CHAPTER 2 Y~
LITERATURE REVIEW A
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2.1 Worldwide aquaculture and African Catfish farmed inWsia.

T

In  Peninsular Malaysia, these species name ar'as‘ Hemibagrus,
Pseudomystus and Pangasius may be found in aquatic bodies ( : (Mo@ et
N
al., 1983). Despite increased demand, wild fish | ave remaine ngaer the
4

previous three decades, even though fish is a VWrce 00 FAO%\_QEG). As a

result, aquaculture promises a potentia% inabl%\ option to <gﬁ\c}essing rising

demand for fish and fish product (Dauw, 2013). Th mbel®species apparently
5

\3 K'Y
80 awith i shecs.’;émounting for 362 of the

cultivated or previously farmed gl

@
totals ((FAO), 2016). Carps, ti salmonyand tfigh are,the most cultivated finfish
in the world (FAO, 2014). catffh (Swburus ), Channel catfish (Ictalurus
g
puncuatus), Striped ca angasi nhtqil/ us), and African catfish (Clarias

t ishes@rth respective percentage contributions

gariepinus) are th’@@t cuI‘Jre\r



Table 2.1: Freshwater Fish Species in Peninsula of Malaysia Aquatic Bodies

Species Location Total length (cm) Weight (g) r
range
Asian Redtail Perak 20.5-45.0 70.0 ;
Catfish (Hemibagrus
nemurus)
Asian Bumblebee Negeri 70.2-14.8 4.0-32.0
Catfish Sembilan
(Pseudomystus
siamensis) y
Pangas Catfish Perak 81.0-38.0 80.0 —585.0
(Pangasius ?
pangasius) !
Shark catfish Selangor 37.0 540.0 -4500.0

(Pangasius nasutus)

Walking Catfish Pahang . 3-94
(Clarias batrachus) I C—g?'
Broadhead Catfish Pahang . 0.0 —2%0.0
(Clarias b &
macrocephalus) \ N
African Catfish Selangor 35.

(Clarias gariepinus)

urce; hsin et al., 1983

h\&;ﬂ? %ch in land and marine
, mollusks, and @lc plants (FAO,2017).

mesalarps were intensively farmed
L)

N
@505 semi-intensive cockle and

Malaysia's aquaculture indust
fishes, diadromous fishes, crustac

Malaysian aquaculture dates to

in mining pools (Liongget al. z 88). H

freshwater fish raisi er uIt nds“ his’industry has grown steadily, with a
total production & nnes in ZO@iced at a wholesale level of 3,296,463
Malaysia rlng 937 (patlccpmms (seaweeds) have historically dominated
aquacul uctlkat a ys ontrlbutmg for 51.5 % of overall aquaculture
prom 2015. However than 30 finfish species are farmed, with African

; making for the majorlty and red (hybrid) tilapia, sea bass, river catfish
g

asius sp.), and red snapper providing for the remainder (DOF, 2016).

0 Catfish output tremendously increased from 0.83 % in 2008 to 17.73 % (83,727

tonnes) in 2009, causing Malaysia to be the most productive finfish species producer.
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However, the trend in catfish production showed a decrease between the year 20009 till
2013. Overall production fell significantly from 83,727 tonnes in 2009 to 63,20%
in 2010, with the trend extending until 2013, when it slightly increas@then
declined again, until rising marginally in 2015 to 50,683.12 tonnes. Thé'%’\d downs
in African catfish production during this time had an impact on the overall aquaculture
business in the nation, and one of the reasons might be the r'e%b'ectious diseases

C. gariepinus, commonly known as African CatfiShpis a n n-wh species

(Dauda et al., 2018).

"X
in Malaysia that was imported from Thailand throu aculture e}n i@ﬁ and

1989 (Csavas I, 1995). The earliest record of C. gariepinus cu jom'in I\@sia dates

\'
d pu‘duc n has éagivly increased
3,Yéfbnnes in 2009 to

to 1987, with a yearly yield of 6.46 metric t

since then. However, overall output significantly
63,206 tonnes in 2010, with the trer&stinuing 31
N
and then sank again, until risin ally I’I!I 20150 50&%%.’12 tonnes.
&
, N
C Y" > &

