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head waste is rich in Calcium Carbonate (CaCo3), a higher concentration of organic acid is 
required for ensilation (Chen et al., 1983) than for TV and FW. It was found that 7% w/v of formic 
acid is suitable for preparing SH after trials with different concentrations of acid. The shrimp 
head was mixed with TV in various concentrations of 25% (SH75:TV25), 50% (SH50:TV50) and 
75% (SH25:TV75), in order to accelerate the enzymatic hydrolysis owing to the elevated levels of 
digestive enzymes in tuna viscera. The TV and SH wastes were homogenized and blended at  
aforesaid ratios and 7% w/v of 85% formic acid was added and thoroughly mixed. 

For preserving the pigments, the SH silage was prepared in two lots. The Lot 1 was 
kept as control for ensilation under room temperature, with no antioxidant and light protection 
(NT).  In Lot 2, SH was treated with 0.1% of butylated hydroxy anisole (BHA) (USFDA, 2011) as 
an antioxidant to prevent oxidation of pigments (T). The temperature was maintained below 
25oC and the lot was kept in dark colored plastic bottles to prevent photo oxidation of pigments. 
Both the lots were kept for aging in closed plastic containers with daily mixing for a period of 7 
days. All treatments were done in triplicates. Table 5.2 indicates the design of silage preparation 
from various seafood wastes.

Table 5.2: Seafood silage sample design for foliar spray preparation

Sl. 
No. 

Foliar spray code Composition Treatment conditions and storage 

1. TV 100 100% Tuna Viscera 3.5% w/v, 85% formic acid, Room temp. 

2. FW 100 100% Fish Waste 3.5% w/v, 85% formic acid, Room temp. 

3. SH100 (NT) 100% Shrimp Head 7% w/v, 85% formic acid, Room temp. 

4. SH50:TV50 (NT) 50%SH + 50%TV 7% w/v, 85% formic acid, Room temp. 

5. SH75:TV25 (NT) 75% SH + 25% TV 7% w/v, 85% formic acid, Room temp. 

6. SH25:TV75 (NT) 25% SH + 75% TV 7% w/v, 85% formic acid, Room temp. 

7. SH100(T)  100% Shrimp Head 0.1% BHA, 7% w/v, 85% formic acid + 
25OC Temp., Dark bottle. 

8. SH50:TV50(T) 50%SH + 50%TV 0.1% BHA, 7% w/v, 85% formic acid + 
25OC Temp., Dark bottle. 

9. SH75:TV25(T) 75% SH + 25% TV 0.1% BHA, 7% w/v, 85% formic acid + 
25OC Temp., Dark bottle. 

10. SH25:TV75(T) 25% SH + 75% TV 0.1% BHA, 7% w/v, 85% formic acid + 
25OC Temp., Dark bottle. 

























































































































Studies on Fish Waste Management Practices in Aroor Seafood Industrial Belt, Kerala and Conversion of Seafood Waste into a Liquid Plant Growth Supplement

Page 105

Chitra B. Nair and Anith, K.N., 2009. Efficacy of acibenzolar-S-methyl and rhizobacteria for the 
management of foliar blight disease of amaranth. J. Tropical Agric., 47(1-2), 43-47.

Chen, H.M., Meyers, S.P., 1983.  Ensilage treatment of crawfish waste for improvement of 
astaxanthin pigment extraction. J. Food Sci., 48., 1516–1520.

Coello, N., Montiel, E., Concepcion, M. and Christen, P., 2002. Optimization of a culture 
medium containing fish silage for L-lysine production by Corynebacterium glutamicum.  
Bioresour. Technol. 85, 207–211.

Council Directive 98/83/EC, 1998. On the quality of water intended for human consumption. 
Official Journal of the European Communities. 
http://eur-lex.europa.eu/LexUriServ/LexUriServ.do?uri=OJ:L:1998:330:0032:0054:EN:PDF

Cros, S., Lignot, B., Razafintsalama, C., Jaouen, P., and Bourseau, P., 2004. Electrodialysis  
desalination and reverse osmosis concentration of an industrial mussel juice: Process impact 
on pollution reduction and aroma quality. J. of Food Sci., 69(6), 435-442.

Da Zhu, P. U. Asnani, Chris Zurbrügg, Sebastian Anapolsky and Shyamala Mani, 2008.  
Improving Municipal Solid Waste Management in India A Sourcebook for Policy Makers 
and Practitioners The International Bank for Reconstruction and Development / The World 
Bank 1818 H Street, NW.
http://www.eawag.ch/organisation/abteilungen/sandec/publikationen/publications_swm/downloads
_swm/swm_in_india.pdf.

Dabrowski, T., Kolakowsky, E., Kolakowska, A. and Karnika, B., 1970. Studies on chemical  
composition of cuttle fish (Sepia sp.) meat as related to its nutritive value. Acta Icthyol. et 
Piscat., 1, 145-157.

Day, A.D., Katterman, F.R.H., 1992. Sewage sludge provides plant growth factors in arid           
environments. J. Arid Environ., 23, 229–233.

Day, P.R., 1965. Particle fractionation and particle-size analysis. In: Black, C.A. (Ed.), Methods of 
soil analysis, Part 1: American Society of Agronomy, Inc., Madison, Wisconsin, p. 545-567.

