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Analysis of the Physico-Chemical parameters in the Groundwater
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Abstract: Thirty two groundwater samples of Hutridurga Hobli Kunigal Taluk, Tumkur
District were analysed for the Physicochemical properties like pH, TDS, EC, Alkalinity,
Total Hardness, Ca++, Mg++ ,CI'Na"K following the standard guidelines of APHA (1998).

Key Words: Taluk, Hobli, Alkalinity, APHA, groundwater.

Introduction:

Water forms an important natural resource without which life becomes unmanageable.The
entanglement between life and water is such that the first life forms were originated in water
is the early seas and oceans formed in the beginning. Over 70% of the earth’s surface is filled
with water (1). Majority of the water is locked in the seas and oceans which are unfit for
potability. Only About 1% of'it is available as fresh water wherein majority of it is stored as
groundwater in the Aquifers. Potable water is a vital element for good health and the socio-
economic development of humans (2). Water chemistry is a function of the number of
features namely the nature of recharge, hydrologic gradient and residence time in the aquifer
(3). Groundwater refers to all the water occupying the voids, pores and fissures within the
geological formations. The composition of groundwater obtained at different locations will
have different chemical composition due to the possibility of extraction from different
aquifers. Groundwater is a precious fresh-water resource, and its reservoir of the world is
estimated to be approximately 5 x 10** L (4). It is extracted through hand-dug wells, hand
pumps operated shallow-wells and submersible pump, operated deep well or boreholes (5).
Water contamination is a situation wherein unwanted substance which are detrimental to
human health are present in water in considerable amounts. The cause for water
contamination may be either Geogenic or anthropogenic or even both. The domestic,
industrial, municipal and agricultural utility of groundwater is a function of it physical,

chemical and bacterial characteristics (6) (7). The quality of water is superior to its available

ISBN: 373-88-30073-6I-0 |



ICGCP-2022 Sapthagiri College of Engineering

quantity for the consumption (8) (9). Several disorders like the disruption of the immune
system, reproductive disorders, damage of the nervous system and even cancer are caused by
consumption of water both by the humans and animals depending on the type of pollutant
dissolved and its degree of dissolution (10). India is a land of a huge population and this
elevation in the population has also increased the demand for fresh water (11). Literature
survey reveals that over 70% of the surface water resources namely rivers, streams, rivulets,
ponds and lakes are already being severely contaminated. The industrial sector amounts to the
3% of the annual withdrawal of fresh water but is a major contributor of contaminants into
fresh water. Cumulative data reveals that from 22 large cities in India, over 7267 MLD of
domestic waste water is being generated (12). Continuation of this problem in the same
magnitude paves way for a serious national catastrophe in the near future (fresh water crisis).
So the concerned authorities need understand the intensity of the situation and deal with the
problem meticulously to make sure that adequate amount of fresh water is available to each

and every individual in the country now and also in the future.

Study Area:

Huttridurga hobli is located in the Kunigal (T) of Tumkur(dist) Karnataka India at 13.02 N
longitude and 77.03 E longitude. The hobli is in the region of Deccan plateau. It is situated
773meter above the Sea level with an average rainfall of 680 mm.The study area is
surrounded by Tiles, Brick, pharmaceutical industry and agriculture is the main occupation of

the society.

Materials and Methods:

Groundwater samples from 32 sampling areas of Hutridurga Hobli were collected in pre-
cleaned polythene containers. Parameters such as pH, Electrical Conductivity (EC) and Total
dissolved Solids (TDS) were estimated on the field during the sampling. Total Hardness
(TH), Calcium, Magnesium and Bicarbonate were estimated using Titremetry, Sodium and
Potassium were estimated using Flame Photometer (Systronics FM 128). All the samples

were analysed as per the procedures prescribed by the APHA (1998)

Results and Discussion:

pH: pH measures the alkalinity or acidity of water. pH values of the sample ranged from 6.91
to 8.03 , with an average value of pH 7.522 as show in fig.the pH values of all study area
were within the permissible limits of WHO (1993) standards for drinking water.
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Electrical Conductance (EC): electrical Conductivity is the measure of the conductance of
the water which is due to the total dissolved solids in water, in the present investigation the
EC values varied between 300-1300 micro S/cm, average value of EC is 533.333 as shown in

the fig.

Total Dissolved Solids (TDS): The TDS value in this investigation is high as 858 mg/L. and
a minimum value of 394 mg/L with an average TDS value of 504.833 mg/L as showed in

table. In this finding all the bore well water samples were within the permissible limits of

WHO (1993) standards for drinking water.

Total Hardness: Total Hardness is caused by the divalent metal ions and mainly due to the
presence of Cat++ and Mg++ ions in the groundwater. The Hardness of water ranged b/n
238ppm to 480.1ppm with an average value of total hardness 289.633ppm. Study area were
within the permissible limits of WHO (1993) standards for drinking water.

Calcium: In general, Calcium content in groundwater is greater than Mg. The Calcium value
in this investigation is high as 90.53 and a minimum value of 41.2. with an average Calcium
value of 58.76mg/L.The ground water samples within the permissible limits of WHO (1993)

standards for drinking water.

Magnesium: The important bivalent ions in the determination of total hardness ismagnesium
, the investigators recorded a minimum of 25.72 mg/L and a maximum of 68.5 mg/L with in
average of 39.0533mg/L. All The ground water samples within the permissible limits of
WHO (1993) standards for drinking water.

Chloride: Chloride originating from NaCl gets dissolved in water from rocks and soil, in the
current study it fluctuated from a minimum of 73.2 mg/L to maximum of 254.7 mg/L and
with an average of 165.18 mg/L, The few ground water samples within the permissible

limits of WHO (1993) standards for drinking water.

Sodium and Potassium: Sodium occurs in nature in combined state and Potassium is an
Alkaline Earth metal which dissolves in water mainly from agricultural leaching. Sodium
levels in the groundwater samples varied from a minimum of 16.24 to a maximum of 55.55
mg/L with an average of 34.09 mg/L and Potassium levels in the groundwater samples varied
from a minimum of 52.88 to a maximum of 70.76 mg/L with an average of 57.19mg/L , All
The ground water samples within the permissible limits of WHO (1993)  standards for
drinking water.
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Sample oH EC TDS TH Ca* Mg?* HCO3" cr Na* K* (ppm)
No (ppm) | (ppm) | (ppm) | (ppm) | (ppm) | (ppm) | (ppm)
1 7.32 300 840 356.4 47.64 28.58 121.2 137.72 18.91 52.88
2 7.07 1300 464 238 90.53 54.31 282.8 73.2 48.85 65.69
3 6.91 400 405 297.8 42.88 25.72 202 135.95 19.83 54.99
4 8.02 400 467 262 61.94 37.16 242.4 106.87 16.59 55.20
5 7.93 400 459 273.9 52.41 31.4 282.8 128 16.24 55.39
6 7.89 400 394 309.7 57.17 57.17 242.4 180.92 17.38 56.46
7 6.89 601 805 480.1 55.5 58.5 565 210 51.22 67.93
8 7.02 493 675 440 67.8 68.5 404 206 53.65 57.99
9 8.09 786 815 335.6 71.02 40.7 606 152 53.93 63.45
10 7.8 500 858 298.05 61.2 51.8 808 210 27.59 57.66
11 7.98 325 780 351.2 41.2 42.6 456.8 122 55.55 70.76
12 8.03 454 689 408.2 69.02 33.3 528.23 108 29.42 56.86
13 6.70 530 200 213 47.12 28.62 124.2 82.5 6.45 46.31
14 6.52 870 220 323.76 68.16 40.896 202.02 109 17.76 48.54
15 6.74 1550 430 221.52 54,528 32.716 80.8 123.6 10.58 45.74
16 6.15 620 180 357.84 71.568 42.94 242.4 143 51.51 47.97
17 6.16 940 130 315.24 71.568 42.94 161.6 128.8 22.92 47.62
18 7.20 1650 260 391.92 61.344 36.80 202.0 129 53.66 46.99
19 7.79 1410 140 323.76 64.752 38.85 727.2 165.8 50.87 47.49
20 8.2 1330 256 349.32 57.936 34.76 767.6 190 50.41 46.10
21 6.56 670 650 264.12 74.976 44,98 161.6 245.8 20.56 46.36
22 7.08 2840 452 502.68 85.2 51.12 80.8 165 61.75 47.08
23 6.90 1270 120 230.04 | 40.896 24.53 363.6 176.8 37.00 45.72
24 7.45 418 786 556.4 55.6 45.65 468.23 186.7 7.85 65.12
25 7.67 997 951 438.8 45.8 55.36 586.2 254.7 45.58 49.12
26 6.87 1100 690 498.9 49.64 48.12 328.21 198.6 56.52 58.38
27 7.12 1760 459 573.9 64.85 58.79 463.59 145.8 65.73 56.6
28 6.95 1364 767 609.7 73.85 38.96 321.01 232.87 52.92 57.9
29 8.19 1150 405 655.1 58.45 39.44 485.09 154.8 51.48 43.21
30 7.01 1250 858 567.8 69.08 45.25 125.45 276.9 38.48 68.95
31 6.32 1220 354 487.2 75.02 51.93 631.87 198.6 32.72 62.48
32 7.64 796 742 255.6 69.12 47.52 755.29 223.86 45.84 46.58

12
WHO 6.5-8.5 500 3(1)89(:)5 75 50 500 200 200 (ExFe§sive
(1993) limit)
CONCLUSION:

From the above analysis it is evident that the groundwater some samples of Hutridurga hobli,
kunigal taluk has got elevated concentrations of Chloride along with high values of TDS and
Total Hardness. Water Softeners are suggested to remove excessive hardness from the

groundwater to the respected authorities. Installation of Large scale ‘Chloride removal units’
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or Reverse osmosis unit are strictly recommended in Hutridurga hobli, kunigal taluk to free

the groundwater from excessive concentration of Chloride and TDS for drinking water.
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Abstract: A simple, accurate and sensitive
spectrophotometric method is developed for the analysis
of cephalosporins (ceftriaxone, cefotaxime , ceftazidime
and cefepime) in bulk and pharmaceutical formulations.
The method is based on the diazotization of
cephalosporins in acidic medium and followed by
coupling with 3-amino phenol to give orange red colored
diazotized product at A, of 500nm.The optimum
reaction conditions and other analytical parameters are
evaluated. A study of the effect of commonly associated
excipients does not interfere with the determinations.
Statistical analysis of results indicates that the method is
precise and accurate.

Keywords: Cephalosporins, Diazotization, 3-amino phenol,
Diazocoupling reaction, spectrophotometry.

INTRODUCTION

Cephalosporins are a class of B-lactum antibiotics discovered
in 1950’s and are produced by various species of the mold
cephalosporium and from semi-synthetic
Cephalosporins are the broad spectrum of antibiotics is
mainly used to control gram positive and gram negative
bacterial infections. They are generally used in the treatment
of upper respiratory and urinary tract infections.
Cephalosporins are the second most important -lactum after

processes.

penicillin for treating infectious diseases. They are generally
useful for the rare patient who is sensitive to penicillin
although sensitivity to Cephalosporins is also sometimes
found. Cephalosporins  are  derivatives of 7-
aminocephalosporanic acid (7-ACA) , which composed of a
B-lactum ring fused with dihydrothiazone ring , but differ in
the nature of substituent at the 3- and/or 7-positions of
cephem ring. Cephalosporins are traditionally divided into
first, second, third & fourth agents based roughly on the time
of their discovery and their antibacterial properties.

