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Background

Numerous international regulations have been established to
restrict the import of timber products derived from illegal
logging, aiming to promote sustainable forest management
and curb deforestation

Due diligence requirement - Provide detailed information on the timber species, its source of 
origin, and verifiable evidence to demonstrate the legality and authenticity of the timber product
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Background

Several timber tracking and species identification tools can aid in
enforcement and regulation efforts

Since 2008, Malaysia has employed genetic methods to develop comprehensive 
DNA profiling and barcoding databases for key tropical tree species, supporting 

efforts in WOOD TRACKING & SPECIES IDENTIFICATION
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Background

SpeciesWood identification Geographical origin Original stump

How to establish 
DNA database for 

species 
identification?

DNA barcoding

How to establish 
DNA database for 

population 
identification?

DNA profiling

How to establish DNA 
database for individual 

identification?

DNA profiling

It is possible to extract 
quality DNA from dry 
wood/wood product?

DNA extraction from wood

How to use genetic methods for wood tracking and species identification?
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DNA extraction from wood

DNA Degradation Issues in Wood Products – Exploring nested PCR 

protocols or genome skimming technique for difficult wood samples 
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What is DNA barcoding?

“A diagnostic technique for species identification or authentication using 
a short, standardized DNA region”

Need to establish DNA barcoding database

Database
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DNA barcoding database (rbcL, ITS2 & trnH-psbA)

