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1- Amylose

2- Amylopectin

3- Anhydroglucose
4- Glycosidic Bond
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4- Amylolytic

5- Maltodextrin
6- Dextrin

7- Hydrolysis

8- Retrogradation
9- Glutaraldehyde
10-Boric Acid
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1- Crisp and Brittle
2- Fragility
3- Plasticizer
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8- Water Vapor Permeability
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1- Epichlorohydrin

2- Sodium Trimetaphosphat

3-1, 2, 3, 4-Diepoxybutane

4- Food and Drug Administration
5- Hydroxyl

6- Carboxyl

7- Estrification
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4- Gelatinization
5- Estrification
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1- Acetylation
2- Acetic Anhydride
3- Methanesulfonic Acid
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2- Emulsifier
3- Carboxymethyl Cellulose
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1- Phosphorylation
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2- Methyl Cellulose
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2- Contact Angle
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2- Moisture Absorption

VYAV el ¥ s lad — ags Sl

£y

SO mlaw dil s &0 S i b oamye 4l
PR ST LI P TRI P SV SEIN (IS i W G
Spd amin 3 SOl G mhaw il 0T 5l i b

LEA] (2 Y S

@.«:Jbﬁjdb): ;..ja)né S5 sgou Y S
hﬂ-l:mc‘,h'ﬂ BN 6}?.)?“’] RN () dﬁ;h)i (A

o3l3 13 ey o 55 ol okd G s ol

5 2SS L s Sl ealiad b Aol o5

4 Sy ) adis 55 6 L Olejea 5 Vb SIS 28

gl o sy oK1 asd e a0 s (O ok

oz S cbie gl e OT o b 5 ey
[V] 255 0 4les IMage J

'O 4 G (23 g8 O ge 3T YT

clae 52 3 ST lad s dals Ol arlone 5l
o lae Sl 4 5358 0sn3T 3 Ysens ey
oS sty Sl law 5 ASTM(1995 E96)
b el (Ao o ysby sbl ) LS
Blas 53 5 edd e3) (Ao ek Sl slasls &S g5k
Ssdie ekl RIS S L i Glacled
LS e pLl Jaloes Loy 5 5l 2 iSOl
Sl s ol T 358 0 enls 13 (VO by sl )
o gl e S ol Oy 4 Odew; B eSOl 05
S 28 ey o 3T LB 5 o303 (6 sacky &2
5 i ol GbdsSse s 4 Cod ek (S0ls5L
L] ol eV g Sl @l ek

1- Water Vapor Permeability

P g agle gy - pels Al

P e s nd

¢ S eﬂc gm?"

ad T

G -

J€(93ff€gnv19 ‘J*KQ -cv*“a'ﬁr: |r'ﬂ Ko ‘“‘W faaLapa’ :'\M".’QQ Aee



S29°

g n

3 oale b‘j&ﬂ\e Al J“'.‘.‘li.%.'f o9 o..'J‘ Qw".aﬁ- C}L,a‘ 6\.&

N

e 5l ge ghuaty 53

st 5 pske 5 sty Al v

¥ o oy Jlo (133050
oo OYAIKes 5 5 N P
4L 2 st (S ol
Ao sohsl - eioew wnl

A.Ieua Ay 3l o.\.ﬁc‘;’r—?«e‘ (NCC)

N0 W «(sioslies g QLE.:JS;J
VYA Y ol

K] J.:.Sj}')) cOYAY) db&.«.ﬁh K] | 40_‘:@}] A%

ol s Bl S
S5l ) W aled S5
(MTI02 oy gL sl amulis
33l e g slasosls aldas

A=Y A ol

. Fang, J. and Fowler, P. (2003).

“The use of starch and its
derivatives as  biopolymer
sources of packaging
materials.” Journal of Food
Agriculture and Environment, 1:
p. 82-84.

. Park, S. Hettiarachchy, N. and

Were, L. 2000). “Degradation

behavior of soy protein— wheat
gluten films in simulated soil
conditions.” Journal of
agricultural and food chemistry,
48(7): p. 3027-3031.

van der Zee, M. (2005).

“Biodegradability of polymers:
mechanisms and evaluation
methods, in Handbook of
biodegradable polymers.”
Rapra Technology. p.

11. Averous, L. and Boquillon, N.

(2004). “Biocomposites based

on plasticized starch: thermal
and mechanical behaviours.”
Carbohydrate Polymers, 56(2):
p. 111-122.

12. Abbas, K. S.K. Khalil, and

Hussin, AS.M. (2010).