Several methods have been reported for the analysis of the
cephalosporins. The methods include spectrophotometer [1,
2, 3, 6], Spectrofluorimetric [4, 5], Indirect polarographic
[7], Atomic absorption and spectrophotometric  [8],

ISBN: 373-88-30073-6I-0

Colorimetric [9, 10], Voltametry and spectrophotometry [11,
12], Flow injection analysis [13, 14], kinetic
spectrophotometric [15], Capillary electrophoresis [16], High
performance liquid chromatography and mass spectrometry
[17], and UV — Visible spectro photometric methods [18-20].
While each of these reported methods have advantages,
majority of them are extensively time consuming, tedious
and  utilizes  reagents which  are  expensive.
Spectrophotometric methods are the most convenient
techniques because of their inherent simplicity, high
sensitivity, low cost and wide applicability in QC
laboratories.

The aim of the present work is to develop simple
and accurate method for the determination of cephalosporins
in pharmaceutical formulations. The proposed method stands
atop over the reported method with respect to simplicity, cost
effectiveness and the method neither requires extraction nor
prior separation of the drug.

MATERIALS & METHODS

Apparatus
A BL 198 Bio spectrophotometer (UV-VISIBLE) with
1.0cm matched quartz cells was used for electronic spectral
measurements.
Reagents

Cephalosporins were received from pharmaceutical
company. Cephalosporins (gift sample from strides Arco lab,
Bangalore), Amino phenol (sigma, USA), Sodium nitrite
(BDH), Hydrochloric acid (AR), Sulphamic acid (AR) were
used for the experiment. All other chemicals and solvents
used were of analytical reagent grade. Deionised water was
used to prepare all solutions and in all experiments.

Standard solutions

3-amino phenol (0.3% AP): prepared by dissolving 0.3g of
AP in water and diluting to 100mL with water.

Sodium nitrite (0.1%): prepared by dissolving 0.1g of
sodium nitrite in 100mL distilled water.

Sulphamic acid (2%): freshly prepared by dissolving 2g of
Sulphamic acid in 100mL distilled water. Aqueous solution
of hydrochloric acid (1M) was used.
Standard procedure

Ceftriaxone (CEFT), Cefotaxime
(CEPM) and Ceftazidme (CEZD)

(CEFX), Cefepime

ICGCP 2022 SCE, BANGALORE-57
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Different aliquots i.e 0.5-4.0mL [400pg mL'] of
CEFT, CEFX, CEPM and 0.4-2.4mL [600pg mL™] of CEZD
were transferred into a series of 10 mL calibrated flasks.

To each flask containing the drugs CEFT, CEFX, CEPM ,
CEZD , A volume of 1.5 mL, 2.0 mL,1.5mL and 2.5mL of
0.1% sodium nitrite was added to each flask, followed by the
addition of 0.5mL,0.5mL,0.5mL and 2.0 mL of 1M HCI ,
and the mixture is allowed to cool in an ice bath at a
temperature of (-2 to -3°C). The diazotization was carried out
with constant stirring for about 10 min, 15 min, 20 min, and
20 min. After 10, 15, 20 , 20 min, the diazotized drug was
treated with 1.5mL, 1 mL, ImL, and ImL of2% Sulphamic
acid followed by the addition of 2.0 mL, 1.5 mL, 1.5 mL
and 1.0mL of 0.3% amino phenol and the mixture was
allowed to stand in an ice bath for 10min, 10min, 15min, and
15min. After it attains room temperature the contents were
diluted to the mark with distilled water and mix well. After
10min, the absorbance of the colored azo dye for each drug
was measured at 505nm, 500 nm, 500 nm, 500 nm against
the corresponding reagent blank.

The amount of drug was computed from the standard
calibration graph [Fig.1] or regression equation.

Procedure for pharmaceutical preparations:

Various dosage forms, mainly tablet and powder for
injection, were sourced from retail outlets and assessed for
their content of the cephalosporins using the new AP method
and official DMAB method for each cephalosporin. Stock
solutions were made containing the equivalent of each
cephalosporin to give 400 ppm & for CEZD 600 ppm , then
diazotization of the dosage form was carried out as done for
the pure cephalosporins.

The following brands were studied for cephalosporins.

For Ceftriaxone, monocef inj(250mg)

For Cefotaxime,Taxim inj(250mg)

For Ceftazidime,Fortum inj(500mg)

For cefepime,Cepime inj(500mg)

For the analysis of an injection, the powder for injection was
transferred into a 100mL calibrated flask and 50mL of water
was added and shaken thoroughly for about 30 min. The
volume was made up to the mark with distilled water, mixes
well and filtered using a quantitative filter paper.
Appropriate aliquots of drug solution were taken and the
proposed standard procedure was followed for the analysis
the drug content. The same drug samples were also analyzed
by reference method [6] for CEFX, CEFT, CEZD and [18]
for CEPM and the results are given in Table 4.

RESULTS & DISCUSSION

Calibration graphs and analytical parameters

The calibration graphs for the studied drugs are obtained
under optimum condition are shown in fig[1]. Good linear
relationships were obtained over the concentration ranges
given in Table [1]. The corresponding molar absorptivity
values from Beer’s law data and their sandell’s sensitivity,
slope, intercept, correlation coefficients, detection limit and
quantitation limit of the method are given in Table [1].
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Fig.1. Beer’s law curves of CEFT, CEFX, CEPM, CEZD.

Table 1. Optical characteristics of the studied
cephalosporins

Parameter CEFT CEFX CEPM CEZD
Beer’s law 20 -160 20 -140 20 -140 24 -168
limit (ng

mL™")

Molar 0.1585 X | 0.2888 | 0.2069 X | 0.3323
absorptivity 10* X 10* 10* X 10*
(L mol™ ecm’

)

Sandell’s 0.349892 | 0.16532 | 0.230709 | 0.16448
sensitivity

(ug cm?)

Correlation 0.9917 0.99832 | 0.99409 | 0.99586
coefficient

[1]

Regression

equation[ Y *]

Slope [b] 0.00416 | 0.00607 | 0.00502 | 0.00484
Intercept[a] -0.08265 - -0.04871 | 0.08586
0.00214
Detection 1.07458 1.1061 0.54999 0.7773

limit [DL]
(ugmL™)
Quantitation 3.2563 3.35189 1.66665 2.3557
limit [QL]
(ugmL™)

*y =a + bx, where x is the concentration in
-1
ng mL

Quantification and reaction sequence

The proposed method is based on the diazo-coupling reaction
of the studied drugs with 3-Aminophenol in an acidic

ICGCP 2022 SCE, BANGALORE-57
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medium to give an orange colored azo dye of A,x 500nm
for CEFX, CEPM, CEZD, and for CEFT at 505nm.

Two steps are involved in the reaction that produces the
colored product. In the first step, the cephalosporins are
treated with sodium nitrite solution in an acidic medium
under cold condition; drugs undergo diazotization to give
diazonium salt at a temperature of -2 to -3°C. In the second
step the diazonium salt is coupled with a coupling agent, 3-
amino phenol, to form an azo dye in the acidic medium. The
reaction pathway is presented in (schemel).since ceftriaxone
and cefepime are used as the model compound, since the
other compounds were also behaved similar to it (schemel).
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Scheme 1. Reaction pathway of CEFT and CEFX with
3-AP.

Absorption spectra

The absorption spectra of the diazotized product with the
drugs show the maximum absorption A, at 500nm CEFX,
CEPM, CEZD, and for CEFT at 505nm. The blank solution
showed negligible absorbance at A, in which drugs were
examined. Stability of the color was studied and showed the
result of 24 hours. The absorption spectra of the azo product
and corresponding reagent blank are shown in Fig 2 & 3. The
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curves were found to be linear with good correlation
coefficients.
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Fig 2. Absorption spectra of CEFX, CEPM, CEZD and
blank with AP.
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Fig 3. Absorption spectra of CEFT with AP

Optimization of experimental parameters

It was found that a 0.1% solution of sodium nitrite
in the range of 1.0-3.0mL solution of 2% Sulphamic acid and
1.0-3.0mL solution of 0.3% 3-amino phenol were necessary
to get the maximum color intensity. In this method, the
excess of nitrite is removed by the addition of 2% Sulphamic
acid solution. Addition of excess of Sulphamic acid has no
effect on the absorbance values. In the AP method, dilution
of the colored solution with different solvents like methanol,
ethanol, acetic acid and acetonitrile have been tested. Results

ICGCP 2022 SCE, BANGALORE-57
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showed that water gives maximum intensity and stability of
the color.

Order of addition of reagents

Reagents were added in the described sequence to achieve
the maximum sensitivity of the color. Any changes in the
order of addition of reagents affect the formation of an azo-
dye and the sensitivity of the system.

Interference studies

In order to evaluate the suitability of the proposed method
for the analysis of pharmaceutical preparations of the studied
drugs, the interference of associated excipients and diluents
in dosage forms was investigated. Under the diazotization
reaction conditions used, other amines such as morphine,
aniline, piperidine etc. give a positive reaction. However, the
problem of interference does not arise in the analysis of
commercially available cephalosporins. The method does not
suffer any interference from common excipients such as
starch, talc, magnesium stearate and lactose. Results are
shown in Table 2.

Table 2. Recovery of the drug from solution in the presence of
100-fold concentrations of various additives used as excipients
in the formulation

Sapthagiri College of Engineering

Table 3. Evaluation of accuracy and precision

Excipient

(Recovery+ method Ab method B¢ | method Cd method D®
RSD?, %

Lactose 99.7+0.3 99.7+0.3 99.9 £0.3 98.9+0.2
Magnesium 99.8 £0.1 99.9+0.2 100.0 £0.1 99.7+0.2
stearate

Talc 100+0.1 100+0.1 100£0.1 100+0.2
Starch 99.8+0.2 99.8+0.2 99.9+0.2 99.7+0.3

aMean of three determinations, b CEFT concentration — 40
ug/mL (method A), © CEFX concentration — 40 pg/mL
(method B), d CEPM con-centration — 20 pg/mL (method
C), © CEZD concentration — 24 ng/mL (method D).

Accuracy and Precision studies

The precision of the proposed method was calculated in
terms of intermediate precision (intra-day and inter-day) at
three different concentration levels for CEFX, CEPM,
CEZD, and CEFT in five replicates during the same day and
for five consecutive days at the same concentration level.
The analytical results obtained from the study are
summarized in (Table 3). The low values of SD show
excellent precision.

