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with deep eutectic solvent method and alkali method on composition (SDS-PAGE), structural properties (particle size
distribution, Fourier transform infrared spectroscopy, circular dichroism spectrum, fluorescence spectroscopy and scan-
ning electron microscopy) and functional properties (solubility, water absorption, oil absorption and emulsification) of
coffee protein were studied. The average particle size of coffee protein (DES) extracted by deep eutectic solvent
(12.30 um) was significantly smaller than that of coffee protein (AEP) extracted by alkali method (113.67 pum). The
solubility of DES was higher under acidic conditions, and the solubility of AEP was higher under alkaline conditions.
DES had better water and oil absorption than AEP. After ultrasonic pretreatment, the results of coffee protein electro-
phoresis, Fourier infrared spectrum, circular dichroism spectrum and fluorescence spectroscopy showed that different
ultrasonic power pretreatment did not cause significant changes in protein molecular weight distribution, but it affected
the secondary and tertiary structure of proteins. The surface microstructure of DES showed that the surface structure was
loose and porous, and the surface of AEP was tight and flat. After ultrasonic pretreatment, the microstructure of AEP
became loose and porous, the texture became dispersed, and more irregular fragments were presented. The surface of
DES changed slightly, and showed more small-particle porous disordered structure when treated at 400 W and 600 W for
15 min. The microstructure changes could affect the chemical and physical properties and functional properties of pro-
teins. When the ultrasonic power was 400 W, the particle size of DES decreased significantly, and the particle size pa-
rameters Dis o) and Dy 5 decreased from 10.50 pm, 30.43 um to 7.89 pm and 11.27 pm, respectively. The solubility in-
creased significantly, and the solubility increased from 47% and 71% to 75% and 81% respectively under acidic and
alkaline conditions. In addition, ultrasonic pretreatment could improve the water absorption and emulsification activity
of coffee protein, which are important functional properties of proteins in food applications. The results show that the
modification of coffee protein by ultrasonic technology is effective, and this study could provide a theoretical basis for
the application of coffee protein in food processing.
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Fig. 2 Effect of ultrasonic treatment on particle size distribution of coffee protein
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Tab. 1 Effect of ultrasonic treatment on particle size of coffee protein pm
T I ## 4 Protein sample Dy Dsy Dy D3 Dy
AEP-0 W 33.07+0.55° 133.67+1.53" 266.00:+2.64° 65.10+0.90° 144.33+1.53°
AEP-200 W 22.20£1.56° 117.67+0.58° 292.00+7.81° 51.60+1.83° 138.33+2.31°
AEP-400 W 18.50+0.72° 152.00+5.57° 333.00+6.56° 48.80+1.71° 163.67+4.51°
AEP-600 W 19.40£0.79° 139.67+8.50° 320.33£9.01° 49.96+1.85" 156.33+6.51°
AEP-800 W 15.83+0.81¢ 118.67+7.02° 300.00+9.54¢ 41.47+1.76° 140.33+5.51°
DES-0 W 5.30+0.01° 12.30+0.56¢ 79.67+3.85° 10.50+0.10° 30.43+1.30¢
DES-200 W 5.26+0.01° 8.07+0.16° 64.50+3.33" 8.84+0.03° 20.40+0.66°
DES-400 W 5.27+0.01° 7.49+0.12¢ 18.10£0.72 7.89+0.11° 11.27+0.68"
DES-600 W 5.40+0.01° 9.35+0.04¢ 31.30+4.06" 9.08+0.05¢ 16.33+0.80°"
DES-800 W 5.34+0.01° 8.98+0.10¢ 51.40+5.012 9.18+0.08°" 19.00+0.61¢

I FSIARFR/NG FEERR 225 3% (P<0.05 ),

Note: Different lowercase letters in the same column indicate significant difference (P<0.05).
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Fig. 3 Effect of ultrasonic treatment on FTIR of coffee protein
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Fig. 4 Effect of ultrasonic treatment on circular dichroism of coffee protein
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Tab. 2 Effect of ultrasonic treatment on content of secondary structure of coffee protein
) 1 Content/%
AR5 - - -
Protein sample a- 12T B-r & - bW WUES Il
a-helix B-sheet B-turn Random coil
AEP-0 W 9.11+0.04 46.24+0.05° 10.72+0.03° 33.94+0.30°
AEP-200 W 9.03+0.19° 46.31+0.08° 10.76+0.13* 33.90+0.04*
AEP-400 W 8.81+0.11° 46.46+0.05° 10.91+0.07* 33.81+0.07°
AEP-600 W 9.00+0.06™ 46.28+0.04° 10.77+0.02% 33.93+0.09*
AEP-800 W 9.10+0.02* 46.19+0.08° 10.75+0.08° 33.96+0.04°
DES-0 W 69.17+0.90° 7.44+0.56° 10.85+0.19¢ 12.54+0.29°
DES-200 W 67.25+0.53% 8.29+0.22° 11.34+0.15% 13.1240.20°
DES-400 W 66.67+0.10¢ 8.5440.06 11.510.01° 13.27+0.06
DES-600 W 67.33+0.22% 8.40+0.25" 11.42+0.15° 12.84+0.31%°
DES-800 W 68.11+0.80% 7.96+0.32% 11.10+0.20% 12.83+0.28%°

E: FSIAR/NG FREFRRZR B (P<0.05),

Note: Different lowercase letters in the same column indicate significant difference (P<0.05).
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Fig. 5 Effect of ultrasonic treatment on endogenous fluorescence of coffee protein
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Fig. 6 Surface microstructure of coffee protein after ultrasonic treatment (3000x)
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Fig. 7 Effect of ultrasonic treatment on solubility of coffee protein
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Fig. 9 Effect of ultrasonic treatment on emulsifying property of coffee protein
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