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[bookmark: _GoBack]Chemical Analysis and Cost of production of Probiotic Ambil Using Sorghum (Sorghum bicolor) Flour
ABSTRACT 

	
The present study was conducted at the Dairy Science Laboratory, Department of Animal Husbandry and Dairy Science, College of Agriculture, Dr. BSKKV, Dapoli (M.S.), to evaluate the quality parameters of Sorghum-based Probiotic Ambil enriched with varying levels (20%, 30%, 40%, and 50%) of Probiotic curd (Lactobacillus acidophilus). The investigation focused on chemical composition, including total solids, fat, protein, ash, and crude fiber. Increasing the proportion of probiotic curd led to a decrease in total solids (12.75%) and crude fiber (1.49%), while fat (1.83%), protein (2.86%), and ash (1.33%) contents increased, enhancing the nutritional value. Cost analysis demonstrated that production cost increased with higher probiotic levels, with the most acceptable formulation (T3) costing Rs. 49.31/L. This study highlights the potential of Sorghum-based Probiotic Ambil, standardized with 40% L. acidophilus curd, as a nutritious and consumer-appealing traditional beverage.
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1. INTRODUCTION 

About 11,000 years ago, when farming started to take the place of hunting and gathering in the Middle East, milk was first used for human nourishment. In order to break down lactose, a milk sugar that was indigestible to adults, cattle herders first started fermenting milk to make yoghurt and cheese (Curry, 2013). A cultural history of milk consumption has also been linked to other lactase persistence pockets in South Asia, the Middle East and West Africa. In these regions, genetic mutations linked to the lactase gene have also been found (Burger, Kirchner, Bramanti, Haak, and Thomas, 2007; Ingram et al., 2009; Gerbault et al., 2011). As farming began, milk from cows, sheep or goats became a valuable source of nutrients. Additionally, fermented milk products could be preserved, making them less dependent on harvests and seasonal fluctuations, which helped during famine. In addition to lactose, the primary milk sugar, milk also includes vital amino acids, lipids, vitamins, minerals and proteins (caseins, whey proteins and minor proteins). Thus, its use may have played a role in the centuries-long success of human evolution. But in addition to being extremely nourishing for people, milk is also a great place for microbes to develop.

Probiotics are live organisms that help the host's health when given in sufficient quantities. This phrase describes particular bacterial strains and common probiotics contain lactic acid bacteria like Bifidobacterium and Lactobacillus. Dairy products like yoghurt, cheese and kefir are frequently fermented using these strains. For this reason, one of the most popular sources of probiotics is fermented dairy products that contain live bacterial cultures. Numerous gastrointestinal and digestive disorders may benefit from this kind of probiotic-containing milk product. (Suryawanshi, N. A., 2021).
Originally known as Bacillus acidophilus, L. acidophilus was first isolated from the human gastrointestinal system (infant feces) by Moro in 1900. L. acidophilus is present in over 80 per cent of yogurts made in the United States. L. acidophilus isolates have been grown from the oral, intestinal and vaginal regions and are also a component of the natural human microbiota. L. acidophilus is a gram-positive, short (2–10μm) bacillus that may thrive at temperatures as high as 45°C but grows best around 37-42°C. It grows most when the pH is between 5.5 and 6.0 and it stops growing when the pH is 4.0. One of the least oxygen-tolerant LABs is Lactobacillus acidophilus, an obligatory homofermentative bacteria that ferments carbohydrates to create lactic acid. One of the primary commercial species of Lactobacillus acidophilus is found in goods such as milk, yogurt, baby formulae and probiotic-containing dietary supplements. (Marchesi J, Bull M, Plummer S et al., 2013).
As a crop that can withstand drought, sorghum is ranked as the fifth most important staple cereal (Dlamini, Taylor and Rooney, 2007; FAO 2006; Raihanatu, Modu, Falmata, Shettima, and Heman, 2011). According to Taylor, Schober and Bean (2006) and Waniska, Rooney and McDonough (2004) it has been used to make porridge, beer, unleavened bread, couscous composite mixes and ethnic beverages. For the African and Indian populations, sorghum is a major source of energy, protein and minerals, including trace elements like iron and zinc (FAO 2006; Mohammed and Barbiker, 2011). Sorghum is rich in phenolic acid, flavonoids, antioxidants and condensed tannins in addition to these nutrients (Awika and Rooney, 2004; Dykes and Rooney, 2007; SernaSaldivar and Rooney, 1995).

