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Abstract In this study, we produced kimchi with cooked Dioscorea batatas yam. Sliced kimchi cabbage,
processed white radish kimchi (kkakdugi), and whole kimchi cabbage were prepared with 3% Dioscorea
batatas, the nutritional and sensory properties were evaluated. The three types of D. opposita kimchi
showed energy content in the range of 35-40 kcal per 100 g, and no crude fat, saturated fat, trans fat,
or cholesterol was detected. Sodium content was 450-650 mg, with sliced cabbage kimchi showing the
highest concentration. The vitamin C content increased significantly after 28 days of storage, with the
sliced cabbage kimchi and whole—cabbage kimchi showing larger increases than the radish kimchi. All
three types of D. opposita kimchi showed high Ca, K, and Mg contents. The whole—cabbage kimchi
maintained salinity at a level of 2.38-2.72% from immediately after preparation to 28 days of storage
compared to sliced cabbage kimchi and radish kimchi. Sliced cabbage and whole kimchi cabbage
kimchi showed an increase in lightness and a decrease in redness with longer storage duration.
Compared to the control groups, the experimental groups (with added D. opposita) showed higher
yvellowness. The hardness of the three types of kimchi decreased with longer storage duration. In
sensory evaluation, there were no significant differences between the control groups and the
experimental groups.
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Table 1. The imgredients ratio of Kimchi prepared with 3% Dioscorea opposita cv.

DCK DRK DCPK
. Weight Ratio . Weight Ratio . Weight Ratio
Ingredients (2) (%) Ingredients (2) (%) Ingredients (2) (%)
Salted baechu Salted raddish Salted baechu
cabbage(80.97%) 1,000 80.97 (87.56%) 1,000 8741 cabbage(72.9%) 1,000 72.9
Sliced raddish - - Sliced raddish - - Sliced raddish 22.8 1.66
Welsh onion - - Welsh onion - - Welsh onion 11.6 0.85
Cooked rice 22.0 1.78 Cooked rice 10.0 0.87 Cooked rice 26.0 1.89
Muchroom | ) 1.70 Muchroom 9.2 0.80 Muchroom = 5 178
juice juice juice
Cooked 37.0 3.00 Cooked 343 3.00 Cooked 41.2 3.00
Jangma Jangma Jangma
Raddish juice - - Raddish juice - - Raddish juice 445 3.24
Red pepper | 5 2.43 red pepper | g 7 1.72 red pepper |6 3.35
powder powder powder
Salted shrimp 412 334 Salted shrimp 13.1 115 Spices(31 Salted shrimp 40.3 994
Spices extract Spices extract 8%) extract
(19.03%) Salt‘ gnchovy 419 334 (12.45%) Salt' gnchovy 131 115 Salt. gnchovy 10.3 294
Juicet Juicet Juicet
Salt whole Salt whole
Salt whole
- - anchovy - - anchovy 10.8 0.79
anchovy extract
extract extract
Crushed galic 19.8 1.6 Crushed galic 13.2 1.15 Crushed galic 22.9 1.67
Crushed ginger| 3.8 0.31 Crushed 3.2 0.28 Crushed 2.3 0.17
ginger ginger
Plum liquid 9.5 0.77 Plum liquid 13.1 1.15 Plum liquid 19.4 1.41
Sugar 9.5 0.77 Sugar 13.1 1.15 Sugar 19.4 1.41
Salt 2 0.17
Subtotal 235 Subtotal 144 Subtotal 372
Total | 1235 | 1000 Total | 1144 | 1000 Total 1372 | 100.0

