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Abstract

Anesthesia made from the Datura metel (locally known as kecubung) has high potential as an alternative to synthetic fish
anesthetics. This study aimed to identify the active compound in leaves, stems and flowers of D. metel and describe its
potency as a fish anaesthetic agent. Samples of D. metel were collected from Takengon City, Aceh Tengah Regency,
Indonesia. The phytochemical and fractionation tests were carried out at the Microbiology and Biotechnology Laboratory as
well as the Chemistry and Biochemistry Laboratory, Department of Fisheries, Faculty of Agriculture, Sriwijaya University,
Indonesia. Maceration technique using n-hexan solvent for 24 hours at a ratio of 1:2 v/v. GC-MS analysis was carried out to
identify the chemical compounds in the extracts. The results showed that, as many as eleven compounds in leaves, seven
compounds in flowers, and two compounds in stems of D. Metel were potential as fish anesthetics agent. In leavesaeveral
compounds that have the potential as anesthetics agent of fish include: seychellene; trans-caryophyllene; a-guaiene: Th-3a,7-
methanoazulene,2,3,6,7,8,8a-hexa;  alloaromadendrene;  d-guaiene;  (-)-caryophyllene  oxide:  epiglobulol;  2-
pentadecanone,6,10,14-trimethyl-;  phytol. In the flower, include: trans-caryophyllene: w-guaiene; seychellene;
alloaromadendrene; (-)-caryophyllene oxide; phytol. While, in stems include: a-guaiene and seychellene. These substances
have reportedly been utilized as anaesthetic agents for several fish, including Colossoma macropomum, Rhamdia quelen,
and Oreochromis niloticus.
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synthetic anesthetics (Purbosari et al., 2019). There are
several herbal plants that have bioactive components as
anesthetic agents that have been identified, where Datwra
metel (local name is kecubung) is one of them that has
high potential as an anesthetic compound (Adebayo and

1. Introduction

The use of synthetic anesthetics in fish has several
risks, such as residues that have an impact on fish,

consumers and the environment. Synthetic anesthetics
commonly used in fish include 2-phenoxyethanol,
benzocaine (etil paraaminobenzoate), carbon dioxide,
eetomidate, and tricaine methanesulfonate (MA-222)
(Purbosari et al., 2019). The risk of using synthetic
anesthetics in  fish causes hypoxemia, hypercapnia,
hypoglycaemia, increased levels of lactic acid, erythrocyte
swelling, elevated haematocrit and changes in blood
electrolytes, hormones, cholesterol, urea and inter-renal
ascorbic acid (Martins et al, 2019). Therefore, an
inventory of natural anesthetics continues to be carried out
to avoid residues. The advantages of natural anesthetics
include low impact on the environment, no residue,
cheaper, and effective at low concentrations compared to
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Olufayo, 2017; Hariyanto et al., 2009; Palmi et al., 2019;
Akbar et al., 2021; Saputra et al., 2021).

All parts of D. metel including roots, stems, leaves,
flowers, fruits and seeds are reported to contain bicactive
compounds including alkaloids, saponins, flavonoids, and
phenols (Kuganathan and Ganeshalingam, 2011; Alabri,
2014). The concentration of alkaloids in the roots and
seeds reached 0.4-0.9%, while in the leaves and flowers it
reached 0.2-0.3%. High concentrations of alkaloids in D.
metel can cause anticholinergic activity in the body,
resulting in several cases such as hallucinations, delirium
and convulsions. Based on BNN (National Anti-Narcotics
Agency of Indonesia) (2014) data, D. metel is often used
as a narcotic, where hallucinogenic compounds reach 3%.
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D. metel originated from Central America and
southeastern Mexico which was then cultivated and spread
widely because of the beauty of the fower and its
medicinal benefits (Monira and Munan, 2012). D. metel
has the same name for all races although it actually has
chromosomal differences and produces different flower
colors (Bergner, 1943). In the Gayo highlands (Aceh
Tengah Regency, Indonesia), this plant is  widely
cultivated and used as an ornamental plant in the yard for
the treatment of asthma. D. metel which grows in the Gayo
highlands has stems that can grow tall and have reddish
yellow flowers. D. metel has been used as a medicinal
ingredient for centuries as an anti-bacterial, antiseptic,
narcotic, and sedative (Ganesh et al., 2015; Alam et al.,
2021). The people of Aceh use D. metel to mix hernia
ingredients, treat toothache, rheumatism and fungal
infections (Ristoja, 2012).

