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Microbiological Stability and Safety of Ice Cream Incorporated with Banana Purée and Coconut Ingredient during Frozen Storage


ABSTRACT
The present study evaluated the microbiological quality and storage stability of ice cream formulated with banana purée and coconut extracts during frozen storage. A full-fat control ice cream (FFC) and a medium-fat experimental ice cream (MFE) incorporating banana purée (10%) and coconut extracts were prepared under controlled processing conditions and stored at −18 ± 2 °C for 75 days. Microbiological analyses were conducted at 15-day intervals to assess aerobic plate count (APC), yeast and mold count (YMC), and coliform presence using standard methods prescribed by the Food Safety and Standards Authority of India. The results indicated that APC values of both ice cream formulations increased marginally and non-significantly during storage, with no significant effect of treatment, storage period, or their interaction, and remained within the permissible regulatory limits throughout the study. Yeasts and molds were absent per gram of product up to 60 days of storage and were detected only at very low levels on the 75th day, indicating minimal post-processing contamination and effective inhibition under frozen conditions. Coliforms were absent in both freshly prepared and stored samples throughout the entire storage period, confirming good hygienic practices and effective pasteurization. The findings demonstrate that incorporation of banana purée and coconut extracts does not compromise the microbiological safety of ice cream when appropriate processing and frozen storage conditions are maintained, thereby supporting the development of safe, value-added dairy–plant composite frozen desserts.
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INTRODUTION
[bookmark: _GoBack]Shelf life is a critical determinant of the commercial viability and consumer acceptability of food products, and frozen desserts such as ice cream are no exception. Although ice cream is stored under frozen conditions, it remains susceptible to quality deterioration arising from physicochemical, sensory, and microbiological changes occurring during processing, distribution, and storage. The extent of such deterioration is influenced by multiple interrelated factors, including formulation composition, processing parameters, hygienic practices, packaging systems, and strict maintenance of the cold chain throughout storage and marketing (Goff et al., 2025; Güzeler et al., 2012). Ensuring microbiological safety and stability of ice cream over its intended shelf life is therefore essential for regulatory compliance and consumer protection (FSSR, 2020; FSSAI, 2024).
From a microbiological perspective, ice cream represents a complex food matrix that can support microbial survival despite being stored at sub-zero temperatures. While low storage temperatures (≤ −18 °C) markedly suppress microbial growth, they do not eliminate microorganisms introduced through raw materials, processing environments, or post-pasteurization contamination (Pal et al., 2012; Nalbone et al., 2022). Psychrotrophic bacteria, as well as certain yeasts and molds, can survive freezing stress and may proliferate if temperature abuse or heat shock occurs during storage and distribution (Marshall et al., 2003; Guzeler et al., 2012). Consequently, microbiological quality of ice cream is strongly dependent on effective pasteurization, prevention of post-processing contamination, and continuous maintenance of frozen storage conditions (Ahmed & El-Zubeir, 2015).
The microbiological status of ice cream is commonly assessed using indicator organisms such as aerobic plate count (APC), yeast and mold count (YMC), and coliforms. APC provides an overall measure of microbial load and hygienic quality, while YMC reflects susceptibility to fungal spoilage, particularly in sugar-rich and plant-fortified products. Coliforms serve as indicators of post-pasteurization contamination and inadequate sanitation (FSSAI, 2024; Pal et al., 2012). Monitoring these indicators during frozen storage is essential, as microbial survival under frozen conditions may compromise product safety and shelf life upon thawing or exposure to temperature fluctuations (Nalbone et al., 2022).
Formulation and processing variables play a decisive role in determining microbiological stability of ice cream. Factors such as total solids content, sugar concentration, fat level, overrun, ice crystal size, and air incorporation influence water activity, oxygen availability, and microstructural characteristics of the frozen matrix, thereby affecting microbial survival (Marshall et al., 2003; Goff et al., 2025). Rapid freezing and hardening minimize the time ice cream spends in temperature ranges conducive to microbial growth, whereas repeated heat shock cycles during storage accelerate physicochemical degradation and indirectly promote microbial recovery and spoilage (Guzeler et al., 2012).
In recent years, growing consumer demand for healthier and functional foods has driven the incorporation of nutritionally enriched ingredients such as fruits, dietary fibers, fruit by-products, and plant-based fats into frozen dairy desserts (Hirpara et al., 2011; Adil et al., 2024; Adil et al., 2025). Fruit-based ice creams have gained popularity due to their natural antioxidant content, vitamins, minerals, and perceived health benefits. However, incorporation of fruits and plant-derived ingredients also introduces additional microbiological challenges, as fresh fruits are frequently exposed to soil, water, insects, and handling during harvesting and transportation, and may harbor diverse populations of bacteria, yeasts, and molds (Pal et al., 2012).
