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Feature Analysis of Different In Vitro Antioxidant Capacity Assays
and Their Application to Fruit and Vegetable Samples
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Abstract

Reactive oxygen species (ROS), including singlet oxygen (0s'), superoxide anion radical (O2-"), hydroxyl radi-
cal (HO-), peroxyl radical (ROO -), hydrogen peroxide (H20), and hypochlorous (HOCI), are generated as by-
products of normal cellular metabolism. ROS induce damage to many biological molecules, such as lipids, proteins,
carbohydrates, and DNA. It is widely believed that some degenerative diseases caused by ROS can be prevented
by the high intake of fruits and vegetables due to their antioxidant activities. Recently, research on natural
antioxidants has become increasingly active in various fields. Several assays have been developed to measure
the total antioxidant capacity of antioxidants in fruits and vegetables in vitro. These assays include those for
DPPH radical scavenging activity, SOD-like activity, total polyphenol content, oxygen radical absorbance ca-
pacity, reducing power, trolox equivalent antioxidant capacity (ABTS assay), single—cell gel electrophoresis
(comet assay), and a cellular antioxidant activity assay. Because different antioxidant compounds may act
through different mechanisms in vitro, no single assay can fully evaluate the total antioxidant capacity of foods.
Due to the complexity of the composition of foods, it is important to be able to measure antioxidant activity
using biologically relevant assays. In this review, recently used assays were selected for extended discussion,
including a comparison of the advantages and disadvantages of each assay and their application to fruits and

vegetables.
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A o] AR DA 5714 YA diAbel= Rt
EA] 4bA9] o] go] Fasit)h 2y TFIGolA AR
FEHE A T ARES FAAE gAY FAER &4 4
Z~Z(reactive oxygen species, ROS)2. 2 H3Ht}. Singlet
oxygen(0,') & superoxide anion radical(Os- ), hydroxyl
radical(HO-), peroxyl radical(ROO-), hydrogen peroxide
(H203), hypochlorous(HOC]) 52 &4 AtaF e Mo Ak
34 ~E2E FUste ZAoZ dEA dvk1). Az
el ~Ed e AA 2 9 d @438E, DNA9 22
o] 71A] AEHE EAEY &445 4oA 47 BT
A3 2o 33 A =3t o] "Th2).
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sha 2B 20 B4 e AR ol a3t e AL
2 dHA glen, o]y Aol Fitst 24 53] Ao
o} ol wol o] ATH@). Aist FHdo] FHI A
olel A= AAY st FFol TAHAY ILFE A=

Hoz ®BuElm ¢Yr}h Superoxide dismutase(SOD) 2
catalase, glutathione peroxidase(GSH-Px) 52| 34+ A
A ol EAst= FrtstEd = E4 AT {FE71E A
AgozZH istH ~EHAZRE JAE Hogo AN
Gkt FEE FASHE). A W g4t dE s =359
#EE AW ol #AsHy] 7ol Aol FgatsiAy 3
ArstE Aol shirE AF AAVE AA W Faks e ol

Moz sloatee g Hrks wEA] o FojHol

FA7E AAH ez ARH Y= 7k A 1097 ik
Ao} AbshA SE@ 2o tigh AT WREIF 46 Thke] b
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= SOD-like activity(SOD assay) 2 DPPH
radical scavenging activity(DPPH assay), oxygen radical
absorbance capacity(ORAC) assay, total polyphenol con-
tent(TPC assay), reducing power(RP), trolox equivalent
antioxidant capacity(TEAC assay, ABTS assay), single
cell gel electrophoresis(Comet assay), cellular antioxidant
activity assay(CAA assay) 5°¢| oW, o] Wy A
(n vitro) HPL2 N2} HdE T g3 A 59
3 A3l5S screening dHEd 9] o] &5 1 ok 18y
AFY FAAAES AF WA BEFAE ol Fa A 42z
o] gitstAl= v A" oA g w7k Eel o8 2
|37, mebA o]l HE AF 78 AR EFHer "J
3 Z4zte] kst Aol g A= Hlgo] Bol &
FEHo|th®). 1HBR 479 Algo| wet HHG %Zé
o] Adela} Aol & FardEthal Al ET o] &
Y 522 #A Aas ALE et b s
ol F WA AHEEH I A= A 2 Un vitro) ﬂﬁi‘r%
W 5A4S S48t APAFodAM e A EAteE 23
O 2 Tde AR wE A3 S &8 7]01%
starzt skt
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DPPH radical scavenging activity(DPPH assay)

