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Permeability of Gasoline in 2 Soil Series in Chiang Mai by Gas Chromatography/Mass

Spectrometry
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Abstract

This study aimed to investigate the permeability of benzine in two soils in Chiang Mai which were
Hang Dong soil and San Sai soil. In each soil, the experiments were divided into four series of experiments.
Set A was the control with no burn, set B burnt for 40 minutes and left for 24 hours, set C let burn completely
leaving 24 hours, and set D burnt for 40 minutes leaving 48 hours. Then performing the analysis of the unique
peaks gasoline remaining after combustion in the soil of the depth of 5 cm, 10 cm and 15 cm, respectively

were done by GC/MS.

The results showed that the permeation of gasoline in 2 sets of soil capable of absorption maximum at
the depth of 5 cm and 10 cm, respectively, while the detection of gasoline at the depth of 15 cm was very low.
The peaks’ unique of gasoline remain which found the most was 3-ethyltoluene. Toluene was the lowest
remain. San Sai soil peak identity was found remnants of gasoline in quantities higher than Hang Dong soil.
The findings from this research lead an alternative way of checking and investigating scenes in the case of

fire.

Key words: GC/MS, 3-ethyltoluene, toluene, permeability, peak identity
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Abstract

Forensic Scientists determine the sex of skeletons by analysis of physical character properties in the bone remains.
Generality of sex identification, the pubic bones and skull are the elements mostly used. However, in many cases the forensic
scientists need to have other available techniques based on different bony remains. The purpose of this work is to present and

to describe the reliable for sex determination in recent Thai population using metacarpal bones.

Samples of bones corresponding to a Thai population deposited at the department of anatomy, faculty of medicine,
Siriraj hospital, Mahidol University (MU) were analyzed. The samples consisted of 25 — 80 years old adults of 30 Thai people
(male = 18, female = 12). We also analyzed the existence of significant differences between the mean of both sexes for each
variable analyzed, applying the t-test and casewise statistic procedures of the SPSS software, version 11.5. The correct sex
classification rank progressed from 72.2 — 83.3% in male (the best of determination was ECD in the right second metacarpal
bones) and 66.7 — 91.7 % in female (the best of determination were MLDM and APDDE in the right second and the fifth
metacarpal bones, respectively). The results suggest that metacarpal bones are the alternative choice that can be used for sex

determination in forensic identifications.

Keywords: Forensic Science, Human identification, Sexual determination, Metacarpals, Hand bones, Discriminant functions,

Thai population.
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a <Y aa gy . a 4 ~ @ -dy
InTzRvoyanadanle 1sunsu SPSS version 11.5 Tagnmsuasizrnlseumeuaail

a L4 1 o [ U= 9 9
1. AATICUHIAT mean LAY S.DﬂJ@\‘l@’JLL‘]JiiUﬂ'lifJﬂﬂizﬂﬂﬁhll'ﬂ"’lﬂﬂ“]ﬂﬂllag"’U'I\TGU’J'I‘IHLW?FKWEJ
a e ' o Y A 9 ) Y a
2. UATITH A mean LAY S.D.ﬂl@ﬁﬁﬁllﬂiﬁlUﬂ153ﬂﬂ5$ﬂﬂF\hlJE)ﬂl']\i“]ﬂfllmgSIIWQGIJ'NGI’HLWWWWUQ

' @ N 9 9y 9 .
3. nﬁﬁlmﬁﬂummumlm\‘] Gl,uﬂ'lﬁ’JﬂﬂﬁgfﬂﬂF\hﬁ'ﬁ]"U1\1@]5'181,1@3611']\1611'316116\3&‘1/\]?({’]5']8 (palred) Iﬂﬂﬂ’lﬁ

¥1A1 P-value LA t

' o 1 Y v P S .
4, WESeueunuLANAI Gl,‘L!ﬂ1§'Jﬂﬂ§$@ﬂFhﬁ'ﬂsUNclﬂﬁllm36111\‘16[1’315]]8\1“/‘!?(14@1\1 (paired) Tagvii

N P-value LAZA t

~ 1 @ WA 9 9y 9 2
5. uﬁﬂumﬂummummwﬂum‘n@ﬂn@anmamwwuazmwm VDUNAVIYLUASINAN Iﬂ‘c’l

YA P - value LAZAT t
a 4 J . .. % @ oA
6. WATITHNIAT Casewise statistics YoIdMsTumsianszgnrhise lumeane
a 4 1 . . . o [ I A a
7. WATIZHNIAT Casewise statistics Y9305 lumsianszgnrie Tumanqje
a W
NanIdL

a d \ % v S 4 v Y
1. MIUAILHHIAT mean tas S.D. Suammﬂ{lumsmnsz@mhuamwmuazmwaﬂummnﬂ