DCK : sliced baechu cabbage Kimchi prepared with 3% Dioscorea opposita cv., DRK : processed white radish Kimchi(kkakttugi) with 3% Dioscorea
cv., DCPK : whole baechu cabbage Kimchi prepared with 3% Dioscorea opposita cv.
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A S 50 mL “8-8-3sto] 43§ vk Ca, Cu, Fe,
K, Mg, Mne ICP—OES(Thermo Scientific iCAP
6500 DUO ICP complete, USA) 71712 #2413} t).
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flow= 0.5 L/min, Analysis pump rate= 50 rpm,
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35~40 kcalo] % 2™, DCKi*¥} DRK*oll ]38 DCPK
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mg, DRKT-oll& 450 mg, DCPK- A X o+ 650mg
© 2 DCKT < DRKT < DCPKT o2 &2 &S
Bl

Table 2. Nutrition analysis of Kimchi prepared with 3%
Dioscorea opposita cv.

Nutrition( /100 g) DCK DRK DCPK
Energy (kcal) 35 35 40
Carbohydrate(g) 5(2%) 7(2%) 8(2%)
Sugar(g) 2(2%) 4(4%) 4(4%)
Fat(g) 0(0%) 0(0%) 0(0%)
Saturated fatty acid(g) 0(0%) 000%) 0(0%)
Trans fat(g) 0(0%) 000%) 0(0%)
Cholesterol(mg) 0(0%) 000%) 0(0%)
Protein(g) 2(4%) 1(2%) 2(0%)
Sodium(me) Gy ew) (@)

DCK : sliced baechu cabbage Kimchi prepared with 3% Dioscorea
opposita cv., DRK : processed white radish Kimchi(kkakttugi) with
3% Dioscorea opposita cv., DCPK : whole baechu cabbage Kimchi
prepared with 3% Dioscorea opposita cv.
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Fig. 1. Vitamin C contents of Kimchi prepared with

3% Dioscorea opposita cv.
DCK : sliced baechu cabbage Kimchi prepared with 3% Dioscorea
opposita cv., DRK : processed white radish Kimchi(kkakttugi) with 3%
Dioscorea oppositacv., DCPK : whole baechu cabbage Kimchi prepared

with 3% Dioscorea opposita cv.
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Table 3. Mineral contents of Kimchi prepared with 3%

Dioscorea opposita cv. (mg/100 g)

Grup? DCK DRK DCPK
Ca 82.36 49.63 71.52
Cu 0.06 0.05 0.06
Fe 0.42 ND? ND

K 276.16 312.50 249.93
Mg 37.95 21.73 39.09
Mn 0.19 0.09 0.15

P 5.48 5.76 5.51

D" Abbreviation are referred Table 1
2 ND : Not detected
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Table 4. Changes of saltness of Kimchi prepared with
Dioscorea opposita cv. during storage 4C

Storage time(days)

Group”
0 14 28
CCK 1.7240.012<® 3.17£0.00° 3.07£0.00?
DCK 1.7340.01° 2.2340.01° 1.64%0.00°
CRK 1.9440.01° 1.9440.00° 1.7640.00
DRK 1.89+0.00° 1.87+0.01° 1.78+0.00?
CCPK 2.55+0.01° 2.29%0.01¢ 2.43%0.01¢
DCPK 2.47+0.01% 2.7240.01% 2.38+0.00%
D CCK : sliced baechu cabbage Kimchi, DCK : sliced baechu cabbage

Kimchi prepared with 3% Dioscorea opposita cv., CRK : processed
white radish Kimchi(kkakttugi), DRK : processed white radish
Kimchi(kkakttugi) with 3% Dioscorea opposita cv., CPK : whole
baechu cabbage Kimchi, DCPK : whole baechu cabbage Kimchi
prepared with 3% Dioscorea opposita cv.
2 Mean%S.D.
% Values with different alphabet within the column indicate
significant difference at p<0.05 by Duncan’s multiple range test.
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Table 5. Color parameters change of Kimchi prepared with 3% Dioscorea opposita cv. during storage 4C

