Defence Life Science Journal, Vol. 6, No. 2, April 2021, pp. 117-121, DOI : 10.14429/d1sj.6.15770

© 2021, DESIDOC

Evaluation of Phyto-Chemical, Biochemical and In-Vitro Antioxidant Potential of

Angelica Glauca Grown at High Altitude Areas of Western Himalayas

Swati*, H.K. Pandey”, A. Singh®*, H.S. Meena” and M. Bala*

*DRDO-Defence Institute of Bio-Energy Research, Haldwani - 263 139, India
SDepartment of Pharmaceutical Sciences, Bhimtal Campus, Kumaun University, Nainital - 263 136, India

*E-mail: dranitaku@gmail.com

ABSTRACT

Angelica glauca Edgew is an important medicinal and aromatic herb (family Apiaceae). The roots of A.
glauca commonly used as spices by local peoples. In the present study, the phytochemical constituents, biochemical
parameters and, in-vitro antioxidant activity of A. glauca roots collected from the Himalayan region have been
studied. For preliminary phytochemical analysis, the hydroalcoholic and aqueous root extract of Angelica glauca
were screened for the presence of carbohydrates, protein, alkaloids, glycosides, sterols, triterpenes, saponin, tannins,
phenols, flavonoids, and coumarin. The biochemical parameter and in-vitro antioxidant potential of Angelica glauca
were analysed by using standard methods. Phytochemical analysis of extract showed major classes of phytochemicals
constituents such as carbohydrates, protein, alkaloids, glycosides, sterols, triterpenes, saponin, tannins, phenols,
flavonoids, and coumarin. The results from the current study demonstrated that A.glauca roots contained carbohydrate
(21£0.72 %), crude protein (12.7+0.31 %), total ash (3.86+0.034 %), dietary fiber (18.9+0.14 %), total fat
(4.5+0.38 %) and ascorbic acid (68.5+0.19mg/100g). The hydroalcoholic extract showed the highest quantity of total
phenol, total flavonoids, and total tannin content compared to aqueous extract. The hydroalcoholic extract exhibited
high DPPH radical scavenging activity (IC,=68.1+0.34 pg/ml). The result showed that 4.glauca roots have high
nutritional and antioxidant potential. Hence the plant can be used as a nutraceutical and natural antioxidant.
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1. INTRODUCTION

Nowadays, people are more attracted to spices due
to nutraceutical and antioxidant potential'2. Spices are an
essential part of the food system throughout the world, mainly
used for enhancing taste. The spices are capable of increasing
the nutraceutical value of the prepared food due to several
types of phytochemicals®. Several spices such as clove, cumin,
cinnamon, curcumin, ajwain, fenugreek seed, and thyme, etc.,
can treat infectious diseases due to the presence of various types
of secondary metabolites. These properties have proposed a
new way of the utilisation of these spices as nutraceuticals®.

The dried roots of Angelica glauca used as spices by
local peoples. Angelica glauca Edgew. (family Apiaceae)
is a medicinal and aromatic herb of Western Himalayas®®.
A. glauca, locally called Choru or Gandhrayan, being native
and endemic of the high altitude Himalayan regions plant
is distributed in Uttarakhand, Jammu and Kashmir, and
Himachal Pradesh®. The roots used for stomach and urinary
disorders, mostly in constipation and gastric problems,
rheumatism and bronchitis®. According to TUCN, Angelica
glauca are considered vulnerable and critically endangered
due to indiscriminate collection of the plant’s materials
from wild”®. Still, their propagation protocols are being
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developed for making this plant available through cultivation
practices’!°. Earlier studies on this species are mainly paying
attention to the estimation of their essential oils'"*. A few type
of research have been studied on evaluating the nutritional
potential and the antioxidant activities of A. glauca'*".
Therefore, the present study was conducted to estimate the
phytochemical constituents, biochemical parameters, and in-
vitro antioxidant potential of A. glauca roots.

