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Table 1- Geographic characteristic of chosen farms
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Tabel 2- Results of variance analysis treatments: Total phenolic content, flavonoid content and 1¢50 between of saffron farms
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Total phenolics (Mg Gae/gr Total flavonoid (Mg cou/gr 50
(ngr/ml)
exc) exc)
ot 7 312277.9** 313.7** 7861.53**
Treatment
L 16 1.027 1.00 0.75
Error
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** Significant at 1% probability level.
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Table 3- Mean comparisons treatments: total phenolic content, flavonoid content and 1c50 among of saffron farms
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Means in each column followed by dissimilar letter are significantly different at 5% probability level using Duncan,s Test.
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Table 4- Means comparisons Icsy content with BHT using LSD test
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Farms Icso content  Controller  Means difference 1C50 with controller  P- value
bb 76.2 ¢ 50.63 25.57 P<0.05
Robat
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3 QLS b (a1l olss 5l lsie cnlpb sl
sloodysly d plu g odtho 6 4 i) oS5 don
sl (6ygly8 g ojlas Cjgod x5 (29) (213
B 5929 (B)b i 0ype S (LS 5k
0Pl eomen augil dlacdglie juolie oy o e
il 3blis olyie; Lol 5 390 luus] ol
el 32 (K9S dhuej > Oliios plogl i) il
9> Sbej 9md9e (nl Cumnl bleie (6y98 |y Sl
J e loygSl Sl (S Sl e 0 sl @ ol
oS eS| 3 oleS i 2 b)d o ) lis) alo
Sl dgmg L ool s 4y gl 3ub s o Hlas &y b
S92 (Sl 5l polss b (8 S8 5 e o el
Sl Gl ol pol 5 Laggisde b ooy ol
el Yiaisl a8 515 Vs 4SS ) 52 095 ol &5 s

o= 2 D195 o g Waliwgil Al S0 LS5 g Jalge

posad > pimgiy ol osel Cusd 4 b 4 2295 |
1 pasde i (Sl S| 5l el e
=20 Vb oLl (B3] ogMe liie olS S 5k oS
e (e (55 Jpamo lan & ] IS g 8 1
abie hb glals jl (e plyiedn g e 295
01z plosl liging gols il 2yl b b loseS] 5
Hossin Goli et al., 2012 ;Chen et al., 2008 ; ) Ly
ShunST 5l (olgd s jogas ;> (Omidi et al., 2014
)l Slgen (hagh ol @li b lyie) bS8

S 5 4o
Eyman sla s 5T Ggllaal il 3l sl b ojg el
il oMy VB sy s TBHQ BHT.BHA i
Jled (b sla 3938 Bpae 4 (LIjE1 3,09, (ionen
03905 plp x|y mnb (ol ST 5T wlio 1 ool 4



08 lrhe; Sl sloadsigdl 9 U sl b ( Gl T T (plss dumslio g a2

Pl s g (S5 Jslos g OS5 ple (i g S
0jgyel 45 pl 4 dogi b .cd)S 0adl g 5 Logad oyl
0= Li) sl oleeasy BHT jlLa gy 5 olallas )
LS Slge 3,8 4 s Lol 33,5 o oslial (ST ]

09 @B lge a0 () 3938 5 pliie; Sl S, dlee ]
Ml s alibss plogl g GluS'y plo (28,5 s s
0Pl dunlie Lol s o3 Jlas @y lale (&S oS 5 el

5 Fre ol Closean BHT wile ganli b Slaus) o]
Ol lu’_»j Sl mls (Byme g calis Cux (690
20,5 o g (b

Brand-Williams, W., Cuvelier, M.E., and Berset,
C.1995. Use of free radical method to evaluate
antioxidant  activity. Lebensm  Wiss
Technology 28: 25-30.

Chang, C.C., Yang, M.H., Wenh. M., and Chern,
J. C. 2002.Estimation of total flavonoid
content in propolis by two complementary
colorimetric methods.
Journal of Food and Drug Analysis 10: 178-
182.

