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Color and Quality Properties of Doenjang Added with
Citric Acid and Phytic Acid

Eun-Jung Kwak, Wan-Soo Park and Seong-Il Lim*
Korea Food Research Institute

Effects of 0.25 and 0.5% citric and phytic acids on color and quality properties of doenjang during fermentation
at 30°C for 80 days were evaluated. As concentration of organic acid and fermentation time of acid-added
doenjang increased, acidity, lightness, and antibrowning rate increased, whereas pH, amino nitrogen, and enzyme
activity decreased compared to nonacid-added control. Microbial populations of total bacteria, yeast, and lactic
acid bacteria were not affected by decrease in pH.
differentiated, flavor, palatability, acid taste, and overall preference were not significantly different. Browning of
doenjang added with 0.25% of either organic acid was inhibited, while quality properties and sensory

characteristics were similar to those of the control.
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Table 1. pH and acidity in doenjang added with 0.25% and 0.5% citric acid and phytic acid daring fermentation at 30°C for 80 days

Fermentation day Citric acid (%) Phytic acid (%)
Control
(day) 0.25 0.50 0.25 0.50

pH 0 6.22 5.40 6.30 5.67 6.39
20 5.30 525 534 5.54 6.20
40 567 526 571 534 6.00
30 548 5.17 570 526 591
Acidity 0 1.63 1.52 1.57 1.57 1.30
(%) 20 1.80 2.02 203 224 1.69
40 214 224 225 224 1.80
80 2.03 2.24 203 247 1.80
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Fig. 1. Amino nitrogen contents in doenjang added with 0.25% and 0.5% citric acid and phytic acid during fermentation at 30°C for

80 days.
A: 0.25% addition, B: 0.5% addition.
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Fig. 2. Protease activities in doenjang added with 0.25% and 0.5% citric acid and phytic acid during fermentation at 30°C for 80

days.
A: 0.25% addition, B: 0.5% addition.
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Fig. 3. a-amylase activities in doenjang added with 0.25% and 0.5% citric acid and phytic acid during fermentation at 30°C for 80

days.
A: 0.25% addition, B: 0.5% addition.
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Table 2. Changes in Hunter L, a and b values of surface of doenjang added with 0.25% and 0.5% citric acid and phytic acid during

fermentation at 30°C for 80 days

Fermentation day Citric acid (%) Phytic acid (%) c
ontrol
(day) 0.25 0.50 0.25 0.50
L value 0 60.96 60.96 63.21 63.21 60.96
20 53.80 54.50 51.59 55.00 49.30
40 47.00 54.26 44 81 49722 4283
80 43.81 46.00 4259 46.50 35.56
a value 0 6.12 6.12 6.12 6.12 6.12
20 10.61 10.08 9.05 9.33 9.92
40 12.12 12.62 9.53 12.42 12.62
80 12.62 12.48 10.60 11.96 13.62
b value 0 24.44 24.44 24.44 24.44 24.44
20 25.23 28.24 2455 25.37 23.50
40 23.72 32.63 16.65 27.81 23.84
80 23.42 23.17 14.57 2022 20.06
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Table 3. Microbial population in doenjang added with 0.25% and 0.5 % citric acid and phytic acid during fermentation at 30°C for 80

days

(log CFU/g)
Fermentation day Citric acid (%) Phytic acid (%)
Control
(day) 0.25 0.50 0.25 0.50
Total bacteria 0 8.50 8.50 8.50 8.50 8.50
20 8.47 8.36 8.57 8.11 8.58
40 8.89 8.86 8.73 8.61 8.74
80 8.75 8.80 8.70 8.76 8.71
Yeast 0 8.40 8.40 8.40 8.40 8.40
20 8.72 8.76 8.74 8.75 8.55
40 8.30 8.36 8.36 8.25 8.55
80 8.41 8.28 8.28 8.16 8.43
Lactic acid bacteria 0 825 8.25 8.25 8.25 8.25
20 8.31 8.37 8.57 8.64 8.75
40 8.64 8.84 8.54 8.84 8.80
80 8.65 8.75 8.47 8.70 8.63
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Fig. 4. Antibrowning rates of doenjang added with 0.25% and 0.5% citric acid and phytic acid during fermentation at 30°C for 80

days.
A: addition of citric acid, B
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Fig. 5. QDA profiles of doenjang added with 0.25% and 0.5% citric acid and phytic acid during fermentation at 30°C for 80 days.
A: doenjang added with citric acid, B: doenjang added with phytic acid.

