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Stretched Shrimp 
CIFT's shrimp-stretching  mould for Value Addition 
B. Madhusudana Rao, LN.Murthy, D. Jesmi and M.M.Prasad 

Focal Points at a Glance: Thc authors tell us ecith a design and notes on a successful work done that the value of shrimp can 
In: ci hai cod In t rctchi p the body 	shrimp iisii p a GILT designed mould. 

Abstract 

A loon grade plastic mould made of 
ow density polyethylene (l.l)l'Ep sized 

30cm x 25cm x 5cm with grooves of six 
different widths i.e II mm, 13mm, 15mm, 
17mm, I 0mm and 21mm and a uniform 
length of 21cm was designed and 
fabricated. The mould with these specific 
groove sizes was designed so as to 
accom in ada te the commonly available 
sizes of farmed shrimp. I he stretched  

extension in length of shrimp (PUD) 
ranged between I and 3.2cm (7.4 and 
50.8%) with a mean extension of 
2.310.5cm (30.2±10%). The extension in 
length obtained by stretching using the 
plastic mould was above 2cm for the 
smaller grades of shrimp i.e., 31-40 and 
betow. The stretching obtained for 31-40, 
41-50, 51-60 and 61-70 grade vannamei 
was higher at 28.4%, 34%, 35% and 37%, 
respectively. The stretching was lower for 
under-20 and 21-30 grades at 9.95% and 

17.7%, respectively. Stretched shrimp 
remain straight even after cooking. 
Battered and breaded stretched shrimp 
can be a potential value-added product 
for the domestic urban market. 

Introduction 

Value addition to shrimp by stretching 
has the potential to create consumer 
demand and increase profitability. 
Battered and breaded fish and shrimp 
products are gaining wider acceptance 
among the domestic consumers. Shrimp 
consumers are familiar with the fact that 
shrimp curl during cooking. Stretched 
shrimp do not curl even after cooking. 
Battered and breaded stretched shrimp 
can be a potential value-added product 
for the domestic urban market. Stretched 
shrimp is a product popular in Japanese 
cuisine, where it is known as Nobashi. The 
appearance of shrimp in stretched form 
can be a unique experience for many 
domestic consumers and opens new 
vistas for their marketing. However, a 
proper food grade mould is required for 
stretching different sizes of locally 
available shrimp. 

Initially, a wooden mould (30 cm x 
25cm x 5cm) with six grooves of different 
widths was designed and fabricated using 
Admit cordifolia wood [commonly known 
as Yellow teak wood (English); Haldu 
(Hindi); and Bandaru or Pedda Kamba in 
Telugul. Although shrimp could be 
stretched using the wooden mould, the 
disadvantage with the wooden mould is 
that the mould gets stained with shrimp 
pigments on repeated usage. Moreover, 
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Fig L Dimensions of the CIFT-shrimp stretching mould with groves 
of six different widths for stretching shrimp. 
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Table 1. Weights of Farmed vannamei (Litopenaeus vannamei) shrimps used for 
Stretching. 

Grade 	n 
(number (numbet 
per Kg) of piece* 

tested) lead-On (HON 
± 

I, 20 	2 	53.25-1D 

(52.5 to 54)°° 	(33 to 33.6) 

21-30 	8 	43.2+3.4 	27.5±2.2 
(37.3 to 46.7) 	(23.3 to 29.6) 

28.3 '1.8 18.5±1.9 
(26to31) (14to21) 

23.9+1.5 16.6+1.4 
(22 to 25) (14 to 19) 

17.3+0.9 10.8±0.8 
(17 to 20) (10 to 12) 

14.60.8 9.9+0.6 
(13 to 16) (9 to 11) 

mean SD, rangc 

Shrimp 
Length (cm) 

Peeled (PUD) Whole (HON) 

27.45-01.1 19 

(26.7 to 28.2) 

22.9±1.7 17.6+0.4 
(19.9 to 24.9) (17 to 18) 

35.3-01.6 16.14±0.6 
(12 to 17) 

I 	
(15.1 to 17) 

13.6±0.7 15.55+03 
(12 to 14) (35 to 15.8) 