DPPH(2,2-diphenyl-1-picrylhydrazyl) assay= W23l
AsHA o] 88 ¢ Y= 2(Ho Z AEo|U AE 225

© @Y FE tsteS S35 A8 dE AFS-E
= WHo|tH9). DPPHE & RS YEH = organic
nitrogen radical2 o g2 £ Aejo A 525 nm 3o o]
A Hole] 35 BATHI0). kst &Ado] e EZY
A o ¢ W& £S5 2 hydrogen radical®] HAE wols
olHA A= o] kg3 3}3HE<Ql 2,2-diphenyl-1-picryl
hydrazine®. 2 HI7}9F o2 Ag=m Qe wejpo] go
Ae 5AL 7IKTA1D. A2l glolAe Axe FEE]
U 3¢E9] DPPH radical 7% °] & A< 2|03 (12),
UHHA © 2 free radical#] ¥H-g-go] & ALY 4= DPPH
radicals & o2 AA3tt}. DPPH radical® antioxi-
dants®] ¥h& #HG& s JERE obe et ZTh(13).

DPPH - + AH(antioxidants) — DPPH-H+A -

DPPH assay+= 2+ A& A4 Mensor 5(14)9] WH 3}
Schwarz %‘(15)94 5, Jeong 5(16)9] WH & o8 7t
2 Z8HE o WHste o] &3t Uty DPPHE Zole
‘Q‘UH‘C ethanolO]Ur methanolS F2 AH-8-3t3 &%

33 = Al (spectrophotometer)v} ELISAEZ =3 7}
DPPH radical &% (%)< ofgle] do=z +&
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Radical scavenging activity (RSA, %)= (1—A/B) x100
At A8 77 F3E B FAYTFY F3E

DPPH assay= Al 89 X350 = 43t 549 &
Tof H#H st R g %7]9] DPPH %5 50%=2 Z4A]
1= 43l B2 FEE ECs(half maximal effective
concentration; pg/mL), =+ ICsy(half maximal inhibitory
concentration; pg/mL)2.ZE A3 Yepd F£&= Aok
Standard S ZF & a-tocopherol®]Y} L-ascorbic acidE A}
&3ted Alme] &7 vt

DPPH assay = 7rhsk AlE " o) 1,]., Azl EA T}
peroxyl radical®2] ¥Fgo|A dojyes < Z]: B2} Ao
(hydrogen atom transfer)2] 7]A] & & (mechanistic) 2}¢]%
o2 Q3] A Lo AV At Aol g AR
B AR Ao o FFEL] SA WIE LS 5 AU
o8 Ag AA Mol g BA o] ¥r=A] g5tk DPPH
= 2@ A4 == nitrogen radical 2 X F ZHAF3RE-E-of A
A *éili LA A o] aL wh-g-/de] =L peroxyl radicalehe] Wk
Sl FAMS HolA geth®). =3 dilde 4387
|ufje] =AM HAASFERE plasma 59 F4tsks S
DPPH assays AF&3}A] &=tH17).

