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Abstract

Chicken nuggets are considered to have a high level of sodium, thus, increased consumption
might affect consumers’ health. This study aimed to reduce the salt content in chicken nuggets by
using mushroom powder instead because mushrooms contain protein, fiber, and glutamic acid, which
acts as a stimulant that makes taste receptors more sensitive. Regarding the chemical composition
analysis of four mushroom species, shiitake mushrooms had the highest salt content (1.63%), and
their protein and fiber contents were 24.11% and 10.22%, respectively. Thus, shiitake mushrooms
were chosen to replace salt in chicken nuggets. The levels of shiitake mushrooms used to replace
salt were 0%, 25%, 50%, and 100%. It was found that the presence of shiitake mushroom powder
decreased the lightness (L*), hardness, and cohesiveness of chicken nuggets. Replacing salt with
shiitake mushroom powder at 50% also received liking scores on appearance, outside and inside
color, saltiness, overall texture, and overall liking at the levels of ‘like moderately’ to ‘like very
much’ (7.0-8.0). However, there was no significant difference compared to the control formula (no
shiitake mushroom powder was added). Therefore, the use of shiitake mushroom powder to partially

replace salt in chicken nuggets is an interesting concept for developing healthy chicken nuggets.

Keywords: Chicken nuggets; Shiitake mushroom; Salt
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Table 1 Proximate composition and salt content (NaCl) of four different mushrooms.
Proximate composition (% dry weight) and salt content (%)
Mushrooms : P
Moisture Fat Protein Ash Fiber Carbohydrates NaCl

Sajor-caju  6.90°+0.24 1.26°+0.02 20.15°¢0.25 5.99°+0.07 12.95°+0.49  52.74°+0.31  1.49°+0.06
Straw 7.40°+0.08 0.89°40.07 35.73°+0.86 10.67°+0.04 14.78°+0.60 30.54%+0.44 1.03°+0.03
Phoenix 7.12°+0.07 0.75°:0.03 24.96°:0.40 13.65°+0.05 12.09°+0.48  41.43x0.77  0.66°+0.03
Shiitake 7.10°+0.08 1.67°+0.07 24.11°+0.16 6.98°+0.04  10.22°+0.34 49.92°+0.47 1.63°+0.01

Values expressed as mean + standard deviation.

Means with different lowercase superscript letters in each column are significantly different (p<0.05).

'Calculated using the conversion factor of N x 4.38.

“Calculated by differences.
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Control

Figure 1

SHM 100

Reduced-sodium chicken nuggets with various levels of shiitake mushroom powder.

Table 2 Color (L* a* b*) of reduced-sodium chicken nuggets with various levels of shiitake

mushroom powder.

Outside color Inside color
Formulas
L* a* p* N L* a* p* N
Control 5157°+1.93  454°+0.74  2656+1.21  61.74°+2.87  1.09+0.53  16.56+1.21
SHM 25 48.18°+1.68 5.87+120  26.29+1.60  60.61°+2.13  1.26™+0.34  16.26+0.70
SHM 50 46.80°+2.59 6234125  2596+1.21  57.68°+337  1.45+0.63 2596+1.21
SHM 75 43.81°43.64  7.41°°+1.80  26.32+1.64  56.40°+2.71 1.80°+1.19  17.06+2.84
SHM 100 43.69+3.06  7.93°+1.60  26.59+1.69  55.17°+2.31 1.96°+053  16.91+1.33

Values expressed as mean + standard deviation.

Means with different lowercase superscript letters in each column are significantly different (p<0.05).

NS=not significant difference.
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Table 3 Texture properties of reduced-sodium chicken nuggets with various levels of shiitake

mushroom powder.

Formulas Hardness (N) Springiness™® Cohesiveness Chewiness (N)"*°
Control 31.82°+1.31 0.91+0.04 0.84°+0.02 22.60+1.14
SHM 25 28.68°+£1.02 0.88+0.03 0.82°+0.01 21.94+1.53
SHM 50 27.15°+3.57 0.86+0.08 0.83%+0.02 22.50+2.47
SHM 75 28.93°+£0.99 0.86+0.04 0.81°+£0.02 22.14+1.44
SHM 100 28.63°+2.67 0.90+0.04 0.80°+0.02 22.16+2.78

Values expressed as mean =+ standard deviation.

Means with different lowercase superscript letters in each column are significantly different (p<0.05).

NS=not significant difference.
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Table 4 Sensory evaluation of reduced-sodium chicken nuggets with various levels of shiitake

mushroom powder.

Sensory attributes

Formulas

Appearance  Outside color  Inside color Flavor  Saltiness  Texture  Overall liking
Control 7.6°+0.9 7.4°+1.0 7.7°+1.1 7613 72415 7.7°x1.1 74°+1.1
SHM 25 7.7°+0.9 7.6°+1.0 7.6°+1.0 7.9°+09  74°+14 76711 7.7°+1.1
SHM 50 7.6°+1.0 7.7°40.9 7.5%+1.2 7.1°+12  73°+1.2 7.3+l 7.3°+1.0
SHM 75 7.5°+1.1 7.6"+1.1 76°+1.0 64410 58°+1.6 6.6°+16 6.5°+1.3
SHM 100 7.3°1.2 7.3°£1.2 7.1°+1.3 53%+14 4.4+14 58+18 5.2°41.6

Values expressed as mean + standard deviation.

Means with different lowercase superscript letters in each column are significantly different (p<0.05).

3.4 WavBIN1sANYIBIAUTENBUNINLATYDY
nAnAnaTInAn AW LE
PMNNANTIATIZYOIAUTENBUMLATILAE
Uuaundeveatiniinlngnsmuauwaziniiala
anndedenadiaveuiisziudesas 50 (SHM 50)
(Table 5) WU SHM 50 SUSunaumnudutiosnia
ansmuAuegaiudfameana (p<0.05) osan
n1sanUsunanndeainnisunuiidiensiinveu
Junsanenududuveslusiuiiatnesnun vy
wysndalusiu-lusiuanas 3udunisanainy
anunsalunsiniiuin demaldiinssmesanain
dnifliluszrinamanen shlvigadeartures
tifnlilusgwiemstssemnslél [27) dlefansan
USunadlasfunuinnisiiuuSunamadioney vk
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Table 5 Proximate composition and salt content of reduced-sodium chicken nuggets with various

levels of shiitake mushroom powder.

Proximate composition and salt content (%, dry basis)

Formulas - . = S =
Moisture Fat Protein Ash Fiber Carbohydrates NaCl
Control 47.80*+0.25  13.52+0.13 19.50+0.09  2.79*+0.04  0.54+0.11 63.65+0.10 2.26*+0.15
SHM 50 46.45£0.20  14.36*+0.10  19.56+0.39 1.79+£0.01  1.21*+0.18 63.08+0.46 0.94+0.01

Values expressed as mean + standard deviation.
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