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Preparation and characters of edible film from soy protein isolate
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Abstract: The new biomaterials were produced by soy protein isolate
(SPD) as base material. The effects of film property such as film in-
tegrity, thickness, light transmittance, water soluble, water vapor
permeability (WVP) and oil permeability (PO) were investigated by
film forming conditions included SPI content, ethanol content, plas-
ticizer (glycerol), reducing agents (Nay; SO3), temperature, pH
value of film-forming reagent and medium. With more addition of SPI
concentration between 2% to 6%, it was more likely to form film,
while the thickness. WVP, and PO of films increased and the film
became dark. With no more than 2% addition of glycerol, the flexi-
bility of film could be improved, but its WVP and PO were reduced.
With the addition of 5% alcohol, the WVP and PO of films were also
reduced. The addition of 0.1% NaySO; could improve the color of the
film and reduce its PO at the same time. It could reduce the WVP and
PO of the films by increasing the processing temperature and pH val-

ue of solution to a certain extent.
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Table 1 Effect of different filming medium on
properties of the films
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Table 2 Effect of soy protein isolates concentration on properties of the films

564K WVP/(gemme+ PO/(g+mm:-
SPI/%  ZEHctk 1 B XE By JIE ) B / mm K/ % BN/ % )

/% mledekPa ) m2+.d 1)
1 - - NI - - - - -
2 T 52.12 My 0.050 040.008 5  52,704+2.42"*  93.80+2.03A 3.3540.309° 1.52+0.33
3 ES7 86.67 #5 0.080 040.010 0<¢  43.97+1.38®  87.60+1.86"* 2.50+0.11¢F 3.434+0.15¢
4 EH 100.00 EH 0.130 040.150 0"®  56.4941.59*A  75.40+3.46 3.9140.11<¢ 3.174£0.04
5 BAE 100.00 &S 0.160 040.310 0PA8  30.8341.149C  72.6042.56 4.8340.09%P 6.4340.26"8
6 g 100.00 %% 0.200 0£0.020 0*A  24,28+2.30P  58.50+2,734C 5.65+0.22%A 13.04+0.412A

T FRARM s FSA NG FREFRIRAE 0.05 /KF 225 3 AR KRS FREFRIRTE 0.01 K225 3.

R3 HESEXIEERE

cEATN

Table 3 Effect of glycerin concentration on properties of the films

RV -7 St WVP/(g+*mm=+ PO/ (g+mm-
FERPE JIEE )R E / mm KR/ % BN/ %
% ME 5 % o m!ted?!ekPa!) m?+d?!)
1 %% 100.00 #Kh 0.090£0.002¢¢  25.28+£2.87F  77.2442.10** 2.2740.23<8 2.2040.144P
2 % 100.00 FEK 0.080+0.005¢  51.1242.119  80.204-0.70** 3.73+0.19<® 1.8440.159%
3 K] X 65.51  ZZE AR 0.15040.031"48  57,07+£1.74C  66.9041.48"8 8.63+0.46A 2.8740.314P
A KA .
4 ] ¥ 70.56 0.100+0.032AB  62,3041.94*®  80.50+0.69** 8.93+0.26%A 20.3041.05¢
T i
E| s N S TR N .
5 K] i 41.90 mi 0.110+0.010B¢ 65,454 1.49PAB 70,20+ 2,878 2.84+0.164 23.10+1.79%8
A H i
A B 2 R M
6 ] 3 46.88 K.FEWA KEM 0.190+0.016*4  68.76+0.63*" 69.50+2.36" 4.27+0.16"8 42.6041.42A
F ¥ i S

T = FR AR RS R/ NG 5 BERIRTE 0.05 K P22 57 B35 ARIKRE F B3R RTE 0.01 KF2FRE,
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RUBET B A A P A 2 X S U R A R ORL )
JT R DML R M 2 L 4B IR 52 2 L B ML 2% . pH
Xof I JRE JRE A R AR 3. A T R B & pH M TR
MARE Tt Sz ER B, pH 2~8, A B H R
FEARFE pH=8 W iE B iR Ak, X J& 2 ol bk 5% 18 F 1815
P TN S A B R 2R 43 S TG A P A R L R BEL B
RENERE . WK M BEE pH (0 b T W R TE
pH=8 B, B /KA RB B R AL . KESRBB AL 1
pH=10 A B B B AR AE , 3 J& [ g i Ak B 45 26 1) i 4 713
PLFE R S 43 T N B0 B 3 R /K Pk 3 B 5 A T % 1
23 T TR AR LA s 00, SPT A 4% 3 141 6 432 5 A0 K, TR Y
WVP AR, H 2[R RE W22 #) 76 pH =10 B, 5 19 K %
B LT X TR RS T EAE S TR
B A o BE G 45 43 F TR D3R B R A I A
T BE A T W A1 s 1
2.7 KRR FE T RR R AR AR T

I 2% 7 AT A IR R R R K A I B
RO, BRI R K FE AR E 1 R BRI T AR B R B Y
Fri A TR R ORI Y 4 $1 0T LT R 9 i
= i sl R - ST Il % B (1 8 i = W s el
Fo 43R B 1 37 T RS ARG 0 4R T (H IR A R 2 A
R 43 4 A0 T 2 43T [ R A TR B 1 3 v AN i X
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Table 4 Effect of ethanol concentration on properties of the films