\
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Fig\ﬁ?e 2.1: African Catfish Diagram

utritional Content of African Catfish

0 The study characterizes the biochemical composition (proximate chemical

composition, energy, amino acids, fatty acids, cholesterol, and mineral contents) of
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African catfish’s fillets to collect the nutritional data this species (Rosa et al., 2007). A
study of cultured and wild C. gariepinus samples showed that the cultured tlsswﬂd
greater levels of crude protein and carbohydrate content, whereas the wild a\ had
higher levels of moisture, ash, and fat. The moisture content of fish is tha‘kwmportant
component (up to 80%) of the edible sections of seafood. Typically, oil and water

concentration combined is around 80%. Fresh fish has greater \%amntlon. Moisture

content is often inversely related to lipid content of wild sa .06,1 0.04) than the
cultured sample (73.22 £1.62) (Rosa et al., 2007). T oistu .Emlgdvalue was
obtained by (Osibona et al., 2009), (Ayinla, 1993), iyi et ali, 2012), #ng@eloja
et al., 2013), were 76.7%, 72.2%, 75.7%, 54. 519 ivel)@~ in Table

2.2. \ 4
S s

Table 2.2: Moisture t Re gi"\éultured Catfish

Parameter Wild sam u\tured mpl Reference
Moisture 3.2 S/ (Isangedigh et al., 2017)
I ‘%\ (Osibona et al., 2006)

754
c 7 vj | (Ayinla, 1993)

2 3 (Adeniyi et al., 2012)

5 C}' (Ayeloja et al., 2013)

&\ -\3 (}% 33.9 (Emmanuel B. E et al., 2011)
N AIVARS
g@oprlate oftion Yf'dletary protein to include in the diet of farmed

catfis ends on a variety of@cumstances but employing high-quality feed material

‘éing at least 24 % protein for rapid development and good food efficiency is

itical (Robinson & Li, 2012). Isangedigh and co-researchers (2017) reported the crude

protein concentration in cultivated C. gariepinus was greater (57.19 + 2.80) than in the



wild (42.68 + 1.03). The protein concentration of cultivated samples in this investigation
is greater than that reported by (Emmanuel B. E et al., 2011) and (Ayeloja et al., .
Furthermore, the protein content of the wild sample measured in this study @\sathan
that reported by Ayinla (1993) and Adeniyi et al (2012). This is in ad 0 the fact
that the cultivated samples were fed a commercial diet containing moréghan 38% crude

protein throughout the experiment. The findings of this investigation confirm the

findings of (Onyia et al., 2013), who found a significant difference in crude protein

content (P<0.05) between the wild-caught and farm-rais C. gari

| ]

|
g
Table 2.3: Crude Protein Results of and Cultured Catfish~
<N\ oY

Parameter Wild sample (%) Cultured sample (0@ . R nce

Crude protein 42.7 | san etal., 2017)
68.9 5 ic Adedayo, 2019)

19.6 " Q}(Osibona et al., 2006)
16.4 - 4 A~ (Ayeloja et al., 2013)
20.8 \ &0 (Adeniyi et al., 2012)
- 254 < (Emmanuel B. E etal., 2011)
(,jz 1 §
d u-j ‘&
However, M Mnd BL‘rt ed tha fat content of fish including catfish

significantly marg than moi : tein(a)wd mineral content. While the highest to
a\ 0
protgif or

ter nt?t corde@_iﬁ less than 3:1, the highest to lowest fat values

observew e thaft

lipi 4 +0.71) while the e@v\/ated samples had the least (18.01+1.0). This finding
co\?cts the data obtained from (Michael and Adedayo, 2019) and (Onyia et al.,

), who found increased lipid content in cultivated samples. The current lipid study

61.0 60.0\ &(@ wu et al., 2017)
50.2 (,) 483. ? /_(@nyia etal., 2013)

fHo ul, 2009). The wild samples contained the most

esults contradict those reported by (Ayinla, 1993), (Michael and Adedayo, 2019),
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(Ayeloja et al., 2013), and others (Onyia et al., 2013). Onyia et al. (2013), on the other
hand, found a significant difference (p<0.05) in the lipid content of wild and cuw
C. gariepinus. This is comparable to the current study. The increased{lipid “fevels
detected in wild samples reflect the availability of a range of fat and ﬂNph dietary

items in their immediate surroundings, which they successfully explm able 2.4).

