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Cosmetic Antioxidant Activity of Akebia quinata Fruit Extracts
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Abstract In order to verify the effect of using functional cosmetic ingredients for skin beauty, the
composition and content of some phenolic acid and flavonoids in the hot water and 80% methanol
extract of Akebia quinata fruit pericarp and seeds were analyzed, and the skin care antioxidant activity
was investigated. The results are as follows. Total polyphenol and flavonoid contents were found to be
higher in pericarp extract than seed extract in both hot water and 80% methanol extract. In the
analysis of the composition and content of phenolic acid and flavonoids, two kinds of phenolic acids
were identified in the hot water extract of pericarp, 6 kinds of phenolic acids were identified in the
80% methanol extract, and one kind of flavonoid. Two types of phenolic acids were identified in the
hot water and 80% methanol extract of seeds, respectively. DPPH and ABTS radical scavenging activities
tended to increase in proportion to the treatment concentration in both hot water and 80% methanol
extracts, and antioxidant activity was found to be high. Therefore, from the above results, it was found
that the hot water and 80% methanol extract of Akebia quinata fruit pericarp and seeds contained
various kinds of phenolic acid and flavonoids, and the antioxidant activity was also high. It is believed
to be of value as a natural antioxidant in skin care cosmetic ingredients.

Key Words : Akebia quinata fruit extract, antioxidant activity, phenolic acid, flavonoids, skin care,
functional cosmetic ingredient.
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wEha o] AT A= @%Z}(iﬁ?@%, Akebia
quinata)®] #}3| ¢} R SkS H4=(hot water)<} 80% H

EFS-(methanol) 2 FZ3}] ¥ =4 phenolic acid) 3
Z g} H -0 = (flavonoid) o] A ¥ S EAJsla,
olF FEEEY FHVE A @Al gloiA A5 3t
ARStEE 271710 7554 s 9
5 £ doluua} &b, AT AFE
A Aol gk 712 AArEA &8

uf

2.1 NEZEE 2 24

B o1 At

. A1 Sl st A, 9
AR5 g—‘ ZF< 50 mLell ¥z, 1007 1
5

—70°C°ﬂ/\1 4 3 3 freeze
ase, FD5508, Korea)oll Al 7Ax3}

e FE2E2

dryer(H Shin Bio
Hom, 80% wE
evaporator(Eyela Co. N—N, Japan) <} 40C2] water
bath(Eyela Co. SB—651, Japan)E ©]-&3to] 75%
& At Agel Waw A% AnE Ik

joe}

rotary vacuum

flavonoid =

Z polyphenol % S42 717t 25 0.5 mL
ol 2% sodium carbonate 5 mL& ¥, &3] &%
g oy 28 AIEE FRTE o] ¥ 50%
Folin—Ciocalteu's reagent 0.5 mLS Y3l thA] 308
o] WEAIES o 750 nmellA]
(Shimadzu Co. UV—1601, Japan)& ©]&3
= SAS 254 A Al catechol S /\}%o

catechol(mg%/100 mL) %

2.2 % polyphenol¥} &=

!, polyphenol "'E.L‘%k
Sk s} =3 F flavonoid &9 S92
mLol| diethylenglycol 1 mL< ¥ 2 &3
1N sodlum hydroxide(w/v) 0.1 mLE ¥< g, &
33k & 37°C9] water batholl A 1A]3F &-<F k& AIA
t}. o] % #4357 (Shimadzu Co. UV—1601, Japan)
2 420 nmolA FFE=E SA SIS olu) v
Alggd il Z47ke] & vl E AHE-SFITE ruting
ARgste] EEAAS FAdekal, ¥ flavonoid FES
rutin(mg%/100 mL) Y=

