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Abstract 

 

Seeds of Angelica species Angelica glauca Edgew. and Angelica archangelica var himalaica (Clarke) E. Nasir family 

Umbelliferae were collected for phytochemical and physico-chemical study. Seeds and other parts of the Angelica species 

are used to cure in variety of ailments in many countries.  Seeds of two species of the Angelica were analyzed for the 

detection of bioactive compounds by using acetone, chloroform, methanol and water extracts. Maximum solubility of seeds 

extract of both species was high in water solvent while acetone and chloroform were not ideal solvents for extraction while 

methanol was a moderate solvent. Chemically the seeds of both Angelica species showed variety of bioactive compounds 

including alkaloids, phenolic compounds and flavonoids thus, seeds can be used for medicinal purposes after ascertaining 

their pharmacological activity. 
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Introduction 
 

Phytochemical compounds or secondary metabolites 

derived from plant and primary source of new drugs 

discovery (Newman & Cragg, 2012). These compounds 

are considered as healing agents and useful for curing 

many diseases in human and animals. According to their 

function and chemical structure these are categorized 

into different classes such as alkaloids, carbohydrate, 

protein, phenolic compounds, glycosides, terpenoids, 

saponin etc. Alkaloids, terpenoids and phenolic 

compounds show several important pharmacological 

activities viz anti-bacterial, anti-viral anti-inflammatory, 

anticancer, inhibition of cholesterol synthesis and anti-

malarial (Mahato & Sen, 1997). Polyphenolic 

compounds, flavonoids Oxygen free radical quenching, 

inhibition of lipid peroxidation while Alkaloids, 

terpenoids, are anti- oxidants, neuropharmacological 

agents, inhibitors of micro-organisms and reduce the risk 

of fungal infection (Saxena et al., 2016).  

Angelica genus belongs to the family Umbelliferae, 

only two species (Angelica glauca, A. archangelica var. 

himalaica) have been reported from the inner Himalayan 

ranges, Pakistan. In Pakistan both the species grow wild 

and have a medicinal importance (Nasir, 1972). Root and 

seeds of the Angelica species are used in traditional 

system of medicine, food and medicinal industry 

(Wiersema & Leon, 1999). It is useful against stomach 

diseases, scurvy, infections, cough, cold and poultice is 

applied in case of body ache (Fjellstrom, 1986). It has a 

cytoprotective and good effect on the liver which 

indirectly protects the liver from oxidative stress due to 

the excessive use of alcohol impact (Yeh et al., 2003). It 

is also used as a flavouring for confectionary and liqueurs 

because of the special scent (Grieve, 1979) wines and 

perfumes (Duke, 1987). European legislation believes on 

herbal medicinal products which are authenticated as 

ordinary medicines. However, the approval arises of well-

established herbal medicines or traditional herbal 

medicines from indication of use and absoluteness 

documentation (Madsen, 2008). 

The aim of this study was to analyze the seeds of 

Angelica species physicochemically and phytochemically 

this study will be helpful for formulating the phytochemical 

standard. Thus, the preliminary information about 

phytochemical constituents will be useful in finding out the 

drug efficacy.  

 

Materials and Methods  

 

Seeds collection and plant identification: Seeds of 

Angelica glauca and A. archangelica var. himalaica were 

collected from Lawat area, Neelum valley Azad Kashmir 

and plant specimens were identified with the help of 

available literature ‘‘Flora of Pakistan’’ (Nasir & Ali, 

1971-1994; Ali & Qaiser, 1995-to date). Seeds were 

cleaned and shade dried then ground to fine powder. 

Voucher specimens were deposited in (KUH) Karachi 

University Herbarium, Centre for Plant Conservation, 

University of Karachi.  

 

Physicochemical investigation: Ash values, Water 

Soluble Ash value, Acid insoluble Ash value, extractive 

values in different solvents were investigated 

(Chetankumar et al., 2013). 

 

Phytochemical screening: For phytochemical assessment 

standard methods were applied. Such as Alkaloids by 

Mayer’s test (Evans,1997), Hager’s test (Wagner et al., 

1996) and wagner’s test (Wagner, 1993) Carbohydrate by  

benedict’s test and Fehling’s  reagent (Ramakrishnan et 

al., 1994), Protein and Amino acid by Biuret test (Gahan, 

1984) and Millon’s test (Resch & Swift, 1960). Phenolic 

compound by Lead acetate test and Ferric chloride test 

(Mace, 1963). Fixed oil was assessed by spot test and 

Saponin by Foam test, Glycoside by Boorntrager’s test 

(Evans, 1997). 

http://www.efloras.org/florataxon.aspx?flora_id=5&taxon_id=10930
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Results 

 

Seed morphology of Angelica glauca Edgew. 

