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Plate 1.1: Photographs of the experimental fishes (a. G. giuris; b. C. fasciata; c. P. 
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Chapter One General Introduction 

Table 1.3. A checklist of the small fishes of the river Padda near Rajshahi. 

SI. No. Scientific Name 
Famil)': Belonidae 

Xenentodon cancila 

2 

Monopterus cuchia 

Family: Channidae 

3 

Channa punctatus 

4 

Channa orientalis 

5 

Channa marulius 

6 

Channa gachua 

11 

Local Name Availabilit 

Kakila vc 

Kuchia C 

Taki, Lata C 

Cheng R 

Gojar R 

Cheng R 
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Chapter One 

SI. No. Scientific Name 

Family: Cyprinidae 

Esomus danricus 

8 

Che/a cachius 

9 

Che/a laubuca 

10 

Aspidoparia morar 

11 

Aspidoparia jaya 

12 

Rasbora rasbora 
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General Introduction 

Local Name 

Darkina 

Chep Chela 

Kash Khaira 

Morari 

Jaya 

Darkina, Leazza 

Darkina 

A vailabilit 

C 

C 

R 

C 

vc 

R 



Chapter One 

SI. No. 

13 

14 

15 

16 

Cirrhina reba 

17 

Puntius sarana 

18 

Puntius chola 

13 

General Introduction 

Local Name 

Mola, Moya, 
Mourula 

Keti, Chela, Dhela 

Bata, Bhangan bata 

Raik, Tatkini, Bata, 
Raikhor 

Sarputi 

Chala punti 

Availabilit 

YC 

C 

R 

YR 

YR 

YC 



Chapter One 

SI. No. Scientific Name 

19 

Puntius phutunio 

20 

Puntius conchonius 

21 

Puntius ticto 

22 

23 

Puntius terio 

24 

14 

General Introduction 

Local Name 

Phutani punti 

Kanchan punti 

Tit punti 

Jat punti 

Teri punti, Gili 
punti 

Pahari gutum 

Availabilit 

C 

vc 

vc 

vc 

R 

R 



Chapter One 

SI. No. Scientific Name 

25 

Botia dario 

26 

Botia lohachata 

27 

lepidocephalus guntea 

Famil : Clariidae 

28 

Clarias batrachus 

Family: Siluridae 

29 

Ompok bimaculatus 

30 

15 

General Introduction 

Local Name 

Rani 

Rani, Putul, Seti 

Gutum, Puiya 

Magur 

Kani Pabda, Boali 
Pabda 

Modhu Pabda 

Availabilit 

C 

YR 

C 

vc 

vc 

vc 



Chapter One 

SI. No. Scientific Name 

t-------

Family: Heteropneustidae 

31 

32 

33 

34 

35 

36 

H eteropneustes Joss ilis 

Family: Schilbeidae 

A ilia coila 

A ilia punctata 

I I 

Eutropiichthys vacha 

Clu isoma murius 

General Introduction 

Local Name Availabilit 

Shing C 

Kajuli, Baspata R 

Kajuli, Baspata C 

Batashi R 

Bacha C 

Muri Bacha R 
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SI. No. 

37 

38 

39 

40 

41 

42 

Scientific Name 

Mystus cavasius 

Mystus b/eekeri 

. I ., .. ,.
,:�II 1 .,. / ,: 
�. .._,;-, . 

,, �. ,� 

Mystus tengara 

Mystus vittatus 

M stus armatus 
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General Introduction 

Local Name 

Ghaura 

Golsha, Golsha 
Tengra 

Golsha, Golsha 
Tengra 

Bajari Tengra, 
Ghuitta Tengra 

Tengra 

Tengra 

Availabilit 

C 

vc 

vc 

vc 

vc 

vc 



Chapter One General Introduction 

SI. No. Scientific Name Local Name A vailabilit 

43 Nuna Tengra C 

Mystus gulio 

44 Gang Tengra vc 

Gagata youssoufi 

45 Chapila vc 

Gudusia chapra 

46 Kachki vc 

Corica soborna 

Family: Mastacembelidae 

47 Tara Baim vc 

Macrognathus acu/eatus 

48 Sal Baim vc 

Mastacembe/us armatus 
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SI. No. 

49 

50 

51 

52 

53 

54 

Scientific Name 

� 
. .,..., -....... 

,�-: 

·-:_,�-
Mastacembelus panca/us 

Family: Mugilidae 

Rhinomugil corsula 

Family: Anabantidae 

Colisa sota 

Anabas testudineus 

Family: Nandidae 

Nandus nandus 

19 

General Introduction 

Local Name 

Pancal 

Khorsula 

Boicha, Chuna 
Kholisha 

Kholisha 

Koi 

Meni 

Availabilit 

vc 

C 

R 

vc 

vc 

R 



Chapter One General Introduction 

SI. No. Scientific Name 

Family: Gobidae 

55 

Glossogobius giuris 

56 Famil : Pristole idae 

Badis badis 

57 Family: Centropomidae 

Chanda ranga 

58 

Chanda nama 

59 

Chanda beculis 

Local Name 

Sele 

Napit 

Ranga Chanda 

Chanda 

Chanda 

C = common; VC = very common, R = rare, VR = very rare 

(Personal observation and communication) 
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Chapter One General Introduction 

The present work consists of seven chapters which are designed as follows

Chapter One - General Introduction and review of literature.

Chapter Two - Flesh production from some small indigenous fishes.

Chapter Three - Preparation, preservation and utilization of fish protein 

concentrate (FPC) made of small indigenous fishes. 

Chapter Four - Biochemical analysis of powder (FPC) of SIF.

Chapter Five - Acceptability of FPC made of different fast food products of

small fishes. 

Chapter Six - Preparation of fish meal (FM) and their utilization.

Chapter Seven - Summary and conclusion. 

Description of study area 

The present study was conducted in the river Padda on the bank side of the river 

and Rajshahi City Corporation (Kasiadanga to Binodpur) adjacent to the area. The 

study was extended from western border of Kasiadanga to eastern border of 

Binodpur (Fig. 1.1 ). 

The Padda (the Bangladesh portion of the Ganges) is the lower part of the Ganges 

enters Bangladesh from India through the Rajshahi district (Latitude 24°22' N; 

longitude 88°35'E). The Padda meets with another river the Jarnuna near Aricha 

and finally meets with the Meghna river near Chandpur and adopts the name 

"Meghna" before falling into the Bay of Bengal. 

The Padda is an important spawning and feeding ground for riverine fish species of 

southwestern Bangladesh. In the Padda river, Cypriniformes is the largest family 

represented by 86 species belonging to 43 genera (Hossain and Haque, 2005). 

Previously, Islam and Hossain (1983) enlisted 110 fish species in the Padda river 

near Rajshahi; Bhuiyan et al. (1992) published a checklist of the fishes of Rajshahi 

having 133 species of small fishes. Samad et al. (2010) reported to availability of 

small indigenous fish species of the river Padma. 

The experimental species were collected from different fish landing centres of the 

Padda near Rajshahi e.g., Bulonpur, Shaheb bazar, Panchoboti, Katakhali and 

Binodpur. 
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Chapter One

RAJSHAHI CITY 

I\/ Railway 
'IV_Road 
j'\/ City boundary 

P A D M A 

0 

General Introduction 

- Sampling stations

R I V E R 

2 kM 

Fig. 1.1. Map of the sampling areas. 
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Chapter One General Introduction 

OBJECTIVES OF THE WORK 

The objectives of the present works include: 

o To provide a check list of available small fish species of the river Padda

(Padma).

o To study the edible flesh production after dressing and washing of each

experimental fish species.

o To find the proper preservation methods of some small fishes.

o To explore the utilization of the small fishes.

o Preparation of different fast food items (FPC) with small fishes.

o To assess the chemical composition of the species ( Glossogobius giuris; Colisa

fasciata; Puntius ticto; Eutropiichthyes vacha, Corica soborna and some mixed

small fishes ( Chanda nama, C. ranga, Amblypharyngodon mo/a,

Mastacembelus pancalus, Xenentodon cancila) of powdered condition of the

fishes.

o To know the food value, utilization and acceptability of fast food items of the

fishes.

o To assess the preparation of fish meal and its utilization.

23 



Chapter One General Introduction 

REVIEW OF LITERATURE 

This chapter provides a selected review of literature of the past researches on the 

river Padda near Rajshahi and related works. A short number of researches have 

been done in this sector. Islam and Hossain (1983) provided an account of 110 

species of fishes of the river Padda near Rajshahi. Bhuiyan et al. (1992) listed 133 

species inhabiting the freshwaters of Rajshahi district. Hossain and Haque (2005) 

enlisted 134 species in the river Padma. Samad et al. (2010) reported 57 small 

indigenous fishes in the river Padma near Rajshahi. 

Considerable numbers of works have been done on flesh contents of different 

species of fishes by some authors such as Mookherjee and Basu, 1946; Hossain et 

al., 1999, Wahab et al., 2003; Kunda et al., 2009; Heilpom et al., 2010; Sultana et 

al., 2011 etc. But they have not shown how to utilize the small fishes. 

Many works have been done on the preservation and utilization technique of fishes. 

These are Aref et al. (1964, 1965), Rubbi et al. (1978) Ahmed et al. (1979), 

Bhuiyan et al. (1990); Moore (1990), Hossain (1992), Martin (1994), Hossain et al. 

(1994), Kamal et al. (2000), Nowsad (2003), Haq (2005), Mansur (2005), Islam et 

al. (2006), Rabbane et al. (2006), Heilpom et al. (2010), Huang et al. (2010) etc. 

Sun drying of fishes is one of the most old and traditional method for fish 

processing and preservation used by both skilled and unskilled personnel. Sun 

drying of fishes is a simple method and the processed fish product may be utilized 

throughout the year if proper way of storage and marketing can be maintained. 

The present attempt has been made to know how to utilize, specially preserve and 

prepare the fast food items of small fishes for our rural people and the loss in term 

of percentage after dressing and washing the products which are used for human 

consumption and prepare of fishmeal by wastes of fish for poultry. 

The majority of Bangladeshi people are suffering from protein deficiency and 

majority of them are suffering from protein energy (PEM) deficit. The main cause 

of various human diseases is due to deficiency of nutrient content of food. 

24 



Chapter One General Introduction 

Nutritional studies have proved that fish proteins rank in the same class as chicken 

protein and are superior to beef protein, milk and egg albumin. 

Fishes play a very important role in nutrition supply for people. Scientists believe 

that better health of the people can be ensured quickly and economically through 

greater production of fishes (Borgstrom, 1961 ). 

Fish flesh contains up to 80% water and oil, 15-25% protein, 1-2% mineral and 2% 

other constituents (CSIR-1962, India). Another report from FAO (1991) revealed 

that fishes contain 72% water, 19% protein, 8% oil, 0.15% calcium, 0.25% 

phosphorous and 0.10% vitamins A, B, C and D. Reports also show that iron, 

calcium and phosphorous are present in readily available from with 30-40% of the 

available iron occurring as a nucleoprotein complex. Many other mineral 

constituents were also reported to be present in fish muscle. 

Nabi and Hossain (1990) reported that the flesh of Macrognathus aculeatus 

contains up to 80% water oil, 12.36-18.28% protein, 1.65-5.46% fats, 0.96-2.05% 

carbohydrates, 1.97 to 4.59% ash, 1-2% mineral. 

Felts et al. (1996) reported that small indigenous fishes are a valuable and easily 

available source of food rich in protein, oil and minerals. It is important in the diet 

of rural poor in Bangladesh. 

Hossain and Afroze (1991) reviewed the role of small fishes in the diet of the rural 

poor in Bangladesh. Small fishes are mostly non-culturable in our country but it 

provides food and nutrition. 

Thilsted et al. (1997) also reported that many nutrients such as vitamin A and C, 

iron, calcium, zinc and iodine are not found in rice and have to be obtained from 

other sources. Small fishes play a vital role which contributes to the diet of the 

rural poor in Bangladesh where more than 30,000 children become blind every year 

from due to vitamin A deficiency, one million suffer from night blindness and 

about 50-70 percent of women and children die within a few months of the 

blinding episodes (Cohen, 1989). Small fishes which are less than 10 cm in length 

and usually eaten whole with the organs and bones, contain large amount of 
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Chapter One General Introduction 

calcium and possibly iron and zinc. Many of the small fishes are caught in rivers 

and natural water bodies. Small fishes eaten frequently in small amounts and is 

more equally distributed among family members than big fishes of which men get 

the large share. 

Hossain et al. (1999) reported that percentage of edible flesh is higher in small 

sized fishes than in large sized fishes. The authors showed that flesh weight after 

dressing was high in mola fish (67.76%) compared to the carps (62.57% for rui, 

58.62% for catla and 57.51 % for rnrigel). 

FRSS (2000-2001) reported the production of the river Padma as 136 thousand 

from upper Padma near Kushtia district. The reports are also available on the total 

landing of the lower Padma river as 112, 1484, 454,451, 40, 189, 667 metric tons 

from Dhaka, Faridpur, Rajbari, Manikgonj, Munshigonj, Sariatpur respectively. 

Roos et al. (2007) described the vitamin A, calcium, iron and zinc contents from 

the commonly consumed fish species of Bangladesh. Very high content of vitamin 

A ( 500-1500 µg RE/1 O0g raw edible parts) in Dhela ( Osteobrama cotio cotio ), 

Darkina (Esomus danricus), mola and chanda (C. baculis) (Roos et al., 2003). Even 

sun dried fishes contain up to 60-80% protein (Hoq, 2004). 

Sultana et al. (2011) reported that flesh weight after dressing was high in C. 

soborna as 97.76% and the lowest in C. fasciata as 57.4%. Highest quantity of 

powder from of fish was obtained in case of the mixed species as 24.61 % and the 

lowest in 0. bacaila which was 20.52%. 

Biochemical analysis of the small fishes 

The major component of fish fillet is water. In general, the body composition of 

fishes depends on age, sex, seasons and diet (Love, 1970; Philips et al., 1996). It 

was suggested that changes in body components during starvation are dependent 

upon water temperature, reproductive status and age (Afroze et al., 1997). 

Fish flesh contains four basic ingredients in varying proportion such as water, 

protein, fat, ash and other important nutrients substances like minerals and vitamins 

26 















Chapter Two Flesh production from some small fishes 

'-,.� 

FISHES 

Utilization 

l 
Big Fishes Small Fishes 

• Only flesh is consumed. • Whole fish is consumed .

• Bones, fins, scales, alimentary • Bones, head and other parts of the

tracts are considered as non- fishes are also consumed with the

edible part (about 30%) flesh.

• In case of big fish consumption • In case of small fish consumption

percentage is about 50-70% percentage is about 70-98% .

.. 

Wastage 2-5% in small fishes, 30% in big fishes 

• Bones
• Viscera

� 
Made by fish meal I • Scales

• Fins

Used to grow fish and poultry I 
Used as fertilizer and poultry feeds. 

Fig. 2.1. Utilization of big and small fishes 
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Chapter Two 

Materials and methods 

Sample and data collection 

Flesh production from some small fishes 

Six samples of Glossogobius giuris, Colisa fasciata, Puntius ticto, Eutropiichthyes 

vacha, Corica soborna and some mixed fishes ( Chanda nama, C. ranga, 

Amblypharyngodon mola, Mastacembelus pancalus, Xenentodon cancila) were 

collected randomly from different fish markets and local landing spots of Rajshahi 

city. The study was carried out during the period from July 2008 - June 2011. The 

samples of fishes were collected by multiple spot visits to the river bank of 

Rajshahi city and adjacent area. 

Measurements 

Measurement of fishes were taken where there was no damage. Total length (TL) 

was taken with the help of a centimeter scale. The weight of fresh fish was taken 

with the help of both pan balance and electronic balance. 

The fishes were washed with clean water and the excess water was soaked with 

kitchen tissue. Firstly, the whole body weight of the samples were recorded. Then 

the fishes were cut off and the scales were scrapped off. Viscera was removed and 

the fish was weighted again. Weight of all the wastes ( viscera, fins, scales etc.) 

were taken. 

Different measurements 

Total length (TL): The lengths from the tip of the snout up to end of the caudal fin 

of the sample. 

Total weight (TW): Total body weight of the sample fishes. 

