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Changes of Color in Doenjang by Different Browning Factors
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Abstract

To establish the process control for inhibiting browning of Doenjang, the factors of browning were investigated.
The browning of Doenjang was prompted by oxygen, temperature, light and Fe. Expecially temperature,
oxygen and metal were main factors of browning in Doenjang. The color of Doenjang was determined by
ratios of raw materials, process of manufacture and the channel of distribution. Among ascorbic acid and anti-
browning agent, anti-browning agent was effective to inhibit the browning of Doenjang. The process control to
inhibit the browning of Doenjang was as follows: temperature; 20°C or less than, oxygen; elimination, Fe;

inhibition of inflow.
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Fofl g5 dE 9oz widie Aol FHAle uhy
o]z} 3} 31 Matsumoto £ o] &4 £ ¥E 40~50°C
2 3l Aol 543 A7) Bhe Ade] Akl
3 2yslw ¢l Kanbe2l Uchida®® Pediococcus
halophilus7} R17 24 A A 7)5& 2o glckay B
&k gk

alapr] B odFoile fAe] S doTle ¥
Qlalzte] BAE 248l o] F Qlxlol o3t 2 S
FAg A 4 s TR S 2437 9%
7122 8 2 A A 32} sl
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AY M=

H AYelA " Azl AH2E Y8 F, W
3 AgE AFellA] Fstect &, AHgAA R
+ ascorbic acid (Sigma), AMA ¥ 24 JEEE F
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A Aol AMRE Y57 AFA 2 A 25
B-opuk-2- Aspergillus oryzae (Asp. oryzae K-10]2} §})
3} A F AT olA] Bt F9) Asp. oryzae T
F ZollA] FA] protease?] H7}7} $-=3%F Asp. oryzae
KFRI 857 (Asp. oryzae K-180]2} §Helr}. o]
R A] & PDA agar (Difcojo]®] 5°C o]shol|A] 1§}
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Table 1. Protease activity produced by Asp. oryzae K-1
and K-18

Activity” (unit)

Strains
pH 7.0
Asp. oryzae K-1 0.456
Asp. oryzae K-18 0.448

YOne unit of protease activity represented 1 pg of tyrosine
liberated from casein for 1 minute.
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Table 2. Changes of surface color value of Doenjangs during fermentation for 30 days

Time L a b AE
(days) AY B? A B A B A B
0 62.80 56.14 151 331 25.04 23.50 67.62 60.95
6 60.33 55.91 2.05 4.06 24.78 26.25 65.25 65.90
12 59.48 54.50 256 4.59 2435 24.83 64.32 60.07
18 58.68 54.54 2.87 4.89 24.62 25.32 63.70 60.33
24 56.86 52.80 3.91 5.67 24.02 23.62 61.85 58.12
30 55.91 53.66 4.60 5.89 23.53 24.84 60.83 59.42

"Soybean Doenjang manufactured with Asp. oryzae K-1.
?Soybean Doenjang manufactured with Asp. oryzae K-18.

ZAKgH 2 3= Table 29} %o}

Table 204 B+ vle} o] &A] x7]9] Lt Asp.
oryzae K-12 A 23 T A3} Asp. oryzae K-182 A
23 Z g Ae] 22t 62.80, 56.14, ajte 1.51, 3.31,
b3 25.04, 23.50010 2 €4 30U Aol L3te) A
2. 5591, 53.66, agr-S 4.60, 5.89, bgh-g 77} 23.53,
24.84% A Follv= 4] ol whE Ao A7te
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F 9o 7] ¥ 454l L, a3, b2 62.80, 1.51,
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Table 3. Changes of surface color value of Soybean Doenjangs and Mixed flour Doenjang during fermentation for 30

days
Time L a b AE
(days) A B? A B A B A B
0 62.80 61.25 1.51 2.33 25.04 23.85 67.62 65.77
6 60.33 58.62 2.05 2.68 24,78 23.84 65.25 63.34
12 59.48 56.00 2.56 3.78 24.35 23.04 64.32 60.67
18 58.68 56.61 2.87 3.36 24.62 24.90 63.70 61.94
24 56.86 55.79 3.91 4.49 24.02 24.01 61.85 60.88
30 55.91 55.32 4.60 491 23.53 24.56 6(.83 60.73

