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Figure S1. Structure of carotenoids
OH

Violaxanthin (5)



WOH

[-Carotene 5,6-epoxide (13)



Figure S2. NMR spectra of lutein isomers, in CDCls, (500/125 MHz for 'H/**C)

o o o o
o o o o o
wn o wn o o
N N -~ -~ wn o
| 1 1 1 _ 1 1 L | 1 1 1 1 _ L L 1 1 _ 1 1 L 1 1 1 1 _ 1 1 1
Sp8°0 _
9/80 |
566°0 // w
0L0°'L
i\t S —
o LT-EHD — — Wﬁw.wm
S1y'L —— 53 -~ — 6.91
— 29T / 1215
. / auexay d.¢-H— 519
eeLL J/ . 71 — [ .
6LLL 8T-°HY _ 8.26
858'L |// R 8T-°HO — BT VWU mw
. o £y 0,7-H — :
906} ——— L 6T-°HO — 12.13
co61 —— - <8 gv-H — 168
690'C 53 3
0lre © Y = |22
I
o
866'C T —< %:w
YTV © |L 1.00
H g’
—
N
SYS —— ,4H|M %o.ow
s ——— + - 0.99
LLL9
v9L'9 |//

1.0

2.0

3.0

4.0

5.0

6.0

ppm (t1)

Figure S2.1. "H-NMR spectrum of (all-E)-lutein in CDCls, (500/125 MHz for 'H/13C)
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Figure 52.2. '"H-NMR spectrum of (all-E)-lutein in CDCls, (500/125 MHz for 'H/*3C)
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Figure S2.3. BC-NMR spectrum of (all-E)-lutein in CDCls, (500/125 MHz for 'H/13C)
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Figure S2.4. ®C-NMR spectrum of (all-E)-lutein in CDCls, (500/125 MHz for 'H/**C)
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Figure S2.5. BC-NMR spectrum of (all-E)-lutein in CDCls, (500/125 MHz for 'H/13C)
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Figure S2.6. 3C-"H-HSQC spectrum of (all-E)-lutein in CDCls, (500/125 MHz for 'H/**C)
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Figure S2.7. 3C-"H-HSQC spectrum of (all-E)-lutein in CDCls, (500/125 MHz for 'H/*3C)
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Figure S2.8. 3C-"H-HSQC spectrum of (all-E)-lutein in CDCls, (500/125 MHz for 'H/**C)
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Figure S2.9. 3C-'H-HMBC spectrum of (all-E)-lutein in CDCls, (500/125 MHz for 'H/*C)
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Figure 52.10. 3C-'H-HMBC spectrum of (all-E)-lutein in CDCls, (500/125 MHz for 'H/3C)
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Figure 52.11. 3C-'H-HMBC spectrum of (all-E)-lutein in CDCls, (500/125 MHz for 'H/3C)
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Figure 52.12. 3C-'H-HMBC spectrum of (all-E)-lutein in CDCls, (500/125 MHz for 'H/3C)
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Figure S2.13. 3C-'"H-HMBC spectrum of (all-E)-lutein in CDCls, (500/125 MHz for 'H/®3C)



8 o
e 3

| _ | | | Il | Il Il
198°0 [/

. O ~
90 T B OT-FH) — — T 379
reot SO LTPHD — 1056
6Ly L~ \ — T
1€L°1 / Suexay d.2-H 164
casL OH gzH — F 1.41
288'1L N\ or mrmuﬁ-mxu - % 265

: N\ P 07-H : .
e— Qv b= 1188
cI6'L 9 dv-H 11.51

e n b
€402 S5 3
ELPT —— -+ 1,00
v8b'T © Wﬁ 0.97
T

€00t .27
99zt T 0.99
L8Y'G —— H_l 1.07
096G — 1 0.98
v€0'9
0zL'9 \
8919 |// Fouo7
1ST9 —— - I 350
80€'9 ———— - 4.33
LLE9 —— -
€99 T |l 4.35
1890 —— T 1.00

1.0

2.0

4.0

5.0

ppm (t1)

