1. Thian-t EBoh o Poc Bed . Tt vas found that
Bkinds of Thian were _ & aditional drugstores.
They are Thian Dam, THi= A ‘ (T8 Khaao, Thian Khaoplueak, Thian
Taatakkataen, Thian Y ' ttabut, and Thian Klethoi.
Only one kind of Thian 18 ‘14;- in the market is Thian
Taakob.
:;ﬁ_f_______‘* li?
2. study off5s u'!‘hinn obtained from 5
traditional dmgstnru‘mn mrrmd -.‘.“mpa.r:l.ams of the morphology

(Fig.1-8), mﬂ(%&l@ 'ﬂrﬁjﬂ@wﬂmﬁu of each crude

drug rumled the 5 gsamples all similar in these

comracterd] ] E*Nﬂ‘ifu RN

3. Information obtained from the above studies can be used
to identify 7 kinds of Thian i.e. Thian Dam, Thian Dang, Thian Khaao,
Thian Khaoplueak, Thian Taatakataen, Thian Yaowapanee, and Thian

Klethoi.
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Fig.2 Morphology of the crude drugs of 5 samples of Thian Dang

1 sample from Vej-ja-pong

1]
]

gample from Tai-an-chan 2

3

gample from Bho-pra-dit 4

sample from Choao—krom—peur

5 = sample from Ngun-heng-chan
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Fig.4 Morphology of the crude drugs of 5 samples of Thian Khaoplueak

1 = sample from Tai-an-chan 2 = sample from Vej-ja-pong
3 = gample from Bho-pra-dit 4 = gample from Choao-krom-peur
5 = sample from Ngun-heng-chan
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Fig.6 Morphology of the crude drugs of 5 samples of Thian Yaowapanee

1 = sample from Tai-an-chan 2 = sample from Vej-ja-pong
3 = gample from Bho-pra-dit 4 = sample from Choao-krom-peur
5 = pample from Ngun-heng-chan



Fig.8 Morphology of the crude drugs of 5 samples of Thian Klethoi

1 = sample from Tai-an-chan 2 = sample from Vej-ja-pong
3 = pample from Bho-pra-dit 4 = sample from Choao-krom—-peur
5 = sample from Ngun-heng-chan
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Fig.1ll TLC charj 5 samples of Thian Khaao
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Fig.12 TLC characters of the extracts of 5 samples of Thian Khaoplueak

1 = sample from Tai-an-chan 2 = pample from Vej-ja-pong
3 = gample from Bho-pra-dit 4 = gpample from Choao-krom-peur
5 = sample from Ngun-heng-chan
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Fig.13 TLC charactgrs 5 gamples of Thian Taatakkataen
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Fig.14 TLC characters of the extracts of 5 samples of Thian Yaowapanee

1 = sample from Tai-an-chan 2 = gample from Vej-ja-pong
3 = sample from Bho-pra-dit 4 = pample from Choao-krom—peur
5 = gample from Ngun-heng-chan
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Fig.15 TLC charagfer i samples of Thian Sattabut
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Fig.16 TLC characters of the extracts of 5 samples of Thian Klethoi

1 = sample from Tai-an-chan 2 = spample from Vej-ja-pong
3 = sample from Bho-pra-dit 4 = sample from Choao-krom—peur
5 = pample from Ngun-heng-chan
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Fig.17 UV spectra of ‘I:hu
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2 = pample from Vej-ja-pong
3 = gample from Bho-pra-dit

4 = pample from Choao-krom-peur

5 = sample from Ngun-heng-chan
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2 = sample from Vej-ja-pong
3 = gample from Bho-pra-dit
4 = sample from Choao-krom-peur

5 = sample froam Ngun-heng-chan
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2 = sample from Vej-ja-pong

3 = sample from Bho-pra-dit

4 = sample from Choao-krom-peur
5 = gsample from Ngun-heng-chan
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= sample from Vej-ja-pong -
3 = pample from Bho-pra-dit
4 = sample from Choao~krom-peur
5