Banana is of particular interest as a functional ingredient in ice cream owing to its widespread availability, nutritional richness, and favorable sensory attributes. India is the world’s largest producer of banana, contributing approximately 19.37% of global production (Times of India, 2024; Dineshkumar et al., 2024). Banana is rich in carbohydrates, dietary fiber, vitamins (A, B-complex, and C), and minerals such as potassium, magnesium, and phosphorus (Aurore et al., 2011; Mohapatra et al., 2010). However, banana pulp possesses high moisture content, abundant fermentable sugars, and near-neutral pH, which together create favorable conditions for microbial survival and necessitate careful microbiological evaluation when incorporated into dairy products.
Similarly, coconut-based ingredients such as coconut milk and coconut cream are increasingly utilized in frozen desserts due to their creamy mouthfeel, pleasant flavor, and bioactive lipid profile rich in medium-chain fatty acids (Prades et al., 2012; Wang et al., 2020; Perera & Perera, 2021). India ranks among the leading coconut-producing countries globally (Coconut Development Board, 2024). Nevertheless, coconut products—particularly when minimally processed—may carry significant microbial loads if sanitation and thermal processing are inadequate, thereby posing potential microbiological risks in frozen dairy systems (Ahmed & El-Zubeir, 2015; Mulwa et al., 2023).
The combined incorporation of banana purée and coconut extracts into ice cream formulations results in a nutrient-dense dairy–plant composite matrix that may influence microbial survival during frozen storage. Although freezing inhibits microbial growth, it does not destroy microorganisms, and surviving populations may pose risks if the product is subjected to prolonged storage or temperature abuse (Nalbone et al., 2022). Despite increasing research on fruit- and plant-enriched frozen desserts (Adil et al., 2024; Mulwa et al., 2023), limited information is available on the microbiological stability of ice cream formulated with banana purée and coconut extracts under frozen storage conditions.
In this context, the present investigation was undertaken to evaluate the microbiological quality and safety of banana-enriched ice cream incorporating coconut extracts during frozen storage at −18 ± 1 °C. The study monitored key microbiological indicators, namely aerobic plate count, yeast and mold count, and coliform presence, at 15-day intervals over a storage period of 75 days, in accordance with FSSAI standards. The findings aim to provide scientific evidence on the microbial stability of value-added dairy–plant composite ice cream and to support the development of safe, high-quality frozen desserts that comply with regulatory standards and meet evolving consumer expectations.
MATERIALS AND METHODS
Raw Materials
The raw materials used for the development of value-added ice cream formulations incorporating banana purée and coconut extracts included mixed milk (cow and buffalo milk), fresh cream, sucrose, skim milk powder (SMP), stabilizers, emulsifier, banana purée, and coconut-based ingredients (coconut milk and coconut cream). A stabilizer system consisting of sodium alginate and guar gum blended in a 1:1 (w/w) ratio was employed, while glycerol monostearate served as the emulsifier to ensure mix stability, desirable melting characteristics, and structural stability of the frozen product.
Fresh mixed milk was procured from the Livestock Research Station, Sardarkrushinagar Dantiwada Agricultural University (SDAU), Dantiwada, Gujarat, India. Commercial food-grade coconut milk and coconut cream (Urban Platter®, India), sucrose (Madhur®, India), and skim milk powder (Sagar®, India) were obtained from authorized local retail outlets or online suppliers. Permitted food colour (Fast Green FCF) and flavouring agents (tender coconut flavour and mixed fruit flavour) were incorporated at levels recommended by the manufacturer.
Banana purée was prepared in the laboratory using fully ripe fruits of the dwarf Cavendish (Musa acuminata) variety. Bananas were peeled, sliced, and homogenized using a laboratory-scale blender under hygienic conditions. The freshly prepared purée was used immediately to minimize enzymatic browning and microbiological deterioration.
Formulation of Ice Cream Mixes
Two types of ice cream formulations were developed, namely a full-fat control ice cream (FFC) and a medium-fat experimental ice cream (MFE).
The full-fat control formulation contained 10.5% milk fat, 12.0% milk solids-not-fat (MSNF), 15.0% sucrose, and 0.35% (w/w) stabilizer–emulsifier blend. Coconut milk was incorporated as part of the liquid phase; however, neither coconut cream nor banana purée was included in this formulation.
The experimental formulation was designed as a value-added dairy–plant blended ice cream containing 6.5% milk fat and 12.5% MSNF. Coconut milk was used to partially replace mixed milk, while coconut cream (4.0%, w/w of mix) and banana purée (10.0%, w/w of mix) were incorporated to enhance nutritional, functional, and sensory attributes. Sucrose was standardized at 14.0% (w/w of mix), and the stabilizer–emulsifier blend was maintained at 0.35% across both formulations to ensure uniformity in mix rheology, freezing behavior, and structural properties.