Studies on extraction solutions, chemical compositions
of extracts from various parts of the plant genus Datura
have been analyzed and their anesthetic activity tested on
various types of fish such as Cyprinus carpio (Rahanandeh
et al., 2022), Epincphelus sp. (Saputra et al., 2021),
Heterobranchus bidorsalis (Adebayo and Olufayo, 2017),
Oreochromis  niloticus  (Palmi et al, 2019), and
Osphronemus gourami (Mashuda et al., 2020). In addition,
the effectiveness of this plant anesthetic has also been
tested on dogs (Bbalola et al., 2014) and rabbits (Elsa et
al., 2001). Previous research by Kiruthika and Sornaraj
(2011) revealed that there are four active compounds in D.
metel flower extract including 1.4-cyclohexadiene, 1-
methyl; acetic acid, trifluoro-, 2,2-dimethylpropylester; 4-
trifluoroacetoxyoctane; cis-2-nitro-4-tbutyley clohexanone.
However, information regarding the content of active
compounds (including stems, leaves and flowers) that have
the potential as anesthetic in D. metel has not been
reported completely. Therefore, identification is needed to
obtain complete information to support the use of D. metel
extract as a natural anesthetic that is safe and does not
leave negative effects on  fish, people, and the
environment.

2. Material and methods

2.1. Site and Time

This research was carried out from September 2021 to
January 2022, Sample preparation and extraction were
carried out in the MIPA Laboratory of Almuslim
University, Indonesia. ~ The  phytochemical  and
fractionation tests were carried out at the Microbiology
and Biotechnology Laboratory as well as the Chemistry
and Biochemistry Laboratory, Department of Fisheries,
Faculty of Agriculture, Sriwijaya University, Indonesia.

2.2. Sample Collection

Samples of D. metel were collected from Takengon
City, Aceh Tengah Regency, Indonesia. The samples were
then sorted between stems, leaves and flowers, then air-
dried. The dried sample was then crushed with a waring
blender to obtain the required sample size. The resulting
vyield was calculated based on weight percent extract/dry
weight (w/w) and stored in a sample bottle at 4°C (Silva
et al., 2012). The ingredients were then identified by
comparing mass spectrum value based on the NIST (2005)

and Adams (2001) mass spectrum literature. Fractionation
and isolation of essential oils were carried out according to
the method of Benovit et al. (2015).

2.3, Extraction of Phytochemical Components

The leaves, stems and flowers that have been air-dried
and crushed were then extracted by maceration technique
using n-hexan solvent for 24 hours at a ratio of 1:2 v/v.
The extract solution was filtered using Whatman paper
no.l. A thick extract was generated by combining the
maceration filtrates and vaporizing the solvent in a vacuum
rotary evaporator at a temperature close to the solvent's
boiling point (n-hexane 69°C).

2.4 GC-MS Analysis

GC-MS analysis was performed using a Shimadzu GC-
MS-QP2010 Ultra equipped with a 30 m * 0.25 mm = 0.25
pm Rxi-1MS column (Restek), and the initial temperature
of the 100°C column was heated for 5 minutes, then the
temperature was gradually increased up to 250°C at a rate
of 10°C min™. The split injector and the GC-MS interface
were each at a temperature of 250°C. The detectors used
were mass-selective and electron-impact mass ionization
spectrometry programmed at 70 ¢V and a temperature of
250°C. The carrier gas used was helium with a flow rate of
2.0 mL mm", and an injection volume of 2 L. Data was
recorded using GC-MS Solution Software (Shimadzu).

2.5, Chemical Identification

Chemical compounds in the extracts from the leaves,
stems and flowers of D. metel were identified based on the
retention time of GC on the column. Chromatograms were
interpreted based on the NIST (2005) library consisting of
two hundred thousand compounds. The name, molecular
weight and percentage of the unknown compound were
evaluated by Mass Spectrometry. The compounds were
identified by comparing the results of Mass spectrometry
measurements with data obtained from the literature and
the NIST database.

