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Abstract 

Whey is a by-product obtained during coagulation of milk by using acid and/or rennet or physico-chemical process for the 

preparation of cheese, paneer, chhana, chakka and casein. Whey contains about 80-90% of the volume of milk that is used for 

production these products. It contains about half of the milk solids in which nutritional components such as lactose, protein and 

minerals are present in large amount (Khamrui et al., 1998). Whey is a dairy waste and contains valuable nutrients therefore in 

the present investigation whey was selected as substitution of buttermilk for developing the traditional product Kadhi. Six types 

of Kadhi’s (K2, K3, K4, K5, K6 and K7) were developed using whey and buttermilk in ratio of 50:50, 60:40, 70:30, 80:20, 90:10, 

100:0. Standard khadi (K1) was also developed with 100% buttermilk. 

Standard (K1) and modified kadhi (K2) samples were analyzed  for  sensory and microbiological quality. The microbiological 

quality was analyze an hour 0 (fresh) 10, 20, 30, 40, and 50 hours of storage  period. The microbiological quality among 

standard and modified fresh Kadhi sample showed non-significant  differences  in  respect  of  Lactic acid Bacteria(6.58  x  

107cfu/g  to  6.60 x 107cfu/g), Yeast Mould Count (0.48x  102 cfu/g   to  0.40  x 102 cfu/g)  and Coliform  count(0.19 and 0.18 

cfu /g). Whereas during storage of standard and modified Kadhi sample Lactic acid bacteria, YMC and Coliform count are firstly 

increased and then decreased as storage period progressed up to 50 hours. It was observed that standard and modified kadhi 

samples has significantly (P<0.05) influenced the LAB (8.30 x  107cfu/g to 9.12  x 107cfu/g, and  8.25  x  107cfu/g  to  9.21  x  

107cfu/g), YMC (0.68 x102cfu/g to 2.10 x102cfu/g, and 0.60 x 102cfu/g to 2.00  x 102cfu/g)and Coliform  count (0.50 

x102cfu/g to 1.98 x102cfu/g, and 0.38 x 102cfu/g to 1.90  x 102cfu/g)in the kadhi samples during all the hours of storage period 

i.e. up to hours 50. All the developed Kadhi’s were evaluated for all the sensory attributes like colour, flavor, texture, taste, 

appearance and overall acceptability at 9 point hedonic scale by selected 30 panel members. Results revealed that significant 

difference (P˂0.01) was observed among the Kadhi variations and 50:50 (K2; whey:buttermilk) liked very much by the panelist. 

Nutritional composition of standard and K2 Kadhi was also analyzed. No significant difference was observed in any nutrients 

(Moisture, fat, protein, fibre, carbohydrate, energy and minerals) between reference and standard product. Present study revealed 

that whey could be successfully used as an excellent substitute for buttermilk. Developed product was similar in sensory and 

nutritional qualities as that of product developed from buttermilk. 
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1.    Introduction  

Whey is the yellow-green liquid with sour, slightly salty after taste that is separated from the curd during cheese-making and is 

classified into two categories based on the method of milk coagulation; sweet and acid whey (Skryplonek et al.,2017). Sweet 

whey is obtained as a result of enzymatic milk coagulation by chymosin, and has a pH value of 6-7 and it is also known as 

cheese whey. Acid whey is a by-product of milk coagulation by acidification with a pH value˂5   (Lievore, 2015). 

The good reputation of whey started to fade in the 19th century when whey was considered as a burdensome, environmentally 

damaging waste by-product of the dairy industry (Ryan and Walsh, 2016). The majority of whey was utilized for animal food or 

it was treated as a waste and was poured into rivers in vast amounts. Farmers often used the phrase “out of sight out of mind” to 

describe their concern for whey. According to the International Dairy Federation, cheese production was increased by 13% in 

