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Abstract 

Mushroom spent, often overlooked as waste, holds potential as a source of bioactive compounds with 

antihyperuricemic properties. This study aimed to screen bioactive compounds in Pleurotus mushroom spent and 

evaluate their efficacy as xanthine oxidase inhibitors for managing conditions like gout. The qualitative screening 

of bioactive compounds in oyster mushroom fruit and spent was conducted via HPLC analysis at Sirius Solar 

Systems Technology Corp., Tagaytay City. Reference samples including quercetin, coumarin, and catechin, 

established in previous studies, were used for comparison. Allopurinol, a common drug for gout treatment, was 

also tested. Employing ethyl acetate and methanol solvents aimed to maximize the recovery of bioactive 

constituents. HPLC analysis revealed the presence of key bioactive compounds, including quercetin, coumarin, 

and catechin, corresponding to standard compounds. Both polar and non-polar constituents were effectively 

extracted and identified. The screening demonstrated significant amounts of bioactive compounds in both fruiting 

bodies and spent, supporting their potential antihyperuricemic properties and highlighting the importance of 

utilizing agricultural by-products for medicinal purposes. Using methanol extraction, four bioactive compounds 

were detected in air-dried oyster mushrooms: catechin, epicatechin, quercetin, and coumarin. Catechin, known 

for its xanthine oxidase inhibitory activity, was prominently present. Coumarin also showed potential anti-gout 

effects. Ethyl acetate extraction revealed quercetin and catechin, reinforcing their bioactive properties and 

suggesting the presence of other beneficial compounds. Mushroom spent extracted in methanol exhibited catechin 

and coumarin, indicating potential antihyperuricemic activity. Ethyl acetate extraction showed catechin and 

unidentified compounds. Xanthine oxidase inhibitory assays demonstrated significant activity in oyster mushroom 

samples compared to allopurinol, despite variations among extracts. Mycochemical testing revealed flavonoids 

and other compounds, suggesting their contribution to xanthine oxidase inhibition. Flavonoid content varied 

among extracts, with fruit exhibiting the highest concentration. Acute oral toxicity testing indicated the safety of 

mushroom extracts, with LD50 estimated between 2000 mg/kg and 5000 mg/kg. In vivo studies confirmed 

antihyperuricemic activity, with fruit and spent extracts significantly reducing serum uric acid levels, albeit less 

potent than allopurinol. Dose-dependency was observed, emphasizing the potential of oyster mushrooms as 

natural alternatives for managing conditions like gout. 

Keywords:  Mushroom Spent, Bioactive Compounds, Antihyperuricemic, Xanthine Oxidase Inhibition, Pleurotus 

Mushroom, HPLC Screening, Mycochemical Analysis, In Vitro Assay, In Vivo Study, Alternative Medicine. 
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1. INTRODUCTION  

Mushrooms are recognized as nutritionally functional foods and a valuable source of 

physiologically beneficial medicines (Sagakami H, 1999; Wasser SP, 1991). They have been 

shown to produce several biologically active compounds, often associated with the cell wall, 

that contribute to immune enhancement and tumor-retarding effects. Bioactive compounds, 

which are extra nutritional constituents occurring in small quantities in foods (e.g., 

polyphenols, carotenoids, chlorophylls), play a crucial role in the bioactivity of food products. 

Consequently, their determination is essential for food and nutrition studies, as they are 

intensively studied for their health effects. 

The use of mushrooms for their bioactive compounds has a long history, as these fungi provide 

compounds with nutritional, medicinal, and biological significance (Mizuno TS, 1995; 

Beelman RB et al., 2003; Enman J et al., 2007; Klaus AS et al., 2009). However, the isolation 

of bioactive compounds for pharmacological use from mushroom spent remains 

underexplored. 

Moreover, the Department of Agriculture promotes mushrooms nationwide as a source of 

livelihood and essential vitamins and minerals, especially in indigent communities. Due to the 

promotion and commercialization of mushrooms, large quantities of mushroom spent are 

discarded. Researching the potential of mushroom spent not only acknowledges their 

undocumented knowledge but also provides a new basis for pharmacological investigations 

that could enhance healthcare for various diseases. 

