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ABSTRACT

Schizophyllum commune Fr. is a wild macro fungus species, which is often used as a food source by the
indigenous Kaili tribe along the Palu-Koro fault, Central Sulawesi, Indonesia. This fungus has a wide vari-
ety in terms of the weathered wood substrate as a place to grow and is found in almost all types of
ecosystems. Although its diversity has been investigated, there is no identification of the weathered wood
type as a substrate for growth. Some communities in Indonesia have not also known its potential and
benefits. Therefore, this research aims to determine the wood type that grows 5. commune fungus, ethno-
mycology, mineral composition, proximate, and phytochemical compounds. It was carried out using the
descriptive explanatory approach and the fungi location as well as wood substrate sampling, was deter-
mined through the purposive sampling technique in forest areas, agroforestry, and community gardens
along the Palu-Koro fault, Central Sulawesi. The samples of unknown wood types were through the col-
lection of tree parts, namely twigs, leaves, flowers, and fruits, which were brought to Herbarium
Celebense, Tadulako University for identification. Analysis of mineral content, proximate, and fungal phy-
tochemical compounds was carried out based on the method according to the existing protocol. The
results showed that 92 types of rotted wood found where the fungus 5. commune grew, belonged to 36
families. The nutritional content is also good, although it varies based on the type of wood growing
media. Therefore, it can be used and processed into various health-beneficial food products. This showed
that domestication of the fungus needs to be carried out to support its commercialization as food and
dicine in the future.

23 Published by Elsevier B.V. on behalf of King Saud University. Thisis an open access article underthe

CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd 4.0/).

1. Introduction

Adejoye et al, 2007, Girma and Tasisa, 2018), drugs
(Chandrawanshi et al, 2017; Kamalebo et al, 2018; Espejel-

Macro fungus is currently gaining much attention due to its Sanchez et al, 2021), application in bioremediation (Das et al.,
use as food ingredients (Dasanayaka and Wijeyaratne, 2017; 2021; Malik et al, 2021; Woldemariam, 2019), as well as in

* Corresponding author.

increasing crop production (Elsakhawy and El-Rahem, 2020;
Owaid et al, 2017). There is also a high public interest and
demand for macro fungus as a food source because of their

E-mail addresses: yusran@untad.ac.id (Y. Yusran), erniwatiii@untad.acid (E important nutritional and therapeutic value for humans [Sjngh

Emiwati), ahmadkhumaidi@untad.ac.id {A. Khumaidi), Ramadhanil@untad.ac.id (R
Pitopang), radix@ukwms.acid (Ignasius Radix Astadi Praptono Jati).
Peer review under responsibility of King Saud University.

2017; Waktola and Temesgen, 2018). This fungus has a unique
texture, aroma, and good taste that is different from food sourced
from plants (Alemu, 2014). Some investigations also reported that

ELSEVIER Production and hosting by Elsevier

several species of macro fungus are a source of bioactive com-
pounds and antioxidants (Sanchez, 2017; Sande et al, 2019;
Muszynska et al,, 2017; Zeb and Lee, 2021).

gps:.' [doi.org/10.1016/j.5jbs.2023.103593
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This is an open access article under the CC BY-NC-ND license ( http:{jcreativecommons.org/licenses/by-nc-nd/4.0/).
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Schizophyllum was first described by Fries in 1815 as the species
Schizophyllum commune (Fries, 1815}, which is also known as the
split-gill fungus because it resembles a split gill. Furthermore, it
was most easily identified and recognized in eastern states hun-
dreds of years ago as a medicine (Hobs, 2005). The name Schizo-
phyllum comes from the Latin syllables Schizo, which means split,
and phylum, meaning lamella (Carrefio-Ruiz et al,, 2019). The nam-
ing of the species “commune"” was according to its meaning, gen-
eral or widespread, and the occurrence of large intra- and inter-
population genetic variations through the spread of spores over
great distances and genetic drift (James et al, 1999; Chang and
Miles, 2004). Furthermore, it is one of the non-timber forest prod-
ucts that has not been used optimally. This fungus is cosmopolitan,
lives both saprophytic and pathogenic, and is easily found on rot-
ting wood or trees in forests, agroforestry lands, plantations, and
home gardens. It is very popular worldwide due to the ability to
grow in sub-tropical and tropical countries (Yim et al., 2013) such
as Mexico and Peninsular Malaysia (Takemoto et al., 2010), North
East India, Sumatra Island, Indonesia, and Southern Thailand
(Preecha and Thongliumnal,, 2015). Most people in these countries
use the fungus as food or medicine because it contains fiber, carbo-
hydrates, protein, vitamins, lipids, and mineral elements that are
good for the body (Adejoye et al, 2007; Krupodorova and
Barshteyn, 2015), anti-diabetic (Chandrawanshi et al, 2019),
schizophyllan of anti-cancer compounds, tumors, and immune
triggers (Hao et al, 2010; Liu et al, 2015; Ooi and Liu, 2000;
Tabata et al, 1981; Yamamoto et al, 1981}, schizocommunin of
bioactive compounds that can inhibit the growth of cervical cancer
cells (Filip et al., 2019), cure infectious diseases caused by bacteria,
fungi, and viruses (Mirfat et al, 2014; Kakumu et al, 1991;
Komatsu et al., 1973). It is used for schizolysin production, where
a hemolysin from this fungus can inhibit HIV disease (Han et al,
2010), the anti-pigmentation agent that is used as a natural ingre-
dient in cosmetology products (Abdul Razak et al., 2018), as well as
an ethanol producer (Horisawa et al, 2015).

In Indonesia, Schizophyllum commune Fr. has different local
names, for example, in Kaili, Central Sulawesi, it is often called
Tanggidi or Tanggojo (Yusran et al., 2021, 2022a), Kulat Kritip in
Dayak Ngaju, Central Kalimantan and Kulat Pokok Getah in West
Kalimantan (Nion et al, 2012), Supa in Sundanese, Baduy tribe,
Banten (Khastini et al, 2018), jamur gigit in Javanese, Tirau on
the island of Sumatra (Kusrinah and Kasiamdari, 2015), kulat indit-
Jeng in Sulawesi and Ngawate (Halmahera), Keho Kaladede in Ter-
nate (Bisema 1968), Keho dlole in Tidore (Anwar et al., 2020} and
Jjamur gerigit in West Papua (Murlita et al., 2021). Currently, differ-
ent investigations on 5. commune have been conducted 30 times in
17 provinces in Indonesia (Nurlita et al,, 2021), but the weathered
wood type has not been identified as a substrate for growth. In sev-
eral Indonesian regions, there are still communities that do not
know its potential and benefits. These include Sulawesi, an island
with a high endemism level, especially in Central Sulawesi Pro-
vince. There is no report on the type of wood growing media, eth-
nomycology, mineral composition, proximate, and bioactive
compounds. Sulawesi [sland is one of the hotspots of the Wallacea
Zone, where there are about 1,500 endemic vascular plant types
and 30% of their original vegetation cover remains (Myers et al,
2000). Due to the huge potential of forests and trees as substrates
for the growth of 5. commune fungi in this province, it is necessary
to have a clear record of the wood type diversity that becomes the
substrate for the fungus to grow, including the ethnomycological
analysis and the nutritional content influenced by the type of wood
growing media. Therefore, this research was conducted to deter-
mine the type of substrate wood that grows 5. commune fungus,
the ethnomicology of its use by indigenous peoples in the area
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along the Palu-Koro fault, Central Sulawesi, mineral composition,
proximate, and their phytochemical compounds based on the dif-
ferent type of weathered wood.

