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Abstract

Free amino acids and total free sugar of kimchi were identified.

Free amino acids of kimchis were extracted by 80% ethanol and isclated by ion exchange
chromatography. Identification and quantitative determination of individual free amino acids were
performed by amino acid autoanalyzer. Free sugar of kimchis was extracted by aqueous ethanol and
isolated by ion exchange chromatography. Quantitative determination of it was perfermed by
spectrophotometer. The results are summarized as follows:

1. Lysine, histidine, arginine, tryptophan, aspartic acid, threonine, glutamic actd, proline, glycine,
alanine, cysteine, valine, methionine, leucine, isoleucine, tyrosine and phenylalanine were found
in all kimchis.

2. The change of free amino acid composition during fermentation of kimchis was not observed,
but the amount of total free amino acids of fermented kimchi decreased as compared with those
of raw kimchi.

3. In kimchi containing 10 ml of fermented anchovy solution/100 g of chinese cabbage, the amount
of total free amino acids was more than that of fermented salt kimchi and the characteristic
flavor of it was attributed to such amino acids as lysine, aspartic acid, glutamic acid, valine,
methionine, isoleucine and leucine.

4. Large amount of free sugar in raw salt kimchi decreased during fermentation, but, after
fermentation, significant difference of free sugar content between salt kimchi and kimchi

containing fermented anchovy solution was not observed.
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Table 1. Ingredients ratio of kimchi

, Chinese cabbage 100 Ginger 1
Leek 4 Red pepper flour = 2
- Garlic 2 Sugar . 1

A9 s gl g Hee (27

Table 2. Variety of kimchis for the expenment

Klmchl
Kimchi B 10ml of 15% table salt solution added
Kimchi C

raw Kimchi B

10 ml of fermented anchovy solution
added

Kimchi D 15ml of fermented anchovy solution
added

W3 100gE 22 B 2 AL # BRRSY
o] 4 5% 1x2cm 2712 Hvt. A& Hnst
%e AAE 156% £FEE, A2 HGnds 21
10% 2354 K% 100ml¥ msted 285MIF< A
% 500mle] £2 4 @Fe] EAE A § Fd
¥ w53 250 mis] Wl Feigm AAE Hhwst
UE A 15% A 7Z-& Emst
AAG e AB(L£FTFE 23.7%) 10 m], 15 mlE &
Fol 20~22°C2 ERBEA 7t}

2. BE 3 BEAE
@© EE : 21X 100go] 80% ethanol 100 mlE #nsted
B #, celite 545%F 4% E£ %32 Bichnergd] 7]
Bl A B RGEE Rt Bl 80% ethanol 100 mlE
o hushe] 250 miz EE S 0°Col A 1 A HiES %,
5 mlE 3 3to 0.1% phenolphthalein indicator$} 0.1N
NaOH=z #EE st et.

@ HE :80% ethanol Al FH55% #H, R-—%
Hgko g EHBSHT 10% Klr0y 2 0. 1N AgNO; H
o2 WESAL

3. EhieR

AR dRA Ao BES F—3A S A, 12
Af BREE KRS HRBEE 44595 BRE-
Aok st - A - off-flavor - & % 6712 HHE o
A ZHES 3FA 2 TEHS 3H o2 descr-
iptive analytical test mothodd) &3} FERI= & &9
.

4. EREOID| =B ST

AXE 250H BEHS % 2022 ¥t 80% ethanol
100 ml & ¥RInSt 2 24B5R0 B B o) TN 7HE £Eof
Fdt, ¢l A g FEUTRESS 434 L 40°CoAA A
223 # 25% trichloroacetic acid F&-S #Hinsto
1M B A2l & oe 94 ROFESAS. 353
of 25ml ethyl ether& st & FEEoi4 TCA.=Z
e A e BET # FA 40°CAA 2L FFAY
b, RS D.T. Canvind® %9 ko] =2t Dowex
50-X8 column(1.5X10cm)e} 1 ml/min®] kKo Z &
HAA Mol =FE REAL % 2N ammnoia K
50mlz #Histed 40°ColA ZAIE% % = sodium

&7 F 10mlE,

forde 2ol 2 fr X



(28) i

citrate buffer (pH 2.2)2 WEAA Beckman model
116 amino acid autoanalyzerz A et Aot
5. Bmimel ST