2 A,

2.3 Phenolic acid®} flavonoid ZAd & =

Phenolic acid®} flavonoid #41& $13F A|ae €
T FEwe] A AR A7 1 gl S 20 mL ¥
100°ColA A7t = 3 the, 54 dx3ste 283k
i1, 80% HEhE: FEEL 74%-‘4 Als 1 goll 80% et
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3] %%fﬂ E‘r° zofﬂ 5,000 rpmﬁ’_i
QAR & F s S oIt o] £ 40C water
bath(Eyela Co. SB—651, Japan) 9 olA rotary

vacuum evaporator(Eyela Co. N—N, Japan)= o]-&
std e EAT B AR A A oE

methanolol] &3} A]# 0.45 m membrane filter= ©]
7 3 ARgsST
Phenolic acid®} flavonoid A gL

HPLC(high performance liquid chromatography,
Sycam, Germany)& AH&-3F31 3L, pump(S2100), auto
sampler (S5200)<} photo—diode array(PDAS, 3210)
HE71E AHESHA Y 72 Watersiit 9] sunfire ODS
Cis(4.6 < 250 mm, id. 5 me Cis guard
column(4.6 X 20 mm, i.d. 5 m)& AF&SSTH A&
o] Bl & 71879 &¢] 2L Jang et al, [12]2] ¥
Hell F=ak3ith.

2.4.1 DPPHell ] dAtzols 574

Ak B} Aot FEE Z47ke] AR 100 pl (S
&% 50, 100, 150, 300 gg/mL)°l 100 mM
Tris—HCI(pH 7.4) 400 ulE AHzZlskaz, 500 uM
DPPH(1,1—diphenyl—2—picryl hadrazyl in
Methanol, Sigma—Aldrich, St. Louis, MO, USA) &<}
500 plg P & E3ekith Hhg-ES Ao A 2048
Tk AHE F Sl HFFEAR 517 o IR A F
AEE SABG oY dlx2TE & A7t &
& AZE il ARgEtglon, ¥ dRTRe
BHA(1 mg/100 mL in methaol)®} BHT(1 mg/1 mL
in methanol) & AF&-3ko] HaLsF3iT).

AAF TS A RS b 23 AURskA] e 3]
THEE v Aol wek wEEE Uehldeh
Electron donating ability (%) =
100—[(OD of sample/OD of control)>*100]

2.4.2 ABTS &z 54
ABTS(2,2—azinobis(3—ethylbenzothiazoline—6—su

Iphonic acid]) &tt1Z 545 ¢l8te] ABTS 7 mM¥}
potassium persulphate 245 mM< 24A17F &9F 94
of A3k kil ABTS drol-2 B AR v, 30°Cel]
A 2 B E AN 25 734 nm Tl A
236}04 gkel 0.7(£0.02)¢] ¥ o eh&=
F ABTS €9 3 mLoll &= 30 uL
kT 30°C°ﬂ/\1 20%-7F 92171 tFS 734 nmoll A
FHEE SAETE ABTS H)Z 24%5(%)2
2] ofste] dojxl A#E ALtete] YERIAT
ABTS radical scavenging ability(%) =
100—[(OD of sample/OD of control)><100]

3. A3 2 w1

=

3.1 % polyphenol ¥ flavonoid &=

Total polypheno

OTotal flavonoid

| and favonoid

Tortal palyp
o w
1
L+
H

pericarp seed pericarp seed

Hot water BO% MeOH |

Fig. 1. Total polyphenol and total flavonoid contents of
Akebia quinata pericarp and seed extracts(mg/g).

* Total polyphenol contents were expressed as catechol equivalent.
Total flavonoid contents were expressed as rutin equivalent.

