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Fig.97 Morphology of the leaves of Thian-tung-khao
1 = Thian Dam 2 = Thian Dang 3 = Thian Khaao
4 = Thian Khaoplueak 5 = Thian Taatakkataen 6 = Thian Yaowapanee

7 = Thian Sattabut 8§ = Thian Taakob 9 = Thian Klethoi
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Table 28 Comparison of the leaves and flowers of Thian-tung-khao

Thian Leaf inflo- petal

shape margin rescence

Dam gimple white
Dang raceme white to
1t.purple
Khaao umbe 1 rose
Khaoplueak deltr' " 7 i ted umbel yellow
Taatakkataen deltoig _ 7 ligsacted umbel yellow
Yaowapanee umbe 1 gr.white
Sattabut = =
Taakob = =
Klethoi gcar ious

Mﬁﬂﬂm Efﬁmh hite

Qﬁﬂaﬂﬂ‘imuﬁﬂmﬂﬁﬂ
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Thian Khaoplueak and Thian Taatakkataen both have the same
characters of the leaves and yellow flowers. However,the green color
of the leaves of Thian Taatakkataen is more intense. More obvious
distinguishable characters of these two Thian are in fruits and seeds

which will be mentioned in the following chapters.

: mﬁé are different from others

izes '_! 498, and Table 29) except for

4. The

in morphology,

Thian khaao and

imilar except for slight

differences in th size. The outer surface

which is bristled §€ for Thian Taakob which

ig also darker in cador j&

Among the Thia iff>o€he < ¥ mbelliferae, the largest is

Thian Khaoplueak and ¢ ian Yaowapanee. When compared

o
.

'h:_,n__>.h, - 7‘aj_hn same gize as Thian

g
o BLUE NHBIHHIAT e 1 e
eI INgIaL

5. Histology of Thian in the family Umbelliferae possessed

to other Thian,

Dam, Thian Dang maE'hian»

gecti

similar cell structures and sizes for endocarp, spermoderm, endosperm
and embryo. The latter two are also similar in cell contente, which
are o0il globules, aleurone grains and microcrystals. The differences
of the umbelliferous Thian are, therefore, at the epicarp and

mesocarp layers.



198

= m
BN 2 20 e i pi
RTINS NI o

(=]
]

N
1]

Taakob

-]
1]

T]uaqa Sattabut an Klethoi



199

Table 29 Comparison of the morphological characters of the crude drugs

of Thian-tung-khao

Thian occurrence shape colour size

length width

(rm) (mm)
Dam 2.5-3.0 1.4-1.8
Dang 2.5-2.8 1.0-1.4
Ehaao 4.5-6.2 1.3-2.0

Khaoplueak - 2
oh 5.0-8.0 2.0-2.5

Taatakkataen :" p  broadly” . -”', brown - -
mericarp subroadly dk.brown 4.0-6.2 1.8-2.8

AU AT ne A
Y‘““ﬁ*wi“@;ﬁ pb\iined 1IgR

Sattabut ovoid brown =
mericarp crescent shaped brown 3.0-4
Taakob mericarp narrowly dk.brown 4.8-5.
elliptical

without bristle

Klethoi seed ovoid to elliptic brown 2.2-3.

1 1.0-1.4

.8 1.4-2.0

9 1-“"1.4

1 1.1-1.7
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Fig. 99 Morphology of the crude drugs in dorsal and sectional views
of Thian-tung-khao

1 = Thian Dam 2 = Thian Dang 3 = Thian Khaao

4 = Thian Khaoplueak 5 = Thian Taatakkataen 6 = Thian Yaowapanee

7 = Thian Sattabut 8 = Thian Taakcb 9 = Thian Klethoi
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Table 30 and Fig.100 showed differences in outline cross
sections for each Thian. In addition, Thian Khaoplueak possessed a

smooth cuticle while the other umbelliferous Thian are striated.

As previously mentioned, Thian Khaoplueak and Thian

flowers. The differerites  be _‘ﬂ#\vo are clearly shown in Fig.

Covering in Thian Khaao, Thian

Yaowapanee and Thian Khaoplueak, Thian

Taatakkataen and

The mesocarp Mhian <& t Occurred as a large number of

small vittaedistr buted ~a: dorsal side while other

umbelliferous = -;—_-____"*‘; at the same position.
Thian Dam, ¢Thian Thian Klethoi are derived from

seods, mreﬂumwﬂmm &hL0) 3re awoent.
'm;mmmm QA VAN oy o

Thian Elethm, and was absent in the outer epidermis of Thian Dam.

