% Journal of Utilization and Cultivation of Aquatics

Dagun Sr Ry o Mgralan
SZevces and Haard Rmcurcas

Online ISSN: 2345-427X
Print ISSN: 2345-4288

Extraction of phycocyanin from spirulina microalgae and evaluation
of the stability of nanoliposomes incorporated with pigment

against environmental conditions

Mahin Rigi' | Seyed Mahdi Ojagh™ | Alireza Alishahi® | Shirin Hasani*

. Ph.D. Student of Sea Food Processing, Faculty of Fisheries, Gorgan University of Agricultural Sciences and Natural Resources,
Gorgan, Iran. E-mail: mahin.rigi@uoz.ac.ir

. Corresponding Author, Associate Prof., Dept. of Sea Food Processing, Faculty of Fisheries, Gorgan University of Agricultural
Sciences and Natural Resources, Gorgan, Iran. E-mail: mahdi_ojagh@yahoo.com

. Associate Prof., Dept. of Sea Food Processing, Gorgan University of Agricultural Sciences and Natural Resources, Gorgan, Iran.

E-mail: alishahi@gau.ac.ir

. Ph.D. Graduate of Sea Food Processing, Gorgan University of Agricultural Sciences and Natural Resources, Gorgan, Iran.
E-mail: shirin.hasani88@gmail.com

Article Info

ABSTRACT

Avrticle type:
Full Length Research Paper

Article history:

Received: 11.22.2021
Revised: 12.09.2021
Accepted: 12.14.2021

Keywords:
Morphology,
Nanoliposomes,
Phycocyanin,
Spirulina platensis,
Stability

The encapsulation technique in lipid nanocarriers can be an effective
way to resolve the limitations in the utilization of phycocyanin pigment
extracted from Spirulina platensis due to special taste and odor, high
sensitivity of these compounds, and undesirable color in products.
Therefore, in the present study, phycocyanin was extracted from Spirulina
platensis and its concentration was investigated. Nanoliposomes with
chitosan coating (0 and 1% wi/v) containing pigment were prepared and its
physicochemical properties, morphology, and stability to different
environmental conditions (relative humidity, temperature, and light) were
evaluated. The mean size of nanoliposomes and polydispersity index
ranged from 322.21 to 426.31 nm and from 0.27 to 0.28 in nanocarriers,
respectively. The highest values of encapsulation efficiency of
nanoliposome containing phycocyanin (81.4%) were obtained under
optimal conditions in nanoliposomes with chitosan coating. Evaluation of
the stability of liposomes against light, relative humidity, and different
temperatures over storage showed an increase in the stability of
phycocyanin encapsulated in lipid carriers and chitosan as a liposome
coating increased the stability and controlled release of phycocyanin.
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2- Spirulina platensis

4

AdosRo

Me slaes sl anny 5 Wy glp Lol
gl @ Sk e ey el s el
cleg bS5, ol s S s ab
s e a e JWice s OLS S 03y L
e Uy ! Aol e 4 dedgul b glalis
I e I S A T TSI
Lol Lol s g1l (] gladeul Lo ,ys 0010
Oy e dlge 5 B ooy S ol E A
ok 5 Ga el e ] oS
LE 5 K =K s o sl
Ll g3 5 alaSS, (GLAY) aoul S )
(ol S (Bl (Jiu ks s bl S
Looj i SLSS ple sl 5 (08
Wil sSer Ao 5 SleS| sl Slo e

(YA O e 5 635 Y1 0L 5 &)
LSlr 5y 4 gleadde LY 5l S S
il LOT s s dd 5 200 Ao slaclas
Ssh g odyd @J},ﬂ s> s [CRVP
Sllas ol 3 (Y0 OLKes 5 g sie)
2 sl Jyame oab S e el st el
eressdon Jold L sl o35l g
Sl 5y opl 3 S slie 31 eslinal Lgs 5 o3y
Ll g e Ly OB ASGae Bad 5 S e
Slad Sse Sl oslial b Glas S5 5l (S
sl 03 53 IS 5 ealial Gl a4 e 2w
Opr LS5 s s sbdsSe gl
gl 5 LS, glild do o slade
el Olge 4 eS| BT cools L LS 5
IS bl sl s b Gla o
SLSS SRS pesat 5 s sl

