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Abstract 

Shrimp processing industries produce one third of its waste from head and shell of the shrimps. Objective of this research is

to utilize the shrimp head for the development of a value added product for better utilization of the protein rich resource a

to minimize the environmental pollution. The fine shrimp head powder was used for making protein rich value added shrimp 

chutney powder with the addition other ingredients and it had a protein content of 23.2%. The shelf life assessment of the 

chutney powder results revealed that the product was good until the end of assessment period (3 months) and it is safe for 

human consumption. Present study reports shows that it is possible to manufacture protein rich shrimp chutney powder  

using unutilized shrimp head wasted from processing centers. These head waste can be utilized by local fisher women for the 

preparation of value added products for their economic empowerment.
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Introduction 

Among all the industries available in Tuticorin district sea food 

industry is the highly developing industry in recent years. In 

Tuticorin seafood’s are processed into frozen and dried forms 

and exported to several countries. The seafood processing 

industries mainly concentrate on crustaceans, fishes and 

cephalopods. Among the crustaceans prawns and crabs were 

being processed. Ten different  species of prawns such as white 

shrimp (Litopenaeus vannamei), Tiger prawn (

monodon), white prawn (Fenneropenaeus 

prawn (Penaeus semisulcatus), pink shrimp (

dobsoni), brown shrimp  (Metapenaeus monoserous

prawn (Metapenaeus affinis), Kidy shrimp (

stylifera), bamboo flower prawn (Penaeus canaliculatus)

red ring shrimp (Aristeus alcocci) are  used for processing and 

exported in huge quantities. Among these ten species only 

Litopenaeus vannamei is cultured and rest were sea caught 

resources. Now a day’s shrimp processing has increased which 

leads to higher production of processing bio waste. Shrimp 

industries generate large amounts of shrimp bio

processing; approximately 45 - 55% of the weight of the raw 

shrimp was discarded as waste during processing. The shellfish 

processing industry in India generates 8.5 million tons of shell 

waste per year
1
 and it was increasing nowadays as the 

requirement was increased. Processing industries gen

waste that can be high as 50 - 80% of the original raw material

On a global basis, the shrimp processing industry produces over 

700000 million tons of shell wastes
3

.  Among the head and shell 

waste, the weight of head waste is more due to th

some meat and brain. Increasing production of inedible parts of 

shrimp is causing environmental problems as a result of 
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Shrimp processing industries produce one third of its waste from head and shell of the shrimps. Objective of this research is

to utilize the shrimp head for the development of a value added product for better utilization of the protein rich resource a

pollution. The fine shrimp head powder was used for making protein rich value added shrimp 

chutney powder with the addition other ingredients and it had a protein content of 23.2%. The shelf life assessment of the 

results revealed that the product was good until the end of assessment period (3 months) and it is safe for 
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Among all the industries available in Tuticorin district sea food 

industry is the highly developing industry in recent years. In 

seafood’s are processed into frozen and dried forms 

and exported to several countries. The seafood processing 

industries mainly concentrate on crustaceans, fishes and 

cephalopods. Among the crustaceans prawns and crabs were 

species of prawns such as white 

Tiger prawn (Penaeus 

 inidicus), flower 

), pink shrimp (Metapenaeus 

monoserous), king 

), Kidy shrimp (Parapenaeopsis 

Penaeus canaliculatus) and 

) are  used for processing and 

Among these ten species only 

is cultured and rest were sea caught 

resources. Now a day’s shrimp processing has increased which 

leads to higher production of processing bio waste. Shrimp 

industries generate large amounts of shrimp bio-waste during 

the weight of the raw 

shrimp was discarded as waste during processing. The shellfish 

processing industry in India generates 8.5 million tons of shell 

and it was increasing nowadays as the 

requirement was increased. Processing industries generates solid 

80% of the original raw material
2

. 

On a global basis, the shrimp processing industry produces over 

Among the head and shell 

waste, the weight of head waste is more due to the presence of 

some meat and brain. Increasing production of inedible parts of 

shrimp is causing environmental problems as a result of 

uncontrolled dumping of the bio wastes. Environmental 

implication of traditional disposal methods of such waste 

coupled with the strengthening of environmental regulations in 

many countries has created an interest in alternative method for 

disposal / utilization of this waste.  Thus attention must be paid 

for greater utilization of shrimp processing by

to address such concerns
4
. Shrimp head and shell are a good 

source for protein
5
. Several studies concentrate on the utilization 

of shrimp waste as enzyme, nutrients and value

products
6
, natural antioxidant extraction from shrimp

extraction of carotene protein
8
, chitin

poultry feed
10

 and manure
11

.  

