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Table 1- Name and number of saffron sampling origins
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Figure 1- Comparison of Safranal, Picrocrocin and Crocin of 14 studied production area with Iran national Standard and
ISO/TS 36322.
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Figure 2- Dendogram and constellation plot for hierarchical cluster analysis of 14 studied locations based on Crocin,

Picrocrocin and Safranal (In dendogram plot, the length of the lines has determined the impact of each of the qualitative
properties (Crocin, Picrocrocin and Safranal) in the particular area under study).
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Table 2- Hierarchical cluster analysis distance matrix of studied locations

% 1 2 3 4 5 6 7 8 9 10 11 12 13 14

Origin
1 0 3.891 3274 2950 3.487 2278 3.076 2.789 2308 3.637 2.685 4.137 2.755 3.156
2 0 2.675 2753 1110 1.849 3840 1.171 2742 0.890 1.298 2.019 1518 2491
3 0 0.398 1.602 1.657 1.286 1.928 2.125 3.211 2.627 4.336 1.426 1.996
4 0 1736 1547 1160 1876 1799 3.225 2541 4330 1403 2117
5 0 1227 2786 0.882 2325 1724 1514 2881 0.737 1.740
6 0 2369 0.746 1.780 1.941 1.138 2908 0.521 1.481
7 0 2.896 2576 4.228 3479 5262 2396 2516
8 0 1802 1383 0.739 2479 0549 1921
9 0 2967 2123 3.908 1.817 3.170
10 0 0.990 1.184 1.839 2.592
11 0 1879 1217 2222
12 0 2.930 3.390
13 0 1.559
14 0
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Table 3- Cluster division locations based on studied quality indices

allaio b 5 A 5 pABLS (eSiles ool

Mean values of quality indices in each location

dilie  OmweSeSw omwsS  JUSle i

Origin Picrocrocin Crocin Safranal Cluster
1 98.22 30.66 271 1
2 77.28 39.23 203.5 2
3 92.44 45.77 243 4
4 92.68 4451 252 4
5 84.25 4212 214 2
6 90 38 230 2
7 101.31 45.71 262 4
8 84.17 38.24 226 2
9 85 385 279 5
10 78.15 34.95 198 2
11 83 34.75 221 2
12 76 30 181 6
13 875 40 227 2
14 97 40.2 1974 3
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Table 4- Correlation of Crocin, Picrocrocin and Safranal with elevation

&S el 95 9,55 Jul,slw g S W)l
Qualitative index Picrocrocin Safranal Crocin Elevation
ﬁf*’”’; ”S“ 1.0000 0.4409 0.6121 0.1787
Picrocrocin
Jusl 1.0000 0.2988 -0.0864
Safranal
05 1.0000 -0.1882
Crocin
e 1.0000

Elevation
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Figure 3- Position of saffron production origin, Vector Eigen value and direction in principal component
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Figure 4- Absorption in 250, 330 and 440 nanometer UV irradiation (Related to Picrocrocin, Safranal and Crocin,
respectively) in two various samples.

Alonso, G., Carmona, M., Zalacain, A., Gonzalez,
L., Gonzalez, M., and Sarasadelgado, F. 1999.
Study of saffron adulteration by increasing its
colouring strength. 1st Int Congress, Pigments

in Food Technology, Sevilla, pp. 341-346.

Anastasaki, E., Kanakis ,C., Pappas, C., Maggi,

L., del Campo, C.P., Carmona, M., Alonso,
G.L., and Polissiou, M.G. 2009. Geographical
differentiation of saffron by gc—ms/fid and
chemometrics. European Food Research and

Technology 229: 899-905.

Caballero-Ortega, H., Pereda-Miranda, R., and
Abdullaev, F.l. 2007. Hplc quantification of
major active components from 11 different
saffron (Crocus sativus L.) sources. Food

Chemistry 100: 1126-1131.

Carmona, M., Sanchez, A.M., Ferreres, F.,
Zalacain, A., Toméas-Barberan, F., and Alonso,

&lbo
G.L .2007. Identification of the flavonoid

fraction in saffron spice by Ic/dad/ms/ms:
Comparative study of samples from different
geographical origins. Food Chemistry 100:
445-450.

D’Archivio, A.A., Giannitto, A., Incani, A., and
Nisi, S. 2014. Analysis of the mineral
composition of italian saffron by icp-ms and
classification of geographical origin. Food

Chemistry 157: 485-489.

