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Abstract

Latent fingerprints are important evidence to identify offenders at the crime scene. Detecting latent fingerprints by dusting
method is a simple and fast technique. This research studied the detection of latent fingerprints on non-porous surfaces using
Chaya powder (Cnidoscolus chayamansa Mc Vaugh), a natural product that is easily available and non-toxic to fingerprint
identification officers. We studied the particle size of Chaya powder and the weight range for fingerprint impressions. The
result showed that the Chaya powder that passed the sieve a particle size of 49 micrometers and a weight range of 300-500
grams produced the best quality of latent fingerprints on clear glass. Moreover, the quality of latent fingerprints was studied
on 10 types of non-porous surfaces. The results showed that the fingerprints were visible clearly and showed more than 45
unique characteristics of minutiae. This is sufficient to verify identity and to study the effect of time on latent fingerprints on
four types of non-porous surfaces. The periods of sample collection were set at 1, 7, 14, 21, and 28 days. The results

showed that more than 28 unique characteristics of minutiae were used in fingerprint identification.
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Table 1 Criteria for grading the quality of complete clarity of fingerprint lines.
Minutiae Grade Description
53-60 A The clarity quality of the fingerprints is very high.
45-52 B The quality of the fingerprint clarity is high.
37-44 C The quality of the fingerprint clarity is average.
28-36 D The quality of the fingerprint clarity is low.
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Table 2  Experimental results on the particle size of Chaya powder affecting the quality of latent fingerprints.
Special Characteristics of Minutiae
Particle (um)
Test 1 Test 2 Test 3 X S.D. Grade
149 48 50 52 50 2.00 B
74 49 51 51 50 1.15 B
49 56 58 62 59 3.06 A

Figure 2 Particle size of Chaya powder A) 149 um B) 74 pm C) 49 um
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Table 3  Experimental results of the imprinting weight affecting the quality of latent fingerprints.
Special Characteristics of Minutiae
Weight (g)
Test1 Test 2 Test 3 X S.D. Rate
300-500 51 52 56 53 2.65 A
600-800 49 51 55 52 3.06 B
900-1100 43 45 48 45 2.52 B
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Table 4  Results of the experiment on the quality of latent fingerprints on non-porous surfaces.
Special Characteristics of Minutiae
Surface ~
Test 1 Test 2 Test 3 X S.D. Rate
Clear Glass 49 51 56 52 3.61 B
Plastic 59 59 61 60 1.15 A
Clear Acrylic 51 51 51 51 0.00 B
Black Acrylic 42 45 47 45 2.52 B
Aluminum 50 52 53 52 1.53 B
Steel 44 46 47 46 1.53 B
cD 53 55 55 54 1.15 A
Foil 51 54 54 53 1.73 A
Cutter Blade 50 50 51 50 0.58 B
Knife 49 52 56 52 3.51 A

Figure 3 The quality of latent fingerprints on non-porous surfaces. (A) Clear Glass (B) Plastic (C) Clear Acrylic
(D) Black Acrylic (E) Steel (F) Aluminum (G) Foil (H) CD (I) Cutter Blade (J) Knife
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Table 5 Results of the experiment on the quality of latent fingerprints on non-porous surfaces for a specified period.

Special Characteristics of Minutiae

Surface Time
(Day) Test 1 Test 2 Test3 % s.D. Rate

1 51 51 52 51 0.58 B

7 48 51 56 52 4.04 B

Glass 14 49 50 54 51 2.65 B
21 47 51 51 50 2.31 B

28 33 35 40 36 3.61 D

1 54 56 59 56 252 A

7 52 55 56 54 2.08 A

Plastic 14 43 44 46 44 153 c
21 44 44 45 44 0.58 c

28 35 37 45 39 5.29 c

1 45 47 46 46 1.00 B

7 46 47 50 48 2.08 B

Steel 14 41 46 48 45 3.61 B
21 30 30 32 31 115 D

28 19 31 33 28 7.57 D

1 52 54 53 53 1.00 A

7 52 52 56 53 2.31 A

Foil 14 51 53 52 52 1.00 B
21 53 55 56 55 1.53 A

28 46 46 50 47 2.31 B

Figure 4 Quality of LFPs on glass with Chaya powder A) 1 day B) 7 days C) 14 days D) 21 days E) 28 days

Figure 5 Quality of LFPs on plastic with Chaya powder A) 1 day B) 7 days C) 14 days D) 21 days E) 28 days
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Figure 6 Quality of LFPs on steel with Chaya powder A)
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Figure 7 Quality of LFPs on foil with Chaya powder A) 1 day B) 7 days C) 14 days D) 21 days E) 28 days
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Table 6 Comparing the quality of fingerprints with Chaya powder, Commercial dust, and fingerprint ink.
Special Characteristics of Minutiae
Powder/Ink
Test 1 Test 2 Test 3 X S.D. Rate
Chaya Powder 56 57 62 58 3.21 A
White Powder 53 55 55 54 1.15 A
Black Powder 53 58 58 56 2.89 A
fingerprint ink 56 57 61 58 2.65 A
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Figure 8 Detection of LFPs with fingerprint powder from (A) Chaya powder (B) White powder
(C) Black powder (D) fingerprint ink.
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