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Terminalia chebula  is also known as the ‘King of Medicine’  and is always  listed at the top of the list in 
Ayurvedic Materia  Medica due to its extraordinary power of healing, but the palatability of this oral 
medication which is quite bitter limits its scope in deriving health benefits to the consumers. Hence the 
problem lies in the fact that its use as medicine is quite bitter, a taste that is clearly aversive to the 
consumers. Hence the aim of the study was to enhance the palatability of the organically harvested 
harad. So to enhance the palatability and acceptability to the consumers of this potential medication a 
preparation of its powder was made by adding other natural supplements. The present study has 
undertaken six different concentrations of Harad fruits powder which were evaluated for their 
organolaptic and nutritional status. The sample with natural supplement of Aonla (Emblica officinalis) 
and Balamkheera (Kigelia pinnata) powder was found nutritionally fortified and tastier than other 
samples with black salt, asafoetida, carom and cumin. 
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INTRODUCTION 
 
Countless genera of plants are used medicinally mainly 
as herbal preparations in the indigenous systems of 
medicine in different countries which have stood the test 
of time, and therefore, modern medicines have not been 
able to replace most of them. The World Health 
Organization (1993) reported that 80% of the world 
population relies chiefly on traditional medicines involving 
the use of plant extracts or their active constituents. 
Medicinal plants are part and parcel of human society 
from the dawn of civilization to combat diseases and 
have been considered valuable and cheap source of 
unique phytoconstituents which are used extensively in 
the development  of   drugs   against   various   diseases  
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(Sarsa, et al., 2012; Agarwal et al., 2010;  Gupta, 2012).  
One of the potential medicinal plants is Terminalia 

Chebula which has been extensively used in Ayurveda, 
Unani and Homoeopathic medicine and has become 
cynosure of modern medicine as it possesses a wide 
variety of activities like antimicrobial, antioxidant, antiviral, 
anticarcinogenic, hypocholesterolemic, radio protective, 
antispasmodic and antipurgative. According to Indian 
mythology, this plant originated from the drops of 
ambrosia (Amrita) which fell on the earth when Indra 
(Lord of Rain) was drinking it and it cures all the 
diseases. 
    T. chebula is also known as the „King of Medicine‟ in 
Tibet and is always listed at the top of the list in 
Ayurvedic materia medica due to its extraordinary power 
of healing. In Ayurveda it is said if it is taken along with 
salt, it balances Kapha. 



 
 
 
 
If taken with sugar, it balances Pitta and if taken with 
ghee, it balances Vata disorders. If it is fried and used, it 
is useful in Tridosha imbalance conditions. The Tridoshas 
are biological energies found throughout the human body 
and mind. Kapha is composed of Earth and Water, Pitta 
of Fire and water and Vata of space and air.  So If Harad 
is taken after food, it helps to eliminate all the toxic 
effects due to food poisoning and merely chewing the 
Haritaki fruit causes increase in digestion power. Hence 
the observed health benefits may though credited to the 
presence of various phyto chemicals like polyphenols, 
terpenes, anthocyanins, flavonoids, alkaloids and 
Glycosides however it tastes to  be bitter. Thus the 
palatability of this oral medication which is quite bitter 
limits its scope in deriving health benefits to the 
consumers. Hence the problem lies in the fact that its use 
as medicine is quite bitter as the taste is clearly aversive 
to the consumers. So to enhance the  palatability and 
acceptability  and  to reduce the perceived bitterness  a 
new formulation of T. chebula  powder was prepared by 
adding natural supplements of Aonla  (Emblica officinalis 
)and Balamkheera‟s (Kigellia pinnata) fruit powder  so 
that the products becomes acceptable to the consumers 
while retaining its nutritional richness. 

Aonla is a traditional food and medicine that inspires 
awe in the mind of the serious herbalist due to its many 
known nutritional and medicinal benefits and uses. Aonla, 
Indian Gooseberry) belongs to Euphorbiaceae family. 
Aonla fruits are acrid, cooling, refrigerant, astringent, 
carminative, stomachic, diuretic and laxative. The fruits 
are useful in vitiated conditions of Tridosah, diabetes, 
cough, asthma, bronchitis, cephalalgia, ophthalmopathy, 
dyspepsia, colic, flatulence, hyperacidity, peptic ulcer, 
erysipelas, skin diseases, leprosy, haematogenesis, 
inflammations, anemia, emaciation, hepatopathy, 
jaundice, strangury, diarrhoea, dysentery, hemorrhages, 
leucorrhoea, menorrhagia, cardiac disorders, intermittent 
fevers and grayness of hair. 