 

Sun drying is an ancient mode of preserving technique used for 

shrimp waste. This procedure has shown a very low hygienic 

control which tend to be used for animal consumption. Pro

use of crustacean wastes allows recovery of value added 

products which are having potential applications in the field of 

food
12-14

. 

 

Value adding is traditionally defined as processing outside 

straight commodity sales; processors can gain income not on

by further processing of shrimp but by supplying markets with 

targeted product forms. In general, outcome of value added 

products are always greater than fresh fin and shell fishes. The 

dual advantages of this study is to find a way for better 

utilization of low value fishery products for making protein rich 

convenience foods is the main outcome of value addition. 

However there is an increasing trend in the utilization of value 

added fish products as evidenced by their availability in modern 

super markets as well as malls which are becoming popular. 

These value added new products will be helpful for the 
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th the strengthening of environmental regulations in 

many countries has created an interest in alternative method for 

disposal / utilization of this waste.  Thus attention must be paid 

for greater utilization of shrimp processing by-products in order 

. Shrimp head and shell are a good 

. Several studies concentrate on the utilization 

of shrimp waste as enzyme, nutrients and value-added 

, natural antioxidant extraction from shrimp
7
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9
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8
 development of 

Sun drying is an ancient mode of preserving technique used for 

shrimp waste. This procedure has shown a very low hygienic 

control which tend to be used for animal consumption. Proper 

use of crustacean wastes allows recovery of value added 

products which are having potential applications in the field of 

Value adding is traditionally defined as processing outside 

straight commodity sales; processors can gain income not only 

by further processing of shrimp but by supplying markets with 

In general, outcome of value added 

products are always greater than fresh fin and shell fishes. The 

dual advantages of this study is to find a way for better 

on of low value fishery products for making protein rich 

convenience foods is the main outcome of value addition. 

However there is an increasing trend in the utilization of value 

added fish products as evidenced by their availability in modern 

s as well as malls which are becoming popular. 

These value added new products will be helpful for the 
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economic empowerment of Self Help Group (SHG) fisher 

women. 

 

The aim of this research is the development of low cost and 

environment friendly techniques to utilize the shrimp head 

waste and to manufacture a food product for human 

consumption. Chutney powder is a powdered food which is well 

known among Asian countries. It is a popular side dish for 

breakfast and dinner items in parts of South East Asia. So far no 

attempt has been taken to formulate and develop this edible 

product or other value added products from shrimp head waste 

in this region. Considering the above facts, shrimp chutney 

powder was developed from unutilized shrimp head waste.  

 

Materials and methods 

Collection of raw materials: Shrimp heads were collected from 

a shrimp processing plant of Tuticorin. Shrimp heads were 

immediately iced with crushed ice in an insulated ice box and 

then brought to the laboratory. Shrimp heads were thoroughly 

washed with portable water for several times. They were dried 

in a hot air oven at 60
o
C. Dried shrimp heads were powdered 

using mechanical blender and it was sieved and packed in glass 

bottle for storage. 

 

Chemical quality evaluation of fresh and dried shrimp head 

wastes: The protein content of the fresh shrimp head was 

estimated by Lowry’s method
15 

and lipid by using gravimetric 

method of Folch et al.
16

. The ash content was measured by 

Clucas and Ward
17

 method using Muffle furnace. The spoilage 

indicator of total Volatile base-N (TVB-N) was estimated using 

the Conway micro-diffusion method
18

. Analyses were made in 

three replicates. Minerals such as calcium, copper, iron and 

manganese were determined quantitatively by atomic absorption 

spectrophotometer method
19

. 500 mg of the samples were 

digested with 9 ml of concentrated Nitric acid and 1 ml of 

perchloric acid over low heat on a hot plate. Caution was taken 

to avoid charring during the digestion process. When the 

solution become near dryness added a small quantity of double 

distilled water was poured in to the flask and rinsed. Then it was 

filtered through a filter paper into 25 ml volumetric flask and 

made up the solution to 25 ml using double distilled water. The 

made up samples were transferred into polythene bottles and 

stored for further analysis in Atomic absorption spectroscope 

(AAS model Agilent GPC A932 ver. 1.1). Blank solution was 

also prepared in the same way with the reagents but without the 

sample. 

