REFERENCES

Alcantara, c. R, Rumsey, T. R, & Krochta, J. M. (1998). Drying rate effect on properties
of whey protein films. Journal of Food Process Engineering, 21, 387-40s.

Amin, ., & Ustunol, z. (2007). Solubility and mechanical properties of heat-cured
whey protein-based edible films compared with that of collagen and natural
castings. [nternational Journal of Dairy Technology, 60(2), 149-153.

ASTM. (1989). Annual Book of American Standard Testing Methods. Designation E96-
E80, Standard test methods for water-vapor transmission of materials
American Societyfor Testing and Material (pp. 730-739). Philadelphia, PA.

ASTM. (1997a). Annual Book of American Standard Testing Methods. Designation
D882-95, Standard test methods for tensile properties of thin plastic sheeting
American Societyfor Testing and Material (pp. 162-170). Philadelphia, PA.

ASTM. (1997b). Annual Book of American Standard Testing Methods. Designation
D1746-96, Standard test methods for transparency of plastic sheeting
American Societyfor Testing and Material (pp. 389-391). Philadelphia, PA.

ASTM. (2005). Annual Book of American standard Testing Methods. Designation F88-
07a, Standard test method for seal strength of flexible barrier materials
American Societyfor Testing and Material (pp. 768-777). Philadelphia, PA.

Baldwin, E A., Nisperos, M. 0., & Baker, R A. (1995). Edible coatings for lightly
processed fruits and vagetables. Horticultural Science, 30(1), 35-3s.

Baldwin, E A., Nisperos, M. O., Hagenmaier, R D., & Baker, R A. (1997). Use of lipids in
coatings for food products. Journal of Food Technology, 51, 56-64.

Banker, G. . (1996). Film coating theory and practice. Journal of Pharmaceutical
Sciences, s5(1), 81-89.

Bourtoom, T. (2008). Edible films and coatings: characteristics and properties.
International Food Research Journal, 15(3).

Brindle, L p., & Krochta, J. M. (2008). Physical properties of whey protein-
hydroxypropylmethylcellulose blend edible films. Journal of Food Science,
73(9), E446-454.

Butler, B. L, Vergano, P. J., Testin, R F., Bunn, J. M., & Wiles, J. L. (1996). Mechanical
and barrier properties of edible chitosan films as affected by composition and
storage. Journal of Food Science, 61(5), 953-956.

Caner, c., Vergano, P. J, & Wiles, J. L (1998). Chitosan film mechanical and
permeation properties as affected by acid, plasticizer and storage. Journal of
Food Science, 63(6), 1049-1053.



62

Chen, J, Liu, ¢, Chen, Y., Chen, Y., & Chang, P. R (2008). Structural characterization
and properties of starch/konjac glucomannan blend films. Carbohydrate
Polymers, 74(4), 946-952.

Chen, X. D. (2008). Food Drying Fundamentals. X. . Chen & A. . Mujumdar (Eds.),
Drying Technologies in Food Processing (pp. 1-54). Singapore: Blackwell
Publishing.

Cheng, L. H., Abd, K A, Norziah, M. H, & Seow, c. c. (2002). Modification of the
microstructural and physical properties of konjac glucomannan-based films by
alkali and sodium carboxymethylcellulose. F00d Research International, 35,
829-836.

Chillo, ., Flores, ., Mastromatteo, M., Conte, A., Gerschenson, L., & Del Nobile, M. A.
(2008). Influence of glycerol and chitosan on tapioca starch-based edible film
properties. Journal of Food Engineering, 88, 159-168.

Cuq, B, Gontard, N., Cuq, J. L, & Guilbert, . (1997). Selected functional properties of
fish myofibrillar protein-based films as affected by hydrophilic plasticizers.
Journal of Agricultural and Food Chemistry, 45(3), 622-626.