After dressing weight (ADW): Alimentary tract and scales of the fishes were 

removed then washed with tap water and then weighed. 
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Chapter Two Flesh production from some small fishes 

Wastes weight (WW): Fins, scales, viscera, snout and mouth portion (Xenentodon 

cancila), was cut off and the waste weight was calculated by subtracting the after 

dressing and washing weight from the total. 

Weight after dressing and washing of fish: In order to determine edible portion 

of the fish, total weight of a group fish was recorded. After dressing, total weight of 

wastes (scales, fins and viscera) was recorded. Percentage of edible portion was 

calculated from the following formula-

P f d'bl 
. Total weight of a fish group (g)- Total weight of roughage (g) 

100 ercentgaeo e I e por tion= -------���---�--����x 
Total weight of a fish group (g) 
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Chapter Two Flesh production from some small flShes 

Results and Discussion 

In table 2.1 the range and mean±SD total length (TL) and total weight (TW), the 

weight after dressing and washing (ADW) was measured from the group weight. 

The ADW was found to range from 44.93±0.73 (E. vacha, group weight 50g) to 

84.15±4.14 ( Colisa fasciata, group weight 1 OOg). 

G. giuris having the maximum mean TL 106.4±18.29 mm, the ratio between the

edible and non edible portion was found as 1 :0.204 (Table 2.1 and 2.2). The ADW 

was found to range from 82.99±1.25. 

C. fasciata having the maximum mean TL 75.8±10.10 mm, the ratio between the

edible and non edible portion was found as 1 :0.188 whereas, P. ticto same sized 

fish mean TL = 67.9±16.40mm have the mentioned ratio as 1:0.380 (Table 2.2, Fig. 

2.2). After dressing the percentage of edible flesh portion was 84.15 for C. fasciata 

and 72.49 for P. ticto. 

E. vacha (mean TL = 62.95±13.47mm) is a smaller fish, the ratio between the

edible and non edible portion were 1 :0.112 and percentage of edible portion was 

89.86%. 

C. soborna (mean TL = l 7.85±5.58mm) is a smaller clupeid fish. The ratio

between edible and non edible portion were 1 :0.025 and after dressing and washing 

percentage of edible flesh portion was 97.54% for C. soborna. 

In mixed fishes having the maximum mean TL 64.6±49.43 mm, the ratio between 

the edible and non edible portion was found as 1 :0.382 (Table 2.1 and 2.2). The 

ADW was found to range from 72.34±5.08. 

Detailed results are shown in Appendix table 1-6 
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Table 2.1. Total length, total weight and weight after dressing and washing and their

mean and standard deviation of 5 species of small fishes and a group of

small fishes 

Total Range of TL (mm) Range of TW (g) Range of ADW (g) 
Exp. Species weight of 

No. (100g) group (g) Min Max Mean±SD Min Max Mean±SD Min Max Mean±SD 
(N=IO) 

G. giuris 100 89 140 
106.4 

2.9 25.2 
12.33 

81.1 84.5 
82.99 

±18.29 ±3.99 ±1.25 

2 C.fasciata 100 44 90 
75.8 

5.8 
±10.10 

10.8 
8.16 

79.1 88.4 
84.15 

±1.88 ±4.14 

"' 

.). P. ticto 100 41 102 
67.9 

±16.40 
1.2 10.9 

5.37 
64.6 79.0 

72.49 

±3.10 ±5.24 

4. E. vacha 50 45 80 
62.95 

0.8 
±13.47 

2.3 
1.20 

43.3 46.0 
44.93 

±0.28 ±0.73 

5 C. soborna 50 12 27 
17.85 

0.41 1.63 
1.03 

47.91 49.76 
48.77 

±5.58 ±0.64 ±0.61 

6 
Mixed 

100 19 205 
64.6 

0.20 16.28 
3.53 

67.8 83.5 
72.34 

fishes ±49.43 ±4.70 ±5.08 

Weight after dressing and washing and waste product in per kg and their ratios are 

shown in the table 2.2. 

Table 2.2. Ratio between weight after dressing and washing weight and waste weight 
of the species. 

Per k2 wei2ht of fish 

Ratios 

behveen 

Species Mean TW (g) 
Weight after Weight of weight after 
dressing and waste dressing and 
washing (g) products (g) washing and 

waste 

product 

G. guiris 100 829.90 170.10 1:0.204 

C.fasciata 100 841.50 158.50 1 :0.188 

P. ticto 100 724.90 275.90 1 :0.380 

E. vacha 100 898.60 101.40 1:0.112 

C. soborna 100 975.40 24.60 1 :0.025 

Mixed fishes 100 723.40 276.60 1 :0.382 

36 



Chapter Two Flesh production from some small fishes 

1200 

1()00 

800 

400 

200 i 

a After dressing and washing weight (g)a Waste pr;;'d�c� 

G. guiris C. fasciata P. ticto E. vacha C. soboma Mxed fishes 

Fish species 

Fig. 2.2. Ratio between weight after dressing and washing and waste weight of six 
small fish species 

Relative percentage of weight after dressing and washing and waste product 

Total weight of one group, weight after dressing and washing and waste weight and 

relative percentage of weight after dressing and washing of 5 species are shown in 

the table 2.3. 

Table 2.3. Relative percentage of weight after dressing and washing (ADW) and waste 
weight (WW) of each species 

Exp. no. Soecies ADW(%) WW(%) 

1 G. Qiuris 82.99 17.01 

2 C.fasciata 84.15 15.85 
3 P. Lieto 72.49 27.51 
4 E. vacha 89.86 10.14 
5 C. soborna 97.54 2.46 
6 Mixed fishes 72.34 27.66 

a ArJ.N (%) a WW (%) 

120 

100 

., 
80 

60 

40-, 

0 

G. guiris C. fasclata P. tlcto E. vacha C. soboma Mixed 

fishes 

Fish species 

Fig. 2.3. Relative percentage of weight after dressing and washing (ADW) and waste 
weight (WW) of each species 
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During the last few years, natural fish stocks have declined due to natural and man 

made catastrophes, degradation of aquatic environments and the reduction of 

wetlands and water areas of Bangladesh, resulting in the disappearance of many 

suitable habitats of floodplains, rivers and brackish water. As a result many of these 

valuable small indigenous species have been threatened or endangered. Indeed, 

some are already_ on the brink of extinction (Hussain et al., 1997; Islam, 2009). 

In this research work five economically important species of small fishes and some 

mixed fishes of 5 families under 5 orders have been taken into consideration. All 

these fishes are very much popular and more or less acceptable to our local people 

of all classes. These fishes are caught from the river Padda. The small sized fishes 

like Puntius ticto, Colisa fasciata, Glossogobius giuris are found in large number 

during the peak fishing season. Previous studies showed that during peak harvest 

large quantities of such species are thrown away while the large sized ones are 

supplied to the far and near markets (Parween et al., 1997). 

Small fishes are full of bones, so many people especially urban people dislike and 

avoid these types of fishes. Besides, cuttings, washing and cooking of small fishes 

are disturbful to them. Though small fishes are eaten along with bones ( e.g., mola, 

kachki, vacha etc.) these are important dietary sources of calcium. Eyes of the 

fishes are rich in vitamin A (Roos et al., 2002). For efficient utilization of fish 

bones as a food, they should be softened (Chie, 1999). Here 6 fish species were 

selected depending on the consumers', availability and market price. The 

importance of these small fishes was increased to the consumers of all levels. 

The intake of small fishes for vitamins and minerals, the cleaning practice of these 

fishes became extremely important for the retention of these nutrients. Cleaning 

practices depend on the fish species size and the organs accumulating the nutrients 

(Ross et al., 2006). So, the non edible waste portion is not always related with the 

size of the fish. Normally, the operculum, jaws, fins, viscera, head and the scales 

are included among the waste. The calcium obtained by eating whole mola fish is 
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Chapter Two Flesh production from some small fishes 

equivalent to the amount of calcium obtained from milk (24±6% mola fish, 22±6% 

milk) (Larsen et al., 2000), they contain usually larger amounts of calcium as well 

as iron and zinc (Hossain, 1997 and Hossain et al., 2003). 

The report published by Hossain et al. (1999); Sultana et al. (2011) provides a 

comparative statement of flesh content and percentage of waste obtained from a 

number of commercially important fish species. The authors showed that the flesh 

weight after dressing and washing was high in mola, Kachki, compared to the big 

fish. The present result could be compared with the mentioned papers and other 

related published reports, and their relative importance of the small fishes could be 

established as they contain more edible portion than the large sized fishes contain. 
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Chapter Three 

PREPARATION, PRESERVATION AND UTILIZATION OF 

FISH PROTEIN CONCENTRATE (FPC) MADE OF SMALL 

INDIGENOUS SMALL FISHES 

Introduction 

Fishes are utilized in 3 categories. 

1. Fresh fish (this is common for Bangladeshi people)

2. Dry fish (some are chosen)

3. Fish meal (which are made by wastes of fish i.e., fin, scale, tail, head, viscera etc.)

Fresh fish 

Fishes play an important role in the diet of the people of Bangladesh. Fishes and 

rice are main food of people and have a slogan "mache bhate Bangali". 

Dry fish 

Fish drying and its use as food were probably first introduced by the Arabian saints 

and businessmen who are believed to be the pioneer in production and marketing of 

dry fish in different parts of the world since the Egyptian civilization (Kreuzer, 

1974). Now in Bangladesh dry fishes are most popular because same weight of dry 

fish nutrients are much more than the fresh fish. The dried fish powder is used to 

make various types of fast foods. 

Fish meal 

Fish meal is a high quality ingredient in feeds for animals including fish raised by 

aquaculture, poultry and fertilizer. It is made by wastes of fish such as fins, scales, 

tails, heads, viscera and spoil fishes. 

Fish meal is of two types-

1. Fish Protein concentrate (FPC)

2. Ordinary fish meal (pellet or fish powder)

FPC is of high quality fish meal whereas ordinary fish meal which is used as 

poultry, livestock or fish feeds is of less quality fish meal. 
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Preparation, preservation and utilization of FPC 

Fresh and dried fishes are very popular food items in Bangladesh. Fishes are 

rapidly perishable food stuffs and the small fishes being smaller in size have a 

tendency to become spoiled more quickly than the larger fishes. In this regard the 

small fishes spoil quickly and become inedible. 

Dried fish is an important source of animal protein. Dried fish is considered as a 

delicacy in the menu of food from all over the world. In Bangladesh the people of 

greater Sylhet, Mymensingh, Chittagong, Camilla and Cox's Bazar districts use the 

dried fishes. Drying is regarded as a traditional and primitive method of fish 

processing which have already been improved by many fisheries scientists by using 

polythene tent drier, solar tunnel drier, cabinet drier, rational drying along with low 

cost open sun drying (Aref et al., 1964). Comparative studies between traditional 

sun dried and solar tent dried fishes were reported by Monsure et al. (1990), 

Heilpom et al. (2010). Fish preservation methods include, (i) different methods of 

sun drying, (ii) freezing (for longer duration), (iii) icing (for short duration), (iv) 

fermenting, (v) preparation of dust, pickles and value added food items. 

Especially, in the countries where solar energy is abundantly available there sun 

drying of fish is old method for fish processing. In Bangladesh, fish processing 

industries mainly processing of shrimps or other high valued commercial fin fishes 

which are export oriented. During 1996-1997 about 427 metric tons of dried fishes 

valuing about Tk. 79.2 million and about 561 metric tons of salted fish and Chapa 

Shutki worth Tk. 138.1 million were exported. However, the production of dried 

fish is gradually declining (Das and Hossain, 2009). 

Moulds, bacteria, infestation by the fly and insect larvae during drying and 

subsequent storage are the major problems of sun drying of fishes. The principle of 

fish drying is the removal of moisture using heat energy, either solar or mechanical. 

Fish drying as a means of preservation has been practiced since time immemorial 

in Bangladesh and other south-east Asian countries. The basic principle of fish 

drying is that the activity of the muscle enzyme and microorganisms are reduced to 

a minimum through drawing out the water content and increase the osmotic process 

of the fish flesh by drying in a traditional way. 
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In Bangladesh the households of the artisanal fishermen who are mostly illiterate 

mainly perform the process of drying of fishes. There are frequent complaints from 

the consumers about the quality of the products. Lack of proper amenities like 

proper handling during loading and unloading, time and exposure of the fish to the 

high environmental temperature and lack of knowledge about scientific and 

hygienic methods of handling from the time to catch until it is processed into 

finished products contribute significantly to the loss of quality (Azam et al., 2003). 

A large quantity of dried fishes are spoiled each year due to lack of proper drying, 

preservation and storage facilities particularly during the dull or bad season. 

Improper handling and processing that lead to spoilage as low quality products 

impose threats to the public health country wide. Bangladesh loses large quantity of 

fishes due to spoilage every year and it has been estimated that about 8% of the 

catch amounting to 4.25 million metric tons never reached the market and are 

wasted (Rubbi et al., 1978). Actually, dry fish is specially necessary due to 

shortage of cooking materials at that time. The "trash fishes" are obtainable at 

cheaper or at no price at all. It is possible to develop a product which can be 

supplied free during national emergency or can be had at reasonable cost of normal 

time to almost everyone. Proper sun drying of premium quality fresh fish can 

minimize the post-harvest loss and reduce the amount of fish spoilage. Under the 

socio-economic condition of the people of Bangladesh, much fish is preserved by 

traditional methods of sun drying (Rubbi et al., 1978). For keeping high standard 

and maintaining good quality of fresh fish and fish products the only effective, easy 

and acceptable guide line of the FAO-CCRFU should be followed. The FAO

CCRFU code of conduct for responsible fish utilization is yet to be implemented in 

Bangladesh and there is also no approved code of practice currently in practice for 

the fresh fish and fish products going for fresh fish and fish products going for 

domestic consumption (Nowsad, 2005). 

Dried fishes can provide nutrition to the local people particularly to the poor 

section as well as to other classes of the society. It is no longer considered as poor 

man's fish, and some dried fishes are served in many reputed restaurants and hotels 
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of Bangladesh. Being a cheapest and most common source of animal protein small 

fishes need careful handling and processing after its harvesting to consumption. It 

is not ,an easy task to preserve fish scientifically as well as to maintain its 

nutritional value and flavour like the fresh one. 

The dried small fishes are used whole or as powder in the cooking. In the present 

study attempts have been made to utilize such kind of fishes by making powder 

from their dried condition which is used in preparation of fish fast food items. Dry 

fish powder is popular and it can be preserved in air tight containers for 6 to 7 

months or in refrigerator for a long time (1 year). 

The terms fish protein concentrate (FPC) usually refer to fish meal intended for 

human consumption. High quality fishes are used in making FPC. High quality 

FPC is used as the protein supplement to poor people who suffer from protein 

deficiency. In a developing country FPC is being used in relief programmes to 

improve nutrition. 

The production of FPC is within the capacity of the fish meal industry. There are 

problems as the hygienic requirements naturally conform to those for human food. 

The fishes should be fresh and the plant should be easy to clean and sterilize after 

use. 

Two types ofFPC are produced. 

A. With a fat content of less than 0.5%

B. With a fat content ofless than 10%

The major problems of using FPC are social rather than technological. FPC type B 

tastes fishy after production and "fishmeal" FPC type is flavourless. 

The present work aims at preparation of FPC and to compare between the weight 

of sundried and oven dried fishes and to determine the percentage of edible content 

of these dried fishes and their powder, from the weight of fresh fishes. 
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Materials and Methods 

Five different species and a group of mixed small fishes were collected from 

different spots and landing centres of Rajshahi City during July 2008 to June 2011. 

All these fishes are caught from river Padda. After collection the specimens were 

washed and preserved in refrigerator. The species were Glossogobius giuris, 

Puntius ticto, Colisa fasciata, Eutropiichthyes vacha, Corica soborna and some 

mixed fishes ( Chanda nama, C. ranga, Amblypharyngodon mola, Mastacembelus 

pancalus, Xenentodon cancilla). 

Preparation before sun drying 

After collection the fishes were washed with tap water then fins, scales, viscera 

were cleaned and soaked using kitchen tissue paper. Then the weights of a group 

(50/1 00g) and individual fresh fishes were taken. The data were recorded 

separately for each species. After weighing the fresh fishes, they were placed in 

clean and kept in sun for drying. 

Sun drying 

Drying involves removal of water from the body of fishes. Sun drying was carried 

out in the open air using the solar energy to evaporate the water and was carried 

away by the natural air currents. The specimens were dried for minimum 6-7 days 

depending on the species and climatic condition. During drying they were kept 

covered by dense meshed nylon or mosquito net to prevent bird and fly infestation. 

