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Abstract

Nutritionists all over the world are unanimous in their opinion that fishery resources can meet the protein 
requirements of the growing population. Fish is considered a cheap high-quality protein that prevents 
malnutrition in developing countries. he seafood industry provides both food and livelihood to millions of 
people. Among the marine fish landings, ribbon fishes accounted for the second highest share of 4.4 . 
However, in terms of value, it was 4.2  at the landing centre and 4.4  at the retail level in 202 . Ribbon fish 
is generally preferred by the consumer because of its chewy, not too oily, not too fishy meat, and easy to 
remove bones. It is processed as whole frozen, surimi, dried, and fish meal products. In Gujarat, around 90  
of the ribbon fish catch is directly frozen as whole and exported to non-EU countries. hough the ribbon 
fish plays a major role in the seafood economy of Gujarat, documentation of its nutritional value, 
processing methods, and quality issues is limited. he present study provides comprehensive knowledge 
about ribbon fish processing methods and its marketing in Gujarat

Introduction

Seafood is known as a good source of easily digestible protein with 
balanced essential amino acids, and lipids with the composition of 
therapeutic and essential fatty acids, minerals, and other 
micronutrients enriched with biologically beneficial elements. he 
seafood industry provides both food and livelihood to millions of 
people and ensures the food sovereignty of many countries across the 
continents. he volume of global fish production amounted to 4.  
million tons in 2022, up from .  million tons in 202 . Fish is one of 
the most widely consumed foods in the world, and it is becoming more 
popular over time. In India, 4.  million people depend directly or 
indirectly on fisheries activities. In 2022-2 , the total value of India s 
exports of aquatic products reached USD .  billion. China and India 
together account for more than 4  of global fish production before 
C VID 9 and it has declined by 2  in 2020 (FA , 2020). he C VID-

9 pandemic has brought an array of challenges for the international 
trade of aquatic products.

Marine sher  resources

he estimated marine fish landings along the coast of India during 
202  was .0  million tons, an increase of about .   compared to 
the landings in 2020, the year in which there was a decline in landings 
mainly because of loss in fishing days due to Covid- 9 pandemic related 
closure of the fishery industry. he maximum marine fish landing was 
reported in Gujarat which contributed .9  of total marine landings 
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the largest exporters of ribbon fish to the global 
market. Figure 1-2 shows the market destination of 
ribbon fish exports from India (2020). China is the top 
importer of Indian ribbonfish, and Gujarat contributes 
a major export share. It is evident from Figure 3 – 4 that 
over the last 15 years (2003-2018), China plays a 
major role in the import of Indian ribbon fish with a 
compound growth rate (CGR) of 6.15 % in terms of 
quantity and 12.5 % in case of unit price (DGFT-India 
database, 2018).

Nutritional composition of ribbon fish

T h e  f r e s h  s m a l l h e a d  h a i r t a i l  r i b b o n  fi s h 
(Lepturacanthus savala)and largehead hairtail ribbon 
fish (Trichiurus lepturus) showed a higher protein 
content range of 17.7-20.05 %, crude fat content of 
1.6-2.08 % and ash content range of 0.76-3.2 % 
respectively (Joshi et al., 2014 & Chandra et al., 2014). 
The sun-dried ribbon fish (Trichiurus haumela) had a 
protein content of 58.36±0.46 %, crude fat of 
11.24±0.36 % and a moisture content of 18.66±0.42 % 
(Siddiky et al., 2017).

 A study reported that the protein hydrolysate from 
ribbon fish (Lepturacanthus savala) viscera waste was 
found to have higher antioxidant and ACE-1 inhibitory 
activity (Yathisha et al., 2021). The solvent-extracted 
oil from the muscle of Ribbon fish (Lepturacanthus 
savala) showed antibacterial activity against three 
pathogenic bacteria (both Gram positive and Gram 
negative) out of ten human pathogenic bacteria (Roni 
et al., 2017).

