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ABSTRACT

The qualitative changes of different processingttreents viz., freezing, smoking, drying with respedhe fresh
fish on the chemical and sensory qualities of tizhsh (Saurida tumbil) were investigated. The muwés content
varied narrowly between 74% - 75.6% in fresh amukzén samples. But, in the samples of smoked ard the
moisture is ranged from 19.67 % to 21.22% respebtivThe protein content, crude fat and ash showte
variation ranging between 15.3% to 20.7%, 0.45%61#®86% and 1.9% to 27.31% respectively. The biocbami
parameters like TMA, TVB-N, PV and FFAwas rangetivben 6 to 14.4 mgN/100 g,31.8 mg /100g t036.9 mg
/1009, 1.7 to 2.2 milliequivalent of,Rg of fat and0.38 to 0.48 % of oleic acid respasdti. The total plate count
(TPC) was ranged from 4.1 x *fu/g to 3.5x 1%fu/g. The pathogenic bacteria like Vibrio choleBalmonella
spp., Staphylococcus aureus and Listeria monocyegwere absent in all the samples. Therefore thsept study
shows that the chemical parameters are in belowrdimge of acceptable limit and fit for utilizatiof these low
value fishes for consumption, fish meal etc.
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INTRODUCTION

As the world population is growing tremendouslyd ahe per capita consumption of seafood is alsceasing
swiftly. For the sake of health consciousnessntbdern day man is interested in taking seafood nmoveew of its
nutritional superiority than all other sources 0bd accessible to him [1].Fish is a rich sourceobfpnsaturated
fatty acids (PUFAs), namely, the omega-3 andomefdJ6As, and it has been recognized as an excdbent
source to human health[2]. For many centurieis, fireferred as aperfect diet not only due totse#ent taste and
highdigestibility but also because of having higiteportions of unique fatty acid profile, essentiadinoacids and
minerals for the formation of functional and stuwret proteins [3].Fish is considered to be onehefrnost important
sources of animal protein available in the trogiogl has been widely accepted as a source of higlitygprotein
and other elements for the maintenance of healbly [p4].Fish meat is also a rich source of mineeadd the most
abundant micro-elements are Zinc (Zn), Iron (Fe) &opper (Cu) [5]. These minerals are generallyhérign
marine fish than in fresh water fish [6].

It is essential to know about the proximate comfjmmsiin order to estimate their energy value. Imayal, the
proximate composition of fresh fish is 60 to 80%teval5 to 30 % protein, and 1 to 10% fat [7]. Hoawe the
biochemical composition of fish flesh may vary \iitlsame species depending upon the area, age hsaéad®sex
of the individual [1]. There remains no consideeasiudy on selective marine low value fishes wéthard to their
nutritive value. Though the marine fishes are ba&iogsumed andin India there is no evidence to stitphe low
value fishes as edible. Hence, the present workplased to study the proximate composition anditgtize of
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low value/ trash fishes (lizard fishes) occurririgng the coast of kerala for estimating their mapooximate
components such as total protein, carbohydratd, lipoisture and ashcontent.

MATERIALSAND METHODS

Samples: In the present study, Lizard fisheSarida tumbijl with an average size ranging from 25-30 cm were
collected from fish landing centre, Ernakulum, Kard he collected samples were kept in ice in #imrof 1:1 and
transported to the laboratory in polystyrene baxesustain freshness. After reaching the laboratiiy samples
were thoroughly washed and rinsed with de-ionizatkwto remove the adhering contaminants and trenedl.

The fish samples were divided into four lots torakee the effect of different processing treatmentsh as fresh,
freezing, smoking and drying on the qualitative gntitative analysis.The first lot was treatedcastrol (raw).

The other lots were subjected to different processieatments. All the experiments were conduatetdiplicates.

The second lot, third lot and fourth lot were sebgd to freezing, smoking and drying process resgyg.

Proximate analysis

The Moisture content was determined by the standA&AC method [8] for which a known weight (10 + @% of
sample was placed individually in a moisture died dried in an hot air oven (Technico, Chennaijdndvas set at
105°C for 18 h.Crude protein content was calculasgdmultiplying the nitrogen content determined the
Kjeldahl's method by 6.25. Crude fat content watedained by the method described by the AOAC [8haishe
Soxhlet extraction system(Pelican Equipments, Chietindia). Ash content was determined based orstéedard
AOAC method [8] at 550°C + 10°Cfor 12 to 15 h ahd tlifference between the initial and the finalgttigave the
crude ash content.

Biochemical Indices

The total lipid was estimated by the method of Bland Dyer [9]. The sodium chloride was estimatg&/blhard’s
method. The total volatile bases nitrogen (TVB-MH arimethylaminenitrogen (TMA-N) was determined te
method of Beatty and Gibbons [10]. The alpha amiitoogen (AAN) content was estimated by the method.
Peroxide value (PV) and free fatty acids (FFA) weketermined according to Jacobs [11] and Takagj [12
respectively using chloroform-methanol extractipids, respectively.