Preparation of Ice Cream
Ice cream mixes were prepared by initially blending liquid ingredients (mixed milk, cream, and coconut milk) with dry ingredients (sucrose, SMP, stabilizers, and emulsifier) under continuous mechanical agitation to ensure uniform dispersion. The mixes were homogenized using a two-stage homogenizer (capacity: 100 L/h¹; Goma Engineering Pvt. Ltd., Thane, India) at pressures of 13.79 MPa in the first stage and 3.45 MPa in the second stage at 65 °C.
Following homogenization, the mixes were pasteurized in a batch pasteurizer (Goma Engineering Pvt. Ltd., Thane, India) at 80 °C for 5 min, rapidly cooled to 6 ± 2 °C, and aged for 12 h at the same temperature to facilitate fat crystallization and hydration of stabilizers. In the experimental formulation, coconut cream, banana purée, flavouring agents, and colour were incorporated into the aged mix immediately prior to freezing, whereas coconut milk was added during initial mix preparation.
Freezing was carried out in a batch ice cream freezer (capacity: 4.0 kg per batch; Goma Engineering Pvt. Ltd., Thane, India) until the desired overrun was achieved. The full-fat control ice cream was frozen to approximately 80.0% overrun, while the medium-fat experimental ice cream attained approximately 65.0% overrun. The frozen ice cream was filled into 90 mL polystyrene cups, hardened in a hardening cabinet at −23 ± 2 °C for 5 h, and subsequently stored at −18 ± 2 °C until further microbiological evaluation.
Microbiological Media and Equipment
Standard culture media were employed for microbiological evaluation of ice cream samples. Plate Count Agar (PCA) was used for the enumeration of aerobic mesophilic bacteria (Aerobic Plate Count, APC). Violet Red Bile Agar (VRBA) was employed for the detection and enumeration of coliform bacteria, while Potato Dextrose Agar (PDA) was used for the enumeration of yeasts and molds. All microbiological media were procured from HiMedia Laboratories Pvt. Ltd., Mumbai, Maharashtra, India. Incubation of inoculated agar plates was carried out using a thermostatically controlled incubator (Nova Instruments Pvt. Ltd., Ahmedabad, Gujarat, India), maintained at the prescribed temperatures for respective microbial analyses.
Microbiological Analysis
Microbiological quality of the ice cream samples was evaluated in accordance with standard procedures prescribed by the Food Safety and Standards Authority of India (FSSAI, 2024). The analyses included enumeration of (i) Aerobic Plate Count (APC), (ii) Yeast and Mold Count (YMC), and (iii) Coliform count. All analyses were performed under aseptic conditions, and microbiological counts were expressed as logarithmic values (log₁₀ CFU g⁻¹) of the product.
Aerobic Plate Count (APC)
For the determination of APC, 11.0 g of ice cream sample was aseptically weighed and transferred into a sterile cotton-plugged conical flask containing 99.0 mL of sterile sodium citrate buffer to obtain the initial dilution. The sample was thoroughly mixed, and subsequent serial dilutions were prepared using 9.0 mL aliquots of sterile buffer solution.
From appropriate dilutions (10⁻⁴, 10⁻⁵, and 10⁻⁶), 1.0 mL aliquots were aseptically transferred into sterile Petri plates in duplicate. Approximately 10.0–15.0 mL of molten Plate Count Agar (45 ± 1 °C) was poured into each plate, gently mixed, and allowed to solidify. The plates were incubated in an inverted position at 37.0 ± 0.5 °C for 48 h. Following incubation, colonies were counted and expressed as colony-forming units per gram (CFU g-¹) of sample. 
Yeast and Mold Count (YMC)
Yeast and mold counts were determined using the standard pour plate technique on Potato Dextrose Agar (PDA) as per FSSAI (2024). The pH of molten PDA was adjusted to 3.5 by the addition of sterile 10% (w/v) tartaric acid prior to plating to suppress bacterial growth. Appropriate dilutions (10⁻¹ and 10⁻²) were prepared, and 1.0 mL aliquots from each dilution were transferred aseptically into sterile Petri plates. Molten PDA was poured, mixed, and allowed to solidify. The plates were incubated in an inverted position at 25 ± 2 °C for up to 5 days. Yeast and mold colonies were counted as they appeared and the results were expressed as log₁₀ CFU/g-¹ of the product.
Coliform Count
Coliform enumeration was carried out using Violet Red Bile Agar (VRBA) following the standard method described by FSSAI (2024). Undiluted samples and first dilutions (10⁻¹) were used for analysis. One mL of the sample or dilution was aseptically transferred into sterile Petri plates, followed by the addition of molten VRBA (10.0–15.0 mL). After solidification of the first agar layer, a second overlay of molten VRBA (5.0–7.0 mL) was poured to create anaerobic conditions favorable for coliform growth. The plates were incubated in an inverted position at 37.0 ± 0.5 °C for 24–48 h. After incubation, plates were examined for the presence of typical coliform colonies, and results were reported as presence or absence per g sample.
RESULTS AND DISCUSSION
Changes in Microbiological Counts of Ice Creams during Frozen Storage
