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Abstract

This study compared the quality and antioxidant characteristics of commercial and traditional Doenjangs from various
regions of Korea. The pH, salinity, and brix degree of the samples tested ranged from 4.61~6.36, 0.90 ~1.00% and 0.97 ~
1.10 °Bx, respectively. The pH was highest for Doenjang made in the Jeonnam region. No significant differences in the
salinity or brix degree of Doenjang from different regions of Korea were found(»p>0.05). The L, a, and b-values for color
of the Doenjang samples ranged from 52.92~55.00, 0.03~0.62 and —0.74~2.70, respectively. The total polyphenol
content(TPC) ranged from 18.71 ~25.78 mg GAE/ml, and the 1,1-diphenyl-2-picrylhydrazyl(DPPH) and 2,2-azinobis(3-ethyl
benzothiazoline)-6-sulfonic acid(ABTS) radical scavenging activities ranged from 6.43~14.38 and 2.46~7.08 mg AE/md,
respectively. The TPC was highest for Doenjang from Gyeongnam, while that from Gyeongbuk had the lowest content.
The DPPH radical scavenging activity was highest for Doenjang from Jeonnam and lowest for Doenjang from Gangwon.
The ABTS radical scavenging activities for Doenjang from Gyeonggi and Gyeongbuk were lower in comparison to samples
from other regions. Consequently these results should provide better information for standardizing and improving the quality
and functional activity of commercial Doenjang in Korea.
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AEdls 59 otz 7154 adE Yehlio(Park 5 1990;
Kim SH 1998; Lim S 1999), £3] i 25 & Ho|H toco-
pherol, isoflavones & phenolic acids S2] 3HAISH] A 22 §F
93813 QJtKLee S 2001; Park 5 2007). E3F ©Ao] ZR5}
= isoflavones 2= daidzin, genistin 2 glycitin-6-o-glucoside”}
Z2Y3}, phenolic acidsZ+= 6F0] A3}, 1 % caffeic
acid7} 7P &2 AFoR EAste Aer dEA Ut
(Hammerschmidt & Pratt 1978; Kim 5 1994). wl2bx] EA-2
SEUEte] AE AEFLE TP E5HA Alde] ZFE &
H| oA S5 57] ol ohdgt 7154 A= 53] FAkst
BAEY FEEeEA Z7H7F v & 4 QU
2 A AAEE Qs 28 S
& Ax el #2323 W @79 PR 7]
A7 Ha =, B8 41t 7]
Aspergillus <3} Bacillus & 52
o] £32 EAJ(Hong 5 2004; Kim 5 2011b
Az Be] E2 SA4(Kim 5 2011a),
A&HH(Lee T 2011), HAHo| EH
HLee & Chang 2009; Chang 5 2010), A&
(Mok 5 2005; Lee 5 2010) 59 clofst =
T7F gol JFE ik 2t Lyt
A4t Ao what Az Wi} gof| o7 @)
= JEsHA AAsl7] o7& Aol
wheba] ZF2e) Al AAtE= EA] gt 2 5441 7
A Aol it A% Hlwrt Fasit
webA 2 AoAds S diE L Qe AlEET A
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1. M= Al

Aol ARERE S 2011d A3 & SRIuE A
AFE T Qs B A Aol wufE I Qs et
= TYskod ARESIATHTable 1). 22|31 B APoflA it}
AL 2457 Yot Aleke & DPPH(2,2-dipheyl-1-picryl-
hydrazyl), Folin-Ciocalteu’s phenol reagent, ABTS(2,2’-azino-
bis(3-ethylbenzothiazoline-6-sulfonic acid)@} gallic acid 2 pota-
ssium persulphatex= Sigma Aldrich Chemical Co.(St. Louis, MD,
USA)o| A #3521, NaCOs(sodium carbonate) -89-S
Samchun Pure Chemical Co.(Seoul, Korea)oj| 4], 123 L-ascorbic
acid:= Junsei Chemical Co.(Tokyo, Japan)ol| 4] G-¢]3}o] AL-&-
shsick
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Table 1. Doenjang samples manufactured at various
regions

