University of Tehran

Journal of Fisheries
Online ISSN: 2423-7809
Home Page: https://jfisheries.ut.ac.ir

Extraction and purification of phycocyanin pigment from blue-green
algae Spirulina platensis: structural characteristics and antioxidant

Kobra Ziyaeit

Mohammad Ali Daneshmehr®

properties analysis

| Hamid Farahmand?"2/* | Zahra Ataie3*”
| Alireza Mirvaghefi®

=

1. Department of Fisheries, Faculty of Natural Resources, University of Tehran, Karaj, Iran. Email: k. ziyaei@ut.ac.ir
2. Corresponding Author, Department of Fisheries, Faculty of Natural Resources, University of Tehran, Karaj, Iran. Email:

hfarahmand@ut.ac.ir

3. Corresponding Author, Evidence-based Phytotherapy & Complementary Medicine Research Center, Alborz University
of Medical Sciences, Karaj, Iran. Email: zataie@abzums.ac.ir

4. Department of Pharmaceutics, Faculty of Pharmacy, Alborz University of Medical Sciences, Karaj, Iran.

5. Department of Medicinal Chemistry, Faculty of Pharmacy, Alborz University of Medical Sciences, Karaj, Iran. Email:

m.daneshmehr@abzums.ac.ir

6. Department of Fisheries, Faculty of Natural Resources, University of Tehran, Karaj, Iran. Email: avaghefi@ut.ac.ir

ARTICLE INFO

ABSTRACT

Article type:
Research Article

Avrticle History:

Received: 11 December 2024
Revised: 31 January 2025

Accepted: 11 August 2025
Published online: 23 September 2025

Keywords:

Antioxidant,

Cytotoxicity,

Extraction,

Phycocyanin,

Spirulina,

Structural characteristics.

Phycocyanin, a blue pigment with fluorescent and antioxidant properties, is
extracted from blue-green algae such as Spirulina. Enhancing the extraction and
purification conditions of phycocyanin can broaden its applications as a food and
pharmaceutical supplement. This study aimed to extract and purify phycocyanin
from dried Spirulina biomass and investigate its structural features, cytotoxicity,
and antioxidant activity. Phycocyanin was extracted using an ultrasonic bath
technique (100 W power and 120 Hz frequency) and a freeze-thaw method (3
cycles). Purification was performed by ammonium sulfate precipitation (25% and
50% saturation) and dialysis membrane (12-14 kDa). The purity, selectivity, yield,
and concentration of the extracted phycocyanin were determined to be 1.37, 14.57,
90.15+0.21 mg/g, and 6.01 mg/mL, respectively. The appearance of characteristic
peaks in FTIR (peaks at cm™ 3443 (NH), cm™ 1625 (Amide 1), cm™ 1543 (Amide
I) (C=0 stretching bond), and cm™ 1456 (CN)) and UV spectra (three distinct
peaks at 268, 362, and 620 nanometers), along with o and (3 bands (with a weight
range of 10-17 kDa) in SDS-PAGE gel, confirmed the structure and purity of the
extracted phycocyanin. Additionally, the molecular weight of phycocyanin was
determined to be 2.6 x 10% g/mol using gel permeation chromatography (GPC).
Solubility results indicated a decrease in the solubility of extracted phycocyanin at
pH= 4 (near the isoelectric point). Evaluation of cytotoxicity and antioxidant
activity revealed a dose-dependent increase in the proliferation and viability of
HFF2 cells and DPPH free radical scavenging when exposed to phycocyanin. The
findings indicate that the use of various methods in extraction (ultrasonic bath and
freeze-thaw) and purification (salt precipitation and dialysis membrane) results in
the extraction of phycocyanin with significant potential for applications in various
pharmaceutical and food industries.
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