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ABSTRACT

A rapid, simple, selective and sensitive methodHerspectrophotometric determination of nitritenrater, soil and
biological samples has been developed and optineantion conditions along with other analytical paraters
have been evaluated. Nitrite reacts with N-phemyldn-hydroxamic acid N-PBHA(I), N-p-chloro-phenghbo-
hydroxamic acid N-PCIPBHA(Il) and N-p-chloro-phemmytnamo-hydroxamic acid N-PCIPCHA(III) in acidic
medium to form pink color complex. The intensitgabur increases with substitution. At analytieavelength the
maximum absorption of the complexes were 522 nm,il and 506 nm, and beer's law is obeyed over the
concentration range of 0.0002664-0.002930 ppm, @664 — 0.003729 ppm and 0.002664 - 0.01864 ppniN-fo
PBHA, N-PCIPBHA and N-PCIPCHA, respectively. Thdamabsorptivities were found to be 3.55%10.65x16
and 5.62x10L mol* cmi*and the relative standard deviation 1.19%, 1.84% ar28%, respectively with detection
limit of 0.01998, 0.01998 and 0.1332 pg/25 ml dfitei for N-PBHA, N-PCIPBHA and N-PCIPCHA, respeety.
The optimum reaction conditions such as pH, time swivent, etc for complete color reaction haverbeealuated
with all three hydroxamic acid complexes. The megthas been successfully applied for determinationitate in
water, soil and biological samples
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INTRODUCTION

The forms of nitrogen like nitrate, nitrite, ammargnd organic nitrogen are in greatest interestdler to decrease
oxidation state. All these forms of nitrogen, adlws nitrogen gas (}) are biochemically interconvertible and are
components of the nitrogen cycle. They are of égefor many reasons.

Nitrite is the intermediate oxidation state of ogen, both in the oxidation of ammonia to nitratel @lso in the
reduction of nitrate. Such oxidation and reductioay occur in waste water treatment plants, watstridution
systems and natural waters. Nitrite can enter &mstipply system through its use as a corrosioibiioh in

industrial process water. Nitrite is actual biokajiagent of methemoglobinaemia. Nitrous acid, Whg formed
from nitrite in acidic solution, can react with sedary amines (RR’NH) to form nitrosamines (RR'N-N@any of
which are potentially carcinogenic. The toxicologignificance of nitrosation reaction in vivo andthe natural
environment is the subject of much current conegwhresearch.

The use of nitrite in food preservation, as fergifis and detergent and also in the gas, cokeljzertiwood pulp,

dye and synthetic fiber industries has caused emwllution problems[1, 2]. Nitrite is regarded fzzardous
compound[3].
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Numerous methodare reported for determination of nitrite stas kinetic,spectrophotomet[4-6], flouresence[7-
12], chemiluminiscence[13-15polarograph[16], chromatographic[17-18] arfbw injection method:19, 20].

In the present investigation, nitrite is determirgzkbctrophotometrically usinN-PBHA, N-PCIPBHA and N-
PCIPCHA. The method is based on treaction of nitrite with acidified potassium iodide liberate iodine. The
liberated iodine is reacted with the solution oflfgkamic acis in n- hexane tdorm stable pin to dark pink
complexeswhich gives maximum absorptis at 522 nm, 517 nm and 506 nm folPBHA, N-PCIPBHA and N-
PCIPCHA complexes, respectively.

The main advantage of tipeoposed methc over the other methodsiis higher sensitivity, short analysis time ¢
higher the stability of complexfmed. The method is also free from interferencenafy foreign specie

EXPERIMENTAL SECTION

Instruments
“SHIMADZU SPECTROPHOTOMTEI1700" was usedbr electronic spectral measurements with 10 mnchead
quartz cellsA Hanna 8521 model pH meter was used for pH measemts

Reagents
All the chemicals used were of AR grade. Doubldilled water was used throughout the experiss.

Preparation of solutions

0.1g sodium nitrite was dissolved in 100 ml of deuthistilled water. One pellet of sodium hydroxialed 1 ml of
chloroform were added farevent nitrite decomposition and bacte growth [21] Working standard solutis were
prepared by diluting the stock soluti 0.1% aqueous solutioof potassium iodide (E.Merct was used. 3% of
EDTA solution which acts as masking a¢ [22] was also used. N-PBHA, REIPBHA and I-PCIPCHA solutions
were prepared by dissolving 0.b§ respective hydroxamiacid in 100 ml n-hexand=or making buffer solutio
3.4g potassium phosphatas dissolved in 98 ml wa' and 85% phosphoric acid was addrop wise until the pH
became 4.0. The solutiavas then diluted to the mark with distilled wai 6M hydrochloric acicsolution was used.

