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Table 1- Percentage of chemical composition of saffron corm
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Table 2- Compare means of solvent effect on yield extraction and Antioxidant abilities of saffron corm extract

I8l (0 @58 e ol
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Solvent power of Reducing power of Felll Total phenolic Extraction yield (%)
DPPH (umol.ml'l) compounds (mg.ml'l) y ¢
(Inhibition %)
th' 42.24° 351.3 42.54° 0.46°
ater
Jyle
Methanol 56.5° 572.51° 77.6° 1.07°
(80%)
Jsit
Ethanol 59.42° 594.74° 85.84° 1L17°
(80%)

*At each column the numbers with common letters don’t have statistical significant different (Dunken p<0.05).
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Table 3- Compare means of ultrasonic effect on yield extraction and Antioxidant abilities of saffron corm extract
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(Inhibition %)
0 57.7° 459.71° 69.98° 0.98°
20 59.53° 527.32° 75.33° 0.82°
45 64.37" 643.51° 82.33° 0.90°

*At each column the numbers with common letters don’t have statistical significant different (Dunken p<0.05).
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Table 4- Compare means of ultrasonic effect on yield extraction and antioxidant abilities of saffron corm extract
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Sol ¢ Ultrasonic Radical scavenging Reducing power of Total phenolic ) & ).z"w
olven time power of Felll (pmol.ml™) compounds (mg.mI™) extraction
(minute) DPPH yield (%)
(Inhibition %)
o 0 67.97° 538.5% 59.34¢ 0.72"
water 20 15.33° 94.14° 10.43° 0.39%¢
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*At each column the numbers with common letters don’t have statistical significant different (Dunken p<0.05).
P20 (Sl yge3) 35,185,000 b g yld ime gl (g lal Llod 5l gty 1 S yiitie hgy> gl sluele

VY ) Glealy aGydb @ sy Jlab Gy S e
By FD g Ve 13 oy /Y8 5 aoyd +/YA & ald diges 4o
Zlaol LagM s pluw 550 55 bl yialS Goolp sl
a8 g b GLuS g o iy 4By O Gde 4 Giguolyd
Jsilie § Jgbl (slodls 5> o ap |y T ol (S48 e
Jabe (o)l e yolo 4 aald Wged b duwlie o 5 0l L
Coild (gt T oyal (a8 ) loe 0,08 ¢ JS b olS

(P<+/-0)

8 5 ot
sile (Gl 5 sl olie Sl A Gl GBS
ASle (B OS5 g (g (20> VAIY) g S
P ailo ang 6 5l (g 221y 3 gl o o
ey 0l sl ploily Ol b auglie > Jgibl 5 Joilio
Svgel gl sl (lhte Sl 3l ) (ot (K8 Sl ke
S oo g 3031 S0l (S8 )08 ol slaojlac
Jlesl glaj oinl381 L aiily (6 5V plosly gy cpal
oloasly y yls ey il (ot 4idd ¥O b gl b
oyl glauS| 5l ©pas g 6 Gl 5 ke ] ol
Loy Voo A gl zleel il iolial e by

9 &9 gyl leasly 5 (g pSecis Lials (Ol M



AV e sl oae Jlab Gy Sl 5 linn g il il 5ol gy eomilyd g 03] (e

Anonymous. 2016.  Agricultural  Statistics.
Gardening products. Ministry of Jihad-e-
Agriculture. Tehran. (In Persian).

Albu, S., Joyce, E., Paniwnyk, L., Lorimer, J.P.,
and Mason, T.J. 2004. Potential for the use of
ultrasound in the extraction of antioxidants
from Rosmarinus officinalis for the food and
pharmaceutical industry. Ulrasonic
Sonochemistry 11 (3-4): 261-265.

Altemimi, A., Watson, D., Choudhary, R., and
Dasari, M. 2016. Ultrasound assisted extraction
of phenolic compounds from peaches and
pumpkins. Plus One 11 (2): 1-20.

Annegowda, H.V., Bhat, R., Tze, L.M., Karim,
A.A., and Mansor, S.M. 2011. The free radical
scavenging and antioxidant activities of pod
and seed extract of Clitoria fairchildiana
(Howard) - an underutilized legume. Journal of
Food Science Technology June 50 (3): 535-—
541.

AOAC, 2000a. Official methods of analysis.
Method 990.20. Determination of solids by
direct forced air oven drying method.
Washington, DC: AOAC.

AOAC, 2000b. Official methods of analysis.
Method 990.20. Determination of ash by
gravimetric method. Washington, DC: AOAC

Bagri, J., Yadav, A., Anwar, Kh.,Dkhar, J., Singla-
Pareek, S.L., and Pareek, A. 2017. Metabolic
shift in sugars and amino acids regulates
sprouting in Saffron corm. Scientific Reports 7
(1) 11904: 1-10.

Benzie, I.F.F., and Strain, J.J. 1996. The ferric
reducing ability of plasma (FRAP) as a measure
of "antioxidant power": the FRAP assay.
Analytical Biochemistry 239V (1): 70-76.

Capannesi, C., Palchetti, 1., Mascini, M., and
Parenti, A. 2000. Electrochemical sensor and
biosensor for polyphenols detection in olive
oils. Food Chemistry 71 (4): 553-562.

Chrungoo, N.K., and Farooq, S. 1985. Correlative

&l

changes in carbohydrate content and starch
hydrolysing enzymes in corms of saffron crocus
(Crocus sativus L.) during dormancy and
sprouting. Biochemistry Physiology Pflanzen
180 (1): 55-61.

Escribano, J., Rios, 1., and Fernandez, J.A. 1999.
Isolation and cytotoxic properties of a novel
glycoconjugate from corms of saffron plant
(Crocus sativus L.). Biochimica et Biophysica
Acta 1426: 217-222.