% polyphenol ¥}
ig. 1dlA B upel Ao F
FEEAAE 1576

WL 10.23 + 1.65 rng/g o1, ASHFEE2 2.90
0.17 mg/go & 33 FZEo] M]% FEEMRT
oF 38 A% 2 AoF Vet F flavonoid T
ol M= Hulo] 4 FEE-2 9.58 £ 0.64 mg/g °IA
31, Ao 355 0.24 £ 0.06 mg/gl & YERY, 7}
oA <F 40u) =A YERTE B3 80% wEke: FEEC]
FHo A= 3.10 £ 0.73 mg/g ©IAL, AAFEES
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0.52 £ 0.26 mg/go.2 T}u] FZE0] Kot FZEo A
HUx of 6u) & Aoz eyt

ole} Ze ZAIYEER E w AEA FAIeo F
polyphenol¥} flavonoid &S F 714 ¥ R ot

ZEoA B Y5 w2 o2 vehd, 3ikst
% w3 w5 AoR AR, o]E FEES V)T
A FEE] 9EE 8 o R Alm AT

ol¢} FAFe A2 Kim and Youn[18]-2 v} =}
F3 A9 E 70% el 1:109] HEE FE3 7
polyphenol¥} flavonoid &S ZAFS A3} 350
Al B} BFjel 4] g A YERgTha Bagk \f 9l
o] o] Ao Aol FAFSH Aot

phenolic acid®} flavonoid A3 1 kg #43}
7] 9)5ted, 15719 BFEL T vaste] 82 phenolic
compounds®} flavonoidse] =4 % &8 HPLCE
438 A3Z Table 1o YeERNATE

AxA} vhule] 49t 80% Hehe: FEE9] 157
vl stod AL
3t A3}, 4o A= chlorogenic acid®} p—courmaric

acid 2] g9l F Ao, flavonoid A& 1A

phenolic acid®} flavonoid F&+& 23

orokar, acid=  107.18  pug/g,
p—courmaric acid 40.298 ug/go. & }E}RTE 80% W
RO R gallic

chlorogenic

chlorogenic

BFS FELE o)A E phenolic acids

acid, protocatechuic acid, acid,
p—Coumaric acid, t—Coumaric acid, rosmaricnic
7F 8= F 6%F0] EAE %o, flavonoid 432
2+ quercetin®] 16.615 pg/g 1=t} phenolic
acids A%l A+ gallic acid”} 236.653 pg/go 2 7}
% ol EA3ST
TS ARzt Kk A FEEAAAE 2FY
protocatechuic acid®} p—coumaric acid’} &<1% )
i, 80% WEe FEEAE p—coumaric acid®}
rosmaricnic acid’} #QI= 21, flavonoid A&

o

Ao} 80% mlEHE FE2E BFolA] FER1EA] Fu).

3.3 xtsteAd A7t

3.3.1 DPPHol| 93t gtz 2AEA

AL zte] wulol Koke] 49} 809 HEkS: FEE9
DPPH radical 27 24& A9 A3}= Fig. 204
B upe} g

W) A4 FEEA = A2ER(50, 100, 150, 300
pg/mL)ol  wet DPPH #rjz 4o
49.0740.05, 68.23+0.07, 70.75+0.03, 73.20£0.6%

22}

Table 1. Composition and contents of phenolic acid and flavonoids isolated from Akebia quinata pericarp and seed

extracts.
Contents (ug/g)
Compounds pericarp seed
Hot water 80% Hot water 80%
MeOH MeOH
Gallic acid - 236.653 - -
Protocatechuic acid - 189.02 184.326 -
Chlorogenic acid 107.18 111.225 - -
Caffeic acid - - - -
Hydroxybenzoic acid - - - -
Phenolic acids Isovanillic  acid - - - -
Ferulic acid - - - -
p—Coumaric acid 40.298 159.544 32.792 22.727
t—Coumaric acid - 6.2 - -
t—Cinnamic acid - - - -
Rosmaricnic - 705.7 - 96.92
Rutin - - - -
Flavonoids Taxifolin - - - -
Quercetin - 16.615 - -

—  not detected
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0 Hot water pericarp

1 Hot water seed

80 - BO% MeOH pericarp =
# B0% MeOH seed 5

70 £ =

50

50 2

40

DPPH Radical Scavenging Activity (%)

150 300 BHA BHT
Concentration {ug/mi}

Fig. 2. DPPH radical scavenging activity of Akebia

quinata pericarp and seed extracts.

