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Figure 1- Chemical structure of Crocin.
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Figure 2- UV-Vis spectra of standard crocin sample (2.5 ppm) at 200-700 nm.
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Figure 3- UV-Vis spectra of extracted crocin from saffron at different percent of water-ethanol mixture.

Sl o JpUhol il ey oS 5 g Jls gy
Ol 3l ead Zlseiwl g S (gols (goylas (puwg,S
bz claylej o e (slod )3 g Ggwlyd ol s cov
i g 00d (o (Caeleo YY) 5oy ¥ B s oo ) )l
L Ya. g (UV-Vis) (Sye—yidis )8 4l o Jols o)lac
o ¥ USTs 50 ans 5l L Jeols cib el sy yiogil 00+
Job 0 el dudw awlie o ¥ G o el VY I
Jb e clacuns ) bojlas jI Sy gogl YYD zge
o S mls culons ool L & S5 )3 g 4w jl L
oS 5 (UL &) JU> g5 @b oS il o ol
Jsloxe (g )8 610l Loy Gial38l g 039 gl a0
Pl 29 5 e Blao gl a5 Jlodl ko talS
JLdg 51355, 03l plgis 4 (awg)S 9 0 390 dlge 45 o
Gde dy pawg)S dasolis cplply 00,5 oolatwl 9 oud zlysuiuwl
o 4nlS kS S 35 (685 s 63 Sl

Sl (339598 AT ) Sy (g )S ) JS @ 255 L

STy o] 3l 5 (el e (L) 89> clasign deng o
g 1o 3mST  wilo oo belge o> 3 1) ol sy
o3l Ltalsl JUs £o0 1 5lo liand oloe 5yl 4o
9 o gLl AilEed sladise pl 1A o (Rahaiee et al., 2015)
gl ald 0 e 208 e o] ) el 4 onie
g Clalons (g S g 4Bl halS Jalge cnl 51 L
L 5LE glseul sba by, jleslatal g gzl oloj (aals
2 rme ) 4 e (Dgolb glSnl ) wile) UL Lo
i 5 01 s ol 5 S aS (55
5 b pelss g JU> comle Lol g o Lais 0)las
ele (sLaog, S 3gmg b Hlib aondad Wlo o] _oliasdd
AU GrmgsS s 2 S & (54398 5 (5930, (ol
alel 3l G ol ol 5 gl plol) oSl ailis

51wy yokaio & (Rezaei & Abedi, 2017) cul Sge 35



VFer 3wl ¥ oylods Al oylie) gyobd g uelyj an i YAY

D JS5 Jlagad 4y i b oSt (o Ol > JHUITD olome g8 S5y a8 lS it 4 e SlS o] S

Cawl 005 leu]w)l M).)Y'/Y Le(:)9)v)|w Ju> u'.’.)—:'er’(ﬁ—‘b""u—J C’l—:" )‘ b.)l.o.’.‘_.w‘l)J9.\m )lB 5

300 350 400 450 500 550
Wavelength (nm)

_1. 100% W 2_ 75-25 W-Et 3_ 50:50 W-Et L 25-75 W-Et i 100% Et

395 4 3 e JIU1-0T bgle ilitio slosns )3 )3 oyl e 5 51 a8 15! (o il yolo i —F JSS
Figure 4- UV-Vis spectra of extracted crocin from saffron at different percent of water-ethanol mixture after 3 days.
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500 s b JpUkol JUs o) b o Joili] 0l glysiinl ladiged (gylul Jols claodly 4y asgly

Gl 0 didw Jd 4 Ll 1y (gl aid VO:YO Jade 4 diwnly Joilil ol sl Jls iz slacuws bws



YAY  olie) 5l @ael (g 4 oS glouinl 5 oT-Jeibl JUs 51

zlyewl Hleasly Gilidl el ao)d 00 Lgodgs jys
(JU> 2o S 3 ol 3 ol i oglle 23,5 (o oS
Sl L dcilie ) (g5l cp UL Gl g S
2o YIY 5 59, ¥ 5 L g 039 Josb-l JUs (clads )
45 9 gl )3 @ige ol D9 e S o S5 oS
5 ht Lo p)lS sl Gg)S 9 Glite o)las ol

25 18 5l e Wil pe g 039 Cugenl Bl g

‘:;‘5)45 9 ’Mf'“
s o3Sle Wls gasbip Ll I otz addlas ()l
claingh plojlw 4550 (e Ad)l cwlid S ool

F 5 oas plosl Glojls ol (plrand slos)glkd oasimgy
Sl JS ol &S ol gxeo g ele claingd lojle

D)8 o 1308 g S5 el 030> )8 Coles )90 )

Alavizadeh, S.H., and Hosseinzadeh, H. 2014.
Bioactivity assessment and toxicity of crocin: A
comprehensive review. Food Chemical and
Toxicology 64: 65-80.

