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Background: Azo compounds are a class of organic molecules characterized by the
presence of a double bond between two nitrogen atoms and contain one or more azo functional
groups. Aim of study: This study involves the preparation of two new azo dyes from
Sulfanilamide ~ with  8-hydroxyquinoline  (L;)[4-((8-hydroxyquinolin-5-yl)  diazenyl)
benzenesulfonamide] and Vanillic acid (L,)[ 4-hydroxy-3-methoxy-5-((4-sulfamoylphenyl)
diazenyl)benzoic acid]. C.H.N., "H-NMR, FT-IR, and visible spectroscopic techniques have
described the characterization of dyes. Results: The electronic spectra of these azo dyes were
studied in terms of acid-base properties at different pH values (2-12), which includes
establishing isobestic points and determination of protonation and ionization constants. The
impact of various polarity solvents on the electronic spectra was the subject of the other
investigation. The biological effectiveness were also studied with two types of bacteria
(Escherichia Coli and Staphylococcus Aureus) and two types of fungi (Candida albicans and
Aspergillus niger). The Azo compounds solutions (L; and L,) were used to determine the nitrite
ion by forming the two dyes and a study of the precision and accuracy was investigated. The
ability to use the two dyes as acid-base indicators
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INTRODUCTION

A double bond between two nitrogen
atoms and the presence of one or more azo
functional groups define the class of organic
molecules known as azo compounds™®.
Because of these compounds' distinct qualities
and varied compositions, which make them
valuable in a variety of industries like textiles,
medicine, and industrial preparations, they
have become increasingly important®. It is of
great importance in the pharmaceutical industry
because it plays an important and effective role
in the biological system®. At different pH
values®*?, the electronic spectra of azo dyes
can be studied in terms of acid-basic
properties, this includes Figuring out the
protonation and ionization constants with
determination of the isopesteic points; the
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sensitivity and linearity of Beer's law of azo
dyes at pH 7 was also investigated; the
Standard Deviation (S.D) and Detection Limit
(D.L) were also computed®.

One can investigate the effects of various
polarity solvents, their spectra revealed a major
absorption package that was suggested for the
(m-7*) transition in the iso group using various
polar solvents; a linear relationship between
the dielectric constant and great wavelengths
was discovered, indicating that the bi-polar
torque is the primary factor controlling the
band shift’.

Can be studied of the azo dye solutions
and titration indications of acid-base
spectroscopy (strong acid-strong base, weak
acid-strong base), based on the curves and
diagnostics of equivalence points, it was found
to be within acceptable error®. Staphylococcus
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aureus and Escherichia coli are two species of
bacteria that can be used to test the biological
efficacy of azo dyes, as can Candida albicans,
the three azo dyes were demonstrated to be
biologically active by the results®. Researcher
Asaad and his group conducted a study that
included the preparation of the azo compound
(HZ,) derived from the reaction of
sulfanilamide with salbutamol, the prepared
compound was characterized by FT-IR and
Mass techniques, and the maximum
wavelength was determined at (440 nm)™. A
recent study by Radhi and her group included
the preparation of the azo compound (IPDHQ)
resulting. from the reaction of 8-
hydroxyquinoline with 4-iodoaniline, the azo
compound was characterized by FT-IR,
'HNMR, UV-Vis, spectrophotometry, C.H.N,
and Mass Spectroscopy, the maximum
wavelength was determined at (284 nm) and its
melting point was (111°C)*".

The present work includes the preparation
of two azo compounds from sulfanilamide with
8-hydroxyquinoline (L;) and vanillic acid (L,),
which were characterized by C.H.N., 'H-NMR,
FT-IR, and visible spectroscopic techniques.
Also, two studies include the first study of the
effect of pH on the electronic absorption
spectra and the second study of the visible
spectra of these two dyes with a group of
solvents of different polarities. As well as
estimating nitrite ion and the biological activity
of two types of bacteria and fungi. Sodium
hydroxide was titrated with both hydrochloric
acid and acetic acid spectrophotometrically
using the prepared azo compounds (L, and L)
as indicators.

