A QA wl Cz}ﬂc‘j 2Zko] SAJALAS A B ) _ . _
° ‘ EO Come mmme e @ e 33} =31, dihydroxyphenylalanine(DOPA)Z} DOPA quinone
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T=3l1 = superoxide dismutase(SOD), glutathione per-
oxidase(GSHPx), glutathione S-transferase(GST), catalase(CAT)
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2] 31 ,

gk AT A7} ¥ 3 ATHZhu er al 2004, Bajpai et al 2009).
B Ao A ARE-3E e U (Hippophae rhamnoides 1.)
H 2|4 Elacagnaceae)oll &ol= Y9 #Ho 2 T,
2lAlo}, g, sdetof thil = =7} Fol A AP St
3 HZolle 3 s7eARE AElE st ok &
= =T fARSE 22 dullE 9o Yol v
AEE S FgtoA = HEW] U e A
231, 71 9 sea buckthorn, AlH|g]o} Flf =, A} #f
ajee) 5o A o|Fo® BTt BIE v Dol
FohE, @A, {714 9 vEi B3 HlER CoF

Fah, dukx oz Auf 100 g & 3L 2,500 mg F= &
frejo] HlEp C7F a3kl 9], 719, 37|, EntE, G
< 59 FAFES o Bo] FrE vz BaEHdn
(Bermath & Foldesi 1992). B3t dujjolls Fgroln] it &
3] =31 globulin, albumin¥} 22 TA 3} linoleic acids,
linolenic acids®} 22 A|WHAake] dlifo] nf¢- Fom U} &
A} FZ&Eo& Z2]9 5 F(polyphenolics), E 5| E(tocophe-
rol), 7}=2H|=0] =(carotenoids), Z2}HE. =] =(flavonoids) &
o] ks Al Edo] FRH TiEe e A
2 43A Q3(Yang & Kallio 2002), FA= A2 ZAdA]
Wike] ghgfo] BolA o g Eol olEv R ARE A
ot Hud vl Qltk(Yang et al 2000).
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AAZFE FE9 U Fe oy HFES g wil E4F o
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han et al 2007). YL l= quercetin, gallic acid, tannin 52| A3
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Foet xRS 33, st ks et ol AFARI
AT 237t RaEJTHKim et al 2009a, Kim et al 2009b,
Guan et al 2005).
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U (Hippophae rhamnoides L.) €& AH3slo] A3k o}
= A& T #5S g oA 4 HEFE fil-

ter paper(Whatman No 2, Maidstone, England)2 <2} t}

2. M= Hfjt

Ao A3 A EFBI6FI0)E T+ A EF L3l A
T3t murine melanocyte©| ™, Wahd-2 3 sh= Al EF0]
t}. B16/F10 cell2 247} 10%2] fetal bovine serum¥} 100 units/
mL penicillin, 50 zg/mL streptomycin= ¢33+ DMEM(Dubl-
becco's Modified Eagle's Medium) B4 37C & FX5H &
5% CO, WY71 2 vijFste] A@del AHE-sld

3. Alef

£ Aqtol] A-8-# DPBS(Dulbecco's phosphate-buffered sa-
line), mushroom tyrosinase, potassium phosphate buffer, CCK-8
(Cell Counting Kit-8) solution, FBS(fetal bovine serum), DMEM
(Dulbecco's modified Eagles medium), streptomycin/penicillin,
DPPH(1,1-diphenyl-2-picrylhydrazyl), methanol, L-ascorbic acid,
NaOH, DMSO(dimethyl sulfoxide), arbutin®] A]2F&-2 Sigma
Chemical Co.oll4 U3kt B16/F10 murine melanoma cell
2 @ MEF 2o HE ISk