2017 including 56 countries worldwide, while in 2018 cheese production was increased further by 16% (IDF, 2018). The 

processing of 1 kg of cheese produces approximately 9 L of whey (Lee, et.al.,2003). This whey is then discarded without 

treatment to public sewage systems, generating a critical pollution problem. Approximately only 50% of the whey produced 
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globally is used to formulate products. The remainder is treated as waste. Whey has traditionally been dumped into surface water 

or fed to livestock. However, current environmental regulations are forcing cheese makers to treat whey before disposal, and 

because of factory centralization, the cost of transporting whole whey for feed use has become prohibitive. Therefore, whey has 

become a liability and a great amount of research has been focused on converting this liability into an asset (Ásványi, 

et.al.,2006). Fortunately, milk whey has good antimicrobial, antioxidant, and antiviral properties. The biological activity of whey 

is related to the composition and sequence of the amino acids obtained by lactic acid bacteria (LAB) during fermentation 

(Alvarado, et.al., 2010). Whey possesses nutrients such as calcium, phosphorus, magnesium, and the vitamins riboflavin and 

thiamine; represents about 85–95% of milk volume; and retains up to 55% of its nutrients after processing (Chatterjee et. al., 

2015). The proteins present in milk whey are α-lacto albumin (13%), β-lactoglobulin (58%), immunoglobulins, and a low 

concentration of serum albumin (Vivas et.al., 2017). 

Bioactive peptides present in milk whey are one of the most studied compounds in different dairy products. Bioactive peptides 

from dairy sources are majorly classified on the basis of their biological roles as anti-hypertensive, anti-oxidative, immmuno-

modulant, anti-mutagenic, anti-microbial, opioid, anti-thrombotic, anti-obesity and mineral-binding agents. These bioactive 

peptides are produced by enzymatic hydrolysis during fermentation and gastrointestinal digestion. Furthermore, these dairy 

products are also associated with lower risks of hypertension, coagulopathy, stroke and cancer insurgences (Sultan et. al., 2014). 

These proteins have been used as ingredients in pharmaceuticals, nutraceuticals, and cosmeceuticals applications (Etzel, 2004) 

due to their bioactive characteristics. However production of whey protein isolate require higher capital investment and energy 

expenditure. Therefore, there is a emerging need to increase the awareness all over the world on the potential utilization of whey 

at household level and food processing industries, primarily because to reduce pollution, prevention, economic need and future 

need to ease world food storage (Horton 1995). In   recent   years   there   has   been   wide   spread   and increasing interest 

throughout the world in creating newer channels of utilization for the dairy by products of dairy industry. Conversion of  edible  

substance  into  non  food  items  is  not  ordinarily  justifiable especially  in  countries  where  there  is  an  overall  shortage  of  

milk supplies.  It  has  always  been  realized  that  economic  disposal  of  by products is an essential prerequisite to profitable 

dairying (Khare et al,2007). 

On this background the present study was conducted in utilizing the solids present in whey by replacing buttermilk in various 

Indian recipes. To continue, the topic it felt necessary to study the standardization, shelf-life, sensory and nutritional composition 

of such Kadhi. Hence the present work entitled, “Development of whey based traditional Kadhi” is planned with following 

objectives. 

The objectives of present study are as follows: 

 To standardized whey based product. 

 To evaluate the shelf life of Kadhi. 

 To evaluate sensory qualities of developed product. 

 To analyzed nutrient composition of developed product. 

2. Material and Method:  Channa whey was procured from RCDF dairy, Jaipur and it was used as one of the ingredients 

for the preparation of whey based Kadhi. In the present study, six whey and buttermilk ratios were used for the 

development of whey based Kadhi’s. This product is traditional Indian culinary item prepared in many parts of the 

country mainly in Rajasthan, therefore this product was selected for present investigation. Whey based Kadhi was 

developed by doing modification in standardized recipe. The buttermilk was replaced with whey at different level such 

as 0:100, 50:50, 60:40, 70:30, 80:20, 90:10, 100:0 and evaluate for the overall acceptability at 9- point hedonic scale. A 

panel of 30 judges were selected by conducting the threshold as suggested by Griswold, (1962). Nine-point hedonic 

scale was used for the evaluation of organoleptic qualities of developed standard as well as whey-based khadi’s. . All 

kadhi samples were stored in polythene bags at room  temperature for shelf life studies. The samples of stored kadhi 

were  analyzed  for their sensory,  chemical and microbiological quality over a period of 50  hours or it became 

sensorily unacceptable  at interval of 10 hours. All the treated samples were evaluated for microbial studies i.e. LAB, 

