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Abstract

Butter is an emulsion of water in oil and should contain >80% fat and <16% water. Several varieties of 

butter are found in market each differing from the type of cream from which they are made as well as in 

manufacturing process and salting. Non-standard production at all stages of processing, packaging can 

reduce quality. The purpose of this work was to evaluate the quality of commercial cream butter, 

traditional homemade butter and traditional butter prepared in home industry. Quality of butter was 

determined by organoleptic parameters, moisture, fat, curd content, free fatty acid, Reichert-Meisll value, 

and Polenske value and Microbial quality. Further a product named butter masala dosa (pan cake 

smeared with butter) was also prepared to evaluate the sensorial attributes of the products prepared from 

these butters. Commercial cream butter fared well in all the quality parameters and all the values were 

within the legal permissible limit. Amongst traditional butters, the one prepared at home by researchers 

was on par with commercial butter in physico-chemical and microbial analysis and was superior 

organoleptically. However traditional butter sourced from local market fared poorly in all tested 

parameters. 
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1. Introduction

Butter is a traditional food and one of the oldest dairy product composed of milk fat which is 

widely consumed all over the world,best way of preserving milk fat for longer storage. Dietary 

milk fats, on account of their higher content of saturated fatty acids, have long been associated 

with a variety of human diseases; however, recent studies have focused on the healthy 

components of milk fats, including conjugated linoleic acid [1]. The consumption of milk fat 

has, in the past, been a concern for consumers compared with spread and margarine 

alternatives because of its high levels of SFA, whose intake has been linked to high 

cholesterol, atherosclerosis, and heart disease [2, 3]. However, recent reviews and meta-analysis 

of the topic have concluded no significant association with incident CVD or CVD subtypes, 

and a modest inverse association with type2 diabetes. Thus butter is back in favor [4].  

Butter is used directly or as ingredient in processed food such as pastries and convenience 

dishes and condiment, as well as in cooking applications, such as baking, sauce making, and 

pan-frying [5]. Butter is usually made directly from milk in traditional way and form cream 

industrially. These butters are differing with the type of cream from which they are made and 

with variations in the manufacturing process and the different kinds of butter may or may not 

have been salted [6]. Butter is made of fermented or unfermented milk or cream industrially and 

traditionally. By churning the cream or milk, coalescence of fat globules happens and larger 

clusters is formed which is finally separated from the liquid portion and forms a semisolid 

phase called butter [7]. Traditionally, fermented milk used in making butter. Butter may be 

washed, salted or colored and then packaged in different sizes and shapes. This dairy product 

consists of butterfat, water, and milk proteins [8]. Quality of butter depends on many factors 

such as quality of raw material, production method, ingredients used, type of packaging. 

Chemical changes taking place during storage of final product Extent of oxidation and the 

amount of free fatty acids are also important [9].  

Non-standard production at all stages of processing, packaging and supply causes quality 

reduction and can result in economic problems and pathogenesis, which is why, quality of 

these products are important. The traditional way of butter preparation is also prone to 

adulteration [10]. The aim of this study was evaluating chemical and biological characteristics 

and quality matching of traditional butters with commercial butter marketed in Mysuru, 

Karnataka, India and stored for different time periods.
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2. Materials and Methods 

2.1 Procurement of raw materials 

Collection of butter Samples  

Two samples of commercial cream butter (CCB1 and CCB2) 

were bought from local market. One sample of traditional 

butter prepared in home industry (TBHI) and sold 

commercially was also purchased from local market. One 

sample of traditional butter homemade (TBHM) butter was 

prepared in-house following traditional method.  

 

Materials for Microbiological Study  

Different growth media were prepared freshly using required 

chemicals and ingredients for the microbiological analysis. 

All material used for microbiological assays were procured 

from HiMedia Laboratories Pvt. Ltd., Mumbai, India.  

 

Packaging Materials for butter Samples  

The packaging materials used for butter storage studies 

consisted of metalized polyester flexible pouches which were 

manually sealed using sealing machines. Butter samples were 

stored at 0-4C.  

 

2.2 Preparation of butter  

a. Industrial butter makingprocess 

 

 
 

b. Processing of traditional butter 

 

 

2.3 Product development  

Development of Benne masala dosa (BMD) by using 

Commercial and Traditional butter  

 
Table 1: Formulation for Preparation of BMD (Rice pan cake) 

 

Ingredients Amount (g) 

Parboiled rice 200 

Urad dhal (Black gram) 100 

Butter 10 

 

 
 

2.4 Evaluation of organoleptic quality of butter samples  

The developed product was evaluated organoleptically for 

different attributes of appearance, color, texture, flavor, taste 

and overall acceptability by semi trained sensory panelists. A 

score card was given based on the 9 point hedonic scale.  

