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ABSTRACT 
 

Seventy-three plants belong to 8 species and 9 unknown species of 

Cinnamomum were collected from 6 provinces Songkhla, Satun, Trang, Surat thani, Krabi and 

Chumphon provinces  in southern Thailand. Morphological characteristics and RAPD markers 

Random Amplified Polymorphic DNA  were used to assess the genetic diversity of the 

populations. Morphological characters such as stem, leaf, flower and fruit were recorded. In 

observation of leaf morphology, the differences of leaf shape, leaf apex, leaf margin and venation 

were found. Total of fifty 10  base oligonucleotide primers for RAPD were first screened, and 10 

primers were chosen to assess genetic variation among samples. From total 78 fragments 

generated by those primers, 75 were polymorphic 96.15% . A dendrogram showing genetic 

similarities among Cinnamomum species was constructed based on polymorphic bands using 

UPGMA, and a cluster analysis was performed using NTSYS program Version 2.1 . We found 

that genetic similarity among population ranged from 0.397  0.987 with an average 0.641. 

Cluster analysis quite clearly separated each species which were grouped into 5 clusters. Four 

unknowns Fon saen ha  were found to be closer to C. porrectum than the other species. Two 

unknowns called Bori waeng  were grouped in the same cluster of C. iners while other three 

samples were separated in the cluster V. Among the populations, C. iners showed the most 

diverse with genetic similarity coefficients ranging from to . The closest relationships 

between species was found between C. porrectum and C. ilicioides average 0.843 , while          

C. porrectum and C. mollissimum were the least genetically similar average 0.522 . 
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RFLP: Restriction Fragment Length Polymorphism  
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AFLP: Amplification Fragment Length Polymorphism  RAPD: Random 
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Koller et al., 1993) 

Nguyen et al., 2004  
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Cinnamomum Lauraceae 

,

The International Plant Names Index IPNI 2009

1  

The Wealth of India  Joy Maridass 

  

 Liao et al., 2009 Cinnamomum spp.

, 2545 ; Barceloux, 2009

 

 

  

 

 

  

 Cinnamomum
 

  , 2546  

camphor, 
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cinnamaldehyde, safrole, Methylhydroxy Chalcone Polymer, eugenol, beta-caryophyllene 

Anderson 2002  2545

Methylhydroxy Chalcone Polymer  MHCP 

   

 MHCP  

(safrole - rich oil) 

sulindac 

strigol 

, 2550  

Chang et al., 2001

, 2550  

 

1 Cinnamomum 19 

species  

 

  
Cinnamomum aromaticum Nees  
C. bejolghota (Buch.-Ham.) Sweet  

 
C. burmannii (Nees & T.Nees) Blume   
C. camphora (L.) J.Presl   
C. crenulicupulum Kosterm.  
C. deschampsii Gamble -  
C. glaucescens (Nees) Hand.-Mazz.  

C. ilicioides A.Chev.  
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1  
 

  
C. iners Reinw. ex Blume 

-

-

 
C. kerrii Kosterm.  

C. mollissimum Hook.f.  

C. porrectum (Roxb.) Kosterm. 

-  

C. puberulum Ridl. -  
C. rhynchophyllum Miq. -  
C. sintoc Blume  
C. subavenium Miq   

-  
C. tamala (Buch.-Ham.) T.Nees & 

C.H.Eberm. 
 

C. tavoyanum Meisn   
C. verum J.Presl   

 

 : 2544  
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Cinnamomum  
 

1. C. bejolghota (Buch.-Ham.) Sweet

7 - 25 

5-10 

3 

12 - 28 

20 - 25 10 - 15 2 - 5 

6 

9

3 1 2 3 

4 2 7 - 12 

 

 

, 2540  
2. C. camphora (L.) J.Presl 30 

1.5 

2.5 - 5.5 5.5 - 15 

3 - 8 3 2 

2 - 3 

5

1 - 2 6 2  3 
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-
 

 

camphor 

, 2540; 

Linda, 2004  

3. C. aromaticum Nees  

 

- -

-
-

- -

-
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 , 2540; Barceloux, 2009  

4. C. iners Reinw. ex Blume -

(cinnamon) 

- -

-

 

 
 

  

 , 2540  
5. C. porrectum (Roxb.) Kosterm.

