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Abstract: Spirulina is a rich source of nutrients specially 

essential amino acids, essential fatty acids, pigments like 

carotenoids, minerals and vitamins and thus can potentially 

represent an important and significant staple in the human diet. 

The present work focuses on enrichment of vanilla ice cream with 

Spirulina with its addition in concentrations of 25%, 50%, 75% 

and 100% for ice cream preparation. With increase in level of 

Spirulina addition there was improvement in nutritional profile, 

and increasing protein content was observed It also gave natural 

light green color to ice cream enriched with it. Ice cream prepared 

by addition with Spirulina had comparable scores for sensory 

parameters with that of control. 
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1. Introduction 

Nutrition and health are important deciding factor when 

consumers purchase dairy products. Driven by increasing 

incomes and health consciousness value addition to dairy 

products has witnessed a significant increase over the past few 

years. In all over world Ice cream is considered a food for 

enjoyment, rather than a basic food. Therefore, fortification of 

ice cream with nutrients or other organic substances should be 

supported. To fulfill body demand of protein and other 

important vitamins and minerals Dairy products enriched with 

minerals, proteins and essential fatty acids can be manufactured 

using cyanobacteria. It also gives natural colour to ice cream 

enriched with it. In the present investigation, it is of interest to 

explore the effect of Spirulina on characteristics of ice cream. 

2. Materials 

Milk (Buffalo), Milk cream, Sugar, Corn flour, Vanilla 

essence, GMS powder, CMC powder, ware was procured from 

local market of Baroda Gujarat. Spirulina strain culture was 

procured from K. K. Wagh college of Agricultural 

Biotechnology, Nashik. 

3. Methods 

A. Growing of spirulina culture its maintenance and powder 

preparation 

5 ml mother culture was mixed initially with 1000 ml 

designed culture medium. The designed medium composition  

 

was: NaCl :2.0 g., NaHCO3 :16.0 g., NaNO3 :2.0 g., K2SO4 

:1.0 g., KH2PO4: 0.5 g., FeSO4: 100 mg per liter water (boiled 

and chilled) with pH value of 10.5. The culture was agitated 

with water pump with natural illumination for 7 days and 

observed the intensity of green color. Once culture got dense 

intensity yield. Spirulina culture was strained with muslin cloth. 

Collected biomass was allowed to dry under sunlight for 5 to7 

days or in hot air oven at 50 to 70℃. After completely loss of 

moisture dried mass was grinded manually with mortar and 

pestle. To obtain powder form of spirulina. 

B. Ice Cream Preparation 

The ice cream was prepared as per standard procedure 

narrated by Sukumar De (1977). Some modifications are done 

to improve texture of ice cream. 

Fresh whole milk 

Pre-heating (45-50ºc) 

 

Addition of mix ingredients (Sugar, Corn flour, 

GMS powder, CMC powder, 

          (Vanilla extract 0.25 % 0.50 % 0.75 % 1.0 %) 

 

Fore warming (70ºc) 

 

                   Homogenization of Mix (250 PSI and 500 PSI) 

 

                                          Pasteurization 

   

               Cooling (15ºc)  

  

Ageing of mix for overnight 

Freezing (-18 to 20ºc) for 6 hr 

 

                                           Cutting of mix 

 

      Addition of milk cream 

 

Homogenization and addition of 

(Spirulina powder 0.25 % 0.50 % 0.75 % 1.0 %) 

 

                Filling (100 ml cup) and   Hardening (-18 to 20℃) 
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C. Sensory Analysis 

The systematic sensory evaluation was carried out on 

prepared product      having different ratios of spirulina powder 

and vanilla flavor compared each with control product by 9-

point headonic scale the products was judged with standard 

score card for flavor, body and texture, color and appearance, 

melting quality and overall acceptability. 

D. Physico-Chemical Analysis 

Ph, acidity, moisture content, total solid content, ash content, 

fat content, protein content. All Properties analysis was done 

with standard procedures of AOAC  

E. Microbial Analysis    

Microbial analysis of ice cream was done with three different 

tests.   