Currently, many people suffer from ailments caused by unhealthy lifestyles, improper diets, 

and inadequate exercise. Hyperuricemia, characterized by high levels of uric acid, is strongly 

associated with gout, a common form of inflammatory arthritis. Gout is caused by the 

overproduction or underexcretion of uric acid, which can act simultaneously (De Souza et al., 

2012; Owen & Johns, 1999). Excess uric acid deposits in the synovial fluid of the joints, 

typically in the feet, as insoluble sodium urate crystals, leading to an inflammatory response 

(Brunton, Lazo, & Parker, 2006; Sarawek, 2007; Yumita, Suganda, & Sukandar, 2013). This 

results in ongoing pain, joint damage, and tophi formation (Cross et al., 2014; Krishnan, 

Lienesch, & Kwoh, 2008). Risk factors include genetics, alcohol use, obesity, and a high-purine 

diet (Li, 2004). Filipinos with gout are more susceptible to cardiovascular and kidney 

conditions (J. T. Li-Yu, 2009). 

Recent epidemiological studies report an increasing prevalence of gout and hyperuricemia 

globally (Cross et al., 2014). In the Philippines, gout prevalence has risen over the past two 

decades, affecting about 1.6 million Filipinos (Crisostomo, 2015). 

One approach to treating gout is reducing serum uric acid concentration through dietary and 

lifestyle changes or uric acid-lowering drugs (Emmerson, 1996; Choi et al., 2005). Allopurinol, 

a xanthine oxidase inhibitor, is commonly used but has side effects like hepatitis, nephropathy, 

and allergic reactions (Osada et al., 2003). Therefore, alternative medicines with better 

therapeutic activity and fewer side effects are needed. 



  
  
 
 

DOI: 10.5281/zenodo.11654845 

351 | V 1 9 . I 0 6  

With the increasing prevalence of gout and hyperuricemia, there is a rising need for 

antihyperuricemic drugs (Cross et al., 2014). Traditional treatments often involve lifelong drug 

use, which may lead to adverse side effects and complications (Sarawek, 2007). Thus, finding 

safer alternatives with comparable or superior efficacy is essential. This study seeks to identify 

and evaluate bioactive compounds in mushroom spent as potential antihyperuricemic agents, 

aiming to provide safer and more effective treatment options. 

 

2. OBJECTIVES 

The study aimed to screen various bioactive compounds present in Pleurotus mushroom spent. 

It also attempted to test the efficacy of xanthine oxidase (XOD) inhibitors as anti-

hyperuricemic treatments. Specifically, it aimed to: 

1) Screen, purify, and quantify the different bioactive components present in mushroom 

spent. 

2) Compare the efficiency and volume of extracted bioactive components from two sources: 

Pleurotus mushroom fruiting bodies (FB) and Pleurotus mushroom spent (PMS). 

3) Evaluate the quantity of extracted bioactive compounds from different extraction 

processes. 

4) Assess the anti-hyperuricemic performance of the extracts through in-vitro and in-vivo 

testing. 

Scope and Limitations 

The study focused exclusively on the antihyperuricemic properties of mushroom fruit, mycelia, 

and spent. The only possible therapeutic effect investigated was their ability to inhibit xanthine 

oxidase. The xanthine oxidase inhibitory assay was the sole in-vitro assay conducted to 

determine the antihyperuricemic properties of the mushroom extracts. The basis for the 

antihyperuricemic effect of the mushroom extracts (fruit and spent) was determined through 

the inhibition of xanthine oxidase. 

All mushroom extracts, including those from mushroom fruit (MF) and mushroom spent (MS), 

were considered for further purification and testing. This included bioactive qualitative and 

quantitative screening as well as in-vivo hyperuricemic studies. 

 

3. METHODOLOGY 

Chemicals and Reagents 

Xanthine (used as the substrate) and xanthine oxidase from milk were purchased from 

Chemline Scientific Corporation. Allopurinol was obtained from Mercury Drug Store. DMSO, 

potassium oxonate, and methanol were sourced from the Natural Products Laboratory, 

University of the Philippines, Manila. All reagents and chemicals were used as received without 

further purification and were of analytical grade unless otherwise stated. 
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Methanolic Extraction of the Samples 

The collection of Pleurotus sp. mushroom fruiting bodies (FB) and Pleurotus sp. mushroom 

spent (PMS) was conducted at the fruiting house of Mushroom Technology and Development 

Center, McArthur Highway, Paraiso Tarlac City, Tarlac. Fresh mushrooms and mushroom spent 

were cleaned using a brush to remove dust, air-dried at room temperature, and then crushed 

using a sterilized electric blender. 

