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Quality Improvement of Kochujang Using Cordyceps sp.

Dong-Jin Kwon*
Department of Food Science, Wonju National College

Quality characteristics of kochujang made with Aspergillus oryzae- and/or Cordyceps sp.-inoculated koji were
investigated. Protease activity of Cordyceps sp.-inoculated koji was higher than that of A. oryzae-inoculated one.
Sensory evaluation showed that kochujang made with mixture of A. oryzae- and Cordyceps sp.-inoculated koji

(70 : 30, w/w) was superior to others.
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Fig. 1. Changes of amino-N, of kochujang during the
fermentation.

-@-: Kochujang prepared with koji inoculated with Aspergillus
oryzae, -V -: Kochujang prepared from koji-1 to koji-2 mixture of
7 : 3 wiw, -M -: Kochujang prepared from koji-1 to koji-2 mixture of
5:5 wiw, -O-: Kochujang prepared with koji inoculated with
Cordyceps sp.
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Fig. 2. Changes of bacteria cell count of kochujang during the
fermentation.

-@-: Kochujang prepared with koji inoculated with Aspergillus
oryzae, -V -. Kochujang prepared from koji-1 to koji-2 mixture of
7 : 3 wiw, -W-: Kochujang prepared from koji-1 to Koji-2 mixture of
5:5 wiw, -O-: Kochujang prepared with koji inoculated with
Cordyceps sp.
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Fig. 3. Changes of yeast and mold count of Kochujang during the
fermentation.

-@-: Kochujang prepared with koji inoculated with Aspergillus
oryzae, - V' -: Kochujang prepared from koji-1 to koji-2 mixture of
7 : 3 wiw, -M -: Kochujang prepared from koji-1 to koji-2 mixture of
5:5 wiw, -~ Kochujang prepared with koji inoculated with
Cordyceps sp.

AZFRAX &9 F7101F Frisiths A3 UXsta Uk

A, A8 9 FHo|Fe AlEZ] Foantket 2olg B
o|3L QUA] ot 71| IFA Aol AMSSIAL e A oryzae
ol Cordyceps sp.8& A7V 7% Cordyceps spoll sl <] A
Fo WA e &3 gie ReE Veldth

&l biME

30U 40 BY S4B 2R Y B 58 £
7tk & xS GAF sty 3154 FsAAIA A
4 o 2 AFS FAVE de ., 25 23 |
He #AAZE A= E=, oA WA % capsaicin, 234
o] 713 EoA A3 #Ho] e ME 2 capsanthind] thsle]
Z2X8 A= Table 33 2}

TR} AS AEol wel g7hel Aole o} 38.1-42.9%
(wiwyg YERNAL Ui}, ole} 7he A= Alduage] 3
o TEEER] 47.8%(wiw)(12)] vls] k7t e Holiw, ¢
£ 1033-11.04%wmATE olu| =g " s 248.60-301.10
mgh(wiw)E ol HEAFEZFHU3NA +43 160 mg%
(wiw) o]l Ao JEelydth Mxe] A9 ghe Mo 7)ZQ]
L3t 20.37-21.53, agke 20.37-21.53, b3t 841-9.042 A
ZHl & ol HolA] 9k i) 3o AH¢l capsanthin
< 050-0.56%2 ANE T AAE HAF e o
£ BRI capsaicin® 1.23-1.34 mg%(w/w)E WERTEH

& sl

&/o] B a1
Zo it 97 A
49} Zth

Table 4014 H= upel Zro] AF ARl 715w o] 9ozt
5% oA frelgdel 1A=l ART Aolvt AUSE U 5
ANt B, & Aol ojrs 5% FFRAA FolAs 9A
 F glo] AT Aol7t gle Zo: el

