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ABSTRACT 

 Ginger flavoured ice cream can be considered as a herbal ice cream and health food. Medicinal properties of ginger 
(Zingiber officinale L.) in preventing cough and cold are well documented.  Ice cream mixes were prepared in a lot of 2 kg 
per treatment. Standard ice cream mix was formulated to contain 10 % fat, 11 % SNF, 15 % sugar and 0.4 per cent 
gelatin as a stabilizer. Ginger juice was incorporated at the rate of 0, 2, 3, 4, 5 and 6 % w/w of ice cream mix to prepare 
herbal ice cream.Gradual increase of ginger juice incorporation caused the increase in per cent titratable acidity, per 
cent overrun and meltdown time (min) of ice cream with decrease in per cent total solids and fat content; whereas the 
protein content was unaffected. Sensory quality of ice cream with 4 % ginger juice was superior as compared to other 
treatments. Ice cream made with 4 % ginger juice comprising of 10.23% fat and 3.68 % protein with 42.31 % overrun 
was found to be most acceptable. 
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INTRODUCTION 
Ice cream is a complex food colloid embodied in product associated by consumer with pure enjoyment 
and fun. Ice cream is a frozen dairy product made by freezing a pasteurized mix with agitation to 
consistency. Ice cream consists of at least three major discrete phases i.e. ice crystals, air-bubbles and fat 
globules. Mix of food materials viz., milk, cream, sweetening agents, stabilizers, flavours or egg products 
are used as ingredients and classified as dairy and non-dairy products like milk fat and milk solids not fat 
which play significant role in ice cream. It should contain permitted stabilizer and emulsifiers, not 
exceeding 0.5 per cent by weight. The product should contain not less than 10 per cent milk fat, 3.5 per 
cent protein and 36 per cent total solids [1].Ice cream is highly delicious and nutritionally rich frozen 
product. It is highly palatable and rich in nutritive value. On an average, a cup of good ice cream (100 g) 
supplies approximately 200 calories, 3 g proteins, 0.31 g calcium, 0.104 g phosphorus, 0.14 mg iron, 0.038 
mg thiamine and 0.236 mg riboflavin. It is also rich in amino acids like lysine and tryptophan, which are 
lacking in plant protein. Hence, the ice cream contributes high food value in an attractive, appealing form 
and hence universally liked. 
Presently, herbal products either in the form of cosmetics or foods has become more popular in the world 
market. Epidemiological data as well as in vitro studies strongly suggest that the foods containing phyto-
chemicals with anti-oxidation potential have strong protection against major disease risks including 
cancer and cardiovascular diseases [2]. Herbal sweet preparation is a new concept in dairy industry. 
Herbal sweets are prepared with the herbs and have been used as food and medicinal purpose for 
centuries.The performance of a flavouring material in an ice cream depends not only on the quality of the 
added flavour but also on the quality of raw materials, composition consistency and processing [3].  
Ginger is carminative, diaphoretic, spasmolytic and intenstinal stimulant. Experiments have also shown 
analgesic and anti inflammatory activity of ginger. Fresh ginger has been used for cold induced diseases, 
asthma, nausea, cough, heart palpitation, swelling dyspepsia and rheumatism. Ginger extracts also have 
antibacterial, antispasmodic, antiulcer, antiallergenic and antioxidant (food preservative) qualities as 
well. Ginger is a popular home remedy in India today.The medical properties of ginger in preventing 
cough and cold are well documented [4]. Lately there is tendency among people to assume a high degree 
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of confidence in wholesomeness and safety of natural foods and natural flavours than those based on 
chemical. 
Ginger was used in both form i.e. as juice and shreds for preparation of ice cream    [5, 6 and 7]. This 
investigation involved quantification of physico-chemical and sensory parameters due to incorporation of 
different ginger juice levels in ice cream. However, there is a need to standardize certain parameters 
involved in manufacturing ginger ice cream. It was, therefore, decided to evaluate the suitability of ginger 
juice as a flavouring agent in developing herbal ice cream and to evaluate its physico-chemical 
composition and sensory quality. 

