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ABSTRACT

This study investigated the antioxidant properties of Doenjang prepared using fruit and vegetable complex extracts
composed of apple, beet, and carrot at different mixing ratios. Fruit and vegetable complex extracts (FCEs) were used as brine
for Doenjang preparation, and antioxidant properties were evaluated by measuring total anthocyanin content, total phenolic
compounds, total flavonoid content, electron donating activity, SOD-like activity, ABTS radical scavenging activity, and
reducing power. Among the fruit and vegetable complex extracts, FCEsl1 (apple 50%, beet 30%, carrot 20%) showed the
highest anthocyanin and total phenolic compound contents. However, in Doenjang prepared using the extracts, relatively higher
antioxidant activity was observed in FCEs2 (apple 30%, beet 50%, carrot 20%). Total flavonoid content and electron donating
activity were highest in FCEs1 and the corresponding Doenjang, whereas SOD-like activity was highest in FCEs2 in the
extracts but in FCEsl in the Doenjang. In contrast, ABTS radical scavenging activity and reducing power showed relatively
higher values in FCEs2 and the corresponding Doenjang. These results suggest that the mixing ratio of fruit and vegetable
complex extracts influences the antioxidant properties of Doenjang differently depending on the evaluation indices. Overall,
the use of fruit and vegetable complex extracts as brine in Doenjang fermentation may enhance antioxidant activity and has
potential for the development of functional fermented soybean paste products.
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AV2H Malus domestica), Y| E(Beta vulgaris L) 2 T
(Daucus carota L.)& theFet kst &5 gk o4
A FAFE FHA Uk Atz fF714h BIER, 2ol &
9 ZH|E 33Eo] FHslo] gats) &4 2 ukgd A gl o
Wol =Fo] He Ae® Hu¥ ] em(Manach C 5 2005;
Hyson DA 2011), H| E& betacyanin®} betaxanthin¥} 71%—0: x
X~ /\é 2o ?‘Q—.ﬁ_?‘ﬂ— 61—/\]—5;} A Zog o]—gqxq oh;]. \:1:5} >
L B-carotene®} 72 carotenoid AJ#-o] FH-3le] i3l 2
ot 28-S YehE Aoz Buwim 9thDiplock AT
1991; Kim MH 2012).
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1. A=

B Az AR WFe dEF52HE(lpum  Agricultural
Products, Hanam, Korea)ollA] 71313t} U <A(CT Cheilledang,
Seoul, Korea), tha5(Fruzen Corp., Boeun, Korea), A2KBrix Farm,
Cheongsong, Korea),
Korea), H]E(Haetsalae Agricultural Corp., Seogwipo, Korea), A4~
(Jeju Special Self-Governing Province Development Corp., Jeju,
Korea), 713155Bonghwa Agricultural Cooperative Joint Business
Corp., Bonghwa, Korea) 2! <(Solbat On Gama, Chilgok, Korea)
2 2RI wigellA st B 871 el £
20 L 87| &o}2](Yesanonggi, Yesan, Korea)S AFE3IATH

FHGeumseong  Agricultural Corp., Jeju,

2. opafs M=

ARe RS AAA @ AHgsision], g vE
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3 Al 71X] ZAJ(FCEsl, FCEs2, FCEs3)< 4173 3}a(Table 1),
A4 500 mLE 3713 ¥ 2] 7|(HDBL-EABIGR; Happycall
Co., Ltd, Gimhae, Korea)E ©| &3l #2351t} 23t
e uEs Olﬁﬁ}@l 12+ of Zesich

e AAES 7Hekl § ASde slgsidion, A
HEL Y4E-]71(MF 550, Hanil Science Industrial, Daejeon,
Korea)E ©]-831%9 3,000 rpmoA] 5 min &< Y4l+-2]515
o} o]3F 7137 |(HID 260HV, Hanjin Air Tech, Gyeonggi-do,
Korea)E ©]-83}0] 22} oJ#}et |5 E7gA| 2ol ARSI

HZE oFde Z=AAZXZ|(FD 5508, Ilshin Lab Co.,
Yangju, Korea)& ©|-8-3te] —65TolA 4U7t FAAZS }21
th olgA Ao HAF FAUE B | mgml F=
s|Mste] ksl A EA ol AHEg-shTh

3. =HE M=

A Az A, 22 o 398E 3| 4x(fruit and vegetable complex
extract; FCE)9} S 1:3 (viv) HIER 3|23 & AAG-S H7}
3lo] 18% ATE AZSIATHPAL-03S, Atago, Tokyo, Japan).