= sample from Ngun-heng-chan




51

Fig 21 UV spectra of the

ﬂumwsmwmnﬁm el
» maqmmumm&ﬁﬁfﬂ““m’“

2 = pample from Vej-ja-pong
3 = sample fram Bho-pra-dit
4 = pample from Choao-krom—peur

5 = spample from Ngun-heng-chan
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Fig.22 UV sp ctnofth&
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2 = sample from Vej-ja-pong
3 = sample from Bho-pra-dit
4 = sample from Choao-krom-peur
5 = sample from Ngun-heng-chan
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1 = sample from Tai-an-chan

2 = sample from Vej-ja-pong
3 = sample from Bho-pra-dit
4 = pample from Choao-krom-peur

5 = gample from Ngun-heng-chan
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= pample from Vej-ja-pong
= pample from Bho-pra-dit

= sample from Choao-krom—peur
= sample from Ngun-heng-chan
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In case of Thian Sattabut, it was found that the morphology

of crude drugs (Fig. 25), TLC (Fig. 26) and UV spectra (Fig.27) were

similar to Thian Khaoplueak.

4. Random purchase of the other two kinds of Thian which are

anige and caraway from supek ark: was found that all 5 samples
\_morphology of crude drugs
(Fig.28-29), TLC (Fig.30% Fig.32-33).
Plant Identification

1. From the it was found that all
kinds of Thian seeds \ \ however, their growing
processes were incomplet iém will not flower or bear
fruit; some were quick lowering period. This was

possibly due to ;m"‘ ot suitable to
the growth of thaaeo‘ - blants ‘ﬂ 7

rdeﬂlu%l@ D LT T Fa A—

of the charactars of stems, leaves, flowers, fruitsgjand seeds (or

cther aviliable | Ghiuckdeed b mbdnta Prdoe [k k) Shracters of

q
each Thian described in the "LITERATURE REVIEW" chapter under the

"Deacription of plant™ section.



Thian Khaoplueak

b ' _
Fig.25 Horpho;]o%y of the crude drugu o£ samples of Thian Khaoplueak

ﬁ”‘?&ﬁ%%ﬂ‘ﬁﬂﬂ’]ﬂ‘i

1= sampl from '.l:‘n:u-an-ch?n s ampla from ?u;-;ln-pmrg

R uaghiaiieiy: el 1’1']’}%1&1%

5 = bample from Ngun-heng-chan
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5 = gsample from Ngun-heng-chan
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f.--' ian Sattabut

1 i
Fig.27 W Epel::tr.g of the ox'l:rm::ta of 5 nnplau of Thian Khaoplueak

ﬂ%ﬂ*&i%*%ﬂﬁw g1N3

1 = sample from ng.—un—um 2 = l from Vej-ja—-pong

QY ARTIFRHNA ] 1183t o

5 = gample from Ngun-heng-chan
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Fig.29 Morphology of the crude druge of 5

1 = sample from Central 2
3 = pample from Foodland 4
5 = gample from Jusco

1

samples of caraway seeds

gample from Robinson

sample from Banglampoo
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Fig.30 TLC charactérs amples of anise seeds

1 2 3 4 5

Fig.31 TLC characters of the extracts of 5 samples of caraway seeds

1 = sample from Central 2 = pample fram Robinson
3 = sample from Foodland 4 = gample from Banglampoo
5 = sample from Jusco
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from Robinson

= sample from Foodland

= gsample from Banglampoo

[ T O

= gample from Jusco
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ctra of the

ﬂuﬂqwﬂwsﬂﬁﬁﬁfhd“mm
ammnmummﬂﬁ‘ﬂ“"”

2 = sample from Robinson
3 = sample from Foodland

4 = gample from Banglampoo

5 = sample from Jusco
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Each Thian can be identified as followed

