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Abstract

Quality characteristics of kochujang prepared with apple and persimmon were investigated during 14
weeks of fermentation. The water activity decreased slightly during fermentation and was higher in
kochujang (I) prepared with apple than in kochujang (I1) prepared with persimmon. The reducing sugar
contents increased from 10.95% in kochujang (1) and 10.30% in kochujang (1) to 16.68, 19.14% after 10
weeks of fermentation, respectively. The free sugar contents in kochujang (I) were maltose 10.55, glucose
8.47 and fructose, 3.02% after 12 weeks of fermentation. The free sugar content in kochujang (1I) were maltose
21.65, glucose 8.71 and fructose 2.98% after 6 weeks of fermentation. The major free sugar in kochujang (1)
and (II) was maltose. The organic acids detected in kochujangs were citric, malic, lactic and oxalic acids.
The contents of citric acid and malic acid were higher than other acids in both kochujangs. The contents
of total free amino acids were 187.59~420.94 mg% in kochujang (I) and 154.67~316.93 mg% in kochujang
(II). The contents of aspartic acid, proline and glutamic acid were high in kochujang (1) and (I ).
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Table 1. Mixing ratio of raw material for kochujang prep—
aration (%)

23 70°C S84
=

Raw material = o?
Apple juice 16.55 -

Soft persimmon flesh - 22.00
Malt 11.45 13.33
Soybean malt powder 5.93 6.00
Red pepper powder 20.81 0.14
Salt 364 417
Nonglutinous rice 20.81 30.83
Glutinous rice 20.81 10.00

Vi: Kochujang added apple juice.
21 Kochujang added soft persimmon.
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b 2 2702 A48 oH3). Column<- Shimpak
CLC-NH2(30 cm X 4.6 mm), &= 80% acetonitrile,
22 0.8 mL/min, detector= RI(Shimadzu, RID-10A,
Japan)& A}-8-3}9] ).
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Table 2. Operating conditions of amino acid autoanalyzer
for analysis of amino acid

57130 amino acid analyzer
(Sykam Co., Germany)
LCA K07/Na cation separation
column
0.12 N sodium citrate buffer (pH 3.45)
0.20 N sodium citrate buffer

Instrument

Buffer solution

(pH 10.85)
Buffer flow 0.45 mL/min
Ninhydrin flow 0.25 mL/min

Column temperature 55~85°C
Injection volume 100 uL
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Fig. 1. Changes in reducing sugar of kochujang during

fermentation.
YRefer to Table 1.
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Table 4l 4] 744 s132ke) Gelwk o2 fructose, glu-
cose, maltose”} &= R o A|FuFA A AEEH =
sucrose, galactose, rhamnose 52 #3415 2] ¢katcl &
A7)17kel A o wet A w4 fel e A
b Z7ste %4 1058 AFeA oA gtastes A ae
Boeh AR u AL %A 1255 o maltose 10.55%,
glucose 8.47%, fructose 3.02% & vteltom 25132

Table 3. Changes in water activity of kochujang during fermentation

Fermentation time (weeks)

K ochujang“ 0 5 7

6 8 10 12 14
I 0.891 0.857 0.850 0.845 0.871 0.872 0.873 0.881
o 0.873 0.861 0.858 0.862 0.877 0.865 0.862 0.861

"Refer to Table 1.
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Fig. 2. Changes in color values of Kochujang during fer-
glentatioﬂ.
Refer to Table 1.

Table 4. Changes in free sugar contents of kochujang during fermentation

- 0)7]F - o] 3

- AR

o 24 657 o maltose 21.65%, glucose 8.71%, fruc-
tose 2.98% % maltose¥H o] Fold o g . <4 ¥
7] ol maltose ¥ glucose?} = A ZFAadh= 7 82 et
o] &4 1455 o) A1 32 maltose 7.10%, glucose
455%, fructose 1.90% % 2™, ZF252-2 maltose 9.47
9%, glucose 3.17%, fructose 1.51% %1 t}. Park 5-(7)-= 1L
oA g At} wtolelE xx £o| wFS A e g
F7 oA glucosed T3 Fed A ¥z Budt
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glucose isomerase, glucoamylasest -2 A4 3| &
429 259 7 Aol b Ao 2 AzhEic} =7} Shin
2% AAE A AE 7229 H-$ maltose Tl
1525% % Eola 0 2 £& Ao g vusdlgl o 7+ A
dy HETEA FFE glucose 8.21%, fructose
1.88%, sucrose 1.05%, maltose 6.95%% 2 172 3}s}
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=
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Table 504 A A2l {71AS.R citric acid,
malic acid, lactic acid, oxalic acid7} 7 &= %l2H, 25
o] F}A ;1 Z2A} ¥ citric acid, malic acid®] &gke] =9k
o} Al ko] A &A 105l oxlic acid 727.91,
malic acid 1035.45, lactic acid 1048.67, citric acid 2862.17
mg%, 24714 §3F 5674.20 mg% 2 H 1A & ehllod
on o] o= A} Hastg ok FaFARE 4 657
oxalic acid 768.31, malic acid 787.31, lactic acid 1301.44,
citiric acid 1727.13 mg% 2 % f7]4F 5L 45684.19
mg%s e.H, o] Fol= ZAste AFE e L
F73e 714 AL aFg gl o] 4d g EE
u| g2 A S et g Aol7) 9o, w5
Agpx} o) g Aol FFch(17). Shin S whzH
7z} Ay A aFAe] {714 Hd A= oxalic acid
74.45 mg%, citric acid 484.16 mg%, succinic acid 901.83
mg%, lactic acid 381.63 mg%, formic acid 29.82 mg%,
acetic acid 17165 mg% = 2 nd o, 94 54