Yeast and moulds and coliform count by the pour plate technique described in IS:1479(Part-III) 1962. After the 

statistical analysis highly accepted whey based khadi and standard recipe were analyzed for their proximate 

composition (moisture, crude fat, crude protein, ash, fibre, carbohydrate and energy) and minerals (calcium and 

phosphorus) content. The nutritional composition of the whey based Kadhi was also carried out using standardized 

AOAC, (1995) methods. The mean, standard deviation, standard error and ANOVA one way classification were used 

for statistical analysis of the findings. 

http://www.jetir.org/


© 2022 JETIR January 2022, Volume 9, Issue 1                                                    www.jetir.org (ISSN-2349-5162) 

JETIR2201165 Journal of Emerging Technologies and Innovative Research (JETIR) www.jetir.org b490 
 

3. Results and discussion 

 The result of the study has been categorized and reported as Organoleptic, Microbial and Nutritional evaluation. 

Initial trials were done with different ratio of whey and buttermilk to developed kadhi. Seven variation of kadhi were tried and 

evaluated sensority by 30 panel members using 9 point hedonic scale. 

3.1 Organoleptic evaluation: Standard and six different whey and buttermilk ratio and evaluated for their sensory qualities and 

mean score are given in table3.1.   

Table3.1: Sensory quality evaluation of Standard and modified Kadhi by nine point hedonic scale.                                                                                    

N=30 

Kadhi’s Whey:Buttermilk Mean score 

K1 0:100 7.5±.10 

K2 50:50 7.68±.25 

K3 60:40 6.58±.18 

K4 70:30 6.82±.21 

K5 80:20 7.57±.19 

K6 90:10 7.22±.35 

K7 100:0 6.77±.12 

 

 

 

 

 

Table 3.2: ANOVA value for selection of Kadhi 

Source of variation Sum of Square Degree of freedom Mean Square Calculated Square 

Between samples 

Within sample 

28.15 

133.41 

6 

204 

4.69 

.65 

 

7.21* 

Total 161.56 210   

*Significant difference at P˂0.01 level. 

Table3.1 reviewed that K2 (Whey: Buttermilk; 50:50) had the highest mean score (7.68) however, remaining whey based Kadhi's 

(K3-K7) were fall between liked very much to liked moderately. Table 3.2 depicted that significant difference in mean scores 

were observed among standard and six whey based kadhi's prepared from same ratio of other ingredient except whey and 

buttermilk (P˂0.01). 

Sensory Evaluation of K2 Kadhi: K2 Kadhi was developed by 50:50 whey and buttermilk ratio and evaluate organoleptically at 

9 point hedonic scale for sensory attributes like colour, flavor, texture, taste, appearance and overall acceptability. Result of 

sensory evaluation in term of mean score of standard and modified Kadhi were presented in table 3.3.  
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Table 3.3: Mean ± sores for organoleptic characteristics of  Standard Kadhi and Modified Kadhi  developed from Whey: 

Buttermilk.                                     N=30 

Sensory Attributes 0:100 50:50 

Colour 7.9±.09 7.7±.15 

Flavour 7.4±21 7.6±.26 

Texture 7.2±.32 7.86±.24 

Taste 7.56±.21 7.5±.21 

Appearance 7.73±.15 7.86±.24 

Overall acceptability 7.8±1.7 7.6±1.6 

Mean scores 7.5±.19 7.68±.26 

 

Kadhi prepared from whey:buttermilk ratio 0:100 and 50:50 were analyzed for their sensory characteristics i.e. color (7.9 and 

7.7), flavor (7.4 and 7.6), texture (7.2 and 7.86), taste (7.2 and 7.8), appearance (7.73 and 7.86), and overall acceptability (7.8 

and 7.6). The difference between the mean scores of both the variants was found to be non significant.  

