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Effect of Chitosan on Quality Characteristics of Chungkukjang
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Abstract

Effect of chitosan addition (0, 0.5 and 1% of steamed soybeans) on quality of chungkukjang fermented by
Bacillus licheniformis at 40°C for 48 hr was investigated. Chitosan addition did not affect the pH and slime
content of chungkukjang, irrespective of chitosan concentrations. The number of total microbes was slightly
lower for chungkukjang added with 1% chitosan compared with those added with 0 and 0.5%.chitosan. Color
L® and b" values decreased while a* value increased with increasing chitosan concentration.. The contents of
glucosamine, lipid, total free amino acids, and fatty acids increased with increasing chitosan concentration.
Chungkukjang added with 1% chitosan showed better overall acceptability compared with those added with

0 and 0.5% chitosan.
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Ao Az T AL 8A7Et 35
121°Coll A 6082 Skt F 71 B4R O(HET), 05 2
1.0%(w/w)7} F7 1% £8% 3 Bacto' ™ tryptic soy
broth(Becton, Dickinson & Co, USA)9l| Bacillus licheni-
formisE A ZoFo] 40°Coll A} 2441 7k E<k v oF & wf oF ) (10
cells/mL)& 2% (v/w)7} = Al #5-, A F5te] FelaE 47)
(40x50%10 ecm)ell 1 kg¥ w2 5 Z=del F7 001 mm
ployethylene film-S 7P Al © o] 40°Cell A 48417} WA A) o).
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pH, &5 % M4

pHE A4 5 gell S/ 30 mL& 7+8ted ACE hom-
ogenizer(AM-10, Nihonseiki Kaisha Ltd, Japan)& 4 3}
gk % 15,000 X goll A 1087 A4 #2138 4 A N4-& pH meter
(632, Metrohm, Herisou, Switzerland) & &3 stdch. S
45 Kim 5(22)9] el §3te] A7l A 5 mLE
3}ed = 1% peptone>Z 2] A &k ¥ nutrient agar (Becton,
Dickinson & Co., USA) plateol] E=2@3}o] 37°Coll 4] 484] 7
wjokgt & veld colonyE Al Eslsicl Ak M ALA
(Chromameter, CR-200, Minolta, Japan)® A3 %579
L™ (lightness), a"(redness), b*(vellowness) zt-& &2 3l9lc}
(23).

MEE glucosamine % UBtME &hat
A& ke Hwang $(10)2] 3y we} A=A} ¢

= 4

5
25 30 mLE shete] wake] wAAA] ool Ao} &

gol
238 3 15,000 X gol| 4] 1087 A4 E2lste] -2 AFAl o8-
52 Glucosamine 32

Azl FEe FA3
Morgan-Elson® (24)¢l] F£&}o] A2 5 goll =F<= 30 mL
Z- 7}8led ACE homogenizer® I}+agk 3 15,000 X goll A
1087 Al ¥elste] s ddeh o] < 400 nLell
2,4-pentadione < 800 uL& 7}3ted 100°CollA 6023 7}
3%k t}& Ehrlich AJeF 800 nL-& 7}8}o] 14 7ke] ol 530
nmell 4 F3E(UV-160A, Shimadzu Co., Japan)& 24 s}
i}, gheke ¥ FF glucosamine(Sigma Co., USA)S] 7=
Aol & sto] AAE&sloich AdubAd 29 ek AOACH(25)
o F3}sdc).
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Seo E(26)2] #HY ol F38}ed A A} 50 goll 75% ethanol
250 mLE 7}sle] FH 8t A-2oA 24X 75 &,
3,000 goll 41 1083 LA o] skl A o2 40°Cell A
ZF3F%-538 3 (0.2 M citrate buffer(pH 2.2) 50 mLZ ] 43}
ol ow, 0.45 pm®] membrane filter 2 ¢4 3}35}°] amino acid
autoanalyzer(Hitachi L-8800, Japan)Z A slgdc). ol uf
A8 Ultrapac 11 9fol-& 47 250 mm, $¥&54-L pH
2.80, 3.00, 3.15, 3.50, 3.559] citrate buffer, 4&=&H F5
20 mL/hr, ninhvdrin % 20 mL/hr, A5 2% 35~8
AELE 2 mm/min, TYFE 40 uL2 dHgich
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Choi 5(27)¢] 8ol e} =3 10 goll chloroform:
methanol(2:1, v/v) £ 150 mL-E 7}3}¢3 ACE homogenizer
2 1057t 3} g 3 Whatman No. 1 o 2}%] Z o 3}sl gl e},
Zhabe ohA] T4 4] 100 mLA & 7}bsle] 23] whB &3]
Atk o] F& M| 1/3%8 FFH+E 7hste] 3000< g2 10
F7F AA Eelsle] XS 92 % sodium sulfate® 7}3}
of gtgslod et ool Ny 7}~ 7)1 F-3}oll 4] rotary evaporator
(N-1000, Aikakikai Co., Ltd, Tokyo, Japan)Z 60~65°Cel|
Ay 28kt th&-o 0.5 N NaOH methanol €% 1 mLE
7F8}e] 90°Cell A 30%7F 7+g, W23t ¥ BF3;-methanol %
! (Sigma Co., USA) 2 mLE 7}3lof -8 L2 2 7hed 3}
& 3}sledch o] 94 0.5 mLel 1 mL9 heptane?} 2 mL2]
F3} NaCl4-42 7}sled 3083 whgt & 4oz Ao
0.5 uLE 338t GC(HP-5890A, Hewlett Packard) 2 24
stadrh A E 2 30 mx0.25 mm X 0.25 pm%] Omegawax 2
Al # A= (Supelco Co., USA)S 48315 o, F9]7]¢] 2
T4 220°C, 2] 2E& 250°CE Fhedch
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(Statistical Package for Social Sciences, SPSS Inc,
Chicago, IL, USA) software package® ©]4-3}o] Duncan's
multiple range test® 3}3}3it}.
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Table 1. pH, total viable cell count, color, slime and glucosamine content of chungkukjang fermented with different con~

