
Full Terms & Conditions of access and use can be found at
http://www.tandfonline.com/action/journalInformation?journalCode=gnpl20

Natural Product Research
Formerly Natural Product Letters

ISSN: 1478-6419 (Print) 1478-6427 (Online) Journal homepage: http://www.tandfonline.com/loi/gnpl20

Phenolic constituents of the aerial parts of
Impatiens glandulifera Royle (Balsaminaceae) and
their antioxidant activities

Katarzyna Szewczyk, Serhat Sezai Cicek, Christian Zidorn & Sebastian
Granica

To cite this article: Katarzyna Szewczyk, Serhat Sezai Cicek, Christian Zidorn & Sebastian
Granica (2018): Phenolic constituents of the aerial parts of Impatiens�glandulifera
Royle (Balsaminaceae) and their antioxidant activities, Natural Product Research, DOI:
10.1080/14786419.2018.1499644

To link to this article:  https://doi.org/10.1080/14786419.2018.1499644

View supplementary material 

Published online: 03 Sep 2018.

Submit your article to this journal 

View Crossmark data

http://www.tandfonline.com/action/journalInformation?journalCode=gnpl20
http://www.tandfonline.com/loi/gnpl20
http://www.tandfonline.com/action/showCitFormats?doi=10.1080/14786419.2018.1499644
https://doi.org/10.1080/14786419.2018.1499644
http://www.tandfonline.com/doi/suppl/10.1080/14786419.2018.1499644
http://www.tandfonline.com/doi/suppl/10.1080/14786419.2018.1499644
http://www.tandfonline.com/action/authorSubmission?journalCode=gnpl20&show=instructions
http://www.tandfonline.com/action/authorSubmission?journalCode=gnpl20&show=instructions
http://crossmark.crossref.org/dialog/?doi=10.1080/14786419.2018.1499644&domain=pdf&date_stamp=2018-09-03
http://crossmark.crossref.org/dialog/?doi=10.1080/14786419.2018.1499644&domain=pdf&date_stamp=2018-09-03


SHORT COMMUNICATION

Phenolic constituents of the aerial parts of Impatiens
glandulifera Royle (Balsaminaceae) and their
antioxidant activities

Katarzyna Szewczyka, Serhat Sezai Cicekb, Christian Zidornb and
Sebastian Granicac

aChair and Department of Pharmaceutical Botany, Medical University of Lublin, Lublin, Poland;
bDepartment of Pharmaceutical Biology, Christian-Albrechts-University of Kiel, Kiel, Germany;
cDepartment of Pharmacognosy and Molecular Basis of Phytotherapy, Warsaw Medical University,
Warsaw, Poland

ABSTRACT
As a continuation of investigating Impatiens L. genus, eight
flavonoids, eriodyctiol, eriodyctiol 7-O-b-ᴅ -glucoside, kaempferol
3-O-b-ᴅ -glucoside, kaempferol 3-O-b-ᴅ -galactoside, kaempferol
3-rhamnosyl-di-glucoside, kaempferol 3-O-b-ᴅ -rutinoside,
quercetin 3-O-b-ᴅ -glucoside and quercetin 3-O-b-ᴅ -galactoside,
two phenolic acids – p-hydroxybenzoic acid and protocatechuic
acid, and 2-methoxynaphthalene-1,4-dione were isolated from
the aerial parts of I. glandulifera collected in Poland. The
structures of the compounds were established by analysis of their
spectroscopic (1H and 13C NMR) and spectrometric (MS) data,
as well as by comparison of these with those reported in the
literature. Quercetin 3-O-b-ᴅ -glucoside, kaempferol 3-O-b-ᴅ
-galactoside and kaempferol 3-O-b-ᴅ -rutinoside were isolated
for the first time from the investigated taxon. In addition, the
antioxidant activities in different tests of all obtained compounds
were evaluated. The results clearly showed that among analyzed
constituents, quercetin 3-O-b-ᴅ -glucoside exhibited antioxidant
activity comparable or better than ascorbic acid and Trolox which
were used as a positive control.
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1. Introduction

Impatiens glandulifera Royle (Himalayan balsam), belonging to the Balsaminaceae
family, is perennial plant growing in riparian zones along rivers on humid soils and in
wet woodlands (Vieira et al. 2016). The species is among the invasive plants, originally
native to Asia, that is rapidly spreading across Europe (T�r�ıska et al. 2013).

