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Abstract In this study, we investigated the antioxidant and inhibitory activities of different parts
extracts of Akebia quinata. The extraction yield was extract from Akebia quinata fruit by hot water
(AFW) slightly highest 25.23+0.21%, in all parts exceeded 20%. Antioxidant activity tests showed
superior activity in the leaves, suggesting that total phenolic and flavonoid compounds contributed
to this effect. 1,1-Diphenyl-2-picrylhydrazyl (DPPH) and 2,2'-azino-bis (3-ethylbenzothiazoline-6-
sulfonic acid) (ABTS") radical scavenging activities, ICsy values of 41.67+0.62 and 36.22+0.10 p
g/mL were determined for the extract from Akebia quinata leaf by 70% ethanol (ALE), respectively.
The xanthine oxidase and tyrosinase inhibition effect ICsy values of 371.62+2.06 and 196.16+0.98 pg/mL
were determined for the extract from Akebia quinata leaf by hot-water (ALW) and extract from Akebia
quinata leaf by 70% ethanol (ALE), respectively. The reducing power showed an increase in
effectiveness as the concentration of the extract increased, AFW was the highest with 25.23+0.21%.
The results suggest that the Akebia quinata extract possess potent antioxidant properties.

Keywords Akebia quinata, phenolic, DPPH, ABTS', xanthine oxidase

1. ME

O E(Akebia quinata)S O5g=TH(Lardizabalaceae)?] ¢ A ER = #ulo| ofyzt &
=} i oA AMFEIL lth(Lee 5, 2013). 052 TR0 Hom 0 FHF9 dol=
S m HEol FE Hol glor Ae wek 98 BeUgos et unshn BL ot

oajck Sl BRI U Y B2 ABOR W, Ralok Pl o2 A
(Kim, 2016b). 0E-L =3} gotof| g7/} Q1= AFEUI} oleanolic acid, betulin 53 242 88
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Physiological activities of Akebia quinata extracts

ERAE0] Bt A(Mimaki 5, 2003), 08 U] & 23
9] At AFHRim F, 2006), OF Fvo] FAtet A
A¥KLee 5, 2013) 5°] AUtk EIL, A= I, £7], A &
Fodo] mE AR Ao Wt ATEE 7fEFAYol(Heo
5, 2005), A E U (Lee 5, 2011), SLHE(Woo 5, 2005),
F}(Chung, 2010) 5°] EI =, 1=y 059 drf, &
7], 9 & FoEol e I ¢ ofekE FEEf Bt st
A= mHgE Aol

2T 50| F7elal Y 559 IR Adf ARAE
o] 77}l #et Aol FoRIWA AH o 3t A &
ot Agds Ad 71540l e AR e 8t 5
7Flal tHKim 5, 2013). 215 A o7t 2|5 9 oA
e ZZo] Hi= AL YA U= FAtet EF2 Aol A
M STl At dS S3AIZIth(Pisoschi®}
Pop, 2015). AlUi= S4tad] HEgt A= Qls) 4k}
AEFA7F AYSH, AL 29| &4, DNA W9, A it
3} 52 2279, E3A7IAY 2 ARe] f9lo] Hal St
(Lee &, 2014; Liguori 5, 2018). A E22 o]zjst &4
AHF] S A 2 AASH Alet AEHARRE AlE
£ Hoske A skl Ath(Lobo &, 2010). FAFSH] &
3HA] FAISHA| 2 4] butylated hydroxyanisole(BHA), butylated
hydroxytoluene(BHT)o] AH]31 gLoLt, A17] ol el E4
2 2 M 59 £A%0] d4E Bl HAEIL qlof obd
S AAEoNA et AR £49 7fto] 8 sltK(Carocho
@} Ferreira, 2013; Farag 5, 1989). 2| @45t 2490 H&,
Sehuicols 5o fag H¥ol 484 AAES] Yol BH

wo] glof M FAtsHAo] Bt A7 A&H 0w AP
o, oe A& P T12]al oRE Fopo 8L 9]
Ch(Zhang &, 2015). Al=oA Filet 288 &3 WH2
2 FE GeFENHo] ARBHIL o, R FEHe I
FEHEY IS @S5I, 52 72 288 UE
Ye Aoz dHA oge52y B3 380 A

FE I 9l

TEbA 2 dolAe S Qe Al A shuel &
2 @ul, €71, 99 FHER Yiro] 42t A9t 70% o=
2 &z FE51L, 3229 FAte E A B4 aE |
5 2A5te] dAze] ibet B A= 7154 2A4=
28 % M 7S FotE A skt

> Bl

N
=
Hu
i
0x
IE

S5 AT oAl 20234 5L A AH5HA
T2E =2 3ol Aste &
S AASKL, 239 @, o, £7] FAEE o] Hget

3712 Ad3t T 10 g, 50 g, 100 g FE AZASHA -75°C
deep freezer(MDF-U52V, Thermo, USA)O|A EHSIHA Al
ol A8kt

B Lo AFRE AJ9FQl gallic acid, quercetin, ascorbic
acid, 1,1-diphenyl-2-picrylhydrazyl(DPPH), 2.2'-azino-bis(3-
ethylbenzothiazoline-6-sulfonic acid)(ABTS"), xanthin oxidase,
xanthine, tyrosinase, BHT+= Sigma chemical Co.(St Louis,
MO, USA)IlA FUste] ARESITL, &0 ARE &rle
S5 FYsto] Aol ARESH

