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Mechanical and physical properties of edible film from corn husk
waste (Zea maysLinn.)
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NIFUNIULIIRN uazFeraznistinsa nududuRguaniaendntwanaunliuns 5% arunsnaugd1iange
LRUARNTAMNTUY N19TNNNRLe91a1 N1IFIUNIULTIAY LasFataTNNTEARY WInTL 0.67-2.16 NadalNAT,
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AdAy: Nauiiilng, waandnlne, ndimases, sasines

ABSTRACT: The objective of this research was to investigate of mechanical and physical properties of edible
film from corn husk waste with Field corn, waxy corn and sweet corn. The edible film was prepared with 3 levels
of corn husk were 5, 10 and 15% (w/v) and 2 plasticizer were sorbitol and glycerol at 25% (w/v). Mechanical and
physical properties; thickness, water vapor permeability (WVP), tensile strength (TS) and elongation (%E) were
evaluated. The results indicated that the film could be better formed at a 5% concentration of sweet corn husk than the
concentration of 10% and 15%. Thickness of the edible films was in the rang 0.67-2.16 mm, 2.75x10°-5.49x10
g/m.d kPa, 8.37-27.34 kPa and 5.20-25.78%, respectively. Corn husk film using glycerol as a plasticizer was formed
and film properties better than sorbitol. Moreover, the amount of corn husk increased resulting mechanical properties
of film increased the difference was statistically significant (p<0.05).

Keywords: Edible film, Corn husk, Glycerol, Sorbitol
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1. mswmsasdaannilaandialne o
waandalnera 3 4fin ldud dalnainasdnd
(WuguAsanssd 3) drnlnadramien (Wugglavi
1) wazdnalnavanu (Wuggnuandaum 2) iz
Ugnluanedidasys uazuaniin Sadaimasysnl
wnarmdelngfiy 10% NaOH (NaOH:udan =
10:1) Fuft 100 @A Tadea 30 W7t TTunazayuls
WHaT 80 aANLTATadaLLTIATN dunualsd
AZIRUATAUAILATLNINAIUIABUNIATRENGT 45
NGERGE

2. msfuAsizvmsuandiniaidaglag
aniEaulaandinlne dideldendtninm 5 niu
nannunsamaalsezdsn 8 nfu lulalalnsiia
Laanagaaa 20 NaaamT AN 30% NaOH 40
fIndans naxliidniy euf 60 aerTaEaa
dounilnanli Funasdaarinndu damenaudae
LYNURA TALNAUNNELT 60 adALTATE (T
a1 5 Falus @zlﬁmé’u@ﬂ%Luﬁmmq‘l‘,mmmﬁ'@
waandaine (CMC) LL@%ﬁﬂﬂ%ugﬂLLﬁiu‘W@rﬁ\l
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3. nstugilunufauuilanainida
wlaandalwe 11 CMC anndie 2 138U 5, 10
WAY 15 %(WA) RN NaNgR kimas 2 w5in Tawn s
inea uaznALmesen (Table 1) Arnuidadiu 25%
(w/v) U31m9 20 Radams nan lidniumasluani
NET92aNaY ﬂuﬁ'@qmmﬁ 70 a9ANTAdad 24
dalue wéahanmageunmuanTAseldl

4. nsvARaUAMANLANIING laun
NNIFATUNIBL IR (Tensile strength, TS) waz
faaazni3tmfa (Elongation, %E) Tne 4 1Aend
Universal testing machine éﬁﬂ Hounsfied Serial
120 §u Model H 50 KS mudsneanuading (2553)
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Tiiulinnunnmsgiu ASTM D882 (1995) uaznis
%uﬂi’]ui@‘ﬁﬁ (water vapor permeability, WVP)
(Ekthamasut & Akesowan, 2001)

5. mswmaauqmamﬁwﬂamﬂnﬂw 1oun
ANUUN (Thickness) lnaRanaalulasiinad
(Mitutoyo Tokyo, Japan), mmxmﬂ*ﬁwm%’u
(Film solubility, FS) (Oh. et al., 2004), U310
mm%u (Moisture content, MC) (AOAC, 2000)

LAzNN3IAAIA (Color value) AasiAaad Universal

Table 1

WAKNERT 45 ATTUNLAL 1 : (2560).

