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Abstract

Fingerprints are the friction ridges found on the fingers and palm of hands. These prints are considered the most valuable
evidence in the court of law as these ridges provide uniqueness to every individual. Powder dusting is one of the prevalent
approaches to developing fingerprints on various surfaces. This involves the application of finely formulated powders on the
fingermark impression using a camel hair brush. In this article, we have used organic household waste materials like rose and
hibiscus petals for developing the powders used in latent fingerprints development. The particle of powder gets adhered to sweat
and moisture deposited on the surface of fingers, palm, and sole, which provide effective visualization and give the fingerprint
details (minutiae). Finally, the formulation of the powder sticks to the ridges, and the excess powder is blown away. The pow-
der is multicolored in this case, the patterns are apparent, resulting in an exceptional outcome. The objective of the study is to
provide a replacement to the conventional, expensive and toxic laboratory powders. These organic powders are easily available,
eco-friendly, cost-effective and non-toxic approach for latent fingerprint development and is a reliable technique to use at crime
scene and future use.
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Introduction over by the friction ridges of human finger the sur-
face contains a complex mixture of secretions from
eccrine, sweat glands, apocrine and sebaceous glands

and also other environmental contamination. The

Fingerprints are the friction skin ridges found on
the finger palm and soles of foot. They are unique and

identifying features of human beings (Bleay, Croxton,
De Puit, 2018; Han, Ryu, Moon, Kim, Choi, 2005;
Moenssens, 1971). Being unique, permanent, univer-
sally accepted, they are used for civil and criminal in-
vestigation for identifying individuality of an individ-
ual human being (Sankhla, 2018; Yamashita, French,
2010). These marks can be remorselessly and help to
link a suspect to a crime and crime scene. Latent fin-
gerprint can be defined as the invisible impression left

sweat comprises of 99% water, 0.12% organic matter,
0.52% sodium chloride, 0.12% urea, 0.02% calcium
phosphate, 0.01% magnesium phosphate, 0.06% sul-
phates and 0.01% potassium carbonate (Lee, Gaens-
slen, 2001; Thomas, 1978). The eccrine composition
is of amino acids, chlorine, proteins, lactic acid, urea,
sugars, and uric acid whereas the oil gland comprises
of glyceride’s fatty acids, squalene, sterols and wax es-
ters (Kuno, Yamada, Ohara, 1962; Nagar et al., 2022).
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There are various methods for the visualization of la-
tent fingerprints such as chemical, optical and powder
method (Ferreira, Paula, Okuma, Costa, 2016). In the
optical method, an electromagnetic radiation is used
to visualize the fingerprint. The chemical method uses
certain chemicals that change color when they react
to a specific component of sweat. While choosing the
powder, many physical factors affect the powder to
be used such as color, condition and texture are some
of the factors responsible for the selection of powder.
The powder method is a simple, quick and effective
way of developing fingerprint on non-porous and dry
surfaces. The powder method starts with the applica-
tion of fine fingerprint development powder or mix-
ture (Abebe, Murthy, Amare Zereffa, Dessie, 2020;
Aseri et al., 2022; Bumbrah, 2017). The fingerprint
development powder adhere mechanically to the se-
cretions of the various glands on the fingerprint and
fingerprint marks, then the excessive powder should
be removed (Han et al., 2004; Lohar et al., 2022; Shah,
2013). The size and shape of the powder particle plays
an important role in determining the adhering capacity
of powder. Generally, powder with larger size adhere
less and smaller size power adhere easily and more
efficiently (Bumbrah, Sodhi, Kaur, 2019; Pounds,
1988; Wood, James, 2009). While traditional powders
are very useful for developing fingerprints, they also
have certain disadvantages, including low resolution,
poor sensitivity and selectivity, and toxicity (Allman,
1991; Sodhi, Kaur, 2001). Powders which include lots
of chemicals have dangerous and carcinogenic effects
on the user, so they should be disposed of. In recent
years, materials like rose and hibiscus petal powder
have been utilized because they are inexpensive, have
good adhesion, and are non-toxic (Kumari, Kaur,
Garg, 2011; Mong, Petersen, Clauss, 1999; Sankhla,
Kumar, 2019). These powders are easily available,
non-toxic, inexpensive, and very effective to over-
come the harmful and carcinogenic disadvantage of
conventional chemical powder (Cole, 2004). We have
used different powders made from waste materials to
develop latent fingerprint. This study has been con-
ducted on the development of latent fingerprint using
rose (Rosa rubiginosa) and hibiscus (Hibiscus syria-
cus) on various surfaces such as porous and nonporous
surfaces. Research in this field can be useful for the
forensic science community.

