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Introduction 
 

Gheeis a traditional dairy product in India. 

Ghee is generally prepared from cow milk 

and buffalo milk andit has got a typical 

pleasing and appetizing aroma. In Ayurveda, 

ghee has been widely used as a medium for 

delivering different Ayurvedic medicine. 

Many types of herbal ghee are available in the 

market. During storage condition, ghee 

undergoes the oxidative degradation (Shende 

et al., 2014; Gandhi et al., 2013; Pawar et al., 

2012) and the level of degradation depends 

mainly on the storage temperature, oxygen 

availability and condition of ghee either solid 

state or liquid state. Oxidative deterioration of 

ghee degrades by colour, flavour, aroma and 

nutritive value. Ghee affecting suitability for 

consumption and reducing the shelf-life of the 

product (Choe and Min 2006; Gandhi et al., 

2013; Pawar et al., 2012). The use of 

antioxidants to prevent lipids oxidation and 

also protect oils from the damages caused by 

oxidized products like free radicals (Yassari 

and Yasari, 2013). From time immemorial, it 

is an important part of Indian diet which 
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possess many medicinal and therapeutic 

properties (Heyn, 1993).  

 

Today, flaxseed is cultivated in over 2.6 

million ha and the major linseed growing 

countries are India, United States, China and 

Ethiopia. India holds 4
th

 ranks with 0.15 

million tonnes of total flaxseed production 

(FAO, 2012). It was first introduced in United 

States, primarily to produce fiber as a clothing 

material (Laux, 2011). Flaxseed is also known 

as Linseed is known for medicinal properties 

since ancient ages. Flaxseed has potential 

health benefits for the nutrition three main 

reason are due to high content of omega-3α 

linolenic acid, being rich in dietary soluble 

and insoluble fibers and due to high content 

of lignans, it acting as an anti-oxidants and 

phytoestrogens.  

 

The health benefits of ω-3 fatty acids have 

been several conditions such as cardio 

vascular disease, hypertension, 

atherosclerosis, arthritis, diabetes, cancer, 

osteoporosis, autoimmune and neurological 

disorders (Simopoulos, 2000;GogusandSmith, 

2010). Flaxseed has also been acts as anti-

arrhythmic (Ander et al., 2004). 

 

In the traditional system of medicine that was 

practised in India, Brahmi was one of the 

unique herbs prescribed for improving the 

cognitive ability of human beings. 

Traditionally, Brahmi is used as a brain tonic 

to enhance the memory growth, learning, and 

concentration (Mukherjee et al., 1966). 

Brahmi is to provide relief to patients with 

anxiety or epileptic disorders (Chopra, 1958). 

The brahmi plant has also been used as a 

digestive aid, cardiac tonic and also to 

improve respiratory function specially in 

cases of bronchoconstriction (Nadkarni, 

1988). 

 

Till date, no studies have been carried out 

wherein both brahmi herb and flaxseed oil, 

together have been supplemented in ghee. 

Also, there is no data available which can 

illustrate the changes that may take place 

during storage of such samples at room 

temperature.  

 

In the present investigation, efforts were made 

to study the changes in chemical parameters 

that occurs during storage of cow ghee 

supplemented with brahmi herb and flaxseed 

oil at ambient temperature. 

 

Materials and Methods 

 

The Experimental work was carried out in the 

research laboratories of Warner College of 

Dairy Technology, Sam Higginbottom 

University of Agriculture, Technology and 

Sciences, Prayagraj (U.P.).  

 

Procurement of raw materials 

 

Cow and Buffalo milk was collected from 

local farms of Prayagraj. Ghee was prepared 

from cream of cow and buffalo milk in Dairy 

Chemistry laboratory, Warner College of 

Dairy Technology, SHUATS, Prayagraj. 

Flaxseed oil was collected from Kamani Oil 

Industries Pvt. Ltd., Khopoli, Maharashtra, 

India. Brahmi was procured from Patanjali 

Pvt.Ltd., Haridwar, India 

 

Preparation of herbal cow ghee samples 

 

Cow cream was separated from cow milk at 

40ºC.Then pasteurization of cream was done 

at 77
o
C for 5min, there after cooling was done 

at of cream at 5-10
o
C. further the cream was 

heated and subjected to clarification at 113-

115
o
C/ flash. There after the brahmi leaves 

were added @10%.The ghee was filtered. At 

a temp of around 40C, flaxseed oil was added 

@10%. The samples were kept in amber 

colour PET jar which was kept at room 

temperature (37±1ºC). 

