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and Their Utilization as a Fat Replacer
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Abstract

The physicochemical properties of the emulsions prepared with four different proteins (pea protein isolate, whey pro-
tein isolate, soy protein concentrate, and soy protein isolate) were characterized in terms of particle size, rheological
property, and freeze-thaw stability, while the feasibility of the protein-stabilized emulsions as a fat replacer was eval-
uated. Confocal laser scanning microscopic analysis showed that O/W emulsions were successfully prepared with all
the proteins; however, the smallest particle size and excellent syneresis were observed in the WPI-stabilized emul-
sions. The use of WPI-stabilized emulsions as an alternative for shortening up to 50% level did not lead to differ-
ences in the muffin batters’ specific gravity and viscoelastic properties. After baking, the substitution of shortening
with the WPI emulsions at up to 50% by weight did not significantly affect the muffins’ specific volume and texture

characteristics.
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Table 1. Effect of proteins on the microstructure of emulsions
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WPI SPC SPI

CLSM image

Mean diameter (pim) 10.40+1.17°

4.49+0.58¢

11.28+1.16* 7.17+£0.61°

Means with different letters in the same row differ significantly at p<0.05.
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Fig. 1. Effect of proteins on the viscoelastic properties of
emulsions (a) G’ and (b) G".
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Fig. 2. Effect of shortening replacement with WPI-stabilized
emulsions on the specific gravity of muffin batters (Means with
different letters on the bar differ significantly at p<0.05).
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o] BAEJEH PPI, SPCOlA ©]4 7‘*‘:7} A e}
Wt AH#E A2 AReE A3 WPL AlS= 2.01%9] Al
HE A2 2o Wil Zhd= A5 011%“3 27}
Aoz FAEYE AMS & 5 AJT PPL, SPC,
SPIE= ZH2} 41.65%, 34.98%, 18.41% &2 AUHA LS
Ho] Yals oA dEA 27t A dHEHE AE
& ATk =S, AUHAEE TS P WelE
A oldA PR Aok FAAAE EAS A
0.9282°] R* 3tg HoAF3=tl, 2> YAk A7]dl 7]
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sk Ao 2 g th(Liang et al, 2020). ©]& s 2345 E
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Table 2. Effect of proteins on the freeze-thaw stability of emulsions

PPI WPI SPC

Visual appearance

41.65+2.65°

Syneresis (%)

2.01£0.55¢

18.41+1.85°

34.98+1.25°

Means with different letters in the same row differ significantly at p<0.05.
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Fig. 3. Effect of shortening replacement with WPI-stabilized
emulsions on the viscoelastic properties of muffin batters ((a)
G' and (b) G").

2020; Min et al., 2010). Agoa] Ao nie} 7ho]
oy Z‘E W@rﬂ Oﬂ‘md% AREshe] AR S A Al

Table 3. Effect of shortening replacement with WPI-stabilized emulsions on the visual appearance and volume of muffins

Control
(shortening)

50% 75%
replacement

100%

replacement replacement

Visual appearance

Specific volume (mL/g) 1.70+0.02*

1.69+0.00°

1.67+0.01" 1.65+0.02°

Means with different letters in the same row differ significantly at p<0.05.
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Table 4. Effect of shortening replacement with WPI-stabilized emulsions on the textural properties of muffins

B4 9 A o aAEAe) B8
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Control 50% 75% 100%

(shortening) replacement replacement replacement
Hardness (N) 29.97+1.17° 30.71+1.61° 33.05+0.54° 40.78+0.84*
Adhesiveness (N-mm) 0.41+0.08° 0.72+0.24% 0.87+0.09° 1.10+0.28*
Springiness 0.90+0.03* 0.88+0.02* 0.88+0.01* 0.89+0.04*
Cohesiveness 0.62+0.01* 0.65+0.00* 0.66+0.00* 0.66+0.01*
Chewiness (N-mm) 16.57+0.80° 17.46+1.31% 19.10£0.43° 23.97+1.91*
Resilience 0.25+0.00%* 0.26+0.01* 0.26+0.00* 0.26+0.01*

Means with different letters in the same row differ significantly at p<0.05.
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