CHAPTER 4

RESULTS AND DISCUSSION A

4.1 Chemical Composition

al, JJhor Bahru) and

B SMBen@am,

Johor), and pond C (Sungai Buloh, Selangor) wereglisted in Tablg 4. al‘ris-ﬁggmples

4 X
from Pond A and pond C were fed by fish peIIWIe CW m po@B were fed

with chicken offal. Generally, protein, fa M content farnl-(ﬁ";:d samples of

tfish.@nversely, moisture
content of wild-caught catfish sh G@the samples (80.93%)
indicating that it contains mor than d-r @atflsh

Table 4.1: C % Comp(p f,‘W@ught and Farm-raised Catfish

Chemical composition values of wild-caught (Sunga

farm- raised catfish from pond A (Lanchang, Pahang), p

catfish were higher in percentages tharm ild- caught

9)

Parameter | Wij %ht ] - - % Farm-raised sample
(%) $ . &
\ - gnd A \ Pond B Pond C
80.9 ®+0.69 70.40% 65.39" + 1.46
05 N 1.81
15.59 0.81 20.94 " 16.84F +1.72
1.45
4.96 5.3’?"’B +0.42 6.59 A+ 3.108+0.30
172 N 1.28
1.27° \‘983 " +0.07 1.35%+ 1.32%+£0.05
0.03 0.08

: Regarding results from Table 4.1, the values are mean * standard deviation (SD)
t

he mean (n=12) samples and are significantly different at (p<0.05).
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Moisture content of wild-caught samples (80.93%) was significantly (P<0.05)
higher in value as compared to the farm-raised samples from pond A (75.03%),?@
(65.39%), and pond C (70.40%). Ukagwu et. al. (2017) reported that ex@%&uses
including catfish habitat, lifestyle and feeding source influenced the e content
of catfish. Several studies stated that catfish muscle, moisture, and ash content
decreased in values with an increase in fats and protein conten We versa (Shahid

e

et al.,, 2019). The increase in moisture content is due to ing'fat and protein

contents in the fish body (Shahid et al., 2019). ‘\d
Y
amples of catfish l@%pond

en@ r (@5%), and

were hiﬂher an wj@zaght catfish
samples (15.59%). Among these sam&aish caug m @‘B were found to

have the highest protein percentag@Sthe sign\tangdi @\ce (p<0.05). The feed
j y N

of chicken offal may contribute%;h p|%tein ntent iq?tfish obtained from pond
N ﬁf W
n

B. According to OmolY. co-r rchers @), chicken offal contains
approximately 65.8% % d this

d &
content in catfish fi QKth chicT \‘f&l n thgudy (Omole et al., 2006)

On the other hand, protein content in the farm-r
A (Lanchang, Pahang) (15.59%), pond B (Si

pond C (Sungai Buloh, Selangor) (16.8

ata :sés@le current finding of high protein

From Tahle 4.1 the co@( of farm-raised catfish from pond A
¢
(Lanchang, Pahang) and jpond (S‘n ng'Renggam, Johor) is due to the types of feed

N
given W% t brah.pe {and ch{a?en stomach. In another research of wheat bran

pall&&chicken stomach ar (%H in fat content with the percentage of 5.5- 5.6% and
.X3% respectively (Koirala et al., 2017; Raghu Babu et al., 2018).

: This statement may support the present study finding that the fat content of farm-

ised catfish from pond A and pond B were higher than catfish fed by pellet only which

is catfish from pond C. As result, catfish pond C (Sungai Buloh, Selangor) has low fat
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percentage of 3.10% due to the fish pellet having balance and least content of fat for
preventing excessive fat deposition in the liver can decrease catfish health and

(Steven Craig, 2017). These findings showed that the types of feed given{to rm-
raised catfish are highly influenced by the fat content of the catfish caugﬂ&ild-caught
catfish are normally algae- and detritus-eating organisms. Therefore, theflow-fat content
of those wild-caught catfish is probably due to these eating habitsFurthermore, the
more lipid deposition in farm- raised samples adipose tis ablr due to lack of

moving of catfish in the earthen pond may also contri to t W(:‘ontent in

those catfish rather than wild-caught catfish. ¢ ' .@T
Ash content was significantly (P<0.05) hi the farm-raised (@E%) than

