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Abstract

The cultivation of split-gill mushroom (Schizophyllum commune Fr.) is important for
both food production and its bioactive compounds. However, the use of rice bran as a
supplement increases production costs and poses sustainability concerns. Therefore, palm
kernel cake (PKC), also known as palm kernel meal (PKM), a by-product of the palm oil
industry abundantly available in southern Thailand, represents a promising alternative
substrate. This study aimed to evaluate the effects of different proportions of PKC on mycelial
growth, yield, and functional quality of S. commune Fr. A completely randomized design
(CRD) with five treatments was employed: RB/S 50:100 (control), PKC/S 60:90, PKC/S 70:80,
PKC/S 80:70, and PKC/S 90:60, using rubberwood sawdust as the basal substrate. Parameters
assessed included mycelial growth rate, fruiting body yield, biological efficiency (BE%),
whiteness, protein content, total phenolic content, and antioxidant activity. The results
demonstrated that increasing PKC proportions significantly enhanced mycelial growth and
yield. The PKC/S 90:60 treatment produced the highest yield (144.5 g/bag) and the highest BE
(24.08%). Whiteness and protein content were not significantly different from the control (p >
0.05). In addition, the highest total phenolic content (672 mg GAE/100 g) and improved
antioxidant activity were observed in treatments with higher PKC levels. In conclusion, PKC
can effectively replace rice bran as a supplement, improving both yield and functional
properties of S. commune Fr. The PKC/S 80:70 and 90:60 formulations were identified as the
most suitable. Moreover, the utilization of PKC offers a sustainable and cost-effective
approach, with potential applications at both farm and industrial levels to enhance the value of
agricultural by-products and reduce production costs.

Keywords: Schizophyllum commune Fr.; Palm kernel cake; Yield; Phenolic compounds;
Antioxidant activity
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Table 1 Mycelial growth rates of S. commune Fr. in bags with varying proportions of palm kernel cake as a

nutrient source

Substrate Mycelial Growth Rate (%)

formulation 7 days 14 days 21 days
RB/S 50:100 18.30+5.69° 45.55+6.92° 91.80+7.12"
PKC/S 60:90 17.60+5.96° 47.40%5.79° 91.20+7.42°
PKC/S 70:80 18.9146.02 49.0046.19° 92.90410.37"
PKC/S 80:70 20.20+5.21%° 49.80+4.97° 93.70+6.30°
PKC/S 90:60 21.40+4.82° 53.154+2.52° 95.9045.52°

Note: Different superscript letters (a, b, ¢) indicate significant differences among treatments at p < 0.05
(Mean+SD).
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PKS/S 90:6C"

Figure 1 Mycelial growth of Schizophyllum commune Fr. in substrate bags with varying proportions of

palm kernel cake as a nutrient source
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91afiasnszausnemsdldifisanslurisnisadisnen wisealsinnu deasliipidesas BE unnninfesas 20
Fawansdnanmliiuininuassansausuine Taqusivainnaisle

RB/S 50:100 PKC/S 60:90 PKC/S 70:80 PKC/S 80:70 PKC/S 9060 |

Figure 2 Fruiting bodies of S. commune Fr. grown in substrate bags containing varying proportions

of palm kernel cake as a nutrient source

Table 2 Effects of palm kernel cake on the fruiting body yield and biological efficiency of S. commune Fr.

Substrate Cap Diameter (cm)* Fresh Weight per Bag (g)*
formulation 1st Harvest  2nd Harvest  1st Harvest 2nd Harvest Total Yield %BE
(7 days) (14 days) (7 days) (14 days) per Bag (g)

RB/S50:100  g45+035™  377+033°  89.3+6.4°  456+6.9°  134.9+6.7°  22.48+1.13
PKC/S60:90  445+038™  331+0.33°  72246.6°  49.046.2°  121.246.4°  20.20+1.07°
PKC/ST0:80  q20+042°  373+0.31°  82.0+7.3°  49.8+4.9°  131.8+6.1%  21.97+1.10™
PKC/S80:70  473+0.28%  3.8040.22°  90.146.2°  48.4+57°  137.5459°  22.92+0.98"
PKC/590:60  q88+053°  4.26+0.46°  91.3+7.1°  53.249.5°  144.5+83°  24.08+1.38°

Note: Different superscript letters (a, b, ) indicate significant differences among treatments at p < 0.05
*(Mean+SD)

