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Ganoderma sichuanense is a mushroom commonly used in traditional medicine, but information on its nutritional profiles remains insufficient. The aim of this study was to determine the quantitative proximate, mineral, and amino acid compositions of Ganoderma sichuanense. Proximate (carbohydrates, protein, crude fibre, fat, ash and moisture) analysis was done according to the Association of Official Analytical Chemists (AOAC) methods. Quantities of minerals in the dried mushroom sample were determined using an Atomic Absorption Spectrophotometer (AAS), while amino acid composition was estimated using the High-Performance Liquid Chromatographic (HPLC) method. The proximate result showed that Ganoderma sichuanense had the highest carbohydrate content (57.99±0.787%), followed by moisture content (10.66±0.399%), fat (10.44±0.442%), crude fibre (9.09±0.202%), ash (7.36±0.219%) and crude protein content (4.47±0.352%). Considerable amounts of magnesium (6.012±0.044 ppm), potassium (4.852±0.018 ppm), sodium (3.782±0.087 ppm), and calcium (7.167±0.117 ppm) were recorded, while arsenic and silver were totally absent in the sample. Isoleucine, an essential amino acid, recorded the highest amino acid content (22.665 ppm), followed by threonine (13.595 ppm) and valine (8.527 ppm), while proline, a nonessential amino acid, recorded the highest amino acid content (15.746 ppm), followed by alanine (15.665 ppm) and glycine (11.867 ppm). The findings indicate that daily intake of Ganoderma sichuanense would be very essential for the correct functioning of the body due to its rich contents in carbohydrates, proteins, fibres, amino acids, and minerals. 
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1. Introduction
Fungi are among the largest and most diverse groups of eukaryotic organisms and are well known for their important nutritional, ecological, and medicinal values. (Corbu et al., 2023) Among them, mushrooms, macroscopic filamentous fungi, play a significant role as functional foods due to their rich biochemical composition, rapid growth, and ability to thrive on lignocellulosic substrates (Strong et al., 2022). Edible and medicinal mushrooms such as Pleurotus ostreatus, Lentinula edodes, Volvariella volvacea, Calocybe indica, Ganoderma lucidum, and Ganoderma sichuanense have gained increasing attention for their nutritional benefits and therapeutic applications (Xu et al., 2022). Ganoderma sichuanense, a basidiomycete belonging to the family Ganodermataceae, has become an important subject of research due to its nutritional and functional properties (Luangham et al., 2021). The mushroom contains significant amounts of proteins, dietary fibre, essential minerals, and a variety of secondary metabolites that contribute to its health-promoting potential (Singh et al., 2025). As interest in functional foods and nutraceuticals continues to expand, Ganoderma species are increasingly explored for their potential to provide dietary benefits alongside physiological and therapeutic effects (El Sheikha, 2022).
Proximate composition comprising moisture, crude protein, crude fat, ash, crude fibre, and carbohydrate provides an important measure of the nutritional quality of food materials (Thangaraj, 2015). Mushrooms are generally characterized by high moisture content, low fat, moderate protein levels, and rich fibre, making them beneficial for weight management, glycemic control, and cardiovascular health (Losoya-Sufuentes et al., 2025). The proximate profile of Ganoderma species may vary depending on environmental factors, substrate type, developmental stage, and processing conditions, necessitating species-specific evaluation (Dong et al., 2025).
Minerals such as potassium, sodium, magnesium, calcium, zinc, iron, and phosphorus are essential for maintaining electrolyte balance, nerve transmission, bone formation, enzyme activity, and overall metabolic processes (Vieira et al., 2025). Edible mushrooms have the ability to absorb and accumulate mineral elements from their growth substrates, resulting in high concentrations of essential macro- and micro-minerals in their fruiting bodies (Lee et al., 2009). Minerals from mushrooms are often present in bioavailable forms, contributing significantly to human dietary requirements and making them suitable for addressing nutrient deficiencies (Losoya-Sufuentes et al., 2025).
The protein value of animal sources (on a dry basis) is 27% for milk, 53% for eggs, 37–83% for meat, and 58–90% for fish and crustaceans (Ayimbila & Keawsompong, 2021). Proteins are found in legumes at 22–40%, cereals at 8–18%, nuts at 4–20%, other seeds at 18–32%, and tubers at less than 10% (Floret et al., 2021). Amino acids serve as fundamental building blocks of proteins and play key biochemical roles in enzymatic reactions, neurotransmission, immunity, cellular metabolism, and tissue repair (Lopez and Mohiuddin, 2024). Mushrooms are known to contain both essential and non-essential amino acids, including lysine, leucine, valine, methionine, glutamic acid, and aspartic acid, which contribute to their nutritional quality and flavour profile (Lamba et al., 2024). Essential amino acids, which cannot be synthesized by the human body, are particularly important for growth, development, and maintenance of physiological functions (Wu, 2010). Thus, evaluating the amino acid composition of G. sichuanense is crucial for assessing its dietary value and potential application as a plant-based protein source.
Despite extensive research on Ganoderma lucidum, limited scientific data exist on the amino acid, proximate, and mineral composition of Ganoderma sichuanense. Given its growing use in nutraceutical preparations, functional foods, and herbal formulations, a detailed nutritional characterization of this species is necessary to support quality control, promote industrial utilization, and enhance its nutritional and health relevance. Therefore, this study investigates the amino acid profile, proximate composition, and mineral content of Ganoderma sichuanense. The findings aim to provide comprehensive biochemical data that will further validate the nutritional significance of this species and promote its use in food, pharmaceutical, and nutraceutical applications.
2. Materials and Methods 
2.1 Collection of Sample and Proof of Identity 
Fresh Ganoderma sichuanense were bought from Princess Roseline Egbo's farm located in Enugu South, Enugu State, in the Southeastern region of Nigeria.  The species Ganoderma sichuanense was confirmed through scientific identification at the herbarium unit of the Applied Biology Department at Enugu State University of Science and Technology.


