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Abstract 

The coconut palm is a monocot perennial member of the Arecaceae family. The present study was conducted to 

evaluate the pharmacognostic and phytochemical aspects of haustoria of three varieties of coconut: Chowghat 

orange dwarf (COD), Malayan green dwarf (MGD), and West coast tall (WCT). Phytochemical screening 

reveals that COD haustorium is enriched with a variety of phytochemicals such as alkaloids, phenols, terpenoids 

and saponins. 
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Introduction 

Cocos nucifera L., commonly known as coconut palm belongs to the family  Arecaceae also known as Palmae, is 

one of the most useful plants which is grown throughout tropical regions. A coconut palm can be mainly grouped 

into two major classes, the Tall and Dwarf based on certain characteristics like stature, growth characteristics of 

the tree, and precocious nature of flowering and nut characters. Tall varieties often have a life span of 70 years or 

more. The tall forms flower in about eight years. West Coast Tall (WCT) is the most common tall coconut 

variety cultivated commercially. The dwarf varieties often live for 30 years and flower about three to four years 

after planting. The important dwarf varieties cultivated are Chowghat Orange Dwarf (COD), Malayan Green 

Dwarf (MGD) etc. In Sanskrit, the coconut is called kalpa vriksha (a mythological tree supposed to grant desires) 

because of its versatile contribution to mankind. Different products obtained from the coconut tree include tender 

coconut water, coconut leaves, husk fibre, raw kernel, copra, coir pith, coconut oil, coconut cake, coconut toddy, 

coconut shell, and wood -based products[1]. One of the lesser utilized products of coconut palm is its haustorium. 

It is also known as a coconut apple. Coconut haustorium is a soft spongy mass of tissue formed inside the 

coconut fruit cavity during the process of its sprouting. Haustorium consists of two distinct parts; the outer 

yellow portion is oil rich and the inner white portion is carbohydrate rich. Previous studies have shown that 

coconut haustorium contains carbohydrates, proteins, minerals, alkaloids, polyphenols and growth promoting 

substances[2]. Though attempts have been made to assess the medicinal properties of coconut haustorium, a 

systematic study on the pharmacognostic and phytochemical aspects of haustorium is lacking. In view of this, 

the present study has been conducted to compare the physico-chemical and phytochemical parameters in the 

haustoria of three coconut varieties such as Chowghat Orange Dwarf (COD), Malayan Green Dwarf (MGD) and 

West Coast Tall (WCT). 

 

Materials and Methods 

Collection of samples 

Three varieties of coconut such as Chowghat Orange Dwarf (COD), Malayan Green Dwarf (MGD) and West 

Coast Tall (WCT) were collected from a local plantation in Thiruvananthapuram, Kerala, India. Nuts of identical 

size and weight were selected and placed in horizontal rows, two-third of each nut covered with soil, and 

moisture was maintained by periodic watering.  

The nuts were regularly monitored for germination. The appearance of the shoot tip on the surface of the 

perianth was noted as the initial day of germination.  Sprouted nuts, 60 days after germination were selected for 

the study. Germinated nuts were dehusked and the nuts were broken carefully to remove the haustoria from the 

shell which was then sliced into thin pieces. The sliced samples were initially shade dried for 3-4 days and then 

oven- dried at 300C for 30 minutes. The dried samples were ground and powdered. The powders were stored in 

air-tight containers and used for the study. 
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Fig 1: Coconut haustorium 

 

Organoleptic study 

Organoleptic characters such as colour, odour, taste and nature of three varieties of coconut haustoria powder 

were evaluated according to standard methods of analysis[3,4]. 

 

Physico-chemical analysis 

Physico-chemical parameters such as loss on drying, total ash, acid insoluble ash, acid soluble ash, water soluble 

ash, water insoluble ash, sulphated ash, water soluble extractives, alcohol soluble extractives and pH were 

investigated as per standardized methods[5,6,7,8]. 

 

Phytochemical analysis 

Serial extraction: 20 g of dried coconut haustoria powders were cold extracted with 200 ml of solvents such as 

petroleum ether, chloroform, ethyl acetate, methanol and distilled water. The extracts were maintained in a 

shaker for 2 days and then filtered. The extracts thus obtained were concentrated and the crude samples were 

used for further analysis. 