MurdImsIa L=410/R =921 | Minimum (mm) Maximum (mm) Mean (mm) S.D. (mm)

First Metacarpal ﬂi:’,gﬂﬂ1ﬁﬂﬁ 1

ML L 33.48 47.92 42.7667 3.75485
R 33.52 49.30 42.7922 4.00973

MLDPE L 9.48 15.94 12.5944 1.62628
R 9.32 15.16 12.9033 1.51237

APDPE L 9.30 15.02 12.5556 1.48993
R 10.36 14.98 12.5656 1.28215

ECD L 9.02 18.88 13.3233 1.90747
R 9.12 19.20 13.5100 1.99778
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MLDDE L 8.98 14.44 11.5667 1.32697
R 9.18 14.98 11.7133 1.28448
APDDE L 7.00 14.48 11.4678 2.17134
R 6.86 14.30 11.4078 1.94967
MLDM L 6.54 14.30 9.0911 1.83333
R 6.68 14.90 9.3694 1.86290
APDM L 3.90 7.98 6.2800 1.15245
R 4.18 7.44 6.2167 1.06073
Second Metacarpal ﬂiz@ﬂﬁhﬁi’)ﬁ 2
ML L 54.30 71.40 63.9300 4.19561
R 54.68 72.70 64.3744 4.44765
MLDPE L 11.24 17.08 14.6656 1.54571
R 11.14 17.20 14.9722 1.60171
APDPE L 10.90 17.38 14.4778 1.80712
R 10.30 18.00 14.6789 1.99743
ECD L 10.06 14.58 12.1100 1.03274
R 9.80 14.52 12.2189 1.10848
MLDDE L 8.60 15.00 11.4556 1.80274
R 8.02 14.20 11.2556 1.57760
APDDE L 9.16 13.80 11.5411 1.18751
R 8.60 14.20 11.6944 1.26057
MLDM L 4.58 10.88 6.3800 1.46300
R 4.56 11.64 6.5667 1.59641
APDM L 5.08 12.02 6.8922 1.47107
R 5.04 11.90 7.0400 1.51050
Third Metacarpal ﬂ‘iz@lnéhﬁfz)ﬁ 3
ML L 50.90 70.98 62.1222 5.37072
R 51.52 72.18 62.1511 5.19199
MLDPE L 8.10 12.68 10.7889 1.17854
R 8.40 13.48 11.1189 1.21633
APDPE L 10.02 15.42 13.5067 1.43689
R 10.16 15.86 13.4689 1.59793
ECD L 8.64 13.00 11.3267 1.11634
R 9.18 13.82 11.6122 1.18212
MLDDE L 7.70 12.70 10.3178 1.37471
R 8.00 12.40 10.3611 1.15721
APDDE L 8.82 14.72 11.6022 1.32613
R 8.82 14.14 11.6500 1.23860
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MLDM L 3.98 7.00 5.4656 72796
R 4.00 6.98 5.6767 67737
APDM L 4.96 8.70 6.8089 1.10635
R 5.10 8.84 6.9767 1.13188
Forth Metacarpal ﬂiz@ﬂﬁhﬁi’)ﬁ 4
ML L 43.78 59.40 52.7189 3.62806
R 43.92 60.00 52.9178 3.74952
MLDPE L 6.52 10.08 8.7000 .98850
R 6.26 10.16 8.6522 1.12231
APDPE L 6.38 10.74 9.1611 1.15040
R 7.22 10.98 9.3211 1.08635
ECD L 7.92 11.62 9.8611 .96909
R 7.72 11.70 9.9211 1.01600
MLDDE L 6.84 13.48 9.0567 1.51563
R 7.00 13.30 9.1772 1.45743
APDDE L 7.32 12.02 10.1456 1.23177
R 7.12 12.30 10.1922 1.26761
MLDM L 3.28 5.50 4.0789 .63459
R 3.20 6.40 4.2856 77347
APDM L 3.70 6.24 4.9700 .80479
R 3.70 6.38 5.0278 .71050
Fifth Metacarpal nszgnéhilefi 5
ML L 41.22 54.22 48.9483 3.80621
R 41.10 54.28 49.2489 3.74400
MLDPE L 8.42 12.84 10.7233 1.29996
R 8.58 12.98 10.8267 1.25580
APDPE L 6.58 11.80 8.8689 1.19348
R 7.00 10.90 8.8056 .97229
ECD L 7.62 10.86 9.3933 .81255
R 7.98 11.10 9.6311 .84003
MLDDE L 7.10 10.52 8.6211 .98086
R 7.02 10.42 8.6789 1.00257
APDDE L 6.80 11.70 9.4622 1.30883
R 7.00 11.82 9.7178 1.41040
MLDM L 3.00 12.00 5.6500 1.84005
R 3.02 12.04 5.8600 1.86127
APDM L 3.22 5.52 4.4989 64998
R 3.26 5.58 4.5822 .65898
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a J d Y] [ 0y A g 4 Y a
2. MIUATILHHIA1 mean Hag S.D. sumﬂmﬂﬂumimnizgnvhmsunmmmzsuNmﬂmww‘r‘itya