Soybean Doenjang manufactured with Asp. oryzae K-1.
"Mixed Doenjang manufactured with Asp. oryzae K-1.
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45.4%7} 7} 4% 53.72, 55.16, 52.46. 33.91 % 30.529]
ubed A7) 9l A9 43, 1.7, 8.8, 433 W 45.8%7}
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Table 4. Effects of oxygen and temperatures on surface
color of Doenjangs manufactured with Asp. oryzae K-1
during storage for 30 days

L-value

Treatments
initial 15 days 30 days

10°C 5591 54.51 53.52
20°C 5591 55.18 54.96

ggg:;i:"g 3°C 5591 5680  50.99
4°C 5591 4114 3170
with O, S°C 5591 3931 3031
10°C 5532 5280  S50.56
‘ 20°C 5532 5187  50.09
Dzde‘n’;.z‘ig 30°C 5532 4836 4327
40°C 5532 3961 2658
S0°C 5532 3500 2469
10°C 5591 5507 5372
20°C 5591 5733 55.16
Dsgle;:::; 3°C 5591 5669 5246
4°C 5591 4238 3391
. SO°C 5591 3922 3052
: 10°C 5532 5195 5181
, 20°C 5532 5334 5264
Mixed 5500 5537 5178 4571
Doenjang

40°C 5532 40.37 27.47
50°C 5532 34.97 25.40

#7149 2ANA ue} 250 o] ™k Azt
S5} fArssch

MNE F 2ol 28 Ajzre] wst

LE7} gge] o) PlHE JE 2Ale] 9
8o Asp. oryzae K-12 23 F A4 £3 I3
& A8l 10, 20, 30, 40 F 50°C &-&7)ol} 3047t
A7 A RE AHsl] 3H ME F H3)
71 2 L3te) H3tE 243 A= Table 49} 3o}

Table 40]| 4] H.i= n}e} o] 3 ¥ 4 F§} Ao
Z 57 BAIGle] AAIIZbe] A4 22T FETE
o] A5 ¥ 9l 2 B 4 ql3ddl 10, 20, 30,
40 9 50°C 8279 3047t A Al ot =8 dA
A7t 40°Cel A EEdA E HEE Bol 3%
o E3RFe] 9= 30°C oA Aeltollr] & W3]
E vehlw sl &, Akt gl A4S ZAe)
30°Cof| 4] 9] ZHEEE 1.000.2 39S o 40°CollA
= 49, £3EA-L 2482 30°C2} 40°C2] 10°Cx}
ool A= ¢ 3.7a) 2= gdc).

o) ¢} 7+-2 ZA3}= Hondo} Yasuhira®7} ¥4 52
Zhe] 26 o8 AmlE 3 30°CollAe] ZhEE
£ 1.002.2 3192 o) 25°Col|lA{ &= 0.71, 35°CollA]+=
2452 10°Co) £ =32 zZhH S %y} 3.5 2315}t
£ Ao} fArslch

XNE F deiox|xjol ofst Aztel pis)

b AAA7E e 2 oA AAE 2ARP)
9)3}d Asp. oryzae K-12 A28} glAbo)} ascorbic acid
o} AHd T 2Qil EES FAAYLE s Ay
AAE A7tsted 238 F 30°Coll A ¢spar] Lgke
W3S ARE A I Table 59} 3t

F I xc) Y HAFeN s Yert 2w
Zha A7t A7H Ae] o Ae|Tel wls] 2
o] JAEZ 9l= AL B 5 Ul 2t ascorbic acid
7} A7Hel A2 F-E controlel] W] ZhHe] ¢S A&
Holglch. o]} & Awb= H7)%l ascorbic acid2]
o] ¥-Z3)7] qfF< Zew wedc) 7100L 45% (w/
w)2] DL-potasium hydrogen tartaric acid, 35% (w/w)2]
L-sodium ascorbic acid, 10% (w/w)<] ascorbic acid&
FAECE sl FHuEl-CE 04% WwW)E 50g F
Aol A1 PET Wl 371 A3 35 F<t A3y}
AN TH= Aol vl zhio] whe] doind Act.

