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ABSTRACT: Objective To investigate the effects of different extrusion temperatures (60, 80, 100, 120, 140°C) on
the physical, chemical and processing functional properties of hemp protein. Methods The hemp protein was extracted

from the hemp protein meal by alkaline solution and acid precipitation after pre-extrusion treatment. The extraction rate,
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isoelectric point, nitrogen dissolution index, in vitro digestibility, content of sulthydryl and disulfide bonds, water and oil
retention were determined. The hemp protein was characterized by Fourier transform infrared, endogenous fluorescence
spectroscopy, differential scanning calorimeter, sodium dodecyl sulfate-polyacrylamide gel electrophoresis and scanning
electron microscope. Results Extrusion treatment could increase the extraction rate, in vitro digestibility and free
sulfhydryl group content, but decrease the free sulthydryl group content at 140°C, and the isoelectric point, water
holding capacity, total sulfhydryl group and disulfide bond content decreased. With the increase of extrusion
temperature, the nitrogen dissolution index of hemp protein first decreased, then increased, and then decreased, and the
oil retention index first decreased and then increased. The results of Fourier transform infrared and endogenous
fluorescence spectra showed that the extrusion did not cause new absorption peaks, and the fluorescence intensity
increased first and then decreased with the increase of extrusion temperature. The results of differential scanning
calorimeter showed that the hydrogen bond of hemp protein was broken and the enthalpy value increased when the
extrusion temperature was 120°C. The results of sodium dodecyl sulfate-polyacrylamide gel electrophoresis showed that
large aggregates of hemp protein were formed by extrusion treatment, and the bands were lighter than those of
unextruded hemp protein. Scanning electron microscopy showed that the surface pores of hemp protein were reduced by
extrusion treatment, and a dense melting structure was formed gradually with the increase of extrusion temperature.
Conclusion Extrusion and expansion can affect the physical, chemical and processing functional properties of hemp
protein to some extent, this study can provide a theoretical basis for further processing of hemp protein.

KEY WORDS: hemp protein; extrusion and expansion; physical and chemical properties; processing functional properties
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Table 1 Changes in extraction rate, isoelectric point and
digestibility of hemp protein before and after extrusion
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Fig.1 Effects of extrusion temperature on the nitrogen solubility
index of hemp protein
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Table 2 Effects of extrusion temperature on sulfhydryl group
and disulfide bond of hemp protein

B MEESE O WEHESE SR
/°C /(umol/g) /(umol/g) /(umol/g)
REFHE 42 444374 34.39+2.77™ 4.03+2.89°
60 42.01+4.78"°  34.80+5.46™  3.61+4.23%
80 39.34+2.56° 37.10+4.73% 1.12+4.67°
100 41.32+6.43" 37.18+3.53% 2.07+2.30%
120 41.96+2.57"  38.91+4.21° 3.05+3.56°
140 38.94+4.91"  31.50+£5.76° 3.7242.31%®
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Fig.2 Effects of extrusion temperature on the water-holding and
oil-holding properties of hemp protein
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Fig.3 Fourier infrared spectra of hemp protein at different
extrusion temperatures

2.6 FEEREXNXREBRDZMHREN

K Fl DSC FRAEA BT Hili BT JORRER I3 41,
FE BT AN [FIH FETRLEET AORRER 11 A4 A8 P T R AR .
3 BN, REFTHARRE AR R(127.66+1.89)°C, #4
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Table 3 Effects of extrusion temperature on thermodynamic
properties of hemp protein

FrHRIRLEE/°C AR P IR BE /°C PIEAEN
R 127.66+1.89° 73.89+3.99°
60 126.57+1.28° 70.63+4.27°
80 125.93+2.67° 67.95+2.68°
100 121.05+2.98¢ 58.56+1.65°
120 141.9943.22° 116.8+5.41°
140 130.19+1.95 102.4+2.37°
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Fig.4 Endogenous fluorescence spectras of hemp protein at different
extrusion temperatures
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Fig.6  Scanning electron microscopy image of hemp protein at different extrusion temperatures
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