Microbial evaluation of fresh sample Kadhi (Before packaging). Kadhi samples were subjected to microbial analysis viz. Lactic 

acid bacteria (LAB), Yeast  and mould and coliform counts. For this purpose, selective samples of kadhi were considered for 

microbiological analysis. The microbial counts of respective group are presented in Table 3.4. 

Table3.4 Microbial evaluation of fresh sample of Standard and modified Kadhi (K2)                                                                                                                   

Samples LAB(x 107cfu/g) YMC(x 102cfu/g) Coliform count  (x cfu/g) 

Standard Kadhi 6.60 .48 .19 

Modified Kadhi(K2) 6.58 .40 .18 

SE ±.002 ±.002 ±.002 

CD @ 5% NS NS NS 

 

Microbial evaluation: The lactic acid bacteria count in the samples of standard and modified Kadhi (K2) ranged from 6.58  x  

107cfu/g  to  6.60 x 107cfu/g.  The  difference  being  non-significant,  the  reduction  in lactic  acid  bacteria  count in  the  

modified Kadhi (K2). Yeast  and  Mould  count  represents an  important group  of spoilage  microorganisms  in  dairy  products.  

The sample of kadhi were evaluated for yeast and mould count by pour plate technique.  The data presented in Table 3.4 

revealed that addition of whey in kadhi  did  not  affect  yeast  and  mould  count .The yeast  and  mould  count of standard and 

modified Kadhi (K2) ranged  for 0.48x  102 cfu/g   to  0.40  x 102 cfu/g . The difference being non-significant, the reduction in 

yeast and mould count modified Kadhi (K2). Table 3.4 is revealed that colifrom counts of standard and modified Kadhi (K2) are 

0.19 and 0.18 cfu /g. The difference being non-significant, the reduction in coliform count in modified Kadhi (K2).  

Effect of different storage time on microbial quality of Kadhi at storage: 

 The kadhi samples  under  different  storage time  showed variation  in  microbiological  quality  during  the  storage  period.  

The data revealed  Table 3.5 that the Lactic acid bacteria (LAB) firstly  increased  and  then  decreased  linearly  as  compared  to 

the  fresh samples with progressive storage  period up to 50 hours of storage.  The difference in LAB were found to be 

significant (P<0.05) on all the hours of storage. The  decrease  in  LAB  might  be  due  unfavorable  acidic environment  and  

adverse  pH  for  multiplication  and  growth.  The   LAB  count  of standard Kadhi ranged  from 8.30 x  107cfu/g to 9.12  x 

http://www.jetir.org/


© 2022 JETIR January 2022, Volume 9, Issue 1                                                    www.jetir.org (ISSN-2349-5162) 

JETIR2201165 Journal of Emerging Technologies and Innovative Research (JETIR) www.jetir.org b492 
 

107cfu/g, and in modified kadhi (K2)  8.25  x  107cfu/g  to  9.21  x  107cfu/g on hours 10, 20, 30, 40, and 50 hours of storage. 

The decrease in LAB upon storage was also observed by Matkar (2010) in her investigation in lassi. 

Table 3.5 Bacterial count of kadhi during storage 

Sample Storage period in Hours 

LAB(Lactic 

Acid 

Bacteria) 

 10 20 30 40 50 

Standard 

Kadhi 

8.46 9.00 9.12 8.80 8.30 

 Modified 

Kadhi 

8.40 9.21 9.11 8.72 8.25 

 SE± .01 .006 .005 .01 .003 

 CD @ 5% .040 .050 .030 .01 .05 

YMC(Yeast 

Mould Count) 

