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Table 1- Primer sequence for amplification of important genes of biosynthesis pathway of safranal and crocin compounds in
saffron with expected length (Mir et al., 2012)

A 95520 3 aliuma (512 5 ST (5 i) yoal g o311
Primer* Direct and reverse primers Primer size (base pair)

CsLYC -F AGATGGTCTTCATGGATTGGAG 247

CsBCH -F TCGAGCT TCGGCATCACATC 295

CsGT2 -F GATCTGCCGTGCGTTCGTAAC 400

CsTUB -F TGATTTCCAACTCGACCAGTGTC 225

CsLYC -R ATCACACACCTCTCATCCTCTTC 247

CsBCH -R GCAATACCAAACAGCGTGATC 295

CsGT2 -R  GATGACAGAGTTCGGGGCCTTG 400

CsTUB -R ATACTCATCACCCTCGTCACCATC 225

* Cs: Crocus sativus; LYC: lycopene-Rcyclase, BCH: 3 carateoned hidrocsilaz, GT2: glucosyltransferase 2.
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Table 2- The effect of using chitosan on the expression of important genes in the biosynthesis pathway of crocin and
safranal compounds in saffron

g8 o sy ole
ol s B ol CsBCH CsLYC CsGT-2
Chitosan treatment Harvest time
celw VY
0.006 = 0.0001 0.67 £0.0017 1.40* + 0.0497
24 hours (E1)
100 mg.I"* (T1)
celo VY 0.04 +0.001 2.69* +0.0263 2.45* +0.0120
72 hours (E2)
el VY 0.14 +0.066 3.49%* +0.097 3.33%* +0.0226
24 hours (E1)
150 mg.I'* (T2)
el VY 0.4 +0.039 5.47** +0.0292 5.38%* + 0.0294

72 hours (E2)

3 Lxe e NS ¢ o/ dpdans ;5 Joline * /) aaw y3 Jblias™*
** Significant at 0.01, * significant at .05, ns: not significant.
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Table 3- Analysis of variance of safranal and crocin levels by cell suspension treatment with different levels of

chitosan
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** Significant at 0.01, ns: not significant.
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Table 4- Comparison of mean levels of safranal and crocin on the effect of cell suspension treatment with different
levels of chitosan
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150 mg.I* (T2) ) 12::5
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Means with different letters have significant differences.
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Abstract

Saffron (Crocus sativus) is an important medicinal and economical plant of Iran. It is rich in
flavor, aroma and color, along with medicinal properties in addition to nutritional benefits. The
effects of chitosan on Crocin and Safranal amounts as two important medicinal components and
expression of their controlling genes in the suspension culture of saffron were considered the main
aims of this study. For this purpose, saffron bulbs were cultured in %2 MS medium that was treated
with 100 and 150 mg.I? of chitosan under cell the suspension medium and callus optimal growth
conditions. Samples were taken at 24 and 72 hours after the application of treatment in 3
replications. Measurement of secondary metabolites was done with HPLC and analysis of genes’
expression was performed with real-time PCR. The results showed that after the use of 100 and 150
mg/l of chitosan and after 24 and 72 hours, the two CsLYC and CsGT2 genes expression
significantly increased. Also, the results showed that Safranal and Crocin levels by the use of
chitosan are significantly different at both harvesting times. Thus we may conclude that 150 mg.I:
at harvest time of 72 hours after applying of the treatment resulted in the highest amount of Crocin
and Safranal. Usage of chitosan as a bio-stimulant in the growth of medicinal and economic plants
of saffron increased the amount of valuable secondary metabolites in the plant's cell suspension
culture.

Keywords: Chitosan, Safranal, Crocin, Saffron (Crocus sativus), HPLC, Real-time PCR.
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