3. Results

About 23-26 (a total of 52) compounds were identified
in the hexane extract of D. metel from the leaves, flowers
and stems (Table 1 and Figure 1). Based on the results of
the GC-MS analysis and literature studies, the compounds
that have the potential as anesthetics in D. metel are 11
compounds in the leaf, 7 compounds in the flower, and 2
compounds in the stem. Compounds that have the potential
as anesthetics in . metel are 11 compounds in the leaves,
7 compounds in the flowers, and 2 compounds in the
stems. In the hexane extract of the D. metel leaves,
compounds that have the potential to be anesthefels
include seychellene; trans-caryophyllene; w-guaiene; lh-
3a,7-methanoazulene,2,3,6,7,8,8a-hexa;
alloaromadendrene; B-guaiene; (-)-caryophyllene
oxidezepiglobulol; 2-pentadecanone, 6,10, 14-trimethyl-;
phytol. In the hexane extract of the flowers of D. metel,
compounds that have the potential to be anesthetics
include trans-caryophyllene: o-guaiene; seychellene:
alloaromadendrene; (-)-caryophyllene oxide: phytol. In the
hexane extract of the stem of . metel, compounds that
have the potential to be anesthetics include o-guaiene dan
seychellene.
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Table 1. Compounds detected in leaves, flowers and stems of Datura metel with hexane solvent using GC-MS analysis
Leaves Flowers Stems
No  Compounds Retention Time Retention Time  Area  Retention Time  Area
. Area (%) . o, . D
(minute) (minute) (%) (minute) (%)

1 Guaia-1(10),11-diene 10526 296 10.521 292
2 Seychellene 10920 1.14 - -
3 trans-Caryophyllene 10997 1.39 10.995 065 - -
4 u-Guaiene 11236 9.41 11.236 690 11196 313
5 chellene 11397 1120 11.392 6.84 11356 382
6 1H-3a,7-Methanoazulene, 2,3,6,7.8 8a-hexa 11582 7.98 - - - -
7 Alloaromadendrene 12013 2.60 12.005 1.62
8 8-Guaiene 12094 5.88 12.100 473
9 lol 12914 4.83 - -
10 IH-Cycloprop[e]azulen-4-ol, decahydro-1, 13.000 0.57 12.902 1.09
11 (-)-Caryophyllene oxide 13.069 3.38 - -
12 Kauran-18-al, 17-(acetyloxy)-, (4-beta.)- (C 13444 0.65 - -
13 Epiglobulol 13959 0.94 - -
14 6-ISOPROPENYL4 8A-DIMETHYL-3.5, 14438 1.20 - - - -
15 2-Pentadecanone, 6,10,14-trimethyl- 15998 3.01 - - 15.990 289
16 NEOPHYTADIENE 16.045 0.96 16.001 096  16.035 151
17 Palmitic acid, Hexadecanoic acid, methyle 16825 151 - - - -
18 Hexadecanoic acid, ethyl ester (CAS) Ethyl 17550 225 - -
19 1-Octadecanol (CAS) Stenol 18.498 229 - -
20 Phytol 18900 31.07 18.819 0.69
21 Ethyl linoleate 19212 1.26 19.259 13.10
22 ETHYL LINOLEOLATE 19259 117 - -
23 1-Ocradecanol (CAS) Stenol 20445 236 - -
24 o-Patchoulene - - 11.583 527
25 (-)-Caryophyllene oxide - - 13.060 1.84
26 Decanedioic acid, diethyl ester (CAS) Bisof - - 13.917 1.18
27 Tetradecanoic acid, ethyl ester (CAS) Ethyl - - 15.3068 1.16
28 Pentadecanoic acid, ethyl ester - - 16.180 1.11
29 Hexadecanoic acid, methyl ester (CAS) Me - - 16.828 L6l
30 Ethyl 9-hexadecenoate - - 17.322 3.08 - -
31 Hexadecanoic acid, ethyl ester (CAS) Ethyl - - 17.640 24357 17601 2058
32 Octadecanoic acid, ethyl ester (CAS) Ethyl - - 18.553 1.34 18.290 0.70
33 ETHYL OCTADEC-9-ENOATE - - 19.315 5.03
34 (E)-9-Octadecenoic acid ethyl ester - - 19.368 2.36 19274 214
35 Octadecanoic acid, ethyl ester - - 19.586 007 19.547 5.01
36 Eicosanoic acid, ethyl ester - - 21.513 2.80 21473 228
37 2-Decenal, (£)- - - - - 8.340 248
38 2(3H)-Furanone, dihydro-5-pentyl- (CAS) - - - - 9.582 225
39 2-Undecenal, E- - - - - 9.825 0.70
40 4,7-Methanoazulene, 1.2,3.4,5.67 8-octahy - - - - 10.505 1.08
41 Nonanoic acid, 9-oxo-, methyl ester - - - - 10.579 219
42 Nonanoic acid, 9-oxo-, ethyl ester (CAS) - - - - 11.563 6.08
43 9-Octadecenoic acid, methyl ester, (E)- (C - - - - 12.683 058
44 Nitrobenzene, 3.4.5-trimethoxy- - - - - 14.227 059
45 Tridecanoic acid, 12-methyl-, methyl ester - - - - 15.407 193
45 Pentadecanoic acid, methyl ester (CAS) Me - - - - 15715 128
46 Heptadecanoic acid, ethyl ester (CAS) Ethy - - - - 16.178 423
47 Pentadecanoic acid, 14-methyl-, methyl est - - - - 16.880 2227
46 Linoleic acid, 9,12-Octadecadienoic acid (Z - - - - 18.540 172
49 9-Octadecenoic acid, methyl ester, (E)- - - - - 18.624 242
50 Methyl stearate - - - - 18.899 557
51 9,12-Octadecadienoic acid (Z,Z)- - - - - 19.190 130
52 N-HENTRIACONTANOL-I - - - - 20.443 128
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Figure 1. Chromatogram characteristics of hexane extract
compounds from leaves (a), flowers (h). stems (c) of Datura metel
plant.