Amin, B., and Hosseinzadeh, H. 2012. Evaluation
of aqueous and ethanolic extracts of saffron,
Crocus sativus L., and its constituents, safranal
and crocin in allodynia and hyperalgesia
induced by chronic constriction injury model of
neuropathic pain in rats. Fitoterapia 83: 888-
895.

Chaharlangi, M., Parastar, H., and Malekpour, A.
2015. Analysis of bioactive constituents of
saffron using ultrasonic assisted emulsification
microextraction ~ combined  with  high-

Olome 4 JUs aops oS5 cpl @i cons b s
JUs a8 jlade pl 2 oglle 03,5 Qlal JUs gy Cons
o= ol 3l UL el 13 0390 dlge gzl (sl J5iUl

ool pulio a o Ll 5l g 5 (el a3

S 5 4o
ol gl g olnl (cog 290 GlalS Sl (S plyie
(9 )S ) Moyl 0 550 dlgo cpuily cle & &S Cawl g
P 5 2al> S8 SIS (o 5 (w98 9,5 (JUlSL
cle @ oS ooy lyas; ojlas (3, eole pwg,S bl 0
glilind ladion ity § aadai)lS 09,8 4 cudly (3l
oot 9 &l e )3 9 0392 5L e Jelgs Jlie

gl JUs )51 (o gl 23,5 (0 205 ]
N0 o) JpUl g o byl cilisea (Laclale 5l g S

Sy aS ol s gols b eolaiwl 5,m6lS YY uilS 8

&l

performance liquid chromatography with diode
array detector: a chemometric study. RSC
Advances 5 (33): 26246-26254.

Ebadzadeh, H. M., Ahmadi, K., Mohammadi Nia,
Sh., Abbas Taghani, R., Abbasi, M. Yari, Sh.
2020. Keshavarsi Statistics of year 2019, Part
2. (In Persian). Available at Web site
https://www.maj.ir/Dorsapax/userfiles/Sub65/a
marnamehj2-1398-site.pdf  (verified 3 June
2021).

Garcia-Rodriguez, M.V., Serrano-Diaz, J.,
Tarantilis, P.A., Lopez-Corcoles, H., Carmona,
M., and Alonso, G.L. 2014. Determination of
saffron quality by high-performance liquid
chromatography. Journal of Agricultural and


https://www.google.com/search?biw=1745&bih=883&q=food+chemical.+toxicology&sa=X&sqi=2&ved=0ahUKEwjPi57Xk_fKAhUBApoKHbL2DPIQ7xYIGSgA
https://www.google.com/search?biw=1745&bih=883&q=food+chemical.+toxicology&sa=X&sqi=2&ved=0ahUKEwjPi57Xk_fKAhUBApoKHbL2DPIQ7xYIGSgA
https://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&cad=rja&uact=8&ved=0ahUKEwin2tP9wfvKAhUFiywKHU3uBDoQFggcMAA&url=http%3A%2F%2Fpubs.acs.org%2Fjournal%2Fjafcau&usg=AFQjCNH5PAfTp8G3y2WT0pD14ztU8PQzEg&sig2=TVwzIaJ87SYVCSqoqUT5Gw&bvm=bv.114195076,d.bGg

1Pee 5l oF oylod A oo oyl yhe ) (559U g el g i Ya¥

Food Chemistry 62: 8068-8074.

ISO 3632-2. 2010. Saffron (Crocus sativus L.),
part 2 test methods. The International
Organisation for Standardisation (First Edition).
Switzerland. www.iso.ch/iso.

Kadkhodaee, R., and Hemmati-Kakhki, A. 2006.
Ultrasonic extraction of active compounds from
saffron. In Il International Symposium on
Saffron Biology and Technology 739: 417-425.

Kulisic, T., Radonic, A., Katalinic, V., and Milos,
M. 2004. Use of different methods for testing
antioxidative activity of oregano essential oil.
Food Chemistry 85: 633-640.

Lozano, P., Delgado, D., Gomez, D., Rubio, M.,
and Iborra, J.L. 2000. A non-destructive
method to determine the safranal content of
saffron (Crocus sativus L.) by supercritical
carbon dioxide extraction combined with high-
performance liquid chromatography and gas
chromatography. Journal of Biochemical and
Biophysical Methods 43 (1-3): 367-378.

Mohajeri, S.A., Hosseinzadeh, H., Keyhanfar, F.,
and Aghamohammadian, J. 2010. Extraction of
crocin from saffron (Crocus sativus) using
molecularly imprinted polymer solid-phase
extraction. Journal of Separation Science 33
(15): 2302-2309.