2. material and methods 

All the material required was procured from local market and also facilities provided by Department of Animal Husbandry and Dairy Science, College of Agriculture Dapoli, Ratnagiri, (M.S) India.
2.1.1 Starter culture, its maintenance and propagation 
The freeze dried probiotic pure cultures of Lactobacillus casei were obtained from the National Dairy Research Institute, Karnal, Haryana and SMC college GAU, Anand. The culture was maintained separately in sterilized reconstituted skim milk test tubes.
The sterilized skim milk test tubes were separately inoculated with these cultures and incubated at 370C for 8 hrs and thereafter stored at refrigerated temperature. In order keep these cultures active, they were propagated once in week. (Shankar,1975).
CHART 1.  Preparation of Probiotic Curd (L. acidophilus)
Buffalo milk
Pre Heating (380C)
Filtration
Heating 800C/5 min
Cooling (370C-380C)
Addition of Culture @1.5 per cent (L. acidophilus)
Proper mixing
Incubation (370C/ 8 hrs)
Probiotic Curd
CHART 2.  Preparation of sorghum based probiotic Ambil (Flow Chart)
Dry and clean Sorghum grain
Grinding into fine flour
Take a small container having some amount of water, add sorghum flour (as per treatment) then stirring well to make it proper mix.
Water boiling (800C-900C) and add sorghum flour mix add salt and ginger extract as per taste and stirring
Boiling for 5 minutes
Cooling (370C)
Addition of probiotic (L. acidophilus) curd (homogenized form) as per treatment
Proper mixing
Sorghum based probiotic Ambil (Ready to serve)


Treatments details
PHASE - I: Determination of optimum level of sorghum flour
	In this phase by carried out filler-trial, sorghum flour was used at different proportion (5%, 7.5%, 10%, 12.5%) to finalize with constant level (7.5%) of sorghum flour.
PHASE - II: Preparation of Sorghum based Probiotic Ambil
	In the present investigation Sorghum flour will be used @ 7.5 per cent for all treatments, whereas probiotic curd L. acidophilus was used in different proportion of 20, 30, 40 and 50 per cent.
	The designed Sorghum based Probiotic Ambil was prepared in following different combinations,
T0= 7.5% Sorghum flour + without adding probiotic curd
T1= 7.5% Sorghum flour + adding 20 per cent probiotic curd (L. acidophilus)
T2= 7.5% Sorghum flour + adding 30 per cent probiotic curd (L. acidophilus)
T3 = 7.5% Sorghum flour + adding 40 per cent probiotic curd (L. acidophilus)
T4= 7.5% Sorghum flour + adding 50 per cent probiotic curd (L. acidophilus)
2.2 Chemical Analysis 
The total solids content was determined by gravimetric method as per IS:1479 (Part II), 1961. The fat content was determined by using standard Gerber method as described in IS:1224 (part I), 1977. The protein content was estimated by determining the per cent nitrogen by microkjeldhal method as recommended in IS:1479 (Part II), 1961. Per cent Ash content was determined by the method described in A.O.A.C., 1975.Crude fiber was estimated by standard method of analysis (AOAC, 2010). 
2.3 Cost of Production
Treatment wise production cost of Sorghum based Probiotic Ambil was worked out by considering prevailing market price of ingredients used only.
3. RESULTS AND DISCUSSION 
3.1 Total Solid 
The data pertaining to the Total solids content in Sorghum based Probiotic Ambil as affected by different levels of Probiotic curd (L. acidophilus) is presented in Table 1
The highest Total solids content of Sorghum based Probiotic Ambil was 16.39 (T0), followed by 15.53 (T1), 14.84 (T2), 13.52 (T3), 12.75 (T4). While lowest Total solids content was noticed at T4 i.e. (12.75%) Sorghum based Probiotic Ambil prepared with Probiotic curd (L. acidophilus) at 50 per cent. It was observed that the Total solids content showed gradual decrease with the increase in level of Probiotic curd (L. acidophilus).
In the present investigation, the Total solids content of Ambil without adding Probiotic curd was observed as 16.39 per cent. During making of Sorghum based Probiotic Ambil the various amount of probiotic curd (L. acidophilus) was added, thus there was reduction in Total solids observed throughout the treatments. This decline may be attributed to metabolic activity of the probiotic curd (L. acidophilus) which could utilize some of the fermentable solids during fermentation thereby reducing the overall Total solids in the finished product
Kumar (2006) reported a Total solids value of 8.90 per cent and Chopade (2013) recorded 10.47 per cent both of which are lower than the values observed in the present study possibly due to differences in formulation, sorghum variety or probiotic strains used.
	Anerao et al. (2022) found Total solids values ranging from 13.47 per cent to 16.43 per cent, aligning closely with our control and T1 value.
 Table 1 Total Solids content of Sorghum based Probiotic Ambil (%)
	
