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Quality Changes of Traditional Kochujang Prepared with
Different Meju and Red Pepper during Fermentation

Moon-Sook Kim, In-Won Kim, Jin-A Oh and Dong-Hwa Shin
Department of Food Science and Technology, Chonbuk National University

Abstract

Kochujang, fermented hot pepper-soybean paste, was prepared by two common varieties of red pepper and
natural fermented (NF) or pure cultured (PC) meju (soybean mass that is soaked, steamed, mashed and
fermented by natural microflora or pure strain) and monitored their taste related component, enzyme activity
and microflora during fermentation at 25°C for 120 days for confirming possibility of kochujang fermentation
control. The reducing sugars, amino type nitrogen (reference quality factor) and amino acid content in PC
kochujang were 11.4%, 0.58% and 1,372.9 mg% respectively, 7.1%, 0.42% and 1,038.7 mg% in NF
kochujang. It is concerned higher a- and B- amylase and, acid and neutral protease in PC kochujang during
fermentation. The meju fermented by selected pure strain (A. oryzae CBU) can be applied to produced better

quality of kochujang instead of natural meju.
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Table 1. Peparation ratio (wt%) of kochujang ingredients
Shichae soln®  Salt
68.03 10.20

Red pepper  Meju powder”
13.61 8.16

traditional kochujang meju or koji meju.
“Rice syrup digested by malt.
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ZF uk-2-217] th8- 0.5 N acetic acid 10 mLE H7}3)F
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HESA|A 700 nm 2 355 S8 o A49 1
mL7} Blue Value (700 nm)S 10% *]8}A]%] amylose
2] mgS 1 UnitZ 3¢}, B-amylaset= 2% #1884
1 mL2} pH 4.4 acetate +5-8- 1 mLE 30¢]4] 3&
AGdgF 2R 0.5mLE FHrbsled 30004 14)7F
WE2- A7tk 5% ZnSO: 2.5 mLe} 0.3 N Ba(OH).
8H,0 2.5 mL& &%} ths 4500 rpmel] A 58 A
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buffer 200 mM + 0.18% triethylamine, ajust pH 7.2 +3%
tetrahydrofuran2 B-8-v]+= 100 mM sodium acetate
buffer (200 mL), ajust pH 7.2 + acetonitrile 40% +
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obuleat 2414 x| 8o} 2], M2lF HPLC (Hew-
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Fig. 1. pH and acldlty changes of Kochujang prepared
by different meju” and two red pepper varieties during
fermentation at 25°C. ” meju is soybean mass that is
soaked, steamed, mashed and fermented by natural micro-
flora or pure strain. pH; ¢—: Keumtap (traditional meju),
E—N: Keumtap (meju by A. oryzae), A—A: Hyoza
(traditional meju), X—X: Hyoza (meju by A. oryzae) acidity;
*—x: Keumtap (traditional meju), @—@: Keumtap (meju
by A. oryzae), +—+: Hyoza (traditional meju) ———:
Hyoza (meju by A. oryzae)

Table 2. Color difference value of kochujang prepared by different meju” and various red pepper varieties during

fermentation at 25°C

Fermentation time(day)

Red pepper variety and meju Color 20 m 0 50 00 20
L 19.947 20.1 199 203 21.0 21.8 234
Keumtap with traditional meju a 29.2 235 22.8 21.5 28.7 29.7 314
b 124 14.1 14.0 14.3 13.2 13.7 14.7
L 194 20.6 20.8 211 209 213 21.5
Keumtap with meju by A. oryzae a 26.8 224 214 20.3 225 251 23.6
b 12.0 14.2 14.1 14.4 13.1 12.7 12.6
L 19.3 201 20.2 20.7 20.7 222 229
Hyoza with traditional meju a 30.1 24.7 244 235 25.7 28.5 26.2
b 12.6 14.1 14.2 14.5 12.5 13.6 13.5
L 19.9 209 21.0 21.2 21.7 221 229
Hyoza with meju by A. oryzae a 29.0 243 235 21.7 274 26.9 26.2
b 12.6 14.4 14.3 14.5 13.2 13.3 13.5