Dangaran, K., Tomasula, P. M., & Qi, p. (2009). Structure and function of protein-based
edible films and coating. M. E Embuscado & K c. Pluber (Eds.), Edible films
and coating for food applications (pp. 25-56). New York, USA: Springer
Science+Business Media.

Floris, R, Velde, F., Bodnar, I, & Alting, A. ¢. (2010). Application of whey proteins as
coating ingredients. Nutrafoods, ow), 25-31.

Francis, F. (1983). Colorimetry of foods. = M. Peleg, Bagley, E.B.(Eds.) (Ed.), Physical
Properties of FoodS (pp. 105-124). Westport, CT: AVI Publishing.

Garcia, M. A., Pinotti, A., Martino, M. N., & Zaritzky, N. M. (2009). Characterization of
starch and composite edible films and coatings. M. E Embuscado & K c.
Huber (Eds.), Edible films and coatings for food applications (pp. 169-172).
New York, USA: Springer Science+Business Media.

Gennadios, A., Ghorpade, V. M., Weller, c. L., & Hanna, M. A. (1996). Heat curing of soy
protein films. Biological Systems Engineering, 59(2), 575-579.

Greener, | K, & Fennema, 0. (1989). Barrier properties and surface characteristics of
edible, bilayer films. Journal of Food Science, 54(e), 1393-1399.

Guilbert, ., & Gontard, N. (1995). Edible and biodegradable food packaging. p.
Ackermann, M. Jagerstad & T. Ohlsson (Eds.), F00dS and packaging materials-
chemical reactions (pp. 159-168). Cambridge, UK: The Royal Society of
Chemistry.



63

Hernandez, V. M., & Krochta, J. M. (2008). Thermoplastic processing pf proteins for
film formation-A review. Journal of Food Science, 73, 30-39.

Janjarasskul, T., & Krochta, J. M. (2010). Edible packaging materials. Annual review of
food science and technology, 1, 415-448.

Janjarasskul, T., Tananuwong, K, & Krochta, J. M. (2011). Whey protein film with
oxygen scavenging function by incorporation of ascorbic acid. Journal of Food
Science, 76(9), E561-568.

Kaya, ., & Kaya, A. (2000). Microwave drying effects on properties of whey protein
isolate edible films. Journal of Food Engineering, 43, 91-96.

Kim, K M., Weller, C. L, Hanna, M. A., & Gennadios, A. (2002a). Heat curing of soy
protein films at atmospheric and sub-atmospheric conditions. Food
Engineering and Physical Properties, 67(2), 708-713.

Kim, K M., Weller, C. L, Hanna, M. A., & Gennadios, A. (2002b). Heat curing of soy
protein films at selected temperatures and pressures. Food Science and
Technology, 35(2), 140-145.

Kim, . }, & Ustunol, z. (2001). Thermal properties, heat sealability and seal
attributes of whey protein isolate/lipid emulsion films. Journal of Food
Science, 66(7), 985-990.

Koelsch, C. (1994). Edible water vapor barriers: properties and promise Trends in
Food Science & Technology, 5, 76-81.

Krochta, J. M., & Mchugh, T. H. (1994). Plasticized whey protein edible films: water
vapor permeability properties. Journal of Agricultural and Food Chemistry,
59(2), 416-419.

Laohakunjit, N., & Noomhorm, A. (2004). Effects of plasticizers on mechanical and
barrier properties of rice starch film. Starch, 56, 348-356.

Li, B., Kennedy, J. F, Jiang, Q. G.,, & Xie, B. J. (2006). Quick dissolvaole, edible and
heatsealable blend films based on konjac glucomannan - Gelatin. Food
Research International, 39(5), 544-549.

Liu, C., & Xiao, C. (ZD4) Characterization of konjac glucomannan-quaternized poly(4-
vinyl-N-butyl) pyridine blend films and their preservation effect. Journal of
Applied Polymer Science, 93(4), 1868-1875.