 Quality issues in fresh ribbon fish 

The major catches of ribbon fish were found to be from 
the mechanized multiday trawlers. This multiday 
fishing of 7- 15 days with insufficient ice resulted in a 

huge quality loss of ribbon fish. So, the major quality 
problem faced during ribbon fish processing in Gujarat 
is belly bursting due to the autolysis and bacteriological 
activities, leading to loss of nutritive value and quality 
of ribbon fish. To prevent belly bursting, a dip 
treatment in 5% brine for 30 min is recommended. The 
quality index score of multiday fishing ribbon fish catch 
was 4.76 ±1.17 and in the case of single-day fishing, it 
was 3.20±1.08 in Veraval, Gujarat (Solanki et al., 
2016). The freshness of the fish can be maintained by 
proper washing with potable water and icing and 
immediate transportation to the processing unit from 
the fishing harbor by refrigerated van or insulated 
vehicle. Chilling of fish just above the freezing point 
was found to stop self-digestion and retard microbial 
activity. Chitosan coated smallhead hairtail ribbon fish 
(Lepturacanthus savala) had an extended shelf life of 
7-9 days in refrigerated (4±1ºC) conditions (Renuka et 
al., 2016).

Types of ribbon �sh processing methods 

in Gujarat

Whole frozen Ribbon fish processing

Ribbon fish is generally processed as whole frozen, 
surimi, dried, and fish meal products. Around 90% of 
the ribbon fish catch is directly frozen as whole. The 
ribbon fish is individually wrapped or packed in bulk 
before freezing. The major frozen export product is 
whole frozen with 4 different size grades viz., 100-200, 
200-300, 300-400 and 400 up (Fig.5). Generally, fish is 
packed in 10 kg master cartons and exported. The 
wholesalers and or the commission agents act as 
market intermediaries in ribbon fish marketing 
between the fishermen and the processor. Nearly 150 
persons are involved as commission agents in Gir-

Fig. 4 Ribbon fish exported from India to China Unit price (Rs/Kg) 2003 to 2018

followed by Tamil Nadu (18.5 %), Kerala (18.2 %), and 
Karnataka (18.1 %) respectively (CMFRI, 2021). 
Gujarat has 128 seafood processing plants including 
European countries (EU) and Non-EU with a total 
production capacity of 6844.76 tons (MPEDA, 2023). 
Gujarat has 42 ports to handle a variety of shipments 
including aquatic products. Among the aquatic 
products, marine products are the major exports from 
Gujarat including frozen fish and shrimp products. The 
fin fishes are usually exported as whole frozen, surimi, 
dry fish, and fish meal. Among the finfishes of Gujarat, 
a few species viz., ribbon fish, croaker, bull's eye etc. 
play a major role in the seafood economy of Gujarat. 

Ribbon fishery resources & its market share 

Ribbon fish is a pelagic fish belonging to the family 
Trichiuridae. In total, ten species of ribbon fishes 
belonging to three genera have been recorded from 
Indian waters. Trichiurus lepturus and Lepturacanthus 
savala are the major species that are landed along the 
Gujarat coast. Ribbon fish landing was around 1.41 
lakhs tons (CMFRI, 2021). During the COVID 
pandemic (2020), the ribbon fish landing declined to 

75,664 t, which was 24 % less compared to 2019. 
Pelagic fishes recorded landings of 2.18 lakh tons in 
2021 with a contribution of 38 % to the total marine 
fish landings of Gujarat. Landings were dominated by 
ribbon fishes, followed by Bombay duck, anchovies, 
scads and oil sardine. Ribbon fishes formed about 
10.49% of the total and 27.71 % of pelagic fish 
landings. Ribbon fish reported the second-highest 
share of 4.46 % in total marine fish landings but in value 
terms accounted for 4.20 % at landing price and 4.4 % 
at retail price (2021). The major catch of ribbon fish 
was from mechanized multiday trawl net (82 %) 
followed by set bag net (11 %), purse seine (5 %) and 
gillnet (2 %). Trichiurus lepturus was the major species 
with size range of 235-1150 mm. Mature and gravid 
females were observed from January to March and 
October to December. The visceral analysis of the fish 
indicated that the fish are predacious, carnivorous, and 
sometimes show cannibalistic and selective feeding 
behavior. Ribbon fish feeds mainly on Acetes spp., 
Stolephorus spp., Sardinella spp., Dussumieria spp., 
squil la,  Penaeus  spp.,  Metapenaeus  spp. and 
intermediates etc (Chiou et al., 2006). India is one of 