OLSen 5 Lails) SOl s 39 90 b

1- Gama-Linoleic acid



YE4Y Hleo ) olowd VY 0,98 ¢yl 39l (105959 9 (851990 500 & uii

St Jod W5 o oDl s sl Shele
S s S lessul b cbalie Olpe cou Wi
Sl o JalS 5 O posee Tl e s
bS5 el de s S el @
Olge & by b Gzl Ol o Jdcn;
Gl e g el b (1S Slse 55 JeSe
—18) das p &l g S S5 gladus
e (Y010) Oea 5 (S35 (Y0)) (L galS
Sibrs Sl edd mlAeal b S ol
gl ol sls OLES 5 es S Ll 1 s el
S5 bess pH 5 s Ol s b olas) sl
5 SlS 5 ol Slipns dalos Lol 8 s
ol o 035,28t iy & OS5 byl
A3 S Gl ol
3 2ol 24 4 yame Cloyast 4 ey L
gl ol lash s (Pl S sleds
3 s Ol 5 Wyl Sl S il iS58
W ol b aliS, el slap sl 56 2L3)
sl ilr ale Gl he e Ll 0 o
53 Lyl DS 5l Sl esliel e 3 3y g

.@;)\J}dzjjjyg&})b}&li}@w

g, 9 dlge
o KU Sl e by ) S
S S Gl () ol S
5 b ed A3 4 e L 51 O S
A gl Ol S, e Ls 5l Js S
(Ol ks V40 =00) (mly J 50 055 L O3S
CS s 5l (o VO-A0 Osdlauls asy3)
s sland slpe sl 5 (Sl @),\ﬂ S
D (T A
ols lueslel 5 g Gl LD ol

A sl 050 23 O Sl ad sl

Y.

NS s s s b e Dol skten
03538 b 5 sl Dl A3l 0T e 55
5 odle i G Ol 4 W peS 56 5 3 U
S o @S M s ghe sl 0¥
yoms DI G2 2D L5 e 05l 55k
Pl 3 S (T E OUas 5 155m) LS slany
slr S s gl

ufﬁ)}?:j 43}..:& -~ ealarul j)(h —lie 9 J\x.‘)g:mm.i)

J‘}ﬂ Lf’ufu})J

il s
SIS il ed s e
syl 53 S o3 i pied oy 4 ol glad)
slsl 1 ) V55 658 bbb OF glad S 5
CLS 5 ol (WY OhKes 5 eslpl3) S
035 WpS LUy Sl il cools s«
Cnsd g skl DS 5l s i
S o0l 5l oses ol Lol 1 e el
S S d e e b et
sl 3l 5 Sl e G el Lame )3 WO
Stz (Yoo s sS 5 K) Al ped sl
DS dnle bl el oy Sptons
s hes GRIP Cer 0 8 e
Al Syt JSE 4 Jebces LSS
o> ode Ollly 5 esisd Jol= Sl S sba
S by ool ssde U Llg e 5l S oKaus
Jail 4 Ol oS Ll 5131 s Ay Y
Sl S sla STy G b 5l psssed 5 O35S
Sl sy S 5 VRS S slaesS o
shod Sl Coeal bl ol Al
JSE LG by LS 5 5l e Olssa
dE )l esdea (YA O Kan 5 03l50liae,) Conl
w5 om B S 0BRSS e Yy o
Loz gl 3 ol slse 6l Lo (ke 5 ol

Olpea l0e i .culesls Jaulssl ) Lagyls —1de 4



OSod 9 K ot | e iVl il sl Sl 5 il ] k!

oS s o5 odaly bl Je e S L
(Y'\i gQ\)KAA‘j)L‘;)

A620—-0.474XA652
C-pC = 2220 TixA002 M)
5.34

ool S8 chle C-PC mg/ml ol s«
T Isb o3 o AB20 (el de o S )
O/ ol sae
0SS ke o il S e nl g
ozl 5 el 5l Sl Sax 035 25
(Y"\/ Ld\)m)lﬂ)}lﬂ) "\ibjg
C-PC-V

