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Abstract-Ash values were determined with a purpose to find out the total amount and inorganic solutes present 

in the plant material. Four species of genus Terminalia (Terminalia cuneata, Terminalia bellirica, Terminalia 

chebula and Terminalia catappa) was studied for the for determining ash value and percentage method. In 

plant Terminalia cuneata the percentage of total ash were found to be in the increasing order of leaves < bark< 

wood. The percentage of acid insoluble ash content were also found to be in the increasing order of leaves 

<bark < wood. In Terminalia bellirica, in various seasons showed highest range of ash values of total ash. The 

total ash content of leaves Terminalia chebula Retz. ranges from (7.85% to 4%) higher level being observed 

during summer season (8.4%). The total ash content of leaves of Terminalia catappa Linn. ranges from (8.8 

% to 9.3 %). Acid solubility of leaves of the same plant ranges from (6.1% to 6.65 %) higher level of acid 

solubility was observed at summer season (6.65 %). 
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I-INTRODUCTION  

Plants are playing very important role in the life of human beings as; they are the rich source of all the 

essential elements. Quantitative or qualitative determination of mineral elements present in plants is important 

because the concentration and type of minerals present must often be stipulated on the label of a food. On the 

basis of concentration and type of minerals what they contain, the quality of many foods determined and it 

also play a significant role against a variety of degenerative diseases and processes, they may also prevent and 

reduce injury from environmental pollutants and, some minerals are essential to a healthy diet (e.g. Potassium, 

Phosphorus, Calcium, and Sodium) where as some can be toxic (e.g. Lead, Cadmium, Aluminium and 

Mercury,). In the treatment of several health diseases the use of mineral element is found to have been effective 

and used widely. The amount and composition of ash remaining after combustion of plant material varies 

considerably according to the part of the plant, age, treatment etc. The constituents of the ash also vary with 

time and from organ to organ. Ash usually represents the inorganic part of the plant. 

The phytochemical constituents and medicinal properties of most of the medicinal plants were 

recorded in the last few decades by a number of workers (Joshi, 2000; Nudrat and Usha, 2005). 

The genus Terminalia consists of some of the most useful therapeutic plant species worldwide. Many 

species are used to treat cancer and also have antioxidant, anti-inflammatory, analgesic, antibacterial, 

antifungal, antiviral, and antiprotozoal properties. (Giti Shree Das and et.al., 2000),) T. chebula is commonly 

used in Indian Ayurveda for a wide variety of therapeutic purposes and is known as the “king of plants” due 

to its wide variety of medicinal uses. All species of this genus are known for their high antioxidant contents. 

plants of this genus may protect the cell against oxidative stress and thus prevent cancer induction. high 
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antioxidant contents may direct the cell to a prooxidant state and induce apoptosis. Thus, Terminalia spp. has 

the potential to block cancer, as well as treating it once it is established. Various species of Terminalia genus 

are used in the form of herbal medicine and formulations, in treatment of diseases, including headache, fever, 

pneumonia, flu, geriatric, cancer, to improve memory, abdominal and back pain, cough and cold, 

conjunctivitis, diarrhea, heart disorder, leprosy, sexually transmitted diseases, and urinary tract disorders. 

These are reported to possess numerous biological properties, counting: antibacterial, antifungal, 

antiinflammatory, antiviral, antiretroviral, antioxidant, and antiparasitic. (Giti Shree Das,2020).  

Ash values were determined with a purpose to find out the total amount and inorganic solutes present 

in the plant material. Some herbal therapies make use of ash. It is very obvious that ash of any plant does not 

contain any organic material and therefore inorganic salts are used medicinally. It is also interesting to known 

about the different solubility of the components of ash, therefore the solubility of ash in water and hydrochloric 

acid was studied in the present investigation. (Salve S.B., 2013). 

In the present investigation four species of genus Terminalia (Terminalia cuneata, Terminalia bellirica, 

Terminalia chebula and Terminalia catappa) was studied for the for determining ash value and percentage 

method. 

II-MATERIALS AND METHODS 

For the present study, method recommended in pharmacopoeia of India (Anonymous, 1966), and 

British Pharmacopoeia (Anonymous, 1973) were followed for determining ash value and percentage method. 