2. Materials and methods
2.1. Location

Observation and identification of the type of weathered wood
growing media and sample collection of Schizophyllum commune
were carried out in natural forests, agroforestry lands, or commu-
nity gardens along the Palu-Koro fault, Central Sulawesi. This main
active fault in Central Sulawesi stretches from the Palu Valley to
MNorth Luwu Regency for 220 Km (Patria and Putra, 2020;
Socquet et al. 2006}, with a higher population density than other
areas in the province. The Kaili are the indigenous people and
the most dominant. Observation and collection of fungus fruiting
body samples were carried out starting from the Palu wvalley
towards the south around Lore Lindu Mational Park, namely Ngata
Baru and Bora villages (Sigi Biromaru Sub-district), as well as other
villages which include Rarampadende and Mantikole (West Dolo
Sub-district), Bangga and Walatana (South Dolo Sub-district),
Binangga (Marawola Sub-district), Uwemanje (Kinovaro Sub-
district), Pakuli and Simoro (Tanambulava Sub-district), Toro and
Bolapapu (Kulawi Sub-district), Bobo and Tongoa (Palolo Sub-
district), Kamarora A and Kadidia (Nokilalaki Sub-district), Sedoa
and Kaduwaa (North Lore Sub-district) and Talabosa, Lore Peore
Subdistrict (Napu Valley) as well as Doda and Lempe, Lore Tengah
Subdistrict (Besoa Valley). The map of the research location is pre-
sented in Fig. 1.

The mineral and proximate content were analyzed at the Labo-
ratory of Soil Science, Faculty of Agriculture and Laboratory of Ani-
mal Nutrition, as well as the Faculty of Animal Husbandry and
Fisheries. Moreover, the analysis of phytochemical compounds
was carried out at the Pharmacology Laboratory, Faculty of Math-
ematics and Natural Sciences, Tadulako University, Palu, Central
Sulawesi, Indonesia.

2.2, Observation of weathered wood type, where Schizophyllum
commune grows, collection of fungus sample fruiting bodies and their
ethnomycology.

This exploratory research was carried out using the descriptive
explanatory approach. The determination of the location for sam-
pling the Schizopyllum commune fungus was carried out intention-
ally (purposive sampling) in forest areas, agroforestry, and
community gardens along the Palu-Koro fault, starting from the
valleys of Palu, Kulawi, Palolo, Napu, and Besoa, Central Sulawesi.
The samples of weathered wood type were identified by interview-
ing the owner of the agroforestry/garden. Subsequently, for the
wood type in the forest and unknown species, it is carried out by
collecting the parts of the tree that are still alive such as leaves,
flowers, fruit, and seeds in the field, and was brought to the Her-
barium Celebense (CEB), Tadulako University for identification.
Interviews were conducted with the community in each village,
where the fungus was found and collected, to gain knowledge
about the type of weathered wood that grows 5. commune fungus.
Its use as food and medicine, as well as the selling price in tradi-
tional markets across the villages, was also determined. Timber/
tree type naming was based on Plants of the World Online
(POWO) (2019) and Royal Botanical Garden (https://powo.sci-
ence kew.org/).
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Fig. 1. Research location along the Palu-Koro fault, Central Sulawesi, Indonesia {Green dots).

2.3. Fungus fruiting body collection and processing

The fruiting bodies of the fungi are cleaned of all adhering dirt
with a soft brush without washing first. All fungus samples were
cut into small pieces with a sharp knife and packaged separately
in plastic bags according to the wood-growing media. The fungi
were sun-dried when collected from areas, where electricity is
not available. However, most of the fungus samples were dried
by electric vacuum. Subsequently, the dried fruit bodies were dried
again in the oven at 40 °C for 48 h and ground until smooth using a
blender. The samples were stored in airtight plastic containing
silica gel during the analysis period for further research purposes.
Identification of S. commune was based on morphological and
microscopic observations using the relevant literature, namely
Kuo (2019) wia htps://www.mushroomexpert.com/schizophyl-
lum_commune. html.

2.4. Analysis of proximate, minerals, and phytochemical compounds
on fungi

A total of 15 species of the macro fungus Schizophyllum com-
mune samples growing on various types of weathered wood as
substrates, as well as macro fungi Lentinus sajor-caju and Auricu-
laria auricula-judae as comparisons were collected from the forests,
agroforestry lands, and community gardens in villages along the
Palu-Koro fault, Central Sulawesi. The samples of the S. commune
macro fungus are:

A = S. commune growing on the wood of Ficus benyamina L.

B = S. commune growing on the wood of Mangifera minor Blume.
C = S. commune growing on the wood of Leucaena leucocephala
(Laml) de Wit.
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D = 5 commune growing on the wood of Aleurites moluccana L.
wild.

E = 5. commune growing on the wood of Tectona grandis L.f.

F = 5. commune growing on the wood of Pinus merkusii Jung et de
Vriese.

G = 5 commune growing on the wood of Lannea coromandelica
(Houtt.) Merr.

H = 5 commune growing on the wood of Bambusa sp.

| = 5 commune growing on the wood of Cassia siamea Lamlk.

] = 5. commune growing on the wood of Corypha sp.

K = 5. commune growing on the wood of Tamarindus indica L.

L = 5. commune growing on the wood of Anacardium occidentale

Ly

= 5. commune growing on the wood of Terminalia catappa L.
= 5. commune growing on the wood of Gmelina arborea Roxb.
= 5. commune growing on the wood of Manihot utilissima L.
P = Lentinus sajor-caju growing on the wood of Cassea siamea
Lamk.

Q = Auricularia auricula-judae growing on the wood of Theo-
broma cacao L.

L.
M
N
0

2.4.1. Mineral analysis

The mineral content in the sample was analyzed using Atomic
Absorption Spectroscopy (AOAC, 2010). The minerals identified
are Nitrogen (N), Phosphorus (P), Potassium (K), Calcium (Ca),
Magnesium (Mg), Sulfur (S), Sodium (Ma), lron (Fe), Zinc (Zn),
and copper (Cu). A total of 2 g of the sample was put into the diges-
tion flask, followed by the addition of 20 mL of 65% HNO; and
10 mL of 70% HClO, solution, shaken gently, and let stand for
24 h in the acid cupboard as well as digestion. Subsequently, the
digested solution was filtered using Whatman paper no. 42 in a
measuring flask and deionized water was added to the boundary
line of the flask. The mineral content was determined using a stan-
dard curve according to the mineral to be analyzed.

2.4.2. Proximate analysis

Proximate analysis was carried out according to the AOAC
(2010) method. The water content was tested using the thermo-
gravimetric principle, where 1 g of the sample was put into a
weighing bottle and heated in an oven at 105 °C for 1 h, put in a
desiccator, and weighed. This process was repeated until the con-
stant weight data were obtained for the last two measurements.
Water content was calculated by the equation (weight of the initial
sample-weight of the final sample)/weight of the initial
sample * 100%.