=u=

22 F=E HZX

o509 g, 9, &7] Fd FEE9 A 242
517] ol G 2 oSS AREsto] 52 PSSt o
FEEY AxRe 35, 55 4 58714%51 A E
FEEZ A& 50 gofl 10819 33} FHSE Eo] 85°C, 34
7F FE5t9oH, &2 HHE 33] 443 & Whatman No. 4
o] E o] &sto] sttt e FEE2 AR 50 g7
10812} 70% ofghE |8HZ El 70°C, 3AIZF &332,
&2 ¥HE 33] HA|SE & Whatman No. 4 oA 0]85
of ojalstoict. E4 E 70% oEEE FEF 479 2R
3] A 4] F¥-5=7]|(Roravapor R-210, BUCHI, Switzerland)Z
AW 51, FZEAZI|(FDSS10SPT, Ilshin, Korea)S
ARgSEo] -75°Col|lA B2 AXTE & ZekAE £7]0 Hoba
-75°C9] deep freezer(MDF-U52V, Thermo, USA)°] E#5}H
A o B B 70% oehE FEEc] At A 3
7 S5l 181 AR &2 7 FEE9 FE
A A7 A digt Z Alm FE2EE 5EAXT o &
Aol MELZ A&

7

—_

i

R |0 of

2.3 &= 2% 2%

oF RO d& 2EE 9 70% oEe FEE9 FH=

S}FL Folin-Denis W02 ZA5F%th(Gao &, 2000). Z+
F25 1.0 mg/mLo L2 XA thgof 50 pLo] Al5S
1=

97, 0.7 M BERHXYEE ZFEHES 50 uLE Y2 T Folin-
Denis AJ¥5 50 pL o] & 412 thg 602 52t AR0fA vt
SAIFT T4 E 750 nmoj|A] B335 A (UV-2001, Hitachi,
Tokyo, Japan)Z =73} oM, FEEZL gallic acid2 HF

TS A T 3= FFS Aot

24 ZECHEE0/E e £

OF RO A4 225 9 70% JHE 259 FER
0] = g2 Moreno 5(2000)°] AR WS thadt 2ol
St} 100 mg®] 7t F2EE SFF 10 mLo] =91 &

0.1 mLE Y1, 10% AI(NOs); €9 0.1 mL, 1 M potassium
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=
EFEAL querceting AMEoto] AFAES 23 oS oF

S gEsho

2.5. DPPH EiCjZt AAHS =X
OF RoE IF FEE 4 70% g FEE9 DPPH
U] 2452 Blois(1958)0] AA|3t S 22350 =4
stk 2 A28 120 pLo] 045 mMe] DPPH(L,1-
diphenyl-2-picrylhydrazyl) €9 60 uLE €1l Z&3t o3,
158 &<t BAgE & 4% 517 nmol|A] EFF A (UV-
2001, Hitachi, Tokyo, Japan)E ©]-&5}o] &4ttt FA o
ZF-E L(+)-ascorbic acidS ARR-3}Ich

i

DPPH 22 2:715(%)
= (27 F8e - AR 85 / diE2T 285 < 100

2.6. ABTS" 2i0jzt 27 24 5%

OF H9d A4 2EE ¥ 70% g $5E9] ABTS'
ST 47 SHS Re 5(1999)9] WS Wslol 24519
t}. 7 mM 5Z9] ABTS' &} 2.4 mM potassium persulfateS
Soz BYT ¥ Aeolq We ATIIL 1242 A B
SFoict. o] &AL 734 nmo A FFE Fhol 0.70] HEF 54
st AlE 100 pLet ABTS™ €9 100 pLg 233t o

H2F A0 ¥EEZ A171AL, 734 nmof|A EFFEA(UV-
2001, Hitachi, Tokyo, Japan)Z S3=5 24519t I o
ZFL L(+)-ascorbic acide ARESFITE

ABTS® 2tz 47 84(%)
- (2T FBE - ARE/E TR / 2T FHE < 100

2.7. Xanthine oxidase Xj5ff =& =&

o2 RO A 228 1 70% g $EE9] xanthine
oxidase A3l AL Stripe?} Corte(1969)2] WHO 2 =43}
Aot ZF A& 0.1 mLe} pH 7.59] 0.1 M potassium phosphate
buffer 0.6 mLO]| xanthine(2 mM)& %91 714 0.2 mLE A
7FetTh. 18]2 0.1 mL] xanthine oxidase(0.2 unit/mL)E
Yy 58 59k 37°ColA HRgA]7]1, | N HCIZ 1 mL Y1l
93-S HAAF . SHEHol B/ uric acid= 292 nmof| A
EBF=A(UV-2001, Hitachi, Tokyo, Japan)Z =73ttt
HZTEZEA L(+)-ascorbic acidE ARSI LY.