ISBN: 373-88-30073-6I-0

Drug "Amount | *Amount
taken found % Rec + SD % RSD %
(ng mL" | (pg mL’ RE
1 1
) )
Ceftriaxone(CEFT) 20 19.90 99.54+0.0013 0.0065 0.5
40 40.30 100.3+0.0011 0.0027 -
0.75
60 59.62 99.3+0.004 00067 | 0.63
Cefotaxime(CEFX) 20 20.05 100.2+0.0035 0.0174 -
0.25
40 39.84 99.6+0.0011 0.0029 0.4
60 60.3 100.5+0.0039 0.0065 -
0.56
Cefepime(CEPM) 20 20.37 100.1+0.0055 0.027 -
1.85
40 39.46 98.65+0.00058 | 0.00147 | 1.35
80 79.52 99.4+0.0024 0.0030 0.6
Ceftazidime(CEZD) 24 23.8 99.16+0.0028 0.012 0.83
48 48.08 100.1+0.0012 0.0024 -
0.16
72 71.94 99.99+0.00024 | 0.00034 | 0.08
RE relative error; SD. Standard deviation; RSD. Relative
standard deviation.
**Mean value of five determinations
Table 4. Analysis of studied drugs in pharmaceutical
dosage forms
*Proposed Reference
method method
A Amo | % % Rec +
K] = mo | unt Rec SD
= f':.) o unt foun +
g S 5
3 8.2 tak d SD - @
SE e |G E 3
EE|e | s | 3
£ & f‘)L ) ~ w
Ceftriaxone Monocef 40 39.9 99.8 100.9£0.73 2.5 4.89
inj 250mg 2 +0.3
3
60 60.1 100. 99.70+0.64 2.2 2.43
1+0.
41
Cefotaxime Taxime
inj 250 40 39.6 99.0 99.36+0.93 0.84 5.0
mg +0.4
1
Cefepime Cepime
inj 500 20 20.1 100. 98.95+1.079 2.85 2.06
mg 2 6+0.
64
Ceftazidime Fortum
inj500mg 24 239 99.7 100.99+0.95 2.41 2.01
4 5+0.
67

a Average of five determinationS, b Tabulated value2.44, c
Tabulated value 5.05

Application to formulations

The reproducibility of the method was checked with five
replicate determinations for cephalosporins. The proposed
methods were applied to the assay of cephalosporins in tablet
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and pharmaceutical dosage forms. The results obtained by the
proposed methods and the official method [6 & 18] for the
dosage forms were compared statistically by means of
Student’s t-test for accuracy andF-test for precision at a 95%
confidence level. The calculated t- and F-values did not
exceed the tabulated values (t = 2.44, F = 5.05) and indicated
insignificant difference between the proposed method and the
reported methods (Table 4), which shows the excellent
agreement between the proposed methods and the official
method

CONCLUSION

The present paper illustrated the evaluation of 3-
Amino phenol as a good coupling agent, and inexpensive
than MBTH or NEDA in the development of simple, fairly
sensitive, rapid and economical with high degree of precision
and reliable spectrophotometric method for the determination
of cephalosporins in pure and pharmaceutical dosage forms.
The developed methods are superior interims of simplicity
and sensitivity than the previously published methods. Also
the procedures do not involve critical reaction conditions
such as extraction or tedious sample preparation steps. So
this method is suitable for the assay of cephalosporins in

pharmaceutical preparations.
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Abstract— Proteases or proteolytic enzymes which
consists of a very large and complex group of enzymes,
have wide applications in different industries. Some of the
efficient protease producers which are of great
importance industrially were isolated from soil samples
of different regions. 0.1ml of serially diluted soil samples
were spread on Czpak dox agar, at 30C for 48 hrs. Total
four bacterial colonies from garden soil showed clear
zone around the colony indicating protease activity,of
these, Mucor sp. which was identified morphologically in
S-4 isolate produced high protease activity. Optimization
studies were carried out for various phsiological
parameters such as pH, temperature and inoculum size.
Maximum protease activity was found at pH 5 and
temperature 30C. Tyrosine was used as a standard to
determine unknown concentration of crude protease. The
protease whic was isolated from soil sample gave good
result of washing with detergent. Therefore protease can
be used with detergent. The above results indicate that
these bacterial isolate can be use as biotechnological tool

for industrial purpose.
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1.INTRODUCTION

Proteases hydrolyze the peptide bonds in proteins and
breaks it down into polypeptides or free amino acids. It
includes proteinases, peptidases or proteolytic enzymes,
breaks the peptide bonds between amino acids. A
molecule of water is used during this reaction, and hence
they are classified as hydrolases. Proteases are classified
into three groups. If the pH optima is in the range of 2.0-
5.0, they are classified as acid proteases and are produced
by fungi. Neutral proteases perform best at pH 7 and are
plant origins. Proteases which have maximum activity at
pH range 8 and above fall into the category of alkaline
proteases, produced from microorganisms. Free proteases
are majorly used in dry cleaning ,detergents, meat
processing, cheese making, silver recovery from
photographic film, production of digestive and certain

medical treatments of inflammation and virulent wounds.
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2. MATERIALS AND METHODS

2.1. Collection of soil

Mucor Species were isolated from the soil sample on
Czapek Dox agar (CZA) medium. CZA medium
composition is as follows. sucrose, (3g); sodium nitrate,
(0.2g); dipotassium hydrogen (0.19);
magnesium (0.05g); potassium chloride,
(0.05g); iron sulphate, (0.0010g); Agar, (2g) and pH 4.5

(g/ml Distilled water), followed by serial dilution for six

phosphate,

sulphate,

times and spread plate method.

The isolated strains were screened for their protease
production by plate assay. The screening medium is as
follows. The clear zone was observed around the colony
at regular intervals of time and measured the diameter of
clear zone of hydrolysis. Mucor species were showed the
best zone of clearance and has produced the high
percentage of hydrolysis.

2.2. Thin layer chromatography (TLC)

The samples were periodically withdrawn at aseptic
condition. The extract collected was filtered through
Whatman filter. The clear extract was centrifuged at 5000
rom for 15 min, supernatant were used as enzyme
preparation. The prepared crude enzyme was used for
TLC.

The protease production of mucor species was confirmed
by subjecting the collected enzyme extract to thin layer
chromatography (TLC). In this, the separation and
identification of tyrosine (amino acid) is a hydrolysed
product which is carried out by thin layer chromatography
technique by using silica gel G and saturated phenol with
water[ 9:1] used as a solvent system. The Rf values were

calculated.
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2.3. Molecular identification of fungal strain

The fungal strain of mucor species was identified
morphologically and microscopically.

Mucor species usually produce chlamydospores. They
form mold with irregular and non-septate hyphae.
Initially they are white or yellow in colour along with a
fluffy texture, Mucor mold colonies grow rapidly and turn

into a dark colour as spores develop.

2.4. Optimization of fermentation Kinetics
Optimization studies of pH, temperature, inoculum size
were conducted. Enzyme assay is performed by which
the enzyme activity is measured via the amount of
substrate consumed and, or the quantity of product

formed over a fixed period of time.

Enzyme Activity (1U/ml) =

Micromoles of tyrosine liberated

Molecular wt of tyrosinexvolume of enzymextime of incubation

2.5. Purification of enzyme

Salt purification by ammonium sulphate method.
Ammonium sulphate is the choice of salt as it is cheap
and very soluble in water. The experiment is carried out
at 4°C at 5000rpm for 15 min. After this the enzyme is

separated from the crude extract.

2.6. Characterization studies

Characterization of enzyme is necessary to ensure the
identify, specificity, purity, stability and activity of
enzyme product. Characterization studies of pH,
temperature, temperature stability, substrate specificity
are carried out. Enzyme assay is carried out for this

experiment.
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2.7. Application

Chicken blood was collected from a meat shop. Different
concentrations of detergents were prepared from different
brands. Dialysed, crude enzyme and water for control was
used. The blood was stained on tendercott cloth and over
the period it's activity was checked. Then a contraction of
dialysed enzyme and the most optimum concentration of

detergent found was used to check it's activity.

3.Results and Discussion

Proteolytic enzymes (proteases) are enzymes that break
down protein. These enzymes are made by animals,
plants, fungi, and bacteria. Proteolytic enzymes break
down proteins in the body or on the skin. This might help
with digestion or with the breakdown of proteins involved

in swelling and pain.

Fungi isolation was done by the serial dilution of soil. the
isolated fungi was found to be Mucor, which was
confirmed morphologically. Screening for protease was
done by plate assay and followed by confirmation of the

same by thin layer chromatography.

Protease was isolated by the microorganisms that were
obtained from the soil sample. The fermentation kinetics
were optimized. The pH, temperature and inoculum size
were to be optimized to produce the enzyme in bulk.

For the first week the organism was grown in different ph
with all the other physiochemical parameter constant and
the OD values collected for six days. Enzyme activity was
calculated and the optimum pH was found to be pH 5.
The optimization for temperature was obtained with
organisms grown in ph 5 and temperature being

25,30,35,40 degree Celsius. Enzyme activity was
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calculated for the obtained OD for five days. Optimized
temperature was found to be 30 degree Celsius. The same
experiment was conducted for four days to obtain the
optimum inoculum size, where the temperature was 30
degree Celsius and ph was 5 for the growth of the

organism.

Inoculum size optimization

0.04
=
ES 0.03 0.25 ml
'_": —_—
Q€ 0.02 —e—0.5ml
2 5 0.01 0.75ml
E=
N 0 —e—1ml
L 0 2 4 6

—0—1.25ml
Days

Figure 1 inoculum size optimization

Figure 1 shows the 1.25ml inoculum size has the highest

enzyme activity thus it the the optimized inoculum size.

Partial purification by ammonium salt precipitation was
done to obtained the pure enzyme from the crude that was
obtained by filtering after fermentation. Characterization
studies were conducted for the temperature stability

which was found to be 1hr.

Protease enzyme have catalytic properties which is helps
remove blood stains. Detergents are not capable of
removing the blood stain from the cloths thus a blend of
the enzyme into the detergents can make it successful.
Distilled water and pure enzyme were also used directly
to check their efficiency.

Four different detergents (tide,surf exel,ariel,wheel) were

tested and the better result was found in Wheel.
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Protease enzyme was blended with Wheel in different
percent concentrations to check for best results. A
solution of detergent with 5%,10%,20%,50% of enzyme
was prepared and used to wash the blood stain from the
cloth. The test was conducted for 10 min and 30 min to
obtain the best possible result. Stain was best removed by
the 10% enzyme solution at 10min.

4.Conclusion

Fungal proteases have a major role in detergent, chemical,
pharmaceutical,silk and other industries. Current studies
has revealed that the Mucor sp. which was isolated from
garden soil is a very good source for production of
protease. Therefore we can conclude that this organism
can be further studied for production of protease in large

scale.
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cell mass which can able to reduce the production of
Ethanol [1]. In this study, the product efficacy of
Abstract— Fermentation, a biological process wine was evaluated by using the different sources of

mediated by the microbial species during the
conversion of sugars into alcohol with a by-product
of carbon dioxide. Naturally, the Saccharomyces
cerevisiae (Yeast), a eukaryotic cell majorly used in
brewing industries for wine making. But the external

addition of yeast species produces huge amount of
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fruits such as grape, pine apple and chilly in the
aerobic and anaerobic conditions by using naturally
available yeast (NAY) in the fruit and commercially
available yeast (CAY) S. cerevisiae. In addition to
that, the impact on production of wine yield was also

analyzed in the presence and absence of sucrose.
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Likewise, the quality of wine was evaluated by
various physicochemical properties such as pH,
Specific gravity, Total acidity, Alcohol percentage,
Total sugars, COD are checked in regular intervals.
The obtained result depicted that, the maximum
product of wine was obtained from CAY at pH (3-4),
Specific gravity (1.0), Total acidity (70g/1-1.05g/l),
15% of ethanol. In case of (NAY), the maximum
product of wine was obtained at pH (3-4), Specific
gravity (0.99), Total acidity (0.50g/1-90g/l), 11% of
ethanol. Eventually, it was found that, the production
of wine is more effective under anaerobic condition
in pineapple medium mediated by the CAY [2].

Fermentation,

Keywords— Saccharomyces

cerevisiae (Yeast), wine, CAY, anaerobic.

1.INTRODUCTION

Wine is one of the most ancient beverages and
comprised with a complex mixture of alcohol,
sugars, aldehydes, tannins, pectins, vitamins,
minerals and organic acids produced by the
fermentation of simple sugars by the yeast,
Saccharomyces cerevisiae [3]. In addition to that
wines are undistilled alcoholic beverages made from
various fruits which are nutritive, more tasty and
mild stimulants.

Generally, the percentage of alcohol content present
in the fermentable wine is around 5%to 13% of
alcohol. The nutritive value of wine is increased due
to release of amino acids and other nutrients by the
metabolic activity endeavored by the yeast during

fermentation.
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The quality of fermented wine has been delineated
by various parameters such as ionic strength of the
wine, total acidity, relative density and ethanol
production. Ibegbulem et.al (2014) stated that the
value of total acidity of wine is lesser during
anaerobic fermentation than the symbiotic process of
aerobic and anaerobic fermentation process.