It has been reported that some species in the genus, I. balsamina L. and I. walleriana
Hook.f. especially, have valuable biological activities. I. balsamina have been applied for
a very long time in traditional Asian and American medicine. Depending on the kind of
disease, dried herb and leaves of the species have been used as a compresses on the
skin or as a tea (Yang et al. 2001). The specimen found also an application in Chinese
medicine in rheumatism therapy, and in fractures, swellings, contusions, as well as in
the beriberi disease (Fukumoto et al. 1996; Jiang et al. 2017).

In our previous study, we confirmed that the methanol extract from the aerial parts
of I. glandulifera contained significant amounts of phenolics and flavonoids and has
antimicrobial and antioxidant activities (Szewczyk et al. 2016).

The present study deals with the isolation and identification of phenolic
constituents from the aerial parts of I. glandulifera collected in Poland. The antioxidant
activity of the isolated compounds was also evaluated.

2. Results and discussion

2.1. Identification of isolated compounds

In the course of a phytochemical study of the methanolic extracts from the aerial parts of
I. glandulifera, eight flavonoids, two phenolic acids and 2-methoxy-1,4-naphthoquinone
were isolated using column chromatography and preparative HPLC.

The compounds were identified as 3,4-dihydroxybenzoic acid, protocatechuic acid
(1) (Chang et al. 2009), p-hydroxybenzoic acid (2) (Cornelius et al. 2010), eriodictyol
7-O-b-ᴅ-glucoside (3) (Ragab et al. 2010), quercetin 3-O-b-ᴅ-galactoside, hiperoside (4)
(Ye and Huang 2006), quercetin 3-O-b-ᴅ-glucoside, isoquercitrin (5) (Zinsmeister et al.
1977), kaempferol 3-O-b-ᴅ -galactoside, trifolin (6) (Wolbi�s et al. 2007), kaempferol
3-O-b-ᴅ-rutinoside, nicotiflorin (7) (Nishina et al. 2017), kaempferol 3-O-b-ᴅ-glucoside,
astragalin (8) (Demirezer et al. 2006), eriodictyol (9) (Ye and Huang 2006), kaempferol
3-rhamnosyl-diglucoside (10) (Fukumoto et al. 1994), and 2-methoxynaphthalene-1,
4-dione (11) (Ortin and Evans 2013) based on NMR and MS data as well as by
comparison with literature data of the above and related compounds. The structures
of all isolated compounds are shown in Figure S1.

The presence of compounds 1 and 2 were previously described in the leaves,
flowers, and roots of I. glandulifera (Szewczyk and Olech 2017) but these acids were
isolated for the first time in this study. Moreover, Vieira and co-authors (2016) isolated
3, 4, 8 and 10 from the the flowers of I. glandulifera, collected in Germany. Compound
11, isolated in this study, was earlier identified in the leaves (Chapelle 1974; Lobstein
et al. 2001), flowers (Lobstein et al. 2001; Ortin and Evans 2013), seed pods (Ortin and
Evans 2013), stems (Lobstein et al. 2001; Cimmino et al. 2016) and methanol extract
from the roots (T�r�ıska et al. 2013; Cimmino et al. 2016) of I. glandulifera.
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Isoquercitrin (5), trifolin (6) and nicotiflorin (7) were isolated for the first time from
the investigated species. Although, 5 was earlier described in the leaves and stems of
I. balsamina (Chua 2016), leaves of I. bicolor Royle (Hasan and Tahir 2005), herb of
I. noli-tangere L. (Paun et al. 2018), and the aerial parts of I. parviflora DC. (Szewczyk
et al. 2016). Trifolin (6) was only found in the leaves of I. bicolor (Hasan and Tahir 2005).

2.2. Antioxidant activities

In our earlier report (Szewczyk et al. 2016), methanolic extract from the aerial parts of
I. glandulifera showed the highest antiradical activity among six species studied. Based
on these results, we decided to verify the antioxidant potential of isolated compounds
from this taxon.