Total polyphenol content(TPC assay)

TPC Z8H2 A=Y dtetss 543
Awk A5 FHrEO e EEHE SE
o2H Fistss AT & 9122% Pits

] ol-&=< WHoltt dxFHQ F = 3T
£ Folin-Ciocalteu(FC) A] 2k-& } O}L Folin-Denis
(18)°o]t}. TPC assay+= Z+ets} Feta A &gk
Z o9 77 ek HA BEHY F
st AHEE oA FTH(19). °] &
2bsl g Whg-0 2 ThE oY 4
3 =gyoz 01"1301111:}(19)
anthocyanin, catechin $°] oH, o]gidt IIJFEESLS
radical 2A% % €3 Jitslss 23S & {2 AET
A A4S 7HAE AR 4R JTH20). YA E 3EE
of WAl e X e oY MY FAHNI) free
radical#o] 39l Wh-g-of] Fodgto 24 kst &g o] e
ez guizio g X 5o 3o JE = Zods ek
o] F7t&FE 3iksl E4do] FUHEH2l). A FYS
HFoz AN B2 dAAdFNA F EHs SFER
Frksl &) o FHFBFAE B ThH22,23).

TPC assay® LS o]&3te SHHOZ THg8
765 nm NN & FAEE 713 5}(19) 449 §4
S & gallic acid} tannin acid, caffeic acid & AF&-3 X5
AFFAE o] &3t A8 F EdHE dEY TFHFS
mg/100 g(equivalent), mg/g(equivalent) =+ pM(equiv-
alent) 2 eI T}
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In Vitro 34+8s Z78H g 54 &

TPC assay®} ORAC assay$9] A#-AA = A= F3
Al YERGaL(19), F Z2)ulE - DPPH assay9] &4
o Fa% A4S vty HuEojxrk24). 28y TPC
assay= EF37E Ho] A 7] wiiel] T A AF
oluf Al 8] FjuHlE gkl el Btk wekA FC
AR st tig =83 A7t A& E o xof st

Al Eh =3 FC 2A3HS T 2 W8k ol ascorbic

R

gk 2ol a4 EH19)

Oxygen radical absorbance capacity(ORAC) assay

ORAC assay<= 20043 799 ==& t}h3+9] Olandool A
&9 A13] International Congress on Antioxidant Method
oA Felure W © F Delange$} Glazer(25)9] %7] 97
Bilef] 7|9h& T3 9131, Cao 5(26) 93] o5 HHEHAU
o}. ORAC assay= A8} & A (peroxyl radical generator)®l|
A =9 peroxyl radicalell 3+ A3} B9 A& FS
ZAste WHOR 4 Aate] Hojof o) Uehte 34t

& w9 3oH27). ORAC assayoll A peroxyl radicale
%34 probe®t ¥HE3t] v F B AAAES FAsteH, &

3l BA4L& A7 2 HEY AEEY S FAES
Brlsle] gaksl &4 =43tH(19). 7] ORAC assay S
o] &3t AFoME FFEAZ FHAe B-phycoerythrin
(B-PE)& AM&dlon} Hd gy oz <13 dale 549
fluorecsein(FL; —dihydroxyspirolisobenzofuran—1[3H], 9[9H]-
xanthen]-3-one)& AF&-3}H(27),
eratorZ = 2,2’ —azobis(2-amidinopropane) dihydrochloride
(AAPH)E AM&-$tt}. wES-74-& 7hhs] LeluiH off ¢
21tH19).

R-N=N-R — Ny+2RO0 (28): peroxyl radical generate
ROO " +probe (fluorescent) —

ROOH +oxidized probe (loss of fluorescence)
ROO-+AH— ROOH+A -
ROO-+A-—ROOA

peroxyl radical gen-

&3} probe®} peroxyl radical®] ¥H3-2 96 well plate}
fluorescence readerg AH&-3le] 37°C, pH 7.4 2714
i EE 280 30% ~ 1AIRE B9t S5k, o)W oS
485 nm(excitation)®} 535 nm(emission)E AH&-3HcH(29). &
2bsl EA o] o] myt Ak §go] HaAse T4 ot
FEol F WH(net area under the curve: net AUC=
AUCsample— AUChan) -2 2F23H}, ORAC value= A& 1
g T 1 Lo thsted 1 uM trolox equivalents(TE)E el d
oH(27,30).

