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Studies on the Fodder Resources in a Montane Valley 
of Uttarakhand, Western Himalaya, India
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Pollen Morphology of Some  
Anemophilous Plants in Srinagar  

Garhwal, Uttarakhand

Shikha Arya*1, Rattan Sharma1, Ajendra Singh Bagri1,  
Eja Gloch1, Prabhawati Tiwari1, Alok Sagar Gautam2

Frequent surveys were made for the collection of anemophilous 
plants of Srinagar valley. There are several plant species which 
is pollinated through wind such as Pinus, Broussonatia, Morus 
etc. Pollen samples were collected from Srinagar valley for pollen 
morphological studies. Morphological studies on the pollen grains 
of some anemophilous plant species relieved in the study area were 
carried out by light Microscopy and Scanning Electron Microscopy 
(SEM). Many characters like unit, Amb, polarity, symmetry, shape, 
size, ornamentation, exine thickness were analyzed for morphology. 
All pollens recorded were monad. Most of them were circular 
with radial symmetry. Majority of the pollen were of shape class 
spheroidal and size class minutae. Phyllanthus emblica was having 
the thickest exine with the thickness of 2.84µm. Predominant 
aperture type was trizonoporate (4 spp). 2 species of plants were 
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4.1 INTRODUCTION

Nowadays, climate change, especially global warming, is drawing the attention of 

scientific and high‐level political meetings throughout the world. Despite these dis-

cussions and consequent efforts, the world is unable to reduce the global average 

temperature which is continuously increasing after initiation of industrialization in 

1850. According to an estimate by IPCC (2013), the global average temperature has 

increased by 1.53 °C during 1880–2012. NOAA has recorded the highest global 

average temperature in May 2016 over the 137‐year period of record, at 0.87 °C 

above the 20th century average of 14.8 °C (NOAA, 2016). Recently a global climate 

agreement was set up by the participant countries in the Paris climate conference, 

which is due to enter into force in 2020. A long‐term goal of keeping the increase in 

global average temperature to well below 2 °C above pre‐industrial levels was set 

up  in this agreement (http://ec.europa.eu/clima/policies/international/negotiations/

paris/index_en.htm.).
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Chapter 1
The Role of Nutraceuticals as Food 
and Medicine, Types and Sources

Abhay Prakash Mishra, Neeti Srivastav, Anita Singh, Manisha Nigam, 
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and Johra Khan

1.1  Introduction

The term “nutraceuticals” is not new, as it has been adopted many years back. An 
attempt was made in United States for creating a functional component through 
fortification by adding iodine to salt in order to prevent goitre. If we talk in the terms 
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Dolomiaea costus (Falc.) Kasana
and A. K. Pandey: Ethnomedicinal Uses,
Bioactive Chemical Constituents,
and Pharmacological Activities

Abhay Prakash Mishra, Manisha Nigam, Hari Prasad Devkota,
and Motlalepula Gilbert Matsabisa

Abstract Dolomiaea costus (Syn. Saussurea costus), commonly known as the
costus, Indian costus, kut, or putschuk, is a species of thistle native to South Asia
and a member of the Dolomiaea genus. Studies conducted on Dolomiaea species
around the globe have demonstrated the existence of bioactive secondary metabo-
lites including polyphenols, flavonoids, lignans, sesquiterpenoids, and lactones. The
goal of this chapter is to compile all the scientific data onD. costus’ traditional usage,
bioactive chemical components, and pharmacological properties. In summation, our
investigation shows that D. costus has a wide variety of bioactive substances
contributing its anti-inflammatory, antibacterial, antioxidant, and anticancer activi-
ties. To provide greater scientific support for their traditional applications, more
in vivo and clinical research for mechanism-based pharmacological evaluation
should be conducted in the future.
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Phytomedicine: Scope and current
highlights
Manisha Nigam

Department of Biochemistry, School of Life Sciences, Hemvati Nandan Bahuguna Garhwal

University, Srinagar, Uttarakhand, India

Abbreviations

AD Anno domini

AIDS acquired immune deficiency syndrome
BC Before Christ
DNA deoxyribonucleic acid
EF elongation factor
HPLC high-performance liquid chromatography
IPRs intellectual property rights
NMR nuclear magnetic resonance
NPAAs nonprotein amino acids
SH sulfhydryl group
WHO World Health Organization

3.1 Introduction

The practice of herbal medicine is as old as human civilization as evident from various
sources comprising written documents, conserved monuments, and traditional knowledge
sometimes as wonderful verbal memories. Along with contemporary medicine, such tradi-
tional herbal medicines have sustained their popularity for historical and cultural reasons.
Cognizance of the practice of medicinal plants is an outcome of the several ages of tussles
against ailments that resulted in theexplorationofdrugs inplants, aneasier andnatural source.

The initial acknowledgment about the tradition of herbal rehabilitations originates from
China (2800BC), although Indian subcontinent has been a gigantic source of medicinal herbs
used in conventional medical cures [1, 2]. Phytomedicine play a prominent role in Ayurveda

39Preparation of Phytopharmaceuticals for the Management of Disorders # 2021 Elsevier Inc. All rights reserved.
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