“Modified starches and their
usages in  selected food
products: a review study.”

O g Ayle ary - el Al

AN

wlts gp Sl 52 s M Rl e 5 e
e ol o3 Ol el 53 Ol oS S sl 253
oo eslid gl s LB e U sl liags
walls (ope gl 03 s el gl sl
3 S slasady sl e Rl Olsear L5

.A;)\J}a:m\:)ydgwéw):gbeu

cLuo -0

S OT0) OKes 5 g s
S F) 5 et sgd Oles pas
dusp (mSosde 5 abjiud glaaulss
oled (gle mls 5 pgle aslliad ««c.x.:f

\‘fa— Voo 4\* 69> OA

A

-L:‘_,;)) 4(\‘“%0) A cj-)ﬂ.é_.é L}"Lé'“;' .8 6‘)‘)}‘}§ Y

($o8 S S|y Sl eslial b azulis ol
dpbard 5 S s Sny
XMl gl slatasy 4
¥ oosled

adlaer ((OYAY) o SLS g JLL U
5 e S5 SHU slaaY il ol 55
9 SNkl — 23 Sl Al
PN Ay Gl P Je —al
A Dl gl mlo s pske sl ey
SA-AY Y oles &

Cige b 0T oL 51 U
saasin  », (MMT) i ,s
sbekd GHlm s sos ol
e Wl () el g g
st wllas w0l s eddAd g
A0 oyled F Jlo e glde o g

adlaoy (IYAY)0Ls 5 o cesl) a8
SHolssh sl s ekacs,
s slam oS agb, 4 e

¥

WAV Glwls —¥E olad— agd L



treatment.” Carbohydrate
polymers, 78(3): p. 588-595.
21. Yin, Y. et al. (2005). “Starch

crosslinked with poly (vinyl
alcohol) by boric acid.” Journal
of Applied Polymer Science,
96(4): p. 1394-1397.

22. Seker, M. and Hanna M.A.
(2006). “Sodium hydroxide and

trimetaphosphate levels affect
properties of starch
extrudates.” Industrial Crops
and Products, 23(3): p. 249-255.
23. Shi, R. et al. (007.

“Characterization of citric
acid/glycerol co-plasticized
thermoplastic starch prepared

by melt blending.”
Carbohydrate Polymers, 69(4):
p. 748-755.

24, Almasi, H

GHANBARZADEH, B. and
PEZESHKI, N.A.  (2009).
“Improving  the  physical
properties of starch and
starch—carboxymethyl
cellulose composite
biodegradable films.”
25. Zhou, J. et al. (2016).

“Hydrophobic starch
nanocrystals preparations
through crosslinking
modification using citric acid.”
International journal of
biological macromolecules, 91:
p. 1186-1193.

26. Chi, H. et al. (2008). “Effect of
acetylation on the properties of
corn starch.” Food Chemistry,
106(3): p. 923-928.

27. Diop, C.LK. et al. (2011).
“Effects of acetic acid/acetic
anhydride ratios on the
properties of corn starch
acetates.” Food  chemistry,
126(4): p. 1662-1669.

28. Zhou, J. et al. (2009). “Effect of
surface esterification with
octenyl succinic anhydride on
hydrophilicity of corn starch
films.” Journal of applied

Journal of Agricultural Science,
2(2): p. 90.
13. Carvalho, A.J. Starch: (2008).

“Major sources, properties and
applications as thermoplastic
materials.” Elsevier, Amsterdam.
14. Avérous, L. and Halley, P..
(2009). “Biocomposites based on

plasticized starch.” Biofuels,
bioproducts and biorefining, 3(3):
p. 329-343.

15. Cunha, A.G. and Gandini, A.
(2010). “Turning polysaccharides

in to hydrophobic materials: a
critical review. Part 2.
Hemicelluloses, chitin/chitosan,
starch, pectin and alginates.”
Cellulose, 17(6): p. 1045-1065.

16. Ghanbarzadeh, B. Almasi H. and
Oleyaei S.A. (2014). “A novel

modified starch/carboxymethyl
cellulose/montmorillonite
bionanocomposite film:
structural and physical
properties.” International journal
of food engineering, 10(1): p. 121-
130.

17. Mali, S. et al. (2005). “Water

sorption and mechanical
properties of cassava starch
films and their relation to
plasticizing effect.” Carbohydrate
Polymers, 60(3): p. 283-289.