4. Discussion

Compounds that have the potential to be anesthetics in
the hexane extract of the leaves of D. metel reach 11
compounds, namely: seychellene (Swamy and Sinniah,
2015; Lu et al, 2011): trans-caryophyllene (Pinho-da-
Silva et al., Zﬂla w-guaiene (Silva et al., 2015; Jugran et
al., 2019); 1h-3a,7-methanoazulene,2,3,6,7,8,8a-hexa
(Kartal et al., 2002); alloaromadendrene (Benovit et al.,
2015; Almeida et al., 2018); &-guaiene (Silva et al., 2015;
Uritu et af., 2018; Jugran et al., 2019); (-)-caryophyllene
oxide (Silva et af., 2015; Almeida et al., 2018; Benovit et
al., 2015; Sharif et al., 2020); epiglobulol (Wang, 2018);
2-pentadecanone,6,10,14-trimethyl- (Sharif et af., 2020);

©2023 Jordan Journal of Biological Sciences. AN rights reserved - Volume 16, Number 3

and phytol (Sharif et al, 2020). A total of eleven
compounds were identified; Phytol is the dominant
compound with a percentage of chromatogram area of
31.07% and retention time of 18.9 minutes, followed by
seychellene and o-guaiene with a chromatogram area of
11.20% and 9.41%, with retention times of 11.397 and
11.236 minutes.

Phytol is a diterpene compound from the degradation of
chlorophyll. This is because the extraction material is part
of the leaves of the . metel plant. Furthermore, phytol is a
phytochemical herbal phytoconstituents compound, which
is widely distributed in nature and was first obtained in the
process of separating chlorophyll from alfalfa through a
hydrolysis process (Taj et al., 2021). These compounds are
known to have biological activities including anti-
microbial, anti-tumor, anti-cancer, anti-anxiety, anti-
inflammatory, anti-diabetic and a number of other
biological activities (Islam et al., 2018). In vivo test using
an animal model conducted by Santos et al. (2013) showed
that Phytol compounds have good anti-pain activity when
compared to morphine and indomethacin. Meanwhile,
morphine is also known to have an anesthetic effect on
both animals and humans (Dahan et al., 2001; Jash and
Gorai, 2015; Wang et al., 2021).

Seychellene and a-guaiene are  sequisterpene
compounds identified in Pogostemon cablin oil (Swamy
and Sinniah, 2015; Astuti er al., 2022). The biological
activities of P. cablin oil include anti-microbial, anti-
inflammatory, anti-oxidant, anti-depressant, and
cytotoxicity (Jain et al., 2022). Furthermore, the results of
research by Astuti et al. (2022) showed that P. cabiin
variant Tapak Tuan, Aceh Province, Indonesia with
traditional distillation process contains anti-depressant
compounds including patchouli alcohol (28.68 %), &-
guaiene (24.87 %), a-guaiene (16.89 %) and seychellene
(8.32 %) based on the percentage of chromatogram area as
a result of GC-MS analysis. Although, then, very few of
these components were identified in the results of the
further disullation of P. cablin oil using a rotary
evaporator with a heating temperature of 125-160°C,
which showed anti-depressant activity close to the anti-
depressant activity of Kalxetin. Subsequent literature
studies showed that the plant extract P. cablin has
analgesic activity (Lu et al, 2011; Junren et al., 2021).
However, there is no literature that states directly that both
seychellene and  @-guaiene compounds have anti-
depressant and analgesic activity where both of these
biological activiies have a milder relationship to
anesthetic activity.

