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E:QZZtee:.: ery" S; 2282255 This study was conducted to evaluate the antioxidant activity of 5 plant extracts (garlic, acai berry,
acenthopanax, Asian lizard’s tail, sericea lespedeza). Extracts from these plants were vacuum-con-
*Corresponding author : centrated, freeze-dried, and subsequently analyzed. Antioxidant activity was assessed through ABTS*
Sol-Hee Lee radical scavenging activity, DPPH radical scavenging activity, ferric reducing antioxidant power
Department of Animal Science, (FRAP), total polyphenol content (TPC), and total flavonoid content (TFC). Among the 5 plant ex-
Chungbuk National University, Cheongju tracts, Asian lizard’s tail exhibited the highest ABTS"(80.58%) and DPPH (75.29%) radical scaveng-
?i?{ﬂéﬂ?ze 12551 ing activity (p<0.05). The FRAP assay revealed that Asian lizard’s tail demonstrated the highest re-
E-mail : leesh73@chungbuk.ackr ducing power (88.33 mg TE/mL), followed by acai berry (67.61 mg TE/mL), sericea lespedeza (39.88
mg TE/mL), acanthopanax (28.30 mg TE/mL), and garlic (23.15 mgTE/mL) (p<0.05). Furthermore,
Copyright © 2025 Resources Science Asian lizard’s tail exhibited the highest TPC (11.76 mg GAE/mL) and TFC (17.98 mg NE/mL)
Research Institute, Kongju National University. among the tested plant extracts (p<0.05). Based on these findings, Asian lizard’s tail has potential
This is an Open Access article distributed as a natural antioxidant that could replace synthetic antioxidants. Additionally, it may serve as a can-
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didate for the development of natural antioxidants in cell culture applications.
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FE HSok= g2 SlthJomova er al,, 2024; Ozawa et al., 2022). A= B340 BHFAE
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et al., 2014). 0|23t 7]H0] odsl= o] hydrogen peroxide, hydroxyl radical, hydroperoxyl radical,
superoxide anion radical, peroxyl radical 53} Z-2 EAAAZ 0 2 ZF7|AEE EAj5hH Z|&5% 0
2 A=K (Pizzino et al., 2017; Sato et al., 2013). o]= AA|Uo|A HI=A] Q3 S5 QE
T ol E ARGGEA9] g ARt &4, skek 8919 ofsto] #go] FUAH 4lsH4]
e doA o, TGk, A A 5 e YQleg defA UtiHybertson er al,
2011; Pastore and Korkina, 2010; Yang et al, 2023).

Sl T AL HAE Fef AR U, 3] FAISHAIQ] butylated hydrox-
ytoluene(BHT )= ZF-2tt]Z9] Hk3-& A A)7| 1L butylated hydroxyanisole(BHA)= ALSIAIE 3t
e 7158 74T Slo] AREARIONH PAIBHAIZ. o] 2013 Itk Yehye ef al, 2015). 12t
BHT, BHA 52| 34 HiteHl= Adioll 94T ol &2 45 AW aau A9 WHol, el
=4 9 Y] FAIR Qlste] 4B|Rte] Aol Alsidlo] we, QPdshal 3-8 k50l w2 &
el 9 Sehricolt SRIES B AA Ao g 477} ol2ol4 T SIekito e .
1985; Parke & Lewis, 1992; Wang et al., 2022). SFA]RF A|EHJQFA] QlFHiYHS AREZZE Ao}
7] Sfelol AMg7MsT MRS 44 SAo] cie A obd W v gl

meh B AT TS Selo] ol A% S3ks, ohjol, o7, s, ulae))e)
A} A4S vkl AlEuifHofA HA FARH|E 7RsAo] e AAE FH6l] Akt 7%
AmE Zgstaat gt

1. Mz &

1. DAY MY 2 FE28 FH|

2 A9lo] AREE AlE 55(Hs, oMAfelHE, @7k, ARE, wlgE])S] A AR 85| 4t
3} B A7 Jeong et al., 2015), LFE&AIE 20520] AL EA(Kim ef al., 2004), RIS 2653}
AYOFRFY 1429] FAKS} B (Kim e al., 2012), AT 2450] gHAKSH B AKSuh ef al., 2013)S
TAR A} 5Eo] FHofd 57HA9] i AlEe AFsISiH. vhs, oMtelHE, @7, i,
Hgtls 52472 EUFHE 27 SR, dubsd, Tz, 7HRgolA Ldsiaith
AR 4 g FTHS 40 mLE YL 9F 3A7F 591 25 ipm 2 A20)A wWhE & S3HES centrifuge
(Supra R22, Hanil, Korea)of|4] 4T, 8,000 rpm ZAC & 2087F YAEI 53] ASHS 202
filter paper(Whatman No. 1, GE Healthcare, USA)O] oJa}slo] 45C Z5-3]45=7|(IKA. Ltd,
Staufen, Deutschland)E °1-8-519 AUsFAY] F FEUL] 552 AL