20 Le] 37] @olele 9’ &% & dxste] AFSSkal

et A4 14 (wiv)] HlER E36ki e, 20 L 871
TNEoR" Uﬂ—r 4 kgoll 9 16 LS A7’ & &35 1N,

5 27 R Bl B £ 12708 JUKeE § dole] e
ol &g = 23PsY
= A2 QlFHlo]E(IL-21, JEIO TECH, Gyeonggi-do,

Korea)Z ©]-&3ato] 30Tl 40€7t <4 - 2E 8T

B AgelA AR 2R 3k dEA 94 Alx 3

el 712717k o] FoAl = Al S aEfste] Argsisith

=, WFet s £dste] 9% 71 BES 19 & 3

7}E7l§‘— AAshE ABAQA 38 S wrgste] oF 4049 #

& 7175 283130 thLee JY & Mok CK 2010). ¥& 402
A

=, A7t S AAlste] A2 13RS A ARE AT

4, FX FE= M=
G+ F22 @AY B 1:10wh) B &R T3 T 35
Wzt AAE ol gste] sttt &, A5t SulE T2t

Table 1. Mixing ratios of fruit and vegetable complex
extracts (FCEs)

Sample Apple (%) Beet (%) Carrot (%)
FCEsl 50 30 20
FCEs2 30 50 20
FCEs3 40 40 20
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2= 2t~ FA(round-bottom  flask)ell Eix  ZFYZ7](glass
reflux condenser; Daihan Scientific Co., Ltd, Wonju, Korea)&
A4 & 719X (heating mantle; WHM12014, DAIHAN
Scientific Co., Ltd, Wonju, Korea)E AF&-3F] 90~100T ol A
A7t Bt 85 2HA FESAT

FZde JAFE]7](MF 550, Hanil Science Industrial,
Daejeon, Korea)E ©]-8-31%3 3,000 rpmellA] 5 min &< Y4
Heed & Asde FFsinh olF, At I7|(HID
260HV, Hanjin Air Tech, Gyeonggi-do, Korea)E ©]|-8-3}]
o3kt

==}
ol g8l FEH3 T, —65ToA 4Lt FAUZRENLE B
AAzE 94 FE2E 578 1.0 mgml =2 885k
grtsl g4 Aol ARSIt

EAJobd kS Fuleke T & Francis FJ(1968)2] HF
= 2389t sz AN £ 4 9%
A& 10 gol FZ=8Nl(ethanol : distilled water :
acid=85 : 13 : 2, v/v/v) 50 mLE H7}8t & 4CollH 24 h 5
<k xR FEaeih

FEAL AFste] 50 mLE FEe F 520 nmofA]
UV-visible #3433 =A|(UV-1800, Shimadzu, Kyoto, Japan)E

acetic

5 QrEAlold FFE v A wet AN

& AEAIOP FHmg/100 g) = FR= B x (SOARD
() x BAXulg x 1.54

= vy 35HE g2 Folin-Denis %'H <

3}1thSingleton VL 5 1999). ZHj= 2 ©4 335 0.1 mL
ol 2% Na,CO; 2 mL%} Folin-Ciocalteu ] <H(Sigma-Aldrich, St.
Louis, MO, USA) 2 mLE 373t & 2 20|A] 30 min ¥F-A|
At FH== 750 nmollA] =435t} Catechin(Sigma-
Aldrich, Steinheim, Germany)S X232 AFESlo] ZJakA
S 2Mdsti o, a8 1=0.0043x+0.021(R=0.998)°| Tk
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ol
>

=
T

il

-

2 =X

o o

Mk

2tE o=

gHRco| = g Kim EJ 5(2012)9] WS o4
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2Egdn A8l FHAe Asiden, AgAe

y=0.0051x+0.018 (R’=0.997)°]1t}.

8. MXz0is FH

AAFAsS I 2 I F5E 0.5 mLo] 02 mM
DPPH(2,2-diphenyl-1-picrylhydrazyl) € 3 mLZ £33t &,
Aol A 301 ¥RAIF T ©]F, 517 nmol|A] UV-visible
3334 = A (Shimadzu UV-1800, Shimadzu, Kyoto, Japan)E
183le] EFEE ST BE A2 33 wHEal]
3

SRR, AAFASE TheT o] Aee

[}

AAZAS(%) = 100 — (A / B) x 100

A: Absorbance of the sample

B: Absorbance of the control (without sample)

A

9. SOD wAtEY &Y

SOD #-AFEA] & Marklund S & Marklund G(1974)2] Wi
of et Sttt s 2 FF FEFE 02 mLel
Tris-HCI buffer(50 mM, pH 8.5) 3 mL¢} 0.2 mM pyrogallol
(Sigma-Aldrich, Steinheim, Germany) 0.2 mLE 3 7}sle] &
gt 2 25ToA 1087 ¥HgAIZTE 1 N HCl(Dagjung
Chemicals & Metals, Siheung, Korea)= 3713l ¥H-2 F XA
Z1 &, UV-visible 33 =|(Shimadzu UV-1800, Shimadzu,
Kyoto, Japan)® 420 nmol|X SF =5 S3sl9th. RE A
£ 33] HHEEle] =35193 11, SOD FAFE & o2 o] Al
eii=g

SOD-like activity(%) = (I — B / A) x 100

A: Absorbance of the control (without sample)