MATERIAL AND METHODS

All of the solvents and reagents belonged
to the reagent-grade class. All chemicals are of
a superior quality [Sulphanilamide
99%(BDH),8-Hydroxy Quinoline 99%(Merck),
Vanillic Acid99%(Merck)]. Spots were evident
under UV light when the TLC technique was
employed to track the reaction's development
on a silica gel-coated plate. The pH was
measured using a drying oven (KARL
KO/Germany), Heidolph MR Series Magnetic
Stirrer-Hotplates, and a pH-Meter (H. Jurgons
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Co. Bremen, L. Puls Munchenl5). The
JENWAY 6305 Spectrophotometer was used to
record the UV/V absorption spectra of the
dyes. Element analysis (C.H.N.) was carried
out by Perkin element 2400 element analysis,
melting points were determined on the melting
point apparatus Manufactured by Thermo
Fisher and on the Shimadzu FT.IR-8400S, In
KBr pellets, infrared spectra were captured. A
range of pH values (2—12) for universal buffer
solutions were created. The ‘HNMR spectra of
the ligands were determined in DMSO, internal
standard TMS.

Preparations of the two azo dyes

For the Preparation of Azo dyes, 2.1 ml of
strong HCI was used to dissolve (0.006 mol)
(1.0332 g) of Sulfanilamide, and (10 ml) of
deionized water was added thereafter. To
create diazonium salt, add drops at a time,
stirring a solution of (0.456 g) sodium nitrite in
(10 ml) deionized water to a temperature of (5
°C). The aforementioned diazonium salt was
mixed with an alkaline solution of (0.006 mol)
(0.8709 or 1.0088g) of (8-hydroxyquinoline or
vanillic acid) in (1.8% w/v. NaOH). By adding
diluted HCI, the produced dye can be changed
from sodium salt form to hydrogen form. After
filtering the resulting dye precipitate, purify the
dyes by recrystallization from ethanol. Creating
azo dyes by drying in a (50°C) oven. *HNMR,
CHN, and IR were used to help determine the
chemical structures of azo compounds were
suggested as shown in Scheme 1.

Solutions

* 1x10°® M of L, and L, azo dyes each

* Universal buffer solution (pH 2-12)*

*0.1 M solutions of acetic acid, sodium
hydroxide, sodium carbonate, and hydrochloric
acid, each calibrated using the suggested
technique®™

*355.6 ppm stock solution of nitrite
(corresponding to 533.4 mg/L of sodium
nitrite), then different concentrations of nitrite
were prepared in the range of (5 — 50 ppm).



T
HO N=NOﬁ—NH2
o

4-((8-hydroxyquinolin-5-yl)diazenyl)benzenesulfonamide

Scheme 1: Azo dyes (L, and L;).

Procedure
*Acid-base properties at different pH values
To study the effect of pH values on azo
compounds (L, and L,), the universal buffer
solutions were prepared in the range of (2-12).
The absorbance of a serious of (1.2 x 10 M)
of each two dyes L; and L,, were measured at
pH values (2-12) in wavelength range (320-650
nm) using pH buffer solution as blank solution.

*Solvent effect of different polarities

To demonstrate the impact of various
polarity solvents [Chloroform,
Dimethylformamide (DMF), Dichloromethane
(DCM), Benzene, Dimethyl sulphoxide
(DMSO), Ethanol, Methanol, 1,4-Dioxane,
Acetone, Ethyl Acetate, Deionized Water] were
used. Using the solvent as a blank solution, the
absorbance of (1.2x10™* M) of each of the two
dyes was measured at a wavelength range of
(320-650 nm).

*Acid — Base titration

0.1 M, 0.1 M and 0.1 M solutions of
NaOH, HCI and HAc, were prepared and
standardized by recommended methods®™, and
found to be 0.0987 N, 0.0975 N and 0.1001N
respectively. The absorbance were measured at
A max for each dye (L410 and Lagp) by titrations of

H;CO OH (L2)

Q
N=N@—§—NH2
o

HO

o 4-hydroxy-3-methoxy-5-((4-
sulfamoylphenyl)diazenyl)benzoic acid

sodium hydroxide with each HCIl and HAc. The
absorbance were measured at A . for each
dye, when by addition volume of sodium
hydroxide .