 

Seeds were 12x6 mm, brown, elongated, elliptic, 

lateral ridges broadly winged, ribbed surface; hilum 

0.5mm, basal, circular in outline (Fig. 1A, Table 1). 

 

Seed morphology of Angelica archangelica var. 

himalaica (Clarke) E. Nasir. 

 

Seeds were 9x4 mm, brown, oblong to sub-quadrate, 

dorsal ridges laterally winged, ribbed surface; hilum 

0.5mm, basal, circular in outline (Fig. 1B, Table 1). 
 

Physicochemical analysis: Physicochemical analysis of 

the seeds of Angelica glauca and A. archangelica var. 

himalaica, revealed the total ash value as 31% and 33%, 

water soluble ash was 50% and 51%, acid insoluble as 

80% and 82%. Moisture content and extracting values in 

different solvent are given in Table 2. 

 

Phytochemical screening of seeds of Angelica glauca 

and A. archangelica var. himalaica 
 

Phytochemical analysis of seed extracts of Angelica 

glauca and Angelica archangelica var. himalaica, showed 

the presence of alkaloid, carbohydrates, protein, phenolic 

compounds, flavonoids, glycoside, terpenoids and fixed 

oil in all solvent extracts (Table 3). 

 

  
 

Fig. 1. Scanning of micrograph of Angelica seed.  

A= Seed of Angelica glauca; B= Seed of Angelica archaangelica var himalaica 
 

Table 1. Seed morphology of Angelica species. 

Morphology Angelica glauca Edgew. Angelica archangelica var. himalaica (Clarke) E. Nasir 

Shape  Elongated Oblong to sub-quadrate 

Length  8-12 mm 6-9 mm 

Breadth  5-6 mm 3-4 mm 

Ridges lateral ridges broadly winged Dorsal ridges laterally winged 

Hilum  0.5mm 0.5mm 

Color Brown Brown 

Surface  Ribbed Ribbed 

 

Table 2. Physicochemical Analysis of seeds of Angelica species. 

S. No. Physico-chemical parameters Angelica glauca Angelica archangelica var. himalaica 

1. Physical state of ash Fine powder Fine powder 

2. Colour of ash Grayish white Grayish white 

3. % of loss on drying 8% 10% 

4. % of ash content 31% 33% 

5. Water soluble ash 50% 51% 

6. Water insoluble ash 50% 51% 

7. Acid soluble ash 20% 18% 

8. Acid insoluble ash 80% 82% 

9. Acetone soluble extractive value 1% 6.4% 

10. Chloroform soluble extractive value 1% 4.6% 

11. Methanol soluble extractive value 4% 10.4% 

12. Water soluble extractive value 10% 13% 
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Table 3. Phytochemical screening of seeds of genus Angelica L. species. 

S.No. Phytochemical tests 
Angelica glauca Angelica archangelica var. himalaica 

Ac Chl Met W Ac Chl Met W 

1. 

Alkaloids 

Wagner’s reagent  

Mayer’s reagent 

Hager’s test 

 

+ 

+ 

+ 

 

+ 

+ 

+ 

 

+ 

+ 

++ 

 

+ 

+ 

++ 

 

+ 

+ 

+ 

 

+ 

+ 

+ 

 

+ 

+ 

++ 

 

+ 

+ 

++ 

2. 
Carbohydrates  

Benedict’s test 

Fehling test 

 

++ 

++ 

 

++ 

++ 

 

++ 

++ 

 

++ 

++ 

 

++ 

++ 

 

++ 

++ 

 

++ 

++ 

 

++ 

++ 

3. 
Protein and amino acids 

Biuret test 

Millions test 

 

++ 

++ 

 

++ 

++ 

 

++ 

++ 

 

++ 

++ 

 

++ 

++ 

 

++ 

++ 

 

++ 

++ 

 

++ 

++ 

4. 
Phenolic compounds 

Lead acetate 

Ferric chloride test 

 

+ 

+ 

 