	R-I
	R-II
	R-III
	R-IV
	R-V
	R-VI
	Mean

	T0
	16.41
	15.52
	16.24
	15.95
	16.73
	17.47
	16.39a

	T1
	15.59
	16.30
	14.53
	15.02
	15.21
	16.52
	15.53ab

	T2
	14.45
	14.79
	13.80
	15.23
	14.86
	15.93
	14.84ab

	T3
	12.41
	13.47
	13.05
	14.28
	15.08
	12.84
	13.52b

	T4
	13.02
	12.19
	12.30
	11.33
	14.77
	12.87
	12.75bc



	Anova Table

	SV
	DF
	SS
	MSS
	Fcal
	Ftab 5%
	F tab 1%
	Result

	Tr
	4
	52.260
	13.065
	16.840
	2.759
	4.177
	SIG

	Er
	25
	19.396
	0.797
	
	
	
	 

	Total
	29
	71.656
	
	
	
	
	 




	S. E. ±
	CD at 1%
	CD at 5%

	0.509
	2.004
	1.481






FIGURE 1. The percentage of Total solids decreases from T0 to T4


3.2 Fat 
The data pertaining to the fat content in Sorghum based Probiotic Ambil as affected by different levels of probiotic curd (L. acidophilus) is presented in Table 2
[bookmark: _Hlk204460331][bookmark: _Hlk168933360]From Table 2 it is observed that the fat showed increasing trend during the study. The fat contents increased significantly with increase in level of probiotic curd (L. acidophilus). Highest fat was recorded in treatment T4 (1.83%) and lowest in case of treatment T0 (0.86%). The treatment T0, T1, T2, T3, T4 contain 0.86, 1.14, 1.38, 1.62 and 1.83 per cent fat, respectively. The fat content of Sorghum based Probiotic Ambil increased from 0.86 per cent to 1.83 per cent on addition of probiotic curd (L. acidophilus) from 20 per cent to 50 per cent. 
The final product has more fat in it than control had. This trend indicates that higher concentrations of L. acidophilus led to a noticeable increase in fat levels. The highest fat content was found in T4 (1.83%) where the highest amount (50%) of probiotic curd (L. acidophilus) was used. This increase in fat was attributed to the milk solids present in probiotic curd (L. acidophilus) itself, as it contains inherent milk fat, which gets incorporated into the Sorghum based probiotic Ambil during fermentation
Kumar (2006) reported average fat content was 0.23 percent as he treated product using Carboxy methyl cellulose (CMC) @ 0.05, 0.10 and 0.15 per cent and pectin @ 0.40, 0.50 and 0.60 per cent throughout the study.
	The results are in accordance with Shinde (2011) observed fat content of Ambil showed increasing parameters as increasing percentage of malted flour it was highest in (A4) sample 0.34 per cent.
	Chopade (2013) observed values of fat content ranging from 0.71 percent to 0.69 percent in which different types of strain used with equal percent of culture and flour 0.75, 10.00, 12.50 per cent, respectively.
	Anerao et al. (2022) reported that the fat per centage of Sorghum based Ambil prepared from various sorghum genotypes show increasing trend ranging from 0.45 to 0.70 percent, respectively.

