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Effects of Chitosan and Organic Acid Salts on the Shelf-life and
Pectin Fraction of Kimchi during Fermentation
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*Dept. of Food and Nutrition, Shingu College, 2685 Geumgwang-2Dong, Jungwon-Gu,
Seongnam-Si, Gyonggi-Do, 462-743, Korea

Abstract

This study was conducted to prolong the edible period of Kimchi by adding chitosan(0.25, 0.5%) and
sodium salts of various organic acids(0.01~0.04M citrate, malate, lactate). The edible period was
estimated by measuring changes in pH, titratable acidity (TA), pH/TA ratio, ascorbic acid content and
pectin fraction during Kimchi fermentation at 20°C. The results were compared by estimating the
maturity of Kimchi fermentation. Kimchi with the chitosan showed higher pH and titratable acidity
throughout the fermentation period than that without chitosan. The pH decreased during the fermentation
in the order of control, 0.25% chitosan, 0.5% chitosan, 0.5% chitosan+Na-citrate, 0.5% chitosan+Na-
malate and 05% chitosan+Na-lactate. But the titratable acidity increased in the order of control, 0.5%
chitosan+Na-malate, 0.25% chitosan, 0.5% chitosan+Na-citrate, 0.5% chitosan and 0.5% chitosan+Na-
lactate. The pH/TA ratio decreased in the order of control, 0.25% chitosan, 0.5% chitosan+Na-malate,
0.5% chitosan, 0.5% chitosan+Na-citrate and 0.5% chitosan+Na-lactate. Ascorbic acid content in Kimchi
was the highest at the 3rd day and then decreased during fermentation. Ascorbic acid content in Kimchi
containing 0.5% chitosan and organic acid salts was higher than others. Alcohol insoluble solids(AIS) in
Kimchi decreased during fermentation in the order of control, 0.25% chitosan, 0.5% chitosan, 0.5%
chitosan+Na-malate, 0.5% chitosan+Na-lactate and 0.5% chitosan+Na-citrate, During fermentation, hot
water soluble pectin(HWSP) of control increased, whereas HCI soluble pectin(HCISP) decreased. By
addition of chitosan, however, the results became reverse. Chitosan addition appeared to be effective in
improving preservation quality of Kimchi during fermention. The edible period become extended by using
chitosan plus organic acids instead of using chitosan only. Overall, addition of 0.5% chitosan+Na-lactate
seemed most effective in prolonging the edible pericds during Kimchi fermentation.

Key words : organic acid salts, Kimchi, fermentation, chitosan, pectin fraction, shelf-life.
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Table 1. Composition of basal ingredients
in Kimchi

Ingredients (Scientific name) Ratio {%)
Salted cabbage (Brassika pekinensis) 50
Garlic (Allium sativum) -2
Red pepper powder (Capsicum annuum) 2
Ginger (Zingiber officinale) 05
Green onion (Allium fistulosum) 5
Sugar 05
Water 40

Table 2. Amount of additives to Kimchi
sample

Additives Conce./100g Kimchi
Contral no additives
Chito. 0.25% chitosan
Chito.1 0.5% chitosan
Mal.l 0.5% chitosan + 0.04M Na-malate
Lactl 05% chitosan + 0.04M Na-lactate
Citr.l 05% chitosan + 0.01M Na-citrate

Na-lactate, Na-citrate 59 HF71HgEEL gE
Hayashi Pure Chemical Industries®) S5 %2 A}
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Na-malate®] 28 %7 Jelstow, pHE 383~
4418 BAEAN, A B2 SHAH T AT Aol E
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Fig. 1. Changes in pH of various Kimchi sam-
ples during fermentation at 20°C. Control : no
additives Chito. : 0.25% chitosan Chito. 1 : 0.5%
chitosan Mal. 1:0.5% chitosan +Na-malate
Citr. 1:05% chitosan+Na-citrate Lact. 1 :
0.5% chitosan+Na-lactate
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Fig. 2. Changes in titratable acidity of various
kimchi samples during fermentation at 207C.
Control @ no additives  Chito. : 0.25% chitosan
Chito. 1 : 0.5% chitosan Mal. 1 : 0.5% chitosan
+Na-malate Citr. 1 : 0.5% chitosan+Na-citrate
Lact. 1:0.5% chitosan+Na-lactate

