Journal of Marine Bioscience and Biotechnology 2007, p. 149-154

Vol. 2, No. 3

M E

Hot Water Extraction of Crude Chondroitin Sulfate from Shark Cartilage
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Abstract  This study was conducted to investigate the effect of ozone treatment on removal
of brown color and ammonia-like odor produced from shark cartilage (SC) and to establish the
optimal extraction conditions of chondroitin sulfate (CS) by NaOH and hot water. Treatment of
SC with 0.3 ppm ozone water resulted in higher color L* value but lower a* and b* values
compared with those of non-treated SC, without affecting its proximate compositions (moisture,
protein, lipid, carbohydrate, and ash). Ozone treatment also increased the overall acceptability
of SC by reducing ammonia-like odor. The optimum concentration and time for extraction of
CS from SC using NaOH at 100°C were 1 N and 120 min, respectively, with 10.02% of extraction
yield. The total yield (10.01%) of CS obtained by 7 times repeated extraction with hot water
at 100C was comparable to that of the 1 N NaOH extraction for 120 min at 100C.
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Fig. 1. Ozone treatment system for decoloration and deodor-
ization of shark cartilage.
T: timer.
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Fig. 2. Pilot-scale water extractor for extraction of chondroitin
sulfate from shark cartilage.
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Table 1. Effect of ozone treatment on color and sensory char-
acteristics of shark cartilage powder

Non-treated Ozone-treated

Measurement shark cartilage shark cartilage"
Color?

L* 68.5043.46" 76.09+£3.25°

a* 0.94+0.07° 0.23+0.05°

b* 6.37+0.41° 4.75+0.39°
Sensory evaluation

Off-flavor” 7.82+0.53" 2.35+0.18°

YShark cartilage was treated with 0.3 ppm ozone water for
2 hr.

YValues are meanzstandard deviation of triplicate deter-
minations.

JValues are meantstandard deviation of 25 panels. Sensory
scores of off-flavor were evaluated from none at all (1 point)
to very strong (9 points).

*IDifferent superscripts within a row indicate significant dif-

ferences at p<0.05.
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Fig. 3. Proximate composition of shark cartilage before and
after treatment with 0.3 ppm ozone water for 2 hr.
Abbreviations: Moi; moisture, Pro; crude protein, Lip; crude
lipid, Car; carbohydrate, Ash; crude ash. Values are mean+
standard deviation of triplicate determinations.
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Fig. 4. Chondroitin sulfate (CS) content extracted from shark cartilage by different concentration of NaOH solution (left)
and accumulated yield of CS extracted with 1 N NaOH solution (right).
Values are mean+tstandard deviation of triplicate determinations. Different superscripts in each figure indicate significant differ-

ences at p<0.05.
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Fig. 5. Chondroitin sulfate (CS) content extracted from shark cartilage by 7 times hot water extractions (left) and accumulated

yield of CS extracted with hot water (right).

Values are meantstandard deviation of triplicate determinations. Different superscripts in each figure indicate significant differ-

ences at p<0.05.
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