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ABSTRACT

This study investigated the effects of adding six types of mushroom powder on the quality characteristics of high-moisture
extruded texturized vegetable protein (TVP). Addition of mushroom decreased the lightness and yellowness while increasing
redness. Moisture content and water absorption varied significantly depending on the polysaccharide composition and insoluble
fiber content of each mushroom. Soluble solids content reflected the differences in the low-molecular-weight soluble
components, and turbidity was lower than the control. Hardness, chewiness, and cutting strength increased significantly, while
springiness decreased slightly with addition of mushroom powder. These changes were attributed to interactions between the
mushroom-derived polysaccharides and polyphenols with proteins, promoting a denser internal network. Overall, the effects seen
with the addition of mushroom powder highlighted the potential for developing TVP products using various mushroom cultivars.
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Table 1. Formulation of texturized vegetable protein (TVP)
with mushroom powders from different cultivars

Ingredient Control (%) Mushroom-added TVP (%)
Defatted soy flour 50.0 45.0
Wheat gluten 30.0 27.0
Corn starch 20.0 18.0
Mushroom powder 0.0 10.0
Total 100.0 100.0
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Table 2. Appearance of texturized vegetable protein (TVP) with mushroom powders from different cultivars

Group”

Appearance

CON

oM

SM

PM

EM

BM

' CON: control, texturized vegetable protein (TVP) without mushroom powder; OM: TVP with oyster mushroom (Pleurotus ostreatus);
KM: King oyster mushroom (Pleurotus eryngii); SM: Shiitake mushroom (Lentinula edodes); PM: Poria mushroom (Wolfiporia
extensa); EM: Enoki mushroom (Flammulina velutipes); BM: Button mushroom (Agaricus bisporus).
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Table 3. Color characteristics of texturized vegetable protein (TVP) with mushroom powders from different cultivars

Hunter’s color value?

Group"

L-value a-value b-value
CON 61.3241.58" 4.07+0.29° 32.8441.16
oM 52.901.79° 3.93+0.17° 26.13£1.24°
KM 53.25+1.19° 5.77+0.21° 29.04+0.64°
SM 48.17+1.21° 5.3240.25° 25.95+0.62°
PM 47.80+0.90° 4.71+0.12¢ 22.58+1.37¢
EM 44.08+0.25¢ 7.73+0.41% 29.35+3.08°
BM 48.70+1.47° 4.56+0.31¢ 22.88+0.63¢

F-value 150.10™ 192.39"" 49.72™

Data represents mean observations of nine replicateststandard deviations.
*"® 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 2.

s

? 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 4. pH, moisture content, water absorption capacity, soluble solids content, and turbidity of texturized vegetable
protein (TVP) with mushroom powders from different cultivars

Water absorption

Soluble solids

Group" pH Moisture content (%) capacity (%) content (%) Turbidity
CON 7.10+0.01° 54.51+0.70° 4.15+0.52° 1.02+0.03% 0.18+0.00"
oM 7.04£0.00° 54.39+0.27° 1.89+0.36° 1.00£0.07 0.16+0.00°
KM 7.0240.01¢ 53.1740.13% 2.24+0.60° 1.12+0.05° 0.14+0.00°
SM 6.98+0.00° 49.20+0.51° 1.74£0.52° 0.96+0.04° 0.12+0.01¢
PM 6.91£0.01° 52.01+1.21° 1.61+0.66° 0.8440.06° 0.13+0.00¢
EM 7.03£0.01° 49.42+1.22° 1.69+0.51° 1.00+0.05° 0.12+0.00¢
BM 7.05+0.00° 47.31+0.47 1.55+0.05° 1.02£0.11% 0.12+0.00¢

F-value 533.67"" 41417 10.29™ 526" 116.80™

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

(p<0.05).
™ p<0.01, " p<0.001.
D Refer to the Table 2.
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Table 5. Texture characteristics of texturized vegetable protein (TVP) with mushroom powders from different cultivars

Group" Hardness (N) Springiness Chewiness (N) Cohesiveness Cutting strength (g/cm?)
CON 20.15+3.25¢ 0.78+0.03° 7.8240.75° 0.51+0.03" 495.54+29.31¢
OM 22.48+0.96% 0.80+0.01° 9.14+0.32° 0.51+0.01° 465.71£16.97°
KM 24.18+1.17° 0.81+0.02° 9.88+0.35 0.52+0.01* 557.50425.48°
SM 31.96+4.42° 0.76+0.02° 12.00£1.17* 0.510.01° 533.57+11.09°
PM 24.8442.31° 0.76£0.01° 9.50-+0.78" 0.51£0.01° 439.82+6.89"

EM 35.61+1.14° 0.73£0.01° 12.52+0.73 0.49+0.01° 593.93+29.88"
BM 34.9142.35° 0.72+0.01° 12.02+0.58° 0.48+0.01° 577.05+32.84%
F-value 49.72™ 2437 5235 48.79" 47.89"

Data represents mean observations of three replicateststandard deviations.
*f 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.
) Refer to the Table 2.
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