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Table S1. Quality characteristics of saffron samples according to ISO 3632 and Ph. Eur. 9th Edition 

Saffron 

Sample 

Moisture 

and volatile 

matter 

content, % 

Total ash, 

% 

Colouring 

power ac. 

Ph.Eur.a , А 

Picrocrocin, 

257 nm 

Safranal, 330 

nm 

Crocin, 440 

nm 

Soluble 

extract in 

cold 

water, % S
a

ff
ro

n
 

C
at

eg
o

ry
 b

  

Kherson, 

Ukraine 

5.80 ± 0.12 3.84 ± 0.01 0,566 85.10 ± 1.28 38.10 ± 0.39 235.22 ± 4.14 60 I 

Zaporizhia, 

Ukraine 

9.04 ± 0.15 6.41 ±0.03 0,575 96.14 ± 1.10 32.16 ± 0.02 262.26 ± 4.05 58 I 

Odesa, Ukraine 6.71 ± 0.65 6.00 ± 0.05 0,446 96.02 ± 1.12 35.15 ± 0.03 243.22 ± 1.02 55 I 

Chernihiv, 

Ukraine 

7.03 ± 0.08 4.50 ± 0.03 0,485 101.05 ± 1.15 34.10 ± 0.15 258.03 ± 4.15 58 I 

Mykolaiv, 

Ukraine 

11.67±0.26 8.45 ± 0.20 0,460 90.60 ± 1.60 21.24 ± 0.21 185.16 ± 3.25 58 II 

Vinnitsa, 

Ukraine 

7.22 ± 0.14 4.81 ± 0.08 0,550 62.30 ± 1.10 39.36 ± 0.55 139.75 ± 2.47 60 II 

Castilla-La 

Mancha, Spain 

8.01 ± 0.18 6.34 ± 1.32 0,560 78.22 ± 1.32 56.25 ± 1.03 133.30 ± 2.17 60 II 

Taiyuan, 

Morocco 

2.33 ± 0.01 1.05 ± 0.07 0,440 94.15 ± 1.17 37.20 ± 0.54 209.35 ± 3.52 56 I 

Khorasan, Iran 6.52 ± 0.28 4.15 ± 1.30 0,520 77.16 ± 1.30 58.02 ± 1.05 214.05 ± 3.84 60 I 
aThe absorbance measured at 440 nm (crocin) is not less than 0.44. UV-vis spectrum analysis; bCategories 

according to the ISO 3632 (saffron filaments): Category I: picrocrocin > 70, safranal 20-50, crocins > 200; II: 

picrocrocin >55, safranal 20-50, crocins >170; III: picrocrocin >40, safranal 20-50, crocins >120.  

A B 

Figure S1. Typical UV absorption spectra of the tested solutions of Crocus sativus stigma (Kherson regain): A. 

obtained under the conditions of the ISO 3632 method; B. obtained under the conditions of the method Ph. Eur. 

9.0. Spectrophotometer 60S UV-Visible, Thermo Scientific (USA). 

Figure S2. Structural formulas of isolated and identified picrocrocin and trans-crocetin esters and substituents 

at R1 and R2. Nomenclature according to Carmona et al. (2006). 
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gentiobioside/gentiobioside trans trans-4-GG 

gentiobioside/glucoside trans trans-3-Gg 

gentiobiose/hydrogen trans trans-2-G 
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Figure S3. The UPLC-MS/MS chromatogram of pure picrocrocin with retention time 4.41 from the methanol extract of saffron stigma. 
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Figure S4. Mass spectrum of picrocrocin from the methanol extract of saffron stigma. 
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Figure S5. The UPLC-MS/MS chromatogram of pure Crocin-4 (trans-crocin 4) with retention time 5.64 from the methanol extract of saffron stigma. 
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Figure S6. Mass spectrum of trans-crocin 4 from the methanol extract of saffron stigma. 
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Figure S7. The UPLC-MS/MS chromatogram of pure Crocin-3 (trans-crocin 3) with retention time 6.34 of the methanol extract of saffron stigma. 
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Figure S8. Mass spectrum of trans-crocin 3 from the methanol extract of saffron stigmа. 

m/z
100 200 300 400 500 600 700 800 900 1000 1100 1200 1300 1400 1500 1600 1700 1800

%

0

100

20190512_Crocin 60_42 811 (6.362) 2: MS2 ES- 
1.07e6859.5

849.5

814.2
652.3323.4

160.4 221.0

166.8 223.0

489.3
327.1 651.3

490.3

799.0

779.1704.2

1303.3

861.8

1123.0
876.3

1058.7961.2

1295.9
1142.1

1285.3

1628.61546.4

1465.51304.2

1306.9

1627.3
1646.7

1784.6

1668.8

1676.3

1873.9

1792.9 1882.5



9 

Figure S9. The UPLC-MS/MS chromatogram of pure trans-crocin 2 with retention time 7.29 from the methanol extract of saffron stigma 
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Figure S10. Mass spectrum of trans-crocin 2 from the methanol extract of saffron stigma. 
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