4. M=Z =4

AlEE DPBS buffer? 593(4Col|A] rotationd}HA S5
3] 591) 0.2 gm filter® filteringdt & 22} Th2 59| A
225 pgml, 10 ggml, 20 ggml, 50 xgml, 100 zg/mL,
500 pg/mL, 1,000 pg/mL, 1,500 pg/ml, 2,000 xgmle] %=
= BI16/F10 A3 2] 2]sith 37T CO; incubatorel]A] 48]
7t 73} & CCK-8 assay solutione 50 #LA 92 F 5% CO,
oA 37CE wjdste] 1AIZE WhgAIZ] $ 480 nmel| A k2
=7tk Aol Al 22| 7§ NAD-NADH #4253l
CCK-8 solution¥} HF-8-8}] orange colorZ W Alo] T|H, 450
mme A 2 & 9l Erh S AlE] 7% NAD-NADH®
o] AA 4o, 450 nme] 3= AR A E) HESF negative
control® A EZ ¢} CCK-8 solutionZ} ¥H3-A|Z1 OD#F A&
9 CCK-8 assay solution®] £°]7F ODZLE blankFtoZ cell
viability assayS AT

5. DPPH radical 27H= =&
DPPH o)z AA s AEE =43517] 95t Blois MS
(1958)2] WHZ o] g3t =433t
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Weke 2 343 7h7F o2 = W2 FH]5le] DPPH solu-
tion(0.2 mM DPPH in methanol)@} 1:1(100 L) H]&= vor-
tex 2 TL3 EF3F the 20l 1583 ¥he- T 517 nm
FAwoA 2AsIth A5 FEE 100, 300, 500, 700,
1,000 pg/mlLZ 3191 tZ2Fo2E vehe-S Jrlsigon,
g 93] A< 4kl ascorbic acidE AHE-31A

DPPH radical £7%9 A=+ thS3 22 AAxkxlo u}
2} AlAksld T

DPPH scavenging activity (%) = [1-(S-B1)/(C-B2)]x100
S : A]5¢} DPPH solution®] &3 =
Bl : Alg9} vetge] F3= 3t

C : Wgk23} DPPH solution®] &3% 3k
B2 : Wleh&e] $¥= g

2y

6. Mushroom tyrosinase &4 X{af &1}

wWahd A EZ Aol H Q3 tyrosinase?] TAS =% 5l
nl gI9ts =3 ss G4 Aol SRR 96 well platel] 0.1
M phosphate buffer(pH 6.5) 220 £} &2 5293 747}
OE =9 A8 20 pL 2213 H4F H2ZAWA(1,500
U/mL~2,000 UmL)¥] 20 £LE A E Eet) o] £99)
1.5 mM E|Z221 (2,000 UmL) 40 £LE €1 37CA 10
F7F 9eA17l B 490 nmell A FHEE S5 Th

] ZH-2 phosphate buffer® 33l B]aE 9]3}¢] ascorbic
acidE AH&-sI3IT.

Tyrosinase &4 A =& v o] AL,

Tyrosinase inhibition rate(%) = 100—(b-b')/(a—a'))*100
a: FARAY W T FRE F
b : AlEee] kg
a : IAEYI ST TR
b AR gpdel FRE o

£ o] &ste] Alge Hepd B4 JAlsS SGsIATh Ble/
F10 AlEZE 3x10° cells/wellZ HFg F <F 16A17HS vl
ste] 80% ool WahdAEr) B2 gl &

A2 AT T 48417 wj sttt w el B F wiAlE Al
713F3L PBS(phosphate-buffered saline)2 A2 st1 EHAS
Aglete] MEE 343 F 60Tl 7123 F IN NaOH
(10% DMSO ¥3H 200 £LE 7} 3 80T 2ZFolA 1A]
b AEe] WEpd-S 23] H91th 405 nmellA FEE
e 7 wahd S A E(1 x 10°) 0l Rehd YA S
Hlwslsith Alge] s 5, 10, 20, 50, 100 xg/mLE 2238}