[bookmark: _gjdgxs]Table 2 Fat content of different level of Sorghum based Probiotic Ambil (%)
	
	R-I
	R-II
	R-III
	R-IV
	R-V
	R-VI
	Mean

	T0
	0.87
	0.84
	0.81
	0.89
	0.92
	0.83
	0.86c

	T1
	1.08
	1.02
	1.12
	1.16
	1.26
	1.20
	1.14bc

	T2
	1.22
	1.38
	1.27
	1.34
	1.58
	1.46
	1.38b

	T3
	1.45
	1.58
	1.50
	1.63
	1.81
	1.75
	1.62ab

	T4
	1.82
	1.68
	1.87
	1.74
	1.95
	1.92
	1.83a


	Anova Table

	SV
	DF
	SS
	MSS
	Fcal
	Ftab 5%
	F tab 1%
	Result

	Tr
	4
	3.522
	0.881
	77.632
	2.759
	4.177
	SIG

	Er
	25
	0.284
	0.011
	
	 
	 
	 

	Total
	29
	3.806
	
	
	 
	 
	 



	S. E. ±
	CD at 1%
	CD at 5%

	0.061
	0.242
	0.179





FIGURE 2. The percentage of Fat increases from T0 to T4
3.3 Protein 
The data pertaining to the Protein content in Sorghum based Probiotic Ambil as affected by different levels of probiotic curd (L. acidophilus) is presented in Table 3
The average protein content of Sorghum based Probiotic Ambil in per cent was 1.95 (T0), 2.20 (T1), 2.35 (T2), 2.67 (T3), 2.86 (T4), The highest protein content was observed at (T4) 2.86 percent i.e. Sorghum based probiotic Ambil prepared with probiotic curd (L. acidophilus) at 50 per cent and while lowest protein content was noticed at (T0) i.e. 1.95 percent Sorghum based Probiotic Ambil prepared without adding probiotic curd (L. acidophilus). It was observed that the protein content showed gradual increase with the increase in level of probiotic curd (L. acidophilus). 
	In the present findings the protein content of Sorghum based Probiotic Ambil without adding probiotic curd (L. acidophilus) was observed as 1.95 per cent. During making of Sorghum based Probiotic Ambil there was rise in protein content observed simultaneously. This progressive increase in protein is attributed to the growing biomass of probiotic microorganisms, which are rich in protein and contribute to the overall nutritional profile of the product. As the level of added probiotic curd (L. acidophilus) increased, their metabolic activity and cell proliferation during fermentation likely enhanced the protein concentration of the final product.
	The present study findings are in good agreement with those of other researchers, including Kumar (2006), Shinde. S. V. (2011), Chopade (2013), Anerao K. K. et al. (2022), who reported that the per centages of protein in Sorghum based Probiotic Ambil were 2.47, 1.20-1.50, 2.10, 2.10-3.93 per cent, respectively. 
[bookmark: _30j0zll]Table 3: Protein content of different level of Sorghum based Probiotic Ambil (%)
	
	R-I
	R-II
	R-III
	R-IV
	R-V
	R-VI
	Mean

	T0
	2.09
	2.01
	1.95
	1.92
	1.84
	1.89
	1.95d

	T1
	2.18
	2.35
	2.24
	2.20
	2.14
	2.11
	2.20cd

	T2
	2.34
	2.38
	2.29
	2.41
	2.32
	2.36
	2.35c

	T3
	2.63
	2.66
	2.61
	2.78
	2.74
	2.58
	2.67b

	T4
	2.85
	2.77
	2.89
	2.86
	2.94
	2.82
	2.86a


	Anova Table

	SV
	DF
	SS
	MSS
	Fcal
	Ftab 5%
	F tab 1%
	Result

	Tr
	4
	3.166
	0.792
	140.802
	2.759
	4.177
	SIG

	Er
	25
	0.141
	0.006
	
	
	
	 

