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Abstract

Cultivated saffron (Crocus sativus L.) boasts remarkable commercial value due to its possessing three pivotal
metabolites: crocin, picrocrocin, and safranal. The significance of obtaining these metabolites, particularly
crocin, from sources other than cultivated saffron has grown substantially, primarily driven by native wild
saffron species in Iran. In this ongoing study, High-Performance Liquid Chromatography (HPLC) has been
harnessed as a potent analytical tool for the identification of these metabolites in two wild saffron species,
Khazar (C. caspius) and Ziba (C. specious), alongside the cultivated variety. Furthermore, bioinformatics tools
have been employed to extract nucleotide and protein sequences, thereby facilitating the prediction of protein
structures for genes integral to the biosynthesis process of these notable apocarotenoids in an in-silico manner.
The research findings have showcased the presence of crocin across all analyzed samples, albeit in varying
quantities. Specifically, the crocin content in the cultivated saffron, Ziba, and Khazar species accounted for
26.76%, 2.8%, and 0.74% of dry weight matter, respectively. However, the amount of picrocrocin and safranal
metabolites in cultivated species was 8.4 and 0.03 percent, respectively, but there were no detectable amounts of
these apocarotenoids in the studied wild species. , The existence of crocin in wild species has made hope for
conducting research and searching in wild species for these effective substances and implementing breeding
programs or genetic manipulation for the mentioned species.
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Figure 1- Three species investigated from right to left: (a) Crocus sativus, (b) C. caspius, (c) C. speciosus.
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Figure 2. Chromatogram sample of crocin, (a) Cultivated stigma (b) Caspian saffron stigma and (c) Ziba saffron stigma,
horizontal axis, time (minutes) vertical axis, amper (milliamper).
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Table 1- mounts of three main metabolites (in mg.100 mg) obtained from (HPLC) in the stigma of cultivated and wild
saffron samples

. . = il oU s o
3, a5 e P cdl g sS w955 9 5% Jul Bl
- Iranian : e
Row Speciese hame Organ Crocin Picrocin Safranal
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Crocus L : 2.8%+0.01
2 speciosus Ziba Stigma (n=3) ND ND
3 Crocus =i stigma 26.76 % £0.006 8.4% +0.07 0.03% + 0.001
sativus Cultivate (n=3) (n=3) (n=3)
axlllo 390 dh‘a"w,}” &l 3'UTR 95" UTR Cundge -Y Jouo
Table 2- 5" UTR and 3’ UTR position for the studied transcripts
s, Y #5’UTR-CDS-3'UTR g
Raw Gene 3°UTR and 5’UTR regions
name
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2 S’ e 3
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3

r r
ccD2 5 e 3

4 BCH S’ I 3
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6 UGT74 S 3’

Sl oad Lasutie 3,5 5y 4 3UTR o o Ky 4 CDS 5y cjuw K5y 43 SUTR 5y ey
Explanation: 5'UTR regions are marked in green, CDS regions in blue, and 3'UTR in yellow.
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2 - Transcripts
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Table 3- Genes information, proteins and domains and their length for the six studied genes in apocarotenoids biosynthesis

pathway
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55 ilocssils M (55
S5 Bagsm S ol 1S lsiee
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photooxidation, removing excess
light energy
UGT74  AY262037.1 AAP94878.1  PF00201 1 ol 3 o joSelS” o 8
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