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The various components of sigumjang were analyzed according to fermentation time. Aerobic bacteria were
increased with fermentation time, Yeasts and molds were increased until 3 days after fermentation and then not
changed. Six free sugars, 3 volatile organic acids and 6 non-volatile organic acids were detected. The content of
free amino acids was 1,407.9~3,053.9 mg%. Glutamic acid was most abundant component among the amino
acids, followed by phenylalanine, arginine and valine. The ratio of essential amino acid was 34.4~37.0 mg%. The
content of mineral was 12,966.7~13,864.5 mg%. Potassium was the most abundant in quantity among the min-
erals in sigumjang except sodium which was added artificially. The principal fatty acids were linoleic acid, palm-
itic acid and oleic acid. The ratio of unsaturated fatty acids was 76.311.1%. As a result of sensory evaluation,
the highest score was obtained 3 to 5 days after fermentation.
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Fig. 1. Changes in viable cell count of microoganisms in

sigumjang during fermentation

Symbols denote, @-@: bacteria and O-O: yeast and mold



Table 1. Changes in free sugar contents of sigumjang during fermentation
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(unit: mg%)

Fermentation days

Free sugar

0 1 2 3 4 5 6 7
Maltose 6.6 122 18.8 27.0 28.1 29.9 324 33.8
Sucrose 309.9 485.3 558.5 7253 672.7 586.2 674.9 693.8
Glucose 715.8 1089.1 1545.8 2388.7 2815.3 30774 3608.6 4398.5
Fructose 5103 462.2 2521 105.7 D - - -
Inositol 12.1 13.8 16.0 16.8 17.5 19.2 26.8 29.3
Manitol 104 11.8 12.0 12.5 125 154 19.1 22.9
Y. not detected.
Table 2. Changes in organic acid contents of sigumjang during fermentation (unit: mg%)

. Fermentation days
Organic acid

0 1 2 3 4 5 6 7
Acetic acid 526.0 231.8 121.2 80.9 338 27.1 20.6 19.5
Propionic acid 126.0 489 25.7 24.8 22.5 204 19.0 15.8
Butyric acid b - - - 0.9 55 7.3 13.0
Lactic acid 1.1 1.0 0.8 03 - - - -
Oxalic acid - - - 54 264 535 852 101.2
Malonic acid 0.2 1.2 - - - - - -
Levulinic acid 364 47.2 20.5 13.1 11.9 12.2 12.2 8.7
Succinic acid 0.3 0.2 - - - - - -
Citric acid 242 22.8 19.3 234 305 337 31.3 349
Y_; not detected.
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Table 3. Changes in free amino acid contents of sigumjang during fermentation (unit: mg%)
Free amino Fermentation days
acids ; 0 1 2 3 4 5 6 7
Aspartic acid 90.3 95.1 125.1 137.9 141.9 163.8 168.5 1714
Threonine 46.5 492 73.4 95.8 100.7 118.8 123.8 125.1
Serine 66.0 68.6 96.1 149.1 114.1 218.6 136.4 238.6
Glutamic acid 2704 260.2 3719 5237 574.3 655.9 677.7 692.5
Proline 89.3 97.8 131.0 162.2 170.2 178.0 180.0 178.7
Glycine 20.7 214 36.0 69.5 753 96.0 96.0 95.7
Alanine 85.3 94.9 112.2 150.7 171.5 192.9 204.1 2174
Cystine 241 241 26.3 21.8 20.7 17.8 16.9 16.3
Valine 92.1 954 131.0 150.3 164.3 171.0 184.3 190.9
Methionine 21.8 244 32.1 37.3 39.8 41.97 454 47.6
Isoleucine 50.8 51.3 81.7 92.6 101.2 104.7 109.7 1154
Leucine 88.8 89.6 139.8 169.0 193.6 205.0 220.1 219.8
Tyrosine 92.8 94.3 115.6 121.5 120.9 1224 128.5 142.6
Phenylalanine 104.5 134.3 177.5 198.9 2114 231.9 250.7 2554
Histidine 42.1 52.5 437 52.7 57.6 60.5 62.6 63.5
Lysine 80.1 90.3 88.4 106.0 114.3 125.0 1294 133.1
Arginine 142.3 158.9 174.1 200.2 200.9 198.1 192.6 149.9
EAA. 484.6 534.5 7239 849.9 925.3 998.4 1063.4 1087.3
E.A.A.(%) 344 35.6 37.0 34.8 359 344 36.3 35.6
Total 1,407.9 1,502.3 1,955.9 2439.2 2,572.7 2,902.4 2,976.7 3,053.9
AA fo14ke) SEe BRI 2 t}2-9] proline, leucine?] 0.2 =JYTIT HI
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Table 4. Composition of mineral in sigumjang

