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Effect of Ethanol and Polylysine Addition on Storage Stability of Kimchi

Jin-Woong Jeong, Kee-Jai Park and Seong-Won Jeong

Korea Food Research Institute, Sungnam 463-420, Korea

Abstract

Addition of ethanol andjor polylysine to kimchi was investigated to improve its microbial hygienic quality and to extend
shelf-life. Ethanol was added to kimchi with several concentrations(0.3%, 0.6%, 0.9%) and stored at 10°C. Addition of 0.6%
and 0.9% ethanol showed apparent inhibitory effect on growth of microorganism, but any distinct difference was not found
between those concentrations. Addition of ethanol was more effective on growth inhibition of coliform and lactic acid bacteria
than others. Addition of 0.6% and 0.9% ethanol retarded apparently pH decrease and acidity increase. Although addition of
0.6% ethanol in combination with 0.12% polylysine showed good retardation of pH decrease and acidity increase, overall
organoleptic quality was not good because of off-flavor and taste. Also, addition of 0.6% ethanol showed good overall

organoleptic quality.
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Table 1. Recipe for preparation of kimchi

Material Contents(% w/w)

Salted Chinese cabbage 88.0

Red pepper powder 2.6

Ginger 02

Garlic 1.3

Welsh onion 0.7

Onion 15

Fermented anchovy sauce 1.1

Sugar 1.8

MSG(monosodium glutamate) 0.8

Salt 1.2

Glutinous rice paste 0.7
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I'able 2. Changes of microbial counts in kimchi juice added
with several concentration of ethanol during storage at 10C

Table 3. Changes of microbial counts in kimchi juice added
with ethanol andfor polylysine during storage at 10T

Mobial Storage time{(days) Microbial Storage time(days)
count comt  Sample
Pty @ 0 3 6 9 B (CFUL) 0 3 6 9 VAR
0 160 LIxIO 560 59x10 66x10F  36x10F N 26x00 39xad 3¢ 13xd 230 59x0
Total 03 12<0 94xI0' 15xI0° 31x10° 38x10 24x10° Total E 7800 19100 200 13100 13x10° 23x10
count 06 L0 64xi0' 72x10° 87x10° 1640 60x10 count P10 150 1x10 14l 1546 19x10°
09 6100 430" 40x10' 64x10° 79x10] 34x10] B o610 34x10 58xI0 14x10 25x107  13x10
0 350 85xI0 95«10 23x10° 26x10° S5x10° N 35100 4000 LIx10' 320 2510 13x10°
Clifon 03 3IxI00 750 TSxI0 19x10° 12x10° 40«10’ Cfom  E 1310 400 N”  N0” N’ WD
count 06 400 N N N' N ND' com  p 6100 12x10° 15x100 62x10° 48100 23x10°
09 st ' N N W N B 300 2510 45¢10° 20x100 40xI0°  65xI0°
0 710 L0 200" 15x100 45ad 3sxa0’ N 3x10 88x10 570 13x10 23x10° 38xd]
Latic acid 03 70x160 1ox10t 20x10' 123100 4210 32x10° Laicacd E 43100 600" 12400 110’ 71x100 83x10
bacteia 0 SoxIF 164100 12x10° 59100 90x10) 27x10f bcteia  p 22400 36400 40x10 86x100  14x10® 13410
09 N N s 2kl 810 25x0 B 7400 LxI0 28x100 69x100 30x10 45x10°
0 2x10 S4xIF 28x100 24x10° 134100 20x10' N 2240 Sax10 2800 24x10°  13x10' 20x10
Yest & 03 370 250 18x10 10x10' 2010 25¢0' Yest& E 2000 250 S4x10' 95<0' 34xi0t 35x10
Mid g 2000 25x100 S4xi0' 95x10' 34x10' 35x10 Mid  p 220 4810 20400 S0x10 68x10'  60x10

09 20<0' 85x10' 42x0' NDY  ND”  20x10

B 2010 20<100 88x10' 60x10°  30x10°  2.0x10

UN.D. : <10' CFU/mL

ethanol®} £33 713 2] FEP)SF 0.12% polylysine Tt
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F9o. d@ZFTY A%, vF Afede EP AL
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o AR 3YARHE E A TFAM 10 CFUmL o]3l2
Ehd g U4e ) 371K AHel T 10°~10° CFUmL &
2 92 A% 18 £22 Yehlo] d3Te A%
Aol = ethanol B 7Pt of A=A A2 YeRT
A, B2k g9olo Aeol% B % EP X&) 7 g A
Toll Bls) AdHes dad JAEHE YU

