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Effect of Enriching with Split-gill Mushroom (Schizophyllum commune)

on the Characteristics of Cracker Products
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Abstract

Crackers are baked snacks primarily made from wheat flour, characterized by low sugar content, relatively
high fat and a crispy, firm, layered texture. They are widely popular as a snack. Meanwhile, Split-gill mushrooms
(Schizophyllum commune), which are rich in beneficial nutrients, are gaining attention for their potential in
various food product developments. This research aimed to develop crackers fortified with Split-gill mushroom
by experimenting with a basic cracker recipe supplemented with five different levels of Split-gill mushroom:

0%, 5%, 10%, 15%, and 20% based on wheat flour weight. The physical, chemical and sensory properties of
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the crackers were analyzed. The results showed that the basic cracker formula (Formula 4) received the highest
overall preference in terms of color, aroma, taste, texture and overall liking (p<0.05). Crackers fortified with
20% Split-gill mushroom were moderately accepted, with no significant difference in acceptance compared to
the basic formula (p>0.05). Fortifying with Split-gill mushroom led to an increase in the redness value (a*) of
the crackers, while the lightness (L*) and yellowness (b*) values decreased, resulting in a darker brown product.
The texture of the fortified crackers showed no significant difference in hardness compared to the basic formula
(p>0.05). Moisture content and water activity (a,,) slightly increased. When comparing the nutritional values per
100 grams, crackers fortified with 20% Split-gill mushroom showed reduced energy and fat content but
increased carbohydrates, protein, ash and dietary fiber. The development of Split-gill mushroom fortified
crackers demonstrated the potential to enhance nutritional value and effectively expand market opportunities.

Keywords: Characteristics, Product, Crackers, Split-gill Mushroom
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Table 1 Ingredients for a basic cracker recipe

Amount of ingredients (%)

Ingredients
Formula 1 Formula 2 Formula 3 Formula 4

All-purpose flour 57.80 58.88 60.49 52.20
Butter 23.30 13.59 9.09 27.00

Yeast 0.40 0.36 1.13 -
Salt 0.40 - 0.5 0.60

Sugar 2.20 - 4.42 -
Icing sugar - - - 19.00
Water 15.90 27.17 24.33 1.20

Note: Formula 1 (adapted from Tojaroen, 2009), Formula 2 (adapted from Chaijapo, 1999),
Formula 3 (adapted from Boonnun, 2019), Formula 4 (adapted from Kongwong et al., 2021)
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Table 2 Sensory preference scores of four basic cracker recipes

Sensory acceptance score +SD

Formula
Appearance Color Odor Taste Texture Overall linking
1 6.83+1.26" 6.60+1.10° 7.16+£1.17° 6.70+1.18° 6.85+1.03" 7.10£1.15°
2 6.65+1.05" 6.60+1.10° 6.23+1.31° 5.48+1.48° 5.50+1.60° 6.15+1.21°
3 7.00+1.15 7.23+1.29° 6.53+1.18° 6.33+1.42° 5.90+1.61° 6.23+1.25
4 8.15+1.08° 8.10+0.87° 8.38+0.90° 8.60+0.90° 8.60+0.63° 8.68+0.62°

Note: Mean values in the same vertical column that are labeled with different letters show a statistically significant
difference. (p<0.05)
Formula 1 (adapted from Tojaroen, 2009), Formula 2 (adapted from Chaijapo, 1999),
Formula 3 (adapted from Boonnun, 2019), Formula 4 (adapted from Kongwong et al., 2021)
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Table 3 Sensory preference scores of crackers supplemented with different amounts of

Split-gill mushroom

Split-gill mushroom Sensory acceptance score +SD

quantity Colors ™ Odor ™ Taste Texture Overall
(percentage by weight) linking™
0 (control) 7.58+1.24 7.10+1.26 7.60+0.95" 7.7541.15° 7.53+1.20

5 7.65+0.92 7.43+41.23 7.80+0.72% 7.8040.72° 7.48+1.22

10 7.38+1.14 7.05+1.77 7.08+1.61° 7.05+1.36" 7.28+1.43

15 7.73+1.06 7.05+1.65 8.60+0.97° 7.90+1.08° 7.68+1.35

20 7.93+0.97 7.63+1.03 7.85+1.03% 7.85+1.03° 7.78+1.26

Note: Mean values in the same vertical column that are labeled with different letters show a statistically significant
difference (p<0.05).

ns means no statistically significant difference (p>0.05).
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Figure 1 Characteristics of dried Split-gill mushroom powder

Table 4 Color values (L*, a*, and b*) and hardness values of crackers supplemented with

different amounts of Split-gill mushroom in different concentrations

Split-gill mushroom quantity Color values Hardness values
(percentage by weight) L* a* b* (kg Force)
0 (control) 67.92 +0.41° 9.22+0.27¢ 29.73+0.91° 7627.57+240.90°
5 57.2840.49° 10.84+0.30° 29.00+0.41° 5289.17+356.49°
10 53.19+0.21° 10.44+0.07° 26.85+0.37° 6523.86:+204.63°
15 50.1041.19¢ 10.67+0.15% 26.17+0.21* 6934.53196.73"
20 48.30+0.63° 10.98+0.07° 25.90+0.69° 7454.18+203.48"