Special care was given to-

Nuisance 

3N Nail 

Nasal blow 

The peak seasons are summer and winter for sun drying and off season is rainy or 

gloomy weather. 

Oven drying 

Oven drying was a better method for fish drying. It is better to hygienic and free of 

atmospheric factors. This method is not feasible for large quantities of drying and 
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in the rural areas and moreover, it is expensive. But the higher class urban people 

can dry up fishes at home. It was kept in the oven at 45 °C for about 48 hours to

remove excess moisture. After the oven drying it was weighted. In this experiment 

oven drying was done only to compare the dry weight of fishes among these two 

drying methods. 

Parameters during drying 

Different parameters for drying method of five small fish species and a group of 

mixed fishes are shown in Table 3.1. 

Table 3 .1. Different parameters during drying of the fishes. 

Parameters 
Species 

Temperature (°C) Humidity (%) 
Days required to 

dry up 

G. giuris 37-40 78-84 7 

C.fasciata 36-39 78-83 5 

P. ticto 37-39 77-83 5 

E. vacha 36-38 86-90 6 

C. soborna 37-38 86-91 3-4

Mixed fishes 36-40 81-87 6 
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Collection of 
fresh fish 

+ 

Dressing 

+ 
Deheading and 

degutting 

+ 
Washing in 
freshwater 

i 
Drying in the 

open sun 

Grinding 

+ 

Powder 

Fig. 3.1. Scheme for processing steps as powder from sun drying fishes. 

Preparation of powder from dried fishes 

The sun dried fishes or shutki was weighed. Then dry fishes were made to powder 

with the help of traditional "Shil pata". The powder was sieved by "Chaluni" and 

again weighed. All these weights were taken with an electronic balance. The 

powdered fishes were again dried under sun. 

Storage of the fish powder 

The fish powder was packed in a polythene bag and kept in a plastic container at 

normal room temperature for 6 or 7 months and then in a refrigerator for 1 year. 
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Data recorded 

The weight of the fishes after sun drying, oven drying and powdering ( dust) were 

recorded as the percentage of the weight of fresh fish and the other processed steps 

in accordingly. Similarly, the ratio of the weight of different processing steps was 

calculated with the ratio of the weight of fresh fish and weight of other processed 

items. 

Plate 3 .1: Dried small indigenous fishes by sun drying and oven drying method. 

Plate 3 .2: Weight of fish and fish powder of small indigenous fish (SIF). 
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Plate 3.3: Dried fish powder in airtight plastic containers and petridishes (fresh condition). 

Plate 3.4: Damaged fish and damaged fish powder of small indigenous fishes (SIF). 
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Results and Discussion 

The process and principle of sun drying is expressed by the model (Fig. 3.2). 

Humidity 

FISH 

Wind action Moisture 

Fig. 3.2. Process of sun drying of fishes (adapted from Nowsad, 2005) 

Weight of 10 specimens of each of five small fishes and that of the mixed fishes, 

and the percentage of sun dried and oven dried fishes to the fresh fish and that of 

fish powder are presented in Table 3.2. 

The average weight of fresh fishes, sun dried fishes, oven dried fishes and powder 

was found as 379.00, 46.83, 44.93, 43.63 g in G. giuris, 396.50, 89.44, 86.88, 

84.24 g in C. fasciata, 298.00, 56.92, 54.06, 51.87 g in P. ticto, 340.00, 82.01, 

79.67, 78.14 g in E. vacha, 277.00, 71.83, 69.29, 67.14 g in C. soborna and 320.00, 

83.08, 80.24, 77.83 g in mixed (C. nama, C. ranga, A. mola, M pancalus, X 

cancila) fishes. Dried fishes are shown in Plate 3.1. 

The result shows that minimum and maximum weight of sun dried product (N= l 0) 

was obtained as 46.83±15.31 g (G. giuris) and 89.44±31.66 g (C. fasicata) 

respectively. The sundried weight of the experimental fishes were found to range 

from 12.64% (G. giuris, initial weight 379.00±142.08 g, N= l0) to 28.52% (C. 

soborna, initial weight 277.00±136.89 g, N= l 0) (Table-3.2). 

When these fishes were oven dried, the dry weight was found to range between 

44.93±14.65 g (G. giuris) and 86.88±31.62 g (C. fasciata), which were 12.12% of 

fresh fish weight and 95.94% of sun dried fish weight and 23.01% of fresh weight 

and 96.57% of sun dried fish weight respectively (Table 3.2. Detailed results are 

shown in Appendix tables 7-12. 
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Table 3.2. Average percentage of powder product from fresh fish, sun-dried fish and 
oven dried of some small species and mixed fish species (N=lO) 

Weight of oven 
Weight of 

powder (g), % 

Weight of fresh 
Weight of sun- dried fish (g) and 

of fresh fish, % 
Species 

fish (g) 
dried fish (g) and % of fresh fish 

of sun dried and 
% of fresh fish and% of sun-

dried fish 
% of oven dried 

fish 

44.93±14.65 
43.63±14.63 

G. giuris 379±142.08 
46.83± 15.31 

(12.12) 
(11.72) 

(12.64) (92.86) 
(95.94) 

(96.79) 

86.88±31.62 
84.24±31.77 

C.fasciata 396.50± 159.68 
89.44±31.66 

(23.01) 
(22.01) 

(23.9) (92.84) 
(96.57) 

(96.79) 

54.06±27.53 
51.87±27.53 

P. ticto 298±160.73 
56.92±27.48 

( 18.42) 
(17.29) 

(19.78) (87.70) 
(93.40) 

(93.84) 

79.67±44.02 
78.14±43.78 

E. vacha 340±180.72 
82.01±44.46 

(22.89) 
(22.20) 

(23.93) (92.65) 
(95.60) 

(96.77) 

69.29±26.42 
67.14±26.73 

C. soborna 277±136.89 
71.83±25.83 

(27.00) 
(25.80) 

(28.52) (91.42) 
(95.28) 

(95.83) 

80.24±40.65 
77.83±40.48 

Mixed fishes 320±144.42 
83.08±40.90 

(23.92) 
(22.94) 

(25.06) (91.09) 
(95.19) 

(95.59) 

Dried fishes were grouped to produce the powder (dust). Weight of the fish powder 

was found to range from 43.63±14.63 g (G. giuris) to 84.24±31.77g (C. fasicata). 

The powder weight was 11. 72%, 92.86% and 96. 79% of fresh weight, sun dried 

weight and oven dried weight in case of G. giuris respectively. The powder of C. 

soborna was 25.80% of fresh fish 91.42% of sun dry weight and 95.83% of oven 

dry weight (Table 3.2). 

Doughnut diagram showing the moisture content of sun dried fish, oven dried fish 

and powder production of six small fishes are shown in the Fig. 3.3-3.8. 
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a Moisture o Product 

ik------Sun dried 
--------Oven dried 

�....---+--+------Powder 

Fig. 3.3. Doughnut diagram showing the moisture content of sun dried fish, oven 

dried fish and powder production of G. giuris 

a Moisture o Product 

------Sun dried,---
-----1r iven dried 

�-----Powder 

Fig. 3.4. Doughnut diagram showing the moisture content of sun dried fish, oven dried 
fish and powder production of C. fascia ta 

o Moisture o Product

1<-------Sun dried 
:!t-----Oven dried 

+---+--+-----Powder 

Fig. 3.5. Doughnut diagram showing the moisture content of sun dried fish, oven dried 
fish and powder production of P. ticto. 
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o Moisture o Product

------Sun dried 

------1 ven dried 

-----Powder 

Fig. 3.6. Doughnut diagram showing the moisture content of sun dried fish, oven dried 
fish and powder production of E. vaclia. 

o Moisture o Product

1r-----Sun dried 

!l-------1 ven dried 

-----Powder 

Fig. 3.7. Doughnut diagram showing the moisture content of sun dried fish, oven dried 
fish and powder production of C. soborna. 

o Moisture o Product

------Sun dried 

-----Oven dried 

r------Powder 

Fig. 3.8. Doughnut diagram showing the moisture content of sun dried fish, oven dried 
fish and powder production of mixed small fishes. 
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The powder weight/kg fresh fish was obtained minimum as 117.20 g (11.72%) for 

G. giuris and maximum 258.00 g (25.80%) for C. soborna (Appendix table 7 and

11 ). The ratio between the fresh fish weight and sun dried weight was found 

minimum as 1 :0.123 (G. giuris) and maximum as 1 :0.259 (C. soborna) and mixed 

fishes. This ratio was more or less similar for all the small fishes used in the 

experiment (Table 3.3). 

Weight of the oven dried fishes and that of powder were of similar ratio with the 

weight of the fresh fish (Table 3.3). So, there is no weight loss during grinding of 

the dried fishes. 

Table 3.3. Average ratio between per kg weight of sun dried and oven dried fishes and 
their powder with the fresh fish weight (individual species and mixed 
species fishes) 

Ratio 

Species 
Weight of 

Fresh fish: 
Fresh fish: 

Fresh fish: 
fresh fish (g) Oven dried 

Sun dried fish 
fish 

Powder 

G. J?iuris 379.00±142.08 1 :0.123 1 :0.118 1:0.115 
C. fasicata 396.50±159.68 1 :0.225 1 :0.219 1:0.212 
P. ticto 298.00±160.73 1:0.191 1 :0.181 1:0.174 
E. vacha 340.00±180.72 1 :0.241 1:0.234 1:0.229 
C. soborna 277 .00± 136.89 1 :0.259 1:0.250 1 :0.242 
Mixed fishes 320.00± 144.42 1 :0.259 1:0.250 1 :0.243 

In Table 3.4 weight of dried powder of 1 kg fish are given for five species and a 

group of mixed species. The maximum weight was 258.00 g/kg (C. soborna) and 

the minimum weight was 117.20 g/kg (G. giuris). Weight of the powder thus 

ranged from 11.72% to 25.80% (Table 3.4, Fig. 3.9). 

Table 3.4. Weight and percentage of powder product of five small fishes and a group 
of mixed fishes per kg weight. 

Species Constant weight (2:) Powder (g) Percentage 
G. J?iuris 1000 117.20 11.72 
C.fasciata 1000 220.10 22.01 
P. ticto 1000 172.90 17.29 
E. vacha 1000 222.00 22.20 

C. soborna 1000 258.00 25.80 

Mixed fishes 1000 229.40 22.94 
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Fig. 3.9: Percentage of weight of sun dried, oven dried fishes and powder of dried 
fishes to weight of fresh fishes. 

Dried fish powder was preserved for off season in good condition for 5-7 months. 

But in - l 8°C the powder was in good condition throughout the year (Plate 3 .3 and 

3.4). 
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Preparation of different fast food items 

For proper utilization of fish powder (FPC) of small fishes some fast food items 

were prepared which are as follows. 

j 1. Fish Soup I 

Materials used: (1 small bowl) 

1. Fish powder - 2/3 tea spoon

2. Corn flour- 1 ½tea spoon

3. Vinegar - 1 tea spoon

4. Soya sauce - ½ tea spoon

5. Tomato sauce - 1 ½table spoon

6. Water - 2 cup

7. Green chili - ½ piece

8. Egg - ½ piece

9. Garlic and ginger

paste - ¼ tea spoon

10. Salt - to taste

11. Sugar - to taste

Cost: Tk. 17.00 only. 

Procedure 

Plate 3.5: Fish soup 

1. Water was boiled and fish powder was mixed in the boiled water.

2. Masla paste, salt, sugar, vinegar, soya sauce, chili was given in the boiled

water.

3. After 5-7 minutes it was boiled.

4. Corn flour was mixed with normal water and then put.

5. The mixture of egg was dropped into the boiled water and mixed. The soup was

prepared.

6. The soup to be secured with tomato sauce for taste.
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I 2. Fish Cutlet 

Materials used: (2 piece) 

1. Fish powder - 2/3 tea spoon

2. Green chili - 1 piece

3. Rice flour - 2 tea spoon

4. Corn flour - 1 tea spoon

5. Green banana

(kacha kola)-½ piece

6. Garlic and ginger

paste-½ tea spoon

7. Egg- ½ piece

8. Elach, daruchini,
gol morich dust - ½ tea spoon

9. Turmeric powder-¼ tea spoon

10. Zira - ½tea spoon

11. Salt - to taste

12. Oil - to fry

13. Decorated vegetables

Cost: Tk. 22.00 only

Procedure 

1. The green banana was boiled and washed.

Plate 3.6: Fish cutlet 

2. All ingredients ( except oil, egg, biscuit powder) taken and mixed with fish

powder and green banana.

3. Cutlet shape was made and dipped well in the egg and biscuits powder.

4. It was fried in oil till brown colour.
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I 3. Fish toast 

Materials used: (2 pieces) 

1. Fish powder - 2 teaspoon

2. Sliced bread - 1 piece

3. Potato - 1 piece (boiled)

4. Butter - ½ tea spoon

5. Milk-¼ cup

6 . Egg- 1 piece 

7. Salt - to taste i:,,; � 

8. Oil - to fry

9. Tomato sauce

10. Biscuit powder

11. Decorated vegetables

Cost: Tk. 20.00 only

Procedure 

1. First sliced bread were cut in triangular shape.

Plate 3.7: Fish toast 

2. Except oil, all ingredients were mixed with fish powder and mashed potato.

3. After few minutes it makes condense and then layer on bread in one side.

4. Bread dipped well in egg and fried to brown colour.

5. Then to be served with sauce and vegetables.
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Chapter Four Biochemical analysis of powder (FPC) of SIF 

Materials and methods 

Collection of samples: Samples were collected from the different spots of river 

bank and fish landing centres of Rajshahi city, during the period from July 2008 to 

June 2011. Five small fishes and a group of mixed fishes were collected in fresh 

condition for the present study. 

After collection the fishes were brought to the Fisheries Research Laboratory, 

Department of Zoology, Rajshahi University, washed carefully with tap water, 

deheaded, degutted and again washed. The fishes were then isolated and depending 

on size sun-dried up to 4-7 days under fly nets. Using an electric blender the dried 

fishes were then powdered species wise and kept in separate air tight plastic 

containers with proper labelling. The dried samples of the selected fishes were then 

taken to the Bangladesh Council for Scientific and Industrial Research (BCSIR) 

Laboratories, Rajshahi for the analysis of moisture, protein, fat, phosphorous and 

Central Science Laboratory, Rajshahi University for the analysis of calcium and 

iron. The proximate composition of the dried fishes was determined according to 

the standard AOAC method ( 1980, 2000) in triplicate. 

Determination of moisture content 

Quantitative determination of moisture content: Moisture content of the fishes 

was determined by automatic moisture analyzer model no. MAC 50/NH, 

RADWAG at 110°C.

One g of fish samples was taken in a porcelain crucible (the weight of the crucible 

was recorded first) and it was kept for 6 hours at 105°C in an oven. After drying for

6 hours, the sample was kept and cooled in a desiccator for an hour, and the crucible 

with fish were weighed again. Drying and desiccating process were continued until 

a constant weight was obtained. 

Moisture content was calculated by the following formula: 

W1 -W2 
Moisture content (%) = x 100 

w, -w 

Where, w = weight of the empty crucible 

w 1 = weight of the crucible+ fishes 

w2 = weight of crucible + dried fishes 
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Quantitative determination of Protein Content: The protein was extracted by 

Kjeldahl method by using automatic nitrogen analyzer model no. P SELECTA, 

Spain. The principle of this procedure was completely converted into ammonium 

sulphate and the nitrogenous compounds involved the digestion of the sample with 

concentrated sulphuric acid (H2SO4) in the presence of a suitable catalyst. 

Reagents 

• Sulphuric acid 96% (d =l .84)

• NaOH dilution 40% (p/v)

• Mixed of indicator, special for ammonium titration.

• Kjeldahl catalyst

• Boric acid 4% (p/v)

• HC10.189N

• Distilled water

• Pumice stone granules

It is very important that all the reagents were free of nitrogen. 

