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Standardization and Shelf-Life Analysis of Pickle From Glassy Perchlet (Ambassis commersoni)

Abstract
This study investigated the proximate composition of Malabar glassy perchlet (Ambassis commersoni) and standardized the preparation of fish pickle. The shelf-life of the pickle was evaluated under refrigerated (5–8°C) and room temperature storage by assessing biochemical, microbial and sensory changes. Fresh fish showed moisture (68.12%), protein (14.86%), fat (11.09%) and ash (5.59%). During storage, pH of the pickle decreased from 4.88 to 4.02 under refrigeration and to 4.27 at room temperature. Peroxide value increased from 2.18 to 9.11 meq O₂/kg (refrigeration) and 10.33 meq O₂/kg (room temperature). TVB-N (total volatile basic nitrogen) increased from 4.12 to 27.87 mg/100 g (refrigeration) and to 31.63 mg/100 g (room temperature). TMA (Trimethylamine) values rose from 1.20 to 8.81 mg/100 g and 9.86 mg/100 g, respectively. Microbial load showed a slight decline under refrigeration (3.8 × 10³ to 3.79 × 102 cfu/g) and room temperature samples showed relatively stable count (2.1 × 10³ cfu/g). Sensory evaluation indicated that the pickle remained acceptable for up to 180 days at both temperatures, with better stability under refrigeration.
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1. Introduction

Global demand for nutritious foods is expected to expand in the coming decades due to population growth, growing incomes, and a shift towards healthier diets. As global food demand rises, limited land-based agriculture has a severe impact on both the environment and human health. Over 1 billion people worldwide rely on fish for their food and livelihoods. Aquatic foods are highly nutritious, containing important fatty acids, micronutrients like iron and zinc, calcium, vitamin A, and protein (Peñarubia et al., 2023). Fish with low economic worth due to factors like poor quality, small size, availability, or low demand can be classified as "low-valued" or "under-valued" depending on region and season. Producers of these fish species sometimes report decreased profit margins due to decreasing market demand and rising production expenses. Various techniques have been proposed to address these concerns, including valuing these species and developing products with added value, which are gaining popularity. Quick foods, including ready-to-eat and ready-to-cook options, have become increasingly popular due to demographic shifts and urbanization (Hani et al., 2023).

Value addition involves transforming raw fish into products with enhanced convenience, improved shelf life and increased economic value (Prinyawiwatkul, 2024). A wide variety of value-added fish products ranging from ready-to-eat to ready-to-cook items are now preferred due to changing consumer lifestyles. This approach gives the fishery sector a competitive edge by increasing profitability and reducing post-harvest losses (Wahlqvist & Jones, 2020). Demand for such products continues to grow in both domestic and international markets. In India and the Indo-Pacific region, small, low-cost species such as glassy perchlet are ideal candidates for preparing value-added products such as fish pickles. The genus Ambassis comprises 22 recognized species distributed across the Indo-West Pacific (Fricke et al., 2023). It is an inexpensive and nutritionally rich fish commonly consumed in rural communities and also valued as an ornamental species (Dawes, 2001). Its abundance, low cost such as glassy perchlet, makes it suitable for developing value-added products such as fish pickle.
Pickling is an ancient preservation technique in which fish is stored in an acidic and saline environment that inhibits pathogenic microorganisms. Fish pickles typically use vinegar, salt, spices and oil, creating biochemical conditions that prevent spoilage while imparting desirable sensory qualities like flavor, aroma and texture (Sonavansse, 2017). Fish pickle represents an easy and economically viable processing method that makes effective use of low-priced fish species, transforming them into a stable and highly acceptable value-added product. Fish pickle is simple and Pickles also enhance digestion by stimulating gastric juice secretion (Lal et al., 2010). Compared to fruit or vegetable pickles, seafood-based pickles contain higher protein and superior nutritional qualities (Ansari et al., 1981). Ready-to-eat products like fish pickles have shown promising market potential, offering employment opportunities for youth and women entrepreneurs (Gadekar et al., 2010). Considering its nutritional value, abundance and low market price, Ambassis commersoni is well-suited for developing value-added preserved products. Therefore, the present research focuses on the Standardization and shelf-life analysis of pickle from Glassy perchlet (Ambassis commersoni), assessing its biochemical, microbial and sensory quality under different storage conditions.
2. Materials and Methods

