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Product
Name — Surname Acting Sub.Lt. Suratwadee Wongklang
Program Home Economics Technology
Thesis Advisor Assistant Professor Lerluck Steinrut, Ph.D.

Thesis Co — advisor  Assistant Professor Orawan Oupathumpanont, Ph.D.

Academic Year 2015

ABSTRACT

The objectives of this research were 1) to investigate antioxidant activities of Nelumbo
nucifera (lotus) parts, 2) to study the optimum formula for a production of mixed cereal bar with
lotus petal, and 3) to study physical, chemical, and biological qualities of the mixed cereal bar with
lotus petal.

Ten selected parts of Nelumbo nucifera — including petal, stamen, seed, embryo, torus,
young leaf, leaf, petal stalk, bud, and root — were extracted with ethanol. The antioxidant activities
were examined using DPPH radical scavenging assay and total phenolic content calculation.
Consumer preferences to the product were determined from three different containing portions of
lotus petal in the cereal bars at which 3%, 6%, and 9%, respectively. The survey was conducted in
100 participants using a 9-point hedonic scale to evaluate the products in terms of color, cereal odor,
sweetness, crispness and overall liking. Physical, chemical, and biological qualities of the mixed
cereal bar with lotus petal were then examined.

The study revealed that 1) The petal extract showed the greatest antioxidant activity with
EC,, value of 12.78+0.44 ng/ml and had the highest total phenolic contents at 143.54+0.78 mg
GAE/g., 2) The mixed cereal bar with 6% of petal portion indicated the highest overall preferences
score at 7.66., and 3) Quality results suggested that the mixed cereal bar contents had water activity
(a,) at 0.237, moisture at 1.96%, and total microorganisms level of <3.0 x 10° CFU/g. with no yeast

and mold growth found.

Keywords: antioxidant activity, total phenolic content, cereal bar, Nelumbo nucifera
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General Linear Model @3N Y0 IHAAN UM Ty Ny tianig

Between-Subjects Factors

N

formular 1 50
2 50

3 50

Descriptive Statistics

formular Mean Std. Deviation N

Color 1 6.80 1.143 50
2 6.50 1.568 50

3 7.38 1.067 50

Total 6.89 1.322 150

Smell 1 7.00 1.143 50
2 5.88 1.662 50

3 7.10 .886 50

Total 6.66 1.380 150

Taste 1 7.20 1.088 50
2 5.82 1.257 50

3 7.68 978 50

Total 6.90 1.360 150

Texture 1 7.58 .906 50
2 5.62 1.794 50

3 7.66 961 50

Total 6.95 1.590 150

Liking 1 7.64 1.025 50
2 6.22 1.360 50

3 7.82 .896 50

Total 7.23 1.317 150
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Multivariate Tests"

Effect Value F Hypothesis df Error df Sig.
Intercept  Pillai's Trace 982 1572.174° 5.000 143.000 .000
Wilks' Lambda .018 1572.174° 5.000 143.000 .000
Hotelling's Trace 54.971 1572.174° 5.000 143.000 .000
Roy's Largest Root 54.971 1572.174° 5.000 143.000 .000
formular  Pillai's Trace .500 9.595 10.000 288.000 .000
Wilks' Lambda 527 10.795" 10.000 286.000 .000
Hotelling's Trace .846 12.020 10.000 284.000 .000
Roy's Largest Root 781 22.501° 5.000 144.000 .000
a. Design: Intercept + formular
b. Exact statistic
c. The statistic is an upper bound on F that yields a lower bound on the significance level.
Tests of Between-Subjects Effects
Dependent Type III Sum of
Source Variable Squares df Mean Square F Sig.
Corrected Model Color 20.013° 10.007 6.122 .003
Smell 45.880° 22.940 14.182 .000
Taste 93.240° 46.620 37.601 .000
Texture 133.493° 66.747 40.348 .000
Liking 76.813° 38.407 31.110 .000
Intercept Color 7127.707 7127.707 | 4360.633 .000
Smell 6653.340 6653.340 | 4113.218 .000
Taste 7141.500 7141.500| 5759.906 .000
Texture 7252.327 7252.327| 4383.963 .000
Liking 7833.707 7833.707| 6345.354 .000
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Tests of Between-Subjects Effects

Dependent Type III Sum of
Source Variable Squares df Mean Square F Sig.
formular Color 20.013 2 10.007 6.122 .003
Smell 45.880 2 22.940 14.182 .000
Taste 93.240 2 46.620 37.601 .000
Texture 133.493 2 66.747 40.348 .000
Liking 76.813 2 38.407 31.110 .000
Error Color 240.280 147 1.635
Smell 237.780 147 1.618
Taste 182.260 147 1.240
Texture 243.180 147 1.654
Liking 181.480 147 1.235
Total Color 7388.000 150
Smell 6937.000 150
Taste 7417.000 150
Texture 7629.000 150
Liking 8092.000 150
Corrected Total Color 260.293 149
Smell 283.660 149
Taste 275.500 149
Texture 376.673 149
Liking 258.293 149

a. R Squared = .077 (Adjusted R Squared = .064)

b. R Squared = .162 (Adjusted R Squared = .150)

c. R Squared = .338 (Adjusted R Squared = .329)

d. R Squared = .354 (Adjusted R Squared = .346)

e. R Squared = .297 (Adjusted R Squared = .288)
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Estimated Marginal Means