Chen, Y., Zhang, H., Tian, X., Zhao, C., Cali, L.,
Liu, Y., Jia, L., Yin, H.X., and Chen, C. 2008.
Antioxidant potential of crocins and ethanol
extracts of Gardenia jasminoides ELLIS and
Crocus sativus L. A relationship investigation
between antioxidant activity and crocin
contents. Food Chemistry 109: 484-492.

Chimi, H., Cillard, J., Cillar, P., and Rahmani, M.
1991. The peroxyl and hydroxyl radical
scavenging activity of some natural phenolic
antioxidant. Journal of the American Oil
Chemists Society 68: 307-312.

Fernandez, J.A. 2004. Biology, biotechnology and
biomedicine of saffron. Recent Research

O‘)_é.c)' slas, 5 as bboL.i;j aslllas oyl b alb .
Sl sl lsn o Ol calises blis g5 40 a0 azals
s 5l sbedplio | w2y LB 5 il polis
0ely sl g5 g 039 IaaSig Mo o (S LS
4 (iblio olydej o dly o aidl e (Jglite Sl 5]
ileslsylis 593 51 (6 5YL Sl ol [oly 5 jla e
elio > Sl ol s 5 ol odlizl cgs il o

U—’l )i)Lc; o.&_p] Cwd C)LJ J.J}w u_é)ao L,’.’IJ& 9 ‘_;{9)‘3
b s it St L] 393 Ly 45 Ceul
3oL 3ylye don ) Aoy ol b oS 5 g a3

&l

Development of Plant Science 2: 127-159.

Gil, M.l.,, and Kaber, A.A. 2002. Antioxidant
capacities, phenolic compounds, Carotenoids
and vitamin C contents of nectarine, peach,
and plum cultivars from California. Journal of
the Agricultural Food Chemistry 50: 4976-
4982.

Hossein  Goli, S.A., Mokhtari, F., and
Rahimmalek, M. 2012. Phenolic Compounds
and Antioxidant Activity from Saffron (Crocus
sativus L.) Petal. Journal of Agricultural
Science 4 (10): 175-181.

Hosseinzadeh, H., and Younesi, H. 2002. Petal
and stigma extracts of Crocus sativus L. have
antinociceptive and anti- inflammatory effects
in mice. Bio Med Central Pharmacology and
Toxicology 2: 1-8. (In Persian).

Karimi, E., Oskoueian, E., Hendra, R., and Jaafar,
H. 2010. Evalution of Crocus sativus L. stigma
phenolic and flavonoid compounds and its
antioxidant activity. Journal Molecules 15:
6245-6249.

Khademi, K. 2011. Acquaintance about Crocus
sativa agriculture. Propagation Publication



IFAF g o oylod B ol oyl pie ) y9ld g cuelyy a s P

Agriculture Jihad organization 1 (90): 1-19. (In
Persian).

Konczak, ., Zabaras, D., Dunstan, M., and Aguas,
P. 2010. Antioxidant capacity and phenolic
compounds in commercially grown native
Australian herbs and spices. Food Chemistry
122: 260-266.

Kosar, M., Goger, F., and Baser, K.H.C. 2011. In
vitro antioxidant properties and phenolic
composition of salvia halophila hedge from
turkey. Food Chemistry 129: 374-379.

Kowalczyk, A., Biskup, I., and Fecka I. 2012.
Total phenolic content and antioxidative
properties of commercial tinctures obtained
from some lamiaceae plants. Natural Product
Communications 12: 1631-1634.

Milan, S. 2011. Total Phenolic content, Flavonoid
Concentration and Antioxidant activity of
Marrubium peregrinum L. extracts.
Kargujevac Journal of the Sciences 33: 63-72.

Mirheidar, H. 1993. The Use the Plants in
Prevention and Treatment of Diseases.
Publication Islamic Cultural .535pp. (In
Persian).

Mokhtari, F., Hossin goli, A., and rahim malek,
M. 2012. Evaluation of the possibility in using
saffron petals as a source of natural
antioxidant. 7" National Congress on
Horticultural Sciences Iran. 2581-2584. (In
Persian).

Murugaian, P., Srikumar, R., and Thangaraj, R.
2009. Isolation and  estimation  of
phytochemical content in aqueous and

ethanolic extract of Piper betel. Life Sciences

and Bioinformatics 1: 29-31.