WVP/(g » mm

PO/ (g * mm *

LR/ Y JiEEJELJE / mm KER/ % BN/ % )

m 'ed!ekPal) m 2ed 1)
0 0.073£0.1508  56.10+£5.73%4  80.7041.19PA 2.3140.90bAB 1.4140.32P8C
5 0.830£0.150>B  28,204+1,95BC  82.30+1.23%4 1.7540.25PA8 1.1840.17b<CP
10 0.1374£0.150°"  30.10£1,99>B¢  77,534+1.17PA 1.9040.35PAB 0.94-+0,12¢P
15 0.070£0.0108  36.07+4.34P%  70.2741.35 1.4740.248 0.76+0.084"
20 0.100+0.005"A8  22.3043.63C  70.2342.70B 2.240.3420AB 1.954+1.12°A
25 0.07040.025<8 29.2042,795C  69.704+2.78<8 2.91+0.60A 1.80+0.062A8

T FSIARTE/NG FRRIRAE 0.05 K22 5 B3 A RS TR 3R R 7E 0.01 K22 57 3%

x5 TIHREBRHESEMEELENIIE

Table 5 Effects of different Na, SO; concentration on properties of the film
Na‘?/zw iiﬁ ”ﬁi}:/ RACH BRE/mn o KEE/ R e P(::igo'd“f: '
0.05 By 100.00 2 0.1442£0.270°A  29.26£3.46"8 79.1046.26F 5.3340.30"8 1.57040.097"A
0.10 g 100.00 Eig /e 0.0660.018P"  32.66+£1.03bAP 73.8740.64% 3.75£0.11<¢ 1.070£0.050<8
0.15 T M 80.22 K 0.068£0.083P%  38,23+£1.39%A 78.6742.58F 3.837£0.13<C 0.82040.1204¢
0.20 Fipia 84.51 F 0.136£0.018**  31.72£1.60" 77.6741.88F 6.76£0.12%A 1.780£0.0672

T AFURE NG FREFRIRALE 0.05 AKCF 257 B 3F AR KE FRERIRME 0.01 K P ERRF.
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Table 6 Effects of different pH on properties of the film

\E seRR/

WVP/(g + mm * PO/ (g+* mm -

pH 5 y F JIEJREEE /mm KR/ % B/ % el e ol » KPa-1) et e do1)
2 7 M 63.20  EJifE | 3% EOHLRS 0.1240.015*"  40.1041.25"%  42.2044.50<" 6.16+0.67A 4.944+0.097A
6 4 M 72,12 B CFEMHRE  0.1140.012%A  33.9041.67"B 73.3041.94P 4.5140.32b8 4,380,174
8 oy 100.00  ZEH BEFREOEH  0.134+0.027*A  28.1040.899C  72.20+2.29" 2.0740.12¢¢ 2.8740.23¢P
10 55 100.00  #Jfi R W OEH  0.1240.020°4  31.50£0.87F  79.0041.78A 1.41£0.31<¢ 4.4240.434

T BT /NG FRERIRAE 0.05 K25 B3 A RE FHRRAE 0.01 KF 2R EEF.,

RT HEEBENWNEMERHZIE

Table 7 Effects of different temperature on properties of the film

*fol BRI /mm KR/ % B/ V% mVYVP; « ) P(fo.'drf: '
60 0.070+0.016"  49.1540,71PA8  82,10+2,57AP 3.5040.31% 3.61+0.15%
70 0.10040.024%A  51,1641.16A 84.3348.71%4 3.0340.11°48 2.67+0.19A
80 0.12040.023*"  46.9041.66"" 75.4243.49bAB 3.2240.17:48 1.9140.10%
90 0.12040.019*"  48.40+1.84bAP  70.53+1.21"" 2.9340.13 2.46+1.87:A
100 0.100+0.060%A  47.2340.90"8 77.76+4.67AB 2.97+0.158 2.2340.09%4

T FSIARE/NG T RRAE 0.05 K22 5 3%, A RIRE 5838 7E 0.01 K22 57 i 3%

PERETT BEC L DA e A R ) A R b R L S

R,
3 i

LAIRE R 152 U A 5 3R 45 1 SPT IR SE 8 iy . Bl SPI
BRI L R AR AT A By AE R TR A ) B A RE UK ZE R
WARELEMALUL K O EER. B0 Tl A L
IR ) S 0 () R AR 0 Ak RE A b v W —
VR JEE B LT s T LA R T AR O A A O i e s O I Y
Na, SO, AT LA B I 1 €235 . [] B b3 40 58 A 378 iy 4 L 3 24 42 5
Ak B BE RN W pH AT AR AR B A L Ak . AR WS
I B LA R B A T WP WS L i 8 10 o B Bk — 2P M 5 A
UV RE O5 4R w5 I A4 1 B BE . MR BE L H23E PE JBE . [a] I e A% 5
HO A P A A RE IR 2 Y B .
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