ORAC assay+ multi-functional plate readerZ ©]&3}
o &gA AFE3t SA 7L, AdHel Fom 54
Heo] dalE UE radicals &83tE AT FE 713t
(31). IS &4, radical generator® copper(Il)-H-0:Z 9]

AN - Y AJFol gk A& AbE 1@ 1055
3= HH(ORACH) S 34 Pi}xﬂi copper(DE ©]-&-3}
HFH (ORACe)©] ATHIT). ORAC W& 2 %o Wiztks)

2x 9] -] B4 ol (30), ORAC assays ©|-&3}
=9 2oy plasma, A&, 4 & HFd A5
Pt el S Bt ¢ Qe w(17), plasmadt & A

Fol 2 A5Y AF @A thiol groupel| <&
peroxyl radical &A7} Wal WA FTH32).

¢

free radical &A%<

A= 74 dAE Al
S ZFdAZoEH FdES ]’J‘d‘:} A= Eg
peroxide®] A A ¢} W83} peroxide?] A& WXt
I BuHAGEI). AE FEENA Yeve SdEe 3
st @4 2R BAE YEFATH34). Chou 5(35)9] W
H-& potassium ferricyanideZ ©]&3to A ¥5& =
Aol oz giksl 522 ferric ion/ferricyanide &3}
A Z ferrous form$Q! Perl’s Prussian blue complexZ 3+ A|
itk 2922 9L AR diks 4o Fagh Ak
E A|+¥3H36). Perl’s Prussian blue complex= 700 nmol|
A A FHEE VI FREEA e 45 S

stk FREEA 98-S eI E 3, A8 FAEF
o] FH=9 Hlwste] ICx(pg/mL)e-2 Y7 = gt

SOD(superoxide dismutase)-like activity(SOD assay)

AE TF2E o3l AAEH= &9 2HAaF F super-
oxideol] &3} free radical anionS M3 =48 o
7122 Aue] A A= olok gttt MEH|Y v EZE=g o}
o] ZA5tE SODE superoxideE 449} HAral 442 H}
FolFE W& Fujste &do|th SOD9] 2§02 ‘ﬂﬁ
5402 RE golalA FHEZ AA W floxe <t
Fa8% 54 F9Y spvtelth. SOD7} Fuljete ¥kE
3] YJeE ol e} 2ok

r:L O]
o
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Oz +02- +Ho

SOD assay= ©]21gF SOD9] A& fAkgt @435 ¥7t
21g ¥y ot} Xanthine-xanthine oxidaseE ©]-& 3}
I T2 U=rt ol ddEAY 48 B3
SEY 22 EFEY B e el &
o} Aj2F Fikst EH s Aol FAEETHE).

*********** — O+ H0-

2

Marklund®} Marklund(38)9] WH-& superoxide$} WHg-3}
o ZHEAS AYA3H= pyrogallol A4k} HES-S =43
= Ao 2 3akEA 9 superoxide AFE; oA ZES YolH
7] 93 A olt} o] e Ar uxul Moo duT
FH ANZ2E 4t EZS FE o AT 27] ©AY 24
HHo =z §835H AFSET AHER Ao Ho FHE
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7} E e E Jitsa i) Hold RS YEL, AlFe u
2} pyrogallol AHE4HEE A7) B9% ATHET). %
== £33 %= A (spectrophotometer) Yt ELISAZ 420 nm
g o7 ZA3th SOD-like activity(%)E ofgfj o] 2o =
T 4 ok