"measured by Hunter scale
2

mean value of duplicate
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Fig. 2. Alcohol and total reducing sugar contents of
Kochujang prepared by different meju” and two red
pepper varieties during fermentation at 25°C. ” see Fig.
1. total reducing sugar; ~—x: Keumtap (traditional meju),
®—®: Keumtap (meju by A. oryzae), +—-+: Hyoza
(traditional meju), ———: Hyoza (meju by A. oryzae),
alcohol; ¢—4: Keumtap (traditional meju), M—M: Keum-
tap (meju by A. oryzae), A—aA: Hyoza (traditional meju),
X-—X: Hyoza (meju by A. oryzae)
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varieties during fermentation 25°C. ": sec Fig. 1. 6—#-
Keumtap (traditional meju), l—M: Keumtap (meju by A.
oryzae)



928 Al EatE 2] A 30 A 45 (1998)

80U7HA] Al F7bshe A%E ¥ ud FEn
T AS-EE o) TRl we} A 401 5 3o
314 = A oryzeag Feo] A3 T AL
g 7 Hlx soogou 640 mg%el] o] 2.5} o1} znbu il
F5 AHEEE 79 490 mg%ell £} slodo).
wEl iffr«l protease E 7P7} Gk N
S o A R B
g Ao ghegpo] 57%5}—« Aoz masgl
o L% 23 HF 260 mg+0.154Y2 W
a2 uk oleh ol Al vhehd Ankg Bl 2
AFFY AE o HoR AR FAL wFA
712 glem 3134 FA 715l obvl ity Are
e 2317 HslAE A oryuaest e 5T
°olgo] HagE A4l qlet.

o
i e
f>'

Z

“‘r{nm

A 5o Agoluz R PHLES ATt
o] alnse] Ak E9 Ao 223
A7k D Aolch. webd AR THL
F4 i ARARE fie] 72 vlawg Aa
+ Fig. 49} 7t}
Fig. 404 B o B-amylase?] H7}i= 2 274
e o1F Aadhe AEE Holm gled 2 F

100 45
40
80
2 G
‘E 60 .E
§ . 3
> >
g 40 3
i :
3 20 =%
20
15
0 10

0 20 40 60 80 100 120

Fermentation time (day)

Fig. 4. a-amylase and B- amylase changes of Kochujang
prepared by different meju’ and two red pepper varieties
during fermentation at 25°C. ; see Fig. 1. a-amylase;
9—@: Keumtap (traditional meju), M—#: Keumtap (meju
by A. oryzae), A—A: Hyoza (traditional meju), X—X:
Hyoza (meju by A. oryzae), B-amylase; *—#: Keumtap
(traditional meju), @—@: Keumtap (meju by A. oryzae),
+—+: Hyoza (traditional meju) —-——: Hyoza (meju by
A. oryzae)
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Fig 5. Protease (acid and neutral) of Kochujang prepared
by different mejul) and two red pepper varieties during
fermentation at 25°C. : see Fig. 1. acid-protease; ¢—@:
Keumtap (traditional meju), B—M: Keumtap (meju by A.
oryzae), A—aA: Hyoza (traditional meju), X—X: Hyoza
(meju by A. oryzae), neutral-protease; *—+: Keumtap
(traditional meju), ®-—@: Keumtap (meju by A. oryzae),
+—+: Hyoza (traditional meju) ———: Hyoza (meju by
A. oryzae)
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Fig. 6. Bacteria and yeast changes of Kochujang prepared
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Fig. 7. Mold changes of Kochujang prepared by different
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Table 3. Free Amino acid composition (mg%) of kochujang prepared by different meju” and two red pepper
P

verieties during fermentation at 25°C

Fermentation period (day)