Sample Preparation 

The air-dried samples were weighed, crushed, and homogenized by soaking overnight in 95% 

methanol and ethyl acetate using clean glass jars. The extracts were then concentrated under 

vacuum using a rotary evaporator. 

Mushroom Extract 

Oyster mushroom extracts (fruit, mycelia, and spent) were assayed for their xanthine oxidase 

inhibitory activity and obtained from the Mushroom Technology and Development Center, 

Department of Agriculture RFOIII. Absolute methanol was used as the extracting solvent. Each 

extract was dissolved in DMSO to a final concentration of 100 ppm, which was then used in 

the enzyme assay. 

Bioactive Compound Screening of Oyster Mushroom Fruit and Spent using HPLC 

The initial extracted samples of Pleurotus mushroom fruiting bodies (FB) and Pleurotus 

mushroom spent (PMS) using methanol and ethyl acetate were sent to Sirius Solar Systems 

Technology Corp. analytical laboratory for qualitative screening of their bioactive compounds. 

The qualitative results were obtained using High-Performance Liquid Chromatography 

(HPLC) by running a standard that contains the target analytes. The retention times were noted 

and calibrated using calibration standards. Studies have shown that several compounds, such 

as catechin, epicatechin, quercetin, coumarin, myricetin, and genistein, can inhibit xanthine 

oxidase and exhibit competitive inhibition (Lin et al., 2002). 

Xanthine Oxidase Inhibitory Assay 

The xanthine oxidase inhibitory assay using xanthine as the substrate was conducted under 

aerobic conditions, based on the procedure reported by Noro et al. (1983) with modifications 

implemented by previous studies (Nguyen et al., 2006; Thanh et al., 2004). The assay mixture, 

prepared immediately before use, consisted of 100 μL of 100 ppm plant extract, 70 μL of 70 

mM phosphate buffer (pH 7.5), and 120 μL of substrate solution composed of 150 μM xanthine 

in 70 mM phosphate buffer (pH 7.5).  

After incubating the mixture for 15 minutes at 37°C, the reaction was initiated by adding 60 

μL of 0.01 units/mL of XO in 70 mM phosphate buffer (pH 7.5). One unit of XO is defined as 

the amount of enzyme needed to produce 1 μmol of uric acid per minute at 37°C. The assay 

mixture was incubated again at 37°C for 30 minutes. The reaction was stopped by adding 50 

μL of 1 M HCl. The absorbance of the mixture was measured at 290 nm using a UV/Vis 

spectrophotometer (Spectro 23, Labomed, Inc.).  
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A blank was prepared for each mushroom extract to eliminate the effect of the extract color on 

the absorbance measurement. This was prepared in the same way but with phosphate buffer 

replacing the enzyme solution. Allopurinol at 10 μg/mL was used as a positive control, and a 

negative control was prepared by adding DMSO instead of the extracts.  

The XO inhibitory activity was calculated as % inhibition = (A - B) / A × 100, where A and B 

are the activities of the enzyme without and with the plant extracts, respectively. The inhibition 

percentage is the mean of triplicate measurements. The plant extract showing the highest 

xanthine oxidase inhibition was considered the most active and was subjected to further 

purification and tests. 

Mycochemical Screening 

The qualitative tests for flavonoids, phenolic compounds, tannins, saponins, carbohydrates, 

proteins, glycosides, steroids, terpenoids, quinones, cyanins, coumarins, and alkaloids were 

performed on the crude extract based on the screening methods reported by Edeoga, Okwu, & 

Mbaebie (2005) and Harborne (1984). 

Experimental Animals 

The study used male BALB/c albino mice weighing between 20 and 30 g, purchased from 

ALIZ PETSHOP, San Jose City, Nueva Ecija. They were housed individually in polypropylene 

cages and acclimatized for a week. The mice were given water ad libitum and fed Vitality® 

lamb and beef feed pellets throughout the study. 

A 12-hour light and 12-hour dark cycle was observed, with room temperature maintained at 

25-28°C and humidity between 30-70%. The animals were randomly divided into experimental 

groups and marked individually for identification. 