1) yeast and mould count 

2) coliform count      

3) viability count 

4. Results and Discussion 

A. Sensory Evaluation 

In sensory attributes color of the control was 7.53 whereas 

for the experimental sample T1, T2, T3, T4 the score were7, 

7.86, 8.06, 7.86 was observed.  Appearance of the control ice 

cream was 7.73, whereas for the experimental sample T1, T2, 

T3, T4 the score ware 6.8, 7.83, 7.33, 7.81 was observed. Taste 

of the control ice cream was 7.8, whereas for the experimental 

sample T1, T2, T3, T4 the score ware 6.73,7.6,7.36.7.66 was 

observed. Apart from taste flavor of the control ice cream was 

7.66, whereas for the experimental sample T1, T2, T3, T4 the 

score ware 7.1, 7.66, 7.8, 7.93 was observed. Also, Consistency 

of control ice cream was 7.6, whereas for the experimental 

sample T1, T2, T3, T4 the score ware 7.2, 7.26, 7.56, 8.43 was 

observe. Including all overall acceptability of control ice cream 

was 7.8, whereas the experimental sample T1, T2, T3, T4 the 

score ware 7.13, 7.66, 7.86, 8.03 was observed. 

 

 
Fig. 1.  Sensory analysis 

B. Physico-Chemical Analysis 

Fresh buffalo milk used for in making of spirulina ice cream 

was analyzed for proximate composition like pH, acidity, 

moisture, fat, protein. And then prepared product was analyzed 

for physio-chemical constituents such as pH, Acidity, Moisture, 

Total solid, Ash, Fat, Protein. 

 
Table 2 

Proximate analysis of raw milk that used for preparation of spirulina ice 

cream 

pH 6.62 

Moisture (gm%) 86.33 

Total solid (gm%) 16.07 

Titrable Acidity (%) 0.22 

Ash (gm%) 0.57 

Protein (gm%) 6.46 

 

Table 2 shows the proximate analysis of milk which contains   

pH of 6.62, moisture (86.33%) owing to milk has a higher 

moisture content, total solid (16.07gm%), titrable acidity at 

0.22 %, where titratable acidity varies from 0.12 to 0.19% in 

fresh buffalo milk and ash, protein, and percentage of fat 

present in milk was 0.57 gm %, 6.46 gm%, fat 6.7%. 

C. Physico-Chemical Properties  

Enrichment of vanilla ice cream with spirulina powder”, for 

proximate, sensory, physio-chemical and microbiological 

analysis. In which it shows a high pH value from treatment 

T0(6.99), acidity percentage with highest in T4 (0.25), an 

increase in percent of moisture which was high in T4 (51.67), 

level of total solid content was decreased with higher in T0 

(49.68). Furthermore, ash content of ice cream was higher with 

treatment T4(0.78), higher fat content was observed in T4 

(10.16), higher content of protein in T4 (15.96), maximum 

acidity found in T4 (0.25), Highest melting resistance was 

counted in T4 (17.2) these parameter physio-chemical 

constituents was observed and spirulina enriched vanilla ice 

cream was stored at refrigeration temperature (-18 ºc). From the 

present investigation it can be concluded that Spirulina powder 

offers great potential use in diary industry to enrich dairy 

products. The mix spirulina powder of treatment T4 was more 

acceptable than other experimental treatments T1, T2 and T3 

due to higher overall acceptability score. It was observed that 

as the increasing level of spirulina powder and vanilla extract 

there was also increased in Moisture, Acidity, protein, ash, fat 

and decreased in pH, total solid of spirulina enriched vanilla ice 

cream. 

D. Microbial Analysis and Shelf Life of Product 

1) Viability 

Only a cluster of colonies was observed in experimental 

samples T1 (108dilution) which was uncountable due to the 

Table 1 

Organoleptic evaluation of spirulina ice cream 

Sample Color Consistency Taste Flavor Appearance Overall Acceptability 

T0 7.53 7.6 7.8 7.66 7.73 7.8 

T1 7 7.2 6.73 7.1 6.8 7.13 

T2 7.86 7.26 7.6 7.66 7.83 7.66 

T3 8.06 7.56 7.36 7.8 7.33 7.86 

T4 7.86 8.43 7.66 7.93 7.81 8.03 
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enormous cluster. After 15 and 30 days of storage it remained 

same uncountable in T3 (109 and 1010 dilution) and skeptical to 

identify and to count, hence it was a fallible result. 

2) Coliform count 

In each treatment of prepared ice cream, the coliform count 

was nil which indicates that hygienic conditions adapted during 

manufacturing as well as the sanitation was carried out which 

was adequate. 

3) Yeast and mould count 

The yeast and mould growth in spirulina ice cream was 

analyzed at the regular intervals viz.,10th, 20th and 30th days of 

storage. Initially there was no yeast and mould growth in 

spirulina ice cream thus, yeast and mould were absent in fresh 

ice cream. Then on 15th day of storage in one experimental (T2 

-4th dilution) sample there was only a one colony was observed 

on plate and after that at 30th day (T2-5th dilution, T1-5th 

dilution, T1-104 dilution) of storage uncountable growth were 

seen on plate. 