dzred F "2 A AR 27 vid AF
30 Al Lgkol 8.8%7} 714% Hiw ascorbic acid7}
H7189 AT 16.8%, ZHA A A7 Hrte AT
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Table 5. Effects of anti-browning agent, metal and light on surface color of Doenjangs manufactured with Asp. oryzae

K-1 during storage at 30°C for 30 days

L-value
Treatments Light
Initial 15 days 30 days
, + 55.91 53.06 4931
"o Soybean Docnjang - 55.91 56.80 50.99
Wit 2 Mixed Doent T 55.32 46.61 4237
X cnang ; 55.32 48.36 4327
+ 55.91 51.85 45.51
Soybean Doenj
with O, ybean Loefyang : 55.91 54.75 46.71
ascorbic acid + 5532 43.99 37.43
- od Doeni
Mixed Docnjang . 55.32 45.03 3821
+ 55.91 57.70 53.87
Soybean Doenj
with O, ybean Joenjang ; 55.91 58.14 55.87
anti-browning agent . . + 55.32 50.01 46.76
Mixed Doenjang - 55.32 5033 46.95
Sovbean Doeni + 55.91 3427 31.87
" O F Soybean Loenjang 3 55.91 37.44 32.74
with D, e Mied Do + 55.32 33.40 3131
X ryang ; 55.32 34.44 3151
_ + 55.91 53.78 50.35
N Soybean Docnjang ; 55.91 56.69 52.46
Wit e Mixed Doent + 55.32 50.17 44.88
ixed oenjang ; 55.32 51.78 45.71
+ 55.91 52.71 49.13
So Doenj
with N,, ybean Doenjang ; 55.91 54.39 50.52
ascorbic acid Mixed Doen + 55.32 48.76 46.22
(<
fxed Loenjang . 55.32 5218 49.10
, + 55.91 57.75 50.84
with N, Soybean Docnjang - 55.91 59.19 5230
anti-browning agent + 55.32 51.66 48.92
o .
Mixed Docnjang ; 55.32 53.47 48.38
. + 55.91 35.82 31.64
N Fe Soybean Docnjang ; 55.91 38.32 33.41
Wit Mixed Docn + 55.32 3531 33.70
xed Doenjang . 55.32 36.63 33.95

£ 5.4%, 44 hAl A4 2 2| #A]7] 3 ascorbic acid
7t A7 A2t 9.6%, A4 3} A7}
H7H A=) TE 47% FAaE ] tE2To) vls) 2w
A A7E Aol 2e] o) dlz2Tel vle Zkzt 3846,
46.6%2 A &7} Qe AL el ol F
HAA A S] 80%F AABHAL Sd= A H 2
EFo] AEE A3 AR §AE 5 sl7] wiel
o] A EI7} Y AL EolHrh o)l
Al®e] gate] Zwle dgde] 2R R AR A
oA Z3} ks Aol fAbsk

& & Bhol ofst Ajzte| st

o] A Aol vlX= d g 2alsh] ¢
8lod Asp. oryzae K-12 #AZ2% F A4 &3 94
o Fer} 100 mg%7} = 2E Frlslw 233 F 30
‘CollA] 30U zE A AsbdA 14 Mo Lgke] Wl
2743t 7= Table 59} 7}

Table 504 M= npe} o] 24l F HAal 7
- 304 7F A A sl Bk L3to] 8.8%, Fer| Arl€l ]
2] 41.4%, A A X85} Ferl HrHE 3e)s 384
%3 2ol wlal Zhzh oF 3.7u), 3.4m) Zhie] &4
Hqict. =3t 2Tl £ "] A9 L ghe] 217
%, Fe7} A7}sl Aa]4 43.0%, A 2283} Ferl A
71 AelE 386 %E Ferl Arixl Aelv A
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A e Yos)e 2SS RARkn o
AAAA + e e Baals) el sl
o 735 WAAE 2absllet WA FH e
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Abd W 349 ojge] WS 2 AT ehtoE a)
A8 o] Aol AL RS AP VY 2
2o vehdeh. 29 el vlAE AAR FFE
o) F5 W YRS W] So| AUk A4 Tz
HEFE FYROD she 2 oA Baks oS
2 7o deht 28 FoM E oAle] aw
7b Sl 2AE BASET o] F o] 83 2 A
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