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Nowadays plant mediated synthesis of nanoparticles
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 
brown and that indicates reduction of silver ions to silver nanoparticles. Thus synthesized silver 
nanoparticles were characterized by UV
characterized by scanning electron microscope (SEM); crystalline nature and purity of synthesized 
silver nanoparticles were revealed by X
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photocatalytic activity of the synthesized silver nanoparticles was examined by degradation of 
methylene blue under sunlight irradiation. Green synthesized silver nanoparticles were effectively 
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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
al., 2012) have been studied because of their exclusive 
properties such as optic, electronic, and catalytic 
Astruc, 2004; Roduner, 2006; Guo et al., 2008;
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
animal feed (Højberg et al., 2005), coating of catheters 
al., 2008), wound dressing (Fernández et al., 
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 
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ABSTRACT 

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. Dispe
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
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 

lene blue under sunlight irradiation. Green synthesized silver nanoparticles were effectively 
degrading the dye nearly 95% at 72 h of exposure time. 
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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).
derived materials are used for nanoparticles synthesis which is 
more compatible than the microbe
synthesis process because 
maintenance and are easy to handle 
Nanoparticles synthesis by medicinal plants shows more 
benefit; they may enhance the antibacterial activity of silver 
nanoparticles, because the medicinally valuable
biomolecule present in the plants may bind on the surface of 
the nanoparticles and reduce the silver ions to silver 
nanoparticles. Morinda tinctoria
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
and Saravanan, 2009). The unripe fruit is used to cure 
rheumatism (Kanchanapoom 
Wang et al., 2002; Whistler
successfully reported the biosynthesis of silver 
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 HCl. 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 700 nm at different 
functional time (PerkinElmer, Singapore). The silver nano-
particle solution thus obtained was purified by repeated 
centrifugation at 7000 rpm for 15 min and dried at 100°C. 
Crystalline nature of the nanoparticles was analyzed by XRD 
at 2θ 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−1. 
 
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 2-3 mL 
suspension were filtered and used 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) (b)  (c)  

(d) (e) (f)  
 

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, (c) 30 min, (d) 1 h, (e) 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 1 h 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 1 hr, another band appeared at 450 nm 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 470 nm 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 et 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 2θ 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. 
 

 
 
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). 
 

 
 
 
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−1 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−1 due to the O–H 
stretching and H- bonded alcohols and phenol groups 
(Figure 6). A weak band was observed at 1634 cm−1  
corresponding to N–H bending primary amines. It was 
modified into 1672 cm−1 indicating presence of C=O stretching 
vibrations of carbonyls groups, respectively. New narrow 
bands were formed in the synthesized silver nanoparticles at 
1384 cm−1 and 1134 cm−1 owing to the –NO2 aliphatic nitro 
groups and C–N stretching of aliphatic amines and C–O 
stretching of carboxylic groups. The two weak bands at 
823 cm−1 and 724 cm−1 disappeared in the synthesized silver 
nanoparticles. A small peak was formed at 604 cm−1 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 et 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 5. FTIR spectrum of aqueous leaf extract of M. tinctoria 
 

 
 

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.  
 

 
 

   (a)      (b)       (c)        (d)      (e)        (f)      (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 72 h 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 
 

 
 

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-1cm-1. 
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 3-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)].  
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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.  
 

 
Fig. 1.0 Predicted environment concentrations of antibiotics in hospital effluents 

 
 

 
 

Fig. 1.1 Structure of Erythromycin (ERY) 

 
Fig. 1.2 Structure of Sulfamethoxazole (SFX) 
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2. 
 
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. Poin
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.
state of India with an area of 1, 35, 000 sq.km. The Bilaspur district containing the study area coming under this region exists in th
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Fig. 1.3 Structure of Amoxicillin (AMX) 

 

  
Fig. 1.4 Structure of Cefadroxil (CFX) 

 

 
Fig. 1.5 Structure of Ciprofloxacin (CIP) 

 

 
Fig. 1.6 Structure of Oxytetracycline (OTC) 

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. Poin

eleased 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 

India with an area of 1, 35, 000 sq.km. The Bilaspur district containing the study area coming under this region exists in th
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The sampling sites selected for the sample collection were categorized under two types: Point and Diffuse contamination. Point contamination 
eleased via discharges from discrete outlets, whereas diffuse contamination involves the contaminants 

Chhattisgarh is the tenth largest 
India with an area of 1, 35, 000 sq.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 dr
and other dumped sewage of veterinary hospital wastewater accumulation water sources as well as the medicinal and pharmaceuti
sewage areas of the Bilaspur district. The samples were 
flasks respectively and the temperature and pH were recorded simultaneously.
 