25

Citric acid®} phytic acid 717} 842 & nxe 9
TS dotny| s AAE A A Fig. 53 A

z
Z7tel mheh Mo] Lojxl AL
AL folge] AFHA

Fie] Adrwglo]l GeojHog 1 zfo|rt IRHY Hrbe®
212 31 Thp<0.05). 2 ¥+
xaov e Bt

r e orle

Ao e Avio] el A
2REO 445 D] o)

=WEPE

LA =1

ArPswrt F7hel wet ek, gk
BHCE ER(p>0.05)
V|Eme Mol @& AEE AIsA] a4

2l Q145
o} AHs). Aol o
RO et

2, 247
& e

NZe7 g 7iuE



460

& A& ALY 8E 7EEE gRE AL 94 o
IAe € e A Ak AgelAthp>0.05). 3
o] 0L Mo /1Y B BHRS b AEdThy B
T3] B A%e} AREA ared] BT Ao #it 7]

o= panel®] EA] weEt xpolg UEpE AR ALEEH
Atk F7FAAM = 7P Aol @41, pHY) Yol 4lgte] 7}
a0, opnlel] HaFhde ol 7%k gto] A& 0.5% citric
acid F7H-7F tjz79k 71 t& QDA profiles YERATH
I3t 0.25% citric acid®} phytic acid J7MA & 79 &
ARgE 548 JepEA gizyRg ZHE dAFHo| olg
Fr715be] @ge] AAAAZA FE&7FsA0) AL A4}
IS5tk S phytic acide mineral# ZAdsle] o|&59] F¢
£& AsMT)e AoE BHIAE® phvtic acid®] Ao
HAMeE F o I3 2o Aoz ALgH T

o oF

el =
e A4 Sul 2 FUPRRIE Fol7] 9% Wete s
HAe ZWe A 98l 025%9F 0.5% citric acide}
phytic acid& 7Bl RS AR o] {7l4ke] A
o FZEA vR= FTE Lot o)F Y8l 30°Cel
Al 80U 7 AA3IHEA pH, A=, olu|E] AL, G484,
A ZPAGA &, vAETE &% 43}0:;7 77‘37\ = AAjE

%t} Citric acid®} phytic acid H7Fs %2} W& 717k Z7}
gholl wet Ao} ZARAlEL ¢S F7H89, pH, ol
= A g ZASES U8 AT Fo, a8 W &
AHEE pH A3k G WA st} #57AFA3, panel
& 2 Axe Folnts fojHoz QAT F, P

gk ogh A8 )RR foidel AdAHA Rtk
0.25% H7M e 2L oA Ey ZHEQM o B
;a EXNT

S4% 2T FAKSIATE. o9t ZHe AR 2R citric
acid®} phytic acide M2 B39 ZujAAz &4 &
JE AR AgEHAT

HA| 2
2 A7E 2002d% 9714278 AAIAY Ysos

S A QreA ATNE AL F DA 24}
=gy,

G
o

1. Kim, M.J. and Rhee, H.S. Studies on the changes of taste com-
pounds during soy paste fermentation. Korean J. Soc. Food Sci.
6: 1-8 (1990)

2. Park, I.S., Lee, MY., Kim, J.S. and Lee, T.S. Compositions of
nitogen compound and amino acid in soybean paste (doenjang)
prepared with different microbial sources. Korean J. Food Sci.
Technol. 26: 609-615 (1994)

3. Park, SXK., Seo, KI., Shon, M.Y., Moon, J.S. and Lee, Y.H.
Quality characteristics of home-made doenjang, a traditional
Korean soybean paste. Korean J. Soc. Food Sci. 16: 121-127
(2000)

4.Gomyo, T. and Miura, M. Melanoidin in foods: chemical and
physiological aspects. J. Japan Soc. Nutr. Food Sci. 36: 331-340

o

~]

o

10.

1

—

12.

13.

14.

15.

16.

17.

19.

20.

21.

22.

23.

24.

25.

26.

27.

.Korean Food Research Institute.

