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ABSTRACT

This study examined the effects of substituting gluten with shiitake mushroom (Lentinula edodes) powder on the quality
characteristics of high-moisture texturized vegetable protein (TVP). Color analysis indicated that mushroom substitution
significantly decreased the lightness (L) values compared to the control, while it increased the redness (a) and yellowness (b)
values (p<0.001). The pH of the substitution groups ranged from 6.99 to 7.13, which were significantly lower than that of
the control (7.20) (p<0.001). The moisture content declined with increasing substitution levels (p<0.001), whereas the water
absorption capacity and soluble solids content increased, reflecting the influence of dietary fibers and soluble compounds in
mushroom powder. Texture profile analysis showed that the 10% substitution group exhibited the highest hardness, chewiness,
and cutting strength, while springiness and cohesiveness decreased progressively as the substitution levels increased (p<0.001).
Although substitution levels above 65% impaired elasticity and cohesiveness caused by the weakening of the gluten network,
partial substitution at 30% preserved or even enhanced the color stability and textural quality. Overall, shiitake mushroom
powder can be used as a functional ingredient for partial gluten replacement in TVP, supporting the development of alternative
protein products with improved quality attributes.

Key words: textured vegetable protein (TVP), gluten reduction, shiitake mushroom
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Table 1. Formulation of texturized vegetable protein (TVP) with replacement of gluten by mushroom powder (unit: %)

. Group"
Ingredient
Control MP-10 MP-20 MP-30
Defatted soy flour 50 50 50 50
Corn starch 20 20 20 20
Wheat gluten 30 20 10 0
Mushroom powder 0 10 20 30

Y Control: Formulated with a gluten to mushroom powder ratio of 30:0 (w/w), 0% substitution level based on gluten; MP-10:
Formulated with a gluten to mushroom powder ratio of 20:10 (w/w), 33.3% substitution level based on gluten; MP-20: Formulated
with a gluten to mushroom powder ratio of 10:20 (w/w), 66.7% substitution level based on gluten; MP-30: Formulated with a gluten
to mushroom powder ratio of 0:30 (w/w), 100% substitution level based on gluten.
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Table 2. Color characteristics of texturized vegetable protein (TVP) with replacement of gluten by mushroom powder

Hunter’s color value”

Group"

L-value a-value b-value
Control 66.09:1.96" 3.3140.55¢ 30.23+1.37°
MP-10 51.34+2.18" 4.98+0.41° 30.55+0.69°
MP-20 40.32+1.40° 6.3740.38° 30.95+1.16°
MP-30 30.20+1.47¢ 8.57+0.61° 35.56£1.97
F-value 669.75"" 180.88"" 29.90™

Data represent mean+standard deviations.

24 The mean values in the same column with distinct lowercase letters are significantly different by Duncan’s multiple range test

(p<0.05).
" p<0.001.
D Refer to the Table 1.

? L-value: lightness (100=pure white, O=black); a-value: redness (+100=red, —80=green); b-value: yellowness (+70=yellow, —70=blue).
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Table 3. Appearance of texturized vegetable protein (TVP) with replacement of gluten by mushroom powder

Appearance”

Group”

B) ©)

Control

MP-10

MP-20

MP-30

D Refer to Table 1.

? (A): Photograph of surface, (B): Photograph of upper fiber structure, (C): Photograph of side fiber structure.
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Table 4. pH, moisture content, water absorption capacity, and soluble solids content of texturized vegetable protein (TVP)

with replacement of gluten by mushroom powder

Group” pH Moisture content (%)  Water absorption capacity (%)  Soluble solids content (%)
Control 7.20+0.01* 57.98+0.04" 0.86+0.50 0.80+0.11°

MP-10 7.13+0.00 55.83+0.85" 1.90+1.19 0.90+0.13

MP-20 7.06+0.01° 55.57+0.19° 2.46+0.54 1.124+0.06*

MP-30 6.99+0.01" 52.60+0.73° 3.00+1.22 1.224+0.08*
F-value 1,027.89™ 45.02" 291N 11.61°

Data represent meantstandard deviations.

24 The mean values in the same column with distinct lowercase letters are significantly different by Duncan’s multiple range test

(p<0.05).
N not significant.
¥ p<0.01, ™" p<0.001.

) Refer to the Table 1.
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Table 5. Texture characteristics of texturized vegetable protein (TVP) with replacement of gluten by mushroom powder

Cutting strength (g/cm?)

Group”  Hardness (N) Springiness ~ Chewiness (N) Cohesiveness - - Texturization index
Crosswise Lengthwise

Control 17.89+2.38° 0.83+0.03" 7.53+0.82° 0.52+0.02" 650.54+£128.49"  481.61+17.42° 1.35+£0.26

MP-10 27.89+4.55° 0.76+0.02° 9.55+1.06" 0.47+0.01° 775.72+£79.45"  568.75+75.63" 1.3740.11

MP-20  21.66+1.42° 0.7120.04° 6.7120.50° 0.45+0.02°  569.11+33.04°  378.39+27.59° 1.5120.16

MP-30 25.31+2.41* 0.61+0.02¢ 6.044+0.29° 0.40+0.02° 599.29+80.42°  404.47+30.45° 1.49+0.22

F-value 17.81" 75.92" 3473 6047 8.75™ 3047 1.39"

Data represent mean observations of three replicateststandard deviations.
24 The mean values in the same column with distinct lowercase letters are significantly different by Duncan’s multiple range test

(p<0.05).

NS not significant.

" p<0.001.

D Refer to the Table 1.
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