Qualitative and quantitative analysis of phytochemicals such as alkaloids, phenols, flavonoids, terpenoids and 

saponins were conducted using standard protocols [9, 10, 11, 12, 13, 14, 15]. 

 

Results and Discussion 

Organoleptic study 

The term organoleptic means that ‘impression on the organs’. It refers to the methods of analysis like colour, 

odour, taste, nature etc. Significant differences were found in the colour of the haustoria powder of the three 

coconut varieties. WCT varied in odour and taste from that of the other two varieties (Table 1). 

 

Table 1: Organoleptic characters of haustoria of the three coconut varieties 
 

Sl. No. Characters COD MGD WCT 

1 Colour Ecru beige Deep amber Cocoa  brown 

2 Odour Sweet Sweet Toasted and nutty 

3 Taste Milky Milky Sour 

4 Nature Non-flowing Non-flowing Non-flowing 

 

Physico-chemical analysis 

The results of physico-chemical analysis of haustoria of the three coconut varieties are shown in Table 2. 

Loss on drying was determined by heating the haustoria powder below its melting point and it includes all 

volatile matter including water content and solvents. It is therefore the measure of moisture content in the 

powder sample. The percent loss on drying was found to be less in the three haustoria powder in which COD had 

the highest loss of 7% followed by WCT and MGD of 6% loss each. Reduced moisture is used for convenience 

in packaging or shipping of a powdered food product to protect from microbes [16]. The total ash content of 

coconut haustorium varied among the three varieties. Total ash and acid soluble ash was found to be highest in 

COD and least in WCT. Total ash and acid-insoluble ash contents are important in evaluating the quality as well 

as purity of a food product since it represents the total mineral content [17]. Hence as per the ash content, COD 

was likely to contain more minerals. The total ash includes both physiological ashes derived from the plant tissue 

and non-physiological ash which is often from environmental contaminations such as sand and soil whereas 

acid-insoluble ash only contains silica materials. The water-soluble ash is used to determine the amount of 

inorganic compounds present in the material. COD (1%) had the highest content followed by WCT (0.4%) and 

MGD (0.3%). The sulphated ash denotes the content of inorganic impurities in an organic substance [18]. In that 

way, MGD (1.8%) had the highest impurities and COD (0.5%) was found to have the least amount of impurities. 
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Extractive values are indicative amounts of the active constituents in a plant material when extracted with a 

particular solvent. Water extractive values of WCT, MGD and COD were found to be 30%, 6% and 13% 

respectively and their alcohol extractive values were 19%, 20% and 20% respectively. All three varieties were 

found to have acidic pH in which WCT with the most acidic pH of 3.97 followed by COD (4.90) and MGD 

(4.97). Acidic food is more likeable to preserve, as the toxins formed by the deadly organism causing botulism 

are inhibited [19]. Hence it is clear that all the varieties have suitable pH for a preserved food item. 

 

Table 2: Physico-chemical analysis of haustoria of the three coconut varieties 
 

Sl. No. Characters COD MGD WCT 

1 Loss on drying (%) 7 6 6 

2 Total ash (%) 7 5 2 

3 Acid-insoluble ash (%) 1.2 1.6 0.5 

4 Acid-soluble ash (%) 5.8 3.4 1.5 

5 Water-soluble ash (%) 1 0.3 0.4 

6 Water-insoluble ash (%) 6 4.7 1.6 

7 Sulphated ash (%) 0.5 1.8 1.1 

8 Water soluble extractives (%) 13 6 30 

9 Alcohol soluble extractives (%) 20 20 19 

10 pH 4.90 4.97 3.97 

 

Phytochemical studies 

Phytochemicals are the bioactive compounds that are present naturally in plants. Nowadays these 

phytochemicals have become more popular due to their countless medicinal uses. Phytochemicals play a vital 

role against several diseases such as asthma, arthritis, cancer, etc. Extraction yield (Table 3) shows the 

percentage of yield of crude successive extracts (petroleum ether, chloroform, ethyl acetate, methanol and 

distilled water) of haustoria powders of three coconut varieties. Methanolic extracts of haustoria powders 

exhibited higher yield followed by distilled water. COD haustorium showed the highest yield percentage in all 

the solvents. The highest yield percentage was obtained in COD haustorium methanolic extract (26.95%) 

followed by its distilled water extract (23.55%). 