Note: Mean values in the same vertical column that are labeled with different letters show a statistically significant

difference (p<0.05).
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Figure 2 Characteristics of crackers with amounts of Split-gill mushroom in different

concentrations as follows: (A) 0% (control), (B) 5%, (C) 10%, (D) 15%, and (E) 20%
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ilesnniiranvlngdesausznouresauleewis (Dietary Fiber) uazlndugaalsa (Polysaccharides) AflnnuaiAly
mmm%’uﬁﬂﬁyﬁ wailloUsinandiaunsuiintusesay 15 uavsesar 20 A1 a,, ndvanandnueaidiofiouiusesas 10
wena N wAsnInEsLEsILinLASs se8aY 0-20 ﬁiJ'%mmmm%uaamﬂgaqmummgmmﬁmﬁmeﬁﬁqmu So3 aundinseu
UnY. 523/2555 AifmuslvSinaenutulundadunlaiusesay 4 wedusunannuty wazen a, Wudadeddyi
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Table 5 Moisture content and water activity (a,) of cracker products supplemented with

Split-gill mushrooms in different concentrations

Crackers with added Split-gill Parameters
mushroom (percent) Moisture content (%)™ Water activity (a,)
0 (control) 1.89+0.38 0.10+0.10°
5 1.87+0.25 0.14+0.01°
10 2.39+0.46 0.24+0.01°
15 1.92+0.44 0.1240.01°
20 2.27+0.18 0.17+0.0.1°

Note: Mean values in the same vertical column that are labeled with different letters show a statistically significant
difference (p<0.05).

ns means no statistically significant difference (p>0.05).

NANISIATITM0IAUTE N UM BATIVDILATALNBTLAS LTIAKATY WU L18TWATNLNDSLESULIALATY SR8aY 20 11
TasgvesnUszneumaaiilSeuiisuiuuasninesgnsiiugu (Table 6) WU 29AUTENBUMLATIVBILATALNGT L&Y
WinwAse seuar 20 dUsuiuarslulawse WUsiu w0 wagleomsgeniuasninesansiugiu veiidunaunain

! < ~ ! a a & ! S a ~ E A
aulsznovvesiauasiiduunasmedusiuuazloomsgs Usunamnudiu wun uasninesiasuinuasalianu e
nMuAsNNesgasiiugiuanues wazidulununanuasgiundadunenamnssuvuudingeu (1en.742-2538) lag

usaAuTuvesvundInseuluila nesluiu sevas 4 Inevimiin (Food Institute, 1995)
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Table 6 Chemical composition of the basic cracker recipe and crackers with 20% Split-gill

mushroom supplement per 100 grams

Quantity (100 g)

Chemical composition Basic cracker recipe Crackers with added Split-gill

mushroom (20%)

Total energy (Kcal) 499.81 486.64
Total fat (¢) 24.45 21.58
Carbohydrate (g) 62.59 64.24

Protein (g) 7.35 8.82
Moisture (g) 3.88 3.30

Ash () 1.73 2.06

Fiber (g) 15.0 3.06

4. &3y

nansiasinuasslundnsunwasinesTinzay nuan wasninesiasuinuassesay 0-20 Tnsthminve s
andiinzuuuauveumesramduianiud nau wazanuveulnesaluuanmety (0>0.05) usilnzuuuawEUATY
sami wazileduaunnaneiy (p<0.05) wAsnunesLEsLTinuAsIsaLay 15 AvuuuamnueumUssaduiEn usaYR
LLazLﬁaﬁuﬁammﬁqm TuszduauveuUunandwouunn luaiinasninesiaSuiinuasesosas 15 uay 20 Slazuuu
muTeUYNIsTamMENamUE nau savd Lieduda wazaruveulnesaluumnanaty (p>0.05) EnuaizuAINNESHASY
Fauassitlafidiinie adluguveseuanng (L) wagaanudufivdes (b0¥) snuasninesgraniuny (Fiauass
sevay 0) luvarfinanududuns (%) QQﬂ’jWLLﬂiﬂLﬂ@%Q(ﬂiﬂ’J‘U@M wazdlan Hardness ﬁwni%msnma%@mmuau 1ng
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AANSENURBALLUUANLTEUN U sTaduiauasa i vasauloduia 9nuan s Ifeuandlmitunanusoata
Usnauinuassasdusasninest lnensiasuusinandfinunsesesay 20 éqmaiﬁumﬂma%ﬁﬂmmwﬁﬁ wanduiiveusu
mawimaau%zu ansadusamddunisleusslovandiauase LLasLﬂumﬁtﬁuthwmimmmﬂﬁﬁ’umﬁmﬁmsﬁ
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