8.5-'-0.7 14.21±0.3 
(8 to 30) 	1 (13.9 to 14.6) 

8.4±0.7 
	

13.57±0.2 
(7 to 9) 
	

(13.2 to 13.9) 

Shrimp Weight (g) 

ad less (HI) 

33.3±0.4 

131-40 	10 

41-50 	10 

51-60 	10 

61-70 	10 

Table 2. lengths of different grades of Vannamei shrimps before stretching and after 
stretching using the CIFT-shrimp stretching mould 

Grade ' 	Length of PUt) vannamei shrimp, cm Extension (Stretching) 
Before stretching j After stretching cm 0/0 

Under 20 	32.75+1.1° 14T07 1.25±0.4 9.95±3.6 
(12 to 13.5)°° (13.5 to 14) (1 to 1.5) (7.4 to 12.5) 

21-30 10.94±0.4 32.9+0.6 1.94±0.3 17.7±2.8 

tlO to 11.5) (11,5 to 13.5) (1.5 to 2.5) (13 to 22.7) 
31-40 1 8.01+0.4 10.27±0.5 2.26±0.5 28.4±7 

(7.3 to 8.5) (9.5 to 11) (1.3 to 3) (19 to 35.5) 

41-50 7.78±0.3 10.42±0.5 2.640.5 34±6.4 

(7 to 8) (9.5 to 11) (1.8 to 3.2) (25 to 42.7) 

51-60 6.88±0.3 9.29+0.5 2.410.6 35*94 

(6.3 to 7.3) (8.5 to 10.3) (1.2 to 3.2) (16.4 to 48.5) 

61-70 6.67+0.2 9.13±0.4 2.46°0.4 37+6 

(6.3 to 7) (8.5 to 9.5) (1.9 to 3.2) (28.8 10 30.8 

mean range 
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grade vcìnnanrel, 302 of the shrimp fitted 
in groo e number 5 and 50° in groove 
number 4; for 2-1-30  c;rich' varrnarnei 62' 
of the shrimp tilted in ,troo\  e number 4 
and 38'i in groove iruinber 3; for 31-40 
grade vannamei 31) 	lifted in groove 
number 4 and 50'X, in ,,,loose number 3: 
for 41-50 grade sanninnel 00 hued in 
groove oumbet 4 and Ot)'ih ii groove 
number 2;  for l -oO raie vannamei 7001, 
fitted in groove flU In Ocr 3 and 30°, in 

O moose n u in her a  and I,,  0 70 grade 
airrramei 50° fitted in groor (' number 3 

and 50°, in groove number 2 (lag 4). 

I he result of strelchiiiusing the C 1101- 
shrimp stretching mo,) Id ton different 
si/I'S of \ a nnamem is %i\ en in table 2 and 

hi 5. I he me2n streb hicig ( extenslob) 
obtained for Under-20  and 21-30 grade 

annamner was relatively lower at 9,92°,, 

(1.23 nil and 177",, (1.9 kin). respectively. 
I lor ever, the strotcirine ootaned or 31 
40 41 50, ° I oO arid 61-70 grade vannamei 
ri as higher at 28.4')X, (2.20( nil, 34', 

hi tcrnr), 35" (2.41  (mii) and 37 	(2 46( rn), 
espe;rreIs. 

0 ommsidenmng all the 20 shrimps as a 
srn1i' unit the average length of the 
shrimps 

 
prior to st ret, lung 	as 8.1 3cm 

and the 1110an length increased to 10 44 

rn hr stretching the shrimps using the 
plastic mould. The extension obtained 
ranged between  I and 3.2 in with a mean 
extension of 2.21 '0.5 'in. The extension 
in length obtained by stretching using the 
plastic mould was above 2 c in tor all the 
grades of sh rr in ps for tire sina 11cr grades 
of 31-40 arid below. 1110 re-Alit, suggested 
that the designed tood grade mould was 
u set cii for pie pa rn rig stretched shrimp. 