Preparation of Ash: 

3gm of drug was incinerated in a Silica crucible over the burner. The charred material was heated in muffle 

furnace for six hours at 600-650 0C. The ash formed was white and free from carbon. It was cooled and 

weighed on the ash less filter paper. 

Determination of acid insoluble ash: 

The acid was boiled for 5 minutes with 25ml of dilute hydrochloric acid. Insoluble matter collected in crucible 

or on an ash less filter Paper and washed with hot water, ignited and weight. Percentage of acid insoluble ash 

was calculated with reference to the air-dried drug. 

III-RESULTS AND DISCUSSION 

Terminalia cuneata Roth. 

The total ash of leaves of Terminalia cuneata Roth. were ranges from 6.25 % to 6.8%, higher leave of 

total ash was found in summer season (6.8 %) than winter (6.45 %) and monsoon (6.25 %). Total ash of bark 

showed highest level in summer season (7.55 %) as compared to winter (7.35 %) and monsoon (7.2 %). Total 

ash of wood showed highest level in summer season (9.05 %), than winter (8.65 %) and monsoon (8.5 %). 

The percentage of total ash were found to be in the increasing order of leaves < bark< wood (Table No 1). 

Acid insolubility of ash of leaves of the test plant was highest in summer season (1.7 %) as compared 

to monsoon (1.5 %) and winter (1.4 %). The range of percentage of acid insoluble ash of wood showed slight 

higher than leaves (1.4 % to 2.0 %). Bark showed reading in the range of (1.5 % to 1.7 %). In wood, acid 

insolubility ash showed higher level in summer season (2.0 %) than monsoon (1.4 %) and winter (1.45 %), 
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while in bark of the tree highest acid insolubility of ash was recorded in summer season (1.7 %), than winter 

(1.6%) and monsoon (1.5 %).  The percentage of acid insoluble ash content were found to be in the increasing 

order of leaves <bark < wood (Table No 3 and Graph No. 3). 

Terminalia bellerica Roxb 

It was generally observed that leaves and bark samples of Terminalia bellerica Roxb. collected in 

various seasons showed highest range of ash values of total ash, ie wood (11.55 % to 12.5%) and bark (11.1% 

to 11.35 %) when compared to leaves (i.e. 7.1% to 7.8 %) (Table No 7b). The percentage of total ash content 

of leaves showed highest level in summer season (7.8 %) as compared to winter (7.3 %) and monsoon (6.9 

%). In bark of the same plant total ash content observed higher level at summer i.e. (11.35 %) as compared to 

winter (11.25 %) and monsoon (11.1 %), while in wood total ash ranges from 11.55 % to 12.5 %, highest level 

was observed at summer season (12.5 %) than winter (12.25 %) and monsoon (11.55 %). The percentage of 

total ash content were found to be in the increasing order of leaves < bark < wood. (Table No.1 and Graph 

No.1). 

The acid soluble ash of leaves of test plant was measured, in summer season it was found, 6.0 % in 

winter season it was recorded 5.7 % and in monsoon it was found 5.6 %. In wood, acid soluble ash ranges 

from (9.05 % to 9.85 %), summer season showed higher acid solubility i.e. 9.85 %, as compared to other 

seasons. The bark showed acid soluble ash from 9.05% to 9.35%, higher being was observed in summer season 

(9.35 % as compared to winter (11.25 %) and monsoon (11.1 %). The percentage of acid solubility of ash were 

found to be in the increasing order of leaves < bark < wood. (Table 2 and Graph 2) 

In acid insoluble ash content of leaves of the test plant was measured, it was found highest in summer 

season (1.8 %) than winter (1.7 %) and monsoon (1.5 %). The bark showed acid insoluble ash content in the 

range of (1.95 % to 2.05 %), the higher level was observed in monsoon (2.05 %), as compared to summer (2.0 

%) and monsoon season (2.5 %) and high acid insolubility was found in the season of (2.65 %) and summer 

in the season of winter it was found (2.55 %). The percentage of acid insolubility was found in the increasing 

order of < bark <wood leaves (Table No 3 and graph No 3). 

Terminalia chebula Retz. 