The antioxidant activities of all isolated compounds were determined employing
the 2,2-diphenyl-1-picrylhydrazyl (DPPH) and 2,2-azino-bis-(3-ethyl-benzthia-6-sulfonic
acid) (ABTS) radical scavenging assays. For all samples it was found that the radical
scavenging activity depended on concentration. At a dose of 1.0mg/mL, the DPPH
scavenging abilities were the highest for compound 2 (98.69%), 5 (97.95%) and 3
(95.75%), and in the ABTS� test for 5 (99.05%), 2 (97.26%) and 4 (96.32%). The EC50
values for scavenging DPPH and ABTS radicals are presented in Supplementary
Table S1. Among the analyzed compounds, isoquercitrin (5) (EC50¼ 0.01 ± 0.03mg/mL
for ABTS and 0.11 ± 0.01mg/mL for DPPH radicals) exhibited antioxidant activity com-
parable or better than ascorbic acid (EC50¼ 0.18 ± 0.01 for ABTS and 0.11 ± 0.01mg/mL
for DPPH radicals) and Trolox (EC50¼ 0.20 ± 0.01 for ABTS and 0.09 ± 0.01mg/mL for
DPPH radicals) which were used as a positive control.

The most active compound, 5 showed even up to eighteen-times higher EC50 value
than the Trolox. This is not in accordance with results reported for this compound
reported by Lee et al. (2015). The authors studied antioxidant activity of pure chemical
compounds, e.g. hiperoside and isoquercitrin, and these compounds also showed high
activity, however worse than ascorbic acid used as positive control.

3. Conclusions

The phytochemical investigation of the aerial parts of I. glandulifera let to isolation
and identification eleven phenolic compounds. Among these, hiperoside was the
predominant compound. Isoquercitrin, trifolin and nicotiflorin were isolated for the
first time from the investigated species.

Moreover, our findings demonstrated that isolated compounds, especially
p-hydroxybenzoic acid, eriodictyol 7-O-b-ᴅ -glucoside, hiperoside and isoquercitrin,
exhibit a strong activity against DPPH and ABTS radicals.

Taking into account results of present as well as previously published studies, it is
reasonable to conclude that I. glandulifera, is an abundant source of health benefitial
secondary metabolites.

Disclosure statement

No potential conflict of interest was reported by the authors.

NATURAL PRODUCT RESEARCH 3

https://doi.org/10.1080/14786419.2018.1499644
https://doi.org/10.1080/14786419.2018.1499644


References

Chang S, Kim KH, Lee IK, Choi SU, Ryu SJ, Lee KR. 2009. Phytochemical constituents of Bistorta
manshuriensis. Nat Prod Sci. 15:234–240.

Chapelle JP. 1974. 2-methoxy-1,4-naphthoquinone in Impatiens glandulifera and related species.
Phytochem. 13:662–664.

Chua LS. 2016. Untargeted MS-based small metabolite identification from the plant leaves and
stems of Impatiens balsamina. Plant Physiol Biochem. 106:16–22.

Cimmino A, Mathieu V, Evidente M, Ferderin M, Banuls LMY, Masi M, De Carvalho A, Kiss R,
Evidente A. 2016. Glanduliferins A and B, two new glucosylated steroids from Impatiens
glandulifera, with in vitro growth inhibitory activity in human cancer cells. Fitoterapia.
109:138–145.

Cornelius MTF, de Carvalho MG, da Silva TMS, Alves CCF, Siston APN, Alves KZ, Sant’Anna CMR,
Neto MB, Eberlin MN, Braz-Filho R. 2010. Other chemical constituents isolated from Solanum
crinitum Lam. (Solanaceae). J Braz Chem Soc. 21:2211–2219.

Demirezer L}O, G€urb€uz F, G€uvenalp Z, Str€och K, Zeeck A. 2006. Iridoids, flavonoids and
monoterpene glycosides from Galium verum subsp. verum. Turk J Chem. 30:525–534.

Fukumoto H, Ishiguro K, Murashima T, Yamaki M, Isoi K. 1994. Structure determination of a
kaempferol 3-rhamnosyldiglucoside from Impatiens balsamina. Phytochem. 37:1486–1488.

Fukumoto H, Yamaki M, Isoi I, Ishiguro K. 1996. Antianaphylactic effects of the principal
compounds from the white petals of Impatiens balsamina L. Phytother Res. 10:202–206.

