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Abstract: Zinnia elegans (syn. Zinnia violacea) is a common ornamental plant of the Asteraceae family,
widely cultivated for the impressive range of flower colors and persistent bloom. Given its
uncomplicated cultivation and high adaptability to harsh landscape conditions, we investigated the
potential use of Z. elegans as a source of valuable secondary metabolites. Preliminary classification of
compounds found in a methanolic extract obtained from inflorescences of Z. elegans cv. Caroussel was
accomplished using HR LC-MS techniques. The extract was then subjected to solid-phase extraction
and separation using Sephadex LH-20 column chromatography, which resulted in several fractions
further investigated for their antioxidant properties through lipoxygenase inhibition and metal
chelating activity assays. Moreover, following additional purification procedures, structures of some
active ingredients were established by NMR spectroscopy. The investigated fractions contained
polyphenolic compounds such as chlorogenic acids and apigenin, kaempferol, and quercetin
glycosides. Antioxidant assays showed that certain fractions exhibit moderate 15-LOX inhibition (Fr 2,
ICs0=18.98 png/mL) and metal chelation (e.g., Fr 1-2, ECso= 0.714-1.037 mg/mL) activities as compared
to positive controls (20.25 pug/mL for kaempferol and 0.068 mg/mL for EDTA, respectively). For Fr 2,
the 15-LOX inhibition activity seems to be related to the abundance of kaempferol glycosides. The
NMR analyses revealed the presence of a kaempferol 3-O-glycoside, and a guanidine alkaloid
previously not described in this species.

Keywords: Zinnia elegans; Asteraceae; guanidine alkaloids; HR-QTOF/MS; lipoxygenase; metal
chelation.
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Figure S1. "H NMR spectrum of compound 22 (500 MHz, MeOH-d4, 30° C)
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Figure 52. 3C NMR spectrum of compound 22 (125 MHz, MeOH-ds, 30° C)
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Figure S3. "H-'H COSY NMR spectrum of compound 22 (500 MHz, MeOH-ds, 30° C)

2D COSY-DQF (magn mode) — NS=4

M

A

.

25—

40-

45—

6.0

65—

70-

754

80—

85—

90

85

E®B574)

pssm,
'S

(830620

{763675]

©06590)  B02050)

(675763,

[ e

80 75 70

[ 150

65

“733%)

(552382,

65381

(574688)

578685

60 55 50 45

(378331)

e

.\[335336)
usugﬁ'

e 65308,

o3 m 529370

{37536

. (366378} a3

{33.476)

pe1ssy 82553

40 35

Figure 54. "H-'H ROESY NMR spectrum of compound 22 (500 MHz, MeOH-d4, 30° C)

2D TROESY 250ms — N5=8

I

N

' [ oA "
25-
BR280 " 335255 °
B30y ;BB
3.0-
“7632) (76329, (870328)
ursa ae]\\,(w 3%
35- 655356 73369, .
ST (228358
(556351)\ SBATH a8t 33,360)
1
6237
4.0- -
o
. P
45~ ¢ ’
- (281475) @Ay PBATS)
£ p # 0®479  paam
50- il
- L
- .
55 o wwssy © @R5%) (282557, (065556)
" emsm fO%ET2 #
\ﬂ/ Y (076556
6.0~
4 t ®
. 89652 P
65—
807672, {164674) -
e %0691 Brse  fO75083
- (aozm)\:( i
70- 8570 D
80672 - ©%7%)
75- e 675764
4
(691789)
a wo0s0a ¥ sy
- 80- A (89819
N
. 3
693818
85- 3
335889
90— i T ‘ it —— - ; s i i S AP i —
9.0 85 8.0 75 70 65 6.0 55 50 45 40 35 3.0 2



Figure S5. '"H-13C HSQC NMR spectrum of compound 22 (500/125 MHz, MeOH-d4, 30° C)
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Figure S6. "H-3C H2BC NMR spectrum of compound 22 (500/125 MHz, MeOH-d+, 30° C)
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Figure S7. '"H-3C HMBC NMR spectrum of compound 22 (500/125 MHz, MeOH-ds, 30° C)
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