-

- -
 

- -
2.5 - 7.5 

-



9 

 

 

0 - 3,000

 

 

 , 2540; , 2552  

6. C. subavenium Miq -

- -

 8 

-
-  



10 

 

 
 

, 2540  
7. C. verum J.Presl -

- -  

-
-

- -

 

  

, 2540; Barceloux, 2009  

8. C. rhynchophyllum Miq. -
 

- -

-
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,  
9.  C. tamala (Buch.-Ham.) T.Nees & C.H.Eberm.  7.5 

95 

2  4.5 6.5  12.5 

3

 

  

gonorrhoea

Ravindran et al., 2004  
   

Cinnamomum  
 

Cinnamomum 

, 2552



12 

 

, 2552; , 2552; , 2546; Govinden Soulange et al., 2007  
 

 
 

2 

Isozyme

Claros et al., 2000; Degani et al., 2001  

restriction enzyme

Kaundun et al., 2000  

PCR: Polymerase Chain Reaction

  molecular 

markers

 
RAPD: Random Amplified Polymorphic DNA

10 random primer

DNA template

2 
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, 2544  

Govinden Soulange  2007

 Cinnamomum 2

11 11 

Joy  Maridass 

 Cinnamomum
9 15 13 

2550

Parkia speciosa Hassk. Parkia
180 8 OPB-04, 

OPB-17, OPB-18, OPC-02, OPR-01, OPR-02, OPT-01 OPAB-03 

103  125 

101 80.80% Parkia 5 

Ahmad 2008

60 45 

2545

18 

20 8 67 

18 6 

2552

Citrus spp.

7 5  
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1.  
 

1.1  
 

Cinnamomum 

 

 

 

- 

 

- 

 

- 1 

 

-  

- 

 

-  

 

-  

-  

-  

-  

15 
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-  

-  

-  

-   

-  

-  

- 

 

-  

 

1.2  

 

1.2.1  

 
- CTAB Hexadecyl trimethyl-ammonium bromide  

- b-mercaptoethanol 

- PVP-40 Polyvinyl pyrrolidone  

- NaCl Sodium chloride  

- Na2EDTA Disodium ethylene diaminetetraacetate  

- Tris-HCl pH 8.0 

- Chloroform 

- Isopropanol 

- TE buffer 

- Ethanol 

 
   1.2.2  
 

- Agarose gel electrophoresis 

- LE agarose FMC Bioproduct, USA  

- Seakem agarose FMC Bioproduct, USA  



17 

 

- Glacial acetic acid 

- Boric acid 

- Tris-base 

- Ethidium bromide 

- Loading buffer 

- Lamda DNA lDNA  

- 100 bp 500 bp DNA Ladder Operon, USA  

 

   1.2.3  
 

- dNTP dATP, dTTP, dCTP,  dGTP Promega, USA  
- MgCl2 
- Taq DNA Polymerase B Promega, USA  

- 10x Taq buffer Promega, USA  

- RAPD Primer 50 primer OPA-01, OPA-07, OPA-10, 

OPA-12, OPA-15, OPA-16, OPA-17, OPB-01, OPB-02, OPB-04, 

OPB-15, OPB-18, OPB-19, OPB-20, OPC-01, OPC-02, OPC-08, 

OPC-10, OPC-13, OPC-15, OPC-16, OPD-03, OPD-09, OPD-10, 

OPE-14, OPN-12, OPN-16, OPO-08, OPQ-14, OPR-07, OPR-09, 

OPR-10, OPT-10, OPT13, OPX-11, OPZ-01, OPZ-02, OPZ-15, 

OPAA-03, OPAA-13, OPAA-17, OPAB-05, OPAB-17, OPAD-04, 

OPAD-12, OPAD-15, OPAI-21, OPAL-20, NO.8, NO.11 Operon, 

USA  

 

 

 

 

 

 

 



18 

 

2.  

