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1
Tab.1 The chemical components of P. cablin
No. Compounds Tissue used for extraction References
1 ( Hexanal) (Stem) . ( Leal 21 -22
3. —4-
2 ( 3-hydroxy-4-methoxycinnamaladehyde) (Stem) 23
3 2 - ( 2-hexenal) (Stem) . ( Leal 22
4 ( Benzaldehyde) ( Stem) ( Leaf) 22
5 ( Benzeneacetaldehyde) ( Stem) ( Lea) 22
6 2 - ( 2-octenal) ( Stem) 22
66— 311 - -2 -
7 (6 6-dimethyl-bicyclo 3 1 1 hept2-ene2-carhoxal de— ( Stem) 22
hyde)
-2 4 -
8 ( Trans trans-nona—2 4-dienal) ( Sten) 2
9 ( Decadienal) ( Stem) 22
10 - ( Trans trans-farnesal) ( Stem) ( Leaf) 22
11 ( Longifolenaldehyde) ( Leaf) ( Herh) 24
12 3- -2- ( 3-methyl2-pentanone) ( Stem) ( Leaf) 21
13 5- -2 - ( 5-methyl2-hexanone) ( Stem) ( Leaf) 21 -22
355- -2 - -1-
14 (3 5 5-irimethyl-2-eyelohexene--one) ( Stem) (Leal 2
15 ( Trans-verbenone) ( Stem) ( Lea) 22
16 ( Isopinoeamphone) (Stem) . ( Lea 21
17 ( Dihydrocarvon) (Stem) . ( Leal) 21
18 ( Verbenon) (Stem) . ( Leal 21
19 ( Perillaketone) ( Stem) ( Leaf) 21
20 ( Thujone) ( Stem) ( Lea) 21
21 ( Pogostone) (Stem) . ( Lea 21
22 (Aristolone) (Stem) . ( Leal 21
3. 3- 2-
23 (3-decen2-one 3-methyl) ( Stem) -2
24 2 - ( 2-heptanone) ( Stem) 21
25 3- ( 3-octanone) ( Stem) 22
26 3- -2 - (3-octen2-one) ( Stem) 22
27 35- -2 - (3 5-octadien2-one) ( Stem) 22
6 10 - -59- -2-
28 ( E -6 10-dimethyl5 9-undecadien-2-one) ( Sten) 2
29 2 - ( 2-tetralone) ( Leal) 22
8- -—-1- -1-(2- ) =2(H
30 ( 8-hydrogen- -methyld { 2-propenyl) 2 ( H) -naphthalen— ( Stem) 22
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1 Continned

No. Compounds Tissue used for extraction References
3 ?3_ —acetyl—é—;nit;yl—ZH ;;rl;ln—Z 4 (_ 32H;1(—§jil(—)lr)16)_ ( Sten) 24
32 ( Aristolochic ketone) ( Stem) 24

78- 45~ 34— _1(2H) -
33 (7 8-dihydroxy4 S-dimethyl3 4-dihydro-naphthalene- ( Herb) 24

(2H) -one)
34 ( Calamus elain) ( Sten) 2
35 ( Eugenol) ( Leaf) 24
36 45- “2- (4 S5-dimethoxy2-cresol) ( Herh) 24
37 1= —4- (Leaf) . (Herh) 24

