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Quality Characteristics of Cookies with Hot Water Extract of Seamustad
(Undaria pinnatifida) Sporophylls and Treated with Gamma Irradiation
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Dept. of Food and Nutrition, Chungnam National University, Daejeon 305-764, Korea
?Advanced Radiation Technology Institute, Korea Atomic Energy Research Institute, Jeonbuk 580-1585, Korea

Abstract

In this study we assessed the effects of gamma irradiation (50 kGy) on cookies to which was added various
concentrations (1%, 3%, 5%, 7%) of hot water extract from seamustad (Undaria pinnatifida) sporophylls (WEUS)
for future industry use. The pH of the dough went down significantly with the addition of WEUS. However,
density was not related to that. The spread ratio of the cookies increased significantly as more WEUS was added
to the cookie recipe, and cookies containing gamma-irradiated extract were taller than non-irradiated cookies
with the same concentration. The loss rate of cookies was the same between control and experiment groups.
On the other hand, the leavening rate significantly increased upon the addition of WEUS, and gamma-irradiated
cookies were higher than non-irradiated cookies in the same concentration. The L value of cookies was much
reduced with higher WEUS content, but the b value showed no significant differences between the control and
experiment groups. The a value showed no significant difference for non-irradiated groups, but did for gam-
ma-irradiated groups. Upon the addition of WEUS, hardness was shown to be higher than the control. The
antioxidant activity, DPPH radical scavenging, was significantly higher with the control cookies, and upon the
addition of WEUS, the gamma-irradiated cookies had higher antioxidant effects than non-irradiated cookies.
The sensory evaluation showed that cookies made with WEUS have a positive impact in color, smell, taste,
texture, and overall acceptability, but the sensory evaluation worsened with a lot of WEUS. The results of accept-
ability were higher in cookies with 3% the non-irradiated group and 1% the gamma-irradiated group. These
results suggest that the 1% gamma-irradiated group was in the best condition to use in the industry since just
a little of it makes exceptional quality, sensory properties, and functionality.

Key words: Undaria pinnatifida sporophyll, hot water extracts, cookies, quality characteristics, antioxidative effect
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Table 1. Formula for cookies prepared with various concentrations of hot water extracts powder contents from Undaria pinnati-

fida sporophyll

D - - 5 - — S
Ingredients (g)  Baker's ratio (%) Control WEUS" by non irradiation (%) WEUS by gamma irradiation (%)
0 1 3 5 7 1 3 5 7
Flour Variable 300 297 291 285 279 297 291 285 279
WEUS Variable 0 3 9 15 21 3 9 15 21
Total 100 300 300 300 300 300 300 300 300 300
Margarine 65 195 195 195 195 195 195 195 195 195
Sugar 30 90 90 90 90 90 90 90 90 90
Egg 12 36 36 36 36 36 36 36 36 36
Baking powder 0.53 1.6 1.6 1.6 1.6 1.6 1.6 1.6 1.6 1.6

YWEUS means hot

water extracts from Undaria pinnatifida sporophyll.
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Fig. 1. Flow chart for hot water extracts powder contents from
Undaria pinnatifida sporophyll cookies manufacture procedure.
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Table 2. pH values and density of cookies prepared with various concentrations of hot water extracts powder contents from

Undaria pinnatifida sporophyll

Control (%)

WEUSY by non irradiation (%)

WEUS by gamma irradiation (%)

Properties 0 1 3

7 1 3 5 7

pH 6.78+0.027%
Density (g/mL) 4.91+0.10°

6.68+0.01" 6.62+0.02" 6.51+0.01° 6.31+0.02°
4.81+0.00" 4.81+0.01* 4.80+0.00* 4.81+0.00%

6.78+0.02" 6.68+0.01" 653+0.08° 6.39+0.08"
4.82+0.01" 4.82+0.01* 4.81+0.00" 4.83+0.08"

YWEUS means hot water extracts from Undaria pinnatifida sporophyll.

“Mean+SD (n=3).

IDifferent letters (a—e) within a same row differ significantly (p<0.05).
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Table 3. Spread ratio, baking loss rate and leavening rate of cookies prepared with various concentrations of hot water extracts

powder contents from Undaria pinnatifida sporophyll

Control (%)

WEUS" by non irradiation (%)

WEUS by gamma irradiation (%)

Properties 0 1 3 5 7 1 3 5 7
Spread ratio 1415+ 675 15175 1530+ 1536+ 1od0r  Ioobr 1563+ 1583+
0.107 0.15 0.14 0.17 0.14 0.19° 0.17 0.28 0.14
Loss rate (%) 1343+ 12045 1330+ 1306+ 1279+ 1304r 1425+ 1337+ 1413+
571 596 6.45 534 5207 505 5.14 465 6.26
Leavening rate (%) 9097+  BIME 458 9680+ 0464t 10951+ 10438+ 11306+
40887 43440 4232°7 4394 306570 4381 4062 61.32

DWEUS means hot water extracts from Undaria pinnatifida sporophyll.

“Mean+SD (n=10).

YDifferent letters (a—f) within a same row differ significantly (p<0.05).
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Table 4. Hunter's color values of cookies prepared with various concentrations of hot water extracts powder contents from

Undaria pinnatifida sporophyll

Control (%)

WEUS" by non irradiation (%)

WEUS by gamma irradiation (%)

Color values

0 1 3 5 7 1 3 5 7
L (lightness) 67.41+ 6587+ 6019+ 6017+  60.76+ 7064+ 6857+ 6670+ 5896+
£ 0.1175® 0.13¢ 0.33¢ 0.02° 0.18° 0.18 0.19 0.76% 243"
a (redness) 462+ 6.48+ 6.90+ 6.92+ 6.00+ 3.96+ 498+ 540+ 9.63+
0.41% 0.30 0.45" 061" 1.68> 0.18¢ 0.93% 1.25% 0.16%
b (vellowness) 2573+ 2608+ 2462+ 2520+ 2567+ 2745+ 2688+ 2580+ 2230+
¥ 0.09% 0.06™ 0.12%® 0.03® 0.11% 0.04° 0.34% 0.61™ 6.61°

YWEUS means hot water extracts from Undaria pinnatifida sporophyll.

“Mean+SD (n=8).

IDifferent letters (a—f) within a same row differ significantly (p<0.05).
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Table 5. Hardness of cookies prepared with various concentrations of hot water extracts powder contents from Undaria pinnati-

fida sporophyll

Control (%)

WEUS" by non irradiation (%)

WEUS by gamma irradiation (%)

0 1 3 5 7 1 3 5 7
Hardness (g) 101465+ 08293+ 95493+ 128773 164620+ 82125+ 89861+ 119361+ 1279.76+
g 67.567 169.42° 30.88° 44.05 37.93° 5.45¢ 86.51° 57.27° 74.26"

DWEUS means hot water extracts from Undaria pinnatifida sporophyll.

“Mean+SD (n=8).

YDifferent letters (a-d) within a same row differ significantly (p<0.05).
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Fig. 2. DPPH radical scavenging activity of cookies prepared
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