(1.27%) in the wild-caught samples respecw d m-ra@dvsjamples asa

good mineral source nutritionally. Fis!\h’xat was ed@%atfish from pond

C usually balance content of mi for maﬁn%g ﬁ\sh health from bone

N
mineralization, skeletal deforr%nd fﬁ1 erosion of@n-raised catfish due to
mineral deficiency (Lall & @SJ!L . Comparison between the farm-raised and
S hi

wild- caught samples %

F 5 b o &
recorded in the faKsed san]O \v&u e higg.}evels of moisture were noticed in the
atfl &

wili samples 2 . :l c.)(-’
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4.2 Fatty Acid Composition

The profile and percentage composition of up to 25 different fatty acids Mi;j
from the wild-caught and farm-raised catfish oil were presented in T bqu The
composition of fatty acids such as palmitic acid in wild-caught catfish samples was
higher than farm-raised catfish from pond B and C while low cj‘%;c and oleic

acids. Regardless of the diets, docohexaenoic acid and lingleic ere the dominant

polyunsaturated fatty acid (PUFA) detected in farm-rai

pond B (29.26%) and C (29.29%) higher than wil ht sample/but from saﬁple pond

h WIlets from
pond A (4.51%) and pond C (31.85%) respectlvelyEOIelc cid fin fagm- ratSedqh-om

Y-
b attribu@’to the type

f speQ n-3 fatty acid

A (10.84%) was the lowest. The high content of IC aci

of feed fed to the fish. Few studies statecﬁs\ﬂher c

such linoleic acid and docohexanoic acid A) ay C

onte
int‘:&Q of ‘fishy’ flavour

of cooked fillet (Meadus W. J et a 13; N anq_'%’t&.tl 2021). Based on the

statement and this study fatty posi re It pr that commonly people do
not like catfish due to _hav nlﬁcfntly 1 h@our as well as mackerel and
herring. Dieting of fish ad aj r eff the @y acid composition of lipid (Satoh.

et al., 1989). For m , fish }ed a diet hlg mega -3 fatty acids will have a higher

proportion of w fatty aci thelugmd than fish fed a diet high in omega-6 fatty

acids. Thi se the type ofifatt ds that fish consume is incorporated into their

lipid. <</ 4 s \/V{'
N
N



As in Table 4.2, DHA content in farm-raised catfish from pond A (4.51%)
significantly higher than other sample may cause the catfish pond A live in waw
are rich in algae, which are also a good source of DHA. This means that ¢ 1\ve a
steady supply of DHA in their diet, which contributes to their high Ie@Nthis fatty
acid. Y.

Linoleic acid was one of the dominant polyunsaturated fatt s in farm-raised

sample of catfish which can prevent insulin resistance r}; Alpha-Tumor

Necrosis factor (TNF —a) level and possibly by enhanci ipo cw while the
®

ish dueto the/fed s&@ was

aﬁ tis d@?)nstrated
to be a predominant source of oleic acid. V 0\

oleic acid was another major fatty acid in farm- raise

from chicken offal (Clarke, 2004). This is not s



Table 4.2: Fatty Acid Composition of Wild-caught and Farm-raised Catfish

¥-Linolenic acid
(GLA) (CIs-6,9,12)

112>+

Fatty Acid names Wild- caught Farm-raised samples (%)
sample (%) Pond A Pond B
4 : '
Dodecanoic acid 1.554+ 1.53A+ 0.088+0.00 07108
0.02 0.01 0.003
Tetradecanoic acid/ 3370+ 3.13B+ 0.62% £ 0.66" +
mystric acid 0.02 0.02 0.01 0.008
Myristoleic acid (cis-9) 23280+ 0378+ 0.12*+0.01 0.11% +
0.02 0.02 0.009
Pentadecanoic acid 1.00A £ [.12A+ 0.445+£0.0 0318+
0.02 0.01 0.008
Palmitic acid 24058; + 19.658 + 145+ j 12350 +
Palmitoleic acid (Cis-9) | 5.645 £ ) '
0.02
Margaric acid 1.154+
0.00
Cis-10-heptadecenoic 0.21%
acid (cis-10) 0.00
Stearic acid 8.398 +
0.01 .
Oleic acid (cis-9) 20.848 + )
0.06 .
Linoleic acid (cis-9,12) 130461i> * )
Arachidic acid 0.28°% 1
0.01 .
0.698 +

