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Article Info Abstract
Article history Medicinal plants have been used since times eons against a number of ailments. These natural sources of
Received 5 January 2022 nutraceuticals are having incalculable benefits with negligible or no side-effects. Artemesia absinthium L.
Revised 22 February 2022 is an indispensable medicinal plant which plays a significant role in alleviating diseases owing to its anti-
Accepted 23 February 2022 inflammatory, antioxidative, antimicrobial and wound healing effects. This plant is a depot of large
Published Online 30 June 2022 number of bioactive compounds that can find a potential role in drug formulations against various
diseases. In the present study, analysis of important biochemical proximate principles for the presence of
Keywords cell and cell wall constituents and phytochemical constituents of ethanolic and hexanic extract of A.

absinthium for qualitative detection of carbohydrates, proteins, steroids, alkaloids, phytosterols, tannins,

Phytomedicine . . . . - d
phenols, etc., using different methods. Proximate analysis of plant for crude protein (CP), crude fibre (CF),

E)L(Jttrr?tﬁtosn tot_al ash and ni_trogen free extract (E.E.) gnd components _of cell wall like ne_utral de_tergent fibre (NDF),

Proximates acid de_tergent fibre (ADF), cellulose, hemicellulose a_nd mineral components like calcium a_nd phospho.rus
determine the usefulness of the plant as an essential feed supplement. The phytochemical screening
established certain phytoconstituents having well known pharmacological properties, hence assuring
purity of these extracts. As per the available literature, this is first study where in all these nutrients have
been evaluated in the A. absinthium of Kashmiri origin. This depicts the purity of the species that can
help in using these extracts for further pharmacological experimentations at in vitro and in vivo levels, a
preliminary step towards drug discovery.

1. Introduction et al., 2017), secondary metabolites in plants have a high capacity

for scavenging free radicals and reactive oxygen species (Singh et
al., 2012). The plant derived medications that boosts our defense
mechanism and provide protection against a variety of ailments
(Wadood et al., 2013).Wormwood is the common name of A.
absinthium and is locally known as Tethwan in Kashmir. A.
absinthium is a herbaceous plant with fibrous roots that is used for
medicinal purposes and as a herbal cure in Central Europe, Southern
Siberia, North America, and Asia (Abad et al., 2012). Due to the
inclusion of multiple active components that work in different
ways, A.absinthium plant extracts have a wide range of bioactivity
(Fernando Wendel et al., 2021). The essential oil and bitter chemicals
contained in A. absinthium are its most active ingredients (Goud
and Poornima, 2018). Bitter components in plant extracts such as
artabsin (sesquiterpene lactone) and absinthin (dimer of
sesquiterpene lactone) induce A. absinthium with stimulant
properties (Wright, 2002). The woodworm has found its usage as
antimicrobial, (Juteau et al., 2003), antifungal, antioxidant (Kordali

Herbal medicines are critical to the health and prosperity of human
race (Shukla et al., 2015). The World Health Organization (WHO)
claims that derived from medicinal plants which are used by about
80% of people in developed nations as a source of potentially
effective medications (Ekor, 2014).Traditional herbal medicine
offers a fascinating and mostly untapped source for the creation
and development of possibly novel chemotherapeutic medications
that could help to address the growing problem of drug resistance
to currently available commercial antibiotics as well as the drug
associated toxicities (Sawant and Godghate, 2013). Plant extracts
have been produced and are being considered for use as
antimicrobials, due to the presence of their secondary metabolites
like alkaloids, flavonoids, tannins, and other compounds (Chauhan
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stability in human erythrocytes, cognitive improvement, antiulcer,
anticancerous and hepatoprotective activities (Goud and Poornima,
2018). The ethanolic extract of A. absinthium has a stronger
scavenging capacity for free radicals/reactive oxygen species and
can provide more positive effects (Singh et al., 2012). Many herbal
products are taken orally, and knowing the proximate and nutritional
analyses of these items is critical for determining nutritional
importance and health impacts (Pandey, 2006; Kochhar, 2006; Taiga,
2008). In terms of herbal medicine standardization, WHO has
stressed the need for identifying nutrients in the plants in order to
design drug formulations to treat various diseases (Niranjan and
Kanaki, 2008; Ojokoh, 2008).