 

Production of shrimp chutney powder and assessment of 

quality: The ingredients used for developing chutney power are 

listed in Table-1. For the preparation of chutney powder initially 

skinless black gram, garlic, Fenugreek, red chili and curry 

leaves were fried until the grams turn into golden brown colour 

and powdered. Then, the shrimp head powder was mixed 

thoroughly with the above mixture and finally, asafoetida and 

salt were added. The chutney powder was packed in airtight 

plastic containers and stored at ambient temperature. Its 

biochemical, microbial and organoleptic analysis was done 

monthly interval. Control chutney powder was prepared using 

all ingredients except shrimp head powder as above procedure. 

The biochemical quality of shrimp chutney powder was 

analyzed. 

 

Sensory evaluation: A panel of nine members from SDMRI 

has done the sensory analysis of the chutney powder.  Prior to 

testing, panelists were familiarized with the properties of shrimp 

chutney powder. Pretests were undertaken with selected samples 

to familiarize the panelists with the measurement procedure 

(Figure-1). Normally chutney powder is mixed with coconut oil 

and used as a side dish for breakfast items (Figure-2). So three 

bowls of shrimp chutney powder mixed with oil were supplied 

to each panelist to recognize every attribute. The appearance, 

colour, odour, taste texture and overall acceptability was 

determined by using hedonic scale of 1 to 9
20

 and the dishes 

were rated as 9 for excellent, 6 for good and below 4 for poor or 

unacceptable range. 

 

 
Figure-1: Chutney powder. 

 

 
Figure-2: Chutney powder mixed with oil. 

 

Shelf life study of shrimp chutney powder: Shrimp chutney 

powder was stored at refrigeration temperature (8°C) and room 

temperature (30°C) throughout the study period of 3 months and 
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its microbial quality was evaluated. The microbiological 

characteristics such as Total plate count (TPC) were enumerated 

by using plate count agar and Total fungal count (TFC) were 

enumerated using potato dextrose agar of APHA
21

. The 

pathogenic bacteria like Coliforms, Salmonella and Vibrio were 

enumerated by following the method of USFDA
22

. 

 

Results and discussion 

In Tuticorin, totally  ten species of shrimps were used for 

processing and among them  only 4 species such as Penaeus 

vannamei, Fenneropenaeus indicus, Penaeus affinis and 

Metapenaeus monoceros were dominant.  Penaeus vannamei is 

the cultured and rest of the three were sea caught shrimps so that 

Penaeus vannamei is used for processing throughout the year 

and rest of the shrimp processing were done except the fishing 

holiday’s period (April 15
th

 to May 30
th

). The quantity of head 

and shell waste were measured from the four dominant species 

from the plant during processing and the details were shown in 

Table-1. The wastage is low in cultured shrimp than sea caught 

shrimps and it is clear that head waste is more than the shell 

waste.  

 

Table-1: Average weight of and its bio waste of the dominant 

shrimp species.  

Species 

Total weight 

of  shrimp 

(g) 

Weight of 

head waste 

(g) 

Weight of 

shell waste 

(g) 

Penaeus 

vannamei 
24 8 2 

Peneaus 

indicus 
38 12.7 3.1 

Penaeus 

affinis 
25 9 2 

Metapenaeus 

monoceros 
31 8.3 1.6 

 

The head and shell waste is dried and powdered for the 

preparation of shrimp head chutney powder. The ingredients 

used to develop the chutney powder are shown in Table-2. 

Higher inclusion of shrimp head powder with the other 

ingredients was done for shrimp head chutney powder. 

 

The proximate compositions of fresh and dry shrimp head waste 

and shrimp heaad chutney powder are depicted in Table-3. The 

protein, lipid, ash and pH content of fresh shrimp waste were 

18.4%, 6.37%, 9.11% and 7.0 respectively and all the same 

parameters were slightly lower in dried shrimp head waste 

where as in the shrimp waste chutney power all the parameters 

were higher and it is having very good nutritive value. The 

spoilage indicator TVB-N content was too low (0.002 mg/100g) 

in shrimp chutney powder than fresh and dried shrimp waste. 