 
MATERIALS AND METHODS 
Investigation was carried out at the Department of Agricultural Process Engineering, Mahatma Phule 
Krishi Vidyapeeth, Rahuri during the year 2014-15. Fresh cow milk was procured from the Dairy unit of 
the MPKV, Rahuri and other ingredients like cream, sugar, skim milk powder, gelatin and ginger were 
purchased from the local market. The ice cream machine having capacity of 2.5 litres per batch was used. 
Well matured, fresh ginger rhizomes were selected and washed with running tap water to remove dirt 
and dust.  Rhizomes were peeled and juice was extracted with electrically operated fruit juice maker. 
Juice was then filtered through 4 fold muslin cloth. The juice thus obtained was used to incorporate at 
different levels in the ice cream mix. 
Preparation of ice cream mix: 
Ice cream mixes were prepared in a lot of 2 kg per treatment. Standard ice cream mix was formulated to 
contain 10 per cent fat, 11 per cent SNF, 15 per cent sugar and 0.4 per cent gelatin as a stabilizer. Ginger 
juice was added at the rate of 0, 2, 3, 4, 5 and 6 % w/w of ice cream mix to prepare herbal ice cream. 
Preparation of ice-cream: 

Ice cream was prepared (Fig. 1) as per procedure given by [9].  
Selection of ingredients 

 

Figuring of mix (standardization) 
 

Making mix as per the treatment of experiment 
 

Pasteurizing the mix (720C for 20 min) 
 

Homogenization (120 kg cm-2) 
 

Cooling and Ageing (0 to 50C for 4 h) 
 

Cooling and Ageing (0 to 50C for 4 h) 
 

Addition of ginger juice as per treatment 
 

Freezing the mix (-4 to -50C) 
 

Hardening and storage (-23 to -290C) 
Fig. 1 Flow chart for preparation of ice-cream 

  
Ingredients used for preparation of ice cream mix were 1) milk with 6 % fat and 9 % solid not fat, 2) 
cream with 25 % fat and 6.8 % solid not fat, 3) skim milk powder with 0.8 % fat and 96 % solid not fat 
and 4) ginger juice with 1.12 % fat and 12.56 % solid not fat. Gelatin and sugar @ 0.4  and 15 %  were 
used for preparation of ice cream mix (Table 1). 

Table 1: Ice cream mix used for different ginger levels 

Treatment Ingredients Milk  Cream  
Skim 
milk 

powder  

Ginger 
Juice  

Sugar 
(g) 

Stabilizer 
(Gelatin) 

(g) 
Total 

T0 Weight (g) 500.00 297.600 48.400 - 150 4 1000.000 
Fat  (g) 30.00 74.400 0.380 - - - 104.780 
SNF (g) 45.00 20.237 46.464 - 150 4 265.701 
Total solids (g) 75.00 94.637 46.844 - 150 4 370.481 

T1 Weight (g) 480.00 297.600 48.400 20.000 150 4 1000.000 
Fat  (g) 29.10 74.400 0.380 0.224 - - 104.104 
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SNF (g) 43.65 20.237 46.464 2.512 150 4 266.863 
Total solids (g) 72.75 94.637 46.844 2.736 150 4 370.967 

T2 Weight (g) 470.00 297.600 48.400 30.000 150 4 1000.000 
Fat  (g) 28.20 74.400 0.380 0.336 - - 103.316 
SNF (g) 42.30 20.237 46.464 3.768 150 4 266.769 
Total solids (g) 70.50 94.637 46.844 4.104 150 4 370.085 

T3 Weight (g) 460.00 297.600 48.400 40.000 150 4 1000.000 
Fat  (g) 27.30 74.400 0.380 0.440 - - 102.520 
SNF (g) 40.95 20.237 46.464 5.024 150 4 266.675 
Total solids (g) 68.25 94.637 46.844 5.464 150 4 369.195 

T4 Weight (g) 450.00 297.600 48.400 50.000 150 4 1000.000 
Fat  (g) 26.40 74.400 0.380 0.560 - - 101.740 
SNF (g) 39.60 20.237 46.464 6.280 150 4 266.581 
Total solids (g) 66.00 94.637 46.844 6.840 150 4 368.321 