18. Jagannath, J. et al. (2003).

“Mechanical and barrier
properties of edible starch—
protein-based films.” Journal of
applied polymer science, 88(1): p.
64-71.

19. Choi, S.G. and Kerr, W.L. (2003).

“Effects of chemical modification
of wheat starch on molecular
mobility as studied by pulsed 1 H
NMR.” LWT-Food Science and
Technology, 36(1): p. 105-112.

20. Shin, S.I. et al. (2009).

“Structural characteristics of
low-glycemic  response  rice
starch produced by citric acid

¢ S eﬂc gﬁ?"

ad T

- -

J(fﬂc'ff(:;ﬁnp ‘J*KQ -cv*“a'ﬁr: |r'ﬂ Ko ‘“‘W faaLapa’ :'Vo".’“m Aee

g s iy o ek
CRVEY.oom
VAV GVt oo g5 it S o) et



S29°

g n

3 oale b‘j&ﬂ\e Al J.Q.Ai_,ﬁ o9 o..'J‘ Q\fp".ﬂﬁ- C}L,a‘ 6\.&

N

&‘..LG :‘y Gredaws 2 2

films.” Radiation Physics and
Chemistry, 78(7): p. 651-654.

37. Ma, X. P. Chang, R. and Yu, J.
(2008). “Properties of
biodegradable  thermoplastic
pea starch/carboxymethyl
cellulose and pea
starch/microcrystalline
cellulose composites.”
Carbohydrate Polymers, 72(3):
p. 369-375.

38. Li, X.M. Reinhoudt,D. and
Crego-Calama M.  (2007).
“What do we need for a
superhydrophobic surface? A
review on the recent progress
in  the  preparation  of
superhydrophobic  surfaces.”
Chemical Society Reviews,
36(8): p. 1350-1368.

39. Ghanbarzadeh, B. Oleyaei, S.A.
and Almasi, H. (2015).
“Nanostructured materials
utilized in biopolymer-based
plastics for food packaging
applications.” Critical reviews
in food science and nutrition,
55(12): p. 1699-1723...

40. Li, Y. et al (2011).
“Fabrication and
characterization of TiO 2/whey
protein isolate nanocomposite
film.” Food Hydrocolloids,
25(5): p. 1098-1104.

41. Zhou, J. S. Wang, and
Gunasekaran, S. (2009).
“Preparation and

characterization of  whey
protein film incorporated with
TiO2 nanoparticles. ” Journal of
food science. 74(7).

a.)&.w._g_,.; u.»)bi
= T ke S el 0 e S -0l
s AS - sz)ju;s oS il — QBL:) Sl

FOYVIVAVAY

O g Ayle ary - el Al

$0

polymer science, 114(2): p. 940-
947.

29. Koo, S.H. Lee K.Y. and Lee H.G.
(2010). “Effect of cross-linking
on the physicochemical and
physiological properties of corn
starch.” Food Hydrocolloids,
24(6): p. 619-625.

30. Slavutsky, A.M. and Bertuzzi,
M.A. (2015). “Formulation and
characterization of
nanolaminated starch  based
film.” LWT-Food Science and
Technology, 61(2): p. 407-413.

31. Ojagh, S.M. et al. (2010).
“Development and evaluation of
a novel biodegradable film made
from chitosan and cinnamon
essential oil with low affinity
toward water.” Food Chemistry,
122(1): p. 161-166.

32. Shojaee-Aliabadi, S. et al. (2013).
“Characterization of
antioxidant-antimicrobial K-
carrageenan films containing
Satureja hortensis essential oil.”
International journal of biological
macromolecules, 52: p. 116-124.

33. Goudarzi, V. Shahabi-
Ghahfarrokhi,l.  and  Babaei-
Ghazvini A. (2017). “Preparation
of ecofriendly UV-protective
food packaging material by
starch/TiO 2 bio-nanocomposite:
Characterization.” International
journal of biological
macromolecules, 95: p. 306-313.

34. Shahabi-Ghahfarrokhi, 1. et al.
(2015). “Effect of y-irradiation
on the physical and mechanical
properties of kefiran biopolymer
film.” International journal of
biological macromolecules, 74: p.
343-350.

35. Kim, J.K. et al. (2008). “Effect of
gamma irradiation on the
physicochemical properties of a
starch-based film.” Food
Hydrocolloids, 22(2): p. 248-254.

36. Soliman, E. and Furuta M. (2009).
“Influence of fy-irradiation on
mechanical and water barrier
properties of corn protein-based

WAV Glwls —¥E olad— agd L



