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Introduction

Gelatin is one of the most widely used colloidal proteins, which has unique hydrocolloidal property. Gelatin is derived
from collagen by changing the thermal nature. This product is widely used in food, pharmaceutical, biomedical, cosmetic
and photography industries. Global gelatin demand for food and non-food products is increasing. Two important
properties of nanoparticles are: Increasing the surface-to-volume ratio of nanoparticles causes the atoms on the surface to
have a much greater effect on their properties than the atoms within the particle volume. The effects of quantum size,
which is the second feature. Methods for preparing nanoparticles from natural macromolecules: In general, two major
methods for making protein nanoparticles have been reported Emulsion-solvent evaporation method and sedimentation
or phase separation method in aqueous medium. Numerous methods have been reported for the preparation of
nanoparticles from natural macromolecules. The first method is based on emulsification and the second method is based
on phase separation in aqueous medium. In the first method, due to the instability of the emulsion, it is not possible to
prepare nanoparticles smaller than 500 nm with a narrow particle size distribution. Therefore, coagulation method or anti-
solvent method which is based on phase separation was proposed to prepare nanoparticles from natural macromolecules.

Materials and Methods

Type B (cow) gelatin was purchased from processing company with Bloom 260-240 food and pharmaceutical Iran
solvent gelatin solution of 25% aqueous acetate glutaraldehyde from Iran Neutron Company. Two-stage anti-solvent
method was used to produce gelatin nanoparticles. Then, to form nanoparticles, acetone was added dropwise while stirring
until the dissolved acetone begins to change color and eventually turns white, which indicates the formation of
nanoparticles. Finally, glutaraldehyde solution was added for cross-linking and finally centrifuged.

Results and Discussion

The results showed that with increasing gelatin concentration, nanoparticle size and PDI increased significantly.
According to the announced results, the solvent has a direct effect on the size. Therefore, the best mixing speed is
determined to achieve the smallest particle size. Zeta potential is the best indicator for determining the electrical status of
the particle surface and a factor for the stability of the potential of the colloidal system because it indicates the amount of
charge accumulation in the immobile layer and the intensity of adsorption of opposite ions on the particle surface. If all
the particles in the suspension are negatively or positively charged, the particles tend to repel each other and do not tend
to accumulate. The tendency of co-particles to repel each other is directly related to the zeta potential. Fabricated gelatin
nanoparticles have a stable structure, and are heat resistant. These nanoparticles are ready to be used to accept a variety
of aromatic substances, compounds with high antioxidant properties, a variety of vitamins and heat-sensitive substances.
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Conclusion

The results of this study showed that the optimal conditions for the production of a particle of 88.6 nm at 40 ° C, the
volume of acetone consumption was 15 ml, concentration 200 mg and speed 1000 rpm, and the morphology of gelatin
nanoparticles have resistant, spherical polymer structure and mesh with a smooth surface that can be clearly seen under
an electron microscope.
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Table 1- Effect of gelatin concentration on nanoparticles size

8,3 o3l

Particle size (nm)

Polydispersity index (PDI)

Concentration of Gelatin (mg)
200 222.79+2.83
300 259.7¢+2.75
400 321.1°+2.76
500 362.3* +2.69

0.1119+0.02
0.204° +0.03
0.323°+0.02
0.3462 +0.03

Data are presented as mean values * standard deviation.
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Data with different superscript letter show statistical difference at p<0.05.
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Table 2- Effect of volume of acetone consumed on nanoparticles size

B pan gl
Acetone consumable (ml)

5,5 0101

Particle size (nm)

Polydispersity index (PDI)

15 206°¢ + 3.03 0.081% + 0.003
20 2145+ 4.29 0.090° + 0.004
25 218% + 3.36 0.101¢ +0.002
30 226%+2.83 0.1122+0.01

Data are presented as mean values * standard deviation.
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Data with different superscript letter show statistical difference at p<0.05.
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Table 3- Effect of temperature on nanoparticles size

b 0,3 o3l S il g sl
Temperature (eC) Particle size (nm) Polydispersity index (PDI)

40 201.3°+ 3.04 0.080°+ 0.003

50 232.32+5.37 0.142" + 0.004

60 240.32+ 7.64 0.185% + 0.006
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Data are presented as mean values * standard deviation.
Data with different superscript letter show statistical difference at p<0.05.
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Table 4- Effect of stirring speed on nanopatrticles size

SR CS g 8,3 831 S il gy 2L
Stirring speed (rpm) Particle size (nm) Polydispersity index (PDI)
800 169.42£4.20 0.066° = 0.003
900 113.7° +5.02 0.069° + 0.004
1000 88.6° £ 3.53 0.043¢ = 0.006
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Data are presented as mean values * standard deviation.
Data with different superscript letter show statistical difference at p<0.05.
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