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Preparation and research on microwave modified blended protein film
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Abstract: With the soy protein isolated(SPI) and zein as the raw ma-
terial, through modified the zein by microwave to make the micro-
wave modified blended protein film. Selecting the protein liquid vol-
ume ratio of SPI and modified zein, ethanol content, pH of film-
forming liquid and water bath temperature as studying factors, the
mechanical properties of blended film (breaking strength and fractu-
ring distance) as targets for single factor experiment was studied.
And the microstructure, thermal characteristics and FT—IR of the
microwave modified blended protein film were also studied, which
was obtained by the best ultrasonic film-forming conditions. The re-
sults showed that the blended film had the maximal breaking strength

(2 900. 00 g) and the highest fracturing distance (16. 08 mm), with
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the protein liquid volume ratio of SPI and modified zein 3 ¢ 1, the
ethanol content 20% , the pH of film-forming liquid 12 and the water
bath temperature 80 “C. The blended film has the better microstruc-
ture and thermal stability, the closer intermolecular interactions, and
the typical characteristics of secondary structure.

Keywords: soy protein isolated; zein; microwave modification; blen-

ded protein film; mechanical properties; structural characteristics

T A A0 2 R AR AR T ) BT (B L BT L 2 W L 2T 4
A N JEORE, Gl A 43 TR AR EAE T B BB A 2 AL W 48 25 Y
PERET . AT AT e A B 5 O R — SRR R B A
I 52 45 JEURE S A KR SRR B I B 5 10

FORBEE (e & KRS I R a2
IV RS E- RN NI SRR 3 SN & SN N = ]
SEUT A H At 2B R B TEOK I 2 P R A L9
B ToE T Il im T, a2k 5 p R T R K B R
BRI R . AT, O A — LR IE DR F R 2 L 2 0 A H
ke R AT 26K Pt 5 4 11 B 1 g 4 . DR 5243 5 B 11 (soy protein
isolated, SPD VR )2 M Hs KB LA — 5 19 LA 1T L
A 2 IR R R i ALBE M RE L BRI ISR A R B
sl P4 SRR S OHE © G g A o SO i T R AR B R T T
MEGUR ., HE KO EEA S EN 2. 90k
MBS & H A AR W IR g BF R B )iz H S ORI
WEAOZAGHB IR D AME., EEELEYFHRKG 5
BEASEREREE AR S T EEE S E ERSNE S
HEE AL BE A7 A BB L T AR R IR, X T RE 8
B 5y VS AE K T AR 2 VA TR T R K B 2R 1 R 1A A
FOAEEFER THERESAEEASERBEEALS
JIE S SR PR 2 Y BN VR ) T D R W R I B M B

T A — il F 8 v R A T S e R R AR )
22T P R L AR R R 4R v AR R O RE T D e 4y
R4 5 B B 1 B IR AL 22 1) F9 AR T BE 42 0l 5 7R L 7T LA
AR 3 3 P e S AT B 0 f R T B O e O R



GELLL

2015 5% 5 4

O V2 0 B 2 0 B BRI B AR R Bt S T A R
T B T D TR R R L AR A R
e Sk g, AR RN M TRAAEFERN
SR HESEME LT o ARG PR Ty (5 A o L R B AT AR RE AR RO
T Wi TAE WA RHE M s .

AR5 P00 SZ B IEHIL B RE A T 398 FR AR X T K v 7R
AT PSR I BB R A S K E 4B EARE
il 8 25 VB A W SR ] e AR U A5 11 o 35 BEUMTL AR P e doe A0 O 1k D
UM A A T RO A AR AT FT— IR 43477
MRSk
L1 #RENE
L1 A5

FORMERE M B AR & 850, BRI A\ Yr 2 F 4l
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L1.2 FEUHBEE
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[ 3 BAL : Kjeltec 8400 #1, £+ FOSS 4 [ 3l & A AL

