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Abstract

Shark and ray are cartilaginous fish serve as raw material in food industry. Their meat is
processed for human consumption and cartilage are separated as waste. Crocodile cartilage
(trachea, rib, sternum, and hyoid) are also classified as waste from slaughter house. Shark
cartilage powder is sold as neutraceutical in some countries. It has been shown to have some
curing effect on arthritis due to its claim of chondroitin sulfate content. Therefore, this study was
aimed to make a value added product from under-utilized cartilage. The methods for extracting
chondroitin sulfate from cartilage of violin shark, ray, shark fin and crocodile were studied. It
was found that protein in cartilage could be removed by hydrolysis with papain at 65° C pH 7.0
for 48 hrs followed by precipitation with TCA. Glycosaminoglycans (GAGs) were precipitated
with 1.5 gm cetylpyridinium chloride for each 10 gm of cartilage. Hyaluronic acid and non
sulfate compounds were removed by reacting with NaCl solutions. Potassium thiocyanate was
added to precipitate cetylpyridinium chloride. The solution was centrifuged and the supernatant
containing chondroitin sulfate was evaporated and dried. Chondroitin sulfate was analyzed
quantitatively by spectrophotometric method using dimethlymethylene blue (DMMB) as
indicator. The FTIR spectroscopy using KBr pellet technique was used to identify the types of
chondroitin sulfate. The results were confirmed with HPLC method. The cartilage of ray,
crocodile rib, crocodile trachea, crocodile sternum and hyoid consisted mostly of chondroitin-4-
sulfate and a small amount of chondroitin-6-sulfate, at 5.17, 5.56, 9.50, 11.55 and 14.84 gm
chondroitin sulfate per 100 gm cartilage (dry basis) respectively. Shark cartilage consisted of
higher ratio of chondroitin-4-sulfate and chondroitin-6-sulfate total at 9.4 gm chondroitin sulfate
per 100 gm cartilage (dry basis). The process was developed for the production of cartilage
powder. The powder was tested for solubility in HCI solution pH 2.0 containing 0.1% (w/v)
pepsin and incubated at 37° C for 3 hrs. The study showed that fresh cartilage should be boiled in
hot water (90—IOOOC) until the unwanted tissue can be removed easily, cleaned cartilage were
ground and dried in hot air oven at 60 °C for 6 hrs then powderized in hammer mill and sieved
through 100 mesh sieve. The analysis of cartilage powder showed 8% moisture content, Aw of
0.175-0.245, and 90-98 % solubility. The cartilage powder can be packed in capsule and

calculated for the specific dose of chondroitin sulfate which can be used as food supplement. A
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capsule of 500 mg containing shark fin cartilage or crocodile hyoid cartilage powder will consist
of 38.2 and 75 mg chondroitin sulfate respectively.

Observation under light and transmission electron microscopes, revealed all cartilage
samples to be composed of chondrocytes, collagen fibrils and ground substances. Different types
of animals and different parts of cartilage showed some differences in cartilage microstructure as
can be seen from the smoothness of the matrix, number of empty holes in the matrix and number
of chondrocytes. Boiling cartilage in hot water during cleaning process did not affect the
structure of chondroitin sulfate as the section still showed the blue color under alcian blue pH 1.0
stained. Cupromeronic blue stained proteoglycans of both raw and boiled cartilage, which can be
observed under electron microscope at 60 K magnification. Proteoglycans appeared as discrete
electron-dense filaments where each filament representing a single GAG molecule. Very fine
collagen fibers were also observed with less electron dense structure. The size of proteoglycans
filaments and fine collagen fibers were different between cartilage from different sources. The
results of this experiment showed that raw and boiled cartilage of studied animals (shark fin,

violin shark, ray and crocodile) are good source of chondroitin sulfate.
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