Xanthine oxidase inhibition(%)
- (T Y= - NS THE) / AT FHE * 100
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2.8. Tyrosinase Xoff &4 =X

OF R A5 2E2F 9 70% oEE FEE9 tyrosinase
Aol 84 42 Yagi 5(1987)2 HRHCE S50 Alm
0.5 mLe} 0.175 M9] sodium phosphate bufferE- 0.5 mL -2
& L-DOPA 0.2 mLE ¥ &85ttt 1 th2 110 unit/mL
mushroom tyrosinase 0.2 mLE g0] 25°Coj|A] 28 59t vk
AAT T3BEE 475 nmof|A] 33535 A(UV-2001, Hitachi,
Tokyo, Japan)Z &743}tt. HRZFLEA] L(+)-ascorbic acidS
AT

Tyrosinase inhibition(%)
= (27 3% - AR F85) / dI2T F85% < 100

29 285 5
oA

A5 FEE L 70% oEE FEE &Y
Wong3} Chye(2009)9] 380] Az} Z5eHenh. =
Az ZF A& 0.5 mLE 0.2 M9 phosphate buffersS 1 mL
H2 o2 1% potassium ferricyanideE 1 mL @1 E3sict,
1 o 50°C, 3027 HRGAIZ] & 202 WZHAZ]AL 1 mL
o] 10% TCA9} 71317 108 52t WSAZT ¥l 05
mLE A 1 mLY 2559} 0.1%9] FeCl; 0.5 mLE &7}
SHATE 3T 700 nmoj|l A &3 = A|(UV-2001, Hitachi,
Tokyo, Japan)Z Z74J5Iith. 272+ BHTE ARSI

= Ho
oF Fod

2.10. &A%/

2 Ao AgPd BE AP 53] GhE S of
E A3 gh2 Ya=EFuAE Yepfct. R Ay A3}
SPSS 27.0(SPSS Inc, Chicago, IL, USA)S o]-&s}o] HAL
A(ANOVAYHOo 2 A5} 0™, Duncan’s multiple range
testE ©]-&-5t0] p<0.0594 Aol Folid= HSSHTh

xR

‘Q‘U:‘{’

i}

Ao rfr K

20

3. 214t ¥ uF
31. OF 2o/ £289 8 Sl ¥ Za-0/=

SH2F
oo

23.00£0.19%% A3 &7] =) vldf g FE2E9] &
o] Foth tho=Z 9 A5 FEZE(ALW)O| 21.44+0.40%,
o] oEFS ZZE(ALE) 18.11+0.35%0]H, £7] 94 2ZE
(ASW) 17.59+0.45%, &7] oflgt& FZE(ASE) 14.03£0.39%

Folgith. M F2EL AP L £ 52 52
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Physiological activities of Akebia quinata extracts

Table 1. Yield and total phenolics and flavonoid contents of extracts from each part of Akebia quinata

Samplesl) Yield (%) Total phenolics content (mg GAE/g) Total flavonoid content (mg QE/g)
AFW 25.23+0.219% 18.30+0.26° 0.88+0.01°
ALW 21.44+0.40° 37.29+0.10° 3.61+0.09%
ASW 17.59+0.45¢ 19.19+0.05¢ 1.73+0.08°
AFE 23.00+0.19° 19.07+0.02¢ 0.97+0.02°
ALE 18.11£0.35¢ 39.88:0.08" 3.49+0.14°
ASE 14.03+0.39° 22.14+0.07° 1.68+0.06°

DAFW, extracts from Akebia quinata fruit by hot-water; ALW, extracts from Akebia quinata leaf by hot-water; ASW, extracts from Akebia quinata
stem by hot-water; AFE, extracts from Akebia quinata fruit by 70% ethanol; ALE, extracts from Akebia quinata leaf by 70% ethanol; ASE, extracts

from Akebia quinata stem by 70% ethanol.
YAl values are mean+SD (n=5).

Means with different superscript letters () in the same column are significantly different at p<0.05 by Duncan’s multiple range test (a>b>c>d>e).

O

| 2750, AHISiolA A8Ao] Aok s A 2
Bo] 289 0% o]0 & HIHHPark 5, 2003). ©
S9N EE 2N 10% o4 & 8 BT
Q0] Ardate] 2AzA Fseeia Az

g0l ZASHE HiE ShEEol Eepuol=t Al 3
A2 Agstn, E2ulE SRHES hydroxy radical 3
superoxide radical 2753 Ho] lon, ETtRL-0|EE=
alkylperoxyl &2 2753 B2Ho] itk(Jeon 5, 2008). 4]
2 Zo] 39 FHED Sehuols YFL Pt BT
WAV} 9lo] BT BS ZPer] 20T Axz A8ET
(Kim 5, 2004). 05 Ho|d 2w 72 ALEO]A 39.88+
0.08 mg GAE/g, ALWO|A] 37.29+0.10 mg GAE/g0.& ¢ ]
B8 222014 2o ol 18 BUL 1 o 9 24
225 2o]9lth ASEO|A 22.14£0.07 mg GAE/g, ASWOA]
19.19:0.05 mg GAE/g, AFES|A 19.0740.02 mg GAE/g,
AFWOl A 18.30+£0.26 mg GAE/g £2.2 1= &0 &3
o o5 F9E Sule dF2 & el wet ol E71, @
] 4202 =9k} Choi 5(2009)9] Aol FA LT Ho
R R e ELCEE
O #900hal BASHITt. Park 5(2024)2 29| FoE &
phenol 3F2 QoA 8.8 mg GAE/g, &7]914 7.19 mg
GAR/go] Helol Tt Hsigit, 08 Rod 228
o] FulE I olEn o i"—7ﬂ e A s T
Fol F2 5 P ot EAstglEH|(Kim 5,
2006b), °l= F¥E TFol EUH oF o FEEIM HE
FHEY Aol ¥ ¢4 AoR AmEn. 424 He
StE2 =EG o2y g2 guolA &3=7t o &ot ¥
= e &0l ¥ 8ol Aoz &#A 31or(Shin,
2003), & AN E EHE ofeE FEENA SH=
o] A Ut A4 A3t FARBIH.