The results of the GC-MS analysis of the hexane
extract of the flowers of D. metel showed that the
dominant compounds were fatty acids and fatty acid esters,
respectively hexadecanoic acid, ethyl ester (CAS) ethyl
(24.57 %), ethyl linoleic (13.10%) and octadecanoic acid,
ethyl ester (9.07%) based on the percentage of
chromatogram area. The three compounds were not
identified to have anesthetic activity but have other
biological activities such as anti-oxidants and anti-
microbials (Durugbo et al., 202), while compounds that
have the potential to have anesthetic activity include:
trans-caryophyllene (Pinho-da-Silva et al., 2012), «-
guaiene (Silva et al, 2015; Jugran e al, 2019),
seychellene (Lu et al, 2011; Swamy and Sinniah, 2015),
alloaromadendrene (Benovit ef af., 2015; Almeida et al.,
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2018), d-guaiene (Silva et al, 2015; Uritu et al., 2018;
Jugran et al., 2019), (-)-caryophyllene oxide (Silva et al.,
2015; Almeida et al., 2018; Benovit et al., 2015; Sharif et
al., 2020), and phytol (Sharif et al., 2020). In the seven
compounds, the percentage of chromatogram area
indicated by a-guaiene and seychellene was the highest,
reaching 6.90% and 6.84%, respectively.

The hexane extract of the stem of D. metel showed
compounds that have the potential to have anesthetic
activity including a-guaiene (Silva et al., 2015; Jugran et
al., 2019) and seychellene (Lu et al., 2011; Swamy and
Sinniah, 2015) with the percentage of the chromatogram
area is 3.13% and 3.82%. This percentage is smaller than
that contained in flowers and leaves. The dominating
compounds in the hexane extract are fatty acid ester
compounds, namely pentadecanoic acid, 14-methyl-,
methyl ester, and hexadecanoic acid, ethyl ester with a
chromatogram area of 22.27% and 20.58%, respectively.
Similar with the research conducted by Hossain et al.
(2013) that the hexane extract from D. metel was
dominated by fatty acid groups and their derivatives, but
the presence of several types of sesquiterpene compounds
in the hexane extract of leaves, flowers and stems of D.
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Figure 2. Mass spectra of a-guaiene (a), Seychellene (b) and Phytol (¢) according to the NIST library.
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5. Conclusion

Compounds that have the potential as anesthetics in D.
metel are 11 compounds in the leaves, 7 compounds in the
flowers, and 2 compounds in the stems. In the hexane
extract of the leaves of D. metel, compounds that have the
potential to be anesthetics include seychellendgE}trans-
caryophyllene; w-guaiene; -3a,7-
methanoazulene,2,3,6,7.8,8a-hexa; alloaromadendrene;s-
guaiene; (-)-caryophyllene oxide; epiglobulol; 2-
pentadecanone 6,10, 14-trimethyl-; phytol. In the hexane
extract of the flowers of D. metel, compounds that have the
potential to be anesthetics include trans-caryophyllene; a-
guaiene; seychellene; alloaromadendrene; (-)-
caryophyllene oxide; phytol. In the hexane extract of the
stem of D. metel, compounds that have the potential to be
anesthetics include o-guaiene dan seychellene. The leaves
of D. metel have the best anesthetic potential because they
have the most anesthetic components, so their use and
testing are important to do in fish in future studies.

Conflict of interest

None.

Acknowledgments

We would like to thank the Directorate of Research and
Community Service of RISTEK-BRIN which has funded
this research, the Laboratory of Mathematics and Natural
Sciences (MIPA) of Almuslim University and the
Laboratory of the Faculty of Agriculture, Sriwijaya
University for facilitating the implementation of this
research, as well as the Research and Community Service
(LPPM) of Almuslim University.

References

Adams RP. 2001. Identification of essential oil components by gas
chromatography/quadrupole  mass  spectroscopy.  Allured
Publishing Corporation, [llinois.

Adebayo SF and Olufayo MO. 2017, Anaesthetic effects of
Datura  stramonium leal  on  Heterobranchus  bidorsalis
Tuveniles. fnt J Fish Aqua Stud., 5:590-593.