Fungus protein content was tested by the Kjeldahl method. A
total of 1 g of sample was put in a Kjeldahl flask and 25 mL of sul-
furic acid, as well as Kjeldahl tablets, were added. The samples
were digested at 400 °C for 2 h, cooled, and attached to the Kjeldahl
apparatus circuit. The last step is titration to determine the Nitro-
gen content of the sample and multiplied by a correction factor to
obtain the protein content.

Fat content was tested by the Soxhlet method, where a total of
1 g of sample was put into a Soxhlet flask and 25 mL of hexane
solution was added. Soxhlet flasks are installed in the Soxhlet
appliance suite. The hexane is expected to extract the fat in the
sample and collect it at the bottom of the flask. After 4 h, the hex-
ane solution was evaporated, and the flask was placed in the oven
and weighed until it obtained a constant weight. The fat content
was obtained from the calculation of the final weight-weight of
the empty flask/sample weight * 100%.

Ash content was measured by the thermogravimetric method
using a muffle furnace. Approximately 1 g of the sample was put
in a crucible of known weight, placed into a muffle furnace for ash-
ing, cooled, and weighed to a constant weight. Fiber analysis of
fungus samples was carried out using the thermogravimetric
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method. A total of 1 g of sample was hydrolyzed with 1.25%
H,50, and 1.25% NaOH. The residue obtained was washed succes-
sively with 20 mL of 10% K;504, 20 mL of hot distilled water, and
20 mL of 96% alcohol. The filter paper with the remaining residue
was roasted at a temperature of 105 °C and weighed until a con-
stant weight was obtained.

2.4.3. Phytochemical analysis of fungus samples

2.4.3.1. Fungus sample extraction. The ethanol extract of each fruit-
ing body of the 5. commune fungus was carried out by maceration
extraction, namely by adding 5 | of pro-analytical 96% ethanol (pa)
into a glass container containing 500 g of fungus powder. The pow-
der was soaked for 3x24 hours and stirred every 1 = 24 hours
(Kartini et al, 2018). Furthermore, the maceration results are
accommodated in a container using a filter and funnel which are
concentrated (Raaman, 2006).

2.4.3.2. Phytochemical analysis procedure of fungus samples. The pro-
cedure for analyzing the phytochemical compounds of fungus sam-
ples uses the following method:

a. Flavonoid Test.

A total of 0.5 g of fungus samples that have been dissolved in
ethanol were added to 2 mg of Mg powder. This was followed
by the addition of 3 drops of concentrated hydrochloric acid
(HCI). When a pink, brown, or reddish color is formed, it indi-
cates the presence of flavonoids (Pooja and Vidyasagar, 2016).
b. Phenolic Test

A total of 0.5 g of fungus samples were dissolved in 5 mL of
water. Moreover, a few drops of 5% FeCl; solution was added,
and when there is a dark green or blue color change, it indicates
the presence of phenolic compounds (Sahira and Cathrine,
2015; Pandey and Tripathi, 2014).

c. Saponin Test

Saponins can be detected by the foam test in hot water. The
stable foam was discovered for 5 min and did not disappear
on the addition of 1 drop of 2 N HC|, indicating the presence
of saponins (Nurhasnawati et al., 2019).

d. Steroid/Triterpenoid Test

Atotal of 2 g of fungus samples were added with 25 mL of etha-
nol, heated, and filtered. The filtrate was evaporated and ether
was added, while the ether layer was pipetted and tested on a
spot plate. When 3 drops of Liebermann-Burchard reagent are
added and a red/purple color was formed, this shows the pres-
ence of positive terpenoids and when green, it indicates steroids
(Pooja and Vidyasagar, 2016).

e. Alkaloid Test

A total of 0.5 g of fungus samples were dissolved in ethanol,
dripped with HCl, and filtered. The filtrate was tested by adding
two drops of Mayer and Dragendorff reagent in different test
tubes. A positive reaction is indicated by the presence of a pre-
cipitate in the Mayer reagent and a red precipitate in the Dra-
gendorff reagent (Pandey and Tripathi, 2014).

f. Tanin Test

The fungus sample was added with 10 mL of distilled water, fil-
tered, and the filtrate was added. Subsequently, a Fe(l; reagent
was added, and the appearance of a dark blue or black color
indicated the presence of tannin. A total of 1% gelatin solution
containing sodium chloride was added to the sample, which
gave a white precipitate, which indicates the presence of tannin
(Pandey and Tripathi, 2014; Zohra et al,, 2012).

