Archive of SID.ir

Research Article

d

DOI: 10.22034/ijche.2023.369180.1251 This journal is an open access journal licensed under an

Attribution-NonCommercial-NoDerivatives 4.0
International license(CC BY-NC-ND 4.0).

Investigating the Effect of Solvent Type on Chlorophyll and
Carotenoid Extraction from Dry and Wet Microalgae

L. Nedaei!, H. Shokrkar?*

1- Ph. D. Student of Chemical Engineering, Sahand University of Technology
2- Associate Professor of Chemical Engineering, Sahand University of Technology

Email: h_shokrkar@sut.ac.ir

Abstract

Chlorophyll and carotenoids can be extracted from microalgae using
different solvents. In this study, for the first time, the extraction yield of
pigments from mixed microalgae was compared in wet and dry
conditions. The extraction yield of chlorophyll a, b and carotenoid using
acetone solvent (without stirring) from wet algae equal 21.83%, 78.12%,
and 66.01% respectively and from dry algae equals 61.34%,57.19%, and
53.27%, respectively. Then, to select the suitable solvent, acetone,
ethanol, methanol, dimethyl ether, and tween (20% and 85% ) as
non-ionic surfactants were used. Due to the difficult storage conditions of
wet algae, dry algae was used in these experiments. The results show that
the highest extraction yield of chlorophyll a, b, and carotenoid using
tween (85%) without stirring on the tenth day is 91.70%, 87.12%, and
79.9% respectively. Also, the extraction yield with methanol solvent after
10 hours was 82.70%, 65.12%, and 62.90%. To reduce the extraction
time using tween (85%), stirring was used. According to the results,
the use of stirring increases the extraction rate of pigments, so that
the extraction yield reached 98% within 50 min.
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Figure 1. Comparison of extraction efficiency of chlorophyll a, b and carotenoid from dry and wet algae using solvent acetone

(without stirring, ambient temperature and neutral pH).

Sl asly o)l Slis Sl ancand YL gl sl ool
i e Bio Ly gldec d e malS cely aslys oo b o
S asles) zlgaul ) B sla ol 5l Lal gl 0 S Sis
@bl o anie (Ll g 6 eSS ples ogb e Sl
Lyls s atie S cidS 5l ae wsb e sl g [¥] e
3l Aol Wb 1) b yo Sl W 05, o0 o 3l daiee sleo
Gl -¥-°C o5 sl o L oolawl il p g S dl> 50
K SIS RVE SRCES N (APPSR -2 S IR L) KK 3
2 eVab slanl; Gas j0 saxie slajiole;l ploxl 5 gb e

] 00l oolaiwl JA-SSJLS 9 A.Jj.Jj)U

Sl 51 Lo Jdg b5 9 wudgidg,) 5zl il (w0 Y-V
O3 9« JT I 3l soliw! b Sis
L S Sl jlonel canods (slaudg IS g adgisg IS slgione

(=i PH ((Sojen oy lylyd jo Sl gla P> 5l oolarl
osle Hlas (V) JSb jo calizes gloy sboosly ;o 5 Lame sleo

I P

3 ogil Pl dbewsara b L8915 5 audsiio IS gl ol 035l
S IOV JEVIVE e aiado A+ la) o Seis Sol>
JAYIVY 685 I s iy b o Sl (s, g OVIYY
5 A, 2l Al oSl Slalllas sl 55/ ) 5 IVANY
ialllas ;5 0los, S anglie Sid 5 gy Sl I Jedg S
5 olezml candhyon 155 gl slagis, b DY) Ien 5 )l
Sl 5 g LU e a0 Sl (0, S St ity
OO S SiS Joe 45 ams oo LS @l K0S oy | sk e
28 89 IS g adenis)lS glipinl 0ol pals cel Sl
i 55 [Mog s o s b ye Sl gl sl ool L alie
5 Ladeadg I8 gl sl os3ly dlio V1)L 5 cornals

Y l5) oo io Stz g g yo Sl ) Bogicn j l laaSsily IS

a3 e i gl el 00 oy 3l 5] eslil b Olispe

3 e 2l VIV Gsb ye 8350 5l 9IS gl 5l 035l o5
FIV 065,57l munl oo3h a5 Jb> jo cwl Sis sogicany

leises sbo po Sl 5l oolial [V log g0 Jdg IS 5 adssig) IS

1. I. Galbana

(1&=Y') 939 9 340 0 )losls — pgavgamny Jw — sl osds (P Sdio g paits

Archive of SID.ir

I3

e 9SS Sl ) il 35959059 Jedg S gl il p2 JU> £95 pS b a1

OF-50 1.y — 5,500 9 oIS



of SID.ir

Tween 20%
100 1
80 1 5|
60 1
= ]
W -
540 1
] —&— Chlorophyll a
20 1 —s+— Chlorophyll b
~—— Carotenoeid
0 T T T r T T
01 2 3 4 5 6 7 8 % 10
. (a
Time ( day)
Ethanol

—#— Chlorophyll a
=+ Chlorophyll b
~—o— Carotenoeid

Tween 85%
120
100 i
g

~ 80 £
&
<= 60
W
= —e&— Chlorophyll a

40
—#— Chlorophyll b

20 ~=#~ Carotenoeid

0 —— T T —
o 1 2 3 4 5 6 7 8 9 10
Time ( day) (b)
100 Methanol
80 -
S o
= ]
=40
1 —=— Chlorophyll a
20 & Chlorophyll b
] —o— Carotenoeid

0 4 8 12 16 20 24 28 32 36 40 44 48
Time(h)
60 Di Methyl Ether
1 I 1
50 ] L = E
40 - A
= 1
%3“ 1
2
~20 | —=— Chlorophyll a
= Carotenoeid
10 1 ~—eo— Chlorophyll b
0 o+ttt
0 4 8 12 16 20 24 28 32 36 40 44 48
Time(h) €

0
0 4 8 12 16 20 24 28 32 36 40 44 48
Time(h) (d)
Acetone
70
60
50; “,_E —+ 4
240 |
=
2 30
> 20 ] —#— Chlorophyll a
] —#— Chlorophyll b
10 - ~o— Carotenoeid
0 —t—t
0 4 8 12 16 20 24 28 32 36 40 44 48
Time(h)

JSALI(©) A0 (2395 (0) 7Y+ (13 93 (a) dlaca g S8 9518 9 93 933 9,18 00l (51 e oy Y Sl
(Y SR PH 9 (S0 308 Jas (59 doanas sloa) (3wl (f) SAIdade sa(e) J gaLlio (d)

Figure 2. Chlorophyll and carotenoid extraction content by (a) tween20%, (b) tween) 85% , (c) ethanol, (d) methanol,
(e) dimethyl ether, (f) acetone (without stirring, at ambient temperature and pH equal to 7).
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Figure 3. Investigating the extraction yields of (a) chlorophyll a, (b) carotenoid with tween 85% (300 rpm, pH 7).
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