The total ash content of leaves Terminalia chebula Retz. ranges from (7.85% to 4%) higher level being 

observed during summer season (8.4%), than winter (8.0 %) and monsoon (7.85 %). In bark, total ash content 

was highest in the season of summer (11.35 %) which was compared to winter (11.3 %) and monsoon (11.1 

%), while in wood, it was observed highest total ash content in the season summer (12.45 %) compared to 

monsoon (12.15 %) and winter (12.2 %). The percentage of total ash content were found to be in the increasing 

order of leaves < bark < wood (Table No 1). The acid solubility of ash of leaves of test plants ranges from (5.3 

% to 5.75 %), where, in the season of monsoon and winter it was found approximately same content (5.3 %) 

and in summer season it was 5.75 %, which was highest. In bark, of the same plant, acid soluble ash ranges 

from (8.5 % to 8.7%), maximum solubility observed at winter Season (8.7%), than monsoon and summer (8.5 

%). Wood showed maximum acid Soublity in summer season (9.6%), than monsoon (9.4 %) and winter (9.3 
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%). e percentage of acid soluble ash content were found to be in increasing order of leaves < bark < wood. 

(TableNo.2) 

The acid insoluble ash concentration of leaves of the test plant showed maximum at monsoon season 

(2.45 %) than winter (2.4 %) and summer (2.35 %). The acid insoluble ash content of bark ranges from (2.6 

% to 2.85 %), maximum insolubility summer season (2.85 %) than monsoon and winter season (2.6 %), while 

percentage of acid insolubility ash of wood was found highest in winter season (2.9 %), as compared to 

summer (2.85 %) and monsoon (2.75 %). The percentage of acid insoluble content were found to be in the 

increasing order of leaves < bark < wood (Table No 3 and graph No 3). 

Terminalia catappa Linn. 

The total ash content of leaves of Terminalia catappa Linn. ranges from (8.8 % to 9.3 %), higher level 

of total ash content was observed in the season of summer (9.3 9%) than winter (9.05 %) and monsoon (8.8 

%) which was observed lowest, while bark show higher content of total ash in summer season, (11.65%) 

compared to winter (11.35 %) and monsoon (11.0 %). In wood, the total ash content was highest in the season 

of summer (11.35 %) it was followed by winter (11.15 %) and monsoon (10.75 %). (Table No 1). Acid 

solubility of leaves of the same plant ranges from (6.1% to 6.65 %) higher level of acid solubility was observed 

at summer season (6.65 %) as compared to winter (6.45 %) and monsoon (6.1 %). The percentage of acid 

solubility of wood was high in the season of winter and summer (9.45 % and 9.4 %) respectively, which was 

followed by monsoon season (9.15 %). The percentage of acid solubility of bark was higher in winter (9.7 %) 

as compared to summer (9.35 %) and monsoon (9.25 %). The acid insolubility ash of leaves showed maximum 

solubility at monsoon (2.7%) Followed by summer and winter (2.65 % and 2.6%) respectively. The percentage 

of acid Insoluble ash of bark was higher in summer (2.3%) as compared to monsoon (1.75 %) and winter (1.65 

%). The wood show acid insolubility of ash in the range of (1.1 % to 1.95 %), Where in the season of summer 

it was recorded highest (1.95 %) compared to season winter (.7%) and monsoon (1.1 %). The percentage of 

total ash, acid solubility of ash and acid insolubility of ash it was found leaves < wood < bark, in case of acid 

solubility of ash, the increasing order is like leaves< wood< bark and the increasing order of acid insolubility 

of ash was noted as wood <bark < leaves. (Table No. 3and graph No 3). 

Tambe S.S. and et.al., (2012), determined seasonal variation of total ash, acid soluble ash and acid 

insoluble ash of leaves, wood and bark of Butea monosperma, Madhuca indica and Syzygium cumini, which 

are medicinally important plants.  comparative account of total ash, acid soluble ash and acid insoluble ash 

content of bark of Butea monosperma showed high level of total ash (range 14.15 to 17.6 %) and low level of 

total ash of wood of Madhuca indica (range 5.05 to 6.85 %). The acid soluble ash showed higher level of bark 

of Butea monosperma (range 6.3 to 6.65 %) and lower in leaves of Syzygium cumini (range 0.8 to 2.75 %). 

Comparative account of acid insoluble ash of bark of Butea monosperma showed higher (range 9.6 to 13.5 %) 

and lower in the wood of Syzygium cumini (range 3 1 to 5.15 %). 

