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Physicochemical and Sensory Characteristics of Kakdugi
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Abstract

Effect of different levels (0, 0.05, 0.15, 0.25%) of xanthan gum on kakdugi fermentation was investigated by
analyzing physicochemical and sensory characteristics during fermentation at 20°C. During fermentation, pH
was maintained higher, and total acidity and number of lactic acid bacteria, maintained lower in xanthan gum
groups, especially in 0.05% addition group than control. Free sugar amount were higher in xanthan gum groups
than control, and glucose and fructose which were the major free sugars, decreased rapidly during fermentation,
whereas mannitol increased in all samples, especially in xanthan gum groups. Liquid content of kakdugi was
smaller in 0.05% xanthan gum group than control. Viscosity of kakdugi liquid decreased rapidly whereas initial
viscosity was maintained in xanthan gum groups. Hardness decreased during fermentation, but at the 7th day
of fermentation was higher in 0.05% xanthan gum group than control. The result of sensory evaluation shows
that there were no significant difference in sour odor, moldy, sour taste and savory taste among samples. Starch
taste was higher in 0.15% or 0.25% xanthan gum, but there is no difference in 0.05% group, compared to control.
Overall preference until the 5th day of fermentation, xanthan gum group was not significantly different from
that of control but at the 7th day of fermentation, 0.05% addition group was significantly higher than control.
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Table 1. HPLC condition for free sugars of Kakdugi

Instrument: Pump: Waters millipore 510
Autosampler: Waters 717 plus
Detector: Waters 410 Differential Refractometer
Integrator: Waters 740

Column: Biorad Aminex 87C (7.6 mm i.d.x30 cm)

Temp: 85°C

Solvent: Deionized & degassed water

Flow rate: 0.6 mL/min

Injection volume: 20 pL

Table 2. Condition of Texture Analyser for texture profile
analysis

Sample rate 400 pps
Force threshold 20 g
Distance threshold 0.5 mm
Contact area 38.47 mm’
Contact force 50 g

Pre test speed 10 mm/sec
Post test speed 10 mm/sec
Test speed 10 mm/sec
Strain 75%

Time 0.5 sec
Trigger type Auto @ 20 g




198 A b

748 F 20°ColA $AA71HA HAA LR pH W3S &
AE A7Z Fig. 1ol Jebedch £4 712k F x| pH
@3 AF 500192, A4 19 4022 43 F 54
3ol pH 3.7, 54 54| pH 3.6, A 744 pH 36°i
7129 B w279} AR 74 8- vhebuisd el §H4, xanthan
gum A7+ SAdo] AP =P pH7F FHAEw F2 o
Z73 feAbstdd oS4 A 717 Bot t 2ol v) &) pHot
=9} o ] A7)}3t xanthan gum®) FE7 o= 2 A7} §ls
t}. Xanthan gum 37} 245719 4 £ 4% HEE Fig. 2¢]

55

0 1 2 3 4 5 6 7
Fermentation period (day)

Fig. 1. Changes in pH of kakdugi added with xanthan gum
during fermentation at 20°C.
&: 0%, W 0.05%, A: 0.15%, @ 0.25%.
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Fig. 2. Changes in total acidity in kakdugi added with xan—--
than gum during fermentation at 20°C.
¢: 0%, B 0.05%, A® 0.15%, @: 0.25%.
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Fig. 3. Changes in total viable cell (Lactobacilli) count of
kakdugi added with xanthan gum during fermentation at
20°C.

& 0%, | 0.05%, a: 0.15%, @: 0.25%.
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Table 4. Changes in free sugars of kakdugi added with xanthan gum during fermentation at 20°C
Concentration of FpY Free sugars (mg/100 g)
xanthan gum (%) ’ Unknown 1 Unknown 2 Disaccharides  Glucose Fructose Mannitol Total
0 1.0 49 03 105 106 19 29.2
0 3 06 14 0.1 2.4 1.9 35 9.9
7 0.7 14 0.3 2.1 1.8 38 10.1
0 15 7.0 1.1 136 145 1.7 39.4
0.05 3 04 1.8 0.3 2.4 2.3 2.8 10.0
7 09 4.6 2.0 6.3 5.0 11.0 29.8
0 1.2 8.4 1.7 176 18.0 2.9 49.8
0.15 3 0.9 44 1.1 79 6.7 85 29.5
7 0.5 4.8 1.7 6.3 5.6 10.8 29.7
0 0.7 10.6 1.0 146 16.5 5.8 49.2
0.25 3 0.3 85 1.2 12.4 23.3 15.8 61.5
7 05 3.0 0.9 4.2 20.9 6.7 36.2