One way ANOVA was performed that there was a significant 

difference (P<0.01) between fresh waste, dried waste and 

chutney powder from different biochemical parameters. 

Table-2: Ingredients used to develop 1 Kg of shrimp head 

chutney powder. 

Ingredients Amount in grams 

Skinless black gram 

(Phaseolus mungo) 
250 

Shrimp shell powder 400 

Salt 10 

Curry leaves 20 

Red chili 100 

Asafoetida 5 

Fenugreek 100 

Garlic 100 

 

Table-3: Proximate composition of fresh shrimp head waste. 

Parameters 
Fresh 

waste 

Dried 

waste 

Chutney 

powder 
F 

Protein (%) 
18.4 ± 

1.2 

17.6 ± 

0.77 

23.2 ±  

0.8 
30.8878** 

Lipid (%) 
6.37 ± 

2.6 

9 ± 

1.00 

9.13 ±  

0.7 
7.941704** 

Ash (%) 
9.11± 

0.25 

19.2 ± 

0.2 

19.7 ±  

1.18 
214.937** 

pH 
7.0 ± 

0.00 

7.1 ± 

1.09 

7.0 ±  

0.00 
5.2E-16

NS
 

TVB-N  

(mg N/100g) 

7.32 ± 

0.94 

0.03 ± 

0.01 

0.002 ± 

0.001 
181.5313** 

**- p<0.01; NS- Not significant (>p0.05). 

 

Minerals such as calcium, iron, copper and manganese were 

assessed in the shell waste and the results are presented in 

Table-4. Among the four minerals calcium was high followed 

by iron, copper and manganese. 

 

Table-4: Mineral content of dried shrimp head. 

Minerals (mg/g) Shrimps waste 

Calcium 155 ± 4.00 

Iron 42.11 ± 2.00 

Copper 40 ± 2.00 

Manganese 12.6 ± 2.2 

 

The results of organoleptic characteristics are revealed in   

Table-5. There was no remarkable organoleptic characteristic 

change in the chutney powder prepared from shrimp head waste 
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powder initially and during the storage period. The appearance, 

flavor, taste and acceptance were excellent and scored good 

value of 9. The sensory scores of chutney powder remained 

within the acceptable limit throughout the storage period. 

 

The shelf life analysis of shrimp chutney powder stored at 

different temperature is depicted in Table-6. The shrimp 

chutney powder stored in refrigerator (8
o
C) and at room 

temperature (25 to 30
o
C) for three months. Bacterial loads 

(CFU/g) in the shrimp chutney powder stored in refrigerator 

were too low to count throughout the storage period. The 

bacterial load of shrimp chutney powder stored at room 

temperature showed too low to count initially but bacterial 

growth at room temperature rapidly increased with the progress 

of storage time. On both the storage conditions fungal colonies 

and pathogens like salmonella, Vibrio and Coliforms were 

absent throughout the storage period. 

 

Discussion: The basic reimbursement for the production of 

value added products as far as food is concerned include the 

functional and economical benefits related to quality and 

nutrition, convenience in the preparation and high sensory 

appeal at a reasonable cost. Value added products meet 

changing consumer life style requirements. It offers better 

utilization of different low value fishery products. Incorporation 

of other ingredients gives better quality and taste. Promotes 

employment, entrepreneur ventures and exporting. It also 

minimizes the importing of products. It provides greater 

convenience to consumer through decreasing preparation time 

and minimizing preparation steps. There are some disadvantages 

as well. Value addition requires skilled technology, attractive 

packing and refrigerated storage increases the cost of production 

but the advantages are more
23

. The development of sea food in 

the form of meals, snacks, side dishes, dessert and so forth flew 

to new heights in the beginning of late 1980s. In urban areas, 

due the changes in the life style of people “ready-to-serve” and 

“ready-to-cook” convenience fishery products are in great 

demand. Chutney powder is a popular side dish to breakfast and 

dinner items to the south Indian people. 

 

Table-5:  Sensory quality attributes of shrimp head chutney powder. 