2713
=

Al

Be

= Z_
Fheo) gglont
)

o

75}9] 57143 Table 49014 R vie} 2o %
12,966.7~13,864.5 mg%= UEPEOoH, 9iEg

EE°] Na7l 7,350.0~8,000.0 mg%= 714 &

b ol

ol& Al

z34 %

o Ade 7

A L)EhH K7F 2,650~2,810 mgh=

Feso] glglen, 1 theo] PR 1,003.0~1,960.0
AT, Mg(760.0~825.0 mg%)>Ca(300.0~

(unit: mg%)

sigumjang
Minerals
Mean+SD.V Min ? Max .Y
Ca 3214x 17.1 300.0 350.0
Na 7,631.3+£2329 7,350.0 8,000.0
Zn 209 1.1 20.0 23.0
Cu 45+ 02 42 4.8
Mn 157+ 05 15.0 16.3
Fe 1103+ 93 98.3 126.0
Mg 7994+ 22,6 760.0 825.0
P 1,716.6 £ 3214 1,003.0 1,960.0
K 2,730.0t 60.0 2,650.0 2,820.0
Total 13,350.1£340.2 12,966.7 13,864.5

YS.D.; Standard deviation, ?Min.; Minimum, *Max; Maximum
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Table 5. Fatty acid composition of total lipid in sigumjang

(unit: %)
Fatty acids Sigumjang
Mean+S.D.” Min? Max?
Lauric acid (12:0) 02+0.0 02 0.3
Myristic acid (14:0) 05+0.1 04 0.6
Pentadecanoic acid (15:0) 0200 0.1 0.2
cis-10-Pentadecenoic acid (15:1) 0410.1 0.3 0.5
Palmitic acid (16:0) 21.6£1.0 19.6 224
Stearic acid (18:0) 1.3£0.1 1.1 1.3
Oleic acid (18:1) 19.4+04 19.0 20.1
Linoleic acid (18:2) 51.1%£0.6 50.1 52.1
Linolenic acid (18:3) 49102 45 52
cis-11-Eicosenoic acid (20:1) 05£0.1 04 0.6
Total 100.0£0.0 0.0 0.0
Saturated 237x1.1 21.7 24.7
MUFA 20.3+0.5 19.8 21.1
PUFA 56.0£0.8 55.0 572
UFA 763+1.1 753 78.3
SFA/PUFA 04£0.0 04 0.5
MUFA/PUFA 04+0.0 04 04
PUFA/SFA 24+0.1 22 2.6
UFA/SFA 32102 3.1 36

YS.D.; Standard deviation, ?Min.; Minimum, YMax; Maximum
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Table 6. Sensory evaluation of sigumjang during fermentation time
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A3} SFAMUFA/PUFAS] H]-&©] 04:0.5: 1.00]1T4aL B3
gt B i)

A SO nal& A FFe] Fa A AWUA F 18:0
o] 53.1~57.3%, 16:0°] 23.9~253%, 18:1°] 10.9~13.8%=
AA 2] 92901 AA AT Bt F 50, 4l
500 o] =020 18:927} 533%, 18:02 1.8%, 18:3&
45%% B3 AHeke B3O 16: 12 204%9 24 X
Atk BH3gk A Al wFoll A AEEA] st 14¢
02 A 50 02%, Al T} o] H®@o] 05%2] TS
BRT ®agh vh glek
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|
]
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A
NERE Axd F 78 NBAERE olgste] BRAZ
WA, ), 2, A, W, PR R 3 FUY )%

X
of thsle] FHE gy Tzadd ¢
Ducan’s Multiple Range TestZ +94-2 ZAT A=

Fermentation days

Parameter 0 1 2 4 5 6 7
Color 39+£1.0° 40+0.8" 40£09® 44+05% 43+1.0% 4611.1° 41£0.8* 35105
Odor 3.6+0.5% 41£0.8 44407 49+1.0¢ 48+1.2° 44£1.0% 3.8£0.7%% 3.0+£0.8%
Bitter taste 291038 3.5+0.9¢ 36074 48+£12° 4.6L09° 44107 3.6+0.54 34£0.7¢
Salty taste 341407 39+0.6° 43£0.7" 49+ 1.1* 5.1£0.6" 43+0.5 40+0.8" 3.6+05°
Sweet taste 3.1£1.0° 3.8+0.9¢ 4307 5.0+1.2* 49+0.6% 5.01£0.9° 40109 34+1.2¢
Savory taste 3.0£1.1° 3.6 1.1¢ 40£0.9% 51£1.0° 4910.6 43+1.0% 3.6+0.74 3.1+0.6¢
Overall 3.0£0.8 3.6%0.9¢ 41%0.6% 5.1+0.8 5.0+0.8" 4607 40£0.8% 331207

YEach values represent the means and standard deviations of ration by 8 judges using 7-point scale(1: very poor, 7: very good).
“Means and standard deviation in a row followed by different letter are significantly different at p<0.05 level by Duncan's multiple range test.
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