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Abstract

Sensory analysis and quality properties were performed on post-aged doenjang (fermented soybean pastes) in order to
elucidate the contribution of citrus, green tea and cactus powder to their sensory evaluation. The doenjang added citrus
fruits, green tea and cactus powder used a concentration of 0, 3 and 7% (w/w) at 4, 20, 30T respectively and analyzed
the proximate composition, pH, salt, mineral and amino acid contents after 60 days. Moisture and protein changes during
ripening did not show any significant difference. The pH showed lower in the doenjang added citrus and cactus powder
than no added soybean paste. The glutamic acid content of doenjang added citrus fruits showed a little decreasing value
although there were no differences between samples with various addition contents. Sensory evaluation of doenjang showed
that there were no significant differences in preference in the case of added green tea and cactus powder; However, the
flavor significantly increased doenjang added 3% citrus powder at 30TC. These results showed that the preference of
doenjang containing 3% citrus powder was superior to green tea and cactus powder.
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Table 1. Mobile phase conditions for HPLC gradient-
elution

Time(min) Flow(mL) A% B% Curve
Initial 1.0 0 100
0.5 1.0 5 95 6
15 1.0 10 90 6
19 1.0 15 85 6
32 1.0 33 67 6
34 1.0 100 0 6
4 1.0 0 100 6
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Table 8. Mineral contents of fermented soybean pastes using varied levels of citrus powder for 2 months

Htoms Control Citrus powder 3% Citrus powder 7%
4T 20C 30C 4T 20C 30C 4T 20C 30T

Mn 1.52 1.44 1.28 1.56 1.45 1.46 1.25 1.33 1.19
Zn 1.67 1.50 1.13 1.66 1.49 1.48 1.20 1.53 1.47
B 0.49 0.18 0.01 1.27 1.18 1.50 0.68 0.64 0.59
Fe 6.49 5.01 323 4.39 4.11 5.21 3.67 3.67 3.10
Cu 0.49 0.50 0.49 0.51 0.39 0.31 0.35 0.45 0.50
Na 202.80 202.80 193.73 206.25 215.32 211.83 179.86 201.33 168.86
K 691.23 628.49 575.00 805.88 667.90 605.42 776.03 666.13 539.08
Mg 253.90 234.11 239.14 282.21 260.27 267.47 238.24 248.62 207.13
Ca 171.56 303.48 162.56 246.32 187.75 204.36 197.22 217.81 156.98
p 199.64 186.57 194.28 22520 205.94 2261 178.74 186.02 170.10

Table 9. Mineral contents of fermented soybean pastes using varied levels of green tea powder for 2 months

Control Green tea powder 3% Green tea powder 7%
ftems 4T 20C 30C 4T 20T 30T 4T 20T 30T
Mn 1.52 1.44 1.28 5.09 6.36 6.62 12.12 11.24 11.27
Zn 1.67 1.50 1.13 1.40 1.19 1.23 132 0.69 0.87
B 049 0.18 0.01 0.38 0.61 0.67 0.61 0.60 0.37
Fe 649 5.01 323 0.51 0.61 0.46 0.57 0.42 047
Cu 049 0.50 049 0.56 0.36 0.52 0.30 0.29 0.29
Na 202.80 202.80 193.73 181.58 194.24 200.22 177.05 161.43 165.54
K 691.23 628.49 575.00 652.53 811.50 584.68 911.54 639.41 749.52
Mg 253.90 234.11 239.14 245.69 276.92 268.45 267.87 356.49 237.66
Ca 171.56 30348 162.56 194.45 237.55 203.41 223.717 240.18 196.79
P 199.64 186.57 194.28 174.46 213.20 223.29 195.59 194.32 179.51
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Table 10. Mineral contents of fermented soybean pastes using varied levels of cactus powder for 2 months

