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Quality Characteristics and Antioxidative Activities of Majakgwa with added Turmeric Powder
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Abstract

This study was carried out for the purpose of inquiring into the effects on shelf-life, quality characteristics and antioxidative activities of
Majakgwa with regard to the use turmeric powder at varying concentrations in the recipe. Chemical composition analysis showed that the
contents of crude fat, crude protein and carbohydrates are high in turmeric powder, With an increase of the amount of turmeric powder used
in Majakgwa recipes, dough pH was higher than that of the control group. Antioxidative —activities were the highest in the groups with 3%
and 9% turmeric powder content, and the value increased largely after 12 days of storage. Excellent antioxidative activities were observed
in the 6% turmeric content group, For recipes with turmeric contents of more than 15%, oxidation was accelerated from early on in storage.
The hardness, brittleness and bitterness increased significantly with the increase of the turmeric content. The intensity, chromaticity, crunch
and intensity of the surface colors, all increased significantly with the increase of turmeric content . The general preference ratings for
Majakgwa with added turmeric was highest for the 9% content recipe. Over all Majakgwa recipes with 6~9% turmeric powder content were
found to ideal.
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Table 1, Formulas of Magjakgwa added with turmeric powder

Sample”

Ingredient(g)  Control  TP1 P2 TP3 TP4 TP5
(0%)  (3%)  (6%)  (9%) (12%)  (15%)

Wheat flour 100 97 94 91 88 85

Turmeric powder 0 3 6 9 12 15
Salt 1 1 1 1 1 1
water(%) 45 45 45 45 45 45

Y Control : Maejakgwa containing turmeric powder(0%)
TP 1 : Maejakgwa containing turmeric powder(3%)

TP 2 : Maejakgwa containing turmeric powder(6%)

TP 3 : Maejakgwa containing turmeric powder(9%)

TP 4 : Maejakgwa containing turmeric powder(12%)
TP 5 : Maejakgwa containing turmeric powder(15%)
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Table 2, Composition of turmeric powder (unit:%)
Composition Moisture Crude fat curcumin (mg%) Carbohydrate Crude protein Ash
Turmeric powder 1.99%0.29 13.21£0.55 6.31£0.07 72.90£0.44 6.40%+0.18 5.50%+0.03

All values are mean * SD
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Table 4, Hunter color L, a and b value of Turmeric — Magjakgwa
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Table 6, Changes of acid value in lipid extracted from Turmeric — Magjakgwa during the storage at 60°C (KOH mg/g)
storage(day)
Ratio of additional (%)
0 3 12 24 F-Value
Control (0%) 0.35+0.01" 048+0.02" 0.65+0.03 3174005 13.21+0,05 7043750
TP1(3%) 034%0.02" 0.40%0,02" 0.53+0.02 2.85+0,03" 816%0.05" 4739380
TP2(6%) 0.35+0.01" 041+0,01" 0.54+0,02 2.92+0,02" 9254005 74655.60
TP3(9%) 0.35+0.03" 039002 0544002 2.90+0.07"" 9.26+0,02" 33463.00"
TP4(12%) 035001 041£0,01" 0.620.02" 295+0.02" 10.87+0,03" 186679.00"
TP5(15%) 0.35+0.01" 041+0,01" 0614001 2.94+0,02" 11.26+0.03™ 209656.00"
F-Value 0.10 1516 2300 24.09" 6659.08"
USample at the same as in Table 1.

2) a-e

3)AD

¥ Mean * standard deviation
(0,05, " pc0.01, " pC0.001

Means in a column followed by different superscripts are significantly different at p{0.05 by Duncan's multiple range test.
Means in a row followed by different superscripts are significantly different at p{0.05 by Duncan's multiple range test.
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Table 7. Changes of peroxide in lipid extracted from Turmeric — Maejakgwa during the storage at 60°C (meq/kg)
Ratio of additional storage(day)
(%) 0 3 12 24 F-Value
Control (0%) 2.92+0,03" 12.69+0,04” 18.64+0,04° 26.60+0.04" 40,16%0.04™ 484480

TP1(3%) 2.34+0,04" 9.52+0,05" 15.25+0,04 2059+0,05" 28.40%0,05™ 166477.00"
TP2(6%) 1.70£0,02" 6.19%0,07" 10.60+0,02 14.8840.05" 19.50%0,06" 6941540
TP3(9%) 2,58+0,02" 11.84%0,02" 14.60+0,03° 18.65+0.05" 26954007 13400500
TP4(12%) 2.78+0.03" 14.69%0,04™ 20.01%0.06 23.11%0,05" 31.25+0,05" 181814.00
TP5(15%) 32140,03" 16.62+0,07" 23714003 27594004 39204005 260091.00"
F-Value 11.02” 17681.80 46545.60 35167.70 7150880

Sample at the same as in Table 1.