2. ABTS' 2iC|Z AN

2,2-Azinobis-3-ethylbenzo thiazoline-6-sulfonic acid(ABTS) radical A7 Re 5(1999)2] Wi
Hgslo] 4519t 14 mM ABTS9} 4.9 mM potassiun persulfateS 1:12 4]0] 24A17F 59} Qo
A L] radical 4E FESHE 1 F muliimode EFOJE #i7|(SpectraMax i3,
Molecular Devices, USA)S AR5 734 nmol|4] 3-4% Zro] 0.70£0.02 A&7} EEE ofekgz
51980} AMGSISTE ABTS” STiZ 89 3 mieh 7} BEEE AZE ARE 220 WL Tl
AL o8 oA 3057t HRS-A]Z] multi-mode microplate reader(SpectraMax iD3, Molecular
Devices, USAYZ AFE5}] 734 nmof|lA] 4= 24519}

3. DPPH 2iC|Z AHs
Choe S{2014)9] B #&5}0] 2,2-diphenyl-1-picrylhydrazyl(DPPH) 2H]Z A4S 24519
ot 55 1 mLe DPPH &9 | mLE S5 o F-& 3 A20l4 308 52t RESAIZC ¥he&
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< multi-mode ZF|°|E 2]H]7](SpectraMax iD3, Molecular Devices, USA)Z 517 nmo|A SF=5
2gsllch

4, g3 (Ferric Reducing Antioxidant Power Assay) 8

Dudonné -5(2009)7 Lugman 5(2012)2] W& ol8slo] A7 F5&2 Sdds 45t
0.3 M sodium acetate buffer?} 20 mM FeCls, 40 mM HCIo] %91 10 mM TPTZE 10:1:19] vH|&=Z
A1 37CoIA 158 ol WG AIA ZuI3I0tt 352 | mLe} FRAP A|9F 3 mLE S35l o)
A 37C, 1587t ¥-3-A1Z T}, Multi-mode ZF|°]E. 2]t]7](SpectraMax iD3, Molecular Devices, USA)
£ o83t 593 mmolN FFEE S

5. & Hi=z & 54
Folin-Ciocalteu ®}5(Singleton and Rossi, 1965)& o8] & Hls kS 7401} 2449 =&
£l 2 N Folin-Ciocalteu &% 80 pLE 3513 32 59 HEIAIALE E3HE0f 20% Na,COS
800 pL 21 QFAoA 37T, 3087t HESAIZTE Multi-mode Zd|0]E 2]t]7|(SpectraMax iD3,
Molecular Devices, USA)S ©0]-85}0] 760 nmoj|A] SHEE =431t

E

5 BARL0C ¥ 5%
Woisky?} Salatino(1998)2] ' ¥@slo] & Sk rolt Sbgre S7gsiltt Z1219] 55 100
uLe} diethylene glycol 1 mL, 1 N NaOH 100 pLE &5kl GAloA 37T, 1A17F BRAIZTH
Multi-mode Z|°|E &]t|7](SpectraMax iD3, Molecular Devices, USA)E ©0]-85}0] 420 nm ©fA|
FUsg 29a9

J

7. SAEM
2 A9 B AY ZAike F4 33] oo HHE Ajsto] ISkt o]F SALE I SAS
(version 9.3 for window, SAS Institue, USAYE ARE5}0] Hoight A E A1E Yehfglom,
FEAHEA(ANOVA)OA HAA S (Duncan’s multiple range testyS ©]-8510] ZF 49| G227} Q=
A 95% EolA HFSIAT

