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Effects of Sea Tangle and Chitosan on the Physicochemical
Properties of Traditional Kochujang

Yeong-Mi Kwon and Dong-Han Kim'

Dept. of Food and Nutrition, Mokpo National University, Chonnam 534-729, Korea

Abstract

In order to improve the quality of traditional kochujang, submaterials like sea tangle and chitosan were added
to kochujang and their effects on microbial characteristics, enzyme activities and physicochemical characteristics
were investigated for 24 weeks of fermentation. The activities of @, B—amylase in kochujang were higher in sea tangle

added at 2% level and chitosan added at 0.1%

level. However, acidic protease activity decreased as the ratio of

submaterials increased. Viable cells of yeasts in the kochujang increased rapidly for 4~8 weeks of fermentation,
and bacterial counts decreased in submaterials added groups. Moisture contents of kochujang increased until 12 weeks
of fermentation, but water activity decreased. As the ratio of sea tangle increased, water activity decreased. Con-
sistency of kochujang increased after middle of fermentation, and they increased remarkably by addition of sea tangle.
The degree of increase in total color difference ( 4E) of sea tangle added group was lowest. The titratable acidity
of kochujang decreased after 4 weeks, and they changed a little by addition of chitosan. Amino nitrogen contents
of kochujang increased as mixing ratio of submaterials increased in the late period of aging. Ammonia nitrogen contents
was lower in chitosan added kochujang at 24 week of fermentation. Reducing sugar contents of kochujang increased
rapidly for 4~8 weeks of fermentation, and they increased as the ratio of chitosan increased. Ethanol contents of
kochujang increased until 12~16 weeks of fermentation, with lower values in sea tangle added group. After 24 weeks
of fermentation, the result of sensory evaluation showed that 0.19 chitosan added kochujang were more acceptable
than sea tangle added kochujang in the taste, color and overall acceptability.

Key words: kochujang, sea tangle, chitosan, microflora, physicochemical properties
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Table 1. The mixing ratio of raw material for the preparation
of kochujang

Raw materials Weight (kg) %

Glutinous rice powder 6.00 21.28
Red pepper powder 5.00 17.74
Malt powder 0.09 0.32
Meju powder 1.80 6.39
Salt 2.30 .16
Water 13.00 46.12
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Fig. 1. Changes in enzyme activities of traditional kochujang during fermentation at 20°C.
Con: control, S-1: sea tangle 2%, S-2! sea tangle 4%, $-3: sea tangle 6%, C-1: chitosan 0.1%6, C-2: chitosan 0.3%, C-3: chitosan 0.5%.
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Fig. 2. Changes in viable cell counts of microorganism of traditional kochujang during fermentation at 20°C.

"See footnotes in Fig. 1.
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Fig. 3. Changes in consistency of traditional kochujang during
fermentation at 20°C.
U'See footnotes on Fig. 1.

Table 2. Changes in moisture content and water activity of traditional kochujang during fermentation at 20°C

p Fermentation time Kochujang“
arameter
(weeks) Con S-1 5-2 5-3 c-1 Cc-2 c-3
0 4922 1897 4851 4803 4957 19.12 49.38
4 4870 49.00 4886 48.32 4949 1951 49.43
8 53.22 53.20 52.12 51.93 53.08 5333 53.32
Moisture (%) 12 54.02 53.68 52.73 52.69 53.99 53.98 5429
16 53.15 53.06 52.71 5251 53.34 5339 5359
20 53.75 5350 53.06 52.13 53.90 53.86 54.19
24 53.06 53.04 52.64 51.11 53.18 53.04 53.73
0 0.837 0.835 0.827 0.825 0.834 0831 0.834
4 0.816 0.811 0.810 0.806 0.819 0.818 0.819
8 0.812 0.809 0.806 0.803 0.809 0.812 0.811
Water activity 12 0.813 0.810 0.805 0.801 0.808 0.811 0.813
16 0.819 0.816 0.811 0.806 0.812 0.811 0.812
20 0.819 0.817 0.812 0.808 0.809 0.812 0.813
24 0.816 0.814 0.809 0.802 0.811 0.809 0.811

YSee footnotes on Fig. 1.



chA kst A EARS B AW

5

279 FABAG) BT AT 981

Table 3. Changes in color values of traditional kochujang during fermentation at 20°C