2.5, Data Analysis

All experiments to determine the mineral composition and
proximate were carried out in 3 replications. Data analysis used
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Table 1
Type of wood as a substrate that grows 5 commune.
MNo. Local Name Indonesian Name Scientific Mame Family Location
1. Taipa Mangga Mangifera foetida Lour. Anacardiaceae q.c.d.e.l'
2. Taipa Dodoro Mangga Dodor Mangifera minor Blume Anacardiaceae abedef
3. Jambu Sera Jambu Mete Anacardium occidentale L. Anacardiaceae abedef
4, Kau Jawa Kayu Jawa Lannea coromandelica (Houtt.) Merr. Anacardiaceae abedef
5. Marantaipa Rawa-rawa Pipit Buchania arborescens (Blume) Blume Anacardiaceae abedef
G, Siun - Koordersiodendron pinnatum (Blanco) Merr. Anacardiaceae c.!'.
7. Rao Senkung Dracontomelon dao (Blanco) Merr. & Rolfe Anacardiaceae zhi
8 Kadondo Kedondong Spondias dulcis Soland. Ex Forst.f. Anacardiaceae abedef
a. - Kedondong Hutan Spondias pinnata (L. F) Kurz Anacardiaceae abedef
10, Sarekaya Sirsak Annona muricata L. Annonaceae abedef
11. Sarekaya Ntovau Srkaya Annona squamosa L. Annonaceae abedef
12, Andolia (Kaili) Kenanga Cananga odorata (Lamk) Hook.[. & Thomson Annonaceae b.ef
13. Lengaru Pulai Alstonia scholaris (L.) R. Br Apocynaceae abedef
14, - - Wrigtia pubescens R. Br. Apocynaceae fhg
15. Tirontasi {Kaili) - Gastonia serratifolia (Mig.) Philipson Araliaceae gkl
16. Lui Silar Corypha sp. Arecaceae abedef
17. Kaluku Kelapa Cocos nucifera L. Arecaceae abedef
18. Wanga - Figafetta elata Becc. Arecaceae ij
19. Kalosu Pinang Pinanga cease Blume Arececeae abedefghi
20. - Kelapa Sawit Elaeis guineensis Jacq. Arecaceae cfh
21, MNzgonau Aren Arenga pinnata (Wurmb) Merr. Arecaceae abedefghlj,
22, - Durian Durio zibethinus Merr. Bombacaceae cghi
23, Guu (Tau Taa Wana) Cemara Laut Casuarina equisetifolia L. Casuarinaceae ab
24, Donggala Nyamplung Calophyllum inophyllum L. Clusiaceae b.d
25, Talise Ketapang Terminalia catappa L. Combretaceae abedf
26 - Simpur Dillenia indica L. Dilleniaceae cf
27. Marawaola - Diospyros macrophylla BL Ebenaceae beef
28, Sapin Kemir Aleurites moluccana L Wild. Euphorbiaceae efg.hlj
29. Kasubi Singkong Manihot utilissima L. Euphorbiaceae abedefghljkl
30. Karet Karet Hevea brasiliensis Muell.Arg Euphorbiaceae cf
31. Miapoa Macaranga Macaranga hispida { Blume) MillArg Euphorbiacea beefghlj
32, Balintuma Kerinjing Bischofia jovanica Blume Euphorbiaceae beef
33. - Kareumbi Homalanthus populneus (Geiseler) Pax Euphorbiaceae h.l,j.k.q
34, Beru-beru Flamboyan Delonix regia (Bojer ex Hook) Raf. Fabaceae ahbede)
35, Johar Johar Cassia siamean Lamk Fabaceae abedef
36. - MNam-nam Cynometra ramiflora L. Fabaceae ab
37. Pete Petai Parkia speciosa Hassk. Fabaceae abeef
38, Poi Asam Jawa Tamarindus indica L. Fabaceae abedef
39. Sengon Jeungjing Paraserianthes falcataria (L) Nielsen Fabaceae abeef
40, Tamalanja/ Lamtoro Leucaena leucocephaln (Lamk) de Wit. Fabaceae abedefh
Kaupase
41. Kau Colo Trembesi Samanea samman (Jacg.) Merr. Fabaceae abedef
42, Gamal Gamal Gliricidia sepium (Jacq.) Kunth ex Walp. Fabaceae abedefghi
43, Doda (Kulawi) Dadap Erythrina variegata L. Fabaceae cdefgh
44, Akasia Mangium Acacia mangium Willd. Fabaceae abed
45, - Akasia Acacia auriculiformis A. Cunn. Ex Benth Fabaceae abedef
46. - Angsana Pterocarpus indicus Willd. Fabaceae aed
47. Palili - Lithocarpus celebicus (Mig.) Rehder. Fagaceae ghi
48, Haleka (Besoa) - Castanopsis acuminatissima (Blume) Rheder Fagaceae Jkl
49, Tavanjuka {Kaili) Melinjo Cnetum gnemon L. Gnetaceae abede
50. - - Calbulimima belgraveana (F. Muell.) Sprach. Himantandraceae acfgh
51. Jati Puti Gmelina Gmelina arborea Roxb Lamiaceae Adcdef
52, Avokad Alpukat Persea Americana Mill. Lauraceae abeefghlj
53. Kau momi Medang Chinnamomum javanicum Blume Lauraceae zh
54, Uru Cempaka Magnolia vrieseana (Mig). Baill ex Pierre Magnoliaceae Bl
55. Malapoga - Toona ciliata M. Roem Meliaceae é
56. Mindi Mindi Melia azedarach L Meliaceae abedef
57. Cokolati Kakao Theobroma cacao L. Malvaceae abeefghljkl
58. Kalibau Waru Hibiscus tiliaceus L. Malvaceae abede
59, Nunu Beringin Ficus benyamina L. Moraceae abeefghlj
60, - - Ficus minahasae Moraceae 1]
61. Canaga MNangka Artocarpus heterophyllus Lmk Moraceae abedef
62, Kuu Sukun Artocarpus altilis (Parkinson) Fosberg Moraceae abedef
63, Kamonji - Artocarpus elasticus Reinw. Ex Blume Moraceae abedef
G4, Sule Serut Streblus asper Lour. Moraceae abedef
65, - Leda Eucalyptus sp. Myrtaceae h,Ljk
G6. Maku Jambu Bol Syzygium maloceensis (L) Merr. & Perry Myrtaceae q.c.d.e.f
67, Alicope Jembolan Syzygium cumini (L) Skeels Myrtaceae abedef
1R Jambu jembo Jambu air Syzygium samarangense (Blume) Merr. & L. M. Perry Myrtaceae abedef
69, Pala Pala Myristica fragrans Houtt. Myristicaceae efghi
70. Pinus Tusam Pinus merkusii Jung et de Vriese Pinaceae
71. Avo Bambu dur Bambusa blumeana Schult.f Poaceae abedef
72 Avo Bambu Bambusa maculate Widjaja Poaceae abedefghljkl
73. Tovu Tebu Saccharum officinarum L. Poaceae abedefghl

w

(continued on next page)
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No. Local Name Indonesian Name Scientific Name Family Location
74. Perande - Macadamia hildebrandii Van Steen. Proteacea q

75. Balintuma (Kaili) - Bischofia jovanica Blume Phyllanthaceae elg

76, Aropi (Kaili) Buni Antidesma bunius (L) Spreng Phyllanthaceae cf

77. - Mengkudu Morinda citrifolia L. Rubiaceae abedef
78. Jabon Jabon Anthocephalus chinensis (Lam.) A Rich ex Walp. Rubiaceae chfh

79. Jabon Jabon Anthocephalus macrophyllus (Roxb) Havil Rubiaceae cfh

80, - Kopi Robusta Coffea robusta Rubiaceae b,cef

81, Bila Maja Aegle marmelos (L) Correa Rutaceae abedef
82, Lotu Matoa Pometia pinnata ).R. Forster & |.G. Forster Sapindaceae abedef
83, Rambutan Rambutan Nephelium lappaceum L. Sapindaceae abedef
84, Lengkeng Klengkeng Dimocarpus longan Lour. Sapindaceae abedef
85, Torode (Besoa, Napu) Bayur Pterospermum javanicum Jungh. Sterculiaceae g h Lkl
86. - Bayur Sulawesi Pterospermum celebicum Mig. Sterculiaceae g h Lkl
87. Lekatu (Kaili) Binuang Laki Duabanga moluccana Blume Sonnerataceae fg h Lkl
88, Tanjung Tanjung Mimusops elengi L. Sapotaceae abdf

89, MNantu MNyatoh Palaquium sp. Sapotaceae cfh, gh
a0, Mantu Myatoh Palaquium obovatum (Grff.) Engl. Sapotaceae cfh

a1, - - Gironniera suboequalis Planch. Ulmaceae ij

a2, Jati Jati Tectona grandis LF Verbenaceae abedefh

Description: a = Ngata Baru and Bora villages (Sigi Biromaru Sub-district); b = Rarampadende and Mantikole (West Dolo Sub-district): ¢ = Bangga and Walatana (South Dolo
Sub-district); d = Binangga (Marawola Sub-district); e = Uwemanje (Kinovaro Sub-district); = Pakuli and Simoro ( Tanambulava Sub-district); g = Toro and Bolapapu ( Kulawi
Sub-district); h = Bobo and Tongoa (Palolo Sub-district); i= Kamarora A and Kadidia (Nokilalaki Sub-district). j = Sedoa and Kaduwaa (North Lore Sub-district), k = Talabosa,
Lore Peore Subdistrict (Napu Valley): | = Doda and Lempe, Lore Tengah Subdistrict (Besoa Valley).

the statistical package fos social sciences 20 (5PSS 20) using one-
way analysis of variant (Anova) and the smallest significant differ-
ence test was carried out at a probability of 5% to examine whether
the treatments were significantly different. The results obtained
are represented as the mean + standard deviation.

