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Abstract

This study focuses on heat-induced gelation of pea (Pisum sativum L.) proteins to assess the potential of pea protein
aggregates (PPA) as novel plant-based meat alternatives. The microstructural (SEM, CLSM), mechanical (TPA anal-
ysis), and rheological properties (G, G") of heat-induced gels at pH 2 were systematically investigated as a function
of a different pea protein concentration (7.5, 10, 12.5%) and a varying heating time (1, 3, 6, 16 h). The result
showed that PPA formation at higher protein concentration and heating time contributed to a homogenous and com-
pact heat-induced gel formation. Such gel network strengthened mechanical properties in terms of high gel hardness
(40 g) and elastic texture (—2.7 mm springiness). For the rheological studies, the storage modulus (G’) showed an
increase during both the heating and cooling phases and then stabilized during the cooled-holding phase. This sug-
gested that the formation of durable and stable gel was induced due to the decreased mobility of protein aggregates
at low temperatures. Therefore, the PPA is indicated as a potential additive for enhancing the food texture quality

in the plant-based meat food industry.
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Fig. 1. Appearance of heat-induced gels (10% protein) prepared
at p H 2, pH 7 and pH 11. All gels were prepared at heating
time of 6 h.
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Fig. 2. Phase diagram of heat-induced gels prepared with PPI
at different PPI concentration and heating time. Image of gels
prepared at 3 h heating time and at different PPI concentration:
(X: 7.5% PPI) aggregates (liquid), (A: 10% PPI) weak-gel,
(@: 12.5% PPI) gel.
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Fig. 3. TEM image of heat-induced aggregates prepared with
pea protein isolate at 7.5% PPI 3 h- heating time. Scale bar:
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Fig. 4. SEM images (A) and CLSM images (B) of heat-induced PPI gels with different PPI concentration (10%: a, b; 12.5%: ¢, d,

e) and heating time (3h: ¢; 6 h: a, d; 16 h: b, e).
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Fig. 5. Mechanical properties (A: hardness, springiness) and water-holding capacity (WHC) (B) of heat-induced PPI gels with
different heating PPI concentration (10% and 12.5%) and heating time (3h, 6 h and 16 h). Different letters (A-C, a-c) are

significantly different (p<0.05).
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Fig. 6. Rheological properties of PPI suspension (10%, w/v) for
the formation of heat-induced gel. (A) A time-temperature
gelation profile; (B) Frequency dependence of storage modulus
(G") and loss modulus (G') as a function of cooling time (0, 0.5,
1h). All samples for heat-induced gelation were heated from
20°C to 90°C at 2°C/min, held at 90°C for 1 h, cooled from 90°C
to 5°C at 4°C/min, and held at 4°C for 1h (frequency of 1 Hz,
strain 1%). All frequency sweep measurements performed at
different temperature (4, 25, 37°C) after the temperature sweep
test. The temperature is depicted in the black dashed line. Full
lines indicate storage modulus (G'), and the dashed line indicate
loss modulus (G''). The temperature is depicted by the black
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