NEE BE

HOoFA o} RATHEETE

AL, M wE 95l arbuting Al 59} LI FEE AEs

o] AT,

8. SHEAN

RE A9 33] vhRo R Zsie] A3gke] $A= SPSS
12.0(SPSS Inc., USA)E AH&3sIlaL SHAE Wt + FF3
22 Yepliolon, AddAate] SAA 942 student’s -
test® 3F1 ™ p Fho] 0.05 PRt o FAIH o2 o]l
Acka Fesdch

Zn ol nF
1. MzZ=M
AEZE=G AP doldle Al XA g5i 84 28

8
2]l NAD-NADH 84S E3l CCK-8 solution} WS35
o] orange colorZ WAo] =& nEZ=gole] FEHE o] &
she AAPE .2 HIEF U dnff 559 Al A&
X 9d &S B16/F10(melanoma cell) A 3Eol A 2|3k 2¥
A= Fig. 13 2ok vl v deff 3585 50 pg/ml
SEoA 86.8%2] M =& AX AEES B, 5 g
mLoA 100 pgg/mL F=7HAE 80% ©]4] AZAYEES
Uebdth 1 o)de] FEoA= AEEo] hAste] 65~
5% AEES HIou 1% % 500 ggmLolA 75%2)]
AEE] 295 Yt A& 5259 AZYEE A
& AFE B LejAe] ey FEE9 77, 400 1g/mLe]
FEolM 44.44%2] ABEES B 31(Park & Jeong 2011) 9
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Fig. 1. Effect of Hippophae rhamnoides L. fruit extracts
on cell viability of murine melanocyte (B16/F10).
Results are expressed as meantS.D. of data obtained from three
independent experiments. * p<0.05, significantly different from
the vehicle.
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o] 32259 -7ole 100 pgmL FEoA 89.5%°] A
Z&S YERNol(Pyo et al 2008) 3-4E L Y& ute] 71
98 AT, HlE U gl 559 AEEA
2 M) Ae] Aol vws| Al EZAYEEC] =AY FAK
o sPgE dm T B &8 o 9F kAol v
Zo = Al Hh

2. DPPH 2iC|Zh &M=

A
—4
ARplse Pt 48] AL ALEE T Yor, 4

& 3359 dists 54 ol= DPPH oz &A% 5%
HE wol o] &ska th 1A oA APE &4 e

= |
Alxzuhg FAste] w3t 2 AYs fildls o2 By
3 Yor, AApFdZE-2 QA YolA] A== Ze
Zlo] o8t walol AWS oAk 2rg o7 o] ew 3 9T}
(Lim et al 2007). DPPHE H] w3 9Py 3t At dS 71X
I e SFEEA sl e B4 ThiA =Y &
A Agol| o) gfr]Zo] LAE o] GAllo] H=H o] & o]
&35to] ksl 95 S5k ErkBlios MS 1958).

HI e W Al 32529] DPPH 2folZ 2A5S &
2 =233 Ay Avtr o iksl Zgo] HL ascorbic
acid2} %A}ﬁ ﬁaﬂr—E— HtKFig. 2). 700 pg/mL FEolA <]
gz aASE EW HER Ui drf FEES 56.0%,
ascorbic acide 56.9%= 71 =& g LA TS BT
HIER] U doff 25 1,000 pg/mLolA 4589%= 2F7t 7+
2% A B, BTl ascorbic acid GA] 53.6%
2 OE sREThE o fAa Age B o A
URA R 7 23] o)A zto]lE Ko 1,000 pg/mL 5
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Fig. 2. DPPH radical scavenging effect of Hippophae rham-
noides L. fruit extracts.
HRF : Hippophae rhamnoides L. fruit. Results are expressed as
mean+S.D. of data obtained from three independent experiments.

(¢ p<0.05).