centrations of chitosan powder

(wet basis)

Concentration of chitosan (%)

Measurement

0 0.5 1
pH 8.17+0.21" 8.11£0.10° 804012
Total viable cell (log CFU/g) 9.01 £0.06° 8.930.02° 860+0.01"
Color L’ 49.82+2.99" 45.41£2.43" 43641217
a" 2.68+0.07 3.64+0.12" 4.99+0.14"
b’ 13.85+0.45" 11.62+0.38" 10.47+0.31°
Slime (%, w/w) 5.24+0.79" 5.39+152° 5.6010.75"
Glucosamine (mg%. w/w) 4.36+2.63° 20.87+3.98 41.49+398"

1y - . .
Values are means=SD of rriplicate determinations,

“Means with different superscripts within a row indicate significant differences at p<0.05.
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Table 2. Chemical composition of chungkukjang fermented
with different concentrations of chitosan powder
(%, wet basis)
Concentration of chitosan (%)

Measurement

0 05 1
Maisture 60.82+11.74" 60.21£1.39" 59.42+1.68"
Protein 13.38:+0.70" 13551057 12.6310.66"
Lipid 6.6310.58 835+0.82”  10.78+0.92"
Carbohydrate 1856155  17.25+142"  16.45%]1.68
Ash 0.61 +0.08" 0.64+0.06" 0.72%=0.10°

"Values are meansEtSD of triplicate determinations.
“Means with different superscripts within a row indicate sig-
nificant differences at p<0.05.
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Table 3. Free amino acid content of chungkukjang fer-
mented with different concentrations of chitosan powder
(mg?%, wet basis)

Concentration of chitosan (96)

Amino acid 0 05 ]

Alanine 264.93" 270.80 363.52
B~Alanine 16.36 14.99 19.68
Arginine 22.88 34.53 36.83
Aspartic acid 70.67 64.88 78.98
Glutamic acid 706.96 805.45 906.42
Glycine 146.47 138.63 169.04
Histidine 208.68 199.16 225.98
Isoleucine 372.26 364.47 449.93
Leucine 809.12 799.64 953.88
Lysine 182.03 186.03 234.39
Methionine 212.85 208.96 236.10
Phenylalanine 822.58 845.30 960.48
Proline 207.86 137.23 169.36
Serine 35.63 31.24 26.86
Threonine 78.92 83.54 108.36
Tyrosine 245,72 267.30 270.11
Valine 562.94 556.94 668.75
Total AA 4,966.86 5,009.09 5,878.67

D - .
Values are mean of duplicate determinations.
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Table 4. Fatty acid composition and content of chungkukjang
fermented with different concentrations of chitosan powder
(mg/g, dry weight basis)

Concentration of chitosan (%)

Fatty acid
atty aci 0 05 ]

Palmitic acid 53.63" 62.00 69.43
Stearic acid 25.85 24.17 26.79
Oleic acid 6.88 791 7.45
Linoleic acid 88.98 92.67 96.27
Linolenic acid 21.13 36.02 37.99
Total 197.89 224.22 239.43

D - .
Values are mean of duplicate determinations.
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Table 5. Sensory quality of chungkukjang fermented with
different concentrations of chitosan powder

Concentration of chitosan (%)

Attribut

ttribute 0 05 "
Bitter taste 4.101061"% 353+0.06"  2.90%0.70"
Savory taste 2801057 25710907 3.070.69"

Chungkukjang odor 4.53%£176" 456x£053" 4.07+£0.51°
Overall acceptability 550+0.95" 6.77+0.68" 7.47+0.95"
YValues are means®SD of 25 panels.

“Means with different superscripts within a row indicate
significant differences at p<0.05.
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