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INTRODUCTION 

Mushrooms have been the objects of much 

curiosity and speculation,  also as the most important 

components of the forest ecosystem. Their edibility, 

poisonous nature, psychotropic properties, 

mycorrhizal and parasitic associations with the forest 

trees make them economically important and 

interesting to study (Kumar et al., 2013). Groups of 

mushroom (macrofungi) is a source of the biological 

resources of the Indonesian rainforest. Macrofungi 

have an important role in soil biogeochemical cycles, 

nutrient cycling and decomposting. Fungi is simbiont 

with plants that are beneficial or otherwise harming a 

parasite for animals and plants. The fungus also 

contribute as a biocontrol agent and producer for 

other industries such as the pharmaceutical and food 

industries. Some species have been used by human 

as a food and medicine both traditional and modern. 

In some parts of the world, the use of fungi have 

become increasingly widespread in line with the 

vigorous research on the importance of fungi for 

health and medicinal adventages. Utilization 

mushrooms as pharmaceuticals, food and cosmetics 

ingredients has been exist since long time ago. 

According to Roman history or King Pharoahs in the 

Kingdom of Egypt, fungi become food for king, 
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1Balai Penelitian dan Pengembangan Lingkungan Hidup dan Kehutanan Manado 
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ABSTRAK 
Cagar Alam Tangale merupakan salah satu kawasan konservasi di Provinsi Gorontalo yang menyimpan keragaman hayati khas wilayah 
Wallacea, termasuk keragaman jenis jamur makro yang saat ini masih sangat terbatas informasinya. Penelitian ini bertujuan untuk 
mengidentifikasi keragaman jenis jamur makro di CA. Tangale dan peluang potensi pemanfaatannya. Penelitian menggunakan cruise 
method dengan melakukan identfikasi terhadap jamur makro yang ditemukan di sepanjang jalur yang telah ada. Karakteristik yang dicatat 
meliputi warna tubuh buah, diameter, bentuk batang, panjang dan diameter batang, lamela, tipe lamela, pori, cincin, volva, tipe volva serta 
substrat tempat tumbuhnya jamur makro tersebut. Selanjutnya data dianalis secara deskriptif. Hasil penelitian menunjukkan bahwa di CA. 
Tangale teridentiifkasi sebanyak 28 jenis jamur makro yang digolongkan ke dalam divisi Ascomycota dan Basidiomycota. Dua puluh 
delapan jenis makrofungi dapat dikelompokkan ke dalam 16 suku dan delapan ordo yakni Pezizales, Agaricales, Auriculariales, Boletales, 
Cantharellales, Gomphales, Polyporales, dan Russulales. Berdasarkan substrat tempat tumbuh ditemukan sebanyak 57,14% jamur makro 
tumbuh di kayu lapuk dan 42,86% ditemukan di tanah atau serasah. Berdasarkan potensi pemanfaatannya teridentifikasi sebanyak empat 
spesies sebagai bahan pangan yaitu Pleurotus ostreatus,  Auricularia auricula, Ramaria formosa, dan Polyporus arcularius dan sebanyak 11 
spesies berpotensi sebagai bahan obat diantaranya Calvatia craniiformis, Scleroderma citrinum, Lenzites betulina, Microporus flabelliformis, 
Coriolus versicolor, Microporus xanthopus, dan Albatrellus confluens. 
 
Kata kunci: Jamur makro,  Cagar Alam Tangale, potensi, pangan, obat 
 

ABSTRACT 
Tangale Nature reserve is a conservation area located in Gorontalo that have the biodiversity typical of Wallacea bioregion including 
macroscopic fungi. The purpose of this study was to identify the fungal species diversity found in the Tangale Nature reserve as well as its 
potential use, considering that the information on species diversity of fungi in the Wallacea region is very limited. This research was 
conducted using the cruise method by identifying macroscopic fungi along the hiking trail of Tangale Nature Reserve. The macroscopic 
fungi were observed for its morphological characteristic include the colour, diameter, surface of the veil, the shape of the stem, the length 
and diameter of the stem, the lamella, including ring and pore, type of lamella and the type of volva. The research recorded the substrates 
and the location where the fungus was found. Data were analyzed descriptively qualitative. The results of the research identified 28 species 
of macroscopic fungi that included to the division Ascomycota and Basidiomycota. It belongs to 16 families and 8 orders  are Pezizales, 
Agaricales, Auriculariales, Boletales, Cantharellales, Gomphales, Polyporales, dan Russulales. Based on place to grow as much as 57,14% 
were found growing on decaying wood and 42,86% found growing in the soil / litter. Based on the potential of use, it has identified four 
species of mushrooms potentially as edible mushroom are Pleurotus ostreatus,  Auricularia auricula, Ramaria formosa, and Polyporus 
arcularius. 11 species of mushrooms potentially as medicinal mushroom are Calvatia craniiformis, Scleroderma citrinum, Lenzites betulina, 
Microporus flabelliformis, Coriolus versicolor, Microporus xanthopus, and Albatrellus confluens. 
 