HIENT U5 Hippophae rhamnoides L) Gl FZE2] ditst &4 2 o g3 815

AME HER U FEE9] ascorbic acid®] 2| &A%
Ho} @ A3E AQuk(p<0.05). T3 100 rg/mLolA 700
rg mL Atole] sZoME d4tsl 2hgo] 73t ascorbic
acid®} frAkeh 235 Yehlo] 7 7te] o4 Aol & B
o|2] Sttt o= HIEW U Fule] F&E2°] DPPH 2t
Zt 227%50] ascorbic acid®t ANl E& Aksl 28]
= Aoz AlgErh

olgfgt A= atsl arprt A guiA i A, AE,
ok T3 melHAle] 70% olE-e FEE2] 100 pg/mL
2 23k Z3KShin JY 2001)9}F B w8lslS ) vlEp U
Gulf FEEo] Pk}t 2Hgo] wrhe 23E Al HAh

3. Tyrosinase &4 X3l &z}
dabd Ao F83 TS st 4ol
t}. 71291 L-tyrosin®] ¥ 4291 mushroom tyrosinasel] 2|3l
Astelo] s s Wepde] F3EE SHToEN FEE
9] tyrosinase AA| 4 IS AESI= WHoZ vy &
I Aol AREET HER] U dnf) FEE9] v 7]E
A E 2AE ZE317] 913 tyrosinase B/ A &2}
A A3E Fig 33 2tk

HIEMH] U5 Full F=5E59] tyrosinase &4 <A &=
Z1&d vl g3t ok g X ascorbic acidel Hlw gk
W 100 zg/mLeF 500 pg/mLAE 52.1%} T3.4%2 5 pg/mL
TEE AT BE s SAE R FolA Ao|7}
Vel ascorbic acid®.T} tyrosinase &4 A3 &3} 2
AIE AATHp<0.05). Y Jung er al(1995)2] Aol A]
Alg, e, 2 FEE0] 20,000 £g/mLe] F& ic"ﬂ’ﬂ
ZYZY 81%, 63%, 59%2] tyrosinase €A A4S JERNA

Tyrosinase™

100 T I
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Fig. 3. Inhibitory effect of Hippophae rhamnoides L. fruit
extracts against tyrosinase.
HRF : Hippophae rhamnoides L. fruit. Results are expressed as
meantS.D. of data obtained from three independent experiments.
(" p<0.05).
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27, WZ gl o7iw|o] gt Bl njm E atel] ¥l AAH(Kim
& Heo 2009)°14 1,000 pgmlL T== A3 J‘ 75-‘4‘ 6.0%.
31.2%, 42.1%% YERASIE: weby o213t & FEae
tyrosinase 24 Oﬁﬂ 39} vl wd & o vlepel U5 dnj
FEELS B} 92 F5olA tyrosinase A o] FAS
Av =& 235 Yedln ol HIE v dufl Aol
Aepd IS Asliste] 7o Ma RS UA|skE 7T
A 2R FE 7FsAe] w2 AR AHEHIATH

4. ME U Hot ABtY ofx| 23t

depd e 2ped e 2 7 E 975 Hoshs JdS spA|vt
g Abhol o8] A=FS WO tyrosinase’} 2443} F
BAARL WSk 1A G249l FEWAL detdel Y
=t ZA)4E, arbutin 52 tyrosinase®] A4S A 5lo]
S M AYS BN oRR wE YRow ALgsn
A h(Iwata et al 1990).

m*am 88 oA FaNE A A Aekd 34 A
e} iAo E(B16/F10) A 3o H]E}“] g duf &

o HE ?47}0}04 u]]olzs"l— ARy uﬂa]_ﬂ /\gﬂat
760} AT} Al = ok Bl arel arbutm-J wald oz &1
% A3k Fig 49 2k VIERD YR du) 58]
depd A oA B3 FE S, 10, 20, 50, 100, 500 1g/
mLol| A Z}Z} 48, 43, 45, 47, 47, 56%= 5~100 pg/mL Ale]

oAM= depd A A A7) arbutin?} vRRPIA| R F
T &R ¥ vEh] fsdth v g3t e
arbutin®] F3}e} Blwe w) F= 10 pg/mLe} 100 1 g/mLeoll

