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Extension of Shelf-Life of Kimchi by Addition of Chitosan during Salting
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Abstract

The effect of chitosan in a salting step on the shelf-life of kimchi was investigated. Kimchi, prepared by using
Chinese cabbages soaked in 10% salt solutions containing @, 5, 10, 20 or 30% of 0.5% chitesan solution, was
examined for taste and texture by sensory and instrumental evaluation during fermentation at 10°C for 20 days.
Sensory tests of the control kimchi revealed a strong sour taste with poor crispness and overall taste after 10
days of fermentation. In comparison, the chitosan-supplemented kimchi, especially that treated with 20 and 30%
of a chitosan solution, revealed a sour taste only after 20 days of fermentation, while still maintaining good
crispness and overall taste. Properties of hardness and gumminess of kimchi measured instrumentally were
higher for the chitosan-added kimchi than for the controi products. This increased with increasing volumes of
chitosan solution throughout the fermentation periods. These resulis suggest that the shelf-life of kimchi can be
extended approximately 10 days using Chinese cabbages soaked in 10% salt solutions containing 20 or 30% of

a 0.5% chitosan solution.
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Table 1. Ratio of ingredients used for preparation of kimchi

Ingredient Ratio
Salted Chinese cabbage 100.0
CGarlic 1.8
Ginger 0.4
Red pepper powder 4.5
Fermented anchovy juice 4.5
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Table 2. Results® for sensory evaluation of kimcht” during fermentation at 10° C

0.5% Chitosan

Fermentation period (dayb)

Attribute solution added i — ' :
(%) 0 5 10 15 20
Sour taste 0 {Control) 1.30 2.2 5.7 6.0¢ 6.0¢
5 1.2 2.2 1.6° 5.0 5.0°
10 1.8 2.1 3.60 4,9" 4.9"
20 1.8 1.5% 3.0 3.8 4.0t
30 1.8+ 1.3" 2.5 2.9¢ 39
Crispness 0 {Control) 4.6 4.1 3.5 25" 23
5 5.1 4,2 4.0 4.3 4.2
10 0.1 4.7 4.4 4.5 4.3
20 6.3 5.0 4.6 4.6 4.5
30 6.3+ 5.1 5.1 5.0° 5.0
Overall taste 0{Control} 3.00 4.8 5.1 2.8 2.3
5 5.2 L84 5.7 52 5.1+
10 40" 5.3 5.5 5.2 5.1
20 3.0 5.0 5.1 5.3 5.0+
30 3. 4.5" 5.0 5.3 5.0

“Means of n=10 based on 7 peints score (1 : very weak or poor, 2 @ weak, 3 :

7 1 very strong or good)

slightly wealk, 4 : proper, 5 : slightly 5tr0ng 6 : strong,

#Kimchi was prepared by using Chinese cabbages soaked in 10% salt solutions containing C, 5, 10, 20 or 30% of 0.5% chitosan solution
~Different superscripts within a columa indicate significant differences (p<<0.05}
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Table 3. Changes in texture” of kimchi” during fermentation at 10°C
0.5% Chitosan Fermentation period (days)
Texture solution added e

