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Abstract

This study compared and analyzed the antioxidant effect of Doenjang prepared from vegetable water, and explored the optimal
addition ratio of vegetables of 5 kinds and the possibility of application to Doenjang. The sample is three kinds of vegetable water
(VWI1, VW2, VW3) prepared by adding different ratios of radish, carrot, green onion, onion and shiitake mushroom and Denjang
prepared using it. Doenjang was aged and fermented at about 40°C for 40 days, and then separated and used only solids. The content
of their antioxidant compounds was measured the content of total phenolic acid contents and total flavonoid contents. In addition,
the antioxidant effect was measured by electron donating activity, SOD-like activity, ABTs radical scavenging activity and reducing
power. The total phenolic acid contents and total flavonoid contents were high at VW3 and that Doenjang made with VW3. Electron
donating activity and SOD-liked activity were high at VW2 and Doenjang made with VW2. ABTs radical scavenging activity was
high in Doenjang made of VW3, and Reducing power was high in VW3. Therefore, if Doenjang is prepared with vegetable water
prepared by properly mixing 5 types of vegetables, the possibility of developing Doenjang with high antioxidant effect was suggested.

Key words: antioxidant effect, different proportion, Doenjang, vegetable water

M OB
22 AT A B, U B 24U F 5ol 5+ 5
< J7sto] vt & A S Eetsto] Tam - SAAK A
T HFE A9l 97 Fastal oA 225t 7k
3t Zo|th(Ministry of Food and Drug Safety 2021). H42 &
gl go] Halz A ofulieate] Fagt 7%, B4t
el Bl A 2ol $454 § 943 9.

AL Ol&H = 5] ol o924 Bk WrkAn 5 1987). F

SRAE o olaBR, AY2E, Ak 5 L,
A as), Hd=Z 9 3PAS 2H8o] 9= Ao F AL 9)]
TH(Pratt & Birac 1979; Hwang JH 1997; Kang 5 2000). 134}

o= AR 24 o Rl 33 FQ HE QIR
s E}au AES A7 AR ARE7] o] #ut
401431401] gt A= A7IE AT AELY A7
A 15~20%= =7] "ol HJHF Al 18, HEF
*Jxo”ﬂ S 22 o] v 4= Utk kKim 5
1995; Mok S 2005).
Choi 5-(2015)2 2 ¥g§ =£EL, Oh 5(2014)2 thA|n}
ZE3} HEE, Lee 5(2003) k8 AlE-2 Park 5(2016)
2 TR A 7R FAZ Zdstalnh ol &Rt ofyet

A

3

Oﬂ

1& r lO o

YA & B 715 (Pack 5 2019), HAl BT 71 (Lee &
2004a), T34 (Ku 5 2009), ZEZ(Lee 5 2009a) % H7}

SHTt. ol A Y %lﬂoﬂ H7reke gl Bt A= 285
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So] oJ92H B 22 A45E o8]
2 9%e 713
oy g =5, oFF
Fehe SR 5 A7g0] £92 #
2o vt B2 FR, 1 FRE G
o 9 Holl= STt ot} EHsy 3tE0]
% gEpEol Qo) f217] 27458, A2 A1} % AU
&4 A A3E UEhdtal B E It (Lee 5 2004b). 7,
54, $9, BuHA 9 g St g FEE0l o
29 FAZ FoH o= ARSI TH(Park & Park 2016). ©]
822 29 UE 3 7H] Azuchs olg K Az
e stk ohiet )5 HORE Stk
TH(Raphanus sativus L.y= A5 ZAF2 FAS) H] g
9, HsA 9 B ofyl, EtEo|EA M4 5o P4k
3t avE U= 240 o drEo] UAth(Kang & Kang
1997; Son 5 1998). YZ(Daucus carota L. [(-carotene®] =
F-5}Fo] (Krinsky NI 1988) o] 52 A|WolA Ex3} AHHikat
F4157]9) 807 Qojhe e S Aukse i}
Qlth(Krinsky NI 1989). T3 (Allum fistulosum L.)= H[EIT] A
o} C, el B 53 ofdd, &, ZF 52 F714E0] FF
5] ehEo] Akt 9, £71, #8 5 dolA P =
FANS} EA 7} it EAJo] H 1% QTh(Han & Kim 2017).
SHAllium cepa Ly AAET AAED 59 Behricol
81} ally propyl disulfide, diallyl disulfide 5-2] w24t
dio] IrEo] Ae 7158 LR A UthKim &
Lee 2001; Lee 5 2010; Lee 5 2014). X WAl (Lentinus
edodes)> AUt U= FFobd4to] g 3kG-E o] Ail(Jo
G 2010; Kim & Chung 2017) @5, ¥+t, Ak}t 28 4

