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Fig. 1. Side view of hardness tester. 1: cutter 2: holder 3: screw 4: lifter 5: measure distance
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Fig. 2.  Correlation between the body weight and fork length of titapia breeding in fresh (A)

or brackish (B) water.
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Fig. 3.
brackish (B) water.

Comparison in the spine hardness of tilapia beeding in fresh (A) or
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Fig. 4.  Difference comparision on the hardness of tilapia breeding in fresh or brackish water among dorsal
fin (DF), ventral fin {(VF), anal fin (AF), vertebrae (VB) and opercular serious (OP).
*  The spine number in DF, VB and OP are 148; in VF and AF are 74 respectively.
** Each column have the same superscript is insignificantly different (p>0.05), and the difference in the
same group used lower case, while among groups used capitals.

120 P
100 } mCa |
& O Ash i
< 80 | |
o OCrude fat :
£ 60
5 ] M Crude protein
O 1
E 40 b FMOiStH{e ]
20
0
Fresh tilapia Brackish tilapia Common carp Crucian carp
Species

Fig. 5.  Proximate composition of tilapia breeding in fresh or brackish water, common carp and crucian

carp breeding in brackish water.

* Fed with diet containing 9.5% moisture, 24.8% crude protein, 5.9% crude fat, 4.3% cellulose and 8.7%
ash.
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Contents of Ca and P in the spine of tilapia breeding in fresh (F} or brackish (B) water.

Comparison on the spine hardness (H) and Ca/P ratio of tilapia breeding in fresh (F) or brackish (B)
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B 288
R E

Comparison on the hardness among dosal fin (DF), ventral fin (VF), anal fin (AF), vertebrae (VB)

and opercular (OP) of fresh or brackish tilapia, common carp and crucian carp.

Spine No. of Hardness (kg/mm)

site fish Fresh tilapia Brackish tilapia Common carp Crucian carp
DR 148 1.17 (B 1.38 (A 0.34 0.48

VN 74 1.51 B 1.77 (A) - -

AN 74 2.15 (A 2.06 (A) 0.34 0.51

VB 148 0.16 (B 0.19 (A) — —

orp 148 0.15 (B 0.19 (A) - -

Table 2  Changes in spine hardness of tilapia breeding in fresh or brackish water heated at 121 °C, 2.01

atm by different heating time.

Heating time Hardness of tilapia (kg/mm)

(min) Breeded in fresh water Breeded in brackisk water
DR* VN AN DR VN AN
60 0.19 0.16 0.24 0.20 0.25 0.38
90 0.13 0.20 0.27 0.13 0.20 0.21
120 0.1 0.15 0.28 0.09 0.14 0.20
No. of fish 120 24 24 120 24 24

* Spine site included dosal fin (DF), ventral fin (VF), anal fin (AF), vertebrae (VB) and opercular (OP).
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Studies on the Spine Hardness and Its Softening of Stunt Tilapia

Abstract

The stunt tilapia which either raised in fresh or in brackish water, its anal fin give spine hardness in highest
value (2.06 ; 2.15 kg/mm), and followed by ventral fin (1.77 ; 1.51 kg/mm) and dorsal fin (1.38 ; 1.17 kg/mm),
vertebrae and opercular series give the lower value. Besides the anal fin, the spine hardness of tilapia raised in
brackish water usually give the higher value than that of raised in fresh water. The distribution of higher hardness
dorsal fin ranged from 7th to 14th of the spine, the ventral or anal fin ranged from 1st to 2nd of the spine. The
vertebrae or opercular series of handless did not show the apparent difference with each other. The
calcium/phosphate ratio varied with the different portion of the fin. The tilapia raised in fresh water has the
higher hardness, but those raised in brackish water higher calicium in fin shows the different trend. The spine of
farm tilapia could be softened by heating at 121 °C, 2.01 atm for 60 min. However, further study on the

appearance and texture of products was needed.

KeyWords : Spine, Hardness, Softening
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