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Effect of Na-Acetate, Na-Malate and K-Sorbate
on the pH, Acidity and Sourness during Kimchi Fermentation
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Department of Food Technology Korvea University, Seoul

Abstract

This paper was carried out to investigate the relation of pH, aciidity and sourness during

Kimchi fermentation and preservatives on Kimchi fermentation. Na-acetate, Na-malate, K

-sorbate and K-sorbate-+tacetic acid were added to Kimchi samples.

These Kimchi samples

were femented for 7 days at 37°C and 20°C. In the experiment about the sourness and buffer
action by organic salts which showed that the intensity of sourness was differented by the
difference of pH in the same acidity. Na-acetate (0.3%) and Na-malate (0.3%) acted as good
buffer, whereas K-sorbate (0.1%) and K -sorbate (0.1%)+ acetic acid (0.05%) acted as lactoba-

cilli growth enhancer in the fermentation.
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Tabel 1. Composition of Kimchi materials

Materials g Amount
Salted korean cabbage 1,000
Green onion 30
Red pepper powder 15
Garlic 7
Sugar 10

Tabel 2. Amount of additives to Kimchi samples

Sample % Additives

Control  Kimchi of Table 1

KS Kimchi + 0.1% K-sorbate

KSA Kimchi + 0.1% K-sorbate + 0.05% acetic acid
NaA Kimchi + 0.3% Na-acetate

NaM Kimchi + 0.3% Na-malate
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Tabel 3. Change of pH and sensory sourness value* in
the solution of Na-acetate and buffersolution with
various lactic acid acidity

Solution

Acidity *
H,0 Na-acetate Buffer**
% Lactic 0.1% 0.3%
acid pH sV pH SV pH SV pH SV
0.0 6.85 6.75 6.83 5.60
0.4 4.09 3.5 432 3.4 468 1.9 540 1.4
0.6 3,75 3.3 399 33 443 1.8 524 1.2
0.8 3.60 3.1 3.79 3.5 424 2.1 519 1.2

* SV= Sensory sourness value=weak-1 2 3 4 -strong
* % Buffer= 0.2M NaoAc: 0.2 HoAc= 91: 91mi
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Fig. 1. Buffer action of Na-ocetate and butter solution
in various concentration during the Kimchi fermenta-
tion at 37°C.

C : Control Kimchi of table 1

KS: C+0.1% K-sorbate

Nal: C+0.1% Na-acetate

Na2: C+0.2% Na-acetate

Na3: C+0.3% Na-acetate

Ng4: C+0.4% No-acetate

B1 : C+8Bufferlacetic acid: Na-acetate=1:9!
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Fig. 2. Changes of pH during the fermentation of
Kimchi at 20°C

™
A A E et x)

URISHE FI14HH0] pH,
o|xl= &0

H7HAS gl g A€ 20Tl A AshEA pH, 4t
o shu e s A= Fig. 2-Fig. 49 2},
647+ MUY 78 B8 L E M7z pH-& 28
71z] (control) ¥ o} ¥.°0 Na-acetate 2} Na-malate
H7t 7A9 pH 7t M 254 ¥ 558 FA 8%
i H534HE E A E Na-acetate 9t Na-malate 9
54 Ad A7 4 o A, 2 A LR
Na-acetate # 7} 7212t 744 §3kaL Acetic acid 3 7}
2+g Zretstn K-sorbate+acetic acid 747271 2}
% wrekok, K-sorbate+acetic acid 3773+ 1 2
g FEFgo] A Epeog 4 2d AHrt 19
BEAMN) 7|UE ¥ 5 U, ol F AR dEE
2,940, 2%°1 %A ok,

S, HAY ol

@R XTI 7|80 st RU|ME el U
Sd XAz
pH 4.2-4.69 HaHZ7|<l 292, pH 4.0-4.2

o] Algko] AR E LF 49A 9] A=A B F5H4)
A= Fig. 5% 2ok, AelE 2 $4g0] 294 =&
A7 aE 22874 (control) 8.tk AtulE @ Lol

O

A3 1% K-sorbate acetic acid 7t ZA7t 2

2 nte g s44555 bR HYE o= Ao v
=4 4dAE B A2t Pl 297 = (control) B ot
-
6
0.8t 5
4 &
L 3 ©
£
>
§ 0.6+ :(::J
g g
—_— 3]
£o.4} s
2w
0.2 1
o
0 i n 1 i 1
c K KtA  NaA NaM
Samples

Fig. 3. Changes of acidity during the fermentation of
Kimchi ot 20°C
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Fig. 4. Chonges of reducing sugar contents during the
fermentation of Kimchi ot 20°C
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Fig. 5 The results of 2nd day ond 4th day are
according to changes of sensory evaluation in Kimchi
samples to estimate the degree of maturity during the
fermentation ot 20°CISS*: Sensory scorel
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