~ DB )

S U5 oS ket e 2 e S M

S K2t 035 DB > o V0 s S

(¢
Slap sl 5L 18l 553 ol o5 5L w6
el o Olns ST ol S Gl (gl
ol s g (YY) 0L 5 ol i)
Sl plem S0 Ols Sl ey 5 o]
Olged! B osls 13 (5L sl amys ¥o)
B s IS sbe e S 5 Jols
s o) bl 4 @IS, e Sl o
S G o opsMe sba S s edd LS
5oemns 2l ol L S byl
o] g doys ¥ Glg chlE) U el
e 3 8wl (LS Sle s Y gles
Do lapsisd A3 Sea aids 10 Slew
o3 V)OS Loedd el Ay s s
O3S OAd J b O35S Jgde) (pome/ 535
(L35 4 o/ oz Ao ) Szl Al 3

DA

o & il S il Al gl Sl
d el sl 5l Sy 3 WIS, ]l
o U g el Sl 0055 50 S il &8 o Sn s
@lol Ve /)l Olies 3L 51 o) Jua £
Yoo a) S e gas 03 L3 L s Al
g 5 ok 4 OF 3l S5 sah Ol s (43
S s S el s S JCRNEN]
Vool 4 S gl Osenilin s (sl
L S paS Y

ol B plomdl 51 e (YT O 15 5 OLISLL)

Yook 4 S e am s YV gles s ladsa
WD Y=l el Gl S el OIS el
52 435 YO Dol 4 azds 3 Hn Ve L badisad
Z323K Jue) sl ol S Sl am s £ sles
& ) s =l s ol (Ol el Hermle
LAs L;)ﬂ@,? SIS, Sl gl (oS
Gilealls sk 4 (VoY ODKer 5 (5 40)
e bopsipl DWae Ol b S
o ol 4 esle b s eslinal do s £ sl
S Do &5 o DL b S8 (G5l J sl
Sles 53 5 LU O 5o Lged S 03508 sl
o3ls 13 saals SO e sl S Bl 4 b
@Yot ) Sab sl Aol b Cod Gged e A
e S ml w38 5 (s Vo
R P B R Rt P P pr g W
sl 55 5 s slsl (PH=V) Slins 5L J o
s W) s S SIS Sl a8

Oeye O
Chle abus gl ol ChlE Ao
Slazss b 53 dsbme o5 (il sSG
gty Sl oKy buwg gegl oY Y
el Jenway s i 6800 UV/IVIS Ju)
o ol S chale 5 oes Sl (LT



YE4Y Hleo ) olowd VY 0,98 ¢yl 39l (105959 9 (851990 500 & uii

A3 S el

EE (%) = WT-WF/ WT (Y')

wy S e il sS3 JS 055 Jslas Wi 0T 55 oS
Mie dalee WE 5550500 05Vse 3 3
o5 dslae WL 5 oas s 56 s sl ol 03
Al e OV ge b 5o aby S A
TSR DY PN PP STRY
odd M5 e i gl haw (55050500 5
s G S S B ppd 4 b
KYKY KYKY-EM3200 Ju.) (SEM)
Goo il bkl 35 Sy (G
o3lial b 5 ot ol ol oo gime )1 (slalanl
S LA skl (E000) Cﬁ.byl{: Sl
(NeSE) el S Sy s JSE
o S0 (SRS
A3 S 4 3ol Ly s 50

Moo b I, ol slapsssd U S
03 Aos YO 5 0) i by des Sl Jae

Ssa ) 5 (SSLU ) :ljfdt.llﬁ: a5 Y0 gles

CY R

s b)) Loy (Ol £ oY s 4 e
2 Os ok S Sl e T oS sl
GHES ob 3 sdd Gla s sl Wi, solb
O b 2l (il sS9 Bad Ol 2 213
CES 3 Sl ey slile L sl S
Ol sSE sl 055 4 bap s 5L 50 Gy )
Sl O bl Abe el s
A LSS e e s Aol w e sL

YV O 5 0L) s as S
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2- Dynamic light scattering
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