Samples name Producing region Yield(%)
C-1 Commercial Doenjang 15.11
C-2 Commercial Doenjang 14.88
HGG-1 Gyeonggi 14.54
HGG-2 Gyeonggi 19.80
HGG-3 Gyeonggi 17.61
HGW-1 Gangwon 22.07
HGW-2 Gangwon 16.71
HCN-1 Chungnam 14.76
HCN-2 Chungnam 15.41
HCB-1 Chungbuk 15.54
HCB-2 Chungbuk 16.08
HIN-1 Jeonnam 17.71
HIN-2 Jeonnam 15.86
HIB-1 Jeonbuk 16.37
HIB-2 Jeonbuk 15.04
HIB-3 Jeonbuk 18.94
HIB-4 Jeonbuk 13.47
HGN-1 Gyeongnam 15.32
HGB-1 Gyeongbuk 17.18
HGB-2 Gyeongbuk 15.62
HGB-3 Gyeongbuk 14.74
HJJ-1 Jeju 15.09

2. FF AE M=E

Zyze) Y7t

©7 10 gof 4ul(wiw) 7HEF T 100°Cofl
A 6087 B4FE T 3,000%gol| A 1087 Y4lE-2](Union
5KR, Hanil, Inchon, Korea)3}al AF5-9-2 Ho} ZHs3(CCA-
1111, Eyela, Tokyo, Japan)3tch. ¢} w25 9432253
YFA17] & FHZAZ(FD5508, lshin, Korea)dte] 42 HA;
L9 &85 ST T Y HIUSHA £48 ARE A}

]

J=g BAs f5tel A7)
1%(wh) BN A2E A2 F G=A(Model PAL-03S,
Atago Co., LTD. Tokyo, Japan)o]| Z+z+e] A]& 300 xS 23
3lo] A2 =X, YE FE A (Model PAL-1, Atago
Co., LTD., Tokyo, Japan)o]l Zz+o] AJ& 300 S HZ5}o]
=g S48t HChung 5 2010).

4. E1F9| pH ¥ M=
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27ke] B pH B M9 WBkE BH5] 9ldto] 2t
Z+o] 1%(wiv) BN A|2E A£3 $ pH= pH meter(Orion
4 star, Thermo Scientific, Beverly, MA, USA)E o]-&35}o] Al
(25C)0llA 33] BHE 45, A== 1A (model CR-300,
Minolta, Osaka, Japan)2 Hunter scale @] L(lightness), a(redness)
9 b(yellowness) FEe 2 YEFHATHChoi 5 2002). 13|31 &
£ Ao Hate] 35 vk SRS, AHET BE Mg
WAIZHY=92.7, x=0.3137, y=0.3960)°] 1t}

5. H& £&20| & BNz Y 5%
Zzpe] ] et % B9 FL Dewanto 5(2002)

d

9] "WHof| g} Folin-Ciocalteu reagent’} A|22] Z&|9=A
sjgEol o8] BUE 23, Belud Fuo= washe 2
& g2 2esich BAAZE 27He] BHS 1w
)43 AR 100 o] 2% NaxCOBAE 2 iS A7}a &
3EZE A2o|A WAtk 28|31 50% Folin-Ciocalteu reagent
£ 0.1 ml 713t 3 308 B¢+ WhSAIA FFE Z2 750 nmo)
A S5tk EEEEE gillic acidS AHESHY] HFAAS
293t & F E9vs FEF2 AE ml F omg garlic acid
equivalent(GAE)2 UeFJQith 18]a B E A& tiste] 3
3 W 25est

