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The Quality Characteristics of Kimchi as Affected by
the Addition of Xanthan Gum

Woo-Po Park
Division of Food Science, Masan College, Masan 630-729, Korea

Abstract

Xanthan gum (XG) was investigated for use as a thickening and stabilizing agent in kimchi during fermentation
at 10°C. The mixing ratios of XG to salted Chinese cabbage were 0.1, 0.3 and 0.5%. Quality characteristics of kimchi
such as pH, titratable acidity, reducing sugar content and microbial loads were measured. pH and reducing
sugar content showed abrupt decreases after 5 day lag time until 20 days, while titratable acidity steadily increased
during fermentation. The addition with 0.5% XG retarded the change rates of pH and titratable acidity showing
the slowest change. Kimchi samples added with 0.1% and 0.3% XG maintained a higher reducing sugar content
during the whole fermentation period of 30 days. Microbial loads showed an abrupt increase from 5 to 10 days,
and maintained a nearly same load thereafter. Kimchi sample added with 0.3% XG showed better scores in

color, aroma and taste.
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Fig. 1. Changes in pH of kimchi added with xanthan gum
during fermentation at 10°C.

—@—: control, —l—: 0.1% xanthan gum, —A—: 0.3% xanthan gum,
—4— 0.5% xanthan gum.
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Table 1. Changes in microbial flora of kimchi added with
xanthan gum during fermentation at 10°C

Total microbial  Lactic acid

Treatment P;arrrrllele(ndtztlo)n count bacteria

VS [og(CFU/MmL)] [log(CFU/mL)]

0 6.90 415

5 787 759

10 8.81 8.76

Control 15 8.47 8.39

20 8.48 8.17

% 8.73 8.49

30 852 792

0 6.83 438

5 8.23 8.23

10 870 8770

Xa“tgiﬂ;)g“m 15 871 859

20 856 8.38

% 879 8.40

30 863 7.93

0 6.04 404

5 8.14 811

10 8.86 852

Xamgg;) gum 15 874 869

2 850 8.40

%5 874 8.48

30 852 8.16

0 5.90 430

5 763 759

: 10 8.96 8.94

Xantgg{% gum 15 8.91 878

: 20 857 8.42

%5 870 8.45

30 831 8.23

1.2
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Fig. 2. Changes in titratable acidity of kimchi added with
xanthan gum during fermentation at 10°C.

—@— control, ——: 0.1% xanthan gum, —a—: 0.3% xanthan gum,
—&— 0.5% xanthan gum.
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o2 AT} Foken, 05% HrFErt P gkt 18
U 7= 7)ol xanthan gum< #7138 7A$-ol&= d2FRo}
hAA o 2 24 gHeo] ¥ Kim 51008 X312 Ho}
xanthan gum 717} A2 9] $4 F A4l = v 2= &3}
£ AA o metA zelrl Q1E AR Azdr

= o} = xanthan gum< A 7}13F A1 § T2
A} gheko) =Tt EtthFig. 3). & HET= 1.70%
2 713 Y9k o ol xanthan gume 0.1%, 0.3% 4 0.5% 7}
gk A8l 1.95%, 1.80% ¥ 1.85%%t}. Xanthan gum-a—
05% A71g AP T SA4 5o F4% FAFe] i

veligou g Z Alg T o] 7]2tell o7k *&7}3}93‘4.
5hdve] ek Aol et FASA Faste Avle
tha 2] & ehlgl ot $4 264 7AA = AA 2 7
23tk Xanthan gum$ H71E A= 54 71T 5 A
ZrRc) 3] el diAlA o2 ke, ol A A

o] ¢} = u] Y Bof }5}ed xanthan gumo] L Eal|=le] A
2 4 sl Bl 9% AR AE AL BRA BT
71ol xanthan gume A7} A= &4 7|7ke] A A

o wha} Ge|del Fuko] A diclr} FIbstE =, o] A
1A 7} A e Fato] 49 2422 xanthan gum®}
Zre 2Rt A7} 7R al = 7] wl Folwka sl thH10).

S04 o Hakgao| wst
A2 G AFolle A2 Fa57H P B3en, xan-
than gum?] Ar}eko] B2 AP FLd$E Fw7F Ao
(Table 1). 4 10474 & 7571 FAsH Z27bstge
1 o] Fefl e i A2 o 2 ghAstl ) o] 9} o] FF 4L

2.5

Reducing sugar content (%)

0.0 1 L i L L

0 5 10 15 20 25 30
Fermentation time (days)

Fig. 3. Changes in reducing sugar content of kimchi added
with xanthan gum during fermentation at 10°C.

—@— control, ——: 0.1% xanthan gum, —a— 0.3% xanthan gum,
—&—: 0.5% xanthan gum.
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Table. 2. Viscosity of the juice extract of kimchi fermented
at 10°C for 10 days

Treatment Viscosity (cp)
Control 0.6
Xanthan gum 0.1% 1.2
Xanthan gum 0.3% 2.5
Xanthan gum 0.5% 53

FA A 718 A7) pHoF FA 3] 7HAad A7) A A3t
ek 77 FF AFE AT deh tha Aol gle
v 2F4nc) gaE47) 100 CFU/mL A% A4} 23y
%4 717ro] AFAF ) wel FF5o] Ay g E
uehigeh o) 1A A A4 ARl 3 4 FF
o] 3714 vl AEEo] A7} AP FAastn AT

Zo] Z7h917) wWEelehn AzHt,

108 €432 715 3N A %= xanthan gume 0.5%
71 A7 271 8l o)A & 3h-& Yehiglch
(Table 2). =& Kim $(10)9] 232 R4 xanthan gum+
725719 4 FAx A5 Wty A VehdA] ehobA
ZAA o AHg-sl7] ol Aegdd A A=ty vt 2y
xanthan gum 3 7}3o] B-& 7ol HErt FobA A
A Bo] A9 gloiA £ glow g Abgekg A -}
3 Aoz A} 71 x9 W2-L xanthan gums 37k
AQT7F fEFRo 2 A eE ehisl e, 0.3% A7t
F7} 714 % 4E eI RATHTable 3. B Aol S1o14]
% xanthan gum H7F7F AR o2 F& H5+E B
v, 05% H7} 771 342 7P & A5E el gl B2
] 27, xanthan gum 0.1%, 0.3% H7+77} 742 274 & 2%
20, 05% A7 2182 9o /M e A Bl

oAbzt zro] 72| WAl ol 24 A A 24 xanthan gum
& Arhsta $AsEA 4 W3S 248 A3} xanthan
gum2 A7} AP FE djz2Fuct F& pHeb 32 A A4
=& Jehyglen, 399 FHFE £ 02 vehy
=3 5A 104 EAT A= 2T Ro 52 4w v
e} A A 2A AFE B3 8hs o R vEigt o
gt} 28 A=Al e Byt Ao A= xanthan gums
03% A7 AP g ez 52 H5E 2o 3A

Table 3. Sensory evaluation of kimchi fermented at 10°C for
10 days

Quality attribute”

Treatment
Color Aroma Taste
Control 29° 2.9° 2.7°
Xanthan gum 0.1% 3.4 29° 2.7
Xanthan gum 0.3% - - 3.7% -~ 3:3° 2.7°
Xanthan gum 0.5% 3.1% 3.4° 212

) . . .

11\/.[eans with different letters in each column are significantly
different at the level of 0.05 of significance as determined by
Duncan’s multiple range test.
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