Kadam V.B. and et.al., (2013) studied the seasonal variation of total ash, acid soluble ash and acid 

insoluble ash have been investigated leaves, wood and bark of Sesbania rostrata, Sesbania exaltata and 

Sesbania seaman, which are medicinally important. Comparative account of total ash, acid soluble ash and 

acid insoluble ash content of bark of Sesbania rostrata showed high level of total ash (range 7.98 % to 8.70 
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%) and low level of total ash of leaves of Sesbania sesban (range 6.34 % to 6.78 %). The acid soluble ash 

showed higher level of bark of Sesbania rostrata (range 7.45 % to 7.74 %) and lower in wood of Sesbania 

sesban (range 2.62 % to 2.83 %). Comparative account of acid insoluble ash of bark of Sesbania rostrata 

showed higher (range 1.91 % to 2.24 %) and lower in the wood of Sesbania sesban (range 0.37 % to 0.58 %). 

The seasonal variation of total ash, acid soluble ash and acid insoluble ash have been investigated leaves, 

wood and bark of Sesbania grandiflora, Sesbania bispinosa and Sesbania cannabina, Comparative account 

of total ash, acid soluble ash and acid insoluble ash content of bark of Sesbania grandiflora showed high level 

of total ash ( range 11.8 to 12.1 % ) and low level of total ash of leaves of Sesbania cannabina ( range 4.9 to 

5.6 % ) .The acid soluble ash showed higher level of bark of Sesbania grandiflora ( range 8.15 to 8.7 % ) and 

lower in leaves of Sesbania cannabina ( range 3.75 to 4.05 % )(Kadam V.B.,2009).  

Table No. 1:  Determination of ash values of species of Terminalia (Total ash (%)) 

Plant parts Season Total ash (%) 

 
Terminalia 

cuneata 

Terminalia 

bellirica 

Terminalia 

chebula 

Terminalia 

catappa 

Leaves Summer *6.8 7.8 8.4 9.3 

Monsoon 6.25 7.1 7.85 8.8 

Winter 6.45 7.4 8.0 9.05 

Wood Summer 9.05 12.5 12.45 11.35 

Monsoon 8.5 11.55 12.15 10.75 

Winter 8.65 12.25 12.2 11.15 

Bark Summer 7.55 11.35 11.35 11.65 

Monsoon 7.2 11.1 11.1 11.00 

Winter 7.35 11.25 11.3 11.35 

* The mean of two years readings. 

 

Fig No. 1: Total Ash (%) of Terminalia species 
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Table No. 2: Determination of ash values of species of Terminalia (Acid soluble (%)) 

Plant parts Season Acid soluble (%) 

Terminalia 

cuneata 

Terminalia 

bellirica 

Terminalia 

chebula 

Terminalia 

catappa 

Leaves Summer *5.1 6.0 5.75 6.65 

Monsoon 4.75 5.6 5.3 6.1 

Winter 5.05 5.7 5.3 6.45 

Wood Summer 7.25 9.85 9.6 9.4 

Monsoon 7.05 9.05 9.4 9.15 

Winter 7.2 9.7 9.3 9.45 

Bark Summer 5.85 9.35 8.5 9.35 

Monsoon 5.7 9.05 8.5 9.25 

Winter 5.75 9.3 8.7 9.7 

* The mean of two years readings. 

 

Fig No. 2: Acid soluble Ash (%) of Terminalia species 

 

 

Table No. 3:  Determination of ash values of species Terminalia (Acid insoluble (%)) 

Plant parts Season Acid insoluble (%) 

Terminalia 

cuneata 

Terminalia 

bellirica 

Terminalia 

chebula 

Terminalia 

catappa 

Leaves Summer *1.7 1.8 2.35 2.65 

Monsoon 1.5 1.5 2.45 2.7 

Winter 1.4 1.7 2.4 2.6 

Wood Summer 2.0 2.65 2.85 1.95 

Monsoon 1.4 2.5 2.75 1.1 

Winter 1.45 2.55 2.9 1.7 

Bark Summer 1.7 2.0 2.85 2.3 

Monsoon 1.5 2.05 2.6 1.75 

Winter 1.6 1.95 2.6 1.65 

* The mean of two years readings. 
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Fig No. 3: Acid Insoluble Ash (%) of Terminalia species 
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