( 1-acetyl-<4+luoro-methylnaphthalene)
38 a- ( a-pinene) (Stem) . ( Leal 24
39 ( Camphene) (Stem) . ( Leaf 24
40 B- ( B-pinene) (Stem) . ( Leal 21
41 ( Limonene) (Stem) . ( Leal 22
R PO — (St (1 2
43 5- ( 5-elemene) ( Leaf) 21
44 8- ( Bpatchoulene) (Stem) . ( Leal) 21
45 B- ( Bcaryophyllene) (Stem) . ( Lea 21
46  a- ( a-guaiene) (Stem) . ( Leal 21 24
47 ( Seyehellene) (Stem) . ( Leal 21 - 22
48 a- ( apatchoulene) (Stem) . ( Leal 21
49  5- ( 5-guaiene) ( Leal 21-22
50 y- ( y-selinene) (Stem) . ( Leal 21-22
51 a- ( a-curcumene) (Stem) . ( Leal 21-22
52 B- ( B-elemene) (Stem) . ( Leal 21 -22
53 a- ( a-caryophyllene) (Stem) . ( Leaf 21
54 8- ( B-caryophyllene) (Stem) . ( Leal) 21
55 ( Germacrene) (Stem) . ( Leal 25
5 a- ( a-famesene) (Stem) . ( Leal 2
57 ( Copaene) (Stem) . ( Lea 25
58 ( Elixene) (Stem) . ( Leal 25
> ?27 61110_—d0de(:atri_ei—36 7101 1_—trimethyl) (Stem) . (Lea »
60 2-B-  (2B-Hnene) (Stem) . ( Lea b7
61 - ( Cis—caryophyllene) ( Stem) 2
62 - ( Trans-caryophyllene) (Stem) . ( Leal 2
63 B- ( BHamesenc) ( Stem) 24
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No. Compounds Tissue used for extraction References
64 B- ( B-selinene) ( Sten) 2
65 B- ( B—guaiene) (Stem) . ( Leal 22
6 B- ( B-cubebene) (Stem) . ( Lea) 2
67 - ( 5-cadinene) (Stem) . ( Lea) 2
68 oy~ ( y-cadinene) ( Leal 2
09 a- ( a-bulnesene) ( Sten) 11 23
70 - ( a-humulene) (Hirls))tem) o (Leal) 24
71 ( Allo-aromadendrene) (Stem) . ( Lea 24
7 ( Tsoledene) (Hirﬁ)‘em) v (Leal) 24
73 ( Isolongifolene) ( Leal 24
74 ( D-germacrene) ( Leal 24
75 ( Juniper diene) ( Leal 24
76 a- ( a-terpinolene) ( Stem) 24
T (3 sty Sbembioylo 222 002 sding (50 24
78 ?57 7_—dimethoxy—2_ 22—f1ir_nethyl—2H_—02hI;lor_nene) ( Steny 24
79 a- ( a~gurjunene) ( Leal 24
2- 5- -9 4409-1-
80  (2-sopropyl-S-methyl-9-methylene-bicyclo 4 4 0 94— ( Herh 24
alkenyl)
81 ( Hexadecanoic acid) (Stem) . ( Leal 22 25
82 (9 ILZL_ 9 12-octadecadienoic acid) ( Stem) 2
83 ( Benzen) ( Sten) 2
84 ( Methyl bezene) ( Stem) 22
8 13- (1 3-dimethylbzene) ( Stem) 2
5 (153 ssthioeyanto bensene (sten 24
