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Abstract

This study was conducted to examine the effects of fish sauces from shrimp and anchovy and chitosan on
the changes in pH, acidity, texture, and pectin fraction during Kimchi fermentation. Also, we conducted sen-
sory evaluation on the textural properties of various Kimchis. The results were as follows: During fer-
mentation, pH was decreased in the order of fermented anchovy sauce, fermented shrimp and control. And a-
cidity was increased in the same order. But the addition of chitosan retarded the decrease in pH and increase
in acidity. The compression force of various Kimchis during fermentation was decreased in the rder of fer-
mented anchovy sauce, fermented shrimp, control and the addition of chitosan. During fermentation, hot wat-
er soluble pectin (HWSP) of control, fermented shrimp and fermented anchovy sauce increased whereas HCl
soluble pectin (HCISP) in there treatments decreasd. On the while, HWSP decreased and HCISP increased by
addition of chitosan. Sensory score for the texture parameters such as hardness, crispness and chewiness of
various Kimchis after the 3rd and 5th days of fermentation showed that hardness, crispness and chewiness
were higher in chitosan treatment than in other treatments. The pH and acidity, compression force of Kimchis
were appeared to be most highly correlated with crispness, showing that pH and compression force gave po-
sitive correlation and acidity gave negative correlation with crispness respectively. From the above results, chi-
tosan addition was observed to infuluence the textural properties of Kimchi and their pectic substance.
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Table 1. Ingredient ratios of various kimchis (g)

fermented anchovy sauce
fermented shrimp
chitosan

Kimchis Ingredient 1* 2 3 4
Korean Cabbage 100 100 100 100
Red pepper 2 2
Green onion 2 2
Garlic 2 2
Ginger 1 1

0 0
1 0
0 1

COoOQO = NNN
QO == NNN

*1: Control 2: Added fermented anchovy sauce.
3: Added fermented shrimp 4: Added practical grade chitosn.
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Table 2. Changes in pH and Acidity of Kimchis during fermentation by akkition of salt-fermented fish and chitosan

Fermentation days 0 1

2 3 7
Teratment 5
Control pH 5.52 5.04 4.84 4.20 3.98 391
TA 0.28 0.43 0.52 0.67 0.84 0.97
Tnchovy pH 5.20 4.98 4.20 4.04 3.86 3.74
TA 0.27 0.45 0.58 0.75 0.90 1 1.06
Shrimp pH 5.65 5.21 485 4.23 3.96 3.89
TA 0.27 0.44 0.51 0.66 0.85 1.03
Chitosan pH 6.38 5.42 5.24 432 421 411
TA 0.26 0.32 0.43 0.58 0.69 0.79

UTA: latic acid %.
Each data is the mean of three replicatons.

Table 3. Changes in compression force of Kimchis during fermentation by the addition of salt-fermented fish and

chitosan (unit:Kg)
Control 5.0x£0.5 5.0+0.6 32402 25405 1.9£0.3 1.6+0.5
Anchovy 6.0+0.6 52+£05 2.3+05 1.6+0.3 1.5+0.5 1.4+0.2
Shrimp 65+1.2 5.7+0.6 24+05 1.7+0.5 1.5+0.3 1.5+05
Chitosan* 6.0+08 5.8+0.8 4.1+09 3.1x0.7 25+08 2.5+0.3

Each data is the mean+SD of three replicatons.
*;practical grade of chitosan (Sigma).
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Table 4. Changes in HWSP HXSP and HCISP in the
AIS of Kimchis by addition of salt-fermented fish and
chitosan during fermentaion (unit %)

Fermentation days 1 2 3 5 7
Treatment

HWSP
Control 237 334 269 26.7 255 26.0
Anchovy 251 262 274 290 264 307
Shrimp 289 312 350 307 308 327
chitosan* 29.1 29.0 293 281 301 274
HXSP
Control 389 358 354 371 381 418
Anchovy 320 354 332 3561 364 358
Shrimp 294 28.6 27.6 30.7 325 321
chitosan* 29.5 354 36.0 351 349 40.1
HCESP
Control 414 308 377 362 364 332
Anchovy 429 384 395 349 371 340
Shrimp 416 402 373 386 36.6 352
chitosan* 346 355 347 368 350 355

*:practical grade of chitosan (Sigma) Each data is the mean
of three replicatons.
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Table 5. Sensory score for the texture parameters of
various Kimchis after the 3rd and 5th days of fer-
mentation

Texture parameters
Samples

Control 3rd 400 400  4.00 4.00
5th 400  400°  4.00°  4.00
Anchovy 3ld 371 385 357 37
Sth 357  371° 286 338
Shrimp rd 386 414 3386 395
5th 386 443 357 395
Chitosan*  3rd 443 457  4.00 433
Sth 400  486°  429° 438

amount of difference

1: worst poor, 2: very poor, 3: poor, 4: moderate, 5: good, 6:
very good, 7: excellent a, b: Means with the same letter are
not significantly different.

*; practical grade of chitosan (Sigma) Means of three re-
plicaton.
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Fig. 1. Plot of correlation of crispness with pH, acidity,
compression force of Kimchis by addition of Salt-fer-
mented fish and chitosan after 3days.
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