I\

Gadoleic acid (cis-11) 0.898= 0.01 S0
A-Linolenic acid A&BO“ +0.01 T.62A =

(C1S-9,12,15) S 0.01
Heneicosanoic acid \3‘0.543 +0.00 0.836;+
Cis-11,14 eicosadienoi 10.718 4010 £

acid (cis-11,14) 0.01 0.03
Behenic acid \ T.006+0.03 O.g%“zi
Cis-11,14 &‘ 1.00° 0.02 0.830 £

eicosatrienoic \ 0.01

acid (cis-8,1144)

Erucic acid (c 0.184+£0.01 0.& g;-:l:
i 0.61~£0.03 0.16° %

id g 0.05
0.64% +0.02 1.188 %

0.02
0.238+0.01 0.01* +

adienoic acid 0.00
0.188+0.02 0.188 £

0.00
0.13“+0.01 0.13* +

0.04
ocosahexaenoic acid 0.233+£0.01 0.07%‘31i
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4.3 Texture Analysis

Regarding Table 4.3, wild-caught and farm-raised catfish flesh were

for their texture profile analysis by using texture analyzer (Basmal, 202%). ’Har,

a measure of force to compress the catfish fillet between the flat;

eb{ ined

ness is

lindrical probe

during the first compression was significantly greater for the coo% -raised catfish

from pond B than cooked farm-raised from pond A,

Cohesiveness was measured as the ratio of the positi

compression to the positive force during the first co

Springiness was defined as the ratio of the time o

area of catfish fillet to the second probe reversa

the start of the first area and the first pro

N

r l.

ressi

nce from the Start o’f

Y-
nce or the@*e between

b 4
er th

{

X

of catfi

S

A

S@f \zv&gxfm (ﬁsm-raised Catfish

=

d-caught catfish.
ing the second

s )
e a{@-les

n}esecond

Parameter r -r@samples
4
P‘) Q\ Pond B Pond C
Coolfd Raw~.€€ooked Raw | Cooked] Raw
Hardness ot° B 6.28° 489~ | 3.18¢
] 3;1& +0. \')6;64 +048 | *0.01| +0.01
_.O.Jﬁ. +0.01
. {
Springiness | 0.7 0.62° 847 10.695%" | 0.824 0.64% 0.83* |0.86
+0,08 [#0.061 | +D0.03 4 +0.02 | +0.07 | +003 |*0.02
AN, S O ‘
Cohesiveness . 494%1) 0.59° 0.564 ] 0.53 0.5348| 0.54™ |
: % +0.00 | +0.03 | 006 | +001|+005
Chew, & f 1.98° 3.09 2.14° 3.27° | 1.55°
+0.38 +0.02 | £0.55 +0.05| £0.03
Aen 0.17° 0.17°° [ 018" | 018" | 0.3%
+0.03 | +£0.01 | £0.03 | (o4 | £0.02

N

31



Raw wild-caught sample showed the hardness (6.03), cohesiveness (0.47), and
resilience values (0.18) that slightly higher (p<0.05) than cooked wild-caughtw
flesh while the cooked farm-raised catfish from pond A and pond C @ had
significantly (p<0.05) higher than cooked wild-caught sample. ience is a
measurement of quantity; sample deformation recovery rate is seen mfterms of speed
and power. The resilience value is obtained from the comp rmtween the area
before the peak and the area after the peak in the first comp ?R.es'lience describes
the product's ability to return to its original position immediately M‘ncing the
first compression before the second compression occurs®sI he resilien va‘u&@‘z;lso
greater in raw farm-raised catfish than wild-cau les. HO : the:@ggsiveness

value of raw farm-raised catfish from pond W d Cv\/ere 'ghtly@}; than wild-

caught catfish samples. The residual Siveness was a rea@ raw farm-raised
samples than wild-caught. CO \T ,<\
':' y N
Springiness value was hi i okeﬁ wildseaught farm-raised catfish from