Storage 

temperature 
8

o
C 30

o
C 

 
Months of 

storage 
0 1 2 3 0 1 2 3 

Colour 9 ± 0.00 9 ± 0.00 9 ± 0.00 9 ± 0.00 9 ± 0.00 8 ± 1.00 8 ± 1.00 8 ± 1.00 

P<0.05 

Flavour 9 ± 0.00 9 ± 0.00 9 ± 0.00 9 ± 0.00 9 ± 0.00 8 ± 1.00 8 ± 1.00 8 ± 1.00 

Taste 9 ± 0.00 9 ± 0.00 9 ± 0.00 9 ± 0.00 9 ± 0.00 9 ± 0.00 8 ± 1.00 8 ± 1.00 

General 

appearance 
Excellent Excellent Excellent Good Excellent Good Good Good 

Overall 

acceptance 
9 ± 0.00 9 ± 0.00 9 ± 0.00 9 ± 0.00 9 ± 0.00 9 ± 0.00 9 ± 0.00 9 ± 0.00 

 

Table-6: Microbial quality of the of the shrimp head chutney powder stored at different temperature. 

Product 
Storage 

temperature 

Storage 

months 

TBC 

(CFU/g) 

TFC 

(No. of colonies/g) 
Vibrio/25g Salmonella/25g 

Coliform 

MPN/100g 

Shrimp 

chutney 

powder 

8
o 
C 

0 TLTC - Absent Absent Nil 

1 TLTC - Absent Absent Nil 

2 TLTC - Absent Absent Nil 

3 TLTC - Absent Absent Nil 

30
o 
C 

0 TLTC - Absent Absent Nil 

1 1.2×10
2
 - Absent Absent Nil 

2 1.42×10
3
 - Absent Absent Nil 

3 1.7×10
4
 2 Absent Absent Nil 

TLTC - Too Low To Count. 
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Several methods exist to assess seafood quality and 

deterioration. However, there is much variation between 

species, as well as different products of the chemical, 

bacteriological, and sensory changes, depending on storage 

temperature and conditions whether the product is fresh or 

processed, and the type of processing that is carried out. In the 

present study, shrimp head wastes were used to develop shrimp 

chutney powder by simple preparation method. The profile for 

crustacean waste protein is excellent, the content of essential 

amino acids being significantly higher than the standards with 

sulfur amino acids which are is higher in soya bean meal and 

lower in fishmeal
24

. Khan and Nowsad
25

 developed shrimp 

cracker (a type of crispy biscuit) enriched with shrimp shell 

protein. The moisture content of fresh shrimp head waste was s 

66.23%. Ushakumari and Ramanujan
26

 investigated that 

moisture of shrimp shell waste is 71.6% which is closely related 

to the value (66.23%) obtained in the present study. Lowering of 

moisture content in the present study was due to the lack of 

homogeneity of the sample.  Fresh shrimp had 18.4% protein 

where as in dried shrimp head protein content was low and it 

was 17.6%. The nutritive value of shrimp head chutney powder 

was more as 23.2% of protein, 9.13% of lipid, 19.7% of ash and 

pH 7.0. The spoilage indicator TVB-N content in shrimp 

chutney powder was too low as 0.002 mg/100g than the fresh 

and dried shrimp head powder due to processing of other 

ingredients for the development of chutney powder.  One way 

ANOVA was performed among the different biochemical 

parameters between fresh waste, dried waste and chutney 

powder and the results revealed  that there is a significant 

difference (P<0.01). The protein content of this shrimp head 

wastes in this study is higher than that of processing waste from 

shrimp Xiphopenaeus kroyeri
27

. Previous study also showed that 

shrimp waste had high protein content with good amino acid 

balance and glutamic acid was the abundant amino acid in 

shrimp protein
28

. Prawn head waste had rich protein with 

essential amino acids
29,30 

and the oil extracted from shrimp head 

contains polyunsaturated fatty acids (PUFA) essential for fish 

and shellfish
31,32

. The nutritive components such as protein and 

enzymes are the excellent source of shrimp head waste
4,33

. 

Lopez-Cervantes et al.
34

 reported the protein content in the 

liquid hydrolysates of shrimp waste was 42% (dry weight), the 

lipid content in the lipidic paste was 42% (dry weight), while 

the raw chitin’s content of protein and ash was 18% and 4% 

(dry weight), respectively.  