Fermentation time Kochujang"
(weeks) Con S-1 $-2 $-3 c-1 c-2 c-3
L 31.82 30.74 28.76 2867 31.07 30.87 30.95
0 a 23.41 17.19 14.52 11.78 23.28 22.82 2247
b 1791 13.37 11.70 9.79 1654 16.14 15.94
L 33.29 32.24 30.67 29.58 33.59 33.97 3341
4 a 20.72 14.71 12.67 10.96 21.04 20.12 20.23
b 14.48 11.35 10.43 9.05 14.80 13.69 13.87
L 31.56 32.04 29.88 29.36 31.26 32.11 32.14
8 a 2223 1547 13.93 11.52 21.88 21.39 21.31
b 16.59 13.05 11.93 10.38 1598 15.60 16.33
L 31.43 30.59 30.25 20.88 3158 31.46 3157
12 a 21.75 16.60 12.82 11.08 21.37 21.04 21.33
b 16.86 13.16 10.77 10.10 16.70 16.32 16.76
L 31.34 3093 29.97 29.13 31.85 31.69 31.84
16 a 21.72 15.61 1241 11.15 21.19 20.89 20.84
b 17.15 13.33 12.84 997 16.41 16.45 16.45
L 31.60 30.99 29.23 20.12 31.31 31.26 30.81
20 a 20.82 15.70 12.35 11.00 20.56 20.34 20.40
b 17.00 13.72 12.55 10.58 16.45 16.29 16.31
L 32.67 29.66 29.36 29.09 3141 31.74 31.28
24 a 19.33 15.81 12.37 10.77 19.87 20.24 20.26
b 15.99 1363 12.06 10.15 15.89 16.02 16.26
YSee footnotes on Fig. 1
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Table 4. Changes in pH and titratable acidity of traditional kochujang during fermentation at 20°C

Parameter Fermentation time Kochujang'’
(weeks) Con S-1 5-2 S-3 c-1 c-2 Cc-3
0 491 194 198 501 5.02 5.10 5.13
4 AT1 476 482 483 478 489 494
8 470 475 476 477 476 18] 488
pH 12 472 476 479 481 479 188 490
16 473 478 480 481 480 187 483
20 a7l 474 476 478 474 482 484
24 467 473 476 477 472 479 483
0 156 15.7 157 155 152 146 143
4 195 197 188 187 198 190 185
. o 8 182 179 176 175 177 173 169
(T&gra;a%‘;ggdﬁ 10 @ 12 173 174 169 167 170 166 165
16 176 170 169 167 169 165 163
20 1777 172 173 171 176 172 170
2 176 172 167 167 175 166 164

YSee footnotes on Fig. L
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Table 5. Changes in total nitrogen and sodium chloride contents of traditional kochujang during fermentation at 20°C

(unit: %)
P Fermentation time Kochujang“
arameter
(weeks) Con S-1 S-2 53 c-1 c-2 Cc-3
0 1.23 1.23 1.20 1.20 1.23 121 1.21
Total it 8 1.21 1.21 1.23 121 1.21 123 1.24
rogen 16 126 1.29 125 123 1.27 127 1.24
24 1.29 1.29 1.26 1.25 129 131 1.26
0 878 8,89 9.01 9.11 878 866 866
NaCl 8 8.89 9.01 9.06 9.17 8.89 378 8.89
16 891 9.01 9.13 921 8.80 8.80 880
24 891 9.01 9.07 9.15 8.93 291 891

PSee footnotes on Fig. 1.
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Table 6. Changes in amino and ammonia nitrogen contents of traditional kochujang during fermentation at 20°C

Parameter Fermentation time Kochujang"
(weeks) Con 5-1 $-2 5-3 C-1 c-2 C-3
0 0.162 0.164 0.162 0.166 0.166 0.162 0.164
4 0.174 0.174 0.170 0.182 0.134 0.172 0.164
8 0.108 0.114 0.112 0.124 0.110 0.108 0.106
Amino nitrogen (%) 12 0.104 0.110 0.106 0.108 0.102 0.102 0.100
16 0.112 0.118 0.122 0.122 0.110 0.114 0.112
20 0.120 0.126 0.132 0.134 0.128 0.132 0.132
24 0.128 0.134 0.142 0.144 0.130 0.134 0.136
0 6.16 6.44 6.16 6.72 6.72 7.00 6.72
4 6.72 6.72 6.72 6.16 6.44 6.44 6.31
8 6.72 5.60 6.72 6.44 6.16 6.72 6.72
Ammonia nitrogen (mg%) 12 6.44 6.16 5.88 6.44 6.44 6.72 6.46
16 6.72 6.44 5.80 6.16 6.08 5.88 584
20 6.16 6.16 538 6.14 5.60 6.16 5.60
24 9.08 9.20 7.56 793 8.12 7.72 7.40
PSee footnotes on Fig. 1.
F3Ake) oppl e A FAME 727H33)0) 160.]1 me%, wotr) B o] A F 2havl Asldd A2 Fig. 28] AR
ERE A7 NgA] 253H6)0] 248~269 mg%E Bkl 9} A F47} T maA ol uls) wola], AAE Fdcho] o
ulgle] B mdabo] 25 & fFolglo} HER| A HE 5 e} fr)Ae) WE ) o] 25 7] W Fel ZeE HE
Fhe] A 7E 1233 mg%ol ™ BL(2)%h= frAbetalch o} o]e] gt Anls ZapAF m2abe] Eohu) #HYltie] B )
et ghryole] A 4o A HE Tl 32 mg%(2), F A47F 27.30%%} 24. 19%°IW 105 54 3 747} 23.889%9)