Material and methodology

This research was carried out in Jaipur, India. Dur-
ing the month of February, the humidity level averages

47%. We have chosen healthy adult individuals (of age
group 18-28 years) who were free of disease. They
were given information regarding the study’s nature,
purpose and methodology. To eliminate the risk of
contamination by any dust, soil or any other contami-
nant, the participants were instructed to wash and dry
their hands thoroughly. Sweating can be achieved by
pressing palm in a closed position for around 2 min-
utes. The 2 contributors were then instructed to hold/
touch the 10 substrates, like aluminum foil, glass slide,
marble, plastic, etc., as they would in their daily lives,
leaving their fingerprints on them. Before applying
latent finger marks, the substrate was cleansed with
an acetone-soaked swab and dried. The surfaces were
chosen based on their accessibility and likelihood of
containing evidence at the crime scene. We picked up
shed-off flower petals and then sun dried them. The
petals were then crushed into fine powder particles us-
ing mortar pestle. The powdering procedure was used,
with the hibiscus and rose petals powders being scat-
tered over the surface containing the latent fingerprints
using a suitable (soft camel hair) brush. To obtain clear
prints, excess powder was removed with delicate tap-
ping and a moderate brush stroke. Hand gloves and
face masks were worn as a preventative measure (to
be) habitually followed in forensic practice. The donor
was not allowed to eat food or come into contact with
any chemicals for last 20 minutes before delivering the
samples, normal pressure was applied while provid-
ing the prints. The powder formulation was then used
to develop the latent fingermarks using a camel hair-
brush. A scale was placed beside the produced print
and taken with a Nikon B700 at a correct angle. On the
contrasting surface, the prints are easily seen. Finger-
prints were obtained from a variety of non-porous and
porous surfaces, including white sheet, wooden sur-
face, glass, aluminum foil, etc. The fingerprints pro-
duced with the hibiscus and rose petal powder were
preserved for additional study and analysis. Finger-
prints were photographed on a variety of porous and
non-porous surfaces, and the clarity of the prints on
each surface was compared using a magnifying glass.

Collection and development of latent
fingermarks

Latent fingerprints were developed on various po-
rous and non-porous surfaces. For the development of
latent fingerprints an individual was selected for the
sampling of latent fingerprints and he/she was asked
to clean their hand or washed properly by using hand
sanitizer or any soap after that dry their hands and wait
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for the oil and sweat residue by rubbing or by touch-
ing, pressing them tightly on the surface where the
sweat was present such as the forehead, palm, hair and
the skin surface near the nose from where the sweat
get deposited on the fingertip. Because of this, a sin-
gle fingertip or hand may acquire a combination of
eccrine and sebaceous sweat residue. After the clear-
ance of the hand, the surfaces on which the prints were
supposed to be developed were cleaned by using ace-
tone and then dried properly in order to prevent latent
fingerprints from destruction. Next, the participant
was instructed to delicately press a fingertip against
various surfaces such as aluminum foil, glass, marble,
plastic, ceramic, steel, iron, and wooden surface. The
substrates were designated due to the possibility that
information would appear on the crime scene, in terms
of its accessibility, because these were the common
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surfaces that come in contact with the human hand
or fingertip in order to perform any activity. For the
development of latent fingerprints, the authors adopt-
ed the powder dusting approach. The powder dusting
method is one of the most common techniques for dis-
covering and collecting latent fingerprints. The proce-
dure was followed by using a camel hair brush, and the
fine powder of hibiscus and rose petal was applied for
the development of latent fingerprints on the various
surfaces. Then the clarity of fingerprints was checked
by using oblique light by observing the minutiae of
the fingerprints such as bifurcation, ridge island, delta,
loops, etc. Without recharging the content in between
deposits, a total of ten latent impressions were request-
ed from the donor. After the development of latent fin-
gerprints, photographs were taken in order to preserve
the latent fingermarks after blowing off the excess
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Fig. 1. Methodology of friction ridge analysis of fingerprints developed from rose and hibiscus petal powders.

