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Effect of Monosodium Glutamate and Temperature Change on
the Content of Free Amino Acids in Kimchi

Ye-Kyung Lee, Meung-Ye Lee and Soon-Dong Kim'

Dept. of Food Science and Technology, Faculty of Food Industrial Technology,
Catholic University of Daegu, Gyeongbuk 712-702, Korea

Abstract

This study was conducted to investigate the effect of monosodium glutamate (MSG) and fermentation methods
(C-I; fermented for 5 days at 10°C after 20°C fermentation for 2 days, C-II; fermented for 7 days at 10°C,
M-I; kimchi with MSG fermented for 5 days at 10°C after 20°C fermentation for 2 days, M-II; kimchi with
MSG fermented for 7 days at 10°C) on fermentation and free amino acid content. Fermentation of M-I and
M-II was slightly delayed compared to C-I and C-II. Total microbe of C-I and C-1I were lower than those
of M-I and M-II, and lactic acid bacteria of C-I and C-1I were lower than those of M~I and M-II respectively.
The major free amino acids were alanine, asparagine, homocystine and valine in C-1, especially, glutamic acid
and ornithine were high in C-II. Homocystine, alanine, asparagine and valine in M-I, glutamic acid, alanine,
hydroxyproline, asparagine, homocystine, ornithine and valine were the major free amino acid in M-II, re—
spectively. The sour taste of M-I and M~ 1I was lower than those of C~I and C-II, respectively, and the effect
of delaying fermentation at 10°C did not showed in the C-1 and M-1. The crispy taste of the M-I and M-II
was higher than those of C-I and C-II, which was the opposite results of sour taste. Palatable and overall
taste of M-I and M~II were higher than those of C-I and C-II, respectively. These results suggest that the
MSG in kimchi affect not only increment of free amino acid content but also shelf-life and taste improvement,
and continuous fermentation at 10°C also enhance the content of free amino acid and shelf-life of kimchi.
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pH & &
=9 FE3 FAg §3led Polytron homogenizer(Ho-
momixer Mark II F, TK, Japan)® }#}%F 3 miracloth

Table 1. Compositions of kimchi materials (g)
Ingredients Control MSG
Chinese cabbage 100 100
Garlic 20 2.0
Ginger 0.8 0.8
Red pepper powder 3.0 3.0
Green onion 0.7 0.7
Fermented anchovy juice 0.5 0.5
Monosodium glutamate (MSG) - 0.2

o - AeF

Table 2. Experimental plots and fermentation methods

Plots Fermentation methods
co Kimchi fermented for 5 days at 10°C after
Control 20°C-fermentation for 2 days
C-II Kimchi fermented for 7 days at 10°C
M-I Kimchi fermented for 5 days at 10°C after
MSG 20°C-fermentation for 2 days
M-II Kimchi fermented for 7 days at 10°C
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Fig. 1. Changes in pH of kimchi with and without MSG dur-~
ing fermentation under temperature changes.
Symbols: See Table 2. Values are mean * standard deviations
(SDs) of triplicate determinations.
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Fig. 2. Changes in titratable acidity of kimchi with and with-
out MSG during fermentation under temperature changes.
Symbols: See Table 2. Values are mean® SDs of triplicate de—
terminations,
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Fig. 3. Changes in total microbe of kimchi with and without
MSG during fermentation under temperature changes.
Symbols: See Table 2. Values are mean* SDs of triplicate de-
terminations.
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Fig. 4. Changes in number of lactic acid bacteria of kimchi
with and without MSG during fermentation under tem-
perature changes.

Symbols: See Table 2. Values are mean = SDs of triplicate de-
terminations.
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M-T 71 %) of 4} 1=
ine @ proline®] F o}v]x4F2 2 total®] 50%S
o, M-I R A oM =
line, asparagine, homocystine, ornithine, valine 2 proline
o] total® 36% = z}x]3}4] 3, M-Il v]3}ed 53] glutamic
acid, hydroxyproline % ornithine] 3] =3t} MSGE
A71g R Aol A= F- A 7tell Bl 81} homocystine®] ¥o]
Fgld, 53 =& WAk 54417 M-I A=
el Al HEEA 9¥3kd y -aminobutylic acidz}
2% A& At o] AAAER v|Fof B o &4 A
9] &5 3t MSGE] H3tell AbwEt o &g v x| w, 715
vl vl A E<o] W 3H21,22)8 FHFshdA] ool &8 MSGE
3E] y —aminobutylic acid®] &) o] FAA = 7122 A

homocystine, alanine, asparagine, val-
) 3hod

glutamic acid, alanine, hydroxypro-

AeE

Table 3. Free amino acid content of kimchi with and without
MSG fermented for 7 days under temperature changes
(nmol/100 g-fresh weight)

Free amino acids and Control MSG

its derivatives c-1’  c-1r” M-I wM-r?
Aspartic acid 56.64” 64.56 2864 4976
Hydroxyproline - 244.16 32.88 25352
Threonine 6392  66.00 5360  58.40
Serine 9264 10648 56.00 8432
Asparagine 20084 272.08 251.28 233.20
Glutamic acid 2720 178.88 26.24 64592
Proline 8656 102.16 103.84 111.20
Glycine 6048  64.64 6232 5712
Alanine 398.80 557.20 468.00 342.64
Citruline 2092  39.12 2232 34.80
Valine 122.08 133.20 12024 114.24
Cystine 14.40 16.56 14.96 16.32
Methionine 13.52 1352 13.36 14.08
Isoleucine 40.88 39.84 3824 3952
Leucine 5248 4344 50.72  41.12
Tyrosine 4.96 21.76 6.08 19.84
Beta-alanine 1480 2064 17.04 2648
Phenylalaine 3536 34.00 3056 3368
B-Aminobutylic acid 17.76 13.68 16.88 24.80
y —Aminobutylic acid - - 2.56 -
Homocystine 29048 126.08 1190.80 194.08
Ethanolamine 32.72 39.92 3768  50.00
Ammonia 1627.92 157768 1552.80 2935.04
5-Hydroxylysine 3.28 5.20 2.24 552
Ornithine 928 154.08 480 12264
Lysine 2760  33.04 560  29.20
1-Methylhistidine 20.80  23.84 18.08 17.84
Histidine 3312 3824 2672  31.28
Arginine 256 2448 - 6.48
Total 3410 4054 4254 5593

Y YSymbols: See Table 2.
“Values are mean of duplicate determinations.
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Table 4. Sensory evaluation of kimchi with and without
MSG during fermentation under temperature changes

Fermentation days

. D
Attributes Treatments 0 3 5 7
C-1 1187 439" 473 491°

. c-u 1104 1325 233 332
Sour taste M- 1 113" 385 50 401" 497"
M-I 104 107 147" 265°

C-1 440" 391° 350° 321°

Crisoyv taste Cc-I 436" 435" 401" 388
py ta M- 1 402 401° 364 343
M-1 452° 432" 429° 403

C-1 256" 450° 437" 3.70°

Palatable taste  C-1II 266 231° 389  4.09°
M- 1 2.81* 426" 461° 439

M-1I 273 345 4715 4.86°

320 451" 401° 378
398" 328 420" 438"
333 421" 462*  4.02°
3.02° 344 433 455

Overall taste

ZZ200
I
o

Symbols See Table 2.

“Qensory evaluation was conducted by 25 panelists using a
5-point scale (1 point: very weak or very poor to 5 points: very
strong or very good), different superscripts within a column
indicate significant differences at p<0.05.
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