Perchlets were collected from a local fish market at Thrichattukulam (Latitude 9.50⸰ N and 76.33⸰ E) and were iced immediately and brought to the laboratory in insulated boxes. Ingredients used for preparation are shown in Table 1. The recipe was standardised by taking into consideration the culinary preferences of the consumers of the region.
2.1 Preparation of pickle 
Fresh fish was initially washed thoroughly in cold potable water to remove surface contaminants, slime and adhering impurities. The fish was then dressed by removing the fins and gut. The dressed fish was subjected to marination using a mixture containing approximately 1% salt and 0.2% turmeric powder along with red chilli powder for one hour.
Following marination, the fish pieces were shallow-fried in a portion of edible oil until they attained a firm texture and desirable colour. The fried fish was kept aside for subsequent mixing.

For preparation of the spice mixture, whole red chillies, ginger and garlic were soaked in vinegar to soften the tissues and enhance flavour extraction. A spice paste was then prepared using ingredients such as cloves, black pepper, cumin seeds, cinnamon and turmeric powder. In a separate pan, mustard seeds, curry leaves, chopped garlic, chopped green chillies and chopped onions were sautéed in the remaining oil until they emitted a characteristic aroma. Salt was also added at this stage to facilitate flavour development. The prepared spice paste was incorporated into the fried ingredients and cooked for a short duration to allow uniform blending.

Table 1:  Ingredients used for the preparation of pickle (250 grams for 1 pack)
	                  Ingredients
	Weight (gram)

	Fish (Dressed)
	111.25

	Gingelly oil
	70

	Onion
	18.58

	Vinegar
	10.58

	Garlic
	9.33

	Whole dry chilli
	5.93

	Green chilli
	5.46

	Sugar
	5.11

	Ginger
	4.70

	Salt
	3.73

	Cumin
	1.49

	Black paper
	1.12

	Curry leaves
	0.75

	Turmeric powder
	0.55

	Whole Clove
	0.55

	Cinnamon
	0.45

	Red chilli powder
	0.36

	Sodium benzoate
	0.15


The pre-fried fish pieces were subsequently added and gently mixed to ensure proper coating with the spice matrix. Sugar and garam masala were added on a low flame. While the mixture remained warm, additional vinegar was incorporated to achieve the desired acidity. A permitted preservative, sodium benzoate, was also added to extend the shelf-life. The mixture was kept overnight for maturation, flavour development and uniform absorption of spices. After maturation, the pickle was packed in clean, dry, sterilized glass containers, properly sealed and labelled. The finished product was stored under different conditions(refrigerated (5–8°C) and room temperature).

2.2 Methods of analysis

 The prepared pickle samples were analysed for their proximate composition and Moisture, protein, fat, ash and carbohydrate contents were determined according to the Association of Official Analytical Chemists procedures (AOAC, 2005). Peroxide value was determined by Jacobs (1958), TVB-N (total volatile basic nitrogen) was estimated using the Convey micro diffusion method (convey E.J. 1947), TMA (Trimethylamine) was determined by the Conway method (1962), pH by AOAC (2000) and TPC (total plate count) by using standard spread plate method using Nutrient Agar (NA) medium, incubating the plates at 37°C for 48 h (Surendran et al., 2003). Sensory analysis of the developed pickle was done according to Ribeiro et al. (2022) with some modifications. 15 Panellists (10 trained and 05 semi-trained) evaluated prepared pickle and chutney powder samples for sensory parameters using 9-point hedonic scale, where 1- dislike extremely, 2- dislike very much, 3- dislike moderately, 4- dislike slightly, 5- neither like nor dislike, 6- like slightly, 7- like moderately, 8- like very much and 9- like extremely for the appearance, texture, flavour, taste and overall acceptability. 

3. Result and Discussion:   

3.1 Proximate composition and yield of pickle

Glassy perchlet showed 68.12% moisture, 14.86% protein, 11.09% lipid and 5.59% ash, indicating a nutrient-dense fish with moderate protein and high fat content. The elevated lipid level classifies it as a fatty fish, rich in health-beneficial omega-3 PUFAs (Calder, 2015). Its high yield (~80%) enhances processing efficiency and suitability for value-added products. These characteristics support its potential use in nutritious fish-based preparations such as pickles.