Agokei OE and Adebisi AA. 2010. Tobacco as an anesthetic for
fish handling procedures. J Med Pla Res., 4: 1396-1399.

Akbar R, Jumsurizal J and Putri RMS. 2021. Teknik imotilisasi
ikan kerapu cantang (Epinephelus sp.) menggunakan ekstrak daun
kecubung (Datura Metel L.). Marinade, 4: 40-49. (in Indonesian)

Alabri THA, Al-Musalami AHS, Hossain MA, Weli AM and Al-
Riyami Q. 2014. Comparative study of phytochemical screening,
antioxidant and antimicrobial capacities of fresh and dry leaves
crude plant extracts of Datura metel L. J King Saud UnivSci., 26:
237-243.

Alam W, Khan H, Khan SA, Nazir S and Akkol EK. 2021. Daiura
metel: A review on chemical constituents, traditional uses and
pharmacological activities. Curr Pharmac Des., 27: 25452557

Almeida APG, Maria HB, Val AL and Baldisserotto B. 2018,

Essential oils and eugenol as anesthetics for Serrasalmus
rhombeus. Bol Inst Pesc Sao Paulo, 44: 44-50.

Astuti P, Khairan K, Marthoenis M and Hasballah K. 2022.
Antidepressant-like activity of patchouli oil var. Tapak Tuan
(Pogostemon cablin Benth) via elevated dopamine level: a study
using rat model. Pharmaceuticals, 15: 608,

Barbas LAL, Hamoy M, Mello VI, Barbosa RPM, Lima HST,
Torres MF, Nascimento LAS, Silva JKR, Andrade EHA and
Gomes MRF. 2017. Essential oil of citronella modulates
electrophysiological  responses  in  tambaqui
macroponan: A new anaesthetic for use in fish. Agua., 479: 60-
68.

Bbalola SA, Suleiman MM, Hassan AZ and Adawa DAY. 2014.
Evaluation of the crude methanolic seed extract of Datura metel 1.
as a potential oral anaesthetic in dogs. Glob J Pharmacol., 8: 154-
159.

Benovit SC, Silva LL, Salbego 1. Loro VL, Mallmann CA,
Baldisserotto B, Flores EMM and Heinzmann BM. 2015
Anesthetic activity and bio-guided fractionation of the essential
oil of Aloysiagratissima (Gillies & Hook) trone. in silver catfish
Rhamdiaguelen. An Acad Brasil Cien., 87: 1675-1689.

Bergner AD. 1943, Geographical distribution of chromosomal
types in Datura metel. Am J Bot., 30: 222-230.

Colossoma

BNN (National Anti Narcotics Agency of Indonesia). 2014. Jurnal
data pencegahan dan pemberantasan penyalahgunaan  dan
peredaman gelap narkotika (P4GN) 24 Tahun 2013 Edisi 2014.
National Anti Narcotics Agency of Indonesia, Jakarta. (in
Indonesian)

Cunha MA, Silva BF, Delunardo FAC, Benovit SC, Gomes LC,
Heinzmann BM and Baldisserotto B. 2011. Anesthetic induction
and recovery of Hippocampus reidi exposed to the essential oil of
Lippia alba. Neotrop lehthyol, 9: 683-688.

Durugho EU, Ogah JO, Chukwuemeka N, Sename PG, Olukanni
AT, Yusuf KO, Awuzie IC, Olukanni OD and Aboaba SO.2021.
Phytochemical, chemical and biomedical characterization of crude
extracts of Macrosphyra longistyla (DC)) Hiern. Jordan J Biol
Sei., 453-461.

Dahan A, Sarton E, Teppema L, Olievier C, Nieuwenhuijs D,
Matthes HW and Kieffer BL. 2001. Anesthetic potency and
influence of morphine and sevoflurane on respiration in p-opioid
receptor knockout mice. J Am Soc Anesthesiol., 94: §24-832.

dos Santos Maia JL, de Oliveira Sousa EM, da Silva HNP,
Pinheiro MTL, Mourdo RHV, Maia JGS and da Silva LVF.2019.
Hydrolate toxicity of Lippia alha (Mill) NE Brown
(Verbenaceae) in juvenile tambaqui (Colossoma macropomimn)
and its potential anaesthetic properties. Aguac., 503: 367-372.

Elsa AT, Ayika WG, Rabi I, Osunkwo UA and Onyeyili PA.
2001. Preliminary studies on the effects of Datura metel seed
extract on amylobarbitone anaesthesia in rabbits. Sokoto J Ver
Sei., 3:39-43.