3. Results

3.1. Diversity of substrate wood type that grows Schizophyllum
commune and its ethnomycology

Based on observation data in the field, it was discovered that
there were 92 types of weathered wood divided into 36 families,
which became the substrate for the growth of Schizophyllum com-
mune Fr. along the Palu-Koro fault area as shown in Table 1 below:

14 13

12 4

Out of the 36 wood families mentioned above, the Fabaceae
family has the highest number of wood types, namely 13 species
which are the substrate for the growth of 5. commune fungi, fol-
lowed by the Anacardiaceae with 9 species, 6 species of Arecaceae,
Euphorbiaceae and Moraceae, 4 species of Myrtaceae and Rubi-
aceae, 3 species of Annonaceae, Poaceae, Sapindaceae and Sapota-
ceae, Apocynaceae, Fagaceae, Lauraceae, Meliaceae, Malvaceae,
Phyllanthaceae and Sterculiaceae each as many as 2 species, and
the rest are in the family Araliaceae, Bombaceae, Casuarinaceae,
Clusiaceae, Combretaceae, Dilleniaceae, Ebenaceae, Gnetaceae,
Himantandraceae, Lamiaceae, Magnoliaceae, Myristicaceae, Pina-
ceae, Proteaceae, Rutaceae, Sonnerataceae, Ulmaceae, and Verbe-
naceae with 1 species each as shown in Fig. 2. Furthermore,
some examples of macro-morphological fruiting bodies of 5. com-
mune fungi growing on various types of weathered wood are pre-
sented in Fig. 3.
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Fig. 2. The number of weathered wood types as substrates for 5. commune fungi in each different family.
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Fig. 3. The morphology of the Schizophyllum commune macro fungus growing on several species of weathered wood (A = Pinus merkussi, B = Mangifera foetida, C = Gmelina
arborea, D = Macaranga hispida, E = Lannea coromandelica, F = Melia azedarach, G = Samanea saman, H = Artocarpus elasticus, | = Anacardium occidentale, | = Spondias dulcis,
K = Arenga pinnata, L = Theobroma cacao, M = Corypha sp, N = Bambusa maculate, 0 = Cocos nucifera, P = Tectona grandis.

The 5. commune fungus has been used by the Kaili tribe along
the Palu-Koro fault area and its surroundings for generations. The
Kaili community process this fungus in a simple way, for example,
stir-fry with chicken eggs, chilies, tomatoes, and salt, making a
soup mixed with vegetables such as cabbage, potatoes, chickpeas,
or cooked with coconut milk, chili, and seasonings, which is locally
called Utadada Tanggidi. Some people from the Lore tribe in the
Mapu Valley, Poso Regency, also process by washing with clean
water, mixing it with chili and salt, finely ground, and eating the
fungus with warm rice. When the harvest is abundant, people usu-
ally dry the fruit bodies of this fungus, store them for a certain per-
iod in jars and cook the fruit bodies again by soaking them in clean

water for a few minutes to bloom and soften the texture. Generally,
this fungus is traded in traditional markets that spread in the Palu
valley and its surroundings. The fungus is sold at an uncertain price
depending on the season, which is cheap during the rainy season
because it is easy to find and grows abundantly on rotting wood.
Meanwhile, the price is high during the dry season, because people
have to look for the fungus deep in the forest, where it grows a lot
due to the microclimate conditions that are very supportive of its
growth. In the rainy season, the price per bowl (250 g) varies from
2,500-5000 IDR (1 US Dollar = 15,000 IDR) and will increase to
10,000-20,000 IDR per bowl during the dry season. This fungus
is sold in fresh condition and sometimes in a processed form that

Fig. 4. The Schizophyllum commune Fr. fungus in traditional markets along the Palu Koro fault area, Central Sulawesi, the fruit bodies of the fungi are sold in fresh condition

(a,b) and Processed Fungus ‘Uta Dada’ (c) (Photo taken by Yusran Yusran).,
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Table 2

Mineral composition some samples of Schizophyllum commune, Lentinus sajor-caju and Auriculari auricular-judae growing on various types of weathered wood.

Parameters
pH

Treatment

Cu (ppm)

P (%) K (%) Ca (%) Mg (%) S(%) Na (%) Fe (%) Zn (%)

N (%)

0.20 + 0.05ab
0.20 + 0.02ab
0.20 £ 0.05ab
0.20 + 0.01ab
0.18 £ 0.005a
0.21 £ 0.005b
0.20 £ 0.05ab
0.20 £ 0.01ab
0.19 £ 0.002a
0.22 + 0.01b

0,007 + 0.0005b
0.005 + 0.0001ab
0.012 +0.001d
0.017 + 0001
0.012 +0.001d
0.013 + 0.0005de

0,009 + 0.001c

0.06 + 0.010b
0.05 + 0.002b
0.03 + 0.005a
0.14 + 0.002d
0.03 + 0.005a
0.03 + 0.005a
0.09 + 0.005c
0.14 + 0.002d
0.05 £ 0.001b
0.23 + 0.005e

0.03 + 0.020d
0.14 * 0.002)

0.17 £ 0.010¢

0.09 + 0,005 k
0.11 + 0.002f

0.17 + 0.005a
027 + 0.0052
0.04 + 0,001k
0.04  0.001
0.08 + 0.005h
0.07 £ 0.002e
0.08 + 0.008d
0.03 + 0.010b
0.03 + 0.007i

0.04 = 0.010d
0.06 + 0.030h
0.04 + 0,002k

()

0.14 £ 0.010a
0.13 £ 0.002e
0.15 + 0.005¢
0.17 + 0.005¢
0.12 + 0.005d
0.11  0.002F
0.14 + 0.005g
0.15 + 0.005a
0,10 0.010a
0.19 + 0.010¢
0.15 + 0.020b
0.12 + 0.003¢
0.12 +0.002a
0.12 +0.020a
0.11 +0.005a

0.14 £ 0.030b

0.12 + 0.004a

0.14 + 0.010b
0.27 £ 0.001b
0.05 + 0.002bc

0.400 + 0.05¢

)

0.237 + 0.001b
0.401 + 0.005c
0.215 + 0.003a
0.493 + 0.001d

123 £ 0.03c
133 x 0.01d
1.13 £ 0.02b
1.55 + 0.01f
128 x 0.01d
1.00 + 0.05a
148 £ 0.01e
147 £ 0.01e
101 £ 0.01a
1.84 x 0.01e
129 x 0.01d
1.14 + 0.06b
1.09 + 0.07b
1.17 £ 0.05¢
1.12 £ 0.04b

147 £0.11e

0.106 + 0.020f
0.125 + 0.005h

0.30 + 0.050c
0.25 + 0.005b
0.28 + 0.003e
0.34 + 0.005d
0.20 + 0.010a
0.23 + 0.005ab
0.31 + 0.005cd

0.25

623 +0.03e
651 +0.02g
6.52 + 0.04g
617 +0.02d

< @

0.099 + 0.001e

0.128 + 0.001h
0.100 + 0.010e
0.097 + 0.001e

0.07 £ 0.002b
0.11 + 0.005b
00!