239 FA2HE E AT a3 oL &

=1

I of rlo

st w7} A7 o7
sto] Azgk Aase} ofo] 23 W7stel A% HA)
ksl TS BA 0] A AL L AasTt 2 T
A AL FH5TAE BT,
M= o
1. B
WG, ok, ik, A A A B 9 2

59 Az AlEe-g 20201 079 SSG.COMOA LY 5}o]
AHESE T A Ao AFRE HlEE dEsAREA, WY
AT = SSG.COMOA s, ANS:, £, Fote]
=L 11H7FA 20208 090l LUstgch

oFa AZAE I AR
B ABL o B Aol Ag

AT VLS FU] e A AZT

= 3,000 ipmof|A] 5 B7F YAIEZ(MF 550, Hanil Science
Industrial, Daejeon, Korea)s}1! o #}X](Whatman #20, Whatman,
Buckinghamshire, UK)E ©]-8-5}0] 7+¢toj ZHHID 260HV, Hanjin
Air Tech, Kyoung Gi-Do, Korea)gt &, -65Coj|A 447t 524
Z(FD 5508, Tlshin Lab, Korea) 3}ith JY4ad SE2AR B¢
2 1.0 mgmLe| FL & 3|45to] Z1E 3PAket Aol ARg-sf

A Qlth(Kitzberger 5 2007). 3. Bl & M=
oA & Ao e B A= A4S a7t lokar 2 Az A, Aagol LS H7lsto] 18%2] A
e 7, Gtk gt W BIHAS] EEES 2E (A=A FHE AL, Fotde €% a5t Az
Table 1. Addition ratio of vegetables for the production of vegetable water
Food items (%)
Sample - - - -
Daikon Carrot Green onion Onion Shiitake mushroom Total
Vw1 54.1 20.8 11.3 12,5 1.3
VW2 60.7 173 10.5 10.8 0.7 100
VW3 222 222 22.2 222 11.2

D VW: vegetable water.
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ARl & ARESHRIT HlF=oF 440 Bl &2 14o|H, S5
N, 5= 270, Boll 9 < 12745 91 F74Z Fof 2k 40T
oA 409 ZQt &4 - WA IL-21, JEIO TECH, Kyunggi-do,
Korea)A| 7t 1@ &3t of Ao = Fejsto] NP LTS 71F

Aol ARgshH.

4. EIE FEE M

d7Y 22% A2t 997 B2 1109 98 Bl
100°C9] heating mantle(WHM12014, DAIHAN Scientific Co.,
Ltd. Gangwon-do, Korea)ol| A 2A]7F 5% Wz} 2&3519th
2E£5L2 YAE T (Hanil Science Industrial) &, 7Fojif
(Hanjin Air Tech)o}o] ZF-&<7](N-1000, EYELA, Tokyo,
Japan)& 5=3}1l -65Co|A] 447t 52 A ZX(IIshin Lab) 5}
Ach 24X @Y B4 1.0 mgmLe] FE7F HEE
Eo) &dfsto] Z+E FAtet Ao ARgshnt

