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Nowadays plant mediated synthesis of nanoparticles has great interest and achievement due to its eco-
benign and low time consuming properties. In this study silver nanoparticles were successfully
synthesized by using Morinda tinctoria leaf extract under different pH. The aqueous leaf extract was
added to silver nitrate solution; the color of the reaction medium was changed from pale yellow to
brown and that indicates reduction of silver ions to silver nanoparticles. Thus synthesized silver
nanoparticles were characterized by UV-Vis spectrophotometer. Dispersity and morphology was
characterized by scanning electron microscope (SEM); crystalline nature and purity of synthesized
silver nanoparticles were revealed by X-ray diffraction (XRD) and energy dispersive X-ray
spectroscopy (EDX). FTIR spectrum was examined to identify the effective functional molecules
responsible for the reduction and stabilization of silver nanoparticles synthesized by leaf extract. The
photocatalytic activity of the synthesized silver nanoparticles was examined by degradation of
methylene blue under sunlight irradiation. Green synthesized silver nanoparticles were effectively
degrading the dye nearly 95% at 72 h of exposure time.

Copyright©2016, Jayati Chatterjee Mitra and Neena Rai. This is an open access article distributed under the Creative Commons Attribution License, which
permits unrestricted use, distribution, and reproduction in any medium, provided the original work is properly cited.
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INTRODUCTION

Nanotechnology deals with the synthesis of nanoparticles with
controlled size, shape, and dispersity of materials at the
nanometer scale length (Li et al., 2011) and their potential use
for human well-being. Nanometer sized materials have a high
surface area; and a high fraction of surface atoms (Jeevan et
al., 2012) have been studied because of their exclusive
properties such as optic, electronic, and catalytic (Daniel and
Astruc, 2004; Roduner, 2006; Guo et al., 2008; Huang et al.,
2007; Peto et al., 2002). Among all nanoparticles noble metal
nanoparticles have enormous applications in diverse areas such
as bioimaging, sensor, diagnosis, and novel therapeutic in
biomedical field (Salata, 2004). Metallic silver and silver
nanoparticles were recently applied as antimicrobial agents in
various products such as cosmetics (Kokura et al., 2010),
animal feed (Hgjberg et al., 2005), coating of catheters (Roe et
al., 2008), wound dressing (Fernandez et al., 2008), and water
purification (Choi et al., 2008) with a minimal risk of toxicity
in humans. Nowadays the biological systems were eagerly
used for nanoscale material synthesis and assembly is an
alternative method of physical and chemical process. Green
approach of nanoparticles synthesis by biological entities has

*Corresponding author: Dr. Jayati Chatterjee Mitra
Department of Chemistry, Dr. C.V.Raman University, kargiroad,
Kota, Bilaspur, (C.G.), India.

been gaining great advantages which are environmental
benign, less toxic, and time consuming; and also it is a single
step process (Patil et al, 2012). Currently, plant and plant
derived materials are used for nanoparticles synthesis which is
more compatible than the microbe-mediated nanoparticles
synthesis process because they eliminate the culture
maintenance and are easy to handle (Singaravelu et al., 2007).
Nanoparticles synthesis by medicinal plants shows more
benefit; they may enhance the antibacterial activity of silver
nanoparticles, because the medicinally valuable active
biomolecule present in the plants may bind on the surface of
the nanoparticles and reduce the silver ions to silver
nanoparticles. Morinda tinctoria commonly known as Aal or
Indian Mulberry is a species of flowering plant in the family
Rubiaceae. The whole body of this plant has many medicinal
properties. Leaves are used for curing ulceration, digestion,
dyspepsia, diarrhea, stomatitis, wound, and fever. The leaf
juice is used as a local application. The root is used to cure
inflammation and boils (Mathivanan et al., 2006; Kumaresan
and Saravanan, 2009). The unripe fruit is used to cure
rheumatism (Kanchanapoom et al, 2002; Nadkarni, 1998;
Wang et al, 2002; Whistler, 1992). In this study, we
successfully reported the biosynthesis of silver nanoparticles
using M. tinctoria leaf extract. Synthesized silver nanoparticles
were applied to dye degradation under sunlight irradiation.
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MATERIALS AND METHODS

Preparation of Green Reducing Agent

Leaves of Morinda tinctoria were collected from the
Ranisagar, Kota Area of Dr. C.V.Raman University campus,
Bilaspur, India. 10 g wet weight of fresh leaves was cut into
fine pieces and washed with distilled water and boiled with
100 mL of double distilled water for 10 min at 60°C. Boiled
mixture was filtered through Whatman filter paper No. 1 and
collected the supernatant of leaf extract, then stored at 4°C for
further nanoparticles synthesis process.

Phytosynthesis of Silver Nanoparticles

Aqueous solution of silver nitrate was prepared using double
distilled water at a concentration of 1 mM. Silver nitrate was
purchased from HiMedia, Mumbai. 10 mL of freshly prepared
leaf extract was added to 90 mL of aqueous solution of silver
nitrate and kept at room temperature for the reduction of silver
ions to silver nanoparticles. Nanoparticles formation was
visually identified by color change and followed the UV-Vis
spectrum analysis. The pH of leaf extract was altered to study
its effects on synthesis of silver nanoparticle. The various pH
(4.6, 5.6, 6.6, 7.6, and 8.6) of the 10 mL of leaf extract were
added into 90 mL of 1 mM silver nitrate solution. The pH was
adjusted by using 0.1 N NaOH and 0.1 N HCIl. Formation of
silver  nanoparticles =~ was  measured by UV-Vis
spectrophotometer at different wavelengths.

Characterization of Phytosynthesized Silver Nanoparticles

The reduction of silver ions was monitored by measuring
double beam UV-Vis spectra of the reaction medium at
different wavelengths from 360 to 700nm at different
functional time (PerkinElmer, Singapore). The silver nano-
particle solution thus obtained was purified by repeated
centrifugation at 7000 rpm for 15min and dried at 100°C.
Crystalline nature of the nanoparticles was analyzed by XRD
at 20 ranges from 20 to 80°C (Philips PW 1830). The
morphology and size of the silver nanoparticles were found by
Scanning Electron Microscope (Philips CM-200). Elemental
analysis of silver was carried out by EDX (Philips XL-30).
Functional biomolecules associated with silver nanoparticles
were confirmed by FTIR, which is involved in the reduction of
silver ions into silver nanoparticles. The FTIR spectrum was
obtained on a Shimadzu instrument with the sample as KBr
pellet in the wavenumber region of 500-4,000 cm .

Photocatalytic Degradation of Dye

Typically 10 mg of methylene blue dye was added to 1000 mL
of double distilled water used as stock solution. About 10 mg
of biosynthesized silver nanoparticles was added to 100 mL of
methylene blue dye solution. A control was also maintained
without addition of silver nanoparticles. Before exposing to
irradiation, the reaction suspension was well mixed by being
magnetically stirred for 30 min to clearly make the equilibrium
of the working solution. Afterwards, the dispersion was put
under the sunlight and monitored from morning to evening
sunset. At specific time intervals, aliquots of 2-3mL
suspension were filtered and wused to evaluate the
photocatalytic degradation of dye. The absorbance spectrum of
the supernatant was subsequently measured using UV-Vis
spectrophotometer at the different wavelength. Concentration

of dye during degradation was calculated by the absorbance
value at 660 nm. Percentage of dye degradation was estimated
by the suitable formula where remains the initial concentration
of dye solution and is the concentration of dye solution after
photocatalytic degradation.

RESULTS AND DISCUSSION

Optical Observation

Initially, while adding the leaf extract of Morinda tinctoria to
the silver ion solution, the color of the solution was turned into
yellowish brown which indicates the formation of silver
nanoparticles (Sastry et al., 1998) (Figure 1). The formation of
color occurred due to the excitation of surface Plasmon
resonance of the silver nanoparticles (Mulvaney, 1996). The
result obtained in this investigation is very interesting in terms
of identification of potential plants for synthesizing the silver
nanoparticles (Prasad and Elumalai, 2004). Similarly,
Govindaraju et al. (2010) observed the color change to
brownish yellow while synthesizing silver nanoparticles using
the leaf extract of Solanum torvum. Rao and Savithramma
(Rao and Savithramma, 2011) also reported that the Svensonia
hyderabadensis solution of the silver ion complex started to
change the color from yellow to dark brown due to the
reduction of silver ions.

(a)

(d) (e) ()
Figure 1. Visual identification of silver nanoparticles synthesized
by M. tinctoria leaf extract at pH 8.6 as recorded at different
functional time (a) initial, (b) 10 min, (¢) 30 min, (d) 1 h, (¢) 2 h,
and (f) 4 h). The formation of dark brown colour revealed the
formation of silver nanoparticles in the reaction mixture
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Chen et al. (2004) reported the intensity of the color
development in the reaction mixture of different plants such as
in Helianthus annuus, Basella alba, and Saccharum
officinarum. Role of pH in the synthesis and nature of silver
nanoparticles was investigated by changing the experiment pH
which was characterized by color change of reaction mixture
and UV-Vis spectrophotometer. pH plays an important role in
the synthesis and controlling size and shape of nanoparticles.
The colour and the intensity peaks of nanoparticles were pH
dependent. At pH 4.6, no color change occurred. It indicates
acidic pH suppresses the nanoparticles synthesis. At pH 5.6,
the yellow colour was formed at 10 min incubation and turned
into brown colour at 30 min which indicates formation of
silver nanoparticles. It was similarly observed in the following
pH 6.6. At 1h time of incubation both show dark blackish
brown color with precipitation which indicates completion of
nanoparticles synthesis. At high pH 7.6 and 8.6, the brown
colour was maintained for several weeks without precipitation
which indicates stabilized synthesized nanoparticles (Figure 1).
Under the acidic conditions such biomolecules are likely to be
inactivated so that the nanoparticles synthesis could not occur
at pH 4.6. The differences in the arising of color over the
various pH could be due to the presence of various dissociated
functional groups on the leaf extract that are actively involved
in the synthesis process (Bankar et al., 2010). At higher pH,
however, more number of small sized nanoparticles was
synthesized due to the availability of large number of
functional groups for silver binding (Sathishkumar et al.,
2009). Sathishkumar et al. 2009 reported that higher pH
influences the formation of more of spherical shape rather than
ellipsoidal  silver nanoparticles was synthesized by
using Cinnamon zeylanicum bark extract. Interestingly, even
high pH 8.6 was also found to be efficient in producing
nanoparticles, but they agglomerated within few days.

UV-Vis Spectrophotometric Analysis

pH plays an important role in the nanoparticles synthesis; this
factor induces the reactivity of leaf extract with silver ions.
Figure 2 shows the effect of pH on the nanoparticles synthesis.
Acidic pH 4.6 and 5.6 show the peak between 320 and 350 nm
initially, and then these were maintained till 1 h of incubation
time. After 1hr, another band appeared at 450nm with
broadened nature indicating the formation of larger sized
nanoparticles. After 24 h, the peak was changed into 470 nm
with high agglomeration due to the lack of stabilizing agent. At
pH 6.6 initially the peak occurred at 340 nm, and the second
band was formed at 420-430 nm indicating the synthesis of
silver nanoparticles. After 24 h, the peak positions were
changed into 360 and 470nm due to the aggregation of
nanoparticles. The lower absorbance was observed in the
acidic pH due to suppression of nanoparticles synthesis. In the
alkaline pH 7.6 and 8.6, nanoparticles synthesis was high by
observing the absorbance. In the alkaline pH, the SPR band
was positioned at 380 nm and 420 nm by forming the narrow
peak indicating particles are in small size. High stabilized
nanoparticle was synthesized at the alkaline pH. With
increasing the pH of the reaction the optical absorbance was
increased and also small sized nanoparticles were synthesized
very quickly.

In the low pH the nanoparticles were agglomerated and formed
large sized nanoparticles (Mock et al., 2002). Size, shape and
distribution of nanoparticles were depending on the formation
of one or more surface Plasmon resonance (SPR) bands.

Formation of a single SPR band at short wavelengths revealed
the presence of small sized spherical nanoparticles in the
reaction mixture, whereas two or more SPR bands were shown
at larger wavelengths indicates presence of large anisotropic
nanoparticles (Kumar et al., 2012). Therefore, the narrow peak
at 420 nm is likely shown due to formation of small spherical
silver nanoparticles. Similarly the two bands for silver
nanoparticles were early reported by Kumar et al. 2012 Silver
nanoparticles were highly synthesized with small size in the
alkaline pH due to the availability of large amount of positive
functional groups in the leaf extract that allows silver ions to
get more binding sites (Mohanpuria et al., 2008). Similarly,
Dwivedi and Gopal, 2010 reported synthesized nanoparticles
are stable under a wide pH range and also they elaborated that
lower pH 2 shows lower and broader absorbance as compared
to the pH 4 onwards which can be due to the formation of
larger nanoparticles.