2. Materials and Methods
2.1 Collection of medicinal plants

The A. absinthium was obtained from the CCRUM Lab, Habak. The
plant was procured from higher altitudes of Kashmir valley and
was identified by taxonomists at CCRUM Lab. Plant was washed
properly using distilled water, dried under shade and grinded to
fine powder. The powder was sieved using hand sieve and a portion
of the powder was used for proximate principle analysis and the
other portion was subjected to solvent extraction.

Table 1: Nomenclature and part of plant used

Scientific Common Kashmiri Part to
Name name name be used
Artemesia Wormwood Tethwan Leaves
absinthium L.

2.2 Proximate principle analysis

The dried sample of A. absinthium was analysed for proximate
principles like dry matter (DM), crude protien (CP), crude fibre
(CF), total ash and nitrogen free extract (NFE) as per Association of
Official Analytical Chemistry (AOAC), 2005 guidelines (Abdul-
Hamid et al., 2020) and cell wall components like neutral detergent
fibre (NDF), acid detergent fibre (ADF), hemicellulose and cellulose
were determined by Van Soest method (Van Soest et al., 1991).

Calcium and phosphorus were estimated by Talapatra et al. (1940).
2.3 Extraction using various solvents

Plant powder was subjected to cold extraction with different
solvents in 1 : 5 ratio of powder and solvent. Solvents were selected
according to the standard polarity index in order to obtain the
extract. First, the less polar solvent was used followed by more
polar, that is hexane, followed by ethanol. The extraction was done
in the incubator shaker that was set at 25°C for seven days. Both
the extracts were filtered separately through Whatmann filter paper
No. 1 and the percolate was kept in incubator set at 30°C for
drying. After proper evaporation of solvent from both extracts,
they were weighed and kept in clean vials at —20°C till further use.

2.4 Calculation of extractive yield

The weight of the dried crude ethanolic and hexanic extracts was
recorded and the extractive yield was calculated as under:
Wi. of extract

Extractive yield = ——  x100
Wt. of sample taken

2.5 Qualitative phytochemical screening

The hexanic and ethanolic extracts of A.absinthium were dissolved
in dimethyl suphoxide (DMSO) and mixed to form homogenous
solutions. The various (Table 2) qualitative phytochemical screening
tests were performed for both the extracts.

Table 2: List of the various phytochemical screening tests
performed for hexanic and ethanolic extracts of A.

absinthium
Component Test performed
Carbohydrate Molisch test

Reducing sugars Benedict’s test

Non-reducing sugars Saliwanoff’s test

Proteins Biuret test
Proteins Xanthoproteic test
Flavonoids Sodium hydroxide test

Foam test
Acid anhydride-H_SO, test

Test for saponins

Test for steroids

S.No
1

2.
3.

4

5

6

7

8

9

. Tannins Acetic acid test
10. Phytosterols Salkowich’s test
11. Phenolic compounds Ferric chloride test
12. Glycosides Keller killanis test
13. Alkaloids Wagner’s test
14. Triterpenoids Acetic anhydride-

chloroform test

3. Results
3.1 Biochemical proximate principles in dried A. absinthium

The calculated biochemical proximate constituents of A. absinthium
are given in Table 3. It can be seen that dried powder of the said
plant contains moisture (10.66%), dry matter (89.34%), organic
matter (92.5%), etc.

