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ABSTRACT

Polysaccharides extracted from Armillaria Mellea by Ultrasonic assisted method was studied in this paper. Single 
factor and orthogonal experiments were used to determine the optimum extraction conditions. The content of 
polysaccharides in Armillaria Mellea was determined by phenol sulfuric acid colorimetry. The optimum extraction 
conditions were as follows: the extraction time was 30s, the ultrasonic power was 200 W, the ratio of the material 
to liquid was 1:20. The extraction rate of the total polysaccharide in the Armillaria Mellea could reach 3.17% under 
the optimum conditions.  

 KEYWORDS 

Armillaria Mellea, Ultrasonic-assisted Method, Extraction, Polysaccharide.

1. INTRODUCTION

Wild mushroom (armillaria mellea) is also called Armillaria mellea. It is a 

kind of extremely important fungus at medicinal and food in our country. 

The major chemical constituents of Armillaria mellea include proteins, 

amino acid, lipid compounds, and purine derivatives. Armillaria mellea is 

enriched with trace elements, such as Copper, Iron, Zinc, Manganese and 

other nutrients vitamin C, and so on. Armillaria mellea has an effect on 

antiapoptosis and antioxidation, treating with epilepsy, hypoglycemic, 

lumbocrural pain and rickets. People can prevent poor eyesight, night 

blindness and dry skin by eating it daily [1-3]. It also builds up the ability 

of resist infection in respiratory and digestive tract [4].  

Polysaccharide (polysaccharide) is widely distributed in animals, plants 

and microorganisms [5]. It contains more than ten monosaccharides units 

joined by glycosidic bonds, natural polymers, which contains ketone and 

aldehyde. The polysacchanae has many kinds of bioactivities, such as anti-

tumor, anti-aging, anti-oxidative, anti-inflammation and 

immunomodulating, and so on [6-9]. Using polysaccharide extracted from 

Armillaria mellea may be a bright prospect in the future. It has profound 

action at foodstuffs and pharmaceuticals. Accordingly, it’s significant for 

using Armillaria mellea as material to extract polysaccharide. 

The extraction methods of natural products mainly include hot water 

extraction, enzymolysis, microwave-assisted and micro-pressure, etc [10-

13]. But these methods need to consume a long time. Ultrasonic-assisted 

extraction (Ultrasonic-assisted extraction, UAE) utilizes the ultrasound 

generated by cavitations, vibration wave and stirring to destroy the cell 

wall. It can lead the solvent to reach the interior of entire cell, accelerate 

the movement of molecules and increase the dissolution of effect 

constitutes [14]. Therefore, compared with other methods the rate of 

abstraction can be greatly improve, and the time can be shorten. This is an 

effective extraction method. 

2. EXPERIMENTAL

2.1 Materials and chemicals 

Armillaria Mellea were purchased from local market. Armillaria Mellea 

was dried and smashed to powder, and then kept at 3–7℃ in a refrigerator 

until used. All other chemicals used in this experiment were analytical 

reagent grade and purchased from local chemical suppliers in China. 

2.2 UAE of polysaccharides from Armillaria Mellea 

For the UAE experiments, 2 g of dried Armillaria Mellea powder was mixed 

with an appropriate amount of distilled water in a 100 ml flask with three 

necks. Experiments were performed using Xianghu Microwave & 

Ultrasonic & UV Combination Instrument (XH-300UL, Xianghu,China) was 

extracted with water, and a fivefold volume of ethanol was added into the 

concentrated solution for precipitating polysaccharide. Based on previous 

research, the orthogonal matrix method was used for optimizing the 

extracting condition. The content of polysaccharide in the extract was 

determined by phenol-sulfuric acid method, at 490 nm. The linear 

equation was A=0.0297 C-0.0113 with correlation coefficient of 0.9999. 

The content of polysaccharide in the extract and the yield of 

polysaccharide in Armillaria Mellea were calculated by the following 

equations: 

Polysaccharide content in the extract % (w/w)=
concentration×diluted times× sample volume

sample weight
× 100% 

Polysaccharide yield % (w/w)=
Polysaccharide content× the extract weight

Armillaria Melle weight (2g)
×

100% 

3. RESULTS AND DISCUSSION

3.1 Effect of extraction time on polysaccharide yield 

The effect of extraction time on the polysaccharide yield was shown in Fig. 