Control Cactus 3% Cactus 7%

Items

4T 20T 30T 4T 20C 30C 4T 20C 30C
Mn 1.52 1.44 1.28 2.56 2.36 231 3.25 291 3.63
Zn 1.67 1.50 1.13 1.64 1.64 1.28 1.32 1.36 1.60
B 0.49 0.18 0.01 0.29 0.35 0.43 0.39 0.20 0.45
Fe 6.49 5.01 3.23 5.61 4.31 338 4.4 3.24 3.55
Cu 0.49 0.50 0.49 0.44 0.59 0.93 0.36 0.44 0.62
Na 202.80 202.80 193.73 169.49 216.32 206.60 158.41 167.41 197.27
K 691.23 628.49 575.00 730.34 653.91 622.23 750.44 589.45 727.61
Mg 253.90 234.11 239.14 240.18 282.09 237.13 259.09 247.28 287.68
Ca 171.56 303.48 162.56 225.90 230.08 237.99 241.85 241.46 284.74
P 199.64 186.57 194.28 191.59 210.71 201.72 183.97 173.36 203.16
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Table 11. Contents of total amino acids of fermented soybean pastes using varied levels of citrus powder for 2 months

% Control Citrus powder 3% Citrus powder 7%

4T 20C 30C 4T 20C 30T 4T 20C 30T

Aspartic acid 1.190 1.073 1.036 1.231 1.200 1.371 1.236 1.115 1.170
Serine 0.766 0.619 0.669 0.661 0.907 1.006 0.637 0.753 0.748
Glutamic acid 2.375 2.206 2.161 2513 2322 2.576 2497 2.217 2.324
Glycine 0.708 0.606 0.603 0.636 0.755 0.822 0.634 0.669 0.667
Histidine 0.347 0.326 0323 0.318 0.371 0.409 0.341 0.336 0.332
Threonine 0.378 0.335 0.304 0.330 0.335 0.321 0.340 0.316 0.314
Alanine 0.857 0.742 0.744 0.855 0.837 0.939 0.820 0.753 0.816
Proline 1.110 0.863 0.802 0.958 0918 1.113 1.068 1.009 1.067
Cystine 0.324 0.249 0.224 0.237 0.254 0.267 0.243 0.180 0.184
Tyrosine © 0.387 0.360 0.341 0331 0.402 0.466 0393 0.399 0.359
Valine 0.747 0.664 0.651 0.738 0.724 0.793 0.712 0.657 0.694
Methionine 0.161 0.139 0.126 0.122 0.154 0.167 0.120 0.108 0.119
Lysine 0.771 0.695 0.730 0.824 0.736 0.854 0.809 0.697 0.702
Isoleucine 0.791 0.712 0.690 0.789 0.735 0.814 0.763 0.683 0.722
Leucine 1.277 1.152 1.099 1.278 1.222 1.331 1.248 1.140 1.203
Phenylalanine 1.130 1.020 0.934 1.066 1.049 1.129 1.053 0.991 1.029
Total 13.318 11.765 11.488 12.886 12,922 14.378 12914 12.022 12.451

Table 12. Contents of total amino acids of fermented soybean pastes using varied levels of green tea powder for 2
months

Control Green tea powder 3% Green tea powder 7%

% 4T 20T 30C 4T 20C 30T 4T 20C 30T
Aspartic acid 1.190 1.073 1.036 1.176 1.078 1.125 1.167 1.276 1.252
Serine 0.766 0.619 0.669 0.703 0.834 0.722 0.656 0.742 0.932
Glutamic acid 2375 2.206 2.161 2.331 2.089 2.188 2.302 2491 2.322
Glycine 0.708 0.606 0.603 0.673 0.710 0.651 0.649 0.694 0.768
Histidine 0.347 0.326 0.323 0.363 0.366 0.327 0.335 0.359 0.373
Threonine 0.378 0.335 0.304 0.354 0.353 0.330 0.353 0.345 0.354
Alanine 0.857 0.742 0.744 0.811 0.767 0.757 0.781 0.839 0.850
Proline 1.110 0.863 0.802 1.024 0.937 0.929 0.977 0.969 1.022
Cystine 0.324 0.249 0.224 0.297 0.252 0.048 0.241 0.369 0.344
Tyrosine 0.387 0.360 0.341 0.397 0.382 0.430 0.456 0455 0.423
Valine 0.747 0.664 0.651 0.714 0.690 0.685 0.675 0.661 0.687
Methionine 0.161 0.139 0.126 0.148 0.133 0.152 0.147 0.161 0.158
Lysine 0.771 0.695 0.730 0.766 0.637 0.673 0.713 0.770 0.754
Isoleucine 0.791 0.712 0.690 0.770 0.701 0.712 0.716 0.685 0.699
Leucine 1.277 1.152 1.099 1.236 1.133 1.178 1.224 1.221 1.234
Phenylalanine 1.130 1.020 0.934 1.104 1.036 1.038 1.058 1.039 1.041