*
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Fig. 4. Melanogensis inhibition of Hippophae rhamnoides
L. extract on melanin synthesis in B16/F10 melanoma cells.
HRF : Hippophae rhamnoides L. fruit. Results are expressed as
meantS.D. of data obtained from three independent experiments.
(¢ p<0.05).

olaly -

7 oMo} fekiRa s

Me T azte] FAA R o)A Aol7t gle Ao B
o} arbutin?} FAMF VL A= & F Tk 22V F
20, 100 pg/mLOA = 45%, 47%2 tZ2T<] arbutin 2T} ﬂ—
A AR 1 2] FRoAE arbutinE T E37} =
A Jebta, 5% 5 pgmLe 500 pg/mLolAE arbutin?}
oA zte] & vehfo] HIeR] U dulf 552 Al W
dAepid A A B3t o 52 AHE B sA|vt
FE7E S7He] wEt oAl Bt deshs s o AR
e YERA Z3THp<0.05). o€ Fxo| wE mzhd
A Al EHE dolir] 918 ¥ B2 A7t desitta
Holzlnh Ad Ao ejAo] FEE9 4F 100 rg/mL
ol3l F=ollA 14%<] JA| 23K Park & Jeong 2011)<} Bl
shd BIER W el 250 depd A oA &=
ity & 4 ok

olggt Az}, HeM UFFwr| FEE0] tyrosinase A
e} Aol Wepd A oA 3t e A o' Hot

m g3t a3 9EE s A #AT 5 U9
2 o

£ A= v Y5 Hippophae rhamnoides L.) @l 3
=59 ofg] &4 B kst S m g3te] {84
S golRr] 93] DPPH 4&4%, tyrosinase 4] <A &3}
2 AEZ W depd AT A e ATtk HER
UF o F&E2] DPPH &A%< H| a9l ascorbic acid
oF frAteHAl 2 Akt 39S BolF]lth B tyrosinase
A4 A4 THE 100 pg/mLet 500 pg/mLolA 52.1%%}
73.4%= YER BIER U Gl FEEC] nw Z-gof gl
o] tyrosinase &4 A<} JAiks} 2Fgo] FA#o] drha A}
SET AZ W depd A dA BHE S Ao 4
2hd A oA EI) AlRBE 5, 10, 50, 500 1 g/mLolA]
48, 43, 47, 56%= YERH v¥} F37}F 93 arbutin Tt
37t A4 JETE @444 Al AskE Aol dEid A
2 A Ao 534 O]E]—— Oﬂ:rl H 31(Miyazawa & Tamura
2007)°ll 278t & W & A3 AFA ilst a3t -
=3} ascorbic acid3} ‘rr/‘}L sFakel a3 YeERSI=d o]
= I3 Y GHAHALE = dzhd A A AA =
Hof o3 njy} g5 —%—%Q = AT} 283 tyrosinase
AA Ze] AF Ay JA] depd i 63"3% A A 7] 3L

ofe] @Alg] F1ato 2 glste] vlw 2% el F8
@ 4B sl B Zolehs RS Atk

ool Aol HEHHL, BIUIL, ofr| it A Re] FRa
MR L vl FEBe nlu) mvksl gake wule) o @
Webd A2 G4 oA 4ol S5 V14 2D An2A
nu SgFEOR o) §o] e Ao Angr



22(6): 812~817 (2012)

3l

Mo

Bajpai VK, Yoon JI, Kang SC (2009) Antioxidant and anti-
dermatophytic activities of essential oil and extracts of Mag-
nolia liliflora Desr. Food Chem Toxicol 47: 2606-2612.

Bermath J, Foldesi D (1992) Sea buckthorn (Hippophae rham-
noides L): A promising new medicinal and food crop. J
Herb Spices Med Plant 1: 27-35.

Blios MS (1958) Antioxidant determination by the use of a
stable free radical. Nature 18: 1199-1200.