Bil Spesies Nama dagangan

1 Actinodaphne macrophylla MEDANG

2 Actinodaphne pruinosa MEDANG

3 Adinandra dumosa SAMAK

4 Adinandra villosa SAMAK

5 Agathis borneensis DAMAR MINYAK

6 Aglaia argentea PASAK

7 Aglaia cordata PASAK

8 Aglaia exstipulata PASAK

9 Aglaia forbesii PASAK

10 Aglaia ganggo PASAK

11 Aglaia glabriflora PASAK

12 Aglaia grandis PASAK

13 Aglaia macrocarpa PASAK

14 Aglaia odoratissima PASAK

15 Aglaia oligocarpa PASAK

16 Aglaia oligophylla PASAK

17 Aglaia palembanica PASAK

18 Aglaia sexipetala PASAK

19 Aglaia tenuicaulis PASAK

20 Alangium ebenaceum MENTULANG

21 Alangium nobile MENTULANG

22 Alangium ridleyi MENTULANG

23 Alphonsea maingayi MEMPISANG

24 Alphonsea elliptica MEMPISANG

25 Alseodaphne nigrescens MEDANG

26 Alseodaphne peduncularis MEDANG

27 Alstonia angustiloba PULAI

28 Anisophyllea corneri DELEK

29 Anisoptera costata MERSAWA

30 Anisoptera curtisii MERSAWA

31 Anisoptera grossivenia MERSAWA

32 Anisoptera laevis MERSAWA

33 Anisoptera megistocarpa MERSAWA

34 Anisoptera scaphula MERSAWA

35 Aporosa arborea KAYU MASAM

36 Aporosa aurea KAYU MASAM

37 Aporosa falcifera KAYU MASAM

38 Aporosa globifera KAYU MASAM

39 Aporosa lucida KAYU MASAM

40 Aporosa microstachya KAYU MASAM

41 Aporosa nervosa KAYU MASAM

42 Aporosa nigricans KAYU MASAM

43 Aporosa prainiana KAYU MASAM

44 Aporosa subcaudata KAYU MASAM

Bil Spesies Nama dagangan

651 Syzygium pseudocrenulatum KELAT

652 Syzygium pustulatum KELAT

653 Syzygium pycnanthum KELAT

654 Syzygium pyrifolium KELAT

655 Syzygium racemosum KELAT

656 Syzygium ridleyi KELAT

657 Syzygium syzygioides KELAT

658 Syzygium variolosum KELAT

659 Tectona grandis TEAK

660 Teijsmanniodendron coriaceum ENTAPULOH

661 Teijsmanniodendron pteropodum ENTAPULOH

662 Terminalia calamansanai KETAPANG

663 Terminalia catappa KETAPANG

664 Terminalia phellocarpa KETAPANG

665 Terminalia subspathulata KETAPANG

666 Trigoniastrum hypoleucum MARAJALI

667 Triomma malaccensis KEDONDONG

668 Upuna borneensis PENYAU

669 Vatica bella RESAK

670 Vatica cinerea RESAK

671 Vatica dulitensis RESAK

672 Vatica flavida RESAK

673 Vatica havilandii RESAK

674 Vatica lobata RESAK

675 Vatica maingayi RESAK

676 Vatica micrantha RESAK

677 Vatica nitens RESAK

678 Vatica pauciflora RESAK

679 Vatica scortechinii RESAK

680 Vatica stapfiana RESAK

681 Vatica venulosa subsp. venulosa RESAK

682 Vitex pinnata LEBAN

683 Xanthophyllum affine NYALIN/MINYAK BEROK

684 Xanthophyllum amoenum NYALIN/MINYAK BEROK

685 Xanthophyllum chartaceum NYALIN/MINYAK BEROK

686 Xanthophyllum ellipticum NYALIN/MINYAK BEROK

687 Xanthophyllum eurhynchum NYALIN/MINYAK BEROK

688 Xanthophyllum griffithii NYALIN/MINYAK BEROK

689 Xanthophyllum rufum NYALIN/MINYAK BEROK

690 Xanthophyllum stipitatum NYALIN/MINYAK BEROK

691 Xerospermum noronhianum RAMBUTAN PACHAT

692 Xylocarpus granatum NYIREH

693 Xylocarpus moluccensis NYIREH

699 Xylopia malayana MEMPISANG

Timber species
(699 species from 154 timber trade name) 
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DNA barcoding database (rbcL, ITS2 & trnH-psbA)
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Development of new DNA barcodes

Phylogenetic inference of 
31 Dipterocarpus species 
using whole-genome 
resequencing data

Development of New DNA Barcodes

• Genomes from various species can be analyzed
collectively to identify unique DNA sequences
that are useful for distinguishing between
species.
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Development of new DNA barcodes

 Two-locus barcodes: Species discrimination of 84.78%
 More barcodes (D02 & D07) are included to increase 

species discrimination

*Barcodes evaluation based on 46 species of Dipterocarpus

93.48 91.30

60.47

71.43

84.78

0.00

20.00

40.00

60.00

80.00

100.00

D03 D04 D03+D04

P
e
rc

e
n
ta

g
e
 (
%

)

New extended DNA barcodes

Species Recoverability & Discrimination 

Species recoverability Species discrimination

11



Sub-Title: Noto Sans SemiBold, 32pt

DNA profiling database (SSR)

Total 409 pops; 13,196 samples









 

Rubroshorea curtisii 41 pops (PM)❽-

Rhizophora mucronata 34 pops (PM)❾-
Rhizophora apiculata 43 pops (PM)❿-
Dryobalanops aromatica 11 pops (PM)⓫-
Dryobalanops oblongifolia 5 pops (PM)⓬-

Rubroshorea leprosula 44 pops (PM)❼-

Neobalanocarpus heimii 30 pops (PM)❶-

Gonystylus bancanus 17 pops (Ma)❷-

Koompassia malaccensis 64 pops (Ma)❸-

Rubroshorea platyclados 30 pops (Ma)❹-

Aquilaria malaccensis 35 pops (PM)❺-
39 pops (PM)Intsia palembanica❻-

❼ ❽ ❾

❿

⓫

⓬

Dipterocarpus cornutus 16 pops (PM)⓭- ⓭
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DNA profiling database

Population identification via assignment test

99.873%

Suspected log

Rubroshorea leprosula (Meranti Tembaga)
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DNA profiling database

Allele size - frequency

Ipa013 Ipa018 Ipa022 Ipa030 Ipa037 Ipa049 Ipa052 Ipa068 Ipa099 Ipa149 IpaT01 IpaT31 IpaT32 IpaT38

152 ─ 0.0299 120 ─ 0.0008 107 ─ 0.0033 271 ─ 0.0041 310 ─ 0.0008 252 ─ 0.0008 202 ─ 0.0025 151 ─ 0.0008 196 ─ 0.0099 099 ─ 0.0017 333 ─ 0.0207 272 ─ 0.0008 321 ─ 0.0008 245 ─ 0.0008