D.T. Canvin %9 K-S =z, &k 10~20 g ¥
Figle] 80% ethanol 50 ml& fpdtx air condenser& -
#A7 #% Dboiling water bath Jeol A 1547 R Fel s
20% ethanol, =54 % 80% ethanol®} 22 Ha e
0e, AWS 2% o RS MR Y 43 &
40°Coll A} 7+t 5 %3t Dowex 50-X8 columne} 1 ml/
ming] W 2 EFAA ofoj e BHEA T # elute
2 t} A Dowex 2 anion exchange resinel 1 ml/min. ¥
#oz FAA BE BREALTS, eluter PEHH
sugarB @ oz QA For wFE #% Morris®h 9} Jyikel
98 Egsde. Z, 1~20 pg/mlH glucoseiF¥ 1 ml
g E¥HE=E B9 ice bath LolA anthrone reagent
(2g/1 H:S0,) 2mlE fpsl BRAL =& 105 #el
Sp6-400UV Spectrophotometer(Unicam)i’*‘] #HE 620
nmol 4| absorbance® I et standard calibration
curve® = e Lis #e HEoE FEKE A
o] BW@EAA standard calibration curveo] o1& glu-
cose GHELR HEAT

#E 2 R

1. BE Y 8K
flEiE R Table 37 2.

Table 3. Acidity and salt content of kimchis

Variety  [ermeiSlSn] meqiotg) | G
Kimchi B 44 5.48 1.88
Kimchi C 45 6. 86 1.93
Kimchi D 47 7.77 2.79
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Table 4. Palatability test for kimchis

Variets  Kimchi B | Kimehi C | Kimchi D

Taste S S

Degree of 2.08 | 2.50 ( 2.25
sourness |

Palatable taste 1.83 2.42 2.08

Saltness 2.27 2.36 1.83

Color 2.92 2.45 1.75

Off-flavor 2. 67 2.75 2.04

Texture

2.75 2.42 2.17
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Table 5. Free amino acid contents of different kimchis
Variety Kimchi A Kimchi B ‘ Kimchi C Kimchi D
. . mg/g 1% intotal] mg/g |% intotal| mg/g |% intotal| mg/g |% in total

Amino Acid of kimchi [amino acid: of kimchi jJamino acid] of kimchi |amino acid| of kimchi [amino acid
Lysine 0.108 2.73 0.211 7.47 ! 1.099 14.53 1. 316 12.03
Histidine 0.105 2.65 0. 067 2.37 0.014 0.19 0.109 1.00
Arginine 0. 350 8.84 0.291 10. 30 0. 398 5.26 0.600 5.48
Tryptophan 0.176 4.45 0.217 7.68 0.115 1.52 0.271 2.48
Aspartic acid 0.121 3.06 0.165 5.84 0.784 10. 36 1.195 10.92
Threonine & . 6 0. 647 8.55 0.692 6.32
Serine 0-967 | 24.43 | 0.39 1402 4 460 6.08 | 0.584 5.34
Glutamic acid 0. 653 16. 49 0.274 9.70 0.943 12. 46 1.502 13.73
Proline 0.111 2.80 0.106 3.75 | 0.238 3.15 0.349 3.19
Glycine 0.073 1.84 0.070 2.48 0.222 2.93 0.344 3.14
Alanine 0.767 19. 37 0.52 18. 41 0. 862 11.39 1.221 11.16
Cysteine

Valine 0.159 4.02 0.148 5.24 0.492 6. 50 0.784 7.17
Methionine 0.008 0.20 0.015 0.33 0.164 2.17 0.256 2.34
Isoleucine 0.135 3.41 0.096 3.40 0. 300 3.97 0. 469 4.29
Leucine 0. 066 ] 1.67 0.103 3.63 0.492 . 6. 50 0.758 6.93
Tyrosine 0. 066 1.67 0.076 2.69 0.119 I 1.58 0.174 1.59
Phenylalanine 0. 094 2.37 0.070 2.48 ' 0.217 : 2.87 0. 317 2. 90

Total | 3.9 | 100 | 28 [ 00 | 7566 | 100 ] 10.941 | 100
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Fig. 1. Free amino acids of different kimchis
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Table 6. Contents of free sugar in different
kimchis (mg/g of kimchi)

Kmd of klmch:s Contents of free sugar

 Kimehi A N 15.29
Kimchi B I 3.36
Kimchi C i 3.35
Kimchi D | 3.31
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