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Gelation Properties of Whey Protein Isolate and Potato Protein Hydrolysate

Composite Gel after Ultrasound and Transglutaminase Treatments
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Abstract: To develop a novel composite gel with whey protein isolate (WPI) and potato protein hydrolysate (PPH), their mixtures were pretreated
using ultrasound and transglutaminase (TGase) before gel formation. The effects of ultrasound and TGase pretreatments on the properties of the
composite gel were assessed using a texture analyzer, theometer, low-field nuclear magnetic resonance (LF-NMR), and scanning electron microscopy
(SEM). The results show that the hardness, gumminess, resilience and chewiness of gel samples pretreated using ultrasound and TGase were lower than
those of the control samples (P<0.05), but were higher than those of the gel samples treated with TGase only (P<0.05). For the ultrasound and TGase
pretreated composite gel, increasing the ultrasonic pretreatment time enhanced the final storage and loss moduli of the gel at the end of the heating and
cooling cycles in the theometer. The swelling ratio of the gel samples that underwent 15- and 30-minute ultrasonic and TGase pretreatments increase by
11.55% and 55.02%, respectively, compared with that of the gel samples with only TGase pretreatments. Simultaneously, the free water content increased
by 62.22% and 111.11%, respectively. The SEM images of gels with ultrasound pretreatments only demonstrate larger protein aggregates, and a dense
network with low uniformity in its microstructure. Contrarily, the gels with ultrasound and TGase pretreatments exhibited small protein aggregates, and a
compact and homogeneous microstructure network. In conclusion, the combination of ultrasound and TGase pretreatments significantly affects the
microstructures and propetties of WPI and PPH composite gels. The findings facilitate the development of novel protein gels and provide a reference for
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adjusting the properties of composite gels.
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Table 1 Texture profile analysis of composite gels with different process
MR ALK

W3R Tk - —

®E/g IELE /g = 2 /% wH A /g A% /Y%
xtH8.48 171.39£14.71°  161.1712.87*  64.55+2.61° 164.94+7.32° 0.89+0.19° ~ 95.12:+0.89°
# % 15 min 174.43+10.48°  151.78+15.21°  61.85+2.35" 154.27+8.19° 0.87+0.19* 84.87+3.09°
# % 30 min 177.08£6.0°  156.35+4.24*  63.051.5° 158.91£9.11* 0.89+£0.02° ~ 94.79+0.70°
TG B 63.67+13.04°  58.92+10.47° 49.75+243%  62.93+1.1° 0.87£0.01° 9531+1.62°

A E 15mintTG B 88.85£11.89°  77.67+10.77°  61.0142.43°  74.49+13.6° 0.87+0.01° 97.46+1.96°
A F 30 mintTG B 56.47£9.14° 4495+4.16°  50.33+1.68° 59.01£5.65°  0.87+0.11° 94.55+0.31°

E: RIAAER AR NEFERTEAREEZF (P<0.05).
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Table 2 Relaxation parameters of complex protein gel with
different process

207 T21-T22/% T23/% T24/%
b i 1.69+0.33%  98.15£0.43 0.159+0.12°
# # 15 min 246+0.32" 97.5140.34  0.1140.01°

# /% 30 min 2.04+0.362° 97.61£0.35 0.32+0.06°
TG B 1.38+0.37° 98.17+0.33  0.45+0.31%
FE 15mintTG B 1.67£0.09% 97.60+0.82  0.73+0.14®
HE 30 mintTG B 1.49+0.28% 97.56+0.46  0.95+0.32°

E: B3 AERRR NG FEAFEA RE £ 7 (P<0.05).
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