(%) 0 5 10 15 20
Hardness 0 3.35x£0.37 2,95x0.38 2,75+0.43 2.85+0.33 2.70£0.18
{x 10°dyne/cm?) 5 3.65+0.05 3.83+0.02 3.7940.1% 3.10+0.07 3.10£0.08
10 3.80£0.01 3.86x0.05 3.84+0.19 3154031 3.10+0.36
20 415x1.32 4.37+0.79 4.15£0.60 3.45+0.82 3.15+0.32
30 4.60x0.20 4.77+0.03 4.15+0.04 3.65+0.69 3.35:0.00
Gumminess 0 6.70+1.75 3.70£0.28 3.40+0.04 3.35+0.26 1,40:£1.12
(x10dyne/cm’) 5 6.40x1.46 6.70+0.41 6.20+0.36 6.10+0.33 4.00:+0.80
10 7.10x0.14 7.40+0.76 5.90+0.00 5.50+0.33 4.90:0.07
20 7.45£0.72 7.40+0.70 7.40+0.76 6.70+0.74 5.45+0.37
30 8.00+0.17 9.40+0.22 9.20+0.08 8.75+1.66 5.37+1.46
Adhesiveness 0 1.20+0.25 0.76£0.06 1.00+£0.25 1.40£0.32 0.48x0.20
{x 0*dyne fcm?) 5 1.55x0.12 0.70+£0.6 0.76+0.09 1.80+0.22 0.51:0.06
10 1.90+0.49 1.50£0.55 0.86:0.11 1.47 +0.51 1.11£0.33
20 1.95:£0.76 1.65:£0.45 2.60£0.42 1.00£0.07 3.05:0.94
30 1.50+0.27 1.80£0.29 1.27 %062 1.90+0.50 4.35:0.28
Cohesiveness 0 1.95:0.37 0.98£0.08 1.66£0.67 1.85:0.16 1.39+0.21
(X 10 dyne/cm?) 5 2.60£0.42 1.95£0.04 2102051 1.85£0.62 1.830.28
10 2.75x0.46 1.35+0.11 1.16x0.29 1.9040.14 2.03+0.30
20 165019 1.85+0.20 2.70+0.25 2.55£0.45 2.500.38
30 2,75+0.78 2,25x0.05 1.95£0.78 2.05+0.03 2.70+0.66
Britdeness 0 0162013 4.3520.53 1.8052.45 1652020 -0.40x6.28
(X 104dyne /cm?) 5 2.60+3.76 3.08+2.12 2.05£1.65 3.2042.60 0.00£0.00
10 0655225 10.3023.41 440+3.58 -1.40+0.02 0605000
20 0.36+0.29 6.55+0.90 0.35+0.53 -0.83+0.04 -0.50+6.04
30 556&2 86 10.3541.82 0.80+0.64 0.00+0.00 -1.00+0.80

"Mean +5.E. of three groups for each treatment. Triplicate determinations for each group with a rheometer (Yamaden, Japan)

*See Table 2

A8 Z7) ol ATl vl # 7l 2Al 2 7bel B9} hardness
9 Ak Falslg on o Fabe A5 B A
A gh2sbglch. Gumminesse 2 A4 717 T 7124
HArbgel dag 2ol A a4 Jeg e, slEs
Brhegke] 1ol wel gumminess® b o &
7}sle 7 gkol o o), 22y} adhesiveness2} cohesiveness,
brittlenesed 273 71 EAL 2 7ME Abe] 22l 2 7B
A} i‘j b d | ng—lﬁ'}— 73'6;}:9- Zlol ¥ 2= %iait% o] Ab
o] AAA 247 A e Tl 94 Y EA
Hrlakol F71 55 2 A 2212] hardness2} gummi-
nessi AL & Veh 3 3lv

AA AR7I7e) BB o} 7o) AT o)
hardness= & &} 7} 4sl =] o]el gt ¢38) |48 proto-
pectinase, polygalacturonase, pectin methy! esterase %
9} EAf zhgo ols) AR 4w Fods

2 e glch22) ole} o] (12)= UAAA F 7| EA
2 Frprt 7o) &A1 viA e Qg dotrs A
of ghaly A HRTH ol Ak AAT A3, 7=
A Hrhe w2 2azhe AT S sl o

8 Kuwahara 2 (23X 7) E4ke) 2eld 22 237 fir-
mnesslE FAA L YA FR L0 o7E -NHT &
A 2. polycationicgt 7] EA4F F=1e} polyanionic gl & &
F-A71 2ab A E sAdsty] dFeiein Byt o
g}, 7 5 (13)8) dFoa s NEALL HAE A A
Eol f%ifs"ﬂ WA AE AAE AT, AEd glelde
A L EFN S Fa AEET 7| B4 ArFEE §2
Al Ae]7t gledohn X nstgich.

AR B ATE £2FAYA A E2AAE AT
L2R A REGSE = A A3 7SS
erdgel ey, FlEARS AZ:a 1 48 Sej
wel e 5 ] dae) hER old G IFEE F

o7k slem s ghe g Mok £yl |77 g vk

2

2 5‘._]9_} PEA 'S']:Adl-...%- 2] &8}ed 0.5%
(] =), 5, 10, 20 &3 30%(F
10% &8 %"“ i ﬂH % %"T ¥4

FIE AR S O
(F1EAF 7L sk
22 o] 10° Ce)



$2 vwwuﬂ-m
FAAA Kz )
Arolag AR} F wx o & 27

PLEA MR 53] 20%8H 30% A7
SE LT DRSS B owo He A
FRA DE 54 209744 24 7re] gl el
Az AL B 422 mALE 7 AA0
e BrEe B