2.2 Preparation of Sample 
A total of two kilograms (2 kg) of Ganoderma sichuanense were cleaned to remove impurities and then dried at a temperature of 28°C in the shade. Before the analysis began, the dried mushrooms were ground into a fine powder and kept in a polythene bag (Roghini & Vijayalakshmi, 2018).
2.3 Proximate Analysis 
The parameters tested during proximate analysis included ash, moisture, crude protein, fat, fibre, and carbohydrates.  These were all measured following the methods described in the Association of Official Analytical Chemists [AOAC] (1990).
2.3.1 Determination of Moisture Content 
A petri dish was first cleaned and then oven-dried.  About 2 grams of Ganoderma sichuanense were placed in the dish and its weight was recorded. The petri dish and sample were then placed in the oven and heated at 105°C for 2 hours. The results were noted, and the oven was left to run for an extra hour until the weight stabilized. This process was repeated until the weight remained constant.

Where: Wa = weight of petri dish and sample before drying, Wb = weight of petri dish and sample after drying, and Ws = weight of the sample.
2.3.2 Determination of Carbohydrate Content 
The total carbohydrate content of Ganoderma sichuanense was calculated by subtracting the values of crude protein, moisture, fat, fibre, and ash from 100%.
Calculations:
100 – (% Protein + % Moisture + % Ash + % Fat + % Fibre)
2.3.3 Determination of Ash Content 
An empty platinum crucible was cleaned, dried, and its weight was recorded.  Approximately 2 grams of Ganoderma sichuanense were placed in the crucible and then put into a muffle furnace at 550°C for 3 hours. After burning, the sample was cooled in a desiccator and then weighed again.
Calculations:       Calculations: 	
Where: Wa = weight of empty platinum crucible, Wb = weight of platinum crucible and sample before burning, and Wc = weight of crucible and ash.
2.3.4 Determination of Crude Fibre Content 
Two grams of Ganoderma sichuanense were first treated with petroleum ether to remove fat if the fat content was higher than 10%.  The fat-free material was then boiled under reflux for 30 minutes with 200 ml of a solution containing 1.25 grams of H₂SO₄ per 100 ml. The resulting mixture was filtered using linen and washed with boiling water until the solution was no longer acidic. The residue was transferred to a beaker and boiled for another 30 minutes with 200 ml of a solution containing 1.25 grams of carbonate-free NaOH per 100 ml. The final residue was filtered through a thin layer of washed and ignited asbestos placed in a Gooch crucible. The residue was then dried in an electric oven and weighed. It was then burned, cooled, and weighed again. The percentage of crude fibre was calculated as the loss in weight after burning, multiplied by 100.