50 mg%(3) $50] 91w Bl ujste] & fFolglc), 21.62% 2 334l 2(33), A EE A kA mF3AtelA

FRp——— 22 o7 1090} 29.78~3353%0] A wl Z o] 7
2Ege] Wntow £a% Fue) S F Wbl Table ) 1700 °lehE Asksgl e BPw B 10209 A
N _ 51 =7 i o] Z=2A) k- o 5
TS R mAYS] FUE 54 47 Aol 23 bt o 0 SV OIF Al 2109 S )l 15 el
ool M3 ol Aol Ak 44 F Buke] o ALK ZRO FAE el
7| =AL B7hel A s ot H7} BErh 2185 E £ ong
o zha Ak SAteh 7 BARS Abe mARe) £4 £ 22 Rkl
FUAFE 54 485702 FA Z7bs}e] 1973~2210%  Wshi Fig 59 2ok &S 54 85717 FAs) 44
°ﬂ @atoden 1 o] Fellm A A3 Zasle] 24F S Fof RL.m o] F 12~165F712] HAA e & Frlshvt oL o] Fo
i 1233~ 14.04%0190ek, R bk ATl AgA AAs) ghaslaleh 44 F 22 es] A4 haeh BT
@ort JEALE Hol BESh Ford Fold DU Fake] o} AEAF RITFOIA weko] uF &4 FolE 71 B4
Table 7. Changes in total and reducing sugar and contents of traditional kochujang during fermentation at 20°C (unit: 9%6)
Pars Fermentation time Kochujang"
arameter
(weeks) Con S-1 S-2 $-3 C-1 Cc-2 c-3
0 24.54 2391 23.86 23.84 24.25 24.41 24.51
4 25.25 25.41 25.57 25.48 25.29 25.42 25.41
8 24.88 23.78 25.15 25.00 23.70 24.15 24.42
Total sugar (%) 12 23,61 24.26 25.11 25.11 24.25 24.79 24.42
16 22.33 21.97 22.97 23.33 22.34 23.42 23.28
20 19.80 21.80 22.88 22.80 21.00 22.06 2252
24 17.67 18.40 19.59 20.02 17.31 18.40 18.68
0 11.69 10.06 9.93 9.70 11.69 11.80 11.72
4 19.73 21.02 20.11 20.02 21.83 21.83 22.02
8 21.29 20.69 21.47 20.93 21.37 21.46 22.10
Reducing sugar (%) 12 19.29 18.93 1875 19.29 18.48 21.20 20.29
16 17.02 16.85 17.76 16.74 16.73 1757 18.06
20 14.58 17.11 16.76 16.31 15.48 16.77 16.93
24 12.58 12.33 12.33 12.42 12.78 13.05 14.14

"See footnotes on Fig. 1.
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Fig. 5. Changes in ethanol content of traditional kochujang

during fermentation at 20°C.
USee footnotes on Fig. 1.
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Table 8. Result of sensory evaluation of traditional kochujang prepared with the addition of sea tangle and chitosan aged

for 24 weeks

K ochujang” Taste Color Flavor Overall acceptabillity
Control 2.95+0.89" 415+1.04" 355+1.00" 3.70%1.03°
abcd c be ‘
S-1 3.10+1.12 250+0.61 2.90+1.12 270+ 1.17
$-2 2.80+1.06 1.90+1.12% 2.7041.49° 230+ 1.34°
5-3 2.50+0.95° 1.50+0.83° 235+ 1.14° 1.451.0.69°
C-1 3.90£1.33" 410+1.12° 350+ 1.00° 430+ 1.13°
C-2 365+ 1.46™ 4.00+1.03" 3.60£0.99" 4.20%0.95®
c-3 3.65+0.93" 385+1.09 400+ 1.12° 420+ 1.06™

YSee footnotes on Fig. 1.
“Values are mean =+ standard deviation.

YMeans with the same letter in column are not significantly different by duncan’'s multiple range test (p<0.05).
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