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ABSTRACT

The study aimed to determine the sensitivity of urine on different surfaces at varied 
temperatures�using�presumptive�and�con𿿿rmatory� tests.�Presumptive� tests,� like�
odour tests and microscopic inspection, are used to detect the presence of urine. 
Con𿿿rmatory�test,�like�Urea�nitrate�Test�and�Creatinine�Test,�are�used�to�detect�the�
presence of urine. Samples of a range of surfaces, such as walls, plywood, cloth, 
and marble tile, were taken, and analysed at intervals between Day 1 and Day 28. 
Urine’s ability to persist and be detected over time on various surfaces is meant to 
be�established,�providing�important�information�for�forensic�analysis.�The�𿿿ndings�
of� the� study� demonstrated� that� temperature� Áuctuations� signi𿿿cantly� affected�
sensitivity. Moderate temperatures (15°C to 25°C) while at Extreme temperatures, 
particularly at 40°C to 10°C, the sensitivity was marginally decreased.
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INTRODUCTION
Urine� is� an� essential� biological� Áuid� for�
forensic analysis under both long-and short-
wave uv radiation a urine stain may appear 

brilliant pale yellow or pale blue by heating a 
little sample of the stain in a test tube one may 
detect the unique scent of urine the two main 
components of urine are creatinine and urea to 
con𿿿rm�that�urine�exists�tests�are�conducted�in�
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inspection�crew�skill�requirements.�The�bene𿿿ts�
of dry urine chemical analysis and detection 
include quick and easy procedures, as well as 
the need for very little Urine to produce a 
variety of experimental data. Its drawbacks 
include a high degree of unpredictability, a 
large number of influencing variables, and a 
higher frequency of false positives and false 
negatives.6

MATERIALS AND METHODS
Reagents: Picric acid, Sodium hydroxide 

solution, Alkaline picrate solution (prepared 
by mixing picric acid and sodium hydroxide 
solutions), Concentrated nitric acid (HNO3), 
Distilled water.

Equipment’s – Test tubes, Droppers, Gloves, 
Safety Googles, Lab Coat, Compound 
Microscope, Cover Slips, Filter Paper, Cotton 
swabs, etc.

Biological Sample: Urine
Sample Collection: The urine sample was 

collected from a healthy male age 24yrs old. 
Consent hadbeen taken.

Procedure: The Urine was applied to various 
surfaces with the help of a dropper and the 
sample was kept for 28 days. The dried Urine 
stains was moistened with saline water on 
different days i.e. Day 1, Day 2, Day 3, Day 4, 
 Day 5, Day 6, Day 7, Day 14, Day 21 and Day 
28 and the sample was collected from the 
surface with the help of cotton swabs and 
both Presumptive tests and confirmatory 
were done.

Four surfaces were taken that were 
commonly found at the crime scenes i.e. Marble 
Tile, Wall, Ply-Wood and Cloth.All surfaces 
were inoculated with Urine samples and 
were placed inside a room and were marked 
according to time interval ranging from day 1 
to�day�28�as�shown�in�𿿿gure�1forty�drops�were�
inoculated on all surfaces for presumptive and 
con𿿿rmatory�tests.

Presumptive Test
Microscopic Analysis: 
Sample Collection:
A fresh, midstream urine sample was 

collected. in a clean, dry container.Mix 
the sample well to ensure a representative 
sample.

both of these components urine nitrate crystal 
and creatinine tests are used in this testing 
urine is another essential piece of evidence 
for forensic toxicological studies almost all 
dangerous substances or their metabolites may 
be evaluated in urine samples using a range 
of analytical methods forensic scientists are 
occasionally asked to ascertain whether urine is 
present in a case involving harassment murder 
or rape urine has become an essential source of 
forensic evidence in cases ranging from drug-
facilitated sexual assaults to workplace drug 
tests and drunk driving its ability to provide 
information on drug and alcohol use as well 
as exposure to dangerous substances using 
non-invasive data collection methods accounts 
for� its� signi𿿿cance� urine� can� detect� a� wider�
spectrum of substances than blood can making 
it particularly useful for detecting drug use 
that may have occurred days or even weeks 
before to testing numerous testing methods 
are utilized in forensic analysis precise 
methods such as liquid chromatography-mass 
spectrometry LC-MS or gas chromatography-
mass spectrometry gc-ms are used to validate 
data while rapid immunoassays are used for 
presumptive results urinalysis is one of the 
easiest and most useful screening methods 
urine analysis requires some effort and 
expertise.1