n
< o e

i

O_?L

OO
rlo m°1' mh‘

r°1‘

944

O Hog ZESH Lol 32 ALWOA] 3.61+0.09

g QE/g, ALEC|A] 3.49+0.14 mg QE/gC&2 Y EF &5
oA FEtEol= ol 7HE ¥, I tha o e
ZFE5 o]t ASWOJA 1.73£0.08 mg QE/g, ASEO|A]
1.68:0.06 mg QE/g, AFE]H 097:0.02 mg QE/g, AFWOIA
0.88+0.01 mg QE/g £07 FET}H 0|t 3go| &=9ft}t. O
T T 2 olE 2 F i o AolAe &
At 9. 271, Qo 0.2 Btk ol2jg FTH: Choi 5
(2012)8] A7+ AHellA A9 FvlE gl B2 85 &
siol= ghegol olThe AT Aol SAST Park 5
(2024)9] AoflA Hoj] RE 2529 FEIHE 0L 9
FE =43 27, Y2 4.44 mg QE/g, 7] 2.08 mg QE/go
2 Qo FBehuico]= Gao] Fot 3 A7 AT} A}
ATt

3.2 COF B7d F=£59 DPPH 2l0/Z 27 24
DPPH 22 47 42 A3 84S P17 s 24
3w A% WA B4 20| DPPHE SR 274
7:] EE]'/\_HQEE O]{-ﬂo]— oll—_q_g_ O]_Q_‘S}O:] ‘5‘(]—/\]-§4— _Q]-/l-]_,] _Z_FHO]
S HEAQ] oIt Jung 5, 2004). OF FE g F
5 9 70% oghE FEE014 <9 DPPH 2z /\74 I
St A3} Table 20 YT 059 HE FoE &
2 5 } S71etol w2k DPPH 2tz 474 4L 571
ok B, 1 avke F9Ed] wEt Zol7t itk o F §
AqE I gl feHE +25 5% 1,000 ug/mLoﬂfﬂ ascorbic
acid’} 99.61+0.08%, ALEX= 93.36+0.23%, ASE:= 91.55+
0.20%, ALW+ 91.5440.26%, AFE+ 88.28+0.26%, ASW+
87.30+0.12%, AFWEX 84.30+0.06% 4-° = DPPH &tZd &
A A4S B FEE 5L 62.5 ug/mLoJ|A] ascorbic acid
7} 88.58+0.19%, ALE= 74.15+0.08%, ASE= 70.46+0.27%,

1 _11)1.

g
=

Sﬂ

0|
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Table 2. DPPH radical scavenging activities of extracts from each part of Akebia quinata

Samples” Scavenging activity (%) IG5y values (pg/mL)
62.5 pg/mL 125 pg/mL 250 pg/mL 500 pg/mL 1,000 pg/mL
AFW 54.90+0.147) 68.75+0.17¢ 77.5240.15¢ 83.41+0.148 84.30+0.06" 56.92+0.19"
ALW 66.86+0.14¢ 77.38+0.19° 83.74+0.15¢ 89.88+0.21° 91.54+0.26° 46.74+0.12°
ASW 59.16+0.12° 74.09+0.06° 82.43+0.11° 85.71+0.16° 87.30£0.12° 52.83+0.13°
AFE 63.31£0.17° 71.46£0.31° 81.57+£0.17° 85.20+0.30° 88.28+0.26" 43.39+0.16°
ALE 74.15+0.08° 79.06+0.24° 86.41+0.45° 91.73+0.39° 93.36+0.23° 41.67+0.62°
ASE 70.46+0.27° 76.37£0.13¢ 85.39+0.26° 88.75£0.22¢ 91.55+0.20° 44.33+0.22¢
Ascorbic acid” 88.58+0.19° 93.04+0.17° 95.33+0.09° 97.65+0.26" 99.61+0.08° 35.29+0.10¢

YAFW, extracts from Akebia quinata fruit by hot-water; ALW, extracts from Akebia quinata leaf by hot-water; ASW, extracts from Akebia quinata
stem by hot-water; AFE, extracts from Akebia quinata fruit by 70% ethanol; ALE, extracts from Akebia quinata leaf by 70% ethanol; ASE, extracts

from Akebia quinata stem by 70% ethanol.
Y Ascorbic acid was used as a positive control substance.
dAll values are meantSD (n=5).

“Means with different superscript letters (“¥) in the same column are significantly different at p<0.05 by Duncan’s multiple range test (a>b>c>d>e>f>g).

ALWE 66.86+0.14%, AFEX= 63.3140.17%, ASWE 59.16+
0.12%, AFW= 54.90+0.14% <=2 2 DPPH 2tz A7 4
< B3t oF ¥ 559 DPPH #tjZ 4&A €49
ICso FF-2 ascorbic acidof|A] 35.29+0.10 pg/mLo] A4S HFO