n. ZAa ¢ oF

1. ABTS' 2iC|E AXs

ABTS radical 275 7492 ABTS -§7} HgHibgo] WS- = /4% ABTS Fol20]
FABFE AT HESHH ABTS ol22] Aol HEMo] 2MiE]= )& o-&3t 781 R o[t Gulcin
2000). T 454 B4} A4 BA] 20| 753lo] DPPHET B Yo B0) thet e
Uebdicky dejA QlthRe er al., 1999). Fig. 12 A& 5% 259 ABTS' 2z 475 20
UEISITE AlE 55 5 AH2(80.58%)2) oFALolH2](75.54%)7F 2l H 0 & 7HE =2 ABTS'
Gz AA5ES BHYom, B|48(50.92%), 2711(38.69%), TH=(24.62%) &08 ZA =i}
(p<0.03). E&o] T ARHZ0] RASE B S Aol E AZxO] ABTS' Sz AAs2
S7%t Ax F4Rio] Adgle] 97%9] 2 AA5S UERlo] 2 A4t dAske BdE EA
(Jo, 2014). T3t ABTS'7} DPPHETH A HTE JARIAR} oavgo] ke B 57T 4= 9l
1, 5849 9§71 B4 BE A871s517] hize]l ABTS radical 2750] B #A] SH= k=
A9} LX|5tHJeong et al., 2011; Kang et al., 2017).
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Fig. 1. ABTS" radical scavenging activity of 5 plant extracts. “Means on bars with different letters
are significantly different (p<0.05).

2. DPPH 2iCiZ 4745

DPPH radical:> QFH ARSTIZE ofghZolx] Hepd gl Adst, it 844 2=
B9 WS ofglF St ukgslH $x4 FXE Wiy $IE|o] DPPH radical S 74513 A= of
L0 2 SR AR SO thBondet e al, 1997). DPPH= -84 9 #714 £4°
Isks 24Ho & da] o]-85 1 QIti(Choi and Shin, 2015). Fig. 2+ A& 5% %59 DPPH
gz 275 23S Ui A& 355 5 AR(75.29%)2F oFARTH]2](69.96%) 7 7214
O& 7} =2 DPPH )z AASES Hom, @71 (32.95%), TH={(25.22%), H|4=2](24.59%)
<07 ZA=o] ABTS' Ztjzd AAs 5847} fARE A HEHATHp<0.05). ABTS'=
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Fig. 2. DPPH radical scavenging activity of 5 plant extracts. “*Means on bars with different letters
are significantly different (p<0.05).



cation radical A7 24, DPPH+= free radical 24E4S S ol oz &+ 7|43} w579
A5 A7 2ot adical 274 B0 Holr} Yot SAKE AL Uehiirka 3 wsksickShin
et al., 2010). =3 7 5(2012)2] YAt F559] FAkst B Aol Alz7T 66.27%5= ABoF
98 o] §IH0E e DPPH FJrid A753 ehilo] 2 A2t ksiick Hheb ABTS'
o DPPH 24723} APB27} 7K Hold ndical 47 BA52IE 4T Ak W)

3. E(FRAP)

FRAP value®] &4 22 pH 3HH0)4 SrAEA0] 3] ferric tripyridyltriazine(Fe*'-TPTZ)]
oh9] ferrous tripyridyltriazine(Fe*” TPTZ)C & THUE)= AL o835t 2o 2 s1dgo] 4
£ 8% ol =4 SHEHGulcin 2020). SHAZS /A D free radicalo]] AAE Fofok=
5202 DPPH radical 274, W% T 2 WAks G4z ARUAS ehdckn BnElol 9t
(Choi et al., 2007; Lee et al., 2011; Pérez- Fons L et al., 2010). A% 5% 2280 gljd 2HATIS
Fig. 39] UeRiQith A8 255 3 A%(88.33 mg TE/mL)7} 99802 714 &2 3ilzle
HeJom, ofalolH|E]|(67.61 mg TE/mL), H]4>2](39.88 mg TE/mL), 27}3(28.30 mg TE/mL), ks
(23.15 mg TE/mL)=2 2 SHEATKp<0.05). Jung 5(2020)9] A2 F2=0] IS 54
FoIH BUL 297 Ask PYRRZS vitamin CHE} FAD) 6 TG HHTFT B3]
£ A7 LRSI ofi= DPPH Sz 47 B/} FRAPE R+ St 4755 ol8she T4t
S} A9 WH(Lee et al, 2013)°]7] Wizol, DPPH 5% AW} fARH et 2oz BZHd.

