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Shortening of Fermentation Period of Changran-Jeotgal
Using Microorganism
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Department of Oral-Biochemistry and Molecular Biology, Pusan National
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We isolated strains of Micrococcus sp., Pseudomonas sp., Leuconostoc sp. which have protease activity in the
Changran-Jeotgal. These microbes were added in the Changran-Jeotgal for the starters during fermentation to short
fermentation period to check pH VBN, NH3-N, free amino acids, and sensory evaluation. Microbiological changes

were also examined for microorganism-added Changran-.]eotgal and the control

Viable cell counts in the

microorganism-added Changran-.]eotgal increased from 7 1x10° CFU/g to 7.5x10° CFU/g on 15th day. The cell counts
in the control increased from 4.1x10° CFU/g to 8.1x10° CFU/g on 30th day. VBN also increased in both. Increasmg
rates of NHz-N and free amino acids in the microorganism-added Changran-Jeotgal were faster than those in the
control. Sensory evaluation showed that the microorganism-added Changran-Jeotgal was most favorable on 20th day.
These results showed that fermentation period was shortened about 10 days in comparison with the control.
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colony®] A7)H)& =
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B2 Column size, 4 mm x 150 mm; Absorbance, 570
nm and 440 nm; Reagent flow rate, 0.25 mL/min; Buffer
flow rate, 0.45mL/min; Reactor temperature, 120C;

Reactor Size, 15 m.
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Fig. 1. Change of viable cell counts(a), pH(b), VBN(c) and NH,-N(d) during the fermentation period of Changran-Jeotgal

at 0£2C.

—{ 1~ The control: Changran-Jeotgal fermented without addition of the microbial starters.
—l- The subject: Changran-Jeotgal fermented with addition of the microbial starters: Micrococcus sp., Leuconostoc sp.

and Pseudomonas sp.
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Table 1. Physiological and biochemical characteristics of strains having the protease activity

Strain

Test items -
Micrococcus sp. Leuconostoc sp. Pseudomonas sp.

Gram + + _
shape coccus coccus rod
motility + +

oxidase - -

catalase + -

HzS - - -
Indo! - - -
MR - + -
VP - - R
citrate + - -
nitrate reduction - - +
casein (HC) 1.4 4.2 27
starch - -
glucose +
maltose -
mannitol +
rhamnose - - -

+ o+ o+
+ o+ o+ o+

xylose + - -
lactose . - + -
sucrose - -
salicin -
sorbitol - + -
arabinose + - +
raffinose - - -
cellobiose - + +
lysine decarboxylase - - -
ornithine decarboxylase + - -
arginine decarboxylase + - -
ONPG - - -
AHD + + -
LDC - - -
obcC + - -
CIT + - -
H2S - - -
URE - - -
TDA - - -
IND - -
VP
GEL
GLU
MAN
INO
SOR - + R
RHA - - -
SAC - - +
MEL - - -
AMY - + -
ARA + - +
(0).4 - - -
NO3-NO: - -
MOB + -

+ o+ o+
+ o+ o+
+ + o+
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A5 o83} T-estd} ANOVA testB &2 -FoA4l9 55
8l 3 Duncan's multiple range tset® &2 A1 E| A4~ 0,052

2 el FAFcE BA43AT (Kim and Lee, 1996).
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Table 2. Comparison of the value (ppm) of free amino acids during fermentation between Changran-Jeotgal with the addition
of starters and Changran-Jeotgal without the addition of starters. C, the control; S, the subject. The contro! and the subject

are same as in Fig. 1.

Fermentation period

grl:r?i?\o 0 days 5 days 10 days 15 days 20 days 25 days 30 days
acid CandS C s c s s c s c s c s
Phospho-serine 17.0 275 30.0 325 36.5 34.0 54.5 30.5 61.5 335 64.5 37.0 66.0
Taurine 38.0 55.5 58.5 54.0 68.5 53.5 102.0 52,5 1280 485 1120 57.5 118.5
Asp 114.5 1855 2015 2245 286.0 2395 3545 3220 4060 337.0 404.0 358.5 474.0
Thr 102.5 192.0 2205 308.0 350.0 2870 4410 416.0 484.0 4260 511.0 462.0 577.0
Ser 127.0 2165 243.0 268.5 336.0 2795 406.0 3745 4705 4045 4975 4275 570.0
Glu 22535 21875 25255 2160.0 22655 2251.0 2837.0 24325 2616.0 2371.5 2308.0 25005 2669.0
Pro 195.0 202.0 2035 2455 3085 281.0 3785 3285 3355 3475 3605 392.5 3235
Gly 149.5 178.0 2105 2180 2705 2325 3215 287.5 329.0 3045 3320 3295 376.0
Ala 70.0 104.0 1220 1335 1835 1420 233.0 198.0 2655 219.0 2835 225.0 332.0
Val 128.5 1945 2155 2405 3290 2550 4115 352.0 4540 382.0 476.0 393.5 549.5
Met 95.5 1095 1215 935 1155 109.0 148.0 157.0 1815 166.0 220.0 178.5 266.0
lle 108.0 1745 1945 220.0 308.0 2400 3905 337.0 4235 360.0 464.0 386.5 549.5
Leu 223.5 2990 3395 3450 4440 3855 571.0 5715 667.0 6060 767.5 653.0 913.5
Tyr 120.0 169.5 200.0 229.0 2640 2500 3575 3425 4000 368.0 4595 391.0 544.0
Phe 135.5 191.0 2275 226.5 336.5 2525 4135 3825 477.0 4120 5065 424.0 592.0
NH3 10.0 26.0 225 215 355 35.0 66.0 40.5 75.0 435 775 41.0 82.0
Lys 158.0 1925 2185 2225 2675 2420 357.0 3185 386.0 348.0 4050 3455 4715
His 53.5 63.0 79.0 88.0 95.0 915 1305 1245 1335 1235 139.0 152.0 157.5
Arg 298.0 311.0 3340 395.0 4875 4125 5775 556.0 6210 6055 6145 618.5 703.0

Total 4,367.5

4,768.0 5,767.5 5,331.0 6,787.5 5,660.5 8,551.0 7,068.0 8917.56 7,301.0 8,388.0

7,755.0 10,335.0
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Table 3. Sensory evaluation results of salt fermented Changran-Jeotgal

Texture Flavor Taste Overall acceptance
Time (day) ; 2
Cc S C C S C S
5 4.2+0.82 4.7+0.48 3.7£1.06 4.620.70 2.610.70 3.520.71 3.54£0.53 4.4+0.52
10 4.8+0.79 6.0£0.67 4.6+0.84 5.5+0.71 3.1£0.74 5.6x0.52 4.2+0.63 5.810.42
15 5.6+1.17 8.1+0.57 6.0+1.41 7.810.63 4.6+£0.97 7.4+0.52 5.4+0.70 7.610.52
20 6.8+1.03 9.810.42 7.1+0.88 9.710.48 7.010.94 9.810.42 6.810.63 9.810.42
25 7.7£0.67 7.6+0.84 8.31+0.67 8.9+0.88 7.310.95 9.1£0.57 7.8+0.63 8.410.52
30 9.8+0.42 5.210.63 9.9+0.32 8.8£1.03 9.110.74 8.810.92 9.640.52 7.720.48
F value 19.94 20.94 22.68 22.72 28.90 32.38 27.48 23.31
P value 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001
"* Same as in Table 2.
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