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Study on Effects of Nano-TiO, on Soy Protein/Polyvinyl Alcohol Composite Film

Shen Yagqian, An Yongchao, Chen Zhizhou
( College of Food Science and Technology, Agriculture University of Hebei, Baoding Hebei 071000, China )

Abstract: Nano-TiO, dispersed by ultrasonic wave was added into soy protein/polyvinyl alcohol composite film on
a glass plate through casting technique. Effects of particle size, mass fraction of nano-TiO, and the type of dispersant
composite films were studied based on the evaluation index of tensile strength, breaking elongation, transmittance and
water absorption of the films. Experimental results showed that in the performance optimization of soy protein / PVA
composite film, the nano-TiO, particle size, mass fraction and the type of dispersant exerted certain effects. When the Nano-
TiO, particle size was 30 nm, the mass fraction was 1.50%, dispersant was PVPK-30, the best performance was achieved.
Compared with the film with no nano-TiO,, tensile strength of the composite film increased to 5.4 MPa from 4.6 MPa while
breaking elongation rate increased to 87.4% from 56.3%, transmittance rate increased to 28.9% from 13.7% , and water
absorption decreased from 48.7% to 36.3%.
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2) MERRFRER 7.5 ¢ R, WINiE 781K E
HE 200 mL, AEHIHETF 70 CHEEKBRT, Bl
BT RE 30 min, HIAS K G E AR

3) KHITHE PVA VRS2 1 I8 R R TR IR
o, SR ARITERAK Tio, BRI A S 30 mL o
KCEE, S AD RS, DUEBRE R B2
SRR

4) PR AR A VR pH (R 5.0, MR,
HE T 90 CHERAIR T, PUATEBERE 10 min, &
JE IMAARF O 2% WH AR GBI, ARSEHLA
STERPEFE 30 min, fH MRS

5 ) B il A5 TR G CE T 90 CHE TRK VA R
o, RS R R T S R, IR A

6 ) Fr&s R B4 SIEIAE T 20 cm x 30 cm
FUAS BB AR I, (R e AR, AR RS L R )
PERAE T 85 CHUMEIRE KT, Z1h)E, N
BEAE Th B B A, 4T W

7) W8 T RRHE A4 4K, HERRIF, I
I E T TR T TR, 1 d L.

PrEE TR AR AR DT HY . 150 mm x 15 mm %EFE 1
A050 mm x 12 mmAJE 14>, 100 mm x 100 mmIEJy
B4, &H.

1.3 BEAEEURERHNE
1.3.1 BEMNZE

Z: M GB/T 6672 — 2001 { Spe}HE AN 18 - B 3
FE U 3k ) U R DGR, ZE T A Y 150
mm x 15 mm HIEFES RS 10 45, ) ZH-4
255 AR RS JEE I (S 523X 10 a5 IR, BCHF

YIE N R .
1.3.2 REBEAHESKENZ
Z M8 GB/T 13022 — 1991 {38k} i Hshr v G

) HRYESR, KT AY 150 mm x 15 mm 4H
AR S (A SR I B T4 5 2 R RE #%
PR ), FHEY REHL -5 T AL 2 LT 5 nis B b 254

i, Bookom B Ml R AR i 1A R
T,=Fx 1078,
K 7 MIAFEBUKIREE , BAH MPa;
F IR RE W7 240 BT RS2 I B K5k T, B N
S AFERITE L, B mP,
E=(L,~L,)/L, x 100%
Kb ENiRE B 2 5
L, AW i B p i i B2, B m;
L, AR AR, B m.
B IAREEL 4~5 A0 HE, BOHSERE N B (H .
1.3.3 #FhAEAZ
BN 50 mm x 12 mm BEETEREE, BT
Fe@Imgem, ias [ @m st i, 78 600 nm K
MIFERET , X i B R . gL RE S
4 4~5 M, BOFSE S ARG 5 R
1.3.4 BAKREMNZ
Z I GB 1034 — 70 (HDRHOK PRI i ), #
FHIAEFYIH 100 mm x 100 mm 1E FTEFESGE T 105 °C
PR ST ERAR R T 2 E SRR AL, 2
KW, FREAE S ET 300 mLZZ 1K Hh E TR OK AL B
24 hfFEUE, FHURARNCTRE S R 7K 43, BRI
H, ek ws e, SRR R K
WK (%) =[( W,=W,) IW,] x 100%:
BEALIAFEEL 4~5 DFEAAL R, BOHSEIE A AR
I 7K LA
1.3.5 #HEMEEEMELSFENFTE
ARG T, 75 ELRA % 82 TERE S brok )
YK TiO, etk K G A /I LA IR A Y Uk
P-4, A AR B 255 PR e, B 5]
NGRS B RO M RHEA T PR
Xuw)y=(X~X,,)/ (X~ X,.), CIER);
X)=1=(X X i) (K= Xoi) s (TN ),
KA X(u) AR AT A S8 B eR AR (A
X, AR BT S B
X, RS A5 TR B 51 ) 5 KA
X, FAE 50T S5 T E B 91 ) B /ML
FraI AR E B eR A, SRR AR i 2 A
PEREFE bR ORI AR 4k, 5 I A B L
RUAZEA T RBUINAYSE 8 B R EUE = X () Y
YA 7 S M R FR PR AL R A K Tio, slehE R
SEN ROHEEE G PUIR R L Wi
BB MPOKRE, @B ERERNE S
IR AR, eSS E TR Y, A
{0.4,0.3,0.1, 0.2} o BESEEEAS RS oL, IR LR G
PEBER 100%, WIHATIRIREE  40%, Wi PR b



3 HLf, %

ZK TiO, X R L HE 1 / 5 LIRS A R 2 A5 23

30%, BEEEE 10%, WAKE L 20%. Z AR
FiAY Bl R, 2% RAE T A AR e Sk
X F A B SR A PE A B A TR R L

2 HERE5HMW

2.1 GKTIOMEMNAKEZER / RZEBRESHER
9 % i

Sy HIBCRIAZ A 15, 30, 50 nm AI44K Tio, (N.A
AIngk Tio, ), HILR I EECH 1.50%, S8 E
serb L2 il LR R EA N ROMEE A
JEE a0 BT AR AN RLRLAR AR TiO, X & A WA Y 1 e
FMANE 1R

6.0 190
55| [ PUikomEE; 150
£ sof —m MK 5
= ’ 170 W
45 =
¥ 160
= 4.0 =
350 1%
3.0 : : : 40
N.A 15 30 50
HPKTiO Hif2/nm
a) PUKIREERIMR R
30 S 180
2| | 757G < 170
—B— WKE
&1 20t 60 &
2 5] 150 ﬁ
# £
10} {40
| I—[—I
5 I | 1 30
N.A 15 30 50
#KTIO Kt /mm
b) AL AR
12
1.0
R 08
{1 0.6
04 ’—X—‘
0.2
L B W
N.A 15 30 50
AYKTIO KifZ/nm
¢) LEEITY
B1 4K Tio, RN E G #ENEKN XM

Fig. 1 Tne effects of different nano-TiO, sizes on
properties of film
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Fig. 3 Effects of different dispersants on
properties of film
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Fig. 4 Apparent comparison chart of composite film
modified by nano-TiO, and unmodified film
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