, 05 B9 55 FollX= ALEO|A] 41.67+0.62 ng/mLE
7H 9505 ZAS HYon, 11 th2 02 AFEO|A] 43.39+
0.16 pg/mL, ASEC|A] 44.33+0.22 ng/mLe] 4L Hol o2
ojgtE FE=014 DPPH 2tz 47 /o] =9th ALW+=
46.74+0.12 pg/mL, ASWE 52.83+0.13 pg/mL, AFWOJA]
56.92+0.19 pg/mLE ThA ¥ DPPH )z &7 A4S H
Atk Kang 5(2010)9] A+to] 95t DPPH 2zt 474 &
/g2 phenolic, e} -o]E Fof 23t Fals}l 2ol o]
E£49| g¥eo] 245 DPPH tjZ9 &7 &A4o| It
Hskgith Joung 5(2007)2] AtollA] F-9IE A 8uet =&
E 3 3= ol 7MY #3919 o $&E0l4 DPPH tjz
2A AL 7P =A SAEAT Y BsHla, Aol A
T 9 FEEY FH=E 2 Skt o] 7MY =,
DPPH Z 44 SAE =94t

3.3 OF Lp/ £=29] ABTS" 2/0jZ £AH 24
7 AA A2 ABTS'9} potassium persulfate
7} BRg5to] AAE FEMo] At 280 th 2AE = Y
2 & ol&sto] SA otz WHORE A ARoA Hol A
&= DPPH HRiET A0 Aag/do] 5 2-§o] 7Fsst
o] §A AEEHWoo 5, 2009). OF F9E d4 355 4
70% oeE 559 ABTS' 2tz &7 &4 el &
ZI}H= Table 30 UeIth 0F F&E9 ABTS' gtjz
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AA G2 B BE FEEY 5Lt 37HGE ABTS'
g AA @42 F71EE Eth oF F9E g4 4 9
Ehe 2Z2E =T 1,000 pg/mLE ascorbic acidofA] 99.49+

0.13%, ALE+ 98.2840.16%, ALW+ 97.61£021%% °%
Qo] @ W ofgke F2EOIH ABTS B 47 B0l
=9kttt 1 o202 ASEO|A 93.42+0.15%, ASW+ 90.30+
0.14%2 05 £7] 94 9 oeh& F5E9] ABTS' Sz &
A &Ao] =9It} AFEE 88.99+0.19%, AFW+= 86.40+0.10%Z
A g4 9 ofekE FEE2 N E7] FEEET A W2
ABTS' 2ttjz &7 845 B3tk 285 5% 62.5 ngmle
ascorbic acido]|A] 87.56+0.20%, ALE:= 86.29+0.18%, ALW
£ 82.70£0.13%= 99| d= & ofghg 55| ABTS' gt
Z a7 242 g 9 £7] &0 vl =8tk 1 thEe
2 ASEOfA] 75.49+0.27%, ASW+ 72.1620.12%= 05 £7]
A 4 oehE 259 ABTS' i 47 &4& B2t
AFE= 67.51£0.14%, AFW= 61.60+0.23%=2 Iuj g4 ¢
ogrE FE2E2 Y3 £7] FEEET thh W2 ABTS' 2
A7 G4E Btk 08 R 2589 ABTS' gtz
AA A9 ICsy FF-2 ascorbic acido]|A] 35.69+0.25 ug/mL2]
2He Helon, oF H9d FEE FolA= ALEYA
36.22+0.10 pg/mLE 7} ©2x3 B4S Btk 7 theo

ALWOA 37.7940.08 pg/mL, ASEOA] 41.37+0.18 pg/mL2]
TS HYPon, ASWE 43.31+0.09 pg/mL, AFEE= 46.27+
0.12 ug/mLo| It} AFWE 50.61+0.14 pg/mLE ABTS' 2}t
ZH &7 B9 ICs 2 tha R Park 5(2022)9] Ao
A SRR 2559 ABTS' 2tz 2752 5743 2 &
o, £, 7] F2E L5 FEEY 57t 37145 ABTS'
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Table 3. ATBS" radical scavenging activities of extracts from each part of Akebia quinata

Samples” Scavenging activity (%) ICso values (pg/mL)
62.5 pg/mL 125 pg/mL 250 pg/mL 500 pg/mL 1,000 pg/mL
AFW 61.60+0.23%%Y 70.76+0.09¢ 78.71£0.13" 83.67+0.10% 86.40+0.108 50.61+0.14*
ALW 82.70£0.13° 87.37+0.17° 92.82+0.09" 95.60+0.19° 97.61+0.21° 37.79+0.08°
ASW 72.16+0.12° 81.09+0.06° 86.40+0.11¢ 88.63+0.09° 90.300.14° 43.31+0.09°
AFE 67.51£0.14" 74.34+0.14" 80.53+0.12° 86.28+0.23 88.99:£0.19" 46.27+0.12°
ALE 86.29+0.18° 90.19+0.13° 94.35+0.20 96.4140.20° 98.28+0.16° 36.22+0.10°
ASE 75.49+0.27¢ 83.49+0.14¢ 87.7340.28° 90.67+0.20° 93.42+0.15¢ 41.37+0.18¢
Ascorbic acid” 87.56£0.20° 91.17+0.11° 94.54+0.17° 97.08+0.06° 99.49+0.13 35.69+0.258

YAFW, extracts from Akebia quinata fruit by hot-water; ALW, extracts from Akebia quinata leaf by hot-water; ASW, extracts from Akebia quinata
stem by hot-water; AFE, extracts from Akebia quinata fruit by 70% ethanol; ALE, extracts from Akebia quinata leaf by 70% ethanol; ASE, extracts

from Akebia quinata stem by 70% ethanol.
Y Ascorbic acid was used as a positive control substance.
dAll values are meantSD (n=5).

