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APPENDIX A

Determination of moisture by oven drying for 3 h at 100°C (AOAC 990.19)

Procedure

1.

Dry aluminum dish with cover at 100 °C * 1°C for at least 2 h in force air
oven.

Store dish with cover in desiccators to cool to room temperature. Do not allow
dishes to remain in desiccators more than 2 to 3 h.

Weigh dishes with cover (W4) to nearest 0.1 mg, removing one at a time from
desiccators and keeping desiccations closed between dish removals.

Add approximately 2 g sample to each dish. Record weight of dish with cover
and sample (W5) to nearest 0.1 mg.

Shake dish gently to uniformly distribute the sample and expose the maximum
area for drying.

Insert samples with lids removed to the side into preheated oven at 100 °C +
1°C and dry for 3 h after oven has returned to temperature.

Move samples to desiccators, place cover on each dish, seal desiccators and
allow cooling to room temperature (> 30 min). Do not allow samples to remain
in desiccators for more than 2 to 3 h.

Weigh dish with cover and dried sample (W6), recording weight to nearest 0.1

mg.

Calculation: Percent total dry matter (total DM)
% Total DM = (W6-W4)/W5-W4) x 100
% Total moisture = 100 - %Total DM
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APPENDIX B

Standard curve for galacturonic acid content
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Standard curve for acetyl content
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APPENDIX D

Standard curve for sugars content using phenol-sulfuric assay
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APPENDIX E

Dietary Fiber Determination (Enzymatic-Gravimetric Method, AOAC, 1990)
Principle
Dry, fat-extracted, ground food samples are digested with a-amylase, protease

and amyloglucosidase to remove starch and protein. Insoluble fiber is collected by
filtration. Soluble fiber is precipitated by addition of ethanol to a concentration of 78%
and collected by filtration. The fiber residue is washed with ethanol and acetone, oven
dried, and weighed. The fiber residue is analyzed for protein and ash content [ Fiber =
residue weight — (weight of protein + weight of ash)].
Reagents:

1. Phosphate buffer
Alpha-amylase enzyme
0.275 N NaOH
Protease enzyme
0.325 N HCI
Amyloglucosidase enzyme
78% and 95% ethanol

Acetone

© N o ok~ D
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2 x 0.5 g Dry sample in centrifuge tube
25 ml Phosphate buffer pH 6, adjust pH to 6.0 £ 0.2
50 ul Heat stable a-amylase enzyme
l Stir, 100 °C, 15 min
Cool to room temperature
5 ml 0.275 N NaOH, adjust pH to 7.5 £ 0.2
50 ul Protease enzyme
Stir, 60 °C, 30 min
Cool to room temperature
5 ml 0.375 N NaOH, adjust pH to 4.0 - 4.6
50 ul Amyloglucosidase enzyme
4 Stir, 60 °C, 30 min
Filter through preweighed crucible containing Celite
Wash with 2 x 10 ml distillled water (preheat to 70 °C)

v

Residue (Insoluble fiber) Filtrate (Soluble fiber)
Wash with 2 x 10 ml 78% ethanol Transfer to 600 ml beaker
Wash with 2 x10 ml 95% ethanol Add 4 vol of 95% ethanol (60 °C)
Wash with 2 x 10 ml acetone Rinse with 78% ethanol

Precipitate at room temp., overnight
Filter through preweighed crucible
Wash with 2 x 10 ml 78% ethanol
Wash with 2 x 10 ml 95% ethanol

Wash vlvith 2 x 10 ml acetone

v

Dry at 150 °C, overnight
Cool in desicca|1tors and weigh

Protein determination (Kjeldahl) Ash determinatior|1 (525 °C, 5hours)
|

Calculation of IDF, SDF and TDF contents

Procedure of determination of dietary fiber content



Fac. of Grad. Studies, Mahidol Univ. M.Sc. (Food and Nutrition for Development)/73

Calculation

DF (%) = (wt. of sample residue — wt. of blank residue — P-A-B) x 100

wt. of sample

Where P = Weight (mg) of protein
A = Weight (mg) of ash
B = Average of residue weight (mg) for duplicate blank
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APPENDIX F

Non-fat pasteurized chocolate milk recipes (g/100 g)

Milk 95 %
Sugar 4%
Chocolate powder 1%

Orange-flavor beverage recipes

Sugar 4%
Citric acid 0.1%
Tartrazine 0.001%
Sunset yellow 0.002%

Orange flavor 0.1%

Appendix/74
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APPENDIX G
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APPENDIX H

Analysis of Variance between temperature and period of extraction

Yield
Temperature Subset
N 1 2
Duncan®” 1 9| 21.1262
2 9 26.5562
3 9 29.1443
Sig. 1.000 .060

Means for groups in homogeneous subsets are displayed.
Based on observed means.

The error term is Mean Square(Error) = 7.474.

a. Uses Harmonic Mean Sample Size = 9.000.

b. Alpha = .05.
Yield
Time Subset
N 1 2 3
Duncan®™ 1 9| 205224

2 9 24.7550

3 9 31.5493
Sig. 1.000 1.000 1.000

Means for groups in homogeneous subsets are displayed.
Based on observed means.

The error term is Mean Square(Error) = 7.474.

a. Uses Harmonic Mean Sample Size = 9.000.

b. Alpha = .05.
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Aw
Temperature Subset
N 1 2
Duncan®” 3 9 .3006
2 9 .3242 .3242
1 9 .3607
Sig. .292 111

Means for groups in homogeneous subsets are displayed.
Based on observed means.