Table 3: Biochemical constituents in dried powder of A.

absinthium

S.No. | Constituent Concentration %age
1. Moisture 10.66
2. Dry matter 89.34
3. Organic matter 92.5
4. Crude protein 18.04
5. Ether extract 5.01
6. Crude fiber 18.15
7. Neutral detergent fibre 45.20
8. Acid detergent fibre 41.50
9. Nitrogen free extract (NFE) | 40.67
10. Cellulose 6.30
11. Hemicellulose 3.70
12. Total ash 7.47
13. Calcium 1.14
14. Phosphorus 0.84

3.2 Estimation of hexanic and ethanolic extractive yields in
the A. absinthium

The hexanic and the ethanolic extractive yields of the A. absinthium
are represented in Table 4.
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3.3 Phytochemical analysis 3.3.2 Phytochemical screening of ethanolic A.absinthium

3.3.1 Phytochemical screening of hexanic A.absinthium extract extract (EAE)
(HAE) Table 6 depicts the presence and absence of important

The presence and absence of phytochemical constituents of hexanic ~ Phytochemical constituents in ethanolic extract of A.absinthium.

extract of A. absinthium have been given in Table 5.

Table 4: Extractive yield of the hexanic and eethanolic extracts of A. absinthium

Plant name Weight of plant powder | Weight of extract after | Extractive yield
drying
A.absinthium for hexanic extraction 1009 39 3%
A.absinthium for ethanolic extraction 90¢g 4.07¢g 4.5%
Table 5: Phytochemical screening of hexanic A. absinthium extract (HAE)
S.No. Constituents Tests Observation Result
1. Carbohydrates Molisch’s Purple ring formed at junction +ve
2 Reducing sugars Benedict’s Red color not formed -ve
38 Sucrose Saliwanoff’s Deep red color formed +ve
4 Proteins Biuret Voilet color not formed -ve
Xanthoproteic Yellow color formed +ve
5 Alkaloids Wagner’s No precipitate formed -ve
6. Flavonoids Sodium hydroxide test Yellow color formed +ve
7. Steroids Acid anhydride-H,SO, No color change -ve
8. Phytosterols Salkowich’s Slight change in color to golden red +ve
9. Glycosides Keller killanis No brown ring formed at interface -ve
10. Triterpenoids Acetic anhydride-chloroform | Reddish violet color appeared +ve
11. Saponins Foam test No foam layer seen -ve
12. Tannins Glacial acetic acid No change in color -ve
13. Phenolic Ferric chloride No change in color -ve
compounds
Table 6: Phytochemical screening of ethanolic A. absinthium extract (EAE)
S.No. | Constituents Tests Observation Result
1. Carbohydrates Molisch’s Purple ring formed at junction +ve
2. Reducing sugars Benedict’s Red color not formed -ve
3. Sucrose Saliwanoff’s Deep red color formed +ve
4, Proteins Biuret Voilet color not formed -ve
Xanthoproteic Yellow color not formed -ve
5 Alkaloids Wagner’s Yellow precipitate formed +ve
6. Flavonoids Sodium hydroxide test Slight change in color to yellow +ve
7. Steroids Acid anhydride-H,SO, No color change -ve
8. Phytosterols Salkowich’s Golden red color appeared +ve
9. Glycosides Keller killanis No brown ring formed at interface | -ve
10. Triterpenoids Acetic anhydride-chloroform | Reddish violet color appeared +ve
11. Saponins Foam test No foam layer seen -ve
12. Tannins Glacial acetic acid Reddish brown color appeared +ve
13. Phenolic Ferric chloride Deep violet or black color formed | +ve
compounds
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4. Discussion

The current study depicts the presence of high crude protein (CP)
(18%), dry matter (DM) (89%) and ether extract (EE) (5%) in the
extracts of A. absinthium that lies in agreement with earlier studies
of Seo et al. (2015). The high protein in the aerial parts of plant can
be of high nutritional importance as protein/aminoacid
supplementation from leaves can be of great help in meeting animal’s
protein and energy requirements. On the other hand, A. absinthium
showed the presence of comparatively lower fibre in the form of
NDF (45%) and ADF (42%) and cellulose (6%) which is in
concomitance with the study of Beigh et al. (2018). The high ash
content (7.47%) of the plant depicts that there is a large deposit of
mineral elements, the most important being the calcium (Ca) (1.18%)
and phosphorus (P) (0.9%) as Ca and P are essential ions for
regulation of osmotic pressure in cells and water distribution
throughout the body.

