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Abstract

The maturation and breeding of the broodstock male Pangasianodon hypophthalmus (Ph)
and female Pangasius larnaudii (P\) gave the highest in term of fingerling number. It was found
that both of hybrid catfish (Pl x Ph) showed the best fertilization, hatching, and survival rate.
Moreover, the reciprocal (Pl x Ph) provided better survival rate than Ph. The hybrid (Ph x Pl) had
better growth than the Ph when it was cultured in cages for 4 months. The sex reversal was
applied to the hybrid and it found that growth and survival rate of male and female fingerlings
were better than normal sex during nursed in cages for 2 months. The finding of new hybrid strain
has capabilities to produce more fingerlings for new economic strain. By-product from freshwater
fisheries industry was value added. The adipose tissue was extracted to freshwater fish oil (FFO).
The FFO contained amount of saturated fatty acid which similar to marine fish oil (MFO).
Interestingly, FFO exhibited the quantity of the monounsaturated fatty acid, omega- 9 which is
higher than 2-3 times from the MFO. The FFO was evaluated on biological activity in animal. The
growth performances in hybrid catfish received FFO for 5 months were studied. Results revealed
that catfish treated with 1.5% FFO supplemented feed increased growth significantly highest than
other treatments (p<0.05). It also increased the amount of omega 3, 6 and 9 in flesh. Feeding with
FFO from hybrid catfish at a dose of 1000 mg/kg BW for 12 weeks to diabetic rats (DM rat)
significantly lowered the plasma glucose levels as well as total cholesterol and triglyceride levels.
The mechanism of action enhanced of insulin sensitivity, increased plasma adiponectin levels,
decreased plasma leptin levels and lipid peroxidation in DM rat. The antioxidant properties of FFO
and its mechanism on a major liver drug transporter were investigated in liver cell. The result
showed that FFO at 0.25 and 0.5% was able to protect reactive oxygen species (ROS) production
after induced oxidative stress by hydrogen peroxide. This result was similar to that of vitamin E
treatment. Moreover, fish oil from hybrid catfish at 1% improved organic cation transporter 1
(OCT1) function. Thus, these findings suggest that it may improve therapeutic efficacy of drugs
transport in oxidative stress related liver diseases. In addition, the remainder of hybrid catfish
processing, carcass was added value as a kind of snack food products for pet. These snacks were
tested in dogs and queried satisfaction from pet owners. All the above findings lead to the
conclusion that new economic fish species was developed as well as value added of by-product
from industry of freshwater fisheries processing. The technology transfer has been performed in
the workshop training course. The evaluation from trainees showed the satisfaction of utility of

these knowledge at the level of good and very good (34 and 63%), respectively.

Key words: by-products, biological activity, fish feed, freshwater fish oil, hybrid catfish,
pets product, value added
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ADG nsInssyRulaneiu

AFH ANGATUNY

AFL ANNIATUNU

ALA Alpha-linolenic acid

ANOVA Analysis of variance

ASP+ 4- (4-(dimethylamino)styryD)-N-methylpyridinium
AV Acidity value

AUC Area under curve

BW Body weight

CAT Catalase

cc Cubiccentimeter

cm Centimeter

CRD Completely Randomized Design

DCF Fluorescence 2’,7’-dichlorofluo rescein
DFL ANNIATUNAT

DHA Docosahexaenoic acid

DMSO Dimethyl sulfoxide

DM-rat Diabetic rats

DPBS Dulbecco’s phosphate buffered saline
DTT Dithiothreitol

EPA Eicosapentaenoic acid

FCE daursyansnmnsdasuemaduile
FCR Sasnisuaniile

FFA Free fatty acid

FFO Freshwater fish oil
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GAPDH
GSH
GSH-Px
H,DCFDA
HL

H.0;
HepG2
HNF-dou

mg/ml
MDA
MATE1
MFO
MDR1
MTT
MPP
MUFA

NFKB
ng
Nrf2
OCT1

!

o/ 1

AasuedanualkazAganlylunside

Fish oil from hybrid catfish

Gram

Glyceraldehyde 3-phosphate dehydrogenase
Glutathione

Glutathione peroxidase

2', T-dichlorodihydrofluorescein diacetate
Head length

Hydrogen peroxide

human hepatocarcinoma cell

Hepatocyte nuclear factor-4o

lodine number

lodine value

Kilogram

Lipid peroxidase

Maxillary barbel

Milligram

Milligram per milliliter

Malondialdehyde

Multidrug and toxic compound extrusionl
Marine fish oil

Multidrug resistance proteinl

3- (4,5-dimethylthiazol-2-yl) -2,5-diphenyl-tetrazolium bromide
1-methyl-4-phenylpyridinium
Monounsaturated Fatty Acid

Normal

Nuclear factor kappa-light-chain-enhancer of activated B cells
Nano gram

Nuclear receptor factor2

Organic Cation Transporter 1



OCT3
PG

Ph

PKA

Pl
PPAR
PV
PVDF
PUFA
ROS
RT-PCR
SD
SDS-PAGE
SL
SOD1
STD FO
STZ
TBHQ
TBARS
TG
TPeA
U/ml
ug/ml
ul/well

Vit E
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Organic Cation Transporter 3

Propylene glycol

Pangasianodon hypophthalmus

Protein kinase A

Pangasius Larnaudii

Peroxisome proliferator agonist receptor
Peroxide value

Polyvinylidene difluoride membranes
Polyunsaturated Fatty Acid

Reactive oxygen species

Reverse Transcription Polymerase Chain Reaction
Standard deviation

Sodium dodecyl sulfate polyacylamide gel electrophoresis
Standard length

Superoxide dismutase 1

Standard fish oil

Streptozotozin

Tertiary butyl hydroquinone
Thiobarbituric acid reactive substances
Triglyceride

Tetrapentyl ammonium

Unit per milliliter

Microgram per milliliter

Micro liter per well

Vitamin E