Figure 52.14. "H-NMR spectrum of (9'Z)-lutein in CDCls, (500/125 MHz for 'H/**C)
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Figure 52.15. "H-NMR spectrum of (9'Z)-lutein in CDCls, (500/125 MHz for H/*3C)
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Figure 52.16. *C-NMR spectrum of (9’ Z)-lutein in CDCls, (500/125 MHz for 'H/13C)
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Figure 52.17. 3C-NMR spectrum of (9'Z)-lutein in CDCls, (500/125 MHz for 'H/**C)
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Figure 52.18. 3C-NMR spectrum of (9’ Z)-lutein in CDCls, (500/125 MHz for 'H/13C)



H/C-19,20,20’ | H/C-18 8
H/C-18’

W

H/C-19’ 7

H/C-4a H/C-4B

H/C-16" 16
DAL

4
’ ‘( N H/C-17

______________ 2’(1

6.5 6.0 55 50 45 4.0 35 30 25 2.0
F2 Chemical Shift (ppm)

Figure S2.19. 3C-1H-HSQC spectrum of (9'Z)-lutein in CDCls, (500/125 MHz for 'H/'3C)
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Figure S2.20. 3C-1H-HSQC spectrum of (9'Z)-lutein in CDCls, (500/125 MHz for 'H/'3C)
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Figure 52.21. 3C-'H-HMBC spectrum of (9'Z)-lutein in CDCls, (500/125 MHz for 'H/3C)
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Figure 52.22. 3C-TH-HMBC spectrum of (9'Z)-lutein in CDCls, (500/125 MHz for 'H/3C)
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Figure 52.23. 3C-'H-HMBC spectrum of (9'Z)-lutein in CDCls, (500/125 MHz for 'H/3C)
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Figure 52.24. 3C-"H-HMBC spectrum of (9'Z)-lutein in CDCls, (500/125 MHz for 'H/3C)

1.0

122

128

130

132

134

136

138

140

F1 Chemical Shift (ppm)



1J(H/C-19, H/C-20, H/C-20’)

o ‘o

Y(H/C-19') 1J(H/C-18)

e

! d

H-4a/C-18 H-2B/C-17,

H-2'0(/C-17'§

1
cee i -

b W2acr]

'
-}---

H-2B/C-1

e e

H-2'B/C-1’

2T g ek

h = hexane
*=1J(H/C-16) and Y(H/C-17)

H-17'/C-16’ = cas
.................. :‘::::::*:;:::‘.:_)l(,.____‘______I-_Ij_Z_I_B_(C-lsl l.._.. ;—‘29/

g

e ST

' ' E35 2
‘ ----------------- = C1
| : E o

H-6'/C-1’ ' H-2a/C-4 e o
: Z 40 8

oo ’ """"""" 'HZB/C4 """" ‘ """""""" <——5 C4
| ' - - } F =

! 5 BFY Jumn  smaee fa5 O,

H-40/C-2 | H-18/C-4 L H16,17/C2 g | 5 _%\E -2

: ‘ i L 4 F50— C-2
H-18'/C-6' | H-2'B/C-6’ = C-6

H2'o/c6’ | e a :
| he;ane . 3 ot
H-4a/C-3  H-4B/C-3 . H-2B/C-3 P 5 L .
K St !Q\ _______________________________ ) ik | - 65
AT ! R 5 =~ -3’
: H-2’a/C-3" | . H-2B/C3 | | | ]
T T v T T T T T T T T T T T T T T T T T 1 T T T T T T T v T T T T T T T
20 1L 1.0
H-4a T F2 Chemical Shs\(ppm) H-1 6,f17 T \
H-2'a H-28 H-17’ H-16’