olg} e AFE v|Fo] ¥ uw, X9 nAdE 4 o
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HHY Aog Fosn], weld ethanole X9 HE A
e Ad 4A=HE L4 FIYRO-10 T 9FE F
2 k31 E coli O15T:HT 59 A& AE HalMe 7189
714 ARt AHH< ethanol FH7b7F Boh E3HE<Q)
Aoz odAZIKI.
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* N: Not added, E: Ethanol 0.6%, P: Polylysine 0.12%,
EP: Ethanol 0.6% +Polylysine 0.12%
UND: <101 CFU/mL
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ethanol A7} 77} 4.74, 09% ethanol H7} 77} 4788 YER)
228 ARF 79 pHE ethanol H7p7ddle & AolE
Rolx @rout 11 Zo|ME 06% ethanol A7} 77} pH A
32 da NAANNE a7t o8 B F Atk aen
Abzol Wzle pH W3l slAR X EF Afde
2E Ao 033~037% FFELE AHT o 2 A
o]7} gidlot AF 9YARE thihe] ZojE Holr] AlF
stk AR 15980 £A77E 087%% HHH 0.6%
ethanol H7}77}F 069%F UeRO] Az AH3HE tha A
AAE At e AR oA
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Fig. 1. Changes of pH in kimchi added ethanol of various
concentrations during storage at 10T.

—&— Ethanol 0%

- O+ Ethanol 0.3%
—v— Ethanol 0.6%
08  —g. Ethanol 0.9%

Acidity(%)

0.0 L L L L L L

Storage time(days)

Fig. 2. Changes of acidity in kimchi added with ethanol of
various concentrations during storage at 10T.
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9] M3l 0.6% ethanolS 713 ZAX(E)S} 0.12% polylysine
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Fig. 3. Changes of pH in kimchi added with ethanol and/or
polylysine during storage at 10TC.
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Fig. 4. Changes of acidity in kimchi added with ethanol
andfor polylysine during storage at 10T.
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Table 4. Changes in organoleptic characteristics of kimchi
added with several concentration of ethanol during storage
at 10T

Orgunoleptc  Ehenel Stomge time (days)
.. content
characteristic ~ " 3 6 9 oo

0 1 40 300 540 s 7ot
03 1000 120 16 40”56 620

Sarodr o6 10 0 300 S S0
09 1200 140 220° 280 S0 6
0 L6F 160 280" 280 280 340
03 180 180 20 260 240 40
ol 06 1f 6 20 2 28 460
09 140 180 180F 260 280 440
0 10 160 28 540 se s
03 100 120 18 340 s 6
Swise oo w 100 0 0 @ 5
09 L0 1200 10 28F  36F 58
0 18F 140 260 260 34 38
Off uste 03 200 180 260 220 240 40
06 160 220 360" 220 340 440
09 140 2200 380° 240 3200 440
0 820 10 100 54 4 40
03 740 68¢ 66F 600 600 440
Texture

06 8000 680° 700 66F 5200 40
09 80 560" 6200 580 540 420

0 70 70 60 5P st 40
Overll 03 740 6260 60 560 640 460
acepance 06 7400 640 640 620 S6° 480
09 40 sa® se S0 400 46

* Each data is mean of 10 sensory evaluation values.

**Means with same superscripts in a column are mnot significantly
different(p<0.05).
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Table 5. Changes in organoleptic characteristics of kimchi
added with ethanol andjor polylysine during storage at 10T

Organoleptic Storage time (days)
doerisic P T 3 6 9 ) 5
N L 240 5o 6 6400 640
E 100 2200 260 40" 580" a0
Sour odor
Po10¢ 187 360 SeF s00®  600”
PPl 24 30 0 40 40
N 180 220 300 260 20 240
ok F 200 246 3000 3400 300 34
280" 260 280 40 400 44
B o30® 28F 340 460 400 440
N L0 240 38 6 se0t s
orme E 06 200 340 380 54 se0”
P10 240 380 S s sa”
P I8¢ 280 420 440 460
N 260 280 300 260 30 340
E 260 280 3000 420 40 440”
Off taste
P 40 28F 44 s 5P
B 380" 40t 380 sS40 4000 40
N 840 64 680 58 5600 580
Texue E 8200 380 68 62° 580 540
P80 66F 70 620 48F 4807
EP 8000 6000 680 580 54 S0
N 700 6000 600 600  60F 600
Overall E 700 5400 620 54F s 6
aceplance P 6200 S0 600 460" SO0 SO0
P oS8® 400" 540t 440 44®  4”

* N: Not added, E: Ethanol 0.6%, P: Polylysine 0.12%,
EP: Ethanol 0.6% +Polylysine 0.12%

* Bach data is mean of 10 sensory evaluation values.

3¢ Means with same superscripts in a column are not significantly
different(p<0.03).
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