SOD-like activity (%)=(1—A/B)x100

A AR H7HY §3%, B FAHETY £33

SOD-like activitye FA 819 FHZEES 50%E A A]
7l< d4tsl E49 ¥5E ECs(ng/mL), & ICs(ng/mL)
©° 7 FA3td el 11 standard tHZTE a-tocopherol©]
1} L-ascorbic acidg AM&3te] Al59] &7 vlagh.
DPPH assay 9t v}7FA12 Ajo] 13k A|ge] 4 A8
Aol o3l FFE S WIE LS F YOERE AR
ZHA Ao tjgk BA o] Wr=A] F g3t AHEAtsE Yo

= pyrogallol2 vl Agvlty AXSHA wHEo] AFE-3oFslH
pyrogallol 2F3}= pHell 98] ZA GFS wtomg A|g 8
o] pHE HF=A] 828 RAStojof FTH(37).

ABTS cation
assay)

ABTS assay == TEAC assay= Miller 5(39) ¥ Rice-
Evans®} Miller(40)ol &3l g Rud =Yooz 22-
azinobis—-(3-ethylbenzothiazoline-6-sulphnate) ol
(ABTS-)ell tigh g1taiAle] A FS SAsh= Wolth
EFEAE troloxE A2 E Trolox Equivalent Anti-
oxidant Capacity(TEAC assay)&}a gtc}. A3 W o] 1t
w@ate] diksks SAo dE AMEEE WY S shE19)
o] 742 Al&el tigk TEAC #e] Bais il loh ABTSE
peroxyl radicalo]v} AF3}A| ol o8l ko] radical® AF3}E
1, ABTS radical> 433] A2 2 A& AE 8
2 31A] &E=H41). ABTS radical® DPPH radical®} m}3k
7MA 2 FAE radicalol U &3 f-7]80] Z5Fo &35
2 FA4 ABET olyF} B4 A B Fitsts SA
RE ANE 7H53koh42). 28l 2 2 DPPH radicalol] Hla) ot
&g A 59 FgAkss S AHEETH ABTS assay ol Al
ABTS+ potassium persulfate®} ¥F3-3fe] =219l ABTS
Fdsta, A4 E ABTS radical> &4tstes 7}
2 EAZRE HAE wo} R B2 ST} ABTS
radical®} dAF3FA 9] WHE-& 308 oA w24 HY =y
ABTS¢$} antioxidants ] ¥F-g- 245 k3] el of
9} Zth

ABTS "+ AH(antioxidants) — ABTS-H+A-

radical scavenging  activity(ABTS, TEAC

radical<

ABTS radical® 539 71 33& E432 % 660 nm,
734 nm, 820 nm<] G Hdlo] FFE=E YEPATH4I).
Az o] ksl Fe dA A7F F<F ABTS radical®} Al 5.9]

w30 A ABTS radical® potassium persulfateo] &l &
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A ZAo] glojA= & B33 = A (spectrophotom—
eter)H ELISAE o] &3l §3T=E SHTo=ZN A& 4
ot ABTS radical &A% (%)= oFdle] o=z 73 4
FIa=

Radical scavenging activity (RSA, %)=(1—A/B)x100
Al AR H7MY 3=, B FAHETFY F3=

Ascorbic acid  a-tocopherol, glutathione, uric acid®]
TEAC #& 247+ 1.05, 097, 1.28, 1.012 A< v 2 E(R)
24 s 93 48 dxTE 4 AMg . aER
ABTS assay= RSA(%) =+ 1.0 mM trolox equivalent=®
Yel Ay, VCEAC(mg vitamin C equivalent of 100 mg
sample weight)2 WEIITH ABTS assay= H< 99
pHol A S4 o] 7hsst2 2 pHell W 4kshAle] dAlolut
W7t E ATl Aol ZHEslth(44).

