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Introduction: Judo, is a primarily a sport. The abjective is to master the opponent. This is mainly done by applying pressure to
arm joints or to the neck to cause the opponent to yield. This format of play leads to a ligament tear due 1o a direct blow to the
knee, either from a fellow athlete or the judo mats. Injuries mainly occur duefo a poorly executed throw or bad falling technique.

The knee usually buckies and pain is severe. This knee injury affects the players badly.

Objectives: To find the percentage of knee injury and affection on functional status and quality of life of judokas.

Methods: Based on inclusion and exclusion criteria 100 subjects were enrolled for the study of purposive sampling. Judokas
filled the set of questionnaire about knee injury and osteoarthritis outcome score.

Results: Data was meaningfully assorted through calculation of mean, median and standard deviation. Value of mean is 55.48,
median is 56 and standard deviation is 26.976.

Conclusion: The conclusion of the study is that 51% of the players have mild effect on their functional status and quality of life
due to knee injury during their practice session followed by moderate 45% and only 4% of population has severe effect on their
functional status and quality of life during and after their practice sessions.

Key Words: Functional status, Quality of life, Disability, Physiotherapy, Practice session and Judokas.
— A___e_r_ﬁ.—#_r____ﬁ#__ﬁ_;_#_#__a_
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INTRODUCTION incidence increased with competitor rank, and with number
of years practicing, as stated by Destombe C et al.*
According to Burdick D' Judo, Japanese jidd, is system
of una:meﬁ combat, now primarily a sPon. Techniqu’es are  yn two studies on the Korean
generally intended to turn an opPonFnl s force 10 0ne’s OWN  (ympic team ju dokas, the knee was frequently injured;?
advantage rather than (0 0ppOse it directly. with 20% of the injuries occurring in the trunk, espec ially in
Judo is a highly technical sport based on the principle of  the Jumbar and thoracic spine. According to Witkowski et al.
“maximum efficiency with minimum cffort”. A judo fight the injuries occurred mainly during training, not during com-
starts with the opponents both standing, attempting to throw petition. They found that 30% of the injuries occurred in the
each other off balance. After a throw, judokas transition to jower limbs (most at the knee), and 20.7% of injuries in the
ground-ﬁghting. the so-called “ne-waza” 3 trunk and shoulder combined. Cynarski W' stated that Judo
. . injuries mostly affect bo iti speci o
fodo was appointed as a sport that has a prominent relalwr: ;lep :0 28“& ; :h:t:l;:rb(l:;ytzx;;:/:l)ll;?é ;:Tgf::gye:i:: 12
risk of)mjury compared to other sporis &5 stated by Parkkarl 30%). There is high prevalence of anterior cruciate ligament
Jetal. injuries (ACL) in judokas has been reported, there has been
According to Buschbacher RM et al.), it is plausible to rea-  very little research concerning events preceding the injury as
son that more training should correlate with lower injury in-  stated by the Koshida Set al.*
cidence. A recent study of karate injuries found that injury
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ABSTRACT

i Health Science I‘

/ EFFECT OF SENSORIMOTOR INTEGRATION TRAINING ON BALANCE, \“
. NEUROMUSCULAR CONTROL AND REACTION TIME IN ELDERLY. /

Researcher, Department Of Physiotherapy, Dibns, Dehradun.
Hod, Departmentof Physiotherapy, Dibns, Dehradun. *Corresponding Author

Asst Professor, Department Of Physiotherapy, Dibns.

Background: SMT (sensorimotor training) is a form of exereise aiming to decrease the muscle imbalance by maximizing
the sensory input coming from three sites in the body where there is a large number of propioception(the foot, sacroiliac

joint cervical spine). The purpose of study is to check the effect of SMT on neuromuscular control, balance and reaction time using three levelsi.e.

stable surface , unstable surface and sand in elderly population.

Method: The study was an experimental study witha sample size of 30 clderly subjects of age group 60-80 ycars. They had performed exercises in

three levels | in stable then foam then sand. They were assessed using S

OT test, test for neuromuscular control and reaction time.

_Cnnc].usion: The study shows that the sensorimotor training which is given in three levels i.c., in stable surface , foam and sand are effective in
improving balance, increasing neuromuscular control and decreasing reaction ime i elderly for decreasing risk of fall and improving quality of

life in elderly.

Fo

KEYWORDS : Sensorimotor training, reaction time, neuromuscular control. )

INRODUCTION:

The most important factors underlying morbidity in the clderly
population are injurious falls and the restriction of activity as a result of
falls. Approximately 25 % to 35% of community dwelling persons
older than 60 to 65 years of age fall at least once a year and
approximately 40%to 50% of fallers experience two or more falls.'

Aging induces decrease in balance, meuromuscular control and
reaction time. Balance is considered a key component in many
activities of daily living such as quite standing or walking. The
maintenance of posture and abiliry to move about the environment
depend on orientation and balance’. Sixty five percent of individuals
older :.han 60 years of age experience loss of balance, often on a daily
basis.

Sensory information has an important influence on balance activity in
elders and the integration of visual, vestibular and somatosensory
information is necessary lo generate appropriate balance responses.”
Maintenance of postural balance requires an active sensonmotor
control system.‘Early studies of sensorimotor skills indicate that
reaction time become slower with advancing age.’ The ability to react
quickly and appropriately is important for maintaining balance and
avoiding a fall when exposedtoa postural challenge or threat. There is
a25% increase in simple reaction time from the twenties to the sixties,
with further significant slowing beyond this age. Age-related slowing
of reaction time becomes more signiﬁcnnlduringdermnding cognitive
tasks and more complicated movement responscs such as stepping.
Increased simple reaction time is an independent risk factor for falls in

populations of older people*

SMT (sensorimotor training) is a form of exercise aiming to decrease
the muscle imbalance by maximizing the sensary input coming from
three sites in the body where there is a large number of propioception
(the foot, sacroiliac joint, cervical spine) which in turns increases the
nervous system ability to generale a fast and optimal muscle firing

, increase dynamic joint stability and improve motor control.
SMT emphnsizes motor control through progressive challenges to
sensory motor system through static, dynamic and functional
situations to restore normal motor programs.’ it may also be a helpful
1ool at the beginning of a strength training intervention.

Sensorimotor training had a great impact on the neuromuscular system
at the initiation of force production.’ It is well documented that
improvements in force production capacity can be achieved either by

ement of the muscular protein mass or by adaptation in the
neural control of the muscle.” Sensorimotor training is highly efficient
for attaining increased proprioceptive input to the neuromuscular
system Of for processing information of the proprioceptive system
more .ppropnatcly", The gain in neuromuscular acivation may ariscs
from enhanced reflex contributions acting on a spinal level and there 1s
gain in neural dnive, induced by the training itsclf." SMT shows

improvement in reaction time because there is increase in rate of force
production during exercise inelderly."

Unstable surfaces such as foam wobble board, air filled rubber bags,
sand all reduce or effectively remove the person's foot contact with the
solid surface. " The underlying theory is that balancing on such
surfaces will lead to heightened proprioception when foot is on the
solid surfaces during normal activities.' Research on age related
changes in balance control has shown an increase in body sway during
quite stance both with eyes open o eyes close.” Greater muscle activity
and body movement are observed when standing on an unstable
surface.”

METHODOLOGY

Subjects were randomly selected from the community who
volunteered to participate in the study Thirty subjects participated in
the study based on inclusion and exclusion criteria. Subjects were
recruited from the community of Premnagar, Manduwala, Selaqui and
Suddhowalla, Dehradun, Uttarakhand.

Study Design
Experimental study.

Inclusion Criteria

1- Agcabove 60

3. Canwalkindependently for 15 meters.

3 Not undergoing or have taken physiotherapy treatment within last
one year.

Exclusion Criteria

1- Stroke patients

2- Psychiatric patient

3. Those having hearing difficulty
4. Unstable cardiac arrest

5. Complete blindness

6- Degenerativemuscle disease
7. Thoseusing walking aids

Instrumentation Of Data Collection
1- Foamof4inch.

2. Horizontal chest pane!

3-  Mask (for blind condition)

4. Visual conflictdome

5. Stopwatch

6- Switch board.

6- Sandboxof3inch

Qutcome Measure
. SOT tesi(Sensory organisation balance test) )
2. Neuromuscular control (NMC) measure by checking the abihty of

doing switch on and off with foot as many times as possible 1n
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PATIENTS’ SATISFACTION FOR PHYSIOTHERAPY CARE IN VARIOUS
HEALTH CENTRES IN DERHRADUN

Alhaz Mansuri Rescarcher DIBNS, Dehradun

Richa Agrawal Assistant Professor, Department of Physiotherapy, DIBNS, Dehradun.

HOD. Department of Physiotherapy. DIBNS, Dehradun. *Corresponding Author

Deptee Warikoo*

Mrinal Patel Physiotherapist, Dehradun.

Avani Kacha

Physiotherapist, Dehradun

( ABSTRACT ) INTRODUCTION: Patent and health praction

chabilitation. Thus, the importance of patier
physiotherapist recopaizes the anportance of gamny an understanding
thagnostic provess The patient satisfaction can also be uscd as benchmarks for cnsuring the dehvery of gualiy

sl fogusing o

srx hav ¢ been found w bave dulenag view s ol healih and progress
centred care has been recogmized mophy sotherapy. The expert
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INTRODUCTION

Paticnt satrsfaction is a6 important indic asor af quality of care provided
1o the reciprent of health service. As health care provision has become
patient-centred. patient satssfaction has emerged as 3 cntical outcome
of care. Fvaluation of panent safisfaction with phystotherapy care
provides spein and objective teedhack fo clinicians abuout the
services they pros we

Panents who zeport lugh satistaclion e morc likely to contnue the
refationshep w nh the health care practtioner by seekmg additional care
whenneeded  and adhere 10 recommendod treatment plans. " Putient
satisfaction s 4 multdimensional phenomencn. which includes the
tollowing facwrs (1) patient- related factors: (2) physitherapist-
related factors: and (3} other factons There also appears 1o be sex-
related differences i satisfaction. with females reporting more
satisfaction than males

Patients (rcated by the same practuioner over time are more hkely o
report satisfaction than those who recewve care trom multiple
therapists.” Another determuant of satislaction 1s the process of care.,
Key process vanables that result in a high level of satslaction arc
Jdéqumc duranon.  Treaument Ireguotny appropridie tallow -up,
continuity of care. mode of Hegiment. and patient mnvolvement in
decision making.

Higher samsfaction 1s reported when the WCBUMICI PROCCSS 15 MO
consultative. However, some paucnws prefer less involvement
considering the physiotherapist as the “expen”. " This haghlights the
need for physwotherapisis to tailor therr approach sccordingly. The
cxient W0 whach a4 panient 1+ prepared lor meatnent appearal atlee
his/her level of satisfaction too, patients prepared i advance may
collghorate with the phy stothcrapst. ‘

Lower satistaction level may be assoctated with an uereass w the
wailing tane for freatment. inadeyiate waling arcd lacihties, a low
level of farth in the therapist health facility. and inctiecine
commuatcotion with the paticnt about s her disease condition

F sctors such as calcnng W the paticnty’ expoctations of symptomati
paan rehietl and providing sell-management Sxerclse also contnbute o
sutistaction

physical therapy practice. * """ Measures of patienmt satisfaction
have been used as indicators of quality of carc as ameans of dentifving
paticres whe have a higher o1 lower hikelihood of comphance with
treatment program, and as a benchmark upon which to assess market
competinveness. e *7 A usetul property of a
paticnt satislaction measures the abthty 1o discninminate hetween
diterent tac ton aflecung satislaction.

Patient satisfavuon has not been clusely monitoncd 12 phy siotheragy
and hnited rescarch data cxist m vhis arca of allied health services By
actvely secking patient mput. the imponance of the patient o the
sucvess of the phy sktherapist patient inierac ol 1 hghbghted and the
benetit of adupting a patient centred approach n physwtherapy
remforced

METHODOLOGY

A cross sectional vbservational study was conducted 1o measure the
Jevel of sanstaction 1n patients whe recewed physiotherapy reatment
al vartous health centres at Delradun. Pasucipants were recnuted by a
comvenient samphing techmgue afer completion ot phy ssotherapy
sesston hased on inclusion and exclusion critena

The mstrument used 10 M e the Patents satisbin Tt WIS cafs s
modified MRPS {instrument for measuring satisfaction o physical
therapy carc). 1thas shown goud psychumetric properties. " This scale
was used for obtaming data from conscnling subjects, who regularly
Vistled various health centres at Dehradun. Toal 100 paucats were
sun ey ed tor thas sudy Data was collected by using interview methuds
1 participant language as most of the panients were from rural areas
and cant resd and understand English quastions Al that ai the
satients recruited were explained the ndiy idual questions and were
asked torae them on a S-point likent's scale

The MedRisk Instrument for Measuring Paticnt Satstastion with
Phy sical Therapy Care has 12 noms. Irems 1 to 3 ropresent the extemal
[actor. while iems 4 to 10 represent the internal factor lems 11 and 12
are global measures of sansfaction.