Figure 52.25. 3C-'H-HMBC spectrum of (9'Z)-lutein in CDCls, (500/125 MHz for 'H/3C)
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Figure 52.26. '"H-NMR spectrum of (13’ Z)-lutein in CDCls, (500/125 MHz for 'H/"*C)
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Figure S2.27. 'TH-NMR spectrum of (13’ Z)-lutein in CDCls, (500/125 MHz for H/®3C)
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Figure 52.28. 3C-NMR spectrum of (13’ Z)-lutein in CDCls, (500/125 MHz for 'H/**C)
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Figure S2.29. 3C-NMR spectrum of (13’Z)-lutein in CDCls, (500/125 MHz for 'H/3C)
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Figure 52.30. 3C-NMR spectrum of (13’ Z)-lutein in CDCls, (500/125 MHz for 'H/**C)
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Figure S2.31. BC-"H-HSQC spectrum of (13’ Z)-lutein in CDCls, (500/125 MHz for 'H/®*C)
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Figure S2.32. 3C-"TH-HSQC spectrum of (13’ Z)-lutein in CDCls, (500/125 MHz for 'H/®3C)
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Figure S2.33. 3C-'"H-HMBC spectrum of (13'Z)-lutein in CDCls, (500/125 MHz for 'H/3C)
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Figure S2.34. 3C-'"H-HMBC spectrum of (13'Z)-lutein in CDCls, (500/125 MHz for 'H/3C)
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Figure S2.35. 3C-'"H-HMBC spectrum of (13'Z)-lutein in CDCls, (500/125 MHz for 'H/®3C)
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Figure S2.36. 3C-'"H-HMBC spectrum of (13'Z)-lutein in CDCls, (500/125 MHz for 'H/3C)
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Figure S2.36. *C-'"H-HMBC spectrum of (13'Z)-lutein in CDCls, (500/125 MHz for 'H/3C)



Figure S3. UV-vis spectra of lutein isomers, in the HPLC mobile phase
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Figure S3.1. UV-vis spectrum of (13Z)-lutein in the HPLC mobile phase at 11.9 min. Q: 2.10, As/Am: 47.2%
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Figure S3.2. UV-vis spectrum of (13'Z)-lutein in the HPLC mobile phase at 12.4 min. Q: 2.37, As/Am: 41.7%
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Figure S3.3. UV-vis spectrum of all-(E)-lutein in the HPLC mobile phase at 13.3 min.
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Figure §3.4. UV-vis spectrum of (9Z)-lutein in the HPLC mobile phase at 16.8 min. Q: 10.80, As/Aw: 9.7%
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Figure §3.5. UV-vis spectrum of (9'Z)-lutein in the HPLC mobile phase at 19.6 min. Q: 13.56, As/Aw: 8.5%
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Figure S4. UV-vis and EIC chromatograms of the investigated flowers
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Figure S4.1. UV-vis and EIC chromatogram of Anthemis tinctoria
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Figure S4.2. UV-vis and EIC chromatogram of Cholcicum autumnale
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Figure S4.3. UV-vis and EIC chromatogram of Helicrysum italicum
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Figure S4.4. UV-vis and EIC chromatogram of Helianthus angustifolius
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Figure S4.5. UV-vis and EIC chromatogram of Helianthus tuberosus
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Figure 54.6. UV-vis and EIC chromatogram of Sternbergia lutea
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Figure S4.7. UV-vis and EIC chromatogram of Coreopsis pubescens
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Figure S4.8. UV-vis and EIC chromatogram of Cassia artemisiodes



x10 2 DADT- A'Sig=450.4 8

. |
? |

11 | 10
N BT 012 1314 45 P 19

x10 & +APCI EIC(551.42)
1

8
4_
2_
67 12 13
D_

x10 3 +APCI EIC(50142)

3 5
1 1
6 4
41 2
2_
el A g il A N Sl st iy -

X105 +APCI EIC(569.44)

1h 10
1.5+
1 8
054
[N

x10 5 +APCI EIC(553 43)
41 |

2+ M 14 15

X105 +APCI EIC(537.44)
1

17

24 | 18

14 | I 19
L L S

2 4 6 B8 10 12 14 16 18 20 22 24 26 28 30 32 34 36 38 40 42 44 46
Response vs. Acquisition Time (min)

Figure 54.9. UV-vis and EIC chromatogram of Echinacea paradoxa



