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Abstract

Curcumin is a pigment extracted from the rhizome of turmeric (Curcuma longa L.), which has
useful therapeutic properties in addition to its coloring properties.This study was conducted with
the aim ofinvestigating the extraction of curcumin by carbon dioxide supercritical fluid and
comparing the results with the maceration method. In the supercritical carbon dioxide method, the
effect of temperature, pressure and ratio of auxiliary solvent to solid substance on curcumin
extraction efficiency was investigated. In the maceration method, the effect of independent
parameters, including time, the ratio of acetone and ethanol solvents to each other, and the
solvent-to-solid ratio on the optimization of curcumin extraction conditions, was investigated. In
this method, curcumin extraction efficiency, extracted curcumin purity, and L*a*b* color
parameters of curcumin were evaluated. The RSM and test design software were used in order to
optimize extraction conditions in both mentioned methods.According to the results, the solvent-
to-solid ratio had a significant effect ( p<0.01) on curcumin extraction efficiency in the
maceration method, but in the supercritical carbon dioxide method, pressure changes and the
auxiliary solvent-to-solid ratio had a significant effect ( p<0.01) on curcumin extraction
efficiency. Also, the maximum yield of curcumin extraction under optimal conditions in
maceration and carbon dioxide supercritical methods was obtained as 5.24 and 8.11%,
respectively, which results indicate that the yield of curcumin extraction under optimal conditions
in carbon dioxide supercritical method was 2.8% more than the maceration method.

Keywords: Optimization, Maceration, Surface Response, Supercritical, Curcumin.

Corresponding Author: sargolzaei@um.ac.ir



WY YA a2 \f'fﬂk/rrda;@/ﬁ@w;: /L;‘.:\.'G 6})‘.’536}1&)56)3'_\(}564{';,3

https://sanad.iau.ir/journal/jfst :alxo colw E-ISSN: 2676-7155
(9% do)
Sl 8P Jhw 9 Ol S (35 b (megs 195 Tl Al il due
Tl o e 3l oolatul b oy Fousl (80
TObgh GO M LI g Slga ¢ W9 wg 0 )

'm.)‘i‘ (Agdon (Aglin 6«3:} e\iﬁdb (ewlige 0l isls ¢ ;Q.«-N“L g 33;—\
Ol e s 5 Ol 5 A slgm (M 3l pm (5 5L5 5 psle 0aSCin s Y

VEY/YYE s @)U VP Y/ /YA sl s @)U

Doi: 10.71810/jfst.2024.1004809

°
u&‘}i‘s‘)b;MJ&)C—ur.ﬁu){OjWSCM‘(CuVCumalOngaL-)‘\{ﬁJ)j(’j}i)j|aJ.ﬁtC‘ﬁw‘ﬁ‘&)w;);
2l alie 5 ST 63 (S Sl G Jbw Loy mn oS58 gl el gy p Ba b Ry () ABL (e 55 ke Sy
2 el osle 4 (ST I s 5 b cles 1 Sl om B8 ST (63 (p S ey 53 kb plail Ol ry L OT I Jol>
4 Jsbl 5 Ogml gl P Cos Ol Juld Jatue b byl 1 Ollaast B9y 55 Ad )y e S 58S glAel 25k
P (oS 0SS gl (p33L 5 Ab gy eSS el Ll d (S5l gy el el 4 I S 5 S
Al Bl Sl ag st 4028 8 515 QL5035 5m 5 e S558 LHa¥D* K55 ols bl 5 s gl el e S5 S
4 I s Ol gy 53 4 515 OLES gl . esliz JqujTCJL,\y\Cj,?gcuﬁjjjjlj;xjjjjaﬁja
o> Ol 123 ¢ S s B AT (65 (ST iy 53 Lol Sodls e oS5 557 £l il 235k (5,5 (D070 Y) (6,13 e 1 il o3l
P25k S e e ol ails (P/01) Sl ime ST a5 55T gl Al (a35L el eole 4 (S8 I S 5 5L
St o )3 MY 5 OYF 5 4 Gl B8 AenSTT (65 (S 5 Ol Gl ) )3 ag Lol S e 5858 |
Ao )3 YA S\ s G b 4o (63 (ST sy 53 e datl o 53 n 8508 ) il (235 o8 ol 1 (ST ol ol 4 T

Dl 03 53 Okl g, 5 2l

S0 S G s e (Ol (Sl g 1SS (S 0319

sargolzaei@um.ac.ir 1L J s *




\?’f}ig/r}wdwu/rﬁm 09 /d_\i‘cé”u)wbyéjﬂjdawu VY

D) Al oo Sl Ods 4 sl C\jégz.«a\ Sl ST
Tl 4 b e SlislT oY) 0Kes 5 5810V
sy e 3 0T Gosrd G fss 5 eSS
It I 5 o S 4S8 o G o S
g S5 S W5 e Ot 315 0L 15 sl plox)
TN Oher s 5L L(YF) Sl 035 s ys #/0A
4 4o Sl e sSHS gl g Gl Gla bl
T olT b S e eslizal L1 ol 25 <SS
ssbne 4 (YY) OLSes 5 ke (YY) L5 S )y
Sl o S5 ST 5 sy 5l eSO gl A
Pl S8 4 Gl 55 oS48 2 42T Juld)
2 e g gliael Jold) Glad e 55 5 (O 5 5
25 Sl O84St (63 (S S eslinl Ll A e
sl el (b1 L T I ST 4 pgs do e
LT3 50 e sSHsS Mg Ol YL o 0wl
Loy OF/F Olsen & J b1 I ysudm 5 5 (6l e 93
ssbie 4 (VYY) 0L 5 1L L04) Wl s @
3500 ) S s sSHS OS5 gl Al Gl e
G N Gs e al p Dol p )y S8 4w
o 255 52 S-S b el e
53 00) Ly A )3 & 2| Szl 235k 4 5 S o g
Ohs 4 o S et Ol Glay sS6 () Gl )
¢SS 4 S s Ol sla e o K 03le
eSS gl Al (35l et Ol Gla)sSB ST (o
5 okd mlil e SLS s gz 03 s
G0 3 e sSssS bR atL* Ky Gl gyl g
o men (235 S (Ly 0bles) O gl pule
ol o3l 4 (S I s 5 ,las s gl el
2 asra) esis ) eSS gl 25k s g

gams g oy 5 Slem B ST 6 S A

2- Design Experimental Version 7.0
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1- Supercritical Fluid Extraction (SFE)
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1- Unicorn Natural Products Limited
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