Procedure

The calibration curve was obtainbd the following metha:

An aliquot of the sample solution containi0.00666 - 0.07326 ug/25 ml, 0.00668.09322 1g/25 ml and 0.0666 —
0.4662 ug/25 ml of nitritevas transferred to a series25 ml calibrating flask. To thigml of 3% EDTA solution
was added as masking agent. In tisolution, 1ml of potassium iodide and 1 ml of 6M hydrochlogcic were
added. Liberation of iodinis indicated by the appearance of yellow colouret ml of all three hydroxamic acid
solution were added andHpwas maintained at 4 for N-PBHA, NPCIPBHA and -PCIPCHA with dropwise
addition of buffer solution and conte were diluted to 25ml by adding mexane. Pink colour was obtait
immediately by the formation of N-ligand complex The absorbance was measure522 nm, 517 nm and 506
nm, respectively againstagent blan!

Expected reaction

S (Do
R

NaNG, + KI + HCl  +

N
C=0 C= o] oo _@
M-Phemyg-benzo-tydroxamic acid MN-Phenyl-benzo-hydrosamic acid cormplex
cl— N —OH cl —@ N—O\TI/O:C—
NaNO — N
3 + KI + HCI + /\ \
MN-p-ClkPhenyl-benzo-hydroxamic acid MN-p-Cl-Phenyl-benzo-hydroxamic acid complex
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Cl—@N—OH Cl—@N—o\?/O:C—CH:CH—@

NaNOy +KI+HC + —

N
@CHZCH—C:O @CHz(ZH—C:O] \O—N—@—Q

M-p-Cl-Phemy-cinnamohydroxamic acid N-p-CHPheny-cinnamahydroxamic acid complex

RESULTSAND DISCUSSION

a) Absorption spectrum and calibration curve

After reaction complex present in organic phase was scanned 400 nm to 600 nm against reagent bl
(figurel). Maximum absorption values we observed at 522 nm, 517 ramd 506 nm for nitrite complex with-
PBHA, N-PCIPBHA and NPCIPCHA4, respectively. Therefore, 522 nm, 517 amd 506 nnwas selected with N-
PBHA, N-PCIPBHA and NPCIPCH#, respectively for the absorbance measurenieatighout the experimer
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Fig. 1. Absorption spectra of nitrite complexeswith hydroxamic acids

A calibration plot of absorbance against conceiutnadf N-PBHA, N-PCIPBHA and NPCIPCHA complexes at tt
absorption maxima gave a linear and reproducibdglgiin the concentration range 0.0002664-0.002930 ppm,
0.0002664 -0.003729 and 0.0026¢- 0.01864, respectively (figure3). The beer’s lawhgyed in this rang

3697



Jeena Harjitet al

J. Chem. Pharm. Res,, 2012, 4(7):3695-3702

—

Ahzomance

——-PBHA Camplex
——#—=N-PCIPEHA Complex
- M-PCIFCHA Complex

I} i 1
015 02 035
Concentration of nitrde in pg2&ml —->

D3 035 04 045

Fig.2: Calibration plot for N-PBHA, N-PCIPBHA and N-PCIPCHA complexes

b) Effect of reagent concentration

0.5

Optimal concentration of hydroxamic acids were stigated by varying the amount of hydroxamic acided as
reagent.To a series of 1 ml of nitrite standarditsarh, varying concentration of hydroxamic acidéusons were
added and mixed. It was observed that by increabimgoncentration of hydroxamic acid absorbanceeases and
with 3 ml of 0.0001% hydroxamic acid solutions @aches maximum absorption. Then it decreases yapidl
Therefore 3 ml of 0.0001% concentration of hydroiaatid solution was selected for all experiments.
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c) Effect of pH
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Fig.3: Effect of reagent concentration on absor bance of complexes

In order to obtain the optimum condition for thaedenination of nitrite, absorbance was measurdtieapH range
1.0 -10.0 (figure 2). It was observed that the dmoce increased upto 4.0 pH then it started dsicigarl herefore,
pH 4.0 was used further for all experiments. Thiegheination was done by using n-hexane as a medium.
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Fig. 4: Effect of pH on absor bance of complex

d) Effect of different solvent

Different organic solvents like ethanol, n-butandiethyl ether ethyl, methyl ketone, ethyl acetatieloroform,
toluene, n- hexane and carbon tetrachloride weed f determination. n- hexane was found to betrsoitable
solvent as it gave better and quick phase separatterefore, n- hexane was selected.

€) Effect of temperature and stability

The effect of temperature on colour stability abdabance of the complex was studied over the ¢espre range

of 1°C — 50C. It was observed that at room temperaturé@26omplex gives maximum and stable absorption. On
increasing the temperature of reaction, stabilitst absorbance of the complex decreases. Therefbexperiments
were performed at the room temperature.
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Fig. 5: Effect of temperature on absor bance of complex

f) Effect of diverseions

The effect of  various non-target species on the erdenation of nitrite was
investigated. The tolerance limit of interferingespes were established at those concentrationsdihatot
cause more than * 5% error in absorbance valuedrite. The studies revealed that Ce(lafyd Hg(ll) showed
severe interference. However, the tolerance levkthese ions armcreased by the addition of 1ml of 3% EDTA.
The results are given in Table 1.
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Applications
In order to evaluate the analytical applicability the method, the procedure established was usedhto
determination of nitrite in water, soil and biologi samples.

