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dielectric constant of M. rosenbergii meat

Effect of heating temperature on the
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Table 3 Analysis of variance results

of orthogonal experiment
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Table 4 Mathematical models describing the relationships between dielectric constant and heating temperature ,

moisture content

W 17 (L g ik F{d PH R’
&' (f=915 MHz) &' 015 ==20.216-0. 0127+1. 026 W( (D) 754. 115 0. 000 0.954
&' (f=2450 MHz) &' 145 ==20. 094-0. 0127+0. 986 W( (D)) 711.837 0. 000 0.952

A5 ARHEBATFEmKBE SKEGHRFRD

Table 5 Mathematical models describing the relationships between dielectric loss factor and heating temperature ,

moisture content

M 7 L Herakis R
& (f=915 MHz) &"5,5=0. 626-0. 6707+0. 602W+0. 0077° 0. 004 W +0. 005TW((3)) 0. 949
&" (f=2450 MHz) &" 50 =—1. 666-0. 424T+0. 588 W+0. 0047°~0. 004 W>+0. 002TW (@) 0. 959

K6 SARELNGFH NLTALR T R FHREY

Table 6 Mathematical models describing the relationships between moisture content and dielectric constant,

dielectric loss factor

M o7 {EL g ik FAE PAE R
W(f=915 MHz) Wyys=21.523+1. 171£'-0. 640&" (3)) 218. 820 0. 000 0.973
W(f=2450 MHz) Wiso =22. 223+1. 1865'-0. 5458"(©) 208. 957 0. 000 0.972
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Fig. 5 Correlation diagrams between calculated and measured values
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Table 7 Microwave penetration depth of M. rosenbergii meat cm
N . TR B/ C
BOR/MHz - FKE % % 35 15 55 65
20 26. 14+9. 93" 29. 12+5. 45° 19. 28+0. 70™ 18.00+ 2. 18" 16. 10 £1.53"
35 4. 17+0. 20 3.39+0.47" 2.78+ 0.01"™ 2.90x0. 63" 2.48+0. 14°
915 50 1.70£0. 07" 1.79+0. 11" 1.89+0.11° 1.41+0. 03° 1.29+0. 13°
65 2.23+0. 18" 2.29+0.01° 2.26%0. 19" 1. 80+0. 18" 1.41£0. 02"
80 2.03+0. 11° 1.83+0.01" 2. 140. 08" 1. 61+0. 08" 1.29+0. 02"
20 7.13+2. 50" 7.84+1.21° 4.61+0.72" 4.26+0. 60" 3.76£0.23"
35 1. 17+0. 33" 1.26+0. 33" 1. 04+0. 09° 1. 12+0. 09° 1.05+0. 27"
2450 50 0.79+0. 03" 0. 78+0. 07* 0. 88+0. 07" 0. 76+0. 04" 0. 70+0. 07"
65 0. 98+0. 08" 1. 10£0. 06" 1. 12+0. 06" 0. 94+0. 04° 0. 81x0. 06"
80 0.97+0.01" 1. 06+0. 02° 1. 10£0. 05* 0.92+0. 02" 0. 78+0. 02°

i AT ARE/ING TR R4 R 22 5 8 35 (P<0. 05)
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Abstract ; The variations in dielectric properties of Macrobrachium rosenbergii meat (' moisture content 20% ~80% )
were investigated across different frequencies (0 ~ 3000 MHz) and heating temperatures (25 ~ 65 C).
Additionally, the effects of varying mass fractions of osmotic agent solutes ( NaCl, sucrose, trehalose, and
maltodexirin) on the dielectric properties of M. rosenbergii meat were examined. The results indicated that within
the moisture content range of 20% ~ 80% , both the dielectric constant and dielectric loss factor of M. rosenbergii
meat increased with rising moisture content. The dielectric loss factor of M. rosenbergii meat increased with rising
temperature within the range of 45 ~ 65 “C. Within the frequency range of 0 ~3000 MHz, both the dielectric
constant and dielectric loss factor of M. rosenbergii meat decreased as the frequency increased. When the mass
fractions of NaCl, sucrose, trehalose, and maltodextrin were 5%, 10%, 15%, and 20%, respectively, the
dielectric constant of M. rosenbergii meat reached its maximum value. Additionally, the penetration depth of M.
rosenbergii meat decreased with rising temperature, elevated moisture content levels, and increasing frequency.
Therefore, heating temperature, moisture content, frequency, and osmotic agent solutes were all identified as
significant factors influencing the dielectric properties of M. rosenbergii meat.

Key words : Macrobrachium rosenbergii meat; dielectric property ; moisture content; heating temperature ; frequency ;

osmotic agent solute
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Abstract: The effects of different enzymes ( papain, trypsin, neutral protease, transglutaminase (TG ), and
laccase) on the properties of pea-oat complex protein gel (POPG) were investigated by measuring gel strength,
water holding capacity ( WHC) , free sulfthydryl content, disulfide bond content, and microstructure. The ratio of
pea protein to oat protein, the mass fraction of the complex protein solution, and the amount of TG enzyme added
were used as factors to optimize the gel formulation using single-factor and response surface methodology
experiments. At a TG enzyme addition level of 40 U/g, POPG exhibited superior gel strength (83.00 g) and WHC
(88.79%), along with lower free sulfhydryl content, higher disulfide bond content, and a more uniform
microstructure. The optimal formulation for the complex protein gel was determined to be a pea protein-to-oat
protein ratio of 1 : 0.4, a complex protein solution mass fraction of 20%, and a TG enzyme addition of 40 U/g.
The gel prepared according to this formulation exhibited a gel strength of 78.00 g. The POPG prepared in this
study shows potential as an animal fat substitute, providing a reference for the processing of green foods in the
future.

Key words : pea-oat complex protein gel; enzyme treatment; gel property ; formula optimization
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