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ARTHIT JATUPORNPONGCHAI : ENRICHMENT OF ORGANIC ZINC
IN SPIRULINA PLATENSIS. THESIS ADVISOR : ASST. PROF. SUWAYD

NINGSANOND, Ph.D., 119 PP.

SPIRULINA PLATENSIS/ORGANIC ZINC/AVAILABILITY/ACCESSIBILITY/

STORAGE LIFE/ZERO-ORDER REACTION

The objectives of this study were to investigate the Zn uptake performance of
Spirulina platensis using different Zn salts (zinc sulfate, zinc nitrate, and zinc chloride),
and locate Zn deposit in cells to assess accessibility and availability of organic Zn in
Spirulina platensis using in vitro simulated gastrointestinal digestion, and to evaluate
changes and storage life of fresh Spirulina platensis. Spirulina platensis cultured in
modified Zarrouk’s medium with zinc sulfate (MZS) had significantly highest cell
biomass, Zn, and protein among different various salts of Zn fortified media (p<0.05).
In addition, the modified Zarrouk’s medium with 1.6 pmol Zn of MZS provided cells
with the highest Zn content of 69.55+2.70 pg/g dry weight, protein content of
63.11+1.40% dry weight, specific growth rate (1) of 0.46 /day, cell productivity (Px) of
0.55 g/L.day dry weight and doubling time (td) of 1.50 day.

Cytoplasm fraction obtained from Spirulina platensis cells had 72.8% (60.50
Mg/g dry weight) Zn compared with 27.2% (22.62 pg/g dry weight) in cell wall fraction.
This implied that Zn entered to cytoplasm via active transport across to the cell
membrane. Fourier transform infrared (FT-IR) spectra indicated that the binding of Zn?*

apparently occurred at the amide groups.
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Regarding simulation of accessibility and availability of organic Zn in Spirulina
platensis. Spirulina platensis cultured in modified Zarrouk’s medium (SPM) at 2 h
digestion had the highest released Zn at 55.20+0.57% after the gastric digestion and
63.55+0.21% after the small intestinal digestion. Available Zn in the Spirulina platensis
cells cultured in SPM was at 62.94+1.75% after the gastric digestion and at
34.63+0.95% after the small intestinal digestion.

For fresh Spirulina platensis cells, storage the cell with 5% glycerol at 4°C gave
the best result compared with storage at 20°C and 30°C. Changes in protein and Zn
contents of Spirulina platensis cells followed the zero-order reaction. The storage life
of fresh Spirulina platensis cell at 4°C was predicted to be 50 days with 5% glycerol,
estimating 55% protein and 54.89 pg/g dry weight Zn in the cells and to be 22 days

without glycerol, having 55% protein and 70.34 pg/g dry weight of Zn in cell.
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