AUV INMSTIA L=#10 R=UM Minimum (mm) | Maximum (mm) Mean (mm) S.D. (mm)
First Metacarpal ﬂiz@ﬂﬁhﬁi’)ﬁ 1
ML L 33.98 43.68 39.7633 3.01731
R 34.6 43.96 40.0433 2.93915
MLDPE L 8.58 13.4 10.9383 1.38568
R 9 13.38 11.1917 1.11026
APDPE L 9.6 13.2 11.38 1.16053
R 9.88 13.34 11.73 1.16674
ECD L 9.4 14.4 11.3783 1.58593
R 9.78 13.94 11.4967 1.48306
MLDDE L 7.42 11.64 10.2183 1.17824
R 7.8 11.84 10.4433 1.24862
APDDE L 8.64 12.08 10.0517 1.10879
R 8.76 12.48 10.1267 1.14417
MLDM L 5.82 9.3 8.19 1.14344
R 6.5 10 8.3683 1.18366
APDM L 4.62 8.7 6.02 1.05217
R 4.78 8.62 6.1333 1.05083
Second Metacarpal nﬁzgnéhﬁaﬁ 2
ML L 48.98 64.62 59.2183 4.22516
R 48.92 64.94 59.1783 4.40753
MLDPE L 10.4 16.36 13.5217 1.74973
R 10.36 16.88 13.4783 1.91291
APDPE L 11.58 15.66 13.3283 1.19698
R 11.1 15.6 13.6567 1.33176
ECD L 9.4 12.6 11.0567 0.92441
R 9.18 12.24 11.165 0.90108
MLDDE L 8.76 13.7 10.195 1.27656
R 8.82 12.08 10.215 0.98269
APDDE L 8.62 11.5 10.4483 0.92254
R 8.6 11.5 10.3633 1.06719
MLDM L 4.1 6.46 5.53 0.7147
R 3.5 6.9 5.5367 0.87888
APDM L 4.28 6.8 591 0.7977
R 4.38 6.88 5.9217 0.76754
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Al A l!'
Third Metacarpal n3z@nehiied 3