AN NYDINBNLTA

HanTInAIdvaINanIaLASY (Table 3) uandliliuinAianuadng (L¥) uasduiina1uwns (Whiteness
Index) vosnoniatunngasnIsinizlifeuuansieiunieada (p > 0.05) nean L* aglugas 71.77-77.31 uazen
daiarnuvneglurisfesas 72.35-79.64 wandliiuiinisldninudnluunduiiiludadiuiunnsatulsl
dwmansznudenunlngsiuvesaenidia egnslsfinm wuiafited a* Aide7 (o) laufs Auas (+) waw b* A
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Ru (=) TJauds @wdes (+) wudhilanuuandeiueesiliduddayvieada (p < 0.05) laggns PKC/S 70:80 dA1 a*
(5.32+0.93) uay b* (15.32:+1.05) geflan wansdauwltmesdfioonlunmdnuasasinidessntudefioutugns
Bu v iignsdu 4 deh a* uaz b* dintuazliuandreiunadd Jeisdinmadvdadiuninudaluuduiiu
unsziuoaiinadensiisunlatesdusenouresssainguioansussneuiiisatosiuivowmeniiin deduun
nsldmnualuinduiitursdmadieafidaduiad (a* uay b%) uwilidsmanszvuderanuainauasdvian
U1IVDINDNLIAUATS S?inLﬂuﬁa%’g’mﬁwﬁ’@ﬁm@mmwL%qwmjﬁué

nan1sUszuAnAINIlasuINITIBIRaniia (Table 4) wulnarU3ualdsiuldunnssiunseada (p >
0.05) InefidnTusiusosay 20.41-22.81 wandliifuininudeludduthduansanaunusimldlaglinszmuse
AR U uTesReniin nadindnaeandesfunenuieuntiiissyiniauasannsnlifandnlugaglaa
narnnatgvialaedinddiilusiuluseduge (Dasanayaka & Wijeyaratne, 2017; Chutimanukul et al., 2025)
uennimuaruuansegiioddyluunamsiueasan (TPO) uarquiiueyyadasy lage TPC LTy
pudndruresninuluundiniiiu uavgeanlugns PKC/S 90:60 (672 + 28 mg GAE/L00 g) UagfiAn ICso anas
widD 115 + 9 g/mL uansdsnvissueyyadassiinay waliiornfnnnesdusenouvesnmniudaluunduriisu
fillusiunaransdedou Fansedumsainsansmiogd smfansdesanelnegdunieivisantdesarsiaiunes
asfluedin wansAnuniiaenadasiu Azieana et al. (2017) waw Michalska et al. (2025) fissauinfanumizding
somsavauasoenguimeTnwluinauulng negnsfifinniudaluiduduiudadiugs (nstans 80:70 ua
90:60) anunsaLiivamummBmihiveufiauasdlalaglinsenusenmnmiuduniuasUTunailusivuesaeniin

Table 3 Effects of palm kernel cake on cap color and whiteness index of S. commune Fr.

Substrate formulation L*" a* b* Whiteness Index (%)™
RB/S 50:100 77.31+£4.87 3.63+0.70° 12.10+2.69" 79.64+4.87
PKC/S 60:90 76.43+5.65 2.75+0.77° 10.27+1.92° 78.86+5.65
PKC/S 70:80 71.77+£4.70 5.32+0.93° 15.32+1.05° 72.35+4.70
PKC/S 80:70 72.45+4.85 3.32+0.75° 10.60+3.03° 73.30+4.85
PKC/S 90:60 74.31+2.47 3.85+0.80" 11.79+2.20° 75.89+2.47

Note: Different superscript letters (a, b) indicate significant differences among treatments at p < 0.05

ns, indicate not significant differences among treatments at p > 0.05

Table 4 Effects of palm kernel cake on protein content, total phenolic content, and antioxidant activity of

S. commune Fr.

Substrate formulation Protein™ Total phenolic content DPPH assay
(%) (mg GAE/100 g¢) (ICso, fg/ml)
RB/S 50:100 22.81+2.91 625+34° 153+10°
PKC/S 60:90 20.41+1.20 620+44° 155+15°
PKC/S 70:80 21.22+0.66 633+45% 148+13°
PKC/S 80:70 22.22+3.75 660+30° 135+11%°
PKC/S 90:60 21.47+0.30 672+28° 11529°

Reference standard: Q-Tocopherol; ICso value = 22.86 pg/ml
Note: Different superscript letters (a, b) indicate significant differences among treatments at p < 0.05

ns, indicate not significant differences among treatments at p > 0.05
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