Thus, the raw plant is an essential source of minerals and other
readily available nutrients that may be required for the maintaining
the integrity of cell membranes and can play a pivotal role in overall
wellbeing of the body.

Biologically active compounds found in herbal plants are directly
attributed to antioxidant, antibacterial, antifungal, antidiabetic and
anticancer activities (Hussain and Nagoori, 2011; Bagheri, 2020).
A. absinthium ethanol extracts are known to show significant
antibacterial action against Staphylococcus aureus (ATCC29213)
strain and antiulcer activity in acetylsalicylic acid treated mice (Shafi
et al., 2004). Ethanolic extracts of this plant species have also
shown immunomodulatory effect by upregulating the dendritic cell
maturation and CD40 expression hence, stimulating release of
cytokines that are potent inflammatory mediators and is also known
to reduced TLR4, toll like receptor (TLR) and Bax expression while
increasing Bcl-2 expression and improving oxidative stress in
rats.(Shahnazi et al., 2015; Bagheri, 2020).

The findings of the phytochemical screening of hexanic and ethanolic
extracts of A. absinthium were recorded as indicated in Table 5 and
Table 6.

Both the extracts showed positive results for the presence of
carbohydrates like sucrose as found in previous studies. The
polysaccharides isolated from Artemesia are known to have potent
immune stimulatory effect as they mediate Th1 dependent immune
response in sheep RBCs (Danilets et al., 2010). Furthermore, both
the extracts showed negative biuret test, indicating absence of
proteins or presence of free amino acids (without peptide bonds)
which is in agreement with Ashok and Upadhyaya (2013). To
confirm whether there is presence of free amino acids in the two
extracts, both were subjected to xanthoproteic test. Both extracts
gave positive xanthoproteic reaction, indicating presence of free
amino acids having aromatic rings.

Hexanic extracts show absence of alkaloids and phenolic compounds
while the same were present in ethanolic extract which is in agreement
with other studies showing absence of alkaloids in hexanic and
presence in methanolic extracts of A. absinthium (Ashok and
Upadhyaya, 2013). This depicts the presence of the alkaloids and
phenols in non-polar solvents and their absence in polar solvents
of plant extracts. Chlorogenic acid, dicaffeoylquinic acid, ferulic
acid, caffeic acid, gallic acid, salicylic acid, coumaric acid are some

of the phenolic compounds present in Artemesia. In our study,
flavonoids were present in both extracts that is in concomitance
with previous research (Singh et al., 2012; Szopa et al., 2020).
Flavonoids that are significantly found in A. absinthium are quercetin,
apigenin, flavone, kaempferol, catechin, myristin, naryngenin,
artemetin, etc. The presence of the flavonoids are attributed to anti-
inflammatory property of the Artemesia that have high antioxidant
action by free radical scavenging and preventing the generation of
reactive oxygen species by blocking the prooxid-ative enzymes
(Bhat et al., 2018). lvanescu discovered the flavones eupatorin and
hispidulin in A. absinthium (lvanescu et al. 2016). Hispidulin is an
important bioactive flavone having anticancer and antiepileptic
characteristics, whereas eupatorin exhibits wide anticancer action
(Ferreira et al., 2010; Atif et al., 2015). According to certain
investigations, the therapeutic and pharmacological effects of A.
absinthium are attributed to the presence of polyphenols (Saiedi
and Masoudi, 2017).

Hexanic extracts of A. absinthium showed presence of the
triterpenoids and at the same time, triterpenoids were absent in
ethanolic extracts. Tannins were present in only ethanolic extracts
while as glycosides were absent in both extracts. Very recently,
Afzal et al. (2021) reported that hexanic extracts of A. absinthium
have abundance of triterpenoids only ethanolic extracts are positive
for tannins and both extracts gave negative results for glycosides
which is in agreement with our study. These extracts were known
to possess significant antimicrobial activity. The presence of the
high flavonoid, phenolic, and tannin content in ethanolic extract of
A. absinthium were also reported by Singh et al. (2012) in their
study.