2.3.5 Determination of Crude Fat Content 
Crude fat was extracted using petroleum ether in a Soxhlet apparatus, following the methods described in AOAC (1990).  This process involved continuously extracting the food with a nonpolar organic solvent like petroleum ether for about one hour or longer. Two hundred and fifty milliliters (250 ml) of clean, boiling flasks were dried in an oven at a temperature of around 105–110°C for approximately 30 minutes. The flasks were then placed in a desiccator to cool down. Once cooled, they were weighed and properly labeled. The flasks were filled with around 300 ml of petroleum ether (with a boiling point of 40–60°C), and the extraction thimble was loosely sealed with cotton wool. The Soxhlet apparatus was set up and allowed to reflux for about six hours. After this time, the thimble was carefully removed, and the collected petroleum ether from the top container was drained into a separate container for reuse. The flasks that were almost free of petroleum ether were then dried in the oven at 105–110°C for one hour. They were next transferred into a desiccator to cool down and then re-weighed.
The formula for calculating the fat percentage is: 

2.3.6 Determination of Crude Protein Content
Exactly 0.5 grams of the sample was weighed into a 30 ml Kjeldahl flask, taking care to ensure the sample did not touch the sides. The flasks were then sealed and shaken. Next, 0.5 grams of the Kjeldahl catalyst mixture was added. The mixture was heated carefully in a digestion rack under a flame until a clear solution formed. After allowing the clear solution to stand for 30 minutes and letting it cool, it was diluted to 100 ml with distilled water to prevent the solution from clumping. Five milliliters of this solution were then transferred to the Kjeldahl distillation apparatus, followed by 5 ml of 40% sodium hydroxide. A 100 ml receiver flask, containing 5 ml of 2% boric acid and an indicator mixture of 5 drops of bromocresol blue and 1 drop of methylene blue, was placed under the condenser of the distillation apparatus, with the tap positioned about 20 cm inside the solution. Distillation began immediately, and the process continued until 50 drops of the distillate entered the receiver flask. At this point, the solution was titrated to a pink color using 0.01N hydrochloric acid.
Calculations:


2.4 Analysis of Minerals
Mineral analysis was performed using an Agilent FS240AA Atomic Absorption Spectrophotometer, following the method recommended by the American Public Health Association (APHA, 1998). Sample digestion was carried out according to the method of Adrian (1973). Approximately 2 grams of the dried sample were weighed into a digestion flask, and 20 ml of an acid mixture (comprising 650 ml concentrated nitric acid, 80 ml nitric acid, 80 ml perchloric acid, and 20 ml concentrated sulfuric acid) was added. The flask was heated until a clear digest was obtained. The digest was then diluted with distilled water to reach a total volume of 100 ml. A series of standard metal solutions within the optimal concentration range were prepared, and the reference solutions were made daily by diluting the individual stock solutions with water containing 1.5 ml of concentrated nitric acid per litre. A calibration blank was prepared using all reagents except the metal stock solutions. A calibration curve for each metal was created by plotting the absorbance of the standards against their respective concentrations.
2.5 Determination of Amino Acid Composition
Amino acid analysis was conducted using the high-performance liquid chromatography (HPLC) method described by Adobeze & Enemor (2020).  The HPLC equipment included a Spectra Physics (San Jose, CA) HPLC system, which consisted of an 8700 XR ternary pump, a 20-µL Rheodyne (Cotati, CA) injection loop, an SP8792 column heater, an 8440 XR UV-vis detector, and a 4290-integrator connected via Labnet to a computer running WINner 8086 software (operating on MS-DOS version 3.2). For separation, a 250 mm × 4.6 mm column filled with 5-µm Spherisorb C18 (Sugelabor, Madrid, Spain) was used. Before derivatization, the sample proteins were hydrolyzed as follows: A 0.1 gram of lyophilized sample was placed into a 16 mm × 125 mm screw-cap Pyrex (Barcelona, Spain) tube, and 15 ml of 6N hydrochloric acid was added. The tube was flushed with nitrogen gas, sealed, and placed in an oven at 110°C for 24 hours. After hydrolysis, the contents were vacuum filtered (Whatman #541, Maidstone, England) to remove solids. The filtrate was adjusted to 25 ml with distilled water, and an aliquot of this solution was further filtered through a 0.50 µm pore-size membrane (Millipore, Madrid, Spain). A standard solution containing 1.25 µmol/mL of each amino acid in 0.1 N hydrochloric acid was prepared. The derivatization procedure followed the method described by Elkin & Griffith (1985). A standard solution (5, 10, 15, or 20 µL) or 50 µL of the sample solution was pipetted into a 10 mm × 5 mm tube and dried under vacuum at 65°C. To the residue, 30 µL of methanol-water-phenyl isothiocyanate (in a 2:2:1 volume ratio) was added and then removed under vacuum at 65°C. Next, 30 µL of the derivatizing reagent (methanol-water-phenyl isothiocyanate in a 7:1:1:1 volume ratio) was added, and the tube was agitated and left to stand at room temperature for 20 minutes. After that, the solvents were removed using a nitrogen stream, and the tube was sealed and stored at 4°C until analysis. Before injection, 150 µL of diluent consisting of 5 mM sodium phosphate with 5% acetonitrile was added to each tube. Chromatography was performed at a constant temperature of 30°C, using a gradient elution as outlined in Table 1.
Table 1. Gradient Program Employed for the Separation of PTC-Amino acids
	S/N
	Time (min)
	Flow Rate (mL/min)
	%Eluent
	%Eluent

	
	
	
	A
	B

	1. 
	0
	1.0
	90
	10

	2. 
	12.0
	1.0
	70
	30

	3. 
	20.0
	1.0
	52
	48

	4. 
	22.0
	1.0
	0
	100

	5. 
	24.0
	1.0
	0
	100

	6. 
	30.0
	1.5
	0
	100

	7. 
	37.0
	1.0
	90
	10


Statistical analysis
All experiments were done in triplicates, and reported as mean values. The results were expressed as mean ± SE (standard deviation).
3. Results
3.1 Proximate composition of Ganoderma sichuanense
Figure 1 shows the proximate food composition of Ganoderma sichuanense in percentage (%) dry weight. Values represent the mean of three determination ± SD. The result shows that Ganoderma sichuanense had highest carbohydrate content (57.99±0.787%) followed by moisture content (10.66±0.399%), fat (10.44±0.442%), crude fiber (9.09±0.202%), ash (7.36±0.219%) and crude protein content (4.47±0.352%).

Figure 1: Proximate composition of Ganoderma sichuanense
3.2 Mineral composition of Ganoderma sichuanense 
The mineral compositions of Ganoderma sichuanense are shown in Table 2. It contains considerable amounts of magnesium (6.012±0.044 ppm), potassium (4.852±0.018 ppm), sodium (3.782±0.087 ppm), calcium (7.167±0.117 ppm), and moderate amounts of zinc (0.353±0.006 ppm), iron (0.254±0.112 ppm), manganese (0.147±0.003ppm), molybdenum (0.167±0.002 ppm) and cobalt (0.019±0.001). Heavy metals like lead, chromium, mercury, vanadium and silicon were present in tolerable quantities while arsenic and silver were completely absent in the sample (Table 2).