E. Cost of production of spirulina enriched vanilla ice cream 

The cost of spirulina ice cream was worked out by 

considering the prevailing cost of ingredients only. The cost 

data are presented in table 5. 

5. Conclusion 

The present investigation was undertaken for “Enrichment of 

vanilla ice cream with spirulina powder”, for proximate, 

sensory, physio-chemical and microbiological analysis Sensory 

attributes was done at the same period of time. According to the 

sensory attributes all   different treatments were accepted.  

Results obtained were satisfactory and the spirulina ice 

cream showed good quality characteristics on pH, Acidity, 

Moisture, Total solid, Ash, Fat, Protein, melting resistance. The 

overall acceptability was found with T4 (1.0). From the present 

investigation it can be concluded that Spirulina powder offers 

great potential use in diary industry to enrich dairy products The 

mix spirulina powder of treatment T4 was more acceptable than 

other experimental treatments T1, T2 and T3 due to higher 

overall acceptability score. It was observed that as the 

increasing level of spirulina powder and vanilla extract there 

was also increased in Moisture, Acidity, protein, ash, fat and 

decreased in pH, total solid of spirulina enriched vanilla ice 

cream. Spirulina powder addition also gave natural light green 

(pista) color to ice cream. it concluded that spirulina added 

vanilla ice cream with its good quality and more acceptability 

can be prepared by the addition spirulina powder Sample T4 

containing 1.0 % spirulina powder and 1.0 percent vanilla 

flavor was found most acceptable in the terms of sensory as well 

as physiochemical scores whereas treatment containing 0.25%, 

0.50%, and 0.75 % spirulina also obtained satisfactory results 

as they were within the acceptable limit. Ice cream can be stored 

for 30 days due to absence of coliforms and yeast and mould 

was also lower, and it can be recommended as health food for 

patients due to spirulina protein benefits. 

 

 

Table 3 
Physiochemical properties of ice cream  

pH (%) Acidity (%) Moisture (%) Total Solid (Gm) Ash (%) Fat (%) Protein (%) Melting resistance (min) 

T0 6.99 0.2 50.32 49.68 0.64 10.1 7.98 13.4 

T1 6.86 0.22 50.66 49.34 0.67 10.12 9.97 13.9 

T2 6.91 0.24 51.12 48.88 0.71 10.12 12.77 14.7 

T3 6.78 0.24 51.44 48.56 0.75 10.14 13.97 15.6 

T4 6.62 0.25 51.67 48.33 0.78 10.16 15.96 17.2 

 

Table 4 
Changes in microbial activity during storage of spirulina ice cream 

Microbial quality 0 day 15 days 30 days 

C E C E C E 

- 108 109 
10

10 - 108 109 
10

10 - 108 109 
10

10 

Viability - - - - - UC - - - - UC UC 

Yeast and mould count - 104 105 106 - 104 105 106 - 104 105 106 

- - - - UC 1 - - - UC - 

Coliform count - 102 103 104 - 102 103 104 - 102 103 104 

- - - - - - - - - - - 

                                          *C- control, *E-experimental *UC- uncountable, ‘-’= Nil 
 

Table 5 

Cost of production of spirulina ice cream 

 

 

Ingredients 

Cucumber ice cream treatments 

T0 T1 T2 T3 T4 

Qty Cost Qty Cost Qty Cost Qty Cost Qty Cost 

Milk (ml) 500 28 500 28 500 28 500 28 500 28 

Milk cream (ml) 150 19.5 150 19.5 150 19.5 150 19.5 150 19.5 

Powder sugar(g) 150 6 150 6 150 6 150 6 150 6 

Corn flour (g) 10 2.5 10 2.5 10 2.5 10 2.5 10 2.5 

GMS powder 15 2.4 15 2.4 15 2.4 15 2.4 15 2.4 

CMC powder 0.250 0.5 0.250 0.5 0.250 0.5 0.250 0.5 0.250 0,5 

Vanilla essence(ml) 0.0 0.0 1.25 1.8 2.5 3.75 3.75 5.4 5 7.5 

spirulina powder (g) 0.0 0.0 1.25 3.12 2.5 6.25 3.75 9.37 5 12.5 

Total cost (rupees) for 1.5 kg 58.9 63.82 68.9 73.67 78.9 
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