L a b
Group”
Oday l4day 28day Oday l4day 28day Oday l4day 28day
CCK 46.940.187%  72.740.91°  91.6+0.11* | 1.8940.05*  1.40+0.87*  0.3420.01" | 9.09+0.24° 15.3+7.34>  4.97+0.01¢
DCK 49.640.21¢ 78.5244.55"  91.9£1.34* | 1.89+0.06* 0.2240.11°  0.36+0.04° | 9.0940.26° 20.84+0.28°  3.65%0.11¢
CRK 53.4+0.48° 73.641.37¢  91.6+0.11° | 1.68+0.25"°  0.61£0.04°  0.52+0.01¢ | 1.35+0.38%  6.20+0.45"  3.2340.01°
DRK 53.3£0.52¢ 88.741.58"  85.7£3.17° | 0.86+0.04°  0.68+0.04*  0.07+0.01¢ | 1.34+0.81¢ 13.5+0.49°  2.7940.02¢
CPK 47.840.19¢ 66.6+£3.04°  92.0£1.53" | 3.07+0.01"  2.3840.02°  0.7740.00% | 11.340.15°  22.6+0.32"  6.37£0.07¢
DCPK 47.740.15¢ 66.0+2.06°  88.741.04" | 3.07+0.16°  9.2140.05"  0.49+0.09° | 11.3+0.10° 45.9+0.46°  4.6740.54¢

D' Abbreviation are referred Table 4.
? Mean%S.D.

3 Values with different alphabet within the column indicate significant difference at p<0.05 by Duncan’s multiple range test.
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Table 6. Changes of hardness of Kimchi prepared with
Dioscorea opposita cv. during storage 4C

Storage time(days)

Group”
0 14 28
CCK 434.5+164.5%% 70.9+12.8" 28.746.66"
DCK 390.3£56.5° 55.148.9° 36.0£4.99°
CRK 379.5+129.9° 95.7424.2¢ 30.046.15¢
DRK 339.5+169.6 186.5+13.3"  142.3+36.8"¢
CCPK 319.9439.9 77.849.07" 52.2411.7"
DCPK 336.4%56.9° 50.2422.9° 49.0+9.52°

D" Abbreviation are referred Table 4.

? Mean£S.D.

# Values with different alphabet within the column indicate
significant difference at p<0.05 by Duncan’s multiple range test.
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Table 7. Sensory evaluation of sliced baechu cabbage Kimchi prepared with Dioscorea opposita cv. during storage 4C

Storage time(days)

Items Group”

0 14 28
oo CCK 6.2040.84Y5% 6.60+0.89 6.00+0.71
DPIC
piey DCK 6.00+1.41 6.80+1.30 5.60%+0.55
Salt CCK 6.2040.45% 5.20+0.84° 6.40+0.89°
altness
DCK 6.40+0.55° 6.40+1.14° 6.80+0.84%
Sweet CCK 5.60+0.54% 5.00+1.22¢ 6.40£0.54
eetness
. DCK 6.60+1.14° 5.2040.84" 6.80%1.30
— CCK 6.00+1.008 5.60+0.54 6.20%+1.30
mami
DCK 6.40+1.14 6.20+1.64 6.60+1.34
Sour tast CCK 5.2040.83% 5.8940.44 5.40%0.89
Sour taste
DCK 5.40+1.14 6.20+1.64 6.00+1.87
Cool tast CCK 6.20%1.64N 6.00£0.70 5.20%+0.44
00l taste
DCK 5.60%0.89 6.3241.22 6.00+1.22
Overall CCK 6.00+1.22% 6.20+1.30 6.20+1.09
acceptability DCK 6.60+0.89 6.60+1.52 5.80%1.30
Col CCK 5.4041.14™ 5.60+1.34 6.00%0.70
olor
DCK 6.20+0.84 6.00+1.58 6.40+1.14
- CCK 6.20%1.30% 5.00£0.10 5.60+1.14
avor
DCK 6.00+1.00 5.80+0.44 5.80+0.44

U Abbreviation are referred Table 4.
2 NS : Not significant
¥ Mean£S.D.