6. EI& F£&E9| DPPH 2iC|Z 2Hs &3

H7%-9] DPPH 3 2tz 4752 Blois MS(1958)¢] wHH
o] we} WA DPPH 2992 0.005 ¢/100 m(E 99.9% ethanol o]
3|4 3 2A17F o] Af A WAL, 520 oA FF = gk
o] 1.5~1.72 Bt Falstqict. 22|x Fadz2H 2442t
o] HAL 1%(wh)2 343 A= 02 mlo]] DPPH £ 0.8
Mg Y ¥ T o ALolA 3087 BT F 520
moj| A SL=E 2435 o, EFEZZA] L-ascorbic acid
£ % F7skglth. DPPH 2oz 2452 AFA oz v
A FA8}7] $18}] ascorbic acide] diESh= FAHEFE(AEAC,
L-ascorbic acid equivalent antioxidant capacity, mg AE/m{)S.2
Uepisith T3 BE AR tiste] 33] whE 245
t}.

7. EIZt £2E229| ABTS 2ICIZ A £

H749] ABTS 2tz 4752 Kim 5(2008)<] 3] 2
3}o] ABTS cation decolorization assayS 3435 th 7.4 mM
9] ABTS®} 2.6 mM9] potassium persulphate S 1:12 53 Z¢
3 5 QAN 12~ 16217k THHelo] A7 T, 735 oA
FYE Fro] 14~1.57) HEE B T3AS(e=3.6x10'M '
o )& olgste] FR4E BAsAT 2T FAA%E
Z7o] "S- 1%(wiv)2 3437 A& 50 E 3]4E ABTS

A=A Fetal

| 1 meofl 7k8ked 6027 WHg-A171AL 735 nmojl A FFEE
SAstgon, FF2EZ 2 A L-ascorbic acidE F% H7F5HA
o}t & 34ES}E2 ascorbic acidol| st P4 (AEAC,
L-ascorbic acid equivalent antioxidant capacity, mg AE/m{)S.2
el Jelm BE A=) diste] 33] uhE 2459
th

8. EAEA

AP Aate] gt FARAZ SPSS 5A| = 2 1 (Statistical
Package for the Social Science, Ver. 12.0 SPSS Inc., Chicago,
USAYE olg3le] 7t 24 20] Has REUAE Al
Z2]7+2] Z}o] G55 one-way ANOVA(Analysis of variation)
Z EA3%t 5 Duncan’s multiple range testE o]-&5}o] 724
< AR tHLee 5 2010).
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1. AJEEE U X9 TfEae] SEEN
W AlE T ohgFet Aol LA e o
+ FAEARE v|wstaat &t
SAAZ $8L2 14.54~22.07%=
Ao wra x| wet "3 Yo
AYE 84 AR TF Aol iz g AYZEKTable
D). 282 dx9] AL 22719 "HAA 0.9~1.0%w/v)e] H
AE Yehlen, Ao w2 Fo&30 Z}o](p>0.05)E
B A] oFa G A= E UEhdS 4 5 AicKTable 2).
ol ut el T4 1~-13%wh)e == Yehfgict
£ Oh 3(2009)9] Ax}et fAFSHRIT. 18]a == 097~
117 %(wiv)e] H9E YeRH =Tl(Table 2), B3] o2 2}
ol EAsHARE A Hofl wE 94 Apol= UEhA] %t
thp>0.05). =3t pHS] <% pH 4.61~6362] HSS Leh)
2=dl(Table 2), o]+= =32 pH7}F 5.05~5.762] H =}
I B3 Ahn & Bog(2007)2] A3t} pH 5.02~5.202] <]
2} B 13} Jung & Roh(2004)9+ B2 o2 uws) B &
AR ARl & 4= Usich 283 A 9EE B AR Y
9] E7o] pH 6.12~636 2.2 ThE X H 9| HAo| vt &
2 pHE Yetlied], ol+ &a 27 o3 orFet 7]
Ato] A= 1L ghege] 2o = WHASZTH= Jung & Roh(2004)
o] Hu1g u|Ro] & o) AdA g G| {74t kol o
A9 FAo) vgty £7] flEe R AyztHEch