K, pinnata (family: Bignoniaceae) known as “sausage 
tree” cultivated in many parts of India as an ornamental 
and roadside tree. K. pinnata is a multipurpose medicinal 
plant with many attributes and considerable potentials. 
The plant has traditional uses which include anticancer, 
antiulcer, anti respiratory ailment, skin complaint, body 
weakness, leprosy, worm infestation and tumours etc 
(Olatunji et al., 2009). It has medicinal properties not only 
because of its characteristics such as bitterness, 
astringent, taste, smell but also because of forces that it 
seems to emit in connection with its location, orientation 
and association with other plants. It has several medicinal 
properties such as antimicrobial, anti-neoplastic, 
analgesic, anti-inflammatory, anti-malarial

 
(Dhanasekaran 

et al., 2014), and anti-protozoal (Jeyachandra and 
Mahesh 2007). So in the present study to enhance the 
palatability of organically harvested Harad, a formulation 
was planned under which a preparation of its fruit powder 
was  made by adding powder of another fruits like  Indian 
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Gooseberry (E. offcinalis ), Balam Kheera (K. africana) as 
natural nutrient supplements  and asafoetida, cumin, 
carom and  rock salt were added as taste enhancers. 

 
 

MATERIALS AND METHODS 
 
The samples for present study were collected by Forest 
Department of Haldwani Division and the physico 
chemical evaluation was carried out at Sri Ram 
laboratory Delhi during the year 2014-2015. Six samples 
of  different formulations  were prepared by following 
standard procedures in which organically harvested 
Harad fruit powder was prepared by adding powder of 
another fruits like Aonla (E. offcinalis ), Balam Kheera (K. 
pinnata)  as natural nutrient supplements  and asafoetida, 
cumin, carom and  rock salt were added as taste 
enhancers (Table 1). 

The prepared formulations were evaluated for 
organolaptic evaluation by a panel of judges using 09 
points hedonic scale as per method (Amerine et al., 
1965). Further most acceptable sample was compared 
with fresh sample of Harad powder with taste enhancers 
and both two samples were analysed for various 
parameters in which total Energy calculation were 
determined by simple energy calculating method as per 
described by Mahgoub (1999). Total carbohydrate 
calculation was done as per method of AOAC (2005), 
Total protein and total fat content was determined as per 
method by IS:7219 and IS:4684. Total calcium and Iron 
contents were determined by method described by Harris 
(2007). The total antioxidant content was determined 
using method of (Wong et al., 2006).   
 
 
RESULTS AND DISCUSSION 
 
The results obtained as per organolaptic evaluation of six 
different formulations of Harad powder are presented in 
Table 2. Results indicated that out of six different 
samples the best colour was recorded in S2 (8.25) which 
was observed significantly superior over other 
treatments. The organolaptic taste score was recorded 
significantly highest in S2 (8.62) followed by S1, S3, S4, 
S5 and the poorest taste was recorded in S6 (7.21). The 
significantly superior texture was recorded in S2 (8.97) 
followed by S1, S3, S4, S5 and S6 (7.89). A less 
astringency is a sign of the good quality of the product 
(Figure 1). The highest astringency (8.20) was recorded 
in S1 followed by S3, S4, S5, S6 while a significantly lowest 
astringency score was recorded in S2 (6.70). The overall 
acceptability indicates the overall performance of the 
product. A good product scores the excellent overall 
acceptability. The results indicated that the overall 
acceptability was recorded highest in S2 (8.58) which was 
also found significantly superior over other samples and 
followed by S3, S4, S5, S1 and lowest  in  S6  (7.94).  It  is 
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Table 1. Formulation of different samples of Harad Powder (S = Sample). 
 