1. Thian Dam Nigella sativa Linn. Ranunculaceae
2. Thian Dang Lepidium sativum Linn. Cruciferae
3. Thian Khaao Cuminum cyminum Linn. [hihallifaria

4. Thian Khaoplueak Foenitulgm vulgare Mill. Umbelliferae
5. Thian Taatakkatasn. Anethur@faveolens Linn. Umbelliferae

6. Thian Yaowapa o Petrpse LInum, c1 18 Umbelliferae

7. Thian Klethg Plantaginaceae

8. Anise Urbell iferae

9, Caraway Unbelliferae
For anise, wh the of Pimpinella anisum Linn.,

its characters agreed ant with Thai name " Thian

6 e T T = W ke
Sattabut™(6), ;,— | f Carum carvi Linn.,

is identical to --rh @
the ﬁm&l AN BT B Goers, ot s

planted Thian m.n be descfibed in dstials in thes "Morphology of

srane S| 1NIT1 T TIINEA

Specifications of Thian-tung-khao

The specification of each kind of Thian was investigated by

using pharmacognostic, chromatographic and spectrophotometric methods.

The results will be described separatedly in the following sections.



6L
Thian Dam
Morphology of plant

Annual slender, erect, herbaceous, hairly. Leaves alternate,

; or axillary, about 2

aloid, caducous, longer than petals,

Q ,\.
N

deltoid in general outl ately dissected into linear or

capillary lobes.
cm in diameter;
white; petals many greenish nectar-pore;
stamens numerous; diverging above into 2-
4 styles; style long .(Fig.34)
Description of crude ¢

Seed ovoid to nearly 5 angled, 2.5-3.0 mm

long, 1.4-1.8 ;_—“'—Aﬁ""‘"""""'f—"'“;?‘ coursely reticulate,
glabrous (rig.as}.se _ ' filled with oily endosperm,

¥

embedded of 2 freshy gokty ledons.

ﬂ‘lJEl’JVIWIiWEI']ﬂ‘i

ndourlaas. taste aromdtic.

ARIANN I AN Y



stem,

leaves and flo

flower

Fig.34 Morphology of the plant

of Thian Dam
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Fig.35 Mofphelogy of theggrude drug of Thian Dam

AUEINENTNYTNS
RIANINUNINAE
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Microscopical characters
Histology

Transverse sections of Thian Dum cut through the cotyledon

region show a nearly pe , the following microscopical

1. Spermoderm, t] _. 3 'kinds of epidermal layer.

Outer epidermis sinuous thick-walled

epidermal cells; A layer of more or less

collapse, brown, vidermis, a layer of dark

walled polygonal cells

containing aleur ';'j;"‘.? U ~d

J.H

Cotyledor, Jies in the gentre of the endosperm, consisting

” .:hmh;nﬂumtnumm IANT ot siovates.
ama\aﬂimummmaﬂ
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1
3 = inner epidermis 4 = endosperm
5

= cotyledon
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Powdered drug

Powdered drug of Thian Dum is black with white spot in colour.
It has aromatic odour and taste. The microscopical characters are

listed according to the frequency of tissues found as fulilaws.

(Fig.37)

owing thick-walled cells
containing oil gloh SAnaE aleurone grains, some cells are

mﬂﬂiﬂtﬂd wi y: X ‘

9 L

8, of outer gpidermis in sectional view, showing

papillone ﬁWEI’J‘VlEWI‘iWEﬂﬂ‘i
amaﬂmmummma d

6. Scattered of aleurone grains, 5-15 microns in diameter.



Fig.37 Mickeddopical character of powdred drug of Thian Dam
e )
1 = inner {'-i_"ﬁn m

2 = outer epidermis in surface view

- 4 ARENTNYINT

4 ,= oil globules ¢ - "
PP NSRAEH IRRE R D
% = inner epidermis in sectional view associated with
endosperm containing oil globules and emall aleurone

grains
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Chromatographic characteristics