                       Chart 1: Pie chart showing proximate composition 

3.2 Biochemical quality parameters, total plate count and sensory analysis of pickle during storage 

3.2.1 Changes in pH

The pH of fish pickle declined progressively from an initial value of 4.88 during 180 days of storage under both refrigeration and room temperature, reflecting the acidic environment created by the vinegar and spices used in the pickle preparation. By day 180, pH reached 4.02 in refrigerated samples and 4.27 at room temperature (Fig. 1) due to continuous production of organic acids by lactic acid-tolerant microorganisms and the breakdown of carbohydrates. The rate of pH decline was slightly more pronounced in refrigerated samples compared to room temperature. It is due to slower microbial metabolism at lower temperatures, allowing acid-producing bacteria to dominate over proteolytic spoilage organisms that tend to decrease pH. Similar decreasing trends were reported by Chandrashekar et al. (1978), Gupta & Basu (2001), Tamilselvi et al. (2010) and Shikha et al. (2018), confirming temperature-dependent pH reduction in pickles.
3.2.2 Changes in peroxide value

The peroxide value (Pv) of fish pickle increased gradually from an initial 2.18 meq O₂/kg under both refrigeration and room temperature during 180 days of storage, indicating progressive lipid oxidation. By day 180, Pv reached 9.11 meq O₂/kg in refrigerated samples and 10.33 meq O₂/kg at room temperature (Fig. 2) due to faster oxidative reactions at higher temperature. Similar increasing trends have been reported by Behanan et al. (1992) and Kumar & Basu (2001). All values remained below the rancidity threshold (10–20 meq O₂/kg), suggesting good oxidative stability of the product during storage.
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           Fig. 1: pH of pickle                                             Fig. 2: Pv of pickle

3.2.3 Changes in total volatile basic nitrogen 
Total volatile basic nitrogen (TVB-N) values of fish pickle increased steadily from an initial 4.21 mg/100 g under both refrigeration and room temperature, reflecting ongoing microbial and enzymatic protein degradation. By day 180, TVB-N reached 27.87 mg/100 g in refrigerated samples and 31.63 mg/100 g at room temperature (Fig. 3), with the higher rise linked to faster spoilage activity. Similar increasing patterns were reported by Chandrasekaran et al. (1978), Yellappa & Chandrasekhar (1989) and Nayan et al. (2020). Room-temperature samples slightly exceeded the acceptability limit (25–30 mg/100 g), while refrigeration delayed but did not prevent protein breakdown.
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           Fig. 3: TVB-N of pickle                             Fig. 4: TMA of pickle 
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                                                 Fig. 5: TPC of pickle                                         
3.2.4 Changes in trimethylamine

Trimethylamine (TMA) in fish pickle increased steadily from an initial 1.20 mg/100 g under both refrigeration and room temperature due to bacterial reduction of TMAO during storage. By day 180, TMA reached 8.81 mg/100 g in refrigerated samples and 9.86 mg/100 g at room temperature (Fig. 4), with higher levels caused by enhanced microbial activity at ambient temperature. Similar increasing trends were reported by Hennessy et al. (2004), Kalogeropoulos et al. (2004) and Renitta & Patterson (2012). All values remained below the spoilage threshold (10–15 mg/100 g), indicating acceptable odour quality throughout storage.
3.2.5 Change in total plate count

The initial microbial load of fish pickle was 3.8 × 10³ cfu/g, which declined to 3.79 × 10² cfu/g under refrigeration (Fig. 5) by day 180 due to the inhibitory effects of low temperature, salt, vinegar, and spices. Room-temperature samples showed relatively stable counts around 10³ cfu/g indicating better bacterial survival. Similar microbial patterns were reported by Chandrasekar (1979), Kumar & Basu (2001) and Nair et al. (2010). Refrigeration clearly enhanced microbial stability and ensured safer long-term storage.