 

2.5 Estimation of moisture in butter samples  

The moisture content of Butter is the loss in mass, expressed 

as a percentage by mass when the product is heated in a hot 

air oven at 100±1C to constant mass [11].  

 

2.6 Estimation of fat  

Fat was estimated using AOAC method. 

 

2.7 Determination of Free Fatty Acids in butter  

Weigh 10 g Butter sample in a 250 ml conical flask. Add 45 

ml of boiled distilled water to the flask and dissolve it. Add 2 

to 3 drops of phenolphthalein indicator. Titrate against 0.1 N 

NaOH solution till the pale pink colour persists. Repeat the 

titration until the concordant values are obtained.  

The acidity was calculated by, 

N1V1=N2V2 

 

2.8 Estimation of Curd Content [12]. 

Take 10 g of Butter sample to aluminum dish, direct heat 

under the flame until moisture is evaporated and then cool to 

settle the content. Take 55 ml of petroleum ether and wash the 

aluminum dish until the fat is completely dissolved. Finally 

curd content is obtained. Then take the weight of aluminum 

dish 

 

Calculation  

W= W2- W1  

Where, W1= empty dish + sample weight W2= dish+ sample 

obtained  

 

2.9 Determination of Reichert-Meisll (R.M.) and Polenske 

Value (P.V)  

The Reichert-Meisll (R.M.) value is the number of ml of 0.1 

N aqueous alkali solution required to neutralize the water-
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soluble, steam volatile fatty acids distilled from 5 g of melted 

butter under the precise conditions specified in the method.  

The Polenske value (P.V.) is the number of ml of 0.1 N 

aqueous alkali solution required to neutralize the water-

insoluble, steam volatile fatty acids distilled from 5 g of 

melted butter under the precise conditions specified in the 

method.  

In the following method butter (5 g) was saponified using 

glycerol potash diluted with water and acidified, steam 

distilled in a glass apparatus (Polenske distillation apparatus) 

at a controlled rate. The condensed and cooled distillate is 

filtered, the water-soluble acids which pass through are 

estimated by titration with alkali to give the R.M. value, while 

the water-insoluble acids collected on the filter paper are 

dissolved out in alcohol and titrated to give the P.V. 

 

2.10 Microbial examination of butter 

The prepared butter was examined for its microbial count 

using standard procedures of total plate count and yeast and 

mould count 

 

2.11 Statistical Analysis  

Result obtained were pooled and presented as mean standard 

deviation. The data were tabulated and statistically analyzed 

for significant difference using Holm Sidak method.  

 

3. Results and Discussion 

 
Table 2: Evaluation of butter samples 

 

Butter 

Samples 
Methods of Butter Making Adaptability Flavor Texture Keeping Quality 

CCB1 Direct Cream method Commercial large scale Bland flavor Firm Excellent 

CCB2 Direct Cream method Commercial large scale Good Characteristic flavor Firm Excellent 

TBHI Indigenous method Rural home industry Characteristic fermented flavor Soft Poor 

TBHM Indigenous method Home Characteristic fermented flavor Firm Excellent 

CCB1: Commercial Cream Butter 1 

CCB2: Commercial Cream Butter 2  

TBHI: Traditional Butter from Home Industry 

TBHM: Traditional Butter Home Made 
 

The three butter samples CCB2, TBHI and TBHM had 

characteristic flavor while the CCB1 had bland flavor. The 

texture the butter sample CCB1, CCB2 and TBHM were firm. 

However, the sample TBHI was soft. Further the samples, 

CCB1, CCB2 and TBHM showed excellent keeping quality 

whereas keeping quality TBHI was not that great.  

 
Table 3: Moisture, fat and curd contents of butter 

 

S. No. Butter Samples 
Moisture  

(%) 

Fat 

(%) 

Curd content 

 (%) 

1 CCB1 

12.0±0.2 83.5±1.2 2.2±0.07 

12.3±0.5 83.5 ±1.9 2.2±0.04 

12.5±0.4 83.3±1.4 2.2±0.01 

12.9±0.9 83.0±1.7 2.2±0.02 

2 CCB2 

13.0±0.1 86.0±1.1 1.5±0.03 

13.5±0.6 85.5±1.3 1.5±0.05 

13.5±0.8 85.5±1.6 1.5±0.06 

13.8±0.2 85.0±1.9 1.5±0.07 

3 TBHI 

31.0±1.3* 68.8±2.2* 1.0±0.08 

31.5±1.5* 65.5±2.6* 1.0±0.01 

30.8±1.4* 61.5±2.4* 1.0±0.09 

30.9±1.7* 60.0±2.8* 1.0±0.05 

4 TBHM 

12.5±0.1 84.5± 1.5 1.2±0.01 

12.5±0.5 84.2±1.1 1.2±0.04 

12.9±0.9 84.0±1.5 1.2±0.03 

13.2±0.1 83.5±1.9 1.2±0.08 

CCB1: Commercial Cream Butter 1 

CCB2: Commercial Cream Butter 2  

TBHI: Traditional Butter from Home Industry 

TBHM: Traditional Butter Home Made 

Values are mean±SD 

Data analyzed by Holm Sidak method, * p≤0.05 
 

TBHI which is the butter prepared by traditional method but 

sourced from local market had highest moisture content 

(>30%) (Table 3). Normally moisture content of butter varies 

between 12-17% but TBHI had moisture content more than 

double than acceptable limit. Moisture content of all other 

samples were well within the acceptable limit.  

