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Introduction. Hierochloë odorata (L.) P. Beauv is a plant of the genus 
Hierochloe, family Poaceae, all parts of which have a sweet smell. Its above-ground 
part is traditionally used in folk medicine as an appetising, wound-healing and 
antiseptic agent, and is also included in medicinal preparations to increase lactation. 
Due to its pleasant vanilla-herbal aroma, H. odorata is widely used in the food 
industry as a raw material for aromatic infusions [2]. 

The chemical composition of H. odorata is diverse: coumarins (0.2%) – 
umbelliferone, p-coumaric, ferulic and melilotic acids, anhydride of 
hydroxycinnamic acid in the form of a glycoside, ascorbic acid, bitter compounds, 
glycosides, fructans, essential oil (flowers contain hexahydrofarnesol), lauric and 
palmitic acids (also in flowers) [2]. The current interest in natural biologically active 
compounds, especially those of a phenolic nature, necessitates an in-depth analysis 
of the phytochemical composition and use of this plant. Despite the well-known 
traditional use of sweet grass infusion and its importance as an aromatic raw 
material, the chemical composition of the leaves has not been studied sufficiently, 
especially given the variability of coumarin content depending on the stage of 
development, growing conditions and re-vegetation. 

The main goal of the work is to аnalyse literary data on the qualitative 
composition and quantitative content of biologically active substances and the 
effects of H. odorata leaves. 

Materials and methods. Analytical, comparative, bibliosemantic and 
generalizing methods were used in the study. 

Results and discussion. H. odorata, or sweet grass, is known for its 
characteristic sweet aroma, which is due to its high content of coumarin compounds 
(fig. 1). The plant is widespread mainly in the forest zone of Ukraine (it grows in 
pine and mixed forests, on sands, forestry areas, clearings and glades). It can be 
harvested in the Volyn, Rivne, Chernihiv, Zhytomyr and Kyiv regions. This plant is 
also common in North America, Western Asia and Europe [3]. 
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Figure 1. Hierochloë odorata: a general view of the plant 

 
The volatile components obtained from ethanol extracts of the root and aerial 

parts of H. odorata were studied using a combination of gas chromatography (GC), 
gas chromatography–mass spectrometry (GC-MS) and high-performance liquid 
chromatography (HPLC). A total of 169 volatile compounds were identified. This 
volatile oil obtained was rich in coumarins, which accounted for 10.3% in the root 
and 24.9% in the aerial parts. Quantitative analysis using HPLC showed that the 
ethanol extract of the roots contained 3.57% (m/m) coumarins, and the aerial part 
contained 3.72% (m/m), which indicates the value of the plant as a source of volatile 
aromatic components [3]. 

Extracts from the aerial parts of sweet grass (H. odorata) actively absorbed 
DPPH (2,2-diphenyl-1-picrylhydrazyl hydrate) free radicals. The active substances 
were identified in the extract fractions using HPLC with an online radical absorption 
detector. After multi-stage fractionation of the extract, two new natural products 
with radical scavenging activity were isolated, and their structures were determined 
using nuclear magnetic resonance (NMR) and mass spectrometry (MS), which were 
identified as 5,8-dihydroxybenzopyranone and 5-hydroxy-8-0-ẞ-D-
glucopyranosyl-benzopyranone. The activity of the isolated compounds was tested 



 

 

90 

using DPPH and ABTS (2,2'-azino-bis-(3-ethylbenzothiazoline-6-sulfonic acid) free 
radical scavenging assays, as well as by comparison with the known natural 
antioxidants rosmarinic acid and trolox [2]. The fraction obtained from tert-butyl 
methyl ether showed the highest radical scavenging potential. Its potential was also 
compared with rosmarinic acid (scavenging was 90%). The activity of other 
fractions obtained from the methanol-water extract was significantly lower [2]. 

Scientists from Lithuania studied the antioxidant activity of sweet grass and 
sage (Salvia officinalis) extracts in emulsions of pork fat and rapeseed oil using soy 
lecithin as an emulsifier and adding copper acetate as an oxidation catalyst. The 
antioxidant potential was approximately the same in both substrates. Stability to 
auto-oxidation was significantly increased by both sweet grass and sage extracts, as 
well as their combination. It was particularly high when citric acid or ascorbyl 
palmitate were added to the plant extracts [4]. 

Polish scientists studied the effect of sweet grass on the physicochemical 
properties of liver cell membranes in rats intoxicated with ethanol. Changes in liver 
cell membranes due to ethanol intoxication are mainly caused by reactive oxygen 
species (ROS). The destructive effect of free radicals can be neutralized by the 
administration of antioxidants. The administration of sweet grass to ethanol-
intoxicated rats significantly protects lipids and proteins from oxidative 
modifications. Thus, H. odorata protects against some of the harmful changes in 
membranes associated with the effects of ethanol [1]. 

Conclusions. The leaves of H. odorata are a rich source of volatile aromatic 
compounds, among which coumarins dominate. Methanol and acetone extracts 
contain phenolic compounds with high antioxidant activity, including two new 
natural benzopyranones: 5,8-dihydroxybenzopyranone and 5-hydroxy-8-0-ẞ-D-
glucopyranosyl-benzopyranone. The antioxidant properties of the leaves confirm the 
feasibility of its use in the food, pharmaceutical and cosmetic industries. The results 
obtained expand the current understanding of the chemical composition of 
Hierochloë odorata and demonstrate the promise of further research into its phenolic 
profile. 
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