Maintenance of high microbiological quality in ice cream is critically dependent on the adoption of strict hygienic practices throughout processing, packaging, and storage, as well as effective control of post-pasteurization contamination. Although frozen storage and high sugar content in ice cream significantly restrict microbial proliferation, these factors do not completely eliminate microbial survival. Therefore, systematic monitoring of key microbiological indicators, namely aerobic plate count (APC), yeast and mold count (YMC), and coliforms, is essential to ensure product safety, regulatory compliance, and consumer protection.
In the present study, ice cream samples packaged in polystyrene cups were stored at −18 ± 2 °C and evaluated at 15-day intervals over a total storage period of 75 days. The microbiological results presented in Tables 1 and 2 indicate that all measured parameters (APC, YMC, and coliform count) for both the full-fat control (FFC) and medium-fat experimental (MFE) ice creams remained within the permissible limits specified by the Food Safety and Standards Regulations for ice cream (FSSR, 2020) throughout the storage period. 
Aerobic Plate Count
Statistical analysis demonstrated that variations in aerobic plate count were not significantly (p > 0.05) influenced by formulation (treatment, T), storage duration (period, P), or their interaction (T × P) (Table 1). This observation clearly indicates that the incorporation of banana purée and coconut extracts into the ice cream formulation did not exert any adverse effect on the overall microbial load during frozen storage. The absence of a treatment effect further suggests that the additional nutrients introduced through fruit and plant-based ingredients were effectively controlled through appropriate processing, pasteurization, and hygienic handling.
The freshly prepared medium-fat experimental (MFE) ice cream exhibited an initial APC of 4.63 log₁₀ CFU g⁻¹, which showed a marginal and statistically non-significant increase to 4.90 log₁₀ CFU g⁻¹ by the 75th day of storage at −18 ± 2 °C. Similarly, the full-fat control (FFC) ice cream demonstrated a slight increase in APC from 4.58 log₁₀ CFU g⁻¹ at day 0 to 4.85 log₁₀ CFU g⁻¹ at the end of the storage period. The close similarity in APC values between the two formulations throughout storage indicates that substitution of a portion of dairy components with banana purée and coconut extracts did not enhance microbial survival or proliferation under frozen conditions.
The minor increase in aerobic plate count (APC) observed during frozen storage can be primarily attributed to the survival of heat-resistant and psychrotrophic microorganisms capable of withstanding pasteurization and remaining viable under frozen conditions, rather than to active microbial proliferation (Marshall et al., 2003; Pal et al., 2012; Nalbone et al., 2022). Freezing imposes multiple physiological stresses on microbial cells, including reduced water activity, limited nutrient diffusion, ice crystal formation, and suppression of enzymatic activity, which collectively exert a predominantly bacteriostatic effect (Marshall et al., 2003; Goff et al., 2025). Consequently, microbial metabolism is substantially reduced and cell multiplication is effectively inhibited during frozen storage. The slight increases in APC detected during prolonged storage may therefore reflect the recovery of sublethally injured cells during microbiological enumeration or the cumulative survival of stress-tolerant microbial populations over time, rather than true growth (Ahmed & El-Zubeir, 2015; Nalbone et al., 2022). Similar trends of marginal APC elevation without microbiological safety compromise have been widely reported in frozen dairy desserts stored under controlled sub-zero conditions (Ahmed & El-Zubeir, 2015; Guzeler et al., 2012).
Furthermore, the structural characteristics of ice cream, such as high total solids content, elevated sugar concentration, and low storage temperature, create an unfavorable environment for microbial growth. The rapid freezing and hardening processes employed in the present study likely minimized the time the product remained in the temperature range conducive to microbial proliferation, thereby contributing to the observed microbiological stability.
The findings of the present investigation agree with previous studies. Ahmed and El-Zubeir (2015) reported a marginal increase in APC from 4.31 to 4.49 log₁₀ CFU g⁻¹ in coconut-flavoured ice cream stored at −18 °C for eight weeks. Similarly, coconut–vanilla flavoured ice cream exhibited a slight rise in APC from 4.15 to 4.63 log₁₀ CFU g⁻¹ over the same storage duration. Such consistent trends across studies indicate that minor increases in APC during frozen storage are characteristic of ice cream products and did not signify compromised microbiological safety, provided that counts remain within regulatory limits.
 Yeast and Mold Count and Coliform Count
The changes in yeast and mold count (YMC) observed in freshly prepared and stored ice creams (full-fat control, FFC, and medium-fat experimental, MFE) during frozen storage are presented in Table 2. Yeasts and molds are of particular concern in ice cream owing to their ability to survive low temperatures and high sugar environments, and their association with post-processing or aerial contamination.
Notably, yeasts and molds were absent per gram of product in both ice cream formulations at the initial stage (day 0) and remained undetectable throughout the storage period up to the 60th day. The absence of YMC during this period reflects the effectiveness of pasteurization, hygienic handling, and packaging practices adopted during manufacture, as well as the inhibitory effect of frozen storage on fungal survival and growth. Yeast and mold growth in ice cream is generally associated with contamination occurring after pasteurization, particularly from air, equipment surfaces, or packaging materials.
