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The Chemical Properties of Doenjang Prepared by
Monascus Koji
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Abstract

Monascus koji have been used as a natural food colorant and preservative in Asia countries for centuries.
This study was investigated to the chemical properties of Doenjang prepared with Monascus koji. Four kinds
of Doenjang were fermented with Aspergillus koji only and Aspergillus koji plus 10%, 20% and 30%
Monascus koji of its amount, respectively, and the changes of characteristics were investigated during
fermentation. All the Monascus koji substituted Doenjang showed lower protease activities than Aspergillus
koji Doenjang over all periods of fermentation. No differences of amino nitrogen and free amino acids were
found after 30 days of fermentation and reducing sugars and peptides were found during over all periods of
fermentation in each other. The Monascus koji gave higher a-, L- and C-values and lower h-values than
Aspergillus koji. Sensory profiles of color, flavor, taste and overall quality on the final products which
fermented during 60 days, indicated that there were no differences each other. From these results Monascus
koji suggested as 30% substitutes for Aspergillus koji in Doenjang preparation.
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Thable 1. Composition of raw materials for the
preparation of Monascus Doenjang(%)

Content
CD"” HGD-12. HGD-2¥ HGD-3?
Soy bean 21.38 21.38 21.38 21.38

Meju 10.89 10.89 10.89 10.89
Aspergillus koji ~ 13.11 11.80 10.49 9.18

Material

Monascus koji - 1.31 2.62 393
Salt 10.31 10.31 10.31 1031
Water 44.31 4431 44.31 44.31
Total 100 100 100 100

UCD: Control Doenjang
PHGD-1, -2 and -3: 10, 20 and 30% of Monascus koji were
substituted for koji with Aspergillus oryzae
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Table 2. Changes in color values during Monascus Doenjang fermentation

Fermentation time
(days) Sample L b C h
CD® 5540£0247  4.6310.23° 2179£039"  2228:043°  78.02+037°
| HGD-1? 55.10:0.48" 5.09£0.00° 20724031°  21.33:031°  76.20£0.22°
HGD-2? 53.6410.21° 6.18£0.35" 20074021  21.00:028°  72.900.83°
HGD-3? 53.55:0.30° 6.75£0.29° 20.191025"  2129+032°  71.510.55°
CD 52.7610.61° 4.9310.18° 22031047 22571045  T7.39+051°
S HGD-1 52.2840.26° 5.9140.30° 21491065 22294062 74611093
HGD-2 S1.801027®  7.48+0.54° 20811037 22124041  70.22130°
HGD-3 51421044 8.1740.44° 20.58£055°  22.14046°  68.33+138°
cD 50.18£0.57° 5.75£0.24° 22351066° 23081065 75.5620.70°
0 HGD-1 51.19£0.72° 6.22+0.36° 21501000  224710.12°  73.941091°
HGD-2 50.350.15° 7.58+0.29° 21612035®  2290£025°  70.6710.95°
HGD-3 49.8240.22° 8.99+0.28" 20941021° 22791025  66.76x0.62
CD 48.631031° 6.2940.13° 22621041°  23481039° 74451045
s HGD-1 49.4610.44° 7.2540.00° 2226:007° 234140090  71.9620.18°
HGD-2 49.5440.15° 8.16+0.29" 22.164030°  236240.18"  69.79:091°
HGD-3 49.5540.33° 8.9740.15* 217040.14°  23.4840.14°  67.5430.38°
CD 473120.54" 820£0.14° 228020.19°  24.2310.13* 70212044
HGD-1 47.98+0.51° 7.4640.12° 235410160  2470:0.16  72.42028'
20 HGD-2 47.63+033* 9.2310.15° 22561029°  2438£021°  67.7410.58°
HGD-3 46781038 10461063  2177H036° 2416032  64.35£155°
CD 46.61£0.63° 827+0.12° 236410.19°  2505£0.17°  70.72£031°
HGD-1 46.8018.99" 8.99+0.62° 23.64£003* 25201023  69.18+1.30°
25 HGD-2 45491067 10514027 220310.69% 25231053  6537+1.19°
HGD-3 46.1140.19° 10304025 22411046°  24.66:049°  6532041°
cD 45.5410.44° 877H0.13°  2381034°  25371031°  69.774043°
HGD-1 45.8710.39° 9.39:+0,04° 24024026 25794023  68.65t0.29°
30 HGD-2 45341058°  10.124027° 2381015  258740.08°  66.9620.66°
HGD-3 44811044  11185021°  232310.16°  2578:021°  64.31+035°
CD Q171033 1LI6:0.17  23476041°  2599t042°  64.571033°
HGD-1 42041042°  11594037°  23391034°  26.10£046°  63.64+041°
45 HGD-2 4308£050°  12.13£009°  23.80+033  26804025°  63.07+049°
HGD-3 43641032  123140.11° 23164074 26231062  61.99+0.89°
CD 395710248 12574021° 22091065  26201066°  61.3310.36"
HGD-1 30.651048°  12724023° 226410070 25971017 60674037
60 HGD-2 40.16:047%  1355£0.14°  23511020°  27.143024'  60.0410.16°
HGD-3 40784002  13.40£017° 23251029  26843031°  60.05+0.29°

UCD: Control Doenjang

PHGD-1, -2 and -3: 10, 20 and 30% of Monascus koji were substituted for koji with Aspergillus oryzae

YMeantSEM (n =3)

“Values within the same column with different superscript are significantly different at o.=0.05 level among groups by

