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Abstract

The effect of 0.05% Sorbic acid on the Kimchi fermentation and stability of ascorbic
acid were investigated at 23~25°C.

The results are as follows.

1. Kimchi with sorbic acid showed a higher pH and a lower total acidity in general,
as compared with the control Kimchi.

9. Kimchi with sorbic acid contains more ascorbic acid for the fermentation period.
Especially showed the higher hydro ascorbic acid than control Kimchi.

3. The Lacticacid bacteria isolated from Baechu Kimchi and Dongchimi are identifi-
.ed as Leuconostoc mesenteroides, Lactobacillus Plantarum, Lactobacillus brevis,
Streptococcus faecalis, Pediococcus pentosaceus.

4. The effect of sorbic acid upon the growth of Lactic acid bacteria and acid prod-
ucibility is found least in Lactobacillus Plantarum, and most in Leuconostoc mesenter-
-oides.

5. The changes of Lacticacid bacteria occured during Kimchi fermentation curbed
Leuconostoc mesenteroides most of all in Baechu Kimchi and Dongchimi with sorbic
.acid, while the least influence was had on Lactobacillus plantarum. Expecially, yeast
was completely curbed.

6. A result of a sensory evaluation reveals that a better taste is derived from the
.control Kimchi, with a significant difference, in pH4~4.3, whereas from Kimchi with
sorbic acid in pH 3.7~3.8.
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Table 1. Proportions of Baechu Kimchi ingredients

Ingredients Distribution %

by weight
Chinese cabbage 80
Radish roots 8
Green onion 2.7
Garlic 1.1
Ginger 0.3
Red pepper powder 2.6
Fermented shring 2.7
Salt 2.6

Table 2. Proportions of Dongchimi ingredients

o o
Ingredients Distribution %

by weight
Radish roots 58
Green onion 1.2
Garlic 0.4
Ginger 0.1
Red pepper green 0.2
Salt 1.5
Tap water 38.6

29 KBRS Table 1 & Table 29} Zrf.

2. BESAE
1) pHEE
H &= pH meter(Beckman Zeromatic) & B &
4 JEd .
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S %71 2 & 809 ethyl alcohol &
dl A BEREste AHgRlT, EAne F5ok FEEL ble-
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4) Ascorbic acid o] FE
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Fig. 1. Standard curve of the ascorbic acid.
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Fig. 2. Changes of total acid(as lactic acid %)
and pH of Baechukimchi during ferment-

ation at 23~25°C.
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Fig. 3. Changes of total acid(as lactic acid %)
and pH of Dongchimi during fermentat-
ion at 23~25°C.
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Fig. 5. Changes of the Ascorbic acid content of
Dongchimi during fermentation at 20°C.
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mg/100g el givh. }9F ascorbic acid & HEFL
W& Ao Ael whasFx®  sorbic acid H A A7
control o] ula] BEL o =A vebgel F 4
st control Br} 5.48 mg/100 g 1wl ¥ls) sorbic
acid BEx 8.32mg/100 g o] ¢l 1, 645+ control 7}
5.90 mg/100 g <1 w]s) sorbic acid B+ 8.36 mg/
100 g °1 =t
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Table 3. Effect on the growth of lactic acid bac-
teria with Sorbic acid 0.05% in Thiogl-
ycollate Media® 30°C 22 hrs

e Control  Sorbic acid
Bacteric s V90
Leuconostoc mesenteroides  47.0 59.0
Lactobacillus plantarum 57.0 55.5
Lactobacillus brevis 57.0 53.0
Streptococcus faecalis 61.0 94,0
Pediococcus pentosaceus 42.5 99.0

*Transparency of germ free sample indicates 100.