B: Absorbance of the sample

10. ABTS Radical &~7Hs &%

ABTS radical 227% £%- 7.4 mM ABTS(Sigma-Aldrich,
Steinheim, Germany) £} 2.6 mM potassium persulfate
(Yakuri Pure Chemicals, Kyoto, Japan) £-9-2 B0 2 &3}
&, Ao kel 2443 WEEAIA AdE ABTS &
a2 AgskTh AdE ABTS €92 phosphate-buffered
saline(PBS, pH 7.4)Z 343t 734 nmollA FF=7}
0.70+0.03°] == 24313

o] & 950 uLol| 24 2 B FEE 50 uLs HrIsl
3t &, Ao dEglolA 1087 WAL F, UV-visible

3334 = 7|(Shimadzu UV-1800, Shimadzu, Kyoto, Japan)E ©]
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|3t 734 nmellA FBEE S8 HKim JS & Lee JH
2020). BE AE-2 33] REsle] 75T

ABTS radical 2452 tha 2l me} AlLlelsdc

ABTS radical 2271%(%) = 100 — (A / B) x 100
A: Absorbance of the sample

B: Absorbance of the control (without sample)

1. & £
99 S4& AAge 27 FE2F 1 mLell 200 mM

sodium phosphate buffer(pH 6.6) 1.25 mL%} 1% potassium
ferricyanide(Duksan Pure Chemicals, Gyeonggi-do, Korea) 1.25
mLE 7Rl 50TelA 2023 WA 10%
trichloroacetic acid(Daejung Chemicals & Metals, Gyeonggi-do,
Korea) 1.25 mLE 7}3te] 4TColA 1083 w2171 5, A
Y 25 mLE sl SFF 5 mLe 0.1% ferric chloride
(Kokusan Chemical Works, Yokohama, Japan) 1.25 mLE &3}
slo] wRSAIZ T FB e UV-visible 333 %A)(Shimadzu
UV-1800, Shimadzu, Kyoto, Japan)=Z 700 nmol|*] =743} t}
(Yen GC & Duh PD 1994). 3+918 HS 3 HaFA e
BHT(Kanto Chemical, Tokyo, Japan)E ZTEZZ A-8-5ho]
0~1.0 mg/mLe] F&= WA ZAsiglon, A
=0.0038x+0.015(R’=0.997)°]%]t}. RE AF L 33] ukislo]
Tt

o,

ASES *@% S’ﬂ e Fefoiglon, Wil
(meantSD)Z YVERJITE HA 22 SPSS statistics(ver.

Al &
25.0, SPSS Inc., Armonk, NY, USA)
O]—‘E one-way ANOVAE ©]-&-3}o]

= olgalgi = 7+ A
AR e H, AR A
< Duncan’s multiple range test® AAI3IA T A=<} B3
FZE 7F Ao| & Student’s t-testZ FA131 2 p<0.05
TolA freld e Aokt 4 3 3 Al

o] g3te] ¥4

Pearson

correlation analysis&

dz o

nE

1. RtEAlObH &zt

I B o] F o] &t Al xgF B QFEAlohd
2% A 7= Table 20 YERQATE #A5=2] kEAJoPd 3
&2 FCEsl, FCEs2 ¥ FCEs39A] Z}7} 7.51+0.03, 6.5440.00
9! 2.39+0.00 mg/100 g & UERSE O™, o] 5 o] g-sfo] A|xgh
AR E 27} 0.58+0.09, 1.27+0.10 2 0.18+0.01 mg/100 g

W

- 7drg st

FobAlo kiR

Table 2. Anthocyanin content of fruit and vegetable
complex extracts and Doenjang

Anthocyanin content (mg/100 g)

Sample : - T-value?
Juice Doenjang

FCEs"1 7.5140.039% 0.58+0.09° 104.221

FCEs2 6.54+0.00° 1.27+0.10° 71.309™"

FCEs3 2.39+0.00° 0.18+0.01° 301.666"

F-value 41,351.865™" 97.447"

Y FCEs: fruit and vegetable complex extracts; FCEsl (apple
50%, beet 30%, carrot 20%), FCEs2 (apple 30%, beet 50%,
carrot 20%), and FCEs3 (apple 40%, beet 40%, carrot 20%).

? Values are meantS.D. (n=3).

® Different superscript letters within the same column indicate
significant differences at p<0.05 by Duncan’s multiple range
test.

 T.values indicate the significance of differences between juice
and Doenjang within the same FCEs.

¥ p<0.01, ™" p<0.001.

o Jepgth ws
2 43(p<0.001) 2} 3 (p<0.01) EF
Hlot

dEAORE pH, 2%, AH B FA A8l o8 A
;,‘E_L%HE]‘:‘ e A dedA 9l oM (Castafieda-Ovando

% 2009; He J & Giusti MM 2010), '&& 21 5 AAdE=
Trm}, 9 9 pH W SO Geoz Pl Uhd 4 9l
THHwang ES & Ki KN 2013).

g, sl 7P =2 JEEAloR
FCEs1©] o] & o]-g3}o] Az %%cﬂl/ﬂ% g
*e Yedo], Bt vl s A
2 g B v BE ade

gk vlE WA R AWEY] ol oo
Giusti MM 2010; Patras A 5 2010; Hur SJ 5 2014).