Apparatus 

• Balance of the resolution 0.1mg

• Digestion unit (Bloc - Digest)

• Fume removal

• Distillation unit pro-nitro 1 or 11

• Titration burette

Digestion of the sample 

About 0.5 g of the sample was taken and perfectly milled and homogenized into a 

paper free of nitrogen and introduced in a digestion tube. About 1 0g of Kjeldahl 

catalyst, 25ml of pure concentrated sulphuric acid (H2SO4) at 96% (d=l.84) and 

some granules pumice stone were added into the sample tube. Then the digestion 

tubes were put with the sample into the Bloc-digest with the fume removal working. 

Between 350° and 420°C and in a period oftime variable between 1 and 2 hours.

71 



·-t

Chapter Four Biochemical analysis of powder (FPC) of SIF 

At the end of the process the obtained liquid was of green colour or transparent blue 

depending on the used catalyst. The sample was cooled down at ambient 

temperature. After cooling 50ml of distilled water was added in each tube of 

sample. 

About 50ml of boric acid in an Erlenmeyer flask and some drops of mixed indicator 

the Erlenmeyer was put below the refrigerant paying attention to let the output tube 

to be immersed under the boric acid. The distillation was done for enough time in 

order to be distilled a minimum of 150ml, approximately between 5 and 10 minutes. 

After distillation of a sample, blank test was made applying this method, using 5ml 

of distilled water instead of sample. The ammonia in the boric acid solution was 

titrated with 0.189N hydrochloric acid (HCl) until the solution changes from green 

to violet colour. The percentage of nitrogen was calculated by following formula: 

o,r N
. 1.4 x cv; - Vo ) x N 

;.,o 1trogen = ------
p 

% Protein = % Nitrogen x F 

Where, 

P = Weight of sample (g) 

V 1 = HCl consumption on titration (ml) 

VO
= HCl consumption on blank titration (ml) 

N = Normality del HCl 

F = Conversion factor to pass from content in nitrogen to content in proteins 

The protein content was obtained by multiplying the nitrogen value 6.25. 

Quantitative determination of fat: Fat content of the fishes were determined 

following the methods given by Cocks and Van Rede (1966) and Mehlenbacher 

( 1960). The principle of this method lied in mixing the sample with a solvent n

Hexane which was then removed by distillation and the residue was dried and 

weighed. The extraction procedure was carried out in Soxhlet apparatus. 
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The fresh samples (5g) were weighed accurately and it was taken in extraction 

thimble. The thimble was then placed in n-Hexane for about 8 hours. The quantity 

of fat was calculated from the formula given below: 

w 

Fat content(%)=- x 100w, 

where, w = weight of the oil 

w 1 = weight of the sample taken. 

Determination of minerals 

Preparation of standard solution for minerals: At first standard solution of 

appropriate concentration was prepared. Then 1 ml from 1000 ppm standard 

calcium (Ca) solution was taken in 100ml volumetric flask to prepare 10 ppm 

solution with deionized water 10 ml from 10 ppm was pipetted in 100ml volumetric 

flask to produce 1000 ppm solution. 

Then 5ml, 10ml, 20ml solutions were taken from 1000 ppm solution in 100 ml 

volumetric flask to prepare 0.5, 1 and 2 ppm solution respectively. Standard 

preparation diagram is given below-

Procedure 

1000 ppm 

10 ppm 

100ml 
0.5ppm 

5ml 

100ml 

-!, 1ml 

100 

100ml 

lppm 

100ml 
2ppm 

Digestion of the sample: At first the nitric acid (HN03) and perchloric acid 

(HC104) were decomposed. Then grained and made air tight 0.5g of sample was 

taken in a conical beaker. Water and 7ml of HN03 were added and after mixing 

73 



) 

Chapter Four Biochemical analysis of powder (FPC) of SIF 

then set aside. The solution was heated (below 100°C) then the sample reaction 

started. 

The mixture was kept aside in a warm place for cooling. After cooling 3ml of 

HCIO4 was added and again heated to concentrate. Midway, if dark then it left for 

2-5 minutes and added 1-2 ml portions of HNO3 and continue heating. When the

solution contained material turns yellowish or colourless, decomposition was 

incomplete. The solution was then filtered into a 100ml volumetric flask using 

Whatmann No. 41 filter paper. After cooling 1ml of hydrochloric acid HCl) was 

added to it and used water to prepare fixed volume was made up to 100ml solution. 

For the estimation of calcium and iron this solution was used. 

Calcium: Calcium was determined by MS (Atomic Absorption Spectrophotometer) 

Model No. M-6800 SHIMADZU (Japan) 

Calculation 

The percentage of calcium was calculated from the well established formula. 

o/c 1
. Con.ofMSxV.FxD.F 

i'o a c1um = ---------

Amount of sample 

Where, 

Cone. MS= Concentration of Atomic Absorption Spectrophotometer 

V. F. = Volume factor

D. F. = Dilution factor

A. S. = Amount of sample 

Preparation of standard solution for Iron: At first standard solution of 

appropriate concentration was prepared. Then 1 ml from 1000 ppm standard Iron 

(Fe) solution was taken in 100ml volumetric flask to prepare 10 ppm solution with 

deionized water 10 ml from 10 ppm was pipetted in 100ml volumetric flask to 

produce 1000 ppm solution. 

Then 5ml, 10ml, 20ml solutions were taken from 1000 ppm solution in 100 ml 

volumetric flask to prepare 0.5, 1 and 2 ppm solution respectively. Standard 

preparation diagram is given below-
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Procedure 

1000 ppm 

10 ppm 

100ml 
0.5ppm 

5ml 

Biochemical analysis of powder (FPC) of SIF 

100ml 

t 1ml 

100 

100ml 

lppm 

100ml 

2ppm 

Digestion of the sample: At first the nitric acid (HNO3) and perchloric acid 

(HC1O4) were decomposed. Then grained and made air tight 0.5g of sample was 

taken in a conical beaker. Water and 7ml of HNO3 were added and after mixing 

then set aside. The solution was heated (below 100°C) then the sample reaction

started. 

The mixture was kept aside in a warm place for cooling. After cooling 3ml of 

HC1O4 was added and again heated to concentrate. Midway, if dark then it left for 

2-5 minutes and added 1-2 ml portions of HNO3 and continued heating. When the

solution contained material turns yellowish or colourless, decomposition was 

incomplete. The solution was then filtered into a 100ml volumetric flask using 

Whatmann No. 41 filter paper. After cooling 1ml of hydrochloric acid (HCl) was 

added to it and used water to prepare fixed volume was made up to 100ml solution. 

For the estimation of calcium and iron this solution was used. 

Iron: Iron was determined by AAS (Atomic Absorption Spectrophotometer) Model 

No. AA-6800 SHIMADZU (Japan) 

Calculation 

The percentage of iron was calculated from the well established formula. 

011 Ir 
Con.of AASxV.FxD.F 

;ro on=---------
Amount of sample 
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Where, 

Cone. AAS = Concentration of Atomic Absorption Spectrophotometer 
V. F. = Volume factor
D. F. = Dilution factor
A. S. = Amount of sample

Phosphorus: Determination of phosphorus was made by measuring 

calorimetrically by using a Spectrophotometer Model no. GENESYS TM 20, 

Thermospectronic, USA. When the ash solution was treated with ammonium 

molybdate and the phosphomolypdate thus formed was reduced, a blue colour was 

formed. 

The reagents used were: 

1. Ammonium molybdate-sulphuric acid reagent, 25g, ammonium

molybdate were dissolved in 300 ml water 75 ml of cone. H2SO4 diluted

to 200 ml was then added to the ammonium molybdate solution.

2. Hydroquinone solution: 0.5g hydroquinone dissolved in 100 ml water

and 1 drop of cone. H2SO4 was added to retard oxidation.

3. Sodium sulfuric solution: 200g Na2SO3 was dissolved in water, diluted to

1 liter and filtered if necessary.

4. Standard phosphate solution: 0.4394 g pure dry KH2PO4 dissolved in

water and diluted to 1 liter. Ten ml of this solution was diluted to 100 ml

which gave a working standard solution (1ml = 0.01 mg phosphorus).

Procedure: To an aliquot (0.1 ml) of the mineral solution was added 1 ml of 

ammonium molybdate, 1 ml of hydroquinone and 1 ml Na2SO3 solution in this 

order, and mixing well after each addition. The volume was then made up to 15 ml 

with water and the solution was thoroughly mixed. After 30 minutes, the optical density 

of this solution was measured in a photoelectric colorimeter, against a reagent blank 

(prepared in the same way as the test except that the test solution was omitted) using a red 

filter (660 m/u). 

The phosphorus content of the sample was read off from a standard curve (blue 

coloured) prepared with standard phosphate solution (range 0.01-0.1 mg) following 

the same procedure as described above. 
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Pro-Nitro M Distillation plant (Protein) 

Digestion chamber (Protein) 

--I 
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Biochemical analysis of powder (FPC) of SIF 

Water circulating vacuum pump (Protein) 

Oven 

Magnetic stirrer with heating (Phosphorous digestion) UV-visible Spectrophotometer (Phosphorus) 

Plate 4.1: Apparatus used in the laboratory for determination of nutritive values 

(protein, phosphorous) of the studied small fishes (at BCSIR Laboratory, 
Rajshahi). 
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Rotary evaporator with vacuum pump (Fat) Soxhlet apparatus (Fat) 

Automatic moisture analyzer 

Atomic absorption spectrophotometer (calcium and iron) 

Plate 4.2: Apparatus used in the laboratory for determination of nutritive values (fat and 

moisture) of studied fishes at BCSIR Laboratory, Rajshahi and determination of 
calcium and iron at Central Science Laboratory, Rajshahi University, Rajshahi .. 
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Results and Discussion 

The present study deals with the compositional variation of protein, fat, moisture 

and minerals ( calcium, phosphorus and iron) of sun-dried fish. The result indicated 

a wide variation in proximate composition depending on the species. The data 

obtained on the biochemical composition of experimental fishes are presented in 

Table 4.1 and 4.2 and Fig. 4a-4f. 

Among the mineral contents, calcium was found to range from 1.66% (G. giuris) to 

2.53% in P. ticto. The highest percentage of iron was found in (32.00/1 0Og mixed 

fishes and the lowest percentage of (20.25/1 00g) was found in P. ticto. Maximum 

amount of phosphorous was found in C.fasciata (2.93%) and the lowest was found 

in mixed fishes ( 1.85% ). 

Moisture content ranged from 12.05% in C. soborna to be minimum and the 

maximum amount of moisture was found in G. giuris in (14.28%). 

The highest percent of fat was found in (23.63%) in C. soborna and the lowest 

(1.29%) in E. vacha. 

Finally the highest percent of protein content was found in G. giuris (73.32%) and 

the lowest was found in 57.76% in C.fasciata. 

Table 4.1. Nutritional contents of the studied small indigenous fishes (SIF). 

Name of fishes 
Calcium Phosphorus 

% (% 

Glossogobius giuris 1.66 2.79 

Colisa fascia ta 2.50 2.93 24.11 

Puntius ticto 2.53 2.22 20.25 

Eutropiichtheys vacha 2.51 2.62 27.62 

Corica soborna 2.50 2.78 31.33 

Mixed fishes 2.49 1.85 32.00 
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Table 4.2. Nutritional contents of the studied small indigenous fishes (SIF). 

Name of fishes Moisture (%) Protein(%) Fat(%) 

Glossogobius giuris 14.28 73.32 14.50 

Colisafasciata 13.79 57.76 19.60 

Puntius ticto 13.04 59.35 9.58 

Eutropiichtheys vacha 13.36 66.47 1.29 

Corica soborna 12.05 64.66 23.63 

Mixed fishes 12.94 58.06 10.58 

The result revealed that E. vacha contained less fat and other species C. fasciata, P.

ticto, E. vacha, C. soborna and mixed fishes were rich in calcium. Phosphorous was 

maximum in mixed fishes whereas, iron was less in P. ticto compared to others. The 

percentage of moisture was also more or less same in all the experimental fishes. 

According to the works of Kamal et al. (2007), Mazumder et al. (2008) and Musa 

(2009) the nutritional values of the small fishes are rich compared to the larger fish 

species. Similar report has been stated by Sultana et al. (2011) for small indigenous 

fish species. 
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Fig. 4.1: Percentage of a. protein; b. fat; c. moisture; d. calcium; e. phosphorous; f. 
iron of the studied small indigenous fish species (SIFS). 
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The biochemical composition (protein, fat, moisture, calcium, phosphorous, iron) of 

the dried fish powder are recorded. The analysis of nutrient composition shows that 

the dried small fishes used in the experiments are rich in protein containing 57.76-

73.32%. The percentages of fat ranged from 1.29 to 23.63%. These dried fishes 

were also rich in iron and contain good amount of calcium and phosphorous. 

Calcium plays essential role in human body for the formation of bones, muscle tone 

and nervous impulse (Mollah et al., 1998). 

It has been reported that Cirrhina reba contains 822 mg calcium/I O0g of fish (Islam 

et al., 2003), species like Gudusia chapra, Channa punctatus and Amblypharyngodon 

mo/a contain 1063, I 093 and 1171 mg Call 00g, respectively of raw edible parts 

(Roos et al., 2003). As SIFS are consumed totally along with bones, so there is no 

wastage of calcium from these fishes. Phosphorous is another essential nutritional 

element for human, which is also present at a high percentage in the tested fishes. 

Moisture: The moisture content of all living systems contributes as much to the 

essential properties of life. The highest moisture content was found as 14.28% in 

dry G. giuris and the lowest was found as 12.05% in C. soborna. More or less 

similar result was reported by Azam et al. (2003); Sultana et al. (2011). The authors 

determined the moisture content of 14 different fishes, which varied widely from 

18.23 to 23.61%. Nurullah et al. (2003) observed six small indigenous fish species 

and reported that moisture content ranged from 72.97 to 76.35% with the highest 

moisture content in G. chapra and the lowest in P. sarana. Bhattacharyaya et al. 

(1985) reported that sun-dried G. chapra contained 9.61-18.64% moisture. 

According to Hoq (2004), normally the sundried fishes contain an average of 10 to 

20% moisture. Sultana et al. (2011) also reported that moisture content of 7 dried 

fish species, which varied widely from 10.30 to 13.50%. 
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The Indian Central Institute of Fisheries Technology conducted a survey at four fish 

drying yards of India for quality of dried products, and their examinations showed 

that the moisture content of the dry fishes varied over a range from 12.3 to 54% of 

the dried fish that varied according to the season, which was correlated with the 

relative humidity, and was maximum in rainy season. 

Protein: Protein composition ranged from 57.76 to 73.32%. G. giuris contained the 

highest percentage of protein (73.32%). Among the tested fishes C. fasciata is less 

proteinous 57.76%. Protein content varies among the species according to their food 

habit. Azam et al. (2003) found that the values ranged from 6.52 to 40.69% in 14 

species of dried fishes. Hoq (2004) concluded that normally the sun-dried fishes 

contain 60 to 80% protein. Ali et al. (1992) found that the protein content of sun 

dried mola ranged from 59.6-61.2%. Sultana et al. (2011) also reported that the 

protein content of 7 dried fishes ranged from 52.65 to 72.45%. 

Nuruallah et al. (2003) reported the highest amount of protein in Xenentodon 

cancila (21.70%) and the lowest amount was obtained in G. chapra (14.08%). C. 

reba contained 19.74% protein (Islam et al., 2003). Islam and Joadder (2005) also 

reported that G. giuris of protein contain (14.16%) in female and (15.23%) in male. 

Hoq (2004) concluded that normally the sundried fishes contained 60-80% protein. 

All these studies showed that more fleshy fishes contained highest amount of 

protein compared to the lean fish species. Moreover, dried powder fishes contain 

more protein than the fresh fish. The drying process may reduce the moisture 

content and concentrate the proteins in the flesh. 

Fat: Fat content also varies among the SIFS. Among the six experimental SIFS fat 

content ranged from 1.29 to 23.63%. The highest fat content was found in C. 

soborna as 23.63% and the lowest was 1.29% in E. vacha. Hussain et al., 1992 

reported 3.7 to 17.8% fat content in 23 sundried fishes. Sultana et al. (2011) also 
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found the fat content of C. soborna which was 12.66%. The fat content was more or 

less equal in the studied small fish species. 

Calcium: Calcium is very much essential in human body for the formation of 

bones, muscle bone and nervous impulse (Mollah et al., 1998), and fractional 

calcium absorption in human body is 24% (Larsen et al., 2000). It has been reported 

that C. reba contains 822 mg calcium/I 00g of fish (Islam et al., 2003). It was 

reported that C. reba contain 890 mg/l00g calcium whereas, species like G. chapra, 

Channa punctatus and A. mola contain 1063, 1093 and 1171 mg Ca/lO0g of raw 

edible parts (Roos et al., 2003). 