A o] e, HEE YEHY = Lk 52.92~55.002] HE
£ Ustlilsdl, Aol 54.34~55.0002 AHERFE
ot #A Yebti(Table 3). 282 AN =S Yetli= aghd]
749+= 0.03~0.629 HAE YERHAATE A Fof| w2 Ato]

T
T
2w
rr
in)
o
rr
N
I

o ME



Vol. 25, No. 1(2012)

Table 2. The pH, salinity and brix degree of Doenjang
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Table 3. The Hunter L, a, and b-values of Doenjang

manufactured at various regions

manufactured at various regions

Samples pH Salinity(%)  Brix degree(°Bx) Samples L-value a-value b-value
C1 5.30+0.040¢ 1.000.00° 1.03+0.06™ C-1 54344035 0.30+0.05% 0.08+0.11%"
Cc2 5.23+0.015" 0.96+0.05° 1.07+0.06™ Cc2 55.00+0.15' 0.43+0.04" 0.04+0.03*
HGG-1 4.61+0.019° 1.00:£0.00° 1.10+0.00% HGG-1 54.9040.24" 0.62+0.07 —0.74+0.07"
HGG-2 5.61+0.054' 1.0020.00° 1.10+£0.00% HGG-2 54.58+0.19""  0.51+0.03" —0.4140.07°
HGG-3 5.24+0.019" 1.00:£0.00° 1.07+0.06™ HGG-3 53.95+0.29%F  0.59+0.03" —0.58+0.12"
HGW-1 5.19+0.028" 1.00:£0.00° 1.00£0.00% HGW-1 54.14+0.40™%  0.22+0.05™ 1.47+0.23
HGW-2 4.69+0.013 1.00:£0.00° 1.10+0.00° HGW-2 54.13+0.26™%  037+0.07"® 0.41+0.09"
HCN-1 5.68+0.045 1.00::0.00° 1.07+0.06™ HCN-1 54314037 0.42+0.05" 0.32+0.17"
HCN-2 5.92+0.013" 1.000.00° 0.97+0.06" HCN-2 5445042 0.33+0.03" 0.30:£0.03"
HCB-1 5.68+0.051 1.000.00° 1.00£0.00% HCB-1 537740277 030+£0.02° 0.74+0.102"
HCB-2 5.07+0.010™ 1.00£0.00° 1.10+0.00% HCB-2 52.92+0.38" 0.14+0.04° 2.70+0.11™
HIN-1 6.36+0.048" 1.00£0.00° 1.030.06™ HIN-1 53.65+0.12™ 0.56+0.07" 0.08+0.05°
HIN-2 6.12+0.006™ 1.00£0.00° 1.17+0.06" HIN-2 53.97+0.55™¢  0.35£0.06™® 0.66+0.20¢
HIB-1 4.95+0.026° 1.00£0.00° 1.07+0.06™ HIB-1 54174027 0.1940.03° 1.0340.15'
HIB-2 5.61+0.017 0.93+0.05" 1.00::0.00" HIB-2 53.50:+0.32" 0.410.08¢ 0.88+0.04"
HIB-3 5.29+0.029° 0.90:0.00" 1.00::0.00" HJB-3 54254030 0.39+0.01°" 0.61+0.18¢
HIB-4 5.1140.005° 1.000.00° 0.97+0.06" HIB-4 53.56+0.35" 0.20::0.02° 1.36+0.20
HGN-1 5.06+0.013" 1.000.00° 0.97+0.06" HGN-1 53.94+0277%  0.03£0.04° 2.44+0.03'
HGB-1 5.08+0.015% 1.00+£0.00° 1.07+0.06™ HGB-1 54755029 0.61£0.07" —0.40+0.12™
HGB-2 5.52+0.026" 1.00::0.00° 1.03+0.06™ HGB-2 54.63+0.17%"  0.60+0.05" —0.630.10™
HGB-3 5.04+0.014° 1.00:£0.00° 1.10+0.00% HGB-3 55.18+0.60' 0.42+0.07® 0.12+0.04%
HJJ-1 5.22+0.013" 1.00:£0.00° 1.03+0.06™ HJJ-1 54.13+0.23°%  0.32+0.05*® 0.56+0.16°

" Means with different superscripts in the same column are
significantly different at p<0.05.