531, 37 g0l B ARYSE 45 3 EE LEe
7142 ] @ol ZHgate] iAo F HAAaE Bs 7k
Jow, A 24d Be EAled 724
chil A 7lo] A% e o] e nAL oz gy
tHHe J & Giusti MM 2010; Ozdal T 5 2013).
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Table 3¢ Yepict 2] & T
FCEsl, FCEs2 3 FCEs3°llAl 747} 15.23+0.01, 15.03+0.02
2 14.98+£0.02 mg CE/gC 2 Yeldon HAxoMe Zz
11.27+0.00, 11.78+0.02 2 11.46+0.04 mg CE/gC.2 =4 ]
Atk HFAFE ol gsto] Az B F e SHEE
dFE BE AgFA FoH oz s Thp<0.001).
gk, et B RFoA E3 vlEd wE Alo|rt &
AR R frofaiAl YERT
HEA SES 284 25 4] EAlske
3} Ed=2 deix] 9 em(Rice-Evans CA 5 1997

oA HJAFe] =& F HEA = %P%‘;% }
frefel vhekst Zejuls ARelA 1R Ao
E3|, FCEs19|A Atz o2 =& 3o
7 et EeldlE StE S dhche 9EE B
©1(Tsao R & 2003), FCEs1o|A] Alzte] 53t
g—l x%o] oﬂzﬂ:ﬁ u];(] o Eo]q,

SH, B8 HE A F dled SEE
gt A HE F AR diEE 2 Ak} REgo
=79 siteo] EalEAY tE JuE AU
J & 2014). E3H ol2{gt Wl wE
A9 A5 2 wet gepd  glon, wedt vlE wA
2 AYE7] o HstE BY 7lsdo] Uth(Patras A 5
2010; Shahidi F & Yeo JD 2016).

uebs 2 AT dake Ao 9

] lr_k] 51_61-

ko

e
%
> oo oo

g

12
B4z

(o]

_;
Kull

e Hu
o,
o rgt

l
cht
=

E
o
9,
iy
52 30

nﬂ
of
S,

=)

o
P 2y
N oo & b

o2 iy I

A B A% AL G| 4LE £ slowt, ol 48
4 Zo) AR A8} e Wale] FPL W Row

Table 3. Total phenolic content of fruit and vegetable
complex extracts and Doenjang

i
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3. & ZelEo|lE gzt

A9} o] o] L] A Z3F Ao &= ZglH o=
gk 24 A= Table 49 VERNQITE B4 & Satu
3F2F-2 FCEsl, FCEs2 % FCEs3°llA 242} 16.01+0.20,
15.46+0.00 2 14.37+0.19 mg RE/go. & Yehdt) g, 9%
9 & ZgpH o= 3RS 747} 11.38+0.06, 10.62+0.13 2

11.07+0.86 mg RE/gC.& =A% Sch
Aol F Fefiiol= S FCEsl(p<0.01), FCEs2
(p<0 001) & FCEs3(p<0.05) Z5FollA <ol vlaf #-2]2]
° 2 Zhaske A Btk HAg e F SetE o]

_

IN'

mJ

°]

fr

= o] zjolrt BAH R FolahA VRt (p<0.01),
@4 ol frelah 2holzk vehdA] exgke

I

S ol e AEA AFdl g EAlste T8 &g
f‘ﬂl‘é‘ gl'dui’ﬂ arst 2, S A8 B ok A
= Y= Aoz o 24 2 tHMiddleton E Jr 2000;
Pietta PG 2000; Heim KE 2002). £ 7oA a2 &
ZetH o= o] 22 AL BUH A Lo EAlSt= th
¥t ZehHico|= 3gHE0] FEH AyE AgH) 3
A BIE B B3 F JJ'H 0" quercetin, kaempferol¥}
2 Z2EEF, catechin 2 epicatechind} 22 ZEhl=F,
luteolin & apigenin®} 22 ZZFEF7T FRHE] de AL
B Hyso] itk B3k BE B R A FajFol=
cyanidin & SFEA|OPAA] &gHEo] EA5le] & ZelH 0|
© 3HF SThll 714 = Slvk b 2 AFellA] geld

O_u

ﬂl

Table 4. Total flavonoid content of fruit and vegetable
complex extracts and Doenjang

Total phenolic content (mg CE*/g)

Total flavonoid content (mg RE”/g)

Sample T-value” Sample T-value”
Juice Doenjang Juice Doenjang
FCEs"1 15.23+0.01% 11.27+0.00°  354.640™" FCEs"1 16.01x0.20* 11.38+0.06° 20.682"
FCEs2 15.03£0.02° 11.78+0.02° 180.555™" FCEs2 15.46+0.00° 10.62+0.13° 53.778""
FCEs3 14.98+0.02° 11.46+0.04° 120.392™" FCEs3 14.37+0.19° 11.07+0.86° 5273
F-value 127.118" 269.633" F-value 53.319™ 10717

Y FCEs: fruit and vegetable complex extracts.