Keywords: Macrofungi, Tangale Nature Reserve, potential, food, medicine  
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nobles and royal troops are believed to extend life, 

improve immunity (Jahan et al., 2010). A history on 

Centuries of Chinese and the dynasty of Japan  trust 

mushrooms as a healty food ingredient with high 

nutritional value and medicinal funcion. The 

existence of wild macrofungi as a food ingredient 

has utilize widely around the world. Chinese take 

advantage of wild mushrooms as a food ingredient 

since hundreds of years BC (Aaronson, 2000).  

 Hendritomo (2010) explained that macrofungi  

convert biomass waste lignosellulosa to foodstuffs, 

moreover it can produce ingredients (mycomedicine) 

that are beneficial to human health through 

environmental clean cultivation technique. In 

addition, edible mushrooms are source of 

polysaccharides and other bioactive substances such 

as antitumor, immunomodulator, and anticancer. 

Tangale Nature Reserves is a conservation area 

which located in the Gorontalo Province and 

managed by the Natural Resource Agency of North 

Sulawesi. Tangale designated as a Nature reserve 

conservation area based on The Ministry of Forestry 

decree No. 431 / Kpts / II / 92 on May 5, 1999 with 

an area of 113 ha. Tangale forest area has endemic 

flora and fauna typical the Wallacea bioregion. 

Administratively The Tangale Nature Reserve is 

located in the Labanu village, District Tibawa, 

Gorontalo. Nowadays, the forest area of Tangale has 

been decreased due to land conversion and human 

activities.   

The diversity of fungi, especially at the 

Wallacea bioregion yet widely known and well 

described, including the diversity of macrofungi in 

Tangale Nature Reserve, whereas some fungi can be 

used as a food and medicine because of the nutrients 

and bioactive compounds contained. The 

observations that has been done in the Nature 

Tangale found  several species of fungus that grows 

on decaying wood, litter, and the haystack (Santoso 

et al., 2013). Fungi usually grow well during the 

rainy season and would die after the dry season. 

Santoso et al. (2013) explains that Tangale Nature 

Reserve has a lowland forest ecosystem and the 

topography is hilly, at an altitude of 100–350 m 

above sea level. The rainfall duration in his region is 

2390 mm a year, the wet seasons are 10 months and 

two months for dry season. The high rainfaal and 

low humidity are gives more possibilities to support 

the growth of the mushrooms.  

 

MATERIALS AND METHODS 

Study Area 

Research was conducted at Tangale Nature 

Reserve (0–300 m asl). It is a series of research  flora 

and fauna exploration  by Manado Forestry Research 

Institute conducted in 2008–2009. The map of the 

research presented in (Figure 1). 

 

Procedures 

Data collection was conducted using cruise 

method (Rugayah and Pratiwi, 2004). Mushrooms 

that found along the tracking path of Tangale Nature 

Reserve was collected, observed and documented.  

Macroscopic observation conducted through 

determination of shape and color of the cap, the cap 

surface, type of cap, cap diameter, shaft shape, 

length and diameter of the stalk, present of  the 

lamella or porous and ring, types of lamella, types of 

volva. The habitat of the mushroom also was  

recorded. 

 

Data Analysis 

Data were analyzed using descriptive 

qualitative. According to Sukmadinata (2009)  

qualitative analysis used to describe and analyze the 

phenomena, events, social activities, attitude, beliefs, 

perceptions, and people  individually or in groups. 