Norbaek, R., and Kondo, T. 2002. Flower
Pigment Composition of Crocus species and
cultivars used for a chemotaxonomic
investigation. Biochemical Systematic and
Ecology Journal 30 (8): 763-791.

Omidi, A., Riahinia, N., Montazer Torbati, M.,
and Behdani, M.A. 2014. Hepatoprotective

Effect of Crocus sativus (saffron) petals extract
against Acetaminophen toxicity in male wistar
rats. Avicenna Journal of Phytomedicine 4 (5):
330-336 .(In Persian).

Rafiei, Z., Jafari, M., Aalami, M., and Khamiri,
M. 2012. Antioxidant properties of olive leaf
extract and its application in sunflower oil.
Journal of Food Research 21 (1): 11-21.

Schieber, A., stintzing , F.C., and Carle, R. 2001.
By- product of plant food processing as a
source of functional compounds recent
developments. Journal Trends in Food Science
and Technology 12 (11): 401-413.

Temerdashev, Z.A., Frolova, N.A., and Kolychev,
LA, 2011. Determination of phenolic
compounds in medicinal herbs by reversed
phase HPLC. Journal of Analytical Chemistry
66 (4): 407-414.

Thoo, Y.Y., Liang, J.Y., and Tan, C.P. 2010.
Effects of binary solvent extraction system,
extraction time and extraction temperature on
phenolic antioxidants and antioxidant capacity
from mengkudu (Morinda citrifolia). Food
Chemistry 120: 290-295.

Wojdylto, A., Oszmianski, J., and Czemerys, R.
2007. Antioxidant activity and phenolic
compounds in 32 selected herbs. Food
Chemistry 105: 940-949.

Wong, C., Cheng, K., and Chen, F. 2006. A
systematic survey of antioxidant activity of 30
Chinese medicinal plants using the ferric
reducing antioxidant power assay. Food
Chemistry 97: 705-711.

Zargari, A. 1990. Medicinal Plants 4" edition,
Tehran University Publishing. 924pp. (In
Persian).



Saffron Agronomy & Technology Vol. 5, No. 1, Spring 2017, P. 51-60 4

Survey and comparison of the antioxidant activity, total phenolic, and
flavonoid compounds of saffron petals sowing in different regions of the
Lorestan province

Ali Mohammadian'?* , Hassan Ahmadvand?, Reza Karamian®, Reza Siahmansour®, Ali
Sepahvand® and Shahram Omidvari*
Submitted: 13 February, 2016 Accepted: 19 May, 2016

Mohammadian, A., Ahmadvand, H., Karamian, R., Siahmansour, R., Sepahvand, A., and Omidvari, S. 2017.
Survey and comparison of the antioxidant activity, total phenolic, and flavonoid compounds of saffron petals
sowing in different regions of the Lorestan province. Saffron Agronomy & Technology 5(1): 51-60.

Abstract

Saffron is one of the most valuable food and medicine products that has a high
economic importance in Iran and other countries. Harmful environmental factors
prohibit the human body from collating the free radicals that are produced during
breathing resulting in problems such as premature aging, atherosclerosis and cancer.
There has been only a few reported research studies on the antioxidant properties of
Saffron petals in world. This research was carried out in order to survey the
antioxidant compound that may be extracted from Saffron petals and indicate the total
phenol content (TPC) and total flavonoid content (TFC) in the cultivated Saffron
farms of the Lorestan province. After specifying the Saffron farms by the Random
systematic method, the compound sampling was carried out (Saffron petals amount 2
kg). Then, the antioxidant activity, total amount of phenols and flavonoids in the
extracts were measured by methods of DPPH, Folinciocalteau and Colorimetric assay,
respectively. The results showed that the amount of ICsy was the lowest and highest in
Noorabad and Vician farms with amounts of 1.66 and 156.4pg/ml, respectively by the
Duncan test. The results of mean comparison showed that the total phenol content and
total flavonoid content of 1098.8 mg Gallic acid/g extract and 41.39 mg cou/g extract,
respectively that belonged to the Noorabad and the Chaghalvandi farms had the
highest amounts among all of the saffron cultivation in the farms.

Keywords: Natural antioxidants, Free radicals, Colorimetric assay, Planting of
Saffron
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