2 CE: catechin equivalents.

Values are meantS.D. (n=3).

Different superscript letters within the same column indicate
significant differences at p<0.05 by Duncan’s multiple range
test.

T-values indicate the significance of differences between juice
and Doenjang within the same FCEs.

¥ p<0.01, ™" p<0.001.

3

4

5

Y FCEs: fruit and vegetable complex extracts.

? RE: rutin equivalents.

» Values are meantS.D. (n=3).

 Different superscript letters within the same column indicate
significant differences at p<0.05 by Duncan’s multiple range
test.

% T.values indicate the significance of differences between juice
and Doenjang within the same FCEs.

 p<0.05, ™ p<0.01, ™ p<0.001, NS: Not significant.
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o=} HiBA oA olZe]E FElE Hek A, el 2 A
At 5o W& F(biotransformation)©] YoiYE Ao Z B
5o} ItiHuynh NT 5 2014). &3k &8 Z7(2 %, pH,
AlRh 2 rlAES] FRel wet FetEeels 2 HE 35t
Eo| o] SrtAY Aashe 5 Bold viskE vehd
T e e BuFo] UtiHur SJ 5 2014; Adebo OA
& Gabriela Medina-Meza 1 2020).

mep] B A Anke w21 9 98 24d) g 2
ole] 719lg Rew dAHrh

4. MX}Z0{5(Electron Donating Activity)

Zaf e} o] & o] Bt A e "] HAFls %
A7R= Table 59 YERQATE FCEs19] 79 2hala=2] 2z}
Tl %€ 21.0320.01%A o1, BANAME 38.96+0.01%= =
Al Z7VekSiTh. FCEs2 & Aol A] 18.77+0.01%, ¥ 7ol A
20.5240.02% % YE}on, FCEs39] A% Ao A4+
o] %52 21.09£0.01%, B 22.92+0.02%%2 =4 HJTh

BE Ao B8 Az & dAxgdee fyez
Z7kle AaS B oW (p<0.001), TS5t D Jtolw
BAACRE Foldk Afo]7F YERATHp<0.001). =3 Zhal ¢
el = HAApgol 5] Apo| 7} frolatAl Vel 2™ (p<0.001),
B M= Folgt 2po]7F #EE A THp<0.001).

AT T 7 HE Y F A e Ws)
o} #do] U 7hsdo] Sk HaE A Eel o tAt
A or, wAE Tid o3 AF Wl Fakst E4o] 3
HAY A2 kst o] AdE o] Fatkst Didol St
g e BeR 4 tKVuong QV & 2011). 53],
g gl w9 s sgtEo] EellEwA gk
3t @S Yehlle AR StEelv Ete|l=rt A=

oA oF BAEREAERS

Table 5. Electron donating activity of fruit and vegetable
complex extracts and Doenjang

Electron donating activity (%)

Sample T-value?
Juice Doenjang

FCEs"1  21.03+0.017"  38.96+0.01° —-1,603.261"

FCEs2 18.77£0.01° 20.52+0.02° —156.078""

FCEs3 21.09£0.01° 22.92+0.02° —115.107"

Fovalue  69,957.333"  709,660.765""

Y FCEs: fruit and vegetable complex extracts.

? RE: rutin equivalents.

% Values are mean+S.D. (n=3).

4 Different superscript letters within the same column indicate
significant differences at p<0.05 by Duncan’s multiple range
test.

% T.values indicate the significance of differences between juice
and Doenjang within the same FCEs.

T p<0.001.

T 9lom, ol wg 2Fe e Skt Bl e A

o2 By} gltkKorhonen H & Pihlanto A 2006; Hubert

J 2008; Hur SI 5 2014).
Kim DH 5(2022)& 45

A Wsyt Yehd & 9les Bush

ATl s ZA42] £3F v ol 2 giksl 549
2ol & Hlwd Ay, 27] Ao = TS B
FCEs3°] ©dolM = Fld oz vhe 3k Yehlle 73]

AU, o WE Y FpH Wk Ve % VPR &
G Ahgol olg) Gt Jrel Raf w Afo] dolied,
27] §o] £ ARAFE ol2le 3ol 14 ¥ Bol
Agsjol Jridon 2 4ag HIYS 7PsAol ek £a
W% ehil B Aol ate] AF EE E3ol o8l 14 7}
% FUF YRl PR A TRETHHe | &

Giusti MM 2010; Hur SJ ‘5 2014; Shahidi F & Yeo JD 2016).