Scanning Electron Microscope

SEM image shows the size and shape of the biosynthesized
silver nanoparticles using M. tinctoria leaf extract. Size of the
nanoparticles was observed at different magnifications.
Spherical and rod shape of nanoparticles with high
agglomeration was noted with the size range from 79 to 96 nm.
In this SEM image, some of the nanoparticles show large size
due to the aggregation of small size of nanoparticles
(Figure 2). Polydispersed nanoparticles were observed in SEM
image and revealed the result of UV-Vis spectrophotometer.
The surfaces of aggregated nanoparticles were shown to be
rough. Similarly, aggregation of nanoparticles was earlier
reported by Ramgopal ef al. 2011 by using the extract of soap
nuts in the reduction of silver ions. Aggregation of
nanoparticles took place due to the insufficiency of capping
agent in the leaf extract to synthesis of nanoparticles.

Figure 2. SEM images of silver nanoparticles synthesized from
M.tinctoria leaf extract show highly agglomerated spherical shape

XRD and EDX

Crystalline size and structure of the silver nanoparticles were
carried out by XRD. The biosynthesized silver nanostructure
by employing M. tinctoria leaf extract was further
demonstrated and confirmed by the characteristic peaks
observed in the XRD image (Figure 3). The four distinct
diffraction peaks of the 20 values of 38.26°C, 44.44°C,
64.58°C and 77.67°C can be assigned to the planes of , , , and ,
respectively, which indicates the silver nanoparticles are fcc
and crystalline in nature (JCPDS file nos. 84-0713 and 04-
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0783). The broadening of Bragg’s peaks indicates the
formation of nanoparticles.

SLa R T T

sl

Figure 3. XRD spectrum of green synthesized silver nanoparticles

Elemental analysis of silver was measured by EDX; EDX
spectra reveal strong signals in the silver region of 3 keV and
confirm the formation of nanosilver and its elemental nature.
This signal was formed due to the excitation of surface
Plasmon resonance of silver nanoparticles. Some of the weak
signals from Cl were observed. These signals were found due
to maybe the presence of impurity from the biological
molecules of leaf extract (Figure 4).

A -

Figure 4. EDX spectrum of synthesized silver nanoparticles
by M.tinctoria leaf extract

FTIR

FTIR measurements were carried out to identify the potential
functional groups of the biomolecules in the leaf extract of M.
tinctoria which are responsible for the reduction of the silver
ions into silver nanoparticles. Figure 5 shows a strong
absorption peak at 3296 cm ' which indicates presence of
carboxylic groups. This functional group was modified in
synthesized silver nanoparticles. The broad absorption band
was observed between 3436 and 3220 cm ' due to the O-H
stretching and H- bonded alcohols and phenol groups
(Figure 6). A weak band was observed at 1634 cm '
corresponding to N-H bending primary amines. It was
modified into 1672 cm ' indicating presence of C=0 stretching
vibrations of carbonyls groups, respectively. New narrow
bands were formed in the synthesized silver nanoparticles at
1384cm ' and 1134cm ' owing to the —NO, aliphatic nitro
groups and C-N stretching of aliphatic amines and C-O
stretching of carboxylic groups. The two weak bands at
823 cm ' and 724 cm™ ' disappeared in the synthesized silver
nanoparticles. A small peak was formed at 604 cm ™' due to the
occurrence of alkyl halides (Figure 6). Moreover, the

functional biomolecules are hydroxyl, carboxylic, phenol, and
amine groups in M. tinctoria leaf extract involved in the
reduction of silver ions which was confirmed by FTIR
spectrum. Nagati ef al. 2012 reported that the aliphatic amine,
aliphatic alkenes of alkaloids, and terpenoids bound on the
surface of Cajanus cajan leaf extract mediated synthesized
AgNPs.

Figure 6. FTIR spectrum of green synthesized silver nanoparticles
using M. tinctoria leaf extract

Photocatalytic Degradation of Dye
Visual Observation

Photocatalytic degradation of methylene blue was carried out
by using green synthesized silver nanoparticles under solar
light. Dye degradation was initially identified by color change.
Initially, the color of dye shows deep blue color changed into
light blue after the 1 h of incubation with silver nanoparticles
while exposed to solar light. Thereafter light blue was changed
into light green.

@ ®m @© @ @© @O (g Control
Figure 7. Visual observation of color change from blue to
colorless indicates degradation of methylene blue dye at different
time intervals (a) initial, (b) 1 h, (c) 4 h, (d) 24 h, (e) 48 h, and (f)
72 h)
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Finally, the degradation process was completed at 72h and
was identified by the change of reaction mixture color to
colorless.

UV-Vis Spectrophotometer

Photocatalytic activity of silver nanoparticles on degradation
of dye was demonstrated by using the dye methylene blue. The
degradation of methylene blue was carried out in the presence
of silver nanoparticles at different time in the visible region.
The absorption spectrum showed the decreased peaks for
methylene blue at different time intervals. Initially, the
absorption peaks at 660 nm for methylene blue dye were
decreased gradually with the increase of the exposure time and
that indicates the photocatalytic degradation reaction of
methylene blue. The absorption peak of methylene blue dye
was decreased, and absorption band for silver nanoparticles
was increased at 420 nm. The completion of the photocatalytic
degradation of the dyes is known from the gradual decrease of
the absorbance value of dye approaching the base line and
increased peak for silver nanoparticles. While decreasing the
concentration of dye, UV spectra show typical SPR band for
silver nanoparticles at 22 h of exposure time. The percentage
of degradation efficiency of silver nanoparticles was calculated
as 95.3% at 72 h. The degradation percentage was increased as
increasing the exposure time of dye silver nanoparticles
complex in sunlight. Absorption peak for methylene blue dye
was cantered at 660 nm in visible region which diminished and
finally it disappeared while increasing the reaction time, which
indicates that the dye had been degraded.

Figure 8. The absorption spectra of aqueous solution of methylene
blue treated with 10 mg of synthesized silver nanoparticles
using M. tinctoria at different time intervals

il

Figure 9. Percentage of dye degradation by 10 mg of synthesized
silver nanoparticles at different functional time intervals

Conclusion

Green nanotechnology is gaining importance due to the
elimination of harmful reagents and provides effective
synthesis of expected products in an economical manner.
Green synthesis of silver nanoparticles shows more
compatible, ecofriendly, low cost, and less time consuming
process. Herein, the silver nanoparticles were synthesized by
using plant leaf extract of M. tinctoria under different pH.
Silver nanoparticles formation was not detected in the acidic
medium. In the alkaline medium, the size as well as the
quantity of the silver nanoparticles formed is strongly
dependent on the pH characterized by UV-Vis
spectrophotometer. Spherical shape of the nanoparticles with
the size ranges from 79 to 96 nm was confirmed by SEM.
Crystalline nature was characterized by XRD, and presence of
elemental silver was analyzed by EDX spectrum. The
photocatalytic  activity of green synthesized silver
nanoparticles was evaluated by choosing methylene blue dye.
The main absorption peak at 660 nm decreased gradually with
the extension of the exposure time indicating the photocatalytic
degradation of methylene blue dye. The present study, it is
found that the use of natural renewable and eco-friendly
reducing agent used for synthesis of silver nanoparticles
exhibits excellent photocatalytic activity against dye molecules
and can be used in water purification systems and dye effluent
treatment.
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ABSTRACT.

It is known that antibiotics are the new contaminants of concern in the aquatic environment as they pass
through the body largely unmetabolized & directly enter into the water-systems. The purpose of this study is to determine
the overall transformation potential of some antibiotic drugs in wastewaters with specific emphasis on their analytical study.
Due to wide application of antibiotics, it is impossible to entirely hamper their penetration into water bodies, so it is
necessary to limit their content in water. The study selected six antibiotics namely Erythromycin (ERY),
Sulfamethoxazole(SFX), Amoxicillin(AMX), Cefadroxil(CFX), Ciprofloxacin(CIP) and Oxytetracycline(OTC) due to their
rapid and widespread use. So, a rapid, quick, simple, easy and reliable method has been developed for the analytical
determination of the antibiotics. Ion-association complex is formed between the drug and the reagent with simultaneous use
of Phosphomolybdic-acid (PMA) as the colorimetric reagent. The colored complex so formed can be easily extracted in the
organic solvents. The molar absorptive value of the complex was detected which lies in many varying ranges of Lmol-'cm-'.
The method of determination in the initial step is based on the hydrolysis of the ring of analytes (antibiotics) on heating with
sodium hydroxide in presence of catalyst and the reaction of hydrolyzed products with potassium iodate in acidic medium.
The liberated iodine further oxidizes the reagent to a colored chromophore species. This involves accurate process for the
determination of all the antibiotic drugs as the n-donors with 8-acceptors, which yielded colored radical anions.

Key Words: Antibiotics, Unmetabolized, PMA, Colorimetric Reagent, water system,

1. Introduction

Recent Studies have determined that a variety of antibiotics are present in surface and groundwater bodies throughout India, as well as in many
other countries across the world [Halling-Sorensen et.al.,(1998), Kolpin et.al.,(1999)]. This occurs in part from the discharge or disposal of
antibiotics from medical, municipal and agricultural sources [Daughton and Ternes (1999)]. A portion of the administered antibiotics are
excreted un-metabolized by patients and can be found in hospital effluents and municipal sewage. Most antibiotics are metabolized incompletely
after administration and enter the aquatic system, municipal sewage with their excretions. Some of the municipal sewage systems send these
antibiotics (pharmaceutical drugs) freely into the planet’s ecosystem. Some antibiotics are carcinogenic, mutagenic, teratogenic and fetotoxic.
Little is known about their environmental impact and also little is known about their biodegradability in the aquatic environments and their role
with respect to growing bacterial resistance.

Therefore, the biodegradability of some clinically important antibiotic drugs as a very first step of an environmental risk assessment is to be
investigated. So, recently, the occurrence and fate of antibiotics in the aquatic environment was recognized as one of the emerging issues in
environmental chemistry and as a matter of public concern.With increase in the intensive use of antibiotics in agriculture and direct land
application of waste, there is a concern that excreted compounds will migrate to the receiving environment with potential impact on surface and
groundwater. Research has begun to determine the concentrations of antibiotics in the environment, and from this information the health effects
to humans and animals may be estimated by toxicologists.

An additional problem that may be created by the presence of antibiotics at low concentrations in the environment is the development of
antibiotic resistant bacteria. In recent years, the incident of antibiotic resistant bacteria has increased and many people believe that the increase is
due to excessive use of antibiotics [Walter et al.,(1985)]. The presence of antibiotic can result in selective pressure that favors organisms that
possess genes coding for antibiotic resistance. This may pose a serious threat to public health in that more and more infections can no longer be
treatable with known antibiotics [Hirsch et. al., (1999)].

To Cite This Article: Dr. JAYATI CHATTERJEE MITRA, Dr. NEENA RAI AND Dr. SANTOSH K.
SAR,FATE OF ANTIBIOTICS IN THE ENVIRONMENT: AN ANALYTICAL STUDY. Journal for
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In the event that antibiotic resistance is spread from nonpathogenic to pathogenic bacteria, epidemics may result. Antibiotics are introduced in
longer amount and they are proactive, polar & persistent which may cause adverse effects in aquatic life & humans. So, it is important to give
economical and technical solutions for treatment of antibiotics wastewater which contains non-biodegradable organics. For these reasons, the
search for solutions of this problem is an interesting research topic. Antibiotic: The Analyte: If we look at the human history, we can realize
that our ability to control infectious diseases is a recent development. The strongest advance in chemotherapy has been the discovery and
industrial production of antibiotics, chemical substances, isolated from living organisms as molds and actinomycetes, which are able to inhibit
the life processes of microorganisms.

Nevertheless, the introduction of the antimicrobial agent into the microbial surroundings represents a change in the cell environments. If all
microorganisms are sensitive to the change then the whole population will be eliminated. But if few members in the population, which were
resistant to the effects of the antibiotic, could survive and could reproduce a new population will grow up. This new population has a different
DNA than the original Population because they have mutated and this allows the microorganisms to resist the effect of the antibiotic.
Antimicrobial resistance is an inevitable natural biological phenomenon that is exacerbated by the abuse, overuse and misuse of antibiotics in the
treatment of human illness and in animal husbandry, aquaculture and agriculture.