Student-Newman-Keuls test®.
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Fig. 1. Changes in pH and titratable acidities during
Monascus Doenjang fermentation.
—: Ph, - titratable acidity, CD: Control Doenjang, HGD-
1, -2 and -3: 10, 20 and 30% of Monascus koji were
substituted for kgji with Aspergillus oryzae.
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Table 3. Changes in chemical properties during Monascus Doenjang fermentation

Fermentation time Sample Amino nitrogen Reducing sugar Free amino acid Peptide
(days) P (mg %) @ %) (mg/g Doenjang) @ %)

cDY 120.8115.66™ 7.7010.19° 1.5740.04° 1.3310.05*

. HGD-1? 98.6417.33% 7.7240.09* 1.4310.06° 1.25£0.00°
HGD-2? 93.7743.05° 7.6810.09° 1.45+0.05" 1.2740.05*

HGD-3? 93.77+1.15° 6.60+0.14° 1.38+0.02° 1.2740.03*

CD 222.11£1335 11.06£0.12° 2.97+0.04° 1.53+0.02°

s HGD-1 206.8247.41° 10.7940.24° 2.76£0.05° 1.46£0.07*
HGD-2 212.1444.66" 10.10£0.13" 2.86£0.01° 1.4740.04*

HGD-3 208.8143.76* 9.55+0.04° 2.73+0.03 1.4640.03*

CD 301.91+1.88" 11.11£0.75* 2.9410.03 1.65£0.04°

10 HGD-1 287.06+2.14° 10.49+0.30° 2.9440.11° 1.5130.05°
HGD-2 285.29+1.15° 10.2940.17° 2.96+0.04* 14740.14°

HGD-3 273.5443.28° 10.13+0.26° 2.9940.20* 1.5110.05°

CD 331.1749.40° 11.40+0.28° 3.52+0.09* 1.6940.04*

5 HGD-1 320.53+5.28" 10.28+0.42° 3.3540.12 1.5440.02°
HGD-2 316.10£5.81° 10.2940.48* 3.3140.04° 1.5540.09*

HGD-3 300.5849.24* 10.28+0.50° 3.23+0.05° 1.5340.15"

CD 367.5244.28" 11213047 439+0.09° 1.68+0.05"

2 HGD-1 359.54+3.07° 10.98+0.83* 4.46+0.02° 1.57+0.04*
HGD-2 346.2443.07° 10.65+0.34° 44110.05* 1.56£0.07*

HGD-3 340.7043.35° 10.3940.33* 4.16£0.03° 1.56£0.07*

CD 385.70£5.80 11.904043 4.5410.11° 1.7240.05°

’s HGD-1 371.9644.06° 11.2940.12% 4.5240.01° 1.6240.07°
HGD-2 367.08+4.05° 11.09+0.38" 4.360.02° 1.5940.06°

HGD-3 357.1143.52° 11.4240.50° 4274003 1.6140.03°

CD 386.59£3.84° 8.2110.14° 4.53:0.01° 1.83+0.07°

HGD-1 367.5248.47° 7.4040.42° 4.40£0.05° 1.7240.02°

30 HGD-2 366.42+4.61° 7.34+0.26* 4.65+0.04° 1.70£0.05*
HGD-3 362.65£9.03° 73340.59° 4341007 1712007

CD 406.98£0.67° 6.13+0.09° 4.55£0.22° 1.8130.08*
HGD-1 398.1142.69* 5.36+0.54" 4701005 1.7240.04®

45 HGD-2 401.0044.66" 5.39+1.51° 4.60£0.09* 1.6240.02°
HGD-3 401.00+3.33° 5.48+0.63° 4.5410.43° 1.6310.04°

CD 434.0216.53* 7134027 4.5740.10° 1.74%0.11°

HGD-1 438.2448.09* 5.99+0.48% 4.694+0.04* 1.59+0.02*

60 HGD-2 416.07£1397 4.7740.52° 4.70+0.06* 1.50£0.10°
HGD-3 423.1626.00* 7.33+1.24° 4.5510.09" 1.5740.05°

YCD: Control Doenjang :

YHGD-1, -2 and -3: 10, 20 and 30% of Monascus koji were substituted for koji with Aspergillus oryzae

YMeantSEM (n = 3)

“Values within the same column with different superscript are significantly different at 0.=0.05 level among groups by
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Fig. 2. Changes in protease activities during Monascus
Doenjang fermentation
—: acidic protease, --: neutral protease, CD: Control
Doenjang, HGD-1, -2 and -3: 10, 20 and 30% of Monascus
koji were substituted for koji with Aspergillus oryzae.
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Table 4. Results of sensory evaluation of Doenjang fermented for 60 days

CDY HGD-1? HGD-2? HGD-3%
Intensity of color 7.1441.23% 6.71+1.68 5.14£1.41° 3.79£1.31°
Quality of color 5.7912.04 6.21+1.67 5.21£1.93 4.50+1.99
Intensity of flavor 7.29+1.38" 6.3611.55% 5.794£1.53° 4.29+1.73¢
Quality of flavor 6.0712.02 6.00+1.80 5.57+1.55 4.3611.91
Intensity of salty taste 6.43+2.06 5.86+1.88% 4.71£1.73° 4.50£1.95°
Intensity of Doenjang taste 6.93+1.98* 5.79+1.89* 4.93+1.33> 3.93+1.77
Quality of Doenjang 5.8611.66 5.64+1.60 5.57+1.34 4.79+2.26
Overall qulity 6.00£1.71 543+1.79 5.43+1.79 4.1412.14

YCD: Control Doenjang

PHGD-1, -2 and -3: 10, 20 and 30% of Monascus koji were substituted for koji with Aspergillus oryzae

YMean SEM (n = 14)

“Values within the same row with different superscript are significantly different at o= 0.05 level among groups by Student-

Newman-Keuls test®,
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