Steroids and saponins were absent in both extracts while as both
the extracts were positive for phytosterols. Phytosterols like -
sitosterol, stigmasterol, campesterol and ergosterol are significantly
present in A. absinthium as it was found through chromatography
(Ivanescu et al., 2013). Phytosterols are known for their anti-
inflammatory and immunomodulatory activities along with their
protection against the cardiovascular diseases (Berdiel et al., 2009;
Bouic, 2002)

Hexanic extracts of the A. absinthium were found to possess
antipyretic effects (Khare, 2004), suppression of phytopathogens
(Bisht et al., 2020), strong fascioliscidal activity (Moreno et al.,
2012) and high prohibitory or strong antibacterial efficacy against
Staphylococcus aureus, Escherichia faecalis and Klebsiella
pnumoniae (Ahameethunisa and Hopper, 2010).

5. Conclusion

The genus Artemesia has aroused great interest among scientific
community due to its wide range of pharmacological properties
owing to its antioxidative, anti-inflammatory, immune boosting and
anti-parasitic role. The biochemical estimation of the dried plant
material depicts high concentration of proteins in it, as also depicted
in both the extracts. Higher protein concentration can help the
body by acting as a source of energy and also boosting the immune
system, and thus help fighting various diseases. The high ash content
in A. absinthium depicts that the plant is a good source of essential
minerals like Ca and P. Both these minerals are essential part of
many signaling pathways and enzymes, essential for both anabolic
and catabolic reactions. The ethanolic and hexanic extracts of A.



absinthium show the presence of alkaloids, phytosterols and
flavonoids which may be responsible for its anti-inflammatory,
analgesic, antibacterial and antioxidative properties. Hence, the plant
is pure and can be further used to study its properties in in vitro
and in vivo experimentation trials.

Conflict of interest
The authors declare no conflicts of interest relevant to this article.

References

Abad, M.J.; Bedoya, L. M.; Apaza, L. and Bermejo, P. (2012). The Artemisia L.
Genus: A review of bioactive essential oils. Molecules, 17(3):2542-
66.

Abdul-Hamid, N.A; Mustaffer, N.H.; Maulidiani, M.;Mediani, A.; Ismail, I.S.;
Tham, C.L.; Shadid, K. and Abas, F. (2020). Quality evaluation of the
physical properties, phytochemicals, biological activities and
proximate analysis of nine Saudi date palm fruit varieties. J. Saudi
Soc. Agric. Sci., 19(2):151-160.

Afzal, A.; Aftab, B.; Siddique, J.; Babar, S.; Sohail, A.; Yasir, M. and Hanif, S.
(2021). Phytochemical and antimicrobial activity analysis of
Swerita charyita and Artemisia bsinthium plant extracts. Biol.
Clin. Sci. Res. J., 2021:80. doi:https://doi.org/10.54112/bcsrj.
v2021i1.80.

Ahameethunisa, A. R. and Hopper, W. (2010). Antibacterial activity of
Artemisia nilagirica leaf extracts against clinical and
phytopathogenic bacteria. Complement Altern. Med.,10:2-6.

Ashok, P.K. and Upadhyaya, K. (2013). Preliminary phytochemical screening
and physicochemical parameters of Artemisia absinthium and
Artemisia annua. J. Pharmacogn. Phytochem.,1(6):2010-231.

Atif, M.; Ali, I.; Hussain, A.; Hyder, S. V.; Niaz, B.; Khan, F. A.; Maalik, A. and
Faroog, U. (2015). Pharmacological assessment of hispidulin-a
natural bioactive flavone. Acta Pol. Pharm.,72:829-842.

Bagheri, F.; Amri, J.;Salehi, M.; Karami, H.; Alimoradian, A. and Latifi, S. A.
(2020). Effect of Artemisia absinthium ethanolic extract on
oxidative stress markers and the TLR4, S100A4, Bax and Bcl-2
genes expression in the kidney of STZ-induced diabetic rats. Horm.
Mol. Biol. Clin. Investig., 41(4):391-410.

