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Abstract
Consumption of Tilapia is restricted due to its muddy flavour and colour. This 
study was aimed to develop ja a d i, a fermented fish product, using Tilapia  
{O reochrom is n ilo ticus) and to determine suitable salt and goraka (G arcinia  
gam bodiea) combination for its preparation. The experiment was arranged in a 
Randomized Complete Block Design with four replicates. First experiment was aimed 
at determining the suitable salt content for jaad i. There were four treatments having 
salt contents o f200 g, 300 g, 400 g and 500 g per 1 kg of deskined fish without head 
while keeping goraka (G. gambodiea) content at 100 g. The most suitable salt content 
was determined according to sensory evaluation results, which in tum was used for 
second experiment, for the determinaron of suitable goraka (G  gam bodiea) content, 
the goraka (G gam bodiea) content was changed as 100 g, 150 g, 200 g and 250 g per 
1 kg of fish keeping the salt content constant. Results for the first experiment indicated 
that the highest preference for sensory attributes was from combination o f500 g of 
salt with constant goraka (G. gam bodiea) per 1 kg of fish. Results of second 
experiment indicated that there was a higher preference for the combination of 100 g 
of garceniá (G. gam bodiea) with 500 g salt per 1 kg of fish compared to other 
treatments. The study clearly revealed that 500 g of goraka (G. gam bodiea) and 100 
g of salt with 1 kg of deskined Tilapia {O. niloticus) fish without head can effectively 
used to produce ja a d i.
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Introduction
Fish is considered as an important food item in the diet of South East Asian 
people particularly as a source of protein. Over 96% of Sri Lankans consume 
fresh or processed fish, which provide an estimated 65-70% of the mean 
annual protein intake (Gunerathne and Samarajeewa, 1994). Morethan 95% 
of the fish production in Sri Lanka is from capture fisheries; the rest is from 
aquaculture (FAO, 1996). The introduction o f exotic fish tilapia species has 
increased the fish yields from 1 kg/ha to 227 kg/ha per year and has contributed 
towards establishment of capture based culture fisheries (De Silva, 1981).
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As Tüapia is produced in seasonal lanks, over prcductísm resuli during. ín 
the peak season and leads to post harvesl losses. Henee, proper appliczríon 
o f post harvesi íechnology is needed to overeóme ihis problem. Direct 
consuinpíion o f Tüapia is resiricted due to lack o f tasíe leading fer a less 
popularity o f  Tüapia among consuméis except ín Diy Zones. Theiefore, 
vaJue added product wirii good physico-chemical propetties coutd be used 
to aitract and encourage people to consume Tüapia as a good proíein souice. 
The jaadi is wet cured traditional fennented fishery product and créales a 
pleasant mouth waíering sensation in our tongues (Weerasinghe, 5991). 
Jaddi is a Tamil word and rts means huge pots. lndian people aiso cali 
T h aad r. In pali h is known as ‘Thadii8 (kariyawasam, 2007). Therefore, 
ibis siudy was undenaken deve-lop a fermented ñsh producá jaadi, using 
Tüapia (O. niloñcus), ío evalúate sensory properties o f  íhe product and 
changas in pH valué o f  product during storage.

Materials and Methodólogy 

Prehminan7 processing of fish

This snidv was carried out at Aquacuhure laboratory. Department o f  Animal 
Science. Faeulfy o f  Agriculture. Universiíy o fP m deo iya , Pieradeniya. Sri 
Lanka. Approximaíely. 300-350g o f weighi and 25cm (froin sh m  lo base 
o f  the caudal ñn) o f  total iength fish w a e  selecied for processing. Pre- 
prócessing inspecrion offish was done to select ñdi wilhout any defecis like 
ctits. bruises, cruises or discolouraíion. The belly area was cut opened and 
the interna! orgarts like digestí ve track. uro-geníiial systems were removed. 
Body cavity was cleaned using clean water. AH the ñns were removed 
except ihe caudal fin. Deheading o f fish were done by cuiting the head as 
can ring the head as a contoured cut wfaich run perpendicular to tthe fisírs 
backbone and then at an angle o f  45 ° manuaiJy. Pectoral bones vréie a la i 
removed along the head. Skinning was done to reduce m cenobial count and 
to remove scales. Final ly caudal fin was removed and caneases were 
washed using clean water. During processing period. coniammarión bv flies 
was never allowed. 0.3 m diameiér and 0.25 m heighi eüay po£s w a e  taken 
and washed íhoroughly by using tap water and steriüizee! by boíling water. 
Goraka (G gambodiea<) was aiso washed and sisrilized wiih boiling water 
befbié usins.