Yeast and mold colonies were detected for the first time on the 75th day of frozen storage, with counts of 1.13 log₁₀ CFU g⁻¹ and 1.08 log₁₀ CFU g⁻¹ recorded for MFE and FFC ice creams, respectively (Table 2). These values represent very low levels of fungal presence and remained well within the microbiological limits prescribed by the Food Safety and Standards Regulations for ice cream (FSSR, 2020). The late and marginal appearance of YMC suggests minimal aerial contamination over extended storage and indicates that frozen storage at −18 ± 2 °C effectively restricted fungal proliferation. The low YMC observed may be attributed to survival of stress-tolerant fungal spores rather than active growth, as freezing primarily exerts a fungistatic effect.
Both ice cream formulations were found to be completely free from coliforms per gram of product throughout the entire storage period, including freshly prepared samples and those stored for up to 75 days at −18 ± 2 °C. The absence of coliforms is a strong indicator of effective pasteurization, adherence to good manufacturing practices, and the prevention of post-processing contamination (Pal et al., 2012; FSSAI, 2024). Coliform bacteria are widely recognized as indicator organisms for assessing sanitary quality and hygienic integrity of dairy products, as their presence is commonly associated with inadequate sanitation or post-pasteurization contamination (Pal et al., 2012; FSSR, 2020). The consistent absence of coliforms throughout storage in the present study therefore confirms that hygienic conditions were rigorously maintained during processing, packaging, and frozen storage, and that the ice cream formulations complied fully with regulatory microbiological safety standards (FSSAI, 2024; Nalbone et al., 2022).
 Ahmed and El-Zubeir (2015) observed yeast and mold counts ranging from 3.24 to 4.54 log₁₀ CFU g⁻¹ in coconut-based ice cream stored at −18 °C for eight weeks, with coconut–vanilla flavoured ice cream exhibiting an increase from 3.30 to 4.60 log₁₀ CFU g⁻¹ over the same period. In contrast, the substantially lower YMC recorded in the present investigation highlights the superior microbiological stability achieved through improved processing hygiene and storage control. Similar to the present findings, Ahmed and El-Zubeir (2015) also reported the absence of coliforms in both fresh and stored ice cream samples.
Mulwa et al. (2023) reported total viable counts and yeast and mold counts of 1.23 log₁₀ CFU g⁻¹ and 0.56 log₁₀ CFU g⁻¹, respectively, in coconut milk-based ice cream containing optimized levels of soursop fruit purée and gum arabic, with complete absence of coliforms. These findings corroborate the present results and further support the conclusion that fruit- and plant-based ice cream formulations can maintain acceptable microbiological quality when appropriate processing and storage conditions are employed.
Overall, the absence or minimal presence of yeasts and molds and the complete absence of coliforms throughout frozen storage confirm the microbiological safety and shelf stability of both the control and banana–coconut enriched ice creams. The results demonstrate that incorporation of banana purée and coconut extracts does not compromise fungal or sanitary quality when products are manufactured under controlled hygienic conditions and stored at recommended frozen temperatures.
CONCLUSION 
The present investigation demonstrated that ice cream formulated with banana purée and coconut extracts exhibited satisfactory microbiological quality and safety throughout frozen storage at −18 ± 2 °C for a period of 75 days. The aerobic plate count of both the full-fat control and medium-fat experimental ice creams showed only marginal, non-significant increases during storage and remained well within the permissible limits prescribed by the Food Safety and Standards Regulations for ice cream. The incorporation of banana purée and coconut extracts did not adversely influence the overall microbial load, indicating that these value-added ingredients can be safely used when appropriate processing and hygienic practices are followed. Yeasts and molds were absent in both formulations up to 60 days of frozen storage and were detected only at very low levels on the 75th day, suggesting minimal post-processing or aerial contamination and highlighting the fungistatic effect of frozen storage conditions. Coliforms were absent per gram of product throughout the entire storage period, confirming effective pasteurization, good manufacturing practices, and the absence of post-pasteurization contamination. Overall, the findings establish that banana–coconut enriched ice cream can maintain acceptable microbiological stability and comply with food safety standards during extended frozen storage. The study provides scientific evidence supporting the development of safe, value-added dairy–plant composite ice creams and reinforces the importance of stringent hygiene control and cold-chain maintenance in ensuring microbiological safety of functional frozen desserts.
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 Table 1 Effect of storage period on the Aerobic Plate Count (APC) of ice creams
	