Disease as well as resistance also thrives in conditions of civil unrest, poverty, mass migration and environmental degradation where large
numbers of people are exposed to infectious diseases with little in the way of the most basic health care. Drug resistance is the most telling sign
that we have failed to take the threat of infectious diseases seriously. It suggests that we have mishandled our precious arsenal of disease fighting
drugs, both by overusing them in developed nation and, paradoxically both misusing and under using them in developing nations (WHO, 2000).
The use of antibiotics generates wastes with considerable amount of unaltered antibiotic, since the biological absorption of these antimicrobial
agents under the metabolic pathways in humans and animals is around 30%, 70% of an administered doze is excreted unchanged, by the living
organism and disposed into the waste water system.
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2. Materials and Methodology

The sampling sites of various water systems for sample collection:

The sampling sites selected for the sample collection were categorized under two types: Point and Diffuse contamination. Point contamination
includes the various contaminants released via discharges from discrete outlets, whereas diffuse contamination involves the contaminants
entering the environment by a multiple of pathways when there is no discrete or identifiable point of discharge.Chhattisgarh is the tenth largest
state of India with an area of 1, 35, 000 sa.km. The Bilaspur district containing the study area coming under this region exists in the North-West
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Routine sampling of various water systems

The water samples of antibiotic contaminated areas include various sites such as drained outflows of domestic sewage and hospital waste waters
and other dumped sewage of veterinary hospital wastewater accumulation water sources as well as the medicinal and pharmaceutical industrial
sewage areas of the Bilaspur district. The samples were collected from 8 sampling stations in 16 portions of 100 cm® amount, in the Erlenmeyer
flasks respectively and the temperature and pH were recorded simultaneously.

Chemicals and reagents

All the chemicals used were of analytical grade and highest purity. Double distilled water was used for the dilution of the reagents and samples.
Glacial acetic acid, Molybdenum-Thiocyanate, Carbontetrachloride (CCl;), Chloroform (CHCI;), Acetonitrile, Ethyl-acetate, Diethyl-Ether,
Benzene, Toluene, Ferric Chloride (FeCls), Copper Sulfate (CuSO,), 1,10 Phenanthroline and Thionin were from S.D. fine Chem Limited
Mumbai, (AR Grade). Phosphomolybdic acid (PMA), sodium nitrate, methyl chloride, sodium nitrite, methanol, ethanol, ethyl acetate, sodium
acetate, potassium iodate, sodium hydroxide, sulfuric acid (H,SO,), nitric acid (HNOj;) and hydrochloric acid (HCI) were from E-Merck Limited
and Fluka. The antibiotic drugs such as Erythromycin stearate, Sulfamethoxazole dihydrochloride, Cefadroxil monohydrate, Amoxicillin
trihydrate, Ciprofloxacin hydrochloride and Oxytetracycline dihydrate were from reliable companies such as Sigma Aldrich, Alkem lab Ltd.
Mumbai, Aristo Pharmaceuticals Ltd. Mumbai and Ranbaxy, India. Alum [K,SO,4.Al, (SO,);.24H,0], and Activated Carbon (AC) were also
supplied by S.D. Fine chemicals.

Table: 1.0 Properties of Chemical Reagents used

Name of the compound/ Formula Molecular wt./ Molar Structure
S.No. Reagent mass
r[ 3. (®) o
1 Phosphomolybdic acid (PMA) H;PMo,,04 1825.25g/mol Mo~ FI’
i HO -~ OH
-
LY, OH
2 1,10 Phenanthroline CHsN, 180.20532 g/mol 'T‘ |
Nl e )
E/ "‘“x.,lf’ T
-\‘:.':'r”h“‘\ y";
Cr
ioni i HsM N MH
3 Thionin (Chloride) C,H(N5SC1 227.284 g/mol P I H"‘I Sﬁ o
NN

Apparatus and Equipments
(a) Instruments

A Systronics 118 UV-VIS double beam spectrophotometer with 1 cm quartz cell was used for the measurement of absorbance and other
spectrophotometric measurements. The experiments were done at room temperature approx 25°C. The pH measurements were made with a
digital pH meter with suitable reference electrodes (Model 112E). High precision electrical balance (Dhona 200D) was used for weighing. A
micro controller based instrument named nine parameter water analyzer kit model 371 was employed for measuring the various parameters of
water. Throughout the experimental procedure conductometric measurements of conductance were made using a Systronics digital
microprocessor based conductivity meter model 304 and the conductivity cell was calibrated with the KCI solutions in appropriate concentration
range.

(b) Glass wares

Reaction Vessels: Flat bottom and glass stoppered (B-19 or B-24) tubes 6x1 were used and the reaction vessels were steam cleaned before use.
Burettes: Graduated Borosilicate glass burettes were used and 25%0.1 ml, 10x0.1 ml, 50x0.1 ml appropriate burettes were used for transfer of the
reagents and distilled water.

Pipettes: Graduated pipettes and other micro pipettes were used for the appropriate measurements.

Beaker and Measuring Flasks: 10 ml, 25 ml, 50 ml, 100 ml, 250 ml, and 1000 ml measuring flasks and beakers of different volumes were
emploved for the measurements.
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3. Experimental Procedure and Analysis
Preparation of Solution

The stock solutions of the chemicals were prepared by weighing the substances accurately in the electric balance. The reagent was dissolved in
double distilled water to give 5x10~° M stock solution. The solution was stored under cold and dark condition and the stability of the solution
was monitored by measuring the absorption spectra in the visible region. The antibiotic drugs (sigma, purity > 99.0%) were dried at 50°C under
the reduced pressure until a constant mass was achieved before weighing. The antibiotic working solutions were further prepared by appropriate
dilution of the stock solution with double distilled water. The concentration of a diluted stock solution however, decreases after allowing it to
stand for one day. Hence, the working sample solutions were prepared immediately prior to the use by dilution of the stock solution accurately.
The stock solution and the sample working solutions were kept in a refrigerator to avoid probable biodegradation. The double distilled de-
ionized water was used throughout.

a. Standard solution: Stock solution of pure (1 mg/ml) of the antibiotic drugs were prepared by dissolving 50 mg into 100 ml calibrated
standard flask with methanol. Then a working standard solution of the antibiotic drugs i.e. ERY, SFX, CFX, AMX, CIP, and OTC
containing 25-250 pg/l were prepared by further dilution. These solutions were stored in a well closed vessels and the direct contact
with light was avoided. The sample solutions were further prepared containing 0.5-6.5 pug/ml of ERY, 0.2-5.8 pug/ml of SFX, 0.5-7.0
pg/ml of CFX, 0.2-8.5 pg/ml of AMX, 0.5-5.0 pg/ml of CIP and 0.2-8.0 pg/ml of OTC in the different solvents.

b. PMA solution: A 0.05% solution of the phosphomolybdic acid (PMA) in (75:25) water ethanol mixture was prepared for use and
stored in an amber glass bottle.

c. Reagent solution: The solution of 1,10 Phenanthroline 0.1% was prepared by dissolving 0.1 g of the reagent i.e. 1,10-Phenanthroline in
25 ml of methanol and made up to 100 ml with deionized double distilled water. Similarly, the solution of Thionin as a reagent was
prepared, 0.5% FeCl; solution and 0.1 M sodium hydroxide was also prepared.

d. Filtration and Degassing: All working solutions employed were prior filtered and degassed by degassing unit.

Preparation of tablet-samples for analysis

Twenty tablets of each drug were weighed and finely powdered. The stock standard solutions were prepared by dissolving an accurately weighed
amount of the powdered tablet contents equivalent to the active ingredient which was transferred into a 100 ml calibrated flask and dissolved in
about 50 ml of methanol. The contents of the flask were swirled and then completed to the volume with methanol. The dispersions were
thereafter filtered and used for sample analysis.

Analytical Procedure
Using Thionin as a Reagent:

Aliquots of sample solution containing 0.5-6.5 pg/ml of ERY, 0.2-5.8 pg/ml of SFX, 0.5-7.0 pg/ml of CFX, 0.2-8.5 pg/ml of AMX, 0.5-5.0
pg/ml of CIP and 0.2-8.0 pg/ml of OTC were transferred into a series of 25 ml calibrated flasks, 1 ml of 0.1 M sodium hydroxide were added
and the mixture was kept on a water bath (80°C) for 10 minutes after being cooled to room temperature (27+4°C),1.5 ml of 0.1 M of the
Potassium iodate , 2 ml of 1 M hydrochloric acid, 5x10* M molybdenum-thiocyanate reagent and 0.05% PMA solution were then added. The
mixture was gently shaken until the appearance of yellow color, indicating the liberation of iodine. 1 ml of 0.1% of Thionin reagent solution was
then added to it followed by the addition of 2 ml of 1 M acetate buffer of pH4 and the reaction mixture was shaken for 2 minutes. The contents
were diluted up to 25 ml with distilled water and mixed well. The absorbance of the oxidized species formed was then measured at 465 nm
against the reagent blank prepared in the same manner without the analyte. The amount of antibiotics, ERY, SFX, CFX, AMX, CIP and OTC
present in the volume taken was computed from the calibration graph.

Using 1,10 Phenanthroline as a Reagent:

Aliquots of the sample solution containing 0.5-6.6 pg/ml of ERY, 0.4-5.4 pg/ml of SFX, 0.8-4.4 pg/ml of CFX, 1.0-7.6 pg/ml of AMX, 0.6-7.8
pg/ml of CIP, and 1.2-7.4 pg/ml of OTC were transferred into a series of 25 ml calibrated flasks, 1 ml of 0.1 M sodium hydroxide were added
and the mixture was kept in a water bath (80° C) for 10 minutes after being cooled to room temperature (27+4° C), 1.5 ml of 0.1 M Potassium
iodate, 2 ml of 1 M hydrochloric acid and 0.05% PMA solution were added. The mixture was gently shaken until the appearance of violet red
color, indicating the liberation of iodine. 1ml of 0.1% of 1, 10 Phenanthroline reagent was then added to it followed by the addition of 2 ml of
1M acetate buffer of pH4 and the reaction mixture was shaken for 2 minutes. The contents were diluted up to 25 ml with distilled water and
mixed well. The absorbance of the resulting solution was measured at 556 nm against distilled water. A blank was then prepared by replacing the
analyte solution (ERY, SFX, CFX, AMX, CIP and OTC) with distilled water. The absorbance corresponding to the bleached color that in turn
corresponds to the analyte concentration was obtained by subtracting the absorbance of the blank solution from that of test solution. The amount
of ERY, SFX, CFX, AMX, CIP and OTC present in the volume taken was computed from calibration graph.

Analysis of the solution in water
An appropriate amount of each antibiotic was dissolved in water so as to prepare 1 mg/ml of solution and then the above procedure was again

followed with the recommended procedure without any modifications. The presence of other substances caused no significant interference with
the determination of antibiotics.
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Analysis of the Formulations

A weighed amount of the sample equivalent to about 250 mg (0.2503g) of the antibiotic was taken and dissolved in a sufficient amount of
distilled water. The solution was shaken and filtered through Whatman filter paper no.1 and then washed with water. The filtrate was diluted
with distilled water and made up to 100 ml. The general procedure was then applied and then excipients in the sample caused no interference in
the determination.

Measurement and analysis by spectrophotometric determination

10 ml aliquots of the antibiotic standard solution having varying concentrations were taken in a separating funnel. Molybdenum-Thiocyanate, 1,
10 Phenanthroline and Phosphomolybdic acid 100 pl each were added in the separating funnel followed by the addition of 5 ml ethyl acetate.
The contents were shaken for 2 minutes and then allowed to settle for 3 minutes. The aqueous layer was discarded. The ethyl-acetatelayer was
collected and 2.5 ml of this solution was used.

The colored organic layer of ethyl-acetate was directly used for the absorbance measurements at 556 nm against the reagent blank and the
calibration graph was further prepared by plotting absorbance versus concentration of the antibiotics. The concentrations of antibiotics in the
each sample solution were computed by using the calibration graph prepared under similar conditions. Again 20 ml of the sample solution was
taken to which 100 pl of the reagent (5x10°M) and 100 pl of glacial acetic acid were added and the resultant solution with 1,10Ph was extracted
with 10 ml of diethyl-ether, shaken for 2 minutes and allowed to stand for 3 minutes.

The same process was repeated and the resultant solution was then extracted with 10 ml of ethyl-acetate, shaken for 2 minutes and kept for 3
minutes followed by the isolation of organic layer and its subsequent measurement at 556 nm for its spectrophotometric determination. The
above same procedure was repeated using Thionin as the reagent also and the absorbance was measured further at 456 nm. The absorbance was
noted at the same wavelength and the difference of these two readings was considered as the absorbance.

Characteristic determination of the antibiotic drugs

An aliquot of the pure sample containing 1-10 ml working standard solutions of ERY, SFX, CFX, AMX, CIP and OTC were transferred into a
series of 25 ml standard flasks. A volume of 3 ml of 0.5% FeCl; reagent solution was added to each flask. The content of the flasks was shaken
well and kept aside for 5-10 minutes and the volume was adjusted with 0.1 N HCL. The absorbance was measured at 440 nm for ERY, 454 nm
for SFX, CFX, AMX, 420 nm for CIP and 410 nm for OTC against corresponding reagent blank after 10 minutes. A calibration graph was
drawn and the regression equation was further calculated.