Participacts w et imsyucied o lete o | o 8 rating suale for cach
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‘ ABSTRACT , Introduction: High hecled shoes (HHS) are no mere accessorics of the feet, but an cssential part of a woman's fashion

- < that reflcets her personality. High heels arc a major source of chronic lower limb pain. Changing from flat footwear to high
heels induces chronic muscle shortening associated with discomfort, fatigue, reduced shock absorption, and increased injury risk.
Objectives: Purpose of study is to study the effect of stretching (manual and self) over gastro-soleus muscle in girls wearing high heels and to

prepare effective protocol for muscle tightness in girls wearing high heels.

Methods: Based on inclusion and exclusion criteria 40 subjects were enrolled for the study. The subjects were divided into two group-A (for
control group) &group- B (self control group). Group A received passive stretching and Group B received Active Stretching. Ankle goniometry

was used to assess the score.

Results: The results showed that there is significant difference between
Conclusion: The study depicted that passive stretching has a significant e

the pre and post values in both soleus and Gastronemius.
ffect on muscle shortening due to high heels than active stretching.

C

KEYWORDS : Muscle tendon Unit, stretching, goniometry

)

INTRODUCTION

Wearing high heels (HH) places the calf muscle-tendon unit (MTU) in
a shortened position. As muscles and tendons are highly malleable
tissues, chronic use of HH might induce structural and functional
changesin the calf MTU.'

Concems regarding the potential impact of high heels on women's
health have been expressed in medical circles for over 50 years’ and
in 2001 podiatrist William Rossi declared footwear to be the primary
cause of foot disorders.’ Studies have shown that wearing HH can lead
to slower self-sclected walking specd, shorter step length, and smaller
stance phase duration, while it increases ankle plantar flexion, knee
plantar flexion, anterior pelvic tilt, and trunk extension.’

Wearing high heels places the calf MTU in a shortened position as
muscles and tendons are highly malleable tissue chronic use of high
heels might induce structural and functional changes in the calf MTU.
It is worthy to note that substantial bodily adjustments have been
observed duc to wearing HH, c.g., change in the ncuromuscular
activation pattern, shortening of the gastrocnemius muscle fascicle
muscles, increase in the Achilles tendon stiffness, and higher muscle
activity of the soleus, tibialis anterior, and medial gastrocnemius.”

The tightness typically lessens with increasing activity ( eg, walking,
running) .

Consequently, any change in the contractile behaviour of the plantar
flexor muscle induced by long term use of high heels might indirectly
also effect tendon mechanical propertics. Zollener ct. Al " in their
study concluded that raising the heel by 13 cm reduces the length of the
muscle-tendon unitby 12 mmor 3%.

Stretching is frequently utilizedasa conservative treatment for muscle
lightness. The implementation of a routine stretching program targeted
at the ocnemius musculotendinous unit has an impact on Achilles
tendon tightness and ankle dorsifiex- ion flexibility."

The study aimed to identify the cffect of stretching (manual and sclf)
over gastro-solcus muscle in girls wearing high heels and to prepare
cffective protocol for muscle tightness in girls wearing high heels.

METHODOLOGY

Study design:

This study is a survey type study which intended to find the effect of
Stretching (manual and self) in the girls wearing high heels.

Sampling Technique:

A sample of 40 subjects ( from community i.e. group-a & group-b 20-
20 in each group) 20-30 years of age girls wearing heels randomise
control sampling method, they were collected from community. All
subjects signed a consent form & were ready to take part in the study.
The subjects were given the instructions regarding the procedure & the
subjects who full fill the inclusion criteria & were ready (o actively
participate were selected.

Source of data:
subjects were collected among Students of various colleges and
working Ladies in Dehradun.

ELIGIBILITY

INCLUSION CRITERIA

|. Thisinclude Normal young girls (age 20- 30years)

2. Subject had to have worn high heels with a minimum level of heel
height of § cm at least 5 times a week in daily life.

3. Capable tounderstand the instructions given by researcher.

EXCLUSION CRITERIA:

Ifany type of injury, like fracture in lower extremity.

Pain or other inflammatory signs around the concerned region.
Muscle adhesion

Spasm

Pregnant lady

W -

PROCEDURE

The subjects were introduced to the study followed by signing of
consent form, general assessment regarding the socio-demographic
data(name, gender, age , education level ,post medical history. &
personal history, family history were gathered in participants
assessment form were divided into two group-A (for control group)
&group- B (self control group) for comparison & total 20 number of
subjects data was collected in each group i.e. group-'A’ & group-'B' so
overall sample size was 40. The subjects were assigned a number 1o
maintained the confidentiality of subjects & then the proper
assessment was used to assess the tightness of muscle, than the ranges
of joint was noted down pre and post stretching & the score was
collected, Group A received Passive stretching while Group B was
taught selfstretches.

The data was collected; Ankle goniometer was used to assess the score
& was collected by the primary investigator & cniered into data
collection form.

RESULTS
Paired t-test was applied to compare the data, ROM score in between
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Effect of feeding probiotics on body weight gain
and economics importance in broiler chicks

Hitesh Singh, Manoj Kumar Bansala, Jagdeep Kumar, Somnath, Raj
Kumar and Nazim Ali

Abstract

One hundred twenty, one-day-old male broiler chicks (Cobb 400 strain), were randomly assigned to 4
treatments (30 birds/treatment). Treatment groups were; Control group in Standard ration, probiotic in
Standard ration0.1% (treatment 2), probiotic in Standard ration 0.2% (treatment 3) and probiotic in
Standard ration0.3% (treatment 4). Chicks were reared for 42 days. Body weight, feed consumption and
feed conversion were weekly determined. Probiotic have been used in poultry industry for decades to
promote growth and protect animals from discases, followed by various side effects In cfforts of
searching for a better alternative, probiotic is of extensive attention. The results of this study indicated
that feed consumption for the entire period (up to 6 weeks) were significantly (P<0.05) increased in the
treatments | and 4, when probiotic was added at a rate of 0 and 0.3%, compared with the other treatments
(2 and 3). Body weight gain for the entire period (up to 6 wecks) were significantly (P<0.05) increased in
the treatments 2, 3 and 4, when probiotic was added at a rate of 0.1, 0.2 and 0.3%, compared with the
other treatments (1). These birds also had a significantly (P<0.05) higher feed conversion ratio than
others and finally the lowest feed cost per kg of body weight was observed in the group containing
probiotic.

Keywords: probiotics, growth performance

Introduction

In India, there is a huge gap between demand and availability of poultry feeds in general and
energy feeds in particular. The unusually high price of grain in these days has induced the
poultry farmers to find ways for their substitutes i.c. traditionally groundnut cake, fish meal,
wheat and maize grain. Maize is used as a main energy source in poultry diets. (Raman et al
2010)!"), The poultry meat production is estimated to be about 2.47 million tonnes. The current
per capita availability of eggs is around 55 eggs per year. Exports of poultry products are
currently at around 457.82 crore in 2011-12 as per the report of Agricultural and Processed
Food Products Export Development Authority (APEDA) Annual Report 2012-13 '],
Probiotics have been defined as “Live microorganisms(bacteria or yeasts), which when
ingested or locally applied in sufficient numbers confer one or more specified demonstrated
health benefits for the host”(Anil et al., 2007) 2L

He suggested that Lactobacilli in yogurt could have a positive effect on the intestinal micro
flora, which meant a lot to human health and longevity. The poultry industry during the past
two decades has been one of the most dynamic and ever expanding sectors in the world U
(Alkhalf et al., 2010) ). For about fifty years, antibiotics have been used as feed additives
poultry industry to promote animal growth and protect animal against infection ol pathogemic
microorganisms (Ferket et al., 2002) 1.

However, with increasing problems brought by abuse of antibiotic, such as antibiotic
resistance, there are bans on sub therapeutic antibiotic usage in the poultry industry in Europe
(Edens 2003) B

Methods and Materials

Four commercial probiotic products obtained from research cooperation base of Sardar
Vallabhbhai Patel University of Agriculture & Technology Meerut Probioticwere used in this
study.

~ 187~
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Effect of Different Sowing Dates in Varletles on Growth and Yield of Hybrid Fodder Dual
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Abstract

The experiment was laid out in split plot design with three replication having main plol/ factor of three sowing date (SD' = 24"

feburary, SD?= 6" march, SD'= 16" march) and sub plot of varielies (V1=Nutra Shakli777, V2=Derby-1209. V3=Nulra Early,

V4=2026 Maize, V5=MH 108099, V6=456 Maize). The subplot size was 5m x 3m. Expenmental result indicale that plant

height(151.91cm), dry matter accumulation (493.44gm), no of leaves (12.13), no of 2ars(1.62),yield altribules such as ear

length (22.56cm), grain rows /ear (13.73), grains/row (24.29), 1000 grain test weight (215.83gm), shelling percentage(39.77%)

.! and yield as ear yield (6547.85kg/ha), grain yield (2467.78kg/ha), stover yield (6507.76kg/ha). total biological yield
1 (11332.07kg/ha) were observed in SD' = 24" feburary. Among 6 different varieties, plant height(169.03cm), dry matter
accumulation (453.27gm), no of leaves (12), no of ears(1.60) yield atiributes such as ear length (23.13cm), grain rows lear

\ (13.33), grains/row (24.85), 1000 grain lest weight (202.56gm), shelling percentage(41.12%) and yield as ear yield

<_: (6048.75kg/ha), grain yield (2536.39kg/ha), stover yield (5679.17kg/ha), total biological yield (11431.83kg/ha) was recorded by

| variely V1=Nutra Shakli777. It is concluded from the result Ihat sowing in Ihe month of leburary and variety Nutra Shakti 777

gave a higher grain yield and yield traits of maize.

Key words : Zea mays, varielies; sowing dates; grain yield; growth parameters.

Introduction

Maize (Zea mays) is a staple food in many parts of the
world, with the total production of maize surpassing that of
wheat and rice. Maize is also known as king of cereals due
its high production potential and adaptability. Overall in
the global statically data, India falls under 6" in global
maize production, while Asian production of maize is
dominated by china, followed by India whereas USA is 1st
in global ranking.Maize does well in wide range of climatic
conditions: it is grown in the tropical as well as temperate
region.Feburary is best month for sowing of maize within
the time of 20th feburary in the time period of zaid
season.. In case of late sowing due to warm air, there is
possibility of silk and pollen grain dry which hinders grain
formulation. Optimum temperature for good germination
of maize seed requires range from 15°c to 25°%. The
month of feburary is the best months for sowing of maize
as it's fulfill all the criteria for zaid season maize.Grain of
maize has high nutritive value containing 66.2% starch,
11.1% protein, 7.12% oil and 1.5% minerals. Moreover, it
contains 90 mg carotene, 1.8 mg niacin, 0.8 mg thiamin
and 0.1 mg riboflavin per 1009 grains. Maize oil is used as
the best quality edible oil. Green parts of the plant and
grain are used as livestock and poultry feed, respectively.
Stover and dry leaves are used as good fuel

Plant variety is usually affected by crop environment,
which influence crop growth and yield. Maize varieties
have great impact on yield. Hybrid varieties produce more

than double than local varieties. Cultivation of hybrid
varieties along with proper date of sowing can increase
production of maize. Selection of proper date of sowing in
the maize field is important to ensure maximum utilization
of climate and environment by the crop and to reduce
unnecessary loss. Optimizing of sowing date depend on
the variety is among the most important agronomic
practices to increase crop production. Two important
components of maize cropping systems are plant variety
and planting date. Proper selection of these components
can help in improving maize yields. The release of
genetically superior hybrids, reduction of row spacing,
higher plant densities, increased use of chemical
fertilizers, improved cuitural practices and better weed
and pest management can be attributed largely to
optimum output of yield and growth of crop (Dwyer et al.,
1991).Yield can be increased to a greater extent through
high yielding varieties, appropriate time of planting and
with good agronomic practices. Planting dates and
varleties selection are the major factors affecting maize
production in addition to soil fertility, temperature regimes
and irrigation. For optimization of yield, planting at an
appropriate time is very critical.Maize that are cultivated in
all around season is influenced by the environmental
changes (temperature, rainfall etc.), different varieties
associaled with different sowing dates and the wider the
deviation from the optimum sowing date the greater will
be yield loss. Considerable yield and its parameter
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Effect of various concentrations of organic and
inorganic nutrients on growth of cowpea [Vigna
unguculata (L.)] under valley conditions of
Dehradun

Tenzin Dorjee, Jitendra Kumar Meena and CS Pandey

Abstract

An agronomic investigation was conducted during 2020 at Agriculture Research Farm, Dolphin (P.G)
Institute of Biomedical and Natural Sciences, Dehradun. The aim of study was to study the effect of
organic and inorganic nutrients on growth of cowpea. The experimental plot was laid out in a randomized
block design with 7 treatments and 3 replications. It was of 3.0 m x 2.0 m2 size with spacing of 30 cm x
20 c¢m per bed. The experiment was conducted using treatments T1 (Control), T2 (75% RDF + 25%
Vermicompost), T3 (75% RDF + 25% vermicompost + 25% Neem cake), T4 (75% RDF ~ 25% Neem
cake), TS (75% RDF + 25% FYM), T6 (50% RDF + 25% Neem cake) and T7 (100% RDF). The
experimental data revealed that the observations taken during 30, 45, 60, and 90 DAS among all the
treatments (T3) i.e. 75% RDF + 25% vermicompost + 25% Neem cake showed maximum plant growth
among most of the treatments at different growth intervals i.e. plant height, number of leaves, number of
branches, number of plants per bed and dry mater accumulation per plant, whereas minimum plant
growth was recorded under treatment (T1) control.

