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The Enhancing Nutritional Value of Crispy Snack with Solid Medium

with Mycelium Remained from Cordyceps militaris Culture Processing
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ABSTRACT

Crispy snack is one of popular snake food of consumers. The objectives of this experiment were to develop
and add nutritional value of crispy snack with solid medium with mycelium remained byproducts from Cordyceps
militaris culture processing. The results showed that the cordycepin and adenosine of the solid medium with
mycelium remained byproducts via hot air oven dried at 60°C method for 18 hours which was higher than sun dried
for 3 days. After that, its nutritional value of the solid medium with mycelium remained byproducts via hot air oven
and it was observed that it had protein as 8.95+0.08 g/100g and dietary fiber as 12.03+0.04 g/100g. Moreover, it
was found that Arsenic Lead less than standard and it was not found Mercury. Escherichia coli, Salmonella spp.
and Staphylococcus aureus were not found. For crispy snack treatment, it was accepted by general consumers at
the most level (the average overall score as 7.40+0.49) and the ingredients included tapioca starch and boiled
potatoes (ratio 1:1) with 3% of solid medium with mycelium remained byproducts. The results indicated that this
treatment had protein as 2.25+0.05 g/100g and dietary fiber as 6.48+0.05 g/100g. In addition, heavy metal
contamination and food microbial pathogens were not found following The Food and Drug Administration standard.
This treatment also showed cordycepin and adenosine as 26.33+0.47 mg/ 100g and 1.40+0.08 mg/ 100g,
respectively. This research suggests that this experiment can reduce byproducts from C. militaris culture processing

and develops crispy snack for high nutritional value and safety for consumers.

Key words: crispy snack, solid medium with mycelium remained, nutritional value, cordycepin, adenosine
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Table 1 Ingredients of crispy snack 3 treatments in this experiment

Ingredients Treatment 1 Treatment 2 Treatment 3

Tapioca flour (g) 500 500 500
Boiled potato (g) 500 500 500
Sugar (g) 15 15 15
Todine salt (g) 15 15 15
Pepper (g) 5 5 5

Rice bran oil (ml) 40 40 40
Water (ml) 200 200 200
dried solid medium with mycelium 0 30 50

remained byproducts powder (g)
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Table 2 Measurement of cordycepin and adenosine of solid medium with mycelium remained byproducts under

two dried conditions

active ingredient of

dried conditions

solid medium with mycelium

hot air oven at 60°C

exposed to the sun

remained byproducts (3 days)
cordycepin (mg/100g) 583.00°+1.63 407.00°+0.82
adenosine (mg/100g) 47.67°+0.47 14.00 °+0.82

Mean value of 3 replicate measurements + standard deviation

* different letters in row are significantly different level (p<0.05) according to Duncan’s multiple range test

Table 3 The nutritional value of solid medium with mycelium remained byproducts under dried condition via hot

air oven at 60°C

Nutrient content

solid medium with mycelium remained byproducts

moisture (g/100g)
ash (g/100g)
protein(g/100g)
carbohydrate(g/100g)
fat(g/100g)
Calories from fat (Kcal/100g)
Calories (Kcal/100g)

dietary fiber(g/100g)

6.58+0.13
0.45+0.01
8.95+0.08
82.87+0.11
1.25+0.05
11.38+0.15
378.40+0.50

12.03+0.04

Mean value of 3 replicate measurements + standard deviation
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(A)
Figure 1 Fried crispy snack 3 treatments included (A) crispy snack, (B) crispy snack added 3% of dried solid

©

medium with mycelium remained byproducts powder and (C) crispy snack added 5% of dried solid

medium with mycelium remained byproducts powder
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Table 4 The nutritional value of crispy snack 3 treatments compared with other research of crispy snack