Table 4. Effect of 0.05% Sorbic acid for acid Pr-
oducibility by lactic acid bacteria in Me-
dia* 30°C, 40hrs(%)

\ Sample Control So(r)b(i)%%cid
Bacteria .
Leuconostoc mesenteroides  0.243 0.099
Lactobacillus plantarum 0.229 0.171
Lactobacillus brevis 0.122 0.090
Streptococcus faecalis 0.103 0.054
Pediococcus pentocaceus 0.135 0.099

*Composition of media for acid production.
Glucose 20g Tween 80 1g
Peptone 5g Dist. water 1,000ml
Yeast extract 3g

A EES Apkslg o= g Pederson’®®of wlel lact-
obacillus plantarum o]gla [FEstg e+, gram ok
Ao, 0.8~0.9%0.9~5.0(pm) 9 size & = #
HoZ, glucose d|4] ezl gas & 45k, litmus
milk o] 4] #{tr} glgl 2 ==, lactobacillus brevis
2ta [AEgch. = gram Al KO =, size st 0.8
~1.2%0.8~1.2(gm) E, 5% glucose gelatin o] 4] be-
aded form 22 #FHslg o2 g Pederson’®d] wlul
streptococcus faecalis & FwEslglch. %= gram o4
o BRELE, 0.7~1.2X0.7~1.2(¢m)%) 2715 Zx
glucose ol A v o & @S AR w, litmus milk
£ %34 7]#, arabinose, xylose, sucrose, lactose
oA BRE AR LER #o] X3 & pediococ-
cus pentosaceus = %3 .

2) X FLEAEI0l i3t Sorbic acid o] FE

A A FLRES] Ao 9 sorbic acid 9] &
Table 3¢l 4] ¢} zFe], lactobacillus plantarum (3§

o] control o] 57¢l®] »]s} sorbic acid & }7} 55.5¢ »
st lactobacillus brevis(F3+-§o] control ¢] 57915
1l &l sorbic acid A7}7F 53.09 )7} =12l & sorbic acid
0.05%0¢] ¥odas oA GE A 2=2 eyl Pede-
rson &3q) ¢] 3} leuconostoc mesente roides = &
Bl A & AFEHR ¢3, lactobacillus plantarum,
lactobacillus brevis &= FHEldA o & £FHA gz ¥
gl =l&29% Jactobacillus brevis &= B4 o
Z £FAs #wEE. & BB 30°CqAA4 #37]
o Fol EEd 43 JFE o= 443,

sorbic acid A tell & AMEY MERES FAXL
%) B Table 40) A8} 7+e] leuconostoc mesente-
roides 7} controle] 0.243% A4 =& sorbic
acid Frtel A= 0.099% 2 714 43§ wol wh& A
2 2 JERgte.
faecalis, pediococcus pentosaceus & t}d 3] & wb
skom, lactobacillus plantarum (control of 4 0.229
% 44 8e W8 sorbic acid 7t AL 0.171%)9]
AF & A & RoE eyl

FEWL A BERENT /MR, XS BE

lactobacillus plantarum ¢]g}w 3§) o=, Pederson3?

, lactobacillus brevis, streptococeus

£ saeuerkraut BE#o] 4] lactobacillus plantarum -&

e Be AR Wolztn #ET A dxH4+

2

3) RIFA Pl FLEEl WL

W EA AL BRhe FLEEES (b Table 5414
g} zre] control 71218 7% BB M (pH 5.082) 1
4] 5] o)) 4] = pediococcus pentosaceus 7} 5X 1060 2 7}
A wkoked, AHI(pH 4.2832)el, 2844l lacto-
bacillus plantarum o] 5X10°0.2 7}& wbekm, K
54 = of] = lactobacillus plantarum o] ¢kzk 74314
2ul 2x 10822 A< ukok o v streptococcus faecalis.
E 2X10°2.2 wstvh, ZElm A4 (X100 ER
7} velykel. sorbic acid 3 7F7) %] of) 4 = leuconostoc
mesenteroides 7} 7} o 38 who] wolx A gl
3] A5 qlen, pediococcus pentosaceus, strepto-
coccus faecalis &= BBEERHY A Al= g2+, lactob-
acillus plantarum & A9 g§& wkx e Ao =
vebdel, BERES 9l A9

S| n ¢ 7= Table 6ol 4 2} zto] control x| u]
= B, oil, REEEqk pediococcus pentosaceus.
¢} leuconostoc mesenteroides 7} 714 whe] 4 FIE
oz vetgtes KA E Ade(5X108 BRI
A = gl et
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Table 5. Changei of microflora during Baechu Kimchi fermentation at 23~25°C