Beigh, Y.A.; Ganai, AM.; Ahmad, H.A.; Ahmad, I.; Masood, D. and Mehraj, F.
(2018). Effect of supplementation of wormwood (Artemisia
absinthium L.) herb and exogenous fibrolytic enzymes on growth
of lambs. Indian J. Small Ruminants, 24(2):259-263.

Bhat, M.Y.; Gul, M.Z.; Lohamror, L.R.; Qureshi, .A. and Ghazi, I.A. (2018).An
in vitro study of the antioxidant and antiproliferative Properties
of Artemisia absinthium: A potent medicinal plant. Free Radic.
Antioxid., 8(1):18-25.

Bibi, S.; Ahmed, Z; Dilawar, S.; Igbal, M.; Sheikh, S. H.; Khalid, S. and Ahmad,
M. T. (2021). Antidiabetic, anti-inflammatory and antioxidant
activity of Artemisia roxburghiana along with its qualitative and
quantitative phytochemical Screening. Adv. Med. Sci., 5(1):19-
24.

Bisht, D.; Kumar, D.; Dua, K. and Chellappan D. K. (2021).Phytochemistry
and pharmacological activity of the genus Artemisia. Arch.
Pharm. Res., 44:439-474.

Bouic, P.J. (2002). Sterols and sterolins: New drugs for the immune
system? Drug Discov. Today, 15:775-778.

Calpe-Berdiel,L.;Escola-Gill, J.C. and Blanco-Vaca, F. (2009).New insights
into the molecular actions of plant sterols and stanols in
cholesterol metabolism. Atherosclerosis, 203:18-31.

Chauhan, P.; Keni , K. and Patel, R.(2017).Investigation of phytochemical
screening and antimicrobial activity of Curcuma longa.
International Journal of Advanced Research in Biological Sciences.
International Journal Advances in Research and Biological
Sciences, 4(4):153-163.

521

Danilets, M.G.; Belski, I.P.; Gurev, A.M.; Belousov, M.V.; Belskaia, N.V.;
Trofimova, E.S.; Uchasova, E.G; Alhmedzhanov, R.R.; Ligacheva, A.A. and
lusbov, M.S. (2010). Effect of plant polysaccharides on TH1-
dependent immune response: Screening investigation. EkspK
linFarmakol ., 73:19-22.

Daradka, H.M.; Badawneh, M.; AlJamal, J. and Bataineh, Y. (2014).
Hypolipidemic efficacy of Artemisia absinthium extracts in
rabbits. World Appl. Sci. J., 31:1415-1421.

Ekor, M. (2014). The growing use of herbal medicines: Issues relating to
adverse reactions and challenges in monitoring safety. Front.
Pharmacol., 4:177.

Ferreira, J. F. S.; Luthria, D. L.; Sasaki, T. and Heyerick, A. (2010). Flavonoids
from Artemisia annua L. As antioxidants and their potential
synergism with Artemisinin against malaria and cancer. Molecules,
15(5):3135-3170.

Franco, F. W;; Boligon, A. A.;Malonn, M. C.; Puntel, G O. and Soares, F. A. A,
(2021). Phytochemical analysis of Artemisia absinthium aqueous
extract. Revista Cientifica Multidisciplinar Nucleodo Conhec-
imento. Year 06, Ed. 02, Vol. 12, pp:155-164. Frebuary 2021.
ISSN:2448-0959.

Goud, J. B.; Dwarakanath, V. and Swamy, B. K. C. (2015). Areview on history,
controversy, traditional use, ethnobotany, phytochemistry and
pharmacology of Artemisia Absinthium Linn, Int. J. Advances
Appl.,4(5):77-107.

Goud, J.B. and Poornima, D. (2018). Preliminary qualitative phytochemical
screening and fluorescence analysis of methanolic leaf extract of
Artemisia absinthium. European J. Biomed. Pharm. Sci., 5(11):
412-417.

