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Characteristics of Low-Salt Kimchi Prepared with
Salt Replacement during Fermentation

Young-Sook Hahn*, Ji-Young Oh and Young-Jin Kim'

Department of Food and Nutrition, Sungshin Women's University
'Korea Food Research Institute

Eleven salt replacements(SR-1~SR-11) composed of NaCl, KCl, MgSO,, CaSO,, lysine or glutamic acid were
prepared and used for the preparation of low salt Kimchi instead of NaCl alone. Some chemical and
microbiological characteristics of the low-salt Kimchi with 2.5% salt replacement were determined during the
fermentation at 20°C. The pH decrease and acidity increase of low-salt Kimchi were slower than those of control
Kimchi with NaCl alone. The total number of microorganism in SR-8 Kimchi added L-lysine was lower than that
of control Kimchi until 5 days of fermentation. However, there was no difference in the numer of lactic bacteria
between low-salt Kimchi and control Kimchi. The growth of yeasts was found to be slow in low-salt Kimchi with
SR-8. The low-salt Kimchi with SR-3 showed the hardest texture among the prepared Kimchi. The overall
acceptabilities of low-salt Kimchi prepared with SR-1, SR-3 composed of NaCl, KCl, MgSO,, CaSO,, and SR-10
added 0.2% glutamic acid to the elements were similar to the control Kimchi.
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Table 1. The mixing ratio (%) of ingredients for preparation of salt replacements (SR)

No. NaCl KCl MgSO, Mg(Cl, CaSO, L-lysine Glutamic acid  Succinic acid
SR-1 50.0 32.0 10.0 2.0 6.0
SR-2 50.0 33.0 10.0 2.0 5.0
SR-3 50.0 340 10.0 2.0 40
SR-4 50.0 35.0 10.0 20 3.0
SR-5 50.0 34.4 10.0 5.6
SR-6 50.0 364 10.0 36
SR-7 50.0 35.0 10.0 04 4.6
SR-8 50.0 350 9.0 04 5.6
SR-9 50.0 36.4 10.0 32 04
SR-10 50.0 374 10.0 24 02
SR-11 50.0 36.0 10.0 3.0 1.0
2 A7l e 253 UA 7FsAel g Ee ARsly NaOH &9 9] g lactic acid(%)¥22 FHF3ATI,
HAE S AxsHAL, Axd HAG22 XS Azslo]
I O%E S4e 2AORA gAgY 287Ks4e AN 0jMESe] AW
stz sk, A& 1mLE 0.85% Ba AFT=E @A 34t spread-
ing culure method® HFdlS Fa, ANAEF, EEFE
NE g W e 247 23T
¥ 739+ Plate Count Agar(PCA, Difco Co. USA)
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Fermentation time(days)

3 4

—&— control (NaCl 2.5%) —e-- SR-6
—& - SR-1 —0— SR-7
—A— SR-2 —& - SR8
—v- SR-3 —v— SR-9
-4 SR-4 —&-- SR-10
—8— SR-5 @ SR-11

Fig. 1. Changes in pH of low-salt Kimchi prepared with salt
replacements.

7het Aol e F EFE AV HEREWNaClE A3
Al vlE) Aol F717F il = pH 43k tix
o Hlg) Edkvhe Bk A A4S Btk ol A
Aol F7H Gell &3 5AHgo] Hoshs AOF Wiy
ATFO2. pHOL AbwellA G e® A2H AHd ARe=
Zaol) vish 2art 6 APEAE B AR Hol i
H AHAY] AzrFsdE BT,

N e 2 X=st
A =€
3t= Figs. 3~ 5J)r o},
T Af gzate
2Azs) —7}5]»\4_ AA
SR-29} SR-8, WFE 5%
g Ad A7 g2

7.=.i|-°-l n[dEse| Hat

T o, AAdes, aRe W

xied
BE7|7
WE SYA FAH S T
1A A% FE 2l BAY
el A9 SR-69F SR-82F A2

A9 AR M) 25 S cha

nd

649

Acidity (lactic acid %)
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Fig. 2. Changes in acidity of low-salt Kimchi prepared with salt
replacements.
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Table 2. Sensory evaluation result of low-salt Kimchi prepared with salt replacements (SR)

sample control? SR-1 SR2 SR3 SR4 SR5 SR6 SR7 SR8 SRO SR-10 SR-11 F

parameters -value
T  saltness 3.0 31 3.0 29 29 27 29 27 3.0 29 27 3.0 04
2 bitterness 1.5 . 14 1.7 16 16 14 16 17 24 20 14 21 19
i off-taste 1.4 26 26 24 2.1 2.1 26 27 27 29 1.6 27 13
e soumess 4.0 33 29 34 34 31 31 36 3.0 36 3.1 36 12
Firmness 2.7 3.1 3.3 4.0° 34 34 24° 3.3 3.0* 2.7% 3.1® 3.3® 20
Overall 39 34 30 34 31 31 24 26 30 23 33 27 15
acceptability

YControl: NaCl 2.5%.

®Sample with the same letter were not significantly different at p<0.05 by Duncan's multiple range test.
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Fig. 3. Number of total microbial cell of low-salt Kimchi
prepared with salt replacements.
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Fig. 4. Number of lactic acid bacteria of low-salt Kimchi
prepared with salt replacements.
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Fig. 5. Number of yeast of low-salt Kimchi prepared with salt
replacements.
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