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Jen-Leih Wu and Shaw-Yun Wu (1983) Electrophoretic differences of esterase 
isozymes from the surface mucus of Oreochromis fishes. Bull lnst. Zool., Academia 
Sinica 22(2): 133-140. There were distinct identification characters" in Oreochromis 
species, O. niloticus, O. aureus, O. mossambicus and red tilapia, which were based on their 
esterase pattern of surface mucus by using polyacrylamide gel electrophoresis. The 
Es-l c allele and sometimes with Es-I b allele could serve as species markers for 0. 
niloticus, the Es-P allele for O. aureus, while O. mossambicus possessed both Es-l a and 
Es-l c alleles could serve as its species markes. The red tilapia had similar species 
esterase markers as O. niloticus. The Es-I locus belonged to carboxylesterase because 
of its inhibition by diisopropylfluorophosphate. On studying" the phylogenetic rela­
tionship among these tilapia species by the genetic distance and genetic similarity 
analysis, it showed that the red tilapia was closely related to O. niloticus. Since the 
accuracy of surface mucus esterase isozyme pattern were species-specific, the un­
necessary of sacrifice the stocking fish for species identification was a valuable ap­
plication in tilapia aquaculture. 

The first tilapia species introduced to 
Taiwan for aquaculture was Oreochromis 
mossambicus in 1946 (Chen, 1957). The intro­
duction of O. aureus and O. niloticus was followed 
for the advancement of tilapia culture (Liao 
and Huang, 1976; Tseng, 1976; Yuo, 1975). 
The tilapia annual production was increased 
from 13,000 tons in 1974 (Chen, 1976) to 48,500 
tons in 1981 (Taiwan Fisheries Bureau, 1982). 

The rapid growth of tilapia culture was due 
to the application of all-male hybrids breeding 
between female O. niloticus and male O. aureus 
(Pruginin et at.,. 1975; Hepher and Pruginin, 
1982), and the discovery of red tilapia. The 
pure stock maintenance and hybrid breeding 
are the foundation of tilapia culture. The 
success of these techniques are depend on the 

correct identification of each tilapia species. 
The traditional method of species identification 
is solely relied on morphological examination. 
However, it is always confused when the 
hybridization event occurred between different 
tilapia species. For accurate species identi­
fication and phylogenetic study, the biochemical 
approach by isozyme and protein electro­
phoresis techniques has been widely applied 
in fish (Morgan and Ulanowicz, 1976; Yardley 
and Hubbs,. 1976), amphibian (Case, 1978), 
reptile (Lou and Lin, 1983), insect (Ayala et 
at., 1970; McReynold, 1967) and mammals 
(Aquadro and Patton, 1980). The specific 
characters of tilapia species from different 
organs have fully established by esterase 
isozymes (Wu et al., 1983; Herzberg, 1978) for 
further genetic study of tilapia. But for the 
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