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ABSTRACT

The kiwi friut is well known for its health benefits and is widely incorporated into food products as a source of functional
materials. However, kiwi pomace, a by-product of this process, remains largely unutilized, causing both economic and
environmental concerns. Therefore, this study aimed to investigate the antioxidant activity of kiwi pomace and explore its
potential as a functional ingredient. Kiwi pomace was extracted with water (KPW) and 70% ethanol (KPE), and their
antioxidant activities were assessed by measuring total phenolic contents (TPC), 2,2-diphenyl-1-picrylhydrazyl (DPPH) radical
scavenging activity, reducing power, and tyrosinase inhibition activity. The TPC of KPW and KPE were 15.08 and 27.80 ug
gallic acid equivalents (GAE)/mL, respectively. The DPPH radical scavenging activity results for KPW and KPE were 99.51%
and 95.95%, respectively, with corresponding reducing power values of 45.89 yM and 53.04 uM, respectively. In contrast,
the extracts exhibited negligible tyrosinase inhibitory activity, suggesting limited application in melanin-related antioxidative
mechanisms. Overall, these results indicate that KPW and KPE possess antioxidant potential and could be used as functional

materials in food or nutraceutical applications.
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Table 1. The extraction yields of kiwi pomace extracted
with water or 70% ethanol

Extraction yield

Name Extraction solvent (% wiw-dry weight)
Distilled water 5.29+0.35
Kiwi pomace
70% ethanol 4.25+0.14
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Table 2. The total phenolic contents of kiwi pomace
extracted with water (KPW) or 70% ethanol (KPE)

Name TPC (ug gallic acid equivalent/mL)
KPW 15.08+0.35”
KPE 27.80+0.65

Y TPC: total phenolic contents.
2 Each value is meantS.D. (n=3).
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, 7191 dufje] A8 AF(Jin DE 5 2014)°ll4] 80% ollehe
=59 & H¥E I 3.16 mg GAE/gs YERA 1, &
F259] & ¥ TS 1.33+0.14 mg GAE/gS YeER]
th A Aot AT AR 7)90e TR ohFe Gk
gio] 7191 drjitnt ope} 7t I ellA B Sk 7]
ke ok Saetar S-S ERlsteith kA H
1% 71918ks &8sl 715 AR AHE JHed S

2. 7|98t =&Z2| DPPH 20|zt &~ &M ﬁ47}

DPPH-S ¢Fg#Ql 25 glujd =z, aksiA7t Azt 4=
E Fod 4% hydrazineo 2 §]'?l%1”4-(Contreras—Guzman
ES & Strong GC 1982). ©]2{3} DPPH }t|Z-& o] &3t 47
7 Hrhe ikt @4 S4 o el AMeE = tEA 4
Moz gral E4d) od) DPPHE| Ao] ghlw o] Ealg] =
2128]E o] &3t Ancerewicz T 5 1998). 7194 F=E2] 3t
Arsh @42 W7keE] $l@ DPPH eholZ &7 &4 A
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Fig. 1. The DPPH radical scavenging activities of KPW and KPE.

The DPPH radical scavenging activities of kiwi pomace extracted with water (KPW) or 70% ethanol (KPE) were measured
at concentrations of 10, 50, 100, 200, 400 and 800 pg/mL. Vitamin C was used as a positive control at a concentration of
50 pg/mL. According to Duncan’s multiple range test (p<0.05), groups with a same letter are not significantly different.
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FaTe] e Fefshs 71HeR 4. 7|98t FZEE2| Tyrosinase M3l 24 Z7}
T AEH(Siddhuraju P 5 2002). 2 9% 71w gxehe El9] 714 Z] ek
= S4staAt CH(H)O] Cu  melanocyte®l| 4] tyrosinase:= tyrosines AHSFA|A Hehd A

sto] e S A3 ol ToddlH, tyrosinase T4~ %‘4—0‘ A&fsle= AL ¥
KPW<} KPES] #98€& =437 Y8l 22+ 10, 50, 100, 5 o]z} ‘“5—} Aol Fa8kA 2H-8-gheh(Choi ST 5 2011;

200, 400 12]3 800 pg/mL FEE BrFstith 1 A3 park DB 5 2025). 7194} %gga 10, 50, 100, 200, 400
KPW$S} KPE B8 oA Cu(l)S Cu(1)oz A7) 8] 800 pg/mL F=olA tyrosinase A& FAS =435}
o, 10, 50, 100, 200, 400 1|3l 800 pg/mL FI=ollA 7] 918l L-tyrosines 71 & 3} tyrosinase A3l &4
KPWE 2.51, 14.69, 27.66, 43.58, 46.48 1] 3L 45.89 1M2] 7¥atdth. 1 A3 KPWE 10, 50, 100, 200, 400 ~12] 3 800
A7E JeRfIQla, KPEE 5.13, 2544, 43.17, 48.18, 49.61  pg/mL =004 70.6%, 6.61%, 6.24%, 5.04%, 3.67% 18]
8] 53.04 M= YERAQITHEFIg. 2). 71919 3223 2 335%0]2th. BUe 52 KPES] AT 8.24%, 8.39%,
< TER Y dxET vitamin CoF BIWSIS W, 50 8.92%, 6.53%, 2.34% 18|31 —0.64%2 FEFATKFig. 3).
ng/mLo| Al KPW e KPEE vitamin CEUTF %2 45 50 pg/mLe] FEolA kA tixre® 2 el arubutin}
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< 83 e} 2AEF F UkE ojEkg FEE3 Quixle] 719 FZE2] tyrosinase A3 A H71e A& AP (Jung
%ﬂuﬁ 9 A Zhzte] glE s S-S o, 0.44% (m)Ak SW 5 1995)ellA 7191 F&E29] tyrosinase A3 &4 &7}
25 T uh FE5), 028% (VA A FEE) 283 0.12% 7} 0.7%S UERon, o] 7]9] 3ZE0] tyrosinase A3
(erA Erf FEw) £o2 w2 S9EE YEhiY g4o] vmjsitte A g}?l—g)‘],oil;], whap] A3 o e) B
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Fig. 2. The copper (II) reduction potential of KPW and KPE.

The copper (II) reduction potentials of kiwi pomace extracted with water (KPW) or 70% ethanol (KPE) were measured
at concentrations of 10, 50, 100, 200, 400, and 800 pg/mL. Vitamin C was used as a positive control at a concentration
of 50 pg/mL. According to Duncan’s multiple range test (p<0.05), groups with a same letter are not significantly different.
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Fig. 3. The tyrosinase inhibition activity of KPW and KPE.

The tyrosinase inhibitory activities of kiwi pomace extracted with water (KPW) or 70% ethanol (KPE) were tested at
concentrations of 10, 50, 100, 200, 400, and 800 pg/mL. Arbutin was used as a positive control at a concentration of 50
pg/mL. According to Duncan’s multiple range test (p<0.05), groups with a same letter are not significantly different.

A & s e FEEE
A 23} tyrosinase A3l S 718+ A8 A (Plainfossé
H & 2020)°l|A] L-tyrosine= 7] = tyrosinase &4 A3l &
AL e ol A4S YEMITE Tyrosinase A
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Ao} A#AIAE HY . DPPH Sz AA EAdA 7}
2 = 52 800 pg/mLel| A KPWE 99.51% —12]3 KPE
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