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Changes of Free Amino Acid Compositions and Sensory Properties in
Kochujang Added Sea Tangle Powder during Fermentation
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Ahstract

In order to improve functionality of kochujang which is one of the traditional foods in Korea, sea tangle
powder(2, 4, 6 and 8% sea tangle powder on the glutinous rice weight basis) was added to the raw
material of kochujang and then investigated the changes of free amino acid compositions and sensory
properties with control kochujang during the fermentation at 30°C for 120 days. During the fermentation,
the contents of amino nitrogen were slightly increased both sea tangle kochujang and control. However
sea tangle kochujang had a little low content of the amino nitrogen than control kochujang. In the 30
days fermentation of kochujang added 0, 2, 4, 6 and 8% sea tangle powder to kochujang, the highest
values of amino nitrogen content showed each 171.31mg%, 172.10mg%, 174.18mg%, 185.60mg% and
161.70 mg%. Glutamic acid was shown highest content than the other free amino acids, also it was
increase continuously during the fermentation. Contents of arginine, aspartic acid, proline, serine, leucine
and lysine were the high. Fatty acids isclated and confirmed from sea tangle kochujang were lauric acid,
myristic acid, palmitic acid, stearic acid, oleic acid and linoleic acid. The amount of oleic acid was highly
indicated in all kochujmng. Sensory properties of sea tangle kochujang, in the 60 and 120 days
fermentation, were unchanged in the all kochujang with the exception of kochujang added 8%. From the
facts described above, we may conclude that kochujang added 6% sea tangle powder was best nice
product
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Table 1, Proximate compositions of raw materials for the preparation of sea tangle kochujang

(%)
Component Glutinous rice Red pepper Koj Sea tangle
Moisture 36.70 16,38 8.61 5.08
Crud protein 893 1811 3834 7.34
Crud fat 7.24 2417 25.29 2.25
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Table 2. The mixing ratios of raw materials for the preparation of sea tangle kochujang
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(2)

Addition of sea tangle

Raw materials

0% 2% 4% 6% 8%
Glutinous rice 700 700 700 700 700
Koji 200 200 200 200 200
Red pepper 200 200 200 200 200
Table salt 220 220 220 220 220
Starch syrup 350 350 350 350 350
Sea tangle powder - 14 28 42 56

Table 3. Imstrument and operating conditions
for amino acid analysis by amino acid analyzer

Instrument  Biochrom 20 Phamasia Biotech
Integrator EZ Chrom(Version 6.7)
Flow rate Buffer 24ml/hr, ninhydrin 20ml/hr

Wave length  440mm, 570mm

Column size  4,6mm *%200mm
Buffer pH 2.8, 3.0, 3.15, 350, 3.55. Li, citrate,
LiOH

Temperature  32°C —66°C —80°C —35°C
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Table 4. Operating conditions of gas chromatography for identification and quantification of fatty

acids
Instrument GC-17AY
Column DB-Wax?
Column specifications Column dimensions 30m x0.32mm
Carrier gas flow He, Im/min
Detector FID¥
Gas chromatography Detector temperature('C) 250
specifications Injector temperature(C) 250
Split ratio 1:50
Initial temperature(C) 180
Initial time(min) 8
Temperature program . e .
epecifications Ternperature rise(C/min) 3
Final temperature(’C) 230
Final time(min) 15

Y Shimadzuy, Kyoto, Japan

2 Fused silica capillary column(J & W Scientific. Folsom. CA)

¥ Flame ionization detector
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Fig. 1. Changes of amino nitrogen contents in sea
tangle kochujang during fermentation at 30°C.
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Table 5. Contents of free amino acid in sea tangle kochujang fermented for 60 days

{ #mol/100g)

Added content of sea tangle(%)