5 anethony 2-tertcy-6-touene) (e 24
88 ( Cyclohexan) ( Stem) 2
89 23— (2 3-dimethlyl-pentane) ( Stem) 2
90 ( Heptanes) ( Stem) 2
44- —3- 321 -6- -2-
4 _41—(1_imethyl—3—methylene bieydo 3 2 1 oct-bene2— Lo 24
spiro —eyclopentane)
92 25- (2 5-dimethlyl-tetrahydrofuran) ( Stem) 22
93 2- ( 2-pentylfuran) (Stem) . ( Leal) 2
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1 Continned
No. Compounds Tissue used for extraction References
94 2 - (2-ethyl furan) ( Stem) 22
95 ( Linalyl propionate) ( Stem) 22
96 2- B (Stem) . ( Leal) 22
( 2-hydroxy-benzoic acid 1-mehtyl ethyl ester) em e
97 ( Acetic acid nonyl ester) ( Stem) 22
98 ( Geraniol formate) ( Stem) 22
% (1 2-benzenedicarboxylic acid bis 2-methyl propyl ester) (Leal 22
100 (1 2-benzenedicarboxylic acid dibutyl ester) (Lea 2
101 1- -3 - (1-heptene-3-ol) (Stem) . ( Leal 21
102 ( Linalool oxide) (Stem) . ( Leal) 21
103 ( Linalool) (Stem) . ( Leal 21 - 22
104 -4 —  ( Terpinene-4-ol) (Stem) . ( Lea 21
105 ( Myrtenol) (Stem) . ( Leal) 21
106 ( Patchouli alcohol) (Stem) . ( Leal 21 -22
7 - -16- -3 - (1 6-octadien3-ol. 7— .
107 dimethyl) (Stem) . ( Leal) 25
108 ( Dnerolidol) ( Stem) ( Leaf) 25
3711- -26 10 - -1- .
109 (2 6 10-dodecatriend-ol 3 7 11-rimethyl) (Stem) . (Lea) 25
37 11- -16 10 - -3-
1O (16 10-dodecatriend -l 3 7 11-rimethyl) (Stem) . (Lea) 25
8 - (10) —a - -4a -
i ( 8—ket0—9( 10) -a-patchoulene4a-ol) ( Sten) 23
2- -1(5) - —4B -
12 (2ketod( 5) —ﬁ—patchoulene-4ﬁ—ol) ( Sten) 23
2 - 1(5) - —4a -
13 ( 2—ket0—l( 5) B-patc houlene-4a—ol) ( Steny 23
114 1- ( 1-hexanol) (Stem) . ( Leal) 22
115 15- -3- ( 5z -octad 5-dien-3-0l) (Stem) . ( Leal 22
116 7 - -4 - (7-octen-4-ol) ( Stem) 22
117 3 - ( 3-octanol) (Stem) . ( Leal) 22
118 - ( Trans-geraniol) (Stem) . ( Leal 22
119 ( Nerolidol) ( Stem) 22
120 - ( Cisfarnesol) ( Stem) 22
121 3- -1- ( 3-methylH -butanol) ( Leaf) 22
122 1- -3 - (1-octen3-ol) ( Leaf) 22
123 dl - ( dldimon alcohol) ( Leaf) 22
124 l-a- ( 1-aterpineol) ( Leaf) 22
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No. Compounds Tissue used for extraction References