Chauhan AT, Negi PS, Ramteke RS (2007) Antioxidant and
antibacterial activities of aqueous extract of sea buckthorn
(Hippophae rhamnoides L.) seed. Fitoterapia 78: 590-592.

Eberlein-Konig B, Placzek M, Przybilla B (1998) Protective
effect against sunburn of combined systemic ascorbic acid
(vitamin C) and d- a-tocopherol(vitamin E). J Am Acad
Dermatol 38: 45-48.

Geetha S, Sai Ram M, V. Singh, Ilavashagan G, Sawhney RC
(2002) Antioxidant and immunomodulatory properties of
sea buckthorn (Hippophae rhamnoides)-an in vitro study.
Journal of Ethnopharmacology 79: 373-378.

Guan TT, Cenkowski YS, Hydamaka AA (2005) Effect of
drying on the nutraceutical quality of sea buckthorn (Hippo-
phae rhamnoides L. ssp. sinesis) leaves. J Food Sci 70:
514-518.

Halliwell B, Gutteridge JM (1990) Role of free radicals and
catalytic metal ions in human disease: an overview. Me-
thods Enzymol 186: 1-85.

Iwata M, Corn T, Iwata S, Everett MA, Fuller BB (1990) The
relationship between tyrosinase activity and skin color in
human foreskins. J Invest Dermatol 95: 9-15.

Jung SW, Lee NK, Kim SJ, Han D (1995) Screening of tyro-
sinase inhibitor from plants. Korean J Food Sci Technol
27: 891-896.

Kim IC, Heo SS (2009) Antioxidative properties and white-
ning effects of the Astragali Radix, Atractylodis Rhizoma

HIENT U5 Hippophae rhamnoides L) Gl FZE2] ditst &4 2 o g3 817

Alba and Acanthopanacis Cortex. J of the Korean Oil
Chemists’ Soc 26: 110-116.

Kim JE, Chae KY, Park SN (2009a) Antioxidative and in-
hibitory activity on tyrosinase of Hippophae rhammoides
Leaf extracts. J Soc Cosmet Sci Kor 374: 265-273.

Kim YN, Kim KM, Park MH, Kim KH, Im SH, Park YH
(2009b) Analysis of chemical composition and anti-oxidant
properties of extracts from sea buckthorn (Hippophae rham-
noides). J Appl Biol Chem 52: 58-64.

Lim SY, Leem JY, Lee CS, Jang YJ, Park JW, Yoon S (2007)
Antioxidant and cell proliferation effects of Acanthopanax
senticosus extract in human osteoblast-like MG-63 cell
line. Korean J Food Sci Technol 39: 694-700.

Miyazawa M, Tamura N (2007) Inhibitory compound of tyro-
sinase activity from the sprout of Polygonum hydropiper
L.(Benitade). Biol Pharm Bull 30: 595-597.

Packer L (1994) New comprehensive biochemistry, In CA.
Rice-Evans & RH. Burdon (Eds.). Free radical damage and
its control. Elsevier Science, Amsterdam. p 239.

Park JA, Jeong SH (2012) Melanin Inhibitory Activity and
changes in melanin and erythema values of Rumex crispus
L. extracts. Kor J Aesthet Cosmetol 10: 291-297.

Pyo YH, Yoon MY, Son JH, Choe TB (2008) The effect of
Celosia cristata L. ethanol extract on anti-oxidant and anti-
aging activity. Korean J Biotechnol Bioeng 23: 431-438.

Scharffeetter-Kochanek K (1997) Photoaging of the connec-
tive tissue of skin, In H. Sies (Ed.). Its prevention and the-
rapy in antioxidants disease mechanism and therapy. Aca-
demic Press, London. pp 639-655.

Shin JY (2001) Screening of natural products that have acti-
vities against skin-aging. Korean J Food & Nutr 14: 568-
572.

A Fm2012d 99 24Y
HZ5A: 20124 129 269
A #2012 124 29Y