 

Table 3: Extractive yield percentage of haustoria of three coconut varieties. 
 

Sl No: Solvents COD MGD WCT 

1 Petroleum ether 10.65 6.32 7.64 

2 Chloroform 8.8 4.23 3.87 

3 Ethyl Acetate 9.4 6.56 7.49 

4 Methanol 26.95 19.34 20.65 

5 Distilled water 23.55 17.13 19.26 

 

Qualitative phytochemical screening (Table 4) revealed that flavonoid was absent in all the solvent extracts of 

three haustoria powders. Phytochemicals such as phenols, alkaloids, terpenoids and saponins were present in 

different solvent extracts of three haustoria varieties. More phytochemicals were detected in chloroform, 

methanol and distilled water. 

 

Table 4: Qualitative Phytochemical Screening of three varieties of coconut haustoria 
 

Sl No: Solvents Sample 
Name of phytochemicals 

Alkaloid Flavonoid Phenol Saponin Terpenoid 

 

1 

 

Petroleum ether 

COD + _ _ _ _ 

MGD + _ _ _ _ 

WCT + _ _ _ _ 

 

2 

 

Chloroform 

COD + _ + _ + 

MGD + _ + _ + 

WCT + _ + _ + 

 

3 

 

Ethyl acetate 

COD _ _ + _ _ 

MGD _ _ + _ _ 

WCT _ _ + _ _ 

 

4 

 

Methanol 

COD _ _ + + + 

MGD _ _ + + + 

WCT _ _ + + + 

 

5 

 

Distilled water 

COD + _ + + _ 

MGD + _ + + _ 

WCT + _ + + _ 
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From the quantitative phytochemical analysis, it was clear that chloroform extract contains the highest amount of 

alkaloid 115.5 µg Atropine equivalent/mg extract in COD haustorium (Table 5). 

The concentration of phenol was found to be highest in the methanolic extract of COD haustorium (98.85 µg 

Gallic Acid equivalent/mg extract) (Table 6). Saponin content was higher in the COD variety (34.15 µg 

Diosgenin equivalent /mg extract) when distilled water was used the solvent (Table 7). Terpenoid content was 

found to be highest in chloroform extract of COD haustorium, (90.66 mg/g) (Table 8). 

 

Table 5: Concentration of alkaloid in the coconut haustoria extracts 
 

Sl No: Solvents 
Concentration of alkaloid (µg AE/mg extract) 

COD MGD WCT 

1 Petroleum ether 81.50 47.34 34.16 

2 Chloroform 115.5 82.70 90.14 

3 Distilled water 100.00 64.32 72.61 

 

Table 6: Concentration of phenol in the coconut haustoria extracts 
 

Sl No: Solvents 
Concentration of phenol (µg GAE/mg extract) 

COD MGD WCT 

1 Chloroform 36.71 19.63 21.78 

2 Ethyl acetate 30.00 18.96 21.62 

3 Methanol 98.85 63.27 72.68 

4 Distilled water 83.42 77.64 79.21 

 

Table 7: Concentration of saponin in the coconut haustoria extracts 
 

Sl No: Solvents 
Concentration of saponin (µg DE/mg extract) 

COD MGD WCT 

1 Methanol 3.2 2.8 2.91 

2 Distilled water 34.15 28.76 33.65 

 

Table 8: Concentration of terpenoid in the coconut haustoria extracts 
 

Sl No: Solvents 
Concentration of terpenoid(mg/g of extract) 

COD MGD WCT 

1 
Chloroform 90.66 84.32 81.65 

2 
Methanol 84.51 74.12 76.82 

 

Conclusion 

According to the physico-chemical parameters analysed, total ash content, acid-soluble ash, water-soluble ash, 

water-insoluble ash and alcohol soluble extractives were found to be highest in the COD haustorium. The 

phytochemical studies revealed that coconut haustorium is rich in phytoconstituents such as alkaloids, phenols, 

saponins and terpenoids. Among the three haustoria samples, COD haustorium contained phytochemicals in 

higher quantities. Hence, from the study, it can be concluded that COD haustorium has potential in disease 

prevention and it must be considered as an important material in phytochemical research. 
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