125 ( Farnesol) ( Leaf) 22

126 ( Palustrol) ( Leaf) 24

127 4 - ( 4-methoxybenzyl alcohol) ( Stem) 24

128 ( Isospathulenol) ( Stem) 24

129 ( Spathulenol) ( Stem) 24

130 - - -15 - ( Vision-a-cedrene-5-0l) ( Stem) ( Leaf) . 24

Herb)

35- ~7 4

131 (3 5-dihydroxy7 4=dimethoxyflavone) (Stem) (Leal 1926
35- -7 34—

132 (3 5-dihydroxy7 3~ 44rimethoxy flavone) ( Stem) (Leal 19
54— -7 3-

133 (5 4=dihydroxy-7 3<dimethoxyflavone) (Stem) . (Leal 19
354 - -7 37—

134 (3 5 44rihydroxy7 3= dimethoxy flavone) (Stem) . (Leal 19
5- -3 7 374~ .

135 (5-hydroxy3 7 3° 44etramethoxy flavone) (Stem) . (Lea) 27-28
5 4- -3 7 3"-

136 (5 44dihydroxy3 7 34rimethoxy flavone) (Stem) . (Lea) 27- 28
5- -73 4-

137 ( 5-hydroxy7 3 44rimethoxy flavone) ( Herh) 16
5 4- -7 -

138 (5 4=dihydroxy-7-methoxy flavone) (‘Herty 16
4°5 - -337-

139 (47 5-hydroxyl3 3 7-rimethoxy flavone) (Stem) . (Lea) 13
33477 - -5-

140 (3 37 47 7+etramethoxysilane-5-hydroxy flavone) (Stem) . (Lea) 1329
34°57-

14 (3 47 5 7+4etramethoxy flavone) (Stem) - (Teal 13
364- -7-

142 (3 6 4 “rihydroxy-7-methoxy flavone) (Stem) - (Teal 13
23457

143 (2737475 7-pentahydroxy flavone) (Stem) . (Leal 13
357 3 4-

144 (3 5 7 374 “pentahydroxy flavone) (Herdy 16
334°5- -7-

145 (3 3”47 5-hydroxyl7-methoxy flavone) (Stem) . (Lea) 13

146 457 - (47 5 T+rihydroxy flavone) (Stem) . ( Leal) 13
37475 - -37-

147 (324" 5chydroxy3 T-dimethoxy flavone) (Stem) . (Lea) 13
35 4- _7-

148 (3 5 44rihydroxy-7-methoxy flavone) (Stem) . (Lea) 26
337- -4°5 -

149 (3 37 7-methoxy4~ 5-dihydroxy flavonoids) (Herl) 29

150 ( Acacetin) ( Medicinal slices) 28

151 ( Apigenin) (Stem) . ( Leal 19 26
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1 Continned

No. Compounds Tissue used for extraction References
57- -374-

152 (5 7-dihydroxy-3~ 4 ~dimethoxy flavanone) ( Sten) 23
S5- —734-

153 ( 5-hydroxy7 3” 44rimethoxy flavanone) (Herb) ( Extractum) 1627
45— 37 -

154 (47 5-hydroxy-3~ 7-dimethoxylavanone) (Stem) . (Lea) 13

155 457 - (45 7-rihydroxy flavanone) (Stem) . ( Leal) 26
45 37—

156 (47 5-dihydroxy-3~ 7-dimethoxy dihydro flavone) (Stem) . ( Lea) 1319
S5— -7 4-

157 ( 5-hydroxy7 4=dimethoxy flavanone) (‘Herdy 16

158 ( Daucosterol) (Stem) . ( Leal) 26

159 ( Verbascoside) (Stem) . ( Leal 26

160 ( Broomrape glycosides) (Stem) . ( Leal) 26

161 ( Campneoside) ( Medicinal sliceg 28

162 ( Thistle glycosides) ( Medicinal slicesg) 28

163 I I ( Soya—cerebrosides) ( Medicinal slices) 28

164 ( Agastache glycosides) (Stem) . ( Leal) 19
54— -7-0-

165 (5 4=dihydroxy flavone-7-O-glucoside) (Stem) . (Leal 13

-B-D- ‘
166 ( Syringaresinol-8-D—glucoside) (Stem) . (Leal 26
7-0-(6-0-  -B-D-
167 (Stem) . ( Leal 26

( Luteolin7-0~ 6-O-methyl-8-D-glucuronopyranoside) )

-7-0-B-D-
168 ( Quercetin7-B8-D-glucoside) (Stem) . (Leal 26
-7-(6"-p- ) ceinal sl
169 ( Apigenin-7o 6 “p-coumaroyl) glucose celecoxib) ( Medicinal slices 28
~7-0-B-D- .
170 ( Diosmetin-7-O-8-D-glucopyranoside) ( Medicinal sliced 28
7-0-(3" 6= - - - ) - B-D-
I (7-0 3~ 64I-irans-p—coumaric acid) 8-D-galactose-apige— (Stem) . (Leal 13 28
nin glycoside)
12-0- 25-(3 4- ) —12-
3-0-a-L- —4-0- B
-D-
172 (1 2-0- 2SH 3 4-dihydroxyphenyl) 4 2-ethanediyl 3-O- (Stem) . (‘Lea) 13 28
a-L-+rhamnoseadjoin  Nomglycosyl-4-O-Coffee acyl-8-D-glu-
cose adjoin furans glucoside)
12-0- 25-(3 4- ) -12-
3-0-a-L- 4-0- _B-D
173 - ( Medicinal slices) 28 30