Table 1.1 Analytical Characteristics by Spectrophotometric Method

Linear Detection RSD
Reagent Used Procedure range Limit (DL) (%)
(pg/ml) (pg/ml)

1-5 ml of stock solutions placed in 10 ml calibrated flask. Distilled
water was added to give volumes upto 5 ml. Fresh reagent PMA
Phosphomolybdic | (1 ml each) was then added to each flask before heating at 100°C
Acid (PMA) for 20 minutes. After cooling, the volumes were completed to 10 | 2-12 0.6 <1%
ml with water , mixed well before reading at 556 nm
1 ml of 1,10 Phenanthroline and 2.5 ml of sodium nitrate was
mixed well and left to stand 10 minutes. Accurately measured
1,10 aliquots of standard drugs each was (ERY, SFX CFX, AMX, CIP,
Phenanthroline OTC) followed by 1.5 ml of sodium hydroxide. Mixture allowed 3-7 0.067 0.02%
to stand for 5 minutes and then treated with 5 ml CuSQO,, 6 ml of
0.5 mol H,SO, and extracted three times with a total volume of 25
ml of ethyl-acetate. Extracts were collected in 25 ml calibrated
flasks and absorbance was measured at 556 nm

Analysis of the pharmaceutical formulations in dosage form

Different brands of each antibiotic tablet of ERY, SFX, CFX, AMX, CIP and OTC were evaluated for their content of active ingredient. Weight
uniformity test was carried out on each brand of the tablets. Twenty (20) tablets of each antibiotic drug were crushed, finely powdered and
mixed separately. An accurately weighed quantity equivalent to 0.00237 M of each antibiotic drug respectively were transferred into a 100 ml
standard flask and extracted with 3x25 ml methanol by magnetically stirring for 20 minutes, filtered and flasked with methanol again and
completed up to the mark with same solvent. Then it was mixed well and diluted with distilled water so that the solution contains 25-250 pg/ml
of these antibiotic drugs.

Determination of ERY, SFX, CFX, AMX, CIP, OTC Antibiotic Drugs in pure form

2 ml of 0.05% of PMA solution was added to 6 ml of 4M H,SOy,, 0.2 ml 0of 0.1% 1,10 Phenanthroline and 0.1 ml of 0.5 % FeCls. Solutions were
placed in a 100 ml separating funnel and the mixtures were left for 20 min at room temperature (25+5°C). Then 1 ml of antibiotic drug solution
(1mg/ml) (each of ERY, SFX, CFX, AMX, CIP and OTC) was added and diluted with de-ionized water to 20 ml and the reaction mixture was
left for 20 minutes. The ion pairs were extracted with 5 ml portions of ethyl acetate twice after shaking for 1 minute. The ion pairs were collected



in a 10 ml measuring flask and methyl chloride was dried over anhydrous sodium sulfate and the absorbance of the filtered extract was
measured. Similarly, without drugs, the same was prepared against a reagent blank.
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4. Result and Discussion
Absorption Spectra

The absorption spectra of the extracted ion pairs in ethyl acetate were scanned in the suitable wavelength range against the reagent blank. The
colored ion- pairs so extracted attained maximum absorption at 556 nm for all the drugs under study. The goal of this investigation was to find a
simple, reliable and accurate method for the analytical determination of the antibiotic drugs under study in a routine work. The work
incorporates the fact that the ion pairs are formed between the tertiary groups of antibiotic drugs (ERY, SFX, AMX, CFX, CIP and OTC) and
the binary complex of the reagent via the prorogated nitrogen atom of the drugs.
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Table 1.2 Linearity results of antibiotic concentration and peak area
S.No. Linearity Level Concentration (pg/ml) Peak Area
1 25% 6.3374 238656
2 50% 12.6747 558701
3 75% 19.0122 931017
4 100% 25.3495 1253301
5 125% 31.6869 1587482
6 150% 38.0243 1852165
7 175% 443617 2211321
8 200% 50.6991 2560164
Therefore, the resultant coefficient variation from the above =0.9992
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Table: 1.3 Calibration of Different Antibiotics in Varying Concentration Range with Absorbance

CONCENTRATION ABSORBANCE
(ug/ml) ERY SFX AMX CFX CIP OTC
0.15 0.1 0.12 0.18 0.15 0.17 0.16
0.25 0.2 0.31 0.19 0.25 0.2 0.3
0.5 0.4 0.39 0.2 0.4 0.28 0.7
0.75 0.42 0.42 0.28 0.45 0.29 0.85
1.0 0.48 0.51 0.3 0.6 0.3 0.9
1.25 0.6 0.62 0.32 0.65 0.36 1.15
1.5 0.7 0.71 0.38 0.9 0.39 13
1.75 0.8 0.89 0.4 1.2 0.4 1.5
2.0 1 1.12 0.48 1.6 0.5 1.8
2 & ERY
1.8 l B SFX
1.6 A AMX
®
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Fig. Calibration Curve of Different Antibiotics In Varying Concentration Range with Absorbance

Table:1.4 The effect of time on formation of ion — pairs

TIME (Min) ABSORBANCE

ERY SFX AMX CFX CIP OTC
00 0.72 0.51 0.60 0.53 0.65 0.70
5 0.77 0.53 0.63 0.61 0.69 0.71
10 0.69 0.55 0.64 0.62 0.69 0.67
15 0.68 0.58 0.65 0.63 0.68 0.66
20 0.68 0.56 0.66 0.65 0.65 0.65
25 0.68 0.66 0.54 0.55 0.64 0.65
30 0.67 0.52 0.59 0.54 0.65 0.63
35 0.67 0.51 0.59 0.54 0.65 0.62
40 0.67 0.51 0.59 0.54 0.65 0.61
45 0.67 0.51 0.59 0.54 0.65 0.61
50 0.66 0.50 0.58 0.53 0.64 0.60
55 0.65 0.49 0.57 0.52 0.63 0.59
60 0.65 0.49 0.57 0.52 0.63 0.59
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Table:1.5 The effect of temperature on formation of ion — pairs
Temperature ABSORBANCE
ERY SFX AMX CFX CIP OTC
25°C 0.65 0.49 0.57 0.52 0.63 0.59
26°C 0.65 0.49 0.57 0.52 0.63 0.59
27°C 0.66 0.50 0.58 0.53 0.64 0.60
28°C 0.67 0.51 0.59 0.54 0.65 0.61
29°C 0.67 0.51 0.59 0.54 0.65 0.61
30°C 0.67 0.51 0.59 0.54 0.65 0.62
31°C 0.67 0.52 0.59 0.54 0.65 0.63
32°C 0.68 0.66 0.54 0.55 0.64 0.65
33°C 0.68 0.56 0.66 0.65 0.65 0.65
34°C 0.68 0.58 0.65 0.63 0.68 0.66
35°C 0.69 0.55 0.64 0.62 0.69 0.67
36°C 0.77 0.53 0.63 0.61 0.69 0.71
37°C 0.72 0.51 0.60 0.53 0.65 0.70
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Effect of solvents

The solvents such as Ethyl acetate and Ether were used during the study to extract the various ion pairs quantitatively. Reproducible absorbance
readings were obtained after double extraction with 10 ml of Ethyl acetate and 1 minute of shaking time. This gave higher absorbance and more
than 10 ml of Ethyl acetateat one time for 1 minute. The intensity of the color formed after extraction is stable for at least 24 hours with 1,10
Phenanthroline rather than with Thionin.

Effect of Sodim Hydroxide Concentration

The effect of sodium hydroxide concentration on the absorbance is studied with 2 pgml™ of the antibiotics and the volumes from 0.2-2.8 ml of
0.1 M NaOH solutions were examined. The investigation showed and revealed that 1.2-1.8 ml of 0.1 M NaOH solution gave maximum
absorbance and thus, the same volume of 0.1 M solution was chosen for the procedure further.

Stoichiometry of the formed ion pairs

The nature of the binding of [Mo(SCN)s]” and PMA to each of the antibiotic drug in the presence of an excess amount of 1,10 Phenanthroline
was determined by the molar ratio method to check the ratio between Mo and moiety of antibiotic drugs i.e., ERY, SFX, AMX, CFX, CIP and
OTC to select the optimum conditions for their determination as stearate form, hydrochloride, dihydrochloride, monohydrate, dihydrate and
trihydrate forms. The results indicate that 1:1 ratio of ion pairs are formed through the electrostatic attraction between the positive protonated
drugs ERY", SFX*, AMX", CFX", CIP*, and OTC" and the phosphate negative complex.

Table:1.6 Analytical parameters of the method for the determination of ERY, SFX, AMX, CFX, CIP, OTC Antibiotic drugs for
Molybdenum Thiocyanate (using PMA as a Colorimetric reagent)

ANTIBIOTIC DRUGS
PARAMETERS ERY SFX AMX CFX CIP OTC
A max (01) 556 556 556 556 556 556
Concentration
Range 5-350 5-300 5-250 5-300 5-320 5-350
(pg/ml)
e (1 molTem™) 8.28x 107 1.0x 10° 4.9% 10% 1.0x 10° 1.2x 103 8.29x 102
S (ug cm™) 0.004 0.004 0.01 0.003 0.003 0.01
M (A=mC + Z) 0.004 0.0103 0.005 0.005 0.005 0.005
Z 0.066 -0.011 -0.007 0.007 -0.002 0.068
1 0.999 0.998 0.999 0.999 0.999 0.999
Percent 99.50-101.4 98.40-100.5 99.27-101.0 99.56-101.2 99.70-102.0 99.63-101.6
recovery
LOD (ug mI) 2.60 1.02 2.10 2.10 2.10 2.60
LOQ (ug mIT) 8.80 3.40 7.02 7.02 7.02 8.40
SD 0.02-0.19 0.02-0.12 0.01-0.13 0.01-0.04 0.01-0.12 0.02-0.18
RSD (%) 0.20-2.98 0.24-3.20 0.27-3.10 0.14-2.90 0.20-3.50 0.24-3.24

LOD: Limit of Detection
LOQ: Limit of Quantization
RSD: Relative standard deviation

5. Conclusion

A rapid, quickly, fast, easy, simple, reliable, non destructive, less expensive and new procedure for the spectrophotometric determination of the
antibiotics has been developed. The method is based on the potential of the PMA (Phosphomolybdic acid) inorganic agent (hetero-poly-acid) as
the colorimetric reagent with Molybdenum-Thiocyanate [Mo(SCN)s] which is used as the ion- pairing agent with the antibiotic drugs along with
the simultaneous use of 1,10-Phenanthroline and Thionin. Spectrophotometry, is found to be most attractive approach because it provides a
simple, precise, easy, rapid, accurate and reliable measurements of the suitable analysis. All the methods described before in the literature needs
a lot of time or needs sophisticated instrumentation, expertise and feels to be complicated enough. But, this current study with the present work
includes easy method with rapid progress which used the simple and sensitive spectrophotometric technique to identify the major antibiotic-
pollutant spots, the source and the points of aquatic area with antibiotic spread that would be helpful in identifying and determining not only the
potential sources of contamination but also the reasons embarking the mobility of the antibiotic spread. Further, the present work also tends to
determine the viability of these potential applications of antibiotic contamination study in aquatic environment. The spectrophotometric
analytical determinations are based on the reduction of PMA (phosphomodybdic acid) by the compounds generated after the acid hydrolysis of
antibiotics. The generation of these compounds from antibiotics is produced under acidic medium, being the characteristic degradation product.
The oxidized and reduced forms of phosphomolybdic acid can be quantitatively adsorbed on the natural adsorbents from aqueous solutions, in a
similar process to the extraction with ethyl acetate. The correlation coefficient for the antibiotic drugs are found to be 0.9954, 0.9959, 0.9928,
0.9955, 0.9942, and 0.9946 for ERY,CIP, OTC, AMX,CFX,SFX respectively.
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The method is significantly applicable in the determination of the antibiotics in the water samples. The method so developed is found very
simple as there is no any kind of requirement of various steps and the reagents so used are cheap and available commonly in the routine
laboratories. All the steps used can minimize the cost of analysis and the results so obtained from the proposed method are found to be
comparable with the established methods. Hence, the method involves good potential in simplicity, sensitivity and reproducibility.
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INTRODUCTION