3.2.6 Sensory Analysis
The sensory quality of Malabar glassy perchlet pickle declined gradually during 180 days of storage, with initial scores of 8.96 showing excellent appearance, taste, colour and odour. By day 180, scores reduced to 9-7.5 under refrigeration and 9-7 at room temperature (Fig. 6 and Table 2), with odour showing the most noticeable drop. Similar declining trends were reported by Kumar & Basu (2001), Renitta & Patterson (2012) and Shikha et al. (2018). Refrigeration slowed sensory deterioration, maintaining acceptable quality for a longer period compared to room temperature. 
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                                   Fig. 6:  Overall acceptability of pickle 

Table 2: Sensory Analysis Malabar glassy perchlet pickle
	Days
	Appearance
	    Colour
	     Taste
	   Odour
	Overall
acceptability

	
	I*
	II**
	I*
	II**
	I*
	II**
	I*
	II**
	I*
	II**

	0
	9.0
	9.0
	9.0
	9.0
	9.0
	9.0
	8.9
	8.9
	8.9
	8.9

	30
	9.0
	9.0
	9.0
	9.0
	9.0
	9.0
	8.9
	8.7
	8.9
	8.9

	60
	9.0
	8.7
	8.9
	8.7
	8.8
	8.5
	8.5
	8.5
	8.5
	8.5

	90
	8.8
	8.6
	8.9
	8.5
	8.5
	8.5
	8.5
	8.2
	8.5
	8.1

	120
	8.5
	8.5
	8.5
	8.3
	8.5
	8.2
	8.0
	7.6
	7.9
	7.5

	150
	8.0
	7.8
	8.0
	8.0
	8.0
	7.5
	7.5
	7.5
	7.5
	7.0

	180
	7.5
	7.0
	7.5
	7.0
	7.5
	7.0
	7.0
	6.5
	7.0
	6.5


*I:- Storage of pickle at refrigeration (5-8°C)

**II:- Storage of pickle at room temperature

4. Conclusion 

The present study concludes that Malabar glassy perchlet can be effectively processed into pickle, its offering value addition and improved shelf life according to the biochemical and microbiological results during the storage period of 180 days at different temperatures. Pickle required refrigerated storage at 5-8ºC for extended acceptability. Findings suggest that this study will help the people involved in the seafood industry through the value addition of such low-value fish, like Malabar glassy perchlet and can enhance consumer acceptance and reduce post-harvest losses. 

Disclaimer (Artificial intelligence)

Author(s) hereby declare that NO generative AI technologies such as Large Language Models (ChatGPT, COPILOT, etc.) and text-to-image generators have been used during the writing or editing of this manuscript.  (its copied from my thesis original research which I conducted at my college.

5. References 

Ansari, A. A., Gokhale, S. V. and Joshi, V. R. (1981). Studies on fish pickle from Indian mackerel. Fishery Technology, 18(1): 29–32.

AOAC (2005) Official methods of analysis of the Association of Official Analytical Chemists International. 18th edition. In: Association of Official Analytical Chemists, Washington, USA.

Behanan, L., Mathew, S. D., Sudharma, D., Mukundan, M. K., & Malika, V. (1990). Effect of corn oil on the quality and storage stability of pickled fish. Fishery Technology, 27(1). https://doi.org/10.56093/ft.v27i1.28432
Calder, P. C. (2015). Marine omega-3 fatty acids and inflammatory processes: Effects, mechanisms and clinical relevance. Biochimica et Biophysica Acta (BBA) - Molecular and Cell Biology of Lipids, 1851(4), 469–484. https://doi.org/10.1016/j.bbalip.2014.08.010
Chandrashekhar, T. C. (1979). A method of processing and preservation of prawn pickle, Seafood Export J. 11:15-18.

Conway, E. J. (1950). Microdiffusion analysis and volumetric error (3rd ed.). Crosby Lockwood and Son Ltd.

Conway, E. J. (1962). Microdiffusion analysis and volumetric error (5th ed.). Crosby Lockwood and Son Ltd.

Dawes, J. (2001). Complete encyclopaedia of the freshwater aquarium. Collingwood, Vic, Australia: Firefly Books, 289 pp.