Standard 

Kadhi 

0.68 .85 1.22 1.56 2.10 

 Modified 

Kadhi 

0.60 0.79 1.10 1.32 2.00 

 SE± .007 .004 .004 .006 .007 

 CD @ 5% .02 .01 .01 .01 .02 

Coliform 

Count 

Standard 

Kadhi 

.50 .92 1.12 1.60 1.98 

 Modified 

Kadhi 

.38 .70 1.07 1.49 1.90 

 SE± .020 .007 .004 .002 .004 

 CD @ 5% .060 .020 .010 .060 .010 

 

Another  aspect  of  the  investigation  was  to  study  the influence  of  storage on  the  yeast  and mould  count  in  the kadhi 

samples.  In  this  case  too,  showed  significant  (P<0.05)  difference  for the  YMC  in  the kadhi samples  on  the  hours  10  as  

well  as  on  the other  hours  of  storage. The YMC in standard Kadhi was the higher initially (0.68 x 102cfu/g) as well as on 

hours 50 of the storage (2.10 x   102cfu/g).   Similar   trend   of   increase   in   the   YMC   for   standard (0.68 x102cfu/g to 2.10 

x102cfu/g), and in modified kadhi (K2) was (0.60 x 102cfu/g to 2.00  x 102cfu/g) was   observed. The presence of coliform in 

milk and  milk  product  is suggestive   of   unsanitary   condition   followed   during   production, processing and handling and 

storage. The data on influence  of experimental treatments  on the coliform  count  revealed  Table 3.5 that  the  storage tome 

significantly  (P<0.05)  affected  the  coliform  count  in  the kadhi samples. The differences in the coliform count in kadhi   

samples   under   different   treatments   were   found   to   be significant  (P<0.05)  on  hours  10  as  well as  on  other  hours  of 

storage.  The number coliform count in samples was lowest  initially but   increased   on   hours   50   of   storage.   The   

differences   were significant (P<0.05) on all the days of storage. The standard Kadhi was found to be superior to Modified 

Kadhi (K2) in slower rate of increase in the coliform count in the samples.  
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Table 3.5: Nutritional composition of standard and modified Kadhi 

S. No Nutrients Std. 

Kadhi(0:100) 

Modified 

Kadhi(50:50) 

t-value t-calculated 

1 Moisture(mg/l) 80.13±0.12 79.7±0.12 4.23 NS 

2 Ash(%) 2.26±0.04 2.13±0.06 3.023 NS 

3 Protein(mg) 6.54±0.32 6.63±0.33 -0.338 NS 

4 Fat(g) 4.81±0.25 4.75±0.22 0.337 NS 

5 Fibre(g) 0.7±0.07 0.7±0.07 0.387 NS 

6 Carbohydrate(g) 5.44±0.4 6.18±0.01 -3.124 NS 

7 Physiological energy (Kcal) 107.3±0.5 104±1.1 3.577 NS 

8 Calcium (mg) 96.8±0.7 95.5±0.3 2.814 NS 

9 Phosphorus (mg) 224.5±0.6 220.6±2.08 3.064 NS 

 

 Proximate Composition: In the present study the standard and statistical selected whey based Kadhi was assessed for its 

proximate composition and minerals using the standardized technique of AOAC (1995). The result of nutritional composition of 

whey based Kadhi was presented in table3.5. 

The moisture content of standard and K2 Kadhi was 80.13±0.12, 79.7±0.12 percent respectively. There is no significant 

difference of moisture content among the standard and K2 Kadhi. Jindal and Singh, (2005) also prepared a whey based Kadhi in 

which the moisture content was 85.10 percent. This is slightly higher than the obtain value. The ash content of food stuff 

represented the mineral matter. The value of ash content of standard and K2 Kadhi was 2.26±0.04 and 2.13±0.06 percent 

respectively. No significant difference was reported in the ash content of both standard and K2 Kadhi. Jindal and Singh, (2005) 

reported 1.95 percent ash content whey based Kadhi. These values contain minute differences, May be the differences due to 

ingredient and in amount used in preparation of the product. Mean value for protein content of standard and K2 Kadhi was 

6.54±0.32, 6.63±0.33 percent respectively. No significant difference was observed in the crude protein among standard and K2 

Kadhi. Jindal and Singh, (2005) reported 6.12 percent protein whey based Kadhi. The value for crude fat of standard and 

K2Kadhi was 4.81±0.25, 4.75±0.22 percent respectively. Jindal and Singh, (2005) reported 3.12 percent fat in whey based Kadhi. 