Total 13318 11.765 11.488 12.867 12.098 11.945 12.450 13.074 13.213
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Table 13. Contents of total amino acids of fermented soybean pastes using varied levels of cactus powder for 2 months

. Control Cactus 3% Cactus 7%

* 4T 20°C 30T 4C 20C 30C 4T 20C 30T
Aspartic acid 1.190 1.073 1.036 1.032 1238 1.144 1.013 1.089 1.066
Serine 0.766 0.619 0.669 0.662 0.721 0.744 0.593 0.585 0.576
Glutamic acid 2.375 2.206 2.161 2.074 2448 2216 2.106 2.199 2.080
Glycine 0.708 0.606 0.603 0.611 0.666 0.668 0.565 0.569 0.539
Histidine 0.347 0.326 0323 0.324 0367 0.349 0.302 0.296 0.267
Threonine 0.378 0.335 0.304 0312 0.343 0.336 0.290 0.297 0.268
Alanine 0.857 0.742 0.744 0.718 0.810 0.779 0.719 0.757 0.703
Proline 1.110 0.863 0.802 0.942 1.044 1.016 0.394 0.953 0.898
Cystine 0.324 0.249 0.224 0.325 0.294 0.373 0.260 0.201 0.186
Tyrosine 0.387 0.360 0.341 0.380 0376 0.419 0.323 0314 0.310
Valine 0.747 0.664 0.651 0.593 0.722 0.705 0.586 0.650 0.602
Methionine 0.161 0.139 0.126 0.142 0.146 0.148 0.127 0.125 0.112
Lysine 0.771 0.695 0.730 0.635 0.799 0.694 0.643 0713 0.650
Isoleucine 0.791 0.712 0.690 0.616 0.774 0.744 0.616 0.693 0.634
Leucine 1.277 1.152 1.099 1.084 1.245 1.192 1.054 1.130 1.060
Phenylalanine 1.130 1.020 0.934 0.978 1.072 1.061 0.907 0948 0.875

Total 13.318 11.765 11.488 11.428 13.066 12.588 11.047 11519 10.829
Table 14. Preferences test for fermented soybean pastes using varied levels of citrus powder (N=30)
Attributes Confrol Citrus powder 3% Citrus powder 7% Fovalue
20C 4C 20C 30°C 4C 20C 30°C
Color 5.60£1.52°  597£1.79" 4874172 4331407  5.6042.13°  5.13£1.83%  4.00£1.51° 5.269"
Flavor 5.63£1.50"  5.60+143°  553+1.28°  4.63£1.30°  5.27+1.53"°  5.03:1.13°  3.90+1.32° 6.506"
Taste 6.03£1.13"  6.10£1.56°  543+1.17°  3.83t1.12° 5.83x1.64° 4.67:099° 3.03+1.54°  24.030"
Sweet 3.90£1.83  3.50£1.59  39042.16 3432224  4.03£1.90  4.13£229  327+2.60 0.751
Bitter 3.13£1.89°  3.23+145 3.83+1.62°  4.93+2.10°  3.30+£1.42°  4.40:2.16™  547+2.32° 7.107"
Salty 6.07£091  6.17099  6.63+1.22  6.67£1.63  6.00£1.66  6.43+1.52  6.60+1.59 1.254
Cooked taste 573:1.08%  5.83£129°  6.10+1.45°  5.03£1.69°  5.60+1.67%° 520+1.42°° 4.90+2.37° 2.309°
Off taste 3.03£1.61™  2.80+158" 383139  553:229°  3.70£1.60™ 427+1.78°  6302.17° 15.270"

Overall preference  5.77+1.28  5.87£1.76°  5.17+1.66° 3.80£1.16° 5.10+£1.54™ 4.63£125°  3.132.15° 12.310"

f p<005, 7 p<0.0l.