 
2.1  

 
-  
-  
-  
-  

 
2.2  

 
-  
-  
-  
-  
-  
-  
- tip 

-  
-  
-  
-  
-  
-  
-  
-  
- Gel documentation 
-  
-  
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1. Cinnamomum  

 
 

1.1  
 

3  

Cinnamomum        

2  
 

1.2   
 

 Cinnamomum

 Cinnamomum

2545 The International Plant Names 

Index IPNI 2009  

, 2542  
1. stem or trunk   

outer bark  

smooth bark  

fissured bark  

2.  

2.1 leaf shape

3:2 ovate

obovate
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elliptic

2 oblong  

2.2 leaf apices

90 acute

acuminate  

2.3 leaf margin entire

undulate  

2.4 venation parallel 

venation 3 

reticulate venation  1 

3  7  
3.  panicle

perianth

6 9 3  

4. 
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 2 species  Cinnamomum 

 
 

species    
 

C. porrectum  
. . .  

. .   

. .  

. .  

. .  

. .  

. .   

. .  

1 

2 

2 

1 

2 

2 

2 

1 

C. ilicioides.  . .   2 

C. camphora  . . .  

. .  
1 

1 

C. tamala  . . .   

C. verum  . . 

.  

. .  

. .   
. .   

. . 

.  

 

6 

3 

1 

1 

 

2 
C. bejolghota  .  .  

. . 

.  

 

 

 

C. iners  . . .   

. . .  

. . .  

. . .  

.  . .  

. .  

2 

6 

3 

9 

3 

1 
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 2  

 

species     
C. iners  

 

 

 

 

. .  

. .  

. .  

. .  

. .  

. . .   

. . .  

.  

.  

. .  

1 

1 

2 

1 

2 

2 

1 

 

2 

3 

 

C. mollissimum  
. .   

unknown species 1  
. .  

. .  
1 

3 

/

unknown species 2  
. .  

. .  

. .  

1 

1 

3 

  82 
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2. Cinnamomum
 

 
2.1  
 

2  

Cinnamomum

82 2  -
 

2.2  
 

 Cinnamomum CTAB Hexadecyl 

trimethyl-ammonium bromide  Doyle Doyle 1990

 Cinnamomum CTAB buffer PVP-40, NaCl, EDTA 0.5 M 

pH 8.0, CTAB 2% b-mercaptoethanol %

,000

-
%

TE buffer 

20 [Tris-HCl ph 7.5  Na2EDTA pH 7.0 ] 

-30  
 
2.2  
 

LE Agarose, Promega, USA

% TAE buffer Tris Base, Glacial acetic acid, 
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EDTA 0.5 pH 8.0

Gel documentation 
 
2.3  
 

 

Cinnamomum 16 OPA-07, OPB-19, OPB-20,OPC-01, 

OPC-08, OPC-10, OPC-13, OPC-16, OPD-09, Govinden Soulange et al., 2007 OPA-10, OPA-

12, OPA-15, OPA-17, OPB-01, OPB-15, OPC-15 Joy and Maridass, 

34 

25 60 0.3 

Taq polymerase 1.5 10X Taq 2 MgCl2 

2.5 dNTP 100 

3 94 2 41 

94  30 37  1 72  2 

72  5 

LE Agarose % TBE Buffer Tris Base, Boric acid, Na2EDTA 

0.5 ; pH 8.0

Gel documentation 

polymorphism

 
 
2.4  
 

Cinnamomum  
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2.5 
Cinnamomum 

 

Cinnamomum binary 

UPGMA Unweighted 

Pair-Group Method Using Arithmetic Average cluster analysis Similarity coefficient 

Jaccard 1908 Numerical Taxonomy and Multivariate Analysis System 

Version-2.1 NTSYS Version 2.1 Rohlf, 2002  
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Cinnamomum 

 

 

 Cinnamomum

 

 

1.1  

 

1

unknown 1  unknown 2 
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27 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

1 Cinnamomum  

fissured bark    

smooth bark  

      C. porrectum         C. ilicioides       C. camphora  

 

      C. verum         C. iners       C. mollissimum  

 