Single cell gel electrophoresis(comet assay)

Comet assay+ Ostling®} Johanson(45)°l] £]3]
SAHOZ MEFFAA DNA &4 358 A%
< & micro gel electrophoresis ¥ o]th. o] W
o] AlZoA 7hstar w2 A DNA &5 ®%st
g F e AHE KRG 2B R AA 2Ho|v FH S
AF&-3te] DNAQ Ak3}# A oxidative damage)©] Y uracil
misincorporatione B A|3t= Aol /-2 3F0H46). DNAZ}
£4Eo FEHA Z3H EAdH)E FEsA Ha, oy
g Eddols o Ao R I A JTH47). ol g Hel
A comet assaye 2H8HA] ZE# 2 (oxidative stress)Z5-E
DNAE R33le diksiA]l ado digh Aol 2 e 4
olth.

Comet assay®l] AH&5E AXE 289 99+ (ympho-
cytes)U W& (leukocytes)ol™ Ag 7o we Ad
(whole-blood) = AH&-gtt}h, a4y W7 Eos A4
g A S A FH A ALESh WELHE BAE AEE AL
AT 9Hd 5 21 0H48). Duthie 5(49)2) Aol
1 A5 ddoll A FelE 79 WEAe7F DNA &%
Z7MA 71 A et Ba7F 91} &3 Hininger
60 ¥F AMed dEFG A4 AP DNA &4
AT Aol7t gk Btk Alxd kst &4-5
fFrdle EEEE HO0.5 F2 A3 (46), Hx0, A8
7o wa}l positive control@} negative controlZ &3¢
o HoOo0ll o8l fr= Al Z] DNAY &=y 3553
SA35H7] A8l A5 HoO5 42 A gt A d AXE
& &0l =9 agarose gel ol Alololl 719 WoiA lysis
9} alkaline unwinding, electrophoresis ©A S A XAl ®t}.
Electrophoresis @A oA 45 DNAE %= (anode) 2. &
o] 53t R comet tail s FATT F3 G
A A To] du| A AdA DNAY &4 AT E 3H013H
t}. A¥= positive control®} Bl Ee] 9% tail DNA &

ml>

rr r°*' i)
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In Vitro 34+8s Z78H g 54 &
tail moment, tail length, % tail inhibition, ICso(ug/mL) 52
2 Yehdth

Comet assay”} biomonitoring®ll ZA3 W o]7]= syt
protocol®] ¥F3}= o] Fo] XA EJt}. E3] lysis9} alka-
line unwinding, electrophoresis ©AlolA & W3 ¥ wy
o] AFRE I 9o] ABE 7+ H] J177P oj&gt} 3 sam-
plingS 33 comet assaye] ZE ©A= A3t AFA
of 4L v F23 LS }EE A A A A
Al5o] 283 Ao MAs Fo7t BasiohGl).

Cellular antioxidant activity assay(CAA assay)

CAA assay= M X vjSS B3l &9 2haFe 4
3= Wy 2 2 dichlorofluorescein(DCF) assay® ¢
A Aok AA ol A9 g8t whg-2 st 315 S E
o] §kg-of ulal Hist vkg-olm 3itkstAl= AA ol A
oo ftUES 53 283514 FH52). CAA assay=
A W n vivo)oll A dAkskA] B4 A= S A EF(cell line)
FxolA Hrkshr] 98 = E Aoz dAiksA o] Azt
AT Jro} ot e M Qb X9 3itksl &8 s
A 7 e A Wyelth 18 BEE guE o R ALSH
I e A<l ksl G4 SAHEY AESF R A
A 3tth(53).

