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The present study confirms the occurrence of Craterellus odoratus in different forest 

of Odisha. The fresh fruit bodies of this mushroom was collected and analysed for 

proximate content and antioxidant properties. A good amount of protein, carbohy-

drate, reducing and non reducing sugars, phenolics, flavonoids, β-carotene, lycopene 

were found in the fresh fruiting bodies of Craterellus odoratus. Analysis of mineral 

content exhibited a good amount of iron content (6490 ppm), calcium (10.20%), So-

dium (0.12%), Phosphorus (0.29%) and magnesium (9.54%). Carbohydrate content 

especially non reducing type was analyzed in dried mushrooms and it was 34.19%. 

The presence of β-carotene and lycopene is also confirmed and it was 0.017 and 

0.016 mg/gm respectively. Overall the analysis shows the usefulness of C. odoratus 

as a good source of minerals and antioxidants and further exploration as therapeutic 

component.  
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Introduction 

Mushrooms are good source of protein, vitamins, fats, 

carbohydrates, amino acids minerals and considered 

as dietary supplements 
1-5

. Edible mushrooms are not 

only the source of nutrients but also reported as the-

rapeutic agents, useful in preventing diseases such as 

cardiovascular diseases, hypertension, hypercholeste-

rolemia and cancer. The preventive properties of mu-

shrooms towards tumor, viral and immunological dis-

orders are due to antioxidant compounds and exopo-

lysaccharides
6-12

.  

Chanterelles belongs to Basidiomycetes
13

 and are of 

ectomycorrhizal in nature
14

. The word “chanterelle” is 

derived from the Greek “kantharos” meaning “cup,” 

“goblet,” or “drinking vessel,” a reference to their 

funnel like shapes 
15

. The present study is based on 

occurrence, nutritional and biochemical analysis of C. 

odoratus which is first ever report from Odisha, India. 

Materials and Methods 
Collection and identification: Healthy, fresh and 

succulent samples were collected from tropical moist 

deciduous and semi evergreen forests from Similipal 

Biosphere Reserve during July-September 2011-12. 

Macroscopic and microscopic examination of pileus, 

stipe, veil, ring, volva, lamellae and gills etc. were 

made to identify species according to the specific 

procedure. All of the assays were performed using the 

entire mushroom fruiting body including stipe. The 

dried procured edible mushrooms were cleaned and 

subsequently dried in the oven at 50
o
C. Dried mu-

shrooms were ground to fine powder (100mesh) and 

stored in air tight plastic containers in room tempera-

ture for further analysis.  

Proximate analysis:  Estimation of protein was 

done at 595nm using Bradford
16

 method. The values 

were expressed in mg per gram of dried sam-

ple.Estimation of total carbohydrate was done by 

phenol sulphuric acid method 
17-18

. Glucose was taken 

as standard and expressed in terms of gm/ 100 gm of 

DW basis. Estimation of reducing sugar was done by 

following dinitrosalicylic acid method 
19

. Estimation 

of non reducing sugar was done by taking the differ-

ence between total carbohydrates and reducing sugar. 

The value was expressed in gm/100gm dry weight of 

the sample
 20

.  

Minerals: Estimation of Ca and Mg was done by ti-

tration method taking EDTA as titrate. Estimation of 

P was done by Vanado phospho molybdate method. 

Estimation of Sodium was done by flame photome-

try
21

 and estimation of Zn, Cu, Co and Cr was done by 

Atomic Absorption Spectrophotometer (Analytik Je-

na) by following the method of Verma and Kesharva-

ni 
22

. 

Antioxidant assay:  

Preparation of extracts: 1gm of each dried mushroom 

sample was mixed with 10ml of methanol. Samples 

were stirred for 15 minutes for effective extraction 

and centrifuged at 3000g for 20 minutes. Supernatants 

were referred to as methanolic extract which was kept 

at 4
o
C until analysis. 

Free radical scavenging activity: The DPPH activity 

was estimated in the methanolic extracts by a colori-

metric method
23

. 1ml of methanolic extract was added 

with 2 ml of DPPH solution (1:2) and incubated for 

30 min. in dark after vigorous mixing. Absorbance 

was measured at 517 nm and scavenging activity of 

each extract on DPPH radical was calculated. Estima-

tion of FRAP assay was done by the method followed 

by Benzie and Strain
 24

 and Athavale et al. 
25

 

Reducing power ability: Each mushroom extract 

(0.5-4mg/ml) in methanol (2.5ml) was mixed with 

2.5ml of 200mM sodium phosphate buffer (pH-6.6) 

and 2.5ml of 1% potassium ferricyanide, and the 

mixture was incubated at 50⁰C for 20 minutes. After 

2.5ml of 10% trichloroacetic acid was added, the 

mixture was centrifuged at 2000 rpm for 10 minutes. 

The upper layer (5ml) was mixed with 5 ml of deio-

nized water and 1 ml of 0.1% ferric chloride, and the 

absorbance was taken at 700nm (Analytik jena) spec-

trophotometer. Ec 50 value was calculated in mg/ml at 

0.5 optical density against reagent blank 
26

. 