&

raisg‘ fish raw samples, indicating

pond A, B, and C than Wil(ﬁ}anj ar
cooked catfish sample% ring t‘)‘ gy} éon@ession better than the raw catfish
sample. The residu ingineis \“W S sta
greater in the bath coeked wi t are:ja'}f farm-raised catfish. This indicates that
¢
the added Ei&)yldm cQ ufds(é—s%lted in the flesh being less springy. The
\
r:in thé?

chewin% wag’” gre

cooﬁ&(fish takes longer to@ﬁ and has slower breakdown during chewing.

ized to the fillet thickness was also

ooked farm-raised catfish. This indicated that

\e texture analysis result showed that farm-raised catfish are more firm and not
asy to mash especially after cooked as they are harder, springer, and chewy than wild-

aught catfish.



Based on Table 4.3, the small letter indicates raw catfish sample while capital

letter is used to show cooked catfish. Values in table are mean * standard deviati

of the mean (n=24) samples and are significantly different at (p < 0.05). (’}

4.4 Sensory Analysis q

According to Table 4.4, the sensory evaluation results o ~caught and farm-

)Qiheﬁan (n=12)
samples and are significantly different at (p<0.05). he table showe ur va'ige of
| &
wild-caught catfish samples particularly on ‘gra: were recorded 1ghes€?hhile for
? 4
jsecl catfish. Th@éﬁnition of

a hintvof leafy green

raised catfish showed the values are mean + standard d

attribute ‘muddy earthy’ were slightly lower tha%rm-r

‘grassy’ odour attribute has mild, sligh@‘y
vegetable (Martine van der Ploeg, 19“ att%g u(.iithy’ was defined

smells that may be described as fi : sa-lilae%yk ana’;q%‘st likely natural smells
o%

and some species of aquatic aoo'q\ eteﬁ%l}-g“r@ae are generally indicated
as sources of muddy odour Wral Wfters. hl se isms can produce the muddy-
smelling compounds g%\ an%ﬁaj;‘s

wild-caught catfis@% Iowtr muddy ea%

. . N
flowing water, er rs,white fafm-raised catfish live in stagnant water.

4

Wast aquaculturg i n(:g\&eﬁving out of the pond resulting in the muddy
Sk e
earthy.

0 the latter fi{h. C‘garly, if not by chance it implies that the culture

/4

¥

rneol (Persson, 1980). Therefore,

YoE

dour than others due to fish living in

NG
enw nt may influence the\‘;aour of fish evaluated by consumers. Johnsen & Carol

%W (1990) indicated that aroma (odour or smell) gives an indication of the degree

dttraction or repulsion of consumers to food substances.



Consumers of a seafood-based product are attracted or repelled to it by means of

its odour. Pleasing aromas attract consumers while irritating odour repel

(Agbolosu et al., 2014).

]
O

Table 4.4: Sensory Evaluation of Wild-caught and Farm-%d'Catﬁsh

A
Farm-rais

Attributes Wild-caught
on
Odour Grassy 11.225 £ 10.795 £
1.67 0.88
Muddy-earthy 2.878+0.93 .8
Appearance |Colour on top (Light 11.554 %
to dark) 0.54
Underneath (Brown 9.39A
to grey +1.8
Black threads 0.94+£0.73

Juiciness

Moisture release

Moisture retention

Pasty/ Soft

Texture

Firm

Fibrous

Flakiness

Taste

Charred
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=== \\ild-caught Pond A e=@==Pond B ==@==Pond C

Boiled-potato :

14 {
Metallic Muddy-earthy
12 -

10
8
6

Sweet Colour on top (Light...

Charred Underneath (Brown...
Flakiness Black threads
Fibrous Moisture release
Firm Moiture retention
Pasty/ Soft

Figure 4.1: Qualitative Descriptive Anal@een Wi’i-cau htfan g
P 4

raised catfi X~
\ N
NS

Colour is an important factor acting consunies. acc@ﬁaility. In general,

the values of colour for both farm-raised and wi ﬁtig?xc i ere slightly different

S
for attribute descriptions of ‘c top') ‘colourund th’, and ‘black thread’.