DFermentation period (day).
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Fig. 4. Changes in juice content of kakdugi added with xan-
than gum during fermentation at 20°C.
& 0%, B 0.05%, a: 0.15%, @: 0.25%.
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Fig. 5. Changes in viscosity of kakdugi added with xanthan
gum during fermentation at 20°C.
&: 0%, B 0.05%. a: 0.15%. @: 0.25%.
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Table 5. Changes in texture profile of kakdugi added with xanthan gum during fermentation at 20°C
Concentration of " L. o . .
xanthan gum(%) F.P Springiness Fracturability Adhesiveness Hardness Chewiness
0 A%062£037%Y  "82195+9550°  °-3188+35° /50,103+6917°  "3,187+2,272°
0 3 £0.30£0.17° £13,174++ 1,209° A-150+70° 50,758+ 622" P227+134°
5 "0.82+0.10° $11,340 750" A-146+42° 56,990+ 582° P519+201°
7 "0.62+0.30° "8,800+827° A-118+39° ®5,043+ 812" P333+245°
0 AB0.6210.37° A82 195 +9,550° B_3188+35° 450,103£6,917 43187 +2,272°
0.05 3 Bo.49+0.27® 812,004 £ 929° B 142+33° 510,588 +2,074° B463+3847
) 5 £0.90+0.30° 511,349+ 1,245° A-119t45° B2 184+ 1,220% B786 + 2507
7 AB().66 +0.33" B2 075+ 1,120 A-g7+58" Bg,733+389° Bgr0+271°
0 A40.62£0.37° A82 195+ 9,550° B_3188+35" 450,103 +6,917 A3187+£2272°
015 3 A0.7310.29" 514,191+ 1,468 A_195+12° 511,327 +£3,042° Bgg7+390°
) 5 40.78+0.25° B11,555+1,197° A_214+141° Bg 306+ 1,079% B701+ 3047
7 20.72+0.35° B3 267+ 4,032° A_116+46° 87634+ 277 B476+250°
0 A06210.37 482,195 9,549 B_3188+349° 450,103+6,917° A3187+2272°
025 3 A0.53:0.35" #13,856 + 761" A-142+48° F11,325+798" U548+ 414°
) 5 £0.90+0.02° B9 356 + 4,689 A_102+42° 53964+ 1,238° Br78+2217
7 40.79+0.26° B9 546 + 9527 A_gR+16" 87517+ 986" B566.+ 2507

UFermentation period (day).
2)Any two means in the same column (among fermentation time) followed by the same superscripts are not significantly different
(p<0.05) by Duncan’s multiple range test.
3)Any two means in the same column (among treatments) followed by the same superscripts are not significantly different (p<0.05)
by Duncan’s multiple range test.

Table 6. Sensory characteristics of kakdugi added with xanthan gum during fermentation at 20°C

Concentration Odor Taste Texture
of xanthan FpPY Appear- Viscosity — Over-all
um (%) ance Sour Moldy Sour Savory Starch Hardness Fractruabirity Preference
0 B50+20* B13+08% CL1+15 PL1z07 B2lx24 “5+26° “%69+t21° 47913 M2+14  B35+26°
0 3 M57+160 6617 23117 %6712 %6119 B22+14 B43+13F P40+120  Pae+1F  %69£12
5 %69%120° %3122 B47x19 %4718 “56+18 PL1+07° 3518 33t16°  PA0£17  f54*18°
7 MIT21 %4122 f64r21® 55423 M9£23 20415 W11y 2012 25+16°  B1+18
0 B45%22 1309 C1L1+12* PL1105 PLotl12t “s6+21° “9t14 M72+13F Mo*1s  35x16°
005 3 %517 %6518 92%11° %63T16 “62+20° B37+21® 453117 %50+11° Bexil® %66%16°
: 5 M6Ex09* %6019 B40x18 58%20° "55+21* Pogr18° B5119° P39+197 Y44x190 B3E1T
7 M73x14 %65+20° "54+20" 59125 M6+21° 9£15 MH1+18° B4x15 BR*15 Har41T
0 Bo7=17 Bi4£11° 1014 PL1£09 Pler14 M66134 M8T20° M3t1F  “eetlE  24x14
015 3 %1E1& 54422 M5+12 M59t16 5617 Ba0+250 MBe4T1l® P43+18  B6+20°  “64x21°
' 5 “67+17® “63+14° P3g+17 “55t2pt “seror P31+23 Msgtar f4ii7 71T 51T
7 M3x12 “66*1& "58+22° “58r24 fs1f27 19EL4 B1*16® P30+08°  25+10° FBT+16”
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Fermentation period (day).
'))Any two means in the same column (among fermentation time) followed by the same superscripts are not significantly different
(p<0.05) by Duncan’s multiple range test.
3)Any two means in the same column (among treatments) followed by the same superscripts are not significantly different (p<0.05)
by Duncan’s multiple range test.
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