Sibylle Krieger- Weber (2009) reffered that, the

S. cerevisiae and Oenococcus oeni are the major two
microbial species involved in vinification process.
The current taxonomy revealed that, there are 149
yeast genera and 1500 species can be isolated from
the grape and its juices. Generally, the non S.
cerevisiae yeast are commonly known as wild yeasts,
because they are mostly present in grape vines, grape
clusters and berry surfaces. Imma Andorra et.al
(2019).

There is an abundance in exotic tropical fruits in
India with the potential to be used by the food
industry. Yeasts, especially different strains of S.
cerevisiae, have long been used for the production of
alcoholic beverages, solvents and other chemicals.
Ethanol fermentation performed by yeast and some
types of bacteria break the pyruvate down into
ethanol and carbon dioxide [5]. This present study
was aimed at determining the comparison of aerobic
and anaerobic wine fermentation in the presence and
absence of edible sugar(sucrose) and elucidating

their physicochemical properties.
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2. MATERIALS AND METHODS

2.1. Collection of fruits

In this study, the efficacy of wine production was
enumerated by using three different fruits such as
grapes, pineapple and chilli.

2.2. Preparation of wine under aerobic
fermentation in the absence of edible sugar

A known amount (500gm) of crushed grapes,
pineapple and chilli was added in 1It of distilled
water along with "broken wheat(10gm), cloves,
cardamom and cinnamon and flavoring agents. After
that, the percentage of wine production was
evaluated under aerobic fermentation by both CAY
and NAY. Finally, the concentration of ethanol,
glucose, sucrose, total acidity, pH, density, specific
gravity and COD has been evaluated for an interval
of every 5 days.

2.4. Determination of pH

The ionic strength of the fermentable wine was
determined by using pH meter (Systronics India
limited). Note: the digital pH meter should be
calibrate before the measurement of pH of the wine
samples.

2.5. Determination of relative density

The relative density of the wine was determined by
measuring the ratio between the specific gravity of
wine with respect to water. In this study, initially the
empty weight of specific gravity bottle(W1)
measured by using weighing balance. After that the
weight of empty bottle plus water(W2) and empty

bottle plus wine(W3) was measured. Finally, the
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relative density of the wine was calculated by using

the below relationship.

w3-w1i

Relative density = —— "~

2.6. Determination of Total Acidity

In this experiment the total titrable acidity was
evaluated by titrating the wine sample against 1N
NaOH. Initially a known volume of sample 2ml was
taken and distilled water 8ml is added to make up to
10ml and to that Bromothymol blue indicator (3
drops) was added and this was titrated against 1N
NaOH solution. The conversion of color from yellow
to blue indicates the end point containing organic
acids.

2.7. Determination of ethanol production

Ethanol production was determined by Potassium
dichromate method, a known amount (1ml) of each
wine sample is taken and 2.5 ml of Chromic acid is
added to each wine sample and kept for incubation
for 15 mins at 80° Celsius in boiling water bath, once
the incubation is completed it is allowed to cool and
the OD is checked at 640nm.

3.Results and Discussion

Wines are unprocessed alcoholic alimentary
beverages typically made from fruits such as grapes,
banana, peaches, etc. The fruit juices endure through
a process of ageing after the action of yeasts which
leads to a major change in the composition and
flavor. Besides ethanol, most wines contain different
types of aldehydes, sugars, tannins, esters, vitamins,
minerals and other flavoring compounds.

The impact on the production of wine by the NAY

and CAY was analyzed by varying different
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parameters such as pH, specific gravity, total titrable
acidity, ethanol production. In this study we can
observe a trend of initial increase and gradual
decrease in the graph as in fig.1 (a), however there is
a similar trend in the graph as in fig.1(b), this
represents that the decrease in pH indicates the

increase in the acidity of the wine.

pH with yeast

pH
S BN W R O N

==f==grapes
=fli—pineapple
chilli
0 1 2 3 a4 5 6
No. of days
Fig 1. (a) pH with yeast
pH without yeast
7
6
5
4 t——.’.f = ——
5 -~ P grapes
N == pineapple
chilli
1
0 T T T T
0 1 2 3 4 E 6
No. of days

Fig 1. (b) pH without yeast

From the graph below fig 2. (a) and fig 2. (b) the
observed results for specific gravity are gradually

decreasing over the number of days as the yeasts
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starts converting the sugars into ethanol and carbon
dioxide initially decreasing the density of the wine

resulting in the decrease of specific gravity.

SG with yeast

1.1

1.08 «

1.06 {

9104 \ == grapes

1.02 +—— % =f=pineapple
1 L chilli

0.98

No. of days

Fig 2. (a) Specific gravity of wine with yeast

SG without yeast

1.1
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2 1:04 \\
A\N
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0.98 T
0 1 2 3 4 5 6
No. of days

Fig 2. (b) Specific gravity of wine without yeast

From the obtained result fig3 (a) and (b) revealed the
production of ethanol in the presence of CAY and
NAY. The obtained result stated that the ethanol
production was rapidly increased in the first two days
in all the three substrates such as grape, pineapple
and chilli fruit medium. After few days, the stability
of ethanol is drastically decreased and reaches to
zero on 15th day of fermentation. In addition to that
the result delineated the maximum amount of wine

in pineapple medium comparatively to grapes and
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chilli substrate medium. It is mainly due to the
demand created by the oxygen in the pineapple
medium is very lesser than the demand created in
grapes and chilli medium. It is clearly reflected in the
fig 4. (a) and fig 4. (b).

Ethanol with yeast
0.8
0.7 ‘
0.6 \\
5 0.5 \
-r:n 0.4 \ === grapes
%03 =fli=pineapple
BNAY -
chilli
01 — =
0 T
0 1 2 3 4 5
No. of days

Fig 3. (a) Ethanol production of wine with yeast

Ethanol without yeast

0.25
0.2 /r 5
© 0.15
< ‘
_':: ==f==grapes
© 01 \ —@=pineapple
0.05 — chili
0 T
0 1 2 3 4 5
No. of days

Fig 3. (b) Ethanol production of wine without yeast
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Fig 4. (a) COD with yeast

COD without yeast
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400 :\
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No. of days

Fig 4. (b) COD without yeast

The fig 5. (a), (b) depicted the result on total acidity
level in the three different wine fermentation
medium. The maximum amount of total acidity
changes in grape, pineapple and chilli was found to
be 0.64, 0.75 and 0.08 g/l respectively. The total
acidity concentration is gradually decreasing in the
substrates grapes, pineapple and chilli. It is mainly
due to the aerobic fermentation process. It can also
be observed that reduction in volatile organic acids
led to reduction in the total titrable acidity.

In case of fermentation carried out in the presence of

CAY the results obtained were similar to the above

explanation.
TA with yeast
35
: \
25
£ 2 \
£ \ == grapes
g 1 [] - pineapple
o 0; | chilli
. N
0 . e
s 1 2 3 4 5 6
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Fig 5. (a) TA of wine with yeast

TA without yeast
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Fig 5. (b) TA of wine without yeast
Conclusion
A good quality wine produced from different fruits
such as grapes, pineapple and chilli by varying
different
NAY (naturally

CAY(commercially available yeast). The wine

parameters in the presence of

available yeast) and
produced in the presence of CAY had a good flavor,
color, taste and odor characteristics. Further research
is required to comment on the anaerobic
fermentation and to control the contamination caused
by the aerobic microorganisms. From the present
study different parameters analyzed will help to
produce a good quality wine and, also can be

improved during the large scale production.
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Abstract

Cancer is a vast spreading disease globally which holds second rank of death causing diseases. In
India alone, around 148% rise of cancer is observed from 1990 to 2019. As the oncology drug
market is hyping down the years, study models in in-vitro culturing plays a vital role in drug
treatment and their cell signaling pathways. Two-dimensional models are simplest and cheapest
methods to study primary functions of the experiments. Luminal A type of breast cancer cell line,
MCF 7 was revived, cultured using 96 well plate and treated with drugs (cisplatin and
camptothecin) for 48 hours. Cell viability is measured using MTT cell proliferation assay which

reduces soluble tetrazolium into an insoluble formazan product by the mitochondria of viable cell.

Keyword: MCF 7 cell line, Cisplatin, Camptothecin, MTT assay, Cell viability.

1. Introduction with the breast, lung, mouth, cervix uteri, and

) ) tongue being the top five cancer locations [3].
Cancer is a vast category of diseases that can ) i _
Cancer is caused mainly due to mutations of

occur in any organ or tissue of the body and . .
genes in which programmed cell death does

spread to other organs when abnormal cells .
not occur in normal cells.

develop uncontrollably’ The latter is known
as metastasizing, and it is a leading cause of
cancer-related death. Cancer is sometimes 1.1 Culture Techniques
referred to as a neoplasm or a malignant

.. As the cancer drug market is creating a new
tumour [1,2]. For the year 2020, India is 9 9

) era of treatment, testing of these are drugs are
expected to have 1,392,179 cancer patients, g g
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conducted rapidly. Any drug entering a
market will undergo in-vitro study which is
prior to in-vivo, pre-clinical and clinical
trials. In vitro does not represent the actual
environment of particular drug action but still
this method holds a huge contribution in very
first step of research. In-vitro studies occurs
in a controlled environment, such as a test
tubes or petri plates. Cell culture systems are
critical tools for a wide range of in vitro
research projects, both fundamental and
clinical. The conventional favoured paradigm
is static dish culture, which produces
adherent  two-dimensional  (2D) cell
monolayers [4]. To summarise, 2D culture
models have been and will continue to be
used to answer fundamental biological

problems.

2D cells develop as a monolayer in a culture
flask or a flat petri dish to a fixed plastic

surface [4].
1.2 MCF 7 Cell Line

Breast cancer are regularly detected in
women, where 1 out of 10 new cancer is
diagnosed with breast cancer [6]. Some
common causes of breast cancers are: age
(>40), gender(female), obesity, alcohol,
family history, radiation exposure, tobacco,
hormone therapy for postmenopausal and
many other mutations in BRCA 1, BRCA2,
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PALB-2. Invasive breast cancer can be
caused by oestrogen, progesterone, and HER
2 that leads to ductal carcinoma or lobular
carcinoma. From 84 cell lines of breast
cancer available, MCF 7 is a widely used that
belongs to a luminal A molecular subtype. It
IS positive towards oestrogen and
progesterone receptors which express BRCA
1 wild type mutation causing Invasive ductal

carcinoma type of tumour [5,7].

1.3 Drugs used for the Culturing

Reference

1.3.1 Action of Cisplatin

Cisplatin is a platinum-based chemotherapy
drug that is used to treat a variety of cancers
including sarcomas, carcinomas,
lymphomas, and germ cell tumours. Cisplatin
is an anticancer drug that belongs to the
alkylating agent class. Alkylating agents get
their name from their capacity to add alkyl
groups to a variety of electronegative groups
in cells. Alkylating agents work through three
mechanisms: 1) the attachment of alkyl
groups to DNA bases, causing DNA to be
fragmented by repair enzymes in their
attempts to replace the alkylated bases,
preventing DNA synthesis and RNA
transcription from the affected DNA; 2)
DNA damage via the formation of cross-links

(bonds between atoms in the DNA),
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preventing DNA from being separated for
synthesis or transcription; and 3) the

induction of nucleotide mispairing [8].
1.3.2 Action of Camptothecin

The Camptothecin (CPT) family of
chemicals has been shown to be effective
against a wide range of cancers. Human DNA
topoisomerase | has been identified as their

molecular target (topo I). CPT blocks the re-

2. Materials

2.1 Animal cell culture lab

A well-equipped animal cell culture
laboratory with Liquid nitrogen tank,
Refrigerator, Water bath, Incubator with 5%
CO2, Biosafety

microscope, Hemocytometer, Centrifuge,

cabinet, Inverted
weighing balance, Multimode microplate
reader, T-25 flask, 96 wall plates, Spheroids

culturing plates.
2.2 Chemicals

Dulbecco’s minimum essential media
(DMEM), Fetal bovine serum (FBS),
Penicillin, Streptomycin, Dulbecco’s
phosphate-buffered saline (DPBS), Trypsin
EDTA, Trypan blue dye, MTT dye,

Isopropanol.