Determination of nitrite ion

The aromatic amine + (1% HCI v/v) to get
final concentration of 0.0067 M was in ice (less
than 5°C). Then pour the phenolic compound
(1% NaOH wl/v), with final concentration
0.0067 M (in ice also). Drop by drop with
slowly, add a serious of deferent amounts of
sodium nitrite solution on above mixture, to
form azo dye. Measure the absorbance of the
dye at A . Of that dye.

RESULTS AND DISCUSSION

Identification of azo dye L1 and L2
Elemental analysis

The physical characteristics and analytical
information of the prepared azo dyes (L, and
L,) are listed in Table 1. It was found the
results illustrated from Table 1, dyes are in
good agreement with a proposed molecular
formula that, C.H.N Analysis [Carbon,
Hydrogen, Nitrogen].

Table 1 : M. p and elemental analysis of novel azo dyes L, and L, .

Molecular o C % Cal. H % Cal. | N% Cal.

Dye Symbol formula M.p°C Color (found) (fOUﬂd) (found)
54.81 3.65 17.05

Ly Cis Hiz Na O5S 295 Brown (46.31) (3.28) | (13.93)
47.81 3.70 11.95

L, C14 Hi3 N3 OgS 233 Orange (45.25) (3.74) (10.54)

321



FT-IR  Analysis
infrared spectroscopy]
Using infrared spectroscopy, the two
produced azo dyes (L; and L,) were identified
within a 4004000 cm™ range. Fig. 1 and 2
depict the two dyes' infrared spectra, while

[Fourier-transform
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Table (2) lists the dyes' most significant
frequencies. The bands in the range (3302 and
3319.5cm™) and (1475.5 and 1470) are due to v
(O-H) and azo group (N=N) for dyes 1 and 2
respectively.

~
”
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Fig. 2 : F.T. infrared spectroscopy of L,.

Table 2 : L, and L selected infrared data.

T T T T T T T T T
1500 1000 500

Dye The Wave Number of The Beam cm™
Symbol
- - - (O-H)
(O-H) (N-H) (C-H) (C-H) (C=0) (C=C) (N=N) (C-0) (C-N) Bendin
Stretching | Stretching | Aromatic | Aliphatic | Stretching | Stretching | Stretching | Stretching | Bending 9
L 3302.13 3234.62 3099.61 1571.99 1475.54 1330.88 | 1234.44 | 1159.22
! M m w s S S S S
3319.49 3246.20 3093.82 | 2972.31 1689.64 1589.34 1469.76 1332.81 | 1271.09 | 1165.00
L.
M m M S S S S S S S

w = weak, s = Strong, m = Medium
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NMR spectra of azo dye compounds 8.5 ppm), and the OH group signal appears at

The azo dyes' 'H-NMR spectra (Fig. 3 (9.3 ppm) for azo compounds (L, and L) while
and 4) were obtained using dimethyl sulfoxide the methoxy group signal appears at (3.904
as the solvent. The aromatic ring signal at (7- ppm). The result is shown in Table (3).

\ " ERUKER

Fig. 4 : proton nuclear magnetic resonance (*HNMR) spectrum of the azo (L,).

Table 3: Chemical shifts of the proton nuclear magnetic resonance (‘HNMR) spectra of the azo compounds L,
and L, in dimethyl sulfoxide (DMSO) solvent.

C‘;”;m‘(’;l‘d Chemical Shift (ppm)
L 2.523(s,6H, DMSO0), 3.4(s, H, HOD),9.329 (s, 2H, NH,)
! 9.018 (s, H, O-H), 7.244-8.159(m, 9H, Ar-H)
L 2.523(s,6H, DMSO0), 3.4(s, H, HOD),6.804 (s, 2H, NH,)
2 11.337 (s, H, O-H), 7.160-8.070(m, 6H, Ar-H),3.790 (s,3H, OCH)
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Acid-base properties with different pH
values