Marceliano, B. (2009). Structure and function of polysaccharide gum-based edible
films and coatings. M. E Embuscado & K C. Huber (Eds.), Edible films and
coatings for food applications (pp. 64-66). New York, USA: Springer

Science+Business Media.



64

Mayachiew, p., & Devahastin, . (2008). Comparative evaluation of physical properties
of edible chitosan films prepared by different drying methods. Drying
Technology, 26, 176-185.

McHugh, T. H., & Krochta, J. M. (1994). Sorbitol- vs glycerol-plasticized whey protein
edible films: integrated oxygen permeability and tensile property evaluation.
Journal ofAgricultural and Food Chemistry, 42(4), 841-845.

Miller, K ., Chiang, M. T., & Krochta, J. M. (1997). Heat curing of whey protein films.
Journal of Food Science, 62(6), 1189-1193.

Mueller, ¢, Capaccio, G., Hiltner, A, & Baer, E (1998). Heat sealing of LLDPE:
relationships to melting and interdiffusion. Journal of Applied Polymer
Science, 70(10), 2021-2030.

Nishinari, K, Kim, K Y., & Kohyama, K (1987). Solution properties of konjac mannan.
Abstracts of 2rdInternational Workshop on Plant Polysaccharides.
Perez-Gago, M. B., & Krochta, J. M. (2001). Dénaturation time and temperature effects
on solubility, tensile properties, and oxygen permeability of whey protein

edible films. Journal of Food Science, 66(5), 705-710.

Perez-Gago, M. B, & Krochta, J. M. (2002). Formation and properties of whey protein
films and coatings. A. Gennadios (Ed.), Protein-based films and coatings
(pp. 160-165). New York, USA: CRC Press LLC.

Perez-Gago, M. B, Nadaud, p., & Krochta, J. M. (1999). Water vapor permeability,
solubility, and tensile properties of heat-denatured vs native whey protein
films. Journal of Food Science, 64(6), 1034-1037.

Shimada, K, & Cheftel, J. c. (1998). Sulfhydryl group disulfide bond interchange
during heat induced gelation of whey protein isolate. Journal of Agricultural
and Food Chemistry, 37, 161-168.

Simelane, ., & Ustunol, z. (2005). Mechanical properties of heat cured whey protein-
base edible films compared with collagen castings under sausage
manufacturing conditions. Food Engineering and Physical Properties, 70(2),
131-134.

Sothornvit, R, & Krochta, J. M. (2000). Water vapor permeability and solubility of films
from hydrolyzed whey protein. Food Engineering and Physical Properties,
64(4), 700-703.

Sothornvit, R, & Krochta, J. M. (2001). Plasticizer effect on mechanical properties of
beta-lactoglobulin films. Journal of Food Engineering, 50(3), 149-155.

Sothornvit, R, Olsen, ¢. ., & Krochta, J M. (2007). Tensile properties of
compression-molded whey protein sheets: Determination of molding



65

condition and glycerol-content effects and comparison with solution-cast
films. Journal of Food Engineering, 78, 855-860.

Srinivasa, p. ¢, Ramesh, M. N,, Kumar, K R, & Tharanathan, R N. (2004). Properties of
chitosan films prepared under different drying conditions. Journal of Food
Engineering, 63, 79-78.

Supapvanich, ., Prathaan, p., & Tepsorn, R (2012). Browning inhibition in fresh-cut
rose apple fruit cv. Taaptimjaan using konjac glucomannan coating
incorporated with pineapple fruit extract. Postharvest Biology and
Technology, 73, 46-49.

Tolstoguzov, V. (2006). Phase Behavior in Mixed Polysaccharide Systems. A M.
Stephen, G. 0. Phillips & P A. Williams (Eds.), Food Polysaccharides and Their
Applications (2 ed., pp. 589-602): Taylor&Francis Group.

Trezza, T. A, & Krochta, J. M. (2000). Color stability of edible coatings during
prolonged storage. Food Engineering and Physical Properties, 65(7), 1166-
1169.

