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Abstract

Edible films were prepared from proteins extracted from soybean curd residue by alkaline extraction and iso-
electric precipitation. Effects of film forming solution pH and plasticizers on mechanical and barrier properties of
edible films were studied. Films were formed within pH 7~11 with tensile strength (TS) of 2.9~3.3 MPa. Films pro-
duced under pH 10 had the highest TS and Elongation (E) (3.3 MPa and 60.1%) but no significant difference was
observed among water vapor permeabilities (WVP) of film. Glycerdl, sorbitol and its mixture (1:1, w/w) were
added as plasticizers. The concentration and mixing ratio of plasticizers also affected the TS, E and WVP of films.
TS of films decreased from 15.0 MPa to 2.9 MPa as plasticizer concentration increased from 0.4 to 0.8 g plasticiz-
er/g protein. At a plasticizer concentration, the highest TS was observed when sorbitol was used whereas the
highest E was measured when mixture of glycerol and sorbitol was used as plasticizer. WVP of films increased as
the plasticizer concentration increased. Films plasticized with glycerol showed the highest WVP among the films
with the same plasticizer concentrations. Edible films prepared from soybean curd residue protein showed very
low oxygen permeabilities (29.5~61.1 aL.-m/m?'s-Pa) and oil resistance at all plasticizer concentration level tested.
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Fig. 1. Schematic of TAPPI test method T 507 used
for testing oil resistance of edible film.



of 7IAA B EAFIEA 13

FA7F b o)) AR AA w1 FREAS ng-m/m*-s-Pagl W& Yot Fo A3l ApolE B
A3 o2& Yot} o)ty e AnE HE dEgdd
pHE 10.002 2HaHe o, 71 7141 540] %
AN &M 2 eSS A 7 s AR Aassit
SAS(Statistical Analysis System) S pack-
age™E ARgsle] 4 ¥4 2 Duncan WS #HE 7}AH| Q| B
(Duncan’s multiple range test)S A8} 714 EA
THAAZEEH 53 didS dRE 9ES Az
3t b w5 9 B3 uE g VAY 54
2t 4 S 243 292 Table 1ol Yehhidlth 7124 v=
2 0.2 g plasticizer/g protein®. 2 37}3 BEL YT
LESY pHe| FF BAA 7] g DS Yepdlon AFEE A9 Hol
Y4899 pHI 7HAA I8 AR, A% 2] o} 7|1 AH EAL 2AE 5 QI 7HAA Y &
R FEFHE wAE 92 Table 19 vehisl 2 0.4 g plasticizer/g protein®] T2 H7+8}A0&
o BE&4 pHE 259 FA ofe] JdE& A u BE9 oA E 10 MPaolde] ¥& e ngle
t. &, pH 6.0 o|3fell A= daido] Sa)A] Fof & o E3) sorbitole 7IhAE ARSE BEY A¢ 15.0
29 o] dHAY L 4T f3iH o] BE o) MPaoi N Ee AARTE Byt 2y ARE
Sa52) @2 dild Y] EASG ddg 2.5 ~ 5.7%9 WHE B Aol gt Aoz
Hol 982 ZE499 pHE 700149 €22z = E}‘*D} 7VaAle A7tEe w9 ue 259 14430
AP S o Az 7Fsasi MR QR EE 74 WHH AFEE F7HeTh
Az & FoIA EF8A pHE 7.008 24 A 7heA TEAlA DE AFAEE sorbitolS
st A2 9] JANEE 2.8 MPaz 714 @2 TAaA 2 A}3J 2] 7}AaAR glycerold =0
& VeERi e pH 8.0 ~ 11.02 2380} Az AHEAY £2 glycerolt sorbitol& EREA ALE:
Y259 ARAZEE 3.1 ~ 3.3 MPag2A 5%9 #2 3 WERr =& o2 Yeigon AAEL 7lAA
FEAM Y27} Qe AoR et E£3 "5 2 glycerol® sorbitold 50:502.2 &% st} A&
AZEL pHE 10,002 2H3oq Axg dgo "Eo] 74 =9ton sorbitolS A7l HEo) A4E
60.1%= 7b¢ E3ter, pH 11 002 zH™sld Az o] 7P e Ao Ul