         C. bejolghota            C. tamala         unknown 1                   unknown 2 
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1.2  

 

4 

 
 

1.2.1  

 

Cinnamomum 4 

2  

1 elliptic

 
2 ovate  

3:2 

unknown 1  

3 obovate

 
4 oblong

2 

unknown 2  
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2 Cinnamomum  
: elliptic   : obovate  

: oblong  : ovate  

 

unknown2  C. tamala C. iners C. bejolghota  C. mollissimum 

  

C. ilicioides C. porrectum C. porrectum C. verum 

 

unknown1  C. verum C. camphora 
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1.2.2  
   

Cinnamomum 

2 3  

   1 acute

unknown 2 

   2 acuminate

unknown 1  

 

 

 
 

 

 

 

 

 

 

 

  

 
 

 

 

 

 

 

3 Cinnamomum 

( ) acute  

( ) acuminate  

C. verum C. iners 

C. mollissimum unknown 2  C. tamala 

C. bejolghota  

C. porrectum  C. ilicioides C. camphora unknown 1  
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1.2.3  

 

unknown 1 unknown 2

entire undulate 4  

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

4 Cinnamomum 
( ) entire  

( ) undulate  

 

C. camphora 

 

C. ilicioides C. porrectum C. porrectum C. verum 

unknown2  C. tamala C. iners C. bejolghota C. mollissimum 

unknown1  

C. verum 
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C. porrectum C. camphora  

1.2.4   

 

Cinnamomum 
2 5  

1 parallel venation

unknown 1 unknown 2 5  
2 reticulate venation

5  

 
 

 
 

 

 

 

 

                        
 

 

 

 

 

 

 

 

 

5 Cinnamomum 

( ) parallel venation  

( ) reticulate venation  

 

C. tamala unknown 1  

C. ilicioides 

 
unknown 2  C. iners C. mollissimum C. verum C. bejolghota  
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panicle

perianth

6 9 3 

6  

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 
   
 

 

 

 

6 Cinnamomum 
( )   C. verum 

 C. porrectum  C. camphora 

 

C. porrectum C. camphora  

C. verum 

stamen 

perianth 

stigma 
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C. verum 

C. iners  C. porrectum C. ilicioides 

C. camphora  

 

   

Cinnamomum 5 

5 

2  
  1 6 

7  

  2 

7  

 

  

 

 
 

 

 

 

 

 

 

( )  
 

7 Cinnamomum 

( )  

( )  
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2. Cinnamomum 

 

 

  2.1  
  

  Cinnamomum
CTAB 1 -4

  

 
  2.2  

 

2.2.1 

Cinnamomum  

 

   

Cinnamomum
Cinnamomum 4 2 8 

10 

Cinnamomum 16 34 

50 

40 10

40 

10 

OPA-01 OPA-07 OPA-10 OPB-19 OPB-20 OPC-15 OPC-16 OPD-09 OPE-14 

OPAA-03 Cinnamomum 

82 73 9 

78 7.80 

75 96.15  3 3.85

OPB-19 11

OPE-14 5 3  
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3

Cinnamomum 

82  

 
Primer 

 

Sequence 

 

Amplified 

fragments 

Monomorphic 

fragments 

Polymorphic 

fragments 

A-01 CAG GCC CTT C 9 0 9 

A-07 GAA ACG GGT G 8 0 8 

A-10 GTG ATC GCA G 8 1 7 

B-19 ACC CCC GAA G 11 0 11 

B-20 GGA CCC TTA C 8 0 8 

C-15 GAC GGA TCA G 9 0 9 

C-16 CAC ACT CCA G 6 0 6 

D-09 CTC TGG AGA C 6 2 4 

E-14 TGA GGC TGA G 5 0 5 

AA-03 TTA GCG CCC C 8 0 8 

Total 

Polymorphic %  

 78 

- 

3 

- 

75 

96.15 

 
   