	Total
	29
	3.307
	
	
	
	
	 



	S. E. ±
	CD at 1%
	CD at 5%

	0.043
	0.171
	0.126




FIGURE 3. The percentage of protein increases from T0 to T4

3.4 Ash 
The data pertaining to the Ash content in Sorghum based Probiotic Ambil as affected by different levels of probiotic curd (L. acidophilus) is presented in Table 4
[bookmark: _Hlk168933999][bookmark: _Hlk174263984]The critical perusal of Table 4 indicates that the ash showed increasing trend during the study. The ash increased significantly with the increase in level of probiotic curd (L. acidophilus) The significantly higher per cent of ash due to high per cent of probiotic curd (L. acidophilus). Highest ash was recorded in treatment T4 (1.33%) and lowest in case of treatment T0 (0.74%). The treatment T0, T1, T2, T3 and T4 contain 0.74, 0.86, 1.03,1.16 and 1.33 per cent ash, respectively. 
	This progressive increase in ash content suggests that the addition of L. acidophilus may enhance the mineral availability or contribute additional minerals through microbial biomass. Moreover, fermentation can break down complex compounds in sorghum possibly releasing bound minerals thereby increasing the measurable ash content in the final product.
	Kumar (2006) reported average ash content was 1.32 percent as he treated product using Carboxy methyl cellulose (CMC) @ 0.05, 0.10 and 0.15 per cent and pectin @ 0.40, 0.50 and 0.60 per cent throughout the study.
	Shinde (2011) recorded the high ash content of Sorghum based Ambil can also attributed to dry matter, especially carbohydrates, through respiration during sprouting in which results showed ash content was highest in sample A4 due to malted flour.
	Chopade (2013) found that Sorghum based Ambil made with equal amounts of strained culture and that of sorghum flour had average ash concentration of 0.44 percent.
	Anerao et al. (2022) reported that the Ash per centage of Sorghum based Ambil prepared from various sorghum genotypes ranging from 0.12 to 0.18 percent, respectively.
	The Ash Content of Sorghum based Probiotic Ambil prepared by different levels of probiotic curd (L. acidophilus) during present study, corroborate well with the values reported by the above said workers.
Table 4 : Ash content of different level of Sorghum based Probiotic Ambil (%)
	
	R-I
	R-II
	R-III
	R-IV
	R-V
	R-VI
	Mean

	T0
	0.75
	0.72
	0.69
	0.71
	0.77
	0.78
	0.74de

	T1
	0.84
	0.85
	0.92
	0.88
	0.83
	0.86
	0.86d

	T2
	1.14
	1.09
	1.05
	0.94
	0.91
	1.02
	1.03c

	T3
	1.21
	1.24
	1.12
	1.18
	1.08
	1.15
	1.16b

	T4
	1.35
	1.38
	1.35
	1.33
	1.29
	1.26
	1.33a



	Anova Table

	SV
	DF
	SS
	MSS
	Fcal
	Ftab 5%
	F tab 1%
	Result

	Tr
	4
	1.316
	0.329
	106.455
	2.759
	4.177
	SIG

	Er
	25
	0.077
	0.003
	
	
	
	 

	Total
	29
	1.394
	
	
	
	
	 