& go] 51.6%=A4 7+ v
B, $REREE D59 pHol w2t 0.42 ~ 050

o e Yeia. @

o)eiat 7paAle)
AFalo] g BAES

Aghe 7}*x1l7} LLESIR ARV
TALATS o|E0EN Gl

Table 1. Effect of film forming solution pH on tensile strength, elongation and water vapor permeabilities of edi-

ble films from soybean curd residue protein

Thickness: |  Tensile strength Elongation WVPY
e (o) (MPa) (%) (ng - m/m’ - s - Pa)
pH7.0 579 + 4.6° 28+ 03 53.8 + 87" 0.45 + 0.05°
pH 8.0 64.6 + 8.0 3102 54.8 + 6.8 042 + 0.0
pH 9.0 653 £ 42 32+ 03 58.4 + 9.1* 0.47 + 0.01°
pH 100 67.1 +55 33+02 60.1 + 74 0.50 + 0.07°
pH 11.0 692 + 84 32+ 02 51.6 £ 49 0.48 £ 0.05°

"Water vapor permeability
?Mean - Standard deviation

*Superscriptive letters in a column indicate significant difference at p<0.05 by Duncan's multiple comparison.
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Table 2. Effect of plasticizer ratio on tensile strength and elongation of edible films from soybean curd residue protein

0.4

0.6

038

100:0
50:50
0:100

100:0
50 : 50
0:100

100:0
50:50
0:100

65.2 £ 11.3" 111 £13 55+ 2.0
56.2 + 8.2 103 + 2.2 25+ 03
765 £ 125 150 + 1.5° 57+ 17
60.5 + 10.6 72 1.3 189 + 11.2¢
695 +71 7.0 +0.4° 36.6 3 9.6
737 £ 194 9.8 + 1.0~ 98 £ 1.1°
762 + 52 29 £03 412 + 81°
762 = 11.0 33 £ 06 583 +7.0°
683 +77 47 + 04 284 + 5.2

YMean =+ Standard deviation (n=10)
#Superscriptive letters in a column indicate significant difference at p<0.05 by Duncan’s multiple comparison.

Table 3. Effect of plasticizer ratio on water vapor and oxygen permeabilities of soy protein films from soybean
d residue protei

1000

58.5 + 8.4* 0.62 = 0.12% -
0.4 g/g protein 50:50 489 + 6.7 047 £ 0.064 309 + 17.8°
0:100 599 + 39 0.48 + 0.04¢ 422 +187¢
100:0 622 52 0.71 £ 0.06™ 364 + 3.9°
0.6 g/ g protein 50: 50 65.5 + 5.2 0.67 =+ 0.07> 29.5 £ 10.6°
0:100 689 + 9.8 0.58 + 0.12 39.3 £ 182
100:0 644 + 5.7 0.83 + 0.03° 61.1 + 17.3
0.8 g/g protein 50: 50 631+ 83 0.74 + 0.15* 372 + 163
_0:100 64.7 + 14 0.62 + 0.07> 56.7 + 39.1°
"Water vapor permeability (n=3)
20xygen permeability

9 aL (atto liter) = 1x 10" L
YMean =+ standard deviation

*<Superscriptive letters in a column indicate significant difference at p<0.05 by Duncan's multiple comparison.
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Table 4. Effect of plasticizer ratio on oil resistance of edible films from soybean curd residue protein

100:0 0.00 £0.00 | 123 +212 | 028 +£049 | 0.00+0.00 | 0.00£0.00 | 0.00 = 0.00
04 50:50 0.00 +0.00 { 0.00 +0.00 | 0.00+000 | 0.00+000 | 0.00+000 { 0.00=x0.00
0:100 0.00 +0.00 { 000+ 0.00 | 0.00£000 [ 000000 | 217 +£332 | 0.00  0.00
100:0 0.00 £ 0.00 | 048 + 046 | 0.00£000 | 0.00+0.00 | 420*410 | 0.00 & 0.00
06 50:50 0.00 £ 0.00 | 0.00+0.00 | 0.00£000 | 0.00+0.00 | 0.00£0.00 | 0.00=%0.00
0:100 0.00 £ 000 | 027 +039 | 000000 | 1.14+10 | 004 £0.07 | 037 £ 0.63
100:0 0.00 £0.00 | 0.00+0.00 | 035+060 | 0.00+0.00 | 676+ 1153 | 4.08 + 7.06
0.8 50:50 0.00 +0.00. | 022038 | 0.00+000 | 013+022 | 0.00£000 | 0.00 =000
0:100 0.00 £0.00 { 000+ 0.00 | 000+000 | 0.00+000 | 000000 | 0.00+0.00

"Stained area (cm?) per ream (278 cm?); TAPPI test T 507 for biopolymer films at 60T
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