0.298 + 0.002a
0.109 + 0.001b
0.274 + 0.002e
0.330 + 0.002e
0.314 + 0.001c

b

0.26 + 0.010bc
0.25 + 0.005b

0.47 + 0.005¢
0.12 + 0.020bc
0.23 + 0.010a
0.12 + 0.010b
0.37 £ 0.020b
0.39 + 0.078b
0.11 £ 0.035b

0.38 + 0.005b

Ta

=
+

0.118+ 0001g
0.110 + 0.005F

0.074 + 0.001d

6.49 + 0.01f
+0.05 fg

651 +0.01g

6.49 +0.02f

]

0,009 + 0.0005¢
0,009 + 0.0005¢
0.015 + 0.001e
0.013 £ 0001de
0.014 + 0.001e

b

wn

0.00

+

0.23 + 0.003ab

0.31 £ 0.010cd

0.24 + 0.030b

0.24 + 0.010b

0.21 + 0.020a

0.24 + 0.026b
0.

0.2

0.19 £ 0.01a
0.17 £ 0.02a
0.18 £ 0.03a
0.17 £ 0.02a
0.26 + 0.02bc
2,02 £ 0.04c
0.20 £ 0.01ab

0.17 £ 0.025de
0.10 £ 0.015cd
0.08 + 0.010c
0.14 + 0.040d
0.07 + 0.010bc
0.07 + 0.010bc
0.02 + 0.003a

0.329 + 0.001e
0.270 + 0.010b
0.248 + 0.016¢

0.129 + 0.001h
0.119 + 0.020g
0.057 + 0.004c
0.025 + 0.010a

0.05 fg

6.43 +0.02f
5.88 +0.02a
6.24 +0.02e
6.64 + 0.05h
6.09 + 0.05¢c

6

0.013 + 0001de
0.015 + 0.001e
0.010 + 0.008e
0.004 + 0.002a

0.201 + 0.010b
0.357 + 0.012d
0.241 + 0.010b
0.207 + 0.003b
0.326 + 0.001d

- =

0.037 + 0.006b
0.115 + 0.002g
0.109 + 0.005F

0.062 + 0.001c

015b

+
wn

Z9

0.005 + 0.0003ab

1.51 £ 0.001e

0.20 + 0.040a
0.20 + 0.010a

0.05h

0

.50 +
598 £ 0.01b

e o

Description: The mean value is the average of three replications, £ is the Standard Deviation. The numbers followed by the same letter in the same column mean that they are not significantly different in the Least Significant

Difference test at the 5% level.
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is ready to be consumed, especially processed mixed with coconut
milk (Utadada Tanggidi), which is a favorite dish among the Kaili
tribe along the Palu-Koro fault as shown in Fig. 4. For the Kaili tri-
bal community, it is the most preferred and is one of the favorite
side dishes because, in addition to its delicious taste, the fungus
is easy to obtain since the price is cheap.

3.2. Mineral content of the Schizophyllum commune fungus growing
on various types of weathered wood

The results of the analysis of the mineral content of Schizophyl-
lum commune, Lentinus sajor-caju and Auriculari auricular-judae
growing on various types of weathered wood are presented in
Table 2.

3.3. Proximate content of Schizophyllum commune samples growing
on various types of weathered wood

The analysis results of the proximate content of each sample of
Schizophyllum commune, Lentinus sajor-caju and Auriculari
auricular-judae are presented in Table 3.

These results show that the water content of Schizophyllum
commune that grows wild on various types of weathered wood is
lower than Lentinus sajor-caju and Auricularia auricula-judae. It
depends on the conditions in which it grows, the water needed
to live, and the ability to absorb water from the growing substrate.
Although the mean water content of 5. commune is lower, samples
E (5. commune grown on Tectona grandis Lf) and ] (5. commune
grown on Corypha sp. wood) had the lowest water content. The
highest water content was in sample N, which was not signifi-
cantly different from the control.

3.4. Content of phytochemical compounds in Schizophyllum commune
samples growing on various types of weathered wood

The qualitative analysis results of the phytochemical com-
pounds on each sample of Schizophyllum commune based on the
wood type are presented in Table 4.

The results showed that the content of phytochemical com-
pounds in 5. commune samples was relatively not different from
one another as shown in Table 4. All samples analyzed were posi-
tive for flavonoid, alkaloid, tannin, and phenolic compounds, but
did not contain saponin or steroid/terpenoid compounds. In partic-
ular, flavonoid compounds were not found in samples of fungi
growing on Anacardium occidentale L wood, which were detected
using AlCl; reagent and mg powder, or in those on Bambusa sp.
and Manihot utilissima L.

4. Discussion

These study results are greater than the previous survey con-
ducted by Yusran et al, (2021), which discovered only 16 types
of weathered wood that became the substrate for this fungus to
grow in Lore Lindu National Park, Indonesia. Furthermore,
Herliyana et al., (2011 ) reported that this is a rotting fungus of sev-
eral types of wood such as Sengon (Paraserianthes falcataria), Karet
(Hevea brasiliensis), Tusam (Pinus merkusii), and Mangium (Acacia
mangium). In this study, the large number of wood species found
to be substrates for 5. commune fungus was due to observations
and explorations carried out in a wider area, both in forest areas,
agroforestry, community plantations and agricultural land ranging
from lowlands to highlands (0- > 1000 m above sea level) along the
Palu-Koro fault, Central Sulawesi, Indonesia. Compared to previous
studies which were only in the Lore Lindu National Park area, the
size of the area in this study made it possible to find a greater num-
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Table 3
Proximate content of the Schizophyllum commune, Lentinus sajor-caju and Auriculan auriculor-judoe growing on various types of weathered wood.
Treatment Parameter
‘Water content (%) Fat (%) Proteins (%) Fiber (%) Ash (%)

A 10.14 £ 0.03c 1.00 + 0.02c 1329 £ 0.02c 407 +0.007h 15.99 + 0.02c
B 11.02 £ 0.02Ze 120 + 0.02e 1443 £ 0.03h 122 +0.03a 5.79 £ 0.01a
C 11.39+ 021f 1.01 £ 0.01c 1357 x 0.02d 215 £ 0.03d 8.05 £ 0.01a
D 10.52 + 0.08d 1.36 £ 0.02g 1607 £ 0.05 448 + 0.09i 13.88 + 0.05c
E 8.64 £ 0.13b 1.05 + 0.02c 13.71 £ 0.03e 145 + 0.08b 16.53 + 0.06d
F 11.84 + 0.06g 0.90 + 0.01b 13098 £ 0.01f 398 +0.02h 17.98 + 0.01a
G 10.01 + 0.04c 1.29 + 0.04f 17.00 £ 0.021 145 + 0.08b 8.69 + 0.04b
H 11.16 + 0.05ef 0.82 + 0.02a 14.81 £ 0.02i 200 +0.01c 9.22 + 0.002b
I 10.92 £ 0.03e 1.34 + 0.04f 17.60 + 0.05m 283 £ 0.04e 10.07 + 0.02b
] 831 £ 002a 111 £ 0.03d 1921 £ 0.020 10,98 + 0.01k 18.54 + 0.05e
K 10.15 £ 0.03c 1.30 + 0.07F 18.58 £ 0.03n 490 + 0.05 15.02 + 0.01d
L 12.38 + 0.09h 0.91 + 0.02b 13095 £ 0.07fF 317 £ 0.01f 16.04 + 0.11d
M 10.75 £ 0.52de 0.90 + 0.04b 1621 £ 0.18k 286 +0.12e 19.25 + 0.57e
N 1324+ 0110 125 * 0.06e 14.18 £ 0.08g 357 +0.09g 11.75 + 0.02c
8] 11.30 £ 0.04f 1.57 £ 0.09h 1398 + 0.08d 223 +0.07d 14.15 + 0.24d
P 1312+ 0031 167 + 0.02i 12,58 + 0.02b 19.9 + 0.051 10.92 + 0.03b
Q 1334+ 0021 1.02 + 0.01c 1222 +0.05a 311 £0.01m 9.75 £ 0.02b