 



Int.J.Curr.Microbiol.App.Sci (2020) 9(11): 3157-3164 

 

3159 

 

Analysis of herbal cow ghee samples for 

chemical parameters during storage  

 

The cow ghee samples were analyse data  

intervals of 7 days for Reichert-Meissl 

Valueas described in Indian standard (IS: 

3508-1966), Polenske Valueas described in 

Indian standard (IS: 3508-1966), Iodine 

Valueas determined by using Wijs solution as 

described in SP: 18 (Part XI) – 1981, 

Saponification Valueas described in SP: 18 

(Part XI) – 1981), Moisture Percentageas 

described in SP: 18 (Part XI) – 1981), Fat 

Percentage as described in SP: 18 (Part XI) – 

1981), Antioxidant Activity (%DPPH Radical 

Scavenging Activity) as determined by Espin 

et al., 2000, Free Fatty Acid (% Oleic acid) as 

described in Indian standard (IS: 3508-1966), 

Peroxide Value (Millimoles/gm of sample)as 

per the procedure described in SP: 18 (Part 

XI) – 1981 and Thiobarbituric Acid (mg 

malonaldehyde/kg fat) at ambient 

temperature. 

 

Statistical analysis 

 

The observation recorded in present 

investigation were analysed for ANOVA and 

Critical Difference using WASP software 

developed by ICAR Research complex at 

GOA.  

 

Results and Discussion 

 

In the present study, cow Ghee was 

incorporated with Brahmi leaves and flaxseed 

oil and thereafter storage study at room 

temperature (37±1ºC) was conducted for 42 

days.  

 

The samples of herbal cow ghee was analyzed 

for chemical parameters at ambient 

temperature.  

 

The results obtained in the present study 

related to preparation of herbal cow ghee with 

incorporation of flaxseed oil and brahmi 

leaves are being presented below.  

 

Effect of incorporation of flaxseed oil and 

brahmi leaves on Reichert-Meissl Value of 

herbal Cow ghee samples during storage at 

room temp 

 

In the present investigation, Reichert-Meissl 

Value was recorded 25.32 for 0
th

 day and7
th

 

day, 14
th

 day, 21
st
 day, 28

th
 day, 35

th
 day and 

42
nd

 day has the mean value of 25.30, 25.30, 

25.29, 25.28, 25.27 and 25.26 respectively. 

 

It has been observed that the Reichert-Meissl 

Value of the cow ghee samples analyzed at 

different intervals viz. after 7
th

 day, after 14
th

 

day, after 21
st
 day, after 28

th
 day, after 35

th
 

day and after 42
nd

 day were found to be 

significantly different (p˂0.05). 

 

Effect of incorporation of flaxseed oil and 

brahmi leaves on Iodine Value of herbal 

Cow ghee samples during storage at room 

temp 

 

In the present investigation, at room 

temperature, the Iodine Value was recorded 

69.38 for42
nd

 day and35
th

day, 28
th

day, 

21
st
day, 14

th
day, 7

th
day and 0

th
day has the 

mean value of 69.37, 69.36, 69.34, 69.32, 

69.31 and 69.29 respectively.  

 

The result shown that the longer the storage 

period increase the mean value of herbal cow 

ghee. Gandhi et al., (2017) observed that the 

Iodine value for pure cow ghee ranged from 

35.53 to 41.24. 

 

It has been observed that the Iodine Value of 

the cow ghee samples analyzed at different 

intervals viz. after 7
th

 day, after 14
th

 day, after 

21
st
 day, after 28

th
 day, after 35

th
 day and after 

42
nd

 day was found to be significantly 

different (p˂0.05). 
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Fig.1 Graph showing Reichert-Meissl value, iodine value, saponification value,fat percentage 

and antioxidant activity (%DPPH Radical scavenging activity)of herbal cow ghee samples 

supplemented with flaxseed oil and brahmi leaves 

 

 
 

Fig.2 Graph showing Polenske Value, Moisture Percentage, Free Fatty Acid (% Oleic acid), 

Peroxide Value (Millimoles/gm of sample) and Thiobarbituric Acid (mg malonaldehyde/kg 

fat)of herbal cow ghee samples supplemented with flaxseed oil and brahmi leaves 

 

 
 

Effect of incorporation of flaxseed oil and 

brahmi leaves on Saponification Value of 

herbal Cow ghee samples during storage at 

room temp 

 

At room temperature, the saponification value 

was recorded 223.50 for 42
nd

 day and35
th

day, 

28
th

day, 21
st
day, 14

th
day, 7

th
day and 0

th
dayhas 

the mean value of 223.00, 222.50, 222.00, 

221.00, 220.00 and 220.00 respectively. The 

long chain poly unsaturated fatty acids 

degraded in the presence of oxygen that might 

be causes decomposition of hydro-peroxide. 

