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1. Water Vapor Permeability (WVP)
2. American Standard. American Society (ASTM)

Yo

GiS Ly ey b etiSp 5 5L pagie Ll e Cassf
5 LS xS e 3 Gl 4 Ll
ool S IIYOT] diis s b 5 ol gla S
RO WA PN PURNS PR RIS SN g UL T rg
Sl OF 2Ul5 5 05emST (slaps! dhsls ¢ oS5 skn (slaes S
S bl kil e 3 [TEX0] 3005 ST L s
ols ssba sSe s gupcl Caale iy Olides
S 1y Casby ol g SaS Catles Slessast Llg s
“p S ot ek L3l Julge s esSle VO] as i3 L
SLS5s omm 0> S Julse 51 s (S e 4 eiS
L aSosbas [TA] 550 oleld gl 55 s oLd (52,088
A M e sl Shy eaiSps i A1
Ll ol iS4 Cuglie 5 Rl s pducilas)
f,\f 05 235 3 eslizal Ol s G cpl 51 BAa[TA]
Sig 5 2ME sl Ghuaies Sl cle 03l S Ol en
33 3 eleal b oAb oy 4 Caglie 5 SOKG Sls ya

g o glate 6LA¢,J'QL§JAJ}::.5)}M)J)J~?L§M\;S¢J}

\Auﬁ:‘g‘)‘gﬂy—"

gl ol go ags N Y
cgff) J)_).“:K c(dlfjf 6.1.»&\; )J«T dl})ls) (:.,L\f (’j )5}.;
5 QOUIT S 1) s S« (Ol 608123) J gy g (O

sslazul S)4e J“A}}i d‘il BE (d“):"\ crsb,i;) VJ“JV./J .,L:.MS)).,L:A

Az Sl
25 b 5 (Kb b S s -Y-Y
oS ¢

(S Aoss (Zasb; Jlie pl edS 65 55 adsl (Sh
kel b e 558 ekl s e Ao Sl
A=) BTV BT glae s s 5 a4 (Yo )AACC
AOAC U slhe walis awoys 5 pH 5 YA oy

LEVE T s s AE0-YV 5 4E0=YY o )las 4y (Y00 0)

ex5 £ s 4l ) ok A F-T-Y


https://fsct.modares.ac.ir/article-7-20098-fa.html

[ Downloaded from fsct.modares.ac.ir on 2025-01-15 ]

WJWéujﬁjjAMerijf‘w)j Q‘)m}&_ﬁ“‘jﬂjﬁﬁf

=3\l s 00 Usles s s U (Texture Expert 1.05) Ko 3 o e Cagby and jshied S eslinal e sl
Voo dsb s ek YO 50 slal 4 Wl bl (oS O35 Lokd 51 a5 o DL o S e Vs &
(ASTM, Y+ 1) (ASTM D- MY) jis5 olel oo b 5 ol 0 s b SOl il Gles s S
G s e il 0 G g alul ud esls i, Shostinal by ad sy 5 LSGlbaid b a3 o5l &
S ol s S bl e e 00 (IS0 L Sadly il 5 ol 5 68555 oS jsba SV il
s S s U (TS) Lois cajlio Jols Lagls oo oaabl 53w 8§ et bSOl s a4 (3 S 4
Jsb Sl 5 JSKbKe 2 (A) sl o 40 (Finax) gLl e LS el (6 S 5 LSSl 5l Sy
ok Aok il el L ((EAB %) oS i & S0l 5 Kl L Bs eals 13 (Ao Vo s Cusb )
Loy = (Lo) sl dsb 4 04 o) i ,3(AL) U Do 4 05 Dl Jlased LA (558 pasda la
e S dplos et ot e 51T Sl I 5 s S e Ol
A dloe | sl bl 05a5T 35 50 Slaphd o

TS = —ms (£) by,

WVTR= —— (1) dikes

AL e

A= Tx 100 () b b 23 sl (ol Slw JWl & 5 el 51 oy

sl 3 Al Sleslanad b

e s uw K, ol g WVTR
Fhpld o &) b5 WVP = — X i (Y) asles
N CAM' C‘_Mag.i_:) o&_w) )‘ oale L) LQV.L”.B \.<.1) Lf’l'i))] J..'.‘ -y
a5 (Lovibond system England 500) RN ‘5\”‘&""'5 Of s M —g-8-Y

_ . e " . C Tk Ak RE .l 5
MW&))}\L@\WM(QU\L ca jb )}Asb L:d)lk‘))“b.&jcﬁfﬁ&bev)lﬂ\Mr@QM
*_, *_ . . L . . _ P

@F=NTLISVN sla st L aes sy Use Ao 3 S 5 el T8 Sey 518 Bl a3 100 (sl

ob S 1,5 esla - o510l gl DF=V/AA . . . . e T
R 2t S0 St sl / e 00 0on 5 (W) i s bl 108 05l )

sl Q:jv_AJA:‘Q,&LA \§2 QM%)M&\L\MH)Y
sa b Sl a® okl g s Ky i a4 S L T . . . Wy
S A S AT Gkl lad 30l SO) a8 2 A w8 S S35 2l 5 ok bglia e A plal 318 e 3 YO

))(.,L:ﬁ_w:\" jol:.w=ji.‘é) L;'v;)) s S &_A.:..a)jL* U’“‘i"l"\

(Cmia) (83,5 edasolis b okl 9 () S 5 (o)
) i 15 (AE) Js (S5, i3l (i) o
(Yyy

odd (i85 Wds 5 ey Cob 05 4 S S Lo L S
03 Sl O3 4 Odony B sel ol ey Bl 25 .05 Ul
Loks <l (Wr) w38 515 518 sle ax s e sles