Z A SIBHE 3HEF2 Folin-Denist(Singleton 5 1999)
oz st} Fadeot B 2EE 0.1 mLo] 2%wH) NaxCOs
(Yakuri pure chemicals, Kyoto, Japan) 2 mL2} Folin-Ciocalteu
A 2F(Sigma-aldrich, Steinheim, Germany) 2 mLE #7}slo] A
204 3087F WHSA|Zl &, UV-visible spectrophotometer
(Shimadzu UV-1800, Kyoto, Japan)E- ©]-&5}o] T4 750 nmo|
A FHEE SHotYy. HFAL  catechin(Sigma-aldrich,
Steinheim, Germany)2 0~1.0 mg/mL ST 2 3]A435te] EEE
qe Az 7, AHS YA BE 4B 33 w2

sfol A,

o
M

6. & EIEL0|= g2 &H
ETtE ol & - Kim 5(20122)9] WS AME-SH
Aot A9t @A F:EF 0.5 mLof| Diethylene glycol
(Daejung Chemicals & Metals, Gyeonggi-do, Korea) 5 mL2} IN
NaOH(Daejung Chemicals & Metals, Gyeonggi-do, Korea) 0.5
mL F715lA . o] &2 &8st & 37T 9] water bath(BS-21,
Jeio Tech, Daejeon, Korea)ol| A 1A]7F B-9F ®FA] &, 420 nm2]
UV-visible spectrophotometer(Shimadzu)ol| 4] =& =75}
At FEE2L2 Rutin(Sigma-aldrich, Steinheim, Germany)-<
ARESEO] 0~1.0 mgmLe| F=7} HEE A% & HFAS
Bagalo] ANSIAL, BE 4TS 33 WS

7. HXEOS 55
AAZoA 5 AHaFet I =55 05 mLo] DPPH
(Sigma-aldrich, Steinheim, Germany) A|2F 3 mLE 7}l 30
E7ZF 517 nm9] UV-visible spectrophotometer(Shimadzu)of 4]

3rgst = AEITIEIA

o] ¥3}2 =45} tH(Brand-Williams 5 1995). R E
H2 33] HhEoto] o33t o] AAketAt

i) 111&
H1

uiel}

HARFZI5(%) = 100 - (A/B)x100

8. SOD RAIEM &X

SOD F-AFEAd-2 Marklund & Marklund(1974)2] ®i o] whk
24ttt AL F FEE 0.2 mLof| tris-HCl buffer(pH
8.5) 3 mL2} 0.2 mM pyrogallol(Sigma-aldrich, Steinheim, Germany)
02 mLE F7Fste] 25TCofA 1087 ¥H-gAIZIE IN-HCI
(Dagjung Chemicals & Metals, Gyeonggi-do, Korea)Z HH3-2
AA|A1Z] F, UV-visible spectrophotometer(Shimadzu)E A&
sto] 420 nmo A FBEE S5 Ee A2 339 W
&oto] ot ol ALbstAt

SOD S-AFEH (%) = 100 - (A/B)x100

At AE F 7R FBE
B: A& 79 2=

9. ABTs radical AHs =3

ABTSs radical 427152 2.6 mM potassium persulfate (Yakuri
pure chemicals, Kyoto, Japan)2} 7.4 mM ABTs (Sigma-aldrich,
Steinheim, Germany) 0.2 Easto] A2 ABTs §
= A2 of =% oA 24A17F BEGAIZH. ABTs -84}
phosphate-buffered saline(pH 7.4)& &&3dlo] SLF=7} 0.7+
00308 H== sfo] A9jo] ARE-SI3Ith ABTs &4 950 L
off aot & FEE 50 uLE FH7Fsto] A200A4 1027
wz]st &, mA} 732 nmof|A] UV-visible spectrophotometer
(Shimadzu)E ©]83to] ELEE =A5}IckShin & Lee
2011). B2 AL 33 wrEelo] T3} 2ol Aktelalct.