Traditionally and legally, however, butter must contain >81% 

of only milk fat [13].  

Fat content of all the butters were well within the acceptable 

limit (>80%) except TBHI which had fat content around 60%. 

Curd content of the all the butter were well within the normal 

range of 1-2%. Legal compositional standards for butter are a 

minimum of 80% butter fat and a maximum of 16% moisture. 

The high level of moisture in traditional butter which is 

sourced from open market may have an influence on its 

microbiological and physicochemical quality since the 

presence of water in butter can activate lipases, stimulate the 

growth of micro-organisms and cause the hydrolysis of 

triglycerides spoilage when stored at room temperature [14, 15]. 

The free fatty acid value of the all the four butter samples 

increased along with the length of the days of storage (Table 

4). The FFA value as well as rate increase was more in 

sample TBHI. However, the FFA of the TBHM was quite 

stable till the end of the storage period. Quality of the butter 

depends on the content of free fatty acids of the butterfat and 

it varies widely depending on the extent of hydrolysis of the 

triglycerides [9]. The number of free fatty acids can increase 

significantly as the result of lipolysis.  

In addition to natural lipase, milk can also contain the lipase 

of microbial origin. Hydrolysis of milk fat produces free fatty 

acids from triglycerides, free fatty acids, in turn, are oxidized 

to aldehydes, ketones [9, 16, 17]. Higher Free fatty acid content 

indicates unhygienic processing and handling of butter as well 

as high moisture content which in turn can harbor microbes.  

High moisture stimulates the growth of microorganisms, 

microbial lipase activity resulting in hydrolysis of the 

triglycerides [18]. High moisture content in TBHI may be one 

of the reason for increased FFA in it.  
 

 

http://www.thepharmajournal.com/


 

~ 62 ~ 

The Pharma Innovation Journal http://www.thepharmajournal.com 

Table 4: Free Fatty Acid Value of Butter Samples (mg of NaOH/g butter) 
 

S. No. Butter Samples Days Acidity 

1 CCB1 

01 1.4±0.01 

10 1.4±0.05 

20 1.9±0.03 

30 2.1±0.01 

2 CCB2 

01 1.6±0.02 

10 1.6±0.05 

20 1.8±0.05 

30 2.0±0.07 

3 TBHI 

01 3.1±0.02* 

10 3.5±0.8* 

20 4.8±0.1* 

30 5.2±0.4* 

4 TBHM 

01 1.5±0.04 

10 1.5±0.05 

20 1.6±0.02 

30 1.8±0.09 

CCB1: Commercial Cream Butter 1 

CCB2: Commercial Cream Butter 2  

TBHI: Traditional Butter from Home Industry 

TBHM: Traditional Butter Home Made 

Values are mean±SD 

Data analyzed by Holm Sidak method, * p≤0.05 

 
Table 5: Reichert-Meislle value and Polenske value 

 

S. No. Butter Samples Days RMV PV 

1 CCB1 
01 26.0±0.02 1.8±0.01 

30 28.0±0.05 2.0±0.05 

2 CCB2 
01 26.0±0.08 2.0±0.09 

30 28.0±0.03 2.1±0.07 

3 TBHI 
01 20.0±0.04* 1.2±0.05 

30 19.0±0.07* 1.0±0.03 

4 TBHM 
01 26.0±0.09 1.8±0.08 

30 26.0±0.06 2.0±0.06 

CCB1: Commercial Cream Butter 1 

CCB2: Commercial Cream Butter 2  

TBHI: Traditional Butter from Home Industry 

TBHM: Traditional Butter Home Made 

Values are mean±SD 

Data analyzed by Holm Sidak method, * p≤0.05 
 

There was no significant difference between the RMV and PV 

over the storage (Table 5). However RMV was significantly 

less in TBHI. RMV is an indicator of how much volatile fatty 

acid can be extracted from fat through saponification which is 

useful indicator of non-fat compounds in edible fats and is 

especially high in butter [19]. Variations in quality attributes 

due to bad processing and maintenance or any adulteration by 

adding nonedible oils, plant oils, old used oils or industrial 

cream to both industrial or traditional produced butters have 

negative affect on consumer acceptability and health that lead 

to low marketability and economic losses of product [20]. The 

RM values of TBHI indicates that the product may be 

adulterated with nonedible oils and or plant oil.  