Analysis of water samples

For analysis of real sample some pretreatmentdsgsary. All suspended particles should be rembyeslitable
procedures. For waste water sample, precentrifugatas used. For tap water analysis, chlorine Wwsasramoved
to prevent oxidation of nitrite. The samples weamsferred in 25 ml calibration flask and 0.5 ml afol L™ NaOH

and 1 ml of 3% EDTA solution was added and aboeeguiure was applied. The results (Table 2) agresidwith

those given by the standard method[31].

Table 1. Effect of diverseionson the determination of nitriteusing N-PBHA, N-PCIPBHA and N-PCIPCHA asreagents

. . Tolerance limit (ppm)

SNo. | Diverse ions— s A TN _PCIPBHA | N-PCIPCHA
1 AP 300 290 285
2 B&" 215 212 205
3 c&’ 500 498 480
4 Cd* 205 195 190
5 Ccd'* 28 25 23
6 CHCOO >2025 >2020 >2000
7 citrate 810 800 790
8 CUf* 35 30 28
9 Fe™* 30 25 20
10 Hg™* 28 24 25
11 K >2030 >2020 >2000
12 Mg 510 505 495
13 Mr?* 515 505 502
14 Md™* 35 28 25
15 N& >2030 >2022 >2015
16 oxalate 798 795 780
17 S 22 20 19
18 PB* 29 25 26
19 tartarate 795 796 785

* Masked by EDTA

Analysis of soil sample
Soil sample from manured garden was collectedofithis soil was dried at 58 in an oven for 12-16 hours. The

dried sample was dissolved in water, shaken thdrgwand filtered. The filtrate was subjected to tedungation for
about 15 min. The supernatant liquid was takenraedtioned procedure was applied.

Analysis of biological sample

The proposed method was applied successfully ®d#termination of nitrite in urine sample. Theonries are
close to 100% which indicates that the proposedhatkis effective for the determination of nitritethe sample.
The results of above analyses are given in Table 2.

Table 2. Determination of nitritein water, soil and biological samples

_ Nitrite found(pg) % of Recovery
Samples Nitrite added Present Reported method[31- Present Reported method[31-
(9) method 32%] method 32%]
Polluted water 0.00 1.20 1.09 | e e
(2 ml) 0.50 1.69 0.48 98.0 96.0
Tap water 0.00 0.90 078 | e | mmmmees
(Iml) 0.80 1.69 0.79 99.4 98.8
Soil (4g) 0.00 0.85 080 | e | e
1.00 1.84 0.99 99.4 99.2
0.00 1.85+0.05 178+0.05* | = - | -
Urine 0.22 2.04 +£0.02 1.99 +0.03* 98.0 95.0
0.44 2.28 +0.05 2.24 +0.08* 99.5 104.0
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Table 3. Comparison of proposed method with other methods

S.
No Reagents[Ref] Range(ppm) Amax Remark
1 Sulphanilic acid + naphthylamine[23,24] 0.05-1.20 520 Cu?, Fe? and strong oxidants interfere
2 4-aminobenzoic acid[25] 0.1-1.3 519 Less serssitiv
3 | p-rosaniline+NEDA[26] 0.08-0.72 565 FeCr®and Sseverely interfere
4 o—nltroanlI!ne+;—am|nonaphthalene— 0.08-0.68 545 Less sensitive
2-sulphonic acid[27]
5 Benzidine+Orcinol[28] 0.004-0.48 460 Less sewsiti
6 p-aminophenyl-mercapto acetic acid[29] 0.1-1.6 549 S and SK interfere
7 p- Nitroaniline+phloraoglucinol[30] 0.004-0.04 2| Cu?and F& interfere above 75 ppm
8 Leucocrystal violet(LCV)[31] 0.00025-0.0025 590 erSitive, rapid,extractive method
Nitrite -N-PBHA 0.000266 - 0.00293 | 522 . . i . |
9 | Nitrite-N-PCIPBHA 0.000266 - 0.00372 | 517 ;‘gﬁ(')ed rapid, sensitive, less tedious and st3
Nitrite-N-PCIPCHA 0.00266 - 0.0186 506

A spectrophotometric method was developed for egton of nitrite. All the hydroxamic acids were sassfully
used for quantitative determination of nitrite &t $#.0. Since the reaction time is very less, théhoais very quick.
The colour developed is very stable. The methodrsf§imple and rapid determination of nitrite intevasoil and

biological samples.

CONCLUSION

ble

The solution of reagent made in organic solverery stable and can be used for more than a yéarmiethod has

ben compaired with other previously reported methable 3.The results show that with the increassulwstitution
in hydroxamic acid, the sensitivity of method deses. Thus, the determination of nitrite with therept

hydroxamic acid, N-PBHA is most sensitive amongttiidroxamic acids.
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