Cinnamomum OPA-01 

9 9 8 OPA-07 

8 8 9

OPA-10 8 7 

10 OPB-19 11

11 OPB-20 8

12 OPC-15 

9 13 OPC-16 

6 14 OPD-09 

6 4 15

OPE-14 5
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100 bp 

500 bp 

1517 bp 

            M   1    2    3    4    5    6    7    8    9  10  11  12  13  14  15  16  17   18  19  20  21  22  23  24   25  26  27     

100 bp 

500 bp 

1517 bp 

 M    1    2    3    4    5     6    7    8    9   10  11  12   13  14  15  16  17  18  19  20  21  22  23  24  25 26  27  

16 OPAA-03 8

17  

 
 

 
  

 

 

8  Cinnamomum
 OPA-01 

lane 1-6: C. porrectum (Roxb.) Kosterm.  lane 20-21: C. bejolghota (Buch.-Ham.) Sweet 

lane 7-8: C. camphora (L.) J.Presl  lane 22: C. mollissimum Hook.f. 

lane 9: C. tamala (Buch.-Ham.)   lane 23-25: unknown 1 

lane 10-13: C. verum J.Presl   lane 26-27: unknown 2  

lane 14-15: C. ilicioides A.Chev.   M DNA Ladder 100  

lane 16-19: C. iners Reinw. ex Blume 

 

 

 

 

 

 

9  Cinnamomum
 OPA-07 

lane 1-6: C. porrectum (Roxb.) Kosterm.  lane 20-21: C. bejolghota (Buch.-Ham.) Sweet 

lane 7-8: C. camphora (L.) J.Presl  lane 22: C. mollissimum Hook.f. 

lane 9: C. tamala (Buch.-Ham.)   lane 23-25: unknown 1 

lane 10-13: C. verum J.Presl   lane 26-27: unknown 2  

lane 14-15: C. ilicioides A.Chev.   M DNA Ladder 100  

lane 16-19: C. iners Reinw. ex Blume 
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100 bp 

500 bp 

1517 bp 

      M   1     2    3     4    5    6    7    8    9   10  11  12   13  14  15  16  17  18  19  20   21  22  23  24  25   26   27     

 

 

 

 

 

 

 

10  Cinnamomum
 OPA-10 

lane 1-6: C. porrectum (Roxb.) Kosterm.  lane 20-21: C. bejolghota (Buch.-Ham.) Sweet 

lane 7-8: C. camphora (L.) J.Presl  lane 22: C. mollissimum Hook.f. 

lane 9: C. tamala (Buch.-Ham.)   lane 23-25: unknown 1 

lane 10-13: C. verum J.Presl   lane 26-27: unknown 2  

lane 14-15: C. ilicioides A.Chev.  M DNA Ladder 100  

lane 16-19: C. iners Reinw. ex Blume 

 
 

 

  

 

 

 

11  Cinnamomum
 OPB-19 

lane 1-6: C. porrectum (Roxb.) Kosterm. lane 20-21: C. bejolghota (Buch.-Ham.) Sweet 

lane 7-8: C. camphora (L.) J.Presl  lane 22: C. mollissimum Hook.f. 

lane 9: C. tamala (Buch.-Ham.)   lane 23-25: unknown 1 

lane 10-13: C. verum J.Presl   lane 26-27: unknown 2  

lane 14-15: C. ilicioides A.Chev.  M DNA Ladder 100  

lane 16-19: C. iners Reinw. ex Blume 

100 bp 

500 bp 

1517 bp 

     M   1    2    3     4    5     6   7   8   9   10   11   12  13  14 15  16   17   18  19   20  21  22  23   24  25  26   27   
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100 bp 

500 bp 

1517 bp 

M     1     2    3    4     5    6     7   8     9   10   11  12  13  14  15  16   17  18  19  20  21 22  23  24  25  26   27   

100 bp 

500 bp 

1517 bp 

420 bp 

     M    1     2    3    4   5    6     7    8     9   10  11  12  13  14   15  16  17   18  19  20  21  22  23  24  25  26  27   

 

 

 

 

 

 

 

12  Cinnamomum
 OPB-20 

lane 1-6: C. porrectum (Roxb.) Kosterm.  lane 20-21: C. bejolghota (Buch.-Ham.) Sweet 

lane 7-8: C. camphora (L.) J.Presl  lane 22: C. mollissimum Hook.f. 