154 ─ 0.3027 122 ─ 0.2682 111 ─ 0.0008 273 ─ 0.0083 312 ─ 0.1242 254 ─ 0.0008 210 ─ 0.0108 155 ─ 0.0158 198 ─ 0.0083 112 ─ 0.0762 338 ─ 0.0008 274 ─ 0.0008 324 ─ 0.0017 251 ─ 0.0066

155 ─ 0.0100 124 ─ 0.0008 113 ─ 0.4785 274 ─ 0.0008 314 ─ 0.0762 260 ─ 0.0017 212 ─ 0.2492 157 ─ 0.0008 200 ─ 0.4313 114 ─ 0.5861 340 ─ 0.0025 277 ─ 0.0505 331 ─ 0.0836 254 ─ 0.0017

156 ─ 0.4934 126 ─ 0.3584 115 ─ 0.3700 277 ─ 0.0356 316 ─ 0.0017 263 ─ 0.8104 214 ─ 0.0397 158 ─ 0.0075 202 ─ 0.2086 116 ─ 0.2997 343 ─ 0.1407 279 ─ 0.0008 334 ─ 0.4553 256 ─ 0.0033

158 ─ 0.1177 130 ─ 0.0050 117 ─ 0.1258 278 ─ 0.0298 318 ─ 0.0033 265 ─ 0.1730 216 ─ 0.0017 164 ─ 0.5083 204 ─ 0.0041 118 ─ 0.0141 347 ─ 0.0075 282 ─ 0.0050 337 ─ 0.3179 258 ─ 0.0041

160 ─ 0.0249 132 ─ 0.2765 119 ─ 0.0215 281 ─ 0.1200 320 ─ 0.0687 267 ─ 0.0008 218 ─ 0.0853 166 ─ 0.2371 206 ─ 0.0099 120 ─ 0.0033 348 ─ 0.0017 285 ─ 0.7243 340 ─ 0.0008 261 ─ 0.2219

162 ─ 0.0191 134 ─ 0.0654 282 ─ 0.0323 322 ─ 0.1209 269 ─ 0.0124 220 ─ 0.0364 167 ─ 0.0506 207 ─ 0.0025 122 ─ 0.0033 352 ─ 0.7310 288 ─ 0.1863 343 ─ 0.0894 264 ─ 0.6722

164 ─ 0.0025 136 ─ 0.0083 284 ─ 0.4586 324 ─ 0.0679 222 ─ 0.0174 168 ─ 0.0713 212 ─ 0.2988 124 ─ 0.0017 357 ─ 0.0149 291 ─ 0.0033 346 ─ 0.0364 267 ─ 0.0861

138 ─ 0.0166 286 ─ 0.1374 326 ─ 0.0025 225 ─ 0.0058 169 ─ 0.0240 214 ─ 0.0265 129 ─ 0.0008 361 ─ 0.0803 294 ─ 0.0008 349 ─ 0.0132 270 ─ 0.0033

288 ─ 0.0828 330 ─ 0.1523 227 ─ 0.0017 170 ─ 0.0597 133 ─ 0.0017 297 ─ 0.0248 352 ─ 0.0008

290 ─ 0.0712 332 ─ 0.3303 229 ─ 0.1126 174 ─ 0.0041 135 ─ 0.0083 300 ─ 0.0025

292 ─ 0.0116 334 ─ 0.0497 231 ─ 0.1647 175 ─ 0.0017 137 ─ 0.0008

294 ─ 0.0058 336 ─ 0.0017 233 ─ 0.1325 176 ─ 0.0149 139 ─ 0.0017

296 ─ 0.0017 234 ─ 0.0224 178 ─ 0.0025 141 ─ 0.0008

235 ─ 0.0935 180 ─ 0.0008

237 ─ 0.0199

239 ─ 0.0017

249 ─ 0.0008

251 ─ 0.0017

Profile frequency = 1.11 x 10-8

Random match probability = 9.02 x 
107

Due to random match = 1 in 9.02 x 107 (90 million)