Keywords: RDF, vermicompost, FYM, neem cake, N:P:K, growth attributes of cowpea

1. Introduction
Cowpea (Vigna unguiculata L.) also known as lobia is an important food legume and grown
throughout India for its long green vegetable pod. seeds, and foliage for fodder. Cowpea is an
annual herbaceous legume crop from genus Vigna, family “Fabaceae™ chromosome no 2n

22. It is used both for human consumption and for cattle feed. Due 10 its tolerance for sandy
soil and low rainfall, it is an important crop in the semiarid regions across Africa and Asia. [t
requires very few inputs, as the plant's root nodules are able to fix atmospheric nitrogen,
making it a valuable crop for poor farmers and well suited to intercropping with other crops.
Cowpea being a legume crop does nol require much nitrogen except in small quantities at the
beginning of its life cycle. Nitrogen is an essential element for proper plant growth and
development. Nitrogen is an essential constituent of compounds like amino acid, protein,
nucleic acid, enzymes, and alkaloids (Anuja ef al. 2014). Phosphorus is an important plant
nutrient. It is associated with several vital functions like seed germination, flowering cell
division, synthesis of fat, starch, and in almost every biochemical activity).Potassium is the
third macronutrient required for plant growth, after nitrogen and phosphorus. In drought,
Potassium plays an active role in the maintenance of turgidity in plant cell and regulates
stomata function. The productivity of cowpea is very low, due to poor crop management
practices and its cultivation in poor and marginal lands. In recent years, crop cultivation
requires the use of chemical fertilizers, but it is expensive for people who do not have capacity
to buy fertilizer. Therefore, the current trend is to explore the possibilities of supplementing
organic fertilizer like FYM, Vermicompost, and neem cake, etc. along with the use of
inorganic fertilizers to reduce the cost and increase the soil fertility and productivity. FYM
seems to act directly for increasing cell permeability and hormonal growth action by
cqmbmah_on of _all these processes. It supplies nitrogen, phosphorous, potassium, and
micronutrients like Fe, S, and Zn, etc. in available form to the plants through biological
det:o[npus:tmn, Improve physical, chemical properties, and health of soil such as aggregation,
aeration, permeability, water holding capacity, slow release of nutrients, increase cation
cxcha_ngc capacity. FYM contains 0.50% N, 0.17%P205 and 0.55% K2o. (Gaur er al .1992).
Vermicompost s a potential source due to the presence of
growth-cnhancing substances and many benefi
solubilizing, and cellylose decomposing organis
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readily available plant nutrients,
cial microorganisms like nitrogen-fixing, P
ms. Vermicompost is a rich mixture of major
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Management of root knot nematode (Meloidogyne
incognita) in brinjal crop using various formulations of
Parthenium hystereophours in micro-plot condition

Ashutosh Shukla, Narender Kumar and Ramesh Chand

Abstract

Role of Parthenium hystereophours on population built-up of Meloidogyne incognita on brinjal was
studied. The observations recorded revealed that, number of galls soil population, egg population, total
root population, total nematode population and multiplication factor of nematode was significantly lower
in all the treatment in comparison to treated check. The highest soil population, egg population, total root
population, total nematode population, multiplication factor and number of galls was recorded (1938.5),
(577.50), (183.75), (78045.25), (15.60) and (173.50) respectively in untreated check with the minimum
(536.70), (93.60), (36.25), (9932.75), (1.98) and (25.75) in treated check respectively. Among the
Parthenium and compost treatments the most effective treatment for the management of root knot
nematode Melnidogyne incognita was Parthenium leaf compost (@ 7.5% + compost. It was followed by
Parthenium leaf compost @ 5% + compost, Parthenium leaf compost @ 7.5%. Parthenium leaf compost
@ 5% + compost. Parthenium \caf compost @ $%. Purthenium compost @ 5% and compost fu
recommended dose in ascending order for the management of rooi-knol nematode, Melodugyne
incognita. highest multiplication rate 15.60 in untreated check, 11.58, 9.70, 8.86, &.18, 7.44. 595 and
3.98 with the minimum (1.98) in compost @ the recommended dose, Parthenium compost @ 5%,
Parthenium leaf compost @ 5%, Parthenium compost @ 5% + compost, Parthenium leaf compost
@7.5%, Parthenium leaf compost @ 5% + compost, Parthenium leaf compost @ 7.5% + compost and
treated check respectively.

Keywords: compost, gall, Meloidogyne, nematode, Patheenium, root knot

Introduction

Root-knot nematode, Meloidogyne spp. Goeldi; 1892 by various Nematologists have been
reported as one of the important noxious nematode problem causing enormous yield losses.
Ranges from 28.3 to 47.5 in tomato, 26.5 to 50.0 in brinjal, 19.7 to 33.3 in chilli and 60 to 90
per cent in bitter gourd under Indian condition. The recorded economically important species
of genus, Meloidogyne are M. incognita, M. javanica, M. arenaria and M. hapla are known to
be associated with vegetables, fruits, spices, condiments, pulses and cereal crops but the
disease severity always remain high in most of the above said crops except to that of cereal
crops. Among various approaches known so far the management of plant parasitic nematode
below economic injury level, cultural practices are not generally advised to follow because of
time limit, economic pressure on land and other inherent difficulties (Jatala 1985) 111 Likewise
nematicides are also not being used primarily due to their unfavorable cost benefit ratio and
their non availability. Although quick results can be obtained with the application of
nematicides, even then they are not over whelmed because of their residual effect on human
health and ground water contamination. The growing awareness regarding the use of various
nematicides for the management of plant parasitic nematodes have further accentuated the
problem and emphasized the need to address the problem by exploring other cco-friendly
op}il:.)nS. Keeping in view the above facts and for keeping the use of nematicides to the bare
minimum one, such an emerging situation have made the sc;

nematode management by incorporating other possible e ica

exploitation of the allelopathic properties of certain wild weeds.

Materials and Methods
In order 10 study the

; ’ ! role of Parthenium hystereophours in management of Meloidogyne
incognita on brinjal a t

otal of nine treatments i.e. Partheniym leaf compost @ 7.5% (T1),
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Integrated disease management (IDM) approaches for
management of Alternaria blight disease in linseed
(Linum usitatissimum L.) caused by Alternaria lini Dey

Nareender Kumar, Samir Kumar Biswas and Ashutosh Shukla

Abstract

The management of the disease can be done through fungicides. bio-agents and plant extract hut
Integrated Disease Management (IDM) strategy has proved better as compare 1o other strategies. 10M
practice also significantly increased the shoot and root length of linseed plant than untreated treatment
(check). The maximum shoot (62.48 cm) and root (14.25 ¢m) length, seed yield (1370.70 kg/ha) and
minimum disease severity (19.19% on leaves and 14.78% on buds) were recorded in treatment T
treatment (ST with T. harzianum + two foliar sprays Propiconazole). The maximum cost: benefit ratio
1:5.26 was calculated in treatment T, followed by 1:4.21 in T) treatment.

Keywords: Bio-agents, chemicals, IDM. cost benefit ratio

Introduction
Linseed (Linum usitatissimum L.) is considered as a founding crop as it is cultivated among
the first domesticated plants which began its cultivation in Mesopotamia (Zohary and Holf,
1993; Smith, 1995) (40331,
Flax seed is the source of omega-3 fatty acids which are nutritionally important because they
reduce the risk of cardio vascular disease (Hurteau, 2004) !'9). Flax seed protein was effective
in lowering plasma cholesterol and triglycerides (Bhathena et al., 2002) 1%, Flax seeds, which
also contain dietary fibre is therefore a promising food to help decrease the risk of lifestyle
related diseases (Fukumitsu ef al,, 2008) ">\, The antioxidant activity of the flaxseed has been
shown to reduce the total cholesterol (Bierenbaum et alf., 1993) 'l as well as platelet
aggregation (Allman ef al.,, 1995) 1. Linatine antibiotic can also be obtained from seeds of
linseed (Gill, 1987) "1,
Flax seed is also an important source of both soluble and insoluble fi
important for effective digestion. Soluble fibre also serves as an effectiy
agent (Jhala and Hall, 2010)1%),
Linsced is adversely affected by number of fungal diseases. Among these Alternaria blight
caused by Alternaria lini Dey is a major disease which causes huge amount losses in terms of
quality and quantity of fiber and seed. The disease was first reported by Dey (1933) 1" from
flower bud at Kanpur, Uttar Pradesh in 1933 I"* (Kolte and Fit, 1997) 1) Later, Siddiqui
(1963) 1% reported the occurrence of Alternaria blight on linseed at IARI, New Delhi‘and other
parts of the country. The fungus was named as Alternaria fini after the first report of this
disease by Dey in the year 1933 2], Arya and Prasad (1952) 1’ recorded a severe outbreak of
the disease at Delhi in the year 1949 and reported that the pathogen was identical with
Ai’rer‘rraria hras.vr'cr_:te (Berk) Sace. var. macrospora (Broun) in morphology, pathogenicity and
physiology. "]th:idlscuse appears on all the aerial pants of the plant. In India Alternaria bhght
was previously designated as minor disease but now i o o di ;
of the country (Chauhan and Shrivastava, 1975)1%1, become & major peutiemi olforeatphrs
Arya and Prasada (1952) l.“.rcponcd that A. lini was identical with A. brassicae (Berk) Sacco.
In'morphology. pathogenicity and physiology. The pathogen is perpetuated in seed and also
?011 through m.fectcd plant debris. The management of disease can be done through cultural
i S, 10, Ao i i e S S
Sudini, 2013) 1 soil solarization (ol ot o7 ;, Jestruction of plant debris (Rani and
; » soil solarization (Patel er af | 2014) 1" use of resistant cultivars (Ramakant

etal , 2008) 1 Chemie: '
Biswas e u)l. 20 IL:)L[Z:"HI (Holi and Mcena, 2015). hiological Management (Bhoye efal, 2011,

bers, which are very
e cholesterol lowering
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A Review of prevalence of Glucose 6-phosphate
dehydrogenase (G6PD) deficiency in India

Gyanendra Awasthi', Deepali Joshi? and D.k.Awasthi?

1: Dept of Biochemistry, Dolphin (PG) Institute, Dehradun (UK)
2: Dept of Agriculture, Shivalik Institute of professional Studies, Dehradun (UK)
3: Dept of Chemistry, JINM (PG) College, Lucknow (UP)

‘ Abstract: Glucose 6-phosphate dehydrogenase (G6PD) deficiency is one of the commonest
human enzymopathies, caused by inherited mutations of the X-linked gene G6PD. G6PD
deficiency makes red cells highly vulnerable to oxidative damage, and therefore susceptible
to hemolysis. Over 200 G6PD mutations are known: approximately one-half are polymorphic
and therefore common in various populations. Some 500 million persons with any of thesc
mutations are mostly asymptomatic throughout their lifetime: however, any of them may
develop acute and sometimes very severe hemolytic anemia. The present review deals with
current scenario of G6PD deficiency in India.

Glucose is the main source of energy for the red cell, which is metabolized by two major
routes; the glycolytic pathway and the hexose monophosphate (HMP) shunt. Glucose-6-
phbsphate—dehydrogena.se (G6PD) is an X-linked enzyme that catalyses the first step in the
HMP pathway of glucose metabolism and it produces NADPH, which is required for the
maintenance of reduced glutathione (GSH). GSH is essential for protecting red cells from
3 oxidative damage.(Beutler E;1994) Hence, this enzyme is important in red cell metabolism
6; and its deficiency renders the red cell extremely vulnerable to any kind of oxidative stress,
The major clinical manifestations of this disorder are drug induced haemolytic anaemia
and/or neonatal jaundice and a small proportion of G6PD deficient individuals have chronic
non-spherocytic haemolytic anaemia (Class I G6PD deficiency) (Beutler E;1996).

THE ENZYME
STRUCTURE

The G6PD monomer consists of 515 amino acid subunits with a calculated molecular weight
of 59,256 daltons. The active enzyme exists as a dimer. (Wrigley NG er al;1972, Rattazzi
MC;1968) and contains tightly bound NADP (De Flora A er al;1974, Morelli A er al;1976)
Aggregation of the inactive monomers into catalytically active dimers ang higher forms
requires the presence of NADP (Kirkman HN and  Hendrickson EM;1962). Thus, NADP

Volume 11 Issue 2 - 2021 209 www,joics.org
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Review article
The Impact of extremophilic Enzyme: Widely Application in Industrial uses

Lekha Singh'? Gaurav Sharma'" Gyanendra Awasthi’, Lokendra Kumar’
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Keywords Abstract

E’.memph'les Some areas to be restricted have not detected bacterial life. Over
Biocatalyst
Psychrophiles the past year, the bacterial communities have become increasingly

Thermophilies

aware that they are exposed to very different conditions, such as
Extremozymes

temperature, pH, pressure, and salt. These microorganisms are
termed Extremophiles. These Extremophiles produce biocatalysts
and their function under Extreme conditions. Several novel
applications of their biocatalyst are unique properties in the
different industrial processes. At present, only a small percentage
of these earth's resources are used. An extremophile 15 a new
development in agriculture and production but the development is
also related to the production and integration of genes into larger

forces, increasing the number of enzyme-induced changes in

chemicals, food, pharmaceuticals, ~and other  industrial

applications.