Hasan A, Tahir MN. 2005. Flavonoids from leaves of Impatiens bicolor. Turk J Chem. 1:65–70.
Jiang HF, Zhuang ZH, Hou BW, Shi BJ, Shu HJ, Chen L, Shi GX, Zhang WM. 2017. Adverse effects

of hydroalcoholic extracts and the major components in the stems of Impatiens balsamina
L. on Caenorhabditis elegans. Evid Based Complement Alternat Med. 2017:4245830.
doi: 10.1155/2017/4245830.

Lee KJ, Oh YC, Cho WK, Ma JY. 2015. Antioxidant and anti-Inflammatory activity determination
of one hundred kinds of pure chemical compounds using offline and online screening HPLC
assay. Evid Based Complement Alternat Med. 2015:13–pages. doi: 10.1155/2015/165457.

Lobstein A, Brenne X, Feist E, Metz N, Weniger B, Anton R. 2001. Quantitative determination of
naphthoquinones of Impatiens species. Phytochem Anal. 12:202–205.

Nishina A, Itagaki M, Suzuki Y, Koketsu M, Ninomiya M, Sato D, Suzuki T, Hayakawa S, Kuroda M,
Kimura H. 2017. Effects of flavonoids and triterpene analogues from leaves of Eleutherococcus
sieboldianus (Makino) Koidz. ‘Himeukogi’ in 3T3-L1 preadipocytes. Molecules. 22:671.
doi:10.3390/molecules22040671.

Ortin Y, Evans P. 2013. Trans-tetradec-2-enoic acid in Impatiens glandulifera. Synth Commun.
43:1404–1412.

Paun G, Neagu E, Moroeanu V, Albu C, Ursu TM, Zanfirescu A, Negres S, Chirita C, Radu GL.
2018. Anti-inflammatory and antioxidant activities of the Impatiens noli-tangere and Stachys
officinalis polyphenolic-rich extracts. Rev Bras Farmacogn. 28:57–64.

Ragab EA, Hosny M, Kadry HA, Ammar HA. 2010. Flavanone glycosides from Gleditsia caspia. J
Nat Prod. 3:35–46.

Szewczyk K, Olech M. 2017. Optimization of extraction method for LC-MS based determination
of phenolic acid profiles in different Impatiens species. Phytochem Lett. 20:322–330.

Szewczyk K, Zidorn C, Biernasiuk A, Komsta Ł, Granica S. 2016. Polyphenols from Impatiens
(Balsaminaceae) and their antioxidantand antimicrobial activities. Ind Crop Prod. 86:262–272.

T�r�ıska J, Vrchotov�a N, S�ykora J, Moos M. 2013. Separation and identification of 1,2,
4-trihydroxynaphthalene-1-O-glucoside in Impatiens glandulifera Royle. Molecules. 18:8429–8439.

Vieira MN, Winterhalter P, Jerz G. 2016. Flavonoids from the flowers of Impatiens glandulifera
Royle isolated by high performance countercurrent chromatography. Phytochem Anal.
27:116–125.

Wolbi�s M, Nowak S, Kicel A. 2007. Polyphenolic compounds in Scopolia caucasica Kolesn. ex
Kreyer (Solanaceae). Acta Pol Pharm – Drug Research. 64:241–245.

4 K. SZEWCZYK ET AL.

https://doi.org/10.1155/2017/4245830
https://doi.org/10.1155/2015/165457
https://doi.org/10.3390/molecules22040671


Yang X, Summerhurst DK, Koval SF, Ficker C, Smith ML, Bernards MA. 2001. Isolation of an
antimicrobial compound from Impatiens balsamina using bioassay-guided fractionation.
Phytother Res. 15:676–680.

Ye G, Huang C. 2006. Flavonoids of Limonium aureum. Chem Nat Compd. 42:232–234.
Zinsmeister HD, Plitzko I, Schels H. 1977. Flavonols glycosides in South American species of

Oenothera sect. Oenothera. Phytochem. 16:497.

NATURAL PRODUCT RESEARCH 5


	Abstract
	Introduction
	Results and discussion
	Identification of isolated compounds
	Antioxidant activities

	Conclusions
	Disclosure statement
	References