Preparation ofjaadi >
The expenment was arranged in a. Randomized Complete Bksck Design 
with fbur replicares. Salí and goraka (G gasskodssaj) wene nrixed welL, 
produce as curing mixture and packed in previously washed and sterilized
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clay pots in altemative layers o f fish and prepared curing mixture. It would 
be noted that salt and goraka (G. gambodiea) mixture was thickly sprinkled 
between each layers and also the top most layer s of fish and the bottom of 
the container was covered with salt and goraka (G gambodiea) mixture. 
Clay pots were covered by using cleaned banana leaves and tied up with 
threads to avoid any possible contaminations and set a side for natural 
fermentation to proceed uninterrupted for a period of three months.

Determination of suitable salt quantities for preparation o ija a d i

Four jaadi samples were prepared based on recipe given in Table 1. Sensory 
evaluation (colour, flavour, odour and over all acceptance) was carried out 
at the end o f the experiment to find out the optimum salt content to produce 
good quality jaadi.

Table 1: Combination of Goraka and Salt Content for lkg of Fish

Treatments Goraka content 
(g/kg of fish)

Salt content 
(g/kg of fish)

í i 100 2ÜD

t 2 100 300

t 3 100 400

t 4 100 500

Determination of the suitable goraka (G gam bodiea) quantities for 
preparation o ija a d i

Based on the results of sensory evaluation for determining the optimum 
quantity salt for the preparation of jaadi, optimum quantity o f goraka (G 
gambodiea) was determined using treatments as shown in Table 2. At the 
end o f three months period a sensory evaluation was carried out to determine 
the optimum quantity of goraka (G gambodiea).

Table 2: Combination Goraka Content for lkg of Fish

Treatments Goraka content (g/kg of fish)

T, 100
t 2 150

t 3 200
t 4 250

Production  o f  Jaadi u sin g  T ila p ia  (Oreochromis n i lo t i c u s )  and d e term in a tio n
r \f  i f-c n h v .c n * nal  and  .Q p n .w rv  n m n & rtif* £59
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Determination of pH of the final producís during storage

The final product was prepared using the optímum salt and goraka (G 
gambociiea) contents found ¡n the study. The product was storage for period 
of four months at ambient temperatura 27 °C and pH valué of the product 
was determined using a digital Hanna pH meter at one month interval to find 
out mould with storage.

Sensory Evaluation

Acceptability of the product was tasted by preparing a curry ofjaadi samples 
and randomly coded and served to a panel of 30 in-house untrained 25 years 
male and female panellists from Faculty o f Agricultura, University of 
Peradeniyaj Peradeniya, Sri Lanka. They assessed colour, odour, flavour 
and overall acceptability of each sampíe supplied. Each parameter was 
ranked on a 5-point Hedonic seale (5- Like very much 1 - Dislike very much).

Statis tical Analy sis

The nes.ults of sensóry evalúation were ánályzed by Friedman test using 
MINITAB staticai package á = 0.05 and means were separated by múltiple 
comparison. Data refated. to the pH changes were separated according to 
the. Duncán.’s Múltiple Ranges Test (DMRT).

