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1. INTRODUCTION 

The rapid escalation in human population combined with 

the parallel shortage of animal protein has directed the 

attention to fish as a healthy compensatory source of 

good quality animal protein. In addition to high 

percentage of protein, fish muscle is endowed with 

various essential nutrients in the form of vitamins and 

minerals required for supplementing both infant and 

adult diets. Despite its high nutritional worth, fish is 

extremely perishable commodity. Microbial action has 

been known to play a large part in the spoilage of fish 

which results in substantial amount of quality loss before 

its consumption. Delay in microbial contamination can 

be achieved by combination of various techniques.  

 

One of the most widespread methods of preserving fish 

is by means of freezing. Different freezing temperatures 

are known to have different effects on the shelf life 

extension of fish. Low temperature aids by making 

micro-organisms inactive, slowing down the enzymatic 

activity and thus causing a decline in the biochemical 

activities thus keeping the fish free from spoilage for 

longer duration.
[1] 

Although many damaging processes 

are inhibited by such low temperature storage methods, 

but the undesirable reactions associated with lipids and 

proteins are shown to occur, leading to detrimental 

changes in nutritional and sensory properties of fish.
[2] 

 

Salting in combination with smoking and drying is one 

of the most traditional methods of preservation since 

prehistoric times. Drying reduces or completely 

eliminates physiological, microbial and enzymatic 

degradation of biological materials such as fish.
[3]

 Fish 

drying checks the growth of microbes as well as prevents 

chemical degradation in fish muscle. Drying works by 

reducing the moisture content of a material to 

considerably low levels. Wide availability of dried fish in 

market reflects the popularity of this traditional food 

among masses. Further the quality of fish dried in an 

electrically-operated oven varies from that of fish dried 

under the sun in open air. 

 

The present study was therefore conducted with the 

objective to assess the influence of different preservation 

methods viz. freezing (at -12±2⁰C and -20±2⁰C) and 

drying (sun drying and oven drying) on the microbial 

profile of raw Labeo rohita fish muscle. 

 

2. MATERIALS AND METHODS 
2.1 Collection of fish samples: Fresh Labeo rohita 

samples were procured from local market of Jammu city. 

They were immediately brought to the laboratory in 

polythene bags with crushed ice.  
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The present study was aimed to determine the influence of different preservation methods viz. refrigeration at -

12±2⁰C (G-I); freezing at -20±2⁰C (G-II); sun drying (G-III) and oven drying (G-IV) on the microbial profile of 

raw Labeo rohita muscle for a period of 7 weeks. The results revealed that after 7 days of storage,the microbial 

load increased gradually in all the preserved samples. The increase was found in the following trend i.e. G-IV<G-

III<G-II<G-I. The Total Plate Count (TPC) was found to be within the permissible limits (6 log cfu/g) till the end 

of experiment in G-IV whereas it crossed the permissible limit on 42
nd

 day in G-III, 28
th

 day in G-II and 14
th

 day in 

G-I. The value of Coliform Count (CC) was found to be negligible in G-IV; it crossed the permissible limits on 49
th

 

day in G-III, on 28
th

 day in G-II and on 14
th

 day in G-I. Hence, on the basis of present data on the microbial quality 

of fish muscle, the oven dried fish muscle can be suggested to be safest for human consumption as compared to 

other preservation techniques. 
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2.2 Sample processing: The viscera of fish were 

removed and the fish was washed with large amount of 

water to remove blood residues and dirt particles. Then, 

it was cut into fillets of uniform size. The raw fish fillets 

were washed properly, wrapped in aluminum foil, kept in 

air tight plastic container followed by storage                 

at -12±2⁰C (G-I) and -20±2⁰C (G-II). Some of the raw 

fish fillets were subjected to dry salting in a salt to fish 

ratio of 1:3 for 24 hrs. Half of the salted samples were 

subjected to sun drying (G-III) under bright sun light in 

open air by placing them on an elevated rack. The 

remaining half of the salted samples was subjected to 

oven drying (G-IV) with an initial temperature of 40⁰C 

for 1 hr following which the temperature was raised to 

55⁰C. Dried samples were obtained after 24 hours.  