Phosphorous: In the present research phosphorus content of six small fishes ranged 

between 1.85%-2.93%. Highest percentage of phosphorous content was found as 

2.93% in C. fasciata and the lowest was found as 1.85% in mixed fishes. 

Iron: In present experiment, six experimental dried fishes were found to contain 

iron ranging from 20.25 mg/1 00g fish in P. ticto to 32.00 mg/1 00g fish in mixed 

species. Nurullah et al. (2003) reported that iron ranged from 14.50 to 42.20 mg/100 

g of raw fish, and Chapila (G. cahpra) contained the highest amount of iron among 

the studied SIFS. Roos et al. (2003) reported that Esomus danricus was rich in iron 

(12 mg/1 00g fish) and among the other iron rich species were A. mola, G. chapra, 

M vittatus, etc. However, Roos et al. (2003) also commented that the small fishes 

present in the fish culture ponds are low in iron and calcium, and NCR (Nutrient 

Contribution Ratio) value of these fishes were all low as <5%. 

It is true that all species of fishes are not equally good as sources of all nutrients. 

Some are relatively high while some are relatively low for a particular nutrient. 

Among the fish analysed in present study all of them were found as good source of 

protein, fat and minerals (such as calcium, phosphorus and iron). 
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The results of the present study provide the information that the dried or powdered 

small fishes are equally nutritive as they are in fresh condition. The protein content 

was more than 50%, with rich supply of iron, calcium and phosphorous (the 

essential minerals for human growth and life). So, for the nutritional security, small 

fishes should be grown in every possible waterbodies, and along with the cultured 

fishes in the fish culture system. During the peak season (monsoon and post

monsoon), at distant areas of northern districts of Bangladesh SIFS are captured at 

such a quantity that a major part of the catch are wasted (Parween et al., 1997). The 

unconsumed small fishes can be sun dried and stored, and consumed for longer 

period for future use, and the rural people will get these SIPS which will provide 

equal nutrition from these dried small fishes as they can have from the fresh fishes. 

And SIPS in dry or fresh condition can play vital role in the nutritional security for 

the rural people of low income groups. 
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Chapter Five 

ACCEPTABILITY OF FPC MADE OF DIFFERENT 
FAST FOOD PRODUCTS OF SMALL FISHES 

Introduction 

At the present time fish protein is said to be more healthier and cholesterol free and 

the adults are advised to take much fish than meat. Throughout the world one of the 

popular slogan is "grow more fish". Many countries are dependent on their 

fisheries resources for their economy. Fish is the second staple food of Bangladesh. 

In recent years, small fishes in Bangladesh received growing importance because 

of their high nutritional value. 

In Bangladesh it is possible to make a great variety of products from the enormous 

variety of fishes which are caught. These products will have very different qualities 

and may be used in a variety of different dishes. In our country people are not 

habituated with the fast food products made of fishes. The fisheries scientists are 

researching in this matter for the last couple of years and even today. In the 

research work firstly fish powder was made from processed experimental fishes. 

Secondly different fast food items were made from that fish powder. Finally the 

fast food items were tested experimentally to different people and their remarks 

were collected. 

The work was done with the sense that those fast food items should get their 

acceptability. Mainly in our country people are much more selective and traditional 

in their food acceptance. They take some time to accept something new food 

because of cost and taste of the new food items. That's why the work was done 

with the experimental species in such a manner that the fast food items made from 

fishes should get the acceptance to all the people. 

In the research work five small fishes and a group of mixed fishes were used which 

are very popular and nutritious and found in peak season. So if we can preserve 

these fishes in season and then processed in powder form we can use these fishes to 

make different types of fast food. 
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Fast foods include fish soup, fish cutlet, fish burger, fish stick kabab, fish toast, fish 

parota with chatni, fish pakora, fish ball with noodles and fish papdom. The 

handling and processing of the products of each species were devised with 

optimized product quality as well as the appearance, taste and flavour of the 

products. Preparation techniques varied with one another. Preparation of such fish 

fast food products will enable to ensure not only an increment of economic 

profitability of harvest and a supply of cheaper nutrition to the people but also 

proper conservation of our resources, fish habitat and environment. 

The present study provides information on the consumers' preference towards the 

new products, which would serve as the base line data towards future 

commercialization of the products and marketing of the products in rural areas that 

would help to develop a viable value-added product industry in the country. 

Moreover, the formulation technology would increase the possibility of getting 

more return of the harvest and provide better nutrition to the people. 
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Materials and Methods 

The consumers acceptability and marketability tests of various fishery products 

were conducted on 20/30 people of each occupation in Rajshahi City. The tests 

were conducted in only one way- "Interview Schedule". For this purpose, a very 

simple questionnaire, easily understandable to all class people was developed. 

From the survey of acceptability and remarks, the information were recorded in the 

following design: 

Survey on consumers' acceptability of fish fast foods 

1. General information:

I 
Consumer's name: 
Profession: 

2. Taste of the product:

Fish Fish Fish Fish 
Fish Fish ball Fish 

Fish 
Comments 

cutlet toast burger 
stick with parota 

pakora soup 
kabab noodles wih chatni 

Bad 
Average 
Good 
Very .good 

3. Flavour of the product:

Fish Fish Fish Fish 
Fish Fish ball Fish 

Fish 
Comments 

cutlet toast burger 
stick with parota 

pakora soup 
kabab noodles wih chatni 

Bad 
Average 
Good 
Very good 

4. Colour of the product:

Fish Fish Fish Fish 
Fish Fish ball Fish 

Fish 
Comments 

cutlet toast burger 
stick with parota 

pakora soup 
kabab noodles wih chatni 

Bad 
Average 

Good 
Very good 
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5 Which one is more tasty? 

Comments 

Bad 

Averaoe 

Good 

Ve 0ood 

Fish Fish Fish 

soup cutlet toast 

Acceptability of FPC made of different fast food products 

Fish 

burger 

Fish 

stick 

kabab 

Fish ball Fish 

with pa rota 

noodles wih chatni 

Fish 

pakora 

Fish 

papadom 

6. In your opinion what should be the acceptable price of the products?

Minimum Avera e Maximum 

Fish sou 

Fish cutlet 

Fish toast 

Fish bur er 

Fish stick kabab 

Fish ball with noodles 

Fish 

Fish 

Fish 

(Name of the interviewer) (Date) 
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Results and Discussion 

The interview schedule is a very effective tool to generate data from various classes 

of people who are mostly literate and few illiterates. In the study period 9 

experimental fishery products made of five experimental fishes and a group of 

fishes supplied to the different occupation to eat or swallow and asked them 

directly to score on score sheet. Before that discussions were made about the 

products and their preparation, its alternative income generating opportunities and 

their nutritional, economic and social benefits. Different class people were 

encouraged to comment on it and allow them to enter in depth of the problem that 

should be answered. In most cases their answers were spontaneous and self

explanatory. 

During consumers' acceptability and market test, 100 test persons were selected in 

such a way that they could represent different occupation. Major occupations 

identified were teachers, students, doctors, housewives and others. 

From the obtained data remarks are given in Table 5.1 and 5.2. No consumer 

scored against the product 'very bad'. Score "average", "good" and "very good" 

combinedly comprise more than people's response. 

The price of different fish fast food items was analyzed through questionnaire. 

People were asked about the reasonable and affordable price. Almost 100% people 

responded positively. They were asked whether they would produce the products at 

home if the technology was taught or it bought as usually as readymade form in the 

market or fast food shop. People were further asked about prices. Very interesting 

results have come out. 
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Table-5.1: Total remarks of the consumers (%) towards the taste, colour and 
flavour of the fast food items made of the powder of the small fishes. 

Product Taste score Total remark Percentage (%) 

B 0 0 

Av 35 35 
Fish soup 

G 45 45 

Vg 20 20 

B 0 0 

Fish cutlet Av 23 23 

G 47 47 

Vg 30 30 

B 0 0 

Av 32 32 
Fish toast 

G 41 41 

Vg 27 27 

B 0 0 

Av 21 21 
Fish burger 

G 50 50 

Yg 29 29 

B 0 0 

Fish stick kabab Av 11 I 1 

G 45 45 

Vg 44 44 

B 0 0 

Fish ball with Av 26 26 

noodles G 41 41 

Vg 33 33 

B 0 0 

Fish parota with Av 21 21 

chatni G 47 47 

Vg 32 32 

B 0 0 

Av 20 20 
Fish pakora 

G 39 39 

Vg 41 41 

B 0 0 

Fish papadom 
Av 35 35 

G 39 39 

Yg 26 26 

B = Bad, Av = Average, G = Good, V g = Very good 
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Plate-5.1: Photographs of consumers' accepted to the different fast food items. 

Teachers and doctors were moderate in spending money. Students were very 

justifiable for the prices and others were very rigid to spend money for the 

products. The suggestive price of different types of fish fast food products was 

much higher than the production cost (Table-5.2). Detailed results are shown in 

Appendix table 21. 

Table-5.2: Average price (Tk.) of the fast food items made of the powder of the 

small fishes and a group of fishes (consumers') remark. 

Product 
Average Price (Tk.) 

Production cost (Tk.) 
emark basis 

Fish sou 21.50±5.75 17.00 
Fish cutlet 18.10±3.96 22.00 
Fish toast 16.30±3.66 20.00 
Fish bur er 14.70±3.32 25.00 

Fish stick kabab 16.70±4.12 22.00 
Fish ball with noodles 17.40±4.27 20.00 
Fish arota with chatni 17.00±6.59 21.00 
Fish pakora 16.90±4.26 14.00 
Fish pa adorn 16.80±6.30 10.50 

Response towards the taste, flavour and colour of the fish soup, fish burger, fish 

cutlet, fish stick kabab, fish toast, fish ball with noodles, fish parota with chatni, 

fish pakora, fish papdom varied with different occupation of consumers. About 

44% of all occupation scored the taste 'very good' for fish stick kabab. The 

majority of different occupation highest opined in 'good' taste against to the all fast 

food products. These are fish soup ( 45% ), fish toast ( 41 % ), fish cutlet ( 4 7% ), fish 
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burger (50%), fish stick kabab (45%), fish ball with noodles (41 %), fish parota 

with chatni (47%), fish pakora (39%), and fish papadom (39%) (Table-5.1). 

In case of fish soup, fish burger, fish cutlet, fish stick kabab, fish parota with chatni 

was greatly liked by every section of people, irrespective of different occupation. 

In taste, overall acceptability, colour and flavour were very much liked by about 

50% (good) of the people. Consumers' response towards the taste, flavour and 

colour of different fish fast foods in relation to occupation are presented in Table-

5. l.

Again the different occupation of people scored fish burger (50%) "good" in taste. 

Again the other fish fast food products like fish stick kabab, fish cutlet different 

occupation of the people remarked a considerable number in "good" which is 45%. 

About 35% of all occupation in score the average for fish soup and fish papadom 

(Table-5.1). 

The result indicates that the different occupation of the people were very careful to 

accept the change. This may be due to the social structure and the nature of job. 

The cost of production and profit of the products were assessed. An analysis has 

been made on the basis of the price of products taken from the market tests, the 

price of raw materials in the market, tentative cost of productions etc. Among all 

the fast food products fish burger had the highest production cost (Tk. 25.00). But 

on the consumers' remarks basis the highest cost was fish soup (Tk. 21.50) and the 

lowest production cost was in fish burger from consumers remarks (Tk. 14.70) and 

production cost offish papadom (10.50%) (Table-5.2). 
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Chapter Six 

PREPARATION OF FISH MEAL (FM) 
AND THEIR UTILIZATION 

To ensure the maximum production of fish, it is obligatory to produce suitable, 

complete and supplemental cost effective diets for use in hatcheries and nursery 

ponds. Cost effective but quality feed from indigenous ingredients will increase the 

quality of seed, which is the prerequisite to boost the aquaculture. 

The fish meal (FM), which started first in Europe and North America at the 

beginning of the 19th century, was based mainly on surplus catches of herrings 

from seasonal coastal fisheries. The residue was originally used as fertilizer, but 

since the tum of this century it has been dried and ground into fish meal for animal 

feeding. 

In Bangladesh, fish meal is a moderate quality nutritious food which includes 

moderate protein, minerals, vitamins and other elements which grow in animal and 

made of fresh fish or fish wastes. The fish meal is a solid product, ground, that has 

been obtained by removing the water and some or all the oil from fish or fish 

wastes (Windsor, 1971). Its main use is in the diets of poultry, silkworm (Habib et 

al., 2001), pigs and fishes which need higher quality protein than does other farm 

stock, such as cattle and sheep. 

Commercially important fish species would constitute an important area of 

research for the development of aquaculture in Bangladesh. Traditionally, fish meal 

has been used as the major source of dietary protein for fish and its fry throughout 

the world; but the scarcity and high price limits its utilization as the source of 

protein in Bangladesh (Hasan et al., 1997). Also due to the sufficient use of fish 

meal as in poultry and fish farming; it becomes hard to afford by nursery and 

hatchery owners. Therefore, it is very much necessary moderate to prepare it cheap 

and locally available protein source for fish feed. 



Chapter Six Preparation of fish meal (FM) and their utilization 

Fish meal is a quality ingredient in feeds for animals including fishes raised by 

aquaculture. In this way, it makes a significant indirect contribution to human 

nutrition. 30% of the world's fish catch is processed into fish meal and raw 

material currently used for fish meal is diverted to direct human consumption. 

The main aim of fish catch is to produce fish for human consumption. Only 

uneconomic or impracticable catches are used in fish meal. Small fishes are the 

main stay of fish meal (head, scales, viscera, fin, tail etc.) in fish industry. With 

proper knowledge fish wastes can be made in the fish meal for animal feeding. 

There is a good demand for high quality fish meal. Fish meal based diets have been 

known to yield higher growth in fishes, fish meal being rich in all the dietary 

essential amino acid (Andrew and Page, 1974). Quality of fish meal fluctuates to 

the origin and the season as well as processing method used (Ogino and Chen, 

1973). 

Fishes used for production of fish meal are of three categories 

a. fishes caught for the role purpose of fish meal production (for example by

Chile, Peru, Norway, Denmark, South Africa and USA).

b. by-catches from another fishery (by most fish producing countries).

c. fish offcuts and offal from the consumption industry (The UK and Germany

use these materials to produce white fish meal; South Africa makes rock

lobster meal from the carapaces and other parts which are not utilized.).

Fish meal is clean cooked, dried tissue of un-decomposed fishes. Species that form 

the raw material are sardins, mackerels, ribbon fish, silver belly, sharks and rays. 

Large sized fishes are cut into pieces while the small ones are treated as a whole. 

The process of manufacture consists of boiling the fish in sufficient quantity of 

water in large pots to extract oil. The cooked meal is then pressed to remove water. 

The resulting cake is then dried in sun, taking care to prevent mixing of sand. 

Fish meal is prepared from raw materials of small fishes or shell fishes 

(Crustaceans). In most cases the whole fishes are used in fish meal. In many cases 
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trash fishes, dead fishes, scales, fin, viscera etc. are used in preparation of fish 

meals. A fish meal industry requires a regular supply of raw materials. 

Large factories are constructed for continuous operation at places where fishes are 

landed in considerable quantities. The fishes are run continuously to cookers, from 

where they are passed to screw presses. The pressed materials are dried in steam 

cylinders, pressed hydraulically to extract oil and water. The solid meal is packed 

and marketed. 

Fish meal can be stored in air tight sterilized containers for a fairly long period. It 

forms a very valuable feed for poultry and cattle and increase milk and egg 

production due to its high protein and vitamin contents. Manufacture of fish meal 

can be taken up as a cottage industry as it needs cheap equipment. 

A few number of mills have been setup for fish meal preparation in Bangladesh. 

Akand et al. ( 1991) reported that fish diets (FM) wee formulated to contain 30% 

protein. Latif et al. (2008) reported locally made available fish meal can be used in 

the fish meal as dietary protein source for Labeo rohita fingerling. 

Miller (1970), Windsor (1971), IAFMM (International Association of Fish Meal 

Manufactures) 1979-1983 have recommend methods of analysis of nutrients. 
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Preparation of fish meal 

Preparation of fish meal (FM) and their utilization 

The production of fish meal and oil from fresh raw materials gives the highest yield 

and the best quality final products. Two methods are followed in fish meal 

preparation. 