To compute the ionization and protonation
constants and investigate the impact of the azo
dyes' acidity and basicity using universal buffer
solutions with pH values ranging from (2-12).
Different pH values (2-12) were used to
generate a range of dye solutions. The
absorption spectra of (1.2 x 10 M) solution of
each L; and L, dyes, were represented
graphically at wavelength range (320-650nm)
(Fig. 5 and Fig. 6). In case of L;, the spectra

were characterized by two maximal bands the
first at wavelength range (450-470 nm) of pH
range (2-6) which represents protonated form
(cation form). The second at wavelength range
(460-500 nm) of pH value range (7-12), which
represent basic form (ionic form). From the
Fig. ure it was found three isobestic points at
(420,450 and 580 nm). From (Fig. 5) the
highest absorbance was at pH range (9-11). In
case of L, dye (Fig. 6), the spectra are
characterized by two maximal bands the first at

L, =1.2x10%* M

Absorbance
CLOCO0000 RrEpREpRREAR
CRNWANONRORRNWANDNRON

Fig. 5: Visible absorption spectra of the azo dye (L) .

Fig. 6: Visible absorption spectra of the azo dye (L,) .
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(390-400 nm.) in the pH range (2-6), which
represents protonated form and the second at
the wavelength range (400-490 nm) at pH value
range (7-12), for basic form. The spectra shows
two isobestic points at (400 and 410 nm), the
highest absorbances were at pH range (10-12).
To determine the ionization and
protonation constants of the azo dyes (L; and
L,), at certain wavelengths (450 and 360 nm)
azo dyes (L, and L,) respectively from (Fig. 5
& 6), the absorbance — pH curves was plotted
(Fig. 7). With the use of the half-height
approach™®, the ionization and protonation
constants were computed (Table 4). The pK
values were determined using the equation :

pK = pH (at A1/2), where Al/2 = (AL+
Amin)/2

AL and Amin represent the limiting and
minimum absorbance, respectively.

—pHZ
—pH3
e pH4
pHS
e pHG
pH7
e pHEB
pHO
pH10

pH11

pH12

—pH3
—pH4A
PpHS5
——pH6
—pyH7
—pHSB8
pH9
———pH10
=—pH11

—pH12




, [L]at A450nm=12x10"* M [L,] at A360nm =1.2x10"* M
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Fig. 7 : The azo compounds' absorbance-pH curves (L, and L,).

Table 4: The azo compounds' ionization and protonation constants (L; and L,).

Azo dye L; at A =450 nm Azo dye L, at A = 360 nm
Anin AL A Pk Anin AL A *pK
1.00 1.24 1.12 2.40 (p) 1.42 01.46 1.44 5.50 (p)
1.08 1.66 1.37 7.50 (al)
0.68 1.45 1.06 9.50 (a)
1.60 1.66 1.63 9.50 (a2)

pKp is the protonation constant for the oxygen atom of an 8-Hydroxyquinoline molecule.
pKa; is the ionization constant for the hydroxyl group of 8-Hydroxyquinoline.

pKas, is the ionization constant for the amino group of sulfanilamide.

*pK, is the protonation constant for the oxygen atom of the Vanillic acid molecule.

* pKa is the ionization constant for the main group of sulfanilamide.

Solvents effect

From Fig. 8 for the azo compound (L,),
more than one peak were found (Table 5) for
all solvents except for the solvents DMF,
Water, and Methanol, which have one peak.
The first peak is found at (360 nm) and the
second peak at (420 nm). A red shift is
observed for the solvent DMSO at (430 nm)
and Methanol at (440 nm). It is also observed
that there is a blue shift (at 410nm) for the
following solvents (Benzene, DCM, Ethanol,
Chloroform and Ethyl Acetate) with respect of
the azo dye (L), also more than one peak is
found for all solvents except for the solvent
(DCM) which has one peak. The first peak
appears at 360 nm, whereas the solvents (DMF
and DMSO) at 430 nm and water at 400 nm
show the second peak at 390 nm with a
significant red shift. Blue shift is observed for
the solvent (DCM) at (370 nm). Solvents'
dielectric and/or salvation effects affect the

absorption spectra in different solvents. To
verify whether a shift in salvation energy or
pure dielectric is the source of the band shift
(Av), the solvent and A max functions of azo
dyes (L;) and (L) were demonstrated.