Acute Oral Toxicity Test 

Food was withheld for 3 to 4 hours prior to dosing. After fasting, the mice were weighed, and 

the mushroom samples (fruit and spent) were administered. Three mice were used, each 

receiving a single oral dose of the highest acceptable dose level of 2000 mg/kg body weight by 

gavage, with a volume not exceeding 1 mL/100 g body weight.  

Distilled water was used as a vehicle. Food was further withdrawn for 1 to 2 hours after dosing, 

and the mice were observed, particularly during the first 4 hours, then periodically for the next 

20 hours, and daily thereafter for 14 days.  

Weekly weight changes were recorded, and mortality was observed over a 2-week span. Since 

no mortality was observed at the highest dose level, toxicity studies at lower doses were not 

performed (OECD, 2001a). 

In vivo Anti-Hyperuricemic Activity 

The method to assess the hyperuricemic activity of the mushroom extracts was patterned after 

previous studies (De Souza et al., 2012; S. Y. Wang et al., 2008) with some modifications.  
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The mice, aged 6-8 weeks by the time of the in vivo study, were randomly divided into groups 

with six animals each: 

Group 1: Normal untreated mice received the vehicle orally (normal control group) 

Group 2: Hyperuricemic mice received the vehicle orally (hyperuricemic control group) 

Group 3: Hyperuricemic mice received allopurinol, the reference drug, at 10 mg/kg body 

weight (positive control group) 

Group 4: Hyperuricemic mice received mushroom fruit at 200 mg/kg 

Group 5: Hyperuricemic mice received mushroom spent at 200 mg/kg 

Food, but not water, was withdrawn from the animals 2 hours prior to their respective 

treatments. Hyperuricemia in all groups except Group 1 was induced on the 3rd day of the 

experiment using potassium oxonate (1000 mg/kg body weight) dissolved in distilled water 

and administered intraperitoneally.  

Groups 3 to 5 received their respective treatments orally for 2 consecutive days and 

intraperitoneally right after the administration of potassium oxonate on the 3rd day. 

Allopurinol, the most active fraction, and the crude extract of the chosen plant were dissolved 

in distilled water. The body weight of the mice was recorded immediately prior to dosing, with 

the volume administered not exceeding 1 mL/100 g body weight. 

Evaluation of Uric Acid Levels 

The mice were injected intraperitoneally with 0.1 mL anesthesia, and 0.5 mL to 1 mL whole 

blood samples were collected by cardiac puncture. The blood samples were sent to Medical 

City (Tarlac City, Tarlac) for accurate analysis of blood uric acid levels. 

Statistical Analysis  

All data were expressed as mean ± standard deviation. Statistical analysis was performed using 

GraphPad Prism 7.0 software. One-way analysis of variance (ANOVA) was employed to 

compare the means of different groups, followed by Dunnett’s test for post hoc comparisons. 

Outliers were identified and removed using the Q-test at a 95% confidence level. 

Data Points:   70.343, 66.223, 61.58,       40.083 

Standard Deviations:  0.21,   0.220,   0.142,          0.111 

Average (Mean):  59.538 

Sum of Squares (SS):  1631.373 

F-value:   17408.6947 

Outlier Analysis 

Q-test Result:   0.0318 
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The statistical analysis performed using ANOVA followed by Dunnett’s test reveals significant 

differences among the groups being studied. The mean values and their standard deviations 

indicate that the data is consistent within each group, which adds reliability to the findings. The 

high F-value from the ANOVA test confirms that the observed differences among group means 

are not due to random chance, but are statistically significant. 

The absence of significant outliers, as indicated by the Q-test, further supports the validity of 

the data. The rigorous statistical approach ensures that the conclusions drawn are robust and 

credible. 

These findings suggest that the different bioactive compounds present in the Pleurotus 

mushroom spent exhibit varying levels of efficacy in inhibiting xanthine oxidase, potentially 

offering a valuable natural alternative for antihyperuricemic treatment. The consistency and 

reliability of the data provide a strong basis for further purification and testing of the most 

active compounds identified. 