Hossain, M.A. and Nagooru, M. R. (2011). Biochemical profiling and total
flavonoids contents of leaves crude extract of endemic medicinal
plant Corydyline terminalis L. Kunth. Pharmacogn. J., 3(24):25-
30. [Google Scholar] [Ref list]

Ibarra-Moreno, S.; Ibarra-\elarde, F. and Avila-Acevedo, J.G. (2012). In vitro
evaluation of fasciolicide activity with hexane, methanol and
ethyl acetate with extracts processed and obtained from some
mexican plants used in traditional medicine based on ethno-
botanical studies. Am. J. Plant Sci., 3:506-511

Irshad, S.; Butt, M. and Hira, Y. (2011). In vitro antibacterial activity of two
medicinal plants neem (Azadirachta indica) and peppermint.
Int. Res. J. Pharm., 1(1):9-14.

Ivanescu, B.; Vlase, L. and Corciova, A. (2013).Importance of phytosterols
and their determination in herbal medicines. In 2013E-Health
and Bioengineering Conference (EHB) pp:1-4. IEEE.

Ivanescu,B.;Vlasg, L.; Lungu, C. and Corciova, C. (2016). HPLC analysis of
phenolic compounds from Artemisia species. Eur. Chem. Bull.,
5(4):119-123.

Juteau, F.; Jerkovic, I.; Masotti, V.; Milos, M.; Mastelic, J.; Bessiére, J. M. and
Viano, J. (2003). Composition and antimicrobial activity of the
essential oil of Artemisia absinthium from Croatia and France.
Planta Med., 69(2):158-61.

Khare, C. P. (2004). Encyclopedia of Indian medicinal plants. New York:
Springes-Verlag Berlin Heidelberg., pp:141-142.

Kochhar, A.; Nagi, M. and Sachdeva, R. (2006). Proximate composition
available carbohydrates, dietary fibre and antinutritional factors
of selected traditional medicinal plants. Hum. Ecol., 19(3):195-
199.



522

Kordali, S.; Cakir, A.; Mavi, A.; Kilic, H. and Yildirim, A. (2005). Screening of
chemical composition and antifungal and antioxidant activities
of the essential oils from three Turkish artemisia species.
J. Agric. Food Chem., 53(5):1408-16. doi: 10.1021/jf048429n.
PMID:15740015.

Kordali, S.; Kotan, R.; Mavi, A.; Cakir, A.; Ala, A. and A. Yildirim, A. (2005).
Determination of the chemical composition and antioxidant
activity of the essential oil of Artemisia dracunculus and of the
antifungal and antibacterial activities of Turkish Artemisia
absinthium, A. dracunculus, Artemisia santonicum, and Artemisia
spicigera essential oils. J. Agric. Food Chem., 53(24):9452-9458.

McMullen, M.K.; Whitehouse, J.M.; Whitton, P.A. and Towell, A. (2014). Bitter
tastants alter gastric-phase postprandial haemodynamics.
J. Ethnopharmacol., 154:719-727.

Niranjan, R. M. and Kanaki, S. (2008). Phytochemical standardization of
herbal drugs and polyherbal formulations. Bioactive Molecules
and Medicinal Plants, 349-369.

Ojokoh, A. O. (2008). Histological effects of roselle (Hibiscus sabdariffa
L.) calyx in diets of albino rats. J. Food Agric. Environ., 6:118-
120.

Pandey, M.; Abidi, A. B.; Singh, S. and Singh, R. P. (2006). Nutritional evaluation
of leafy vegetable paratha. Hum. Ecol., 19(2):155-156.

Saiedi, M. and Masoudi, M. (2017). A review study of ethnopharmacology,
phytochemistry, anti-inflammatory, antioxidant and anti-
microbial effect of Artemisia absinthium. Der Pharm. Lett., 9(4):
155-162.

Sawant, R.S. and Godghate, A.G. (2013). Qualitative phytochemical
screening of rhizomes of Curcuma longa Linn. Int. J. Sci. Environ.
Technol., 2(4):634-641.