Hunter LAB $u Colour Flex™ AN AN
Total color difference (AE), Yellowness index (YI)
LAy Whiteness index (WI) (Bolin & Huxsol, 1991)
ANGRAT

AE = (AL*+Aa*+Ab)"? e AL =L -L_|
Aa = a-a_ Ab = bStd -b

Yl =142.86 b/L

WI = 100-[(100-L)*+a*+b?]"

sam

Formulation of edible film from used two types of plasticizer

Corn husk content

Type of plasticizer

(% wiv) 25% Sorbital (S) 25% Glycerol (G)

Type of com 5 10 15 5 10 15
Field corn (FC) SFC5 SFC10 SFC15 GFC5 GFC10 GFC15
Waxy corn (WC) SWC5 SWC10 SWC15 GWC5 GWC10 GWC15
Sweet corn (SC) SSC5 SSC10 SSC15 GSC5 GSC10 GSC15

6. N1FIATISULRYANWADE 1INIMAT
LRAELAYALATIZT AN TSI LN e
(Analysis of variance, ANOVA) WEeueuAN
wAnFnaaasAieaslag Duncan's New Multiple
Range Test (DMRT) fisedu Anuidasiudesas 95

NANTSANE

nstugUusuanuslnaanilaandialneg
matuglueuisuanaend1nlnadis 3 18
(@ 1Tnaaedmnd dalwadnawidan wazdinlng
1) NsHNaudAaandalne 3 s¥su (5, 10 way
15 % wiv) WaRRLTEIas 2 1ia (Te5inea Way
a 1 A v di/ o o
namasea) wulndaandninadesdnd was

o Aa o a -
F1alnanauninagesealdunanan laiae f
annsnaugluniuiaulen WduElnaladidmaes
1 XK a A ] ‘é’ a a 4ﬂ| ] al e
BaulaaulaARDIYU WU EL AU 21Ad0E TN
Aoy ea Ao X o 1 Y
Mdrefinealaneuziledudanand1ailszumn
IREUREITL NINA LAZAE (2555) NAFNAN
RNz Testneailnzdng drunamases
Ml sNdANEavgunInnIgesines Al

é’ a s | a ) a =
nsauglAdnasisntnameseaiiuansasuly
NNTNARNANLIINA (ANANA, 2544) ANNLUINZURS
Aduanapautangu llaunsnaanliuandn
Funaunazainueanandd laaasianinane
ANTANNNALRILNUNAN (Slew et al.,1999)
(Figure 1)
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(A) Field corn 5% + Sorbitol

(D) Field corn 5% + Glycerol

(B) Waxy corn 5% + Sorbitol

(E) Waxy corn 5% + Glycerol
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(C) Sweet corn 5% + Sorbitol

(F) Sweet corn 5% + Glycerol

Figure 1 Appearance of edible flm from corn husks with sorbitol and glycerol as plasticizer

NSNARBUAMANLANIINIEAINTRIN A N
uslnm
AnANTANNIEN NI HURANLEINARIN
waandnalne (Table 2) WuIwHUAFNANNLLAEN
Iy Iy = ~ ~
dnoatwadramtasasiinoumunninign waznig
Hrasineadunandi lama Siuann 1 iU au s
AYNUUININNIINATRIA ANINILNDILHUAAN
S X 4 o o X
AziiNAuE a1 TN el aand 19 Tna AN
AUAINNTTNENLI9R1N LAZNITAZAHLNYDY
e 4 2 a o 4
LHUAFNAzanauNa NN nd 2 TneEa
aanpdasiy Tayad uazanuy (2558) An9Ld
unuannfainanilidnsinisauniulatinueg
Aduanas weuidnanaand1alnananu 5% 7
Enamaseadunanas tamasnAINIazans

gangauLAEaiy 2930U0 (2551) WA NNLAN
al el ) U 1 Aal s A
NANER biTaFH R AT LW HUAANH A Na N30 T
N1FAZANELANTBLATAN LT NINNFTH RN
Wasannwanailame fidnldunansauazadaiiey
Auluanasasuilavinliiusylalnsauaeuioas
- g v = v
warNaunldnaiaseaginisoazatelaanga
#efineaiiasainauantifizenfdgeseaiu
Tuanangauthannsagaasmulauinndninli
WNaRusEAULN L AR L aTdNgAaN1999NFAI A LR UG
lalasiauinlagas1amiane (Chick & Ustunol,
1998) NALIATDALAZTRTUNDANNARATNIINT
AzanatNre9LHuRl §udesanidunedeeais
Qmmﬁﬁmmmwﬁﬂmm 1l hydrophilic

plasticizers (Krochta, 2002)
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Table 2 Physical properties of edible flms from corn husk