The pigment layer was found at the outer and inner epidermis
of Thian Dam while Thian Dang found at the outer epidermis and Thian

Klethoi found at the inner epidermis.
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Table 30 Comparison of the histological characters of Thian-tung-khao

Thian outline of epicarp mesocarp spermoderm endosperm
cross section i trichome vittae mucilage micro
number ) crystal
Dam a a
Dang p a
Khaao a p
Ehaoplueak a p
Taatakkataen a p
compressg
orbicular '
Yaowapanee pentag a P
Sattabut renifor g(B2-43)  a P
Taakob nearly - ] il p(6) a p
ilatefadly
b nwwwswaﬂni
Kletho P a

Qﬁﬁﬁﬂﬂ‘imuﬁﬂﬂmﬁﬂ

p = present = absent
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Fig.100 Histology of Thian-tung-khao
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Endosperm of Thian Dang fully filled with cotyledons while
Thian Dam and Thian Klethoi lied with cotyledons in the center. The
three Thian are similar in cell contents which are the present of

oil globules and aleurcne grains and the absent of microcrystals.

yy of the powdered drugs of Thian
‘n&m Thian Yaowapanee, Thian

Sattabut, and Thian TaakeB are nearly s ey since they are parts of

6. Microscopical

cremocarp and menaes ' pdAsessed. Bimilar cell structures. In

0i, they are very much

alike due to thg fr . a¥E~ Pagfgi\ ok e seed with similar cell
structure.
Table 31 showed tHA“diffore in the powdered drug of Thian-
A ﬁ 4
tung-khao which were divad ;1?‘ eups according to part used.

A more obvious '-[""-@_u*' TEnces 2 3af Thian in Thian-tung-

)
. EULINUNINGANT s s
:;;’:ﬁ“ TN IR N ILIT:)

Bulphurm acid reagent and under UV light. However, specific one-

khao are illustratoﬂiﬁ Fig

dimensional TLC pattern was successively obtained for each particular

Thians. (Fig.102)

Table 32 showed the characteristic spot of the extract of each

Thian.
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Table 31 Comparison of the microscopical characters of the powdered
drugs of Thian-tung-khao

Thian outer epidermis inner epidurmia-

Dam dark brgwmpti 1icker brown, stripped thicken

wall double walls

Dang . colourless, thin walls

Klethoi brown, thicken walls

Thian endocarp,surface

Khaao mul 1; cell smooth

Khaoplueak sinuous striped marked

e WELAN ST WA 0 2
mﬂ Sl Tne el

absent faintly striated smooth
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Thian Sattabut Thian Taakob Thian Klethoi

Fig.101 Microscopical characteristics of the powdered drugs

of Thian-tung-khao



Fig.102 One-dimensional
Thian-tung-khao

Thian Dam 2=

[
n

4 = Thian Khaoplueak 5

n

=]
1]

Thian Sattabut 8
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UVos4

W3gs

TLC characteristics of the extracts of

Thian Dang

3

Thian Taatakkataen 6

Thian Taakob

9

1]

Thian Khaao
Thian Yaowapanee

Thian Klethoi
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Vanill J'JI-HES-D4

Fig.102 Gna—dgunaib ¢ erm@:a of the extracts of

mmﬁﬁmﬁfﬁmmﬂﬁ -
B ROV 10
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Table 32 Characteristic spots of the extracts of Thian-tung-khao in

one—dimensional TLC

Thian vanillin-H,S04
Dam reddish brown
Dang purple
Khaao green
Khaoplueak blue
Taatakkataen pink
Yaowapanee pink
Sattabut bluish purple
Taakob pink
Klethoi . yellow

AULINENINYINT
IR TN TN
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8. Chromatographic study of the extracts of Thian showed
that the patterns of the alignment of spots and their colors with
spraying reagent on two-dimensional TLC chromatograms are
characteristice for each kind of Thian (Fig. 103), which were called

TLC fingerprint by some authors.

9. Ultraviolet ‘&

a—

characteristics for gae
Table 33

absorpt ions(210) ' & A & h; ! are in good agreement

with the UV spect

ammnmummmaa
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Fig.103 two-dimensional TLC characteristics of the extracts of

Thian—tung-khao
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Thian Yaowapanee

Thian Khaoplueak
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Thian Sattabut Thian Taakob Thian Klethoi

Fig.104 Ultraviolet spectra of the extracte of Thian-tung-khao
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Table 33 WV absorptions of the chemical constituents of

Thian-tung-khao

Thian

Khaao
Y
[l

254 quercetin,scopoletin

240, 216 umbelliferone




Table 33 UV absorptions of the chemical constituents of

Thian-tung-khao (continued)
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Yaowapanee

Sattabut

- ﬁr’,_,

Taakob

ﬂuﬁﬁwﬂﬂswﬁ”hﬁ
ammﬁimumﬁﬁmaﬂ

E-pinene
205 camphene
Klethoi 232 linoleic acid

210 palmitic acid, stearic acid
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