Introduction

Extremophiles are the organisms Wwhich
survive in  extreme environmental
condition. We study them on earth is to

better understand the wide range of the

*Corresponding author’s e-mail addresses: gaurav.sharma@mygyanvihar.com

condition under which life evolve and
survive. It helps us to understand some
different environmental extremes. For
biotechnology and industrial application.

more than 300 different enzymes have
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Graphitic bio-char and bio-oil synthesis via hydrothermal
carbonization-co-liquefaction of microalgae biomass (oiled/de-oiled) and
multiple heavy metals remediations
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ARTICLEINFO ABSTRACT

Thermochemical transformation of microalgae biomass into graphitic bio-chars entices as proficient bio-
adsorbents for heavy metal contaminants. This study explores the synergistic impact of Chlorella sorokiniana
on biomass generation and wastewater remediation in high rate algae pond (HRAP). Biomass produced was
applied for hydrothermal carbonization-co-liquefaction (HTCL). The structural and morphological characteristics
of HTCL products (i.e. bio-chars and bio-oils) have been systematically studied by XRD, Raman, FTIR, elemental
analyzer, SEM, BET, and 'H NMR spectroscopy. The crystallite size of the graphite ZH indexing planes was to be
4.65 nm and 14.07 nm in the bio-chars of oiled biomass (MB-OB) and de-oiled biomass (MB-DOB), respectively.
The increase in the Ip/l ratio of MB-DOB indicated the highly disordered graphitic structure due to the
appearance of carbonyl, hydroxyl, and epoxy functionalities in the line of high C/N and low C/H ratio. Also, the
multiple heavy metals remediation of MB-DOB revealed better efficiency as ~100% in 720 min. The kinetics
analysis shows the correlation coefficient of pseudo-second-order is well fitted compared to the pseudo-first-
order. The Langmuir adsorption model signifies the adsorption of heavy metal ions in a monolayer adsorption
manner. The study proposes the microalgae bio-char potential for multiple heavy metals remediation alongside
bio-oils.

oiled and de-oiled biomass

Hy carbonization-co-liquefaction
(HTCL)

Bio-char and bio-oil

Multiple heavy metals remediation

toxic heavy metals, wastes containing nitrogen, phosphorous, and
others, as well as the release of CO5 severely (Chowdhury et al., 2016),
In this case, the concept of microalgae cultivation using many types of
wastewaters (municipal, industrial, dairy, etc.) has been deliberated as a
suitable scientific solution for renewable and sustainable developments
(Jaiswal and Prosath, 2016: Cai et al., 2019, Sutherland and Ralph,
2019).

Recently, microalgae have received a lot of attention to the profitable

1. Introduction

Microalgae are photosynthetic organisms similar to single-celled
; ts with habitats for various aquatic environments (Malavasi et al..
2020). They deal with the conversion of environmental CO;z into Oz in
the presence of sunlight or artificial light and generate a large amount of
biochemical components enriched with cellular energy (Jaiswal et al.,
2020). Microalgae offer essential ecosystem and biomass services for

diverse eco-friendly applications. They possess a rapid growth rate with
notable biomass production and ensure the ability to grow in various
types of wastewaters without competing with traditional agro-activities
(salama et al., 2017). In addition, the alarming threat to the existing
ecosystem is due to industrialization and urbanization, as it discharges

. Fm Ll
+ Corresponding authors.

cultivation of microalgae and energy-efficient biomass conversion
technologies for biofuels for a variety of reasons (Choudhary ot al
2020). Despite enormous literature, experts endure the innovative and
integrative design to develop cost-effective, biomass production pro-
cesses, remediation of toxic metal contamination, wastewater

E-mail addresses: i} dratwalia@gmai.com (V. Kumar), viaskin@inboex.ru (M.S. Viaskin).
htps://dol org/10.10106) hismar. 2020 124987
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ABSTRACT
This study highlights freshwater oleaginous microalgae as efficient vectors for development
of eco-friendly environmental solutions. An effective hybrid approach has been presented
here for cadmium tolerance complementing with enhanced lipid productivity in four fresh-
water oleaginous microalgae viz,, Chlorelia singularis, Chiorella sorokiniana, Chiorella minutis-
4 . sima and Scenedesmus abundans that can be utilized for bioremediation as well as biofuel
. generation. All the microalgae displayed considerable resistance to cadmium under in-vitro
culture conditions. The identified microalgae presented here can be used for both, Cd con-
taminated wastewater treatments as well as lipid reservoirs for biofuel production as indi-
cated by their cadmium optimum growth concentration and Maximum Tolerable
Concentration (MTC). The biomass and lipid accumulation was not inhibited by Cd, instead
it increased under the influence of lower concentrations of cadmium. However, very high
concentrations of Cd (>300mg/L) inhibited both biomass and lipid yield. A decrease In all
the photosynthetic pigments was recorded in the presence of Cadmium (Cd) at various con-
centrations. The GC-MS based lipid profiles indicated the dominance of SAFA and MUFA
under the stress of Cd.

and microalgae (Igbal et al. 2005; Ghoneim
et al. 2014).

Heavy metals discharge into water bodies leads
to serious aquatic life loss and environmental
problems. In order to manage and survive under
this stress many microalgae have evolved differ-
ent mechanisms which include lipid accumula-
tion as a defense mechanism against toxic heavy
metals. Microalgae are an efficient vector for
removal of heavy metals from water bodies as
well as development of biofuels. Microalgae have

Introduction

Heavy metal pollution as well as exhaustion of
fossil fuels are a primary environmental concern
worldwide. This is demanding the identification
and development of environment friendly proc-
esses and resources. Microalgae based hybrid
approaches are the best environment friendly sol-
utions for biofuel production and as well as
heavy metal containing waste treatment (Fatima
" and Kumar 2020). Cadmium (Cd) is the most

Q)

widely known toxic and hazardous heavy metal
environmental pollutant that leads to a number
of appalling illnesses in humans including cancer
" and liver damage (Nordberg 2009). Cd toxicity is
i 'one of the major environmental concerns globally
that has attracted the -attention of various
researchers to tackle it by utilizing microbial flora
such as fungi, bacteria, lignocellulosic materials

come up as a conceivable reserve for bioremedi-
ation and biofuels. Microalgae can be cultivated
using simple nutritional requirements and can
be utilized for multiple purposes (e.g,
Bioremediation, biofuel production). Lower con-
centrations of many heavy metals are known to
enhance lipid accumulation in many microalgae
as a defense mechanism. In-fact some researchers

——
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?l novel microalga, Pseudochlorella

"pvingsheimif was used to remove

,{ poliutants and bacteria from
i "ié_ .atgr. . : ‘Re-use of the trested urban ;
 * Reduction in the level of total coliforms to wastewater for aquaculture
& : ¥
| i ‘an undetectable count in 5 days ) ]
| = High algal biomass with enhanced lipid Remuiestle spprncs el
content was obtained. b e
| ‘Reuse of treated wastewater for fish ; m
! \ *_ Removal of antibioti
| L1 and beavy metals resistant
| L i)
| i
2
'k_i?RTlCLE INFO ABSTRACT
At ]
Tk (v A .
l\ﬁk history: Freshwater consumption by humans has reached its peak, magnifying a dearth to freshwater availability across
5 21 August 2020 the world, The rising demand for freshwater has led to an interest in using purified wastewater for reuse. In this
i ;rjz:n:s::y fgg IISOcu:ber 2020 study, a novel microal_ga] strain Pseudochlorella pringsheimii — Ind-Jiht-1 was assessed in a pilot-sc‘ale for
i m e ey 201 phym-mﬂ:gahqn of various pollutants in the raw urban wastewater, including heavy metals as well as antibiotics
4R resistant bact:na.‘l‘hg results appeared promising; the technology achieved an 83.2% reduction in COD, 66.7% in
Editor; Paola Verlicchi alkalinity and 69.6% in hardness. Moreover, almost complete reductions in total bacterial and total coliforms
5 N 00000000000 could be achieved. Three isolates viz., IS-2, 15-9 and 1S-10, which were in the raw wastewater, could be obtained
3 Keywords: even after the 14-days microalgal-treatment of the wastewater. 1S-2 was the most dominating bacterial species
a4 . 7 and able to thrive in urban wastawater even after the treatment. The treated wastewater was used to u:v.lll:::lte
,,:; s mm pringsheimii the sucker fishes. Bodyweight of the fishes was measured for evaluating their growth rates. The aver. su”;al
.L f ; ts rates of the sucker fish in the raw wastewater and treated wastewater were 0% and 84%, respectivel ;Seul
it mﬁm“ firm that the algae-based technology not only reduces the micropollutants and bac(er:u from um.;y- esults con-
! X B but also offers a platform for reuse of treated water for low-cost fish cultivation e
o . ©2021 Elsevier BV, Al rights reserved.
g i
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o .
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Ey_wurds:
Hydropyrolysis

'~ Heavy metal ions

¢

Kinetics and isotherm

~Algal blooms
. Bio-char and bio-oil

In this study, hydropyrolysis was carried out using sodium carbonate to convert the
green algal bloom into bio-oil, biochar, aqueous solution, and gases. The effect of
supercritical conditions (400, 450, 500 °C) on the product yield, bio-oil composition, and
structure, and functionalities of the biochar was determined. The high yield of biochar
and bio-oil was reported at 400 °C. A significant reduction in bio-oil and increment
in hydrocarbon content was reported on the elevation of temperature from 450 °C
to 500 °C. After that, kinetic and isotherm analysis was investigated simultaneously
to remove four heavy metals viz. Cu(ll), Ni(ll), Co(ll), and Cd(ll) from the mixture
solution. Results show that kinetics data follow a pseudo-second-order kinetics model
and adsorption isotherm is in better agreement with the Langmuir model, not with the
Freundlich model. The maximum adsorption capacity was found 10.90, 5.74, 5.80, and
16.28 mg/g with the biochar prepared at 500 °C for Cu(II), Ni(II), Co(Il), and Cd(Il) metals,
respectively. The current investigation provided a promising way for the utilization of
freshwater algal bloom biomass for renewable products and simultaneously heavy metal

removal from the water.
© 2021 Elsevier B.V. All rights reserved.

1. -Introduction

Marine
(Bird et al.,
and Fatih, 2010
food, feed, fertilizers, etc.
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and freshwater microalgae are essential components of the water ecosystem and a good source of biomass
2011). Macroalgae are multicellular organisms aporoximately growing up to 60 m in freshwater (Demirbas
). Macroalgal biomass is a good source of biologically active compounds like chemicals, nutraceuticals,

rch and Bioenergy Laboratory, Department of Chemistry, Uttaranchal University, Dehradun, Uttarakhand,
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ABSTRACT

Keywords: Oleaginous microalgae are being used extensively worldwide for the development of integrated sustainable
'u“'ls_" environment technologies. Microalgae can be used to remove environmental pollutants and simultaneous
: I*k.u.mes extraction of biofuels from the same culture. Microalgae have also evolved different intracellular and extracellular
Mli p l“ mechanisms to resist the toxic effects of different environmental pollutants that stimulate lipid accumulation. The
: Bewemediation advancements in microalgae omics with the use of recent tools like H'NMR spectroscopy, GC-MS, FTIR spec-
¥ troscopy, [CP-MS, LC-MS can provide deep i towards under ding the various underlying mechanisms to
resist environmental stresses. They are a p candidate ds Green Bioremediation and Biofuel

production.