Grand Mean
95% Confidence Interval
Dependent Variable Mean Std. Error | Lower Bound Upper Bound
Color 6.893 .104 6.687 7.100
Smell 6.660 .104 6.455 6.865
Taste 6.900 .091 6.720 7.080
Texture 6.953 .105 6.746 7.161
Liking 7.227 .091 7.047 7.406
Post Hoc Tests
formular
Homogeneous Subsets
Color Smell
Duncan"™ Duncan™”*
Subset Subset
formular N 1 2 formular N 1
2 50 6.50 2 50 5.88
1 50 6.80 1 50 7.00
3 50 7.38 3 50 7.10
Sig. 243 1.000 Sig. 1.000 .695

Means for groups in homogeneous subsets are

displayed.

Based on observed means.

The error term is Mean Square(Error) = 1.635.

a. Uses Harmonic Mean Sample Size = 50.000.

b. The group sizes are unequal. The harmonic mean

of the group sizes is used. Type I error levels are not

guaranteed.

c. Alpha=.05.

Means for groups in homogeneous subsets are
displayed.

Based on observed means.

The error term is Mean Square(Error) = 1.6138.

a. Uses Harmonic Mean Sample Size = 50.000.

b. The group sizes are unequal. The harmonic

mean of the group sizes is used. Type I error levels

are not guaranteed.

c. Alpha=.05.

115




Taste Texture
Duncan™”* Duncan™”*
Subset Subset
formular N 1 2 3 formular N 1
2 50 5.82 2 50 5.62
1 50 7.20 1 50 7.58
3 50 7.68 3 50 7.66
Sig. 1.000 1.000 1.000 Sig. 1.000 756

Means for groups in homogeneous subsets are

displayed.

Based on observed means.

The error term is Mean Square(Error) = 1.240.

a. Uses Harmonic Mean Sample Size = 50.000.

b. The group sizes are unequal. The harmonic mean of

the group sizes is used. Type I error levels are not

guaranteed.

c. Alpha =.05.
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Means for groups in homogeneous subsets are
displayed.

Based on observed means.

The error term is Mean Square(Error) = 1.654.

a. Uses Harmonic Mean Sample Size = 50.000.

b. The group sizes are unequal. The harmonic

mean of the group sizes is used. Type I error levels

are not guaranteed.

c. Alpha = .05.




Liking

Duncan™”*
Subset
formular N 1
2 50 6.22
1 50 7.64
3 50 7.82
Sig. 1.000 419

Means for groups in homogeneous subsets are
displayed.

Based on observed means.

The error term is Mean Square(Error) = 1.235.

a. Uses Harmonic Mean Sample Size = 50.000.

b. The group sizes are unequal. The harmonic

mean of the group sizes is used. Type I error levels

are not guaranteed.

c. Alpha =.05.
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Between-Subjects Factors

N
formular 1 100
2 100
3 100

Descriptive Statistics

formular Mean Std. Deviation
Color 1 7.22 1.133 100
2 7.31 1.002 100
3 6.35 1.140 100
Total 6.96 1.173 300
Smell 1 6.92 1.125 100
2 6.80 1.054 100
3 6.26 1.151 100
Total 6.66 1.144 300
Taste 1 7.09 .933 100
2 7.40 .964 100
3 6.41 1.207 100
Total 6.97 1.118 300
Texture 1 7.39 1.063 100
2 7.53 1.096 100
3 7.17 1.215 100
Total 7.36 1.132 300
Liking 1 7.42 .966 100
2 7.66 .934 100
3 6.54 1.077 100
Total 7.21 1.102 300
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Multivariate Tests"

Effect Value F Hypothesis df Error df Sig.
Intercept  Pillai's Trace 988 4662.845° 5.000 293.000 .000
Wilks' Lambda .012 4662.845° 5.000 293.000 .000
Hotelling's Trace 79.571 4662.845" 5.000 293.000 .000
Roy's Largest Root 79.571 4662.845° 5.000 293.000 .000
formular  Pillai's Trace 274 9.349 10.000 588.000 .000
Wilks' Lambda .730 9.985" 10.000 586.000 .000
Hotelling's Trace 364 10.623 10.000 584.000 .000
Roy's Largest Root 346 20.368° 5.000 294.000 .000
a. Design: Intercept + formular
b. Exact statistic
c. The statistic is an upper bound on F that yields a lower bound on the significance level.
Tests of Between-Subjects Effects
Dependent Type III Sum of
Source Variable Squares df Mean Square F Sig.
Corrected Model Color 56.220° 28.110 23.498 .000
Smell 24.720° 12.360 10.013 .000
Taste 51.287° 25.643 23.625 .000
Texture 6.587° 3.293 2.596 076
Liking 69.547° 34.773 35.171 .000
Intercept Color 14532.480 14532.480 [ 12147.893 .000
Smell 13306.680 13306.680 [ 10780.371 .000
Taste 14560.333 14560.333 [ 13414.042 .000
Texture 16265.603 16265.603 [ 12820.478 .000
Liking 15580.813 15580.813 [ 15759.098 .000
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Tests of Between-Subjects Effects

