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Abstract 

This research studied the dynamics of proteins in the bloodstains on three types of material, 

including filter paper, Solon and Westpoint fabric clothes. The estimated age of the bloodstains was evaluated

by HPLC. Result suggested that the transformation of peaks C (beta-globin) can be used to estimate 

the age of bloodstains on the filter paper and the fabric of Westpoint. Furthermore, the transformation 

of peak D (alpha-globin) can be used to estimate the bloodstain age on the filter paper. However, the changes 

of peak D in other types of cloth were not correlated well with the age of bloodstain. 
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1. 

1.1  

 

(filter paper) Whatman  5 

 4   10 l

 (filter paper) 

 (Solon) 

 4   10 l 

  

(Westpoint)  

3   10 l  

 

 

1.2 

  

5 x 5 mm  (deionized 

water) 1, 7, 14, 21, 29, 62  

120   400 l  20  

 syringe filter (Nylon)  0.45 m 

2. 

 (mobile phase) 

  1:1 

  0.1 

 filter membrane (Nylon)  0.45 m 

3.  HPLC

 10 l  

HPLC (SHIMADZU) 

Column : Viva (C4) 5 m 300 Ao  250 x 4.6 mm

Mobile phase : acetonitrile : water (50:50) 

Flow rate : 0.5 ml/min 

Detector : diode array  SPD-M10A VP

 254 nm 

4. 

 

retention time  peak area  percent peak 

area 

 diode array detector  254 nm

4.1 

 

 C  D 

 1, 6, 13, 20, 30, 45, 62  120 

 C  D  

 1, 8, 15, 24, 31, 45, 62  120 

 C  D 

1. 

 3    

 HPLC 

 254 nm

 retention time  

 3  

 1   Figure 1-3
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Figure 2. Chromatogram of bloodstains on the  Salon fabric cloth at day 1

Figure 3. Chromatogram of bloodstains on the Westpoint fabric cloth at day 1

Figure 1. Chromatogram of bloodstains on the filter paper at day 1
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Figure 4. The relation between age of bloodstains (days) and the average percent  peak area of C

           (average% C) on the filter paper 

Figure 1 

  A B C  D 

 tR  5.858, 6.472, 8.477  12.370 

Figure 2 

  A, B, C  D  tR  6.090, 

6.444, 8.486  12.408  Figure 3 

 A, B, C  D  tR  6.080, 6.434, 8.468 

 12.433  

2. 

 

 

 C (%C) 

 4  

 C 

 Figure 4 

 D (%D)  7  

 120 

 4  

 D 

 Figure 5
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Figure 5. The relation between age of bloodstains (days) and the average percent peak area of D

          (average% D) on the paper

Figure 6. The relation between age of bloodstains (days) and the average percent peak area of C

           (average% C) on the Solon fabric cloth 

3. 
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 D (%D)  7  

 120 

4. 

 

 

 D 

 (Figure 7) 

 C

(%C)  

3   C 

 

Figure 8 

Figure 7. The relation between age of bloodstains (days) and the average percent peak area of D

          (average% D) on the Solon fabric cloth

Figure 8.  The relation between age of bloodstains (days) and the average percent peak area of C 

           (average% C) on the Westpoint fabric cloth 
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 D (%D)  31  

 120 

 3  

 D 

 (Figure 9) 

Figure 9. The relation between age of bloodstains (days) and the average percent peak area of D

           (average% D) on the Westpoint fabric cloth
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  heme  globin chain 

 heme  retention time 

  [10] 

 C -  ( -globin) 

 D -

( -globin) [8] 

 C  D 

 Figure 4 

  C 

 120  

 

 C   

 

 

y = -0.0356x + 10.428 R2 = 0.7334 (1)
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 120 

  D 

 7  

 120  

 

y = -0.1167x + 55.145 R2  = 0.8551 (2)

  Figure  6 

 (days)  C 

(average % C) 

  120  

  

C   ( ) 

y = -0.0163x + 10.621 R2  = 0.269 (3) 

  Figure 7 

 D 

 

 120  
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 7  

 120 

y = -0.0084x + 55.163 R2  = 0.042 (4)

 Figure 8 

 C 

 

 120  

  C 

  

y = -0.0385x + 11.427 R2  = 0.60150 (5)

 Figure 9 

  D 

 

 120  

  D 

 31  

 120 

 

y = -0.006x + 53.294 R2  = 0.0115 (6)

 HPLC 

 Viva (C4) 5 m 300 Ao

 250 x 4.6 mm 

   acetonitrile

: water (50:50)  0.5 ml/min 

 diode array  254  

 

 C (%C) (  R2 = 0.7334) 

 D (%D) (  R2 = 0.8551) 

 

 C (%C) (  R2 = 0.6015) 
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