NI

MO G B b - G8023CSL-K3 #U, ™ 7R #% 22 {1 4 1 A5 FR
NG

FBAGAX - CT3 Y, 3% [ [ A8 7] 5

A LT A . S4800 B, HAR H ar A4 7 5

ZERF R TA-Q20 B, 36 H TA A

{8 L 21 AR 614X Nicolet 6700 7, 2 FE #4147 .
1.2 A&
12,1 PRESHEEALZABENE S B 6. 7% Gm/V)IHK

TOBE AR T MK PR K T8 E AW 6. 7%
Gn/ V) 1) 5 K B 5 26 7 T 28 48K Hp A oK BV 28 19
JH 0.1 mol/L NaOH #795 £k E [ pH EF 12. 0 5 ¥
VWG Bk AL BT, AL B 45 4 60 °C L350 W .2 min, R
RN % = AR N T el O - = R 8 2 T2
BIR A S A [ AR AY G /K 2% 37 1 0. 1 mol/L NaOH
FTRAGWEAR pH ARG R AR P IA 2. 0% (V/V)
B 2 % 400.1. 0% (V/V) BT =B 0. 1% Gn/ V) B9 Fi
AW B TR PER LR 30 min, PSR KR AW
TS F UL BE B K v B o 15 min (FE 7K 18 3 B rby 7 43 28 9
HEW L Z IS, MR E G . RN EER,.BE L
W AE SRS TR R XU T R A 45 CCHER T4, BRI
X B g 80 D6 1 T4 2% v BB 48 B BIAR K 4 B
BOSUMEEREREAEGHE.

1.2.2 WEsEEOE SRR E  RIE ASTM
BRAE T 3 (D882-01) Jf il LA Bl 3 » A 1 46 156 JHT 470 A0 5 J38 N e
SR B Ok A AR S LA M BE . R AR S TA-DE 15
Je L & F AL b B TA4L RS HR4F il % 25 7365 g,
FEIE S 20 mm, E FE 0.5 mm/s, BRI 3 A F
T WREARTHE.
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(1) HEBARBLLL W52 M . T K 2 BEVR & R 20 % 5 B
R pH Sy 12, KR N 80 °C L R E4r B8 FIlR 5 vtk £
KR AR 4 £ 1,32 1,25 1,1 ¢ 1,1 2, 5%
TR AR R L B A A IR LR R i R

(2) JosK ZFEHS I i 52 < 2 AR TR L 3 ¢ 1, 0
B pH 12 7KV 80 °C L Jo/K S A B L B 10% ,
209,302,402 .50 % , % & To /K £ B U ik 4 4R 11 52 A R
HUACE: BE B 52 )

(3) UM pH H A 2 B AR FREL R 3 2 1, 8K
RN Ny 2000, KBRS 80 °C L BB pH R 9,
10,11.12,13, % %% pH {E 0 8 B 5 5 BB RE #9520

D JKBRBER S HWRIAT Iy 3 1, BK B
BN 20% , B pH 12, K IR R B #% X 50,60, 70,
80,90 C .5 5K v ik B2 % 2 1 2 A AU PE BE 1) 52
L2.4 kst E A E A MO A 43 8 JURE DU AR &
BT 60 CHEAR LT 12 h, U 5 RS B8 TR IR 43 5
P TR i A o D 2 TR R TR O U S S v B, T
S4800 I F WAREEH . T 5 kV i s K .2 000 1 5 000
PR BN AT MR SR K
12,5 BPEEE S BEARES T BS meg FM T
THBETE R U B a7 A R E S 80 E
M 25~220 °C AR Z 10 °C/min, 13 DSC K3, I8 i
TA Universal Analysis #{f*%f B 3% 47 2047 .

1.2.6 BESMEEAEGKE FT-IR 08 RAEB 2R
SR WA i 1 R L i AR A 21 A0 D i L 4 O R Y 4 000~
400 cm '8

1.2.7 BRI SR SPSS 20. 0 K 44 X B4 # 17 4b
3, F§ Microsoft Excel 2003 £ il i 5 H 4 £k [ . Origin 8. 0
£ DSC &3 1 FT— IR 5§ 4] .
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L1 ] R SR A B L X A2 G JE AL B T B R i B
LB RSB i b B A IR BTk 5 B R I
ZUEE RIS /NIEE TSR RIEE TR ER . TEEAR
R 3+ 1 I TR AR B IR B A i BLI P RE - B A58
B2 900 g. W ZLBE BT 16. 08 em, AIfERMEE KEAEEA S
Y 8/ T AR B A3 SR T A B AR R D
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Figure 1 Influence of protein liquid volume ratio on the

mechanical properties of microwave modified

blended protein films
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Figure 2 Influence of ethanol content on the mechanical
properties of microwave modified blended

protein films
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Figure 3 Influence of pH on the mechanical properties of

microwave modified blended protein films
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mechanical properties of microwave modified

blended protein films
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modified blended protein film
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Figure 6 DSC thermogram of the microwave

modified blended protein film
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Figure 7 FT—IR spectrum of the microwave modified

blended protein film
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