1. Different extraction times were tested, and other extraction conditions

were kept as follows: ultrasonic power was 120W, and the ratio of 

material to solution was 1:20 (g/mL). The polysaccharide yield was 

rapidly increased as the extraction time from 15s to 30s. A maximum yield 

2.34% was achieved. With the further increase of extraction time, the yield

was decreased. The results indicated that the optimum time of extraction 

was 30s. 
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Figure 1: Effect of different extraction time of polysaccharide yield 

3.2 Effect of ultrasonic power on polysaccharide yield 

The effect of ultrasonic power on the polysaccharide yield was shown in 

Fig. 2. Different ultrasonic power were tested, and other extraction 

conditions were kept as follows: the extraction time was 30s, and the ratio 

of material to solution was 1: 20 (g/mL). The polysaccharide yield was 

rapidly increased as the ultrasonic power from 100W to 200W. A 

maximum yield 2.16% was achieved. With the further increase of 

ultrasonic power, the extraction yield of polysaccharide was decreased. 

The results indicated that the optimum ultrasonic power was 200W. 

Figure 2: Effect of different ultrasonic power of polysaccharide yield 

3.3 Effect of the ratio of material to solution on polysaccharide 

yield 

The effect of the ratio of material to solution on the polysaccharide yield 

was shown in Fig. 3. Different the ratio of material to solution were tested, 

and other extraction conditions were kept as follows: the extraction time 

was 30s, the ultrasonic power was 200W. The polysaccharide yield was 

rapidly increased as the ratio of material to solution from 1: 10 (g/mL) to 

1: 20 (g/mL). A maximum yield 2.56% was achieved. With the further 

increase of the ratio of material to solution, the extraction yield of 

polysaccharide was decreased. The results indicated that the optimum 

ratio of material to solution was 1: 20 (g/mL). When the solvent was little, 

the raw material couldn't be fully dissolved. With the increase of solvent 

volume including Armillaria Mellea and solvent，the extraction rate of 

polysaccharide was also increased. However, the excessive amount of 

solvent led to the reduction of ultrasonic absorption of materials and the 

dissolution of incomplete polysaccharides. 

Figure 3: Effect of different the ratio of material to solution of 

polysaccharide yield 

3.4 Orthogonal experiment 

The design of three levels orthogonal experiment and the results of 

extracting polysaccharide from Ginkgo biloba leaves were shown in Table 

1 and Table 2, respectively. 

Table 1: Factor and level of experiment 

Level 
Factor 

A 

ultrasonic power (W) 

B  

extraction time (S) 

C 

Armillaria Mellea : water (g/mL) 

1 100 15 1:15 

2 200 30 1:20 

3 300 45 1:25 
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Table 2: Design and results of orthogonal experiment L 9 (33) 

Test no. Factor 

extraction yield (%) 
A 

ultrasonic 

power (W) 

B  

extraction time (S) 

C 

Armillaria Mellea : water 

(g/mL) 

1 1 1 1 2.34 

2 1 2 2 2.52 

3 1 3 3 2.19 

4 2 1 2 2.72 

5 2 2 3 1.92 

6 2 3 1 2.37 

7 3 1 3 1.97 

8 3 2 1 1.58 

9 3 3 2 3.00 

K1j 2.35 2.34 2.10 

K2j 2.34 2.01 2.75 

K3j 2.18 2.52 2.03 

R 0.17 0.51 0.72 

R order     C > B > A 

Best 

level 
A1 B3 C2 

The results indicated that the primary influencing factor (R value) in the 

extraction yield of polysaccharide was the ratio of material to solution, and 

the optimum condition was A1B3C2. The optimum condition was the ratio 

of material to solution 1:20, ultrasonic power 200W and reaction time 30s. 

Under this condition, the yield of polysaccharide extracted from Armillaria 

Mellea was 3.17%. 

4. CONCLUSIONS

Polysaccharides extracted from Armillaria Mellea by Ultrasonic assisted 

method was studied in this paper. The optimum extraction conditions of 

Polysaccharide extracted from Armillaria Armillaria were established. 

Optimum extraction condition of polysaccharide was performed by 

orthogonal experiment. The extraction yield of polysaccharide was 3.17% 

in Armillaria Mellea.  
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