Chemicals and reagents  
 
All the chemicals used were of analytical grade and highest purity. 
Glacial acetic acid, Molybdenum-Thiocyanate, Carbontetrachloride (CCl
Benzene, Toluene, Ferric Chloride (FeCl3), Copper Sulfate (CuSO
Mumbai, (AR Grade). Phosphomolybdic acid (PMA), sodium nitrate, methyl chloride, sodium nitrite, methanol, ethanol, ethyl ace
acetate, potassium iodate, sodium hydroxide, sulfuric acid (H
and Fluka. The antibiotic drugs such as Erythromycin stearate, Sulfamethoxazole dihydrochloride, Cefadroxil monohydrate, Amox
trihydrate, Ciprofloxacin hydrochloride and Oxytetracycline dihydrate were from reliable companies such as Sigma Aldrich, Alkem lab Lt
Mumbai, Aristo Pharmaceuticals Ltd. Mumbai and Ranbaxy, India. Alum [K
supplied by S.D. Fine chemicals. 
 

Table: 1.0 

 
S.No. 

Name of the compound/ 
Reagent 

 
1 

 
Phosphomolybdic acid (PMA) 

 
 

2 

 
 

1,10 Phenanthroline 

 
3 

 
Thionin (Chloride) 

 
 
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
digital pH meter with suitable reference electrodes (Model 112E). High precision electrical balance (Dhona 200D) was used for
micro controller based instrument named nine parameter water analyzer kit model 371 was employed for measuring the various pa
water. Throughout the experimental procedure conductometric measurements of conductance were made using a Syst
microprocessor based conductivity meter model 304 and the conductivity cell was calibrated with the KCl solutions in appropri
range. 
 
 
(b) Glass wares  
 
Reaction Vessels: Flat bottom and glass stoppered (B-
 
Burettes: Graduated Borosilicate glass burettes were used and 25×o.1 ml, 10×0.1 ml, 50×o.1 ml appropriate burettes were used 
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 volum
employed for the measurements. 
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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 pharmaceuti
sewage areas of the Bilaspur district. The samples were collected from 8 sampling stations in 16 portions of 100 cm3

flasks respectively and the temperature and pH were recorded simultaneously. 

All the chemicals used were of analytical grade and highest purity. Double distilled water was used for the dilution of the reagents and samples. 
Thiocyanate, Carbontetrachloride (CCl4), Chloroform (CHCl3), Acetonitrile, Ethyl

, Copper Sulfate (CuSO4), 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 ace

sodium hydroxide, sulfuric acid (H2SO4), nitric acid (HNO3) and hydrochloric acid (HCl) were from E
and Fluka. The antibiotic drugs such as Erythromycin stearate, Sulfamethoxazole dihydrochloride, Cefadroxil monohydrate, Amox

e, Ciprofloxacin hydrochloride and Oxytetracycline dihydrate were from reliable companies such as Sigma Aldrich, Alkem lab Lt
Mumbai, Aristo Pharmaceuticals Ltd. Mumbai and Ranbaxy, India. Alum [K2SO4..Al2 (SO4)3.24H2O], and Activated Carbon (AC

Table: 1.0 Properties of Chemical Reagents used 
 

Formula Molecular wt./  Molar 
mass 

Structure

 
H3PMo12O40 

 
1825.25g/mol 

 
 

C12H8N2 

 
 

180.20532 g/mol 

 
C12H10N3SCl 

 
227.284 g/mol 

VIS double beam spectrophotometer with 1 cm quartz cell was used for the measurement of absorbance and other 
ectrophotometric measurements. The experiments were done at room temperature approx 25˚C. The pH measurements were made with 

digital pH meter with suitable reference electrodes (Model 112E). High precision electrical balance (Dhona 200D) was used for
micro controller based instrument named nine parameter water analyzer kit model 371 was employed for measuring the various pa
water. Throughout the experimental procedure conductometric measurements of conductance were made using a Syst
microprocessor based conductivity meter model 304 and the conductivity cell was calibrated with the KCl solutions in appropri

-19 or B-24) tubes 6×1 were used and the reaction vessels were steam cleaned before use.

Burettes: Graduated Borosilicate glass burettes were used and 25×o.1 ml, 10×0.1 ml, 50×o.1 ml appropriate burettes were used 

duated 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 volum
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ained 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 

3 amount, in the Erlenmeyer 

Double distilled water was used for the dilution of the reagents and samples. 
), Acetonitrile, Ethyl-acetate, Diethyl-Ether, 

), 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 

) and hydrochloric acid (HCl) were from E-Merck Limited 
and Fluka. The antibiotic drugs such as Erythromycin stearate, Sulfamethoxazole dihydrochloride, Cefadroxil monohydrate, Amoxicillin 

e, Ciprofloxacin hydrochloride and Oxytetracycline dihydrate were from reliable companies such as Sigma Aldrich, Alkem lab Ltd. 
O], and Activated Carbon (AC) were also 

Structure 

 

 

 

VIS double beam spectrophotometer with 1 cm quartz cell was used for the measurement of absorbance and other 
˚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 KCl solutions in appropriate concentration 

were used and the reaction vessels were steam cleaned before use. 