ML L 533 63.46 58.8033 3.20155
R 54.1 63.02 58.7883 3.12512
MLDPE L 8.74 13.3 10.9483 1.35857
R 8 13.32 10.86 1.44941
APDPE L 9.56 14.48 12.27 1.38804
R 10.36 14.2 12.7183 1.32647
ECD L 8.7 11.86 10.4733 0.89971
R 8.7 11.96 10.6417 0.85026
MLDDE L 7.7 12.1 9.4667 1.27739
R 7.42 11.98 9.4517 1.25829
APDDE L 8.82 11.92 10.49 0.98989
R 9 11.8 10.545 0.86915
MLDM L 3.8 6.6 5.44 0.9377
R 3.72 6.64 5.4917 0.93043
APDM L 4.7 7.72 6.0267 0.98606
R 4.68 7.2 6.0367 0.84025
Forth Metacarpal ﬂiz@ﬂﬂ1ﬁﬁ)ﬁ 4
ML L 43.98 54.14 49.0833 3.4297
R 43.6 54.28 49.1917 3.26047
MLDPE L 5.3 10.92 8.2683 1.65055
R 5.92 10.98 8.4817 1.60894
APDPE L 7 10.36 8.5667 0.94362
R 6.92 9.66 8.39 0.76541
ECD L 7.5 10.92 9.1367 1.12398
R 7.32 11 9.085 1.21047
MLDDE L 6.64 12.4 8.555 1.49856
R 6.64 12.42 8.5067 1.51891
APDDE L 7.74 10.1 9.065 0.90019
R 7.48 9.82 9.035 0.80774
MLDM L 2.98 8.58 4.59 1.41235
R 2.5 8.48 4.5517 1.43989
APDM L 3.52 5.7 4.6367 0.66926
R 3.4 5.7 4.76 0.69935
Fifth Metacarpal nszgnéhilofi 5
ML L 40.4 50.1 45.3367 2.98369
R 41.1 49.98 45.4967 2.69369
MLDPE L 8 11.32 9.5783 0.94601
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R 8.38 11.68 9.7267 0.88939
APDPE L 6.68 9.58 7.9267 0.81022
R 6.54 9.44 7.9233 0.92736
ECD L 6.62 10.54 8.4817 1.01946
R 6.9 10.48 8.475 1.02766
MLDDE L 6.1 8.76 7.5167 0.80552
R 6.02 8.62 7.4783 0.86783
APDDE L 6.28 9.18 8.035 0.89679
R 6.34 9.08 8.0217 0.82834
MLDM L 4.18 6.2 5.2433 0.65709
R 4 6.7 5.26 0.82533
APDM L 3.12 5.82 4.39 0.82155
R 3.2 5.72 4.43 0.737

S v [ W A 9 4 Y a v v
3. ﬂ1§!1ﬁﬂﬂ!°ﬂ€l‘ﬂﬂ?1u!!ﬂﬂﬂNﬁl‘l-!f'ﬂi'JﬂﬂiSﬂﬂl‘?hllﬂﬂlﬁ“lﬂﬂ!!ﬂ%ﬂl]ﬂﬂl'ﬂ UBUNAV1WUASINATIEYN Iﬂﬂﬂ] P-value Hlaznn t

ﬁ]ggﬁﬁqm@qn]sfjﬂ L=dna Independent sample t-test
R=UMN t P-value
First metacarpal ﬂi:@lm‘hﬁﬂﬁ 1
ML L 2313 0.028
R 2.034 0.052
MLDPE L 2.893 0.007
R 3.356 0.002
APDPE L 2.302 0.029
R 1.811 0.081
ECD L 2.919 0.007
R 2.980 0.006
MLDDE L 2.847 0.008
R 2.682 0.012
APDDE L 2.077 0.047
R 2.046 0.050
MLDM L 1.513 0.142
R 1.648 0.111
APDM L 0.626 0.536
R 0.212 0.834
Second metacarpal nizgnﬂﬁaﬁ 2
ML L 3.005 0.006
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R 3.146 0.004
MLDPE L 1.884 0.070
R 2316 0.280
APDPE L 1.933 0.630
R 1.553 0.132
ECD L 2.850 0.008
R 2.740 0.011
MLDDE L 2.092 0.046
R 2.031 0.052
APDDE L 2.687 0.012
R 3.006 0.006
MLDM L 1.862 0.073
R 2.032 0.052
APDM L 2.108 0.044
R 2.360 0.025
Third metacarpal ﬂiz@ﬂ&ﬁi’)ﬁ 3
ML L 1.919 0.065
R 2.007 0.054
MLDPE L -0.342 0.735
R 0.529 0.601
APDPE L 2.340 0.270
R 1.345 0.189
ECD L 2.209 0.036
R 2.447 0.021
MLDDE L 1.708 0.099
R 2.037 0.051
APDDE L 2.476 0.020
R 2.675 0.012
MLDM L 0.084 0.934
R 0.631 0.533
APDM L 1.979 0.058
R 2.455 0.021
Fourth metacarpal n3zgnfhilofi 4
ML L 2.747 0.010
R 2.804 0.009
MLDPE L 0.898 0.377
R 0.343 0.734
APDPE L 1.485 0.149
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R 2.568 0.016
ECD L 1.882 0.070
R 2.046 0.050
MLDDE L 0.892 0.380
R 1.214 0.235
APDDE L 2.604 0.015
R 2.798 0.009
MLDM L -1.353 0.187
R -0.658 0.516
APDM L 1.186 0.280
R 1.018 0.318
Fifth metacarpals ﬂﬁ:’,gﬂéhﬁé)"?ll 5
ML L 2.764 0.010
R 2.987 0.006
MLDPE L 2.618 0.014
R 2.621 0.014
APDPE L 2.386 0.024
R 2.479 0.019
ECD L 2.719 0.011
R 3.378 0.002
MLDDE L 3.235 0.003
R 3.384 0.002
APDDE L 3.289 0.003
R 3.744 0.001
MLDM L 0.731 0.471
R 0.170 0.305
APDM L 0.405 0.689
R 0.591 0.559