lane 9: C. tamala (Buch.-Ham.)   lane 23-25: unknown 1 

lane 10-13: C. verum J.Presl   lane 26-27: unknown 2  

lane 14-15: C. ilicioides A.Chev.  M DNA Ladder 100  

lane 16-19: C. iners Reinw. ex Blume 
 

 

 

 

 

 

 

13  Cinnamomum
 OPC-15 

lane 1-6: C. porrectum (Roxb.) Kosterm.  lane 20-21: C. bejolghota (Buch.-Ham.) Sweet 

lane 7-8: C. camphora (L.) J.Presl  lane 22: C. mollissimum Hook.f. 

lane 9: C. tamala (Buch.-Ham.)   lane 23-25: unknown 1 

lane 10-13: C. verum J.Presl   lane 26-27: unknown 2  

lane 14-15: C. ilicioides A.Chev.  M DNA Ladder 100  

lane 16-19: C. iners Reinw. ex Blume 
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200 bp 

500 bp 

1517 bp 

 M   1    2     3    4    5     6    7  8    9   10   11  12  13  14   15 16  17 18  19   20  21  22   23   24  25  26   27   

1517 bp 

200 bp 

500 bp 

  M   1    2    3      4    5     6   7    8     9   10 11  12  13  14  15  16   17  18   19  20  21 22 23 24  25   26   27  

 
 

 

 

 

 

 

14  Cinnamomum
 OPC-16 

lane 1-6: C. porrectum (Roxb.) Kosterm.  lane 20-21: C. bejolghota (Buch.-Ham.) Sweet 

lane 7-8: C. camphora (L.) J.Presl  lane 22: C. mollissimum Hook.f. 

lane 9: C. tamala (Buch.-Ham.)   lane 23-25: unknown 1 

lane 10-13: C. verum J.Presl   lane 26-27: unknown 2  

lane 14-15: C. ilicioides A.Chev.  M DNA Ladder 100  

lane 16-19: C. iners Reinw. ex Blume 

 
 

 

 

 

 

15  Cinnamomum
 OPD-09 

lane 1-6: C. porrectum (Roxb.) Kosterm.  lane 20-21: C. bejolghota (Buch.-Ham.) Sweet 

lane 7-8: C. camphora (L.) J.Presl  lane 22: C. mollissimum Hook.f. 

lane 9: C. tamala (Buch.-Ham.)   lane 23-25: unknown 1 

lane 10-13: C. verum J.Presl   lane 26-27: unknown 2  

lane 14-15: C. ilicioides A.Chev.  M DNA Ladder 100  

lane 16-19: C. iners Reinw. ex Blume 
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1517 bp 

           M   1    2     3   4    5   6    7     8     9  10   11   12  13 14   15  16   17  18   19  20  21  22  23 24  25  26   27 

300 bp 

500 bp 

      1517 bp 

M    1     2    3    4     5     6   7    8    9   10   11  12  13  14  15  16  17 18  19   20  21  22   23  24  25  26  27  

  

 

 

 

 

 

16  Cinnamomum
 OPE-14 

lane 1-6: C. porrectum (Roxb.) Kosterm.  lane 20-21: C. bejolghota (Buch.-Ham.) Sweet 

lane 7-8: C. camphora (L.) J.Presl  lane 22: C. mollissimum Hook.f. 

lane 9: C. tamala (Buch.-Ham.)   lane 23-25: unknown 1 

lane 10-13: C. verum J.Presl   lane 26-27: unknown 2  

lane 14-15: C. ilicioides A.Chev.  M DNA Ladder 100  

lane 16-19: C. iners Reinw. ex Blume 
 

 

 

 

 

 

 

17  Cinnamomum
 OPAA-03 

lane 1-6: C. porrectum (Roxb.) Kosterm.  lane 20-21: C. bejolghota (Buch.-Ham.) Sweet 

lane 7-8: C. camphora (L.) J.Presl  lane 22: C. mollissimum Hook.f. 