Antioxidant components: The total phenolic content 

was determined through Folin phenol method given 

by Singleton & Rossi 
27

. Gallic acid served as stan-

dard. The flavonoid content was estimated by alumi-
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nium chloride method given by Chang et al. 
29

 and 

expressed in terms of quercetin equivalents per gram. 

The concentration of β-carotene and Lycopene in 

mushroom extracts was estimated spectrophotometri-

cally following the method of Nagata and Yamashita 
30

 and Barros et al. 
31

. The quantification of carotenoid 

in the dried mushroom sample was done by following 

the method of Arnon
32

 and expressed in mg/gm. Es-

timation of tannins was done by Folin Denis method 

by Schandrel 
33

 and absorbance was measured at 760 

nm. Tannic acid was served as standard and tannin 

content in the sample was expressed in terms of 

mg/gm. 

Result & Discussion 
 
Species name Craterellus odoratus, Macroscopic 

characteristics: These are peculiar varieties of edible 

mushrooms. Yellowish orange in colour through out 

the fruiting body. The total fruiting body was funnel 

shape. Slippery to touch. Gills and pores are absent. 

Stipe absent. (Fig.1). Habitat: The fruiting body with 

hollow context in a sieve form is present in Baripada, 

Kaliyani forest, Thick woody Semi green forest Late-

rite Gregarious, Distribution: Distributed in most 

parts of Europe, North America, Mexico, Zambia in 

Africa, Italy, Canada, In Asia it is distributed in major 

parts of China, Malaysia, Japan & Philipines. In India 

it is distributed in Himalayas, Solan, Jharkhand, Pun-

jab & Odisha. In Baliguda forest & Kalyani forest of 

Similipal Biosphere and Tiger Reserve. 

At 40µg/ml of concentration of the methanolic extract 

of C. odoratus showed 50% scavenging activity (Fig 

2). Both type of antioxidant assay showed a very good 

activity, FRAP assay revealed 2.39±0.09 mg 

AEAC/gm and DPPH scavenging activity showed 

61.68 % RSA. C. odoratus contains a good amount of 

calcium (10.20%) which is needed for muscle, heart 

and digestive system, builds bone, supports synthesis 

and function of blood cells
34-35

. A rich iron (6490ppm) 

content in the mushroom will  help to prevent 

anaemia 
36-38

. The outcome of various nutritional, 

biochemical and mineral analysis revealed the 

usefulness of C. odoratus as good nutraceutical 

bioagent. 

 

 

 
Figure: 1 Field Photograph of Craterellus odoratus 

mushroom 

 

In the present studies, fruit bodies of C. odoratus had 

good amount of protein (3.66±1.15mg/gm) and car-

bohydrate (35.31g/100g). Microorganisms accumulate 

several types of carotenoids as a part of their response 

to various environmental stresses 
39

. Colorful carotenes 

are used as strong antioxidants and as pigments in 

food. Carotenoids contents imparts the color of mu-

shrooms due to the presence of pigments. C. odoratus 

showed an appreciable amounts of carotenoids i.e. 

0.22± 0.05 mg/gm. β-carotene and lycopene are re-
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sponsible for the clear vision and plays an important 

role in the diet, our sample shows comparatively high 

amount of β-carotene and lycopene than reported by 

Khatua et al. 
40

. Flavonoid content (2.56±0.12mg/gm) 

was even higher as compared to Cantherelles sp. as 

reported by Kumari et al.
41 

(Table: 1) 

Fig-2: Representing radical scavenging of C. odoratus 

Table-1: Representing nutritional and antioxidant 
components in C. odoratus. 

S.

no 

Parameters Values 

1 Protein ( mg/g) 3.66 ± 1.15 

2 Carbohydrate (g/100g) 35.31 ± 5.33 

3 Reducing Sugar (mg/g) 10.80 ± 2.33 

4 Non Reducing Sugar (g/100g) 34.19 ± 5.50 

5 Total Phenolics ( g/100g) 0.13 ± 0.01 

6 Carotenoids (mg/g) 0.22 ± 0.05 

7 AEAC(Ascorbic acid Equivalent 

Antioxidant capacity) mg/gm 

0.63 ± 0.02 

8 DPPH Scavenging (%) 61.68 % 

9 IC 50 (µg/ml) 40.00 

10 FRAP (AEAC mg/gm) 2.39±0.09 

11 Flavonoids (mg/gm) 2.56±0.12 

12 Tannins (mg/gm) 2.95±0.36 

13 β-carotene (mg/gm) 0.017±0.006 

14 Lycopene (mg/gm) 0.016±0.006 

15 Phosphorous (%) 0.29 

16 Sodium (%) 0.12 

17 Calcium (%) 10.20 

18 Magnesium (%) 9.54 

19 Iron( ppm) 6490 

20 Zinc (ppm) 1.10 
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