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Abstract

Three types of Kochujang(soybean-red pepper paste) were prepared with glutinous

rice flour (group A), glutinous rice

grain (group C) to investigate some

grain (group B) or the mixture of flour and

chemical composition, enzyme activities and

the texture during aging period. There were no remarkable differences in the con-

tents of moisture, crude protein, crude fat, minerals and alcohols, titrable acidity

and pH among the tested groups. Amino nitrogen content, acidic protease and sac-

charogenic amylase activities were measured to be higher values for group A whe-

reas reducing sugar content higher values for group B. All tested groups contained
Ca, Cu, K, Mn, Mg, P and Fe, particularly higher amount of K but a trace of Cu,

Mn and Fe. All tested groups showed higher content of aspartic acid, glutamic acid,
cystine, proline and lower content of histidine and valine 60 days after the prepar
ation. The total free amino acid content was 16.49 mg/g for group A, 13.68mg/g

for group B and 15.84 mg/g for gro

up C. The measurement of texture showed high

values of hardness and adhesiveness with group A immediately after the prepara-

tion and with group B at the end of aging. Cohesiveness and springiness were high

with group A while low with group

B throughout aging period.
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Table 1. The mixing ratio of raw materials
for preparation of Kochujang

Glutinous

Soybean Sodium Red Water
rice chloride pepper
() () (® powder (ml)
(g)
4, 200* 900 1,280 1, 140 2, 500

*2,300g of glutinous rice was used for the
preparation of koji
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Table 2. Operation conditions of atomic absorption spectrophotometer
Ca Cu K Mg Mn Fe
Wave length (nm) 422.7 324.7 766.5 285.2 279.5 248.3
Spectral band pass 1.0 1.0 1.0 1.0 0.5 0.3
Lamp current (mA) 7 5 7 3 5 8
Fuel & support Acetylene and air
Table 3. Operation conditions of rheometer T Qe =3R4 & ETIAq d3E EA
= A9 AdE fE Helg zawd
Sample height  15mm 9 g o= AT wAY FHUL 4%l %
Probe Viscositype 15mm s sAHg. Ade @7 & 1090 ga =
rheometer probe &2 Asgort ol F 047 EHAAL wHE 2
Clearance smm gk 0ol 12.71~12.94%2 Tha F7hH 4
Chart speed 120/min. e R

Measuring load 1kg

Table speed 15mm/sec.
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Cid AAL3te] S, A, 425 AAS
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Rheometer (model R-VD]-DM, I&T Co., LTD,
Tokyo) 2 A&3}ed Table 33 & Z7 & A
o Axdg, 234, $34, #P4FL 23

170 0B
s

1. sMIbY & detdEol Bt

AR (AAET), FBBART) 2 e
EL&FARTFO R TR FFFE 23T 54
HAZFd S8, 284, 2A%, A4 T
2 Aeksl A} Table 49 . SARA F9
42 dHek o 40.09~48.10%, ZHH A2 5 00~
6.51%, =AW 1.85~2.80%% WHgon o

2. EA ME

2E2R GARA F ohvwe Ak gt
B A% ¥ Table 59 2. ofvlme] AL
Fee GFAF sl~ssmghort AAHR
Zobeted 44 90 el = 205~230mgE e
th o], o] E¥e &4 3L ofulme] A
& ko] AR Frbsle Aoz mmatg
2 AQAE o] FY wnsd v ZHE A
At AdFdEE FFAFEE Agdn ATE
29 470 ¥ M3 ¥ FTFE s
2249 CTE 4 402 ol F BT v &
o e e drh. ATAA obvlxE Ax
ekl T e AL BEFA FAY AT 45
2 g% s T FHE o) 959 dHF
zAo] s3] FFst AHERE a2k AFAR
Axc goletAd Hz, =g AFHAAF FA
29| WEAAA FF Afolvt ZA Tt Tl
FHE e g soeAFe] A ek weA &
A#RA F dNA B Es G4l A FHol &
£ A¥ B3 otvlxd A &8st waA A
g5 Aow 2a&xd. =% Fast AFE AT
g 2EA E4FoEA Fage s AFHA
22t A $4 7o) olmd Fa ¥
ol vha ol A7 98 TE msst 944
gk P A¢e Ast: B9 254 TR
Aroez FoAHE ofvlxd Ax FFE £4
&3 A7e AFH] 9aAE iRt FAt
2} OBy ERo® AFs FFIAE A&



— 230 — BERREE H29%(1986)

Table 4. Changes in some chemical composition of kochujang prepared with grain or flour of
glutinous rice during aging

