Chemical compositions of ethanol extract of nut grass
(Cyperus rotundus L.) rhizomes growing in 3 different
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Abstract. Nut grass (Cyperusrotundus L.) is a weed plant that is able to absorb large amounts of
nutrients, is easy to grow anywhere, easy to maintain, and has high resistance to various external
influences. As a plant, nut grass produces secondary metabolites that function to protect it from
environmental threats, such as insect, bacteria, fungi and other types of pathogens. Many factors
can determine secondary metabolites in a plant, including geographic location/ place of growth,
climate and environmental conditions, and the nutritional status of the plant. This study aims to
determine the chemical composition of the ethanol extract of nut grass rhizomes grown in 3
different zones. Sample of nutgrass rhizomes were taken from the highlands, lowlands, and
coasts in Lampung Province and was extracted with ethanol solvent. Later, those extracts were
analyzed by Gas Chromatography Mass Spectrometry (GCMS) and the chemical compound
identified was compared to literature. In the ethanol extract of nut grass taken in the highlands,
lowlands and coastal areas, 118, 42, and 87 chemical compounds were detected respectively,
with different main chemical compounds in the nut grass rhizomes extract from each zone.

Introduction

Nut grass (Cyperus rotundus L.) is a weed that could absorb large amounts of nutrients compared to
other plants. This plant has high resistance to various external influences, has high ability to survive,
and has a wide distribution, so it can be found in many places. Its nature makes nut grass considered
disturbing by the community, so it is often destroyed so as not to interfere with the growth of other
plants [1, 2].

As a plant, nut grass produces secondary metabolites that function to protect it from environmental
threats, such as insect, bacteria, fungi and other types of pathogens. The content of secondary
metabolite compounds found in nut grass includes alkaloids, flavonoids, tannins, glycosides and
furochromones, as well as many new sesquiterpenoid.

Many factors could determine secondary metabolites in a plant, including geographic location/ place
of growth, climate and environmental conditions, and nutritional status of plants [3-5]. It is known
that there are 4 chemotypes (H-, K-, M-, and O-) of nut grass essential oil that grows in various places
in Asia. Each chemotype has a different substance/ content concentration. For example, type H from
Japan contains a-cyperone (36.6%), B-selinene (18.5%), cyperol (7.4%) and caryophyllene (6.2%).
The chemicals that dominate the composition of nut grass also differ from one country to another. In
the Nigerian and Tunisian species, the most common substances found were cyperene (19.2-30.9%)
and a-cyperone (4.5-25.2%). In Brazil, the species studied were found to contain a-cyperone (22.8%)
and cyperotundone (12.1%) as the highest content [4]. Hence, this study was conducted to determine
the chemical composition of ethanol extract of nut grass rhizomes growing in 3 different ecological
zones in Lampung Province.



2. Method
The fresh rhizomes of nut grass were collected from 3 different ecological zones, namely the highlands,
lowlands, and coastal. The location for sampling in the highlands was in Talang Padang, district of
Tanggamus, and at the coordinate point -5.377263, 104.792544. In the lowlands, the location for
collecting nut grass is in Sukarame, Bandar Lampung City at the coordinate point -5.3790486,
105.3041975. The location for sampling of nut grass in the third zone is Pasir Sakti, district of East
Lampung, with the coordinate point of -5.5383300, 105.7876040.
The sample were then brought to the Botany Laboratory, Faculty of Mathematics and Sciences,
Universitas Lampung for taxonomic verification and extracted with ethanol solvent, using
maceration method. The extracts were then sent to the Integrated Research and Testing Laboratory
(LPPT) Universitas Gadjah Mada (UGM) for GC-MS testing.

3. Results
Chromatogram of ethanol extract of nut grass rhizomes taken in the highlands showed 118 active
chemical constituents. Of the 118 constituents of these chemical compounds, there are 6 main
constituents, namely d-Selinene, Caryophyllene oxide, Longiverbenone, Cyperotundone, 2,5-
Octadecadiynoic acid, methyl ester, and Methyl trisporate B.
Furthermore, there were 42 peaks of chemical constituents from the GCMS test results of the ethanol
extract of nut grass rhizomes from the lowlands. There are 4 main chemical compounds, namely
Cyperotundone, n-Hexadecanoic acid, Chlorfenapyr, and Diisooctyl phthalate.
Chromatogram of ethanol extract of nut grass rhizomes from coastal areas showed 87 chemically
active compounds. The seven main chemical compounds from the ethanol extract of the nut grass
tuber are a-Neoclovene, Caryophyllene oxide, Panaxjapyne A, Cyperotundone, n-Hexadecanoic
acid, Oleic Acid, Methyl trisporate B. Chemical composition of ethanol extract of nut grass rhizomes
shown in table 1.