The molar absorption coefficients and
maximum wavelengths of the azo dyes (L, and
L,) at various solvent polarities are displayed in
Table (6).

With solvents of moderate polarity, the
plot of (D-1)/(D+1) versus the A max of azo
dye (L) yields a relatively high linear relation
(Fig. 10). This indicates that the primary factor
controlling the band shift in such solvents is the
medium'’s dielectric constant. All solvents in
azo dye (L) exhibit the same linearity effect,
with the exception of DMF and DMSO, which
exhibit non-linearity. This phenomenon could
be attributed to hydrogen bonding between the
solvent and solute (Fig. 11).
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Fig. 8: Visible absorption spectra of the azo compound (L,) in solvents of different polarity.

Table 5: Solvents' dielectric function (D-1 / D+1) and their A max.

23::1/52} Solvent D I(:)DJ)/ A max M
Ly L,

1 Chloroform 4.8 0.655 360s, 410m 360s, 390m
2 Aceton 20.60 0.907 360s, 420m 360s, 390m
3 Ethanol 24.30 0.921 360s, 410m 360s, 390m
4 Methanol 32.70 0.940 440m 360s, 390m
5 DMSO 47.00 0.958 360s, 430m 360s, 430m
6 DMF 36.71 0.946 420m 360s, 430m
7 1,4-Dioxane 2.20 0.375 360s, 420m 360s, 390m
8 DCM 9.10 0.802 360s, 410m 370m

9 Ethyl Acetate 6.02 0.715 360s, 410m 360s, 390m
10 Benzene 2.28 0.390 360s, 410m 360s,390m
11 Water 78.40 0.975 380m 360s,400m

W = Weak, m = Medium, s = Strong

Table 6: The A max and € max azo dye values (L; and L,) at various solvent concentrations.

Solvent n—a* . a—n* (azo) .
Svmbol Dye Solvent A max €max X10 A max € max X10
ymbo a4 1. 1
nm l.mol™~.cm nm l.mol™~.cm
1 Chloroform 360 1.52 410 1.61
2 Aceton 360 1.26 420 1.20
3 Ethanol 360 1.02 410 1.13
4 Methanol 440 0.98
5 DMSO 360 0.99 430 1.19
6 L, DMF 420 1.23
7 1,4-Dioxane 360 1.03 420 1.10
8 DCM 360 1.53 410 1.52
9 Ethyl Acetate 360 1.07 410 1.08
10 Benzene 360 1.05 410 1.22
11 Water 380 0.81
1 Chloroform 360 1.47 390 1.52
2 Aceton 360 1.22 390 0.95
3 Ethanol 360 1.25 390 0.97
4 Methanol 360 1.25 390 0.97
5 DMSO 360 0.82 430 1.16
6 L DMF 360 1.00 430 1.15
7 2 1,4-Dioxane 360 1.23 390 0.95
8 DCM 370 1.58
9 Ethyl Acetate 360 1.24 390 0.94
10 Benzene 360 1.44 390 1.21
11 Water 360 1.22 400 0.99
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Fig. 9: Visible absorption spectra of the azo compound (L) in solvents of different polarity.
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Fig. 10: The relationship between the maximum wavelengths of the azo compound (L;) and the
function of the dielectric constant of solvents of different polarities.

500 AzodyeL,=1.2x10* M
450 6;
710 1 9 23

5400 e — = ede——
£ 350 4 11
<

300

250 ——— ey i

0.3 0.4 0.5 0.6 0.7 0.8 0.9 1
(D-1)/(D+1)

1 2 3 4 5 6 7 8 9 10 11
Chloroform ‘ ‘ DMSO Ethyl Acetate | Benzene

Fig. 11: The relationship between the maximum wavelengths of the azo compound (L,) and the
function of the dielectric constant of solvents of different polarities.