Resalís and diseussion

Détermmatioti ofsuitable salt content

Result reve.aled that there was a significant deference (P< 0.05) fóf taste
-.fi i

and overall acceptable o f  treatment T having 5-00 g goraka (G gambodiea) I 
(Table 3). T, containing 200 g salt and 100 g goraka (G gambodiea) was¡ 
the leást preférred oñé. Theréfore, 5:00 g salt level was selected as the, 
óptimum s'alt. level añd used for the next experiment to determine optimumj 
goraka (G gambodiea) content. Weerasinghe (1991) reported a different. 
finding for prepanation o í jaadi from marine fish that 100 g o f salt could be} 
used for 300 g o f fish. Salt to fi‘sh ratio. for Tilapia Jaadi was l.:2.while 
Weerasinghe (1991) used 1:3. salt to. fish in his study to have a good qualityl

i.
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Table 3: The median valúes fo'r determination of suitable salt contení
v *

Treatments
Median Valúes

Colour Taste Odour . Texture Overall 
. acceptability

T, 2.70a 3;0a 3.2a 2.93a 3.0a
T, 2.20a 3.0a 3.0a 2.56a 3.0a
T » 3.30b 4.0ab 3.3a 3.00a 3.0a
T4 3.59b 4.0b 3.5a 3.10a • O

cr

Note: Median Valúes in columns with the same letter are not signifícantly different (á = 
0.05).

Determination of suitable goraka (G gam bodied) contení

Results indicated that there was no differenee (p>0.05) for eoloiir, ódour 
and texture o f treatments (Table 4). Taste and overálí acceptability o f 
treatment T5 having 100 g goraka (G gambodied) and 500 g salt were 
significant from other treatments at á = 0.05. Theréfore, 100 g goraka (G 
gambodied) was selected as the optimura goraka (G gambodied) contení 
resulting premiiim quality jaadi. The final jaadi sámples were prepared 
with 500 g salt, 100 g goraka (G gambodied) and 1 kg o f deskined Tilapia 
without their heads. A similar result for jaadi was reported by Weeerasinghe 
(1991). Furthermore indicated that 100 g goraka (G. gambodied) could be 
effectively used with 1 kg of marine fish to havé very good quality jaadi. 
Result further revealed that goraka (G gambodied)'- fish ratio for both s'tüdies 
was 1:10..

Table 4: The Median Valúes fór Determination of Suitable Goráka Gontent

. Treatments
Median Valúes

Tasté Colour Ódour Texture OveraD
acceptability

T, 4.0a 3.75a 3.75a 3.62a 3.75 a
T, LO O a 3.25a 3=25* 3.37a 3.50 a
T , 3.0b 3.50a 3.50a 3.37a 3.50 a
t 4 2.0b 3.50a 3.50a 3 ..12a 3.254

Note: Sums of Ranks in columns with the same létter are not signifícantly diffeféht (á = 
0.05).

61 Productian o f  Jaadi u sin g  T ila p ia  (Oreochromis n i ló t i e u s ) - and d e term in a tio n
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Changes in pH valúes of ja  a d i sam ples stored at ambient 
temperature 27 °C

pH level of jaadi samples did not changed significantly (P> 0.05) for a 
period of 4 months (Table 5). It proves that there are quality changes in 
prepared jaadi during storage especially growth of harmful microorganisms 
like mould. Goraka (G gambodiea) was used as a souring agent for this 
experiment because it contains gambogic acid, which helps in preservative 
action by reducing pH (Amarasinghe and Jayaweera, 1994). Further it acts 
as an antimicrobial agent retarding the microbial growth due to forming acidic 
médium. Pathmalatha (2001) indicated that pH of goraka (G. gambodiea) 
is around 4 and it can inhibit undesirable microbial growth. Weersinghe (1991) 
indicated different results for pH in marine jaadi that was around 4.2. This 
difference may be dué to higher salt content used in this study. The 
remarkable feature o f this study was that there was no any mould growth or 
bad smell iri jaadi even after 4 months of storage.

Table 5: The pH Valúes during Storage

Months pH Valué

1 5.08a
2 5.06a
3 5.09a
4 5.07a

'i
i

Note: Sums of Ranks in columns with the same letter are not significantly different (á = 
0.05).

Conclusions
*

The Premium quality jaadi could be prépared by using 1 kg of deskined 
Tilapia (O. niloticus) without head, 500 g salt and lOOg goraka (G. 
gambodiea). There was no change in pH level of stored jaadi samples for 
4 months period at ambient temperature 27 °C.
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