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Effect of Ecklonia cava Hot Water Extracts on Shelf-life and Quality of Muffin
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Abstract

The purpose of this study was to examine the qualities of muffins made with 0.1, 0.5, and 1% of Ecklonia
cava hot water extracts (WEC). The muffins containing 0.1, 0.5, and 1% of WEC were acceptable by sensory
evaluation such as color, flavor, taste, texture, and overall acceptability. The moisture contents of muffins made
with WEC were not significantly different from muffins not containing WEC (control) during the early storage
period (p<0.05), whereas after 3 days of storage, the moisture contents of muffins made with WEC were higher
than that of control. The total microbial count in muffins made with 1% of WEC decreased as compared to
that of control with an increase in storing time. The antioxidative activities, DPPH radical scavenging and
superoxide dismutase-like activity of muffins increased with an increase in the concentrations of WEC. These
results suggest that the addition of WEC to muffins has a good effect on improving the shelf-life and overall

quality.
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Table 1. Formula for preparation of the muffins treated with

hot water extracts from Ecklonia cava (Unit: g)
I dient(e) Substitution level (%)
neredientis 0 0.1 05 1.0
Wheat flour 200 199.8 199 198
Butter 100 100 100 100
Sugar 130 130 130 130
Egg 100 100 100 100
Ecklonia cava 0 0.2 1 2
Milk 100 100 100 100
Baking powder 4 4 4 4
Salt 1 1 1 1
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2 187 £33 homogenizer(AM-7, Ace homogenizer,
Nihonseiki) & ©]&-3Fe] 1000 rpmol A 183t #2A3s &
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Table 2. Weight and height of muffins made with Ecklonia
cava hot water extracts

of

i)

Substitution level (%)

0 0.1 0.5 1.0

Weight (g) 64.0010.38"" 64.13+0.64 64.31+0.53 64.38+0.35
Height (cm) 590+0.14™  593+0.15 590+0.11 581+0.17

"Mean =+ SD.
Not significant.
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Table 3. Sensory evaluation of muffins made with Ecklonia cava hot water extracts

Substitution level (%)

0 0.1 0.5 1.0
Crust color 6.00+0.87"% 5.00+1.15" 491+1.19° 5.09+1.34°
Crumb color 6.05+1.05" 4.64+1.50 5.09+0.97 459+1.44°
Taste 473+1.16% 5.23+1.11° 5.14+1.36% 5.324+1.32°
Flavor 445+157 3.86+1.13" 5.36+1.26° 5.68+0.78°
Texture 550+1.01° 5.50+0.96 559+1.01° 495+1.17
Overall acceptability 4734142 5.32+1.36® 5.68+0.99* 555+0.91%

UMean+SD.

Means with different letters within a row are significantly different from each other at a=0.05 as determined by Duncan’s multiple

range test.
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Table 4. Moisture contents of muffins made with Ecklonia cava hot water extracts

Substitution level (%)

0 05 1.0
0 day 28.80+0.43"4% 29.32+0.29™* 29.02+0.05** 28.94+0.24"
3 days 12.21+0.24" 11.56+0.18" 1521+1.16" 14.07+0.61""
5 days 4.08+1.46 5.46+1.29° 5.35+0.27¢ 5.08+0.38%
UMean+ SD.

YMeans with different letters within a row (a, b) and a column (A-C) are significantly different from each other at a=0.05 as

determined by Duncan’s multiple range test.

Table 5. Viable cell count of muffins made with Ecklonia cava hot water extracts

Substitution level (%)

0 : 05 1.0
0 day 1.50x 10" +2.65""" 0.80x 10" +0.00" 0.77x10' +£3.01" 470%10°+11.9"
3 days 3.40x10' 656" 6.17x 10°+25.17** 250 x10°+10.41* 350 x 10°+87.18"*"
5 days 1.12x10°+22.4* 3.20%10°+27.88" 1.82x10°+20.21"" 2.26x10°+59.91"
1)
Mean+SD.

“Means with different letters within a row (a-d) and a column (A-C) are significantly different from each other at a=0.05 as

determined by Duncan’s multiple range test.
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Table 6. DPPH radical scavenging activity (DPPH) and superoxide dismutase-like activity (SOD) of muffins made with

Ecklonia cava hot water extracts

Substitution level (%)

0 0.1 0.5 1.0 Vitamin C”
DPPH (%) 32.53+2.88V% 36.34+3.08% 44.98+7.26° 59.06+7.25" 94.86 +2.20°
SOD (%) 14.89+3.66 21.23+4.18¢ 22.46+5.18° 76.79+1.05" 97.08+2.87
1)
Mean +SD.

“Means with different letters within a row are significantly different from each other at a=0.05 as determined by Duncan’s multiple

_range test.
$0.1% vitamin C.
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