&

The sensory attribute of ‘co mhtop’ fe -raise m pond A and B was darker
L th

than wild-caught sam@ esults i stddyﬁide indications that the culture
environments do no%tivelyl 4 colo"g' fish meat. There are several factors
that can influer\mcolo \Esh, incldding genetics, diet, water quality, and
lighting. Diet %so a ct:.(%, {;%&Qn pigments or nutrients may be required for

o
certain %Ekto dWMopat' et al., 2011). Water quality, including pH and
Y-v
tem@e, can also play a rolg%n coloration of fish (Akhter, F. et al., 2021). For
\
eE , some fish produce darker pigment in acidic and warm water, while others
u

ce more yellow pigment in alkaline and cold water.

6 Furthermore, farm-raised catfish often have darker colour than wild-caught

catfish because of their diet rich in protein such as soybean and grains also usually living
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in crowded conditions. Wild catfish, on the other hand, are typically fed a diet of insects,
worms, and other small creatures, which gives their flesh a lighter color. They a?ﬂd
to have less muscle fiber, as they do not get as much exercise. (’}
The darker color and black thread look of the farm-raise h is not
necessarily a bad thing. In fact, some people prefer the taste of farm-raiSed catfish over
wild catfish. However, it is important to note that the darker color andwblack thread look
are not indicative of the quality of the fish. The flesh of bot 'Yﬂ;d and wild catfish

can be equally delicious. ‘\d
@

As in Table 4.4 indicated, ‘muddy-earthy’ a of farm-rai

pond B was higher value than farm-raised catfi cfa
This showed the specific characteristics ofw dB nV| ment,ébludmg factors

such as low water quality, presence of ic/matter, or tia <<nges in microbial

activity, could contribute to the dlf@e in odoxt\(v en '@}*B and other samples.

This could be attributed to t %0 gturlt and on of the diet eaten or

provided. Catfish in the wild_hav he] fora What they need farm-raised

catfishes on the other Id have to eh hat is being provided. Flavour
& vl
m at h
i

considers all the mjnds r ﬁ.&aste, the interaction between these
compounds andathe

than its wil erpart. Th eago%%(?r varied flavours in both fishes cannot be
explam@he‘fo te ?f thlsQBrk. There may be the need to further investigate

Y—-
the WAcal compounds in thK shes to establish the bare facts.

Q Farm-raised catfish from earth pond A, earth pond C and wild-caught catfish
ere less intense in moisture release than those obtained from earth pond B. It indicates
that catfish from pond B produces a juicier taste than the other three samples as moisture

36
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release attribute was evaluated upon chewiness of the product. On the other hand, the
moisture retention of farm-raised catfish from earth pond C was the highest amw
other samples. In this study the texture attribute of earth pond-raised @ was
revealed as less firm, softer, and flakier than wild-caught catfish. The fﬂ‘k attribute
of wild-caught samples was given a higher score than farm-raised caRb'y the trained
panelists. The differences in firmness ratings were attributed t eMsuch as the lipid
content and amount of exercise. This is probably the impo faetor tp high degree of

liking for wild-caught catfish. ‘\d
@

Wild-caught catfish were the least sweet taste ore metallj as]e @earth

et% e to{h?~ presence

uraloinw menté&v as iron and

fish’s fle d 1 Lfb a metallic taste

pond-raised samples. Wild-caught catfish can
of higher levels of minerals and metals in thei
zinc. These minerals can accumulate N%

(Kasumyan AO, 2019). Additionalc,stfish are\w t f{@*on a wide variety of

prey, including crustaceans, m Jand (ﬁher fishuwhieh.can also contribute to the

-=9

\m &
metallic taste (Kasumyan ‘Qi 2001). 1a e tfisr‘léq“}the other hand, are typically
S

raised in controlled en\%

4
of minerals and n;@the ﬁi \UJI ng Ir@der taste.

and a

D

fe ;ﬁee@)diet, which can reduce the levels