= v a ' v Ao v 0y A
4. ﬂ1§!1r%£l‘ljl‘ﬂ€l‘l.lﬂ'ﬂllgﬂﬂﬂ\ﬂuﬂ1§!lﬂﬂlWﬁ%1ﬂ!!ﬁ81Wﬁﬁ€yQ iﬂﬂﬂ1ﬂﬂﬂiﬂx‘i"ﬂﬂ1u’Jmulgﬂuﬂ1i’3ﬂ§]1ﬂﬂ§3@ﬂﬁh3lﬂ

g‘i]uﬂﬁqm@qn]ﬁ%’ﬂ N Discriminant Values (mm) Casewise statistics

AT (%) | WA (%)

. Al IS l:;
First metacarpal nizgnﬁlmaw 1

ML L %18 >40.90 > WA 722 66.7
R W1 >40.86 > NN 72.2 66.7
MLDPE L %19 >12.32 > W 77.8 66.7
R 1 >13.20 > WA 72.2 83.3
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APDPE L 19 >12.92 > NN 66.7 66.7
R 18 >12.90 > HI 55.6 58.3
ECD L 19 >13.20 > WA 72.2 75.0
R 18 >13.40 > 1Y 77.8 75.0
MLDDE L 19 >11,52 > W 722 66.7
R %18 >11.88 > 14 66.7 75.0
APDDE L 19 >11.74 > W 77.8 75.0
R %18 >12.78 > W4 77.8 83.3
MLDM L 19 >9.06 > 1N 61.1 50.0
R 18 >9.50 > 14 55.6 66.7
APDM L 19 >5.70 > AN 61.1 58.3
R ¥y >5.74 > HAN 61.1 66.7
Second metacarpal ﬂi:@lm‘hﬁﬂ“ﬁ 2
ML L 1 >63.70 = NN 72.2 66.7
R 18 >63.88 = NN 72.2 75.0
MLDPE L 1 >15.40 > NN 66.7 58.3
R 18 >15.66 = NN 72.2 66.7
APDPE L 1 >14.04 > NN 66.7 75.0
R %18 >14.12 > W9 55.6 66.7
ECD L 1 >12.02 > WYY 72.2 75.0
R %18 >12.08 > M4 83.3 83.3
MLDDE L 19 >11.14 > W 55.6 83.3
R 18 >11.80 > WYY 61.1 75.0
APDDE L 1 >11.42 > NN 77.8 75.0
R 1 >12.62 > NN 77.8 75.0
MLDM L 19 >6.96 > 1N 61.1 66.7
R 18 >7.50 > Y 50.0 91.7
APDM L ¥19 >6.70 > HAN 66.7 66.7
R 18 >6.86 = Y 61.1 75.0
Third metacarpal ﬂi:@ﬂvhﬁﬂﬁ 3
ML L %18 >63.68 > 1 722 583
R 18 >63.82 > NN 72.2 58.3
MLDPE L %18 >10.98 = 1A 44.4 583
R %18 >11.00 = #A 55.6 50.0
APDPE L 318 >13.70 > U4 722 58.3
R %18 >14.02 > 1 61.1 417
ECD L 318 >12.00 = U 66.7 58.3
R 1 >12.06 > WA 61.1 66.7
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MLDDE L 1 >12.70 > NN 66.7 58.3
R %18 >10.98 > 1Y 722 66.7
APDDE L %18 >11.90 > HI 722 75.0
R %18 >12.20 > W9 722 75.0
MLDM L %19 >5.68 = 1iQN 61.1 333
R 18 >5.90 = HY 722 41.7
APDM L 19 >7.20 > AN 66.7 75.0
R 18 >7.44 > 1N 66.7 66.7
Fourth metacarpal ﬂ‘i%g}ﬂé]]ﬁﬂﬁ 4
ML L %18 >53.30 > HI 722 66.7
R %18 >53.40 > 19 66.7 66.7
MLDPE L 19 >8.50 = WA 61.1 583
R 19 >8.60 = HAN 61.1 50.0
APDPE L %19 >8.80 > 1A 66.7 66.7
R 19 >8.88 > 1N 72.2 75.0
ECD L 19 >9.20 > 1N 66.7 50.0
R 18 >9.28 > 14 61.1 50.0
MLDDE L 19 >8.80 = AN 55.6 58.3
R 18 >9.04 > 1 61.1 58.3
APDDE L 18 >10.32 > NN 61.1 66.7
R %18 >10.50 > WYY 77.8 66.7
MLDM L 19 >3.98 > 1N 722 50.0
R ¥y >4.38 > 1AM 61.1 41.7
APDM L 1Y >5.26 > AN 61.1 50.0
R 1 >5.34 > 1N 61.1 50.0
Fifth metacarpal niz@ﬂmﬁﬂﬁ 5
ML L B >49.60 = NN 77.8 66.7
R 18 >50.04 > WYY 77.8 66.7
MLDPE L 18 >11.40 > WA 66.7 83.3
R 18 >11.62 > WA 72.2 83.3
APDPE L 18 >9.00 > 1 66.7 75.0
R %18 >9.04 = 1A 66.7 66.7
ECD L 18 >9.58 = 14 77.8 66.7
R %18 >10.02 = #QI 83.3 75.0
MLDDE L 318 >8.80 = 1Y 722 75.0
R 19 >9.58 > 1N 66.7 66.7
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R 18 >11.76 = 14 66.7 91.7
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APDM L ¥ >4.40 > HQN 50.0 333
R PG >4.46 > 1iQN 50.0 50.0
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Abstract