The identification of macrofungi  and their potential 

explained based on of some literatures following Boa 

(2004) and Carlile et al. (2004) 

 

RESULTS AND DISCUSSION 

The results showed that there were  28 species 

macrofungi of 16 families, i.e. Sarcosyphaceae, 

Rhizinaceae, Pezizaceae, Agaricaceae, 

Strophariaceae, Thricolomataceae, Marasmiaceae, 

Pleurotaceae, Auriculariaceae, Sclerodermataceae, 

Chantarellaceae, Gomphaceae, Fomitopsidaceae, 

Polyporaceae, Russulaceae and Albatrellaceae. The 

sixteen families were belongs to eight orders, i.e.  

Pezizales, Agaricales, Auriculariales, Boletales, 

Cantharellales, Gomphales, Polyporales, and 

Russulales. These eight orders were included in class 

of  Pezizomycetes and Agaricomycetes, that were 
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grouped in division of Ascomycota and 

Basidiomycota (Table 1). 

Similar studies were conducted by Santosa et al. 

(2013) in Tangale Nature Reserve that find about 19 

species of macroscopic fungi and belong to eight 

families. Based on divisions, the number of fungal 

species of the class Basidiomycota macrofungi is 

greater than Ascomycota, there are three  

Ascomycota species and 25 species of  

Basidiomycota.  

Family of Polyporaceae  has the largest number 

of  members compared to other families as many as 

seven species. The species are Microporus sp., 

Microporus flabelliformis, Microporus xanthopus, 

Polyporus arcularius, Lenzites betulina, Trametes 

gibbosa, and Coriolus versicolor. The genus   

Microporus has the largest number consist of three 

species i.e. Microporus sp., Microporus 

flabelliformis, and Microporus xanthopus. According 

to Santosa et al. (2013), the Polyporaceae has the 

most number of species compare to another species, 

but it dominated by the genus of Microporus and 

Polyporus. Arora (1986) reported that Polyporaceae 

is one of some families that have variation in colors, 

shapes and sizes. The family of Polyporaceae have 

common characteristics of fan-shaped bracket with 

himenium surface in the form of tiny holes called 

pores or it is modification.The fruiting body is 

woody, thick and coarse. 

According to Dwidjoseputro (1978)  

Ascomycota division members are microscopic and 

only a small portion of macroscopic or have a  

fruiting body. The Agricales dominated the number 

of families that consist of eight families and nine  

species.  Hawksworth (2001) reported that species  

of Agricales are dominated the ecosystem or  

cosmopolitan species. In the ecosystem, macrofungi 

of the Agaricales play role as decomposers that live 

on dead parts of plants especially  

Gymnosparmae and Angiosparmae, few live in  

humus. In addition most of Agaricaless species are 

saprobic, i.e.  mostly grown in soil, litter or humus 

and partly growing on dead plant parts  

Gymnosparmae or Angiosparmae.  

Tangale Nature Reserve has environmental  

conditions including temperature and humidity that 

support the growth of macrofungi, as well as the  

availability of organic material supporting the 

growth of fungi of species Agricales. 

Several studies of fungal biodiversity in some 

areas in Indonesia showed that the dominance of the 

Agaricales. The macrofungi diversity study in Mount 

Figure 1. Location of  the research at Tangale Nature Reserve, Gorontalo (Lokasi Penelitian CA. 
Tangale Propinsi Gorontalo) 

Source: Balai Penelitian Kehutanan Manado (2008) 



112  

Berita Biologi 18(1) - April 2019       

 

Merapi Central Java showed that 129   species of 

macrofungi in south slopes, 51 species included in 

Agricales, while on the northern slope  are 37 

species and 19 are Agaricales  (Prasetyaningsih and 

Rahardjo, 2015). Suharno et al. (2014) reported that 

in the district of Manokwari Regency Warmare 

West Papua, the Agricales and Russulales are the 

largest species (about 80% of the total species of 

fungi).  

According to Tapwal et al. (2013) mushrooms 

can grow in soil or degrading plant residues as  

saprophytes, wood decaying and many live in  

symbiotic association with the roots of higher plant 

species. Macroscopic fungi species founded in  

Tangale Nature Reserve was dominated  living in 

wood is 57.14%. This percentage higher than the 

macroscopic fungi that live in soil or litter 

(42.86%) (Figure 2). The high diversity of species 

that grow on rotting wood because of the  

occurrence of good their growth. The study of 

Tampubolon et al. (2013) at Hutan Pendidikan 

University of North Sumatra in the Karo district of 

North Sumatra showed a similar case, where as 

much as 62.22% of 28 types of macroscopic found  

living on decayed wood, but only three species of 

macroscopic fungi (6.67%)   living in rotten wood 

or litter/soil. Asnah (2010) explained that the 

macroscopic fungi can be found in a variety of 

habitats, from the Arctic to the tropics, but some of 

them can also indicate a specific habitat. Generally, 

macroscopic fungi can grow on rotting wood, litter/

soil, manure and also on decaying fungi. Kurniatin 

(2007) suggested that litters in the humid forest and 

lack of sunlight that reach the forest floor, will 

provide nutrients for the life of mushrooms.  