Burettes: Graduated Borosilicate glass burettes were used and 25×o.1 ml, 10×0.1 ml, 50×o.1 ml appropriate burettes were used for transfer of the 

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 
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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 5×10-3 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 μg/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 μg/ml of ERY, 0.2-5.8 μg/ml of SFX, 0.5-7.0 
μg/ml of CFX, 0.2-8.5 μg/ml of AMX, 0.5-5.0 μg/ml of CIP and 0.2-8.0 μg/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% FeCl3 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 μg/ml of ERY, 0.2-5.8 μg/ml of SFX, 0.5-7.0 μg/ml of CFX, 0.2-8.5 μg/ml of AMX, 0.5-5.0 
μg/ml of CIP and 0.2-8.0 μg/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, 5x10-3 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 μg/ml of ERY, 0.4-5.4 μg/ml of SFX, 0.8-4.4 μg/ml of CFX, 1.0-7.6 μg/ml of AMX, 0.6-7.8 
μg/ml of CIP, and 1.2-7.4 μg/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 μl 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 μl of the reagent (5×10-3M) and 100 μl 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% FeCl3 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 
 

 
Reagent Used 

 
Procedure 

Linear 
range 

(μg/ml) 

Detection 
Limit (DL) 

(μg/ml) 

RSD 
(%) 

 
 

Phosphomolybdic 
Acid (PMA) 

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 
(1 ml each) was then added to each flask before heating at 100˚C 
for 20 minutes. After cooling, the volumes were completed to 10 
ml with water , mixed well before reading at 556 nm 

 
 
 
  2-12 

 
 
 
0.6 

 
 
 
<1% 

 
 

1,10 
Phenanthroline 

1 ml of 1,10 Phenanthroline and 2.5 ml of sodium nitrate was 
mixed well and left to stand 10 minutes. Accurately measured 
aliquots of standard drugs each was (ERY, SFX CFX, AMX, CIP, 
OTC) followed by 1.5 ml of sodium hydroxide. Mixture allowed 
to stand for 5 minutes and then treated with 5 ml CuSO4, 6 ml of 
0.5 mol H2SO4 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 

 
 
 
   3-7 

 
 
 
0.067 

 
 
 
0.02% 

 
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 3×25 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 μg/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 H2SO4, 0.2 ml of 0.1%  1,10 Phenanthroline and 0.1 ml of 0.5 % FeCl3. 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. 
 

 
Fig.1.7 Absorption Spectrum for Colored Species of Thionin 

 

 
 

Fig. Absorption Spectra of Colored Species of 1,10-Phenanthroline with “ERY”, “SFX”, “AMX”, “CFX”, “CIP” and “OTC” against 
Reagent Blank 
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Absorption Spectrum of 1,10, Phenanthroline with Reagent Blank 

 
 
 

Table 1.2 Linearity results of antibiotic concentration and peak area 
 

S.No. Linearity Level Concentration (μg/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% 44.3617 2211321 

8 200% 50.6991 2560164 

 
Therefore, the resultant coefficient variation from the above =0.9992 

 

 
R2= 0.9992 

 
Fig. Linearity plot of antibiotics 

 
 
 

0

0.2

0.4

0.6

0.8

1

1.2

200 400 600 800

A
B

SO
R

B
A

N
C

E

WAVELENGTH (nm)

RGNT BLNK

1, 10- PHEN

0

500000

1000000

1500000

2000000

2500000

3000000

0 10 20 30 40 50 60

P
e

ak
  A

re
a

Concentration (μg/ml)



 

72. Dr. JAYATI CHATTERJEE MITRA,  Dr. NEENA RAI AND Dr. SANTOSH K. SAR,.FATE OF 

ANTIBIOTICS IN THE ENVIRONMENT: AN ANALYTICAL STUDY. Journal for Advanced Research 

in Applied Sciences; Pages: 64-77

 

 
 

Table: 1.3 Calibration of Different Antibiotics in Varying Concentration Range with Absorbance 
 

CONCENTRATION 
 (μg/ml) 

ABSORBANCE 

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 1.3 

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 
 

 
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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Fig. The effect of time on formation of ion - pairs 

 
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 

 

