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Quality Characteristics of Gat Kimchi Added with Cheonnyuncho
Water Extract during Cold Storage

Bok-Mi Jung1 and Kyung-Ah Han®

!Division of Food and Nutrition/ Human Ecology Research Institute and
ZDepartment of Material and Biochemical Engineering, Chonnam National University

ABSTRACT In this study, quality characteristics of three different kinds of Gat Kimchi, added with Cheonnyuncho
fruit (C-fruit) water extract, Cheonnyuncho cladodes (C-cladodes) water extract, and without Cheonnyuncho water extract
(control group), were investigated during storage for 80 days at 5£1°C. In terms of mineral content of Gat Kimchi,
C-fruit group showed higher calcium and zinc contents than the control group, whereas Cheonnyuncho groups showed
higher iron content, and C-cladodes showed higher potassium content than the control group. The pH was mostly
higher in Cheonnyuncho groups than in the control group until 40 days of storage, whereas the pH of the C-cladodes
group significantly decreased after 60 days. On the other hand, titratable acidity showed the reverse tendency during
storage. Hunter’s color L, a, and b values all increased during the storage period. The hardness value was significantly
higher in Cheonnyuncho groups than in the control group after 40 days of storage, and hardness value of the C-fruit
group was significantly higher than those of the other groups after 80 days of storage. In terms of sensory evaluation,
there was no significant difference between the control group and Cheonnyuncho group during fermentation. As a
result, the study suggests that addition of C-fruit extracts increase nutrition and function of Gat Kimchi during storage.

Key words: Cheonnyuncho water extract, Gat Kimchi, quality, cold storage
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Table 1. Formulas of Gat Kimchi added with hot water extract

of Cheonnyuncho (unit: g)
Ingredient Control” C-fruit? C-cladodes®
Bottled water 46 0 0
Hot water extract of 0 46 46
Cheonnyuncho
Salted Gat 70 70 70
Dried and powdered red 4.0 4.0 4.0
pepper
Ground raw red pepper 4.0 4.0 4.0
Fermented anchovy sauce 12.0 12.0 12.0
Ground garlic 1.2 1.2 1.2
Ground ginger 0.6 0.6 0.6
Ground onion 1.4 1.4 1.4
Germinated brown 0.8 0.8 0.8
glutinous rice flour
Ground pear 2.3 2.3 2.3
Ground apple 2.3 2.3 2.3
Roasted sesame 1.4 1.4 1.4
Total 146 146 146

UControl: no Cheonnyuncho.
IC-fruit: hot water extract of Cheonnyuncho-fruit.
C-cladodes: hot water extract of Cheonnyuncho-cladodes.
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HNO; 10 mL, 60% HCIO, 3 mLE # 3+ & Fwa]2d uj71=

ZFEA AL B A gE YA 5
(e}

M nitric acid 8% 8 mLE F3ll 94 &4 S FF=A(AA-
6501GS, Shimadzu, Kyoto, Japan)® #413}% t}.

3z =3
Al F7e ddx 2HA Az § 521°Ce] BEastA
0, 20, 40, 60, 80LdA el Bl=d =719 ZAAAE =71
Qlo] wAlsHE B8 Rheometer(COMPAC-100, SUN
Scientific Co., Ltd., Tokyo, Japan)Z o|&3lo] A%
(hardness)E& 7433t 54 %72 distance 5 mm,
plunger diameter 15 mm, adaptor type circle, table speed
60 mm/s, load cell(max) 2 kg?] ZHo = ZA3}3 o,
BE AEE 103 wrEste] Haahe ARkl
ME =™
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Arjol M5e 2719 AAAS olgae] A% 29l

< A=A (Colori-Meter JC 801S, Color Techno
System Corporation, Tokyo, Japan)& AF-&3}e] Lzk(H
), agt(+ A E/-5%) b+ S /- e)E T Al
29 103] HAskdeh. ol w) ARE-FF 7 WA (standard
plate)®] Lgk-& 98.48, agke 0.14, 71| 3L bt -0.419]
Ak,

AUzl pH L AE £
Sgel A7 AR 50 g PhAE F ol hshe] pHi

2ol pH meter(420A, Orion Co., Beverly, MA, USA)
2 43891, A Atee 2R of 3 10 mLE #3)
0.1 N NaOH & o 2 pH 8.3°] & wj7}x] & 4slo] AH|E
0.1 N NaOH 89} AH|gS -3 § lactic acid(%, w/w)

2 3habsle] BAIETE BE A8 e 33 wHEste] HE
< o] &3tk
2HsEIt

W53 7= Park 5(29)2] ZAX] Ao A A4 &
2091} 409 Alolo| A E7} 7 Agslevta YERG
Aig aHsiglem, 2099 409 ol wi& sk, AUk, vl
A AZE WA, HEEA Fold 5 Hedonic scale(9%H

ZAAE 5E1°CAA AFSHEA 809 Bk 209 A0
= Rke] 342 S4Sh Age] 20T BAS 2

90 mL PBSE ©o]8&3le 10w g
MACRO Homogenizer, Kennesaw,
%o Y gog woE S4aT. 7 v 34

Table 2. Proximate composition of Gat Kimchi added with
Cheonnyuncho water extract of during the storage at 5+1°C

(unit: %)
Control" C-fruit C-cladodes
Moisture 86.15+0.08"7%  85.97+0.46 85.75+0.39
Crude protein  4.09+0.31™ 4.05+0.08  4.3040.53
Crude lipid 0.91+0.11™ 0.95£0.09  0.86+0.02
Crude ash 4.02+0.01°" 4.07+0.01°  4.71+0.02°
Carbohydrate 4.83+0.38"° 496+0.43  4.38+0.90
See Table 1.