Amino acid Raw sea tangle Initial
0 2 4 6 8
Aspartic acid 23720 739 2776 2535 300.3 2004 162.0
Threonine 97.7 66.6 95,0 1399 1284 1628 152.3
Serine 1673 66.2 106.1 168.8 150.8 164.3 1514
Asparagine 1334 403.6 1321 1762 1918 2672 261,0
Glutamic acid 9,084.9 511 3575 3395 4490 5771 504.0
Sarcosine 78.1 937 419 100.8 106.0 75.1 60.7
@ - Aminoadipic acid 117 134 34.0 173 19.0 159 131
Proline 5105 163.1 1175 3394 3494 3928 359.9
Glycine 67.9 28.1 66.9 66.1 57.7 36.3 447
Alanine 1,117.7 1185 132.1 199.3 208.6 284.6 266.6
Citrulline 0.0 217 47 365 3438 549 26.1
@ - Aminobutyric acid 140 0.0 131 121 128 101 8.6
Valine 846 60.9 497 1512 1373 193.0 168.9
Cystine 19 87 113 141 136 1.2 9.2
Methionine 8.0 12.9 253 404 36.7 204 149
Cystathionine 97 0.0 3.6 44 42 3.9 3.1
Isoleucine 36.2 214 571 56.8 440 354 395
Leucine 505 473 1024 1489 1285 179.9 167.8
Tyrosine 40.1 24.2 77.7 96.2 88,7 705 52.9
B-Alanine 28,5 104.6 99.8 1217 1174 103.6 75.5
Phenylalanine 68.6 443 794 1118 97.3 73.2 509
B - Aminoisobutyric acid 0.0 0.0 254 289 29.8 232 20,0
Homosystine 45 2.0 0 0 0 135 9.6
¥ ~Aminocbutyric acid 219 773 7756 839 872 51.2 322
Ethanolamine 1729 375 66.6 5.8 78,6 59.5 465
Ammonia 812.9 308.8 5354 8337 7270 7754 703.0
Hydroxylysine 130 37 94 8.4 81 32 137
Ornithine 143 3.2 7.0 271 26,0 30.3 89
Lysine 433 34 1087 1486 136.8 1876 1703
1-Methylhistidine 49 0.0 8.2 37 10.1 8.0 51
Histidine 7.9 100 335 43,0 440 298 226
3-Methylhistidine 49 79 12.7 126 121 9.4 6.2
Anserine 0.0 1.0 92 147 144 10 6.6
Carnosine 15 0.0 92 147 144 10.0 9.3
Arginine 26.4 68.2 9.1 100 9.3 72 113.3
Total 151117 1,9834 3.032.5 4,0739 4,0304 4,259.3 3,7602
AR BUS BAZE WA AxE TR DEPE T AL 511 umol/100g R T B
4% 602 B 1209A 9 felobuleat 2HS B4 o) WEE Rgrork &4 609 9 TRFAAE
gl Table 5 2 Table 6o el 44 /-8 339.5~577.1 umol/100g, 120¥€ Fo FFFoM=
°}U]‘*"P-E— 7beH glutamic acid®] o) 7+ & 304.1~461.9 pmol/100g2. 2 A YRt 53] ot
L2 YeigeTl tArkE A7HeHA 48 238 Alatel| M glutamic acid #%e] 9,084.9 #mol/100g
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Tahle 6. Contents of free amino acid in sea tangle kochujang fermented for 120 days

{ #mol/100g)
Arnino acid Raw sea nitial - Added content of sea tangle(%)
tangle 0 2 4 6 8