In recent years, the total amount of pesticides used has increased worldwide. In Thailand, the Department of
Agriculture (DOA) reported that pesticides were increased 1.2 fold in 5 year time from 110,000 tons in 2008 to
134,000 tons in 2013. The major abundant was herbicides, insecticides and fungicides, respectively [1] Pesticide
present in trace contamination in the natural aquatic systems. Toxcity of pesticides produces a large scale of
pollution problem. In vegetable growing and its residue was detected Carbendazim as a fungicide widely used.
Trace contamination of pesticides present in the natural aquatic systems creates a lot of pollution problem due to
their toxicity and bioaccumulation property[2, 3]. The common used analytical techniques for the analysis of
carbendazim include liquid chromatography with UV [4, 5], diode-array [6], fluorescence [7, 8] or mass
spectrometric detections [9]. Various extraction solvents such as acetone [10], acetonitrile [11], methanol [4], ethyl
acetate [12], and dichloromethane [13] have been used to extract carbendazim residue followed by homogenizing,
and shaking by using sonication [12].Carbendazim is toxic to humans, animals and plants. The toxicity produces
Carbendazim is toxic to humans, animals and plants. The toxicity produces rapid effects on meiotic spermatocytes
and latent effects on spermatids, leading to morphological abnormalities and failure of spermatogenesis [14]. It was
also found that subchronic administration of carbendazim induced testicular alterations, spermatogenesis activity
and embryotoxicity [15].Carbendazim is reported as one of the most commonly detected pesticides in fruits.
According to the Indian agriculture department we should use pesticide underthe given unit of percentages in Indian
cash crops as well as internal crops.. It is often affected by depositing its residues on the surface of the plants, and
which are consequently entrained by absorption within some parts of the plant. In China, for example, residues of
carbendazim are found up to the level 1 mg/L in fruits [16]. Therefore, we are using different types of innovative
and effective analytical method to developed our country in the field of agriculture In the present age we observed
that pesticide or other chemical can be harm on crops so at last of this topic we can say that pesticide use in trace
amount

A COMPARISION OF SPECTOPHOTOMETRIC METHOD OF CARBENDAZIM

El HadjiTombéBodian et al was developed an analytical method for the determination of carbenadazim fungicides
large linear dynamic range (LDR), low limit of detection (LOD) and limit of quantification (LOQ) values of 0.07-
0.7 ng/mL and 0.2-2.3 ng/mL, respectively, and small relative standard deviation (RSD) values less than 2%,
according to the medium.[17]

Purushotham Naidu et al has developed two simple, sensitive, rapid, accurate and precise spectrophotometric
methods for the analysis of parts per million levels of widely used carbamate pesticide Carbendazim. The first
proposed method A is based on the Oxidation followed by complex formation product with 2,2-Bipyridyl — Fe(lll)
to form orange colored chromophore exhibiting absorption maximum at 512 nm with apparent molar absorptivity
3.82x103 L mollcm-1 and obeyed Beer’s law in the concentration range of 10 - 60pg/ml. The second method B is
based on the extraction of pesticide and potassium Ferricynide - Fe (IIl) to form bluish green colored product
exhibiting absorption maximum at 478 nm with apparent molar absorptivity  4.46x103 L mol-1cm-1 and obeyed
Beer’s law in the concentration range 4- 40 ug/ml. The high percent recoveries indicates the accuracy and reliability
of the validate methods .[18]
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Buran Phansawan et al has developed method provided good recoveries of carbendazim from spiked pooled
vegetable samples ranged from 92.5 % to 96.0 % with the relative standard deviation (RSD) of 2.1 % to 5.9 % at
spiked levels of 0.05-0.30 mg kg-1. The limit of detection (LOD: 0.003 mg kg-1) as well as the limit of quantitation
(LOQ: 0.030 mg kg-1) of the developed method is sensitive to detect carbendazim residue in vegetables far below
the Codex Maximum Residue Limits (MRLs) such as 0.05 mg kg-1 set for cucumber.

CONCLUSION:

A simple, reliable and sensitive spectrophotometric analytical method has developed by El HadjitombeBodian et
al. This method is easy to applied on carbendazim treated fields. This method is also applied on lowest
concentration of carbendazim detected (0.07 and 0.07 ng/mL) for quantitative analysis of fungicide residues in an
aqueous environment. Purushotham Naidu et al has also reported an analytical application to the determination of
carbendazim residues through UV and Visible spectrophotometric methods. This methods are decisive and
advantageous. Since interference from the excipients should be far less at higher wavelength. This method indicated
a good recoveries of the pesticides. These proposed methods were applied in quality control laboratories and also
applied for routinr analysis.. Buran Phansawan et al has developed a sensitive method using high performance liquid
chromatography-UV detection (HPLC-UV) for determining carbendazim residue in vegetables. Carbendazim
residue determine in vegetables with LOD far below the codex MRL This method showed to be sensitive This
method is also fast, simple with good recovery rate (92-96%) and employs only 5 g of sample for analysis.
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Performance of Unorganized Powerloom Industry in India:
A Review

Srabani EEI.IIJ‘;IJ."H.'III:E Ram Yash?

Abwtract : Unnrganized powerloom indasery is ome of the ofdest amd Lagest industries in Inidia and it playy an
durportant role in textile soctor i ieres of Lbie production and emplovment generation. It provides emplovment
ta 64 .36 fakh persoms, both skilled and vrskilled workforee in India. It comtributes io 60 percent of total cfoth
procuction in the country. Abour 60 pereest of the fabeics prodhuced ba the powerloon frduesiry ane man-made
amd are exported to far off couniries. Thore are approximatedy 235,74 lakh powerlooms distribueed through oot
the country. Furthes techanfogically the indhedry varles Erwphi'u I to high tech shultle fess fooums, There
ane u.up':u[nuﬁ'h 1.50 Lakh shuttle less Jooms dn chis badusery. As the industry bave close linkage m.'riqn'm}tm
ami ancient cwliere and traditions of the coumery. it makes the Ineflan texriles industry wnigque in comparison
with ofther dodustifes. Keeplng i view the preseat status of powes oot lndstey b Tndia, an attempt bas boeo
made in this paper o presenl on overview of {5 growih and disiribetion in India and evaluate various
gevernment schemes fo proawde this iodestry. The paper Is bosed on dato of secondary sorces collesfed from
different intitutions and organizations. The finding of this paper will belp to study historical evolution, groweh
and distritrstion af powerioom induwstry in fodia and segoest suitable measures for regularization of wearganized
paverfoom indusiry,

Keywords : Unorganloed powerfoor indusery, shuttle less powerloom, weaving process, clath production in
It

Introduction

Industrialization Is a processes of economic development in which a growlng part of the
natlonal resources are mobiltred to develop a technically up to-date diverstlled domestic economic

structure, which is charactertzed by a dynamic manulacturing sector (Senthilkumar and Rajendran,
2014). India than In compare to other countries has less developed not only because of low

technological adoption, decline In growth of production, poor performance of forelgn export and
FOI but also due 10 mushrooming of unorganized indusirial sector 1n the last few decades which

have hindered in the development and growth of the economy.
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Powerloom industry 1s predominantly an unorgantzed sector. Powerloom Industry §s constdered
io be a branched out sector of the handloom secior. Webster defines a “foom™ as a [rame or

machine for Interweaving yarn or threads ino fabric, the operation belng performed by laying
lengthwise a series called the “warp * and weaving In across this order threads called the “wefi™
woal, or [llling (Gol, 2016). The close linkage of the Industry to agriculture and the anclent culture,
and traditlons of the country make the Indlan textiles sector unlque In comparison with the lextiles
Industry with the other countries (Muthu, 2015). Unorgantzed powerloom Industry 1s one of the
oldest and largest indusiries tn India and plays an important role in textile sector in term of Fabric
production and employment generation. [t provides employment to 64.36 lakh person, both skilled
and unskilled workforee In Indta. It contributes to 60 pereent of total cloth production tn the

country.

Abaout 60 percent fabric produced In powerloom Industry Is man-made and Is exported to far
ofl countries. The readymade garments and home textile sector are heavily dependent on powerloom
tnclustry to meet thedr fabric requirement. There are approxtmately 25.74 lakh powerlooms distributed
through the country. Further, technologically the industry varies from platn loom to high tech
shuttle less loom. There are approxtmately 1.50 lakh shuttle less looms In this country (Gol, 2016).
Put very few weavers have shifted to shutile less loom In unorganized sector because of economic
Factor. To Increase cloth production and malntain quality as per the ginbal marked it Is Importan (o
overview the pattern of growth and distribution af powerloom Industry In India and outline the
major controlling factors of s evolutlon and give suggesilve measures o promote and
regularize the unurganized powerloom sector in India. The present study Is based on secondary
data collecied from difTerent sources, journals, publications and reports, Further, organizations like
Mintstry of Textile and Office of the Textile Commissioner has been vistied to collect relevant

Information.

Historicn! Evolution of Powerloom Industry

A powetloom Is a mechanized loom powered by a line shaft, and was one of the key
developments In the industrtalization of weaving during the early ndustrial revolution. The first
powerloom was designed tn 1784 by Edmund Cartwright and first bullt In 1785, {hitps://
en wikipedia.org, accessed on 2404/2017). This was remodel led by Kenworthy and Billogh In 1787
and made lis operation completely automatic. By 1850 there was 2, 60,000 powerloams operating In
England. Further, development of two (ypes of powerloom with technological advancement toak
place with the introduction of Automalic ptrvshuttle changing loom and second with shuttle less
loom (https:/en wikipedia org). Western countries espectally Britain and Liter US enjoyed suprensicy
in world textile and clothing trade lor over two centurtes but now the shift ts taking place from West
(US and EU countries) to East particularly China, Indta and Pakistan (Gol. 2016).
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Types of Powerloom
Auvtomatic Pirn/Shottle [ oom

By the end of 19" century, looms still had to be stopped every few minutes, as weavers
needed to replace the empty weli plrn or cop. In 1895, Charles Roper Introduced the essentlal stop-
warp motion, which stoped the loom In the event of warp thread breakage. Shuttle loom with and
without welt replentshment systems have been produced and Improved. Further, shuttle looms are
classifled on the basts of mechanlsm as Tappet loom, Jacquard loom, Plle loom, Gauge loom, Drop
Bax loom, Dobby loom, Plaln loom and Terry loom hitps/textinfo.wordpress.com, accessed on 25/
(57017,

Shuitle less Jooms

The shuttle less loom Is also called modem loom. Afier 1945, productivity needed to be
enhanced to accommodate rising labor costs panticularly In the western workd 1 Is tolally automalle
loom and productivity ts much high Johann Cabler 1s generally considered the father of shuttle less
loam, which was patented Later In Germany In 1925, The miajor revolutton In this Neld was notleed in
the seventh decade of twentieth century when electronle parts were Introduced to control varlous
operation of the loom and subsequently the solenolds and servomaotors were used In the loom. The
shuttle less looms can be classifled based on welt Insertion sysiem as Projectile loom, Rapler loom,
Alr loom and Waier loom.

Weaving Process

The first major advancement In weaving technology was Introduction of loom driven with
power (steamielectricity) which could produce cloth faster and of supetior quality. Weaving ts the
systematic Interlacing of two or more sets of elements usually, bul pot necessarlly, at right angles,
1o form a coherent structure. Sull it s not known when or where weaving process actually began,
but as far back as there Is a relic of civillzed 1ife. In weaving process the loom Is manually thrown
through the warp shed, after these threads are pressed together. The weaving process consists of
[ive basic operations starting [rom shadding in which the warp yarns are separated Into two layers
by lifung and lowering the shafts, 1o form a tunnel known as the “shed.” In picking or [iling stage
the well yam Is passed across the warp threads through the shed which I [ollowed by beating up
or pushing the newly Inserted well yarn back into the Fell using the read. The warp yams are also
urmwound from the warp beam and the woven Labric 1s woned on the cloth beam during the above
three processes.

History and Growth of Powerfoom Indusiry In India

Powerloom tndustry s one of the oldest and larpest industries in Indla. The East Indta Company
established its office in 1601 in Calouma and starting trading 1o Great Britain, India developed ns
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textiles sector and started exporting cloth to China, Afghanistan and to Central Asla. Trades of
cloth started between Britain and India and conttnue (o grow 0l middle of 18* century, After the
Inventlon of splining and glaning machines, the Britishers discouraged promotion of cloth In Indta
and only Indian raw eotion was exported (0 Untied Kingdom.

Pre-independence Perfod

The first attempt was made 1o start the textile mill in Caleutta by an Englishman named Bowroch
in 1818, and (n south India by Frank Harvey, In 1885 (Senthilkumar and Rajendran 2014). In 1834,
four handloom textile units began operating. The first and second Waorld Wars Increased demand
for Indian textile. The number of mills Increased to 261 by 1911, Today textile industry can be
classifled Into man-made fibers, cotton, silk, wool and jute. Tamil Nadu, Maharashtra and Gujarat
account for bulk production of yar (Senthilkumar and Rajendran, 2014).