 

After drying, the G-III and G-IV samples were allowed 

to cool down, packaged tightly in separate plastic bags, 

labeled and stored at room temperature (27
0
-31

0
C).  

 

The complete experiment was carried out for a period of 

7 weeks. Analytical procedures for microbiological 

changes were done after every 7 days.   

 

2.3 Analysis: The microbiological profile was 

determined according to APHA method (1984).
[4]

 Data 

was expressed as mean ± SD and were analyzed by    

one-way ANOVA test using SPSS statistical programme. 

 

2.4   Statistical Analysis: Mean and standard errors were 

calculated for different parameters. The data analyses 

were performed using SPSS software (12.0 for 

Windows).  

 

3.   RESULTS AND DISCUSSIONS 

3.1 Microbial Analysis - To assess the microbial load of 

preserved samples Total Plate Count (TPC), Coliform 

Count (CC) and Psychrophilic Count (PC) were analyzed 

for a period of 7 weeks. 

 

The bacteriological changes in all the four groups has 

been shown in following tables: 

 

Table 1: Bacteriological changes in raw muscle of Labeo rohita kept under frozen conditions at -12±2
0
C (G-I). 

Days of storage 0 day 7
th

 day 14
th

 day 21
st
 day 28

th
 day 35

th
 day 42

nd
 day 49

th
 day 

TPC* 2.88±0.09 6.79±0.11 8.17±0.07 9.95±0.02 12.11±0.30 14.91±0.57 16.15±0.28 20.06±0.01 

CC** 1.20±0.15 1.98±0.08 2.85±0.07 4.11±0.22 6.19±0.1 7.99±0.02 9.16±0.07 14.12±0.02 

PC*** 2.12±0.44 3.36±0.04 4.84±0.1 5.98±0.14 6.21±0.06 8.16±0.27 9.01±0.08 12.25±0.05 

 

Table 2: Bacteriological changes in raw muscle of Labeo rohita kept under frozen conditions at -20±2
0
C (G-II). 

Days of storage 0 day 7
th

 day 14
th

 day 21
st
 day 28

th
 day 35

th
 day 42

nd
 day 49

th
 day 

TPC* 2.75±0.2 3.01±0.11 4.30±0.23 5.10±0.06 6.20 ±0.01 7.50±0.08 8.08±0.1 9.10±0.03 

CC** 1.08±0.15 1.92±0.2 2.04±0.1 2.53±0.09 3.30±0.4 4 4.4.27±0.11 5.29±0.19 6.85±0.12 

PC*** 2.04 ±0.12 3.12±0.04 3.72±0.08 4.00±0.44 5.12 ±0.05 6.09 ±0.12 7.15±0.05 8.66±0.44 

 

Table 3: Bacteriological changes in experimentally sun dried muscle of Labeo rohita kept at room temperature 

(G-III). 

Days of storage 0 day 7
th

 day 14
th

 day 21
st
 day 28

th
 day 35

th
 day 42

nd
 day 49

th
 day 

TPC* 1.91±0.01 2.44±0.12 2.90±0.8 3.28±0.76 4.65 ±0.09 5.71±0.03 6.35 ±0.07 7.04 ±0.08 

CC** 0.47±0.03 0.89±0.5 1.04±0.01 1.18±0.12 1.65±0.06 1.80±0.02 2.47±0.07 3.09±0.11 

PC*** 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

 

Table 4: Bacteriological changes in experimentally oven dried muscle of Labeo rohita kept at room temperature 

(G-IV). 

