
INTRODUCTION: 
 Terminalia chebula 1, 2 fruit (TCF) used in Indian systems of 

medicines, grows wild in under nutritious soil under drought 
conditions. TCF is a kayakalpa herbal drug. The quality of a drug is 
assessed by the compliance of the collected / market drug with the 
microscopic and macroscopic characters, identity, purity and 
strength of phytochemicals included under standardization 
parameters in pharmacopoeias. Indian traditional medicines use 
only three TCFs based on maturity and are available in the market. 
There are around 133 natural products isolated from TCFs. The 
susceptibility of phytochemical changes of TCFs is at very higher 
rates in�uenced by temperature, light, moisture, air drying and 
edaphic carbon. This accounts for the high tree to tree variation. 
Within tree variations may be due to tannin increase by unwanted 
animal/ human disturbances to the fruit.  This is re�ected on the 6 

3MS of the fruit during the 6 seasons . Such variations interfere in 
standardization of TCFs. The nutritious TC seeds may grow at any 

time from November'15 to January'15 naturally and yield fruits 
rdstarting from the 3  year and yield healthy fruits from 10 years of age 

up to 70 years.  The autumn �owering TCFs have 6-7 months 
(maximum up to 9 months in closely related spp) fruiting period.  
Since India is a land of rich biodiversity, the reproductive period 
varies widely.  So the present review is conducted with the following 
objectives; Identify and correlate phytochemicals with the seasonal 
MS all over India and managed to provide common correlative table 
to �nd the maturity of TCFs inspite of the above variations since any 
one of the data is lacking in recent scienti�c papers; Speci�c tastes 
accumulate in speci�c fruit parts and 6 different vehicles are 
prescribed in classical texts for intake. The study also correlates this 
concept with the seasonal MS of TCFs which form the basis to 
scienti�cally validate the traditional claims regarding the vehicles; 

6Order the 7 marker compounds based on the MS of TCFs .  This study 
5 uses reproductive data as per FAO which coincide with the data of 

Vindhya Range.
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Research on Terminalia chebula fruits (TCFs) suggest the size and area to be de�nitive markers based on positive 
correlation with tannin alone. Negative correlations exist between roundedness and tannin. There are markers 

other than Tannin in TCFs. So, challenges reside in the selection of TCFs for pharmaceutical purpose amidst 7 Indian geographical types and 
each with 6 stages of maturity (MS). The Phytochemical quantity is susceptible to higher variation interfering with the compliance to 
standardisation parameters. So this review aim to: Identify and correlate phytochemicals with the seasonal MS all over India and provide 
common correlative table to �nd the MS in a view not to miss regional phytochemical analytical results, preclinical and clinical data, done to 
ascertain scienti�cally the Indian traditional claims regarding the uses, since exact MS data is lacking in scienti�c papers; Correlate with 
seasonal regimen; Order the 7 marker compounds based on the MS of TCFs.  
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Chart-1: Representation of published reproductive seasons 
Indian regional TCFs���⁷

DISCUSSION:
Table 1 & 2 describe the identity of 6 MS and highlight the existence 
of an earlier circular order in the geographical �owering  pattern of  
TC trees observed as: West, equatorial west, south west, central 
longtitudinal (Delhi & Kolkatta), north east and north west 
(approximation to a minimum of  3 three months before fruiting) 
respectively. During the maturation of the tree, the amount of 
tannin decrease and the acidity (Chebulic and gallic acid)of the 

33fruits increase . Volatile ethylene release after being fed by animals 
followed by the synthesis of tannins within 30 minutes, is observed 
in the rest of Acacia leaves. Ripener ethylene controls astringency 

34with in fruits . The Phytochemicals present in the extractions are 
found absent in the fresh ripe fruits. The dried fruits signi�cantly 
reduced: diabetic fasting serum glucose than the fresh fruits; serum 

35  cholesterol levels in 16% and 14% respectively . Traditionally the 
astringency reduces the sweet sugar. The same principle is observed 
within fruits (see Table 4). As beetle boring and dryness affect 
considerably, re�ection is in the thermolabile constituents at all 
stages. They are assembled as per research updates in table 3. Gallic 
acid and its metabolites (major being 4-O-Methyl gallic acid) on dry 
distillation get converted to pyrogallol type (white) of tannins. The 
pyrogallols on hydrolysis yield chebulic acid (in mature ripe TCFs, 

36Table 3) and d-galloyl glucose . Non Hydrolysable Tannins  
(condensed type) are phlobatannins or proanthocyanidins 
(�avonoid pigments) that are polymerized or decomposed into red 
coloured substances called phlobaphenes , are in all three stages of 

 9the fruit . They are insoluble in water and indicate the typical 
37brownish-red colour of many plants and drugs . So based on the 

contribution to the colour, the phlobabenes can be assumed to be 
less in �rst three immature stages. On dry distillation they yield 
catechol (for assessment). The high ellagic acids (EAs  found in the 
young TCF show  gradual decrease that in mature full ripe fruits they 
are found only in traces.  The ellagic acids derived from ellagitannins 
are susceptible to thermohydrolytic cleavage and form 
thermolabile chebulagic acid (CLG). So when the temperature 
increase, transformation in to intermediate compounds favour 
gallic acid and chebulin formations i.e., emergence of the 
intermediate ferulic acids decrease the ellagic acid content further. 

38Anthraquinones and Sennosides associated with maturity: 
Anthraquinones C14H8O2 are (9, 10-Anthraquinone/anthracene- 9, 
10-diones/ Benzopyrans/ Carbaldehydes) aromatics derived also 
from phthalic anhydride: yellow - green crystals soluble in acetone. 
But Sennosides-A (SAs) are C42H38O20. Yellow-brown powder with 
a slight odor and taste. M.W: 862.746 g/mol. Solubility in acetone not 
mentioned. The difference is to signify that though both 
compounds are cathartic in nature they are different. SAs contain 
anthraquinone glycosides.  But the colour difference between AQs 
and SAs in particular from yellow-green to yellow-brown crystals 
indicate that one might be a derivative of another under high 
temperatures and light or exposure to air. Correlation of colour with 
the increase in the molecular weight from lower 208 to higher 862 
g/mol levels prove that the additions of AQs may happen during 
maturation (unripe to ripe stages or during drying). Presence of 
most of the compounds in this stage (medium sized fruits) gave 

7maximum and presented with less residue on sieving . This implies 
that the insoluble �bre to be present in less quantity. And 
contribution to the maximum yield is from the moderate presence 
of most of the phytochemicals in these stages (III & IV).

Con�rmation of quantitative presence of chlorogenic acids 
especially ferulic acid in TCFs of  young seeded stage III and full ripe 
stage IV (summer months) can be analysed to include in 
formulations indicated to reduce pitha to extract the best bene�t. 
The Forest Research Institute, Dehradun, India identi�es the second, 

TABLE 4 Accumulation of tastes in the seasonal maturity stages 
of TC Fruit parts- A correlation of Indian traditional concept 

ripe
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third and sixth MS to be suitable for medicinal use and the fourth 
and �fth for tanning. This implies that vehicles for IV and V MS of TCFs 
be more strictly adhered if used for medicinal purpose.  Correlating 
Table 4 with Table 3, objectives 2 & 3 can be met. TCF Markers during 
MS are ordered in Table 5.

CONCLUSION: 
This discussion on the marker compounds may be useful for 
analysing the various TCFs based on maturity in future, as the 
correct harvesting time in�uence the quality of produce.
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