“Means with different superscript letters (“¥) in the same column are significantly different at p<0.05 by Duncan’s multiple range test (a>b>c>d>e>f>g).

gz AA5E STt oH, £7] 2504 =4 YER
o}, o]2jdt itz 0F RO 259 57t SRl wt
ABTS' gtz &4 €4% 3713 B30, guEt 7] 5
EE0A =A et AR 235 E Itk Rho 520155 =
o] 70% OEkE FZE 500 pg/mL SEol|A] 77.30%2] SAS
K3, Kim(2016a)2 OFE 70% ek &5 400 pg/mL %
LollA 84.7%9] 4L Bl A} Hlws) HH 7o) £
9 FEE9 ABTS itz &7 &4 -5ot9h

34 CF 27¥ FE=29 Xanthine oxidase Ao 24

Xanthine oxidasex= AJA| Y F3 tjAbo] Holsh= G4=2
A BESHY 220 Ak} &S 4o A%, sHA, o,
3} 59 tpofst A e 4 = superoxide radical
AY/dth(Duke 5, 1973). 05 F9E F4 355 4 70%
o|E+ =ZE9] xanthine oxidase A3 A4S 23 A=
Table 49} 7t} © & ZZE.9] xanthine oxidase A3] &4
HE BoY =2F50] =Ty} Z7|5h] wlg} xanthine oxidase
Ao BHe F71EE HAT, el BE Aol7} ek, ©
5 79E g5 ¥ e FEE 5% 1,000 pgmles
ascorbic acido]|A4] 88.15+0.32%, ALE= 68.38+0.21%, ASE=
64.85+0.39%% =4t I THEO& ALWOJA 60.64+0.37%,
ASWOJ A 58.94+0.30%, AFEOJA 51.31+0.19%, AFWO]A]
50.82+0.40% <O 2 xanthine oxidase A3 A4S HIch &=
8 5L 62.5 pug/mLe ascorbic acidoA] 59.7440.27%,
ALEE 37.1940.45%, ALWE= 35.74+0.11%% =9ttt 1 o2
O =2 ASEOA] 35.69+0.23%, ASWOJA 33.16+0.31%, AFWO]
Al 29.67+£0.21%, AFES|A] 29.52+0.27% <CF xanthine
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oxidase A3 FAL HFTh 0= B =Z=80] xanthine
oxidase A3l A9 1Csp Z-2 ascorbic acido|A 52.28+0.30
ugmle] BgE Helon, oF Hd FE&E IFoAe
ALWOJA 371.6242.06 pg/mLE 7F 4351 842 H Yt
1 292 ALEO|A 372.04+2.23 pg/mL, ASECA 374.54+
1.94 pg/mLo] B4S HPOm, ASWE 375.95+2.27 ug/mLo]
9IT}. AFEL: 754.1845.25 pug/mL, AFW= 757.03+4.64 pg/mL
2 xanthine oxidase A3} @49] ICsy k2 0E9] th= Q|0
IS thar H9kth An 5(2002)> ARARRES] E3F 70% of g
225 1,000 pg/mL T4 10%2] xanthine oxidase A3f &
< BESIA, Kim(2014)> 3H5{9] G4 9 70% ofghs =
25 250 pg/mL BTo)A 30-35%2] xanthine oxidase *]3f|
e HIsIlet 052 tE A AEA A0 B¢
xanthine oxidase A3 &A4Jo] =23 &I5ITt

- ox,

3.5. OF B4 F=29 tyrosinase Xlof &4
Tyrosinaset= HWahd P49 FEAZA] tyrosineo] 4] DOPA
29| A%t 9 o]& DOPA quinone 22| AHS w75, A
49 Hepd2 fA o] E= Eofj7) o= g olE Ak 7
MO tyrosinase] A4S ANE ARESHH(Yang 5, 2008).
OF B I 255 4 70% oEE FEE9 tyrosinase
A G4E 29 A Table 59 2ef. O0F 58
tyrosinase A3} 242 He FHE 529 =7t S7Hdl
wh} tyrosinase A3 42 F7HHE Btk oF F9jE &
a9 e FEF 5% 1,000 pg/mLE ascorbic acidof|A]
80.37+0.21%, ALE+ 64.33+0.13%, ALW+ 62.54+0.22%%
=0ttt 1 o202 ASEOA 60.57+0.16%, ASWOl|A] 57.91+

https://doi.org/10.11002/fsp.2025.32.5.941



Food Sci. Preserv., 32(5) (2025)

Table 4. Inhibition effect on the xanthine oxidase of extracts from each part of Akebia quinata

Samples” Xanthine oxidase inhibition (%) ICsy values (pg/mL)
62.5 pg/mL 125 pg/mL 250 pg/mL 500 pg/mL 1,000 pg/mL

AFW 29.67+0.21 33.25+0.20° 37.6240.33° 43.04+0.15" 50.82+0.40" 757.03+4.64°

ALW 35.74£0.11° 42.93+0.09° 46.06+0.27° 51.1240.23¢ 60.64+0.37° 371.62+2.06°

ASW 33.16£0.31¢ 38.93+0.11¢ 45.41+0.16° 51.71+0.26° 58.94+0.30° 375.9542.27°

AFE 29.5240.27° 32.46+0.42° 36.61£0.31° 43.97+0.25° 51.3120.19 754.18+5.25%

ALE 37.19+0.45° 40.24+0.33° 45.81+0.22" 51.65+0.19° 68.38+0.21° 372.04+2.23%

ASE 35.69+0.23° 40.3240.13° 43.36+0.11¢ 52.46+0.25° 64.85+0.39° 374.54+1.94%
Ascorbic acid” 59.74£0.27" 61.59+0.43" 68.12:£0.35 80.81+0.20" 88.15+0.32° 52.28+0.30°

YAFW, extracts from Akebia quinata fruit by hot-water; ALW, extracts from Akebia quinata leaf by hot-water; ASW, extracts from Akebia quinata
stem by hot-water; AFE, extracts from Akebia quinata fruit by 70% ethanol; ALE, extracts from Akebia quinata leaf by 70% ethanol; ASE, extracts
from Akebia quinata stem by 70% ethanol.