Storage period
(Days)
	
APC (log10 CFU/g)
	
Mean 
(Period)

	
	FFC
	MFE
	

	  0
	4.58
	4.63
	4.60

	15
	4.65
	4.69
	4.67

	30
	4.68
	4.71
	4.69

	45
	4.73
	4.78
	4.76

	60
	4.80
	4.84
	4.82

	75
	4.85
	4.91
	4.88

	Mean (Treatment)
	4.71
	4.76
	-

	

	Source of Variation
	Treatment (T)
	Period (P)
	T × P

	SEm ±
	0.05
	0.08
	0.12

	CD (0.05)
	NS
	NS
	NS

	CV, %
	4.89

	FFC = Full-fat control ice cream; MFE = Medium-fat experimental ice cream


Table 2 Changes in the yeast and mold count of ice creams during storage
	Ice cream type
	Yeast and Mold count (log10 CFU/g) of ice creams at 
storage period (days)

	
	0
	15
	30
	45
	60
	75

	FFC
	Absent in 1 g
	Absent in 1 g
	Absent in 1g
	Absent in 1g
	Absent in 1g
	1.08

	MFE
	Absent in 1 g
	Absent in 1 g
	Absent in 1 g
	Absent in 1 g
	Absent in 1 g
	1.13

	FFC = Full-fat control ice cream; MFE = Medium-fat experimental ice cream
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-


fat experimental ice cream (MFE) incorporati


ng banana purée 


(10%) and coconut extracts were prepared under controlled processing conditions and stored 


at 


-


18 


± 2 °C for 75 days. Microbiological analyses were conducted at 15


-


day intervals to 


assess aerobic plate count (APC), yeast and mold count (YMC


), and coliform presence using 


standard methods prescribed by the Food Safety and Standards Authority of India. The results 


indicated that APC values of both ice cream formulations increased marginally and non


-


significantly during storage, with no signific


ant effect of treatment, storage period, or their 


interaction, and remained within the permissible regulatory limits throughout the study. Yeasts 


and molds were absent per gram of product up to 60 days of storage and were detected only at 


very low levels o


n the 75th day, indicating minimal post


-


processing contamination and 


effective inhibition under frozen conditions. Coliforms were absent in both freshly prepared 


and stored samples throughout the entire storage period, confirming good hygienic practices 


an


d effective pasteurization. The findings demonstrate that incorporation of banana purée and 


coconut extracts does not compromise the microbiological safety of ice cream when 
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