Table 2: Mineral composition of Ganoderma sichuanense 
	Mineral composition
	Concentration (ppm)

	Sodium 
	3.782±0.087

	Potassium 
	4.852±0.018

	Calcium
	7.167±0.117

	Magnesium
	6.012±0.044

	Manganese 
	0.147±0.003

	Cobalt 
	0.019±0.001

	Lead 
	0.019±0.003

	Copper
	0.023±0.002

	Zinc
	0.353±0.006

	Iron
	0.254±0.004

	Aluminum
	0.019±0.002

	Molybdenum 
	0.167±0.002

	Nickel
	0.089±0.003

	Chromium
	0.072±0.005

	Mercury
	0.012±0.004

	Arsenic 
	0.00

	Silver
	0.00

	Vanadium
	0.001±0.000

	Silicon 
	0.002±0.001


Value represents the mean of 3 determination ± SD
3.3 Amino Acid Profile of Ganoderma sichuanense
Figure 1 shows the chromatogram of Ganoderma sichuanense amino acids separated using high performance liquid chromatography (HPLC).
[image: ]Figure 2: Chromatogram of Ganoderma sichuanense amino acids
The result of this study showed a total of eighteen (18) amino acids, ten (10) essential and eight (8) non-essential detected using the HPLC (Table 3). Ganoderma sichuanense indicated richness in amino acid composition with higher amino acid contents in the range of 2.000 to 23.000 ppm found for alanine, valine, threonine, proline, phenylalanine, isoleucine, glycine, arginine, and glutamate. Also, lysine, histidine, tyrosine, aspartate, cysteine, tryptophan, serine, methionine and leucine showed amino acid composition within the range of 1.000 to 2.000ppm. Of the isolated protein, Ganoderma sichuanense presented higher total concentrations of essential amino acids (61.457 ppm) than non-essential amino acids (50.135 ppm). Isoleucine from essential amino acid recorded the highest amino acid content (22.665ppm) followed by threonine (13.595 ppm) and valine (8.527ppm), while proline from nonessential amino acids recorded the highest amino acid content (15.746 ppm), followed by alanine (15.665 ppm) and glycine (11.867 ppm). Asparagine and Glutamine were converted to their corresponding acids during the hydrolysis procedure. 
Table 3: Amino acid composition of Ganoderma sichuanense
	Amino Acid Composition
	Value/Concentration (ppm)

	Essential Amino Acids (EAA)
	

	Valine								
	8.527

	Threonine				
	13.595

	Isoleucine					
	22.665

	Leucine				
	1.799

	Lysine						
	1.842

	Methionine		
	0.802

	Phenylalanine					
	2.049

	Histidine					
	0.886

	Arginine					
	7.450

	Tryptophan					
	1.842

	Total EAA					
	61.457

	Non - Essential Amino Acids (NEAA)
	