T5 Weight (g) 440.00 297.600 48.400 60.000 150 4 1000.000 
Fat  (g) 26.40 74.400 0.380 0.672 - - 101.852 
SNF (g) 39.60 20.237 46.464 7.536 150 4 267.837 

Total solids (g) 66.00 94.637 46.844 8.208 150 4 369.689 

 
The  ice cream mixes were analyzed for fat, protein, titratable acidity  and total solids as per BIS method 
[10]. Protein content of ice cream sample was determined by semi-micro Kjeldahl method [11] using Kjel-
plus digestion system (Model-KPS 006L, M/s. Pelican Instruments, Chennai).  
Physical properties  of ice cream  
Melting time: 
Melting time of ice cream was noted at room temperature. Ice cream (100 g) in equal quantity was taken 
into glass dishes of uniform size and the time required for complete melting was noted in minutes [12]. 
Overrun:  
The percentage overrun of ice cream was determined in terms of volume as per the method described by 
[13]. Volume of ice cream was calculated using the following formula. 

� = ���h 
where, V = Volume 
 r = Radius of pot in freezer. 
 h = Height of mix and ice cream in pot, 
 The per cent overrun was calculated as 

Per cent  overrun =
Volume of ice cream − Volume of ice cream mix 

Volume of ice cream
x 100 

Sensory evaluation : 
After hardening, the ice cream from different treatments was served to a panel of ten judges for sensory 
evaluation. They were provided with 9-point hedonic score cards for evaluating the quality of ice-cream. 
Samples of ice cream were judged by the judges for sensory attributes like colour, texture, flavour and 
overall acceptability. 
Experiment was replicated 4 times (i.e. 24 lots) for preparation of ice cream. Significance was tested by 
employing Complete Randomized Design and comparison between means was made by using least 
significant difference (critical difference) value at 5% level of significance. 
 
RESULTS AND DISCUSSION 
Composition of ice cream  
Ice cream prepared with skim milk powder and different levels of ginger juice were evaluated for the 
physico-chemical characteristics. Data regarding total solids, acidity, fat, proteins, melting time and 
overrun is given in Table 2.  

Table 2: Physico-chemical characteristics of ice-cream 

Treatments 
Total solids 

(%) 
Acidity 

(%) 
Fat 
(%) 

Proteins 
(%) 

Melting time 
(min) 

Overrun 
(%) 

T0 37.060 0.187 10.593 3.905 55.00 51.917 
T1 37.030 0.190 10.488 3.903 61.00 49.558 
T2 36.945 0.207 10.400 3.738 64.00 46.868 
T3 36.970 0.214 10.228 3.683 66.50 42.313 
T4 36.920 0.225 10.090 3.600 67.25 40.265 
T5 36.890 0.229 10.047 3.523 68.25 40.412 