The error term is Mean Square(Error) = .002.

a. Uses Harmonic Mean Sample Size = 9.000.

b. Alpha = .05.

Aw

Time Subset
N 1 2

Duncan*® 2 9 3074

3 9 .3090

1 9 .3691

Sig. 942 1.000

Means for groups in homogeneous subsets are displayed.
Based on observed means.

The error term is Mean Square(Error) = .002.

a. Uses Harmonic Mean Sample Size = 9.000.

b. Alpha = .05.
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pH
Temperature Subset
N 1
Duncan™® 3 9 6.2333
2 9 6.2972
1 9 6.3661
Sig. .393

Means for groups in homogeneous subsets are
displayed.

Based on observed means.

The error term is Mean Square(Error) = .092.

a. Uses Harmonic Mean Sample Size = 9.000.

b. Alpha = .05.
pH
Time Subset
N 1

Duncan®” 1 9 6.2828
2 9 6.2933
3 9 6.3206
Sig. .806

Means for groups in homogeneous subsets are
displayed.

Based on observed means.

The error term is Mean Square(Error) = .092.
a. Uses Harmonic Mean Sample Size = 9.000.
b. Alpha = .05.
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L*
Temperature Subset
1
Duncan®” 1 13.6067
2 25.3711
3 29.3133
Sig. 1.000 .366

Means for groups in homogeneous subsets are displayed.

Based on observed means.

The error term is Mean Square(Error) = 81.265.

a. Uses Harmonic Mean Sample Size = 9.000.

b. Alpha = .05.
L*
Subset
1
Duncan®” 22.5767
1 22.7100
3 23.0044
Sig. 925

Means for groups in homogeneous subsets are

displayed.

Based on observed means.

The error term is Mean Square(Error) =

81.265.

a. Uses Harmonic Mean Sample Size = 9.000.

b. Alpha = .05.

Appendix/80
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a*
Temperature Subset
N 1
Duncan®” 3 9 2.9578
1 9 3.2322
2 9 3.3956
Sig. .582

Means for groups in homogeneous subsets are
displayed.

Based on observed means.

The error term is Mean Square(Error) = 2.450.
a. Uses Harmonic Mean Sample Size = 9.000.

b. Alpha = .05.
a*
Time Subset
N 1

Duncan®® 3 9 2.9889
2 9 3.2011
1 9 3.3956
Sig. .609

Means for groups in homogeneous subsets are
displayed.

Based on observed means.

The error term is Mean Square(Error) = 2.450.
a. Uses Harmonic Mean Sample Size = 9.000.

b. Alpha = .05.
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b*
Temperature Subset
N 1
Duncan®” 1 9| 25.4456
3 9 26.5533
2 9 28.0856
Sig. .235

Means for groups in homogeneous subsets are
displayed.

Based on observed means.

The error term is Mean Square(Error) = 18.633.
a. Uses Harmonic Mean Sample Size = 9.000.

b. Alpha = .05.
b*
Time Subset
N 1

Duncan®® 3 9| 25.9033
2 9| 26.4144
1 9| 27.7667
Sig. .398

Means for groups in homogeneous subsets are
displayed.

Based on observed means.

The error term is Mean Square(Error) =
18.633.

a. Uses Harmonic Mean Sample Size = 9.000.
b. Alpha = .05.
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Viscosity
Temperature Subset
N 1 2
Duncan®” 1 9| 144.5889
2 9 159.2278
3 9 256.9444
Sig. .639 1.000

Means for groups in homogeneous subsets are displayed.
Based on observed means.

The error term is Mean Square(Error) = 4243.492.

a. Uses Harmonic Mean Sample Size = 9.000.

b. Alpha = .05.
Viscosity
Time Subset
N 1 2
Duncan®” 1 9| 137.9833
2 9 200.1667 200.1667
3 9 222.6111
Sig. .058 474

Means for groups in homogeneous subsets are displayed.
Based on observed means.

The error term is Mean Square(Error) = 4243.492.

a. Uses Harmonic Mean Sample Size = 9.000.

b. Alpha = .05.
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APPENDIX |

The degree of methylation by FTIR

Area; 1730 cm™  Area, 1600 cm™

Batch (Areas/Area;+Areay) %DM

(ester) (non-ester)
1 0.976 10.460 0.084 33.16
Okra 2 0.737 10.381 0.066 31.58
gum 3 0.897 11.130 0.075 32.31
average 32.35
1 1.941 8.034 0.194 42.72
Okra 2 1.635 7.564 0.178 41.38
pectin 3 1.635 8.174 0.167 40.43
average 4151

Area peak at 1730 cm™ and 1600 cm™ and %DM of okra gum and pectin



Fac. of Grad. Studies, Mahidol Univ.

NAME

DATE OF BIRTH

PLACE OF BIRTH
INSTITUTIONS ATTENDED

HOME ADDRESS

M.Sc. (Food and Nutrition for Development)/85

BIOGRAPHY

Miss Gunsanee Suparpkul

17 September 1986

Chiang Mai, Thailand

Chiang Mai University, 2005 — 2009:
Bachelor of Science with Second Class
Honors

(Food Science and Technology)
Mahidol University, 2009 — 2011:
Master of Science

(Food and Nutrition for Development)
204 Moo 4 Chiang Mai — Lamphun Road,
Nong Phueng, Sarapee, Chiang Mai,
50140 Thailand

E-mail: gunsanees@hotmail.com

Tel: +66(0) 86-908-9874