Table 1. Main compounds of ethanol extract of nut grass rhizomes

Zone No. NEen?ger Ret?rr:i'r?ﬂt;'me Chemical Compound Area (%)

1. 14 20.07 d-Selinene 7.62

2. 38 24.63 Caryophyllene oxide 3.04

3. 54 26.82 Longiverbenone 3.75

Highlands 4. 58 21.22 Cyperotundone 11.21
5 91 31.86 2,5-Octadecadiynoic acid, 407

methyl ester

6. 118 37.57 Methyl trisporate B 2.13

1. 13 27.21 Cyperotundone 8.83

Lowlands 2. 26 23.73 n-Hexadecanoic acid 8.70
3. 37 37.87 Chlorfenapyr 12.86

4. 39 43.20 Diisooctyl phthalate 11.23

1. 8 20.07 a-Neoclovene 2.42

2. 27 24.63 Caryophyllene oxide 2.73

3. 38 26.83 Panaxjapyne A 3.57

CX";‘Z?' 4. 42 27.23 Cyperotundone 1053
5. 72 32.72 n-Hexadecanoic acid 3.82

6. 80 36.01 Oleic acid 4.15

7. 84 37.57 Methyl trisporate B 4.72




Main chemical compounds of ethanol extract of nut grass rhizomes was different, both in quantity
and composition. Comparison of the main chemical composition of the ethanol extract of nut grass
rhizomes grown in the 3 different zones is presented in table 2.

As seen in table 2, the main chemical compound contained in the ethanol extract of nut grass
rhizomes from the 3 growing places differed from one another. For example, Cyperotundone
compound in the ethanol extract of nut grass rhizomes from the highlands and the coastal area, was
the compound with the largest percentage of area, while from the lowlands, Cyperotundone had the
second largest percentage area after Chlorfenapyr. Cyperotundone is a secondary metabolite
compound contained in the Cyperaceae family of plants, and is included in the sesquiterpenoides
group. Apart from Cyperotundone, the chemical compound present in the three samples was n-
Hexadecanoic acid, which is the most common saturated fatty acid found in animals, plants and
microorganisms.

Table 2. Comparison of the main compounds in the ethanol extract of nut grass

rhizomes.
. Area (%)

No. Chemical compound Highlands Lowlands Coastal area
1. d-Selinene 7.62 - -
2.  Caryophyllene oxide 3.04 - 2.73
3. Longiverbenone 3.75 - -
4. Cyperotundone 11.21 8.83 10.53
5. 2,5—Octadecadiynoic 407 i 274

acid, methyl ester
6. Methyl trisporate B 2.13 - 4.72
7. n-Hexadecanoic acid 0.79 8.70 3.82
8.  Chlorfenapyr - 12.86 0.37
9 Diisooctyl phthalate - 11.23 -

10. a-Neoclovene - - 242
11. Panaxjapyne A - 3.76 3.57
12. Oleic acid - 1.84 4.15

It could also be seen in table 2 that, a major compound found in one ethanol extract, might also be
found in the ethanol extract of nut grass rhizomes growing in different zone, even though only in a
small amount. An example is Oleic acid, which was found in the ethanol extract of nut grass rhizomes
from the coastal zone as the main compound, but it was also detected in the ethanol extract of nuts
grass rhizomes from the lowland zone. There were also compounds that have only been detected in
the ethanol extract of nut grass rhizomes growing in one zone. For example, Longiverbenone and d-
Selinene, which were only found in the ethanol extract of nut grass rhizomes growing in the
highlands.

The results of this study were also in line with research conducted by Yagi et al. (2016), where it was
found that the chemical composition of the essential oil of nut grass rhizomes grown in Sudan was
different from those grown in other countries, such as Brazil, Nigeria, and Hawaii. Likewise, research
on the chemical content of nut grass rhizomes essential oil grown in district of Tanggamus, Lampung
Province, the composition was different from the essential oil from nut grass rhizomes growing in
South Africa and Iran [6, 7].

The difference in height to the content of chemical compounds in plants had been proven in previous
studies. Among them is research on the effect of growing and drying height on the total flavonoid
sambang colok (Iresine herbstii), which proved that there were significant differences in total
flavonoid levels in the altitude and drying treatment [8]. Another study conducted by Nurnasari and
Djumali (2010) showed that altitude affects the nicotine content of tobacco produced. The difference



in altitude is followed by differences in environmental elements, such as relative humidity, rainfall,
and the number of rainy days. The nicotine content of tobacco in this study was influenced by the
elements of the height of the growing place of the tobacco, air temperature, and relative humidity [9]
Differences in the results of this study with previous studies actually confirm that the composition of
chemical compounds in a plant is influenced by genetic and environmental factors. These
environmental factors include climate, geography of place to grow, abiotic stress such as salinity,
and the age of the plants when they are harvested [7]. The composition of secondary metabolite/
chemical compounds might also be affected by nutrients. Soil nutrient content was inversely
proportional to the amount of secondary metabolite production, but was directly proportional to the
number of types of secondary metabolites produced. Many flavonoid compounds in duku plants were
formed in areas with high Ca levels [10].

Longiverbenone and Caryophyllene oxide were found as the main chemical compounds in the
ethanol extract of nut grass rhizomes growing in the highlands. These results are consistent with
research conducted by Busman et al. which showed that the same main compound was detected in
essential oil of nut grass rhizomes growing in the same ecological zone (district of Tanggamus).
However, its main composition is not the same as this study [7]. This might be due to the precise
place of grow of nut grass was at different coordinate points, even though they were still in one zone.
This shows that apart from altitude, there were other environmental factors that could affect the
composition of chemical compounds in a plant, one of which is nutrients. The absence of nutrient
analysis in the soil where nut grass is grown is a limitation in this study.

4. Conclusion

This study shows that there were differences in the composition of chemical compounds, which were
detected in the ethanol extract of nut grass rhizomes growing in 3 different ecological zones. The
difference in the composition of chemical compounds in this study with previous research in the same
ecological zone leads to other environmental factors that need to be investigated, such as the nutrients
contained in the soil where the nut grass grows.
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