Likelihood ratio: The DNA evidence indicates that it is 9.02 × 10⁷
times more likely that the log originated from this specific 

stump than from any other unknown stump

Individual identification

Log Stump 14
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Standard operating procedure (SOP)

15
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Training to enforcement officials

16



Sub-Title: Noto Sans SemiBold, 32pt

Training to enforcement officials

WORKSHOP ON DNA FORENSIC FOR TIMBER TRACKING SERIES-7
17-19 Sept 2019, Genetics Laboratory, Forest Research Institute Malaysia (FRIM)

WORKSHOP ON DNA FORENSIC FOR TIMBER TRACKING SERIES-8
BY JPSM, 5-9 October 2020, Port Dickson

WORKSHOP ON DNA FORENSIC FOR TIMBER TRACKING 
By JPSM 11-13 October 2021
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Training to enforcement officials

WORKSHOP ON DNA FORENSIC FOR TIMBER TRACKING (Eastern Zone) 
By JPSM 02-07 October 2022, Kuala Terengganu

WORKSHOP ON DNA FORENSIC FOR TIMBER TRACKING (Eastern Zone) 
By JPSM 02-07 October 2022, Kuala Terengganu
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DNA Database Management System

URL: https://DNA.frim.gov.my
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DNA Database Management System
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Applications
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100% Match

To provide forensic 
evidences for the 

conviction of illegal 
loggers
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Applications

100% Match

To provide forensic 
evidences for the 

conviction of illegal 
loggers
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Applications

To identify geographical 
origin of Agarwood

False claim 
region
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Applications

Wood industry: Wood 
product identification 

prior export to 
international market

• Several species within the genus 
Dipterocarpus are listed as threatened by 
the IUCN Red List.

 Sampel B

 Dipterocarpus baudii02

 Dipterocarpus geniculatus01

 Dipterocarpus confertus01

 Dipterocarpus kerrii01

 Dipterocarpus elongatus01

 Dipterocarpus grandiflorus01

 Dipterocarpus kunstleri01

 Dipterocarpus rigidus01

 Dipterocarpus sarawakensis03

 Dipterocarpus tempehes01

 Dipterocarpus costulatus01

 Dipterocarpus lowii01

 Dipterocarpus oblongifolius02

 Dipterocarpus semivestitus01

 Dipterocarpus cornutus01

 Shorea leprosula01

 Shorea platyclados01

 Hopea subalata01

 Hopea sublanceolata01

 Neobalanocarpus heimii01

 Anisoptera costata01

 Anisoptera curtisii01
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Query ID Subject ID % identity

Sample B Dipterocarpus baudii 100.00

Sample B Dipterocarpus grandiflorus 99.56

Sample B Dipterocarpus geniculatus 99.56

Sample B Dipterocarpus oblongifolius 99.12
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Applications

Wood industry: Wood 
product identification 

prior export to 
international market

• Gonystylus species, commonly known as 
ramin, are listed in CITES Appendix II.

• International trade in Ramin is regulated 
and requires permits.

 Gonystylus augescens 2

 Gonystylus augescens 3

 Gonystylus xylocarpus 2

 Gonystylus xylocarpus 1

 Gonystylus lucidulus 1

 Gonystylus lucidulus 2
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 Gonystylus consanguineus 2
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 Gonystylus micranthus 2
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 Gonystylus othmanii 1

 Gonystylus othmanii 2
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 Gonystylus eximius 1

 Gonystylus eximius 2

 001B25

 004B25

 Gonystylus maingayi 25577

 Gonystylus maingayi 22870

 Gonystylus forbesii 1

 Gonystylus forbesii 2

 Gonystylus bancanus 1

 Gonystylus bancanus 2

 Gonystylus affinis var. affinis 1
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0.0020

Ramin (Gonystylus sp.)
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Applications

Wood industry: Aquilaria
species identification & 

authentication
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Testify in the court
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Accreditation & recognition

MS ISO/IEC 17025: 2017
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Accreditation & recognition

https://cites.org/sites/default/files/EST/CITES_Directory_of_
forensic_labs_rev_January_2025.pdf

Wildlife forensic testing laboratory
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Thank you

Managing our forests through science, 

For biodiversity conservation & sustainable 
utilisation of forest resources 
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