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ABSTRACT

The objective of the present works is to quantitheeamount of Urea in Urine by using FT-IR Spestapy. The
normal urine collected from the healthy male vohenms, different concentrations in the range of 125, 5 and
10pg/mLwere prepared by adding Urea. Then FT-IR spectraewecorded at the region 1500 -700&EmThe
overall spectra of urine samples are dominated t®@auThe spectra reveals that the primary peak4fi0gn and

a secondary peak at 1641¢nt is due to presence of urea. A graph betweereoimation of urea and intensity of
absorption shows a linear relationship. There isimrrease in the intensity of absorption at wavenbar 1641cmy
This further confirms the specific peak for Urea
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INTRODUCTION

A normal adult male subject has a GFR of approx@gat25 mL/min. About 180 L of fluid per day ardtdred
through the kidneys. In spite of this large filtoat volume, the average urine volume is 1-1.5 L.t&J99% of the
fluid volume filtered at the glomerulus is reabsstbThe driving force for filtration through the glonudus is the
hydrostatic pressure of the blood flowing in theittaries. Out of the 25% of cardiac output or litPes of
blood/min that goes to the kidneys via renal artenfy 10% or 120 to 130 ml/min is filtered throutjte glomeruli,
the rate being called as the glomerular filtratiate (GFR). Though some 180 litres of protein aet free
ultrafiltrate pass through the glomeruli each dawgly about 1.5 litres is excreted as urine, theaieder being
reabsorbed from the tubules. Besides fluid reguiiatine kidney also regulates the retention oregiam of various
solutes and electrolytes (). With the exceptiompiteins and protein-bound substances, most sn@éaules are
filtered through the glomerulus from the plasmae Titirate contains some ions, glucose, and esslemtirients as
well as waste products, such as urea, phosphdtateswand other substances. The essential nwgream water are
reabsorbed at various sites, including the proxitddule, loops of Henle, and distal tubules. Bothive
reabsorption and secretion mechanisms are involMeel.urine volume is reduced, and the urine gelyecahtains
a high concentration of metabolic wastes and ekteic.

The glomerulus filtrate from the Bowman'’s capsudatains waste products like urea, electrolytespanacids and
glucose. The urine urea nitrogen is a measureatéjor breakdown in the body. Besides waste nitragerner, the
urea also play an important role in the counteresurexchange system at loop of henle of the nehtteat allows
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the re absorption of critical ions and water frdre excreted urine. Urea is reabsorbed at the t¢iolgeduct of the
nephron, but some amount flows back in to the atingriimb of loop of henle through the collectingadl and then
in to the urine. This process is controlled by ABhRtl allows the body to create hyper osmatic urihielwhas large
concentration of dissolved substance than the bppasina. The amount of urea in urine ranges fro23.§m/24
hour collections. For normal human being it is fréthto 100 mg/dl in random collection. The urineainitrogen
test is performed to measure protein breakdowrhénliody to find the protein intake and also find #idney
function. The low level of urea excretion by kidniegicates the kidney problem and malnutrition. Ehevated
value of urea is an indication of too much protietiake and protein breakdown. Urea is also measuaréte blood
as Blood Urea Nitrogen (BUN) test. The increasddevaf BUN is called uremia occurs in both acutd ahronic
renal failure, congestive heart failure, where ¢hexist a faulty urine formation and excretion. \¢hthere is low
urea in the urine and large BUN.

Spectroscopy is the interaction of matter and edezagnetic radiation which falls on it and as wasl with the
particle radiation. The spectroscopy is the measant of absorption, scattering and emission ofteatagnetic
radiations by atoms or molecules. When atoms oreocuteés absorb the electromagnetic energy then dhey
transferred to higher energy levels. The electamespromoted to higher orbital by visible or ulialet radiations,
vibrations are excited by infrared radiation antgtions are excited by microwaves.

The FT-IR in tissue diagnostics, the investigatdiody fluids has been gaining importance. The-#idregion is
very useful in the identification of disease pattewsing the FT-IR spectrum of human urine. HentdRF
technique is employed in the present work to amalye urea from the chemical compositions of uand to
guantitative the urea at different temperatures.