Ganesh S, Radha R and Jayshree N. 2015. A review on
phytoct | and pl sgical status of Danea fastuosa
Linn. fnt J Multidisc Res Dev., 2: 602-605.

Hariyanto SE, Pranata FS and Aida Y. 2009. Pemanfaatan ekstrak
daun kecubung (Datura metel L) sebagai pembius ikan koi
(Cyprinus campio L) pada saat pengangkutan. Biota, 13: 24-30.
(in Indonesian)

Hossain MA, Alsabari KM, Weli AM, and Al-Riyami Q. 2013.
Gas chromatography—-mass  spectrometry analysis and total
phenolic contents of various crude extracts from the fruits of
Datura metel L. J Taibah Univ Sci., 7: 209-215.

Ibrahim HA, El-Morsy ESM, Amer MS, Farhat AZ and Mohesien
MT. 2022. Suppression of Aspergillus and Penicillium species by
organic extracts of common soft corals and sponge species habited
in Hurghada, Red Sea, Egypt. Jordan.J Biol Sci., 15: 43-57.




© 2023 Jordan Journal of Biological Sciences. AN rights reserved - Volume 16, Number 3 437

Islam MT, Ali ES, Uddin SJ, Shaw 8, Islam MA, Ahmed MI and
Atanasov  AG. 2018. Phytol: A review of biomedical
activities. Food Chem Toxicol., 121: 8294,

Jain PL, Patel SR and Desai MA. 2022. Patchouli oil: an overview
on extraction method, composition and hiological activities. .J Ess
Ol Res., 3: 1-11.

Jash SK and Gorai D. 2015. Sugar derivatives of morphine: A
new window for the development of potent anesthetic drugs. Nar
Prod Bioprosp., 5: 111-127.

Jugran AK, Rawat S, Bhatt ID and Rawal RS. 2019. Valeriana
Jjatamansi: An herbaceous plant with multiple medicinal uses.
Plytoth Res., 33: 482-503.

Junren C, Xiaofang X, Mengting L, Qiuyun X, Gangmin L,
Huigiong Z and Cheng P. 2021. Pharmacological activities and
mechanisms  of action of Pogostenmon cablin - Benth: a
review. Chinese Med., 16: 1-20.

Kartal M, Kaya S and Kurucu S. 2002. GC-MS analysis of
propolis samples from two different regions of Turkey. Zeitschrifi
fiir Naturforschung, §7: 903-909.

Kiruthika KA and Sornaraj R. 2011. Screening of bioactive
components of the flower Datura metel using the GC-MS
technology. fnt J Pharm Technol Res., 3: 2025-2028.

Kuganathan N and Ganeshalingam S. 2011. Chemical analysis of
Datura metel leaves and investigation of the acute toxicity on
grasshoppers and red ants. E-J Chem., 8: 107-112.

Lu TC, Liao JC, Huang TH, Lin YC, Liu CY, Chiu ¥J and Peng
WH. 2011. Analgesic and anti-inflammatory activities of the
methanol extract from Pogostemon cablin. Evid Bas Compl Altern
Med., 2011: 1-9.

Martins T, Valentim A, Pereira N and Antunes LM. 2019
Anaesthetics and analgesics used in adult fish for research: A
review. Lab Anim., 53: 325-341.

Mashuda MM, Triastuti J and Pursetyo KT. 2020. Activity test of
anti-stress from extract of Datura meiel seeds with ethanol solvent
towards blood glucose levels and survival rate of Osphronenus
gouramy seed in closed system transportation. [OP Conf Ser:
Earth Envir Sci., 441: 012145,

Monira KM and Munan SM. 2012. Review on Datura metel: A
potential medicinal plant. Glob J Res Med Plant Indig Med., 1:
123-132.

NIST (National Institute of Standards and Technology). 2005.
Mass spectral library and search/analysis programs. John Wiley &
Sons Hoboken, New Jersey.

Palmi RS, Yudha 1G and Wardiyanto W. 2019. The effects of
amethyst Datwra metel (Linn, 1753) leaves extract as an
anesthetic  agent on  haematological condition of tilapia
Oreochromis niloticus (Linn, 1758) fry. E-J Rek Tekn Bud Per., 8:
807-908.