0 60 120
A;’C‘}S" K? H K H K H K H K H K H
NE” NF pC? PC NF NF PC PC NF NF PC PC
Asp. 8226 8559 13953 11022 7650 11292 150.50 143.68 593 10528 19239 17433
Glu. 8475 8245 107.74 91.94 5206 8030 160.63 13713 4678 4717 19324 166.62
Ser. 19.42 2061 1990 1824 1259  16.63 3208 3115 3044 3417 3747 3651
His. 1553 1592 1932 1417 2121 1919 2813 2346 2616 2551 3128  27.25
Gly. 1161 1125 17.18 1398 1554 1360 3038 2383 2245 2281 3801 3455
Thr. 2578 2624 3144 2713 3078 2951 5213 4281 4027 4393  63.10 5743
Ala, 5224 5263 4853 4648 9497 5003 7333 6554 13196 151.62 9532 8512
Arg. 11795 10244 6110 7547 13437 6797 8154 6242 28892 22701 10227  86.66
Tyr. 3449 3313 3598 3697 4349 37.18 61.80 47.80 4824 5246 8627 6635
cys. 8.77 9.51 - - 12.25 - - - 9.68 - - -
Val. 2732 2819 3872 3500 3321 2987 6465 51.59 4313  50.02 8481 7436
Met. 1436 1448 1064 1014 1551 1211 1840 1590 1455 1652 2506 22.04
Phe. 3546 3534 4647 4204 3793 3538 7577 5783 5021 5455  86.62  78.59
Te. 20,15 19.67 31.52 2704 2202 2022 6083 44.09 343 3462 7506 6724
Leu. 2818 2745 5390 46.83 30.18 2871 9622  70.08 5357 5321 11444 103.88
Lys. 2933 2741 6288 5222 3511 3192 6288 6941 4282 4373 9705 88.16
Pro. 79.07 8433 6970 6899 6770 7496 10318 98.11 10516 12032 13223 122.20
Total 686.67 676.64 79455 716.66 73542 660.50 1181.65 984.84 994.62 1082.93 1454.62 1291.29
"see Fig. 1.

Yvariety of red pepper (K: Keumtap, H: Hyoza).
“natural fermented meju.
“pure cultured meju.
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Table 4. Free sugar composition (%, w/w) of kochujang prepared by different meju” and two red pepper varieties
during fermentation at 25°C

Fermentation . red sugar
. meju Total
period (day) pepper fructose glucose maltose maltotriose
NE? Kemtap 2.226 4.396 4.810 3.301 14.733
0 Hyoza 2.391 4.543 4.871 3.007 14.812
pC? Kemtap 1.762 7.408 4.170 0.892 14.232
Hyoza 2.117 7.910 4,589 1.335 15.971
NE Kemtap 1.015 3.133 3.285 1.832 9.265
60 Hyoza 1.119 3.353 3.139 2.128 9.819
pC Kemtap 1.424 8.977 1.844 0.535 12.780
Hyoza 1.640 9.587 1916 0.789 13.932
NE Kemtap 0.621 3.751 1.639 1.216 7.227
120 Hyoza 0.653 3.824 1.509 1.017 7.003
PC Kemtap 1.346 7.888 1.726 - 10.960
Hyoza 1.379 8.726 1.806 - 11.911
see Fig. 1
2Ysee foot/note 3),4) of Table 5
AR 2 Aot fAkstd ek 4 &
nES R D2EE TS Beslel 1YL AT B
AdA o g guss w3 $edTE HES A w53 AR WalE g A uF BF
HEe g u5EAs e s R A9 of ulE mEabe] JEAe)= glovt AEWFFHE
Table 59} 7} S1F7Y} $--GHA. oryzae CBUYE &3 133
Table Sl He Bash Relle A Aolrt  oAFCHEmEDE BT wEel Ye 43T 3
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Table 5. Sensory evaluation result of kochujang prepared by meju’ and two red pepper varieties during fermentation at
25°C

Treatment
A B C D
Odor 5.79+2.60° 4.93+2.01° 5.81+2.10° 5.64+1.98
Color 6.45+1.91° 4244214 6.71+1.56' 5.35+1.92°
Taste 5.425+2.25° 5.2542.02° 6.144:2.08" 5.82+1.78
Palatability 5.60+1.98" 5.14+1.75" 6.29+ 1.90" 5.46+1.81"

“see Fig. 1.

A: Traditional kochujang (Keumtap variety)

B: Kochujang prepared by meju fermented by A. oryzae (Keumtap)

C: Traditional kochujang (Hyoza variety)

D: Kochujang prepared by meju fermented by A. oryzae (Hyoza)

“Different alphabet in same row indicate signifcant different (p<0.05) between the mean value.
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