\Sample Control Sorbic acid
Days
Bacteria 1 5 1/, 3/, 8
L euconostoc mesenteroides 3x10° 3X10° 4%107 — — —
1 actobacillus planterum 6108 5% 10° 2X 108 3x107 6x107 3x108
Pediococcus pentosaceus 5% 108 1X10° 4%107 5% 107 3x10° 7% 108
Streptococcus faecalis 3% 108 2% 10° 2% 88 1x108 3x10° 3x10°
Lactobecillus brevis — — — — — —
Yeast — — 4% 107 — — —
Table 6. Changes of microflora during Dongchimi fermentation at 23~25°C
Sample Control Sorbic acid
Days
Bacteria AN 1 2 5 1/. 3Y/, 8
Leuconostoc mesenteroides 5% 10° 2X108 3x108 4% 108 — —
Lactobacillus plantarum 8% 10* 5% 108 — 1x 107 3x107 4% 107
Pediococcus pentosaceus 7X10° 3x%10° 7%10° 2x108 3x10® 8x10°
Streptococcus faecalis 2X10° 1x10° 1X108 3% 107 2X108 1x107
Lactobacillus brevis — 1X10° — 4x10° — —
Yeast — — 5X 108 — — —
sorbic acid & 7} 71 2] leuconostoc mesenteroides
b e A AAE wel A9 £EHR ¥k, 10-
streptococcus faecalis & control B drfifiol] BB ok
b 2x10%4 9x10°22 ge] s few ¥l& ol

sorbic acid B 2X10°0.2 hffie] £Fo] vt oA
Heol, PHAEREHS 3X1073 93 BHE W=,
pediococcus pentosaceus = control 3} »l w3l rpilf
<ol 3X10% 4 3X10%0 8, zt4E9m, KifdE 7
X10%0 4 8X10°2 2 #Fo| vtk A= g} lacto-
bacillus plantarum-& & 3¢ UYL Ao 1}
gt 73 $4%9 & $4AF4Y 4st: Fig 6
s} 7re] sorbic acid A-/HEE controle] ¥, BUX
$ffiel] &Kol vhk GAIH U
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FEEHE BBEE Table 73 2ox, AZd o

anova test ¢ Duncan’s multiple range test 58 &
i (p<0.01) 27F %A pH 4.0~4.3%1=) = control
X7 ske]l 9gda, sorbic acid A7F R mle] X
%olglen, pH 3.7~3.840wj& WiFAx] - F3=] &
% sorbic acid 7} 3 A7} control 7] x] B}, EERkI}
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Fig. 6. Total counts of lactic acid bacteria of
Kimechi during fermentation at 23~25°C.
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Table 7. Score of Sensory Evaluation of Kimchi

Kimchi pH

pH pH
Sample 4.0~4.3 3.7~3.8
Baechu Control 2.9 0.1
Kimchi 0.05% Sorbic acid 1.9 2.3
Dongchimi Control 3.0 0.9
0.05% Sorbicacid 1.9 2.4

shgol web #9595, pHo 4.0 o2 wad] 3
%ol 293 AH Ask F Aok

W] 521 2] 2} Fxlw]o)] sorbic acid 0,05% & A7}l
& 23~25°C el A BRAZIRA, RE#E 2 5B
BE WET BRe o3 2o

1. sorbic acid & H7}§ 7=+ control 7] 5] ¥tk
PHAZE A7 2, 798 BERE thd JA4
Arh
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3. ascorbic acid §+sF-2 sorbic acid A7} 2 A7} #
BERA W &&e] o watrh. 538 #49¥ ascorbic
acid ZE o] wekrh,
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uconostoc mesenteroides, lactobacillus plantarum,
lactobacillus brevis, streptococcus faecalis, pedio-
coccus pentosaceus ¢ t}.
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<+ el wateh

6. AP FLEEEe] W3k, sorbic acid Hsb
AR A EAX] - T8 % leuconostoc mes-
enteroides 7} 7} o] A5 g, lactobacillus
Plantarum o] 73 & A ubsiel. BEHS 9
A A= gl

7. BEREGR AEMY Aot A pH 4~4.3%
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3.841# &= sorbic acid A7+ A7 =) mre] gz}
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