 

The lipid content of shrimp chutney powder was slightly higher 

than that of fresh and dried shrimp shell powder because of the 

addition of good lipid source garlic
35

. The increased lipid 

content observed may be due to the absence of lipid oxidation 

and dehydration during the processing of raw materials. This 

result is agreed with the earlier work in dehydrated ribbon fish 

which reveals that there was a lipid oxidation during processing 

and storage
36

. Protein content  in  shrimp chutney powder was 

higher (23.2%) than  fresh shrimp head waste (18.4%)  and 

dried shrimp head waste (17.6%) and this increase was due to  

black  gram (Phaseolus mungo) ingredient. The protein value of 

the gastropod Pleuroploca trapezium was 10.28% but the meat 

balls prepared using same gastropod meat with corn flour and 

potato had 16.044 % of protein and it was mainly due to the 

ingredients used for the preparation of the meat balls
37

. In the 

case of octopus meat balls prepared using Bengal gram flour 

and smashed potato shows a slight increase in protein and lipid 

content due to the ingredients
38

. Shrimp head has higher content 

of fat and reducing sugar but lower protein content than shrimp 

meat. The proteolytic enzyme activities are concentrated in the 

midgut gland. Shrimp head waste is the rich source of chitin and 

also good source of protein, nutritive components and enzymes, 

making use of such wastes has drawn much more interest from 

researchers in recent years. Sopanodora  and Buckle
39

 reported 

the protein content in shrimp heads was quite high compared to 

the reported range of 8.9 - 23.2% in whole shrimp
40

  but, fat 

content was lower than 5% therefore it could be categorized as 

low fat. Lopez-Cervantes et al.
34 

reported crustacean heads and 

shells constitute of the shrimp wastes contain 17.66 ± 0.13% of 

protein, and 11.40 ± 0.47% of total lipids. TVB-N of the shrimp 

heads was less than 20mg N/100g, thus the raw material was 

considered fresh. TVB-N is often used as an index to assess the 

quality and shelf life of sea food products
41

. The TMA-N 

production was dependent on the bacterial activity
42

.  Bacterial 

and endogenous enzymes present in food produce TVB-N 

which includes TMA, DMA and ammonia
43

. TVB-N is one of 

the most ammonia indices of quality universally. The acceptable 

limit of TVB-N for fishery products is 35 – 40 mg / 100g
44

.  In 

the present study, the TVB-N observed was not high in fresh 

and dried shrimp head waste than in the chutney powder. 

 

To identify the undesirable bacteria pH plays an important 

role
45

. The pH level of 7 is good for the edible product. In the 

present study neutral pH was observed in the final product 

indicates no microbial contamination in this product. Mineral 

content can be identified by measuring ash content of the 

sample. Shrimp shells are having 31 - 36% of ash
46

. In the 

present study fresh shrimp head contain 9.11% ash and dried 

shrimp head contain 19.2% of ash and shrimp chutney powder 

had 19.7% ash content. Experimental data shows that after the 

processing ash content was increased in the final product due to 

the addition of other ingredients. Edible products are having the 

acceptable limit of ash content of 20%
47

. In the present study 

19.7% ash content was found in chutney powder and the results 

clearly indicates the chutney powder is one of the good 

nutritional supplements to the human being.  

 

Among the four minerals calcium was high followed by iron, 

copper and manganese. The amount of calcium was found to be 

highest in shrimp head waste and the results coincided with the 

results of Khanafari et al.
48

. The shrimp head waste contains 

mineral content with the range of 12.6 - 15.5 mg/g. Calcium is 

present plenty in shrimp head waste.  Hansen and Illanes
24

 and 

our results were agreed as they suggest that the major mineral 

component of shellfish waste is calcium Beaney et al.
45

 reported 

that calcium was abundantly present in prawn shell which is 17 

times more than the magnesium. Synowiecki and Al-Kateeb
49
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stated that the minerals fraction of shrimp shells composed 

mostly of Iron, copper, calcium and manganese. Mahmoud et 

al.
50

 reported the amount of iron and copper present in the 

Penaeus semisulcatus shells was 39.7 and 57 mg/g and it was 

agreed with our results.  