Aspartic acid 23720 739 2525 284.4 2191 3265 2155
Threonine 97.7 66.6 1238 1174 83.6 124.3 70.4
Serine 1673 66.2 1593 1437 948 157.3 779
Asparagine 1334 4036 90.3 64.0 885 388 278
Glutamic acid 9,084.9 51.1 3041 317.8 461.3 4619 480.3
Sarcosine 78.1 937 973 917 822 919 78.1
a -Aminoadipic acid 117 134 324 9.9 124 13.8 95
Proline 510.5 1631 3196 2946 375.6 3139 344.1
Glycine 679 281 75.0 7834 61.9 749 65.4
Alanine 1,117.7 1185 1925 200.7 2249 2074 1893
Citrulline 0.0 277 278 407 414 310 302
e -Aminobutyric acid 14.0 0.0 85 7.8 79 92 6.4
Valine 84,6 609 144.0 1419 1015 159.8 1085
Cystine 19 8.7 131 122 109 129 95
Methionine 8.0 129 364 343 242 402 25.0
Cystathionine 9.7 0.0 40 3.6 34 44 36
Iscleucine 36.2 214 60.8 64.1 49,7 647 475
Leucine 50,5 473 1516 1514 1037 1634 1085
Tyrosine 401 242 86.0 84.6 754 98.0 82.6
B -Alanine 285 1046 1356 1442 1161 1247 1210
Phenylalanine 68.6 43 1085 104.0 81.0 1106 804
A -Amincisobutyric acid 0.0 0.0 0.0 0.0 0.0 24.5 20,2
Hormosystine 45 20 0.0 00 139 16.2 17.7
v -Aminobutyric acid 219 773 64.5 64.8 573 68.5 552
Ethanolamine 1729 375 701 69.7 69.8 731 62.8
Armmonia 8129 30838 9817 7923 7974 756.0 611.2
Hydroxylysine 130 37 5.3 57 ' 34 49 101
Ornithine 143 32 258 182 182 355 325
Lysine 433 34 1316 1183 1102 1408 1342
1-Methylhistidine 49 00 6.4 57 5.8 7.1 40
Histidine 79 100 406 354 40,0 425 445
3-Methylhistidine 49 79 6.1 6.7 50 89 76
Anserine 0.0 10 12.3 121 11.2 153 8.6
Carnosine 15 0.0 72 57 138 89 6.4
Arginine 264 68.2 169.5 1669 162.0 1437 138.1

Total 151117 1,9834 39444 3,693.1 36277 4,024.2 33342
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Table 7. Change in fatty acid contents of raw sea tangled and sea tangle Kochujneg during fer-

mentation at 30°C (mg/100g)
Fatty acid

12:0  14:0  16:0  18:0 181  18:2  18:4  other  Total
Raw sea tangle 924 691 376 468 1887 1285 2624 2043 9508
Contral 165 176 1215 831 6642 175 NDI) 1255 10453
0% 92 125 738 695 5873 171 ND 8l9 8513
" 2% 94 141 872 T34 6784 199 415 630 9869
davs 4% 82 143 844 701 6615 165 792 589 9931
i 6% 8.1 131 798 654 687 172 1030 643 9996
8% 7.7 121 605 63.6 6335 135 1101 * 496 935.6
0% 94 137  10L2 635 5448 157 ND 1012 8495
120 2% 84 134 1237 681 6479 142 - 221 517 9495
dors 4% 83 139 971 628 6674 165 577 844 10281
4 6% 78 139 789 591 6098 158 78.3 741 9377
8% 75 131 71 455 6132 100 812 794 9970

U ND : not detect
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Table 8. Sensory evaluation of sea tangle kochujang

_ _ L 2% 4% 6% 8%
Period of fermentation Characteristics Control sa tangle  sea tangle sea tangle sea tangle
Color 504093 7441016 7.044040 748+091 4,60%0.35
Odor 488+054 6.52+052 6.36+0.63 700035 5.0010.63
Savory taste 4324041 6.08+0.78 5.68+£0.50 592+0.27 472+072
60 days Hot taste 4884067 6.08+0.63 6.04+0.62 6.28+£0.55 504+101
Sweet taste 4444048 5.64+0.63 5.32+0.25 724064 496073
Salty taste 412+0.15 548+056 552+022 8.72+0.65 5.08+1.65
Texture 400022 5601071 5164050 6.64:£0.82 3.9240.78
" Overall preference  3.96+082 560+0.65 5481048 6.84+0.70 4.16+0.70
Colar 556042 6841012 7.48+045 732+054 504£040
Odor 5.64+0.29 6.80+0.38 7.10+0.21 7404034 6.20%0.46
Savory taste 448+0.71 6.44+0.39 6.7610.56 6.80+0.58 5.28+0.74
120 days Hot taste 5.60+0.92 6.24+0.90 6.601+043 6.680.86 6.044:0.37
Sweet taste 440£0.73 6.000.90 632084 7244051 6.76+0.75
Salty taste 460+041 55240.89 6.28+£0.54 6.36£0.71 7.20+0.29
Texture 4.44+016 6.04£0.57 6.48+0.78 6.88+0.54 5.88+0.64
Overall preference 4.32+044 6.04+0.70 6.64+0.82 6.96+£0.34 6.08+0.62
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