Our result showed that wild macrofungi 

growing in Tangale Nature Reserve have the 

potential to be commercialized because of its 

edibility. The   14,3% (four species) are edible  

fungi i.e. Pleurotus ostreatus, Auricularia auricula, 

Table 1. Macrofungi Diversity in Tangale Nature Reserve (Keanekaragaman Makrofungi di CA. Tangale) 

Divisio 
(Divisi) 

Class 
(Kelas) 

Ordo 
(Ordo) 

Family 
(Famili) 

Species 
(Spesies) 

Media 
(Lokasi 
tumbuh) 

Potency 
(Potensi) 

Asco- 
mycota 

Pezizo- 
mycetes 

Pezizales 

Sarcosyphaceae Sarcoscypha occidentalis decaying wood Unidentified 
Rhizinaceae Rhizina undulata litter/soil Inedible1 

Pezizaceae Pachyella clypeata decaying wood Unidentified 

 Basidi- 
omycota 

Agarico- 
mycetes 

Agaricales 

Agaricaceae. 
Coprinellus disseminatus litter/soil Medicine2 
Calvatia craniiformis litter/soil Medicine3 

Strophariaceae Pholiota squarrosa litter/soil Edible4 

Thricolomataceae 
Collybia confluens litter/soil Medicine5 
Collybia cookei litter/soil Unidentified 

Marasmiaceae 
Marasmius  pulcherripes decaying wood Unidentified 
Marasmiellus sp. decaying wood Unidentified 

Pleurotaceae Pleurotus ostreatus decaying wood Edible4 

Auriculariales Auriculariaceae 
Auricularia auricula decaying wood Edible4 
Tremellochaete sp. decaying wood Unidentified 
Auricularia  sp. decaying wood Unidentified 

Boletales Sclerodermataceae Scleroderma citrinum litter/soil Medicine3 

Cantharellales Chantarellaceae Chantarellus sp. litter/soil Unidentified 

Gomphales Gomphaceae Ramaria formosa litter/soil Edible4 

Polyporales 

Fomitopsidaceae Ischnoderma resinosum decaying wood Inedible6 

Polyporaceae 

Microporus sp. decaying wood Unidentified 
Polyporus arcularius litter/soil Medicine7 
Lenzites betulina decaying wood Medicine3 

Microporus flabelliformis decaying wood Medicine8 

Trametes gibbosa decaying wood Inedible9 

Coriolus versicolor decaying wood Medicine10 

Microporus  xanthopus decaying wood Medicine3 

Russulales 
Russulaceae 

Russula sanguiena litter/soil Medicine7 
Russula sp. litter/soil Unidentified 

Albatrellaceae Albatrellus confluens decaying wood Medicine3 

Remarks (Keterangan) 1Jonnalagadda et al. (2006); 2Novakovic et al. (2016); 3Boa (2004); 4Dutta and Acharya (2014); 5Simon et al., (1995);    
6Noor and Saridan (2013); 7Dai et al., (2009); 8Prasetyaningsih dan Rahardjo (2014); 9Ao et al. (2016); 10Eliza et al 
(2012); 

https://en.wikipedia.org/wiki/Gomphales
https://en.wikipedia.org/wiki/Gomphaceae
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Figure (Gambar) 2. Some of the macrofungi species were found in Tangale Nature Reserve, (Beberapa jenis 
makrofungi yang dijumpai di Cagar Alam Tangale) (A). Polyporus arcularius; (B). 
Ramaria formosa; (C). Calvatia craniiformis; (D). Pachyella clypeata; (E). Trametes 
gibbosa;  (F). Coriolus versicolor; (G). Microporus xanthopus; (H). Coprinellus 
disseminatus; (I). Russula sp.; (J). Marasmius pulcherripes; (K). Sarcoscypha 
occidentalis; (L). Auricularia sp. 

