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It is a medium to large-sized tree, distributed in the tropical

and sub-tropical region of India. Traditionally, T. chebula is

used to cure several ailments such as fever, cough, diarrhea,

gastroenteritis, skin diseases, candidiasis, urinary tract infection

and wound infections (Kirtikar and Basu, 1987; Anonymous,
1999). T. chebula is reported to possess anti-cancerous,

antioxidant, hypolipidemic, hepatoprotective, antidiabetic and

immunomodulatory activity (Khanna et al., 1993; Lee et al.,

2005, 2007; Tasduq et al., 2006). The fruits from T. chebula

appear to have evolved as complex antibiotic compounds

that have shown activity against bacteria (Inamdar et al., 1959;

Phadke and Kulkarni, 1989; Kim et al., 2006) and virus like

Herpes simplex virus type-1 and Cytomegalovirus (Yukawa et

al., 1996). Therefore, in the present study primary metabolites

from leaves, stems, seeds and fruits of Terminalia chebula

have been evaluated.

MATERIALS AND METHODS

Plants parts (stem, leaves, fruits and seeds) of T. chebula were

collected from Jabalpur district in Madhya Pradesh, India. The

plants were identified and a voucher specimen was deposited

to the Herbarium, Botany Department, University of Rajasthan,

Jaipur (RUBL No: 20823). The various plant materials were

separately washed with running water to remove dust, shade

dried and powdered with motar and pestle.

The quantitative estimation of primary metabolites was carried

out using different protocols. The powdered plant parts viz,

leaves, stems, seeds and fruits of T. chebula was used for

analysis of carbohydrate (Dubois et al., 1956), protein (Lowry

et al., 1951), lipids (Jayaraman, 1981), starch (Dubois et al,

1956) and phenol (Bray and Thorpe, 1954) respectively.
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INTRODUCTION

Plants have been used as an important element of indigenous

medical systems since ancient times. The role of plants in

medicine is expanding beyond their tradition and continuing

its role as a pharmacopoeia. It has been confirmed by WHO

that herbal medicines serve the health needs of about 80

percent of the world’s population (Jones, 1996). Several

important drugs used in modern medicine like taxol,

vinblastine and vincristine have come from medicinal plant

studies. Natural products play an important role in the field of

new drugs research and development, because of their low

toxicity, easy availability and cost-effective (Balandrinn et al.,

1985).

In plants as a result of metabolic processes, many different

types of organic compounds or metabolites are produced.

These metabolites are grouped into primary and secondary

metabolites that provide an invaluable resource that have been

used to find new drug molecules (Cowan, 1999). Secondary

metabolites are synthesized by the plants as part of the defense

system of the plant. Unlike secondary metabolites, primary

metabolites are found throughout the plant kingdom (Taiz

and Zeiger, 2006). The primary metabolites like chlorophyll,

amino acids, nucleotides, simple carbohydrates or membrane

lipids, play recognized roles in photosynthesis, respiration,

solute transport, translocation, nutrient assimilation and

differentiation. Primary metabolite also acts as a precursor for

bioactive compounds used as therapeutic drugs (Tatsuta and

Hosokawa, 2006).

Terminalia chebula Retz, commonly known as black

myrobalan and haritaki, belongs to the family Combretaceae.
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S.No. Plant parts used Carbohydrates Starch Lipid Protein Phenol

1 Leaf 6.65 7.12 68.00 44.40 29.51

2 Stem 4.21 3.94 21.13 32.17 68.32

3 Seed 3.80 6.43 29.36 22.62 72.46

4 Fruit 5.13 2.30 72.20 39.77 21.39

Table 1: Yield content (mg/gdw) of primary metabolites of T. chebula

Figure 1: Yield content od sugar from various parts of T. chebula
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Figure 2: Yield content of starch from various parts of T. chebula

RESULTS AND DISCUSSION

In the present investigation, T. chebula was evaluated

quantitatively for the analysis of total soluble sugar, starch,

lipid, protein and phenol. The various plant parts (leaf, stem,

fruit and seed) of T. chebula varied in composition of primary

metabolites studied.

Carbohydrates, the products of photosynthetic activities are

primary plant chemicals of complex organic nature and used

in the metabolism of various organic reactions. Sugars are

reported to possess freeze resistance in plants (Ashworth et

al., 1993). Some derivatives of sugars are even active against

mutagenic cells (Terumocrap, 1985). In the present study, the

leaves of T. chebula showed maximum content of sugar (6.65

mg/gdw), followed by fruit, stem and seed (Fig. 1). Similarly,

higher content of sugar was reported in the leaves of M. indica

(126 mg/gdw) (Vijayvergia and Shekhawat, 2009) and S.

anacardium (56.33 mg/gdw) (Sharma et al., 2010) respectively.

Starch is an essential component of food providing a large

proportion of the daily calorific intake. Starch has been used

in both food and non-food products for centuries. The major

sources of starch for man’s use are the cereals, but roots and

tubers are also important (Tester and Karkalas, 2001). It is
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Figure 4: Yield content of protein from various parts of T. chebula
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Figure 5: Yield content of phenol from various parts of T. chebula
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Figure 3: Yield content of lipid from various parts of T. chebula

important in non-food uses such as in adhesives, cosmetic

formulation and as diluents (Patel and Hopponen, 1966). In

T. chebula, starch content was maximum in leaves (7.12 mg/

gdw) as compared to other parts studied (Fig. 2). In similar

investigation by Vijayvergia and Shekhawat (2009), starch was

reported to be higher in stems of M.indica (54 mg/gdw ).

The maximum amount of lipids was observed in fruits of T.

chebula (72.20 mg/gdw) while minimum content was observed

in stems (21.36 mg/gdw) (Fig. 3). In earlier studies, lipids were

reported to be higher in the leaves (46.0 mg/gdw) of M. oleifera

(Sharma et al., 2010) and the roots (39.0 mg/gdw) of C.

quadrangularis (Vijay and Vijayvergia, 2007). Lipids have been
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used in the compounding of pharmaceutical and cosmetic

preparations since the beginning of recorded history. In

modern therapeutic treatments, nanoparticles and liposomes

are being used to develop delivery systems that are convenient

and effective for tackling problems in disease treatments

(Khurana et al., 2009). Various lipids and related compounds

have been extensively studied for their growth inhibitory effect

on pathogenic strains (Meng et al., 2000; Deans and Svoboda,

1989).

Proteins are complex nitrogenous organic substances that

are one of the most important plant products to man. Apart

from this, the protein hydrolysates from various sources are

reported to possess antioxidant activity (Pena- Ramos and

Xiong, 2003; Suetsuna, 2000). Higher content of protein was

observed in leaves of T. chebula (44.40 mg/gdw) followed by

fruit, stem and seed (Fig. 4). This is in agreement with

Vijayvergia and Shekhawat (2009), were higher content of

protein was reported in leaves of M.indica (64 mg/gdw).

Plant phenols are a group of natural products with variable

structures that are well known for their beneficial effects on

health long before their isolation. They have been reported

from various plant species to possess significant antimicrobial

and antioxidant activities (Ruberto et al., 2000). The phenol

content was maximum in seeds of T. chebula (72.46 mg/

gdw). The fruits of T. chebula showed minimum amount of

phenols (21.39 mg/gdw) (Fig. 5). Vijayvergia and Vijay (2007)

reported higher content of phenols in roots (45 mg/gdw) of

C.aegtptiaca.
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