ABTSs radical £75(%) = 100 - (A/B)x100

A AR 7Y 3=
B: A2 F H7E9 {3 %

10. &l =X
YL A A =225 1 mLo] 200 mM sodium

phosphate buffer(pH 6.6) 1.25 mL2} 1% potassium ferricyanide
(Duksan Pure Chemicals, Gyeonggi-do, Korea) 1.25 mLE %7}
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51Tt o]& 50C9] water bath(Jeio tech)of| A 20571 HF-S-A]
7121 10% trichloroacetic acid(Daejung Chemicals & Metals,
Gyeonggi-do, Korea) 1.25 mLE 3 7}5}0] 1087F 4Coj|A] wF
SAHY. 1 & 2.5 mLE FHolil $54 5 mLe} 0.1% ferric
chloride(Kokusan Chemical works, Yokohama, Japan) 1.25 mLE
&35 3 700 nm2] UV-visible spectrophotometer(Shimadzu)©f|
A FBEE ZA5HUtHYen & Duh 1994). EZREZHLS
BHT(Kanto Chemical, Tokyo, Japan)E ©]-&35}°] 0~1.0 mg/mL
of 9le] SER S4ste] BETHL AL, E 4
B2 33 s,

1. 84 24

E 3 A7}= SPSS statistics(ver. 27.0, SPSS Inc., Armonk,
NY, USAYE o} 83to] $ustglch. BE Z3he Had Ba
HAKmeantSD)Z HEH 2120, LdHjA] ZAHREA|(ANOVA)
S Foto] AT 719 Bl WEAE 5131 ALFEA O 2 Duncan’s
multiple range testS AA|SIFTE QAL fAFE A XS
o W Aol testE F3W p<0.052] oA 7=
Aot Zr B7t 3 1t AdEAlE Pearson AFHAS

(Pearson correlation coefficient)Z 34151t}

1. & H=Y 3EE &2

2, VW3 Z+Z} 6.11, 6.11, 6.65 mg CE/go| it} HA2 VWI,
VW2, VW3 Z}Z} 11.67, 11.19, 11.56 mg CE/gO.&2 3% H &
S 9 Fo fH & F7HeHAH(p<0.001). Kim 5
(1994)2 = Ao syringic acid, p-coumalic acid, ferulic acid,
caffeic acid 5] 3HHEo] T5lo] Yckn BIE v Y
o, & A7 g9 F Hed sekE gl =4 uEhd

Qaaz Azt 24

AL o3l SFFEERE 7IQIe AR AmHY. 74 =
9] Hl=/d SRFEE Isto] Hlgo| wet HEA A 25 H
et o2 ' B9 F Hed e e /94
Aol7} Q= AL = UEHHTHp<0.001). Kim 5(2012b)>
i 9 g9 ot FE2E T T EdHe FEEY I
2 F 19.05 mg/g, Tt 68.83 mg/g, YT} 69.07 mg/g= H IS
ok B3 7] ARA RIHA & FE2EY IS =95
£ Z EY= 3ghE 9k fo¥e=z 7o stk
(Jung 5 2019). Oh 5-(2014)> EHZ|Eo] TAn} 2E5&E9]
o] S7HESE & EYHE Tl SRt B
=8 11 o]f= TR T Ak EAdo] ek E4o] &4

5t7] miol=al skt

o P

2. & EglRL0|= Bt

A adeol o] & Zatw ol gk 24 AT: Table
37} 2t} % SahE ol FES VWI, VW2, VW3e] 4
$9} "HA Z47F 6.13, 11.13, 6.02, 10.78, 7.52, 12.51+0.06 mg
. VWI1(p<0.001)T} VW3(p<0.001), VW2(p<0.01)=

o]
AN
e 9 F BE B4 2208 F71590 Kang
% z

i | I-l
ook

Bttt et o|E9] YFRl HiF9 o|AZTES
g AR A6t daIA A EofjE o] ofFEELe
2 AP TH(Park 5 2007). tHuHE €, €71, HE2 Yo
Azg &3 oghE 259 § S ot T2 tint
o] 7} =9kl (Han & Kim 2017), WA 4F £F 5
ZF ETtEolE o] 7P 2 A2 FutH(Shin
2014). YEOA AufE BIHA E FEFE EtE o=
2 5.78-0.76 mg/g(Seo S 2018)0.2 K 15}gIct zF A=
Hl&o] wheh h2A] A 23 A2 (p<0.00D)2} o|& T =
Fp<0.019] F EetEo|t kS dint, ), A B
A o] W2 vw3o| 7H #9kal, kg VWI, VW2 &=