 

From the ANOVA observation, the 

saponification value of the cow ghee samples 

stored during day0-day14, day0-day21, day0-

day28, day0-day35, day0-day42,day7-day21, 

day7-day28, day7-day35, day7-day42, day14-

day28, day14-day35, day14-day42, day21-

day35,day21-day42, day28-day42 and day35-

day42 was found to be significantly different 

(p˂0.05) and the Saponification Value of the 

cow ghee sample stored during day0-day7, 

day7-day14, day14-day21, day21-day28, 

day28-day35 was found to be non-significant 

(p˃0.05). 
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Effect of incorporation of flaxseed oil and 

brahmi leaves on fat percentage of herbal 

cow ghee samples during storage at room 

temp 

 

At room temperature, the Fat percentage was 

99.40 for 0
th

 day and7
th

 day, 14
th

 day, 21
st
 

day, 28
th

 day, 35
th

 day and 42
nd

 day has the 

mean value of 99.39, 99.38, 99.36, 99.35, 

99.33 and 99.32 respectively.  

 

It has been observed that the fat percentage of 

the cow ghee samples analyzed at different 

intervals viz. after 7
th

 day, after 14
th

 day, after 

21
st
 day, after 28

th
 day, after 35

th
 day and after 

42
nd

 day were found to be significantly 

different (p˂0.05). 

 

Effect of incorporation of flaxseed oil and 

brahmi leaves on antioxidant activity 

(%DPPH Radical scavenging activity) of 

herbal Cow ghee samples during storage at 

room temp 

 

The samples were analysed for Antioxidant 

activity (%DPPH Radical scavenging 

activity) and the observations have been 

presented below. At room temperature, the 

Antioxidant activity (%DPPH Radical 

scavenging activity) was 26.51 for 0
th

 day 

and7
th

 day, 14
th

 day, 21
st
 day, 28

th
 day, 35

th
 

day and 42
nd

 day has the mean value of 26.49, 

26.45, 26.41, 26.36, 26.33 and 26.28 

respectively. 

 

It has been observed that the Antioxidant 

activity (%DPPH Radical scavenging 

activity)of the cow ghee samples analyzed at 

different intervals viz. after 7
th

 day, after 14
th

 

day, after 21
st
 day, after 28

th
 day, after 35

th
 

day and after 42
nd

 day were found to be 

significantly different (p˂0.05). 

 

The observations for Reichert-Meissl Value, 

Iodine Value, Saponification Value,Fat 

percentage and Antioxidant activity (%DPPH 

Radical scavenging activity)of herbal cow 

ghee samples supplemented with flaxseed oil 

and brahmi leaves during storage at room 

temperature(37±1ºC)are presented graphically 

in fig. no. 1. 

 

Effect of incorporation of flaxseed oil and 

brahmi leaves on Polenske Value of herbal 

Cow ghee samples during storage at room 

temp 

 

At room temperature, the Polenske value was 

recorded 2.29 for 0
th

 day and7
th

 day, 14
th

 day, 

21
st
day, 28

th
 day, 35

th
 day and 42

nd
day has the 

mean value of 2.29, 2.28, 2.27, 2.26, 2.25 and 

2.24 respectively. 

 

Chhagan (2013) observed Polenske value in 

the range of 1.5 – 1.6 for cow control ghee 

samples with added antioxidant (BHA) during 

storage at 37ºC. 

 

From the ANOVA observation, the Polenske 

value of the cow ghee samples analyzed at 

different intervals viz. after 7
th

 day, after 14
th

 

day, after 21
st
 day, after 28

th
 day, after 35

th
 

day and after 42
nd

 day were found to be 

significantly different (p˂0.05). 

 

Effect of incorporation of flaxseed oil and 

brahmi leaves on Moisture percentage of 

herbal Cow ghee samples during storage at 

room temp 

 

At room temperature, the Moisture percentage 

was 0.53 for 42
nd

 day and35
th

day, 28
th

day, 

21
st
day, 14

th
day, 7

th
day and 0

th
day has the 

mean value of 0.51, 0.50, 0.48, 0.46, 0.44 and 

0.42 respectively.  

 

It has been observed that the moisture 

percentage of the cow ghee samples analyzed 

at different intervals viz. after 7
th

 day, after 

14
th

 day, after 21
st
 day, after 28

th
 day, after 

35
th

 day and after 42
nd

 day were found to be 

significantly different (p˂0.05). 
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Effect of incorporation of flaxseed oil and 

brahmi leaves on Free Fatty Acid (% oleic 

acid)of herbal Cow ghee samples during 

storage at room temp 

 

At room temperature, the Free Fatty Acid (% 

oleic acid)was 1.13 for 42
nd

 day and35
th

day, 

28
th

day, 21
st
day, 14

th
day, 7

th
day and 0

th
day 

has the mean value of 0.83, 0.72, 0.61, 0.53, 

0.44 and 0.29 respectively.  