2. METHODOLOGY
2.1 Plant Sample

The roots of Angelica glauca (Apiaceae) were collected
from Bathad district Kullu in October 2018. The authentication
of the plant was carried out from CSIR-National Botanical
Research Institute (NBRI Lucknow) with herbarium accession
number (103302). The plant material was air-dried in the
shade, ground to a fine powder and packed in a tightly closed
container.

2.2 Extraction of Plant Material

The root powder was extracted with hydroalcoholic (70:
30) and aqueous solvent by the cold maceration process with
occasional shaking. The extracts were filtered using Whatman
No. 1 filter paper. After repeated extraction three times, the
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filtered was combined and concentrated by a rotary evaporator.
The samples were finally lyophilised for further studies.

2.3 Organoleptic Study

The organoleptic study of a root includes its visual
appearance to the naked eye and its characteristics, colour,
odour, taste, texture, shape!®.

2.4 Qualitative Phytochemical Analysis

The hydroalcoholic and aqueous extract of A.glauca roots
were subjected to qualitative phytochemical screening for its
different phytochemical constituents such as carbohydrates,
proteins, tannins, phenols, saponin, glycosides, alkaloids,
flavonoids, terpenoids, and coumarin according to the standard
methods'”.

2.5 Estimation of Biochemical Parameters

The moisture content of roots was determined by using
the HES3 Moisture analyser (India). The various parameters
like ash values (total ash, acid insoluble ash, water-soluble
ash) were carried out according to the standard methods'®.
Quantitative analysis of total carbohydrate content in A.glauca
root was done by Anthrone method!®. The estimation of protein
was determined by Lowry’s method". Total fats and crude
fiber were also estimated according to the reported method®.
The ascorbic acid content in root was performed by 2, 6-
dichlorophenol indophenol method?!.

2.6 Determination of antioxidant phytochemical

constituents

The phenol content of extracts was estimated by the
Folin—Ciocalteau method with catechol as standard*>. Tannin
was performed by Folin-Denis method using tannic acid as
standard®. The contents of total flavonoids of extracts were
determined by the Aluminium chloride colourimetric method
using quercetin as standard?*.

2.7 Determination of Antioxidant Constituent
2.7.1 DPPH Radical Scavenging Assay

The stable 1, 1-diphenyl-2-picryl hydrazyl radical (DPPH)
was used for the determination of free radical-scavenging
activities. Different aliquots of both extracts were taken in test
tubes, and volume was made up to 1 ml with methanol. Then
added a 2 ml methanolic solution of DPPH (0.1 mM) in all
test tubes. After 30 min., the absorbance was taken at 517 nm.
Ascorbic acid was used as standard®. Percentage inhibition
was calculated as

Per cent radical scavenging activity=[(Abs
/Abs_ <100

Where,

Abs control = absorbance of DPPH radical with
methanol;

Abs sample = absorbance of DPPH radical with sample
extract/standard.

Abs

control sample]

2.7.2 Statistical Analysis
The results were recorded from triplicate observations
and articulated as mean + SD.

118

3. RESULT AND DISCUSSION
3.1 Organoleptic Character

The organoleptic characters of the root were shown in
Table 1.

3.2 Qualitative Phytochemical Analysis

The phytochemical screening of the hydroalcoholic and
aqueous root extracts showed various phytoconstituents, cited
in Table 2. The different phytoconstituents include alkaloids,
carbohydrates, glycosides, sterols, terpenoids, saponin, tannin,
protein, phenols, flavonoids and coumarin were present in
both the extracts. The presence of various phytoconstituents
in herbal plants plays a crucial function for good health by
preventing disease®.

Table 1. Organoleptic characters of the roots of A.glauca

Organoleptic characters A.glauca root

Colour Brown

Odour Aromatic

Taste Bitter

Shape Cylindrical
Texture Horny and hard

Table 2. Phytochemical screening of A. glauca roots extract

Tests A. glauca

Alkaloids Hydroalcoholic Aqueous extract
extract

Mayer’s Test + +

Wagner’s Test + +

Carbohydrates

Molisch’s Test ++ ++

Fehling’s Test ++ ++

Glycosides

Keller-killani Test + +

Sterols and Triterpenes

Salkowski’s Test + +

Saponins

Foam Test + +

Protein

Biuret Test ++ ++

Tannins

Gelatin Test + +

Phenols

Ferric chloride test + +

Flavanoids

Lead acetate test + +

Coumarin + +

** + presence ++ moderate presence
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3.3 Estimation of Biochemical Parameters

The biochemical parameters such as moisture, total ash,
acid insoluble ash, water-soluble ash, carbohydrate, protein,
total fat, dietary fiber, and ascorbic acid were estimated in
dried root powder A.glauca and results cited in Table 3.