Aging Type of Moisture Crude Crude Sodium
time Kochujang* protein fat chloride
(days) (%) (%) (%) (%)
0 A 43.88 6.51 1.91 8.33
B 44.62 6. 43 2.80 8.75
C 41. 66 5. 65 2.17 8.38
10 A 41.25 6. 40 2.12 10. 89
B 41.08 5.85 2.40 11. 07
C 42.73 5.40 1.97 11.25
20 A 40.87 6. 25 2.05 11.59
B 41.40 5. 80 2.50 9.27
C 41.63 5.25 1.93 10.05
30 A 44. 36 6.30 2.10 10.94
B 40. 09 5.35 2.38 11.58
C 46. 01 5.30 1.95 10. 89
40 A 42. 36 5.90 2.25 9.97
B 44. 48 5.20 2.55 11.77
C 44.51 5.35 2.00 11.12
50 A 45. 41 5.72 1.89 11.80
' B 45.70 5.15 2.10 11.85
47. 84 5.18 2.23 11.64
60 A 42.14 5.11 2.00 12.21
B 40. 30 5.30 2.42 11.82
C 44.05 5.31 2.15 11.68
70 A 43.78 5. 46 1.99 12.21
B 45. 54 5.17 2.35 12.05
C 46. 37 5.08 2.24 11.82
80 A 43.70 5.00 1.90 12.26
B 45. 29 5. 40 2.20 12.39
C 48. 10 5.10 2.10 12. 47
90 A 43. 46 5.01 1.85 12. 86
B 44.67 5.35 2.26 12.71
C 43.18 5.15 2.18 12.94

* A: Prepared with glutinous rice flour B: Prepared with glutinous rice grain
C: Prepared with mixture of A and B

g ez =5 04 & 17~24mg% 2 & o] A9 HzAd 2

at FF AF 3~10mg%y AR AFTFERE FF F 0¢7%A BFA
q Aol FF ¥ 30delv 12~1meg%e FrhE ga 2gE E olFe A AFTRE Aol 4
At ol F ETAAQL FAAAE 2ot 54 AFHA gk FRMolH a2y 2FF Fv
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Table 5. Changes in amino and ammoniacal nitrogen contents of Kochujang during aging

(unit: mg%)

) Type of Aging time (days)
Nitrogen

Kochujang* 0 10 20 30 40 50 60 70 80 90
Amino nitrogen A 81 149 167 171 187 196 224 226 222 230
B 81 108 158 167 139 168 193 166 200 207
C 88 135 141 146 166 168 223 183 198 205
Ammoniacal A 10 8 14 14 16 14 17 11 11 24
nitrogen B 3 1 6 13 15 16 8 11 14 17
C 9 15 18 12 14 11 17 17 16 19

* See footnote Table 4.

Table 6. Changes in reducing sugar content of Kochujang during aging

(unit: %)

Aging time(days)

Type of Kochujang*

10 20 30 40 50 60 70 80 90
A 13.4 156 17.1 154 161 13.8 149 146 146 14.7
B 17.8 207 20.8 189 188 17.7 189 183 19.1  18.5
C 6.9 181 184 193 169 162 17.3 163 16.3 16.0
* See footnote Table 4.
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Table 7. Changes in pH and titrable acidity
of Kochujang during aging

Table 8. Changes in ethyl and methyl alcohol
contents of Kochujang during aging

Aging time Type of H (.'Titraable acidity

(days) Kochujang* 0. IN NaOHml/mi)
0 A 4.82 7.60
B 4.78 8.18
C 4.87 8.60
10 A 4.64 11.55
B 4.59 11. 45
C 4.59 12.33
20 A 4.62 12.75
B 4. 60 12.20
C 4.62 12.33
30 A 4.42 12.75
B 4.49 13. 41
4.54 13.13
40 A 4.58 14.35
B 4.53 12.60
C 4.54 13.25
50 A 4.61 13.08
B 4. 60 12.53
C 4.60 13.29
60 A 4.52 13. 43
B 4.50 13.90
C 4.50 13.18
70 A 4.51 12.83
B 4.50 12.38
C 4.52 12.90
80 A 4.55 12.88
B 4.51 12. 45
C 4.50 12.83
90 A 4.55 12.73
B 4.51 12. 45
12.40

Cc 4.54

* See footnote Table 4.

s A% Aem 2344

AAAEE BF AFol vstel 2047A F7h
sget o2 $HAAo2 Wssgon 90
?=l7§-4 ;3]7?}" = Z]»017}- o =Ewe o
F 109736, o] %4 3047 zie

Aging time (days)

Type of
Alcohol P
Kochujang® =439 g9 9o
Ethyl A trace 0.99 1.18 2.47
alcohol B trace 1.39 1.16 2.04
(%) C trace 0.85 1.59 2.42
Methyl A 15 12 15 13
alcohol B 16 14 12 12
(ppm) C 16 13 10 13

* See footnote Table 4.
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Table 9. Changes in mineral contents of Kochujang during aging.