Days of storage 0 day 7
th

 day 14
th

 day 21
st
 day 28

th
 day 35

th
 day 42

nd
 day 49

th
 day 

TPC* 1.04±0.04 1.35±0.5 1.84±0.15 2.12±0.09 2.87±0.41 3.32±0.18 3.90 ±0.06 4.8±0.20 

CC** 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

PC*** 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

 

3.1.1 Total plate count (TPC) 

Table 1 to 4 depict a gradual increase in TPC of all the 

groups (G-I, G-II, G-III and G-IV) from 0 day to 49
th
 

day.The increase was more rapid in G-I as compared to 

other groups. On the last day of storage i.e. 49
th
 day, it 

increased up to 20.06±0.01 log cfu/g in G-I; 9.10±0.03 

log cfu/g in G-II; 7.04±0.08 log cfu/g in G-III and 

4.8±0.20 log cfu/g in G-IV. The TPC of G-IV was found 

to be within the permissible limits till the last day i.e. 49
th

 

day of storage (4.8±0.20 log cfu/g) whereas in G-III it 

was within the permissible limits on 35
th

 day of storage 

(5.71±0.03 log cfu/g). On the other hand, in G-II, TPC 

was within the permissible limit on 21
st
 day (5.10±0.06 

log cfu/g) whereas in G-I, the maximum permissible 

limit of 6 log cfu/g was crossed on 7
th

 day (6.79±0.11log 

cfu/g).
[5-9] 

 

 

3.1.2. Coliform count (CC) 

The CC shows an increasing trend with the increase in 

storage period in the groups - G-I, G-II and G-III from 0 

day to 49
th

 day. Among these three groups, the increase 

was most rapid in G-I i.e. raw muscle stored at -12±2
o
C. 
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At the end of storage i.e. 49
th

 day, it escalated up to 

14.12±0.02 log cfu/g in G-I; 6.85±0.12 log cfu/g in G-II 

and 3.09±0.11 log cfu/g in G-III.  In oven dried muscle 

stored at room temperature (G-IV), the coliform count 

was found to be negligible throughout the study period of 

49 days. In G-III, CC crossed the permissible limits on 

49
th

 day of storage (3.09±0.11 log cfu/g); whereas in     

G-II, CC was within the permissible limit on 21
st
 day 

(2.53±0.09 log cfu/g) while in G-I, the maximum 

permissible limit of 2.69 log cfu/g was crossed on 14
th

 

day (2.85±0.07 log cfu/g). Similar results in the Coliform 

Count of different fish samples was reported by many 

researchers.
[10-14] 

 

 

3.1.3. Psychrophilic count (PC) 
The Psychrophilic Count showed an increase with 

increase in storage time in G-I and G-II samples (Table 1 

and 2). The increase was more rapid in raw muscle 

stored at -12±2
o
C (G-I) as compared to raw muscle 

stored at -20±2
o
C (G-II). It reached up to 12.25±0.05 log 

cfu/g in G-I and 8.66±0.44 log cfu/g in G-II by the end 

of 49 days. In G-II, the maximum permissible limit of 

4.6 log cfu/g was crossed on 28
th

 day (5.12±0.05) while 

in G-I it was crossed on 14
th

 day (4.84±0.1 log cfu/g) of 

storage.
[15-19] 

 

 

4. CONCLUSION 

Thus, the following trend emerges in terms of microbial 

load:  

G-IV< G-III< G-II < G-I 

 

This clearly depicts that the method of oven drying is 

most effective in retarding the growth of microorganisms 

in the fish muscle and extends its shelf life. 

 

REFERENCES 
1. Gandotra R, Sharma S, Sharma M, Kumari R. Effect 

of two different storage temperatures (-12⁰c and -

20⁰c) on the proximate and microbial quality of 

Labeo rohita muscles. International Journal of 

Fisheries and Aquatic Studies, 2017; 5(3): 435-439. 

2. Gandotra R, Gupta V, Koul M, Gupta S. Quality 

changes in the muscle of Wallago attu during frozen 

storage (-12±2
0
C) conditions. Research Journal of 

Animal, Veterinary and Fishery Sciences, 2013; 

1(5): 16-20. 