 
Fig. The effect of temperature on formation of ion – pairs 
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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 μgml- 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)6]

- 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) 

 
 

PARAMETERS 
ANTIBIOTIC DRUGS 

ERY SFX AMX CFX CIP  OTC 
λ max (nm) 556 556 556 556 556 556 

Concentration 
 Range 

 ( μg/ml) 

 
5-350 

 
5-300 

 
5-250 

 
5-300 

 
5-320 

 
5-350 

ε ( l mol-1cm-1) 8.28× 102 1.0× 103 4.9× 102 1.0× 103 1.2× 103 8.29× 102 

S (μg cm-2) 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 

r2 0.999 0.998 0.999 0.999 0.999 0.999 

Percent 
 recovery 

99.50-101.4 98.40-100.5 99.27-101.0 99.56-101.2 99.70-102.0 99.63-101.6 

LOD (μg ml-1) 2.60 1.02 2.10 2.10 2.10 2.60 

LOQ (μg ml-1) 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)6]

- 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.  Toxicity 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 test icular 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 under the given unit of percentag es 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(III) 

to form orange colored chromophore exhibiting absorption maximum at 512 nm with apparent molar absorptivity 

3.82x103 L mol1cm-1 and obeyed Beer’s law in the concentration range  of 10 - 60µg/ml. The second method B is 

based on the extraction of pesticide and potassium Ferricynide - Fe (III) 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 µg/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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Livelihood sources of Gond Tribes: A study of village 

Mangalnaar, Bhairamgarh block, Chhattisgarh

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.
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Tribal constitute 8.6 per cent of India's total 
population, about 104 million people 
according to the 2011 census. There are some 
573  communi t ies  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 



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 Kar ta  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 

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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different age groups.
For this 100 respondents are selected 

which is 16.75 percent of the total population 
(597 persons) of Mangalnaar village (Figure1). 
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 

only attained primary education. One of the key 
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 

Figure 1: Location of the study area
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Table 1: Socioeconomic Status of Respondent

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 

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 
(Mishra 2012, Hasrat 2006 &Tumsare 2016).

Table 2:  Forest produce and its use

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 tendu 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 
a whole is 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 lakh from the forests.

Mahua: Mahua is a large deciduous tree 
with mahua flowers growing widely under dry 

178 Srabani Sanyal and Ramyash



tropical and sub-tropical climatic conditions. 
The tree has religious and aesthetic value in the 
tribal culture. The entire families including 
small children are involved in the collection of 

mahua flowers beginning from the first week of 
March. 

After drying the flower its filaments are 
removed and kept warm in the sack with 

Table 3: Dependency of the tribe on forest and agricultural commodities

Source: Field Survey, 2018

 
Plate: 2  Plate: 1 

Collecting and drying of Mahua flower  
Source: Field Survey, 2018  

appropriate moisture (Plate 1& 2). About 10 to 
20 kg of Mahua is taken along for selling in the 
weekly market in Bhairamgarh. In exchange, 
the families purchase the goods of their daily 
needs. In the summer months, the Mahua is 
sold for Rs. 15 to 20 per Soli (approximately 
one-kilogram Mahua is a Soli) (Plate 1 & 2).  

The price varies according to the seasons with 
the highest cost (Rs.35 to 40 /Soli) in the rainy 
season. In return, the family earns around Rs. 
400-500 per day. Daru or Suram is also 
prepared after processing the Mahua flowers 
which are also sold in the weekly market (Plate 
3 & 4).
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Tendu Patta and Tendu fruits: Tendu Patta is called the green gold of the tribes 

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).  It is one of the main 
sources of their livelihood. All family members 
earn an average of Rs. 5000-6000 per week 
during May which is sent to their account by 

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 
also collected in March- April when the Tendu 

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 
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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.

Honey: The Gonds use it in medicine, 
eating and fulfilling certain traditional beliefs. 
Some Gonds also sell it. They are unaware of 

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-

tribals (Plate 11). 
Salfi: It is a species of palm plant from 

which beverages are extracted.  It is also known 
as Bastar Beer. During April and May, the 
Gond tribes cut the top of the salfi tree to extract 

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-

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 

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. 

Moreover, the use of Indrawati river water for 
irrigation is very negligible as reported (table 5)

Fishing: The Indrawati River flowing in 

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 

the north is the lifeline of the tribes of Bastar in 
general and the Gond tribes of Mangalnaar 
village in particular. Indrawati is very close to 

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 

Table 4: Type of land use

Source: Field Survey, 2018

Table 5: Source of water for Irrigation

Source: Field Survey, 2018
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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 

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

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

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

Source: Field Survey, 2018
Note: * Other important products

Conclusion
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 

and also contribute to the developmental 
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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