Fricke, R., Eschmeyer, W. N., & van der Laan, R. (Eds.). (2023). *Eschmeyer’s Catalog of Fishes: Genera, Species, References*. California Academy of Sciences. http://researcharchive.calacademy.org/research/ichthyology/catalog/fishcatmain.asp
Gadekar, Y. P., Kokane, R. D., Suradkar, U. S., Thomas, R., Das, A. K., & Anjaneyulu, A. S. R. (2010). Shelf Stable Meat Pickles- A Review. International Food Research Journal, 17:221-227. https://www.researchgate.net/publication/267770000_Shelf_Stable_Meat_Pickles-_A_Review
Gupta, S. S., & Basu, S. (2017). Pickle from blood clam (Anadara gramosa) meat. Fishery Technology. https://doi.org/10.56093/ft.v22i2.72106
Hani, U., Hussain, M. A., Sarker, M., Mizan, A. A., Bapary, M. A. J., Islam, M. J., & Sayeed, M. A. (2023). From Low Value to High Value: The Transformation of Silver Carp (Hypophthalmichthys molitrix) through Pickling. ACS Food Science & Technology, 3(5): 881-890.

Jacobs, M. B. (1958). The chemical analysis of foods and food products. D. Van Nostrand Company. https://openlibrary.org/books/OL2044000M/The_chemical_analysis_of_foods_and_food_products
Kumar, S., & Basu, S. (2001). Preparation of prawn pickle and its storage characteristics. Journal of the Indian Fisheries Association, 28, 105–111. https://core.ac.uk/download/pdf/232770000.pdf
Lal, G.S.G. Siddappa and G.L. Tandon, (2010). Chutneys, Sauces and Pickles, Preservation of Fruits and Vegetables. ICAR Publication, New Delhi, pp: 235-269.

Nair, P. G. V., Gopakumar, K. and Radhakrishnan, C. K. (2010). Shelf life extension of fish pickle by improved packaging and refrigeration. Fishery Technology, 47(1), 59–64.

Nayan, H. H., Hazra, P., Parvez, M. S., & Khatun, M. M. (2020). Development of pickle from marine mollusks and its shelf-life assessment during storage. Khulna University Studies, 17(1 & 2), 19–30. https://doi.org/10.53808/KUS.2020.17.1and2.2002-L
Peñarubia, O., Toppe, J., Ahern, M., Ward, A., & Griffin, M. (2023). How value addition by utilization of tilapia processing by‐products can improve human nutrition and livelihood. Reviews in Aquaculture, 15: 32-40.

Prinyawiwatkul, W. (2024). Value-Added Foods: Composition, Sensory, and Consumer Research. Foods, 13(23), 3952. https://doi.org/10.3390/foods13233952
Renitta, R. E., & Patterson, J. (2013). Quality and shelf-life assessment of underutilized marine gastropod pickle. Journal of Food Processing and Preservation, 37(5), 589–595. https://doi.org/10.1111/j.1745-4549.2012.00679.x
Ribeiro, L. S., Rios, A. O., Leite, T. S., de Assis, L. M. and Barretto, A. C. S. (2022). Sensory analysis in food product development and reformulation: A review. Food Research International, 157, 111400.

Shikha, F. H., Hossain, M. I., Akter, K., & Rahman, M. A. (2018). Development of pickle from Thai pangus (Pangasianodon hypophthalamus) muscle and changes in it's nutritional composition during storage: Development of pickle from Thai pangus and it's shelf-life. Journal of the Bangladesh Agricultural University, 16(3), 545–552. https://doi.org/10.3329/jbau.v16i3.39453
Sonavane, A. E., Koli, J. M., Patange, S. B., Naik, S. D., & Mohite, A. S. (2017). Proximate composition and fatty acid profiling of Indian mackerel (Rastrelliger kanagurta) off Ratnagiri, west coast of India. International Journal of Pure and Applied Bioscience, 5(4), 920-924. https://doi.org/10.18782/2320-7051.5438
Wahlqvist, M. L., & Jones, G. P. (2020). The food supply and system. In *Food and Nutrition* (pp. 80-91). https://doi.org/10.4324/9781003115663-8
Weber, J., Bochi, V. C., Ribeiro, C. P., Victório, A. M., & Emanuelli, T. (2008). Effect of different cooking methods on the oxidation, proximate and fatty acid composition of silver catfish (Rhamdia quelen) fillets. Food Chemistry, 106(1), 140–146. https://doi.org/10.1016/j.foodchem.2007.05.052
Yellappa, R., & Chandrasekhar, T. C. (1989). Changes in biochemical and microbiological quality of fish pickle during storage. Journal of Food Science and Technology, 26(5), 253–256. https://doi.org/10.1007/BF02894240