Y Ascorbic acid was used as a positive control substance.

dAll values are meantSD (n=5).
“Means with different superscript letters (**) in the same column are significantly different at p<0.05 by Duncan’s multiple range test (a>b>c>d>e>f).

Table 5. Inhibition effect on the tyrosinase of extracts from each part of Akebia quinata

Samples” Tyrosinase inhibition (%) ICsy values (ug/mlL)
62.5 pg/mL 125 pg/mL 250 pg/mL 500 pg/mL 1,000 pg/mL
AFW 32.4120.159 35.84+0.33¢ 42.58+0.17¢ 47.15+0.13¢ 52.0420.258 694.82+3.66°
ALW 37.77+0.16° 40.23+0.12¢ 48.71+0.27¢ 55.4440.15° 62.54+0.22° 350.38+0.57¢
ASW 36.28+0.17° 38.69+0.19" 45.44+0.31° 51.79+0.25° 57.91+0.28° 374.27+2.01°
AFE 34.32+0.24 39.72+0.20° 44.47+0.25" 50.38+0.24" 54.65+0.18" 382.42+2.53°
ALE 40.25+0.11° 43.95+0.26° 51.61+£0.18° 56.59+0.17° 64.33+0.13° 196.16+0.98"
ASE 38.97+0.26° 41.48+0.28° 49.26+0.08° 53.70+0.15° 60.57+0.16° 305.60+0.69°
Ascorbic acid® 44.43£0.20° 53.24+0.34° 62.59+0.19° 73.52+0.23" 80.37+0.21° 105.65+3.92¢

DAFW, extracts from Akebia quinata fruit by hot-water; ALW, extracts from Akebia quinata leaf by hot-water; ASW, extracts from Akebia quinata
stem by hot-water; AFE, extracts from Akebia quinata fruit by 70% ethanol; ALE, extracts from Akebia quinata leaf by 70% ethanol; ASE, extracts
from Akebia quinata stem by 70% ethanol.

P Ascorbic acid was used as a positive control substance.

YAll values are mean+SD (n=5).
“Means with different superscript letters (*®) in the same column are significantly different at p<0.05 by Duncan’s multiple range test (a>b>c>d>e>f>g).

0.28%, AFEOA] 54.65+0.18%, AFWO|A] 52.04+0.25% 4O
2 tyrosinase A3} &4S Bt EE 62.5 pg/mL ascorbic
acidof| A 44.43+0.20%, ALE= 40.25+0.11%, ASE= 38.97+
0.26%% =T 1 th20Z ALWOA 37.77+0.16%, ASW
of| A 36.28+0.17%, AFEO||A] 34.32+0.24%, AFWO]A] 32.41+
0.15% <9 2 tyrosinase A3} &AL Hch o0& HAqH =

Z£89] tyrosinase A3 FA9] ICs F
105.6543.92 pgmLo) TS Hoom o=

Zo] A= ALEOA] 196.16+0.98 ng/mLE 714 94

HAo I o=

https://www.ekosfop.or.kr

ascorbic acidof|A]
2o 222

25t A4S
02 ASEO|A] 205.60+0.69 pg/mL, ALWOJ A

350.38+0.57 pg/mLo] TS BGlom ASWL 374.27+2.01
ug/mL, AFES 382.4242.53 ug/mLo] 2tk AFW 694.82+3.66
ng/mLE tyrosinase A3l &/ ICs) gt 252 thE £
F2E] B8] tha R3ITh Ju 5(2009)9] Ao FUY &=
T ofehe FEEOA Z 20%9] tyrosinase A3l EAE B
Thal EI15H, Hwang 5(2012)2 A}, 371, B3k} of
e 2EE 1,000 pgml sEolA ZHZE 6, 23, 27%9)
tyrosinase A8 23S H 1519t Tyrosinase A3 E4Jo] &=
=75 melaninfl] ""*3% AAoh= A= —?—/\ 3]-‘3]'_1_’_ 6‘]—°ﬂ

Ii‘
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tyrosinase A|3f &4Jo] o} 0 E5
EoAY Y H5HS T 5 AL