Table 1
Fingermark clarity assessment scale
Clarity (%) Description
0-20 No specific prints are observed except outline.
20-40 Ridges are not identified clearly.
40-60 The three fundamental patterns are unable to categorized or nearly smudged.
60-80 Only a part of ridges is visible, clear identifiable ridges are seen and any one fundamental pattern can be
identifiable.
80—-100 Visibility of any of the three fundamental patterns. the minute details like bifurcation and final ridge are seen.
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powder from the surfaces. To examine how water in-
fluences the efficiency of produced fingerprints, more
latent fingerprints were collected in a similar manner.
The fingerprint impressions were developed on glass
and aluminum slides, which were then submerged in
water for a period of approximately 10 to 224 minutes
and left untouched. After the specified amount of time
previous to the formation, the material was taken out
and dried. Gloves were worn to prevent contamina-
tion and accidental fingerprint deposition. In the on-
going study, the powder composition was examined
for its ability to leave fingerprints on both porous and
non-porous dry surfaces. Hibiscus and rose petals
were used to develop the fingerprints.

Results and discussion

On several non-porous and porous substrate, in-
cluding glass, plastic, ceramic, marble, iron, wood
surface, white sheet, aluminum foil and black paper,
the results of latent fingerprint development employ-
ing two different powders, such as rose petals and hi-
biscus petals, are displayed. The process of creating

Plastic surface Aluminium surface

Iron surface

fingerprints is entirely physical and is dependent on
the powder’s capacity to attach to the fatty acids, tri-
glycerides, and perspiration content that are found on
the frictional ridges, fineness of powder and the sur-
face’s contrast. Hibiscus petals powder yields good
results for all surfaces with contrast backgrounds, but
images were not clearly visible on plastic non-porous
surface as shown in images, according to comparative
study of various surfaces with these powders. Hibiscus
petals powder produces excellent effects on all surfac-
es with a contrasted background, however the imag-
es on a plastic, nonporous surface was not as clearly
apparent as in the pictures. Similar to hibiscus petal
powder, rose powder produces good results on both
non-porous and porous surfaces, although the prints
created by rose powder were opaque on all surfaces
other than bright ones like glass and ceramic. The fric-
tion ridges may be seen clearly in the prints that have
been created. Although the powders made from rose
and hibiscus petals can be used to create latent finger-
prints because they are made from natural, non-toxic
household waste, they are also affordable and readi-
ly available. Additionally, the technique is quick and
simple to use for developing latent fingermarks.

White surface Black surface

Ceramic surface

Glass surface

Wooden surface

Marble surface Steel surface

Fig. 2. Visualization of fingermarks developed on 10 different surfaces using rose petals powder.

Problems of Forensic Sciences 2022, vol. 130, 131, 145-155



Comparative study of rose and hibiscus petals powders in latent friction ridge analysis 149

Plastic surface Aluminium surface Iron surface White surface Black surface

Glass surface  Ceramic surface  \Wooden surface Marble surface Steel surface

Fig. 3. Visualization of fingermarks developed on 10 different surfaces using hibiscus petals powder.

Table 2
Comparison study of fingerprints developed from rose and hibiscus petals on different surfaces
Surface Clarity Clarity (%) | Description for rose petals Description for hibiscus petals
(%) of rose | of hibiscus
petals petals
Iron 80-100 80-100 | It’s possible to see one of the three basic The core details and minor details, such as
patterns. The final ridge and smaller the bifurcation and final ridge, are seen for

features like the bifurcation are visible in one of the three basic patterns.
addition to the main elements.

Wooden 60-80 40-60 Some part of ridges is visible, clear The print is unable to categorize into the
identifiable ridges like bifurcation, bridges, | three fundamental patterns and is nearly
hook are seen and identification of loop blurred.
pattern (Fig. 2).

Ceramic 40-60 20-40 The print is unable to categorize into the Ridges are not identified clearly.
three fundamental patterns and is nearly
blurred.

Marble 60-80 40-60 A part of ridges is visible, clear identifiable | The print is unable to categorize into the
ridges are seen, loop and delta patterns can | three fundamental patterns and is nearly
be identified (Fig. 2). blurred.

Aluminum 60-80 40-60 Patterns ridges is visible, clear identifiable | The print is unable to categorize into the

foil ridges are seen, one of the fundamental three fundamental patterns and is nearly

patterns can be identified and the color of | blurred.
rose powder can be also seen (Fig. 2).