Spectrophotometric  titration for the
determination of sodium hydroxide using (L;

spectrophotometrically analysis because they
have different colors in basic and acidic

and L) as indicators. After the hydrochloric
acid, acetic acid, and sodium hydroxide were
titrated volumetrically and visually using the
approved methods [13]. The azo can be used in

environments (Fig. 12). Sodium hydroxide was
spectrophotometrically titrated with both
hydrochloric acid and acetic acid using the
prepared azo (L, and L,) as indicators as in
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Fig. (13and 14), where the end points are
detected. Several concentrations of the
prepared azo dyes (L; and L,) were used and
the relative error for each concentration was
found (Table 7) For L, , it was found that all
concentrations of the compound are suitable,
especially at concentration of [5x10* M] with
relative error 0.6 and jump in absorbance per
0.1 ml of titrant ( AA/0.1ml ) equal to 0.17 by

Alaa A. AL-muhsin and A. A. Ali

using HCI ,while for using acetic acid at
concentration [3x10™ M] has the highest jump
(AA=0.16 and R.E = -0.16% ). For L, the
results are; concentration range [4-5 x10° M],
AA/0.Iml = 0.5 and R.E. = 0.5-0.6% that is
with HCI. But by using acetic acid in the
concentration range [ 2.5-3 x 10-5 M],
AA/0.1ml = 0.25-0.36 and R.E. = 1.5-1.8%.

Fig. 12: Colors of solutions of azo compounds (L; and L,) at different pH levels.

L, = HCl x NaOH, A410

— .25 ml

ST SIANNE 1o SN I-ERE SRS T AN YT

i

Absorbance
[=]=]=l=l=l=ll T T

65 7 75 8 85 9
NaOH.ml

Absorbance
CODOCOSED MR-

L, = HCl x NaOH, A390

—().25 ml

—(0.5 ml

(.75 ml
1ml

.25 ml
_—’.\ 1.5 ml
~ —2 ml

——7 5 ml

SRR omR N ITEION

55 6 65 7 7.5 8 8.5 9 9.5
NaOH. ml

Fig. 13 : Spectrophotometric titration (HCI x NaOH) for L, and L,,
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Fig. 14: Spectrophotometric titration (HAc x NaOH) for L, and L,
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Table 7: Values of the concentrations of the prepared azo compounds (L; and L,) used as indicators
and the concentrations of sodium hydroxide and the relative error.

Titration of HCI x NaOH using L;
L]x10* NaOH]M NaOH]M _ Jump (AA/0.5 ml
[ ]M [ Taker:l [ foungl Relative error % pI\faOH)
0.5 0.0987 0.1007 2.02 0.048
2 0.0987 0.1005 1.82 0.202
2.5 0.0987 0.0997 1.01 0.065
3 0.0987 0.1003 1.62 0.208
4 0.0987 0.0994 0.70 0.149
5 0.0987 0.0993 0.60 0.171
Titration of CH;COOHx NaOH using L
2 0.0987 0.0977 -1.01 0.041
2.5 0.0987 0.0979 -0.81 0.056
3 0.0987 0.1004 1.72 0.005
4 0.0987 0.0991 0.40 0.016
5 0.0987 0.0974 -1.31 0.158
Titration of HCI x NaOH using L,
0.5 0.0987 0.1005 1.82 0.041
1 0.0987 0.0984 -0.30 0.041
1.5 0.0987 0.0998 1.11 0.147
2 0.0987 0.0989 0.20 0.173
2.5 0.0987 0.0992 0.50 0.301
3 0.0987 0.10000 1.31 0.274
4 0.0987 0.0993 0.60 0.502
5 0.0987 0.0982 -0.50 0.483
Titration of CH;COOHx NaOH using L,

0.5 0.0987 0.0992 0.50 0.098
1 0.0987 0.1006 1.92 0.178
1.5 0.0987 0.1004 1.72 0.295
2 0.0987 0.1001 0.01 0.249
2.5 0.0987 0.1005 1.82 0.292
3 0.0987 0.1002 1.51 0.359

Spectrophotometric determination of nitrite
Time effect for forming azo dyes

It was found from Fig.15, the absorbances
of azo dyes L, and L, are nearly constant for a
period of time (1 — 30 min) at maximum
wavelengths 410 and 360 nm respectively. That
means the two azodye are stable.