Pust-indepenidence Period

Alter 1950°s, puwetloom tndustry In Indla, occupted 5 percent, handloom 45 percent and mull

sector 50 percent In cloth production. At present powerloom Industry dominales as 60 percent of
cloth productlon comes from powerloom Industry and remalning lrom powerloom, hostery and mill

sictor as cost of production ts higher in the mill sector than tn Powerloom Industry (Senthilkumar
and Rajendran, 2014), After 1991 rapid growth of powerloom tndustry 1ook place due to impact
liheralimtion.

Table 1: Powerloom induniry in India, 2006-2018

Years Powerlooms Installed (in na.) Cruwth (in per cent)
06 07 1 ¥ 304H -
20708 2106370 583
Z008-0% 2205152 460
20010 2246471 1 RO
201011 ZZRETH 1 Gl
2011-12 FHRITT 0GR
2012-13 2MT2 212
201314 ZIHTHO1 0 BB
2ol 15 2H4TRIT 3.4
201518 2322TT 101
Tolal ZINlaTEZ 258

Sourve: Col, 2016 Ministry of Toatile, Anauz! Report, 2007-17
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Croweh of Pawerloom indusfry

The handloom sector Is as old as the civilization (tsell, growth of powerlooms on a fatrly large

scale came last In textile industry. The industry 1s divided Into mill sector and other unorganized
sector, The unorgantzed secior occuples the major share In powerloom Industry. Powerloom

Inquiry Commitiee (1060) dates back powerloom Industry In unorgantzed sector lo 1904 (Pradeep,
2014).

The earllest powerloom was installatton at Ichalkaran)l now In Maharashira state (one of the
princely state). In the early thirtes many entreprencurs purchased looms discarded by the mill in
Bombay and Ahmedabad and converted them Into powerlooms. Many of the powerloom weaving
clusters were concentrated in Phiwandl, Malegaon, Sural, With the closure of textile mills in 1970s
and serfous labor turbulence and stritke tn 1980-81 In Mumbal the organize mill sector started
clostng down and powerloom industry came Into existence with a blg leap (Lable 1), Number of
powerlooms Installed in India during last 10 years was in milllons but average growth was only
26.73 percent. Maxtmum growth with 5.83 percent was observed during 2007-08 because of high
compeilitve global demand, cheap workforee, good environment, government suppon 10 encourage
economtc growth, whereas, lowest with 0.68 percent was In 2011-12 due 1o diminishing demand,
weavers, high cost of yam and irregular eleciric supply, Today governmeni Is promoting shutle
less powerloom lor high quality and fast cloth production (Gol, 2016-17).

Table 2: Growth and production of cloth in powerlooma, India, 2006 2016

Total Cloth Production | Cloth Production in Powerlooms
Years (in millionsq. metre) | (in per cent) |(in million.sg. metre) | {in per cent)
2006 07 5335 - 32470
2007 DK 56025 04.93 34725 561
2008 04 51966 0189 R 0110
2004 10 G (| IGH97 0 03
201011 62559 03,68 34015 0275
201112 G0453 -03.36G ITHS 01.49
201213 62792 01 BA IRNIS 0158
20013-11 G500 oz AT 1 ZR
2004-15 63276 0279 IT74n 02 60
201516 65505 00,15 IR 0202

Soxpree COF, Ministry of Teatile, Annasl Report (2014, 2015 and 2016)
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Crowth of Cloth Production

Indla produces different types of cloth production by powerloom during 2006-2016 In varlous
sectors as described In table 2, The highest growth of total cloth production is observed In 2009-10
with 09.76 pereent while lowest 0,35 percent I8 ohserved In 2015-16 due (o sluggish global demand
and decling In competitiveness In global expart. The trend shows gradual decline 1n production
[rom 200607 to 2008 09 and highest tn 2009-10 with growth of 9.93 percent In last 10 years due (0
increasing demand tn inrernarional market. Slight decline 15 ohserved In 201011 and lowest 01.40
percent due to low profit, high cost of yams, instability In electricity, insufTictent market ete. The
highest total cloth production (65505 million sqm ) s observed In 2015-16 because of government
Intttations to promote shuttle less powerlooms, The traditional powerlooms and unskilled workforce
ts one af the many reasons for low cloth production (53380 milllonsgm) in 2006-07, Whereas,
highest cloth production on powerloom 35038 million.sq m. ts observed In 2012-13 and lowest 32670
million s m. I 2006-07(GOI 2014, 2015, 2016) (table 2).

Diseribution of Powerlooms and Workforee In India

Large numbers of pawer looms both organtzed and unorganized are unevenly distributed In
semi-urban and semi-rural areas In Indla. About 60 percent are of unorganized powerloom are
distributed In states like Gujaral, Maharashtra, Tamil Nadu, Andhra Pradesh, Uttar Pradesh Rajasthan,
Madhya Pradesh etc. Most of the powerloom concentrated. State-wise distribution of registered
pawrrloom units during Last five year (2011-2016) shows highest growth of registered pawerlonm In
Haryana with 19.10 percent hecause of Increasing demand of cloth, development of Infrastruciure,
high producttvity from moderntzed loom et Tamil Nadu (18.92), Andhra Pradesh (18 00) and Madhya
Pradesh {11.39) also have high growth rate, whereas, Dadra and Nagar Havell evidenced negative
growth rate with - 116 percent mostly due (o low wage. Many of the other states shows zero growth
like Mhar, Goa, Gujarat, Himanchal Pradesh, Jammu and Kashmie, Odisha, Punjab, Rajasthan, Unar
Pradesh, Telangana, Delhl, Chandigarh and Pondicherry because the powerlooms are technologically
obsolescence. Powetloom Industry also provides large workloroe malnly male workers In the age.

group 15 o 50 years (tahle 3).

State-wise distribution of employment in India described in table 4 reveals that maximum
employment of 32 lakhs In powerlooms ts found In Maharashira during 2015-16 and most ol the
workers are from other state llke Uttar Pradesh, Dihar, Madhya Pradesh, and Andhra Pradesh. The
highest growth rate In employment 1s observed In Haryana with 19.20 percent during the perfod
2011 1o 2016 and the lowest 15 fourdd In Dadra and Nagar Havell with 116 percent during the pertod
200 1-2006 (GO, 2016),
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Tahle 3: State-wire distributlon of registered powerlooms in India, 2011-12 to 2015-16

States/ Union Units (in no) Growth (in
Territories 2011-12 2012-13 201314 2014-15 2015-16 | per cenl)
Andhra Pradesh 45402 15432 46,044 53411 55375 1400
Assam 2,726 2714 2.TI8 2T 2738 nndl
Ritar 2.9 289 2 804 2R 2.8 0N on
Coa 122 122 122 122 122 00 o0
Cujarat 323384 | 3231384 | 323384 | 323400 | 323400 00 00
Haryana 5,913 12.293 12.283 12,293 12.293 19.19
Himachal Pradesh LAGI 461 1461 161 1461 0. 00
Jammu anid Kashmir 65 (11 A% s 65 i) ()
Karmataka Rl E90 Bl B0 R1 KA BRI AO0 B2 665 a3
Kerala 2804 2804 2 804 2,801 2 Hod o0.Do
Madhya Pradesh LIR21T 124 R0 126 0TH 130485 139,425 11.349
Maharashira 11,7700 | 1207961 | 1223957 | 1280600 | 12R069 OR.0OR
Orbsaa 3321 1321 1321 3121 3121 o000
Pamjab 23620 23620 21620 23z 2¥Miz0 00,041
Rajasthan 31271 aLzT 34,271 32T ILET1 00 04
Tamil Nadu 106279 | 40534 | ADOOHT | 442083 | 4saTe7 1892
Lttar Pradesh 63.991 659491 65,091 65,9493 65.993 00 00
Wimt Bengal 5.005 6195 0,105 6105 6,193 0TI
Telargran t o u o T (RG]
Delhi 1102 102 o2 1102 102 0. N)
Chamdigark a2 2 1z 2 12 0.0
Dacbra, Nagar Havell 052 962 962 1 e -116.66
Pondicherry LR 1070 1670 K10 K10 03 (M)
Grand Total 2294077 | 204THIT | 2367504 | 274999 | 2523262 091

Sourre: Cof, Office of the Tentile Commissioner, 20111-12. 2015-16
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Tahle 4 : State-wise distribution of employment in powerlooms in India, 2001-12 to 2015-16

17

States Number of Workers

Union Terrltories | 201112 2012-13 2013-14 201415 2015-16
Andhra Pradesh 1,13,505 1.13.580 L1510 1.33,524 135438
Avam 6815 6,815 0,845 6,45 6,845
Rihar T215 7.235 T.215 7.233 7.213
Coa 305 305 305 305 305
Cujamit H,08 460 B.0H 460 H.0H, 460 8 (14, 500 #,08, 500
Haryama 21832 10,713 30,713 30,7313 0,713
Himachal Pradesh 1651 3.653 1,653 3,653 3,651
Jammn & Kashmir 163 163 163 163 163
Karnataka 204,724 204,725 204,725 201,725 206,663
Kerala 70010 7.010 1.010 1.010 7010
Madhya Pradesh 2.95.543 312,113 3,16, 696 131,561 331,563
haharashira 79,42,715 30,149,503 30,549,793 12 01,733 3201715
Oriwia B.302 B.303 H,203 B.303 B.303
Punjah 50,050 511050 69,050 59,050 59,050
Rajasthan R5GTR 3 6TH B5,67TH 3,678 AS6TH
Tamll Nadu 0,50, 694 10,113,350 1016718 1 1L.0¥), 058 1221918
Uttar Pradesh 164,981 1.64.983 164,061 1.64,951 164,941
Wisl Bengal 11911 15,158 15,488 13,188 15,488
Telangana o 0 O 0 1553
Delhi 2,755 2.755 2.755 2,755 2,755
Chandigarh 105 105 105 105 105
Dadra, Nagar Havell 2405 2405 2405 1,010 1,110
Pondicherry 2.075 2673 2675 2,075 2073
Grand Total §7.45.042 58,69,547 59.18,990 61.87,500 63,08,161

Source: Col. Office of the Textile Conunisioner, 2011112, 2013 16

Scanned with CamScanner



118 INDIAN JOURNAL OF LANDSCAPE SYSTEMS AND ECOLOGICAL STUDIES \VOL. 42

Covernment Schemes and Programmes [or Unorganlzed Powerloom Sector

Group Insurance Scheme (G1S) for Powerlfoom Workers

The Government of Indla launched group Insurance scheme In 2003-04 and through ofTice of
the textile commissioner in collaboration with |ife insurance Corporation of India. Powerloom weavers/
workers are enrolled under the scheme for a perod of one year which ©s renewed on year to year
basts. Under the Group Insurance scheme, 72,681 powerloom workers have been Insured for the
pertod 1% April o 30 April 2016 (Gol, 2018).

Croup Workshed Scheme (CIWS)

The Covernment of India Introduced Croup Workshed Scheme for unorganized powerloom
Industry in 2003, under the 10" Five Year Plan. The scheme atms at setting powerloom parks with
maodern weaving machinery to enhance thelr competiveness In the glohal market and the same was
subsequently modifled. Ordinartly, minimum 4 weavers should from a group with 48 modem loams
of single widith or 24 wider width looms and per person minimum 4 looms will be allowed 1o be
Installed. Since Inception, 194 projects have been approved 1]l 2016 (Col, 2016).

Integrated Scheeme for Powerloom Industry Development (15PS1)

In order to achieve the overall development of powerdoom Industry, government announced
the Integrated Scheme Tor Powerloom Industry Development during 2007-2008 with two components
Le. markettng development programmes for powerloom Industry (1SM and seminar‘workshop) and
exposure vistl by powerloom weavers to the other clusters (Col. 2018).

Pifot Scheme of In-situ Upgradation of Simple Powerlooms

The scheme alms (o Improve quality and productivity of the [abete being produced by upgrading
thelr existing stmple loom with certaln addittonal attachments and erable them to [ace the competition
In domestic and international markets. Its alms al coverlng 90,000 loom during 12* plan. The scheme
ts meant for small powerloom weavers (Col, 2016).

Comprehensdve Powerloom Chister Development Scheme

The Comprehensive Powerloom Cluster Development Scheme was formulated In 2008-09 1o
develop powetloom mega clusters at Bluwand! (Maharashtra) and Erode (Tamtl Nadu) Ichalkaran))
(Maharashira), and Surat (CGujarat) respectively. The deslgn of cluster Is to create world class
Infrastructure and o Integrate the production chain in a manner that caters 1o the needs of local
small and medivm enterprises (SAES) 10 boost production and export. The modiflied comprehemive
powerloom clusier development scheme (CPCDS) was approved by the cabinel commiiiee on
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economic AlTatre (CCEA) In 2013 for implementation during the 12* plan period assisting lor mega
clister (Cal. 2016).