1. Moisture reduction method

2. Dry rendering method

1. Moisture reduction method: Fatty fishes ( e.g., ray fish, mackerel, ribbon fish,

silver fish) are used in this method. In the purpose fish shape and oilless most of 

fishes are used in this method. 

2. Dry rendering method: Fatless fishes are used in this method.

Raw fishes ---+ Grinding in machine ---+ Boiling by steam ---+ Pressing 

Water withdrawl---+ Drying(140°F)---+ Fish pulp made by pressing---+Liquid made by 

pressmg 

,!, 

Milling ---+ Sieving ---+ Fishmeal 

Fig. 6.1. Schedule of fish meal preparation. 

1. Grinding: Most of the big fishes are grinded in machine.

2. Steam boiled: Small sized fresh fishes are cooked by steam. The bones become

soft, tissues broken and the oils are extracted. 

3. Pressing: Boiled fishes are pressed by hydraulic pressure. Then got fish oil and

press cake or pressed by flesh ball. For the purpose extract of oil and water then 

flesh ball pressed for fish meal. 
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4. Drying: Flesh ball steam in drying for l 40°F then water is extract and flesh ball

are dried. 

5. Curing: It is an important step and it is done cautiously. After drying the press

cake or flesh balls become very hot. Then oxidative polymerization is present. So 

the press cakes are cooled well. 

6. Milling: Flesh cakes are milling in powder.

7. Sieving: Powders are sieved by chaluni then bones extracted and milling fish

meal are got. 

Types of fish meal 

On the basis of the presence of protein fish meals are of 3 types

Grade A: contains 55-65% to protein 

Grade B: 30% up 55% low protein 

Grade C: Less than 30% of protein 
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Plate 6.1: Fish waste products. Plate 6.2: Weight of fish waste products. 

Plate 6.3: Different types of fish meal 

(a. fish powder, b. fish pellet, c. fish ball). 

99 



.,. 

+ 

Chapter Six Preparation of fislz meal (FM) and their utilization 

Results and Discussion 

In general waste products of fish industries are utilized to make fish meal. In our 

country small fishes are cut into pieces or crashed to fish meal. In Bangladesh, only 

Cox's Bazar BFDC (Bangladesh Fisheries Development Corporation) has a 

machine where fish meals are produced. In advanced country like Peru, Norway, 

South America, USSR, Denmark, USA and Japan which are most developed in this 

sector manufacture quality fish meal. 

Fish meal is composed of: 

Moisture - 13% 

Crude proteins -18% 

Crude fat -4 % 

Crude fibre -9% 

Ash-35% 

S. F. E. -21% 

Table 6.1: Biochemical analysis of fish meal 

Fish 
meal 

Protein Fat Ash Oil Moisture Mineral Vitamin 
-+-----+----t-------+-----+-----+-----1 

60-80% 2-15% 10-15% 5-6% 6-12% 10-12% A, D, K 

This chapter reports that no other things are less important source fish. One hand 

fish flesh is so much nutritive which have 70% flesh and wastes are 30% that is 

used for fish feed, poultry etc. 

The nutritive value of fish meal is shown in the following table. 

Table 6.2: The nutritive value and price of fish meal. 

Nutritive value % Price 
Product name 

Protein Carboh drate Fat (Tk./kg) 

Fish meal (Cheuwa) 50-55 3.7 12.22 55 
-<-----+-------+-------+-------+------; 

Fish meal (Vati) 45-60 16.82 7 .87 45 
-�-----�------�----�---�

(Source: Matsha Saptaha, 2010) 

100 



Chapter Six Preparation of fish meal (FM) and their utilization 

A large number of small edible or non edible fishes are caught from the sea. The 

edible fishes are consumed in fresh or in processed condition. The unedible small 

fishes are either left or dried and made into powder (fish meal) to be used as fish 

feed in aquacultural systems. About 2.3 8 million mt. tons of marine small fishes 

are used in fish meal and fish oil preparation. If this fishes are used in the 

preparation of fish protein concentrate (FPC) this will be a good supplement for 

nutritional deficiency of the children and also in supplementation of the nutrition 

deficiency of pregnant or lactating mothers. So, the preparation of FPC or fish meal 

is of utter importance in supplementing the protein and vitamin deficiency of 

people of any country of the world. 

Utilization of fish meal 

Fish meal is a low cost supplementary feed but high quality protein for fish and 

animals. All essential amino acids including lysine are present in fish meal. 

Different minerals (iron, lead etc.) are present which made of body form. All 

vitamins B complex are present in fish meal which are used as fish feed. It is also 

used for silk worm, poultry, cattle. It is also used as fertilizer. Fish oil is prepared 

as by products during fish meal preparation. Fish meal also be utilized as bread. 
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Chapter Seven 

SUMMARY AND CONCLUSION 

Bangladesh is a riverine country, intersected by thousands of tributaries of many 

rivers and their branches. The Padda is one of the three mighty rivers of 

Bangladesh. In the past it had huge resources of fish and fisheries items the water 

of which flowed swiftly throughout the year. But, after the construction of the 

Farakka barrage everything has become changed. Resources have decreased. At 

present more than 50 species of small indigenous fishes are recorded from the 

study area. 

Small indigenous fish species (SIFS) have been considered as an excellent source 

of essential macro and micronutrients which can play an important role in the 

elimination of malnutrition and micronutrient deficiencies in the population of 

Bangladesh. Out the 260 freshwater fish species in Bangladesh around 142 are 

classified as small indigenous fish (SIF). SIF are an integral part of the rural 

Bangladeshi diet. The SIFS are eaten whole with organs and bones, they contain 

very large amount of protein, fat, minerals and vitamins. As small fishes are 

cooked with vegetables and a little oil, they contribute to the food diversity of the 

rural poor. 

Small indigenous fishes of six species under 5 families and 5 orders were selected 

to determine their edible quantity compared to their wastes. The species were 

chosen depending on their economic importance. The present work deals with the 

estimation of percentage of waste weight after dressing weight in a group ( eg. 

1 00g) which are used for preparing various types of delicious food items as well as 

the utilization of the flesh production. 
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Each species recorded different measurement i.e. total length, total weight, after 

dressing weight, waste weight and weight after dressing and washing. The mean 

total lengths of the collected samples ranged from 17.85±5.58 mm (C. soborna) to 

106.40±18.29 mm (G. giuris). The range of their mean total body weight was 

recorded as 1.03±0.64 g (C. soborna) to 12.33±3.99 g (G. giuris). The mean edible 

portion was found to range from 44. 93±0. 73 g ( E. vacha) to 84 .15±4 .14 g ( C. 

fasciata). The ratio between the edible portion and waste were minimum as 1 :0.025 

(C. soborna) and maximum as 1:0.382 (mixed fishes). Whereas, C. soborna are 

normally eaten with bones. So, the edible portion is increased more. The highest 

percentage of weight after dressing and washing was found for C. soborna 97.54% 

and the lowest mixed fishes 72.34%. And the highest percentage of waste product 

was 27.66% in mixed fishes and lowest 2.5% in C. soborna. After sun drying the 

maximum powder product from 1 kg of fresh fish was 258.00 g in C. soborna and 

the minimum was 117.20 g in G. giuris. 

In the study, the fresh water small fishes were used because of their seasonal 

abundance and low cost. G. giuris and E. vacha are rare species but their 

availability is scatteredly and they have also high class consumer demand. 

Dried fish powder was preserved for off season in a container at normal room 

temperature. In room temperature fish powder may remain in good condition for 5-

7 months. But in -l 8°C the powder was in good condition throughout the year. 

Also it can be preserved in refrigerator to normal temperature for one and a half 

years. Fishes can be used to prepare the delicious fast food which are more 

acceptable to every kind of our people. 

A good number of small fishes standout as fair for more than one mineral. When 

measures are taken to improve food and nutrition security, there should be a focus 

on the production and consumption of small indigenous fish species. It will also 

contribute positively in redressing the problem of micro-nutrient malnutrition of 

103 



Chapter Seven Summary and Conclusion 

the country. The flesh contents are more in these small sized species and the fish 

can be taken whole because of their small size. So the fishes are more economic to 

provide nutrition. 

Fish muscle is a rich source of protein which occupies an important place in human 

nutrition. They have high digestibility, biological value and growth promotions 

value. They are well balanced with respect to essential amino acids. Findings of the 

present result suggests that the experimental fishes can be used as a potential 

source of different food components. 

The biochemical composition (protein, fat, moisture and micro nutrients of 

preserved and dried fish powder was determined. Among the minerals calcium, 

phosphorous and iron were determined. Calcium was minimum ( 1.66%) in G. 

giuris and was maximum (2.53%) in P. ticto. The quantity of phosphorous ranged 

from 1.85% (mixed fishes) to 2.93% in C. fasciata. Iron was rich in mixed fishes 

(32.00 mg/1 00g) while least in P. ticto (20.25% mg/1 00g). 

The moisture contents was 14.28% in G. giuris which gradually decreased in C. 

fasciata (13.79%) > E. vacha (13.36%) > P. ticto (13.04%) > mixed fishes 

(12.94%) > C. soborna (12.05%). 

The fish powder contained maximum amount of protein in G. giuris (73.32%). 

Nearly similar amount of protein was found in E. vacha (66.47%), C. soborna 

(64.66%), P. ticto (59.35%), mixed fishes (58.06%) and C. fasciata contained the 

minimum amount of protein (57.76%). 

Fat contents of the fish powder was found in C. soborna (23.63%), in C. fasciata 

(19.60%), in G. giuris (14.50%), in mixed fishes (10.58%), in P. ticto (9.58%) and 

(1.29%) in E. vacha. 
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Response towards the taste, flavour and colour of fish soup, fish burger, fish cutlet, 

fish stick kabab, fish toast, fish balls with noodles, fish parota with chatni, fish 

pakora and fish papadom varied with one and another for different professionals 

was "very good" for fish stick kabab. The majority of different professionals gave 

their opinion in "good" taste against the all fast food products. These are fish soup 

( 45% ), fish toast ( 41 % ), fish balls with noodles ( 41 % ), fish parota with chatni 

(47%), fish pakora (39%), fish papadom (39%). 

Among all the fast food products fish burger was of the highest production cost 

(Tk. 25.00). But in the consumers' remarks the highest cost was fish soup (Tk. 

21.50) and the lowest production cost was in fish papadom (Tk. 10.50). 

In the common feature of young generation and commercial busy life, many of 

them prefer different kinds of fast food items because these are readymade and can 

be taken very quickly. Excess eating of these types of foods causes many 

nutritional disorders and disease and therefore it should be avoided. The 

preparation of different fish fast food items made of fish powder are more rich in 

different food components. So, these items ensure all the healthier, smooth and 

happy life because fishes have no harmful affect for human body. 

On the other hand, the wastes of fishes (i.e. head, fin, scale, viscera etc.) are made 

to fish meal. Fish meal is medium quality ingredient in feeds for animals including 

fish raised by aquaculture. Fish meal is a solid product, ground, obtained by 

removing water and used mainly for poultry. FPC (fish protein concentrate) usually 

refers to fish meal for human consumption. It is a high quality protein used to 

improve nutrition in a number of developing countries of the world. 

With this point of view, the rural people can be engaged for fish processing and 

preparation of fish fast foods in small cottage industry basis. So, it would be a great 

opportunity for better livelihood of the rural poor people. 
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Conclusion 

In Bangladesh, the poor people severely suffer from malnutrition and vitamin 

deficiency. Whereas, protein and vitamin rich diets are essential for the growing 

children. Until mid 1900 fish was the main protein supplier of the nation. Being a 

country of rivers and associated vast floodplains, there was abundance of fish both 

by diversity and biomass. Due to the pressure of population growth and 

civilization, the water area declined continuously in the country. Fish species are 

decreasing from the river Padda because of the construction of the Farakka Barrage 

resulting on the flow of lesser amount of water. 

The poor fishers and rural people, even their children can provide fish in the 

family's diet, and sometimes they earn a little by selling the excess fish. But the 

situation is quite different after mid 20th century. The small indigenous fishes 

became rare and fetch high market price. As a whole the availability of fish is out 

of reach of the poor. The small fishes play very important role in supplying fats and 

minerals. So, the production of small fishes should be increased. 

The present study records that the small fishes are attractive source of different fish 

fast food items such as fish soup, fish burger, fish cutlet, fish stick kabab, fish toast, 

fish balls with noodles, fish parota with chatni, fish pakora and fish papadom. More 

research needs to be carried out on various products development. 

Studies on the freshness of fishes and storage condition on the preparation of 

various fish fast food products need to be investigated for effective utilization and 

acceptance of fish fast food products popularizing among the different section of 

people in the society. 

For nutritional security of the people of Bangladesh, the small fishes can play an 

important role. A small quantity of SIFS can be distributed among the family 

members, which is difficult in case of large sized fishes. The ratio of edible and 
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non-edible wastes are less in case of the small fishes, so the price per unit of edible 

parts is comparatively less than that of the large fishes. The small fishes can 

provide the family lower income daily, which will not be possible buy large size 

fishes. The small fishes are eaten whole, and contain comparatively more nutrients 

and minerals, so these fishes can protect the people from malnutrition and vitamin 

deficiency. Specially adults and babies will be completely free from night bindness 

diseases. 

So in conclusion it can be said that small indigenous fishes (SIF) can be well 

utilized in preparation of FPC or fishmeal which can supplement all the essential 

amino acids and vitamins for the poor as well as rich people of any country of the 

world. 
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Appendix Table-I. Length, weight, waste weight, weight after dressing and washing 
of Glossogobius giuris (Bele ). 

Total weight 
Total 

Total 
No. of Number of fish length 

exp. 
of one group 

in one group (mm) 
weight (g) 

(g) Min Max Min Max 

l 100 7 100 120 14.0 15.7 

2 100 9 100 130 JO.I 13.0 
,., 
.) 100 10 100 135 9.3 12.5 

4 100 8 110 140 11.2 13.5 

5 100 7 102 123 13.8 14.5 

6 100 10 89 112 9.2 12.3 

7 100 15 60 95 2.9 25.2 

8 100 8 92 110 11.3 13.3 

9 100 9 90 110 10.8 12.9 

10 100 11 90 120 9.0 12.1 

Rane.e 7-15 89-140 2.9-25.2 

Mean±SD 
9.4 106.4 12.33 

±2.24 ±18.29 ±3.99 

Percentae.e 

Mean weight after dressing and washing = 82.99 g 
Mean weight of wastes = 17.01 g 
After dressing and washing per kg = 829.90 g 
Wastes weight per kg = 170.10 g 

Weight after dressing 
Waste 

and washing (ADW) 
weight (g) 

(g) 

81.2 18.8 

84.1 15.9 

83.2 16.8 

83.0 17.0 

81.1 18.9 

84.5 15.5 

81.3 18.7 

84.0 16.0 

83.3 16.7 

84.2 15.8 

8J.J-84.5 15.8-18.9 

82.99 J 7.01 

±1.25 ±1.25 

82.99% 17.01 % 

Appendix Table-2. Length, weight, waste weight, weight after dressing and washing 
of Colisafasciata (Kholisa) 

Total length 

Total (mm) 

weight of 
Number of 

No. of exp. fish in one 
one group 

(g) 
group Min Max 

I 100 14 75 80 

2 100 12 79 82 

3 100 13 68 82 

4 100 14 79 85 

5 100 15 59 75 

6 100 II 44 69 

7 100 13 70 81 

8 100 12 75 80 

9 100 10 79 90 

10 100 10 76 88 

Ran!!e 10-15 44-90

Mean±SD 
12.4 75.8 

±1.62 ±10.10 

Percenta!!e 

Mean weight after dressing and washing = 84.15 g 
Mean weight of wastes = 15.85 g 
After dressing and washing per kg = 841.50 g 
Wastes weight per kg = 158.50 g 

Total weight (g) 
Weight 

after 

dressing Waste 

and weight (g) 
Min Max 

washing 
(ADW) fa) 