@

Table 2.4: Fat Content Results of Wild a u z d iatfish
Parameter Wild sample (%) Cultured sam 0 t Reference

Fat 19.4 18.0 sangedigh e al--2017)

15.9 1 (Michael f\gdayo,
201
1.18

8.7
- b 4 Ayinlay1993)

2.1 (Ayeloja-et al., 2013)
TN

5.08 \; (quet al., 2013)
13.9 - 0\ (Qgrz iyi et al., 2012)
- ona et al., 2006)

@

1.15 \)
Ash is the inorganic chemicaEs' ue phat remains w sample is burned, and
q
it is primarily made of mental"exides. Ash i ly c tuted of salt and inorganic

chemicals and is used im-the Roximatelstud 'b@al materials. It includes metal
ired fD

salts, which are requir ion-we@ ad.i@j.es such as sodium, potassium, and
calcium. These t@ral <!an ound @tfish fillet. The ash content of farmed

samples was be greate }54 £9) 5) than that of wild samples (9.12 £ 1.21).

/4
LON

(Isangedi

N

., %‘0 i significant differences (P<0.05) between wild and
cultivﬁd ples, whi is{:o&)@ént with the findings of (Onyia et. al., 2013). An
\

i cﬁ@ in ash content for cultivated C. gariepinus may be linked to the feed quality
:‘%v H

iIded to them during production, which is rich in nutrients such as calcium,
Qﬂassium, and phosphorus.
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Table 2.5: Ash Content Results of Wild and Cultured Catfish

Parameter Wild sample (%) Cultured sample (%) Refere
Ash 9.12 17.3 (Tsangedigh ‘%17)
9.23 8.50 (Michael & Adedayo, 2019)
2.03 - (Ayelo ., 2013)

2.30 2.09 (W al., 2013)
1.23 - ng et al., 2006)

Carbohydrates are a type of molecule that includes s, S rwli lose, and
Yv
the most ho&caganic
ratKrﬁa oughjgz;eparated
Yv

le p@\rtio ugars.é}} starch as an
energy source for catfish and other sirr@ached ani (R nand Li, 2012).
Cultured samples had a greater car%rate cﬁh}gﬁ(gw ‘@S) than wild samples
(7.35 £ 2.53). This differs from%rt of%mm uel et(lg‘:z\ZOll). A higher Carbon,

Hydrogen and Oxygen val 'EUre, ind‘iéa%that the metabolic energy in
the feed is being used effiei t ' 0’
s ¢ &

The two gro differ (io i ly i@eﬂms of fibre content and metabolic

other chemicals that are closely related. They are o

substances in nature (Robinson & Li, 2012). C

into an indigestible fraction (fibre) and a ‘@iges

energy. In the wild, ing i ltroII di‘fhis may have an impact on the quantity

¢
of nutrition &sayle tq fish i thgir @ ral environment. Thus, quality feeds fed to
N
cuItured@ms ndi ‘ke a d‘i‘f@rence (Suttle N, 2010).
X
S
2._1:\tty Acid Composition of Between Wild and Farm-Raised Catfish

Fatty acids are chemical molecules made up mostly of carbon, hydrogen, and

oxygen. Fatty acids are categorised into three types based on the amount of double
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bonds: saturated fatty acids (SFA); monounsaturated fatty acids (MUFA), and
polyunsaturated fatty acids (PUFA). PUFA contain two to six double bonds,

have one double bond, and SFA have none. Some of the PUFA found in @}vital
to humans, such as alpha-linolenic acid (commonly known as ALA; n-3) and
linoleic acid (18:2 n-6). Essential denotes that the fatty acid must be obtained by humans

through diet. Most animals and humans have enzyme syste Me of converting

alpha-linolenic acid and linoleic acid by lengthening the ¢ ain 1nd adding extra
double bonds. As an example, alpha-linolenic acid can be'éenverte tw:antaenoic
acid (also called EPA, 20:5 n-3). Despite some biosy iC generatio ug@; in
mammals (including humans) and marine f?;,p majofit PU%‘Tin these

individuals comes from their food. \, 0\ é\‘r
Foods containing EPA also \ Iuda different els @the derivative’s