Beer's law

Nitrite was determined by adding serious
guantity of nitrite to the aromatic amine and
HCI mixture, forming diazonium salts of the
dyes (L; and L,). The absorption of the

resulting solution was measured at the
maximum wavelength (390 and 410 nm) for
azo compounds (L; and L;) respectively. The
beer's law were plotted (Fig. 16). The precision
and accuracy data abstracted in table 8.

The high value of the molar absorption
coefficient of the azodyes ligands obtained
from Beer's law indicates the high sensitivity.
Also, the correlation coefficient values close to
one indicate the linearity of Beer's law. It was
also noted that the standard deviation values
are very low, which indicates its high
conformity.
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Fig. 15: The effect of time on the formation of azo azo dyes (L; and L,).
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Fig. 16: Beer's law of nitrite for forming azo dyes L, and L.

Table 8: Values of Beer’s law detection limit, standard deviation, specific absorbance, Sandel sensitivity, and

correlation coefficient.

Dye Limit of Beer's | DL x10° a S & x10* 2
-1 S. D -1 -1 -2 R
Symbol law ppm pg.mi ml.g~.cm pg.cm L.moltcm™
Ly 0-39.116 0.10 0.0079 0.0075 0.133 0.247 0.9733
L, 0-28.448 0.09 0.0091 0.0067 0.149 0.237 0.9683

Antibacterial Activity

The picture in Fig. (17 and 18) and table
(9) showed the clear effect of the azo
compound (L;) in inhibiting the growth of
bacteria (Staphylococcus aureus) by measuring
the diameter of the inhibition zone (40 mm). It
also showed inhibition of bacterial growth.
(Escherichia coli) by measuring the diameter of
the inhibition zone (25 mm) and also showed
inhibition of the growth of the fungus (Candida
albicans) by measuring the diameter of the
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inhibition zone (mm 45) and also showed
inhibition of the growth of the fungus
(Aspergillus Niger) by measuring the diameter
of the inhibition zone (mm 50). As for the azo
compound (L), there is a clear effect in
inhibiting  the  growth  of  bacteria
(Staphylococcus aureus) by measuring the
diameter of the inhibition zone (15 mm) and it
did not give any effect on bacteria (Escherichia
coli) and the fungi Candida Albicans and
Aspergillus Niger.


https://www.sciencedirect.com/topics/biochemistry-genetics-and-molecular-biology/antifungal-activity

Fig. 17: The effect of the two azo dyes (L; and L,) on Escherichia coli and Staphylococcus aureus

bacteria.

niger.

Table 9 : Biological activity of the prepared azo compounds (L, and L,) with bacteria and fungi.

Inhibition zone (mm)
Dye Symbol .
Staphylococcus Aureus Escherichia Coli gﬁ:gﬁi Aspergillus Niger
L, 40 25 45 50
L, 15 Zreo Zreo Zreo
Conclusions characterization of some new azo dyes and
Two new azodyes prepared from their metal complexes”, Trans Metal
pharmaceutical substances, the first Chem, 32(1), 102-106 (2017).
Sulfanilamide with 8-hydroxyquinoline (L,) 2. N. Abbas, S.A.S. Tirmizi, G. Saeed, et al.,
and the second_ from Vanillic a(1:|d (Lz) , they "Chromium (|||) Comp|exe3 of azo dye
were characterized by C.H.N., "H-NMR, FT- ligands: Synthesis, characterization, DNA
IR, and visible spectroscopic techniques. The binding and application studies”, Inorga
azodyes were studied in terms of acid-base and Nano-Metal Chem, 48(1), 57-66
properties at different pH values (2-12) and (2018).
solvents effect of different polarities. Some of 3. 0. I. Lipskikh, E. I. Korotkova, Ye. P.
different applications were carried out like, Khristunova et al. "Sensors for
biological effectiveness, determination of voltammetric determinétion of food azo
nitrite and as pH - indicators. dyes - A critical review", Electrochim
Acta, 260, 974-985 (2018).
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