[88] A5 awlws o3 alasl
V) dsles W, -

: W,
AE=[(AL)(AaY+(AbY}"2 WS (%) = 1‘ — X 100 (r) el

(V) dsles

S S ol g —0-t-¥
WI=100-[(100-L)*+a’+b*]" oL

( Stable Micro ) e &3L 51 eslinal b (SO ol

i . i by 158l 6 5 s AT-XT-Plus Systems, Surrey UK
bty glaphd glajbsbe 5, () 2 —V-E-Y f

(SEM) o2y, 55 @Ky S 51 05linl

1. Water Vapor Transmission Rate (WVTR)

™


https://fsct.modares.ac.ir/article-7-20098-fa.html

[ Downloaded from fsct.modares.ac.ir on 2025-01-15 ]

VYAV awl Vo 69> c/\ﬁa)w

MJ@L’S—\'

045 05 som SBS iy o n Y

JPRES PR NCINC PR I TR C Y S prps
VV/TY s oS 5 35y sy 5le ol o o3l 0L
U 08 05 505 LSS e 5 a 5 e Ao
ONY) o (Ao 3 V80T ) g s (Ao 3 ATV anlls o
25 oLl (s s v /AL) zusls 5 (W)

s

Fig 1 Hlustrative picture of Fine Powder of Wheat
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Table 1Fine powder content

Moisture Starch oil

Protein pH Ash Gloten

(%) 11.23+0.15 62.7+024  5.3+0.18

14.03+0.21 6.39+0.02

0.94+0.11 43.6+1.23
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Fig 2 Illustrative picture of Fine Powder
film(containing 35% (w/w) glycerol)
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Table 2 Effect of plasticizer level and type on films’ Thickness and WVP

Content % (W/w)
Plasticizer type based
on FP content

Thickness (mm)

WVP(x10"%m"'s'Pa™)

25 0.135+0.007¢ 1.14+0.14°
Glyserol 35 0.159+0.001° 1.49+0.16°
45 0.18+ 0.006° 1.98+0.13°
25 0.118+0.007° -
Sorbitol 35 0.138+ 0.004° 0.51+0.03¢
45 0.157+ 0.006° 0.53+0.01¢

* Values in vertical columns with different letters are significantly different (P<0.05).
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Fig 4 Effect of plasticizer level and type on
films’water solubility
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Table 3 Effect of plasticizer level and type on films’s Mechanical properties A6 5 (s
0
Plasticizer type Cont?:se/?j V) Elonogation Tensile Elastic modulus Sals ol
on FP content (%) strength (MPa) (MPa)
Glyserol 25 31.16+2.23° 520+ 1.26" 109.499+5.64°
35 37.5244.17* 490 +1.54° 83.66 +£6.82°
45 40.11+1.43* 1.53 +0.35° 38.69+13.48°
Sorbitol 25 - - -
35 0.12+0.07° 6.83+0.70" 107131+ 68.91°
45 0.16 £0.03¢ 6.16+1.80° 563.47 £16.24°

Values in vertical columns with different letters are significantly different (P<0.05).
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Table 4 Effect of plasticizer level and type on films’s color values

Content % (v/v)

Platsticizer based L* a* b AE WI
ype on FP content

25 90.56+0.45*  1.56+0.40*°  10.36+0.15° 10.82+0.05° 85.88+0.06%
Glycerol 35 92.63+0.23°  1.86+0.23% 8.76+0.49° 8.45+0.32° 88.39+0.29¢
45 92.73+0.40°  1.73+0.46" 8.73+0.46° 8.35+0.33¢ 88.49+0.32¢
25 91.4+04° 1.63+0.40° 0.53+0.37" 9.71+0.49° 87.05+0.04°
Sorbitol 35 93.03+0.23¢ 1.3+0.17° 6.96+0.46° 6.67+0.41¢ 90.05+0.41¢
45 93.56+0.46%  1.46+0.46° 5.63+0.46¢ 5.43+0.25¢ 91.30+0.29°

Values in vertical columns with different letters are significantly different (P<0.05).
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Fine powder of wheat is a natural polymer which is obtained from wheat milling process and due to
decreasing the quality of flour separation of it is inevitable. Considering the importance of applying of
industrial wastes, the aim of this study was using fine powder of wheat as a raw new material in the
production of biodegradable film and evaluation of type and concentration of plasticizer (glycerol and
sorbitol) in different the concentration (25, 35 and 45%) on physical and mechanical properties of
produced films. Results of this studied showed that by increasing plasticizer concentration the thickness,
moisture content, water solubility and flexibility of film decreased. Regarding to strong elasticity
properties of the films prepared with sorbitol at low concentrations evaluation of tensile strength and
water vapor properties was impossible. Increasing the concentration of glycerol compared with sorbitol
had more impact on increasing of the humidity and water solubility. Water vapor properties of bio-films
containing 35% sorbitol (0.51 x 10" gm's'Pa) was lower compared to film containing glycerol at
similar concentrations (1.49 x 10'° gm™'s"'Pa).With increasing concentrations of glycerol, elongation of
produced film increased from 31% to 40%, meanwhile maximum elongation for contains sorbitol was
0.16%. Based on the results obtained from this studied can be express that fine powder of wheat of had
good potential for the produce of bio-films for food packaging and glycerol introduced as better
plasticizer respect to sorbitol in fine powder of wheat based films.
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