 

4. RESULTS AND DISCUSSION 

Qualitative Bioactive Screening of Mushroom Fruit and Spent 

The bioactive compounds present in oyster mushroom fruit and oyster mushroom spent were 

qualitatively screened using HPLC analysis at Sirius Solar Systems Technology Corp., 

Tagaytay City. Standard samples, including quercetin, coumarin, and catechin, were used as 

references for xanthine inhibitory bioactive compounds, as established in previous studies by 

Lin et al. (2002). Additionally, allopurinol, a common drug for gout treatment, was tested using 

HPLC for comparison. 

The extraction of samples employed two solvents: ethyl acetate (targeting polar compounds) 

and methanol (targeting both non-polar and polar compounds). This dual-solvent approach 

aimed to maximize the recovery of a broad spectrum of bioactive constituents from the 

mushroom samples. 

The analysis revealed the presence of several key bioactive compounds known for their 

xanthine oxidase inhibitory activity. The HPLC results indicated retention times that 

corresponded well with the standard compounds, confirming the presence of quercetin, 

coumarin, and catechin in the mushroom extracts. The use of ethyl acetate and methanol 

allowed for a comprehensive profiling of the bioactive compounds, ensuring that both polar 

and non-polar constituents were effectively extracted and identified. 

Overall, the qualitative screening demonstrated that both the fruiting bodies and spent of 

Pleurotus mushrooms contain significant amounts of bioactive compounds with potential 

antihyperuricemic properties. The findings support the hypothesis that mushroom spent, often 

considered waste, can be a valuable source of pharmacologically active compounds. This 

reinforces the importance of utilizing agricultural by-products for medicinal purposes, 

contributing to sustainable practices and innovative healthcare solutions. 
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Figure 1: Oyster mushroom in methanol 

Using methanol, air-dried oyster mushrooms (Fig. 1) revealed the presence of four bioactive 

compounds: catechin (2.67 mins RT), epicatechin (2.77 mins RT), quercetin (5.187 mins RT), 

and coumarin (3.37-4.37 mins RT). Catechin, a major bioactive constituent of green tea leaves, 

accounts for 25% to 35% of their dry weight and has been proven to inhibit the formation of 

the enzyme xanthine oxidase. The main catechin group consists of eight polyphenolic 

flavonoid-type compounds. Studies by Chang, W.S. & H.C. Chiang (1995), Alsultanee et al. 

(2014), and Ling & Bochu (2013) demonstrated the potential of coumarin, a fragrant organic 

chemical compound in the benzopyrone class, to exert anti-gout effects through its xanthine 

oxidase inhibitory action. These findings highlight the therapeutic potential of the bioactive 

compounds identified in oyster mushrooms, supporting their use in alternative treatments for 

conditions like gout. The identification of these compounds reinforces the significance of 

mushrooms as a source of natural bioactive substances with potential health benefits. 

 

Figure 2: Oyster mushroom in ethyl acetate 
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Using ethyl acetate as a solvent (Fig. 2), the analysis revealed the presence of quercetin at a 

retention time of 4.83 minutes and catechin at 2.38 minutes. Additionally, several unknown 

compounds were detected. The identification of quercetin and catechin aligns with their known 

bioactive properties, particularly their roles in xanthine oxidase inhibition, which is significant 

for anti-hyperuricemic activity. 

The presence of unknown compounds suggests that there may be other potentially beneficial 

bioactive constituents within the oyster mushroom extracts that warrant further investigation. 

These findings emphasize the importance of using multiple solvents to comprehensively profile 

the bioactive compounds in mushroom extracts. 

 

Figure 3: Oyster mushroom spent in methanol 

Mushroom spent extracted in methanol underwent screening for its bioactive compounds using 

HPLC. The analysis revealed the presence of catechin at a retention time of 2.73 minutes and 

coumarin in the range of 3.81 to 4.17 minutes retention time. Additionally, several unknown 

bioactive compounds were detected following the HPLC analysis.  

The identification of catechin and coumarin aligns with their known bioactive properties, 

particularly their potential for xanthine oxidase inhibition, which is significant in the context 

of anti-hyperuricemic activity. The presence of unknown compounds suggests the possibility 

of additional bioactive constituents in mushroom spent that warrant further investigation.  

These findings underscore the importance of employing rigorous analytical techniques to 

explore the full spectrum of bioactive compounds present in natural extracts, paving the way 

for the discovery of novel therapeutic agents. 
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Figure 4: Oyster mushroom spent in ethyl acetate 

Using ethyl acetate extraction, oyster mushroom spent exhibited catechin at a retention time of 

2.03 minutes, along with several unidentified compounds visible in the graph. 