Esmaeili, N., Ebrahimzadeh, H., Abdi, K.
Mirmasoumi, M., Lamei, N., and
AziziShamami, M. 2013. Determination of
metal content in Crocus sativus L. corms in
dormancy and waking stages. Iranian Journal of
Pharmaceutical Research 12 (1): 31-36. (In
Persion with English Summary).

Gong, Y., Zhang, X., Li, H., Yan, Q., Yuan, F.,
and Gao, Y. 2015. Optimization of subcritical
water extraction parameters of antioxidant
polyphenols from sea buckthorn (Hippophaér
hamnoides L.) seed residue. Journal of Food
Science and Technology 52 (3):1534-1542.

Heidary, M., Mortazavi, A., Asili, J., Bolourian,
SH., Armin, M., and Abdalshahi, A. 2012.
Ultrasonic assisted extraction improvement of

Flomido

schemaparviflora. Journal of Herbal Drugs 3

phenolic compound from
(1): 7-13. (In Persion with English Summary).

Hemwimol, S. Pavasant, P., and Shotipruk, A.
2006.  Ultrasound-assisted
anthraquinones from roots

extraction  of
of  Morinda
citrifolia. Ultrasonic Sonochemistry 13 (6):
543-548.

ISO. 1981.
determination of crude fibre generalmethod
(Weende, ISO 5498) International Organization
for Standardization. Geneve.

Lee, E., Wylie, E., and Metcalf, C. 2007.
Ultrasound imaging features of radial scars of

Agricultural foodproducts:

the breast. Journal of Australasian Radiology 51



VA9 lg Voled A al ol yieg s ysld 5 ceelyy ayts QA

(3): 240-245.

Naczk, M., and Shahidi, F. 2006. Phenolics in
cereals, fruits and vegetables: occurrence,
extraction and  analysis.  Journal  of
Pharmacology Biomed Analitical 41 (5): 1523—
1542.

Paniwnyk, L., Cai, H., Albu, S., Mason, TJ., and
Cole, R. 2009. The enhancementand scale up of
the extraction of antioxidant from Rosmarius
officinalis  using  ultrasound.  Ultrasond
Sonochemistry 16 (2): 287-292.

Rodrigues, S., Pinto, G.A.S., and Fernandes,
F.AN. 2008. Optimization of ultrasound
extraction of phenoliccompounds from coconut
(Cocosnu cifera) shellpowder by response
surface methodology. Journal Ultrasonics
Sonochemistry 15 (1): 95-100.

Rubio-Moraga, A., Gerwig, G.J., Castro-Diaz, N.,
Luisa Jimeno, M., Escribano, J., Fernandwz,
JA., and Kamerling, J.P. 2011.

Triterpenoidsaponins from corms of Crocus

sativus: Localization, extraction and
characterization. Industrial Crops and Products
34 (2011): 1401-1409.

Sanchez-Vioque, R., Rodriguez-Conde, M.F.,
Reina-Urena, J.V., Escolano-Tercero, M.A.,
Herraiz-Penalver, D., and Santana-M¢éridas, O.
2012. In vitro antioxidant and metal chelating
properties of corm, petal and leaf from saffron
(Crocus sativus L.). Industrial Crops and
Products 39 (2012): 149-153.

Wanasundara, P.K., and Shahidi, F. 2005.
Antioxidants:  Science, Technology, and
Applications. In Bailey’s Industrial Oil and Fat
Products. Shahidi, F. (Eds). John Wiley &
Sons, Inc. New Jersey.

Zhu, J., Li, L., Chen, L., and Li, X. 2012. Study on
supramolecular structural changes of ultrasonic
treated potatostarch granules. Food

Hydrocolloids 29 (1):116-122.



Saffron Agronomy & Technology Vol. 8, No. 1, Spring 2020, P. 89-98 6

The Effects of Extraction Conditions on Bioactive Compounds of
Saffron Corm Extract

Soodabeh Einafshar'“and Parvin Sharayei

Submitted: 5 February 2019 Accepted: 14 May 2019

Einafshar, S., and Sharayei, P. 2020. The Effects of Extraction Conditions on Bioactive Compounds of Saffron
Corm Extract. Saffron Agronomy & Technology, 8(1): 89-98.

Abstract

Saffron is a unique product of Iran and Saffron corm is one of the saffron producing ingredients that is
produced annually in a high volume in the country. It is shown that saffron corm is a low-cost material which
contains some extractable bioactive compounds. The extraction method affects the kind and amount of
bioactive material extracted from the saffron corm. Therefore, this research study was carried out in order to
produce high value-added materials from the waste saffron corm. First, the saffron onion was prepared, dried
and completely ground. Extracting was performed using a solvent (80% methanol, 80% ethanol and water)
and ultrasound (100% intensity, 0, 20 and 40 minutes at room temperature). The extracts were dried by rotary
evaporation. In each case, extraction efficiency, determination of minimum inhibitory concentration (MIC),
minimum bactericidal concentration (MBC), phenolic compounds, iron regeneration strength 111, and free
radical receptivity were determined. In order to investigate the independent effect (the type of solvent,
ultrasound intensity) and interaction (solvent type and ultrasound intensity) on bioactive compounds of
saffron onion extract, a factorial arrangement of 2 variables with completely randomized design was used in
three replications. Mean comparison was done by the Duncan method. The results showed that Ethanol
solvent extracted 85.84 mg.ml™ of phenolic compounds with the highest reducing power of Felll (594.7
pmol.ml™), radical receptivity (59.42%), and ultrasound process at 100% for 40 minutes extracted the highest
amount of phenolic compounds (82.23 mg.ml™).
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