e 7154 A
o Atz

m I
ok
]
L

3.6 oF ey 559 #HHE

AL P4t 583 FRo] Q= S8 URfolH, Al
SHAI9} Zo] BPF S 7 BA-L Fe¥'-ferricyanide 2¢AS
F' e 2 FUAA FENE 7, FFEo £ AA
7F AEAA Y] hEE YRR B9 HLTt 234
8L =7 Yy, BHTE 3 S8o] 925hm & &
A A °oIHH(Gulein, 2006). 0F 98 5 FE2E H
70% ollgtE FEE9 UHS S43 Z3to] tfs Table 69
UEHGlt 0F 559 g2 e F9E 589 &
L7t F7Feko] uhet YL SRS Btk oF Red o
2 4 ofgke 2ZE =% 1,000 pg/mLE BHTOJA] 1.86+
0.01, ALEE 126£0.01, ALW: 121+0.028 9 ¥4 9 ofgt
< FEENA Yol =90th I 2= ASEO|A 1.13+
0.02, ASWOlA] 1.07+0.02, AFEO|A] 1.05+0.01, AFWO]A]
1.0240.02 £0& U2 S B}l BT 62.5 pg/mL:= BHT
oAl 0.43+0.01, ALE7} 0.37+0.01, ALW:= 0.33+0.012 £9F
t}. 1 th2o& ASEYJA] 0.31+0.02, ASWOJA] 0.28+0.01,
AFEO||A] 0.25+0.01, AFWOl|A] 0.21£0.018 %%of wlat 9l
£7], g 2259 +02 o] E3lth Heo 5(2008)2]
AToA TS AR B 2520] SIS 100 pg/mLe}
500 pg/mL SEOlA] 0.00-0.0320.2 WA YeRGThy ¥ 11519
O, Chung(2010)2 §-91'8 #he] 2EE9] 3de =74 23t
FEE 5% 1,000 pgmLojA] §lo] 0372 Fvf 9 E7]H}
7 e SEES B3, 5,000 pg/ml LA Sl FEE
o] L12Z 7P £9toH ol YR BHT T2 85%

o] sigstttay B skt Kim 5(2006a)Q] HFo]lA] H]m}
FEEY 7o SdEE 34T 2 229 5=t 5
ghol| whe} g2 F7letA N, A FEE0A A B S
BT oilth & ApoAE 05| Hopd 2289 5%
7F S7FESE g SV BAAL, A FEECIA 7P

of
2 AFe oF B g, 9, E71E ol&sto] g4
70% oe-E FE=9] AR @47 HHE s I,
EetEo|E FF, DPPH #tjZ &7 &4, ABTS' gtz
A7 A, xanthine oxidase, tyrosinase A3 &4 H7}E 43
Sttt 1 23 & 489 9 AFWOA 25.23+0.21%=
7} =9tom, ASEOA 14.03+£0.39%= 7MY ¥ 485

Stk $3 © Behriols HFS Ao B 3 o 3
SEOIA 7P &2 S HAAAL, olo] £7], grf <=olqit
DPPH 2tz 2452 o5 F9E F2E9 527t 71
of et SRk BN, 7P B2 HesA akgEe] HE ol
9l ALEO|A Q] ICso ZH2- 41.67+0.62 pg/mL %2 DPPH 2}
Oz 2752 Uetlidlth ABTS™ 2tz 47504 ALE
ol A ICsp Zko] 36.22+0.10 pg/mLE =2 g AASS U}
EFUQITh. Xanthine oxidase Af&AJoA+= ALW U ALE9Y]
ICso Zk0] Z+ 371.62+2.06, 372.04+2.23 pg/mLE 05 R
% YoM =2 gz £2A5E U]t Tyrosinase A5
AL ALEYA9] ICs) Zko] 196.16+£0.98 ug/mLE At o
2 940 ASYS Uehot. BUEL 08 Hop 22
29] 557} Z7heol wet RE 08 o agee Sl

of W&

Table 6. Reducing power of extracts from each part of Akebia quinata

Samples” Reducing power (Absorbance at 700 nm)
62.5 pg/mL 125 pg/mL 250 pg/mL 500 pg/mL 1,000 pg/mL

AFW 0.21+0.019% 0.39+0.018 0.65+0.018 0.88+0.03¢ 1.02+0.02¢
ALW 0.33£0.01° 0.48+0.03¢ 0.74+0.01¢ 0.93+0.01¢ 1.210.02°
ASW 0.28+0.01° 0.44+0.01° 0.69+0.01" 0.9120.02" 1.07+0.02
AFE 0.25+0.01° 0.4120.02" 0.7240.02° 0.9420.04¢ 1.05+0.01°
ALE 0.37+0.01° 0.52+0.01° 0.80:£0.01° 1.03+0.01° 1.26+0.01°
ASE 0.31+0.02¢ 0.46+0.02¢ 0.76+0.04° 0.97+0.01° 1.130.02¢
BHT? 0.43+0.01° 0.70+0.01° 0.94+0.01° 1.82+0.01° 1.86+0.01°

DAFW, extracts from Akebia quinata fruit by hot-water; ALW, extracts from Akebia quinata leaf by hot-water; ASW, extracts from Akebia quinata
stem by hot-water; AFE, extracts from Akebia quinata fruit by 70% ethanol; ALE, extracts from Akebia quinata leaf by 70% ethanol; ASE, extracts

from Akebia quinata stem by 70% ethanol.
YBHT was used as a control substance.
YAll values are meantSD (n=5).

“Means with different superscript letters (“¥) in the same column are significantly different at p<0.05 by Duncan’s multiple range test (a>b>c>d>e>f>g).
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S B30, ALEY|A 1.26+0.01, ALWOJA] 1.21+0.02%2
oA 71 e BSR4 Aok ool AT A
g 58 059 Y98 44 U o 289 P A7
L Qo] th2 29jo] va] FAT B £ AL HAT 5
ek 7|20 0.89) AR Rojete] FAIS} A7 R AP
=o] ujulstgiel 059 HolEe] w2 % W 70% ek

F220] gt A3 L A% BHES BAROEA, 48] A
A felol O 1A Alad WE D ALE st 724
224 28 M R0z Ardt
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