2.3 Cell line: MCF 7
2.4 Drugs: Cisplatin and Camptothecin
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joining phase of topo-cleavage/relegation I's
reaction, leading in the build-up of a covalent
reaction intermediate, the cleavable complex.
CPT Kkills cells primarily through S-phase-
specific death caused by potentially deadly
collisions between advancing replication

forks and topo-I cleavable complexes [9].

3. Methodology

3.1 Reviewing of cells

Transfer the MCF 7 cells from liquid nitrogen
storage to -20°C, gradually thaw the cell to
room temperature. Thawed cells are
transferred to Eppendorf tubes and rinse the
cryovial with 1ml of complete media.
Centrifuge the cells for 5 minutes at 5000rpm
and resuspend the cell pellet with 5ml of
complete media in T-25 flask. MCF 7 are
cultured in DMEM, which is supplemented
with 10% FBS, 1% penicillin/streptomycin.
Change the media alternatively till it attains
70-80 % confluency which is ready to seed.
Maintain the constant temperature of 37°C in
a humidified 5% CO2 atmosphere.
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3.2 Seeding

As cells attains its confluency, discard the
media and wash the cell monolayer with
DPBS and trypsinize the cells using 0.025%
Trypsin EDTA. Keep it in 5% CO2 Incubator
for 1 minute, then add 2ml of media. The
cells are collected and centrifuged for 5 min
to obtain a pellet. Then supernatant is
discarded and pellet is suspended in 1ml of
fresh medium. Cells are counted using a
hemocytometer by trypan blue exclusion
method and then the total no of cells are
counted and used for seeding. Cells are
seeded in a 96-well plate at cell density of
10,000 cells per well. 100 puL of complete
medium will be added to all the wells and
they are allowed to grow for about 24hrs at
37°C in a humidified atmosphere with 5%
COa..

3.3 Drug Treatment

Cisplatin and Camptothecin has its molecular
weight of 301.1 g/mol and 348.85 g/mol
respectively. Test compound will be weighed
to get 10mM stock concentration. It will be
dissolved in 1%DMSO and serially diluted in
three-fold concentration to obtain 100uM to
0.001uM. The test wells are treated with
drugs and are incubated for 48 hours at 37 C

in a 5% CO2 atmosphere.
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3.4 MTT Assay

After the incubation period, the spent media
is replaced with fresh media and MTT
reagent is added to all the wells at a final
concentration of 0.5mg/ml of the total
volume. Total volume of the assay is 100uL.
The plate is wrapped with aluminium foil to
avoid exposure to light and incubated further
for 4 hours at 37 C in a 5% CO2 atmosphere.
100uL  of the solubilizing solution
(isopropanol) is added into each well after
incubation. The MTT formazan crystal is
dissolved using isopropanol by repeated
pipetting. The absorbance is read in glomax
multiplate reader at 570nm.

4. Result and Discussion

As cells are treated with different uM
concentrations of drugs, viability of cells
differs from higher concentration to lower
concentration. MTT assay is a calorimetric
method of determining the cell viability.
Water soluble 3-(4,5-dimethythiazol-2-yl)-
2,5-diphenyl

converted to water insoluble compound

tetrazolium  bromide is

formazan by succinate dehydrogenase

present in viable cells. Below line graph
shows the concentration v/s viability.
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MCEF 7-Cisplatin
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Fig 1: Line graph representing cell viability v/s concentration of Cisplatin on MCF 7 cell line

MCF 7-Camptothecin
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Fig 2: Line graph representing cell viability v/s concentration of Camptothecin on MCF 7 cell line
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In Fig 1 Cisplatin shows 52.27% of cell
viability at highest concentration i.e.,100uM
and is increased as concentration decreases.
In Fig 2 Camptothecin shows 64.71% of cell
viability at 100Um and is also increased as

concentration decreases.
5. CONCLUSION

Breast cancer cell line MCF 7 have a
doubling time of 24 hours and a lag period
of about 48 hours, these cells grew
exponentially for 5 days. After culturing of
2D cells of MCF 7 and treated with two
reference drugs with different concentration
Cisplatin is more effective then
camptothecin with the difference of 12.44%.

Hence, by MTT assay we can determine the
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proliferation rate of the cells and can

calculate cell cyto-toxicity.
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Abstract— The phenomenon of attaching
carbohydrates like fructose and glucose to the
proteins or lipid derivatives is called glycation.
The reducing sugars’ aldehyde and proteins’ or
nucleic acids’ amino group forms a reversible
product called Schiff’s base, which is the first
step of glycation reaction. The Schiff’s base
formed is not stable, hence it slowly starts to
rearrange to form an amadori product. These
amadori products undergo a series of
dehydration and rearrangements over a long
period of time to form an irreversible product
called advanced glycosylation end products
(AGEs).

Garcinia gummi-gutta or Garcinia cambogia
with a common name of kudam puli, brindle
berry and Malabar tamarind is a tropical fruit
available in Indonesia. These fruits contain
components like fats, tartaric acid, euxanthons,
hydroxyl citric acid (HCA) and reducing sugars.
Some AGEs related chronic diseases are due to
the accumulation of glycation products. Diseases
like cardiovascular disease (damages of
fibrogen, collagen and endothelium),
Alzheimer’s disease (side products such as
amyloid proteins of the reactions processing to
AGEs).

The fruit rinds of Garcinia cambogia are
subjected to extraction to obtain phytochemicals,
and checked which phytochemical has the best
anti-glycation activity, by carrying out Congo
Red Assay.
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Keywords—Anti-Glycation, Hydroxyl Citric
Acid, Congo Red.

1. INTRODUCTION

Glycation is the process of attachment of sugar
such as glucose, fructose, and their derivatives to
a protein or lipid. L C Maillard, a food chemist
was the first to describe the non-enzymatic
reaction of reducing sugars with amino acids.
Non-enzymatic protein glycation entails a
variety of complicated processes, only a few of
which are known with reasonable certainty. The
creation of a Schiff base between the aldehyde
of a reducing sugar like glucose and the amino
group of a protein or nucleic acid initiates this
process. Although glucose is frequently
employed as a model sugar in non-enzymatic
glycation processes, any reducing sugar with a
free carbonyl moiety can form a Schiff base and
other rearrangement products when reacting
with amino acids in proteins. The creation of a
Schiff base is quick and takes only a few hours
to attain equilibrium. The Schiff base can
rearrange over time to produce a more stable but
still reversible Amadori product, although it
takes several weeks to attain equilibrium.
Amadori products can go through a series of
poorly defined rearrangements and dehydrations
over months to years, resulting in irreversible
molecules known as advanced glycosylation end
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products (AGEs). These end products are
fluorescent, yellow-brown in color, and may
cross-link proteins both intermolecularly and
intramolecularly.

Unlike Schiff base and Amadori products, which
are reversible and reach a steady-state level,
AGE:s are irreversibly bound and can accumulate
over years. The amount of AGEs generated in
vivo is determined by the sugar content and the
protein's half-life. (Lee and Cerami, 1992).

Despite being a reversible reaction, glycation is
a precursor to the Maillard or browning reaction,
which leads in irreversible chemical changes,
browning, fluorescence generation, and protein
cross-linking during cooking. These identical
processes occur in the body during normal
ageing, although at a lower temperature and at a
slower rate. Advanced glycation end products
(AGESs) are irreversible adducts and cross-links
in tissue protein (Lima and Baynes, 2013). In
vivo, the  primary AGEs, including
methylglyoxal 3-deoxyglucosone, glyoxal, and,
appears to be produced from hyperreactive
intermediate carbonyl groups such as -
dicarbonyls or oxoaldehydes. Pentosidine and N
(carboxymethyl) lysine are two of the best
chemically described AGEs in humans (CML).
Because some AGEs, namely pentosidine,
contain inherent fluorescence, the fluorescence
of tissue and plasma can be employed as AGEs
accumulation indicators. AGEs can come from
external sources similar to tobacco smoke and
food, in addition to endogenously produced
products. Food  preparation, particularly
prolonged heating, hastens the formation of
glyco-oxidation and lipo-oxidation products, and
a large number of ingested AGEs are absorbed
through food. Smokers and patients on high-
AGEs diets show greater tissue and circulation
AGEs levels, as well as higher inflammatory
markers. Furthermore, evidence from animal
studies reveals that exposure to high levels of
exogenous AGEs contributes to complications in
renal and vascular systems. (Goh and Cooper,
2008).

Garcinia gummi-gutta, also called Garcinia

cambogia, Kudam Puli, Brindle berry, and
Malabar tamarind is a tropical species of
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Garcinia native to Indonesia. Garcinia, a large
diverse genus has approximately 240 species
(Hart and Cock, 2016). They are small or
medium-sized trees and shrubs up to 12m and
have drooping branches and rounded crowns
(Sudharani et al., 2018). In Indochinese
Peninsula, the fruit rind is used as an agent for
flavoring, a dietary supplement for weight loss,
and food preservatives for a very long time
(Hargunani et al., 2020).

The fruits of these plants contain components
like camogin, euxanthons, fats, tartaric acid,
reducing sugars, and Hydroxyl Citric Acid
(HCA). These extracts are used in treatments for
inflammatory bowel disease (IBD) referred to as
Crohn's disease and ulcerative colitis, which are
chronic inflammatory conditions that affect the
gastrointestinal tract, and also in the treatment of
purgatives,  demulcent,  astringent,  and
rheumatism. It is also hypothesized that these
fruit extracts might possess protective action in
an experimental model of colitis caused by a
2,4,6-trinitrobenzene  sulfonic acid (TNBS)
(Madappa and Bopaiah, 2012; dosReis et al.,
2009).

Few species have high antioxidant content which
when rich in the diet decreases the incidence of a
few chronic diseases. High levels prevent the
development of cancer, cardiovascular disease,
obesity, diabetes, and neural degeneration.
Phenolic compounds are strong antioxidants
(Hart and Cock, 2016). A study of
phytochemicals studies indicates the existence of
flavonoids, saponins, tannins, alkaloids,
carbohydrates, phenolic compounds, and
proteins (Hargunani et al., 2020; Dhanya and
Benny, 2013). Among many phytochemicals in
G cambogia, most of the interest has been on
HCA as a result of its functional inhibition of
citrate lyase (Hart and Cock, 2016). HCA is a
derivative of citric acid which increases the
availability of serotonin in the brain (Akshay et
al., 2018). HCA also has the property of weight
loss hence extensive research is being conducted
on its regulatory effect on fatty acid synthesis,
appetite, and lipogenesis. HCA in fruit is
roughly 10-30% by weight and can be isolated in
free form as mineral salt or as lactone (Semwal
et al., 2015; Kolodziejczyk et al., 2009). These
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lactones isolated are being used as drugs that
target cancer and cardiovascular disease. (-)-
HCA derivatives in combination drugs are
helpful in weight loss and to correct
abnormalities in lipid metabolism. HCA has four
isomers namely; (+)-allo-HCA, (+)-HCA, (-)-
allo-HCA, and (-)-HCA, which is the isomer
found in Garcinia fruit and leaves (Bheemaiah
and Kushalappa, 2019). HCA acts as an inhibitor
of ATP- citrate lyase which can inhibit the
endogenous lipogenic activity. Studies have
shown that lipid profile in animal models can be
improved by HCA which can promote the
oxidation of fatty acids. It is also observed that
in animals treated previously with a high-fat
diet, the Garcinia extract may decrease insulin
and leptin levels (Vasques et al., 2013).