Types of  Types of Corn husk Thickness” wvpP" Film solubility” Moisture
plasticizer  corn husk contents (mm.) (g/m.d.kPa) (%) content” (%)
(%(wiv))
25% Field corn 5 1.064£0.03"  3.39+0.04° 52.48%0.02' 12.02+0.08"
Sorbitol 10 1.35+0.01"  3.01£0.01" 49.42+0.03 12.99+0.11"
15 1.75+0.03" ND 46.67+0.06" 14.21+0.06°
Waxy corn 5 1.80£0.05°  5.49+0.03*  40.62%0.54" 14.77+0.10"
10 1.94+0.05° ND 37.630.04° 15.23+0.11°
15 2.16+0.01° ND 34.59+0.05" 16.13+0.07°
Sweet corn 5 0.89+0.01%  3.04£0.04"  56.37+0.06° 11.56%0.15"
10 1.07+0.02°  2.75+0.04 53.97+0.60° 12.45+0.10'
15 1.160.01" ND 51.14%0.05" 13.57£0.39
25% Field corn 5 0.88+0.02°  3.22#0.02"  53.74%0.02% 14.22+0.10°
Glycerol 10 1.15+0.04"  3.11#0.03°  52.78+0.06' 16.14+0.13°
15 1.2940.02°  2.630.02 52.00%0.02° 17.2840.12°
Waxy corn 5 1.09£0.01  3.8420.04°  47.32+0.06 13.91£0.06"
10 1.17+0.02" ND 45.19+0.02' 15.34+0.09°
15 1.46+0.01° ND 41.42+0.07" 18.61+0.15°
Sweet corn 5 0.67+0.01"  4.38+0.03°  65.030.09° 13.28+0.21’
10 0.83+0.03  3.92+0.04°  56.81+0.05° 14.61+0.28"
15 0.98+0.06'  3.25+0.05 54.24%0.05° 16.88+0.12°

""Means+SD in the same column followed by different letters differed significantly (P<0.05) by DMRT.

ND = None detection

Table 3 Mean of Color, total color different (AE), yellowness index (Y1) and white index (WI) of edible film from

corn husk.
Types of Types of Corn husk Color value AE WI
plasticizer corn husk contents
* a* b*
(%(wiv))

25% Field corn 5 60.26 2.35 15.51 34.23 36.76 57.00
Sorbitol 10 54.18 3.57 17.82 40.82 46.99 50.71
15 57.53 4.55 18.78 38.35 46.62 53.35
Waxy corn 5 7049  -0.61 8.82 22.06 17.88 69.19
10 67.61 -0.74  10.10 25.20 21.34 66.06
15 68.57 -0.92 11.82 24.96 24.62 66.41
Sweet corn 5 70.57 1.25 12.04 23.37 24.37 68.18
10 72.74 1.09 15.34 23.26 30.12 68.70
15 73.39 1.25 16.21 23.30 31.55 68.82
25% Field corn 5 61.19 1.42 12.42 32.13 28.99 59.22
Glycerol 10 62.65 2.63 14.74 31.79 33.62 59.76
15 58.61 3.14 15.51 35.82 37.80 55.69
Waxy corn 5 62.79  -0.11 9.51 29.63 21.63 61.59
10 60.66 -0.32 11.20 32.14 26.38 59.10
15 63.03 -048 14.72 31.21 33.36 60.20
Sweet corn 5 62.44 0.43 11.20 30.48 25.63 60.81
10 71.20 0.66 12.83 23.14 25.74 68.46
15 68.32 0.93 13.75 26.12 28.76 65.45
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WANER bEEas (GSC15) NANANNATUNILLINAN
AGINGA VINL 27.34 kPa Fasarnistinga
25.78% N9 191 B auaandnatnaiindugana i
ANANNNANUNNULTIPNTNA WATIRATNNIE AFILAN
%u%qﬁﬂ"}LLﬁmm'ﬁqﬁuﬂﬁ'qqﬁﬂﬂz‘é’]ﬁmmmﬁﬁ
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WuBunnsanns s nauin LA lAnE i
ATl I A AN T UL 29
= % a' AP Y a s A ¥ 2
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oA A d o e 2
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d!( £ oA (=] al 'S a0 v
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198 ANTUA LT A TN LT T9IRIRNUsY
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HAnnstiafatiaau (Mali et al., 2005) (Figure 2)
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Figure 2 Effectiveness of the type of corn husk and corn husk content add sorbitol as plasticizer on tensile

strength (TS) and % elongation (%E) of edible film. Statistical analyses for the effect of corn husk types and

corn husk content were performed separately using a Duncan’s Multiple Rang Test. Error bar shows Standard

Deviation (SD).
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