1. Introduction

‘ The exhaustion of fossil fuels along with the rising demands world-
" wide needs the development of sustainable energy sources that can
“intercept the future energy crisis. With the advancements in the field of
" seience and technology, multipurpose approaches are preferred in order
to get the most out of the efforts utilized for the development of a process.
Microalgae are aquatic organisms that have come up as a potential
u‘nd.idale for environment friendly technologies. Removal of environ-
mental pollutants using sustainable methods is one of the thrust areas of
research always. Microalgae can be used to remove environmental pol-
Jutants and simultaneous extraction of biofuels from the same culture.
They are a promising candidate towards Green Bioremediation technol-
jes. Researchers globally, have very well recognized the benefits of
microalgae for bioremediation as well as biofuels [1,2].
The uncontrolled and unaware discharge of various pollutants due to
various anthropogenic activities is contributing each day towards the
i e of the environmental pollutants in the aquatic environments
and water bodies. The traditional wastewaters systems are not very
efficient in removing these contaminants completely therefore some

i
¢

-
“a

:wﬂmg author.

amount of these pollutants are becoming persistent in the aquatic envi-
ronments. Microalgae are also being explored and utilized by various
researchers for bioremediation purposes of these environmental pollut-
ants from different effluent. Moreover, these are simultaneously being
explored for biofuel production in order to develop integrated systems
[3-5]. These wastewaters also contain nutrients that can be utilized for
microalgae cultivation. If the process parameters for cultivation of
microalgae on wastewater are properly optimized the microalgae can be
further utilized to treat wastewaters. This will also help in cost cutting on
growth medium for microalgae cultivation. So, this will serve the dual
purpose of bioremediation of wastewater as well as an economic growth
medium for cultivating microalgae biomass that can be harvested to
extract biofuels (Fig. 1.). In order to increase biomass productivity and
cost reduction for biofuel production in microalgae, selection of efficient
cultivation and harvesting methods is required [6]. For decreasing the
cost of biofuel production it is very necessary to cut down the cultivation
cost and hence the use of wastewater for cultivating microalgae can serve
this purpose with the added advantage of removal of pollutants from it.
The use of wastewater for cultivation of microalgae has been very well
documented [7). However the key areas requiring focus for the
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Kéywords:
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Microalgae and the associated biomass have been advocated for various eco-friendly applications. Although,
microalgae are a good source of biofuels, metabolites, and value-added products, their commercial cultivation
suffers from limited biomass yield due to inefficient photosynthetic efficiency. Minimizing the light-harvesting
antenna size of the photosystems has been recognized as an effective mechanism to enhance photosynthetic
efficiency and overall biomass productivity in microalgal cultures. Several strategies including mutagenesis,

through UV radiations and chemical mutagenesis, genetic engineering, and DNA insertional mutagenesis have
been employed to obtain mutant strains possessing a regulated antenna with a regulated limited number of light-
harvesting molecules. However, there are still a number of challenges associated with antenna mutants that need
to be addressed. This review highlights the recent developments in truncated antenna mutants of microalgae,
aiming to increase the photosynthetic efficiency and biomass productivity of the respective cultures,

1. Introduction

Microalgae are considered primary oxygen producers and are known
to play an important role in maintaining ecological balance and energy
[1,2]. Recently, the cultivation of microalgae has gained importance due
to its photosynthetic productivity. Microalgae have been recognized to
have a rapid growth rate compared to terrestrial crops/plants. The
general growth of microalgae species can be evaluated with their ability
to transform the energy of solar photons into biomass production, sub-
sequently, the formation of metabolites, including lipids [3,4]. The
literature available on different species of microalgae provides infor-
mation on the different applications of microalgae ranging from

wastewater treatment, pigment production, synthesis of compounds
including hydrocarbons, polysaccharides, CO, fixation (Calvin-Benson
cycle), etc. [3,6]. The applications mentioned above mainly include the
design of a photobioreactor (PBR) for the cultivation of microalgae.
PBRs have gained importance for the cultivation of microalgae, as they
provide absolute control over the cultivation conditions in PBR and
comparison with high light intensity [7). However, the actual fitness of
natural or genetically modified microalgae strains can be assessed when
grown in large-scale open ponds for environmental risk assessment (8,
4].

Algae, like higher plants, exhibit inherent cellular mechanisms for
using solar energy (light) for the photosynthesis process. Microalgae

" Abbreviations: PBR, photobioreactor; UV, ultraviolet; Chl a, chlorophyll a; Chl b, chlorophyll b; LHPC, light-harvesting protein chlorophyll; PSI, photosystem I;
psil, photosystem II; TAM, truncated antenna mutant_s; EMS, erh.yl methancsulfo-nate; MMS., methyl methanesulfonate; ISR, intracellular spectral recomposition;
€GFP, green fluorescent protein; NPQ, non-photochemical quenching; GMA, genetically mu-dxﬁ;d algae; GMO, genetically modified organisms; RC, reaction center.
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ARTICLE INFO ABSTRACT

Article history: Algae biomass has been recognized as one of the most suitable, efficient, and reliable feedstocks for bio-
Received 17 December 2020 oil production. Among the different processes, hydrothermal liquefaction (HTL) is emerging as an
Received in revised form effective technology for the valorization of various types of wet or dry biomass. Several factors, including
25 March 2021 temperature, retention time, and catalyst, significantly influence the overall efficiency of HTL products

Accepted 30 Apnl 2021
Available online 4 May 2021

The temperature ~280 =+ 40 “C is reported to be the most suitable range to achieve maximum bio-uil
Both homogeneous and heterogeneous catalysts have been used to improve bio-oil yield. For several
S — advantages. heterogeneous catalysts are the preferred choice due to improved bio-oil generation, easy

Keywords: recovery, and uses. The eco-friendly approach and the reduction of heteroatoms in bio-oils make het-
:;dml liquefaction erogeneous catalysts an idgal choice to be fortified. Alkaline catalysts have been considered most suitable
Temperature to improve HTL yield. Variations in temperature apd catals_'sts not only influence the yield of the bio-oil
Catalyst but also influence the characteristics of the bio-oil (e.g. high heating value, oxidative stability, gaseous
Bio-oil emission, etc.) simultaneously. This review reveals interesting features including HTL temperature vs.
yield, catalysts vs. yield, and the effect of wet and dry biomass on bio-oil properties, and finally. ob-
servations, remarks/limitations are presented for future studies.
©® 2021 Elsevier Ltd, All rights reserved.
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Article history: Green oleaginous microalgae are good candidates for the integration of heavy metal
Received 16 January 2021 bioremediation with the generation of biofuels. To be effective, this requires a com-
Received in revised form 6 April 2021 prehensive understanding and optimization of the metal concentration that generates
Accepted 10 May 2021 maximum growth along with high yield of lipids from microalgae cells. This work
w follows the aforementioned strategy and involves the use of oleaginous microalgae
Keywords: Chlorella sorokiniana for lead mitigation and biodiesel production. The short-term effects
Lead (1Csp value at 96 h of culture) and the long-term effects (pigments and biomass) of the
Microalgae exposure of Jead (Pb) to the growth and piochemical compositions (pigments, proteins,
Pb bioremediation carbohydrates, and lipids) of microalgae have been also determined. C hlorella sorokinana
Lipid accumulation has a high half-maximal inhibitory concentration (ICso value and higher metal bio-
ICPMS concentration factor (BCF) for Pb (1), which represents that this strain can be considered
piodiesel as a lead (Pb) hyperbiuaccumul.ator. FTIR analysis revealed a reduction in proteins and

carbohydrates under the influence of Pb while an increase in lipids has been recorded.
The lipid profile based on 'H NMR and GC-MS has been followed for the quality analysis
of the biodiesel produced that indicated altered lipid profiles under stress by Pb and

elevated levels of SFA and MUFA.
©2021 Elsevier B.V. All nights reserved.

1. Introduction

Heavy metal pollution is the most important problem and causes adverse effects on human health and ecology. Metals
y an imperative role in cellular growth as essential elements (Dao and Beardall, 2016a), Heavy metals discharged into
water bodies cause severe 10ss of aquatic life and environmental problems (Jarswal et al, 202 1).Pbis a non-essential
heavy metal that creates alterations in the cell (Srivastava and Majumder, 2008). Environmental levels of lead (Pb) have
increased due to the use of Pbin lead-acid batteries, lead-based paint and recreational shooting, etc. High concentrations
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ABSTRACT

Microalgae biotechnology has made it possible to derive secondary bioactive metabolites from microalgae strains
that have opened up their entire potential to uncover a wide range of novel metabolic capabilities and turn these
into bio-products for the development of sustainable bio-refineries. Nuclear Magnetic Resonance Technology
(NMR) has been one of the most successful and functional research technology over the past two decades
analyse the composition, structure and functionality of distinct metabolites in the different microalgae striins.
This technology offers qualitative as well as quantitative knowledge about the endogenous metabolites and lipids
of low molecular mass to offer a good picture of the physiological state of biological samples in metabolomics
and lipidomics studies. Henceforth, this review is aimed at introducing the metabolomics and lipidomics studies
into the field of NMR technology and also highlights the protocols for the isolation and metabolic measurements
of metabolites from microalgae that should be redirected to resource recovery and valuc-added products with a
systematic and holistic approach for scalability or sustainability.

new pathways and genetic targets for the development of new strains
through extensive research of all components and biomolecules such as

¢

Mﬁ, more than 10 billion people in the globe have now expe-

the most significant traces of developing challenges, taking into
m the unpredictable future of food, energy, severe weather,
shifting climatic conditions and a scarcity of cultivable land [']. How-
evar.--ﬂle remarkable growth in biological and biomedical research and
the adoption of new tooling techniques in the field of the "omics-“ has
earned an important role. Increased diversity and understanding of
microalgae responses and the biotic and abiotic stress adaptation has
recently been achieved in “algal-omics™ approaches, such aslrran-
sc proteome, lipidomics and metabolomics. This omic in-
terferences not only explains the basic molecular mechanisms that are
for the adaptability of the microalgae strains to the envi-

ronment but also shows a paradigm shift towards the development of

. Corresponding author. Department of Life

total DNA including all genes, protein and metabolites within the cell
which has helped in unlocking cell metabolism and physiology of
microalgae as a multi-user utility in the areas of feed stocks, industrial
biotechnology, biofuel, and biomedical applications to its tull
potentiality.

Microalgal biotechnology has been one of the most severe routes for
such problems that has started to emerge in the middle of the last cen-
tury [U]. Microalgal biotechnology has emerged that allows the
continuous development of microalgae on a commercial scale due to its
enormous biodiversity of bioactive components in various applications
[ 7). The key reasons that could accelerate the economic development of
microalgae are. (a) raising the volume of low-cost algal biomass leed-
stocks, (b) effective methods of extraction for new metabolites. (¢)
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ABSTRACT

stationary stage (day 16) for C. sorokiniana revealed a biomass generation of 449 -
and 444 - 8 mg L 'dewin the control medium and pyrene ICsy medium, respectively. An insignificant

biosynthesis in C. sorokiniana. The improvement in lipid biosynthesis was observed as ~24u, higher in pyrene
ICso compared to the control medium. The chemical composition of the microalgae hiomass, metabolitcs, .y
lipids was examined using FTIR spectra. The extracted lipid was transesterified to produce biodiesel vig meth-
anolic-HS04 catalysis. The renewable biodiesel obtained was evaluated using FTIR and 'H NMR spectra. The
transformation efficiency of the lipid of C. sorokiniana in biodiesel was calculated as ~81%, This research oflers
the incentive in lipid biosynthesis in microalgae cells using pyrene for the production of renewable and sus-
tainable ecological biofuels along with bioremediation of pyrene.

\
1. Introduction

Polycyclic aromatic hydrocarbon (PAH) contaminations emanate i.n
sediments and aquatic bodies as a result of natural or anthropogenic
activities in urbanized environments. It possesses lower biodegrad-
ability and higher persistence _ B - ;
Prersnath ¢ '17). PAH is associated with pyrolysis and incomplete
combustion of organic elements of fossils fuels such as coal, oils, as we‘“
as woods (Mengajan 15 Krawal /). The aquatic
ecosystem has been susceptible to the accumulation of PAH polluta.nts
from sewage, atmospheric deposition, and hydrocarbon  spills.

** Corresponding author.

* Corresponding author. Department of Life Sciences, Graphic Era (DCE:,:T :; B:VU?H'PI'KI‘IH. Dehradun, Uttarakhand, 2
-0, Vlaskin).
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Specifically, PAHs have been identified as general causes of the deteri-
oration of aquatic ¢cosystems and pose a serious threat to human health
and the environment ( oI L g "

Agusti, 2020). PAH and its degradation intermediates have the potential
to generate toxic, mutagenic, carcinogenic, and teratogen effects in
fishes and humans ( ). The effect of PAH on fish health
has been a subjecy of increasing attention in many countries. Moreover,
the removal and transformation 0f PAH have been considered by various
approaches, including solvent extraction, thermal destruction, photo-
catalytic remediation, chemical remediation, phytoremediation, ete, in
which chemical and biological remediation has been preferred due 10

48002, India
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Abstract

Waste material generated from food sources contributes a significant percentage of the waste
generated worldwide. However, it is believed that about two-thirds of food is wasted globally.
Anaerobic digestion methods have established important prospects in the field of food waste
treatment. Obviously, it can produce significant amounts of energy and can remove a significant
proportion of the organics. Microalgae represent a promising option for recycling waste nutrients
from different types of food waste that can reduce the cost of producing different value-added
products. The process of cultivating microalgae in anaerobic digestate from food waste fulfills the
two objectives of environmental policy, i.e., treatment and recovery. This review focuses on the
cultivation of microalgae in wastewater from the anaerobic digestate of food waste and the
extraction of different value-added products from the biomass of microalgae.
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Abstract

Microalgae have been the subject of recent research as a sustainable feedstock for the large-scale
production of metabolites for commercial purposes. This study presents a green bio-remediation approach
towards heavy metal contaminations and biomass production for biofuels in microalgae metabolomics and
lipidomics approaches. Two novel microalgae, Chlorosarcinopsis bastropiensis and Polyedriopsis spinulosa,