7.0 10.8 85.5 14.5 

6.5 9.8 80.8 19.2 

6.1 10.0 87.3 12.7 

6.5 10.8 88.4 11.6 

6.0 9.9 90.8 9.2 

6.4 9.5 82.0 18.0 

6.4 10.0 88.2 11.8 

6.8 9.9 80.2 19.8 

5.8 9.5 79.1 20.9 

5.7 9.8 79.2 20.8 

5.8-10.8 79.1-88.4 9.2-20.9 

8.16 84.15 15.85 

±1.88 ±4.14 ±4.20 

84.15% 15.85% 
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Appendix Table-3. Length, weight, waste weight, weight after dressing and washing 
of Puntius ticto (Punti) 

Total length 
Total (mm) 

weight of 
Number of 

No. of exp. fish in one 
one group 

group Min Max 
(g) 

I 100 II 84 100 

2 100 12 89 94 

3 100 17 76 85 

4 100 21 70 83 
5 100 22 56 69 

6 100 23 53 60 

7 100 19 48 60 

8 100 20 54 59 

9 100 15 41 65 

10 100 19 46 66 

Range 11-23 41-102

Mean±SD 
17.9 67.9 

±3.88 ±16.40 
Percentage 

Mean weight after dressing and washing = 72.49 g 
Mean weight of wastes = 27.49 g 
After dressing and washing per kg = 724.90 g 
Wastes weight per kg = 275.90 g 

Total weight (g) 
Weight 

after 
dressing Waste 

and weight (g) 
Min Max 

washing 
(ADW) fo:) 

1.8 10.9 76.4 23.6 

1.7 10.8 76.1 23.7 

2.1 9.9 79.0 21.0 

1.5 7.5 75.1 24.9 

4.1 7.2 67.3 32.7 

4.5 6.0 68.2 32.8 

3.7 6.3 65.0 35.0 

4.8 6.1 64.6 35.4 

1.2 8.5 77.0 23.0 

1.6 7.2 76.2 23.8 

1.2-10.9 64.6-79.0 21-35
5.37 72.49 27.49 

±3.10 ±5.24 ±5.26 
72.49% 27.59% 

Appendix Table-4. Length, weight, waste weight, weight after dressing and washing 
of Eutropiichthyes vacha (Bacha) 

Total length 
Total (mm) 

weight of 
Number of 

No. of exp. fish in one 
one group 

(g) 
group Min Max 

I 50 25 59 79 

2 50 26 45 75 

3 50 27 48 80 

4 50 29 51 74 

5 50 25 58 75 

6 50 26 45 74 

7 50 27 48 78 

8 50 28 51 74 

9 50 29 50 74 

10 50 26 45 76 

Range 25-29 45-80

Mean±SD 
26.8 62.95 
±1.4 ±13.47 

Percenta2e 

Mean weight after dressing and washing = 89.86 g 
Mean weight of wastes = 10.14 g 

After dressing and washing per kg= 898.60 g 
Wastes weight per kg = 101.40 g 
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Total weight (g) 
Weight 

after 
dressing Waste 

and weight (g) 
Min Max 

washing 
(ADW) (e:) 

I. I 1.2 45.2 4.8 

I. I 1.2 45.1 4.9 

1.0 1.3 45.3 4.7 

0.9 I. I 44.0 6.0 

1.0 1.3 46.0 4.0 

1.2 1.3 45.3 4.7 

I. I 1.2 44.8 5.2 

1.2 1.3 44.8 5.2 

0.8 2.3 43.3 6.7 

I.I 1.3 45.5 4.5 

0.8-2.3 43.3-46.0 4.5-6.7 
1.2 44.93 5.07 

±0.28 ±0.73 ±0.73 
89.86% 10.14% 



,., 

Appe11dices 

Appendix Table-5. Length, weight, waste weight, weight after dressing and washing 
of Corica soborna (Kachki) 

Total length 

Total (mm) 

weight of 
Number of 

No. of exp. fish in one 
one group 

Min Max 
(g) 

group 

1 50 110 12 25 

2 50 106 12 24 

3 50 98 14 25 

4 50 102 12 23 

5 50 95 13 21 

6 50 92 12 22 

7 50 103 12 27 

8 50 105 12 20 

9 50 108 12 21 

10 50 100 14 24 

Ran11:e 12-27

Mean±SD 
17.85 
±5.58 

Percenta11:e 

Mean weight after dressing and washing = 97 .54 g 
Mean weight of wastes = 2.46 g 
After dressing and washing per kg = 975.40 g 
Wastes weight per kg = 24.60 g 

Total weight (g) 
Weight 
after 

dressing Waste 

and weight (g) 
Min Max 

washing 

(ADW) (11:) 

0.61 1.51 47.98 2.02 

0.81 1.63 48.91 1.09 

0.91 1.60 48.99 1.01 

0.61 1.12 49.76 0.24 

0.81 1.51 49.50 0.50 

0.71 1.09 48.71 1.29 

0.42 1.61 48.82 1.18 

0.41 1.02 47.91 2.09 

0.43 1.03 47.95 2.05 

0.75 1.16 49.13 0.87 

0.41-1.63 47.91-49.76 0.24-2.09 

1.03 48.77 1.23 

±0.64 ±0.61 ±0.61 

97.54% 2.46% 

Appendix Table-6. Length, weight, waste weight, weight after dressing and washing 
of mixed fish (C. nama, C. ranga, A. mo/a, M pancalus, X 
cancila) 

Total 
Number of Total length (mm) 

No. of exp. 
weight of 

fish in one 
one group 

(17) 
group Min Max 

I 100 120 34 82 

2 100 130 20 57 

3 100 107 22 59 

4 100 20 70 142 

5 100 23 170 205 

6 JOO 130 19 58 

7 100 115 38 46 

8 100 90 40 49 

9 100 123 21 73 

10 100 130 40 47 

Ran11:e 20-130 19-205

Mean±SD 96.6±39.21 
64.6 

±49.43 

Percenta11:e 

Mean weight after dressing and washing = 72.34 g 
Mean weight of wastes = 27.66 g 

After dressing and washing per kg = 723 .40 g 
Wastes weight per kg = 276.60 g 
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Total weight Weight after 
Waste 

( !) dressing and 
weight 

washing 
Min Max 

<ADW) (11) 
(g) 

0.80 6.00 69.10 30.90 

0.20 1.70 73.00 27.00 

0.70 3.90 70.82 29.18 

1.51 14.70 80.22 19.78 

11.0 16.28 83.50 16.50 

0.25 1.10 68.00 32.00 

0.85 1.70 69.00 31.00 

0.95 3.10 72.50 27.50 

0.20 4.10 67.80 32.20 

0.90 1.20 69.50 30.50 

0.2-16.28 67.8-83.5 16.5-32.2 

3.53 72.34 27.65 
±4.70 ±5.08 ±5.08 

72.34% 27.66% 
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Appendix Table-7. Percentage of powder products from fresh fish, sun dried fish and 
oven dried fish G. giuris. 

No. of 
Weight of Wt. of sun-dried 

Exp. 
fresh fish fish (g) and % of 

(g) fresh fish

1 200 
27.95 

(13.98) 

2 260 
32.75 

( 12.59) 

3 
37.85 

300 (12.62) 

4 420 
50.12 

( 11.93) 

5 500 
62.33 

(12.46) 

6 630 
73.15 

(11.61) 

7 350 
43.45 

(12.41) 

8 550 
64.67 

(11.75) 

9 180 
26.16 

( 14.53) 

10 400 
49.93 

( 12.48) 

Ranee 180-630 26.16-73 .15 

Mean 
379±142.08 

46.83± 15.31 

±SD (12.64) 

Powder per kg: 117.20g 
Percentage of powder: 11. 72% 
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Wt. of oven dried Wt. of powder (g), % 
fish (g), % of fresh of fresh fish, % of 
fish and % of sun- sun-dried and % of 

dried fish oven dried fish 

26.85 
25.70 

( I 3.43) 
( 12.85) 
(91.95) 

(96.06) 
(95.72) 

30.83 
29.70 

( 11.86) 
(11.42) 

(90.67) 
(94.14) 

(96.33) 

36.65 
35.00 

(12.22) 
( 11.66) 

(92.47) 
(96.82) 

(95.49) 

48.76 
47.30 

(11.60) 
( 11.26) 

(94.37) 
(97.29) 

(97.00%) 

59.48 
58.64 

(11.89) 
(11.72) 

(95.42) 
(94.07) 

(98.58) 

70.30 
69.12 

(I I. 15) 
(10.97) 

(94.49) 
(96.10) 

(98.32) 

42.10 
41.09 

( 12.02) 
(11.74) 

(94.56) 
(96.89) 

(97.60) 

61.50 
59.69 

( I 1.18) 
(10.85) 
(92.29) 

(95.09) 
(97.05) 

25.09 
23.89 

(13.93) 
(13.27) 

(95.90) 
(91.32) 

(95.21) 

47.76 
46.17 

( 11.94) 
( 11.54) 

(92.46) 
(95.65) 

(96.67) 

25.09-70.30 23.89-69.12 

44.93± 14.65 
43.63±14.63 

(12.12) 
(11.72) 
(92.86) 

(95.94) 
(96.79) 
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Appendix Table-8. Percentage of powder products from fresh fish, sun dried fish and 
oven dried fish C. fasciata 

No. of Weight of 
Wt. of sun-dried 

Exp. fresh fish (g) 
fish (g) and % of 

fresh fish 

1 600 
133.52 
(22.25) 

2 550 
128.45 

(23.35) 

3 530 
113.70 

(21 .45) 

4 500 
106.58 

(21.31) 

5 450 
97.89 

(21.75) 

6 410 
85.64 

(20.88) 

7 375 
78.90 

(21.04) 

8 300 
72.18 

(24.06) 

9 150 
43.95 

(29.30) 

10 100 
33.61 

(33.61) 

Ranee 100-600 33.61-133.52 

Mean 
396.5± 159 .68 

89.44±31.66 

±SD (23.90) 

Powder per kg: 220.1 Og 
Percentage of powder: 22.0 I% 
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Wt. of oven dried Wt. of powder (g), 

fish (g), % of fresh % of fresh fish, %

fish and % of sun- of sun-dried and %
dried fish of oven dried fish 

131.02 
128.17 

(21.83) 
(21.36) 

(95.99) 
(98.12) 

(97.82) 

126.32 
124.09 

(22.96) 
(22.56) 

(96.60) 
(98.34) 

(98.23) 

110.00 
108.32 

(20.75) 
(20.43) 
(95.26) 

(96.74) 
(98.47) 

104.73 
100.05 

(20.95) 
(20.01) 

(93.87) 
(98.26) 

(95.53) 

94.22 
91.94 

(20.93) 
(20.43) 
(93.92) 

(46.25) 
(97.58) 

82.37 
79.66 

(20.09) 
(19.42) 

(93.02) 
(96.18) 

(96.70) 

77.85 
76.65 

(20.76) 
(20.44) 
(97. 14) 

(98.66) 
(98.45) 

70.07 
67.89 

(23.36) 
(22.63) 
(94.65) 

(97.07) 
(96.88) 

41.49 
38.33 

(27.66) 
(25.55) 
(87.21) 

(94.40) 
(92.38) 

30.82 
27.34 

(30.82) 
(27.34) 
(81.34) 

(91.69) 
(88.70) 

30.82-131.02 27.34-128.17 

86.88±31.62 
84.24±31.77 

(23.01) 
(22.01) 
(92.84) 

(96.57) 
(96.07) 
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Appendix Table-9. Percentage of powder products from fresh fish, sun dried fish and 
oven dried fish P. ticto

Weight of Wt. of sun-dried 
No. of 

fresh fish fish (g) and % of 
Exp. 

(g) fresh fish

1 550 
97.78 

(17.78) 

2 500 
92.35 

(18.47) 

3 450 
80.97 

(17.99) 

4 400 
72.69 

(18.17) 

5 300 
60.87 

(20.29) 

6 250 
51.98 

(20. 79) 

7 200 
44.29 

(22.14) 

8 150 
30.07 

(20.04) 

9 100 
22.42 

(22.42) 

IO 80 
15.78 

(19.72) 

Range 80-550 15.78-97.78 

Mean 
298±160.73 

56.92±27.48 
±SD (19.78) 

Powder per kg: 172.90g 
Percentage of powder: 17.29% 

Wt. of oven dried fish 
(g), % of fresh fish 
and % of sun-dried 

fish 

95.39 
(17.34) 
(97.55) 

90.61 
(18.12) 
(98.12) 

77.24 
(17.16) 
(95.39) 

70.12 
(17.53) 
(96.46) 

57.10 
(19.03) 
(93.80) 

48.26 
(19.30) 
(94.22) 

41.73 
(20.86) 
(94.22) 

26.47 
(17.64) 
(88.02) 

20.13 
(20.13) 
(89.78) 

13.64 
(17.05) 
(86.44) 

13.64-95.39 

54.06±27.53 
(18.42) 
(93.40) 
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Wt. of powder (g), 
% of fresh fish, %

of sun-dried and %
of oven dried fish 

92.42 
(16.80) 
(94.52) 
(96.85) 
88.73 

(17.75) 
(96.08) 
(97.92) 
75.17 

(16.70) 
(92.92) 
(97.41) 
68.04 

(17.01) 
(93.60) 
(97.03) 
55.33 

(18.44) 
(90.89) 
(96.90) 
46.11

(18.44)
(88. 70)
(95.54)
39.81

(19.90)
(89.88)
(95.39)
23.59

(15.72)
(78.45)
(89.12)
18.63

(18.63)
(83.09)
(92.55)
10.88

(13.60)
(68.94)
(79.76)

79. 76-92.42
51.87±27.53

(17.29) 
(87.70) 
(93.84) 
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Appendix Table-I 0. Percentage of powder products from fresh fish, sun dried fish and 
oven dried fish E. vacha

No. of 
Weight of Wt. of sun-dried 

Exp. 
fresh fish fish (g) and % of 

(g) fresh fish

1 60 
13.67 

(22.78) 

2 100 
26.21 

(26.21) 

3 180 
35.12 

(19.51) 

4 250 
51.85 

(20.74) 

5 300 
87.54 

(29.18) 

6 400 
98.37 

(24.59) 

7 460 
113.37 
(24.76) 

8 500 
117.37 

(23.47) 

9 550 
140.22 
(25.49) 

10 600 
135.86 

(22.64) 

Ranee 60-600 13.67-140.22 

Mean 
340±180.72 

82.01±44.46 

±SD (23.93) 

Powder per kg: 222.00g 
Percentage of powder: 22.20% 
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Wt. of oven dried 
Wt. of powder (g), 

fish (g), % of fresh 
% of fresh fish, % 

fish and % of sun-
of sun-dried and 

dried fish 
% of oven dried 

fish 

11.60 
10.10 

(19.33) 
( 16.83) 
(73.88) 

(84.86) 
(87.06) 

24.42 
23.44 

(24.42) 
(23.44) 
(89.43) 

(93.17) 
(95.98) 

34.08 
33.01 

(18.93) 
( 18.33) 

(93.99) 
(97.03) 

(96.86) 

49.19 
47.92 

(19.67) 
(19.17) 
(92.42) 

(94.86) 
(97.42) 

85.23 
83.39 

(28.41) 
(27.79) 
(95.25) 

(97.36) 
(97.84) 

96.11 
94.87 

(24.02) 
(23.71) 
(96.44) 

(97.70) 
(98.70) 

111.72 
109.48 

(24.28) 
(23.80) 
(96.11) 

(98.07) 
(97.99) 

114.31 
112.42 

(22.86) 
(22.48) 
(95.78) 

(97.39) 
(98.35) 

138.49 
136.73 

(25.09) 
(24.86) 
(97.51) 

(98. 76) 
(98.73) 

131.34 
130.09 

(21.94) 
(21.68) 

(95.75) 
(96.89) 

(98.82) 
11.60-138.49 10.10-136.73 

79.67±44.02 
78.14±43.78 

(22.89) 
(22.20) 

(92.65) 
(95.60) 

(96.77) 
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Appendix Table- I I. Percentage of powder products from fresh fish, sun dried fish and 
oven dried fish C. soborna

No. of 
Weight of Wt. of sun-dried 

Exp. 
fresh fish fish (g) and % of 

(g) fresh fish

I 500 
104.47 
(20.89) 

2 450 99.89 
(22.19) 

3 400 95.86 
(23.96) 

4 320 
89.21 

(27.87) 

5 300 85.3 I 
(28.44) 

6 250 
69.29 

(27.72) 

7 200 
55.94 

(27.97) 

8 180 
51.57 

(28.65) 

9 100 
41.68 

(41.68) 