]

o
N

5. SOD RAI2HA(SOD-Like Activity)

a9} o] & o] &3te] A3 ©AFe] SOD A&
=% ¢+ A7}+= Table 69 YERNRITE FCEs19] 75~ Zhaf
o] SOD FAFEHA S 20.08+1.04% o, BAo 2 A %3
T 34.65£0.04%% R o2 Z71E THp<0.01). W
FCEs2°l A& Za4=2] SOD FAFEAd o] 45.19+0.16% = 7}
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Table 6. SOD-like activity of fruit
complex extracts and Doenjang

and vegetable

SOD-like activity (%)

Sample T-value?
Juice Doenjang

FCEs"1 20.08+1.047"Y  34.65+0.04° -19.812"

FCEs2 45.19£0.16 32.61£0.37° 44232

FCEs3 22.10+3.90° 33.73£0.16 —4.210M

F-value 71.443" 38.798"

Y FCEs: fruit and vegetable complex extracts.

? Values are meantS.D. (n=3).

? Different superscript letters within the same column indicate
significant differences at p<0.05 by Duncan’s multiple range
test.

 T.values indicate the significance of differences between juice
and Doenjang within the same FCEs.

" p<0.01, NS: Not significant.

2 =7 vebg o, d30ME 32.61+0.37%% FejHo =
Aaslon) 7 Ykth(p<0.01). FCEs32] SOD FAEA
2 IS 22.1043.90%, B 33.73+0.16% = YERG oL,
] F BARCRE frofgh zfol= VEREA] E3dT.

T3 Al 7F SOD FAME S BAIK o2 fofdt Aol
= HJom(p<0.01), B4 M= F2l3k 2ol 7} YERE
THp<0.01).

SOD FAFHES SRS AASH:s Fitsl a4
superoxide dismutase$} 1AM 7]
= oulshH, 23Fe] kst sEe Hrtshe AEE 9
At} Hong HD &(1998) Al ARt 2543 &
F9e] SOD Ak el 247t 14.6%9F 30%= WUERsTha
Byt olldt Axel Blwd wf & Aox] ALLH
a4 E a5 o] 83te] A3 D] SOD FAFHA
S ¥ 22 FEoR UEgen, 54 g 2o
SOD frAFEAdo daks v 4= gleS AlAke.

T3k Kim MH(2012)= HE, diegn] 2 37k =
SOD AR = et A3 WE 5500 w2 2490
el Baustglon, ol B AolA A4 &5
H| &0l we} SOD A dell zto]7h et A 3o} whdo]
U 73S AlAEH

31 Jung HI & Oh IK(2022)& -4t

Rlef & HFEES] SOD FAHA]

N

i}

o|\ £y
i
fol
et

ol

o, BT HH9, ¥ 479 S| 8ol 02 SOD AL

o] et 54 105

] WE Basllom, ol B Agda ALgE Zhajae]
Z73 Aol w2 grkel &4 wislel fAke AgS VER
= Aoz grkdrt
i 2 A A dASE 283 B8 ' 2
A ksl Egdo] Wshyt Bhalare] 2 B 2 wet
]

2k S-S AR, EE I ollx
74 &4°] SOD ARl d&ol &

mlo—:
e %
A ﬁ%
i)
i
s

6. ABTS Radical 2~7{=(ABTS Radical Scavenging
Activity)

T} o] 2 o] gale] A3 D] ABTS 2]z &
A< 543 A3} Table 79 YERAATE FCEs12] 4%
2)4=2] ABTS radical 27%-2 17.28+1.09%% o), B0
2 A Z3 2 35.9340.05% = FroF o' ST tHp<0.01).
FCEs22] ABTS radical &A% ZA4~ 17.4940.14%, B%
45.5240.14% 2 521291 Z7Hp<0.001)7} 2= AT} FCEs3
9] ABTS radical &2A%< A4 12.89+1.83%, HA
34.87+0.06% % oA o8 Z715 thp<0.01).

olggt A= HAFE ol&st] IS Az F
ABTS 2}t Z &A5o] a0 g F71s8lsl a5 HolFm,
g oA gaksl G4 Edo] AU S0t 5
7Vl& 7FsA S AlAketh

ZE3 A, v B} e IS5 ARESES 7] wll ol FH
A9l vludll= A7 oy 2 ATtollA FCEs27) vl w4
E2 ABTS #HZ &7%5°] et A2 Eds s3hsE

Table 7. ABTS radical scavenging activity of fruit and
vegetable complex extracts and Doenjang

ABTS radical scavenging activity (%)

Sample : - T-value?
Juice Doenjang

FCEs"1 17.28+£1.097  35.93+0.05 —24.188"

FCEs2 17.49+0.14° 45.5240.14° —203.181""

FCEs3 12.89+1.83° 34.87+0.06° —13.142"

F-value 8.871N 7,822.508""

Y FCEs: fruit and vegetable complex extracts.

? Values are meantS.D. (n=3).