3. Shitanda D, Wanjala NV. Effect of different drying 

methods on the quality of jute (Corchorus olitorius 

L.). Drying Technology, 2006; 1(24). 

4.  APHA. Compendium of method of microbiological 

examination of foods. 2nd Edn., American Public 

Health Association, Washington DC, 1984. 

5. Gupta V, Sharma S, Parihar DS, Gandotra G. 

Quality changes in the raw and brined muscle (20%) 

of Labeo rohita stored under frozen storage 

conditions (-12⁰C). International Journal of 

Research and Analytical Reviews, 2019; 6(2):     

903-907. 

6. Gandotra R, Koul M, Gupta S, Gupta V. 

Comparative assessment of quality of farm and 

market procured Ctenopharyngodon idella and 

enhancement of shelf life through preservation 

methods. European Journal of Pharmaceutical and 

Medical Research, 2017; 4(4): 676-680.  

7. Rana MM, Chakraborty SC. Nutritional and 

microbiological quality assessment of salt-smoke-

dried product prepared from tengra (Mystus tengara) 

kept at ambient (26-28°C) and refrigeration 

temperature (4°C). Asian Journal of Medical and 

Biological Research, 2016; 2(4): 678-684.  

8. Kumar A, Prabjeet Singh A, Danish M. Changes in 

proximate, biochemical and microbiological 

characteristics of dried Labeo gonius fillets during 

storage at room temperature. African Journal of 

Biotechnology, 2013; 12(20): 2997-3005. 

9.  Gabriel AA, Alano-Budiao AS. Microbial, 

physicochemical, and sensory quality evaluations of 

salted Herring (Sardinella fimbriata) subjected to 

different drying processes. Food Science and 

Technology Research, 2015; 21(2): 213-221.  

10. Al Sanjee S, Karim ME. (Microbiological Quality 

Assessment of Frozen Fish and Fish Processing 

Materials from Bangladesh). International Journal of 

Food Science, 2016; 2016: 1-5. 

11. Diler, I, Genc IY, Diler A. Effects of different 

treatments on the quality and safety of cray fish 

(Astacus leptodactylus). Journal of Food Quality, 

2017; 2017: 1-5.  

12. Basu S, Kasim DI, Gupta SS, Rao CCP. Quality of 

dry fish from markets in Andhra Pradesh. Fishery 

Technology, 1989; 26(2): 114-118. 

13. Relekar SS, Joshi SA, Gore SB, Kulkarni AK. Effect 

of improved drying methods on biochemical and 

microbiological quality of dried small head ribbon 

fish, Lepturacanthus savala. International Journal of 

Fisheries and Aquatic Studies, 2014; 1(5): 60-66. 

14. Zaki MS, Hassan YM, Rahma EHA. Technological 

studies on the dehydration of the Nile bolti fish 

(Tilapia nilotica). Food/Nahrung, 1976; 20(5): 467-

474. 

15. Gupta V. Evaluation and enhancement of shelf life 

of raw fish and its value added products. Ph.D 

Thesis, University of Jammu, Jammu, 2017. 

16. Koul M. Evaluation and enhancement of shelf life of 

some edible carps. Ph.D Thesis, University of 

Jammu, Jammu, 2017. 

17. Ajiboye EA, Alhassan S, Majekodunmi R, Kolawole 

MO, Oladosu OT. (Physicochemical properties and 

microorganisms isolated from dried meat obtained in 

Oja-Oba market in Ilorin, Nigeria). Advances in 

Applied Science Research, 2011; 2(4): 391-400.  

18. Boyle DL, Sofos JN, Maga JA. Inhibition of 

spoilage and pathogenic microorganisms by liquid 

smoke from various woods. Lebensmittel 

Wissenschaft & Technologie, 1988; 21: 54-58. 

19. Metpally RP, Reddy BV. Comparative proteome 

analysis of psychrophilic versus mesophilic bacterial 

species: Insights into the molecular basis of cold 

adaptation of proteins. BMC Genomics, 2009; 10(1).  