All India Powerloom Board (AIPR)

All [ndia Powerloom DNoard (AIPR) was constiuted as an advisory board In 1981 for
development of powerlooms Including measures to achieve better productivity, Increase elTiciency
and tmyprove wellare of workers (Col, 2016).

Programme for Moedernization

The Natlonal Textile Pollcy 2000 (NTP 2000), emphasts on adoption of appropeiate technology
In unoeganized industry and envisage action lor rapld modernization. The lextile package, announced
1 the budget for 2001-02, Included a major programime lor mdernization of the powerloom Industry
by the induction of 50,000 shuttle less Inoms and 2.5 lakh semautomatic looms tn the unorgantzed
powerloom tndustry. Moreover, the *Vision 2010” atms al setiing up of addittonal 80,000 shutile less

Inom In the couniry (Gol, 20116).

Institullonal Finance for Moderntzation in Powerfoom Industry

The credit Now for the moderntzation of unorgantzed textile sector can be classified into long
term cred it and short-term credit. Long term credit 1s to create flxed assets ltke land and bullding,
plant and machinery. furniture and raw materlal, salartes, wages as short-term credit of working
capltal Inan. For improvement of unorganized powerloom sector in Indla following are some of the

Impartant suggestions as given below:

1. Technological modernization: In India, most of tradiilonal powerloom Is producing poor
quality output The majortty of powetloom owners are small weavers having 4 1o 24

powerlooms. Due to small stze they are umable to get the benefit of moderntzation and
upgradatton fund scheme of the industry, The Government of Indla should infttate conversion
of platn powerlooms to semi-automatic so that weavers are beneflred.

2. Marketing complex: In India, marketing of the textile produce Is one of the major prohlems
of the weavers as they are explolied by agents. Therefore, the government should develop
and encourage textile marketing complexes and ereate textile parks and powerloam cluster

In states 1o control pricing policles.
3. Product diversification: Majortty af the weavers are producing seml-Nintshed grey fabrics

which they sell out at lower price. These products should be diverted to dyed fabrics and
home textiles to get more profie The government should provide tnfrastructural factlinies 1o

develop the power processing unll In India.
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Electrieity: The povernment should ensure uninlerrupted power supply to the powerloom
Industry. Constdering the predominance of small powerloom weavers with weak capttal
and input capacity, the state povernment may also provide concessional power for small
WEAVETS.

Technical and entrepreneurdal Tratuing: The workers employed In powerloom Indusiry
are mostly uniralned. Labor productivity can be further enhanced by providing textile
educatlon and tratning to pawerloom workers at powerloom service centre, technical
Instituttons and textile department through different tralning programmes especlally for
workers. Further to improve the level of managertal and administrative shills of the weavers
there Is a need 1o expand services al powerloom service centers In terms of capacity and
infrastructural [acilitles,

Financial lrestiistfon: Financial Gactlities on the guldelines of NABARD should be provided
by institutions to facilitate textile sector and help the poor and marptnalized weavers,

Role ol state governmemt: The state government can play by Implementing texiile
policy for the development of powerloom co-operative socielles In the state. These
co-operative farms of organizations should be strengthened 1o promote powerloom

Industry.
Awareness of gavernment programmes and schemes: There is need 10 create mechanism

of awareness regarding the government schemes so that weavers can take beneflts from
these schemes.

Factory working condition: Fmphasts should be given on Issues like working condiiion
In factary, availability of [acllities, proper regulation [or cleanliness, healih and salety
measures, compensation in accldental cases acconding to Factory Act 1948 and Maharashtra
Factortes Rules 1963 for the wellare of the powerloom warkers,

Price: Covernment should provide support for weavers afTected by Muctumting yam prices
and set up shuttle less Jooms lor revival of the Industry

Conchusion

The unorganized powerloom Industry Is the lifeline of Indian textile sector (n terms of eloth
production and employment. The number of powerlooms has Increased 1o 25.74 lakh by 2016. The
tloth production by powerloom Industry has been approxtmately 3700 million sg. m. in 2015-16
which account more than 60 percent of the total cloth production in the country, However, iis
growth has been stunted by technological obsolescence, fragmented structure, low productivity
and lowest quality products. Therefore, Government of Indla should malnly focus on techn nlngy
upgradation, modemnizatlon of powerloom, optimum level of production, welfare scheme for workers
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and enhanctng marketing of powerloom products. Huge skilled and urskilled workforce also has
tremendous potenttality for development of unorganized pawerloom Industry.
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Abstract
India has the largest concentration of tribal population of the world with 8.6 per cent population (2011).
Gond is the largest tribe in India and most of its concentration is in Madhya Pradesh, Maharashtra,
Chhattisgarh, Odisha, Telangana and Jharkhand. As most of the population of Chhattisgarh are tribes
(30.6 per cent, 2011), popularly called a tribal state. Gond tribes are mostly concentrated in the southern
part of the Bastar region, in seven districts and village Mangalnaar comes under district Bijapur. The Gond
tribes are known as Maria and Muriya in Bastar region. Majority of the population of Mangalnaar village
are Gonds followed by Yadav. Some of the Gond families have got converted to Christian. The study is
based on personal observations, interviews and collecting information about livelihood sources of Gond
community, how much they collect and earn from it. Most of them are dependent on traditional sources of

livelihood like forest and forest-based products.

Keywords: Gond Tribes, Forest products, Traditional livelihood

Introduction

Tribal constitute 8.6 per cent of India's total
population, about 104 million people
according to the 2011 census. There are some
573 communities recognized by the
government as Scheduled Tribes and therefore
eligible to receive special benefits and to
compete for reserved seats in legislatures, jobs
and academic institutions. Central Indian states
have the country's largest tribal concentration,
and, taken as a whole, roughly 75 per cent of the
total tribal population live there (Panduranga
2014 & Singh 2019). Among the tribal
populations of India, the Gonds stand out by

their numbers, the vast expanse of their habitat,
and their historical importance. The majority of
Gonds are found today in the state of
Chhattisgarh, Maharashtra and Madhya
Pradesh. Their main concentrations are the
Satpura Plateau, where the western type of
Gondi is spoken, and the district of Mandla,
where the Gonds have adopted the local dialect
of Hindi. The former princely state of Bastar,
now included in Madhya Pradesh, is the home
of three important Gond groups, namely, the
Muria, the Hill Marias, and the so-called
Bisonhorn Marias. All of them speak Gondi
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dialects. The etymological significance of the
term Gond is derived from the Telegu
connotation "Kond" meaning hill. Its roots go
back to a pre-Dravidian arrival in south India
around 2000 BC. Interestingly, however, the
Gonds consider themselves to be later entrants
into God's world through the penance of
Shiva's son Karta Subal. They were
descendants of Ravan (Halkare 2013 & Koreti
2015).

Chhattisgarh one of the tribal-state of India
in which most of the tribe are concentrated in
the northern and southern parts of the state. The
tribes of Chhattisgarh are a unique race who
mainly inhabits the dense forests of Bastar.
More than 70 per cent of Bastar's population is
composed of tribes who account for 26.76 per
cent of Chhattisgarh's total tribal population.
The three principal sub-castes of the aboriginal
Gonds are the Dorla, Madia and Muria races.
The Gonds dominate most of Chhattisgarh
tribal population and primarily depend upon
agriculture, forestry, cottage industries,
hunting and fishing for their subsistence.
Though traditionally Gonds are agriculturalists
and some practice shifting cultivation even
today other than collecting forest produces for
their livelihood (Paltasingh, 2014). But with
time, the social, economic and cultural life of
the Gonds in Chhattisgarh has changed. It is
very important in this context to know as to
how and why these changes have taken places
and whether these changes have led to any
significant shift in the traditional livelihood
sources of the Gond community. To investigate
this issue an attempt has been made to acquire
information concerning the economic life of
the Gond community in Chhattisgarh. The
focus of the present study is to understand the
Gond tribe and their sources of livelihood
particularly settled in Mangalnaar village of
Bhairamgarh block in Bijapur district located
in the south-west corner of Bastar region. As
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per Census 2011, the total area of the village is
949.66 hectares with 137 households and 597
persons (354 women and 243 males) 63.48 per
cent (379 persons) of the total population are of
scheduled tribe population and total literacy is
39.69 per cent (a total of 237 with 151 male and
228 females (Census of India 2011 & District
Handbook 2011).
The study area

The Mangalnaar village is remotely
located and badly affected by Naxals. In the
past decades in fear and exploitation, the tribes
have crossed over the Indrawati River and
made their home in the Mangalnar village,
about 1 km from National Highway in the
south. It is accessible only by National
Highway 30 running from Raipur to Jagdalpur
and National Highway 63 from Jagdalpur to
Bijapur. In 2005, the local tribes were given
training and weapons against the Naxalites by
the state government, called the 'Salwa Judum'
campaign. The word Salwa Judum is derived
from the Gondi language meaning 'peace
march'.
Data sources and methodology

The social and economic perspective of the
tribes is considered for a better understanding
of their present condition in the study area.
Participant's observation regarding their socio-
economic and cultural aspect is at close
proximity through field observation, recording
and photography. The help of secondary
information is taken from sources such as
documents, journals, books and newspapers.
Further, information is also collected through
primary investigation which involves personal
observation, informal interviews, schedule and
photography. Mangalnar being predominantly
a tribal village, 96 percent of the total
respondent are scheduled tribe and 4 percent
belongs to other class. A well-structured
interview schedule is distributed among the
Gond community both from male and female of
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Figure 1: Location of the study area
different age groups. only attained primary education. One of the key

For this 100 respondents are selected
which is 16.75 percent of the total population
(597 persons) of Mangalnaar village (Figurel).
Out of the total respondent, 35 percent are in the
age-group of 18 to 30 years, 49 percent are 30 to
60 years and 14 percent are above 60 years.
About 95 percent of the households in this
village that belong to Hinduism and 5 percent
to Christianity. Further, 92 percent of the total
interviewed are illiterate, while, 8 percent have

reasons for their illiteracy is Naxalite
interference, lack of awareness, inaccessibility
etc. However, today a good number of they are
sending their children to school. Besides, 100
per cent of the respondent practice traditional
sources of livelihood such as forestry, hunting
and fishing. Men go for hunting and for
collecting forest products or fishing the entire
family participate. About 20 per cent of the
respondents are casual labours who are
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Table 1: Socioeconomic Status of Respondent
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Category Respondent

Age-group Total Percentage
<18 00 00.00
18-30 35 35.00
30-60 49 49.00
>60 14 14.00
Total 100 100.00
Religion
Hindu 95 95.00
Muslim 00 00.00
Christian 05 5.00
Other 00 00.00
Total 100 100.00
Educational level
Illiterate 92 92.00
Primary ( 1** to 5" class in Anganwadi) 8 8.00
Middle 00 00.00
Secondary 00 00.00
Higher Secondary 00 00.00
Graduate & above 00 00.00
Total 100 100.00
Occupation (multiple answers)
Hunting 100 100.0
Fishing 100 100.0
Forest based 100 100.0
Agriculture labour 00 00.00
Casual labour 20 20.00
Other 00 00.00
Total 100 100.00
Income-group
<1000 79 79.00
1000-2000 16 16.00
2000-3000 00 00.00
3000-4000 00 00.00
>4000 05 05.00
Total 100 100.00
Landholding (in acre)
Landless 34 34.00
1to5 60 60.00
5to 10 6 6.00

Total 100 100.00
Social-group
General 00 00.00
SC 00 00.00
OBC 04 4.00
ST 96 96.00

Total 100 100.00
Fuel used for cooking
Fire wood 100 100.00
Dunk Cake 00 00.00
LPG 00 00.00

Total 100 100.00

Source: Field Survey, 2018
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involved in construction work in and around
Bhairamgarh town. This is generally after the
rainy season when they are unable to collect the
forest products and in the same condition when
there is no forest cover. As they practice
traditional source of livelihood or are casual
workers the monthly income remains very low
(ranging from less than Rs.1000 to more than
Rs. 4000 only), moreover, 34 per cent of the
Gond family are landless, 60 per cent owe 1 to 5
acres of land and 6 per cent have 5 to 10 acres of
land (Table 1).
Livelihood sources of Gond tribe
Livelihood is defined as a set of economic
activity, involving self-employment and wage
employment by using one's endowment to
generate adequate resources for meeting the
requirement of the self and household on a
sustainable basis with dignity. In everyday
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discourse, the term livelihood is referred to as
how people make a living, access resources to
sustain themselves and their families.
Traditionally the linkage between the tribal
community and forest is well established.
Tribes are economically and ecologically
inseparable from the forests. For their day-to-
day requirement, be it food, fodder or fuel they
are dependent on the surrounding forest for
substance (table 2). Their dependence on the
forest is such that they constitute the integral
components of the forest ecosystem, forests
have been the pivot on which tribal habitat and
life revolves and has evolved so far; their
religion-culture artefacts, belief system,
cultural practices, technologies, and tools have
been nurtured and cultivated under perennial
plant associations and benign environment
(Mishra2012, Hasrat 2006 & Tumsare 2016).