Docosahexaenoic acid (DHA, 22:6ﬁ%and Do\pe?ta @cid (DPA, 22:5 n-3)
;h"" y N

(Whelan & Rust, 2006). DPA i atty g’:id that ean @Jnd in trace quantities in
animal lipids (Nhu, 2003). \ §

Fish and fish oils@.EPA“l??‘!ﬁ'(ﬁ@nd fish oil are the highest origins
of EPA and DHA). B%is thel \x alen 6<.fjtﬁe two fatty acids EPA and DHA in

fish, with levelsytwo tor fivesti ?her tréf’/EPA (Whelan & Rust, 2006). Linoleic
i de

and alpha-llgi%aud 1‘ Fi) ch;b%
invth

"
chain P% e form o chidmgl"c Acid (20:4 n-6), DHA, EPA, or DPA in a low

propertion in almost all fishes. B%duse of this low proportion, it is perfect for increasing
N

saturated and prolonged to generate long

t nt of n-3 long chain PUFA in the fish's body composition (Pan et al., 2013).
G result, the fish need consume n-3 long chain PUFA.
The fatty acid composition of Clarias gariepinus in fresh fillet differs
significantly between wild and cage culture (Abiodun-Solanke et al., 2016). 14 fatty
13



acids were identified in the wild species, while 17 fatty acids were identified in the cage

cultured species after measuring them against a 37- congener fatty acid methyw

standard using gas chromatography. \
The fatty acid profiles revealed that stearic acid (C18:0) was theﬂ*saturated

fatty acid in C. gariepinus, which was consistent with the findings oRckman (1989),

who discovered that stearic acid (C18:0) was a critical metabglit?h*ish whose level
was unaffected by food (Abiodun-Solanke et al., 2016).7Cis-10-Heptadecanoic acid

(C15:1), the primary monounsaturated fatty acid in t

exogenous and a reflection of the fish diet (Ackman,

Palmitic acid (C16:0) and oleic acid (C18:

re the’ undd;aturated

Ies, w@&‘ percentage
(Tatﬂé‘?ﬁ). Furthermore,

shr fillets in the current

and monounsaturated fatty acids in wild g

composition of 27 different fatty acid cl@ﬁ et al.,
(Ho & Paul, 2009) found that, it w@stable tha ﬁa
research contained considerabla-%ies OPEPA d DH<§.?n\e fatty acid that had not

ccording to the current study, the level

been detected in prior findi I es.
of DHA in Tra catfis z 4 % W;%t 'ag@‘bld higher than in Basa catfish

(Pangasius bocour NO .59 IO 200‘;§me low levels of DHA and EPA in

freshwater Tra atfl wer prm@ s levels of these two fatty acids are
T%

generally lo &)resh ate I{ar\(_/ eawater fish (Haard, 1992). This is because
seawate i t thesé 3 fa aC|ds from oceanic plankton (Steffens, 1997) or

are hmeal containing th@ﬁtty acids (Balaban et al., 1994).
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Table 2.6: Fatty Acid Composition Results of Wild and Cultured Catfish

No of carbon atoms Fatty acids % Composition Refere
Wild Farmed
C16:0 Palmitic acid 22.0 - (Osib
C18:1 Oleic acid 26.0 - (OS% al., 2006)
C18:2 Linoleic acid 12.3 (Osibona ét al., 2006)
C20:5 Eicosapentaenoic (EPA) 1.0 ( et al., 2006)
C22:6 Docosahexaenoic acid 3.0 (Osibena et al., 2006)
(DHA)
C15:1 cis-10-Heptadecanoic acid ~ 57.9 .YMbiodun-Solanke et
al., 2016)
C18:.0 Stearic acid 17.1 . (At'odun-smanke et
al.,.2016)
C20:5 Eicosapentaenoic acids - 6 (Ab -Solanke et
(EPA) I, 2 12)3‘
C22:6 Docosahexaenoic acid - 2.36 (Abi dlln- ke et
(DHA) aI.,é%)
C18:3 Linolenic acid 1. iodq% olanke et
Y i, ~2016)
C18:1n-9 Elaidic acid \, . ,&g Paul, 2009)
C16:0 Palmitic acid S : & Paul, 2009)
C20:5 Eicosapentaenoic 1 Ho & Paul, 2009)
C22:6 Docosahexaenoic& 74 O (Ho & Paul, 2009)
DHA A
C—) N
N
S UE
N f}j Q