Table 2. Total phenolic acid contents of three types vegetable water and Doenjang

Total phenolic acid contents (mg CE?/g)

Sample - t-value
Vegetable water Doenjang
VWY1 6.110.01% 11.67£0.01° -786.303™"
VW2 6.1120.02° 11.19£0.01° -320.655™"
VW3 6.65+0.00° 11.56+0.01° -491.000™"
F-value® 1,166.700™" 1,273.500™"

D VW: vegetable water.
2 CE: catechin equivalents.

3 Different letters in superscripts within the same column are significantly different at p<0.05 by Duncan's multiple range test (a>b>c).

ok

p<0.001.
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Table 3. Total flavonoid contents of three types vegetable water and Doenjang
Total flavonoid contents (mg RE?/g) 4
Sample - t-value?
Vegetable water Doenjang
Vw1 6.13£0.09" 11.13+0.08° -61.368™"
VW2 6.020.00° 10.78+0.17° -38.120"
VW3 7.52+0.00" 12.510.06" -124.750™
F-value” 582.528™ 123.690"

D VW: vegetable water.
P RE: rutin equivalents.

3 Different letters in superscripts within the same column are significantly different at p<0.05 by Duncan’s multiple range test (a>b).

*p<0.01, *"p<0.001.

olAtt. trAukE FE3sto] HEgo] 7%t Oh 5(2014)
= & EHs &5 23et go] § EvtEeolE o
QA TrAloE &2 A7HE] BlEIsHAl S71skATAL 3,
O|ZM HAIt FEF WO ETHE0|E o] ot o|e}
2 A7 YERTHAL HAskgl.

3. MX=B0s

Aot B ARpFols &4 A= Table 49+ 2t
AR5 54 23 VWL, VW2, VW39] 440} g7 212}
16.64, 19.71, 37.79, 28.01, 19.44, 25.09%°] T} VW 1 (p<0.001)
I VW3(p<0.05)2] AA}gol52 HAaFE o]goto] IS
Azt W FIH & F7IFAAIRE VW 2= FoH 2
2 ZFA5HTHp<0.001). Min 52018y 713t 471
oAl Almsl= ERQ AAFFolEo] 61.50~92.06% HA=
Uebgthal B gk vp Qlok 2 A-tolA AR ER A
2] o]0 71 %4717k 1317 wiiZel &/d0] oFld
Ao = AYZIE T Ahn 5(2012)2 AAFEo 50| F9 Tao
w2t F di o] 2ofjx|o] ofm| Al FFel Sl oJsf &}
o7} Ytk BEstYict F= @A 27t Sl wet
AAZod 50| F7lokes AFE YAt B 115k (Lee
S 2009b) & A9 JaFr FE A7 w2l A

HI5ATE Lee 5(2004a)2 FEIH A, FA WA, A3¢
Bare Friste] 942 Axstged, d7HE Aol
ol FAtst a3ks v wah=t tha F
A FHZo] TIHA L AR HAR
ot ARFols Ayt vk B askich

4. SOD FrAlEHM

A 40} D49l SOD FAFE 574 2= Table 59 2
ot} 449 SOD FAFRAS VWI, VW2, VW3 ZHZF 8.34,
14.80, 4.64%°]1Q1, AL VWI, VW2, VW3 Z+Z} 3527,
40.55, 33.70+ 0.36%°]J . JAFED Yir42 25 H
49] SOD FAFZ/do] FolF o2 =T (p<0.01, p<0.001).
Oh & Kim (2007)Z 24A|17F A EA|A ARG 4 EHT F
77hE9] HE - H4& AX F9] SOD FARAdo] A F
7ket Ao & Histo] HA9) &/4d7]1to] AojX|H 4ts}

Table 4. Electron donating activity of three types vegetable water and Doenjang

Electron donating activity (%)

Sample - t-value”
Vegetable water Doenjang

VWil 16.64+0.01°? 19.7120.00° -615.000"

VW2 37.79+0.01* 28.010.02° 874.303"™"

VW3 19.44+0.02° 25.09+1.33° -6.010"

F-value? 2,639,098.500™ 60.179™

D VW: vegetable water.