	Glycine					
	11.867

	Alanine				
	15.665

	Serine		
	1.794

	Proline						
	15.746

	Glutamate					
	2.110

	Aspartate				
	1.551

	Tyrosine					
	0.640

	Cysteine					
	0.762

	Total NEAA
	50.135


Discussion
Ganoderma sichuanense, a unique antler-type variant of the Ganoderma genus, is renowned for its bioactive compounds, including polysaccharides, triterpenoids, and phenolic compounds, which offer several health benefits (Apiwatanapiwat et al., 2025). It is a medicinal mushroom widely used as a traditional medicine because of its potential nutritional and therapeutic values. Proximate analysis revealed high amounts of carbohydrate (57.99±0.787%) followed by moisture content (10.66±0.399%), fat (10.44±0.442%), crude fibre (9.09±0.202%), ash (7.36±0.219%) and crude protein content (4.47±0.352%) in Ganoderma sichuanense (Figure 1). Singh et al. (2020) reported significant amounts of proteins, carbohydrates, fat, ash and fibre in selected species of Ganoderma (G. applanatum, G. brownii, G. lucidum, and G. philippii). The carbohydrate and moisture values recorded in this study are comparable to the carbohydrate and moisture values (49.86 ± 1.98 g/100 g and 7.24 ± 0.40 g/100 g, respectively) recorded for medicinal Ganoderma tropicum by Luangharn et al. (2023). Anukwuorji et al. (2026) revealed higher contents of moisture (78.3 ± 0.9%), crude protein (12.4 ± 0.6) and fibre (14.2 ± 0.6%) but lower contents of carbohydrate (55.9 ± 1.2%), crude fat (2.1 ± 0.3%) and ash (8.8 ± 0.5%) in Ganoderma lucidum. The differences in the proximate values may be due to the nature of the substrate, the part of the sample, the habitat and the place of the sample (Garuba et al., 2023). Carbohydrates are the most abundant component in edible mushrooms (Wang & Zhao, 2023). High carbohydrate and crude fat contents of Ganoderma sichuanense contribute to its energy value as a food substance (Jibrin et al., 2024). Fibre is reported to have beneficial effects in reducing plasma cholesterol levels, promoting digestive health and regulating bowel movements (Das et al., 2024; Mutuku et al., 2022). The high ash content of the mushroom is indicative that it could be a good source of minerals (Sree & Vijayalakshmi, 2018). Also, protein is important for tissue replacement and growth (Akuru et al., 2024).
Mushrooms are known to accumulate a high level of minerals that are found in the fruiting soil (Haro et al., 2020). These minerals are crucial for the proper functioning of the human body, as they play a role in various functions and biological processes within the organism (López et al., 2024). Ganoderma sichuanense showed the highest concentration of calcium (7.167±0.117 ppm), followed by potassium (4.852±0.018 ppm), sodium (3.782±0.087 ppm), zinc (0.353±0.006 ppm), iron (0.254±0.112 ppm), manganese (0.147±0.003 ppm), molybdenum (0.167±0.002 ppm) and cobalt (0.019±0.001 ppm). Other minerals such as chromium, mercury, vanadium and silicon were present in tolerable quantities, while arsenic and silver were completely absent in the sample (Table 2). Sharif et al. (2016) presented elevated concentrations of K, P, Ca, Mg, Na, Fe, Zn, Li, Cu and Mn in wild Ganoderma lucidum and four commercial exotic mushrooms. Calcium is an important mineral required for strong bones and teeth; provides structural rigidity of the body; and is involved in blood clotting and cellular permeability (Cormick & Belizán, 2019). Magnesium plays a pivotal role in energy production and nucleic acid synthesis (Fatima et al., 2024). Potassium and sodium are critical for maintaining neuronal membrane potential, supporting action potential generation, regulating synaptic transmission, and sustaining metabolic homeostasis (Mizuno et al., 2026). Maintaining proper potassium levels is crucial to prevent issues such as muscle weakness, cardiac arrhythmias, kidney stones, and an increased risk of heart attacks (López et al., 2024). Zinc is essential for numerous biological processes, including cellular apoptosis, immune function, brain maturation and development, taste and smell regulation, skin and mucosal integrity, and metabolic function (Amos et al., 2026). Trace amounts of toxic elements such as silver, arsenic, cadmium and mercury were found in the mycelium of Ganoderma tsugae var. jannieae CBS-120304 by Chan et al. (2015). Zinc, iron and manganese are required by humans for various roles, but excessive levels can be damaging to the organism, while heavy metals (lead, vanadium, nickel, silver, mercury, cadmium and silicon) are so toxic that their accumulation in the body tissues over time can cause serious illnesses (Mutuku et al., 2022). Chromium has a special place in performing some of the important functions, like the formation of muscle mass and stabilizing glucose levels in blood (Sree & Vijayalakshmi, 2018).