* DPPH radical scavenging activity was measured by 50, 100, 150 and
300 pg/mL concentration of hot water and 80% methanol extracts.
Butylated hydroxy anisole(BHA, 300 gg/mL) and butylated hydroxy
toluene(BHT, 300 wg/mL) were used as a positive control.

o|AaL, 80% HEFS: FEEAE= Aol ue 22
20.44+0.06, 28.55%0.04, 39.75%+0.02, 70.05+0.04%

= Ueht d4o} 80% HeE FEE BT AEert
Z7}8bo)| W} radical 27 BAE Z71EE Ao

A ]80% e 2aguc o
WA st Byl ¥ B ols} e 73}
C oBARHOE fegel AL Acw o

(p<001). Z18f1} o] & BT v+ A% BHA, BHT
o} Hlustod A= vk ghol AR, #9| eFESE 100
pg/mlL A ol FEoIME Fitalsol 68.2310.07%
2 et ditslsoe] 4dE] & e & ey
Aok A4 FEEAAME ZbzE 19.6140.09,
29.47+0.03, 37.3540.03, 60.04+0.06% ©]1.oH,
80% wehE 5
42.5240.04, 6

= ‘r%% SR

ol A= 20.07+0.04, 32.03+0.02,
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sl S48 A A3 Palsl 4L T gFEA
o= Frfehtal a19la[20], S A} ﬁMﬂ ofeke
%59 DPPH 2ht|7t 8438 Avji A3} $58ithar 1.
gk uH21] 9o o] -] Avfe} FARE AvlE BT

=8l
457+

=

Ir

P%
FIO r

radical A

3}
=

od

=T

il

-
7

o

o
=
o

do Hf o
o 1o rl
ol
r
ﬁ
é‘.:

»gm

— o

/\éo

ﬂlﬂ. :1;)

A

oo,
r-|~
_L4

o

3.3.2 ABTS®l st o)zt AAEA

AEA} Fu| e} Aote] B4 FEET} 80% HE
ZE29 ABTS radical 227 &84S AHE @-L}—‘ F1g
3olA B upel Pt

B3] ¢ F2 B A= AEEE(50, 100, 150, 300
rg/mL)oll whek ABTS 2htjzt &4do] 4+t 51.4140.02,
74.61£0.10, 85.8140.03, 85.06£0.04%°] A 3L, 80%
HES FEZEAE 24.2840.02, 36.52+0.04,
52.69%0.05, 84.7240.03%= VFER} A9} 80% et
= F2E BT AEERY T wE radical 271 &

dol S7FERI =3 A FE=ol Uﬂ‘:&% FEEHL

WA ABTS etz &7 $4e] & 33E ngl,
olsh e A3k BATH 0L Felgo] Y= Ao

YERATHp<001). 18]3 33 EF FEE2
BHA9} HlaLsle] 100 pg/ml 2] o) -5 %

Shso] T Ao R YEhdTh B3 Aot G5 FEE
AE 247+ 15.2740.02, 24.62%0.05, 37.3240.03,
66.43+0.04% ©lom, 80% "Ere FEEME

22.10%£0.06, 25.36%0.03, 37.63%0.05, 66.74+0.05%
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7}oll whe} ABTS radical 274 Aol wolA= Has
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Hehs FEE0] wEd et vlud AR AEks o
ER At

BO% MeOH pericam [ o
5 0% MeDH seed

ABTS radical scavenging activity |%)
w
o
1
1
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=0 100 150 300 BHA
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Fig. 3. ABTS radical scavenging activity of Akebia

quinata pericarp and seed extracts.

* ABTS radical scavenging activity was measured by 50, 100, 150 and
300 pg/mL concentration of hot water and 80% methanol extracts.
Butylated hydroxy anisole(BHA, 300 pg/mL) was used as a positive
control.
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