Dependent Type III Sum of
Source Variable Squares df Mean Square F Sig.
formular Color 56.220 2 28.110 23.498 .000
Smell 24.720 2 12.360 10.013 .000
Taste 51.287 2 25.643 23.625 .000
Texture 6.587 2 3.293 2.596 .076
Liking 69.547 2 34.773 35.171 .000
Error Color 355.300 297 1.196
Smell 366.600 297 1.234
Taste 322.380 297 1.085
Texture 376.810 297 1.269
Liking 293.640 297 .989
Total Color 14944.000 300
Smell 13698.000 300
Taste 14934.000 300
Texture 16649.000 300
Liking 15944.000 300
Corrected Total Color 411.520 299
Smell 391.320 299
Taste 373.667 299
Texture 383.397 299
Liking 363.187 299

a. R Squared = .137 (Adjusted R Squared =.131)

b. R Squared = .063 (Adjusted R Squared = .057)

c. R Squared = .137 (Adjusted R Squared = .131)

d. R Squared = .017 (Adjusted R Squared =.011)

e. R Squared =.191 (Adjusted R Squared = .186)
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Estimated Marginal Means

formular
95% Confidence Interval
Dependent Variable formular Mean Std. Error | Lower Bound Upper Bound
Color 1 7.220 .109 7.005 7.435
2 7.310 .109 7.095 7.525
3 6.350 .109 6.135 6.565
Smell 1 6.920 111 6.701 7.139
2 6.300 111 6.581 7.019
3 6.260 111 6.041 6.479
Taste 1 7.090 .104 6.885 7.295
2 7.400 .104 7.195 7.605
3 6.410 .104 6.205 6.615
Texture 1 7.390 113 7.168 7.612
2 7.530 113 7.308 7.752
3 7.170 113 6.948 7.392
Liking 1 7.420 .099 7.224 7.616
2 7.660 .099 7.464 7.856
3 6.540 .099 6.344 6.736
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Post Hoc Tests
formular

Homogeneous Subsets

Color Smell
Duncan™”* Duncan™”*
Subset Subset

formular N 1 2 formular N 1 2

3 100 6.35 3 100 6.26

1 100 7.22 2 100 6.80
2 100 7.31 1 100 6.92
Sig. 1.000 .561 Sig. 1.000 446

Means for groups in homogeneous subsets are
displayed.

Based on observed means.

The error term is Mean Square(Error) = 1.196.

a. Uses Harmonic Mean Sample Size = 100.000.
b. The group sizes are unequal. The harmonic
mean of the group sizes is used. Type I error levels
are not guaranteed.

c. Alpha=.05.

Means for groups in homogeneous subsets are
displayed.

Based on observed means.

The error term is Mean Square(Error) = 1.234.

a. Uses Harmonic Mean Sample Size = 100.000.
b. The group sizes are unequal. The harmonic
mean of the group sizes is used. Type I error levels
are not guaranteed.

c. Alpha = .05.
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Taste Texture
Duncan™”* Duncan™”*
Subset Subset

formular N 1 2 3 formular N 1 2

3 100 6.41 3 100 7.17

1 100 7.09 1 100 7.39 7.39
2 100 7.40 2 100 7.53
Sig. 1.000 | 1.000] 1.000 Sig. .168 380

Means for groups in homogeneous subsets are
displayed.

Based on observed means.

The error term is Mean Square(Error) = 1.085.

a. Uses Harmonic Mean Sample Size = 100.000.
b. The group sizes are unequal. The harmonic
mean of the group sizes is used. Type I error levels
are not guaranteed.

c. Alpha =.05.
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Means for groups in homogeneous subsets are
displayed.

Based on observed means.

The error term is Mean Square(Error) = 1.269.

a. Uses Harmonic Mean Sample Size = 100.000.
b. The group sizes are unequal. The harmonic
mean of the group sizes is used. Type I error levels
are not guaranteed.

c. Alpha=.05.




Liking

Duncan™”*
Subset
formular N 1 2
3 100 6.54
1 100 7.42
2 100 7.66
Sig. 1.000 .089

Means for groups in homogeneous subsets are
displayed.

Based on observed means.

The error term is Mean Square(Error) = .989.

a. Uses Harmonic Mean Sample Size = 100.000.
b. The group sizes are unequal. The harmonic
mean of the group sizes is used. Type I error levels
are not guaranteed.

c. Alpha =.05.
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