(1 2-0- 2so 3 4-dihydroxyphenyl) 4 2-ethanediyl 3-O-o— ( Stalk)
L-+hamnoseadjoin  Nomglycosyl-4-O-ferulate acyl-8-D-glu—
cose adjoin furans glucoside)
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1 Continned
No. Compounds Tissue used for extraction References
12-0- 25-(34- ) -1 2-
-3-0-a-L- -6-0- -B
-D-
174 (1 2-0- 2SH 3 4-dihydroxyphenyl) 4 2-ethanediyl 3-O- (Stalky 30
a-1L~rhamnoseadjoin  Nomglycosyl-6-O-Coffee acyl-8-D-glu—-
cose adjoin furans glucoside)
1-0- 3 4- -12- -3-0-
a-L- -4-0- -B-D-
175 ( Stalk) 30
(1-0- 3 4-dihydroxyd 2-ethanediyl 3-O-ad.+hamnopyr—
anosyl-4-O-caffeoyl-8-D-glucopyranoside)
1-0- 3 4- -1 2- -3-0
—a-L- -6-0- -B-D-
176 (Stem) . ( Leal) 13
( 1-0- 3 4-dihydroxyphenyld 2-ethanediyl 3-O-o-L-+h-
amnopyranosyl-6-O-caffeoyl-8-D-glucopyranoside)
177 ( Epifriedelanol) ( Stem) ( Leal) 13 29
3°5- -4 7-
178 (37 5-dihydroxy<4 7-dimethoxyflavanone alcohol) ( Stem) (Leal 19
179 B- ( B-sitosterol) ( Stem) ( Leal) 13 29
180 ( Vanillic acid) ( Stem) ( Leaf) 19
181 ( Protocatechuate) (Stem) . ( Leal) 19
182 14- (1 4-succinic acid) (Stem) . ( Leal 13
27 - -59-
183 (27-methyl-5 9-twentyeight dienoic acid) (Stem) . (Lea) 13
184 4 - ( 4-hydroxybenzoic acid) ( Stalk) 30
185 ( Oleanolic acid) ( Herh) 29
186 5- ( 5 hydroxymethyl) furfural) ( Stem) ( Leaf) 13
187 34- (3 4-dihydroxybenzaldehyde) ( Stalk) 30
188 ( Friedelin) ( Herb) 29
189 ( Uracil) ( Medicinal sliceg) 28
190 7 - ( Apigenin7-galacturonide) (Stem) . ( Leal 26
7-(0- - )
191 ( Apigenin7+ O-methyl-glucuronide) ) (Stem) . (Lea) 26
. 2 A) Al
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2
Tab.2 The biological activities of P. cablin essential oil
/
Active substance Biological activities Microorganisms and insects/effects References
( Escherichia colt) ( Bacillus subuilis)
( Staphylococcus albus) ( Micrococcus tetrgenus) 35
( Staphylococcus aureus)
1034 ( Salmonellatyphi) ( Staphylococcus au—
Patchoulenone Antibacterial activity — reus) ( Escherichia coli) ( Shigella flexneri)

( Pseudomonas aeruginosa) ( Salmonella enter— 36
itidis) ( Pneumococcus) B — ( B-hemolyiic
streptococcus) 7y — ( y-hemolytic streptococcus)

( Crytococus neoformans) ( Candida albicans)
( Sporothrix schemckii) ( Microspo—
rum lanosum) ( Microsporum gypseum)
( Opportunistic fungt) ( Aspergillus flavus) ( Aspergillus 35
niger) ( Mucor globosus) ( Chaetomium globo—
10 34 sum) ( Rhizopus nigricans) ( Scopulariopsis brevi—
o . caulix)
Patchoulenone Antifungal activity
( Microsporum lanosum) 37
( Rhizoctonia) ( Fusarium moniliforme Sheld)

( Curvularia lunata) ( Sclerotinia sclerotio— 33
rum) ( Pestalotiopsis gibberosa Sacc) (Al-
ternaria solani)