Pinho-Da-Silva L, Mendes-Maia PV, Tedfilo TMDNG, Barbosa
R, Ceccatto VM, Coelho-De-Souza AN and Leal-Cardoso JH.
2012, Trans-caryophyllene, a natural sesquiterpene, causes
tracheal smooth muscle relaxation through blockade of voltage-
dependent Ca2+ channels. Molecules, 17: 11965-11977.

Purbosari N, Warsiki E, Syamsu K and Santoso 1. 2019. Natural
versus synthetic anesthetic for transport of live fish: A
review. Agua Fish., 4: 129-133.

Rahanandeh M, Tizkar B and Rahanandeh M. 2022. The effects of
Daiura siramonium L seed extract on anesthesia of farmed
Cyprinus carpio in Guilan province. fran J Agua Anim Health, 8:
16-25.

Ristoja T. 2012. Laporan riset tumbuhan obat dan jamu
(RISTOIJA) Provinsi Aceh. Universitas Syiah Kuala, Aceh. (in
Indonesian)

Santos CCDMP, Salvadori MS, Mota VG, Costa LM, De-
Almeida AAC, De-Oliveira GAL and De-Almeida RN. 2013,
Antinociceptive and antioxidant activities of phytol in vivo and in
vitro models. Newrosci J., 2013: 1-9.

Saputra A, Putri MS and Apriandi A. 2021. Grouper imotilization
technique Epinephelus sp. using Datura Metel L. seed extact. J
Mar Coas Sei, 10: 105-117.

Sharif M, Najafizadeh P, Asgarpanah J and Mousavi Z. 2020. In
vivo analgesic and anti-inflammatory effects of the essential oil
from Tanacetum balsamita L. Brazil J Pharmac Sci., 56: ¢ 18357,

Silva LL, Parodi TV, Reckziegel P, Garcia VO, Bureger ME,
Baldisserotto B, Malmann CA, Pereira AMS and Heinzmann BM.
2012. Essential oil of Ocinum gratissinum L.: Anesthetic effects,
mechanism of action and tolerance in silver catfish Rhamdia
guelen. Aguacul., 350: 91-97.

Silva LDL, Garlet QI, Koakoski G, Abreu MSD, Mallmann CA,
Baldisserotto B and Heinzmann BM. 2015. Anesthetic activity of
the essential oil of Ocimum americanum in Rhamdia quelen
(Quoy & Gaimard, 1824) and its effects on stress parameters.
Neotroplehthyol , 13: 715-722.

Swamy MK and Sinniah UR. 2015. A comprehensive review on
the phytochemical constituents and pharmacological activities of
Pogosiemon  cablin: Benth.: An aromatic medicinal plant of
industrial importance. Molecules, 20: 8521-8547.

Taj T, Sultana R, Shahin HDH, Chakraborthy M and Ahmed MG.
2021.  Phytol a phytoconstituent, its chemistry and
pharmacological actions. GIS Sci.J., 8: 395-406.

Urtu CM, Mihai CT, Stanciu GD, Dodi G, Alexa-Stratulat T,
Luca A and Tamba BL 2018. Medicinal plants of the family
Lamiaceae in pain therapy: A review. Pain Res Manag., 2018: 1-
44.

Wang X, LiuY, Niu Y, Wang N and Gu W. 2018. The chemical
composition and functional properties of essential oils from four
species of Schisandra growing wild in the Qinling Mountains,
China. Molecules, 23: 1645,

Wang LM, Zhang Z, Yao RZ and Wang GL. 2021. The role of
intrathecal morphine for postoperative analgesia in primary total
joint arthroplasty under spinal anesthesia: A systematic review
and meta-analysis. Pain Med., 22: 1473-1484.

Zulfahmi I, Humairani R and Akmal Y. 2019. Hemp leafl
(Cannabis sativa Linn) extract as anesthetic agents on Koi
(Cyprinus carpio Koi). J Agrogua, 16: 100-108.




GC-MS Analysis of Various Crude Extracts from the Leaves,
Flowers, and Stems of Datura metel Linnaeus 1753 and the
Potential Activity as Anesthetic Agents on Fish

ORIGINALITY REPORT

6% 5% Ao, 2%

SIMILARITY INDEX INTERNET SOURCES PUBLICATIONS STUDENT PAPERS

PRIMARY SOURCES

Submitted to Georgia State University 2
Student Paper %
doaj.org

Internet Source 2%
aip.scitation.org

Internet Source 2%

Exclude quotes On Exclude matches <2%

Exclude bibliography  On