S. E.m ± 0.0255 0.00357 0.0250 0.100 2.43 0.88 
C.D. at 5% 0.0758 0.0106 0.0744 NS 7.29 2.63 
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Total solids:  
Variation in total solids content of ice cream was significant due to different levels of ginger juice. Total 
solids content of ice cream T0 (37.06 %) was statistically significant followed by T1 (37.03 %). It was 
observed that the total solids content decreased with the increased level of ginger juice.  This might be 
due to dilution effect of ginger juice in ice cream which was found to exercise significant influence on the 
total solids content.  Simultaneous decrease from T0 to T5 might be due to low amount of total solids 
content of ginger juice (12.56 %). Lowest total solids content was noticed in T5 i.e. ice cream with 6 % 
ginger juice (36.89 %) while the highest total solids content was observed for treatment T0 i.e. ice cream 
prepared without ginger juice (37.06%). These results are in close agreement with Pinto et al., 2004 who 
reported that plain ice cream (control) contained 38.23 per cent total solids. Further, it was reported that 
the addition of ginger juice decreases the total solids content of ice cream simultaneously. According to 
ISI specifications, ice cream should contain minimum 36 per cent total solids and the results obtained are 
well comparable with that of BIS specification [9]. Ice-cream shall not contain less than 36 per cent total 
solids [14]. These results are in agreement with [13] who stated the total solids content of ice cream as 36 
to 43 per cent. Ice cream formulations contained 40.89 per cent total solids [15]. 
Fat :  
The ice cream incorporated with ginger juice had significantly affected the fat content. Fat content of the 
T0 (10.593 %) i.e. ice cream prepared without ginger juice was statistically significant over all other 
treatments. It was observed that the addition of ginger juice decreased the fat content of ice-cream. This 
decrease might be due to very low fat content of ginger juice (1.12 %). Dilution effect of ginger juice in ice 
cream was found to exercise significant influence on the fat content (Table 2). These results are in close 
agreement with [5]. He reported that the ice cream without ginger juice (control) contained 11.94 per 
cent fat which was then decreased slightly with the addition of ginger juice as 11.74, 11.53 and 11.32 per 
cent by the addition of 3, 4 and 5 per cent ginger juice, respectively. The minimum fat content specified 
for plain and fruit ice cream is 10 and 8 per cent, respectively as per [1]. Chen et al. [16] reported that the 
quality of ice cream was improved with rise in milk fat level and found that 9 per cent fat level was most 
desirable. Several researchers have also reported that the most desirable level of fat in the mix for 
producing good quality ice cream is 10 per cent [17, 9 and 13]. 
Protein :  
Preparation of ice cream incorporated with ginger juice had nearly same values of protein.  No significant 
change was found in the protein content. Ice-cream shall not contain less than 3.5 per cent protein [14]. 
According to [9] product should contain not less than 3.5 per cent protein. Ice cream without addition of 
ginger juice contained 3.99 per cent protein [5]. 
Titratable acidity : 
Titratable acidity content of treatment T0 (0.187 %) i.e. ice cream prepared without ginger juice was 
found statistically significant followed by T1 (0.190 %) i.e. ice cream with 2 per cent ginger juice (Table 2). 
This result is in close agreement with Arbuckle, 1986 who reported that a good quality ice cream has on 
an average acidity of 0.197 per cent. Increasing trend of acidity in ice cream might be due to higher acidity 
of ginger juice (1.12 %). According to BIS specification ice cream should contain maximum 0.25 per cent 
titratable acidity [9]. The range of acidity i.e. 0.187 to 0.229 per cent observed during this research work 
was within the BIS limits. 
Physical properties of ice cream  
Melting time of ice cream : 
Meltdown is an important property of an ice cream affecting its sensory quality from view points of eye 
appeal and mouth feel. Deviation in the melting property from an ideal condition can make the ice cream 
defective. Melting time of T0 (55 min) i.e. ice cream without ginger juice was statistically significant 
followed by the T1 (61 min) i.e. ice cream with 2 per cent ginger juice (Table 2). Melting time of ice cream 
samples containing ginger juice was increased progressively with increasing level of ginger juice. Increase 
in level of ginger juice increased the meltdown time of ice cream. In general, as the viscosity increases, 
resistance to melting and smoothness increases [13]. Slow melting generally indicates over stabilization 
and such conditions could be corrected by reducing the amount of starch and/or emulsifiers.  Ginger 
contain hydrocolloids (viz., starch) which might be responsible for the increased viscosity hence the 
meltdown time (Table 2). Lowest meltdown time in ice cream (55 min) was observed in treatment T0 i.e. 
without ginger juice.  Increase in ginger juice level in ice cream resulted decrease in meltdown rate of ice 
cream i.e. as the meltdown rate decreased the meltdown time was increased [5]. Results of the present 
investigation in respect of ice cream incorporated with different levels of ginger juice are in close 
agreement with [8]. 
Overrun : 
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Overrun is the one of the important criteria for controlling the economics of the product.  Overrun is 
caused by incorporation of air during freezing process. Overrun is necessary as far as the profitably of the 
product is concerned.  More the overrun, the more is the profit of the product. Overrun of treatment T0 

(51.917 %) i.e. ice cream without ginger juice was statistically significant followed by the treatment T1 

(49.558 %) i.e. ice cream with 2 per cent ginger juice. Overrun of ice cream was decreased with increase 
in level of ginger juice.  Increase in ginger juice level in ice cream decreased in overrun of ice-cream [5]. 
The observations of the present investigation in respect to ice cream incorporated with different levels of 
ginger juice are in accordance with these results. 
Sensory evaluation of ice cream :  
Sensory evaluation of dairy product is the token of acceptance of the product in the market by the consumer. 