£ UehiA) gotth 293 FHEE Uil bake] A4S
o= —0.74~279] W& WS thehlo} Take] Azl &

o119l Xjol(p<0.05)% LrERfgIT o]of 2e Ak T
RAzA] MEA viatere) olo] ofg Aoz A 47}

Fol god i o] A ojXHA pentosed] FFo] £
E°1 g-otulle 7hEd HEgo] Eol50] %91 Ao goF

2 £ 4 Qlal(lee 5 2002), TR ARA] AEA wjEEko]
et B A S0k 9k A7 %‘?%% Rl
Foz AZIEtHAhn & Bog 2007).

2 AlmElat U Ko TiRhEie] & Ealnls &2 Hlm
o) AgEAT Aod AR st mne 2
Heiel 482 st S0 44 $ Eelols B
A2 22719 "R A 18.71~25.47 mg GAE/mLe] W2 1}
SR, N Thopsl EEITHF. 1). 3] 25
o] Hapo] A W & B3l F(18.96~19.87 ne

“ Means with different superscripts in the same column are
significantly different at p<0.05.
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Fig. 1. Total polyphenol content of Doenjang manufactured
at various regions. "’ See the sample name of Table 1, > Error
bars indicate the standard error of each mean value (n=3).
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GAE/ml)& YEtd= BHH, AJdagoA 2 & 9=
32H26.89~25.47 mg GAE/md)S LERJ I

HEzd E42 AEA 42 ExH e tHAMEY
SHpRA Chepst T28 2ot £5] o] % phenolic hydroxyl
717} ikt S 22 A 7152 YA EchiGramza
T 2006). EAO AL, AT F Hsd EH olaEY
29 8iFA|7} B-glucosidaseo] 23] glycone FE|= H3}= o
genistein®} daidzein®] o] Z7}5toj(Kwon & Shon 2004;
Ryu 5 2007) gHAetass Uetll= o= g2 ok o
2 At By & Belus deke] Aolr) et 2
2 w30 AR E= Y TRV gt olaE e Y ol
chE, Bge] Az el Qo] wEvizel A2 ] o
2ol o]aF e viFA =R E genistein} daidzein &2 HEF
Azto] t27] EeR AzhEr,

3. X|ded =l&o| DPPH 2iC|2 AHs &1} H|W

U ohgFst A H 9] "goA FAsta st 5 DPPH 2t
7+ 2% GIE 245 AIKFig 2), 2.46~7.08 ng AE/ml
W9 Fhitst s Uetigl e, A7 = E3o] 7P *
< A7H246~3.17 mg AE/m)E Uehd ¥, Z5299] =
Zo] 7H =& a3H5.31~5.59 mg AE/md)E LeRigich 1
21 AEA Q9 B0 e EFT HFo| glo] W |
o] E3K3.95~7.08 mg AE/mY)E e STt

DPPH= &4} ol P83 2tr]Z-& 3h-3HAIT, cysteine,
glutathione™} ZH-2 $}F3toln| 1Ak} ascorbic acid, tocopherol,

)

hydroquinone, pyrogallol} Z+ polyhydroxy aromatic compounds,

4

3

2 ‘|
1

o U N N i

by TR P SRt VI Ty e s TP R T oy N TR T T Doty SN oty ity
L O P AT A A A U AR S A R Vgl G
FEEFF T IFIFIITIFFFES

DPPH radical scavenging(mgAE/mL)

Doenjang

Fig. 2. DPPH radical scavenging activity of Doenjang
manufactured at various regions. '’ See the sample name of
Table 1, ? Error bars indicate the standard error of each
mean value(n=3).