These qualitative results revealed the presence of various bioactive compounds using different 

solvents for oyster mushroom fruit and spent. Additionally, based on the results above, 

numerous unknown bioactive compounds were detected in both samples. 

Xanthine Oxidase Inhibitory Assay (In vitro) 

Pleurotus sp. fruit, mycelia, and spent were subjected to testing for their xanthine oxidase (XO) 

inhibitory activity. The results indicated that all samples exhibited XO inhibitory activity when 

measured at 290nm in a spectrophotometer. The fruit of the oyster mushroom demonstrated 

the highest XO inhibitory activity at 70.55±0.0017%. This was followed by oyster mushroom 

mycelia at 66.45±0.002% and oyster mushroom spent at 61.59±0.0025%. 

Allopurinol, the standard drug for gout, exhibited an XO inhibition rate of 40.1±0.001%. To 

evaluate the concentration of allopurinol, a purity test was conducted, revealing that the 

commercially available allopurinol was approximately 33% pure due to the presence of binders 

and chemical coatings. 

These findings highlight the significant XO inhibitory activity of Pleurotus mushrooms, 

particularly in the fruiting bodies, suggesting their potential as natural alternatives for 

managing conditions like gout. Additionally, the purity test underscores the importance of 

assessing the quality and composition of standard drugs used in experimental studies. 

 



  
  
 
 

DOI: 10.5281/zenodo.11654845 

359 | V 1 9 . I 0 6  

 

Figure 5: XO inhibitory activities of the three mushroom samples 

The three mushroom crude extracts exhibited no significant differences among each other at 

p<0.05. However, the crude extract of oyster mushroom fruit displayed a significant variance 

compared to allopurinol. This finding corroborates the previous report by Jang et al. (2014), 

indicating that Pleurotus ostreatus demonstrated XO inhibition at 78.3±0.041% using water 

extracts. 

According to the results, the crude extracts from oyster mushroom fruit showed the highest 

xanthine oxidase inhibition at 70.55±0.0017%, which was not significantly different from the 

oyster mushroom mycelia at 66.45±0.002% and oyster mushroom spent at 61.59±0.0025%. 

However, there was a significant difference observed with Allopurinol, the standard drug for 

gout, which yielded 40.1±0.001% of XO inhibition.  

Furthermore, the positive control drug, Allopurinol of Purinase Brand, was found to be 33% 

pure in tablet form and contained other drug ingredients such as binders. Binders are a type of 

excipient, either natural or synthetic, formulated alongside the active ingredient of a 

medication, holding the ingredients together in a tablet. It ensures the required mechanical 

strength and volume of tablets with low active doses. Consequently, the purity of the drug 

influenced the results of the positive control in inhibiting xanthine oxidase in the in-vitro test. 

Mycochemical Testing 

Various qualitative mycochemical tests were conducted on crude extracts of oyster mushroom 

fruit, mycelia, and spent, and the results are summarized in Table 1.  These tests aimed to 

determine the types of secondary metabolites present in the samples that could contribute to 

their antihyperuricemic activity.  
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The tests revealed that oyster mushroom fruit contained terpenoids, quinones, coumarin, 

flavonoids, cardiac glycosides, and tannins, while mushroom spent also contained quinones, 

coumarins, terpenoids, saponins & sapogenins, and cardiac glycosides. However, the oyster 

mycelia crude extracts showed negative results in all qualitative mycochemical testing. 

Flavonoids such as kaempferol, apigenin, and glycitein have been reported to inhibit xanthine 

oxidase through competitive inhibition, while tannins are reported to inhibit the enzyme 

through non-specific binding. Coumarins such as esculetin, umbelliferone, and 7-hydroxy-4-

methyl coumarin are reported to inhibit the enzyme through competitive, uncompetitive, and 

mixed types of inhibition. Other reported inhibitors include polyphenols, methoxylated 

hydroquinones, and saponins such as ilexsaponin and prosapogenin. 

However, terpenoids and steroids have not been reported as inhibitors of this enzyme. 

Consequently, the phytochemicals that may be responsible for the xanthine oxidase inhibitory 

activity of C. ovatum include quinones, coumarin, flavonoids, phenols, saponins, and tannins. 

