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From the biocassay results, Fraction III and
Fraction X revealed weak inhibition against the fungi Pythium

ultimum and Rhizoctonia solani with % T/C 20% and 11%, respectively

as well as the weak antigrowth against the bacteria Xanthramonas

campestrous (% T/C 36). These two fractions also exhibited the
feeding inhibition activity against the insect, boll weevil with %

inhibition 46% at dose level 30 mg.



CHAPTER IV

CONCLUSION

In this course of research, the leaves and the heartwoods of

Rhizophora apiculata Bl., are selected for investigation their

chemical constituents and biologically active substances according
to the attractive preliminary bioassay results. Fifteen compounds
are isolated from the leaves and thirteen substances are elucidated
as a mixture of saturated long chain aliphatic hydrocarbons (C27—
C33), B-amyrinpalmitate, a mixture of B-amyrinpalmitate and waxes,
B-amyrenonylpalmitate, a mixture of saturated long chain aliphatic
primary alcohols (C30—C36), B-amyrin, lupeol, taraxerol, a mixture
of B-sitosterol, stigmasterol and campesterol, taraxeryl-cis-p-
hydroxycinnamate, careaborin, wallichenol and B-sitosteryl-3-0- B -D-
glucopyranoside. Nine additional compounds, besides a mixture of
steroids and B-sitosterylglycoside, are sepanatéd from the
heartwoods and seven of them are identified as a mixture of
steroidal ester and waxes, a mixture of saturated long chain
aliphatic primary alcohols (C28-C32), a mixture of eleven saturated
long chain aliphatic carboxylic acids, 2,6-dimethoxy—p—benzoquinone,
syringaldehyde, a mixture of saturated long chain hydroxy esters and
a mixture of saturated long chain aliphatic primary amides. To our
knowledge, there is no report of taraxeryl—cis—p—hydroxycinnamate in
the chemical literatures. Hence, this compound is a novel naturally

occuring ester of taraxerol. Moreover, it is also found that this
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is the first report on the occurrence of other compounds except
taraxerol, B-amyrin, B-sitosterol and triacontanol in this
particular species. Chloride salts of sodium, potassium, magnesium,
calcium, manganese, copper and iron, together with condensed and
hydrolyséble tannins, arabinose, several amino acids and various
phenolic compounds are also found in this plant. All isolated
substances from both parts of R. apiculata are summarized as shown

in Table 4.1 and their structures of some compounds are given in

Pig. 193.



Table 4.1 All

isolated compounds from the leaves and the heartwoods of R. apiculata Bl.

insoluble parts

(Fraction X)

arabinose

several amino acids

condensed and hydrolysable tannins

Plant part Solvent extract Substances Remarks
leaves P.E. B-amyrin, B-amyrone, taraxerol, B-sitosterol, triacontanol former work
leaves CH2012 a mixture of long chain hydrocarbon (027-033), p-amyrinpalmitate,

a mixture of P-amyrinpalmitate and waxes, B-amyrenonylpalmitate,
a mixture of long chain alcohol (030-036), p-amyrin, lupeol, taraxerol,
a mixture of PB-sitosterol, stigmasterol and campesterol, taraxeryl-cis-p-
hydroxycinnamate, careaborin, wallichenol, p-sitosteryl-B-O-ﬁ-D\
glucopyranoside

CHCl3 B-sitosteryl-3-0-B-D-glucopyranoside

EtOAc phenolic compounds

n-BuOH flavone compounds

HZO chloride salts of Na, K, Mg, Mn, Ca, Fe and Cu

arabinose
" several amino acids
insoluble parts condensed and hydrolysable tannins present work
(Fraction III)
heartwoods CH2C12 a mixture of steroidal ester and waxes, a mixture of long chain alcohol

(C28-C32), a mixture of long chain carboxylic acids, a mixture of
pP-sitosterol, stigmasterol and campesterol, 2,6-dimethoxy-p-benzoquinone,
syringaldehyde, a mixture of long chain hydroxy ester, a mixture
of long chain amide, B-sitosteryl-3-0-B-D-glucopyranoside

CH013 B-sitosteryl-3-0-pB-D-glucopyranoside

EtOAc phenolic compounds

HZO chloride salts of Na, K, Mg, Mn, Ca, Fe and Cu

340
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CH3-(CH2) n—CH3 n:25,26,...,31

Cpd. 1"

R4O

Cpd. 2* (Ry= CHz- (CHy)14-CO, Ry = HIH))
Cpd. 5" (Ry= CHa-(CHy)y4-CO,R,:0)

Cpd.7 (Ry:H,Ry:H(H))

RO

Cpd.9 (R:H)
Cpd. 11*** (R:Cis-HOCgH4CH: CHCO)

Cpd.12* (R:Trans-HOCgH,CH:CHCO)

R

R{O

Cpd.10,1

Cpd.14,23* (Ry:D-glucose,Ry: CygHp3)

Note:

CH3-(CHy)p-CHo-OH
Cpd.6**** (n:28,29,...,,32)

Cpd.16™** (p . 26, 27,...,30)

R

HO

Cpd.8"* (R:=H)

Cpd.13* (R:OH)

CHy- (CH2)n-CH2—COOH

Cpd.17*
(o] CHO
zHCO OCH3
gHCO OCH3
(o) OH
Cpd.19* Cpd.20*

CH3-(CH2),,-CH2-C-NH2'

Cpd.22" (n:42,43,...,46)

**** (mix.of RyzH,Ry:CygHo3,CigHaq and CgHpy)

* The first isolation from Rhizophoraceae family

** The first isolation from Rhizophora apiculata

*** There is no report on this compound in Chemical literatures

**** The first isolation from Rhizophora apiculata

For Cpd. 6,16 except Triacontanol (n=28)
For Cpd. 10,18 except B-Sitosterol (R, = C4gHy3)

Figure 193 All isolated substances from the leaves and the

heartwoods of Rhizophora apiculata Bl.
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The mixture of saturated long chain aliphatic hydrocarbons
is highly active as an antifungal and an insect antifeedant agent.
The 2,6-dimethoxy-p-benzoquinone is moderately active not only
fungi, bacteria, but also the insect, boll weevil. Wallichenol,
taraxerol, B-amyrenonylpalmitate and syringaldehyde are highly
active as antifungals. B-amyrinpalmitate, taraxerol, a mixture of

B-sitosterol, stigmasterol and campesterol, a mixture of steroidal
ester and waxes and a mixture of saturated 1long chain aliphatic
carboxylic acids are highly active as boll weevil antifeedants.
Moreover, the chemical literaure studies incidate that lupeol, 2,6-
dimethoxy-p-benzoquinone, syringaldehyde and B-sitosteryl-3-0-8 -D-
glucopyranoside are the biologically active ingredients in
pharmaceutical aspects. However, these active compounds need
confirming their biological activity prior to use in the real
conditions.

It is seen from this research work that the leaves of

Rhizophora apiculata can pe usea as a goqd source of triterpenoids.
Moreover, ‘several actiég 'compounds are also obtained from this
plant. Therefore, the study on chemical constituents and biological
activities of mangrove plants is one of the most worth considering

for natural product chemists.
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Figure 190 The amino analysis results of Fraction XIIIA
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