Fig. 1 Global markets of ribbon fish exported 

from India (2020) (in quantity)

 Fig. 2 Global markets of Ribbon fish exported

 from India (2020) (in value)

Fig. 3 Ribbon fish exported from India to China (2003 to 2018) in quantity and value
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somnath district, and around 175-180 non-EU plants 
and merchant exporters were doing whole frozen 
ribbon fish processing just before the Covid-19 
outbreak. The government was providing 7% incentive 
to exporters as a freight subsidy till December 2019. 
The process flow of dried ribbon fish is shown in the 
process flow diagram (Fig.6)

Frozen ribbon fish surimi

Surimi is a fish paste prepared from deboned fish and is 
used to make imitated products. It is an intermediate 
product and different types of products can be 
developed from surimi depending on the creativity, 
innovation, and knowledge of the one involved in this 
line. Surimi is free from lipids, water-soluble or 
sarcoplasmic proteins, and other impurities for use in 
the manufacture of intermediate products. Ribbon fish 
is one of the major species used for surimi production 
in Gujarat. Gir-Somnath district has 7 surimi plants 
with a production capacity of 329 tons/year (Table 1). 
The whole or headed, and gutted ribbon fish with the 
grades of 100-200, 200-300, 300-400 and 400 are 
used for surimi production (Fig.7). The average surimi 
yield from ribbon fish was found to be 25-27%. The 
process flow of frozen ribbon fish surimi is shown in the 
process flow diagram (Fig.9).

Ribbon fish meal

Fish meal is a natural and well-balanced source of high-
quality protein used primarily in domestic animals, 
poultry, and aquaculture diets. The waste generated 
from the surimi processing is sold through commission 
agents to the fish meal production units. In 2021, there 
were five plants in Gir-somnath district that produced 
fish meal from ribbon fish with a production capacity of 
about 20 tons/day/factory. The protein content of the 
fish meal is almost 60 % and cost Rs. 70-80/kg. The fish 
meal is exported to China, Taiwan and Japan. 

Dried ribbon fish

The low-quality ribbon fish were dried and mainly sold 
domestically, especially in neighboring Maharashtra 
state (Fig.8). The moisture content of the dried ribbon 

Fig 5. Fresh & whole frozen ribbon fish

Fig 6. Process flow diagram of freezing of ribbon fish

Raw Material

De-icing/washing with chlorinated water (2ppm)

Inspection of sensory Evolution & 
Microbiological sample

Sorting & Weighing

0Icing (2-4 C)

0(Store in chill-room max 6 hrs at +4 C)

De-icing

0Washing (Chill water +4 C)

Weighing

Layer Packing
100/200; 200/300; 
300/400;400/700;700

IWP (Individually 
Poly Wrapped)
200/300; 300/500;
500/700;700/1000,; 
1000 UP

Tray Filling/glazing (Inspection)

Fr
ee

zi
ng

/P
ac

ki
ng

Pr
e-

pr
oc

es
si

ng

0Tunnel Freezing (-40 C) 8-9h

0Storage (at -18 C or below)

DIstribution

Pr
oc

es
si

ng

Table 1. List  of  surimi  plants  in  Gujarat

S.No Name of the establishment Address

1 M/s. Amar Food Products Jawar Naka, Porbandar-360575, Gujarat, India.

2 M/s. AmarSagar Seafood Pvt. Ltd. Survey No.29, Jawar Naka, Porbandar-360575, Gujarat, India.

3 M/s. Deepak Foods. Plot No. 3 To 8, Somnath Road, Veraval, Gir-Somnath-362269, 
  Gujarat, India

4 M/s. Gadre Marine Export Pvt.Ltd. Plot No.130/1, Holiday Home Road, Chorwad-362250, 
  (Surimi Unit) Dist. Junagadh,  Gujarat

5 M/s. K. R. Sea Foods Pvt. Ltd. Plot No. 1006/1007, GIDC Estate, Veraval-362269, Gujarat, India

6 M/s. Kan Victual Pvt.Ltd R/S. No. 796, Paiki, All Weather Port Road, Bokhira, Porbandar, 
  Gujarat-360575

7 M/s. Silver Star Exports Javar Village, Porbandar - 360575, Gujarat, India

  Fig.7. Processing of ribbon fish surimi

Fig.8. Drying of ribbon fish
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Fig 9. Process flow diagram of surimi processing of ribbon fish

fish is in the range of 14 - 20 %. More than 95 % of 
ribbon fish landing in Gujarat was exported to 
especially China as a whole frozen product, surimi 
product, and fish meal. The process flow of dried 
ribbon fish is shown in the process flow diagram 
(Fig.10).