4. & Nz

ks sRkE2 AE9 22 "iAtER 1A oVde 47171 Ak #idlghs 7HA]= phenolic
acid, flavonoid, condensed tanninZ} Z-2 thoFot £29] SISFES WSITH(Yu et al, 2006). o2t
v SFFES AU ), a5 22 RS 7L JloH, g40leg FAkhke
& O|FofA Qlo] w2 iFeZ 7L Tkl LA lth(Kandaswami and Middleton, 1994).
A 5% 2220 3 s 9% ZHATNE Fig 4ol ehigleh A2 232 5 HUE(1176 mg
GAEmL)7} oA 0% 71 &2 & vadhe Hlom, ofAlolH]2](6.40 mg GAE/mL), MH=(6.14

Ferric reducing antioxidant power (FRAP)
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Fig. 3. Ferric reducing antioxidant power(FRAP) of 5 plant extracts. “*Means on bars with different
letters are significantly different (p<0.05).
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Total polyphenol contents (TPC)
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Fig. 4. Total polyphenol contents(TPC) of 5 plant extracts. ““Means on bars with different letters
are significantly different (p<0.05).

mg GAE/mL), H]4=2](2.58 mg GAE/mL), ©7}1(2.44 mg GAE/mL) 420 ZA=|9Ithp<0.05). Lee
(20e] 4P BoHEYES) FASIEY S0l e, 2ol kg 235O & Eo
=310l 1340 mg GAB/gO R ZAE0] & 179} AX|5h ATES Btk EaF Cho(2014)= 4]
%9] vz SgHEo] Qfoto] FAkaL nFY A H FF A T Aol HAEE Aol
wastoict
& BEL0C 3
i A7) Bk ieo| =i oF 40005 ool FEA Slosl, PR i bl Hhe Al sl
2 AE FolE i g3t A% uigAgEE A3t Hertog ef al., 1992). E] =3} $HA|
A MR Selolt oS alnelel Sz Aol el 248 A2
7| 2g O = quercetin, catechin, isoflavone 5°] L&A QITHKim, 2016). STt 0]E= A U
lipoxygenase /g0l ofsto] 4tet & 4 Atz A &= A5l IF w3 A 2 Al
5 st 23S Ueige= A2 dEA QtHu er al., 2006; Moutsatsou, 2007). 5% F2E9]
% Bofriol= B 2 ARE Fig. 5o Uehiglch. A% 222 % H2(17.95 mg NEmL)7}
$O1H02 T 2 F BoR10]S RSBS00, oPJol2I(S 51 me NEmL), B%2I3.71
mg NE/mL), TH5(2.98 mg NE/mL), 27}5)(2.16 mg NE/mL) <27 ZAE|tH(p<0.05). Skotti 5
(2014)2 T}OkSE OFEAIE0] % Wl 312k DPPH @ ABTS 7] A4 AollA &2 oFo] Al
A7t S-S B3 9 H, Sanchez-Gonzélez 5(2005) H&, iR -0]=2] 1=k} FRAP value
719] 2 o] A AT Qlcky Wslo] B A Esel LA WA 2 o7
Wi, Bepatols gagol Be AlAolH 28 ooz 47k, Bele ekl Ao AR,

V. 2 %

2 G s elol ol A% SECHs opoblel, 7, g, visele) i
TS BASHIA AN A2 550 $E2L dedsEdle] A% F g Agstee
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Fig. 5. Total flavonoid contents(TFC) of 5 plant extracts. ““Means on bars with different letters
are significantly different (p<0.05).

o, ABTS' 2ftj 275, DPPH 2it|Z 275, SHUS(FRAP), § Hiis 3, & SetE ol F=F
S BA319ith ABTS', DPPH i)zt A7 2423} A% 2250] A7%50] 80.58%, 75.29%%
AE 5% FEE T M 22 4752 UEMITH(p<0.05). T2 SHAT A2(88.33 mg
TEmL)7F 7oA 08 7Fd w2 el HoH, opAlolH|2(67.61 mg TE/mL), H]2](39.88 mg
TE/mL), 27}1(28.30 mg TE/mL), PF=(23.15 mg TE/mL) 4208 ZAE|QIth(p<0.05). & H=, &
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thAlsks AA AR 282 o S AR AZEH, Auiddola HA FitskA= 7t
715730] Y= AAE AXT = S AR AAZET T 25 ALoA AlE 7ol wE Akt
A& 9 Ied EAHS £4E Boto] AE4AdA o E8o] 7T A oE AlmH:
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