Xanthocymol, Garcinol, and guttiferone are
some of the polyisoprenylated benzophenone
derivatives present in Garcinia species. These
derivatives have anti-protozoal, anti-viral,
antioxidant,  anti-cancer, apoptotic, anti-
bacterial, anti-inflammatory, anti-fungal, and
anti-ulcer properties (Jacob et al.,, 2015).
Garcinol is derived from a polyisoprenylated
benzophenone present in G cambogia has anti-
ulcer and antibiotic activities (Kolodziejczyk et
al., 2009).

The dried fruit rind is employed in conventional
remedy to treat oedema, intestinal parasites,
piles, irregular menstruation, and constipation. It
is being investigated for anti-cancer activity
(Hargunani et al., 2020). Due to the presence of
HCA in G gummi-gutta, it increases the level of
glucose, total cholesterol, and LDL levels and by
increasing immunological indicators it increases
immunity (Jacob et al., 2015).

2. METHODOLOGY

A. Crude Mixing of Garcinia cambogia

Crude mixing was done using 70% ethanol (v/v)
in two batches, where 45¢g of dried fruit rind was
cut into small pieces and mixed in 200ml of 70%
ethanol. This was taken in a conical flask and
was kept in a shaker for 24 hours at 100rpm
(Sripradha et al., 2015). The mixture was filtered
and dried in the water bath.
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B. Water Extract from Garcinia cambogia

10g of dried fruit rind was cooked with 3
volumes of water in the autoclave (101b/in2) for
15 minutes (Edirisinghe et al., 2015). The extract
was filtered and dried.

C. Petroleum Ether and Ethyl Acetate from
Crude Mixture

The crude mixture was partitioned with
petroleum ether and water (1:1 ratio) and ethyl
acetate and water (1:1 ratio) in two different
separating funnels. The extract phase was taken
filtered and dried.

D. Chloroform Extract from Crude Mixture

The crude mixture was partitioned with
chloroform and water (1:1 ratio). The extract
phase was filtered and dried.

3. QUANTITATIVE ANALYSIS OF
PHYTOCHEMICALS (SHAIK ET
AL., 2020)

For the detection of alkaloids, to a few mL
filtrates, 1-2 drops of Wagner's reagent (Along
the sides of the test tube) are added.

For the detection of flavonoids, to a few ml of
plant extract, conc. H2SO4 is added.

For the detection of phenolic compounds, a few
ml of plant extract is dissolved in SmL distilled
water, to that 3mL of 10% lead acetate sol.

4. ANTI-GLYCATION ASSAY

Phosphate buffer — pH — 7.4, 0.1 M was
prepared. Glycation of BSA is carried out by
dissolving phosphate buffer to yield a final
concentration of 10mg/ml. To the solution, 1M
D-ribose was added to make a stock solution and
mix thoroughly. Plant extract of 100pg/ml was
treated with the reaction mixture to yield a final
volume of 0.5ml. Solutions are incubated at
37°C for 10 days. After incubation samples were
treated with thioflavin for 10 minutes. Final
volume made up to 1ml using phosphate buffer.
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Detection by Congo red-binding assay, 0.2%
Congo red assay in phosphate buffer with 10%
v/v ethanol. 100uL Congo red solution + 150uL
sample + 320puL phosphate buffer. Absorbance
is taken at 480nm and 560nm.

5. RESULTS

The current study was done to determine the
potential of Garcinia cambogia in the
antiglycation of ribose. The potential of
Garcinia cambogia extracts in the inhibition of
glycation reaction based on amyloid
aggregation.

Crud | Wat | Ethyl | Petrole | Chlorof
e er Acet | um orm
Mixt | Extr | ate Extract | extract
ure act Extra
ct

Phenoli | - + + + +

c

Compo

unds

Flavono | + + + + +

ids

Tablel: Results of qualitative analysis of
phytochemicals performed for different extracts
of Garcinia cambogia.

—— Crude Mixture
—— Water Extract

—— Eth. Acetate Extract|
—— Pet. Ether Extract
Chloroform Extract

100

50

Relative Ratio (%)

T T T
0 10 20

No. of Days

Figurel: Effect of different extracts on amyloid
aggregation.
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The qualitative analysis of phytochemicals
provides the data that the plant extracts contain
phenolic compounds and flavonoids, the detailed
results are provided in Tablel.

The congo red assay was performed to
determine the formation of amyloid proteins.
The intensity of congo red determines the
binding of congo red to the aggregated proteins.
The intensities of different extracts showed the
inhibition of protein aggregation refers in
Figurel. Here we can conclude that the water
extract has the highest inhibition, reducing the
glycation reaction by about 42.83%, followed by
ethyl acetate extract which reduced to about
30.68%. Hence it can be concluded that the
water extract has the highest inhibition property
for the glycation reaction.
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Abstract

Bitterness is a major issue faced by many of the industry especially wine industry, food industry
and pharmaceutical industry. Due to unpleasant taste of the bitter compound many of the
consumers don’t accept the product creating a huge barrier for many of the industries.
Commercialization of citrus fruit juice is always obstruct by the development of bitterness in
juice. Naringin is one of the bitter compound present in citrus fruits which are widely used in
industries. This naringin can be broken down into acceptable and tasteless compounds by the
action of enzyme Naringinase. This work is mainly focused on isolating the enzyme naringinase
from the microbes present in the spoiled citrus fruits. The cultured microbes are further sub
cultured n number of times to increase the enzyme production in microbes. Further enzymatic
assay is carried out to determine the activity of the enzyme followed by strain improvement

methods and enzyme characterization.

Keywords: Naringin, Naringinase, Naringenin, enzyme assay, Spoiled lemon and orange source,

citrus fruit, Bitterness.

1. Introduction finished product [1]. Mainly the fruit juice

o . industry use citrus fruits for it’s medicinal
The fruit juice industry has to come up with Y

_ ) roperties such as antioxidant agents, anti-
the varieties of raw materials that have many prop g

) .. ) kidney stones and gall formation and anti-
excellent attributes. Main aim of these fruit Y &

C . . . enotoxic effects [2]. But the major
juice industries is about processing the fruits £ 2] )

. . o limitation in citrus fruits is bitterness
at the least possible price by maintaining the

rty for thei ial t
organoleptic quality and stability of the property for Hheit commercal acceplanice

[1][3]. Generally Citrus is a genus of

ISBN: 373-88-30073-6I-0 33



ICGCP-2022

flowering tree and shrub in the family of
rue, Rutaceae. Plants in the genus produce
citrus fruits, including important crops such
as oranges, lemons, grapefruits, pomelos,
and limes [4]. Citrus fruits are commonly
known as agrumes, which means ‘“sour
fruits”. These citrus fruits are native to the
tropical and subtropical regions of Asia. In
2015— 2016, the total production of citrus
fruits was more than 124 million tons [5].
Citrus fruit juice is rich in vitamins,
flavonoids, terpenoids and etc.; it plays an
important role in health improvement as
well as it reduces the risk of disease. Its
flavor, essence and therapeutic values are
the driving force for the overall development

of juice economy [6].

The juice obtained after squeezing the citrus
fruit contains Naringin, Limonin, and tannin
which develop the bitterness [6]. The
enzyme Naringinase degrades the bitterness
present in citrus fruits and also its enzymes
remove bitterness from edible substances.
Conventional methods used to reduce the
bitterness in citrus juices involve not only
the removal of the bitter compounds, but
also it removes bioactive components from

the juice [7].

Naringinase is a debittering enzyme that

catalyzes a hydrolytic reaction, chemically
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a-rhamnopyranosidase, expressed as o-L-
rhamnosidase (E.C. 3.2.1.40) and f-D-
glucosidase (3.2.1.21) acts as an active
centers [8][9]. Naringinase enzyme breaks
the compound Naringin that gives bitter
taste for citrus fruit juices. Mechanism of
action firstly includes rhamnosidase which
breaks the Naringin into prunin and
rhamnose, lastly glycosidase breaks prunin
into glucose and naringenin which is
flavorless, which is also found in various
citrus [1][3]. Naringinase enzyme breaks
rhamnosidase into Naringin which is a bitter
flavonone glycoside responsible for the
bitterness in citrus fruits, and it’s a aglycone
naringenin. Naringinase occurs widely in
nature and it has important applications in
the food, wine, bakeries and pharmaceutical
industrial sector, steroid biotransformation,
antibiotics, flavonoids, or glycolipids and
deglycosylation of glycopeptide and

Glycoside compounds like naringin,
hesperidin, ter-phenyl glycosides, rutin,
quercitrin, and, it has substrates namely
terminal o-rhamnose and Pglucose. For its
medicinal properties such as improvement
of the signaling pathway, anti-inflammatory,
anticancer by inhibition of proliferation and
promotion of cell apoptosis in tumor cells
like breast cancer (TNBC) cells, against the

liver diseases, human cervical cancer (SiHa)
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cells and bladder cancer cell having a high
commercial importance, it has beneficial
effects in various neuronal diseases like
Alzheimer’s disease, Parkinson’s disease
and Epilepsy [2]. Many microorganisms
produce Naringinase mainly fungal strains
produces more Naringinase than bacterial
fungal  strains

strains.  The namely

Aspergillus niger, Lasiodiplodia
theobromae, A. oryzae, A. usamii, A. flavus,
Cochiobolus

diplodiella,

miyabeanus, Coniothyrium

Penicillium decumbens,

Rhizopus nigricans and Rhizoctonia solani,

Sapthagiri College of Engineering

cenocepacia, Clostridium  stercorarium,
Lactobacillus acidophilus, S. paucimobilis,
and Thermomicrobium roseum and Bacillus
species. Fungi while producing Naringinase
enzyme takes a lengthy production time with
the low growth rate, but the bacteria have a
varity of beneficial advantages from an
industry point of view but it is not stable as

fungi, so they are poorly noticed [2].

and Dbacterial

strains are

Burkholderia
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»  Naringin
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Figl: Hydrolysis of a- L- rhamnosidase and - D- glucosidase on naringin molecule and produce

prunin, thamnose, naringenin, and glucose

2. MATERIALS AND METHODS These fruits were naturally spoiled in home

for a week.
2.1. Source

Spoiled lemon and orange were taken as

source for microbes for the present study.
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2.2. Chemicals

Naringin(pure,97%) and naringenin(
pure,95%) was bought from Mudiyappa
Scientific  chemicals , Rajaji nagar
Bangalore Karnataka .other  chemicals
required for media and other purpose were
obtained from the Department of Bio
technology, Sapthagiri college of

Engineering, Bangalore.
2.3. Collection of samples

The fresh lemon and orange was brought
and allowed to decay for two weeks, and

taken as the source of microorganism [10].