lane 9: C. tamala (Buch.-Ham.)   lane 23-25: unknown 1 

lane 10-13: C. verum J.Presl   lane 26-27: unknown 2  

lane 14-15: C. ilicioides A.Chev.  M DNA Ladder 100  

lane 16-19: C. iners Reinw. ex Blume 
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2.2.3 

Cinnamomum  

    

Cinnamomum 

8 

73 9 

UPGMA Unweighted Pair-Group Method Using Arithmetic Average cluster 

analysis Similarity coefficient Jaccard 1908 Numerical 

Taxonomy and Multivariate Analysis System Version-2.1 NTSYS Version 2.1 Rohlf, 2002

82 
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1. Cinnamomum 

 
 

Cinnamomum 19 , 2544 300  

Cinnamomum 

 C. bejolghota  

1

8 species

9 

3 

unknown 1  unknown 2 

unknown 1  unknown 2 

C. bejolghota

unknown 2 

unknown 1 unknown 2

Cinnamomum

4 
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Ravindran 2004

Cinnamomum

 Cinnamomum

3 elliptic ovate

obovate

, 2552 Cinnamomum 

monoecious 

, 2540; , 

Cinnamomum

protogynous dichogamy

Ravindran et al., 2004  

Cinnamomum

C. bejolghota

C. aromaticum C. porrectum C. subavenium C. verum

, 2540
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2. Cinnamomum 
 

 

Doyle Doyle 1990

CTAB 

phenolic compound

10 - 40 

 Joy  Maridass 

Cinnamomum A260 A280 1.7  1.9  

 

 : 1 : 3 

1 3 

 2552 10  50 
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Cinnamomum 50 34 

Govinden Soulange 2007   Joy  

Maridass,  

10 OPA-01 OPA-07 OPA-10 OPB-19 OPB-20 OPC-15 OPC-16 OPD-09 

OPE-14 OPAA-03 78 

75 96.15 2 

monomorphic fragments OPA-10 OPD-09 1 2 

3  OPC-15 

C. tamala 420 

C. tamala

1 

Cinnamomum

heterozygosity Lin 1997

C. kanehirae 4 

 
Cinnamomum 73

8 9 

interspecies 0.397  0.987

0.641 Chatti 2003 Joy  Maridass 

Cinnamomum 17  

Maridass 2008  C. trivancoricum 4 

 6 

I 

II 



53 

 

I unknown 1 I 

 unknown 2 5 

2 3 

V 5 

 
 

0.487  0.987              

0.667  0.987 

1 2

13 

39 

, 2550

Barceloux, 2009

Abeysinghe et al., 2009
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2552

2 chemotypes
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80 

citral

muurolol limonene  

8 

Cinnamomum unknown 1 

C. perrectum 0.638 unknown 2 

 unknown 1 

C. verum 0.641 0.621 

5

, 2549 Terminalia Deshmukh et al., 2009  

Chowdhury et al., 2001  

Cinnamomum 

Cipriani et al., 1996

cpDNA trnL-F rDNA ITS 

Cinnamomum 

C. verum Abeysinghe et al., 2009 C. kanehirae Kuo et al., 2009  

C. osmophloeum Lee et al., 2010

Cinnamomum    
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Cinnamomum 
 

 
- Cinnamomum

4 
4 elliptic

ovate  obovate oblong 2 
parallel venation reticulate venation 2 
acute acuminate 2 

entire  undulate   
- 

Cinnamomum 82  10 
50 78 7.80 

75 96.15
0.397  0.987 0.641

C. iners
  

- Cinnamomum 5
9 unknown 1

4 C. porrectum C. ilicioides
C. camphora unknown 2 5 
C. iners 2 3 V 
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. 2550. Parkia speciosa Hassk.

Parkia Random Amplified 

Polymorphic DNA . : 
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. 2544. . : 
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. 2552. Citrus spp.

. : 
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. 2549. 