Mean £ standard deviation
Y "pc0.05, " p0.01, 7 p(0.001
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“F Means in a column followed by different superscripts are significantly different at p<0.05 by Duncan's multiple range test.
* Means in a row followed by different superscripts are significantly different at p<0.05 by Duncan's multiple range test.
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Table 8. Changes of TBA value extracted from Turmeric — Magjakgwa during the storage at 60°C 530nm(O. D)
Ratio of additional storage(day)
(%) 0 3 12 24 F-value
Control (0%) 1332003 184002 2.54+0,03% 3.26+0.04" 3.79+0.04" 339756
TP1(3%) 1.04+0.02% 1.36+0.04” 2.14%0,04° 2.68+0,02" 3174005 172497
TP2(6%) 0.84%0,03" 1.35+0,04" 1.93+0,04° 252+0,03" 3.010,02" 214795
TP3(9%) 150%0,02" 2.45+0.05" 3.24+0,05° 375£0.01% 436£0,04" 299179
TP4(120%) 195+0,02" 276%0,05" 3.61£0,03™ 4,6140,03" 5.23+0,04" 385287
TP5(15%) 2.06£0,05" 2954004 383003 498+0.04" 5.6120,02* 536238
F-Value 83351 92690 1350.08" 349226 273453

l)Sample at the same as in Table 1.
2) af

Means in acolumn followed by different superscripts are significantly different at p{0.05 by Duncan's multiple range test.

M Means in a row followed by different superscripts are significantly different at p¢0.05 by Duncan's multiple range test.

' Mean * standard deviation
K 'p<o_os, " p0.01, " p(0.001
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Table 9, Change in textural properties of Turmeric — Maejakgwa

Ratio of Texture

additional(%)

Hardness(kg) Brittleness(kg)

ZTXRIE al §
EMEN Y T

2 22 &7t ohinel ststof olxl= g8 129
A 7EEE 3% F7belM FL VISEE HYlow, 2w
o H7H TP 2 V15EE »}E}LHO*E} e 15% 7

Tl utuiast wo vte J15EE Yehlel 3¢

Control (0%) 0.724%0,025' 0.815+0,028'
1 (3% 0.968%0.021° 1.089+0,024°
P2 (6%) 1.176%0,009° 1.3230,010°
TP3 (9%) 1.343+0.014° 1511+0,016°
TP4 (12%) 1.695+0,078" 1.907+0.088”
TP5 (15%) 2.528+0.026" 2.844%0,029"
F-value 91062 91062

])Sample at the same as in Table 1.

2 af
" Means

in a column followed by different

superscripts are

significantly different at p<0.05 by Duncan's multiple range test.

¥ Mean + standard deviation
p<0.001
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Table 10, Mean scores” of sensory attributes for 7urmeric — Maejakgwa
} " Sensory characteristics
Ratio of additiona
(%) ; L Overall
°. bitterness yellowness Flavor Hardness Crispiness
appearance
Control (0%) 1301048 1.10+0.32' 1.60+0,52" 3.10+0.32° 3304048 5.10%0.74d"
TP1(3%) 1.80+0.42° 2304048 2.20+0.42° 3404052 350+0,53 5.70+0.48"
TP2(6%) 370+0.48" 33040.48" 32040.42° 470%0.48" 4504053 6501053
TP3(9%) 5.80+0.42° 4.80+0.42° 420+0.42° 6.10+0.32° 6.30+0.48" 7.00+1.05"
TP4(12%) 7.10+0,57" 7.2040.42° 630048 7404052 720+0.42" 6.0010.67"
TP5(15%) 8.3010.67" 8.60£0.52" 7.20+0.42" 8.30+0.48" 7.60+0.70" 4.50%0,53°
F-Value 30670 424.08" 24898 22620 12591 17.28"

l)9pt hedonic scale (1: very dislike, as very nice)

Mean=S.D. p€0.05

3)a-f

“p(0.01
Means in a column by different superscripts are significantly differdnt at 5% significance level by Duncan's multiple range test.

“p<0.001
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