Seo, J.; Jung, J.K.and Seo, S. (2015). Evaluation of nutritional and economic
feed values of spent coffee grounds and Artemisia princeps residues
as a ruminant feed using in vitro ruminal fermentation. Peer
J. 3:1343.

Shafi, N.; Khan, GA. and Ghauri, E.G. (2004). Antiulcer effect of Artemisia
absinthium L. in rats. Pak. J. Sci. Ind. Res. B: Biol. Sci., 47:130-
134.

Shahnazi, M.; Azadmehr, A.; Hajiaghaee, R.; Mosalla, S. and Latifi, R. (2015).
Effects of Artemisia absinthium L. extracts on the maturation
and function of dendritic cells. Jundishapur J. Nat. Pharm. Prod.,
10:€20163.

Shubeena, S.; Hai, A.; Hamdani, S.A.; Akand, A. H.; Shafiq, S.; Bulbul, K.H.;
Nisa, S.; Mahboob, S. and Qureshi A.l. (2018). Awareness and adoption
of indigenous technical knowledge in management of surgical
conditions in livestock. J. Entomol. Zool. Stud., 6(4): 1205-1208.

Shukla, A.; Vats, S. and Shukla, R.K. (2015). Phytochemical screening,
proximate analysis and antioxidant activity of Dracaena reflexa
Lam. leaves. Indian J. Pharm. Sci., 77(5):640-644. doi:10.4103/
0250-474x.169035.

Singh, R.; Verma, P.K. and Singh, G. (2012). Total phenolic, flavonoids and
tannin contents in different extracts of Artemisia absinthium. J.
Intercult. Ethnopharmacol. 1(2):101-104

Szopa,A.; Pajor, J.; Klin, P.; Rzepiela, A.; Elansary, H.O.; Al-Mana, F.A.; Mattar,
M.A. and Ekiert, H. (2020). Artemisia absinthium L. Importance in
the history of medicine, the latest advances in phytochemistry
and therapeutical, cosmetological and culinary uses. Plant
J.,9(9):1063.

Taiga, A.; Suleiman, M.N.; Aina, D.O.; Sule, W.F. and Alege, G.O. (2008).
Proximate analysis of some dry season vegetables in Anyigba,
Kogi State, Nigeria.Afr. J. Biotechnol.,7(10):1588-1590

Talapatra S.K.; Ray S.C. and Sen K.C. (1940). The analysis of mineral
constituents in biological material. Estimation of phosphorus,
chloride, calcium, magnesium, sodium and potassium in food stuffs.
J. Vet. Sci. A. H., 10:273.

Tarig, K. A;; Chishti, M. Z; Ahmad, F. and Shawl, A. S. (2009).Anthelmintic
activity of extracts of Artemisia absinthium against ovine
nematodes. Vet. Parasitol., 160(1-2):83-88.

Wadood, A.; Ghufran, M.; Jamal, S.B.; Naeem, M. and Khan, A. (2013).
Phytochemical analysis of medicinal plants occurring in local
area of mardan. Anal. Biochem., 2:144.

Wright, C.W. (2002). Artemisia: Medicinal and Aromatic Plants Industrial
Profiles. Taylor and Francis, London.

Yadav.; Manjulika.; Chatterji.; Sanjukta.; Kumar.; Sharad.; Watal. and
Geeta.(2014). Perliminary phytochemical screening of six medicinal
plants used in traditional medicine. Int. J. Pharm. Pharm. Sci.,
6:539-42.

Citation

ap.2022.11.1.59.

Insha Amin, Sheikh Shubeena, Shahzada Mudasir Rashidu, Gowhar Gull, Saiema Rasool, Rahil Razak, Ishraq
Hussain, Sheikh Bilal, Manzoor U. Rehman, Hilal Musadik Khan, Nadeem Shabir and Farhat Pandit (2022).
Biochemical estimation of Artemesia absinthium L. powder and qualitative phytochemical screening of its hexanic
and ethanolic extracts for assessment of purity. Ann. Phytomed., 11(1):517-522. http://dx.doi.org/10.54085/