‘ were isolated during the study and subjected to Pb(Il) and Cd(ll) pollutants. The isolated microalgae strains
have shown a varied behavior towards cell growth, pigment accumulation, and lipids profiles during the
impact of short-term (96h) and long-term (14 d) heavy metal tolerance. Cell viability and 1Csq value
(397.75mg/L for C bastropiensis and 490.16mg/L for P. spinulosa) have indicated higher tolerance towards
Pb(Il) in both microalgae. FTIR analysis of microalgal biomass has revealed insignificant differences during
long and short-term heavy metal toxicity, clearly indicating the bio-tolerance for Pb(1l) and Cd(I1) in both
microalgae. Principal component analysis has revealed the expression of metabolites (such as glycine,
proline, valine, isoleucine, linoleic acid, glucose, sucrose, etc.) under heavy metal stress, 'H NMR analysis
has demonstrated the prominent expression of metabolites under heavy metal stress. ICP-MS-based studies
do not reflect the correlation between cellular tolerance and bioaccumulation of each heavy metal by both
microalgae. Lipidomics based on 'H NMR has revealed an increase in unsaturated fatty acids under the
impact of heavy metals. Therefore, this study offers a sustainable bioremediation technique for heavy metal
contaminants and biomass production with significant enhancement of metabolies and lipid components
for biofuels and/-or other commercial applications.
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Implications of bacterial multi-metal tolerance for mitigation of heavy metal pollutants from wastewater
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This study presents the determination of multiple heavy metal tolerance in bacteria and its efficacy in bioremediation of heavy metal pollutants from

ICI . . - '_'data revealed that the selected bacterial isolates were quite e

nents clearly indicate that bacteria can effe

ds: Heavy metal tole

B
1. INTRODUCTION

’. ‘Heavy metal pollution is an alarming environmental concern
endering the aquatic environments unsuitable for life. Rapid
trialization and the uncontrolled discharge of industrial
is leading to the inherent persistence and bioaccumulation
metal pollutants in different ecosystems. The toxicity of

of .
metals even at very low concentrations is well known to

the heavy _ :
ﬁious health issues and diseases in all forms of life

cause

an et al., 2019; Rani et al., 2015).
e expansions in environmental biotechnology have
{ bacterial bioremediation to be the most promising
the treatment of contaminated wastewaters. However

the of the strategy lies in the selection of a suitable
of an effective

al candidate as well as the development
m according to the presented conditions (Verma and
1 i iati i i i le of
Kuila 9). Bioremediation using microorganisms capab
L m polluted  environments and capable of

i on/bioaccumulation of heavy metals are now being
al., 2018; Kapahi and

(7

ad for wastewater treatments (Igiri et

a, 2019)-
ria are among the most abundant microorganisms that

d tolerances to the diverse types of heavy metals

wvas recorded for Cd. Lower reductions for As were recorded i.e., up to 29%.
s ively. The results indicate that the efficiency of a particular bacterium in removing different
s, Also, the potential in removing a particular heavy metal by the different bacteria also varies. The statistical analy.
ctively remove heavy metals from industrial wastewaters under laboratory conditions.

tals environment in minimal media. The

mg’. The objectives involved analyses of heavy metals (Cd, As Hg, Cu and Co) using ICPMS in industrial wastewater samples. This was

by the isolation of bacteria tolerant to heavy metals and in vitro adaptation for discrete heavy me
fficient in mitigation of the pollutant heavy metals. A reduction of approximately

Reductions upto 45%, 53% and 57 % were recorded for Hg, Co and
heavy metals from the same wastewater sample
ses of the bioremediation

rance; ICPMS; Maximum Tolerable Concentration (MTC), Bioremediation; multi metal tolerance; Microbial

(Chen et al, 2019; Yetunde Mutiat et al.,, 2018). Different
bacterial species have evolved and adopted different molecular
mechanisms to resist the heavy metal contaminants persisting in
different environments. The genetic determinants of heavy metal
resistances in bacteria have been found on both chromosomes and
plasmids (Nanda et al., 2019). The bacterial cell wall has a
significant  contribution in  heavy biosorption
/bioaccumulation as it is the first cellular structure that interacts
directly with the metal ions. Bacterial cell walls are structured
with several functional groups e.g. amine gp., hydroxyl gp., and
carboxyl gp. that allow them to be efficient biosorbents for metal
cations (Rani and Goyal, 2009; Vijayaraghavan, K and Yun, 2007;
Kang et al., 2007). The origin of a bacterial population determines
a significant role in the successful development and application of
a bacterial biosorption technology (Kamala-Kannan and Lee,
2008).

In view of the degradative capacity of indigenous microbes
the present study was planned to develop a better understanding f’f
the bacterial diversity which exists in natuie te deal with toxie
heavy metals such as Cadmium (Cd), Arseni® (As) Mercury (Hg).
Copper (Cu), Cobalt (Co). These bacteria the common

metal

37

gy
“Jg.
3 .



‘ﬁ‘u sl S e o et S e AR M R st b
J.lio.lnnovrofa) pP: 728 740, 2021 |ISSN 2277-8330 (Electronic) Deepti & Monika

hittps://doi.org/10.46344/JBINO.2021.v10i03.02

DECOLORIZATION OF DYES DIRECT RED 31 (DR 31); DIRECT BLUE 71 (DB 71) AND DIRECT
BLACK 19 (DB 19) BY NEWLY ISOLATED Bacillus sp. DM1 /
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®. : ABSTRACT

In this study, the decolorization potential of novel Bacillus sp. DMI isolated from textile
| a{ﬂuenis was evaluated. Decolorization of direct red 31 dye was 89% (% 1 .20); direct blue
‘dye was 90% (+ 0.84) and direct black 19 dye was 81% (+ 0.39) after 24 hours at 100
om concentration. It took 48 hours for neariy complete decolorization of red and blue
Hyes and 72 hours for black dye. Dexirose showed 97% (+ 0.91) decolorization of blue dye,
Sucrose 95% (£ 1.11) decolonzohon of black dye and lactose 98% (+ 1.35) decolorization of
dye. Yeast extract showed 94% (+ 0.80) and 97% (+ 0.43) decolorization of black and
d dye respectively, whereas sodium nitrate showed 95% (+ 0. 73) decolorization of blue
dye. pH 7 and temperature 35°C was found optimum for decolorization of the dyes. 7%
| inoculum size for red and blue dye and 8% for black dye were optimum.
"'-’s:-’bi:(_gywords: Bacillus sp., Bioremediation, Direct black, Direct blue, Direct red, Effluent treatment
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ABSTRACT

; _"tofol of 100 spice samples were investigated for the detection and enumeration of total
erobic mesophilic bacteria, thermotolerant coliforms  (TC), Bacillus cereus,
phylococcus aureus and Salmonella spp. All enumerations were performed according

:the International Commission on Microbiological Specifications for Foods (ICMSF). For

total aerobic mesophilic bacteria counted 15% samples were acceptable, 80% were
marginal quality and 5% did not show any mesophilic count. 21% samples did not show
ny TC, é6% samples were acceptable whereas 13% were found unacceptable
~cording to the limif set by ICMSF. Out of the total, 31%,'89% and 50% samples showed
simonella spp.. B. cereus and Sfaphyloéoccus aureus confamination respectively.
echanical drying, cleaning. microbiological reduction treatment, iradiation, should be
‘ plied to spices fo reduce microbial load and improve the safety of spices.

salmonella spp., Staphylococcus aureus,

eywords: Bacillus cereus, Mesophiles,
" Thermotolerant coliforms
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Physiological Performances of Cluster Bean
Varieties in eCO, Concentration under Free Air

Concentration Enrichment System.
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Eight Cluster bean (C) cultivars 1066, 936, 1031, 986, 1002, 471, 1033, 197 were grown in pots experiment
and were screened for physiological performances under elevated C( ), [e]CO,| = 550£20ppm| and ambient
CO, [a]CO | = 420420 ppm] for their better adaptative strategies under Free Air Carbon dioxide Enrichment
(FACE). Among eight cultivars plant height, plant fresh wi., dry wi. were found to increased and aflected
signilicantly under ¢[CO,] and were reported highest in 936 (+42.12), 197 (+11.31), 936 (+2.35) and lowest in
1033 (+16.27}, 1033 (+4.28), 1033 (+0.77) plant varicties respectively. Among yield parameters seed no./pod,
seed/plantand sced weight were estimated and were also found affected significantly, increased and were estimated
highest in 1066 (+6.7), 1066 (+91.2), 1066 (+4.90) to lowest in 936 (+3.2), 471 (+20.8), 197 (+2.50) respectively.
Total Chlorophyll almost doubles, affected significantly being highestin 986 (+136.05) and leastin 197 (+53.13)
Physiological parameters includes Photosynthetic rate, Stomatal Conductance, Transpiration, Vapour pressure
density, Water use efficiency, Internal CO, were also found significantly affected and were highest in 1066
(+29.4), 197 (+0.195). 1002 (+9.55), 1022 (+10.90). 936 (+25.4), 1066 (+392) and lowest in 986 (+19.2). 1033
(+0.19), 936 (+6.60), 1033 (+5.4), 1033 (+18.2), 1033 (+302). Among all cultivars on an average overall 1066
and 1002 Cyamopsis varieties were found to be showing higher yield, enhanced ('hlornphyll content, higher
photosynthetic rate. Thus it can be inferred that higher synthesis of chlorophyll concentration promotes higher

photosynthetic rate which is the chief cause ol increased lealarca and higher carbon dioxide fixation

algrowing

regions of plants. Increased lealarea and higher carbon dioxide fixation promote increased yield parameters in

1066 and 1002 thus both varicties were depicting belte

r adaptive potential under e|CO, | and can serve as a

boon to grow under e|C( )_,I and enhanced future food security in India.

Keywords : ¢[CO |, a|CO |, FACE

INTRODUCTION

Global clmate changes are the challenges for future
plant physiologist and plant biologist. It comprises of high
temperature, rising CO, emission, rising ozone cppcentrahon,
drought stress, high precipitation rate etc.A Emplrmal records
justifies that foremost among them is rising atmospheric
carbon dioxide that is uniquely uniform globally, contributes
highly in global climate ch_anges apd stimulates
photosynthosis, biomass and yield of major staple food

crops.
Cluster bean or guar bean (Cyamopsis tetragonoloba)

is a major annual, summer legume, industrial crop cultivated
in Indian field, contributing about 80% of world production

due to its rich galactomannan content in seed endosperm
and as a fodder (by product) for animal feeding. Guar is
extensively drought tolerant, nitrogen fixation ability by its
symbiosis bacterial association. thus cultivated for crop
rotation and as valuable cash crop of the world. Infact its
valuable nature lies in ils seed endosperm comprising of
rich source of Galactomannan-1,2 (Guaran), a reserve
polysaccharide comprising mannose backbone with
galactose side groups branching networks.

Guar is a major kharif cro
geographic area from Haryana to
estimated guar production is 55.81,216 heclare in 2015-2016
of which Rajasthan contributed 47 86,781 heclare field and
rest by Punjab, Haryana and Gujarat. Thus, keeping all this
features in mind guar production should be speeded up 10

P. covering growing belt
Gujarat in west. The total
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ABSTRACT

Wﬂ%mmmnﬂhmﬂthdMMWlmmdmk&Im

m&mummuhmmmmnwwman&uﬁmmnmmmmmu
mw“mmmnmwmm R was assued thet the inhetitarts on average adlect Fusiwaod for about 180 deysyear.
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Seicaiiarn chob

agiauture fiekd Totdl dyy fodder consurpion wes found mesémumibar
Iy'dayhasshdd

1. INTRODUCTION -

The Himalayan landscape comprises forests and pastures where
agriculture and other land uses are distributed as patches. The economy
is agrarian. Which is still at the subsistence level. A typical hil village is
characterized by agriculture as the main occupation and dependence on
forest for daily fuel and fodder requirements [1). The majority of
inhabitants are, thus, engaged in agriculture. The agricullure patiem in
this region is very complex. Terraced slopes cover about 80% of the hil
agricultural land and are completely dependent on the rain. The
remaining 20% area lies in the valleys and plains and is imigated.
Agriculture of the region is interfinked with farming, animal husbandry,
and natural resources [2,3].

Fuelwood is the primary resource collected from the nearby
forest by the rural population in Garhwal Himalaya. In valley zone 55 to
65 percent, in lower Himalaya belt 78 lo 84 percent and higher Himalaya
belt 84 to 98 percent of the rural population depends upon Fuelwood for
their energy requirements [4). One common feature is that the collection
of Fuelwood and fodder from the forest is the responsibility of women
and they have lo wak a long distance for collection. This has an
undesirable impact on home life and particularly the care of the children
in addition fo the continued destruction of forests in the neighborhood

N In the Garhwal part of Himalaya, most of the fotal human
population is rural and because of geographical inaccessibility, it has
very low connectivity with other areas of the country [6]. This
inaccessibility of the area and deprived socio-economic status of locals
are responsible for the total dependence of local inhabitants on nearby
fores! areas for their Fuelwood and fodder demands [7,8]. The rising
mhmpogenicpmssumolhunammddhhmmm
become a serious problem for their sustainability as they are the main
source of timber, fuelwood, fodder, and other non-imber forest
producls.

Among the natural resources of Utlarakhand, forests are the
most important, both economically and environmentally [9]. Due lo the

https://rabm.scholasticahg.com

9,620 + 2634 ky'dawhousehald from the forest and 7.046 + 2642

collection of a huge amount of firewood, forests near the villages are -
subjected to rapid degradation and overexploitation. A very smal fraction
of firewood comes from the agriculture fields [10).