Microbial and Sensory Analysis

The microbiological analysis for aerobic plate do{(fPC),Salmonella spp., Vibrio spp., Staphylococcus auasas
Listeria monocytogenegre done using standard methods [13]. The acaéiptaih the products was assessed using
10-point hedonicrating through trained panel. Tésults of sensory analysis were statisticallycomgarith the
gualitative characteristics using correlation cizéfht[14].

Statistical analyses
The IBM SPSS (V 20.00 for windows, SPSS Inc., Chicdl, USA) statistical package was used for asialgf the
experimental results.

RESULTSAND DISCUSSION

The lizard fishes are small sized pelagic fish mgag usually less than 29 cm. The total length wesged
between 26—-29 cm, and the weight was varied bet&88f000 gm. The proximate composition of the fisbducts
were shown in Table 1 andthe moisture content dar@rowly between 74% - 75.6% in fresh and frozamples.
But, in the samples of smoked and dried the maasiiranged from 19.67 % to 21.22% respectivelye pitotein
contentshowed wide variation ranging between 1039. The crude lipid content was 1.29 in fres50in
frozen; 5.71 in smoked and 5.86 in dried fish patduThe ash content was 2.5 in fresh; 1.9 in fipZe09 in
smoked and 27.31 in dried samples. The resultseoptoximate composition compares well with thos@imed by
Gopakumar (1997). Jitesh [16] have analysed thgimpiade composition oflizardfisnS@urida tumbjl. They have
reported that the moisture content is 78.43 %;@qimotontent is 17.15%; total lipids content is 28@nd ash
content is 1.59%. It is also well known that thduetion in moisture content of fish and fishery gwots during
frozen storage because of dehydration [17]. Magstsiowly leaves the product with the increasingiquerof
storage. Such minor decrease in moisture conteptmattributed to cell damage caused by the igstals formed
during freezing [18]. In smoking and drying methotee moisture is removed either by dehydratiorv@aporation
process. Thereby reducing the availability of watetivity and increasing the shelf life of the puots.The slight
difference in the values may be attributed dueht® seasonal and size variation of the fish seled®eoximate
composition of fish differs with species, sex, bopdige, season, environmental factors, nutritimalus and even
on the type of muscle sample [17].
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Table 1: Proximate composition of samples

Sl. No. | Sample | Moisture (%) | Protein (%) Fat (%) Ash (%)
1 Fresh 76.87+0.02 19.34+0.10 1.29+0.p5 1.8318
2 Frozen 71.37+£0.58 25.81+0.23 0.449+0[{30 *10909
3 Smoked| 19.67+0.69] 69.53+0.27 571+x0418 %093
4 Dried 21.22+144| 4561+032 5.86+0.08 223119

Note: Values are shown as mean + standard errdriplicates.

The biochemical characteristics of the presentyssaimples was having TVB-N was ranged between B®8)6
/100gin fresh fish, 36.9 mg /100g in frozen,34.5M@0g in smoked, and 31.8 mg /100g in dried coouliti
respectively. The recommended values of TVBN ragdiom 35-40 mg/100g for a good quality fish and thalue
from 50-70 mg/100g is considered as the upper limytond that the fish is not considered for edil®&[However,
according to Mathew [20] a TVBN value of 35-40 n@fdty of muscle is usually regarded as the limit of
acceptability beyond which the fish can be congdeas spoiled. The TMAcontent was 6mgN/100 ginhfrigsh,
11.6 mgN/100 g in frozen condition fish, 12.8mgNJ1§in smoked and 14.4mgN/100 gin dried fish samples
Methylamine compounds, particularly trimethylamiogide (TMAO), are compatible osmolytes that commgonl
occur in tissues of marine organisms [21]. The gmesesults were within the acceptable limit of h§N/100 g
[22].The PV in fresh fish 2.2, frozen 2.1, smoke# 4nd dried 1.7 for milliequivalent of®g of fat. In fresh fish,
the FFA represented 0.48% of oleic acid in freshemgas 0.42 in frozen,0.38 in smoked and 0.3lieddrroducts
respectively. In fresh mackerel and pink perch, \R\les of 4.62 and 3.69 milli moles of/ky fat respectively
have been reported [23]. The PV value should behrvatow 10 milli moles g@kg fat and the above 20 milli moles
of O,/kg fat is considered to be rancid smell[19]. MaiH20] have described the PV values above the lef/&D-

20 milli moles of Q/kg fat to impart rancid smell and taste in alllpability. The present results suggest that the fish
are in good condition throughout the storage pehiaded on values of 10-20 meg/kg of oil as recond@erby
Connell [24].