	S. E. ±
	CD at 1%
	CD at 5%

	0.032
	0.127
	0.093




FIGURE 4. The percentage of Ash increases from T0 to T4
[bookmark: _3znysh7]3.5 Crude Fiber
The data pertaining to the crude fiber content in Sorghum based Probiotic Ambil as affected by different levels of probiotic curd (L. acidophilus) is presented in Table 5 
The average Crude fiber of Sorghum based Probiotic Ambil was 2.11 (T0), 2.00 (T1), 1.84 (T2), 1.66 (T3), 1.49 (T4), The highest crude fiber was observed at T0 (2.11%) i.e. Sorghum based Probiotic Ambil prepared without addition of probiotic curd (L. acidophilus) and while lowest crude fiber was noticed at T4 (1.49%) Sorghum based Probiotic Ambil prepared with probiotic curd (L. acidophilus) at 50 per cent. Crude fiber showed decreasing trend with increase in proportion of probiotic curd (L. acidophilus). 
	In the present findings the crude fiber content of Sorghum based Probiotic Ambil without adding probiotic curd (L. acidophilus) was observed as 2.11 per cent in (T0). This is attributed to inherent fiber content present in sorghum flour which remains largely unaltered in the absence of microbial activity. During making of Sorghum based Probiotic Ambil various amount probiotic curd (L. acidophilus) was added @ 20, 30, 40 and 50 per cent. With the progressive inclusion of probiotic curd (L. acidophilus) from T1 (20%) to T4 (50%) the crude fiber content decreased significantly, reaching the lowest value of 1.49 per cent in (T4). This reduction is likely due to the metabolic activity of L. acidophilus which is known to ferment and partially degrade dietary fibers during the fermentation process thereby reducing the measurable crude fiber content.
	The observed results are in alignment with earlier studies. Shinde S. V. (2011) reported crude fiber values ranging from 1.30 per cent to 1.90 per cent, while Anerao K. K. et al. (2022) observed values between 1.41 per cent and 1.76 per cent. The results of treatments T2 to T4 fall well within these previously reported ranges, validating the current findings.
Table 5: Crude fiber content of different level of Sorghum based Probiotic Ambil (%)
	
	R-I
	R-II
	R-III
	R-IV
	R-V
	R-VI
	Mean

	T0
	2.16
	2.04
	2.07
	2.12
	2.18
	2.10
	2.11a

	T1
	1.96
	2.08
	2.05
	1.90
	2.01
	1.98
	2.00ab

	T2
	1.87
	1.91
	1.85
	1.88
	1.74
	1.78
	1.84b

	T3
	1.64
	1.68
	1.62
	1.70
	1.66
	1.67
	1.66c

	T4
	1.55
	1.44
	1.51
	1.48
	1.52
	1.43
	1.49d


	Anova Table

	SV
	DF
	SS
	MSS
	Fcal
	Ftab 5%
	F tab 1%
	Result

	Tr
	4
	1.497
	0.374
	134.294
	2.759
	4.177
	SIG

	Er
	25
	0.070
	0.003
	
	
	
	

	Total
	29
	1.567
	
	
	
	
	



	S. E. ±
	CD at 1%
	CD at 5%

	0.030
	0.120
	0.089



FIGURE 5. The percentage of crude fibre decreases from T0 to T4
3.6 Cost Of Production 
Table 6 Cost of production for Sorghum based Probiotic Ambil (Rs.) 	
	Treatment No.
	Probiotic curd (L. acidophilus)
	Sorghum flour
	Salt
	Ginger extract
	Total cost of treatment


	
	gm
	Rs
	gm
	Rs
	gm
	Rs
	ml
	Rs
	(Rs. /1 L)

	T0
	-
	-
	75
	5.25
	2
	0.06
	0.2
	4
	9.31/-

	T1
	200
	20
	75
	5.25
	2
	0.06
	0.2
	4
	29.31/-

	T2
	300
	30
	75
	5.25
	2
	0.06
	0.2
	4
	39.31/-

	T3
	400
	40
	75
	5.25
	2
	0.06
	0.2
	4
	49.31/-

	T4
	500
	50
	75
	5.25
	2
	0.06
	0.2
	4
	59.31/-


Note: - Rate of ingredients used (During 2024-25): 
      1. Probiotic curd (L. acidophilus) - Rs.100/kg    2. Sorghum flour - Rs.70/kg                      
      3. Salt - Rs. 30/kg                                                4. Ginger extract - Rs.20/ml                    
	The greatest cost (Rs. 59.31/lit.) was reported in the case of Sorghum based Probiotic Ambil created with 50 per cent Probiotic curd (L. acidophilus) i.e. treatment T4, followed by treatment T3, i.e. Sorghum based Probiotic Ambil prepared with 40 per cent Probiotic curd (L. acidophilus) cost (Rs 49.31/lit.). While the lowest cost (Rs. 9.31/lit.) was reported in the case of treatment T0, which was Sorghum based Probiotic Ambil made without addition of Probiotic curd (L. acidophilus).