Description: The mean value is the average of three replications, + is the Standard Deviation. The numbers followed by the same letter in the same column mean that they are

not significantly different on the 5% level of the Least Significant Difference test.

Table 4

The content of phytochemical compounds in samples of 5. commune, Lentinus sajor-caju and Auriculari auricular-judae growing on various types of weathered wood.

Treatment Flavonoid Alkaloid Tanin Phenolic Saponins Stervids/Terpenoids
AlCly mg powder Ammonia Mayer Dragen dorff FeCl, Gelatin
A + + + + + + + + - -
B + + + + + + + + - -
C + + + + + + + + - -
D + + + + + + + + - -
E + + + + + + + + - -
F + + + + + + + + - -
G + + + + + + + + - -
H + + - + + + + + - -
I + + + + + + + + - -
] + + + + + + + + - -
K + + + + + + + + - -
L - - + + + + + + - -
M + + + + + + + + - -
N + + + - + + + + - -
4] + + - + + + + + - -
P + + + + + + + + - -
Q + + + - + + + - -
Information: + = Yes, - = None/not detected.

ber of wood species which became substrates for the 5. commune
fungus, because the types of wood produced by trees that grow
spread out and are influenced by altitude above sea level. There
are certain types of wood that are the substrate for this fungus
and only grow at high altitudes, for example Pigafetta elata Becc.
and conversely, there are wood-producing trees that only grow
in the lowlands. These results indicate that this fungus can grow
from the lowlands to the highlands of more than 1000 m asl. The
macro fungus has the most growing places and is found in almost
all ecosystems. Raper and Miles (1958) and Cooke (1961), stated
that it is widely found and can grow on rotting dead wood of at
least 150 different genera of flowering plants. According to de
Jong (2006), the fungus can also colonize softwood and grass silage.

The yield and productivity of macro fungi depend on the spe-
cies, substrate, and environmental conditions (Teoh et al., 2017).
Meanwhile, 5. commune will grow well on carbon nutrient sources
of sucrose, maltose, and others (Niederpruem and Hunt, 1964).
These results indicate that the type of substrate wood, where the
fungus grows significantly affects the size and color of the growing
fruiting bodies. This showed in the fungus growing on the wood of

Lannea coromandelica (Houtt.) Merr. The weathered ones produce
fruit bodies that are larger than those grown on other weathered
woods and have a grayish color, while the fungus on Corypha sp.
has a whiter color. Macroscopically, this fungus has the character-
istics of small and short fruiting bodies, hairy lamellae, with a
white, or grayish color. Dasanayaka and Wijeyaratne (2017)
reported that the edible fungus of 5. commune can grow on a sub-
strate of 7 species of wood, namely Alstonia macrophylla, Artocarpus
heterophyllus, Harpullia arborea, Mangifera indica, Dillenia indica,
Nephelium lappaceum, and Terminalia catappa. Cultivation on Arto-
carpus heterophyllus wood substrate gave the highest production
compared to the other 6 wood substrates.

According to Whitten et al, (1987) and KeBler et al. (2002),
almost 15% of the 5000 vascular plant species recorded are ende-
mic to the island of Sulawesi, including more than 2100 woody
plant species. The forest area along the Palu-Koro fault is also very
rich in plant diversity, therefore, it has the potential as a substrate
for food and medicinal macro fungi to grow. One of the important
conservation areas along the Palu-Koro fault is Lore Lindu National
Park. A total of 166 tree species were also found in sub-montane
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and lower montane primary forests, Lore Lindu National Park, Cen-
tral Sulawesi (Culmsee and Pitopang, 2009). The richness of plant
species in this area is a huge potential for the growth and produc-
tion of 5. commune fungi as well as other species of food and medic-
inal macro fungi, with their future development efforts.

Generally, the macro fungus can grow on various types of sub-
strates, but the level of use of the substrate and the growth of the
fungus depend on the species of the fungus itself (Kumla et al,
2020). Almost all agricultural waste contains lignocellulosic as
the main component needed by fungi and based on the type of
plant (Suwannarach et al.,, 2022}, This research is the first to report
specifically in large quantities about the type of substrate wood,
where the 5. commune fungus grows in Indonesia.

The bioaccumulation of elements in the fungal body and the
biological importance of the accumulation process is strongly
influenced by many factors, which are still poorly understood.
The fundamental factors that have been known include natural
geochemical factors from the source rock, environmental pollution
by heavy metals, the environment of the fungus, and the bioaccu-
mulation of trace elements in the fruiting bodies (Kozarski et al.,
2015). This research shows that the mineral content of the 5. com-
mune fungus varies based on the type of weathered wood as the
substrate growing media. Furthermore, mineral K has the highest
content compared to other minerals, followed by Ca, Mg, and Cu.
This is due to the high level of potassium in weathered wood,
which is the substrate for the fungus. Alananbeh et al., (2014 sta-
ted that the highest mineral in Pleurotus ostreatus is K, followed by
Mg, Ca, and Zn. The presence of K in the highest concentrations was
reported in wild fungi that live on weathered wood substrates
(Sanmee et al., 2003).

The concentration of Magnesium and Calcium in fungi is also
influenced by environmental factors, as reported in Sanmee et al.
(2003) and Uzun et al. (2011). Calcium is needed by fungi for the
growth of mycelia, neutralizing acidic substrate conditions, and
increasing the calcium content for consumption (Suzuki, 2020).
In the human body calcium functions as a form of bone tissue,
teeth, and various other organs, which helps muscle tissue contrac-
tion, regulates heart rate, and nerve function. Meanwhile, magne-
sium plays a role in biological oxidation processes and
respiration as well as affects blood pressure and blood sugar levels
(Rozsa et al., 2021).

Fungi are known as good accumulators for zinc with fairly high
content. The zinc levels in this research are equivalent to other
reports by [siloglu et al. (2001) and Altaf et al. (2020). This element
is required by fungi for their metabolism and used for various
physiological functions such as cell growth and regeneration in
humans. Zinc deficiency is a big problem and needs attention
alongside iron and vitamin A deficiency (Cupta et al,, 2020}, there-
fore, fungi can be used to reduce the level of deficiency in humans.