 

Toyabhai (2012) observed that the Free Fatty 

Acid (% oleic acid) for cow milk Arjuna ghee 

was 0.49. Rajni Kant (2005) reported that the 

Free Fatty Acid (% oleic acid) of herbal ghee 

(arjuna ghee) was found in the ranged from 

0.35 to 0.42. 

 

It has been observed that the Free Fatty Acid 

(% oleic acid)of the cow ghee samples 

analyzed at different intervals viz. after 7
th

 

day, after 14
th

 day, after 21
st
 day, after 28

th
 

day, after 35
th

 day and after 42
nd

 day were 

found to be significantly different (p˂0.05). 

 

Effect of incorporation of flaxseed oil and 

brahmi leaves on Peroxide value 

(Millimoles/gm of sample) of herbal Cow 

ghee samples during storage at room temp 

 

The samples were analysed for Peroxide 

value (Millimoles/gm of sample) at room 

temperature, the Peroxide value 

(Millimoles/gm of sample) was 1.40 for 42
nd

 

day and35
th

day, 28
th

day, 21
st
day, 14

th
day, 

7
th

day and 0
th

day has the mean value of 1.12, 

0.94, 0.80, 0.70, 0.44 and 0.28 respectively. 

 

It has been observed that the Peroxide value 

(Millimoles/gm of sample) of the cow ghee 

samples analyzed at different intervals viz. 

after 7
th

 day, after 14
th

 day, after 21
st
 day, 

after 28
th

 day, after 35
th

 day and after 42
nd

 day 

were found to be significantly different 

(p˂0.05). 

 

Effect of incorporation of flaxseed oil and 

brahmi leaves on Thiobarbituric Acid 

(TBA) (mg malonaldehyde/kg fat) of herbal 

Cow ghee samples during storage at room 

temp 

 

At room temperature, the Thiobarbituric Acid 

(TBA) (mg malonaldehyde/kg fat) was 0.082 

for 42
nd

 day and 35
th 

day, 28
th 

day, 21
st 

day, 

14
th 

day, 7
th 

day and 0
th 

day has the mean 

value of 0.073, 0.058, 0.044, 0.034, 0.021 and 

0.012 respectively. The result shown that the 

longer the storage period of herbal cow ghee 

increase the mean value of Thiobarbituric 

Acid (TBA) (mg malonaldehyde/kg fat). El-

Shourbagy (2014) observed that effect of 

ethanol extract of different concentration of 

ghee on the Thiobarbituric Acid (TBA)value 

in the range of 0.013-0.101(mg 

malonaldehyde/kg fat) during storage period 

of 21 days. 

 

It has been observed that the Thiobarbituric 

Acid (TBA) (mg malonaldehyde/kg fat) of the 

cow ghee samples analyzed at different 

intervals viz. after 7
th

 day, after 14
th

 day, after 

21
st
 day, after 28

th
 day, after 35

th
 day and after 

42
nd

 day were found to be significantly 

different (p˂0.05). 

 

The observations for Polenske Value, 

Moisture Percentage, Free Fatty Acid (% 

Oleic acid), Peroxide Value (Millimoles/gm 

of sample) and Thiobarbituric Acid (mg 

malonaldehyde/kg fat) of herbal cow ghee 

samples supplemented with flaxseed oil and 

brahmi leaves during storage at room 

temperature (37±1ºC) are presented 

graphically in fig. no. 2. 

 

In the present study, it may be concluded that 

herbal cow ghee could be successfully 

prepared with flaxseed oil and brahmi leaves. 

Addition of flaxseed oil and brahmi leaves in 

herbal cow ghee improved the acceptability of 

the product. The consumption of herbal ghee 
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preparation that are responsible for lowering 

the inflammatory responsible in the human 

body are being widely consumed. At ambient 

temp., the Reichert-Meissl Value, Polenske 

Value, Fat percentage, Antioxidant Activity 

(%DPPH Radical Scavenging Activity) was 

found to slightly decreasewith significance 

difference (P<0.05) during storage period of 

42 days while the Moisture Percentage, Free 

Fatty Acid (% Oleic acid), Peroxide Value 

(Millimoles/gm of sample) and Thiobarbituric 

Acid (mg malonaldehyde/kg fat) was found to 

increasewith significantly (P<0.05)during 

storage period of 42 days. 
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