MATERIALS AND METHODS

Materials and Methods

The urine samples were collected from a healthyenalthe age group of 28-35years and treated witma lbf
research grade (Sd fine chem., Mumbai,India) incthrecentrations range of 1.25, 2.5, 5 anqugfnL. The FT-IR
spectra were recorded with Thermo Nicolet Nexus. @#& table top Thermo Nicolet Nexus 670 calibraged
checked with polysterene film. The sample filledtive liquid cell of 1mm thickness with a micro syge. The
liquid cell was placed in the sample compartmehte Tesolution was kept at 4¢nand scanning time was fixed at
38Sec. A total number of 32 scans were carriecbnutach sample. The scanning range fixed from 40800cnt
for each sample. And also the ranges 2000-1400b400—600cri and 1200—-1000cthwere carried out.

f ORMAL
0.35

/346181

Absorbance

= ~
] \ & |
0.15 \ 3 )
0.10 \ \ E
0.05 \ /o g R
0.00 % —— e _ N

4000 3500 3000 2500 2000 1500 771 000 50r

91
www.scholarsresearchlibrary.com



Syed Ismail Ahmadet al Der Pharma Chemica, 2014, 6 (1):90-96

»
/y INORMAL
0.07 -

0.06

0.05

0.04

Absorbance

0.03

0 T O T 0 T N YT

/1399.96

1500 1400 1300 1200 1100 1000 900 800
Wavenumbers (cm-1)

Fig 1(a) and 1(b) the FT-IR spectra of normal urinein Mid-IR region and 1500-700 cnt

The vibration spectra occur in infra red region.aN'tinfrared radiations of some frequency falls ararules; the
molecules absorbs energy and get excited to higheational levels. The molecules absorb a quantfiranergy
give rise to characteristic based of the molecfrtes 50 to 12000 cfh It is generally subdivided into three regions.
Far IR 400 — 50 cfy mid IR 4000 to 400 cih and near IR 12,500 to 4000 ¢niThe mid IR region is the most
commonly used for standard research investigatibigs1(a) and 1(b) shows the FT-IR spectra of nbumiae in
Mid-IR region and 1500-700cMmrespectively. Table 1 gives the wave numbers asigaed functional groups
obtained from standard FT-IR spectral library.

Fig 2(a) & 2(b) gives the FT-IR spectra of urinelad with urea at concentrations 1.25 pg/mL in thé-NR region
and 1500-700 cthas sample code UUA4. Fig 3 (a) to Fig 3 (c) presthre FT-IR spectra in Mid-IR region for urine
with added urea at concentrations levels 2.5.ugfnltg/mL and 10 pg/mL respectively. The intensityhe peak
existing at 1641 cmis increasing as the concentration of urea inceedls peak is more specific to urea. Table -1
describes the wave number and assigned functionabg for FT-IR spectra of normal urine. Table-presents
Wave number and assigned functional group for nburiae added with Urealable - 3 shows the intensity of
absorption and concentration of urea added to ¢thmal urine. Fig 4 shows the increase in the altgor@t wave
number 1640 cihwith the increase of urea concentration.
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Fig 2(a) and Fig 2(b) FT-IR spectra of urine addeavith urea at concentrations 1.25 pug/mL in the MidiR region and 2000-800 cri

Table 1: Observed Absorption Frequency in the regio of 400 — 4000 cm and functional group for normal urine

Wave ngmber Functional Group
(cm?)
3461 H,O or NH
1641 Amide |. the C=N stretching absorption formpbain compound, helical structure -NH
591 Strong C-H deformation , alkynes
1458 CH,, CH; bending modes,(N=0) symmetrical deformation.
1084 Very Weak, Sugar ring vibration
139¢ Lactate, carboxylic acids and derivatiy

Table 2: Observed Absorption Frequency in the regio of 400 — 4000 cr and functional group for normal urine added with Urea

Wave number

(cm?) Functional Group

3456 — 3465 KD-H or N-H

1630 — 1667 Urea, (strong) Amide | Amide I. theNCstretching absorption for open chain compounticélestructure —Nk due to urea

1457 - 1460 CH,, CH; bending modes:(N=0) symmetrical deformation.

