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Abstract

Abstract

Gracilaria lemaneiformis is an edible seaweed which has high economic value.
Its rude protein content, total sugar content, polysaccharide content, crude fiber
content were 15.6%, 48.3%, 37.1% and 7.23% respectively. Agar and
phycobiliprotein could be widely used in food, medicine, biological engineering, etc.
Crude fiber (namely dietary fiber) could be used for prevent or treat of fat,
hyperlipoidemia and diabetes. Therefore, Gracilaria lemaneiformis could be explored
and used for agar, phycobiliprotein and crude fiber extraction. At present, Gracilaria
lemaneiformis was mainly used for agar extraction or phycobiliprotein extraction
separately, and their residues were throw away as garbages. Under this background,
we proposed to study on the utilization of the residues. At the same time, optimum
technological conditions of agar extraction were also studied in order to improve the
yield of agar and gel strength which related to sulfate content and 3,6-AG content.

The main research contents and results were as follows.

Firstly, Gracilaria lemaneiformis was taken as raw material to extract agar with

the process of alkali treatment, bleaching and extraction. The optimum alkali

treatment condition which was 6% NaOH for 120 min under 120 °C was determined
according to the results of the yield, sulfate content, 3.6-AG content. The results from
optimum Dbleaching conditions by NaCIlO bleaching, HO, bleaching and
photobleaching showed that photobleaching could be active in bleaching and its
results were as good as the results of NaCIO bleaching and their agar yield was about
24%, while the results of H,O; bleaching were the worse. Photobleaching was a
pollution-free bleaching method but was affected by seasons and strength of
illumination easily. So photobleaching should be used combining with NaClO
bleaching in practical producing.

Secondly, agar residue was taken as raw material to be used in two different
directions. One was extracting insoluble dietary fiber by chemical method. The yield
of insoluble dietary fiber bleached by photobleaching for 3 days was 55%. The other
was being liquefied by phenol, then the liquefaction product was synthesized phenolic

resin with formaldehyde. The optimum condition of fiber liquidizing by phenol was

I



Abstract

that mass ratio, catalyst dosage, reaction time and reaction temperature were 6:1, 4%,

1.5 h, 130 °C respectively, and the liquefaction rate was about 99% in such condition.

Thirdly, Gracilaria lemaneiformis was taken as raw material to extract
phycobiliprotein with the process of cell disruption, salting-out with ammonia sulfate
and purification through hydroxyapatite column chromatography. It was proved that
ultrasonic-assisted repetitive freeze thaw had the highest effieieney of cell disruption
compared with other methods, ammonium sulfate at suatration degree of 60% had
much better salting-out effect, and 200 mmol/L buffer solutions had the best
purifaction effect. The purity of phycobiliprotein was 3.39.

Fouthly, the yield of agar extracted by residue after phycobiliprotein extracting
decreased about 4% compared with that extracted by Gracilaria lemaneiformis
directly.

Extractions of agar and phycobiliprotein broaden the scope of application of
Gracilaria lemaneiformis, while comprehensive utilization of residues after both
extractions can reduce the environmental pollutions and waste of resources, which

achieved a win-win situation of ecological and economic efficiency.

Key words: Gracilaria lemaneiformis; agar; insoluble dietary fiber; liquefaction by

phenol; phycobiliprotein
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