One-dimensional TLC

rig.3s q&u&&%mmmnm tracta of
amaqnimum'mmaa

71



Table 1 Rf value and color of one-dimensional TLC of Thian Dam

spot Rf UVog4 Wags V-HyS04 L-B  Kedde Dragendor ££

value

10

11

12

13

1

=N

xfh?ﬂqgsﬁr

0.04
0.07
0.12
0.25
0.32
0.47
0.51
0.60
0.67
0.78

- RUEANedENEANg
W‘T‘Mnimﬂﬁnﬂmaﬂ

72

l1t.blue = light blue; F = fluorescent; rd.brown = reddish brown
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Two-dimensional TLC

istics of the extracts of

ﬁﬁﬁﬁmawswawni
ammnmummmaa
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Table 2 Rf value and color of two-dimensional TLC of Thian Dam

spot Rf value coler
X
1 0
2*  o0.18
3 0.28
& o4
5*  0.61
6"  0.47
™ 0.74
8 0.88
o*  o0.81
10*  0.77

spot Rf value color
Y
0.52 bl.purple
0.53 y¥l.brown
0.60 purple
0.67 purple
0.78 1t.blue
0.79 blue
0.82 blue
0.91 0.86 brown
0.88 0.95 brown
9798 0.99  blue

1t.blue = light blue;

L aF

bl.purpley 5 blm:.ah purple;

" mwﬁmm"nﬂmwmm

* spot numberings were arranged with reference to Y-axis
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Ultraviolet spectroscopic characters

5.00

4 2.50

AU menIngIns

¢ 0.00

AT 71596 § ="

Fig.40 Ultraviolet spectrum of the extract of Thian Dam
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Table 3 Ultraviolet absorptions of the extract of Thian Dam

peak wavelength(nm) absorption peak wavelength(nm) absorption

1 225.2 4.59
2 223.2 5.11
3 220.0 4.50
4 216.4 3.71
5 215.2 3.97
(] 211.6 4.50
7 208.4 4.88
8 206.4 4,28
9 203.6 3.87
10

AULINENINYINS
ARIAIN TN TN
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Morphology of plant

Annual  slender, erect, herbacecus, |usually branching,

glabrous, glaucous. P and lower leaves petiolate,

alternate, ovate in_ Geners ! sol-2 pinnately dissected, with
d

dentate, obovate y di , \ ile, pinnatifid or entire,

linear. Inflresc eate receme, elongating

later. Flower spal 4, petal 4, white to
light purple, '@ng and 2 short; style 1:;
ovary superior; licula broadly elliptical,
5-6 mm long, 3-5 “narrowly winged above, with
a deep apical notch, ovate, about 1.5 mm long, red.

(Fig.41)

Description of :
&ﬂum AENINEID L. sy v

AT R

composed of incumbent position of 2 freshy cotyledons and radicle.

Seed coat swollen when moistened.

Odourless, taste aromatic.
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| inflorescence
r
i .~ — o
— =
., ! S #
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w
ot s v
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~stem, leaves and inflorescence
=) ,:-_- :.x.:;u;_
- 0
-
‘h"_Jl

fruit and seeds

Fig.41 Morphology of the plant of Thian Dang



Fig.42 Mofphology of theyerude drug of Thian Dang
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Microscopical characters
Histology

Transverse sections of Thian Dang possesses a nearly ovate

1. Spermoderm, _eonSist i of 2. Jinds of epidermal layer.
Outer  epidermis, ' reddish thick-walled
epidermal cells. colorless rectangular

calls,

2. Endodermisg f ‘ ibrye which composed of incumbent

position of 2 cotyledons'antl

L
-

3 '? cells containing

aleurone grains and  1 globule

o BN INEN NN T

AT TN 8 e
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Powdered drug

Powdered drug of Thian Dang is reddish brown in colour. It
has aromatic odour and taste. The microscopical characters are listed

according to the frequency of tissues found as follows.(Fig.44)

in surface view, showing

n sectional view, showing
brownish double iated with mucilaginous
layer on the ou gome fragments attached to

inner epidermis.