USDA. (2008). Plant extracts to conquer microbes. Retrieved 30 June, 2014, from
http://www.ars.usda.gov/is/AR/archive/jul08/salads0708.htm

Vichi, A., Ferrari, M., & Davidson, C. L (2004). Color and opacity variations in three
different resin-based composite products after water aging. Dental Materials,
20(6), 530-534.

Walsh, G. (2002). Proteins : Biochemistry and biotechnology. England: John Wiley
&Sons Ltd.

Wongnimitkul, N., Auiha, B, Rurkruthairat, [, & Borompichaichartkul, C. (2009).
Production of konjac glucomannan antimicrobial film for extending shelf life
of fresh cut tomato. Paper presented at the Southeast Asia Symposium
Quality and Safety of Fresh and Fresh Cut Produce Greater Mekong Subregion
Conference on Postharvest Quality Management in Chains, Radisson Hotel,
Bangkok, Thailand.

Xiao, c., Gao, ., Wang, H., & Zhang, L. (2000). Blend films from chitosan and konjac
glucomannan solutions. Journal of Applied Polymer Science, 76, 509-515.

Xu, X., , B, Kennedy, J. F., Xie, B. J., & Huang, M. (2007). Characterization of konjac
glucomannan-gellan gum blend films and their suitability for release of nisin
incorporated therein. Carbohydrate Polymers, 70(2), 192-197.

Yoo, ., & Krochta, J. M. (2011). whey protein-polysaccharide blended edible film
formation and barrier, tensile, thermal and transparency properties. Journal of
the Science of Food and Agriculture, 91(14), 2628-2636.


http://www.ars.usda.gov/is/AR/archive/jul08/salads0708.htm

66

Yoo, ., & Krochta, J. M. (2012). Starch-methylcellulose-whey protein film properties.
International Journal Food Science and Technology, 47, 255-261.
Zhang, Y. Q., Xie, B. J, & Gan, X. (2005). Advance in the applications of konjac

glucomannan and its derivatives. Carbohydrate Polymers, 60, 27-31.



FwraNnsaluniingas
CHuLALONGKORN UNIVERSITY



LYS60EVYCY

68

APPENDIX A

STATISTICAL ANALYSIS

Table A.l The ANOVA table showing the effect of incorporation of whey protein

isolate (WPI) on thickness of konjac glucomannan (KGM) based films

Source of df Mean Square
Variance
Treatments 9 0.0000824
Error 20 0.0000373

Table A.2 The ANOVA table showing the effect of incorporation of whey protein

isolate (WPI) on color and transparency of konjac glucomannan (KGM) based films

Source of Mean Square
Variance o L a b AE Transparency
Treatments 9 6.89*  0.083* 4.35* 9.80* 2.24*
Error 20 0.278 0.004 0.154 0.243 0.033

* Significant differences between all samples (p  0.05)

Table A.3 The ANOVA table showing the effect of incorporation of whey protein

isolate (WPI) on mechanical properties of konjac glucomannan (KGM) based films

Mean Square

Source of
. df Tensile strength Elongation Elastic
Variance
modulus
Treatments 9 616.88 3452.53 285.25

Error 20 12.84 53.80 37.28
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Table A.4 The ANOVA table showing the effect of incorporation of whey protein
isolate (WPI) on solubility and water vapor permeability of konjac glucomannan

(KGM) based films

Source of Mean Square
Variance « Solubility Water vapor permeability
Treatments 9 1226.49* 0.53
Error 20 10.36 0.53

* Significant differences between all samples (p <0.05)

Table A.5 The ANOVA table showing the effect of incorporation of whey protein
isolate (WPI) on onset temperature and enthalpy of endothermic transitions of konjac

glucomannan (KGM) based films

Source of Mean Square
Variance af fo o AH
Treatments 3 551 30.53* 119.26*
Error 8 3.81 5.84 1.65

* Significant differences between all samples (p  0.05)