CAA assay? 98+ 2',7'-dichlorofluorescin diacetate
(DCFH-DA) probeE ©]&3led A W &4 24 Fo] o
wE PG 2 Y= s FAs= slolth DCFH-DAE Bl =
A3 (non—polar), Bl o]&Ad(non-ionic) T+FZ 7IF . 2H A
¥ule 2usie] 3k 24 9ok A £ E 118k DCFH-

= AIZZAA HAXE Y esterased] 93 vFFEAR]
dlchloroﬂuorescm(DCFH)Oi 7t Al E Y &4 AAaE

A
Hood

EA) Aol DCFHE 4tshE o] ¥4-S =+ DCFE [gtdTt
el AEY B4 AHARF e o] BESE 5= ¥%

&

o] Zke] AAA "t DCFo] &3 fluorescence reader®
A 7158l 232 483 nm(excitation)$} 525 nm(emission)
o] &gth(x4). Fitst 848 SAs A ke AlE FF
oy} A E A M7 A] DCFHSF A= A4 9
35 WA DCFY 43S FAaAIZITHED). 34ts) &
=4 A DCFHE 4Fshr71€ B (A 24 = Ha0;
TE Cu?, AAPH(peroxyl radical generator) S-& AF&3t
t}. CAA assay A= AHA|E 2 8]31A] &2 controlol
3} fluorescence intensity (%)Y pymol of quercetin equiv-
alent(QE)/100 g©o. 2 YElATE CAA assay W2 713}

A =23tstd off ot 2o

(

oX, i ME o )
IN'

ROS

cellular esterases

DCFH-DA \ DCFH ————————— DCF
DA :
antioxidants
CAA assay= 4 AaE: XS A 4do= 3

&3 Az tiE HE Ak 1F 1057

Z
e

HLASHA o] &5 o] ko HAF ol AMEEE Al
atocellular carcinoma(HepG2) cell, astrocytes, HeLa cell,
Chinese hamster ovary(CHO) cell 5] X115 o] AtH56-
59). o1& FdlA 2t(iver) #1204 33= (xenobiotics) el
g3 Fse sty ~Ed 29 23 34 A7 (target
organ)®]il, 12} v % (primary culture) A] L¥FE o2 Ay
He AR A &oln, A48 Az e Aol
(variation)7} Ho 22 7t A F2l Sk HepG2 cellS =2
AF&-8HH(60,61).

DCFH-DA= Al 3223 Sasto] F2 Alxdd 525
BRAX 54 4o7A &7 HEiA e B2 FEE A
atofof gtk DCFH-DAE =& =& A 23t#y DCFH-
DAZ} 783 Wl =2 5¥ 1948 #3318 2Fsk(photo-
chemical oxidation)& &3t &3E4< DCFE A3t
A Atk ol 84 AATo] AAHE AL=E 20E F o
282 Fo7F R FHTH6263). 18P E A Axtol AlFA
& =o17] A w21 AZ3 M= Z DCFH-DAS 33}
8} 2+elE WA Sl A o] 235t} Halliwell®t Whiteman
(54)2 DCFH-DA 1~10 pM=- 458 g 3l= Ao] FA3}
Tt ®Bustgh

hep-

2 -0t AZ0]| CHEE HE Al

U AF 3 assayE o83t ALt HLE YR
AAZE ksks 54 A &AL S Table 190 AlA 8T
TPC assay$} DPPH assay© A|A|Ho1Z Ao =2 Hl=
2 AR EHACH, ol tste S JHY B Ao
o] &= & WHo] TPC assay$} DPPH assay S AJAMSHCH
Ze]d = WAl aigle] XgE o] e o2 7H] hydroxyl

group< free radical®}e] 3 whHg-ol Fojgtozx galks}
gAo] el E =2 A3 TPC 2L A 59 3gitsss
A& F e T2 AV dvh 53] ZHE SFES
zH/\sl]- Hdo) 850 omz i) UL A
ksl Aol dojA TPCo A&t 3o nf
stk shAh 2ejuv 2F AT JFAH AMEEHE
o] st o] 7HA ©B9Z HAFHA L Jorg
AlFol A AFsE Aol QoA vlart ofHo}
assay 2 RP assay, ABTS assay?] ¥d+ /‘]'E]-
J‘:—-LA 3} °Ja°ﬂ 9]3} free radical 22745

o

F

l:k:l
AN

= ZEU]' **0] ABTS assay

o] 7153} (64), DPPH= 71
41l (hydrophilic sol-

]l (hydrophobic solvents)oll =

o] gitsl &4 FA Aol
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Table 1. Application of antioxidant capacity assay in fruit and vegetable