3. Fragments F o surface view, from above,

showing colorles i'r " layer.

b |
|
.

4., Fragmentd . of cotyleden shnwmg thick-walled cells

containing o] bl 4 sﬁm Pnlie, |4 dhorons in asamster.
%ﬁlﬁﬂﬂi&lmﬂ NENa Y



83

‘a Y
rig. 44l i dabonich] Elabdcod delohdebilarug of mhian Dang
1= :L:ilage in surface view from above g
QR IATEA WISy
associated with inner epidermis
3 = oil globules
4w Gokyledas contatning ell globales and mumll aleurons
grains

5 = outer epidermis in surface view
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Chromatographic characteristics

One—dimensional TLC

m Wpsq : illin ~HyS04
alw AN LB INEADT e etencts
ama”‘"ﬁmwnwmaa



Table 4 Rf value and color of one-dimensional TLC of Thian Dang

UVos4 UWags V-H;S04 L-B Kedde Dragendorff

spot Rf
value

1 0.01
2 0.04
3 0.38
4 0.54
5 0.62
6 0.73
T 0.77
8 0.92

Augingninenns
WNANYIA
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Two—dimensional TLC

Fig.46 Two-g Characteristics of the extracts of

ﬁﬁﬁﬁwﬂwswawns
ammnmum'mmaﬂ
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Table 5 Rf value and color of two-dimensional TLC of Thian Dang

spot RE value color spot Rf value color

X Y X Y
1 0 0 o N 0.88 0.54 1t. blue
2 0.04 0.01 '.‘i | ' 0.85 0.62 purple
3 o.08 0.0z e | e 93 0.63 y1.brown
4 0.16 0.04 AR ZH\\\xw.BT 0.73 1t.blue
5  0.40 0.11 /.87 5% Wp.91 0.77  purple
6  0.84 0.24 & & ©.95 0.82  yl.brown
7 0.87 0.32 Mok "' 1 0.92 0.95  brown
8  0.91 0.32 ghudple v 10, 18 0.96 0.93 1t.blue
9  0.74 0.38 plrplecc o % 0.97 0.92  yl.brown
10 0.82 0.42 _

2] lowish brown

L i¥

* pore i mmm AN we

ﬁot mmi:rar were thyreference tp/Y-axis

ARSI 3 NR NI 8



Ultraviolet spectroscopic characters

88

Fig.47 Ultraviolet spectrum of the extract of Thian Dang

5.00
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Table 6 Ultraviolet absorptions of the extract of Thian Dang

peak wavelength(nm) absorption peak wavelength(nm) absorption

1 229.2 4.14
2 227.6 4.43
3 225.2 3.70
4 223.2 3.90
5 219.6 5.09
6 216.8 4.04
7 214.4 3.64
8 212.8 4.10
9 207.2 4.09
10 203.2 3.81
11

AULINENINYINS
AR TN TN
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Thian Khaao

Morphology of plant

Plant slender, erect, herbaceous, glabrous. Leaves ovate in

general outline, ternately ‘¢ ed; petioles sheathing. Flowers
umbel, about 2 mm in & wte or wanting; petal 5, rose
with a narrower iniiexe S¥Pwnstamens 5; styles 2, short;
stylopodium conicg ralf vl S l iel Carpaphore 2-cleft to the base.