The absence of species and physiological 
origin� speci𿿿city� in� traditional� urine�
component� identi𿿿cation� techniques� is� the�
root cause of many of their shortcomings. 
Determining a suitable threshold of sensitivity 
is�also�troublesome�due�to�the�lack�of�speci𿿿city,�
as all the urinary components tested for are 
not particular to urine and can be present in 
varying�quantities�in�other�bodily�Áuids�from�
many different species.2,3,4

Reagents for colorimetric spot tests are widely 
employed in tests to detect the presence of 
toxins or drugs in urine inferentially. Although 
it is common for people to falsify or modify 
urine samples in order to pass a screening test, 
there are serious legal repercussions associated 
with both of these actions.5 Urine analyser 
detection, dry chemical urine detection, and 
microscopy are clinically used methods for 
detecting� Urine.� Microscopy� has� the� bene𿿿t�
of having a relatively high detection accuracy, 
but it also has drawbacks, including a lengthy 
detection� time,� poorer� labour� ef𿿿ciency,� and�
relatively high operating technology and 
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Figure 1: Inoculated samples
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Microscopic Examination:
Midstream urine sample was collected at a 

clean dry container and mixed well,then one 
drop of the sample was added on glass slide 
with a coverslip avoiding air bubbles and 
switch to 40x for detail observations.

Con𿿿rmatory�Test:
Creatinine Test
Jaffe’s colour test was another name for 

this examination. In this test, creatinine 
was converted to creatinine picrate under 
alkaline conditions using picric acid. The 
blank sample and the stained substance 
were removed. One drop of picric acid was 

added to both samples. The stain was treated 
with a 5% solution of sodium hydroxide and 
then the change in colour was observed. The 
stained sample changed from red to brown, 
while the blank sample turned yellow. The 
crystal’s colour shifted from red to brown, 
indicating the presence of creatinine in the 
urine sample.26

Test for Urea Nitrate 
Urea and nitric acid were mixed, urea nitrate 

was created instantaneously. The crystal test 
results indicated the presence of urea in the 
material. A sample drop was placed onto a 
glass slide, followed by the addition of two 
to three drops of concentrated nitric acid. 
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OverÁow� was� prevented,� and� the� slide� was�
covered with a coverslip. The slide was then 
examined using a microscope.26

RESULTS AND DISCUSSION

 
Figure 2: Positive Urea Nitrate Test (Rhombohedral stacked crystals)

Figure 3: Negative Urea Nitrate Test

Table 1: Result of Presumptive Test

Surfaces Duration 
in Hours

Marble 
Tile

Ply-
Wood Wall Cloth

12 hrs + + + +
24 hrs + + - +
36 hrs + + - +
48 hrs + - - +
60 hrs + - - +
72 hrs + - - +
84 hrs + - - +
96 hrs + - - +
108 hrs + - - +
120 hrs + - - +
132 hrs + - - +
144 hrs + - - +
156hrs + - - +

Surfaces Duration 
in Hours

Marble 
Tile

Ply-
Wood Wall Cloth

168 hrs + - - +
Day 14 + - - +

Day 21 + - - +
Day 28 + - - +

Table 2: Confirmatory Test for Urine Sample (Creatinine Test)

Surface Duration 
in Hours

Marble 
Tile

Ply-
Wood

Wall Cloth

12 hrs + + + +

24 hrs + + - +

36 hrs + + - +

48 hrs + - - +

60 hrs + - - +

72 hrs + - - +

84 hrs + - - +

96 hrs + - - +

108 hrs + - - +

120 hrs + - - +

132 hrs + - - +

144 hrs + - - +

156 hrs + - - +

168 hrs + - - +

Day 14 + - - +

Day 21 + - - +

Day 28 + - - +

Table 3: Confirmatory Test for Urine Sample (Urea Nitrate Test)