1.1, STUDY AREA

This district falls partly in the Gangetic plains and a major part in the
Himalayan. The Pauri Garhwal district situated between 29° 45' to
30™5 Latitude and 78" 24' 1o 79* 23 E Longitude. The three villages
viz. Ghandalu, Kyar, and Khaira of the Weslern Nayar Watershed in
district Pauri Garhwal were selected for the study. The village Ghandalu
{Altitude: 1700m) lies in the micro watershed Kandul in Dwarikhal Block.
The village Khaira (Location: ARitude: 900m) lies in the micro watershed
Bisgaddikhal in Jaiharikhal Block (Figure 1).

2 MATERIALS AND METHODS
Tm»:b-eomicsmdyishasedonheme'thMsusm
hhrdmolpenpleoldﬂleruﬂagegrammdgendarandﬁm
Questionnaires. N also involved the approach of Participatory Rural
Appraisal (PRA) by interaction with vilagers, understanding them, and
leaming from um.ThequanMyufFudwondaﬂbddermm
mosﬁmaiadbrlheweigmsumwmhod.TheFuehoodwasw
lﬂhﬂmﬂiekﬂdlenhbeb\nimdwasweighadagahaﬂerﬂm
lo determine the achial Fuelwood consumplion. The average
consumption per day was calculated according to family size viz. 1-5, 6
7,and more than B persons in a family. Similarly, the fodder was wei

mdlaninanmimdshdwrmdwaswughed' in after 24 hours
find the actual fodder consumpiion, o .

3. RESULTS

3.1. FUELWOODY FUEL CONSUMPTION

Vol. 7, 1ss. 1, 2021, ID: 9800009
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ABSTRACT

Different levels of Nitrogen and phosphorus fertilizers were applied in combination with a low and
suitable dose of nitrogen to observe the Nitrogenase activity in the nodules of Albizia lebbeck plants under
pot culture condition in the nursery. The maximum number of nodules per plant was recorded in the
month of September. The highest number of nodules per plant was recorded in N 40 + P 100 kg/ha
treatment during September and the lowest value in the control treatment. The nodular nitrogenase
activity was recorded from July to September and further followed a decline until December. With the
onset of spring, nitrogenase activity increased with the formation of new nodules from March onwards. In
nitrogenase activity a large and small peak was recorded in the month of September and April/May
respectively. N40+P100 treated plants performed best over others in respect of nodular nitrogen activity.
No activity was observed from December to February. On the basis of relative comparison of different
doses of nitrogen and phosphorus on individual plants, it was observed that in most of the treatments low
nitrogen and phosphorus doses i.e., N40+P100 showed comparatively higher biomass compared to higher
doses. The best results were recorded in N40 + P100 Kg/h treatments.

Keywords: Nitrogenase, Nodule, Nitrogen & Phosphorus Fertilizer

INTRODUCTION

A continuous tree growth depends upon the availability and maintenance of nitrogen pool and its efficient
use. Nitrogen is generally known as an important element, center to plant growth, because of its role in
the metabolism of various vital substances viz. Proteins, amino acid, nucleic acids, vitamins and other
growth regulating substances. Nitrogen fixation is the major route by which gaseous nitrogen is
introduced into the ecosystem and the ability to camry out this process is confined to certain groups of
micro organisms (Dalton, 1980). Total Global biological nitrogen fixation is approximately 17.2 X 107
tons/year. This figure is approximately three times that of industrially fixed N, which clearly demonstrates
the significance of biological nitrogen fixation in the biomass production and natural cycle (Ishizuka
1992). The relative contribution of symbiotic or associative nitrogen fixing system to the total global le\rci
has been assessed to be in the order of 70% symbiotic as compared to 30% in non-symbiotic nitrogen
fixing systems (Paul, 1988).

Nitrogen is a key element required for plant growth. The symptoms of soil N deficiency ranges from poor

yield to crop failure. Traditionally, soil N deficiency has been addressed by applying fertilizers. It is well-

. recognized fact that the nitrogenous fertilizers have been largely responsible for the enhancement of grain
. production after Second World War and subsequently for the success of the Green Revolution in Asia

~ Although, the possible benefits that can be realized by the application of fertilizer as a basal dose have no-t
. been fully appreciated in indigenous species (Mishra and Chauhan, 1997). However, there is stil| a wide

gap in fertilizer consumption per unit area of land between the developing and developed countries

(Danso, 1992).

- Low fertility is one of the major problems in establishing vegetation on the degraded barren land. Since

nitrogen is generally deficient in these soils therefore, the reforestation can

y 3 . . ; . o L be accomplished either
increasing the input or using such species which can utilize atmospheric nitrogen apart from soil nitrogen
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Abstract

ﬂendroca!amus strictus (Roxb.) Nees has started flowering and synchronous flowering can be observed in the hillslopes
and roadside of Mussoorie and vicinity areas. The synchronous flowering of D. strictus was observed in few locations

along hillslopes of Mussoorie - Dehradun roadway. The GPS locations of the site are 30024'55' N and 7804'41'E,
30024'52" N and 7804'43" E and 30024'49” and 7804'43” E at an elevation of around 1130 msl. The bamhoo clumps
were overladen with flowers showing synchronous flowering.

Keywords: Bamboo flowering; Monocarpic; Flowering cycle; Remote sensing; Germplasm Bank

1. Introduction

Dendrocalamus strictus (Roxb.) Nees is one of the most im
total bamboo area in India. D. strictus is one of the import
found in deciduous forests along hill slopes, ravines, and a
has started flowering and synchronous flowering can b
vicinity areas. It is a significant phenomenon depicting m

portant bamboo species and contributing about 53% of the
ant bamboo species in Uttarakhand and dominantly found in
lluvial plains of north and central India. Recently, this species
e observed in the hillslopes and roadside of Mussoorie and
onocarpic flowering where the plant dies after flowering.

Bamboo flowering is an intriguing botanical phenomenon for botanists and foresters
flowering intervals are still unclear. D. strictus shows gregarious or sporadic flowe
years. The inflorescence in this species is a large branching panicle with florets in heads. Fertile florets are intermixed
with smaller sterile ones. There are six stamens. The ovary is stipitate and turbinate. The style is long, and the stigma is
bifid and plumose. D. strictus is anemophilous (1). Flowering occurs when bamboo reaches its maturity stage, i.e. the

flowering cycle. After flowering, irrespective of culm and rhizome ages, the clump dies within few months. The
synchronous flowering of D. strictus was observed in few locations alon

g hillslopes of Mussoorie - Dehradun roadway.
The flowering started in the month of February -March and can be still o i i ;

are :0024'55' N and 7804'41'E, 30024'52" N and 7804'43" E and 3002

1130 msl. The bamboo clumps were overladen with flowers showing s

and the reasons behind the long
ring with flowering cycle of 25-45

449" and 7804'43" E at an elevation of

around
ynchronous flowering (Fig. 1-4).

There are various reports of synchronous or gregarious flowering of different bamboo s
but there are few reports of synchronous bamboo flowering in Uttarakhand, Earlier i
strictus flowered in the foothills of Nainital district in Ramnagar forest division of Kun
year, 2019-2020, Ringal flowering was observed in Mussoorie and adjacent
gregarious flowering in D, strictus was reported by (2,3).

pecies in different parts of India,
n the year 2015, Dendrocalamus
10N zone in Uttarakhand. In the
areas. In the past, there were few reports ot
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A ct

T reviews the recent activities of Open Source
Software (OSS) adoptions by governments, education
sectors, and businesses in India. It looks at their
motivation and focuses on the selected developments of
0SS. Typical applications will be discussed as well as

consequences from using OSS.

Keywords: Open Source Software, Applications,
Businesses, Operating System, India
1. Introduction

Synonymous concepts are also treated as Open Source
Software (OSS), Free Software, Free Open Source
Software (FOSS), and Free/Libre Open Source
Software (FLOSS) [1]. However, we can clearly say
t/@h they are very unique when we look at their
corresponding licensing terms. Usually, free software is
licenced under the GNU General Public License (GPL),
while OSS may use either the GPL or any other licence
(hat requires software that may not be free to be
integrated [2]. In order to distinguish between the two
separate versions and maintain the specific sense of free
soﬁwarefFOSSfFLOSS, it is also more fitting to refer to
FOSS or FLOSS rather of the more common word ‘open
source’. We would like to note that, if possible, we used
terminology unique to either free software or OSS in
this paper where such distinction is needed.

As most OSS is open to access and change without
costs, many, including  government,
and non-profits, are desirable for use. It
to determine or pick the correct 0SS,

licence
corporations,

caanh“d

'U'“".lﬂ-ﬁﬂ'-lﬂil ARY - 0%y
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oy A%

Email:

though. The overwhelming range of accessible OSS
programs is one of the specific difficulties of assessing
0SS. On a free hosting platform like Sourcekorge.net,
anybody can build an OSS project. This weak entry
threshold suggests that many development designs for
0SS are quite insensitive (3). Another problem is that
there is very no evidence of 0SS programs (4). It can
be hard to calculate the product range of an 0SS without
detailed justification and user instructions that typically
accompany professional applications.

The main benefits offered are the balance of the
complexities of testing OSS software. The best benefit
is that for research, the operating system is accessible,
which is crucial in deciding if the programme is of good
performance and is sustainable. Another benefit is that
many OSS programs have public key sectors o their
problem monitoring system, which may provide useful
insight into how rapidly the project is growing, when
bugs are detected and corrected, and how long 1t takes
to solve problems.

It can be very difficult to pick the right OSS for a
particular issue or a series of specifications. Any of the
problems are due to the fact that there is no commonly
agreed set of standards to be used in appraisal, and that
many OSS programs are primarily designed to resolve
a specific issue. The appraisal is also always carried out
in an ad hoc fashion, using whatever parameters are
applicable to the analysts. [5]. This style of
methodology leads to assessments that are not formal of
consistent within or within organizations and are not
reproducible, which may slow down the progress of |
projects in turn. Another recognized concern 15 that,
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1 | INTRODUCTION

Abstract

Present project involves the formula development by way of standardization for
vegan meat through Central Composite Rotatable Design (CCRD) of Response Surface
Methodology (RSM) of Design Expert 12 (DX-12). Soya chunks, alfalfa sprouts, and
wheat flour were used as base ingredients. Preliminary experimental screening to fix
the levels of these base ingredients were the basis to work ahead for formula refin-
ing through numerical optimization by way of RSM. The optimization tactics were
revealed against a given set of responses viz; physico-chemical (polyphenol, % crude
protein) and sensory properties (mouthfeel and texture, color and appearance and
overall acceptability) as dependent variable. Obtained product with (75.35%) soya,
(1.25%) alfalfa, and (22.73%) wheat flour were evaluated for their crude protein,
fiber, polyphenol, antioxidant level, water holding capacity, hardness, chewiness, and
springiness as 26.13,7.88,0.52, 7.03, 3.962%, 1500 g, 2812 g, and 0.60 g, respectively.

Practical applications

Vegan meat analogue obtained herewith is also competitive inits sensory preferences
inalongwith embedded high protein, elevated fiber and antioxidant potential features
too. Fortified alfalfa seeds boost it with meaty flavor thus proven to be competitive
among commercial demand. Least fat utilization put it in another healthier trait owe
to be a better option for obese and calorie conscious patients. Thus in nutshell, stated
combination was ideal in terms of textural and sensory attributes as meat mimic.

meat, plant-based meat alternatives) and novel protein substitutions
(like algae) receive increasing attention and are in trend nowadays

Meat is the source of premier quality protein consisting of all es-

* sential amino acids in it, needed for healthy growth of an individual.

Beside its healthily attributes, it also works to impart characteris-
tic functional properties in food which cannot be mimicked by any
other means (Xiong, 2005). Despite its adoption as a human diet, it
is one of the major drivers of global environmental change in terms
to reduce greenhouse gas emissions, Ial;\d and water pollution, an-
imal cruelty, and outbreaks minimization (corona virus, swine flu,
and bird flu). Furthermore, elevated demand of foods through higher
consumption pattern hit it globally with hike in purchase prices. In
contrast with all this, novel alternatives viz; meat proxies (cultured

(Van der Weele et al., 2019). A tremendous rise in the development
of meat analogue with simulated sensory and nutritional distinctive-
ness is the way to have a healthy life.

Vegan meat is also known as meat analogue, faux meat, mock
meat, or imitation meat which is a plant-based product resembling
or corresponding to the aesthetic qualities and/or chemical charac-
teristics of a specific kind of meat. Simply, it is defined as one which
completely excludes food from an animal origin. Plant based pro-
teins are cheap and a substitute for animal protein that eliminates
the risk of transferring food-borne zoonotic diseases. Another sig-

nificant reason for developing vegan meat s the vast exploitation
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: ABSTRACT

Mucuna pruriens, an essential remedial plant growing ir the bushes, hedges and dry deciduous
forests throughout India.lt is thoroughly used in traditional homoeopathic medicine system of India
for the treatment of male virility and neurological diseases. It is documented that M. pruriens
comprises L-3,4-dihydroxy phenylalanine (L-DOPA) a neurotransmitter precursor, used for the
cure of Parkinsons disease. Although all plant parts such as leaf, stem, seed and root of Mucuna
have been promulgating to possess medicinal properties and these properties has been evaluated in
various contexts, comprising for its aphrodisiac, anti-epileptic, antivenom, anti-diabetic, anti-
neoplastic and anti-microbial activities.Traditional techniques of propagation of this plant are
restricted to seedstherefore germination rate and viability of seeds are very poorand also constitute
problems because of allergic characteristics that give rise uncurbed itching, the contemporary
methods of asexual propagation are Micropropagation that has manifest to be advantageous for in
vitro propagation for Mucuna pruriens for commercial utilization of valuable plant-derived
drugs.Seeds restrain a wide range of phytochemical elemexts such as alkaloids, glycosides, saponins,
reducing sugars, and tannins, which lay out a path to explore it for its wider applications. In this
review process of micropropagation and phytochemical properties of M. pruriens are summarized.