% Different superscript letters within the same column indicate
significant differences at p<0.05 by Duncan’s multiple range
test.

Y T.values indicate the significance of differences between juice
and Doenjang within the same FCEs.

™ p<0.01, " p<0.001, NS: Not significant.
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in JY 5(2018)& H=HIE #2529 ABTS gt
< BAE A3} 250 pg/mL =4 <F 42.1%9]
2A%S Btk Basiginh ol2fg Ade & ATelA
FCEs2 A g]79] fol|r] =2 LA %] Uehd A7}e} v
wE o 54 Al o] kst D Fad ¢S
A S AR

o] ¢} fAFSHA Zhong 5(2021)S ZZHlo] QE
3k B2 F2404 ABTS &2 &2A%S =3
3t @o] Frtehe Ade Eusiith Egk Park JW
(2017)& H2k9) S4hs A7k B E S5oA HE ARte
713t met ABTS gholZ &7%50] S7tshe Ads
Atta Busteich ol2d AdFES A28 d8E Ak
A FA HE 2 BRb %Xé kel 25, 53] ABTS
gz 2750 F71E 7 dae Hosrh

ubA] & AT A AT 48 94 EE HE
Al ABTS7} 571 5 = BolFH, ol 28 3y & 7]
A& OiAtel Qe theret A7 Edo] AT WEes
FAetE th(Korhonen H & Pihlanto A 2006; Hur SJ 2014; Guo
Q & 2023). oJ2|gt A= A E 83 Pl 7154
BAE el A8 7hse 712 AkErt 2 A oR AYEk

= Pm
o

FI 2 Olﬂ > o

7. 223 (Reducing Power)

Faj e} o] & o] g5fo] A3 WA Fde =3 A
+ Table 8¢ YERNATE. #A4=e] gkel=l-2 FCEsl, FCEs2
2 FCEs39l|4] ZH2} 0.99+0.00, 1.04+0.00 2 0.95+0.00 mg BHT

Table 8. Reducing power of fruit and vegetable complex
extracts and Doenjang

Reducing power (mg BHT? equivalent/g)

Sample - - T-value”
Juice Doenjang

FCEs"1 0.99+0.007* 0.99+0.00° 0.000™

FCEs2 1.04+0.00° 1.02+0.00° 5.000"

FCEs3 0.95+0.00° 1.01£0.01% —8.485"

F-value 136.500 9.333"S

Y FCEs: fruit and vegetable complex extracts.

? BHT: butylated hydroxytoluene equivalents.

» Values are meantS.D. (n=3).

Y Means sharing a common superscript letter are not signifi-
cantly different at p<0.05 by Duncan’s multiple range test.

% T.values indicate the significance of differences between juice
and Doenjang within the same FCEs.

* p<0.05, ” p<0.01, NS: Not significant.

- 7drg st

FobAlo kiR

equivalent/g © = UFEFSITE ©7de] =& 247 0.99+0.00,
1.02+0.00 2 1.01+0.01 mg BHT equivalent/gS 2 =4 ATh

I gl = o] Zpol7} A o fFolsHAl ek
Wom(p<0.01), FCEs29l A 714 & & Blek vh, ¥
e el @ zke|7h vehA] edsiel Fajaeel @ 31
o4& FCEsl ﬂvﬂ%ﬁw frolgh zke|7 vehA] easke
1, FCEs2ollX & B3 Al & gl o] fo)x o g 7H4si3d
3(p<0.05), FCEs3°l|A= freld o2 Z718Ei th(p<0.05).

:_Q_]F';]_‘él 6}/\L§;]_ e o] ;ﬂx].e. 5’—046}04 A]@]_Aé %Zl’iﬂ
£ Sdr7e TEH s Yellle ARE, 2F2] atst 24
< Hrlete b gl AeEnh ditFog gdgo] w8
gatsl gdo] 43k Aow H7lEtHBursal E &
Giilgin 1 2011). £ <1 :r’-OﬂH = oA FCEs27}F 7 =
< S vepliglen, ol F dEA SE G
ABTS 2|z iﬂvOl =/ et Arpe} #de] 9l& b
S AAKR

e, fdelM = FCEs27F 7HE =& e s
v ATt 3 Fol gk Apol & gl ol TE A ollx
AEo] g 2Hgd o8] A HA 3}3HEo] &
2 AgE ALY, ABA gale B2 2 @4 o
HWHA ATt 3 o7t FEA R skl
3" th(Hur SJ 5 2014; Shahidi F & Yeo JD 2016). 53],
FCEs3olA €7 Az & gdgo] Srtete A=
t, ole 2E Y F AE AL =29 I 7t
A& A|Atsi)

A & AT date g £ e TR I
o] o] &l YIS A F dge HoAFH, A

£ AR &89 B4 Axrt kst B4 3l 71

o

2~
T
T EE AART.