Texture profile analysis (TPA) 

Iexture has been attn ibirted as one of 
tire rirost important iluallt3 !actors for 
acceptability of product 1 )i Monaco ci (n., 
20)18) and is defined as an expression of 
structural, rnerliarirrai and surface 
attributes detected tiiroLrgh human 
senses (Szc 7esrrlak, 2002). 	Texture 
inea°un ernent of control \ anri,mnirei (n- 5) 
and stretched r anrr,imei n 7) was 
perto med at room temperature 
ernpinr'incr a food textu r analyser (lloyd 
instruments, An \TV1I' It K Company, I__K) 
e r1uipped with a sensor of iON From the 
torr e time curve, parr ureter 5 such as 
I tardness 	I 	(\), lIar ctness 2 (N), 
C riliesiveness, 	Opmmnrgniess 	(mm), 
(urrnrrruress ('N), C heir ness (SImm), 
Adhesiveness (kgf. nu ml and Stiffness 
(kgt ru iii) were determi ned. Hardness 
orrespondrrig no the maximum force 

rectri ired to compress the sample, 

i oliesi v eness indicating  the extent to 
55 hi) h rhe sample could be deformed 
prior to rupture; springiness showing the 
ability 01 sample to recover its original 
form after the deforming force is 
removed; gumminess signifies the force 
needed to disintegrate a semi-solid 
sample to a steady stale of swallowing 
(hardness x cohesiveness); chewiness 
implies the work needed to chew a solid 
sample to a steady state of swallowing 
(springiness x gumminess); adhesiveness 
and stiffness, The'TPA results showed a 
decrease in hardness, springiness, 

chewiness and stiffness of stretched 
shrimp compared to control shrimp (Fig 
6). I-Iardness 1, Hardness 2, Cohesiveness, 
Springiness, Chewiness, Stiffness of the 
stretched vannamei shrimp of the 
numbered grades reduced by 75.2, 78.7, 
11.1, 35.2, 87.5 and 64.4% respectively. 
However, adhesiveness of the stretched 
vannamei shrimp (0.012) was higher than 
control shrimp (0.007).'the results of TPA 
of stretched shrimp suggest that stretched 
shrimp are relatively easy to masticate 
and hence palatable across a wide range 
of age groups. 
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Fig 2. CIFT-shrimp stretching mould with 
groves of six different widths and 

the handles for stretching shrimp of different 
sizes. 

Fig 3a. Stretching vannamei shrimp using 
groove number 3 

Fig 3b(1). Stretched L. vannamei (PUD) 
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Fig 4. Groove sizes for different grades of 
Vannamei shrimp 

Fig 3b(2): Stretched L vannamei (PU!) Tail ) 	Fig 3c. Battered and Breaded Stretched 
L.vannamei (top row); 

Control L.vannamei (bottom row) after 
frying 
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Integrated farming model for wetlands 
Multi-commodity farming system 

consisting of rice, fish, broiled duck and 
male buffalo was evaluated at the 
Regional Agricultural Research Station, 
Kumarakom under the Kerala 
Agricultural University for productivity 
and income, cropping intensity and 
generation of employment. 

The study' revealed that a one 
hectare paddy holder in Kuttrnod ho the 
carrying capacity of a minimum of 5,000 
fishes, 750 broiled ducks and 3-5 male 
buffaloes in addition to rice. In this system  

paddy is grown during June-October 
season. 

Fish varieties: Fish fingerlings are 
stocked simultaneously in nursery ponds 
near the rice fields. A species composition 
of grass carp, rohu and catla at 2:1:1 at 
10,000 fingerlings per ha is kept in view. 

Ducklings are also stocked and they 
are fed with formulated feed. Spilled over 
feed and excrements of duck fertilise the 
fish ponds. It increases the primary 
productivity and growth of algae and  

higher plants 

Fishes feed on them and some of 
them consume duck droppings directly. 
The ducklings are sold after 45-50 days 
when they attain 2.1-23 kg body weight. 
In a year 5-8 hatches of broiled ducks can 
he reared. l)u k excrements to the tune 
of 9-10 tons are recycled for manuring 
the fish ponds. 

Paddy harvest is done in 120-125 days 
and the fields get inundated offer rice 
harvest, The nursery ponds are broken 
open and the fishes are released into the 
expanded water hod'. 
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