A. oryzae=. A= A9} Cordyceps sp2 A=3 HLA

ol Wstel o, & A 2 AAA s
WHoR H5AAE AN A Table



84 =2 EHEER) A 36 F A 15 (2004)
Table 1. Mixed ratio of raw materials for making kochujang (%, wiw)
) Red pe;
b - 12) - A3) pepper
Samples Koji-1 Koji-2 Salt Starch syrup powder Water Total
A 2275 - 9.60 28.60 17.40 21.65 100
B 15.90 6.80 9.60 28.60 17.40 2170 100
C 11.38 11.38 9.60 28.60 17.40 21.64 100
D - 22.75 9.60 28.60 17.40 21.65 100
YA: Kochujang prepared with koji inoculated with Aspergillus oryzae.
B: Kochujang prepared from koji-1 to koji-2 mixture of 7:3 (w/w).
C: Kochujang prepared from koji-1 to koji-2 mixture of 5:5 (w/w).
D: Kochujang prepared with koji inoculated with Cordyceps sp..
YKoji-1: Koji inoculated with Aspergillus oryzae.
YKoji-2: Koji inoculated with Cordyceps sp..
Table 2. Changes of physicochemical properties of koji using Aspergillus oryzae and Cordyceps sp. during koji making
Parameters Time (hr) Koji-1" Koji-2"
24 16X 107 1.9 107
Viable cell numbers (cfu/g) 48 82X 10 6.8X107
72 11X 10 12x108
24 62X 10° 59x10°
Fungi spora (cfu/g) 48 49%10 6.7X 107
72 89X 10 9.5x 107
24 41.64 3741
Moisture (%) 48 40.50 36.45
72 40.25 36.14
24 2533.30 1429.04
o-Amylase (unit/g) 48 3041.66 2158.82
72 3184.84 2786.72
24 142.72 130.77
B-Amylase (unit/g) 48 317.80 171.89
72 323.40 21158
24 24,73 503.34
Protease (pH 3.0, unit/g) 48 143.47 1006.68
72 208.95 1258.36
24 3942 288.90
Protease (pH 6.0, unit/g) 48 188.93 570.08
72 209.45 72226
24 48.88 49.01
L value 48 48.56 4842
72 48.42 47.15
24 1.64 1.71
Color a value 48 3.07 327
72 2.51 3.51
24 15.74 14.74
b value 48 14.11 13.54
72 13.74 13.55
YKoji-1 and koji-2 were referred to Table 1.
£ 7.3 Pl A2H 1EH ample-BZt 7MY & BF 9 23R AR E AEHeE =2 £ Ak ol A
g 91 Usler gger 5:58 EFs AR 313G A sample-B7} 718 ¥ HFE 43 de ¥HH sample-A7h
sample-C%} A. oryzae2 Al=3 ZOARZ Axg IFHFU sam- 71 @ ASLE Adu UAoY 5% 5ol FeAde] 91F

9= b

DAY

ple-A$} FARE H4E Ao Cordyceps sp.2 A|=3}
of AzF ZHEAQ sample-D7F 7Y 22 HA4E A2 A
Amylase$} protease 52 Ao o8 APH= opreAtF

=2 gkol Algztell= Apel7t gle Ao Ykt
ol 2doiMe sample-B7F 7HE 2 HAFE AU, He
2 sample-C%} sample-A2] 1 W19, sample-D7F 71 w2
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Table 3. Physicochemical properties of kochujang
Sample” Moisture NaCl Amino-N, Color Capsanthin Capsaicin
P (%) (%) (mg%) L a b (%) (%)
A 40.5 10.33 248.60 15.52 20.65 845 0.50 1.34
B 412 11.04 294.60 16.00 21.20 8.92 0.53 1.32
C 429 10.54 301.10 16.55 21.53 9.04 0.56 1.23
D 38.1 10.34 29374 1547 20.37 8.41 0.52 1.31
"Samples were referred to Table 1.
Table 4. Sensory evaluation on kochujang by hedonic scale”
Samples?
Parameters
A B C D
Taste 5.86£3.93 759+£2.26 6.00+2.65 6431251
Flavor 6.71+£2.98 7.86+0.90 6.00+£2.38 571x£2.52
Color 6.71+2.06 8.14+1.57 7.00t£2.52 5.43+2.94
Overall acceptability 6.141+3.63° 6431226 6.29+243" 4.17+£1.89

YEach value represents the mean £ SD of 10 observations using hedonic scale of 1 (dislike very much) to 9 (like very much).

YSamples were referred to Table 1.

*Means in row followed by the same letter are not significantly different according to Duncan's multiple range test (ct=0.05).
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