Jfu

M

8. &

e

FbA| 24

et o] S o] g-dto] A3 HAte] dHaksl A&
ABBA A A3 Table 99 JERAATE ZHaj<=e]
HEA SEs F SetE o= S15HE (e
ABBA 7 VR W (1=0.861, p<0.05), L3} SOD F
A Tholl = fo] A9l kel A:BAI(1=0.874, p<0.05)7}F
1= AT Bge] ABTS gz 2752 #A42] SOD
A 2o AEBA(=0.976, p<0.01)Z YERAT T
o @AY AT AT T e SEEI =2
%P&%ﬁl(Fo 942, p<0.01)7} &A= ATt

g, A5 gitksl A i e 2] AEEAE BEEA
t} ol &aksl Frx|Erket S dele} whe- 7]H o] Aol
st M2 tE A3E veRd F 7] iEe R siAEct
(Prior RL % 2005). T3+ &g 313 = ksl B9 B,

l
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Table 9. Correlation coefficients among antioxidant parameters of fruit and vegetable complex extracts and Doenjang
Factor ~ FCESTPC FCEsTFC FCESEDA FCEsSLA FCEsRP FCEsABTS DTFC DTPC DEDA DSLA DRP DABTS
FCESTPC 1 0.861" 0.288 -0.386  0.104 0.568  -0.653 0482 0942 0.674 -0.808 -0.222
FCESTFC 1 -0.206 0.100  0.570 0.787  0.665 0254 0.665 0254 -0.510 0271
FCESEDA 1 -0.985" -0912° -0512  -0.552 0.582 0.582 0.867" -0.354 -0.998"
FCEsSLA 1 0.874" 0.471 -0.870" -0.694 -0.694 -0.888" 0.026 0.976"

FCEsRP 1 0.783  0.957" -0.462 -0.208 -0.604 -0.636 0.936"
FCEsABTS 1 -0.089 -0367 0.327 -0.058 -0.700 0.563

DTFC 1 -0.682 -0.859" -0.976" -0.468 0.882"

DTPC 1 0.564  0.556 0420 -0.560

DEDA 1 0.878" -0.689 -0.525

DSLA 1 -0.045 -0.836

DRP 1 0.641

DABTS 1
* p<0.05, 7 p<0.01.

FCEs: fruit and vegetable complex extracts.

D: Doenjang.

TPC: Total phenolic content.

TFC: Total flavonoid content.

EDA: Electron donating activity.

SLA: SOD-like activity.

RP: Reducing power.

ABTS: ABTS radical scavenging activity.

A% 9 A zFho] FAlol| dojuhaa] kst A 3F ke Q ok
ZAgo] Yehd 4= & Aoz BauEo] AtiHur SI 5 2014).

A o] &3} vl Eol wpet ksl A EE Aolgh 7AgF 2 AT =AM, HIE 9 g2 &3 v &2 EElst
o] Yelston, & ZetH ol sy Axgols 2 B o Az HAFE AFE EEste] FFE Axsta, ol
o] SOD GAFEHL FCEsIolA] Ald o =okq, & v whE ksl 54 wsle 24 ﬂi’iv}.

A B3HE g, ABTS 2oz &5 9 2922 FCEs29] AT A3, AR ] tEAlopd g8l F HlsA St 3
A =e e Bt o) gtkel HIRA| R 7F Ao 2 wked Fo Al 50%, HIE 30%, B 20%% T-AE FCEslellA
stz 232 A HHPrior RL 5 2005). 71 Al YEbstTh lrﬂﬂr ol AFE g3l Az

WS &g 2ol M= Bacillus spp., Aspergillus spp. 2 % oA At 30%, BIE 50%, T 20%= 7% FCEs2
2t 5ol FeshH, o]Ee] AAd3l= B-glucosidase, esterase oA AdUido g =2 kst Eidol L}E}‘Xz\l"jr.

2 protease 52 Aol o] A3 wHwA 3gHEo] #E ZF ZPEwolE g AAFdFE FCEsl 2 o] & &
How ms:mur AEA} B4 3 2 FHElo] =) A 43 fAel 7P =& s Elem, SOD fAFEAd
AE 9 Aoz BuEo] QtiHur SI 5 2014; Shahidi  ZFFollA = FCEs2¢l4] 71 #=skovt B7ellAl= FCEsl

F & Yeo JD 2016). oA =& &S eItk vhA ABTS Sz &2AS g

B aAde B¢ £ v gl wE ksl 549 alo] U FCEs2 B ©] & 283 Al diHem v &
£ Hlwshes dH 23S FRen, It d5E o] &gk 94 8& HAth
S R2Fo 2 ¥A] Yt AV Aok uehA] e ol Ade= HAfF & ?2 Hgo] &iksl |3t et
Aol e xS 2839 vHlu A48S 58 A4 &4 M2 O JEFE vE F des BoT, sYe &3 1
of M 75 WskE B W] iy Zevt 9l &0] BE A FoA L4 7;_3_14'*5 ehiA &5 5 e
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