10 70 
25.12 

(35.85) 

Range 70-500 25.12-104.47 

Mean 
277±136.89 

71.83±25.83 
±SD (28.52) 

Powder per kg: 258.00g 
Percentage of powder: 25. 80% 
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Wt. of oven dried Wt. of powder (g), 
fish (g), % of fresh % of fresh fish, %
fish and % of sun- of sun-dried and %

dried fish of oven dried fish 

102.92 
100.52 

(20.58) 
(20.10) 
(96.22) 

(9�.52) 
(97.66) 

97.67 
95.86 

(21.70) (21.30) 
(95.96) (97.77) 
(98.15) 

94.21 92.91 

(23.55) 
(23.23) 
(96.92) 

(98.27) 
(98.62) 

87.39 
85.75 

(27.30) 
(26.79) 
(96.12) 

(97.95) 
(98.12) 

83.21 
81.15 

(27.74) 
(27.05) 
(95.12) 

(97.54) 
(97.52) 

67.20 63.18 

(26.88) 
(25.27) 
(91.18) 

(96.98) 
(94.01) 

53.96 
51.09 

(26.98) 
(25.54) 

(96.46) 
(91.33) 
(94.68) 

47.69 
45.70 

(26.49) 
(25.38) 
(88.62) 

(92.47) 
(95.82) 

38.29 
36.16 

(38.29) 
(36.16) 
(86.75) 

(91.86) 
(94.43) 

21.37 
19.09 

(30.53) 
(27.27) 

(85.07) 
(75.99) 
(89.33) 

21.37-102.92 89.33-100.52 

69.29±26.42 
67.14±26.73 

(27.00) (25.80) 
(91.42) 

(95.28) 
(95.83) 
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Appendix Table-12. Percentage of powder products from fresh fish, sun dried fish and 
oven dried mixed fishes ( C. nama, C. ranga, A. mo/a, M

pancalus, X cancila) 

No. of 
Weight of Wt. of sun-dried 

Exp. 
fresh fish fish (g) and % of 

(g) fresh fish

I 80 
16.46 

(20.57) 

2 140 
30.78 

(21.98) 

3 200 
45.24 

(22.62) 

4 250 
61.72 

(24.69) 

5 300 
78.36 

(26.12) 

6 360 
97.98 

(27.22) 

7 400 
110.06 

(27.52) 

8 440 
124.51 
(28.29) 

9 500 
138.29 
(26.05) 

10 530 
135.49 
(25.56) 

Ran2e 80-530 16.46-135.49 

Mean 
320±144.42 

83.08±40.90 

±SD (25.06) 

Powder per kg: 229.40g 
Percentage of powder: 22.94% 
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Wt. of oven dried Wt. of powder (g), 
fish (g), % of fresh % of fresh fish, % 
fish and % of sun- of sun-dried and % 

dried fish of oven dried fish 

14.52 
12.73 

(18.15) 
(15.91) 

(77.33) 
(88.21) 

(87.67) 

28.06 
26.10 

(20.04) 
(18.64) 
(84.79) 

(91.16) 
(93.01) 

42.65 
40.03 

(21.32) 
(20.01) 
(88.48) 

(94.27) 
(93.85) 

58.68 
56.38 

(23.47) 
(22.55) 
(91.35) 

(95.07) 
(96.08) 

75.24 
72.83 

(25.08) 
(24.27) 
(92.94) 

(96.02) 
(96.79) 

94.27 
91.12 

(26.19) 
(25.31) 
(92.99) 

(96.21) 
(96.65) 

108.02 
105.40 

(27.00) 
(26.25) 

(98.15) 
(95.76) 
(97.57) 

121.62 
118.74 

(27.64) 
(26.98) 
(95.36) 

(97.67) 
(97.63) 

127.08 
125.01 

(25.42) 
(25.00) 
(95.94) 

(97.54) 
(98.37) 

132.31 
130.04 

(24.96) 
(24.54) 
(95.97) 

(97.65) 
(98.28) 

14.52-132.31 12.73-130.04 

80.24±40.65 
77.83±40.48 

(23.92) 
(22.94) 
(91.09) 

(95.19) 
(95.59) 
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Appendix table: 13. Ratio of sun dried and oven dried fish and their powder from the 
fresh fish G. giuris 

Weight of Weight of sun-dried 
Weight of oven 

Weight of powder 
No. of dried fish and 

Exp. 
fresh fish fish and ratio from 

ratio from 
and ratio from 

(g) total (g)
total(!!) 

total (g) 

1 200 
27.95 26.85 25.70 

(0.139) (0.134) (0.128) 

2 260 
32.75 30.83 29.70 

(0.125) (0.118) (0.114) 

3 300 
37.85 36.65 35.00 

(0.126) (0.122) (0.116) 

4 420 
50.12 48.76 47.30 

(0.119) (0.116) (0.112) 

5 500 
62.33 59.48 58.64 

(0.124) (0.118) (0.117) 

6 630 
73.15 70.30 69.12 

(0.116) (0.111) (0.109) 

7 350 
43.45 42.10 41.09 

(0.124) (0.120) (0.117) 

8 550 
64.67 61.50 59.69 

(0.117) (0.111) (0.108) 

9 180 
26.16 25.09 23.89 

(0.145) (0.139) (0.132) 

10 400 
49.93 47.76 46.17 

(0.124) (0.119) (0.115) 
Mean 379 46.83 44.93 43.63 
±SD ±142.08 ±15.31 ±14.65 ±14.62 

Ratio from total (g) 1 :0.123 1:0.118 1 :0.115 

Per kg (g) 123 118 115 
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Appendix table: 14. Ratio of sun dried and oven dried fish and their powder from the 
fresh fish C. f asciata

Weight of Weight of sun-
Weight of oven 

Weight of 
No. of dried fish and 

Exp. 
fresh fish dried fish and ratio 

ratio from total 
powder and ratio 

(g) from total (g)
fo·) 

from total (g) 

1 600 
133.52 131.02 128.17 

(0.222) (0.218) (0.210) 

2 550 
128.45 126.32 124.09 
(0.233) (0.229) (0.225) 

3 530 
113.70 110.00 108.32 
(0.214) (0.207) (0.204) 

4 500 
106.58 104.73 100.05 
(0.213) (0.209) (0.200) 

5 450 
97.89 94.22 91.94 

(0.217) (0.209) (0.204) 

6 410 
85.64 82.37 79.66 

(0.208) (0.200) (0.194) 

7 375 
78.90 77.85 76.65 

(0.210) (0.207) (0.204) 

8 300 
72.18 70.07 67.89 

(0.240) (0.233) (0.226) 

9 150 
43.95 41.49 38.33 

(0.293) (0.276) (0.255) 

10 100 
33.61 30.82 27.34 

(0.336) (0.308) (0.273) 

Mean 396.5 89.44 86.88 84.24 
±SD ±159.68 ±31.66 ±31.62 ±31.77 

Ratio from total (g) 1 :0.225 1:0.219 1 :0.212 

Per kg (g) 225 219 212 
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Appendix table: 15. Ratio of sun dried and oven dried fish and their powder from the 
fresh fish P. ticto

Weight of Weight of sun-dried Weight of oven 
Weight of 

No. of 
fresh fish fish and ratio from dried fish and 

powder and 

Exp. 
(g) total (g) ratio from total (g) 

ratio from total 

(2) 

1 550 
97.78 95.39 92.42 

(0.177) (0.173) (0.168) 

2 500 
92.35 90.61 88.73 

(0.184) (0.181) (0.177) 

3 450 
80.97 77.24 75.17 

(0.179) (0.171) (0.167) 

4 400 
72.69 70.12 68.04 

(0.181) (0.175) (0.170) 

5 300 
60.87 57.10 55.33 

(0.202) (0.190) (0.184) 

6 250 
51.98 48.26 46.11 

(0.207) (0.193) (0.184) 

7 200 
44.29 41.73 39.81 

(0.221) (0.208) (0.199) 

8 150 
30.07 26.47 23.59 

(0.200) (0.176) (0.157) 

9 100 
22.42 20.13 18.63 

(0.224) (0.201) (0.186) 

10 80 
15.78 13.64 10.88 

(0.197) (0.170) (0.136) 
Mean 298 56.92 54.06 51.87 
±SD ±160.73 ±27.48 ±27.53 ±27.53 

Ratio from total (g) 1:0.191 1:0.181 1 :0.174 

Per kg (g) 191 181 174 
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Appendix table: 16. Ratio of sun dried and oven dried fish and their powder from the 
fresh fish E. vacha

Weight of Weight of sun-dried 
Weight of oven 

Weight of powder 
No. of dried fish and 

Exp. 
fresh fish fish and ratio from 

ratio from total 
and ratio from 

(g) total (g) total (g) 
(!!) 

1 60 
13.67 11.60 IO.IO 

(0.227) (0.193) (0.168) 

2 100 
26.21 24.42 23.44 

(0.262) (0.244) (0.234) 

3 180 
35.12 34.08 33.01 

(0.195) (0.189) (0.183) 

4 250 
51.85 49.19 47.92 

(0.207) (0.196) (0.191) 

5 300 
87.54 85.23 83.39 

(0.291) (0.284) (0.277) 

6 400 
98.37 96.11 94.87 

(0.245) (0.240) (0.237) 

7 460 
113.91 111.72 109.48 
(0.247) (0.242) (0.238) 

8 500 
117.37 114.31 112.42 
(0.234) (0.228) (0.224) 

9 550 
140.22 138.49 136.73 
(0.254) (0.251) (0.248) 

10 600 
135.86 131.64 130.09 
(0.226) (0.219) (0.216) 

Mean 340 82.01 79.67 78.14 
±SD ±180.72 ±44.43 ±44.02 ±43.78 

Ratio from total (g) 1 :0.241 1:0.234 1:0.229 

Per kg (g) 241 234 229 
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Appendix table: 17. Ratio of sun dried and oven dried fish and their powder from the 
fresh fish C. soborna

Weight of Weight of sun-dried Weight of oven 
Weight of 

No. of 
fresh fish fish and ratio from dried fish and 

powder and 

Exp. 
(g) total (g) ratio from total (g) 

ratio from total 

fa) 

1 500 
104.47 102.92 100.52 

(0.208) (0.205) (0.201) 

2 450 
99.89 97.67 95.86 

(0.221) (0.217) (0.213) 

3 400 
95.86 94.21 92.91 

(0.239) (0.235) (0.232) 

4 320 
89.21 87.39 85.75 

(0.278) (0.273) (0.267) 

5 300 
85.31 83.21 81.15 

(0.284) (0.277) (0.270) 

6 250 
69.29 67.20 63.18 

(0.277) (0.268) (0.252) 

7 200 
55.94 53.96 51.09 

(0.279) (0.269) (0.255) 

8 180 
51.57 47.69 45.70 

(0.286) (0.264) (0.253) 

9 100 
41.68 38.29 36.16 

(0.416) (0.382) (0.361) 

10 70 
25.12 21.37 19.09 

(0.358) (0.305) (0.272) 
Mean 277 71.83 69.39 67.14 
±SD ±136.89 ±25.83 ±26.53 ±26.73 

Ratio from total (g) 1 :0.259 1:0.250 1 :0.242 

Per kg (g) 259 250 242 
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Appendix table: 18. Ratio of sun dried and oven dried fish and their powder from the 
fresh mixed fishes 

Weight of Weight of sun-dried 
Weight of oven Weight of 

No. of 
fresh fish fish and ratio from 

dried fish and powder and ratio 
Exp. 

(g) total (g)
ratio from total from total 

Ce:) (e) 

1 80 
16.46 14.52 12.73 

(0.205) (0.181) (0.159) 

2 140 
30.78 28.06 26.10 

(0.219) (0.200) (0.186) 

3 200 
45.24 42.65 40.03 

(0.226) (0.213) (0.200) 

4 250 
61.72 58.68 56.38 

(0.246) (0.234) (0.225) 

5 300 
78.36 75.24 72.83 

(0.261) (0.250) (0.242) 

6 360 
97.98 94.27 91.12 

(0.272) (0.261) (0.253) 

7 400 
110.06 108.02 105.40 
(0.275) (0.270) (0.263) 

8 440 
124.51 121.62 118.74 
(0.282) (0.276) (0.269) 

9 500 
130.29 127.08 125.01 
(0.260) (0.254) (0.250) 

10 530 
135.49 132.31 130.04 
(0.255) (0.249) (0.245) 

Mean 320 83.08 80.14 77.83 
±SD ±144.42 ±40.89 ±40.55 ±40.48 

Ratio from total (g) 1 :0.259 1 :0.250 1 :0.243 

Per kg (g) 259 250 243 
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Appendix Table- I 9: Consumers' response towards the taste, colour and flavour of the 
fast food items made of the powder of the experimental fishes in 
relation to different professionals. 

Product Taste score 
Occu oation (N = 20

Teacher Doctors Students Housewives Others 

B 0 0 0 0 0 

Fish soup 
Av 4 6 8 8 9 

G 10 8 IO 9 8 

Vg 6 6 2 3 3 

B 0 0 0 0 0 

Fish cutlet 
Av 5 6 6 4 2 

G 8 10 9 10 IO 

yg 7 4 5 6 8 

B 0 0 0 0 0 

Fish toast 
Av 6 8 8 6 4 

G 9 7 8 8 9 

Vg 5 5 4 6 7 

B 0 0 0 0 0 

Fish burger 
Av 6 5 3 4 3 

G 12 IO 10 8 10 

Vg 2 5 7 8 7 
B 0 0 0 0 0 

Fish stick Av 2 4 3 I I 

kabab G 10 10 8 8 9 

Vg 8 6 9 11 10 

B 0 0 0 0 0 

Fish ball Av 7 6 7 4 2 

with noodles G 8 7 8 8 10 

Vg 5 7 5 8 8 
B 0 0 0 0 0 

Fish parota Av 5 4 5 3 4 
with chatni G 10 12 10 10 5 

Vg 5 4 5 7 11 

B 0 0 0 0 0 

Av 6 .., 5 4 2 Fish pakora 
.., 

G 8 6 6 9 10 

Vg 6 11 9 7 8 

B 0 0 0 0 0 

Fish Av 8 4 9 5 9 
Papadom G 7 10 6 11 5 

Vg 5 6 5 4 6 

B = Bad, Av = Average, G = Good, V g = Very good 
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Appendix Table-20: Consumers' response towards the expected price of the fast food items made of the powder of the experimental fishes and 
in relation to different professionals. 

Fast food items Price (Tk.) 
Occuoation (N = 20) 

Teachers Doctors Students Housewife Others 

Minimum 15 15 20 20 10 

Fish soup (single bowl) Maximum 25 30 30 35 15 

Mean±SD 20±7.07 22.5±10.61 25±7.07 27.5±10.61 12.5±3.54 

Minimum 15 10 12 15 8 

Fish burger ( I piece) Maximum 20 15 20 20 12 

Mean±SD 17.5±3.54 12.5±3.54 16±5.66 17.5±3.54 10±2.83 

Minimum 15 20 10 14 8 

Fish cutlet (3 pieces) Maximum 30 30 20 22 12 

Mean±SD 22.5±10.61 25±7.07 15±7.07 18±5.66 10±2.83 

Minimum 15 15 12 15 8 

Fish stick kabab (2 pieces) Maximum 20 25 20 25 12 

Mean±SD 17.5±3.54 20±7.07 16±5.66 20±7.07 10±2.83 

Minimum 12 14 10 15 7 

Fish toast Maximum 20 25 20 25 15 

Mean±SD 16±5.66 19.5±7.77 15±7.07 20±7.07 11±5.65 

Minimum 10 12 10 20 12 

Fish ball with noodles Maximum 20 20 20 30 20 

Mean±SD 15±7.07 16±5.66 15±7.07 25±7.07 16±5.66 

Minimum 15 12 20 15 6 

Fish parata with chatni Maximum 25 20 30 20 8 

Mean±SD 20±7.07 16±5.66 25±7.07 17.5±3.54 7± 1.41 

Minimum 15 10 12 15 12 

Fish pakora Maximum 25 15 15 30 20 

Mean±SD 20±7.07 12.5±3.54 13.5±2.12 22.5±10.61 16±5.66 

Minimum 10 12 20 15 6 

Fish papadom Maximum 20 20 30 25 10 

Mean±SD 15±7.07 16±5.66 25±7.07 20±7.07 8±2.83 
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