Ribbon �sh marketing in Gujarat

The ribbon fish is predominantly marketed in bulk at 
the fish landing centers along the Gujarat coast. There 
were about 150 wholesalers and commission agents 
who exclusively dealt with ribbon fish marketing. The 
wholesalers, who deal with fairly large quantities of 
ribbon fish, fix the price based on the size and quality of 
ribbon fish landed and meant for processing. They 
work closely with the purchasing section of the 
seafood processing firms who quote their price 
through SMS on a particular day. The small-scale 
wholesalers who dealt in lower volumes auctioned fish 
destined for dry fish processing and fish meal 
processing. The ribbon fish were weighed in landing 
centres and were transported in refrigerated vans/ 
insulated vehicles/chakkada to the seafood factory for 
further processing after the auction. Chakkada is the 
local public transport vehicle used for multiple 
activities in Gujarat, especially in the Saurashtra coast. 
It is used for transporting ice, oil barrels, fisherfolk, 
provisions for fishing trips, fish waste, fishing materials 
viz., craft and gear materials, fuel tanks, etc. The 
predominant marketing channel for ribbon fish trade 
i n  G u j a r a t  i s  fi s h e r m e n / b o a t  o w n e r  t o 

Fig 10. Process flow diagram of dry fish 
processing of ribbon fish

Raw material (ribbon fish)

Salting
Fish:salt (4:1 to 5:1)

Salt curing (14-15h)

Drying (arranging in racks)

Drying process (26-28h) at sun drying

Packing

Storage (room temperature)

wholesaler/commission agent to the processor 
through auction. The domestic consumption of ribbon 
fish within Gujarat is negligible i.e. less than 2 % of the 
landing. Door-to-door vending is not common in 
Gujarat.

Ribbon �sh �shery after Covid-19

The catch of ribbon fish reduced drastically due to 
Covid-19 outbreak-related fishing restrictions 
imposed and as a result, its export to the Chinese 
market has reduced substantially. The estimated 
landing of ribbon fish was 75,664 tons in 2020, 
recording a decrease of 24 % compared to 2019. Lower 
demand from China and less availability of containers 
due to the disruption of the supply chain brought down 
Indian seafood exports by nearly 20 %. The local price 
of ribbon fish also declined by almost 30-60 % during 
the Covid-19 pandemic in 2020. The use of ribbon fish 
for the production of dried fish and fish meals has 
increased due to a decline in exports. The dried ribbon 
fish is mainly sold in markets of West Bengal and the 
fish meal is transported to Andhra Pradesh and Tamil 
Nadu for the manufacture of animal feed. However, 
Indian exports grew during 2020-21 with frozen 
ribbon fish worth USD 76 million being exported. The 
demand from major countries is returning to pre-Covid 
levels with China, with USA and UK now increasingly 
sourcing frozen ribbon fish from India.

Conclusion

The present review focuses mainly on the processing 
and marketing of ribbon fish from Gujarat. Ribbon fish 
is considered a versatile fish as far as Gujarat fisheries is 
concerned. The ribbon fish exported as a whole to non-
EU countries without any value addition reduces the 
export value of fish. The value addition of ribbon fish 
can provide economic benefits to the seafood export in 
Gujarat. As the demand from many countries is 
increasing, the value addition of ribbon fish will 
increase the foreign exchange earnings of the country. 
Similarly, there is a need for employing improved 
drying methods that reduce the problem of the 
presence of sand and extraneous foreign materials, 
dust, and, inadequate salting. Even though, the local 
consumption of ribbon fish is considerably low in 
Gujarat, there is scope for export potential in the 
domestic as well as international markets that needs to 
be explored with special emphasis on value addition. 
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Fig 9. Process flow diagram of surimi processing of ribbon fish

fish is in the range of 14 - 20 %. More than 95 % of 
ribbon fish landing in Gujarat was exported to 
especially China as a whole frozen product, surimi 
product, and fish meal. The process flow of dried 
ribbon fish is shown in the process flow diagram 
(Fig.10).