5212 315k8)7) 4] 35 A A 3 2 (2003)

(1983)

Hara, A. Preparative freshness of soybean paste. Food Sci. 40:
36-45 (1998)

Hondo, S. Saccharides of miso during manufacturing (Part 2). J.
Brew. Soc. 594-599 (1989)

. Hayase, H. Chemistry of melanoidins. Nippon Nogeikagaku Kai-

shi 61: 970-973 (1987)

.Lee, SKK., Kim, N.D., Kim, H.J. and Park, J.S. Development of

traditional doenjang improved in color. Korean J. Food Sci. Tech-
nol. 34: 400-406 (2002)

Technical Development for
Inhibiting Browning of Doenjang, pp. 15-17. KFRI, Korea (1997)
Kim, N.D. Study on the browning and its inhibition in soybean
paste (doenjang). Ph.D. dissertation, Kon-Kuk Univ., Seoul, Korea
(1996)

.Kwon, DJ., Kim, YJ., Kim, H.J., Hong, S.S. and Kim, HXK.

Changes of color in doenjang by different browning factors.
Korean J. Food Sci. Technol. 30: 1000-1005 (1998)

Motohuji, S. Application of heat pipe in miso brewing. Japan J.
Brew. Soc. 79: 169-173 (1984)

Matsumoto, L., Akimoto, T. and Imai, S. Quality changes of
safety rice miso fermented at high-temperature (40-50°C) in the
middle fermentation. Miso Sci. Technol. 39: 254-262 (1991)
Yamabe, S. Changes in constituents of misos during storage. J.
Brew. Soc. 86: 108-114 (1991)

Korea Food Research Institute. Operation Guideline for Faculty of
Korean Fermented Sauce Products, p. 18. KFRI, Korea (2000)
AOAC. Official Methods of Analysis. 17th ed. Association of
Official Analytical Chemists, Gaithersburg, Maryland, USA
(2000)

Korea Foods Industry Association. Food Code, pp. 549-551.
Korea Foods Industry Association, Korea (2001)

.Kim, Y.S., Kwon, DJ., Koo, M.S., Oh, HI. and Kang, T.S.

Changes in microflora and enzyme activities of traditional kochu-
Jang during fermentation. Korean J. Food Sci. Technol. 25: 502-
509 (1993)

Kim, D.H., Ahn, H.J., Yook, H.S., Kim, M.J., Sohn, C.B. and
Byun, M.W. Quality properties of gamma irradiated samjang sea-
soned soybean paste during storage. Korean J. Food Sci. Technol.
32:396-401 (2000)

Shin, D.B., Park, WM., Yi, O.S., Koo, M.S. and Chung, K.S.
Effect of storage temperature on the physicochemical characteris-
tics in kochujang (red pepper soybean paste). Korean J. Food Sci.
Technol. 26: 300-304 (1994)

Shin, D.H., Kim, D.H., Choi, U., Lim, M.S. and An, E.Y. Taste
components of traditional kochujang prepared with various raw
materials. Korean J. Food Sci. Technol. 29: 913-918 (1997)

Kim, M.S., Oh, J.A., Kim, IL.W., Shin, D.H. and Han, M.S. Fer-
mentation properties of irradiated kochujang. Korean J. Food Sci.
Technol. 30: 934-940 (1998)

Agricultural Research and Development Promotion Center. A
Comprehensive Studies on the Development of Korean Tradi-
tional Foods with High Quality, GA0211-0102, pp. 103-105.
ARPC, Korea (2001)

Hayashi, T. and Namiki, M. Role of sugar fragmentation in an
early stage browning of amino-carbonyl reaction of sugar with
amino acid. Agric. Biol. Chem. 50: 1965-1970 (1986)

Obretenov, C., Demyttenaere, J., Tehrani, K.A., Adams, A., Ker-
siene, M. and Kimpe, N.D. Flavor release in the presence of mel-
anoidins prepared from L-(+)-ascorbic acid and amino acids. J.
Agric. Food Chem. 50: 4244-4250 (2002)

Harland, B.F. and Morris, E.R. Phytate: A good or a bad food
component? Nutr. Res. 15: 733-754 (1995)

Lakshmi, RM. and Sumathi, S. Binding of iron, calcium and
zinc by fibre of sorghum and ragi. Food Chem. 60: 213-217
(1997)

20034 29 19¢ A4 20034 4% 16 A=)