There is a need to observe the high Cu content in Lentinus sajor-
caju, which grows on decayed Cassia siamea wood collected from
community gardens. It is suspected to be heavy metal contamina-
tion from pesticides used by the community in controlling nui-
sance organisms. Although the concentration of 2 ppm is not
harmful to body health (Uzun et al, 2011}, in consuming food
macro fungi, the public needs to consider the origin and place of
collection. This is to determine whether it is from agricultural
and plantation areas, where pesticides are very often applied to
avoid contaminating the fruit bodies of the collected fungi.

Falandysz and Borovicka (2013) reported that wild-grown edi-
ble macro-fungi can accumulate minerals essential for humans at
greater levels than cultivated fungi as influenced by the growing
habitat (Krupodorova and Sevindik, 2020). Furthermore,
Bhattacharyya et al, (2014) stated that trace elements such as
Zn, Cu, Fe, and Mn, although required in very small amounts, will
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have an essential role as a co-factor of enzymes to carry out biolog-
ical functions in almost all metabolic processes of the human body.

Based on a previous report, the water content can be influenced
by several factors, namely harvesting time, maturity level, and
environmental climatic conditions (Beluhan & Ranogajec, 2011).
The difference in water content in the mushroom samples in this
study was more due to climate differences, especially temperature,
humidity and rainfall at the locations where these mushrooms
were found, which were influenced by the altitude above sea level.
The altitude above sea level greatly affects temperature and
humidity, which of course greatly affects the growth of fungi. In
addition, the research location in the highlands has higher rainfall
than in the lowlands (Palu valley) which is known as a dry area.
The next factor that affects the moisture content of the mushrooms
is the age of the mushrooms when they are harvested. The fruit
bodies are harvested without knowing their age because they grow
naturally, which of course will have different levels of maturity,
which will affect their water content. The water content needs to
be considered because at a high value, it is susceptible to damage
such as browning, off-flavor, and the growth of microorganisms
after harvesting, thereby reducing the shelf life (Niu et al., 2020).

Fungi are foods with high protein content, hence, 5. commune
has a higher protein content compared to the control. Sample ],
which is 5. commune growing on Corypha sp. wood had the highest
protein content of 19.21%. These results are in line with Ao & Deb
(2019) who investigated wild macro fungi in India with high pro-
tein content. Ouzouni et al. (2009) showed that fungi have a high
protein content compared to the type of ingredients commonly
consumed as vegetables, such as green leafy and others. Moreover,
other results also show that 5. commune contains 16-27% protein
(Aletor 1995, Longvah and Deosthale 1998; Yusran et al., 2022b).
High protein content has the potential to be developed into various
food products and consumed to increase people’s protein intake.

The fat content of the fungus samples showed a range between
0.82% and 1.57%, which is influenced by metabolic factors and food
reserves. The low-fat content shows that S. commune can be devel-
oped as a low-fat healthy food. This is in line with other research,
which explains that fungi have low-fat content (Jacinto-Azevedo
et al., 2021; Fogarasi et al., 2018). Moreover, fungi are widely pro-
cessed for various food products and are believed to provide many
health benefits (Gonzdlez et al, 2020). Low levels of fat are
reported to loss of weight and the risk of increasing blood pressure
(Sun & Niu, 2020). The fiber content of S. commune with different
growth substrates was in the range of 1-10%, which is lower com-
pared to the control. According to Ao & Deb (2019), fungi are good
for human health because they are rich in fiber. This present
research proves that fungi with various substrates of weathered
wood as growth media have good nutritional levels, therefore, they
can be used and processed into several food-beneficial products.

Similarly, Herawati et al., (2021 discovered that the macro fun-
gus 5. commune that grows wild is positive for flavonoid com-
pounds, steroids, tannins, and coumarins. Olowulehie et al., 2007
also detected the presence of alkaloids, flavonoids, phenols, sapo-
nins, and tannins in the 5. commune growing on rotten mango
(Mangifera indica) wood. This is different from Acanto and Helen
Cuaderes, (2021), who stated that S. commune growing in the forest
of Minapasuk, Calatrava, Negros Occidental, Philippines contains
saponin compounds. Furthermore, Wirth et al., (2021 showed that
the fungus contained terpenoid compounds in form of
sesquiterpenes.

According to Basso et al,, (2020), the content of phytochemical
compounds of macro fungus differs based on the type of weathered
wood as a substrate for growth media. Furthermore, the detection
of phytochemical compounds in the sample is also influenced by
several factors, including the solvents and reagents (Shaikh and
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Patil, 2020). Teoh and Don (2013) analysis using methanol as an
extraction solvent discovered the presence of flavonoid com-
pounds, saponins, and phenols in this fungus, but did not contain
alkaloids. Moreover, S. commune can produce antioxidant com-
pounds through the shikimate pathway from the central metabo-
lism that generates chorismate precursors. This can eventually
form secondary anti-oxidant metabolites such as isoflavones, fla-
vones, flavonols, anthocyanins, tannins, coumarin derivatives,
and other phenolic compounds (Boonthatui et al., 2021). The com-
position of the phenolics content in macrofungi is also influenced
by genetic and environmental factors (Yildiz et al., 2017}, strains
or species of macrofungi, the composition of growing media, har-
vest time, management techniques, handling conditions, and
preparation of substrate for their cultivation, as well as soil{sub-
strate composition or host associated with the wild fungi species
(Heleno et al., 2010).

Based on the previous research, it was reported that 5. commune
with its phytochemical compounds has pharmacological activity.
Stan et al, (2021) stated that the aqueous extract has anti-
dengue activity, while the ethanolic extract has strong antioxidant
activity related to phenolic compounds (Basso et al, 2020;
Mongkontanawat and Thumrongchote, 2021). The potential
immunostimulator and antitumor activity of glucan-associated 5.
commune have also been reported (Vannucci et al,, 2013). Fungal
antioxidants can vary based on the fruiting body, mycelium, and
growth medium (Dulay et al., 2016).

5. Conclusion

This research showed that Schizophyllum commune Fr. grows on
92 types of woods that had rotted. This fungus has variations in the
color, size, and production of the fruiting bodies, which depend on
the weathered wood substrate of the growing medium. The min-
eral content, proximate, and phytochemical compounds of the
macro fungus 5. commune also varied depending on the type of
wood growing media. The results are very useful for local people
who are malnourished and have low incomes to consume wild
food fungi such as Tanggidi (5. commune) because of its high nutri-
tional content and antioxidants. The fungus has affordable selling
prices and can be found growing naturally on various types of
weathered wood in the area along the Palu-Koro fault, Central
Sulawesi, Indonesia. It was also discovered that macro fungi with
various decayed wood substrates as growth media have good
nutritional levels, therefore, they can be used and processed into
various food products that are beneficial for health. Based on these
results, it is recommended to carry out chemical compounds anal-
ysis on each type of wood to realize the prospect of its use as a sub-
strate in the cultivation of 5. commune fungi. Therefore, there is a
need to domesticate this fungus to support its commercialization
as food and medicine in the future.
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