9 39 (IFV) ( HIN1) 9
Patchouli alcohol — Antiviral activity ( FM]) 39
( Culex pipiens pallens) 7
a= 2 ( Aedes aegypti) ( Anopheles stephensi) 40
(o — pinene) ( Culex quinquefasciatus)
4
( Spodoptera litura) 41
( Patchouli alco— I cidal activi . . i
hol) nsecticidal activity ( Pieris rapae Linne) ( Plutella xyllostella( Linnaeus) ) 42
41 ( Homona coffearia) ( Delias aglaia 1..) 43
( Patchoulenone) ( Bemisia tabaci( Gennadius) ) 44
( Aedes albopictus) 45
( DMB)
Inhibit the ear vasodilation induced by xylene the inflammation induced 8
64 by acetic acid and the paw edema induced by carrageenan in mice
Patchouli Alco— Anti-inflammatory and . ) )
. . Inhibit the ear edema induced by xylene and the paw edema induced by 46
hol analgesic action

Patchouli oil Antipyretic effect

Immunomodulatory

Patchouli oil offects

carrageenan in mice

Inhibit the ear edema induced by xylene and the writhing pain induced
by acetic acid in mice

2 4-
Reduce the temperature of the fever induced by 2 4-dinitrophenol in
mice

Have a remarkable activation effect on peripheral white blood cells peri—
toneal macrophages and lymphoid cells and had a significant proliferation
effect on lymphoid cells in mice

48

49

50
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Tab. 3 The non-volatile components of P. cablin and their biological activities
Non - volatile L - . . .
Biological activities The kinds of microorganism and effect References
components
( Bacillus subtilis) ( Escherichia coli)
Sal latyphi 13
334 5- ( Salmonellatyphi)
-7- ( Escherichia coli) ( Staphylococcus aureus)
8 ( Bacillus subtilis) ( Pseudomonas aeruginosa) 51
(3 3 4 5+etra— Bacteriostasis ( Enterococcct) ( Anthrac)
hydro7-me— St Rhi o
thoxyflavone) ( k.tap ylococcus aureus) . ( Rhizopus nigri~ 5
cans) ( Penicillium) ( Candida tropicalis)
2 .
) Anti-inflammatory and  Inhibit the ear edema induced by xylene and the writhing pain induced 48
Hyperoside . L
analgesic by acetic acid in mice
2 MDA, N
Hpicen Anti lasti Block human breast cancer cell ( MDA) inhibit the adhesion movement 20
pigemn Hneopiastie of cancer cell and protect CNS
2
2 o Al
53-54 .
55
56
7 RAPD NN
8 RAPD
*  PCR
8 ITS, ITS, ° 8
3
; - Wu 716
RAPD o * RAPD 5
o 80 14
14 5 DNA  RAPD 84
67 79.8% - Wu ?
ISSR  SRAP “ v v oo 74 16
3
DNA N
61
PCR N N N N 6 matK
18S rRNA 6 matK
1 245 bp 415 6 matK 47 ; 18S rRNA
1 803 ~1805bp 6 18S rRNA 17 o
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matK 18S rRNA DNA ) 2

[13 ”» 113 ”» . 113
3

o matK  18S rRNA ( )
( ) ( ) o

20

32.0% ~38.0% -

o 2

59 62 : 3 .
57 63 “ ”
« (82.7% ~
92.0%) ; : 45.7% ~53.3%
46.7% ~54.3% * . o HPLC 4
( N
. ) 0.9

.o ” “ ” 64

4

1 N H5N1
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Advances on Biological Activity and Genetic Diversity of
Pogostemon cablin

CHEN Ying WU Yougen ZHANG Junfen YANG Dongmei LIN Youfen

( Key Laboratory of Protection Development and Utilization of Tropical Crop Genetic Resources Ministry of Education/College

of Horticulture and Landscape Hainan University Haikou 570228 China)

Abstract: The chemical components ( essential oils and non-volatile constituents) biological activities and ge—

netic diversity and the relationship between the active ingredients and the genetic diversity of Pogostemon cablin

were reviewed. Three questions urgent to be solved were raised.

Key words: Pogostemon cablin; biological activity; heritable variation