Gresta, F., Lombardo, G.M., Siracusa, L., and
Ruberto, G. 2008. Saffron, an alternative crop
for sustainable agricultural systems. A review.
Agronomy for Sustainable Development 28:

95-112.

Hadizadeh, F., Mahdavi, M., Emami, S.,
Khashayarmanesh, Z., Hassanzadeh, M., Asili,
J., Seifi, M., Nassirli, H., Shariatimoghadam,



IFAY il ¥ oyl & il (e 5p9ld g caelyj i YVA

A., and Noorbakhsh, R. 2006. Evaluation of
iso method in saffron qualification. I
International Symposium on Saffron Biology

and Technology 739: 405-410.

Lage, M., and Cantrell, C.L. 2009. Quantification
of saffron (Crocus sativus L.) metabolites
crocins, picrocrocin and safranal for quality
determination of the spice grown under
different environmental moroccan conditions.

Scientia Horticulturae 121: 366-373.

Lechtenberg, M., Schepmann, D., Niehues, M.,
Hellenbrand, N., Winsch, B., and Hensel, A.
2008. Quality and functionality of saffron:
Quality control, species assortment and affinity
of extract and isolated saffron compounds to
nmda and ol (sigma-1) receptors. Planta

Medica 74: 764-772.
Melnyk, J.P., Wang, S., and Marcone, M.F. 2010.

Chemical and biological properties of the
world's most expensive spice: Saffron. Food

Research International 43: 1981-1989.

Ordoudi, S.A., and Tsimidou, M.Z. 2004. Saffron
quality: Effect of agricultural practices,

processing and storage. In: Dris, R. and Jain,
S.M. (Eds.), Production practices and quality

assessment of food crops volume 1 :Preharvest

practice. Springer Netherlands, Dordrecht, pp.
209-260.

Straubinger, M., Bau, B., Eckstein, S., Fink, M.,
and Winterhalter, P. 1998. Identification of
novel glycosidic aroma precursors in saffron
(Crocus sativus L.). Journal of agricultural and

food chemistry 46: 3238-3243.

Valle Garcia-Rodriguez, M., Serrano-Diaz, J.s.,
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

Food Chemistry 62: 8068-8074.

Zalacain, A., Ordoudi, S.A., Dlaz-Plaza, E.M,,
Carmona, M., BlAzquez, 1., Tsimidou, M.Z.
and Alonso, G.L. 2005. Near-infrared
spectroscopy in saffron quality control:
Determination of chemical composition and
geographical origin. Journal of Agricultural

and Food Chemistry 53: 9337-9341.



Saffron Agronomy & Technology Vol. 6, No. 2, Summer 2018, P. 209- 218 6

Study and comparison of saffron quality produced in major centers of
production in Khorasan provinces

Hamed Kaveh'” and Amir salari’
Submitted: 15 August 2016 Accepted: 19 December 2017

Kaveh, H., and salari, A. 2018. Study and comparison of saffron quality produced in major centers of production in
Khorasan provinces. Saffron Agronomy & Technology 6(2): 209- 218.

Abstract

In recent decades, the concept of quality of agricultural products has changed drastically and the
quality of raw material is considered as a necessary prerequisite for the quality of the final processed
product. With an aim of quality classification of saffron production centers in the provinces of
Khorasan, the main components of marketability and quality of saffron (Crocin, Picrocrocin and
Safranal) are determined using ultraviolet-visible light spectrum analysis and the ISO / TS 36322
standard. Product sampling was done from 14 centers of saffron production in Khorasan provinces
including Safiabad, Qaen, Kashmar, Torbat Heydarieh, Khalil Abad, Bardaskan, Shahn Abad,
Chakhmag, Torbat-Jam, Faizabad, Sabzevar, Sarayan, Eshq Abad and Birjand. Harvest, stigma
separation and drying was performed equally in all samples. Comparison of results to national and ISO
standard showed that the Safranal content in all of the studied areas were lower than both Iran’s
national standard and 1SO standards. For Picrocrocin, the results for most of the studied centers were
better than ISO standard. However, the results obtained from region numbers 2, 10, 11 and 12 did not
reach the national standard of Iran and the products of region numbers 5, 8 and 9 were close to the
lowest value in the standard. Region 12 had the lowest Crocin content which was lower than both ISO
and national standards. All of the regions 2,5,10 and 14 had low Crocin content and did not reach the
minimum quality of Iran’s national standard for Crocin content.
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