&

u\i

Ly

I

=] &} hardness}h gumminessts

I

T Eoh A 471t Bt wgke s, 7R v AL
olefl A= Arheke} Frbate] mel hardnesssh gumm-

iness® 7ot 7 Folleh. olabel At 229y
Al F AL 2‘47]-7} 22 pEL ARPAE S oles
Al /‘PGP’* omn, ] FEAE 20% FE 30% ke
| B 27178 109 o] AR 5

BT 1994d = abr] A A 22l kAl
Ayl A} 2ef P E Aohe] g2 olof kAl
=3},

=
ool FAE, kT AARE SabE shEal
%’ 4% $T ZALT. AR A ALEA

A4, p. 365(1991)

20 2hEg, As-A e, UFE, 23
A4 A7 2% gammail
109 (1989}

3. wpg Rk, 2422} @ Na-acotate M K-sorbatey} 23 =2t
g pH, 4% Y A4bvlel v e Bt Al Eae)
3], 20, 40(1988)

4. Z$A, AT, A A

213 QERES ok A EabEre] A, 23, 188

(1991)

obspA} @ Aol ] B2l g} frAbTs] gl wlaje A

g A EnEgel of 8 gr=aelehE ], 4, 39(1988)

T Y, oS A, A - A u) o) Hole)

27E G X 7F A Hel nlaji= od gk FrealEat

3] ], 23, 183(1991)

%A A

ZA}, A EoheE A, 0,

W

g\

QA AKR

8.

1.

11.

18.

20.

21.

22.

23,

R, WA}, AT, A4 A AE 4H T
A7 Aenae] g G2AFHEHA, 27, 257
{1995}

A w5 v, & b v OB 7-rr i pa,

2, 22(1958)

BWRAE - BRI D%ty RUBEA 74 ¢

O ERR. TN, 36, 34 (1993)

Wang, G. H. ¢ Inhibition and inactivation of five spe-

cies of foodborne pathogens by chitosan. J. Food Pro-

tection, 55, 916(1992)

VJ”“’— A Alz:Eze] b AE1A chitosan
o] Bel Buia 43 9 A9 pagel 2lAe o

&, @Al g atare A, g, 71(1994)

o84, o1 HF 1 2] WA F 2H2e] W]

gk Azl 2 chlto-'vaﬂ Asb B3 gt g a e

3] %], 9, 53(1994)

7, Aok A4 ARA chiwsano} w24

TGS LR UL G BRAF R
#|, 27, 420(1995)
O xFF, ) Ee] s ATME HFIEERE Y)Y 29

Ghated apal ukabE] 2] 24, 105 (1995)

. Knorr, [, Use of chitinous potymers in food-A chal-

fenge for food research and development. Food Tech-
nol., 38, 85(1984)

. Kienzle-Sterzer, C. A., Rodrigucz-Sanchez, D. and Rha,

C. K. : Mechanical properties of chitosan films @ Effect
of solvent acid. Makromal. Chem.,, 183, 1353 (1982)
Bough, W. A. and Landes, D. R. ! Recovery and nutri-
tional evaluation of proteinaceous solids separated from
whey by coagulation with chitosan. . Dairy 5ci., 59, 1874
(1976)
No, H. K. and Mevyers, S, P. @ Crawfish chitosan as a
coagulant in recovery of organic compounds from sea-
food processing streams. J. Agric. Food Chem., 37, 580
(1289)
o|Zv], AYT : AFA SHFA A Az HAY
22 9 AR G4 e BY A T AR TS
32 %], 9, 87(1994)
7S, &EE, A FA01Y] Ay gule g
Az A1) o) wisl A E et 3] R, 23, 267(1991)
Sl EE t AAAENA Foulde] 2 AHY 12
Aupay 7)) 8] whah, @A E T3, p.269 (1994)
AEE, A 1 YA AR GE AL
W, a&%ﬂi 5Hk31 41, 2, 54.1986)
Kuwahara, Y., Otsyka, N. and Manabe, M. : Effects of
pectin, pullulan, chitosan on texture and pectin com-
ponents of cucumber pickles. Nippon Shokuhin Kogyo
Gakkaishi, 35, 776{1588)

(19951 94 6] A )