Table 3. Biochemical parameters of A.glauca roots (dry weight
basis).

Biochemical parameters Angelica glauca
Moisture Content (%) 9.0+0.060
Total Ash (%) 3.86+0.034
Acid Insoluble Ash(%) 1.98+0.012
Water-soluble Ash (%) 1.88+0.017
Fat (%) 4.5+0.38
Fiber (%) 18.9+0.14
Carbohydrate (%) 21+0.72
Protein (%) 12.7+0.31
Ascorbic acid (mg/100g) 68.5+0.19

*Value is expressed as Mean+SD(n=3)

Table 4. Antioxidant constituents in the hydroalcoholic and
aqueous root extract of A.glauca
Antioxidant constituents Hydroalcoholic Aqueous
extract extract
Total Phenol(mg/g) 9.0+0.089 7.4+0.041
Total Flavonoids(mg/g) 6.24+0.008 4.3440.026
Total tannins(mg/g) 2.14£0.032 1.84£0.017
*Value are expressed as Mean+SD(n=3)
90 - DPPH radical scavenging activities of A.glauca

80 -
70 -
60 -
50 -
40 -
30 -
20 -
10 4
0

== Hydroalcoholic extract
== Aqueous extract

0 200 400 600 800 1000 1200
Concentration pg/ml
Figure 1. DPPH radical scavenging activities of the extracts

of A.glauca.

Table 5. IC_ values of 4. glauca root extracts and standard
Ascorbic acid in pg/ml against in-vitro DPPH radical
system

Extracts/Standard The IC,, Val.ue of DPPH_
(ng/ml) radical scavenging

Hydroalcoholic extract 68.1+0.34

Aqueous extract 188.3+0.001

Ascorbic acid 8.1+0.071

*Values were expressed as mean = SD (n = 3).

The moisture content was observed at 9 per cent on a
dry weight (d.w.) basis. The ash contains inorganic material
of the plant, including oxides and salts containing anions
such as phosphates, sulfates, chlorides, and other halides and
cations such as sodium, potassium, calcium, magnesium,
iron, manganese, etc?’. The result observed that the root has
a good source of carbohydrates (21 %) and protein (12.7 %),
respectively. The plants, which around 12 per cent caloric
values from protein, are considered as a good protein source?.
Diet rich in fiber aid in digestion, bowel problem, constipation,
and colon cancer®-. It was found that root exhibited a high
amount of crude fiber of 18.9 per cent. The roots also contain
an ample amount of fat (4.5 %). Ascorbic acid is a naturally
occurring antioxidant compound found in medicinal plants,
vegetables, fruits, and whole grains’'. The plant roots showed
the good quantity of ascorbic acid content (68.5 mg/100g).

In the present study, the values of carbohydrates, protein,
and lipid were found higher as compared to reported in previous
investigations carbohydrate (29.8mg/g), protein (106.3 mg/g),
and lipid (29.8 mg/g) in A .glauca roots*2.

3.4 Determination of antioxidant constituents

The hydroalcoholic and aqueous root extracts of
A.glauca were examined for their phenolic, flavonoid, and
tannin contents. The results are cited in Table 4. The various
secondary metabolites such as phenolics, flavonoids, tannins
have pronounced medicinal properties. Phenols are vital plant
constituents due to their free radical scavenging ability*.
The hydroalcoholic extract showed high phenolic content
as compared to aqueous extract. Flavonoids have health-
promoting properties due to their high antioxidant capacity™.
The hydroalcoholic extract contains high flavonoids content
(6.24 mgQE/g dry extract weight) followed by aqueous extract
(4.34 mgQE/g dry extract weight). Tannins are reported as
potential antioxidants, and that may reduce the risk of cancer
and cardiovascular diseases®. The hydroalcoholic extract
showed higher tannin content (2.1mg/g dry weight) than
aqueous extract (1.8 mg/g dry weight).