+ 

+ 

 

++ 

++ 

 

++ 

++ 

 

+ 

+ 

 

+ 

+ 

 

++ 

++ 

 

++ 

++ 

5. Flavonoids  + + + + + + + + 

6. 
Glycoside  

Salkowsk’s test 

Keller-kilani test  

 

++ 

+ 

 

+++ 

+ 

 

++ 

++ 

 

_ 

++ 

 

+++ 

++ 

 

++ 

++ 

 

++ 

++ 

 

++ 

++ 

7. Terpenoids +++ +++ +++ ++ +++ +++ +++ ++ 

8. 
Saponins 

Foam test 

 

_ 

 

_ 

 

_ 

 

++ 
_ 

 

_ 

 

_ 

 

++ 

9. 
Fixed oil 

Spot test 

 

++ 

 

++ 
Key: Ac= Acetone, Chl= Chloroform, Met= Methanol, W= Water, + = Present, - = Absent, ++ = Present in moderate amount, +++ = 

present in high amount 

 

Discussions 

 

Different Angelica species are being used for curing in 

several diseases in many countries. Essential oils have been 

reported to cure fever, anemia, malaria, arthritis, 

gynecological disease and other health problem because 

essential oil are of low molecular weight and complex 

mixture of oxygenated compounds and terpenoids 

(Sowndhararajan et al, 2017). Thereby medicinal value of 

Angelica is very high. The entire genus is confined to cold 

regions where temperature reaches 5 to 19
o
C (Hornok, 

1992; Bomme, 2001). In Pakistan both the species A. 

glauca and A. archangelica var. himalaica are also 

confined to high altitudes. Angelica is not sold in retails 

market. It is only available in special firms (Bomme, 1997, 

2001). The best time of seeds harvesting takes place during 

July and August, when seeds looks yellow or brown in 

color. (Galambosi, 1994). Main umbel cuts provide largest 

size seeds with maximum quantity (Galambosi, 1994; 

Dachler & Pelzmann, 1999). Angelica species are widely 

used in traditional system of medicine facing serious threats 

of extinction, but these species can be propagated through 

seeds and underground stem as well. According to IUCN 

red list data (Anon., 2014) Angelica glauca under threat 

due to loss of habitat, indiscriminate collection for 

medicine and biotic pressure. Agricultural invasion, 

construction of roads and human territory are the other 

factors responsible for population decline. 

In this study majority of phytochemicals (alkaloide, 

carbohydrate, Fixed oil, Glycoside, Flavonoids, 

Terpenoids, Saponins, Phenolic compounds, Protein and 

amino acids)  were detected in the seeds of both species in 

various solvent (Acetone, chloroform, methanol, water) 

extracts. These phytochemicals are reported to have 

various therapeutic and biological activities. In both 

species terpenoids were found in high quantity while, 

others compounds like carbohydrate, protein and amino 

acid,  phenolic compounds, glycoside  except alkaloids, 

saponins, fixed oil were found in moderate quantity. 

Saponin was only detected in water extract but it was 

absent in other extracts. For alkaloids best result was 

achieved by Hager’s reagent. While, Million’s reagent 

was best for the amino acid and protein screening. 

Similarly Salkowsk’s test and Keller-kilani test gave 

better result for glycosides. Various bioactive compounds 

were detected through this study; so, on the basis of 

current study seeds of A. glauca and A. archangelica var 

himalaica can be counted in those species which are rich 

in terms of secondary metabolites Medicinal value of such 

species is very high. There is no major difference of 

chemicals between the two species. Phytochemical results 

are mentioned in a table (3).  

Seeds of Angelica species were found as a rich source 

of bioactive compounds. Best extraction was done in 

water and methanol in both species, in A. glauca 

extractive value was 4% and 10% where as in A. 

archangelica var himalica it was 10.4% and 13% by 

mass. Water was best solvent followed by methanol 

while, extractive values in acetone and chloroform were 

very low. Similarly ash solubility of both species was 

high in water that is 50% and 51% and low in acid which 

is 20% and 18%.  The amount of phenolic compounds in 

acetone and chloroform extracts in both species was low 

whereas, it was moderate in methanol and water extracts. 

Our study showed that the seeds of A. glauca and A. 

archangelica var himalaica had number of 

phytochemicals classes. Richness of phytochemicals in 

any plant sources makes it medicinally important. 
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