? Different letters in superscripts within the same column are significantly different at p<0.05 by Duncan's multiple range test (a>b>c).

e

*p<0.05, “p<0.01, “"p<0.001.
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Table 5. SOD-liked activity of three types vegetable water and Doenjang

SOD-liked activity (%)

Sample - t-value”
Vegetable water Doenjang
vwl1 8.34+1.07% 35.27+0.15° -35303"
VW2 14.80+0.46° 40.55+0.13" -75.281™
VW3 4.64+0.66° 33.70+0.36° -54.777™"
F-value? 88.553" 453.799™

D VW: vegetable water.

? Different letters in superscripts within the same column are significantly different at p<0.05 by Duncan’s multiple range test (a>b>c).

sokok

*p<0.01, *"p<0.001.
2ol H& 571 Ao = ASH Song 5(2010)> FT
ol I FEE9 SOD FAFZAo] 5k o&F ot
Husioledl, 79 ohgo] 245 &/do] &4 Uit &
A Aakel FARHATE ol B9l FF A EHA St
E= Qs e fFRdEe] AEE 4 FE 71A= A
O =2 JZET) Kang 52004y ZHASIEHA G det
LoJd 7ol ofsto] A AR ZHstE Az 9 4
FHA A SOD FAFE/Jo] =7 Uegthal H gt vE
AUTE Lee 5(2003)> FEA1E 222 H7IeE B4 SOD
FAREAdo] A& ZFof 3% m|gto]glout SIS A
o= 10% W2 Yy &4 7171l HlF5HA &4d0] 5
7hetokal sfeitt.

5. ABTs radical 2H1s

A5} =239 ABTs radical A4S &4 Z3}= Table
63} Zth VWI, VW39l A5t =13 ZHzE 19.69, 36.00,
2547, 3849%°.2 HA AR Fo foF oz FUFsIAth
(p<0.01). Lee 5(2004c)> F HaAENA B-glucosidase2}
HH-3-5H= aglycone 3Fgo] AkSl Ado] FFS 7]1ZIthaL
RS ES, Ahn 5(2012)2 E4 A2 Ta vy
9] 4Bl wet &4 Zo|7t th=7] wZol FitEt B

Tof| Zpo]7} vepdthal Hskgiet. Kim 5(2012by &, &F
o, 3 5 Fe IO ALY fRL FZBE ABTS
radical AA5E &33¥ =4, T 33.17%, 4T}t 31.03%, F
19.30%S3ch. Bustth ZF 5o AAGA o] A4S0
syHoR g3l FAs B AFS F Ao 4%
=,

o 1l

6. S

it @730] el 574 A= Table 72t 2t &
g2 VW1, VW3] A=t 9% 247 1.07, 1.02, 1.12. 0.99
mg BHT/gC 2 H A ZF Fof FAsAthp<0.01). VW2=
Y4229} €A Z47F 1.07, 1.00 mg BHT/gE tha 7HAsH90
U FoAQl Aol= YERA] 93t (p=0.05). WSt A&
459 3 A & oA Aod JA2 &0 091~1.09
HRE YERHKim 5 2002) & A Aot fARHI S
A g A4 FEEL 049 FIFE YERYo(Kim 5
2004) FtE EE 71HE FET A4 SYE TS
71H Ao AZreEr} Kim & Chung(2017) FHA B
9] 7ol VIR F7]9] Eo] foHow F7t
Shha B usheieh HejEio] ohAnt 2558 78k Oh
5(2014)9] E 10 reductone®] AFTOE TP S /M B

o

Table 6. ABTs radical scavenging activity of three types vegetable water and Doenjang

ABTs radical scavenging activity (%)

Sample - t-value®
Vegetable water Doenjang

vwh1 19.69+0.36™ 36.000.80° -26.204"

VW2 29.64+3.09" 32.36+0.12° - 1.249™

VW3 25.47+0.79" 38.49+0.19° -22.142"

F-value? 14.704" 81.369™

D VW: vegetable water.