 
Table 6: Microbiological Analysis of butter Samples 

 

S. No. Butter Samples Days Total plate count (CFU/g) Yeast and Molds (CFU/g) E.coli 

1 CCB1 
01 6.0x105 1.08x106 Nil 

30 6.2x105 1.10x106 Nil 

2 CCB2 
01 6.5x105 1.18 x106 Nil 

30 6.8x105 1.30x106 Nil 

3 TBHI 
01 9.0x105* 9.80 x106* Nil 

30 10.9x105* 11.00 x106* Nil 

4 TBHM 
01 4.5x105 1.54x106 Nil 

30 5.0x105 1.82 x106 Nil 

CCB1: Commercial Cream Butter 1 

CCB2: Commercial Cream Butter 2  

TBHI: Traditional Butter from Home Industry 

TBHM: Traditional Butter Home Made 

Values are mean±SD 

Data analyzed by Holm Sidak method, * p≤0.05 
  

http://www.thepharmajournal.com/


 

~ 63 ~ 

The Pharma Innovation Journal http://www.thepharmajournal.com 

Microbiological analysis of all the four butters were carried 

out at the beginning and at the end of the storage period. The 

results of the same is presented in the table 6. The total plate 

count, yeast and mould were all increased in TBHI whereas it 

was well within the limits in all other butter samples. 

Microbial criteria require that specific microorganisms or 

toxins produced by a microorganism must not be present at 

all, are allowed in a limited number per gram of samples, or 

be present at less than a specified number or amount in a 

given quantity of a food ingredient [14, 21]. The presence of 

mould contamination in butter indicates contamination by 

water or air after production [22].  

TBHI sample had high moisture content which might have 

harbored the microbes indicating the unhygienic conditions 

prevailing during its preparation.  

 
Table 7: Organoleptic characteristic of butter masala dosa (pan cake smeared with butter) 

 

S. No. Butter Samples Appearance Color Texture Flavor Taste OAA 

1 CCB1 8.03±0.42 8.22±0.52 8.23±0.52 8.08±0.56 8.10±0.56 8.10±0.46 

2 CCB2 8.33±0.41 8.26±0.43 8.36±0.48 8.25±0.46 8.17±0.40 8.52±0.40 

3 TBHI 7.33±0.41 7.86±0.59 7.26±0.53 7.13 ±0.54 7.03±0.5 7.03±0.56 

4 TBHM 8.63±0.33* 8.76±0.23* 8.68±0.25* 8.54±0.34* 8.47±0.24* 8.72± 0.38* 

CCB1: Commercial Cream Butter 1 

CCB2: Commercial Cream Butter 2  

TBHI: Traditional Butter from Home Industry 

TBHM: Traditional Butter Home Made 

Values are mean±SD 

Data analyzed by Holm Sidak method, * p≤0.05 

 

Butter masala dosa was prepared using all the four butter 

samples. Sensory scores of butter masala dosa smeared with 

TBHI butter were significantly lower compared to TBHM. 

Butter masala dosa with TBHM had better scores in all 

attributes even compared to dosa’s prepared from commercial 

cream butter. However, butter masala dosa prepared using 

TBHM scored highest among all the four dosas in all the 

sensorial attributes. Its general belief that traditionally 

processed butter is superior sensorially compared to factory 

processed [23]. 

 

4. Conclusion 

Butter is an emulsion of water in oil [5] and should contain 

>80% fat and <16% water [24]. Several varieties of butter are 

found in market [25] each different from the type of cream 

from which they are made, difference in manufacturing 

process which may or may not have been salted. Non-

standard production at all stages of processing packaging can 

reduce quality [10]. The purpose of this work was to evaluate 

the quality of commercial cream butter, traditional homemade 

butter and traditional butter prepared in home industry. 

Quality of butter was determined by organoleptic parameters, 

moisture, fat and curd content, free fatty acid, RMV and PV. 

Microbial quality evaluation was also done. Further a product 

(butter masala dosa/ pan cake smeared with butter) was also 

prepared to evaluate the sensorial attributes of the products 

prepared from these butters. Commercial cream butter fared 

well in all the quality parameters and all the values were 

within the permissible legal limit. Amongst traditional butters, 

the one prepared at home by researchers was on par with 

commercial butter in physico-chemical and microbial analysis 

and superior organoleptically. However traditional butter 

sourced from local market fared poorly in all tested 

parameters. Considering to growing demand for traditional 

dairy products due to being nutritious and providing other 

benefits for human health, continuous monitoring of their 

quality is necessary. Chemical qualities of butter samples can 

be protected by control of hygienic conditions in production 

process as well as strictly adhere to all the quality parameters 
[20]. 
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