Black 20-40 40-60 Ridges are not identified clearly. The three fundamental patterns are unable
paper to categorized or nearly smudged.

Problems of Forensic Sciences 2022, vol. 130, 131, 145-155
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Surface Clarity Clarity (%) | Description for rose petals Description for hibiscus petals
(%) of rose | of hibiscus
petals petals

White 60-80 80-100 | The three fundamental patterns of The three fundamental pattern of

paper fingerprints may be visible, the minute fingerprints are visible the core details and
details and core details like bifurcation and | minor details like bifurcation and final
final ridge are seen. ridge are observed.

Glass 60-80 40-60 Only a part of ridges is visible, clear The print is unable to categorize into the
identifiable ridges are seen, among three three fundamental patterns and is nearly
fundamental pattern one of the patterns can | blurred.
be identified.

Plastic 60-80 40-60 Only a part of ridges is visible, clear The print is unable to categorize into the
identifiable ridges are seen, one of the three fundamental patterns and is nearly
fundamental patterns can be identified blurred.
among the other fundamental pattern.

Steel 80-100 20-40 Among three of the fundamental pattern No clear identifiable friction ridges.
one of the pattern is clearly visible with
the core details and minor details like
bifurcation and final ridge are seen.
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Fig. 4. Clarity score comparison of rose and hibiscus petals powders’ efficiency on different surfaces.
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Conclusion

Dusting method is uncomplicated, rapid and easy
way to develop latent fingerprints on different porous
and non-porous surfaces. These are especially use-
ful when the fingerprints are unable to detect easily
or present on deliberate objects like one determined
at the crime scene are not visible to naked eyes and
partial prints are found. Here we developed latent
fingerprint by using two waste household materi-
al, rose and hibiscus petals powder for development
of latent fingerprints on various surfaces. The study
shows that powders, when applied on different sur-
faces, provides better results on porous surfaces like
paper surface, iron and wooden surface and surfaces
with contrasting background rose powder provides
good results for non-porous marble surface also due
to its high adherence capacity. As a substitute, these
powders can be utilized to the conventional powders
that are used in laboratory as these are nontoxic, cost
effective, easily available and organic in nature. These
organic powders produced from waste materials are
applied to chance prints found at the crime scene for
visualization of latent fingerprints and suspects can be
identified by comparing the prints found at scene of
crime. Thus, the technique has a high publicity and
have a future scope and applications. And this house-
hold organic powders along with the combination of
different nanoparticles if developed at large scale can
be proved as a good replacement to harmful chemical
powders and can be utilized for future use.
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ANALIZA POROWNAWCZA PROSZKOW Z PLATKOW ROZY
I HIBISKUSA UZYTYCH DO UJAWNIENIA SLADOW LINII

PAPILARNYCH

Wstep

Linie papilarne to bruzdy pokrywajace skore palcow,
dloni i podeszew stop. Sa powszechnie uznawanym ma-
terialem dowodowym w postgpowaniu karnym, cywil-
nym i administracyjnym. Kazdy cztowiek ma niepowta-
rzalny, niezmieniajacy si¢ z czasem wzor linii papilar-
nych (Bleay, Croxton, De Puit, 2018; Han, Ryu, Moon,
Kim, Choi, 2005; Moenssens, 1971). Z powyzszych
wzgleddéw analize linii papilarnych uznaje si¢ za wia-
rygodna metode identyfikowania oséb (Sankhla, 2018;
Yamashita, French, 2010), pozwalajaca jednoznacznie
powiaza¢ podejrzanego z danym przestepstwem czy
miejscem zdarzenia. Slad linii papilarnych mozna zdefi-
niowac jako niewidoczny odcisk opuszkéw palcow, kto-
rych powierzchnia jest pokryta ztozong mieszanka wy-
dzielin z gruczotow ekrynowych, apokrynowych i tojo-
wych oraz innych zanieczyszczen srodowiskowych. Pot
sktada si¢ w 99% z wody, w 0,12% — z materii organicz-
nej, w 0,52% — z chlorku sodu, w 0,12% — z mocznika,
w 0,02% — z fosforanu wapnia, w 0,01% — z fosforanu
magnezu, w 0,06% — z siarczanéw i w 0,01% — z wegla-
nu potasu (Lee, Gaensslen, 2001; Thomas, 1978). Z kolei
wydzielina gruczotéw ekrynowych zawiera aminokwasy,
chlor, biatka, kwas mlekowy, mocznik, cukry i kwas mo-
czowy, a gruczotu lojowego — glicerydy, skwalen, sterole
i woski (Kuno, Yamada, Ohara, 1962; Nagar i in., 2022).
Do ujawniania $ladéw stosuje si¢ metody chemiczne
i optyczne oraz proszki daktyloskopijne (Ferreira, Pau-
la, Okuma, Costa, 2016). Metody optyczne polegaja na
naswietlaniu odcisku linii papilarnych promieniowaniem
elektromagnetycznym. Z kolei wlasciwos$¢ zmiany bar-
wy niektorych substancji pod wptywem specyficznych
sktadnikéw potu to podstawa metod chemicznych.