Surface Duration 
in Hours

Marble 
Tile

Ply-
Wood

Wall Cloth

12 hrs + + + +
24 hrs + + - +
36 hrs + + - +

48 hrs + - - +
60 hrs + - - +

72 hrs + - - +
84 hrs + - - +

96 hrs + - - +
108 hrs + - - +

120 hrs + - - +
132 hrs + - - +
144 hrs + - - +

156 hrs + - - +
168 hrs + - - +

Day 14 + - - +
Day 21 + - - +

Day 28 + - - +
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The results of the presumptive test for urine 
on various surfaces are presented in Table 1. At 
the 12th and 24th hours (First Day), all surfaces 
were evaluated, and positive detection of urine 
was observed on all surfaces. At the 36th and 
48th hours (Second Day), positive detection of 
urine was observed on all surfaces except the 
wall, indicating a negative result for urine on 
the wall. At the 60th and 72nd hours (Third 
Day), positive detection of urine was observed 
on Marble Tile and Cloth, while negative results 
were obtained for Wall and Ply-Wood. This 
pattern continued at the 84th and 96th hours 
(Fourth Day), 108th and 120th hours (Fifth 
Day), 132nd and 144th hours (Sixth Day), and 
156th and 168th hours (Seventh Day), where 
positive detection was consistently observed 
on Marble Tile and Cloth, with negative results 
for Wall and Ply-Wood. By Day 14, Day 24, 
and Day 28, the positive detection of urine 
remained on Marble Tile and Cloth, while 
negative results continued to be observed for 
Wall and Ply-Wood.
The� results� of� the� con𿿿rmatory� test� for�

urine (Creatinine Test) are detailed in Table 2. 
At the 12th and 24th hours (First Day), urine 
samples were evaluated on all four surfaces, 
and positive detection of urine was observed 
across all surfaces. At the 36th and 48th hours 
(Second Day), positive detection was observed 
on all surfaces except the wall, indicating a 
negative result for urine on the wall. At the 60th 
and 72nd hours (Third Day), positive detection 
was observed on Marble Tile and Cloth, while 
negative results were obtained for Wall and 
Ply-Wood. This pattern was consistently 
observed at the 84th and 96th hours (Fourth 
Day), 108th and 120th hours (Fifth Day), 
132nd and 144th hours (Sixth Day), and 
156th and 168th hours (Seventh Day), where 
positive detection was observed on Marble 
Tile and Cloth, with negative results for Wall 
and Ply-Wood. By Day 14, Day 24, and Day 
28, the positive detection of urine remained 
on Marble Tile and Cloth, while negative 
results continued to be observed for Wall and  
Ply-Wood.

The results of the con𿿿rmatory�test�for�urine�
(Urea Nitrate Test) are detailed in Table 3. 
At the 12th and 24th hours (First Day), urine 
samples were evaluated on all four surfaces, 
and positive detection of urine was observed 
across all surfaces. At the 36th and 48th hours 
(Second Day), positive detection was observed 

on all surfaces except the wall, indicating a 
negative result for urine on the wall. At the 60th 
and 72nd hours (Third Day), positive detection 
was observed on Marble Tile and Cloth, while 
negative results were obtained for Wall and 
Ply-Wood. This pattern was consistently 
observed at the 84th and 96th hours (Fourth 
Day), 108th and 120th hours (Fifth Day), 
132nd and 144th hours (Sixth Day), and 
156th and 168th hours (Seventh Day), where 
positive detection was observed on Marble 
Tile and Cloth, with negative results for Wall 
and Ply-Wood. By Day 14, Day 24, and Day 
28, the positive detection of urine remained 
on Marble Tile and Cloth, while negative 
results continued to be observed for Wall and  
Ply-Wood.

CONCLUSION
By analyzing urine sensitivity over a range 

of surfaces and time intervals at regulated 
temperatures, as well as the validity of both 
presumptive�and�con𿿿rmatory�tests� for�urine�
sample detection, present study successfully 
met its objectives. The results show notable 
differences in urine’s detectability and 
persistence over time on various surfaces. 
The test results were positive till 28 days in 
Marble Tile and Cloth whereas it showed 
negative results on Wall and Plywood were. 
The� signi𿿿cance� of� considering� surface� type�
and temporal aspects in urine-related forensic 
investigations�is�underscored�by�our�𿿿ndings,�
underscoring the need to optimize forensic 
processes and enhance the precision of criminal 
investigations.
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