Protein is a crucial element for human health and supports many important functions in the body, including those related to tissues, hormones, and enzymes (Adhikari et al., 2022). For people who do not consume animal-based foods, meat substitutes help meet their nutritional needs (Kurek et al., 2022). Among these substitutes, mushrooms are considered a better source of protein compared to other plant-based foods like vegetables, fruits, and grains (Ayimbila & Keawsompong, 2023). Mushrooms contain between 19% and 35% protein by dry weight, which is significantly higher than most vegetables, similar to or even more than that found in pork, beef, and other animal products, and nearly as much as soybeans (Wang & Zhao, 2023). This study identified a total of eighteen amino acids, including ten essential and eight non-essential ones, using high-performance liquid chromatography (HPLC) (Figure 1 and Table 3). Ganoderma sichuanense showed a rich composition of amino acids, with levels ranging from 2.000 to 23.000 ppm for amino acids such as alanine, valine, threonine, proline, phenylalanine, isoleucine, glycine, arginine, and glutamate. Other amino acids, like lysine, histidine, tyrosine, aspartate, cysteine, tryptophan, serine, methionine, and leucine, were present in the range of 1.000 to 2.000 ppm. The results indicated that Ganoderma sichuanense has a higher total amount of essential amino acids (61.457 ppm) compared to non-essential amino acids (50.135 ppm). Similarly, Nsude et al. (2026) found that the isolated protein from Pleurotus ostreatus had higher levels of essential amino acids than non-essential ones. Non-essential amino acids can be made by the body, while essential amino acids must come from the diet (Chandel et al., 2021). Edible mushroom proteins usually provide all the essential amino acids needed in the diet, making them a good alternative to animal and plant sources (Ayimbila & Keawsompong, 2023). Consuming more essential amino acids compared to non-essential amino acids can enhance protein synthesis, muscle cell repair, nitrogen retention, and the regulation of blood sugar and fat metabolism (Abdul-kader, 2025). Isoleucine, an essential amino acid, had the highest concentration at 22.665 ppm, followed by threonine (13.595 ppm) and valine (8.527 ppm). Proline, a non-essential amino acid, had the highest level at 15.746 ppm, followed by alanine (15.665 ppm) and glycine (11.867 ppm). Chan et al. (2015) reported that leucine (2.6%), lysine (2.7%), and valine (2.4%) were the most common essential amino acids, while glutamic acid (4.2%), glycine (4.4%), and aspartic acid (3.5%) were the most common non-essential amino acids in Ganoderma tsugae var. jannieae CBS-120304. Mushroom proteins contain a high amount of branched-chain amino acids (BCAAs), which are mainly found in animal-based foods (González et al., 2020). Isoleucine and valine are BCAAs that are both glucogenic and ketogenic in nature. BCAAs, including leucine, isoleucine, and valine, play a critical role in the synthesis and metabolism of skeletal muscle proteins (Xu et al., 2022). Getting enough BCAAs in the diet is especially important for children growing up and for athletes engaged in long-term exercise (Bo & Fujii, 2025). Threonine, which ranks third after total sulphur amino acids (TSAA) and lysine as a limiting amino acid in the diet of broiler chickens, is important for protein synthesis, gut health, and immunity (Patel et al., 2025). The amino acid proline is essential for protein synthesis and cell development (Umumararungu et al., 2024). Supplementation with alanine has been shown to help increase the activity of lymphocytes and thymocytes, which can reduce age-related decline in immune function (Nsude et al., 2026). Glycine has been suggested as a potential supplement for conditions involving low-grade inflammation, such as obesity (Aguayo-Cerón et al., 2023).
Conclusion 
Ganoderma sichuanense is a cost-effective, widely available source of nutrition and contains important essential nutrients.  Analysis of its proximate composition, mineral content, and amino acid profile revealed high levels of carbohydrates, moisture, fat, fibre, ash, crude protein, minerals, and essential amino acids. These features position Ganoderma sichuanense as a promising, healthy, and safe functional food that may offer health benefits beyond its nutritional value.
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