o] &€& 3Y, 0.25%2} 05% chitosan A7++-& Zhz}
59 7Y, F7149+05% chitosan A7F2S wE 9
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HEXE BT oivet H/REY AR gFAE
theFebAl WE3tEE pHet Akxele] #AE pH/TA
ratio® 53 ¥&3ste] B Fig 35} 2th gwizR] 9
BFHA Ao A H A <79 pH/TA ratio:= 8~12
Aololl 9x)8be, pH/TA ratio’} pHS} & Ax xR}
= #57A Ao} o ABAol B Row & 2V
o 948 HASEACh T3 <479 pH/TA ratios

71EAN 7144 H7PL e AR AR HEE Y vixe 9% 323

40

~—&—Control
~—#— Chito.
~—&— Chito.1
- fea-Mal. 1
o) 30 r —¥—Lact.1
© — @ Citr. 1
S
at
~ 20 ¢+
T
Q
10
0

0 1 3 5 7 9 15
Fermentation period (days)

Fig. 3. Changes in pH/TA ratio of various
Kimchi samples during fermentation at 20C.
Control : no additives Chito. @ 0.25% chitosan
Chito. 1 : 0.5% chitosan Mal. 1 : 0.5% chitosan
+Na-malate Citr. 1 : 0.5% chitosan+Na-citrate
Lact. 1 : chitosan+Na-lactate

AALELEo) me} gelxn] BFE LRy BE 4=
pH/TA ratiox oI &ttt £ 432 7 (Fig.
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Chitosan® #7148 & A7HgE AAANEEH
Y €43 F ascorbic acid #e] Wsl= Fig 4
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13.1mg%4 B9l AN, 57190 LR 3UA
11.4~282mg% W E 1 o] & Vel
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ascorbic acid ol 7FF %3, 05% chitosan-
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Fig. 4. Changes in ascorbic acid content of
various Kimchi samples during fermentation at
20C. Control : no additives Chito. : 0.25% chi-
tosan Chito. 1:05% chitosan Mal. 1:0.5%
chitosan+Na-malate Citr. 1:05% chitosan+
Na-citrate Lact. 1 :0.5% chitosan+Na-lactate

+Na-lactate > 0.5% chitosan+Na-citrate>H| &3 >
0.5% chitosan > 0.25% chitosan®] £22 #7142t
3} chitosan®] WEH 7+ ascorbic acid &l =
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A &23717k0) ARTSFE FAE AT HREY)
Q) 79A), hFFo) 218g2 2 7+A3+ 2™, chitosan
HA7FEol 254~266g, 7148 HEH 7ol 278~
286g%) IEES ¥ YUtH(Fig. 5). ©] A3+ chitosan
7l 2R AIS &3] ¥4 fAEL ¢
=) w38 A3} YA YUk AIS F o] X
A3 tEgo Fadte @4 Axy FAALAEY
pectin, cellulose, hemicellulose S0} AA&E 5 o
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AL E éi tﬂs}oﬂ Yehd Ao g Helt
VHE ARt 48 w2t AIS &

Agred 2 9F< PAL AIS B
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2 A% ¥ Aoz & 2Ye nysy

gs}‘ﬁ B oo, AIS S &
7} AYPLSFE BE AR A F thzo] 713
FA3A gastd, ¥R 7%13414 AEEC| 7P @A
et o™, 0.25% chitosan < 0.5% chitosan < 0.5%
chitosan+Na-malate < 0.5% chitosan+Na-lactate <
0.5% chitosan+Na-citrate®] <= 2 Jeht chitosan
HAVeE7t BS$4E, 187 chitsan®s A7IEHE

= 714 HEHrkEel AR RAAH 52 A
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24 t ;
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Fig. 5. Changes in alcohol insoluble solids
(AIS) content of various Kimchi samples during
fermentation at 20°C. Control : no additives
Chito. : 0.25% chitosan Chito. 1 : 0.5% chitosan
Mal. 1:0.5% chitosan+Na-malate Citr. 1:
0.5% chitosan+Na-citrate Lact. 1 : 0.5% chito-
san+Na-lactate
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