Nerome, H., Ito, M., Machmudah, S., Kanda, H.,
and Goto, M. 2016. Extraction of
phytochemicals from saffron by supercritical
carbon dioxide with water and methanol as
entrainer. The Journal of Supercritical Fluids

107: 377-383.

Rahaiee, S., Shojaosadati, S.A., Hashemi, M.,
Moini, S., and Razavi, S.H. 2015. Improvement
of crocin  stability by biodegradeble
nanoparticles of chitosan-alginate. International
Journal of Biological Macromolecules 79: 423-
432.

Rezaei, E., and Abedi, M. 2017. Efficient
Ultrasound-assisted extraction of cichoric acid
from Echinacea purpurea root. Pharmaceutical
Chemistry Journal 51 (6): 471-475.

Verma, R.S., and Middha, D. 2010. Analysis of
Saffron  (Crocus sativus L.  Stigma)
Components by LC-MS-MS. Chromatographia
71 (1-2): 117-123.

Yasmin, S., and Nehvi, F.A. 2013. Saffron as a
valuable spice: A comprehensive review,
African Journal of Agricultural Research 8 (3):
234-242.

Yilmaz, A., Nyberg, N.T., Mglgaard, P., Asili, J.,
and Jaroszewski, JW. 2010. 1H NMR
metabolic fingerprinting of saffron extracts.
Metabolomics 6 (4): 511-517.

Zougagh, M., Rios, A., and Valcarcel, M. 2006.
Determination of total safranal by in situ acid
hydrolysis in  supercritical fluid media:
Application to the quality control of
commercial saffron. Analytica Chimica Acta
578 (2): 117-121.


https://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&cad=rja&uact=8&ved=0ahUKEwin2tP9wfvKAhUFiywKHU3uBDoQFggcMAA&url=http%3A%2F%2Fpubs.acs.org%2Fjournal%2Fjafcau&usg=AFQjCNH5PAfTp8G3y2WT0pD14ztU8PQzEg&sig2=TVwzIaJ87SYVCSqoqUT5Gw&bvm=bv.114195076,d.bGg
http://www.iso.ch/iso
https://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&cad=rja&uact=8&ved=0ahUKEwitzcj9wvvKAhUGthQKHSi9CkoQFggfMAA&url=http%3A%2F%2Fwww.journals.elsevier.com%2Ffood-chemistry%2F&v6u=https%3A%2F%2Fs-v6exp1-ds.metric.gstatic.com%2Fgen_204%3Fip%3D213.176.123.6%26ts%3D1455599576201123%26auth%3Df2jm3xk7xe46ufjbut6kdl55tunhhjgs%26rndm%3D0.043192042503505945&v6s=2&v6t=7549&usg=AFQjCNE-rYNuRbXFNjJIwn73OWizIoacmg&sig2=cxKiBFb_-nn8MdYOdggytg&bvm=bv.114195076,d.bGg
http://www.academicjournals.org/ajar/
http://www.sciencedirect.com/science/journal/00032670/48

Saffron Agronomy & Technology Vol. 9, No. 3, Fall 2021, P. 285-293 4

The Effect of Ethanol —~Water Mixture on Ultrasonic Extraction of Crocin
from Saffron

Maede Karamipour Esfahani!, Mohammad Abedi?* and Zaker Bahreini®

Submitted: 27 February 2016 Accepted: 7 June 2021

Karamipour Esfahani, M., Abedi, M., and Bahreini, Z. 2021. The Effect of Ethanol —~Water Mixture on
Ultrasonic Extraction of Crocin from Saffron. Saffron Agronomy & Technology, 9(3): 285-293.

Abstract

Saffron (Crocus sativus L.) is an important medicinal plant cultivated in different parts of Iran
especially Razavi and South Khorasan provinces and because of its high price considered as one of
the important Iranian products for export. Saffron extract is a rich source of phyto-chemicals with
antioxidant properties and used in traditional and modern medicine. Crocin is one of the natural
carotenoid in saffron extract which recently has been used in pharmaceutical formulations for
treatment of depression. In regard to significance of phyto-chemicals and bioactive compounds in
saffron extract and specially crocin, in this study, a convenient and practical solvent extraction
method has been evaluated for extraction of crocin and bioactive compounds from saffron. For this
purpose, at different ethanol-water volume ratios 0-100, 25-75, 50-50, 75-25 and 100-0, the
ultrasonic extraction of bioactive compounds and crocin has been achieved. UV-Vis spectra at
Amax of 445 nm was used for absorbance measurements and least square curve fitting applied for
determination of crocin concentrations in extracted samples. The results obtained at different
ethanol-water volume ratios and the stability of the solutions was studied after three days. Ethanol-
water with composition of 50:50 (v/v) was selected as the optimum ratio for the extraction of
crocin from saffron.
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