3.5 DPPH Radical Scavenging Assay

The scavenging effect of both the extracts (hydroalcoholic
and aqueous) on DPPH radical was shown in Fig. 1. The IC,
values of scavenging DPPH radicals for the hydroalcoholic
and aqueous extract were 68.1+£0.34 and 188.3+£0.001 pg/ml,
respectively (Table 5). The IC,, value of standard antioxidant
ascorbic acid was found 8.1+0.07 pg/ml. In the present study,
the hydroalcoholic extract of A.glauca exhibited better DPPH
radical scavenging activity than aqueous extract.

4. CONCLUSION

It can be concluded from the study that the Himalayan
medicinal plant Angelica glauca roots contain an appreciable
amount of bio-chemical constituents and several phytochemical
constituents. Roots are also a good source of antioxidant
constituents which are total phenols, flavonoids, and tannins. It
has also shown good antioxidant activity. It is further observed
that the hydroalcoholic extract of the roots exhibited better
antioxidant activity and antioxidant constituents than aqueous
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extract. Hence, the roots of the plant can be a good source of
nutraceuticals and natural antioxidant.

6.
1.

10.

11.

12.

120

REFERENCES

K. Srinivasan. Role of spices beyond food flavoring:
Nutraceuticals with multiple health effects. Food Rev.
Int., 2005, 21(2), 167-188.

doi: 10.1081/FRI-200051872.

Viuda-Martos, M.; Ruiz-Navajas, Y.; Fernandez-Lopez, J.
& Pérez-Alvarez, J.A. Spices as functional foods. Crit.
Rev. Food Sci. Nutr.,, 2011, 51(1), 13-28.

doi: 10.1080/10408390903044271.

Ogbunugafor, H.A.; Ugochukwu, C.G., Kyrian-Ogbonna,
A.E. The role of spices in nutrition and health: A review
of three popular spices used in Southern Nigeria. Food
Qual. Saf., 2017, 1(3), 171-185.

doi: 10.1093/fgsafe/fyx020.

Srinivasan, K. Antioxidant potential of spices and their
active constituents. Crit. Rev. Food Sci. Nutr., 2014, 54(3),
352-372.

doi: 10.1080/10408398.2011.585525.

Samant, S.S., Dhar, U. & Palni, L.M.S. Medicinal plants
of Himalaya: Diversity distribution and potential values.
Himvikas, Gyanodaya Prakashan, Nainital, 1998.

Butola, J.S. & Badola, H.K. Effect of pre-sowing treatment
on seed germination and seedling vigour in Angelica
glauca, a threatened medicinal herb. Current Science,
2004, 87, 796-799.

Negi, V.C.; Maikhuri, R.K.; Maletha, A. & Phondani,
P.C. Ethnobotanical knowledge and population density
of threatened medicinal plants of Nanda Devi Biosphere
Reserve, Western Himalaya, India. Iran. J. Sci. Technol.
Trans. A Sci., 2019, 43(1), 63-73.

doi: 10.1007/s40995-018-0545-5.

Kandari, L.S.; Phondani, P.C.; Payal, K.C.; Rao, K.S. &
Maikhuri, R.K. Ethnobotanical study towards conservation
of medicinal and aromatic plants in upper catchments of
Dhauli Ganga in the central Himalaya. J. Mt. Sci., 2012,
9(2), 286-296.

doi: 10.1007/s11629-012-2049-7.

Kuniyal, C.P. & Negi, B.S. Cultivation of the Himalayan
seasoning Allium in a remote village of Uttarakhand,
India. J. Threat. Taxa., 2018, 10(11), 12614-12617.

doi: 10.11609/jott.3807.10.11.12614-12617.