FIGURE 6. The percentage of Rupee increases from T0 to T4
4. SUMMARY 
Total Solids
[bookmark: _2et92p0]Total solids content gradually decline with increasing level of Probiotic curd (L. acidophilus). The treatment T0 (16.39%) without addition of Probiotic curd (L. acidophilus) shows highest total solids content while treatment T4 (12.75%) with addition of Probiotic curd (L. acidophilus) at 50 per cent shows lowest total solids content.
 Fat
Fat content gradually increases with increasing level of Probiotic curd (L. acidophilus) The treatment T0 (0.86%) without adding Probiotic curd (L. acidophilus) shows lowest fat content while treatment T4 (1.83%) with adding Probiotic curd (L. acidophilus) at 50 per cent shows highest fat content.
[bookmark: _tyjcwt]Protein
Protein content gradually increases with increasing level of Probiotic curd (L. acidophilus). The treatment T4 (2.86%) with adding Probiotic curd (L. acidophilus) at 50 per cent shows highest protein content while treatment T0 (1.51%) without adding Probiotic curd (L. acidophilus) shows lowest protein content.
[bookmark: _3dy6vkm]Ash
Ash content gradually increases with increasing level of Probiotic curd (L. acidophilus). The treatment T4 (1.33%) with adding Probiotic curd (L. acidophilus) at 50 per cent shows highest ash content while treatment T0 (0.74%) without adding Probiotic curd (L. acidophilus) shows lowest ash content.
[bookmark: _1t3h5sf]Crude fiber 
Crude fiber content gradually declines with increasing level of Probiotic curd (L. acidophilus) The treatment T0 (2.11%) without adding Probiotic curd (L. acidophilus) shows highest content while treatment T4 (1.49%) with adding Probiotic curd (L. acidophilus) at 50 per cent shows lowest crude fiber content.
Cost of Production
[bookmark: _Hlk203299595]The cost of ingredient only was taken to indicate the cost of preparation of Sorghum based Probiotic Ambil by incorporation of Probiotic curd (L. acidophilus). The cost of Sorghum based Probiotic Ambil production was increased simultaneously with increase in the level of Probiotic curd (L. acidophilus). The higher cost (Rs. 59.31/lit.) was recorded in case of Sorghum based Probiotic Ambil manufactured with 50 per cent Probiotic curd (L. acidophilus) for treatment T4. Lowest cost (Rs. 9.31/lit.) recorded in case of Sorghum based Probiotic Ambil manufactured without adding Probiotic curd (L. acidophilus) for control T0. The production cost of most acceptable level i.e. treatment T3 was Rs. (49.31/lit).
[bookmark: _4d34og8]5. CONCLUSION 
Based on results obtained from the present investigation, following conclusions are drawn: In respect to chemical properties of Sorghum based Probiotic Ambil i.e. Total solids and Crude fibre content were declined with increase in level of Probiotic curd (L. acidophilus). While Fat, Protein and Ash content were increased with increase in level of Probiotic curd (L. acidophilus). The cost of Sorghum based Probiotic Ambil was increased with increase in level of Probiotic curd (L. acidophilus). 
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T0	T1	T2	T3 	T4	4.42	5.18	6.15	6.98	7.96	Treatments


PER CENT ASH




T0	T1	T2	T3 	T4	2.1116666666666668	1.9966666666666668	1.8383333333333332	1.6616666666666664	1.4916666666666665	Treatments


PER CENT CRUDE FIBRE




T0	T1	T2	T3	T4	8.64	28.94	35.94	42.94	49.94	Treatments


Rs.




T0	T1	T2	T3	T4	16.386666666666667	15.528333333333334	14.843333333333334	13.522	12.746666666666668	Treatments


PER CENT TS




T0	T1	T2	T3 	T4	0.86	1.1399999999999999	1.375	1.62	1.83	Treatments


PER CENT FAT




T0	T1	T2	T3 	T4	1.9500000000000002	2.2033333333333336	2.35	2.6666666666666665	2.8616666666666664	Treatments


PER CENT PROTEIN
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