Ribbon �sh marketing in Gujarat

The ribbon fish is predominantly marketed in bulk at 
the fish landing centers along the Gujarat coast. There 
were about 150 wholesalers and commission agents 
who exclusively dealt with ribbon fish marketing. The 
wholesalers, who deal with fairly large quantities of 
ribbon fish, fix the price based on the size and quality of 
ribbon fish landed and meant for processing. They 
work closely with the purchasing section of the 
seafood processing firms who quote their price 
through SMS on a particular day. The small-scale 
wholesalers who dealt in lower volumes auctioned fish 
destined for dry fish processing and fish meal 
processing. The ribbon fish were weighed in landing 
centres and were transported in refrigerated vans/ 
insulated vehicles/chakkada to the seafood factory for 
further processing after the auction. Chakkada is the 
local public transport vehicle used for multiple 
activities in Gujarat, especially in the Saurashtra coast. 
It is used for transporting ice, oil barrels, fisherfolk, 
provisions for fishing trips, fish waste, fishing materials 
viz., craft and gear materials, fuel tanks, etc. The 
predominant marketing channel for ribbon fish trade 
i n  G u j a r a t  i s  fi s h e r m e n / b o a t  o w n e r  t o 

Fig 10. Process flow diagram of dry fish 
processing of ribbon fish
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wholesaler/commission agent to the processor 
through auction. The domestic consumption of ribbon 
fish within Gujarat is negligible i.e. less than 2 % of the 
landing. Door-to-door vending is not common in 
Gujarat.

Ribbon �sh �shery after Covid-19

The catch of ribbon fish reduced drastically due to 
Covid-19 outbreak-related fishing restrictions 
imposed and as a result, its export to the Chinese 
market has reduced substantially. The estimated 
landing of ribbon fish was 75,664 tons in 2020, 
recording a decrease of 24 % compared to 2019. Lower 
demand from China and less availability of containers 
due to the disruption of the supply chain brought down 
Indian seafood exports by nearly 20 %. The local price 
of ribbon fish also declined by almost 30-60 % during 
the Covid-19 pandemic in 2020. The use of ribbon fish 
for the production of dried fish and fish meals has 
increased due to a decline in exports. The dried ribbon 
fish is mainly sold in markets of West Bengal and the 
fish meal is transported to Andhra Pradesh and Tamil 
Nadu for the manufacture of animal feed. However, 
Indian exports grew during 2020-21 with frozen 
ribbon fish worth USD 76 million being exported. The 
demand from major countries is returning to pre-Covid 
levels with China, with USA and UK now increasingly 
sourcing frozen ribbon fish from India.

Conclusion

The present review focuses mainly on the processing 
and marketing of ribbon fish from Gujarat. Ribbon fish 
is considered a versatile fish as far as Gujarat fisheries is 
concerned. The ribbon fish exported as a whole to non-
EU countries without any value addition reduces the 
export value of fish. The value addition of ribbon fish 
can provide economic benefits to the seafood export in 
Gujarat. As the demand from many countries is 
increasing, the value addition of ribbon fish will 
increase the foreign exchange earnings of the country. 
Similarly, there is a need for employing improved 
drying methods that reduce the problem of the 
presence of sand and extraneous foreign materials, 
dust, and, inadequate salting. Even though, the local 
consumption of ribbon fish is considerably low in 
Gujarat, there is scope for export potential in the 
domestic as well as international markets that needs to 
be explored with special emphasis on value addition. 

Acknowledgments

The authors acknowledge the Veraval Research Centre of 
ICAR-CIFT for the lab facilities and seafood processing units 
for providing the primary data for the successful completion 
of the work.

Conflict of interest

The authors declare that they have no known competing 
financial interests or personal relationships that could have 
appeared to influence the work reported in this paper.