Table A.6 The ANOVA table showing the effect of drying rate on thickness of konjac

glucomannan-whey protein isolate blend films

Source of df Mean Square
Variance
Treatments 1 0.001*
Error 4 0.000002

* Significant differences between all samples (p  0.05)
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Table A.7 The ANOVA table showing the effect of drying rate on color and

transparency of konjac glucomannan-whey protein isolate blend films

Source of Mean Square
Variance @ L a b AE1 Transparency
Treatments 1 0.29 0.03* 1.19 1.01 135
Error 4 0.37 0.003 0.26 0.18 0.71

#Significant differences between all samples (p * 0.05)

Table A.8 The ANOVA table showing the effect: of drying rate on mechanical

properties of konjac glucomannan-whey protein isolate blend films

Mean Square

Source of Variance df Tensile strength Elongation Elastic
modulus
Treatments 1 58.64* 1989.63* 12861.40
Error 4 0.74 115.95 2200.94

* Significant differences between all samples (p  0.05)

Table A.9 The ANOVA table showing the effect of drying rate on solubility and water
vapor permeability of konjac glucomannan-whey protein isolate blend films

Mean Square
Source of Variance df

Solubility Water vapor permeability

Treatments 1 40.3 1.35

Error 4 10.97 0.71
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Table A.10 The ANOVA table showing the effect of drying rate on onset temperature

and enthalpy of endothermic transitions of konjac glucomannan-whey protein isolate

blend films
Source of Mean Square
] df
Variance To o AH
Treatments 1 16.27* 16.63 17.37*
Error 4 0.28 3.53 0.55

* Significant differences between all samples (p  0.05)

Table A.11 The ANOVA table showing the effect of storage temperatures on color of

konjac glucomannan-whey protein isolate blend films

Source of Mean Square
df
Variance 4°c 25 °c 35 °c
Treatments 3 0.54* 0.76 1.79*
Error 8 0.02 0.38 0.12

* Significant differences between all samples (p  0.05)

Table A.12 The ANOVA table showing the effect of storage temperatures on

transparency of konjac glucomannan-whey protein isolate blend films

Source of Mean Square
df
Variance 4°c 25 °c 35 °c
Treatments 3 1.34* 4.65* 1.95*
Error 8 0.02 0.01 0.01

* Significant differences between all samples (p <0.05)
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Table A.13 The ANOVA table showing the effect of storage temperatures on tensile

strength of konjac glucomannan-whey protein isolate blend films

Source of < Mean Square
Variance 4°c x5 $H°c
Treatments 3 2.75 18 ]l&
Error 8 0.78 1.16 474

Table A.14 The 4ANOVA table showing the effect of storage temperatures on

elongation of konjac glucomannan-whey protein isolate blend films

Source of Mean Square
df
Variance 4 °c %5 °¢ F
Treatments 3 680.11* 51549+ 9114
Error 8 2559 5.9 33.03

* Significant differences between all samples (p  0.05)

Table A.15 The ANOVA table showing the effect of storage temperatures on elastic

modulus of konjac glucomannan-whey protein isolate blend films

Source of Mean Square
f
Variance g 4°c 25 °¢ 35 °¢
Treatments 3 2029.11* 52553.7* 117019.58*
Error 8 133.35 7468.68 14217.38

* Significant differences between all samples (p £ 0.05)
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Table A.16 The ANOVA table showing the effect of storage temperatures on

solubility of konjac glucomannan-whey protein isolate blend films

Source of Mean Square
) df
Variance 4 °c 25 °¢ 35 °c
Treatments 3 4.75 102.74 107.76
Error 8 12.9 26.85 75.34

Table A.17 The ANOVA table showing the effect of storage temperatures on water

vapor permeability of konjac glucomannan-whey protein isolate blend films

Source of Mean Square
) df
Variance 4 °c 25 o 35 oc
Treatments 3 0.091 0.086 0.574

Error 8 0.059 0.172 0.307
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