Figure (Gambar)  3. Percentage of  potential use of the macrofungi in Tangale Nature Reserve (Presentase 
peluang potensi pemanfaatan makrofungi di CA. Tangale) 
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Ramaria formosa, and Polyporus arcularius. 

Auricularia auricula or tree ear has long been 

known as a food ingredient. The nutrient content in 

cultivated Auricularia auricula are ash 3.6%, 

12.5% protein, 1.7% fat and 66.1% carbohydrates 

(Kadnikova et al., 2015). Macrofungi has the active 

compounds as a source of medicine and nutracetical 

(supplements, minerals and vitamins). Especially 

on some types of basdiomycetes containing 

bioactive that can be extracted and has nutritional 

and medical content that can be used to prevent and 

treat of diseases. It caused by active compounds in 

mushrooms such as anti-cancer, anti-cholesterol, 

anti-microbial (bacteria) and viruses 

(Prasetiyaningsih and Rahardjo, 2015).  

A total of 11 species or 39,3% based on the 

literature has potential as medicine i.e. Coprinellus 

disseminatus, Calvatia craniiformis, Collybia 

confluens, Scleroderma citrinum, Lenzites betulina, 

Polyporus arcularius, Microporus flabelliformis, 

Coriolus versicolor, Microporus xanthopus, 

Russula sanguiena, and Albatrellus confluens. The 

results showed that Microporus flabelliformis 

contains active anti-bacterial. The experimental 

results of some macrofungi extracts againts bacteria 

Xanthomonas oryzae pv. Oryzae, Ralstonia 

solanacearum and Pectobacterium carotovorum 

showed that Ganoderma extract and Microporus 

flabelliformis most effective in suppressing the 

growth of bacteria.  

Pleurotus ostreatus besides potential as a 

food, it also contains active compounds identified 

as pleurin (Prasetiyaningsih and Rahardjo, 2015). 

Some species of macrofungi also has the potential 

as growth stimulator for plants such as Scleroderma 

citrinum species known in symbiosis with pines, the 

utilization Scleroderma citrinum powder in small 

doses is very beneficial for the growth of Tusam 

seedlings (Darwo and Sugiarti, 2008). Sarcoscypha 

species are well known for several applications 

including culinary use, and ability to produce 

interesting enzymes with potential uses in 

biotechnological processes like bioremediation, 

biodegradation biopulping and detoxification of 

recalcitrant substances since they have some 

bioactive compounds for example Sarcoscypha 

coccinea is known to be used as a medicinal 

(Tibuhwa, 2011). A total of three species or 10,7% 

are known as inedible macrofungi which is cannot 

be eaten those are Rhizina undulata, Ischnoderma 

resinosum, and Trametes gibbosa. Chew (2008) 

explains that some types of fungi which the color is 

very striking, there are not biten by other organisms 

and cause a foul odor generally contains sulfide 

compounds that cause stench like rotten egg smell 

(H2S) or the smell of ammonia (NH3) or cyanide 

compounds. A total of seven species or 25% still 

can not be identified its benefits (unidentified) due 

to limitations in the identification of the type can 

only be made up to the stage genus yet on the 

species. These species include Marasmiellus sp., 

Tremellochaete sp., Auricularia sp., Chantarellus 

sp., Microporus sp., Russula sp. and species of 

Marasmius pulcherripes which is still very little 

information.  

 

CONCLUSION  

This research showed that in Tangale Nature 

Reserve we can found at least 28 species of 

macrofungi covering Ascomycota and 

Basidiomycota orders. Ascomycota division 

consists one orde there is Pezizales, three famalies 

and three species. Basidiomycota consists of seven 

orders namely Agaricales, Auriculariales, Boletales, 

Cantharellales, Gomphales, Polyporales, and 

Russulales, 14 families and 25 species. 

Identification of potential utilization from 28 

macrofungi species showed that five species of 

macrofungi are edible as food i.e. Coprinellus 

disseminatus, Pleurotus ostreatus, Auricularia 

auricula, Ramaria formosa, and Polyporus 

arcularius and seven species of macrofungi have 

opportunity to be utilized as a medicine materials 

i.e. Calvatia craniiformis, Scleroderma citrinum, 

Lenzites betulina, Microporus flabelliformis, 

Coriolus versicolor, Microporus xanthopus, dan 

Albatrellus confluens. 
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