Wybdr odpowiedniego proszku daktyloskopijnego
zalezy od wielu czynnikow, takich jak kolor, ziarnistos¢
czy tekstura podtoza. Proszki stanowig prosty, szybki
i skuteczny $rodek utrwalania §ladow linii papilarnych
pozostawionych na nieporowatych, suchych powierzch-
niach. Najpierw nanosi si¢ drobnoziarnisty proszek (lub
mieszanke proszkow) (Abebe, Murthy, Amare Zereffa,
Dessie, 2020; Aseri i in., 2022; Bumbrah, 2017), ktory
przylega mechanicznie do zawartych w $ladach linii pa-
pilarnych wydzielin pochodzacych z réznych gruczotow.
Nastepnie usuwa si¢ nadmiar proszku (Han i in., 2004;
Lohar i in., 2022; Shah, 2013). Na zdolnos$¢ proszku do
przylegania silnie wptywaja rozmiar i ksztalt jego zia-
ren. Proszki gruboziarniste zazwyczaj przylegaja gorzej,

a drobnoziarniste lepiej i wydajniej (Bumbrah, Sodhi,
Kaur, 2019; Pounds, 1988; Wood, James, 2009). Tra-
dycyjne proszki daktyloskopijne s3 bardzo przydatne
w utrwalaniu $ladow linii papilarnych, majg one jednak
swoje wady, takie jak staba rozdzielczo$¢, niska czutos§¢
i selektywno$¢ oraz toksyczno$é (Allman, 1991; Sodhi,
Kaur, 2001). Proszki zawierajace wiele réoznych substan-
cji maja niebezpieczne, rakotworcze dziatanie i powin-
ny zosta¢ wycofane z uzycia. W ostatnich latach zysku-
ja popularnos¢ srodki takie jak proszek z ptatkow rozy
i hibiskusa. Popularno$¢ t¢ zawdzigczaja swojej niskiej
cenie, duzej zdolnosci do przylegania, dostgpnosci i nie-
toksyczno$ci (Kumari, Kaur, Garg, 2011; Mong, Peter-
sen, Clauss, 1999; Sankhla, Kumar, 2019). Tym samym
stanowiag bardzo skuteczny zamiennik dla niebezpiecz-
nych i rakotworczych tradycyjnie stosowanych prosz-
kéw (Cole, 2004). W opisywanym w niniejszym artykule
badaniu zabezpieczano §lady linii papilarnych pozyskane
z réznych porowatych i nieporowatych powierzchni za
pomocg proszkéw wytworzonych z odpadéw organicz-
nych, tj. ptatkow r6zy (Rosa rubiginosa) i hibiskusa (Hi-
biscus syriacus). Badania prowadzone w tym zakresie
moga okazac¢ si¢ przydatne dla kryminologow.