The objective of this study is to determine the number of locus from true full - sibship which uses as
an application to approach in cases of absent parents or none DNA parentage testing for human identification

in forensic sciences.

The specifies STR loci were carried out by using AmpFE-STR® Identifiler”, PCR Amplification Kit,
and analyzed with ABI 3130 x/ Genetic Analyzer. From total 200 samples, 100 true sibship sample and 200
non-sibship samples. The statistic analysis on locus identity of 15 tetrameric STR loci was analyzed by t-test

and logistic regression analysis.

The results of statistic analysis on locus identity reveal that the true sibship group must has a
similarity at least 6 STR loci (statistical significant level at a = 0.01, t-test). There are 10 identical loci
(D8S1179, D7S820, CSF1PO, D16S539, D2S1338, D19S433, TPOX, D18S51, D5S818 and FGA), that have

a powerful determinate of true sibship with their accuracy of 96.5%.

Keyword: locus, ABI 3130 x/, AmpF8STR Identifiler Kit , t-test, Logistic Regression Analysis
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Abstract

There are two main sources of DNA in forensic personal identifications. The primary source for DNA
utilization is the nuclear DNA and the other one is mitochondrial DNA. Although the nuclear DNA possesses a high
discrimination power, its low copy number causes the difficulty for analysis, especially, in degraded biological
evidences. In contrast, the mitochondrial DNA (mtDNA) posseses a high copy number providing more successful
analysis in degraded samples even though with low discrimination power. This experiment aimed to study the
characteristic of the mtDNA based on other region besides HVR | and Il that have been used in general
identification to increase the discrimination power. This study focused on the region called HVR 11l in D-loop of
mitochondrial DNA located at the sequence position 438 to 574. The experiment employed the sequencing method,
base sequencing analysis by comparing with Anderson’s standard pattern in 100 subjects that were not maternally
related. The HVR 11l polymorphism from 100 subjects had 16 groups and discrimination power was 0.7858. The
HVR 111 was taken to combine with HVR | and 11, the polymorphism had increased to 100 and discrimination power
was 0.9900. Analysis of 3 fragments showed higher discrimination power than using only two conventional
fragments, which provided the discrimination power only 0.9896. Therefore, HVR 11l can increase discrimination
power of mtDNA analysis when combined the results with the HVR | and Il for personal identification in Thai
forensic cases.

Keywords: mitochondrial DNA, HVR lll, forensic science
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CERTIFICATE OF MEMBERSHIP

This certifies that

Department of Forensic Medicine, Faculty of Medicine,
Chulalongkorn University, Thailand

is a member of

Asian Forensic Sciences Network

Since 26 May 2011 | )
"'}I’,(Jlll ‘Kong Boont
Board President
Asian Forensic Sciences Network
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