(%)

Fermentation time (weeks)

. 18]
Kochujang”  Free sugar 0 2 4 6 8 10 12 14
Fructose 1.26 1.34 259 210 2.44 219 3.02 1.90
1 Glucose 3.06 3.85 431 593 713 711 8.47 455
Maltose 364 437 701 658 770 772 1055 7.10
Fructose 1.46 2.13 2.43 298 2.22 155 1.65 151
il Glucose 5.84 470 651 871 6.00 368 369 317
Maltose 9.99 14.32 15.99 21.65 15.64 891 10.35 9.47

"Refer to Table 1.
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Table 5. Changes in organic acid contents of kochujang during fermentation (mg%)

Fermentation time (weeks)

Kochujang1> Organic acid

0 2 4 6 8 10 12 14
Oxalic acid 716.61 737.19 664.22 702.98 770.07 72791 538.46 681.13
Malic acid 798.29 823.48 83476  1053.67 904.91 1035.45 646.67 902.14
1 Lactic acid ND? ND 128125  1191.07 1098.06 1048.67 809.17 ND
Citric acid 193431 177940 182206  1766.50 2013.03 2862.17 114388 212494
Total 345021 334007 460229 471422 4786.07 567420  3138.18  3708.21
Oxalic acid 626.60 703.78 689,74 768.31 690.88 689.80 659.08 675.11
Malic acid 730.62 715.60 77855 787.31 761.05 74451 682.42 694.01
I Lactic acid 753.55 1033.86 951.76 1301.44 ND ND ND ND
Citric acid 103069 125238 127875  1727.13 1389.02 156543  1356.09  1414.16
Total 314146 370562 36988  4584.19 2840.95 2999.74 269759  2783.28
YRefer to Table 1.
“Not detected.
% AefA g 1A ol = succinic acid7h, Z8He] 7 7t 2 v EE AR skl w3}t Park 5(7)-%
-7471-5A4AY 254 citric acid®} lactic acid 29 HA7lete] whZgl Hekal o 2 3% o
Table 6. Changes in free amino acid contents of kochujang during fermentation (mg%)
D . . Fermentation time (weeks)
Kochujang Amino acid 0 5 i 6 3 10 I 1
Asp 73.49 63.08 65.70 73.05 68.07 92.26 130.15 128.17
Thr 9.62 9.37 11.19 11.76 12.61 15.00 15.48 13.28
Ser 14.30 12.37 12.27 13.31 13.26 16.30 15.20 16.10
Glu 18.11 21.27 27.90 32.02 28.12 42.06 65.07 63.50
Pro 771 16.70 19.94 20.52 25.13 62.11 80.21 7152
Gly 291 2.08 3.05 3.07 469 3.90 3% - 308
Ala 13.71 13.91 15.09 16.04 16.88 19.65 18.60 18.25
Cys ND? ND ND ND 0.51 0.30 ND ND
Val 1.48 4.99 6.64 6.38 7.04 10.23 9.82 8.73
! Met 0.47 0.17 0.41 0.78 2,77 6.31 5.66 4.20
Ile 1.87 0.28 0.64 291 0.64 2.00 1.83 1.04
Leu 0.21 0.19 1.35 1.12 0.86 2.95 2.03 2.01
Tyr 1.44 3.74 6.63 7.68 5.62 6.98 6.30 6.21
Phe 16.08 16.08 17.85 2454 27.30 28.86 16.28 14.18
His 18.22 19.15 16.55 25.69 24.48 21.02 18.90 19.02
Lys 450 5.75 6.73 7.29 7.19 9.29 10.20 9.87
Arg 347 7.45 11.43 12.47 11.76 16.60 21.46 22.05
Total 183.59 196.58 223.42 25863 256.93 355.82 420.94 401.21
Asp 4557 57.12 67.05 69.07 72.12 65.79 63.80 59.98
Thr 10.67 9.42 10.25 9.86 14.11 15.11 15.08 14.83
Ser 10.69 13.88 12.60 12.07 14.81 16.64 16.82 15.20
Glu 20.44 23.20 25.49 25.73 28.62 36.35 40.30 33.33
Pro 458 5.20 6.78 6.64 32.78 51.65 52.82 58.05
Gly 297 3.02 3.30 3.15 5.63 5.04 462 466
Ala 12.64 14.84 14.94 15.90 17.80 20.80 19.75 19.80
Cys ND ND ND ND 0.47 1.22 091 0.74
Val 6.12 6.99 392 4.47 498 14.37 13.88 10.25
I Met ND 0.16 0.30 027 1.47 2.73 303 252
Ile 0.78 0.92 1.95 1.26 0.55 2.27 2.03 1.86
Leu 0.24 1.58 0.37 0.62 0.81 3.69 3.11 2,78
Tyr 294 3.72 3.90 3.44 2.19 11.82 9.69 8.40
Phe 10.81 11.76 14.77 13.66 13.45 18.85 15.27 15.32
His 12.84 10.17 14.35 14.48 16.38 20.29 20.01 21.08
Lys 5.22 6.04 5.77 5.98 7.16 9.80 9.20 3.83
Arg 8.16 994 6.81 712 7.45 20.51 19.86 19.83
Total 154.67 177.96 19255 193.72 240.78 316.93 310.18 302.51

YRefer to Table 1.
®Not detected.
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