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Table 1  Effect of SPI concentration on the properties of the film

Prusmsn’ KRB R frfif W4 fif
gL' gemm-m~2-d~'-kPa™' HREE/MPa  K&E/%
40 K48 i
50 6. 88 1.62 129. 67
60 6.37 2.19 115.75
70 6.12 2.52 110. 6
80 5.88 2. 64 99. 50
90 5.43 2.72 89. 19
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Fig. 1  Effect of tea polyphenol concentration on the

water vapor permeability of the film
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Fig.2 Effect of tea polyphenol concentration on the

tensile strength and elongation of the film
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2.1.3 ZRARBRE
K 60 o/ L 1)K 553 55 8 1 H B 28 K9 8
F 8 7 3R AR [R) 5 12 MR B 19 Na, SO, , K28R
Ib R BORRAR WA IS A BELZK 1 B e, SR 2 AT LU
PRI Na, SO, R A7K Z8 S5 i AW F AL, X2
BRI ] Na, SO, A BT LU 22 IKBE 43 7 1 F
(RSN R P A v B 97 8 9 i Y A e O €970
JEE TR A g SR RT AT W g b Y e i (—S—
S—)  WZHH(—SH) &, A F TIER SRR T
e R TR BUE B TR R, R 2 AR
JIN Na, SO, B BRI HEAH BT 758 B BH I 358 KA 4
KB R, It Na,SO, Fifd ki A 1 g/L i
5 B2 1) 45 Pk B AR
2 Na,SO, BTt i BT RS RE A 52 A
Table 2 Effect of Na,SO; concentration on

the properties of the film

p(Na;50;)/ IKFERE R Fifih W
gL gemmem~2-d~' -kPa~' BRIEE/MPa  KF/%

0 6.37 2.19 115.75

0.5 6.06 2.45 109. 08

1 5.91 2.74 97.91

1.5 5.87 2.83 91.13

2 5.72 2.91 88.87
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2 3 il I [ o) RS B A R M R 7 Ak B
iR G B A ROK 28 R i REUERRAILE K,
S50 75 Iy by NI s e €19 Qe 2 A YA > &
125 ¥4 2 1 i—NH,, F1—COO0 ~, Bifi & # 75 B 8] (14
AR, BB TE 43 N Y B K 3t B—CH, . —
C,Hs —H Fi 2, MKZR B REEIL; Y
B R 15 min J&5 , BT AR S P ] HE R VEH,
IKZERE 1 RBON P ARG A, A I a)
15 min BIKZESET REPE E AR 3.4 gomm/ (m® - d
*kPa)
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Table 3 Effect of ultrasound time on the properties of the film

e KFERIEN R hrfif W2 fif
BfE/min+ gemmem~2.d~'-kPa~!  IREE/MPa  KFE/%
0 6.37 2.19 115.75

5 4.65 2.58 91. 86

10 3.72 2.68 80. 52

15 3.40 3.05 66. 93

20 3.68 2.85 69.94

MR 3 FTLAE H, Goacd il A b B L, s e i JiE
ARKBE R, 7 P A 25 eV E AR IR A 4L
VAL s w1 R s F Ak 72dL TEA Aw R NN S (I 2
S0 BV 2 i AR T o R AR AR R 28 7T
BN A BRI R & 1 Ay F1, R TR A T
T ., (5 4 8] AR B S sl A | S SR
PIIEIE L, Bl R8PS I ) 0 S 4 | 1Y i 3 5 1
IS, FEA B 15 min BT 57 58 B K 6 (R 5 (H X 48
IS () P s 5 RE ST T B RT RE R R K
Tl ST 2 22 FE ARME TR B0 1 AR 4544, DT
SRIET . Wi RUCRIY L 5 2B, &5 B TR
AR R] A 15 min HABEERE R,

2.2 SESHAEEANEBEESEESHT

K FHIE S E X B 25 & P RE EAT 20 B, i BRI
R AT B AERC T KRB 60 g/L, K 2
M 2 ¢/L,Na,S0, 1 /L, @ IR 15 min, LAEH
FERBIEAT Lo (4%) IEACIRLS , P2 KT B L B 45 5 U
4, BRI ZESHT T TE e R ZE K 5

*4 IR FOKF AR

Table 4 The factor level and results of orthogonal experiment

" A B C D L
o Prapmmn/ pP(NaS0y)/ s Pram/ MR/
gL gL iffEl/min+ g.L-!  MPa
1 50 0.25 5 0.5 4.61
2 50 0.5 10 1 6. 63
3 50 1 15 2 6. 46
4 50 1.5 20 5 3.75
5 60 0.25 10 2 5.69
6 60 0.5 5 5 4.3
7 60 1 20 0.5 5.7
8 60 1.5 15 1 3.3
9 70 0.25 15 5 4.74
10 70 0.5 20 2 5.63
11 70 1 5 1 6. 09
12 70 1.5 10 0.5 4.76
13 80 0.25 20 1 5.38
14 80 0.5 15 0.5 3.83
15 80 1 10 5 6. 64
16 80 1.5 5 2 5.56
k, 5.36 5.11 5.14 4.73
ky 4.75 5.10 5.93 5.35
ky 5.31 6.22 4.58 5. 84
k, 5.35 4.34 5.12 4.86
W2 0.61 1.88 1.35 111
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Fig.3  Effect of different treatments on the rotting index

of cherry tomatoes
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Fig.4 Effect of different treatments on the weight

loss ratio of cherry tomatoes
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Fig.5 Effect of different treatments on the vitamin C
mass fraction in cherry tomatoes
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Fig.6 Effect of different treatments on the total

acidity of cherry tomatoes
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Properties and preservation effect of tea polyphenol-incorporated
soy protein isolate antibacterial films

GUO CongShan ZHANG LiYe

(College of Life Science and Technology, Beijing University of Chemical Technology, Beijing 100029, China)

Abstract : The water vapor permeability and tensile strength of soy protein isolate antibacterial films containing 2 g/
L of tea polyphenols as a natural bactericide and antioxidant have been evaluated. The incorporation of tea polyphe-
nols significantly increased the tensile strength of the films by 93. 2% and reduced the water vapor permeability by
24.5% . Furthermore, after coating cherry tomatoes with the films and storing for 12 days at room temperature, the
quality of the film-coated cherry tomatoes was better than the control group: the rotting index decreased by 60% |,
the weight loss ratio decreased by 31. 1% , the mass fraction of vitamin C was 2. 155 x 10 ~* which was 1. 21 times
more than the control group, and the total acidity was 0. 24% which was 1. 41 times more than the control group.

Key words: soy protein isolate; tea polyphenols; antibacterial film; preservation