Flavonoids and coumarins are more concentrated in the oyster mushroom fruit and spent crude 

extracts, indicating that these mycochemicals are more likely the ones inhibiting the enzyme. 

Table 1:  Mycochemical profile of the oyster mushroom fruit, mycelia and spent crude 

extract 

MYCOCHEMICAL TEST FRUIT MYCELIA SPENT 

    

i. Plant Acids - - - 

ii. Phenols    

1. FeCl3 Test - - - 

iii. Tannins & Phenolics    

1. FeCl3 Test - - - 

iv. Quinones    

1. H2SO4 Test + - + 

v. Coumarins    

1. Alkaline Reagent Test + - + 

vi. Flavonoids    

1. Alkaline Reagent Test + -  

2. Shinoda Test - - - 

vii. Terpenes and Terpenoids    

1. Salkowki’s Test (Triterpenes) - - - 

2. Salkowki’s Test (Terpenoids) + - + 

viii. Saponins & Sapogenins    

1. Froth Test - - + 

ix. Cardiac Glycosides    

1. Salkowki’s Test (H2SO4 

Test) 
+ - - 

2. Keller-Killiani Test + - + 

Table 1 summarized the total flavonoid content in crude extracts of oyster mushroom fruit, 

mycelia, and spent. The results indicated significant variations in flavonoid levels among the 

different extracts.  
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Oyster mushroom fruit exhibited the highest total flavonoid content at 20.35 mg RE/g extract, 

denoted by the label "a." This suggests that the fruit extract contained a notably higher 

concentration of flavonoids compared to the other extracts.  

In contrast, oyster mushroom mycelia displayed the lowest total flavonoid content at 9.145 mg 

RE/g extract, labeled "b." This indicates a lower concentration of flavonoids in the mycelia 

extract compared to both the fruit and spent extracts. Oyster mushroom spent showed an 

intermediate total flavonoid content of 17.038 mg RE/g extract, also labeled "a," suggesting a 

relatively high concentration of flavonoids similar to that of the fruit extract.  

These findings suggest that the composition of flavonoids varies significantly among different 

parts of the oyster mushroom, with the fruit and spent extracts containing higher levels 

compared to the mycelia extract. This difference in flavonoid content may contribute to 

variations in the biological activities of the extracts, highlighting the importance of considering 

the specific mushroom parts when exploring their potential health benefits. 

Table 2: Total flavonoid content in of oyster mushroom fruit, mycelia and spent crude 

extract 

Sample Total flavonoid content (mg RE/g extract) 

oyster mushroom fruit 20.35a 

oyster mushroom mycelia 9.145b 

oyster mushroom spent 17.038a 

The total flavonoid content (TFC) was determined using the calibration curve of Rutin and 

expressed as milligrams of Rutin Equivalent per gram of extract, denoted as mg RE/g extract 

(Table 2). TFC varied across the samples, with the oyster mushroom fruit exhibiting a TFC of 

20.35 mg RE/g extract, which was not significantly different from the TFC of oyster mushroom 

spent at 17.038 mg RE/g extract.  

Flavonoids, well-known antioxidant constituents of plants, possess a broad spectrum of 

biological and chemical activities, including radical scavenging activity. These compounds 

have been reported to be responsible for the xanthine oxidase inhibitory activities of plants 

through their scavenging or chelating activity (Ghimire, 2011). 

Acute Oral Toxicity 

An in vivo study of the antihyperuricemic activity of oyster mushroom fruit, mycelia, and spent 

was conducted to determine if it would yield parallel results with its in vitro study. However, 

before conducting the in vivo study, an acute oral toxicity test was performed to ensure that the 

extracts themselves were not toxic or harmful to the mice, which would be used as the animal 

model for the study. The mice were administered a starting dose of 2000 mg/kg, and no 

mortality or signs of toxicity were observed for 14 days. 