Table 3: Effect of different levels of ginger juice on sensory characteristics of ice cream. 
          Attributes 
Treatments 

Colour Texture Flavour Overall acceptability 

T0 7.13 6.88 6.88 6.96 

T1 7.63 7.25 7.13 7.33 

T2 7.75 7.63 7.88 7.75 

T3 7.88 8.38 8.50 8.25 

T4 7.38 7.13 7.38 7.29 

T5 7.25 6.75 7.12 7.04 

S. E.± at 5% 0.306 0.256 0.287 0.292 

C.D. ± at 5% NS 0.763 0.853 0.870 

 
Colour : 
Statistically no difference was found in sensory evaluation of colour values for all the treatments. No 
artificial colour was added in the ice cream and same ingredients were used, hence no significant change 
was observed in the colour of different treatments. 
Texture : 
Texture score of treatment T3  (8.38) i.e. ice cream with 3 per cent ginger juice was statistically significant 
followed by the T2 (7.63) i.e. ice cream with 2 per cent ginger juice. Texture quality was significantly 
inferior when ginger juice level was increased to 3 and 4 per cent in ice-cream. Excessive thickening of 
mix and decreased overrun of ice cream when 3 and 4 per cent ginger juice level was incorporated 
resulted in inferior body and texture of ice cream. Average texture score indicated superiority for T3 (ice 
cream with 4% ginger juice) over all other samples due to improved smoothness and softer body. Similar 
results were reported by [7 and 8]. 
Flavour : 
Use of ginger juice in ice cream as against plain (control) ice cream increased its flavour preference when 
used up to 4 per cent level only, whereas, 5 and 6 per cent levels led to decrease in flavour score. Addition 
of ginger juice at the rate of 4 per cent was found to improve the flavour score significantly. Flavour score 
of treatment T3 (8.50) i.e. ice cream with 4 per cent ginger juice was statistically significant followed by 
the T2 (7.88) i.e. ice cream with 3 per cent ginger juice (Table 3). The reason for low score for treatments 
T4, T5 and T6  might be due to aroma of ginger which was mainly due to its volatile essential oil and the 
pungency was attributed to its non volatile constituents like gingerols, shogoal, paradol, etc. [18]. These 
constituents might have contributed to the detectable flavour of ice cream containing ginger. These 
results are corroborated with [7 and 8]. 
Overall acceptability : 
Overall acceptability of the ice cream prepared from 4 per cent ginger juice (T3) scored the highest points 
8.25 followed by T2  (ice cream with 3% ginger juice)  which scored 7.75. Score was reduced to 7.33 for T1 
and 7.29 for T4 where ginger juice was incorporated in ice cream at 1 per cent and 5 per cent levels, 
respectively. The score of control treatment (ice cream without ginger juice i.e. T0) was 6.96. Amongst 
different levels of ginger juice incorporated in ice cream, T3 (4 per cent ginger juice mixed in ice cream) 
treatment was found most acceptable by the panel of judges. Also good ice cream was obtained with 3 per 
cent ginger juice (Table 3). Addition of 4 per cent ginger juice in ice cream improved the sensory quality 
of ice cream. Ice cream incorporated with 4 per cent ginger juice was superior. However, ginger juice @ 3 
per cent could also produce good quality ice cream. Higher proportion of ginger juice (6 %) showed 
reduction in sensory quality score for ice cream [5]. 
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CONCLUSION 
Ginger juice could be successfully utilized for preparation of herbal ice cream. The most acceptable 
quality ice cream can be prepared by using 4 per cent ginger juice. Such flavouring did not appreciably 
affect the composition of ice cream. There was some reduction in overrun in ice cream containing ginger, 
but the ginger juice had a marked influence on flavour, overall acceptability and resistance to melting. 
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