Bisht, A.K.; Bhatt, A.; Rawal, R. & Dhar, U. Assessment,
extraction pattern and restoration through propagation
of Angelica glauca, a critically endangered Himalayan
medicinal herb. Int. J. Biodivers.Sci. Manage. 2006, 2(2),
105-113.

doi: 10.1080/17451590609618103.

Purohit, V.K.; Andola, H.; Haider, S.Z. & Tiwari, D.
Essential oil constituents of Angelica glauca Edgew.
Roots: An endangered species from Uttarakhand Himalaya
(India). Natl. Acad. Sci. Lett., 2015, 38(5), 445-447.

doi: 10.1007/s40009-015-0395-z.

Agnihotri, V.K.; Thappa, R.K.; Meena, B.; Kapahi, B.K;
Saxena, R.K.; Qazi, G.N. & Agarwal, S.G. Essential oil
composition of aerial parts of Angelica glauca growing

13.

14.

15.

16.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

wild in North-West Himalaya (India). Phytochemistry,
2004, 65(16), 2411-2413.

doi: 10.1016/j.phytochem.2004.07.004.

Thappa, R.K.; Kaul, P.; Chisti, A.M.; Kapahi, B.K.; Suri,
O.P. & Agarwal, S.G. Variability in the essential oil of
Angelica glauca Edgew of different geographical regions.
J. Essent. Oil Res., 2005, 17(4), 361-363.

doi: 10.1080/10412905.2005.9698930.

Arya, P. & Mehta, J.P. Antioxidant potential of Himalayan
medicinal plants Angelica glauca, Alysicarpus vaginalis
and Peristrophe bicalyculata. Int. J. Curr. Microbiol. Appl.
Sci., 2017, 6(7), 1892—-1901.

doi: 10.20546/ijcmas.2017.607.226.

Agnihotri, V.; Anjum, S. & Rana, S. Nutraceutical potential
of North-West Himalayan spices Allium stracheyi and
Angelica glauca and their comparison with commonly
used spices. J. Food Meas. Charact., 2020, 14, 1708—
1719.

doi: 10.1007/s11694-020-00419-y.

WHO. Quality control methods for medicinal plant
material. Geneva, 1998. pp.115

Kokate, C.K.; Purohit, A.P. & Gokhale, S.B.
Pharmacognosy. Nirali prakashan, Pune, 2002.108-109
p.

Sofowora, A. Medicinal plants and traditional medicine in
Africa. John Wiley and Sons Ltd, New York, 1982. 256.
Hedge, J.E. & Hofreiter, B.T. Carbohydrate Chemistry.
Academic Press, New York, 1962.

Lowry, O.; Rosebrough, N.; Farr, A. & Randall. Protein
measurement with the Folin phenol reagent. J. Biol.
Chem., 1951, 265-275.

Maynard, A.J. Methods in food analysis. Academic Press,
New York, 1970. 176 p.

Sadasivam, S. & Manickam, A. Biochemical methods.
New Age International Ltd Publisher, 2010.194 p.

Bray, H.G. & Thorpe, W.V. Analysis of phenolic
compounds of interest in metabolism. Method of
biochemical analysis 1954, 1, 27-52.

doi: 10.1002/9780470110171.

Schanderl, S.H. Method in food analysis. Academic Press,
New York, 1990.709 p.

Chang, C.; Yang, M.H.; Wen, HM. & Chern, J.C.
Estimation of total flavonoid content in propolis by two
complementary colorimetric methods. Food Drug Anal.,
2002, 10(3), 178-182.

doi: 10.38212/2224-6614.2748.

Mohsin, M.; Negi, P.S. & Ahmed, Z. Determination
of the antioxidant activity and polyphenol contents of
Ganoderma lucidum from Central Himalayan Hills of
India. Int. J. Med. Mushroom, 2011, 13(6), 535-544.

doi: 10.1615/intjmedmushr.v13.16.50.

Bhumi, G. & Savithramma, N. Screening of pivotal
medicinal plants for qualitative and quantitative
phytochemical constituents. [Int. J. Pharm. Pharm.
Sci., 2014, 6(3), 63-65. https://www.researchgate.net/
publication/281928770.