Y Values with different alphabet within the column indicate significant difference at p<0.05 by Duncan’s multiple range test.
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Table 8. Sensory evaluation of white raddish Kimchi(kkakttugi) prepared with Dioscorea opposita cv. during storage 4C

Storage time(days)

Items Group®
0 14 28
oo CRK 6.2041.48Y? 5.60%0.54 5.20+0.83
OPIC
picy DRK 5.20+0.83 5.80+0.84 5.80+0.45
Salt CRK 6.40£0.54%9 5.60£0.89° 5.60£0.54°
altness
DRK 5.404+0.89° 6.00+0.70? 5.00+0.71°
Sweet CRK 6.2041.64% 6.2241.70 6.20+1.64
eetness
v DRK 6.60+1.34 6.40% 0.15 6.24%1.60
Ui CRK 6.00+1.41% 6.20+1.64 5.80+1.60
framt DRK 6.44+1.54 6.20+1.64 6.40+1.51
Sour tast CRK 5.6241.30% 5.80%1.30 6.20%0.64
o I tas
our taste DRK 5.000.10 5.60+1.34 5.58+1.28
Cool tast CRK 4.80+1.09% 5.20%0.44 4.60+0.54
00l taste
DRK 5.00+0.70 5.40+0.89 5.00+0.18
Overall CRK 5.60+ 1.67™ 6.60+ 0.89 5.40% 1.14
acceptability DRK 6.20 +1.30 6.80+ 0.44 6.60+ 1.14
Col CRK 5.40+0.89™ 5.60+1.51 5.20+0.44
olor
DRK 6.00+1.22 6.20+1.30 6.00+1.58
- CRK 4.9940.64™ 5.00%0.70 5.0240.71
r
Vo DRK 5.80+0.83 5.20+1.09 5.00%0.58

D" Abbreviation are referred Table 4.

2 NS : Not significant * Mean%S.D.

Y Values with different alphabet within the column indicate significant difference at p<0.05 by Duncan’s multiple range test.

Table 9. Sensory evaluation of whole baechu cabbage Kimchi prepared with Dioscorea opposita cv. during storage 4C

Storage time(days)

1)
Items Group 0 11 78
o CCPK 5.40£0.89% 5.00+0.54 5.20%0.44
opey DCPK 5.28+0.56 5.40£0.54 5.2040.47
st CCPK 6.00£1.41% 6.40%0.57 5.40+1.14
n
alness DCPK 5.6040.54 5.80£1.09 5.60%0.89
Sueetness CCPK 5.20% 1.30° 5.00% 0.18 5.00.70
Wi
DCPK 4.80+0.83 5.44%0.54 5.2040.84
Unmami CCPK 5.60+0.89% 5.00£1.00 5.80+1.48
mami
a DCPK 5.60+1.51 6.00+1.87 5.80+1.30
Sour tast CCPK 5.2041.30% 5.80+1.64 5.20+1.30
our taste DCPK 6.00+1.22 6.60£0.89 5.80+1.48
Cool tast CCPK 5.60+0.54% 5.4040.54 4.80+0.44%
001 taste DCPK 5.00£0.71% 6.00£0.69° 5.60+1.14°
Overall CCPK 5.8040.44% 5.40+0.54 5.44%0.57
acceptability DCPK 5.8010.83 5.9240.44 5.60%0.89
Color CCPK 6.2040.44Y 5.00+1.22 5.44+0.89
%0 DCPK 5.80+0.83 5.40+40.54 5.4040.89
. CCPK 6.4040.54% 5.40+1.14 6.2040.83
vor
Vo DCPK 6.00£1.22 5.60+1.34 5.8040.83

D" Abbreviation are referred Table 4.

? NS : Not significant * Mean%S.D.

Y Values with different alphabet within the column indicate significant difference at p<0.05 by Duncan’s multiple range test.
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