This value is lower than the obtain value. High fat content is the developed product may be due to the use of different oil. In 

present investigation the fibre in standard and K2 Kadhi was .7±0.07, .7±0.07 percent respectively. No significant difference was 

observed in the crude fibre so we can opt the whey based Kadhi. The carbohydrate content of both Kadhi was 5.44±0.4 and 

6.18±0.01 respectively. No significant difference was observed in both types of Kadhi. The energy content of standard and K2 

Kadhi was 107.3±0.5, 104±1.1 percent respectively. No significant difference was present in the physiological energy among 

standard and K2 Kadhi. 

Mineral: The mineral content of the developed product was assessed by titration and spectrophotometer method. It was found 

that in present study the calcium content in standard and modified Kadhi (K2) was 96.8±0.7, 95.5±.3 percent respectively. No 

significant difference was obtained. 

The phosphorous content in standard and K2 Kadhi was 224.5±0.6, 220.6±.8 percent respectively. No significant difference was 

observed. 

Conclusion: Hence, it is concluded that the mean score of standard Kadhi for all the attribute lies between 7.5 to 7.86 i.e. colour, 

flavor, texture, taste, appearance, overall acceptability. All   the fresh kadhi samples showed the non-significant differences in 

respect of LAB, YMC and Coliform  count.  The  LAB,  YMC  and  Coliform  count ranged  from 6.58  x  107cfu/g  to 6.60  x  

107cfu/g,  0.49  x 102cfu/g to  0.50 x 102cfu/g, 0.18cfu/g to 0.19 cfu/g respectively. 
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Microbiological quality of kadhi during storage the Lactic acid bacteria (LAB) count in the kadhi samples firstly increased and 

then decreased as storage period progressed up to 50 hours. The significant difference (P<0.05) were observed among standard 

and modified Kadhis sample influenced the LAB count during all the hours of storage period i.e. up to hours 50. The standard 

and modified kadhi samples counts ranged from 8.30 x  107cfu/g to  9.12x  107cfu/g and 8.25 x 107cfu/g to 9.21 x 107cfu/g 

during storage period. Yeast and Mould Count (YMC) packaging in kadhi samples significantly (P<0.05) affected the YMC of 

kadhi samples during storage period. The YMC  in  standard and modified kadhi samples  were  ranged from  0.68 x  102cfu/g to  

2.10x  102cfu/g and 0.60 x  102cfu/g to  2.0x  102cfu/g during 50  hours  of storage. The Coliform Count of kadhi samples 

significantly (P<0.05) increased during all the hours  of storage  period.  The coliform count in the standard and modified kadhi 

samples ranged   from   0.50cfu/g to 1.98cfu/g to .38 cfu/g to 1.90cfu/g during 50 hours storage period. 

 Kadhi prepared from whey:buttermilk ratio 0:100 and 50:50 were analyzed for their nutritional characteristics i.e. Moisture 

(80.13±0.12and 79.7±0.12), Ash (2.26±0.04 and 2.13±0.06), Protein (6.54±0.32 and 6.63±0.33), Fat (4.81±0.25 and 4.75±0.22), 

Fibre (0.7±0.07 and 0.7±0.07), Carbohydrate (5.44±0.4 and 6.18±0.01) and Physiological energy (107.3±0.5 and 104±1.1) Kcal. 

respectively. The minerals like Calcium and Phosphorus are (96.8±0.7 and 95.5±0.3) and (224.5±0.6 and 220.6±2.08) 

respectively. The significant difference were observed among the seven variation of Kadhi prepared from different ratio of 

ingredients and no significant difference were observed among sensory and nutritional composition of standard Kadhi. So this 

product is consumed by the general mass in the substitution of buttermilk.  
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