(unit: mg%)

Aging time Type of

- h F
(days) Kochujang* Ca Cu K Mn Mg P ©
0 A 3.6 0.008 36.8 0.042 5'2 9.1
B 3.3 0.009 29.8 0.036 4.2 8.7 trace
C 2.0 0.013 25.0 0.031 3.3 8.0
30 A 3.2 0.014 37.7 0.033 3.6 8.1
B 3.5 0.010 47.2 0. 045 3.9 8.3 trace
C 3 0.030 36.2 0.034 3. 2.4
60 A 3.5 0.012 34.7 0. 046 5.1 .7
B 2.9 0.017 32.7 0. 046 4.9 .4 trace
C 3.7 0.025 32.1 0. 050 5.2 10.2
90 A 4.1 0.020 31.9 0. 043 5. 9.0
B 3.7 0.014 35.6 0.047 4. 10.0 trace
C 3.3 0.018 36.5 0.047 5.1 9.1
* See footnote Table 4.
E|AdEL Table 10. Free amino acid composition of
6 T I <
Kochujang after 60-days fermenta-
zed 54934 o A EE 24T AH tion (unit: mg/g)
= Table 99} #+eh. 5o} ¥ 4% ez Ca, Type of T
Cu, K, Mn, Mg, Fe, Po] 2 & Fea A2 Ar;gir:io Kochujang* A B C
o =A o E3 = gu = ) )
A G4 ALE T} 1T AL F Kol pganic acid 1.28 1.02 111
i~ L= 3 T
25.0~47.2mgZ % Jb Fel w4t = P Threonine 0.68 0.49 0.56
Mg: Ca %‘% 3mg% 0] /E]-S] @—E&:% L]—E]—lﬂ (/{}‘\2-14' Serine 0. 49 0 35 0 40
Cu, Mn, Fe2- 53] ez EAstgs A4 Glutamic acid 1.08 0.90 1.01
7—711'011’}' 76’*]7;4!—9—331‘— :_1'_7} }é ‘P’:% ‘Tj_‘ 7‘]’01 7}' git‘ Glycine 0 33 0 22 0 28
2 o] &
el gt Alanine 0.73 0. 50 0.59
1 2
7. Sa] ofn|wat Cystine 5.09 3.99 4.60
Valine 0.13 0.08 0.09
60 =4 2F4Y F¥ ofrl:=A& amino  peihionine 0.50 0.41 0.47
auto analyzere] &t £4qt Az Tablel0  [goleycine 1.20 0.77 0. 94
2} zrr}. Aspartic acid, proline, glutamic acid, Leucine 0.99 L8l L7
isoleucine, arginineg X E A& FojA FEA Tyrosine 0.88 0.30 0.30
o2 we ek e g o} histidine, valine Phenylalanine 0.33 0.70 0. 04
Seko. z =3 o Az :
9] a2 Aol 53] tryptophand AZH A Lysine 0.63 0.02 0.57
oL o) i o Tt
¢ gteh. =3 phenylalanine® B o)A, histi Histidine 0.03 0.02 0.03
. e . . i
dine, proline& C-¢]4], aspartic acid, threo Arginine 133 Lod 127
nine, serine, glutamic acid, glycine, alanine, Proline 144 106 187
cystine, valine, methionine, isoleucine, leucine,
tyrosine, lysine, histidine, arginine2 Aol 4] Total 16. 49 13.68  15.84

22 A egeh Ve 29 447 &

* See footnote Table 4.
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Table 11. Changes in acidic protease and saccharogenic amylase activities of Kochujang

during aging

Aging time (days)

Type of
Enzyme Sk
Kochujang 0 o 20 30 40 50 60 70 80 90
Acidic A 0.030 0.027 0.040 0.063 0.060 0.068 0.059 0.050 0.048 0.045
protease B 0.005 0.025 0.030 0.050 0.053 0.050 0.038 0.039 0.030 0.028
(unit/ml) C 0.035 0.038 0.040 0.020 0.042 0.048 0.039 0.032 0.030 0.040
Saccharogenic A 123 124 150 185 256 220 230 218 205 200
amylase B 88 96 80 96 110 130 115 110 105 115
glucose mg/mi) C 67 167 148 153 168 196 188 159 150 140

* See footnote Table 4.

4 n&Ad A glutamic acid, lysine, arginine,
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Fig. 1. Changes in textural parameters of Kochujang prepared with glutinous rice flour (A),
glutinous rice grain (B) and the mixture of flour and grain (C) during aging.
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