2.4. lsolation of Naringinase producing

bacteria

The steps followed to isolate the

Naringinase  producing  bacteria  are:
primarily a small quantity of source (l.e.,
spoiled lemon and orange) were taken by
using sterile loop and 1-2ml of distilled
water was added and grinded using pestle
and motor. On the other side medium was
prepared to isolate the bacteria for the
production of extracellular Naringinase by

simple agar plate assay. Prepared a modified

— | eSS
Fig.|[kRraig-¢f ¢lefiiamee observed in microbes

obtained from spoiled lemon source

Sapthagiri College of Engineering

minimal Davis medium [MDN] of 100ml in
250ml of conical flask with a composition
(g/100ml) of K2HPO4-0.7, KH2PO4- 0.2g,
Sodium Citrate:0.05g, MgSo4: 0.01g,
(NH4)2S04: 0.1g, Naringin: 0.1g (0.1%)
and Agar:1.5g. And adjust PH 7.0+0.2 later
media is poured into two petri dishes
labelled as lemon and orange. Then allowed
to solidify, later the sample was added on to
the media using spread plate method and
incubated @ 28+2°C for 48 hrs. After 48hrs
of incubation bacterial colonies are spotted
on the agar plate. Continued with the sub
culture with different concentrations of
naringin. The same procedure was followed

for the isolation of fungus.

After many rounds of subculture the
concentration of Naringin was fixed to 1.5%

for both bacteria and fungi [11].
2.5. Screening of microorganisms

Naringinase producing organism was
screened by iodine vapours. The plates were
exposed to iodine vapour for 15-20mins
without lid. After 20mins zone of clearance
around the microbial colonies producing

naringinase enzyme was observed [11].

_‘

Fig.2: zone of clearance observed in micggbes
obtained from spoiled orange source.
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2.6. Staining of bacteria

Gram's straining method was carried out to

check the strains of bacteria. As a result the

Fig.3: gram positive cocci (orange)

2.7. Extraction of protein

In order to extract the enzyme from the
broth media, a small amount of inoculated
media containing the cells and enzyme was
centrifuged at 10,000 rpm for 15 minutes
and the supernatant was collected. The
supernatant was further treated with chilled
acetone in the ratio of 14
(supernatant:acetone) and kept in ice for a
time of 1 hour then further it is centrifuged

at 14,000 rpm for 15 minutes and the pellets
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microbes cultured from spoiled orange and
lemon samples were found to be gram

positive cocci.
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Fig.4: gram positive cocci (lemon)

obtained is dissolved in required buffer and

used for further analysis.
2.8. Enzymatic Assay

An enzymatic assay was carried out to check
the presence and activity of enzyme
naringinase. The pellet dissolved in buffer is
taken as the enzyme sample and a specified
amount of naringin as a substrate is added.
0.4ml of enzyme sample followed by 1.6ml
(80ug/ml) of naringin is added and
incubated for 30 minutes at 50°C for the
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reaction to take place. After the incubation
period 1.6ml of 0.5N NaOH is added and
then 2ml of 1% FeCl3 is added and left for
10 minutes at room temperature, after which
the OD was measured at 422nm.

In blank instead of enzyme sample 0.4 ml of

buffer is taken [12].

2.9. Naringin standard

A stock solution of naringin was prepared
with acetate buffer of pH4 (0.IN) from the
stock  solution of naringin varying
concentration of naringin was further added
to different test tubes (20ug/ml, 40pg/ml,
60pg/ml, 80pg/ml, and 100pg/ml). Then 2ml
of buffer was added to each test tubes
followed by Iml of NaOH (0.5N) and then
Iml of Fecl3 (1%) was added to all the test
tubes. Finally the OD was measured at

422nm [12].
3. Result and Discussion

Microbes were first cultured in the media
with 0.1% Naringin concentration, later the
concentration of naringin was further
increased in the order of .5%, 1%, 1.5% and
2%. The microbes started adopting for the
media provided and showed increase in their
growth. Later the concentration of Naringin
in the media provided was fixed to 1.5%.

Many rounds of sub-culture were done to
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increase the growth of the microbes. Later
the microbial sample obtained from the
spoiled lemon source was only considered
for further estimation. The cultured broth
samples were collected centrifuged and the
protein was extracted using chilled acetone.
The extracted protein was considered as the
enzyme sample and used for carrying out
enzyme assay. After taking the readings of
Optical Density (OD) at 422nm, they were
used to find out the concentration of left out
naringin which was added during the
enzyme assay. As a result it was observed
that there was decrease in the concentration
of the naringin when compared to the blank
sample were the enzyme sample was not

added.
4. Conclusion

After carrying out the work and observing
the results obtained, we like to conclude
that, the microbial samples obtained from
the spoiled lemon source were observed to
utilize the naringin provided in the media as
the carbon source. The protein extracted
from this microbial source was able to
decrease the concentration of the naringin.
By this we like to conclude that the protein
extracted may contain the enzyme which is
responsible for degrading the naringin

compound, such as Naringinase.
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Abstract:
5-(2-phenyl-2,3dihydro-1H-benzimidazol-yl)
quinoline-8-ol ligand and transition metals Copper,
cobalt, nickel, zinc and manganese complexes
prepared by condensation method. The synthesized
ligand and its complexes characterized by various
physicochemical and spectral characterization
methods like IR, NMR, MASS, Uv-Visible and
elemental analysis. The biological activity of the
ligand and complexes screened for the antibacterial
and antifungal studies for the selected bacterial and
fungal strains by using cup plate disc diffusion
method, inhibition zone of the tested compounds
measured and tabulated the values, the synthesized
compounds screened for antifungal activity of
selected fungal strains..

Keywords: Chelating agent, alkylation,
pharmacophore, antimicrobial, cup plate disc
diffusion method, benzimidazole, gram positive
bacteria, gram negative bacteria, fungal species.
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The foremost prominence of the researcher is to explore on
biologically active and clinically significant moieties in the
budding field of research, benzimidazole and it derivatives
are the pleasing group of pharmacophore to meet the target
of various microbial diseases due to their structural
diversity( Salahuddin et al., 2017; Trotsko et al.,
2020).anatomically benzimidazole is a fused structure of
Benzene and imidazole containing chemically two
different nitrogen reveals diverse action and biological
activity helps to characterize such compounds in the study
of microbial activity(Gilirsoy et al, 2020). 8-
hydroxyquinoline is the another part of reactant in the
synthesis of ligand which is a versatile structural molecule
acts as a good chelating agent complexes with biologically
significant transition metal complexes plays an important
role in the study of microbial activity and being used in

various industrial, pharmaceutical, agricultural,
metallurgical and biological applications(Martins et al.,
2004). The coupling of benzene and 1,2-

phenylenediammine is the key reaction step involved in
getting the benzimidazole (Bildstein et al., 1999).the
cyclisation and bond formation favored under acidic
condition maintained in the synthetic procedure, the purity
and the product formation confirmed by thin layer

Il. MATERIALS AND METHODS:

All the chemicals and reagents used were analytical
grade procured from commercial suppliers and used
without purification, IR spectra were recorded on
FT-IR spectrometer KBr disc, UV-Visible spectra
recorded by using UV-Visible double beam
spectrometer software 6.89.9, 1H NMR were
recorded in bruker ( 600MHz) by using DMSOd6 as
a solvent, Mass spectra were recorded using maldi
mass spectrometer IISER pune, melting points were
determined by open capillary method, elemental
analysis by using CHN analyzer & metal analyzed
by standard laboratory method.

I11. Experimental procedure:

Synthesis of ligand 5-(2- phenyl-2, 3-dihydro-1H-
benzimidazol-yl) quinoline-8-ol:
Equimolar ratio of 0.02mole of 1,2-phenylene diamine and
0.02 mole benzene are allowed to mix continuously at room
temperature for one hour and neutralized with SM HCI and
this reacting mixture treated with 0.02mole of 8-
hydroxyquinoline in presence of catalytical amount of
ammonium chloride and kept at room temperature nearly for

4
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12-18 hours. The formation and quality of the phenyl
substituted benzimidazole derivatised 8-hydroxyquinoline
compounds confirmed by TLC which is used with 1:1 ethyl
acetate and hexane as an eluent, final product is recrystalised
repeatedly by using 95% ethanol or acetone and then dried
under reduced vacuum to calculate for the reaction yield(
Arora, Pragi; Arora, Varun; Lamba, H. S.; Wadhwa, 2012;
Imidazole Benzimidazole Synth., 1997).

mixed well at room

NH
O . C[ temperature at 60- TODCC[ >_©
NH,

neutralised with HCI

mixed well and mixed with 8-
HQ in presence of ammonium
chloride catalyst and CH3CI

OH

N\
s
N : :
@NH

Synthesis of copper, cobalt, nickel, zinc and
manganese transition metal complexes: The
synthesized  phenyl  substituted benzimidazole
derivatised 8-hydroxy quinoline ligand mixed with
metal acetates of copper, cobalt, nickel and zinc in the
ratio of 2:1 mixed at room temperature subjected for
condensation for a period of 12 hours, the precipitate
formation confirmed through TLC, separated and

recrystalised by repeatedly washing with ethanol, dried
and weighed to calculate percentage yield.

HN

/

2:1 ratio of ligand and metal
acetates are mixed well
refluxed over a period of 12

= hours

—_—
N : where M is Cu, Co, Mn, Ni & Zn
D
NH N
/
N '\' :
gNH

IV: RESULTS AND DISCUSSION
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Fig.1: Uv-visible spectra of ligand 1
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fig. 2: Uv-visible spectra of copper, cobalt,
manganese, nickel and zinc

§_

s_

fs

3

D-g‘

8-
| [T
P o om
W ww m m W w m

Wavenumber cm-1

fig.3: IR spectra of ligand

42



ICGCP-2022

v:Tablel physicochemical
characterization of ligand and complexes
elemental analysis

Sapthagiri College of Engineering

Sl Formula Cationic adduct Charge state m/z
TABLEI:ELEMENTAL ANALYSIS OF LIGAND AND COMPLEXES R By o — — —
n - .
Ligand & For Yield Elemental analysis 2 C45H34ZnN602 Nat/- +1 743.26354
complexe mul percen 3 C45H34ZnN602 K-+/- +1 759.23748
s a tage 4 C45H34ZnN602 CH3OHH-+/- +1 75330782
Weig S C45H34ZnN602 NH4+/- +1 738.30815
bt Anionic adduct
M 6 C45H34ZnN602 -/H+ -1 719.26705
. 7 C45H34ZnN602 Cl-/- -1 755.24373
Ligand C N (O |H calculated 8 C45H34Z0N602 (2015 2 356.11932
Cal | cal | cal | calc (found) 9 C45H34ZaN602 Br-/- 1 769.19321
cul cul cul | ulat e - Shots 400  ISER.96.2.201% Labe E55
ate ate ate | ed szam0 .
(fo d d (fou
un (fo | nd) |
d) (fo un i :
und | d) i
) [— '
L- 339. | 76 77, | 12 | 47 | 505 vl L"H, e
CoHiNs | 39 8 |38 |1 | 501 S e &
o} 77. | 12. | 47 S - R
84 |36 |6 — - —
L-Cu 734 | 82 78| 38 | 43 | 467 | 8.6 Fig.4: Mass spectra of L-Zinc complex
CasH34Cu 34 51 1 6 4.63 3.94
NeO: 78. | 38 | 40
43 |0 7
L-Co 729. | 80 79. | 38 | 43 | 470 | 8.08
CssHaCo | 20 00 | 4 9 | 466 | 3.70
NeO: 78. | 38 | 43 o .
9 |3 8 Spectral characterization of the ligand: 6-[(2-
L-Mn 73378 72 1L 43 ) 467 | 749 phenyl-2, 3-dihydro-1H-benzimidazol-1-yl)quinolin-
CuHsMn | 21 03 |45 |6 | 532340 . 7 o
NeO» 2 | 10 | 41 8-ol:  M.P218°C-224°C:  colorless, = Amorphous
67 |82 |2 crystalline solid: Chemical formula: C23H16N20:
LNi 736. | 69 70| 11, | 43 | 465 | 796 .
CMI;MNﬁ o1 66 | a0 |4 | 261 | 380 molecular weight: 339.39g/mole: IR (KBr pellets cm-
NiO2 71| 1. | 43 1), 3307.36 cm-1(OH),1670.00(C=N), 1407.71cm-
o i ;i IZ 23 YRR 1(CH), 1370.45cm-1(C6HS), 825  cm-1(C-N),
Cs4H34Ng 16 . 02. 29. (). 4:56 4:03 783.36cm-1(C=C),739.230m-1(C-C). UV-Visible: 290-
02Zn ;(5)- é é g~3 310nm  (n-IT*). Mass:  m/z;  339.39(100%),
340.14(24.0%), 341.14(3.2%).
Spectrum Report =
Final - Shots 1000 - ISER-96-2-2018; Run #155; Label D6 =
7°i ‘1929921 ?7%%77?7::{' 317.1597 l ’ | ‘ H ‘ |
so| 103.9000 1410375 | | 2309750 || 301.1877 f + !
el 116.9616 i ke i i ] 417.1699 o 1S e w05 108 95 90 83 80 78 2 " B 35 30 18 s q
‘ZSJ“:&“J’ L tLAUFIGHEL & ! ik
Fig.5: mass spectra of ligand
Fig. 6: NMR spectra of ligand
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ANTIMICROBIAL STUDIES OF LIGAND &
COMPLEXES:

Validation and evaluation of the biological action
of synthesized compounds are the prime
importance  for the biologically active
pharmacophore, research on new antimicrobial
agents and its pharmacological actions of small
molecules major source of importance in the
synthetic chemistry and heterocyclic chemistry,
even today majority of antimicrobial agents are
the natural source but the major issues lies in
their systematic research and their biological
application for the benefit of mankind, so in this
view there is a vast importance for the synthesis

Antibacterial activity of ligands and complexes

Teste Gram positive bacteria Gram negative bacteria

d Bacillus Staphylococc | Pseudomonas Escherichia
comp subtilis us aureus aeruginosa Coli
ounds

50m 100 50m | 100m | 50m | 100m | 50m 100
g/m mg/ g/m g/mL g/m g/mL g/m mg/
L! L! -1 -1

mL-! L-1 L-1 mL!

L 10 14 14 20 16 18 16 20
L-Cu 12 16 15 22 19 22 14 22
L-Co 12 18 12 18 20 18 23

18

L-Mn 10 13 12 16 10 16 12 18
L-Ni 13 17 14 20 17 22 16 21
L-Zn 12 15 16 23 20 23 15 18

Ciprof 18 20 22 21 21 22 20 20
loxaci
n

ampic 20 24 26 22 24 20 18 19
illin

of innovative and potential pharmacophore
followed by simple convenient well known
procedure. The synthesized ligand and copper,
cobalt, manganese, nickel and zinc complexes

Screened for preliminary antimicrobial studies,
gram-ve and gram +ve bacterial cultures used for
antibacterial studies and selected fungal cultures
Used for antifungal studies (Gudasi et al., 2008).
The antibacterial and antifungal activities were
carried out by the cup plate disc diffusion method

Antifungal activity of ligand and complexes

Tested Candida albicans Fusarium Aspergillus
compoun oxyporium niger
ds

50mg/m 50mg/ 100mg/ 50mg/ 100

Lt 100mg | mL? mL? mL-1 mg/

/mL? mL?

L 10 12 12 14 9 12
L-Cu 12 14 8 10 10 14
L-Co 11 12 10 12 8 13
L-Mn 12 14 10 11 8 11
L-Ni 10 13 8 10 9 12
L-Zn 12 15 10 12 8 13
fluconazo 20 22 20 24 18 24
le
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and the typical procedure is refereed, molten
agar prepared and kept at 450C and then poured
in to petridishes allowed to solidify. Holes of 6mm
diameter were punched using sterile cork borer
and then all the holes were completely filled with
the prepared solution of the tested compounds of
the concentration 50 and 100 mgmL-1 in DMSO
solution followed by 24hrs of incubation at
370C.The diameter of the inhibition zone
measured(in terms of millimeter) for all the
compounds and compared with the standard
drug ampicillin of the same concentration
referred in the procedure under standard sets of
condition as reported in the table2(Dharmaraj et
al., 2001; Girsoy et al., 2020; Hernandez-
Hernandez et al., 2020; Penta, 2016; Riswan
Ahamed et al., 2014; Saini et al., 2013).

B Eacillus subtilis
B Staphylococcus aureus

[ Pseudomonas aeruginosa
I Escherichia coli =

N
aQ

N
2

a

2

@

antibacterial activity of zone of inhibition

Q
I

Lcu Lco e = LZn  Comfomen
tested compounds and standard drug

Antifungal studies: antifungal activity of the
ligand and complexes was carried out against
Candida albicans, Fusarium oxyporium,
aspergillus Niger by the typical cup plate disc
diffusion method, potato dextrose agar medium
prepared desired for the experiment. The plates
were incubated at 37°C for about 48hrs, the
diameter of the inhibition zone measured in
millimeter and compared with the standard drug
fluconazole of the same concentration as referred
in the procedure under identical condition.(Afrin
Dalia et al., 2018; Gaal et al., 2018; Gaikwad et al.,
2016; Ganzle, 2014; Malathi et al., 2009; Noble
and Anderson, 2013; Oshin and Thapa, 2015;
Sunita et al., 2017)
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ABSTRACT

Dairy plants consist of huge amount of clean
water. Around 80% of clean water gets convert
into waste water which leads to the
environmental problem. Discharging dairy
waste water without treatment even can cause
public health problem. Moringa oleifera (MO)
pods have been employed as an inexpensive
and effective sorbent for the removal of
organics, and coagulant for water treatment. It
is a non-toxic natural organic polymer. Seeds of
the plant species Moringa oleifera contain
natural polyelectrolyte which can be used as
coagulants to clarify turbid waters [1]. The
objectives of this work was to Study the effect
of Moringa olifera dosage, study the effect of
MO on different concentration of dairy
effluents and study the stability of MO on dairy
effluent. From the experiment conducted it was
found that the optimum dosage for 1% of dairy

effluent is 0.4g and pH remained unchanged.
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1. INTRODUCTION

Due to high pollution load of dairy waste
water, the milk processing industries
discharging untreated/partially treated
wastewater cause serious environmental
problem. Many coagulants are widely used in
conventional water treatment processes, based
on their chemical characteristics. The most
common used coagulant in water and
wastewater treatment are the inorganics that are
trivalent aluminum and iron salts, despite the
performance and cost effectiveness of these
coagulants proven, there is still certain amount
of residual aluminum content after treatment. It
has recently been the subject of discussion, due
to be evidence that alzheimer’s disease may be
linked to aluminum present in water intended
for human consumption. [2] In recent years,
there has been considerable interest in the
development of natural coagulant such as
Moringa oleifera. By using natural coagulants,
considerable savings in chemicals and sludge
handling cost may be achieved, MO seed
kernels are biological coagulant consisting of
significant quantities of low molecular weight
water-soluble proteins, which in solution carry
an overall positive charge. Turbidity removal is
one of the important step in a water treatment
process,which is generally achieved using
coagulants.Dairy ~ Wastewater  treatment
methods include precipitation,coagulation,
sedimentation,filtration, membrane process,

electrochemical techniques, ion exchange,
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biological process, and chemical reactions.
Each method has its own merits and limitations
in applications because of their cost. A large
number of cheaper materials including
industrial and agricultural wastes have been
used to remove different pollutants from the
industrial effluents for their safe disposal into
the biosphere [3]. If the particulates are
removed and the sludge that is generated is
proven to be non-hazardous by analysis, then
this sludge may be used as a fertilizer and/or
soil conditioner after stabilization [4].

2. MATERIALS AND
METHODS

2.1 Sample preparation

The dairy effluent of different concentration
was prepared by diluting the milk with water

2.2 Preparation of coagulant:

Moringa oleifera seeds were dried at 40 0C
temp and the seed coat was removed manully,
Seeds were powered and sieved through a 150
mm sieve. This MO seed powder was used for

the coagulation study.

2.3 Turbidity measurement

Turbidity ~was  measured based on
Nepholometric method. This method is based
on a comparison of the intensity of light

scattered by the sample under defined
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conditions with the intensity of light scattered
by a standard reference suspension under the
same conditions. The higher the intensity of
scattered light, the higher turbidity. Formazin
polumer was used as the primary standard
reference suspension is defined as 4000 NTU.
Turbidity meter calibration followed the
manufacturer’s operating instruction.
Calibrated the instrument by using distilled
water taking in standard test tube by adjusting
zero reading. Fixed the range to be used. For
reading measurement, water sample for which
the turbidity was to be measured was placed in
the turbidity meter and the reading was noted.
The instrument of turbidity meter should be
warmed by starting switch before 15-20

minutes.

2.4 Protein estimation

The concentration of protein present in the
sample after treatment with MO was estimated
using lowry’s method of protein estimation. In
this method the peptide nitrogen with copper
ions under alkaline conditions and subsequent
reduction of Folin-ciocalteay
phosphomolybdicphosphotungstic  acid  to
heteropolymolybdenum  blue by copper
catalyzed oxidation of aromatic acids. The blue
colour developed is measured at 660nm using

uv spectrophotometer.
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Fig 1: schematic representation of coagulant
preparation [5]

3. EXPERIMENTAL
PROCEDURE

In this experiment MO seed powder was used
as the coagulant for the treatment of dairy
effluent. since the coagulation is dependent on
the type of coagulant used, dairy concentration,
dosage of coagulant and stability of coagulant
we carried out three different experiments to
determine the same.The effect of MO dosage
was carried out by keeping 1% dairy effluent as
constant and by varying the dosage of MO from
0.2 to 2g and the turbidity and protein
concentration was observed for different
dosage of MO. This experiment was carried out
to determine the optimum dosage of MO that is
used for coagulation and it was found to be 0.4g
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In the effect of dairy effluent concentration
experiment the dosage of MO was constant
(0.4g) and the dairy effluent concentration was
varied, this was done to check until what
concentration of dairy effluent the optimum
dosage was effective. From the obtained results
we found that optimum dosage (0.4g) was
effective up till 2% of dairy -effluent
concentration by obtaining a low turbidity of
6NTU.
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The stability of MO was checked to observe if
the coagulant properties changed with respect
to days.This experiment was done for 5 days
and there was no difference in turbidity and

protein concentration of the treated water.
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For the effect of pH experiment the turbidity
and protein concentration was measured by
varying the pH from 8-3 without considering
the natural coagulants and was found that at
pH4 the turbidity was 33NTU which was found
to be greater than the turbidity obtained after
treating with natural coagulant i.e.6NTU.For
all the 3 experiment that was carried out using
natural coagulant there was no change in pH of
the treated dairy water which is considered to
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be one of the major advantage of using MO as

coagulant

4. MECHANISM OF ACTION
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Fig 2: Coagulation
mechanism for MO cationic
proteins [5]

5. CONCLUSION

Dairy wastewater treatment using MO seed
flour is a highly interesting alternative method
in developing countries, specifically for small
wastewater treatment plants. Of the several
advantages of using MO seed flour, high cost-
efficiency and low toxicity are the most
important. Using MO as natural coagulant the
lowest turbidity and protein concentration was
attained without change in pH, therefore we can
say that natural coagulant as an added
advantage over other chemical methods hence

by improving the application of MO seed we
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can replace the chemical coagulant in dairy

waste water treatment.
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