Table 2: Forest produce and its use

Forest products Procurement season Uses

Mahua Flower Mar-Jun For brewing liquor

Chironji April-May As a mewa for khir and sweets

Tendu Patta April-May For Making Bidi

Tamarind Seed April- June For starch manufacture

Tora May-July Oil for soap manufacture and cattle feeding
Charota seed Aug-Sep For soap manufacture

Amchur May-Jun For condiments and mashala

Salfi April-Jun As a liquor

Source: Shristi_Products, http://www.banajata.org/pdf/case-studies/Chattisgarh.pdf

Shifting cultivation also known as Jhum,
Khallu, Podu etc. is also in practice at small
scale as govt. has banned shifting cultivation.
About 1.6 per cent of the tribal people depend
on shifting cultivation and 10-15 per cent
depend on hunting for their livelihood (Mehta,
2000). The Gonds of Mangalnaar village are
mostly dependent on traditional livelihood
sources as observed in table 3. About 100 per
cent of the respondent mentioned that they
collect fendu patta, mahua flower, fishing,
leafy vegetables, tora, chironji and tendu fruits
from the nearby forest. Most of these forest

products are consumed by the locals. As a
result, children remain undernourished, suffer
from malnutrition and the tribal community as
awhole s forced to live in under poverty.

Forest: Forest is a major part of tribal life.
They provide a source of livelihood among the
community in the form of direct employment,
self-employment and secondary employment.
They collect flower of mahua, tora, tendu
patta, tendu fruits, salfi, leaf plate, tamarind,
honey and /akh from the forests.

Mahua: Mahua is a large deciduous tree
with mahua flowers growing widely under dry
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Table 3: Dependency of the tribe on forest and agricultural commodities

Forest commodities Multiple responses
Respondents Percentage

Tendu Patta 100 100
Mahua Flower 100 100
Salfi 92 92
Fish 100 100
Paddy 66 66
Kodo 24 24
Leafy vegetables 100 100
Tora 100 100
Chironji 100 100
Tamarind 76 76
Bhusa Ti/ 32 32
Charota seed 78 78
Tamarind seed 76 76
Tendu Fruit 100 100

Source: Field Survey, 2018

tropical and sub-tropical climatic conditions. mahua flowers beginning from the first week of
The tree has religious and aesthetic value in the March.

tribal culture. The entire families including After drying the flower its filaments are
small children are involved in the collection of removed and kept warm in the sack with

e b = =3 7 ;
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Collecting and drying of Mahua flower
Source: Field Survey, 2018

appropriate moisture (Plate 1& 2). About 10 to The price varies according to the seasons with
20 kg of Mahua is taken along for selling in the the highest cost (Rs.35 to 40 /Soli) in the rainy
weekly market in Bhairamgarh. In exchange, season. In return, the family earns around Rs.
the families purchase the goods of their daily 400-500 per day. Daru or Suram is also
needs. In the summer months, the Mahua is prepared after processing the Mahua flowers
sold for Rs. 15 to 20 per Soli (approximately which are also sold in the weekly market (Plate
one-kilogram Mahua is a Soli) (Plate 1 & 2). 3 &4).
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Tendu Patta and Tendu fruits: Tendu

Processing of Mahua Flowers
Source: Field Survey, 2018

because of its value. The tribes generally earn
approximately Rs. 5000-6000 in a week which
they use for storing food grains during the rainy
season (June-September). Itis one of the main
sources of their livelihood. All family members
earn an average of Rs. 5000-6000 per week

Srabani Sanyal and Ramyash

Patta is called the green gold of the tribes

‘Women selling processed product from Mahua in weekly
market
Source: Field Survey, 2018

the government. While Tendu fruit is ripened in
March to April, the tribes sometimes use them
as one-time food due to its delicious taste (Plate
5,6,7,8&9).

This money is then used on various
occasions during the year. The Tendu fruits are

during May which is sent to their account by

Plate: 5§

also collected in March- April when the Tendu
W L WL

Plate: 6 |

Tendu tree and fruit
Source: Field Survey, 2018 v \ -

i r

fruits start ripening. They are also used as
cough medicines.

Leafy plate: The Gonds use the leaflets
made by breaking the new leaves. The small

Plate: 8

Plucking and bundling of Tendu patta
Source: Field Survey, 2018




Livelihood sources of Gond Tribes: A study of village Mangalnaar, Bhairamgarh block...

leaf'is called the bowl (chokni) and big leaflet is
called a plate. The indigenous bamboo thin
sticks are used to give them a proper shape.
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Honey: The Gonds use it in medicine,
eating and fulfilling certain traditional beliefs.
Some Gonds also sell it. They are unaware of

Plate: 9

Dry Tendu Leafy
Source: Fieldl Survey, 2018

their value and importance (Plate 10).
Chironji: Is a type of dried fruit, which
gets ripen during April-May. Though Gond
tribes use it very little, they dry and sell it in the
weekly market and get a good return from non-

Plate: 10
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Honey bee net
Source: Field Survey, 2018

tribals (Plate 11).

Salfi: 1t is a species of palm plant from
which beverages are extracted. Itisalsoknown
as Bastar Beer. During April and May, the
Gond tribes cut the top of the salfi tree to extract

Chironji tree
Source: Field Survey, 2018

beverages. It can also be called local stomach
medicine. Family members drink and women
also sell in the weekly market (Plate 12).
Tamarind: The Gonds use the tamarind
trees largely found in the village. The Tamarind
tree produces pod-like fruit that contains an
edible pulp used in cuisines, as traditional
medicine and also for metal polish.
Agriculture: Other than forest and forest-

Plate: 12
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e

Salfi tree
Source: Field Survey, 2018

based products the second major source of
livelihood among the Gonds is agriculture.
Only the paddy crop is grown. Sowing of the
rain-fed paddy seeds is done by ploughing in
the field and leaving it to germinate. They
harvest the crop directly after they are mature
and ripe with the help of family members.
Other than sustaining their demand sometimes
they also sell out in the nearby weekly market.
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Culturally Gonds are deeply associated with
paddy cropping. After every harvesting, they
celebrate in which people visit each other's
house, sing and dance and exchange new rice is
grown (plate 13). Other than paddy Gond tribes
traditionally use rice for making local beverage
Landa and Pej. It is observed that out of the
total respondent (100) only 66 of them
mentioned that they owe land. Further, out of
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these 66, only 42 (63.63 per cent) stated that
they practice single cropping of traditional
paddy cultivation in their land, while, 36.36 per
cent of them leave their land uncultivated (table
4).

The probable reasons for hindrance in
cultivating land are undulating land, plateau
soil, lack of irrigation facilities and dependency
on monsoon rainfall in these regions.

Table 4: Type of land use

Type Respondent
Number Percentage
Cultivated 42 63.63
Uncultivated 24 36.36
Total 66 100.00
Source: Field Survey, 2018

Moreover, the use of Indrawati river water for the north is the lifeline of the tribes of Bastar in
irrigation is very negligible as reported (table 5) general and the Gond tribes of Mangalnaar
Fishing: The Indrawati River flowing in village in particular. Indrawati is very close to

Table 5: Source of water for Irrigation

Type Respondent
Number Percentage
Pond/Well/Canals 00 00.00
River 00 00.00
Monsoon rainfall 100 100.00
Total 100 100.00

Source: Field Survey, 2018

the heart of the Gond community as they are
dependent for their livelihood and rituals.
Fishing is practised throughout the year.
However, after every rainy season, the river
water is mostly used for fishing. Dried fish or
Suksi in the local language is eaten throughout
the year. After the rainy season, they sell Suksi
to the nearby weekly market and buy their
essentials (Plate 14).

Hunting: Though poaching is banned by
the government it is not strictly followed in this
tribal-dominated area. Involvement of Naxals
also restricts vigilance by government agencies
for controlling poaching. The Gond tribals hunt
collectively but only to sustain their family and

prefer not to sell it in the market. Though
hunting is a major part of the life of the Gond
tribes, it is not very popularly practised in
Mangalnaar village because of its proximity
and influence of the Nagar Panchayat. Though
Gond families come together only the young
members in small numbers go for hunting wild
boar, bird and deer etc.
Significance of forest product for Gond
tribes

Gond tribes depend on the forest for
survival, from the wood, waterways, providing
habitats to more than half of the world's land-
based species and livelihoods for the people. It
also provides shelter, medicines, water, food
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Paddy cultivation
Source: Field Survey, 2018 !
| &F

and fuel. All these activities directly or
indirectly involve forests. For livelihood, they
sale of fuel, use wood and fodder, grazing,
forest-based agriculture handicrafts and
cottage industries, sericulture, lac cultivation,
beekeeping, charcoal burning, leaf plate
making, liquor making, rope making, basketry,
medicines, food processing and marketing of
non-timber forest products, cultivation of
crops, under silvicultural practices, livestock
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Plate: 14

Indrawati River in Mangalnaar village
Source: Field Survey, 2018

rearing, social and farm forestry etc. After
leafy vegetable, Tora (Mahua seed), Bhusa til,
Charota seed, Amchur (Mango Powder),
Tamarind seed, Tendu fruit are also collected
and sold at a reasonable price by the tribes
during the year (table 6).

Further, the respondents also informed that
these forest products are purchased by the
kochiya or the buyers of forest products in the
weekly market (Friday market) and they do not

Table 6: Income generated from different commodities

Name of commodities Approximate income (Rs./Year)
Tendu Patta 5000-6000
Mahua Flower 4000-5000
Salfi 3000-4000
Fish 3000-4000
Paddy (Traditional cultivation) 3000-4000
Kodo 2000-2500
Leafy vegetables 2000-2500
Tora 1000-1500
Chironji 600-1500
Tamarind 500-1500
Bhusa Til 500-1000
Charota seed 500-800
Amchur 500-700
Tamarind seed 500-600
Tendu Fru it 400-500

Source: Field Survey, 2018
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pay a fair price to the poor and innocent tribes
(table 7).

Srabani Sanyal and Ramyash

The kochiya is one who generally comes
from other states for trade and has permanently
settled down and exploit local people.

Table 7: Weekly market rate of different agricultural and forest products

Rate of products (Rs./kg

%o\ =] =] = =) § = <
Months/ s 9 E= é - Z gz % S ‘é *é
products & § g E g § E g § g 5 E %

[ s < 5} ] os) *

\2-/ = = * 2 * *M *
Jan. 35-40 - - - 10-12 - - 25-28 - -
Feb. 35-40 - 15-20 - 10-12 - - 25-28 - -
Mar. 15-20 - 15-20 - 10-15 30-40 30-40 | 25-28 | 25-30 | 10-15
April 15-20 - 20-25 10-12 10-15 30-40 50-60 | 25-28 | 25-30 | 15-20
May 20-25 - 20-25 10-12 10-15 40-50 70-80 | 25-28 | 35-40 | 15-20
June 25-30 | 13-15 20-25 10-12 10-15 50-70 50-60 | 25-28 | 35-40 -
July 25-30 | 15-20 | 20-25 - 10-12 | 70-100 - 25-28 - -
Aug. 30-35 | 15-20 - - 10-12 - - 25-28 - -
Sep. 30-35 | 15-20 - - 10-12 - - 25-28 - -
Oct. 30-35 - - - 10-12 - - 25-28 - -
Nov. 30-35 - - - 10-12 - - 25-28 - -
Dec. 35-40 - - - 10-12 - - 25-28 - -

Source: Field Survey, 2018
Note: * Other important products
Conclusion and also contribute to the developmental

The Gonds are distinct tribal groups with
their unique life, culture, traditions, style,
customs, festivals and social environment. It is
interesting to notice that the tribal culture
among the Gond community has changed in
Mangalnaar village in compare to the same
tribal community in other parts. They are
adopting settled cultivation, agricultural
labourers, household industry etc. whereas,
rate of practising shifting cultivation, hunting,
fishing for their livelihood is low. Moreover,
significant change is observed in Mangalnaar
village due to its proximity to the urban centre.
But still, Gond tribes rely on the forest as their
means of livelihood in these regions. They are
fed by the forest and forest produce. They have
their indigenous expertise particularly in the
field of medicine. If proper support and
handholding facilities are given to these people
they can preserve their tradition and culture

process of the country. Although cultural
changes among the Gond tribe's communities
in Bhairamgarh block is significant but still
slow, nevertheless the pace of improvement
indicates that the cultural changes among them
seem to be spreading across the tribal villages.
The Gond tribes are now getting the benefits of
the schemes run by the government.
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