*~4 Means within columns followed by the same letter are not significantly different(p<0.05).

All values are mean+S.D.

Values represent the mean of the ratings by 30 panels. Scores are evaluated from extremely dislike(1 point) to extremely like(9 point).
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Table 15. Preferences test for fermented soybean pastes using varied levels of Green tea powder (N=30)
Control Green tea powder 3% Green tea powder 7%
Attributes 5 . ; : . N . F-value
20C 4C 20°C 30T 4T 20C 30C
Color 5674088  547£1.07°  553:120°  527+139°  573£1.60°  527+1.14%°  4.77x1.57° 1.929
Flavor 540:0.81 490121  487:146  493:139  5.00£131  520£1.19  4.631.69 1.052
Taste 6.13£133"  523+136°  4.67+1.15°  480+1.81°  463£1.40°  450£131°  3.43:1.68° 9.440"
Sweet 37741.94°  347+1.72°  3.07£1.72°  333+£2.09°  3.17+1.66°  323+1.72°  2.70+1.66° 1.032
Bitter 333£1.65°  3.83x1.62"  4.53+1.61™ 507£1.95¢  433+£1.58° 493+1.76%  5.40+2.24° 4939”
Salty 597+1.30°  6.70+0.95°  643+133"  6.63£1.59”  643+1.52° 593+1.46°  7.00+1.60° 2266
Cooked taste 5874097  550£1.01  560:125 550180 543150  507+1.82  5.07xl.64 1.152
Off taste 3.53£1.70°  4.57£1.68°  430£1.73° 480247 490175  487+1.74°  520:247° 2.326°
Overall preference 5.97+125°  5.00£1.39°  4.87+1.04°  470£1.66° 447+128°  437+143°  3.53:1.70° 8.190"

T p<005, 7 p<00L.

34 Means within columns followed by the same letter are not significantly different(»p<0.05).

All values are mean+S.D.

Values represent the mean of the ratings by 30 panels. Scores are evaluated from extremely dislike(1 point) to extremely like(9 point).

Table 16. Preferences test for fermented soybean pastes using varied levels of cactus powder (N=30)
Control Cactus powder 3% Cactus powder 7%
Attributes F-value

20C 4C 20T 30T 4C 20C 30°C

Color S.60£1.04°  590+0.84° 547111 447+1.11°  5.07+1.82%  523+1.17°  5.07+1.74%  3.6447

Flavor 530£1.09°  5.83+1.05°  493x1.05°  477t1.63°  5.10£1.09°  5.07:1.55°  4.90:1.81° 2.036

Taste 547£1.07  5.13£1.257  497£1.63"™  4.50£138%  4.67£124™  5.03:1.75°  4.17+2.00° 2.489"

Sweet 3.10:1.42  3.33£1.88  330£1.95 3074226 373213 3474243 3.00£2.32 0.421

Bitter 3105177 3.63+2.17 427229  370£225  4.10:238  3.83:2.10  4.20£2.09 1.062

Salty 6.10£1.16°  6.73£1.17™  6.60£1.25™  7.03+1.13"°  6.90+1.09°  6.40+£1.33%°  7.17£1.56° 2659

Cooked taste 560+£1.45°  537£127°  5.00£1.08" 4774133  4.90£1.09" 537+1.45°  4.50£1.63° 2,512

Off taste 3376177 32321610 40782120 483:244%  4AT32.107 43742407  5.4742.43° 4236"

Overall preference 5.57+1.17°  527+1.44%  517+1.68°  4.60+1.65° 4.43£130%  5.13+1.76°  3.93£2.23° 3.626"

T p<005, T p<0.0L.

"¢ Means within columns followed by the same letter are not significantly different(p<0.05).

All values are meantS.D.

Values represent the mean of the ratings by 30 panels. Scores are evalvated from extremely dislike(1 point) to extremely like(9 point).
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