Materialy i metody

Badanie przeprowadzono w Jaipur w Indiach. Srednia
wilgotno$¢ powietrza w lutym wynosi tam 47%. Uczest-
nikami badania byly zdrowe osoby doroste (w wicku
18-28 lat). Uczestnicy zostali poinformowani o charak-
terze, celu i metodologii badania. Aby zapobiec skazeniu
materiatu kurzem, ziemig lub innymi zanieczyszczenia-
mi, uczestnicy doktadne umyli i wysuszyli rece. Popro-
szono ich o przycisniecie dtoni do skory na dwie minuty
w celu wywotania pocenia, a nast¢pnie o dotknigcie lub
przytrzymanie dziesi¢ciu réznych materiatéw, takich jak
folia aluminiowa, szkto, marmur czy plastik, w sposob
nasladujacy zwykle uzytkowanie, aby pozostawi¢ na
ich powierzchni $lady linii papilarnych. Kazdy materiat
przed dotknigciem przez uczestnikow badania przemyto
wacikiem nasgczonym acetonem i wysuszono. Materialy
wybrano ze wzgledu na ich powszechno$¢ wystepowa-
nia oraz prawdopodobienstwo, ze na miejscu zdarzenia
zostang pozostawione na nich dowody. Zebrano opadte
ptatki kwiatow i wysuszono na stoncu. Nastepnie za po-
mocg mozdzierza zmielono je na drobny proszek. Sla-
dy ujawniono metodg proszkowa, tj. proszki z ptatkow
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rézy i hibiskusa rozprowadzono na powierzchni mate-
riatow pokrytych §ladami odciskow palcow za pomoca
odpowiedniego pedzla (z migkkiego wtosia naturalne-
g0). Nadmiar proszkoéw usuni¢to przez delikatnie ostu-
kiwanie oraz — w celu uzyskania przejrzystych sladow
— za pomocg $rednio intensywnych pociagni¢¢ pedzlem.
Prowadzacy badanie uzywali r¢kawiczek i maseczek
na twarz zgodnie z przyjeta praktyka dochodzeniows.
Uczestnikom badania na 20 minut przed naniesieniem
probek zakazano jedzenia oraz kontaktu z substancjami
chemicznymi. Probki byly nanoszone z umiarkowanym
naciskiem. Nastepnie wspomnianymi proszkami roz-
prowadzonymi za pomoca p¢dzla z wiosia naturalnego
ujawniono $lady. Obok kazdego $ladu potozono miarke
i sfotografowano go aparatem Nikon B700 ustawionym
pod odpowiednim katem. Slady uzyskane na powierzch-
niach o duzym kontrascie byly bardzo wyrazne; ujaw-
niono je na réoznych typach porowatych i nieporowatych
powierzchni, takich jak bialy papier, drewno, szkto czy
folia aluminiowa. Slady pozyskane za pomoca prosz-
kow z platkow rozy i hibiskusa zachowano na potrzeby
pozniejszej analizy. Wyrazisto$¢ §ladow na poszczegodl-
nych powierzchniach poréwnywano za pomoca szkla
powicgkszajacego.

Pobor i utrwalenie §ladéw linii papilarnych

Slady linii papilarnych ujawniano na réznych poro-
watych i nieporowatych powierzchniach. W tym celu
poproszono uczestnikoéw badania o doktadnie umycie
rak mydlem badz przeplukanie ich $rodkiem dezynfe-
kujacym i1 wysuszenie. Nastepnie dotykali oni ré6znych
powierzchni swej skory, takich jak czoto, dtonie, okoli-
ce nosa lub wlosow, albo przyciskali do nich rece, na-
noszac w ten sposdb mieszankg wydzielin gruczolow
ekrynowych i tojowych na opuszki palcow. Aby zapo-
biec niszczeniu §ladow linii papilarnych, przemyto ace-
tonem wspomniane materialy i wysuszono je doktadnie.
Nastepnie poproszono uczestnikow badania o delikatne
dotknigcie opuszkami powierzchni tych materiatow: folii
aluminiowej, szkta, marmuru, plastiku, ceramiki, stali,
zelaza 1 drewna. Materiaty dobrano ze wzgledu na ich
tatwa dostepnosc 1 duze prawdopodobienstwo znajdowa-
nia si¢ na miejscu zdarzenia (sg to powszechnie wyste-
pujace materiaty, ktére podczas codziennych czynnosci
czesto sa dotykane). Po naniesieniu §ladéw oceniono
ich wyrazisto$¢, oswietlajac je pod skosem i analizujac
minucje, w tym rozdwojenia, wyspy, delty, i petle. Od
kazdego uczestnika badania pobrano dziesi¢¢ Sladow
linii papilarnych. Pomiedzy pobraniami nie nanoszono
ponownie na opuszki palcow wydzieliny potowo-tojo-
wej. Po ujawnieniu i zdmuchnigciu nadmiaru proszku
$lady sfotografowano. Aby przeanalizowa¢ wplyw wody
na wyrazisto§¢ $ladéw, pobrano rowniez dodatkowe

odciski. Slady te utrwalono na ptytkach szklanych i alu-
miniowych, ktore nastepnie zanurzono w wodzie i pozo-
stawiono na 10-224 minut. Po uptywie tego czasu ptytki
wyjeto z wody i wysuszono. Prowadzacy badanie praco-
wali, uzywajac rekawiczek, aby unikng¢ przypadkowego
zanieczyszczenia probek lub pozostawienia na nich wia-
snych $ladow linii papilarnych.