? Different letters in superscripts within the same column are significantly different at p<0.05 by Duncan’s multiple range test (a>b>c).

*p<0.05, “p<0.01.
NS: not significant.
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Table 7. Reducing power of three types vegetable water and Doenjang
Reducing power (mg BHT?/g) 4
Sample - t-value?
Vegetable water Doenjang
vwh1 1.07+0.01" 1.02+0.00° 11.000"
VW2 1.07+0.00° 1.00+0.00® -
VW3 1.120.00° 0.9940.00° 25.000”
F-value” 111.000” 6.500N

D VW: vegetable water.
? BHT: BHT equivalents.

3 Different letters in superscripts within the same column are significantly different at p<0.05 by Duncan’s multiple range test (a>b).

"p<0.01.
NS: not significant.

Zo] HMApFof A2 ZHgsto] o]z} FAteHA| g dtt=
H117} 1A tH(Yoshino & Murakami 1998).

7. MEED BN

A2t 1 Y252 AZRT H@F9 & ¢
% EYELo|E IFE, AT, FAFEA, ABTs
radical 22715 9 FAHNY JUFAE ZHT 2=
Table 87} 2t} A0 F HlsA SHEN F St o]
E SHHE(0.9947)2 foHoE &2
ok 9 fago] AAFFd5-2 T HeAd SE(-0.450)
7} & EetE ol SFETH-0.375)00 F-JHol A= gt
A5t &9 AHAAE HeEPH ek A5 SOD FAREA

v shetE,

Y Ag20] HAAFZ0]5(0.875)T G207 =o Ho| A
TAE Yt & H=4 shEdes f3eE =
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e £ Sgr ot FRHE(-0.761)TH= 9-9Z0]7
AUARE 9] FHAAE Y Aa59] S
% 54 SE(09877) & EubE ol = S15HE(0.9897)
ol frold o s £ 49 AHEAE HEL AAEo
57 SOD FAFEES FolHolxl QIATE 59 A
£ U 449 ABTs 2 d 2452 & #H=4
31ME(0.057), & ZatHLolE 33HE(0.143), AXZAL
(0.824"), SOD F-AFEHJ(0.487) E -912(0.198)7F 9] 201K
AUARE Ho AHEAE HEHALY 53] HATAS

flo i rlo

=

S~

Table 8. Correlation coefficiants among TFC, TPC, VWDPPH, VWSLA, VWRP, VWABTs, DTFC, DTPC, DDPPH,
DSLA, DRP and DABTs of vegetable water and Denjang made with the vegetable water

Factor =~ VWTPC VWTFC VWDPPH VWSLA VWRP VWABTs DTFC DTPC DDPPH DSLA DRP  DABTs
VWTPC 1 0.994" -0450 -0815" 09877 0057 098" 0371 0.102 -0.724 -0.565 0.829"
VWTEC 1 -0375 -0.761 0.989" 0143  0969" 0294 0182 -0.665 -—0.638  0.793

VWDPPH 1 0.875" -0311 0.824" -0.552 -0996" 0831° 0940 -0354 -0.850"
VWSLA 1 -0.724 0487 -0.870" -0.831"  0.469 0.979"  0.026 -0967"

VWRP 1 0.198 09577 0230 0244 -0612 -0.636  0.730

VWABTs 1 -0.089 -0.855" 0928" 0.604 -0.700 —0.454

DTFC 1 0476 -0012 -0.794 -0468  0.881"

DTPC 1 -0.878" -0909" 0420  0.802
DDPPH 1 0.610 —0.689 —0.440
DSODLA 1 -0.045 -0.970"

DRP 1 -0.167
DABTs 1

VW: vegetable water, D: denjang, TPC: total phenolic acid contents, TFC: total flavonoids contents, SLA: SOD-liked activity, RP: reducing

power.
Significant at “p<0.01 and "p<0.05.
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