140( CH,, CH; bending modes of lipids. C=0 symnic stretching vibration of CO'.
1160 C — O stretching of protein, glycogen and 6-€Carbohydrates
588 - 520 S —S disulphide
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Fig 3(a) , 3(b) and Fig 3(c) FT-IR spectra in Mid R region for urine added with urea at concentratiors 2.5, 5 and 10 pg/mL

Table 3: Intensity of absorption at wave numbers fourine added with urea at different concentrations

Sl.No | Concentration Wave number (cm?)
of urea
Normal 0 3461(0.323) 1641(0.133) 591(0.0854)8[@80072) 1084(0.0068) 1399(0.0052)
uu4 1.25 ug/ml | 1630 (0.151) 1463 (0.110) 3456 (0.102) 1631 (0.06EY (0.0649) 1463 (0.0224) 1162 (0.0166) 140215
UU3 2.5 ug/ml | 3464 (0.403) 1667(0.323) 1462 (0.149) 720 (0.10BAL(0.102
uu2 5 pg/mL 1673 (0.203) 1628 (0.217) 3465 (0.1BG58 (0.0947) 588 (0.0944) 524 (0.0918)1163 (0.p388
UU1 10 pg/mL | 3458 (0.422) 1666 (0.303) 588 (0.14&0 (0.0971) 1163 (0.0339)

Table — 4 Concentration of Urea VS Absorbaces

Concentration of urea | Absorbaces (hm)
(Normal urine) 0 pg/mL| 0.133
1.25 pg/mL 0.151

2.5 pg/ml 0.18!

5 pg/mL 0.217

10 pg/mL 0.303
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Fig: 4 Graph between intensity of absorbance of Ugeand concentration
RESULTS AND DISCUSSION

The great advantage of FT-IR spectroscopy is hagtsibility that permits the determination of mamynponents,
even in very small amount. The IR spectrum is kéinger print’ of a haad of the molecular spacieaking up of
the sample. The intensities of IR spectra providanttative information while the absorption pazis reveal
gualitative characteristics about the nature ofngbal bonds, their structure and their moleculaviemment.
Specifically vibrations that have been previoustgd in the study of lipids are the &$tretching (2850 and 2920
cm?) bending or scissoring (1450-1480 trand wagging (1180-1350 éhmodes, the lipid finger print region
containing phosphate and diester stretch modes0¢1880 crit), and the C=0 stretching (1700-1750 Ym
vibrations". The important absorption bands arise from NH, @6 and X-O bonds found in urea, carbohydrates,
proteins, lipids and nucleic aclls The frequency, intensity and width of the patécwibration IR spectral bands
are extremely sensitive. The conformational charees$ chemical vibrations in lipids, carbohydratessa and
proteins. In the present study urea was estimated the urine sample by FT-IR Spectrosdty

It can be seen that an overall appearance of wspeetrum is dominated by urea, not surprisinglyuesa
concentration is expected to be much higher thgnosimer urinary constituent in normal urine. Thesmimtense
bands for urea are 3400 and peaks between 164@#t628nd most intense absorption band in proteinsés th
amide-l peak, which is observed at 1652'crAmide—I is mainly associated both the C=0 and Gthetching
vibration and is also related to the backbone aonétion™®. The next major absorption band is the amide-lI
that derives largely from the in plane N-H bendiagd the C-N and C-C stretching vibrations. Thesgné study
has demonstrated that FT-IR spectrometry is a Ussflfor determining concentration of multipleolnolecules in
micro samples of urine and the peak at 1641 can be assigned to UF4.

CONCLUSION

Application of FT-IR spectroscopic for the study tbe analysis of Urea in urine. The spectra rev¢iaht the
primary peak at 3400chmand a secondary peak at 164%crit is due to presence of urea. A graph between
concentration of urea and intensity of absorptibaves a linear relation. There is an increase initbensity of
absorption at wave number 1641trThis further confirms the specific peak for Urea.
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