Journal of Indian Fisheries Association 49 (2) December 2022Journal of Indian Fisheries Association 49 (2) December 2022

Raw Material Receiving

Fish weighing (whole fish)

Raw Material Washing

Dressing (Yield 70-73%)

Weighing

Meat bone Separator

Rotary Screen 1 & 2

Leaching tank 1 & 2 

Batch Precipitation Tank

Magnetic Filter

Rotary Screen 3

Refiner

Screw Press 1& 2

Screw Press 3

High Kneaded 

Extruder (Yield 25-27 %)

Packing in Polybags 

Weighing and Sealing 

Plate freezer (-40⁰ C) 2 hrs 

Metal Detector & X-ray 

Packing 

Cold Storage & Dispatch (-18⁰C) 

Stage –I 
Pre-processing

Fresh RO 
chlorinated water 
10 ppm (8-9⁰C)

Stage –II 
Processing

Recycled Water 
from correction 
screen

Chilled Chlorinated 
10ppm Water 
(8-9⁰C)

Chilled Chlorinated 
10ppm Water

Salt (14%) 

Vacuum Pump

Additives 
receiving

Quality Check

Additives

Stage –III

Packing & storing

Pre-processing chute

Waste water to ETP

Skin/bone 
Waste for 
fish meal

Fat Skimming 

Correction 
Tank

Correction Screen

ET

ETP

Renuka et al., Renuka et al.,Ribbon fish processing value chain... Ribbon fish processing value chain...



58 #

References
AOAC. (2016). Official Methods of Analysis of AOAC 

thInternational (20  ed.). Rockville, MD, USA. 

Chandra, M. V., Raju, C. V., & Reddy S, V. K. (2014). Influence 
of Heat Penetration on the Quality of Canned Ribbon Fish 
(Trichiurus lepturus). Journal of Food Processing and 
Preservation, 38(3), 807-814.

Chiou, W. D., Chen, C. Y., Wang, C. M., & Chen, C. T. (2006). 
Food and feeding habits of ribbonfish Trichiurus lepturus in 
coastal waters of south-western Taiwan. Fisheries Science, 
72(2), 373-381.

CMFRI, (2021). CMFRI Annual Report 2020-2021.

DGFT, Directorate General of Foreign Trade - India database 
(2018) https://www.dgft.gov.in/CP/?opt=trade-statistics.

FAO, Food and Agriculture Organization, State of world 
fisheries and aquaculture, Rome, Italy, 2022.

Joshi, S. A., Gore, S. B., Relekar, S. S., & Juvekar, P. U. (2014). 
Comparative studies on effect of improved methods of 
drying on biochemical composition of small head ribbon fish, 
Lepturacanthus savala. Asian Journal of Animal Science, 9(1), 
26-32.

Marine Products Export Development Authority (MPEDA). 
2 0 2 3 .  https ://e-mpeda.n ic . in/registrat ion/ 
Rpt_Region_wise_Plants_With_Capacity.aspx 
Accessed on 17 July 2023.

Roni, A.H., Uddin, M.H., and Hoque, A. (2017). Analytical 
Characterization and Antimicrobial Studies on Muscle Lipid 
of Silver Ribbon fish (Lepturacanthus savala) of the Bay of 
Bengal. International Journal of Scientific & Engineering 
Research, 8 (1), 2017.

Siddiky, M. N. I., Bosu, A., Roy, B. C., Sarker, S. K., & 
Moniruzzaman, M. (2017). Proximate composition analysis 
of five important dried sea fish and evaluate their nutritive 
value. Int. J. Nat. Soc. Sci, 4, 103-110.

Solanki, J., Parmar, H., Parmar, A., Parmar, E., & Masani, M. 
(2016). Freshness evaluation of fish by quality index method 
(QIM) and instrumental method at Veraval Fish Landing 
Centre. Small, 10, 30.

Yathisha, U. G., Karunasagar, I., & BS, M. (2021). Bioactivity 
and functional properties of protein hydrolysate from muscle 
and visceral waste of ribbon fish (Lepturacanthus savala) 
extracted by three different proteolytic enzymes. Journal of 
Biologically Active Products from Nature, 11(4), 363-379.

Journal of Indian Fisheries Association 49 (2) December 2022Journal of Indian Fisheries Association 49 (2) December 2022

Renuka et al., Ribbon fish processing value chain...