Wyniki i dyskusja

W wyniku badania za pomocg proszkéow daktylo-
skopijnych sporzadzonych z platkow rézy i hibiskusa
ujawniono $lady linii papilarnych pozostawione na roz-
nych porowatych i nieporowatych materiatach — na po-
wierzchni szklanej, plastikowej, marmurowe;j, zelaznej,
drewnianej, na biatym i czarnym papierze oraz na folii
aluminiowej. Skuteczno$¢ ujawniania zalezy od czynni-
kéw czysto fizycznych, w szczegolnosei od zdolnosci da-
nego proszku do przylegania do kwasow ttuszczowych,
trojglicerydow i sktadnikéw potu pokrywajacych linie
papilarne, jego porowatosci i kontrastu kolorystyczne-
go z okreslong powierzchnia. Uzycie proszku z platkow
hibiskusa dato bardzo dobre rezultaty w odniesieniu do
stosowania go na wszystkich powierzchniach o duzym
kontrascie, natomiast $lady pozostawione na plastiko-
wych nieporowatych powierzchniach byty mato wyrazi-
ste, co pokazano na rycinach 2 i 3. Podobnie dobre re-
zultaty uzyskano podczas stosowania proszku z platkow
rézy na powierzchniach o duzym kontrascie, zarowno
porowatych, jak i nieporowatych, przy czym ujawnione
$lady byty nieprzejrzyste na wszystkich powierzchniach
oprdcz jasnych, typu szklo i ceramika. Analizowane $la-
dy cechowaly si¢ dobrag widocznoscia linii papilarnych.
Zaleta stosowania proszkéw daktyloskopijnych wykona-
nych z ptatkéw rozy i hibiskusa jest nie tylko ich natu-
ralny, nietoksyczny sktad, ale réwniez przystepny koszt
i tatwos$¢ ich pozyskania jako odpadéw domowych. Co
wigcej, proszki takie pozwalaja na szybkie i tatwe ujaw-
nienie §ladow.

Whioski

Metoda proszkowa to nieskomplikowana i szyb-
ka technika utrwalania $ladow linii papilarnych na po-
wierzchniach zaré6wno porowatych, jak i nieporowa-
tych. Jest ona szczegdlnie przydatna, gdy slady sa nie-
widoczne lub niepelne badz w sytuacjach, gdy znajduja
si¢ na przedmiotach, ktéore musza pozosta¢ na miejscu
zdarzenia. W niniejszym badaniu ujawniano $lady li-
nii papilarnych na réznych powierzchniach za pomoca
proszkéw wykonanych z dwdch organicznych odpadéw
domowych, tj. ptatkéw rozy i hibiskusa. Badanie poka-
zalo, ze oba proszki daja lepsze rezultaty w przypadku
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powierzchni porowatych, np. papieru, zelaza albo drew-
na, albo powierzchni o duzym kontrascie. Dodatkowo
uzycie proszku z platkow rozy, dzigki jego duzej przy-
czepnosci, dato dobre rezultaty podczas stosowania go
na nieporowatej powierzchni marmurowej. Oba proszki
moga zastgpowac tradycyjne proszki daktyloskopijne
stosowane w laboratorium ze wzgledu na nietoksycz-
nos¢, przystepny koszt, fatwa dostepnosc i pochodzenie
z domowych odpadéw organicznych. Naniesienie ta-
kich proszkéw na $lady linii papilarnych pozostawione
na miejscu zdarzenia pozwala na ich ujawnienie oraz
zidentyfikowanie podejrzanych. Jesli produkcja takich
proszkéw w potaczeniu z mieszanka réznych nanocza-
steczek rozwinie si¢ na duzg skale, a ich popularnos¢ be-
dzie wzrasta¢, beda one mogly stanowi¢ dobry zamien-
nik dla tradycyjnych, szkodliwych dla zdrowia proszkow
daktyloskopijnych.
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