Gopalan, C.; Sastri, B.VR. & Balasubramanian, S.C.
Nutritive value of indian foods. National Institute



28.

29.

30.

31.

32.

33.

34.

35.

SWATI, et al.: DEF. LIFE SCI. J., VOL. 6, NO. 2, APRIL 2021, DOI : 10.14429/dlsj.6.15770

of Nutrition, Indian Council of Medical Research,
Hyderabad, India, 1978. 2-58.

Aberoumand, A. Proximate and mineral composition of
the Marchubeh (Asparagus officinalis) in Iran. World J.
Dairy Food Sci., 2009; 4(2), 142-149.

Saldanha, L.G. Fiber in the diet of US children: Results of
national surveys. Pediatrics, 1995, 96(5), 994-997.
World Health Organisation. Global Action against Cancer,
Geneva, 2005.

Carr, A.C. & Frei, B.Toward a new recommended dietary
allowance for vitamin C based on antioxidant and health
effects in humans. Am. J. Clin. Nutr., 1999, 69(6), 1086-
107.

doi: 10.1093/ajcn/69.6.1086.

Maikhuri, R.K.; Negi, V.S.; Rawat, L.S. & Pharswan,
D.S. Bioprospecting of medicinal plants in Nanda Devi
Biosphere Reserve: Linking conservation with livelihood.
Current Science, 2017, 113(4), 571-577.

doi: 10.18520/cs/v113/i04/571-577.

Hatano, T.; Edamatsu, R.; Hiramatsu, M.; Mori, A.;
Fujita, Y.; Yasuhara, T.; Yoshida, T. & Okuda, T. Effects
of interaction of tannins with co-existing substances. V1.
Effects of tannins and related polyphenols on superoxide
anion radical and on DPPH radical. Chem. Pharm. Bull.
1989, 37(8), 2016-2021.

doi: 10.1248/cpb.37.2016.

Evans, CA Rice; Miller, N.J.; Bolwell, P.G.; Broamley,
P.M. & Pridham, J.B. The relative antioxidant activities
of plant derived polyphenolics flavonoids. Free Radical
Res., 1995, 22(4), 375-383.

doi: 10.3109/10715769509145649.

Zhang, L. & Lin, Y.M. Tannins from Canarium album
with potent antioxidant activity. J. Zhejiang Univ. Sci. B.,
2008, 9(5), 407-415.

doi: 10.1631/jzus.B0820002

CONTRIBUTORS

Ms Swati, M.Pharm, is currently working as a Senior Research
Fellow in DRDO-Defence Institute of Bio-Energy Research,
Haldwani. Her interest area includes pharmacological and
toxicological evaluation of herbal products, phytochemical and
biochemical evaluation of herbal plants and their products.
She has contributed to designing and performed experiments.
She was also involved in the analysis, a compilation of data,
and writing this manuscript.

Dr Hemant K. Pandey, working as Scientist ‘F’ at DRDO-
Defence Institute of Bio-Energy Research, Pithoragarh. His
research interest includes phytochemical evaluation of Himalayan
medicinal plants and herbal drug development.
He was involved in active and continuous guidance of this
research work and also edited the manuscript.

Dr Anita Singh, working as Associate Professor, Department of
Pharmaceutical Sciences, Bhimtal Campus, Kumaun University,
Nainital. Her research interest includes pharmaceutical
chemistry.

She was involved in guiding and editing the research paper.

Mr Harasahay Meena, working as Scientist ‘D’, DRDO-
Defence Institute of Bio-Energy Research, Haldwani. His
research interest includes pharmacological and toxicological
evaluation of herbal products, phytochemical and biochemical
evaluation of herbal plants and their products.

He was involved in providing necessary help in conducting
the research work.

Dr Madhu Bala, working as Scientist ‘G’ and Director,
DRDO-Defence Institute of Bio-Energy Research, Haldwani.
She has extensively contributed to the field of biological
radio-protection.

She was involved in providing all the facilities to accomplish
the research work.

121