Crispy snack added dried solid medium with Tangsombatvichit
Nutrient content mycelium remained byproducts powder et al. (2021)
0% 3% 5%

moisture (g/100g) 9.86'+0.45 9.87°+0.26 9.81°+0.04 11.78+0.14
ash (g/100g) 3.21°+0.04 3.16™0.06 3.15°+0.07 3.56+0.15
protein (g/100g) 1.89°+0.02 2.25"+0.05 2.56'+0.04 1.91£0.14
carbohydrate (g/100g) 74.33°+0.34 73.84'+0.20 73.85'+0.31 76.79+0.34
fat (g/100g) 5.85°+0.10 5.88°+0.07 5.88°+0.02 5.84+0.08
calories from fat (Kcal/100g) 53.04°+0.57 52.89"+0.60 52.61°+0.14 53.06+0.36
calories (Kcal/100g) 354.86°+0.58 354.73°+0.40 355.75°+0.31 357.53+2.72
dietary fiber(g/100g) 3.96°+0.12 6.48"+0.05 7.32°+0.08 4.02+0.24
water activity (25°C) 0.36"+0.01 0.35°+0.02 0.34°+0.01 0.53+0.04

Mean value of 3 replicate measurements + standard deviation

* different letters in row are significantly different level (p<0.05) according to Duncan’s multiple range test

A o 9 = 1 dy dy a S A
WDUIVNUNTYUVUANSFATHIATIVAD U ﬂmﬂaummweqaumﬂﬂaiiﬂ A0 S. aureus B.
o A dy 1 9 S J
Tangniinornwilou nanisnaasanyi 417 cereus E. coli Salmonella spp. I8¢ J1QZYTA WD
Fl ' Y
NSNS 3 gas ldnuasny aznd nazilsen NISNAABINYI T1UNTEUNI 3 gATAs29 TN
g’; o 9 ~ 1 dy dy a ) (g’l
IMNUUUIVNUNTYVUAASTATNIATIVADUNIT miﬂmﬂaummwaﬁgaumﬂ 11u@A (Table 5)

Table 5 Microbiological testing of crispy snack 3 treatments

Crispy snack added dried solid medium with  Standard level of crispy

Microorganisms mycelium remained byproducts powder snack (Thai community
0% 3% 5% product standard, 2011)
Staphylococcus aureus (cfu/g) none none none <100
Bacillus cereus (cfu/g) none none none <1x10°
Escherichia coli (MPN/g) <3.0 <3.0 <3.0 <100
Salmonella spp. (per 25 g) ND ND ND Not detected in 25 g
Yeasts and Molds (cfu/g) none none none <100

none mean not detectable at dilution 1:10

ND mean not detected
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Table 6 Measurement of cordycepin and adenosine of crispy snack 3 treatments

Bioactive compounds of

solid medium with mycelium

Crispy snack added dried solid medium with

mycelium remained byproducts powder

Standard level (Food

and Drug

remained byproducts 0% 3% 5% Administration, 2019)
cordycepin (mg/100g) 0.00°+0.00 26.33°+0.47 43.00'+0.00 <30
adenosine (mg/100g) 1.13°+0.05 1.40°+0.08 2.37°+0.03 <170

Mean value of 3 replicate measurements + standard deviation

® different letters in row are significantly different level (p<0.05) according to Duncan’s multiple range test
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Table 7 Sensory evaluation of crispy snack 3 treatments

crispy snack added dried solid medium with mycelium

Sensory characteristics

remained byproducts powder

0% 3% 5%
appearance 7.57bi0.62 8.00°+0.45 6.80°+0.60
color 7.30°+0.59 7.80°+0.40 6.17°+0.69
texture 7.50™+0.50 7.70"+0.59 7.23"+0.56
taste 7.57'+0.62 7.67'+0.65 7.47'+0.56
smell 6.77°+0.50 6.77°+0.56 6.73°+0.63
factorability 7.30'+0.46 7.37+0.60 7.23+0.67
Overall acceptability 7.23°+0.56 7.40°+0.49 6.60°+0.66

Mean value of 30 replicate measurements + standard deviation
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