Keywords: Mucuna pruriens; aphrodisiac; Parkinsons disease, anti-epileptic.
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1 | INTRODUCTION

| Rajan Swami’

Abstract
Star fruit (Averrhoacarambola) persist functional compounds therefore pre-
sent investigation aims at the utilization of Star fruit to improve the nutritional
value of beer, Beers were prepared by fortification of star fruit juice at 5.0%, 7.0%,
and 10% level and compared with control. The prepared beers were assayed for prox-
imate, physicochemical, bioactive, and sensory properties. The juice addition had a
nonsignificant (p < .05) effect on density and specific gravity whereas, total soluble
solids increased and pH, alcohol, and carbon dioxide content decreased. A significant
(p < .05) increment was observed in total phenolic content and antioxidant activity. In
total, 10% star fruit fortified beer showed the highest overall acceptability. FTIR
spectroscopy was used to identify the functional bonds in beer samples. The high-
est peak of alcohol groups was observed in the control sample, which decreased as
the juice level increased. Hence, star fruit acts as a valuable fortification compound
for preparing beer with high nutritional value and improved sensory characteristics.
Highlights: 1.  The present investigation is a laboratory laden approach to optimize
the process parameters and formulation proportion for the production of fruit
beer
2. The selection of star fruit is advantageous here to have fruit-flavored beer induced
with health attributes
Novelty impact statement: Beer itself is a good source of antioxidants, due to fer-
mentation the bioavailability of nutrients gets increased. With the addition of star
fruit juice, the alcohol and carbon dioxide content decreased. On fortification of beer
with star fruit, its nutritional and sensory properties will get enhanced as star fruit is
rich in antioxidants and polyphenols, therefore it can serve as a therapeutic beverage
to elderly people.

(such as phosphorus, calcium, magnesium, and potassium) and B

complex vitamins (Zhao & Zhao, 2012). Various studies reported that

Globally, beer is the most consumed alcoholic beverage and is tradi- the consumption of beer (up to 400 m| per day for men and 200 ml
tionally prepared from barley malt, yeast, hops, and water (Pires & per day for women) reduces the occurrence of cardiovascular dis-
Brényik, 2015). Since ancient times, beer is well known for its nutri-  eases and maintains cholesterol and glucose metabolism in the body
tional and medicinal value and contains a good amount of minerals (Giacosa et al., 2016)

- e
J Food Process Preserv. 2021,00:e15838. wileyonlinelibrary.com/journal/jfpp © 2021 Wiley Periodicals e | rord

htlpii”dd'“u10 1111/jtpp.15838

| e



L TR S T W Nl

Research & Reviews: Journal of Dairy Science and

Technology

HOME ABOUT LOGIN
ARCHIVES

REGISTER SEARCH CURRENT
AUTHOR GUIDELINES REFERENCING

PATTERN SAMPLE RESEARCH PAPER PUBLICATION MANAGEMENT TEAM

EDITORIAL BOARD PUBLICATION ETHICS & MALPRACTICE STATEMENT

ANNOUNCEMENTS

Journal Help

SUBSCRIPTION

Login to verify
subscription

Home > Vol 9, No 2-3 (2020) > Yadav USER

) Open Access 1] Subscription or Fee Access vsername
Password l

. . . : (_] Remember me

Strain Improvement of Lactobacillus casei Strain [Login]

Shirota for Production of Bacteriocin and Its

Utilization as a Biopreservative LONTENT

Gaurav Yadav, Gauri Singh, Ashok Singh, Pankaj Bhatt Search

1

Search Scope
Abstract ﬁll—_—gT
Food is a great concern for humans as well as for animals; also because as we buy
vegetables and fruits from the market and after some days with or without refrigeration, Browse
they start getting spoiled. To minimize the spoilage and make them preserve for a long « By lssue
period, we did this research on preservation of vegetables and fruits using lactobacillus + By Author
casei isolated from the Yakult and testing in vitro against spoilage causing bacteria and « By Title
fungi, which was isolated from the spoiled fruit and vegetables. Induced mutation, i.e. + Other Journals

physical mutation and chemical mutation (Ethidium bromide and Acrylamide mutation)
were performed on the lactobacillus case with different chemicals and different time

exposure to increase bacteriocin productivity. In 30 min of UV exposure, best results FONT SIZE
were obtained (zone size 32 mm) and 60 pl (5 min exposure zone size 17.5 mm) of EtBr
and Acrylamide (zone size 25 mm) give the best zone of inhibition against spoilage
causing microorganisms.
INFORMATION

« For Readers
« For Authors
Keywords = i st

Biopreservation, Ethidium bromide, Physical mutation, Bacteriocin
CURRENT ISSUE

Full Text: .

pOF 3] el )

References

veer Pal Singh. Recent Approaches in Food Bio-Preservation: A Review. Open Vet ).
2018; 8(1): 104-111p.

Johan S, Jesper M. Antifungal Lactic Acid Bacteria as Biopreservatives. Trends Food Sci
Tech. 2005; 16(1-3): 70-78p.

De Vuyst L, Moreno MF, Revets H. Screening for Enterocins and Detection of Hemolysin
and Vancomycin Resistance in Enterococci of Different Origins. Int J Food Microbiol.
2003; B4(3): 299-318p.

perez RH, Zendo T, Sonomoto K. Novel Bacteriocins from Lactic Acid Bacteria (LAB):
Various Structures and Applications. Micrab Cell Fact. 2014; 13(Suppl 1): S3p.

Silva CCG, Silva SPM, Ribeiro SC. Application of Bacteriocins and Protective Cultures in
Dairy Food Preservation. Front Microbiol. 2018; 9: 594p.

Riley MA. Bacteriocin Mediated Competitive Interactions of Bacterial Populations and
Communities in Prokaryotic Antimicrobial Peptides. London, UK: Springer; 2011; 13-
26p.

savadogo A, Ouattara CAT, Bassole IHN, Traore SA. Bacteriocins and Lactic Acid
Bacteria: A Mini Review. Afr ) Biotechnol. 2006; 5(9): 678-683p.

Turovskiy Y, Kashtanov D, Paskhover B, Chikindas ML. Quorum Sensing: Fact, Fiction,
and Everything in between. Adv App Microbiol. 2007; 62(1): 191-234p.

Da Costa RJ, Voloski FLS, Mondadori RG, Duval EH, Fiorentini AM. Preservation of Meat
products with Bacteriocins Produced by Lactic Acid Bacteria Isolated from Meat. ) Food %
Qual. 2019; 1-12p. doi:10.1155/2019/4726510 i



)

European Journal of Molecular & Clinical Medicine

ISSN 2515-8260 Volume 08, Issue 03, 2021

TITLE: CINNAMON: A CLINICAL APPROACH AS
MULTIFARIOUS NATURAL REMEDY WITH
ABSOLUTE IMMUNITY

Shefali Arora®, Mahak Gusain®, Ravi Gunupuru®, Rohit Kaushik®, Pushpendu Sinha”
and Deepak Kumar*
a*Department of Chemistry, University of Petroleum and Energy Studies, Dehradun,(UK)
India
b Department of Chemical Engineering, University of Petroleum and Energy Studies,
Dehradun,(UK)
¢ Dolphin(PG) Institute of Biomedical and Natural Sciences, Dehradun (UK), India
*Corresponding Author’s Address: Energy Acres, PO Bidholi, Via Prem Nagar, Dehradun-
248007 (Uttarakhand), India

Ph.: +91-135-2102549; Fax: +91-135-2776095; Email id: shefali.arora@ddn.upes.ac.in

ABSTRACT

Plants are the oxygen support for our planet and all living things. They can be considered
as “mothers of medicine”. As mothers take care of a child, Plants do the same for all
human beings and animals. Medicinal plants have therapeutic properties that produce a
beneficial pharmacological effect on the animal and human body. In recent years plants
are surveyed as new drugs and gain attention to the discovery of new bioactive compounds.
Hippocrates quoted “Let thy food be thy medicine, and thy medicine shall be thy food”.
The flavor, aroma, taste, and nutritional properties make the Cinnamon offers a wide
range of health benefits. The present study explores the connection between the Cinnamon
plant and medicine, our food, modern science.

Keywords: Cinnamon, essential oil (EO), Cinnamaldehyde, COVID-19.

Introduction

Cinnamon is an ancient spice, belonging to the family Lauracea. It comes from the bark of
Cinnamomum genus. It is native to Sri Lanka, Mayanmar, Malabar Cost of India, South
America, Carribbean, Southest Asia and the West Indies (Pie et al., 2014). People have been
used this spice since 2000BC in Ancient Egypt. In Egypt, it was more valuable than gold and
was sought for religious and embalming purposes. Ancient Hebrews used Cinnamon in
religious ceremonies and in the preparation of holy anointing oil as mentioned in the Bible.
Cinnamon commonly known as ‘Dalchini’ and in Sanskrit “Twak’. Its tree is scattered all
over the world and around 250 species have been identified. The Cinnamon tree is small
evergreen tree and grows in moist well drained soil with aromatic bark of 6-8 m in height and
rarely reaches more than 15 meter. Its leaves arc commonly known as ‘Tejpatra’. Cinnamon
has quite popular as a healing agent. The dry inner bark of a cinnamon spice is brown in
colour with delicately fragrant aroma and a warm sweet flavour. Its bark is used as culinary
spice. Dalchini is made by cutting the stems of cinnamon trees and its inner bark is extracted
and the woody parts was removed. When the woody parts dries, it converted in strips that curl
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INTRODUCTION

The “green” synthesis of metallic nanoparticles has received
increasing attention due to the development of eco-friendly
technology in material science. Preparation of nanoparticles
via chemical procedure also produces a very high amount of
hazardous by-products so the investigation of new chemical
and physical methods has to be developed. Thus, there is
a need for ‘green chemistry’ that includes a clean, cheap,
nontoxic and environment-friendly method of nanoparticle
synthcsis (Mukherjee ct al. 2001). The plants that can be used
for the production of nanoparticles could be a better option
in comparison o other environmentally benign biological
processes as they eliminate the elaborate and conventional
process of maintaining cell cultures (Gour et al. 2019). Bio-
symhclic methods for the production of nanoparticles would
be more useful if nanoparticles were synthesized extracellu-
lar using plants of their extracts and in a controlled way in
terms of their size, dispersity and shape. Biogenic synthesis
of nanoparticles with controlled morphology needs more
attention, as the biogenic synthesis of nanoparticles is carried
out by using biological means like bacteria (Husseiny et al.
2007), fungi (Kumar et al. 2007), actinomycetes (Ahmad et
al, 2003a), lichens (Shahi et al. 2003), algae (Chakraborty
et al. 2009), etc. The biogenic entities are found to secrete a

large amount of proteins which are found to be responsible

Nanoscale based materials are gaining more attention due to their unique physical, chemical and
thermodynamic properties. Nowadays the “Green” nanoparticle synthesis has attracted more attention
asitisusing environmentally acceptable solvent systems which act as eco-friendly reducing and capping
agents. This review focuses on a detailed analysis of the bio-production of metal nano-particles by a
biological agent, the various factors affecting the morphology. size. and yield of metal nanoparticles,
the role of plant metabolites, and the experimental procedure in the synthesis of nanoparticles. This
review also gives a platform for the role of natural plant biomolecules involved in the bio-reduction of
metal salts during the nanoparticle synthesis. interaction of nanoparticles with various biomolecules.
biological application and future directions are discussed as a step towards making a pollution-free

for the metal-ion reduction and morphology control (Thakka
et al. 2010). Progress in the field of nanotechnology has
been rapid and with the development of innovative synthe-
sis protocols and characterization techniques (Sharma et al.
2009). But most of the synthesis methods are limited to the
synthesis of nanoparticles in small quantities and poor mor-
phology. Using plant extractis cheaper than microorganisms
as it does not require culture preparalion or maintenance
of aseptic conditions. The synthesis of nanoparticles using
microbes (Kathiresan et al. 2010) and plant extracts cosl
mainly depends on the many aspects like the metal particles
and isolate the chemicals added as the precursor for the
nanoparticle synthesis.

Metal nanoparticles have marvellous applications in the
area of catalysis, optoelectronics, diagnostic biological probes
and display devices, medicine, agriculture and industry. They
have been used in the drug delivery system, biomedical
devices, biosensors, optics, solar batteries, semiconductors
etc. Synthesis of nanoparticles using biological entities
has great interest due to their unusual optical (Lin et al.
2000), chemical (Krolikowska et al. 2003). photoelectro-
chemical (Ahmad et al. 2003b) and electronic propertics
(Chandrasekharan et al. 2000). The most effectively studied
nanoparticles today are those made from noble metals, in
particular Ag, Pt Au, Zn, Cu, Fe, Ni, U, Zr, Se, Te, Ni and
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