A=A Fetal

aminophenol ¥} ZH2 aromatic amine 52 FASIEA] 0] Q1=
2203} whbe, Bsjo] e wghllo] Balsle] oYY 3
TEE Halste] =S mA Hri(Choi 5 2009). =
Ae8 ©Age] DPPH 2t} 2 4A5] Zol7} ek RS
Do 2ARe o) Wayde] v F wnARe £
ol ofulicttel FRek T Aolo] ofa) WATH: Ao
Wz

4. K| E&Q| ABTS 2IC|Z A7{S &3} H|u

Aol ABTS )zt 4752 potassium persulfate2}2] HE
Sofl oJ3l A ABTS - “free radicalo] B 2¢] hater
230 olaf AAT] radical S5-2] <) FSAo] LA
L A% Ai"on 2guoln], ol hydrogen-donating
antioxidants@} chain breaking antioxidants 255 24 4 Q1
31, aqueous phase?} organic phase R5of Z-8o] 7153},
EEEHY AR FEEZ ATt 7hsstths A
< Y gtklo & Park 2008).

Sl Hu F2 B3] FAtetast F ABTS 2oz
2A% a5 A3 A7) 643~14.38 mg AE/ml HS9] &
At 53E yehlidlet, Ze=A19e @3] Mt ¥
PArS} A 7K6.43~7.96 mg AE/m)S UERH AL, Agx] oo
HApo] 7 =2 a7K12.64~14.38 mg AE/md)E YeER AT
(Fig. 3). o= TaAZANA LAPEY S-glucosidase@} BF
-53h= aglycone®] FHefol wheh gHike o] HM3lRITHE Lee
5(2004)9] Aol A X He] HF Az dan
A= Fagio] o FAAte] o] itstayte] &

ABTS radical scavenging(mgAE/mL)

T, L R U U O OO T SN L N S L T
& O 3 3o o o &7 ¥ o o o oF o A o oV o
£ 3.6020 Ebéf,g&&é’@@@@@@@z\@\\"q@é’%‘

Doenjang
Fig. 3. ABTS radical scavenging activity of Doenjang
manufactured at various regions. ' See the sample name of
Table 1, ? Error bars indicate the standard error of each
mean value(n=3).
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o7} MASH= Fo= Az
A2HoR A FAL FUW 3 ASHUE )
%

SkEA] A K| Hofof gtk AzhEch

o O

S /|

aa

2 Aol FHe] oheket X FGofA] g F21 22714
o] Al A Tty BEEA I kS 53k v|ast
1A} 8ty WA pH, Ae=, GEE Z24H2 461~636, 0.90~
1.00 ¥ 0.97~1.10%2] HAE Uepf it pHE| -9, Ad
A 99| @7po] 71t =A Uehton, A= F=9 A,
o)A Ql afoli= YEhA] UTHp>0.05). E7F ME=9] H9
a I b g 27} 52.92~55.00, 0.03~0.62 D —0.74~2.702]
HYZ heFsiA Uetdth & Z8ols g2 18.71~25.78
mg GAE/ml, DPPH @ ABTS o)z &A% ZH2}F 643~
1438 9 2.46~7.08 mg AE/mlE JehYQch & Zag s g
F2 A A9 o] 7 A vEhd vk, A& A9
o] go] 7 22 kS YEll lth. 18]l DPPH 2t
4 &AL A A9 gl 7} w2 42 YeERA
i1, ZhA G e o] F2 S YElfgl e, ABTS =
gz 2452 A7) A9} F& A d9] dFo] ¥ &S
Uetiglct o= A9 " Az fgt B o
o] TRet MEH T 18| S wazd 9 47|17
9] zjo| wfjFoleta Az, o] F4 9 715 FE
el 2l G 23S Yl ZH2he] Zpol ol gt A
Azt 20| AA|Eojof it

ZHAe| =

2 a7 ARl AdBAERO) Al g
o=z }\—]'OE_EHE—]—JT— 73_]_‘5_]'761 H}O]_?_ _/_]\_;(H 5% /}_’l%ﬁf__ }ﬂ]_E'](BIORIC)
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