Samples Assays Results Reference
TPCY 260.5, 254.34, 23551 pg/g (GAE)?
Rlc’lbf Coﬁfamf (3 clones) RP? 1.04, 1.12, 0.92 (at 100 pg/mL) 21
Unng nipening DPPH” 79.39, 75.80, 81.16% (at 125 pg/mL)
. TPC 14~330 mg/100 g (GAE)
it e OMC Sl s .
& ABTS” 171~2591 TE/100 g
. .. TPC 2609~916 umol of GAE/100 g
Fruit samples (5 varieties) CAAY 171~9.39 umol of QE/100 g 55
TPC 14.1~429 mg/100 g (GAE)
Common fruits (25 varieties) ORAC 237~9621 TE/100 g 61
CAA 202~3.15 pumol of QE/100 g
Inomoes batatas TPC 192.7~1159.0 mg/100 g (GAE)
p(sweet otato) 5 varieties RP 8.1~53.5 mg/mg (ECs value) 70
P DPPH 2.1~24.7 mg/mg (ECs value)
. RP 0.84 (at 0.05 mg/mL)
Dﬁicﬁr‘:lief:tft?:agi?e DPPH 805 pg/mL (ICx value) 71
v sop” 85.2% (at 0.8 pg/mlL)
. . TPC 871 mg/g (GAE)
Zingiber officinale DPPH 0.64 pg/mL (ICs value) £
Salad vegetable grown in Korea TPC 16~88 pg/mL (TAE)” 73
(42 varieties) DPPH 0.4~67.1 mg/mL (ICs value)
Fruit and vegetables TPC 0.07~1.06 mg/g (GAE) 74
(29 varieties) DPPH 55~92.8% (at 30 pg/mL)
. TPC 293.3~542.2 mg/g (CE)"
N fpé’:l]’ggri‘t’fa””m L. RP 0.46~0.81 pg/mL (ICs value) 75
P DPPH 4.94~17.3 pg/mL (ICx value)
TPC 18.7~25.3 mg/100 g (TAE)
Vitis coignetiea RP 0.18~1.07 76
DPPH 32.9~93.1%
. TPC 0.67~1.27 mg/g (GAE)
Cooked broccoli DPPH 5,85~ 35449 7
TPC 158~594 mg% (CE)
Pleurotus eryngii DPPH 44~91% 78
SOD 18.4~62.8%
. . TPC 0.3~448 mg/g (CE)
m
SOD 1.1~75.4%
TPC 0.052 mg/g (GAE)
Korean kiwi DPPH 74.4% (at 25 mg/mL) 80
RP 2.71 (at 25 mg/mL)
TPC 1.5~159 mg/g (GAE)
Frf;;eélggegggsumed vegetables DPPH 15~243 uM TE/g 1
ABTS 41~49.7 uM TE/g
. TPC 64.2~224.8 ng/g (GAE)
C@Tfi;ﬁ; [lem : DPPH 305% (at 1% peel ethanol extract) 82
ABTS 99.9% (at 1% peel ethanol extract)
S TPC 0.3~0.6 mg/g (GAE)
Allium species DPPH 15~82.2% (at 5 mg/mL) 83

DTPC stands for total phenolic contents. YRP stands for reducing power. YDPPH stands for DPPH radical scavenging activity.
YORAC stands for oxygen radical absorbance capacity. YABTS stands for ABTS cation radical scavenging activity.

9CAA stands for cellular antioxidant activity. ’SOD stands for SOD-like activity.

9GAE stands for gallic acid equivalent. 9QE stands for quercetin equivalent.

9TAE stands for tannic acid equivalent. WCE stands for catechin equivalent.
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