S. No. Ingredients (in %)/ Treatments S1 S2 S3 S4 S5 S6 

1 Terminalia chebula-Harad 71.17 59.34 64.34 68.13 75.29 79.47 

2 Emblica officinalis-Goose berry 0.00 8.30 8.58 8.75 5.65 4.42 

3  Kigellia pinnata-Sausage Tree/Balam kheera 0.00 8.30 6.43 4.87 3.76 2.65 

4 Trachyspermum ammi-Carum seeds 10.68 8.90 6.43 4.87 3.76 2.65 

5 Cumin/Jeera 14.23 11.87 10.72 9.73 9.41 8.83 

6 Asafoetida/Heeng  1.06 0.90 0.80 0.73 0.71 0.66 

7 Black salt 2.85 2.37 2.68 2.92 1.41 1.32 

 
 

Table 2. Organolaptic evaluation of different Harad based formulations (S = Sample)  

 

Treatments Colour Taste Texture Astringency Over all Acceptability 

S1 7.00 7.93 8.62 8.20 8.00 

S2 8.25 8.62 8.97 6.70 8.58 

S3 7.59 7.71 8.42 8.09 8.20 

S4 7.45 7.50 8.21 7.92 8.19 

S5 7.21 7.44 8.08 7.80 8.08 

S6 7.03 7.21 7.89 7.66 7.94 

CD at 5% 0.26 0.32 0.22 0.18 0.24 

 
 

 
 
Figure 1. Organolaptic evaluation of different Harad based formulations (S = Sample). 

 
 
also clear from the table that S2 had highest organolaptic 
score (8.58) which was again subjected to nutraceutical 
and sensory evaluation  (Table 3) along with a fresh 
sample of Terminalia chebula  (S1)having taste 
enhancers  but devoid of  E. officinalis and  K. pinnata. 

It is clear from Table 3 that the S2   was found over all 
better for nutritional and organolaptic score than S1. 
Result indicated the total energy (152 K cal/100g) in the 
S2 was higher than S1 (150 K cal/100 g). Total 
carbohydrate content was recorded higher (18%) than 
the S1 (15%). Also total protein content was recorded 2% 

in S2 while there was no protein content was recorded in 
S1. However, total fat content was recorded maximum 
10% in S1 while it was recorded 8% in S2. It is also clear 
from the table that the more mineral content was 
recorded in S2 as compared with S1. A total of 25 ppm 
calcium was observed in S2 while it was lower in S1 (18.1 
ppm). Iron content was recorded 1.2 ppm in S1 which was 
lower than S2 (4.2 ppm).  Also antioxidant content was 
recorded more (5.6%) in S2 while it was recorded 4% in 
S1. Thus on performing chemical and sensory evaluation 
S2 was found nutritionally richer as well as tastier than S1  
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Table 3.  Nutraceutical and sensory evaluation of different samples of  Terminalia chebula 

 

S.No. Parameter Sample I  Sample II 

1 Total Energy 150 K cal/ 100 gm 152 K cal/ 100 gm 

2 Carbohydrate 15 %  18 %  

3 Protein Nil 2 %  

4 Total Fat 10 % 8 %  

 Minerals 

5 Calcium 18.1 ppm 25 ppm 

6 Iron 1.2 ppm 4.2 ppm 

7 Antioxidant 4 % 5.6 % 

8 Sensory evaluation 

(Over all acceptability) 

Not Acceptable Acceptable 

 

Sample I: Sample of Harad powder having taste enhancers along with natural supplement of E. officinalis and K. pinnata  

Sample II: Sample of Harad powder having taste enhancers but devoid of  natural supplement of E. officinalis and K. pinnata  

 
 
 
not because of presence of taste enhancers but for 
additional natural supplements of Aonla and 
Balamkheera.  
 
 
Conclusion 

 
The formulation with Harad powder, Goose berry powder, 
Sausage Tree/Balam kheera powder, Carum seeds 
powder, Cumin/Jeera powder, Asafoetida/Heeng powder 
and Black salt powder with composition of 59.34, 8.30, 
8.30, 8.90, 11.87, 0.90, and 2.37 percent respectively  
was found to be  most suitable for the preparation of the 
nutritionally fortified Harad powder with natural 
supplements. The sample of Harad powder with natural 
supplements of Gooseberry and Balamkheera was found 
nutritionally richer and tastier which enhanced the scope 
of T. chebula among the consumers for deriving its 
natural health benefits that otherwise get limited by its 
bitterness. The study also leaves the scope for further 
enhancing the nutritional status of the Harad powder and 
its taste by new combinations and permutations. 
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