The total plate count (TPC) ranged3.5Xcf0/g in fresh,4.1 x 1fu/g in frozen 3.7-7.5x T6fu/g in smoked and
4.8x 1dcfu/g in dried producty. cholera, Salmonellapp., Staphylococcus aureusnd L. monocytogenewere
absent in all the samples. With regard to the avlggotic quality, the overall acceptability of fisls represented on a
10-point hedonic scale showed a value of 7.5, 8dB& for each of the three batches respectivaitalTplate count
(TPC) as determined by serial dilution agar platieghnique were found to be 8.18 x° klony forming units
(CFU) per gram of meat. Similar observations hagenbmade during iced storage of common murrel §2]
tilapia fishes [28]. The microorganisms presend ifishery product may be ‘natural’ present in gilts, skin, etc.
or ‘incidental’ which enter into the product duripgst-harvest processing [27].

CONCLUSION

The present study shows that the chemical parasaterin below the range of acceptable limit. Theeovations
clearly demonstrate that the low commercial valifisbes will be considered for human consumption.

REFERENCES

[1] Vijayakumar, N., Sakthivel, D. and V. Anandhamt.J.Sci. Inv.Tdy2014,3(3), 298-309.

[2] Dhanapal, K., Devivaraprasad Reddy, A. and Reddy,%2011. Int. J. Med., Biol. Front17(12): 1-12.

[3] Jakhar, J.K., Devivaraprasad Reddy, A.,MahariaP8yji, H.M., Reddy, G.V.S. and Venkateshwarlu,A&ch.
Appl. Sci. Res2012, 4 (3), 1353-1358.

[4] Dhanapal, K., Reddy, G.V.S., Naik, B.B., VenkatedwaG., Devivaraprasad Reddy, A. and Basuiish.Appl.
Sci. Res2012,4 (2):1142-1149.

[5] Saadettin G, Barbaros D, Nigar A, Ahmet C, Mehinet Sci Food Agric1999,55: 110-116.

[6] Omotosho, J.S., Olu, O.Rev Biol Tropl995,43: 289-295.

[7] Palani kumar M, Ruba Annathai A, Jeya Shakila & &hanmugam SA014. J Nutr Food Set:1-7.

[8] AOAC,2006.0OfficialMethodsofAnalysisofthe AssociatmOfficial Analytical Chemists (AOAC), International

th ..
18 edition.
[9] Bligh, E.G. and Dyer, W.XLan. J. Biochem. Physi@b59, 37, 911-917.
[10] Beatty, S.A. and Gibbons, N.E. Biol. Board Carl937,3: 77-91.
[11] Jacobs, M.B1958. pp. 393-394, Krieger Publishing Co., Inc New Y.ork
[12] Takagi, T., Hayashi, K. and ItabashiBull. Jap. Soc. Sci. Fist984,50, 1413-1418.
[13]APHA, 1992. Vanderzant, C. and Splittstoesser, D.F. (Eds)siWaton, USA : American Public Health
Association Publication.
[14]Snedecor G. W., Cochran W. G967, The lowa State University, Press, lowa, U.S.A.,1p435.

46
Scholars Research Library



Jai Singh Meenaet al Arch. Appl. Sci. Res., 2015, 7 (7):44-47

[15] Gopakumar,K1997.CentrallnstitutefFisheriesTechnology,Matsuyapuri,Cochin.

[16]Jitesh B.S, Syed M.Z, Parmar Hitendra L., Dodia@sR., Kotiya Anil S., and Gunalan Balakrishn&m®CL
Bioflux,2011,4 (3): 306 — 312.

[17]Lakshman, M., Reddy, A.D., Khuntia, B.K., UdgataKSand Rath, R.K. Qualitative and quantitative rofpas
of fried fish steaks and fish steak curry of cdtatla catlg during frozen storage. International Journal obéF
Research.In press.

[18]Reddy, G.V.S., Dhanapal, K. and Reddy, AZD11. p. 54. Andhra Pradesh, India : Department of Fish
Processing Technology, College of Fishery ScieBceyenkateswara Veterinary University.

[19]Gopakumar, K2002.Text Book of Fish Processing Technology, p. 3148dia: Indian Council of Agricultural
Research.

[20] Mathew, P.T2003. Product Development and Seafood Safety, p. 351-@Bchin, India : Central Institute of
Fisheries Technology.

[21]Seibel B. A. and Walsh P. The J. Exp. BioR002,205, 297-306

[22] Saritha, K., Jeyasanta, K. I. and Pattersomnt Food Res. 2014,21(2): 649-654.

[23]Khuntia, B.K1990. Changes in Keeping Quality of Salted Mackerel d@idk Perch. Bangalore, India:
University of Agricultural Sciences, MFSc thesis.

[24]Connell, J.J. Control of Fish Quality, Fishing NeBmoks Ltd. Surrey, England995,31-35.

[25] Perigreen, P.A., Joseph, J., Surendran, P.K. ap@kaonar, NFishery Technol1987, 24(2): 99-102.
[26]Dhanapal, K., Reddy, G.V.S., Nayak, B.B., Basu, Shashidhar, K., Venkateshwarlu, G. and Chouksey,
M.K.J. Food Sci.2010,75 (7): S348-S354.

[27] Abraham, T.J., Sugumar, G. Sukumar, D. and Jeyalrtha, PFishery Technol992,29(1): 53-56.

47
Scholars Research Library