 

Based on the results of organoleptic chraracteristics study, the 

prepared chutney powder had good desirable colour, texture, 

odour and flavour.  Along with shrimp head powder, black 

gram, garlic and curry leaves were added to give additional taste 

and nutrition. When comparing both the chutney powders the 

shrimp chutney powder has high nutritional value. It increases 

the sea food taste without increasing the price on making the 

chutney powder. Two way ANOVA showed that there is a 

significant difference (P<0.05) between organoleptic parameters 

from different storage months stored in 30
o
C storage 

temperature. The overall appearance, color, odor, taste and 

texture of the product determine the acceptability of the fishery 

product. The scientific description used for sensory evaluation is 

based on the interpret reaction of food as perceived through the 

senses of sight, smell, taste, touch and hearing
51

. The sensory 

judgment of the products prepared from shrimp shell waste was 

carried out by serving products to the people and the overall 

acceptability was determined using hedonic scale of 1 to 9
20

. 

Products with scores below 4 were considered unacceptable. All 

characters showed increase in organoleptic score during storage. 

In case of shrimp chutney powder, it had a good odor, taste, 

texture and flavor and good sensory score and it also remained 

within the acceptable condition. The appealing appearance of 

the shrimp head powder with longer shelf life found to be good 

and it can be used as a new ready to eat product for consumers. 

The sensory score for the horse conch, Pleuroploca trapezium 

meat ball decreased gradually during the storage period, but 

even after 10 months of frozen storage the score were well 

above the acceptability limit of 5
52

. The sensory score for the 

shrimp chutney powder do not decreased during the storage 

period even after the 3 months of refrigerated storage scored 9.  

But in ambient temperature stored shrimp chutney powder 

decreased gradually during the storage period, but even after 3 

months of ambient storage the score were well above the 

acceptability limit of 5 and good in general appearance.   

 

Chutney powder stored under both refrigerated and ambient 

conditions for about 90 days maintained the original quality of 

the powder. The microbiological quality of a material is linked 

to the level of hygiene in the production process. The results of 

the microbiological analysis in shrimp chutney powder as a 

result of no bacterial development for the identification of E. 

coli, Salmonella, Coliform and Vibrio. Fungus was detected in 

ambient stored chutney powder and it was 2 numbers of 

colonies per gram. The storage studies were conducted for three 

months, best results such as absence of bacteria, fungi and 

pathogenic bacteria were observed throughout the storage 

period in the refrigerated (8
o
C) samples. Slight increase of 

bacterial population was observed in the chutney powder stored 

at ambient temperature. Microbial count of shrimp chutney 

powder was 1.7 x 10
4
 CFU/g, which was below the 

microbiological quality parameter of 5, 00,000 TPC/g in sea 

foods
53

, whereas the TPC of 8
o
C stored shrimp chutney powder 

did not exceed the statistically acceptable limit of 25 - 250
54

 and 

thus expressed as TLTC (Too Low To Count). During the third 

month of storage only 2 number of fungal colonies/g were 

observed with the absence of pathogens. Fungal colonies were 

not observed in the refrigerated chutney powder.  Moisture is 

the key parameter for the growth of fungai which is reported by 

Rao et al. This fugal growth was indentified in fish and fishery 

products
55

. The moisture content of both the temperature stored 

chutney powder was low and this adequately prevented the 

fungal growth. Coliforms contamination is an indicator for 

faecal contamination and it was acceptable in food products 

20/g
53

 and in the present study coliforms was completely absent 

in shrimp chutney powder. The absence of pathogens like 

Salmonella and Vibrio were observed in shrimp chutney powder 

and similar report was found in squid Sepioteuthis lessoniana 

soup powder
56

. Seafood safety does not approve the presence of 

pathogens in sea food. This study reveals chutney powder stored 

in refrigerator (8
o
C) can be able to withstand for 3 months 

without any sensorial changes while one month storage is 

suitable at ambient temperature (30
o
C). The prepared flakes 

using Chicoreous ramosus and Pleuroploca trapezium stored 

for a period of 120 days remained without any spoilage
57

. In the 

present study, shrimp chutney powder was found to remain in 

good condition for 3 months in ambient storage condition.  

 

Conclusion 

In the present study innovative chutney powder was developed 

using shrimp head waste. Purpose of our research is to find a 

new way for the utilization of shrimp head for the development 

of a value added product, chutney powder, not only to eliminate 

pollution but also to increase the economy. Empowerment of 

self help group women has lead to the increased small scale 

production of new value added items so that SHG women will 

train in the development of chutney powder using shrimp head 

waste so will help in economic improvement of women and will 

reduce environmental  pollution. 
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