INTERNATIONAL SYMPOSIUM
ON UTILIZATION OF ACELLERATORS - ISUA 2005

EFFECT OF IONIZING RADIATION ON TILAPIA
(Oreochromis niloticus) PROTEIN BIOFILMS

[ IAEA - CN - 115-37]

Susy Frey Sabato!”, N.Nakamurakare?, P.J.Sobral?

D Radiation Technology Center, IPEN-CNEN/SP, Av. Lineu Prestes, 2242,

05508-900 - Sao Paulo, SP, Brazil. *Email: sfsabato@ipen.br
2 Food Engineering Department, ZEA/FZEA/USP, Av. Duque de Caxias

Norte, 225, 13635-900 - Pirassununga, SP, Brazil.

-
p en Susy Frey Sabato




INTERNATIONAL SYMPOSIUM
ON UTILIZATION OF ACELLERATORS - ISUA 2005

Susy Frey Sabato



ISUA 2005

INTRODUCTION

FILMS
NATURAL POLYMER x SYNTHETIC MATERIAL

e Traditional packaging from petroleum
e New developments on films

° Starches, cellulose derivatives, waxes, pectin, alginates,
proteins

° Thermal treatment, pH adjustments, cross-linking agents
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INTRODUCTION

Depends

CROSSLINKING 2 CHAIN SCISSION
polymer

* Protein unit * Amino acids
* Globular proteins - Fibrous proteins
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~ OBJECTIVE

The aim of this paper was to study the effect of
1onizing radiation on films made from Nile
Tilapia (Oreochromis niloticus) myofibril

proteins.

Susy Frey Sabato




ISUA 2005

Nile Tilapia

Thermal cooling, cut, ground,

METHODOLOGY

Drying
35°C /48h / air

l

washed, sieved, lyophilized.

Thermal Treatment
40°C / 30min

Storage
58% U.R. /25°C

>

Protein extraction

1% protein

Glycerol (25% e
45%)

FFS (Film
Forming Solution)

Irradiation - EB
0 to 200kGy
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METHODOLOGY

RADIATION DYNAMICS
(USA)
bt

2.01 mA
0.550 MeV
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METHODOLOGY

MEASUREMENTS AND EQUIPMENTS

e Color HunterLLab XE Colorimeter
AE=[(L-L)+(a-a)+(b-by]°

where L*, a/* and b,* were CIELab parameters for blank standard.

e Opacity HunterLab XE Colorimeter
Y =(Yp/Yb)x 100

where Yp and Yb were CIELab parameters for black and blank standards, respectively
e Solubility (dry mass loose)

e Mechanical properties TA.XT21 Texturometer

Tensile strength (force/initial cross-sectional area); deformation at break (Al/lO);
elastic modulus.
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RESULTS

OPACITY, COLOR AND SOLUBILITY MEASUREMENTS

Dose(k Opacity Color Solubility
25% Glycerol Gy)
0 46 £+ 0.8ab 179 = 0.6 ab 163 £ 1.5a
54 +£04 b 200 % 23bc 175 = 0.6a
45+ 04 ab 156 + 1.4a 16.1 + 1.8a
38 +09a 182 £+ 1.0ab 171+ 17a
54 +08b 214+ 18c¢ 155 + 1.5a
36 £05a 190 + 13bc 154 + 0.6a
Films based on sardine myofibril protein: 33 to 47%
Films based on rice protein concentrate: 35.3t076.4%
Films based on 1solated milk whey protein: above 50%

Films based on 1solated soy protein: 26.8 to 39.4%
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TENSILE

STRENGHT

(Mpa)
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Dose (kGy)

Dose (kGy) 25% Glycerol

45% Glycerol

0 6.74 £1.83 a
25 726 £097 a
50 6.91 £1.70 a
100 9.24+0.70 b
150 7.46 = 1.47 ab
200 7.80£1.19 ab

2,13+0.64 a
2,49 £0.57 ab
3,40+£0.34 b
4,32 £0.69 c
3,19+£055 b
2,94 £0.93 ab

RESULTS

200 o Gly25%
m Gly45%
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ELONGATION
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RESULTS
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Dose (kGy)

25% Glycerol

45% Glycerol

0
25
50
100
150

200

220+8.1 a
280+x21.0 a
29.1+109 a
253+17.8 a
221 +£15.6 a
254 +10.7 a

41.6 £27.3
51.2+£229
55.3+£243
66.7 + 18.3
34.5 £ 18.7

a
a
a
a
a
a

42.8 £22.1
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100
Dose (kGy)

Elongation (%)

100 150 200 250

o GIy25%
Dose (kGY) m Gly45%
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RESULTS

YOUNG
MODULUS

o
=
=}
o
o
=
o
c
>
o
>

Dose (kGy)

25% Glycerol

45% Glycerol

0
25
50
100
150
200

521 +£0.46 a
540+£0.77 a
5.00£0.60 a
5.17+£0.61 a
517+1.11 a
545+£0.65 a

1.81 £0.29 ab
1.96 £0.25 ab
1.83 £0.27 ab
1.82 £0.26 ab
2.08+0.73 b
1.62+0.35 a

100 150 200
Dose (kGy)

o Gly25%
m Gly45%
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CONCLUSION

Radiation from electron beam on films based on
myofibril protein caused an slightly increase on tensile
strength value in an absorbed dose of 100kGy, while
elongation value at this dose had no reduction, indicating
that radiation contributed to a better resistant film.

Other properties studied like color, opacity and
solubility seemed not be significantly affected by
radiation.
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