DAll values are meantSD (n=3).

INS: Not significant.

“Means with different letters in the same row are significantly
different at P<0.05.

0.1 mLE De Man, Rogosa and Sharpe(Difco Laborato—
ries, Detroit, MI, USA) LA sjx]o]] EF35}o] =tslal
35+1°Co] wk7]o A 24~48A17F BoF w3k & A H

Ag5E 99

SAH X

Ay Ato]| st FTAIHEl= SAS package program
(ver 9.2, SAS Institute Inc., Cary, NC, USA)S o]&3}9]
Bt FFAAE el o, 72 ATt 31 freld A3

22t % D
AAUX[2] XME7|ZH| E UubEYEnr 2I|E S
ZAAE YA El 5+1°Col A 80Y E<oF A&7z =
dutg i3 5714 s 543 A7 Table 2, 33 &
t} Kim 5(26)2 45X 9] gro] 714 &2 A 47]7ko]
A% 5°C 7|#o.2 20~40¥ A=t s1gloy, 77
A& A3 g} Ao = s Aol 715 AES HUME
S-S o A7 AFHASFE Ao nZ B AT
A= A 40 Ao dutd B3} Fr)4 s 543615
of. dut RO A4S 23 8-S A3 R, U, 22
W, gt s S glxvd ddx 4 FEE WU
(o]st ez H7to 2 3 Apolof 2fol7}F YERA] 29k

Table 3. Mineral contents of Gat Kimchi added with Cheonnyuncho water extract during the storage at 5£1°C (unit: mg/100 g)

Control” C-fruit C-cladodes F-value
Ca 147.00+£10.94%9% 163.00+8.25° 152.00+£10.87° 16.96"
Fe 0.774+0.20° 1.14+0.06 1.14+0.07° 7.85°
K 359.50+28.28° 362.47+16.02° 416.0+9.16° 7.98°
Mg 35.74+10.24™%Y 39.33+12.39 32.2148.12 0.35
Zn 0.46£0.03" 0.52+0.02° 0.44+0.02° 8.06"
Na 1,368.93+91.4™ 1,489.67+160.81 1,393.60+210.76 0.47

USee Table 1. PAll values are mean+SD (n=3).

Means with different letters in the same row are significantly different at P<0.05.

?NS: Not significant.
P<0.05.
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Fig. 1. Changes of pH in Gat Kimchi added with Cheonnyuncho
water extract during the storage at 5+1°C. MeantSD (n=3).
Means with different small letters within the same treatment
are significantly different at P<0.05 by Duncan’s multiple range
test. Means with different capital letters within the same storage
period are significantly different at P<0.05 by Duncan’s multi-
ple range test.
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Fig. 2. Changes of acidity in Gat Kimchi added with Cheonnyuncho
water extract during the storage at 5£1°C. MeantSD (n=3).
Means with different small letters within the same treatment are
significantly different at P<0.05 by Duncan’s multiple range
test. Means with different capital letters within the same storage
period are significantly different at P<0.05 by Duncan’s multi-
ple range test.
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Fig. 3. Changes of Hunter color L value in Gat Kimchi added
with Cheonnyuncho water extract during the storage at 5+1°C.
Mean+SD (n=10). Means with different small letters within the
same treatment are significantly different at P<0.05 by Duncan’s
multiple range test. Means with different capital letters within
the same storage period are significantly different at P<0.05 by
Duncan’s multiple range test.
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Fig. 4. Changes of Hunter color a value in Gat Kimchi added
with Cheonnyuncho water extract during the storage at 5+1°C.
Mean+SD (n=10). Means with different small letters within the
same treatment are significantly different at P<0.05 by Duncan’s
multiple range test. Means with different capital letters within
the same storage period are significantly different at P<0.05 by
Duncan’s multiple range test.
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Fig. 5. Changes of Hunter color b value in Gat Kimchi added
with Cheonnyuncho water extract during the storage at 5+1°C.
Mean+SD (n=10). Means with different small letters within the
same treatment are significantly different at P<0.05 by Duncan’s
multiple range test. Means with different capital letters within
the same storage period are significantly different at P<0.05 by
Duncan’s multiple range test.
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Fig. 6. Changes of hardness values in Gat Kimchi added with
Cheonnyuncho water extract during the storage at 5+1°C. Mean
+SD (n=10). Means with different small letters within the same
treatment are significantly different at P<0.05 by Duncan’s mul-
tiple range test. Means with different capital letters within the
same storage period are significantly different at P<0.05 by
Duncan’s multiple range test.
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Table 4. Sensory evaluation of Gat Kimchi added with Cheon-
nyuncho water extract during the storage at 5+1°C

Control" C-fruit C-cladodes

Taste 541399 47417 54+1.4
Sour taste 5.0£1.9™ 4.8+1.9 5.0£1.8
Hot taste 43+1.4" 43+1.4 3.9+1.4
Texture 48+13" 4.9+1.6 4.6x1.5
Flavor 52413 5.2+1.2 5.0+1.2
Color 5.4+1.4™ 5.1+1.2 4.6+1.5
Overall preference 5.4+1.7° 4.7£1.3 5.2+1.3
1)See Table 1.

All values are meantSD (n=10).
INS: Not significant.
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