The 5th International Electronic
»Jop).Y Conference on Foods

Sidas|  28-30 October 2024 | Online

Green and Scalable Process for the Production of High-purity C-phycocyanin
from Arthrospira maxima

Ren’ao Bail, Wei Zhang?
1 College of Building and Ecology, Shantou Polytechnic , Shantou 515078, Guangdong, China
2 Centre for Marine Bioproducts Development, College of Medicine and Public Health, Flinders University, Adelaide, SA 5042, Australia

INTRODUCTION & AIM

RESULTS & DISCUSSION

A s0 B so C a0
. _ _ _ _ o _ . R . A 10 B _120
%* C-phycocyanin (C-PC) is one of the most important proteins of Spirulina and it possesses T T IR 1o 2 2 g a
several commercially interesting bioactivities, including antioxidant-, anti-inflammatory-, g 4] S an 01 308 ) &';100- b
neuroprotective, and hepatoprotective properties. g 2/ £ 0] S0 g:% % 80-
s Extraction of C-PC in the first step is recommended due to possible losses in the lengthy LN [BEEEEE NN $ b T
. .. . .. . . 40% 60% 80% 100% 8 12 16 20 24 28 15 20 25 30 - .2 60
extraction process, as it is highly sensitive to light, pH, temperature, and chemical reagents. Ampiitude Time (min) Ratio (g 2 04 ; ,
- 4 4
‘ . . . . . L ol . o . . : m
*¢ Ammonium sulfate precipitation is a common method for further purification of C- Figure 1. Effect of (A) amplitude, (B) time, I A S A
Phycocyanin, but this process is time-consuming and expensive, as 50-60% of ammonium and (C) ratio of the solid to liquid on the ¢4
sulfate are required for the precipitation of C-PC and multiple steps are required for recovery, yield of C-PC in the slurry. (a, b stand for s A e
including separation, neutralization, and desalting, generating large volume of wastes. p < 0.05) AR T an e e
) ) pH pH
A 4 —-— 100 B 4 a1 100
N Yield N Yield . .
M ETHOD 50 £ 80 § Figure 2. Effect of pH on (A) purity of C-
3 3 . .
E E E 1. | E PC in the crude extracts and (B) yield of
< a O < Mgy O ..
3 b s % 0% the extracted C-PC. (a, b, c indicate
<2 o <2 © . g .
. « e . . . > ¢ ‘Al ; > " ; significant difference (p < 0.05)).
** Optimizing the process of disrupting the cell walli : s £ ;
11 g 1 g
120 20 @ v .
Cell wall disruption to obtain crude AN T Commercilproductol 0G| B 4 — Commercial productof C.PC
. | pH30 ~ pH5.0
protein extracts used ultrasound and the o o o! Lo 25 | _ﬁm 251 oG
. . 30 35 40 45 50 55 200 400 600 800 1000 1200 1400 1 '
procedure was carried out on the ice. oH Mixing speed (rpm) 4D
- - ; ; C 4 100 D 4 100 g2l i ~PHAS g20
Briefly, 2 g dried Arthrospira maxima was = Purity = Purity : s -
. . - B Yield . a B Yield T
mixed with 40 mL Milli-Q water, followed 0§ T B PV §15 L §15
— . | ] e 2
by sonication at 750 Watt at 20 kHz with F M K Q ﬁm % 510
. [>] o [>] U iy \\l;! Rz
a probe diameter of 25 mm (SON-ICS, i 05 S 0% ‘
. . . . g s <2 ] ]
Vibro-Cell). Disruption at an amplitude 37 2 3 3 051 | 051
. . 0 S 0 > T 40 2
setting of the ultrasonicator of 80%, a a 2 2 o o L 00
treatment time of 16 min with pulses of 5 " o & 0 & 100 200 300 400 500 600 700 800 900 100 200 300 400 500 600 700 800 900
Wavelength (nm) Wavelength (nm)
son and 5 s off.
2 4 6 8 10 120 "2 3 a4 5 6 7 8"
Mixing time (min) Concentration of activated charcoal (%) Figure 4. Absorption scans Of fractions

obtained from different purification
conditions for determining purity in
comparison with commercial C-PC. (A)
Absorption spectrum of samples collected
at different pHs. (B) Absorption spectrum
of samples collected from optimal
parameter processing steps for pH 5.0, and
AC purification. Commercial product of C-
PC was used as the control.

s Optimizing the purification method
Figure 3. Effect of pH (A), mixing speed (B),
The pH of the obtained slurry was adjusted to values 5.0 using 0.5 M acetic acid, to mixing time (C), and AC concentration (D) on

facilitate the separation of insoluble cell debris and fragments. Supernatants, the purity and recovery yields of C-PC. (a, b, c,
defined as crude extracts, were obtained by centrifugation (Beckman, J2-MC) at d, e, f determine statistically significant
2,500 g at 4°C for 30 min. The purity of C-PC in the crude ex-tracts was determined differences (p<0.05)).

spectrophotometrically. The crude extract with the highest C-PC purity was selected

for further purification.

s Characterizations of C-PC Figure 5. SDS-PAGE of fractions obtained from
different purification conditions for determining Wl | ;
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heating at 95°C for 2 min. Electrophoresis settings were 200 V for 30 min. Images markers. Lane 1: commercial C-PC. Lane 2: 13 .
were captured using a Bio-Rad Gel Doc EZ system and Image Lab software. extract obtained after ultrasonic treatment. . _”

Lane 3: C-PC obtained from extracts at pH 5.0.

Lane 4: activated charcoal purified C-PC at pH
5.0.
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» Scaling up the method to a pilot scale to test its robustness. CO N CLUS'O N
» Exploring ways of reusing the spent activated charcoals .
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—— . - ** In summary, a simple and eco-friendly process has been developed for cosmetic grade production

of C-PC from A. maxima.

** The most important breakthrough was achieved by applying pH-adjustments after disruption of
cell walls immediately followed by further purified with activated charcoal, improving the purity
of C-PC from 0.45 to 3.31 in a single step.
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