De Bertoldi, M., Vallini, G., Pera, A. (1983). The biology of composting: A review. Waste Manag. 
Res., 1, 157-176.

Department of Agriculture & Cooperation, Ministry of Agriculture Government of India, 
2011.State of Indian Agriculture, 2011-12.http://agricoop.nic.in/docs.htm

Department of Science, Technology and the Environment (DOSTE), Vietnam, 2003. Pressurized 
water use reduces cleaning water consumption in the seafood processing Industry. 
http://www.serd.ait.ac.th/teenet/Pressurized%20Water%20Use%20-%20TFS%203%5B1%5D.pdf

DeWitt, C. A. M. and Morrissey, M. T., 2002. Pilot plant recovery of catheptic proteases from 
surimi wash water. Bioresour. Technol., 82, 295–301.

Chittenden, F. H., 1918. Control of the Melon Aphis. Farmers' Bullet. 914, 1-16.

















Studies on Fish Waste Management Practices in Aroor Seafood Industrial Belt, Kerala and Conversion of Seafood Waste into a Liquid Plant Growth Supplement

Page 113

Muthukumaran, K., 2006. Organic agriculture and food industry: Trends, challenges and           
opportunities. Cab Calling. 
http://www.cab.org.in/CAB%20Calling%20Content/Organic%20Agriculture%20and%20Food%
20Industry%20-%20Trends,%20Challenges%20and%20Opportunities%20II/Organic%20Agricu
lture%20and%20Food%20Industry.pdf

Nair, R., Pillai, J. D., Joseph, S. M., Gomathi, P., Senan, P. V. and Sherief, P.M., 2011. Cephalopod 
research and bioactive substances. Indian J. of Geo-Mar. Sci., 40(1), 13-27.

Nadia, T., Mauricio, G. and Sylvain P., 2004. Best Management Practices: Marine Products 
Processing. Coastal Zone Research Institute INC. http://www.umcs.ca/institut/BMP.pdf.

Nan-Nan, S. and He-Sheng, L., 2011. Extraction and antioxidant activity of Polysaccharides 
from squid ink. J. of Food Sci., 32(22), 95-99.

Naraoka, T., Hun-Sik Chung, Uchisawa, H., Jin-ichi Sasaki and Matsuei, H., 2000. Tyrosinase 
activity in antitumor compounds of squid ink. Food Sci. Technol. Res., 6(3), 171-175.

Narayan, B., Miyashita, K. and Hosokawa, M., 2006. Physiological effects of eicosapentaenoic 
acid (EPA) and docosahexaenoic acid (DHA): A review. Food Rev. Inter. 22, 291-307.

Naruka, B. S. and Singh, I. S. L., 1998. Effect of foliar application of nitrogen (urea) and gibberellic 
acid (GA3) on growth and yield of okra (Abelmoschus esculentus L. Moench) cv. Pusa sawani. 
Progressive Hort., 30 (3/4), 175-180.

Naruka, I. S., Gujar, K. D. and Lal, G., 2000. Effect of foliar application of zinc and molybdenum 
on growth and yield of okra (Abelmoschus esculentus L. Moench) cv. Pusa sawani. Haryana. J. 
Hort. Sci., 29 (3/4), 266-267.

Neethiselvan, N., Jasmine, I. and Jayasekharan, G., 2001. Lactic acid fermentation pf minced 
meat of Leiognathus splendens, (Curier, 1829) using different bacterial sources. Fish Technol., 
39(2), 129-136.

Nguyen, H. T. M., Sylla, K. S. B., Randriamahatody, Z., Donnay-Moreno, C., Moreau, J., Tran, L. 
T. and Bergé, J. P., 2011. Enzymatic hydrolysis of yellowfin Tuna (Thunnus albacares) 
by-products using protamex protease. Food Technol. Biotechnol. 49 (1), 48–55.

Nisha, K. and Asadullah, K., 2011. Seasonal variation in chemical composition of the Indian 
mackerel (Rastrelliger kanagurta) from Karachi Coast. Iranian J. of Fish. Sci. 10(1), 67-74.

Nordic Council (1997). Best available technology in the fish industry. Copenhagen, Denmark: 
Nordiska Ministerradet (in Norwegian), 580.

Nuria Rubio-Rodríguez, Sara M. de Diego, Sagrario Beltrán, Isabel Jaime, María Teresa Sanz 
and Jordi Rovira, 2012. Supercritical fluid extraction of fish oil from fish by-products: A          
comparison with other extraction methods. J. of Food Eng. 109, 238–248.

Nyomora, A. M. S., Brown, P. H., Pinney, K., and Polito, V. S., 2000. Foliar application of boron 
to almond trees affects pollen quality. J. Amer. Soc.Hort. Sci., 125, 265–270.

Ockerman, H. W., 1992. Fishery By-Products, Chapter 6. In:Fish Processing Technology. 155-192. 
VCH Publishers Inc. New York.




























































	STUDIES ONFISH WASTEMANAGEMENT PRACTICES INAROORSEAFOOD INDUSTRIAL BELT, KERALAANDCONVERSION OF SEAFOOD WASTE INTO ALIQUID PLANT GROWTH SUPPLEMENT
	Certificate
	declaration
	acknowledgement
	contents
	list of tables
	list of figures
	chapter 1
	chapter 2
	chapter 3
	chapter 4
	chapter 5
	chapter 6
	chapter 7
	reference
	publications