Borassus flabellifer linn. Random Amplified Polymorphic 
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. 2552. C. porrectum (Roxb.) Kosterm. 
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1) CTAB 100  

PVP-40    1.0  

NaCl2    8.12  

0.5 M Na2EDTA pH 8.0  4.0  

1.0 M Tris-HCl pH 8.0   10.0  

100 CTAB 2 

60 

b-mercaptoethanol %  

2) TE 500  

1.0 M Tris-HCl pH 7.5   500  

0.25 M Na2EDTA pH 7.0  200  

500  

 

Agarose gel electrophoresis 
 

1) TAE 5  

Tris Base 121.1  

Acetic acid 28.5  

0.5 M Na2EDTA pH 8.0  50.0  

500 1 
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2) TBE 5  

Tris Base  216.0  

Boric acid   110.0  
0.5 M Na2EDTA pH 8.0  80.0  

4 1 

 

3) DNA sample buffer 

Bromophenol blue  125.0  

Xylene cyanol FF  125.0  

Glycerol  15.0  
 50  

4) Ethidium bromide 10  

 100 Ethidium bromide 1  
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1 
RAPD - PCR Cinnamomum 

 

           

 0PA-01   CAGGCCCTTC    polymorphism 

 OPA-07   GAAACGGGTG   polymorphism 

 OPA-10   GTGATCGCAG   polymorphism 

 OPA-12   TCGGCGATAG   polymorphism 

 OPA-15   TTCCGAACCC    polymorphism 

 OPA-16   AGCCAGCGAA   polymorphism 

 OPA-17   GACCGCTTGT    not clear 

 OPB-01   GTTTCGCTCC    non-amplified 

 OPB-02   TGATCCCTGG    polymorphism 

 OPB-04   GGACTGGAGT   non-amplified 

 OPB-15   GGAGGGTGTT   polymorphism 

 OPB-18   CCACAGCAGT   polymorphism 

 OPB-19   ACCCCCGAAG   polymorphism 

 OPB-20   GGACCCTTAC    polymorphism 

 OPC-01   TTCGAGCCAG   polymorphism 

 OPC-02   GTGAGGCGTC   polymorphism 

 OPC-08   TGGACCGGTG   polymorphism 
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1  
 

           

 OPC-10   TGTCTGGGTG    polymorphism 

 OPC-13   AAGCTTCGTC    polymorphism 

OPC-15   GACGGATGAG   polymorphism 

OPC-16   CACACTCCAG   polymorphism 

 OPD-03   GTCGCCGTCA    polymorphism 

OPD-09   CTCTGGAGAT    polymorphism 

 OPD-10   GGTCTACACC    polymorphism 

OPE-14   TGCGGCTGAG   polymorphism 

OPN-12   CACAGACACC   polymorphism 

OPN-16   AAGCGACCTG   polymorphism 

OPO-08   CCTCCAGTTC    polymorphism 

OPQ-14   GGACGCTTCA   polymorphism 

 OPR-07   ACTGGCCTGA   polymorphism 

OPR-09   TGAGCACGAG   non-amplified 

OPR-10   CCATTCCCCA    polymorphism 

OPT-10   CCTTCGGAAG   non-amplified 

 OPT-13   AGGACTGCCA   polymorphism 

 OPX-11   GGAGCCTCAG   non-amplified 
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1  

 

            

OPZ-01   TCTGTGCCAC    polymorphism 

OPZ-02   CCTACGGGGA   non-amplified 

OPZ-15   CAGGGCTTTC    polymorphism 

OPAA-03  TTAGCGCCCC    polymorphism 

OPAA-13  GAGCGTCGCT   non-amplified 

OPAA-17  GAGCCCGACT   non-amplified 

OPAB-05  CCCGAAGCGA   polymorphism 

OPAB-17  TCGCATCCAG    non-amplified 

OPAD-04  GTAGGCCTCA   polymorphism 

OPAD-12  AAGAGGGCGT   polymorphism 

OPAD-15  TTTGCCCCGT    non-amplified 

OPAI-21  CACGCGAACC   polymorphism 

OPAL-20  AGGAGTCGGA   polymorphism 

No.8   ATCCGCGTTC    polymorphism 

No.11   ACGGCATATG   polymorphism 
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