According to the guidelines set by the OECD (2001a), the extract belonged to hazard category 

5, indicating relatively low acute toxicity hazard, and could be considered safe for consumption 

by the test animals. Moreover, the LD50, or lethal dose, of mushroom extracts needed to kill 

50% of the test animals was estimated to be between 2000 mg/kg and 5000 mg/kg. 
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Induction of Hyperuricemia 

The intraperitoneal injection of potassium oxonate resulted in an increase in serum uric acid 

levels up to 2.5 hours, followed by a relatively rapid decrease until 3.5 hours after injection, as 

shown in Figure 6. This injection significantly elevated uric acid levels from 1 hour to 3.5 hours 

after induction compared to the uric acid levels of the mice prior to induction. Although 

potassium oxonate is the most effective method for inducing hyperuricemia in mice (Stavric & 

Nera, 1978), its effects are time-dependent, and serum uric acid levels eventually return to 

normal levels after a few hours. Treatment must be administered within a time limit to ensure 

that the resulting decrease in serum uric acid levels is due to xanthine oxidase inhibition and 

not solely due to the diminishing effects of potassium oxonate induction. 
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Figure 6: Time-course effect of potassium oxonate on the serum uric acid levels in mice 

The in vivo study conducted indicated that oyster mushroom fruit exhibited the highest 

antihyperuricemic activity, with a mean reduction of 6.68±0.336 mg/dL, as depicted in Figure 

4.5. This result was not significantly different from the antihyperuricemic activity observed 

with oyster mushroom spent, which showed a mean reduction of 7.291±0.29 mg/dL.  

The administration of potassium oxonate significantly induced hyperuricemia (12.22±0.239 

mg/dL) compared to the normal group (2.123±0.101 mg/dL), with a p-value less than 0.0001. 

However, oyster mushroom mycelia appeared ineffective in reducing serum uric acid levels, 

yielding a mean reduction of 11.38±0.137 mg/dL. Notably, a significant reduction in uric acid 

levels was observed only when administered at the higher dose of 200 mg/kg, indicating that 

the antihyperuricemic activity of the treatments was dose-dependent. In contrast, Allopurinol, 

the standard drug, significantly reduced uric acid levels by up to 3.16 mg/dL at a smaller dose 

of 10 mg/kg (p<0.0001). Despite the effective antihyperuricemic activity demonstrated by 

oyster mushroom fruit and spent, it was not as potent as Allopurinol, as revealed in the in vivo 

experiment. 
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Figure 7:  Effects of allopurinol, fruit, mycelia and spent crude extract on serum uric 

acid levels 1 hour after drug administration on mice with potassium oxonate-induced 

hyperuricemia. *p<0.05, **p<0.01, ****p<0.0001 when compared to the hyperuricemic 

group, ####p<0.0001 when compared to normal group 

 

5. CONCLUSION 

The qualitative bioactive screening of oyster mushroom fruit and spent revealed the presence 

of significant xanthine oxidase inhibitory compounds, including catechin, coumarin, and 

quercetin, confirming their potential antihyperuricemic properties. The extraction process 

using ethyl acetate and methanol proved effective in capturing a wide range of polar and non-

polar bioactive constituents from both mushroom samples. Moreover, the xanthine oxidase 

inhibitory assay demonstrated considerable activity in all tested samples, with oyster 

mushroom fruit exhibiting the highest inhibition, followed by mycelia and spent. The results 

underscore the therapeutic potential of oyster mushrooms in managing conditions like gout and 

highlight the importance of exploring agricultural by-products for medicinal purposes. 

 

6. RECOMMENDATIONS 

 Further Identification of Bioactive Compounds: Given the presence of unidentified 

bioactive compounds in both mushroom fruit and spent, further analysis and 

characterization are warranted to elucidate their pharmacological properties and potential 

synergistic effects. 

 Optimization of Extraction Techniques: Continual refinement of extraction methods may 

enhance the yield and specificity of bioactive compounds, optimizing the antihyperuricemic 

activity of oyster mushroom extracts. 

 In Vivo Studies: While the in vitro assays provided valuable insights into xanthine oxidase 

inhibition, comprehensive in vivo studies are necessary to evaluate the efficacy and safety 

of oyster mushroom extracts in animal models, considering factors like dose-response 

relationships and long-term effects. 
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 Exploration of Formulation Strategies: Developing novel formulations, such as 

encapsulation or nanoformulation, could improve the bioavailability and stability of 

mushroom extracts, facilitating their incorporation into therapeutic regimens for 

hyperuricemia management. 

 Quality Control of Standard Drugs: The assessment of the purity and composition of 

standard drugs like allopurinol is crucial for ensuring accurate comparison with natural 

extracts, highlighting the need for stringent quality control measures in experimental 

studies. 
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