Fruit oblong set fe_dndl bifist Iy gut "3, mmulong. (Fig.48)

Mericarp owly elliptical but slightly

curved, gimilar to cs ong, 1.3-2.0 mm wide, covered

with tiny bris i—’:““"""‘—m‘- ‘; Dorsal surface convex,

brown, with 5 I"J- e o m@rmﬂry ribs, and at the

summit with an HI;I.E conical lopodlm, secondary ribs occurred

rovvoon eaff] i) o PARIE WEING oo s

commissural uurface concdve, browne, (Fig.49). Béctional surface

oecuriBh 4 VoV Toh 36 URAANLIAL vicre n e

dorsal m:.rfacu between each two primary ribs; oily endosperm large,

embedded of 2 freshy cotyledons.

Odour and taste aromatic, characteristic.



stem, Jdeaveg and inflorescence

b dd FEAD ¥

flower and fruit

Fig.48 Morphology of the plant of Thian Khaao
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Microscopical characters
Histology

Transverse sections of Thian Khaao cut through the cotyledon

1. Epi caterefd | wit] \ P'cuticle, consisting of a

layer of sinucus«®waiflle : \ &elle “ang covering trichomes.
Cicatrices may bg esent. Coveoing | trichomes are multicellular,
multiseriate, and roff

2. Mesocarp, layers of more or less

collapsed, tangentially“elongated mateus cells. In each of

— - |
s |

the rib ;Tﬁt e noted strengthened

sclerenchymatous r:aﬂs and a 14¢g 1ed fib@rumlu— bundle. On the

dorsal side occurs 4 Tange vittae 1&chted be vascular bundle;
wﬁt (]

m e bRl 12T T
TR IS I e

3. Endocarp, composed of a layer of tangentially-elongated

Each vitta is

cells.

4. Spermoderm, consisting of a layer of brownish, tangentially-
elongated cells which are closely united with the endocarp except

where separated by a large area of collapsed thin-walled cells which



=101

are defined in the region of the raphe along the commissural side.

The center of the raphe located by lignified raphe bundle.

5. Endosperm, consisting of thick-walled polygonal cells

containing aleurone grains and oil globules. Each aleurone gr;ain

contains a rosette aggregate

6. Cotyledon, conassting sthin-walled cells containing
aleurone grains and g nj/;

r

B

AULINENINYINg
ARIAIN TN TN
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1
-2
' 3
4
5
6
7
8
"d ]
T 10
pis "< '
bl ol
,E:{I.';:}, ’_4
;.‘E.i“."l""
,._," 1
i

1 = covering trichum 2 = epicarp

3 wﬁwwﬁm TN B o

5 = vas lar bundle 6 = mt:rladm

YR NI NRYIRBARY

9 = vittae 10 = endosperm

11 = raphe
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Powdered drug

Powdered drug of Thian Khaao is yellowish brown in colour. It

has aromatic characteristic odour and taste. The microscopical

characters are listed according to the frequency of tissues found as

follows.(Fig.51)

itbface view, showing thin-walled

\\\\

.. Al vmw, showing epidermal
.- cellular, multiseriate and

striated cuticle.

3. Fragmmts surface view, showing thin-

walled elongated 'jf' Lanaalar— "-*"-" surface.

4. Fragmentg _of mesocarp, ,showing thin-walled cells, some

fragnenta =tﬂ=%&l~’}%ﬂ%wxﬂ'4ﬂ? vitta.
asmmnmumg YEIDA. B i

with tra.tmveraa septum.

6. Fragments of lignified sclereids from sclerenchymatous

tissue of the mesocarp, showing pitted thickening walled cells.
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7. Fragments of lignified vessels showing spiral, scalariform

and reticulate thickening walled cells.

8. Fragments of endosperm showing thick-walled polygonal

cells containing oil glocbules and aleurone grains, about 10 microns in

-egate of calcium oxalate

I.”Z/

9. Fragments gty ledon ) w.thin-walled cells of

diameter, containing small &

crystals.,

palisade, mesophyl

ﬂ‘IJEJ’JVIﬂ'ﬂ?WEJ”Iﬂ‘i
ammﬂﬁmum'mmaﬂ



with micyogcrystals Y,

2 = b b AR | et ionmt. viow

associated with mésocarp and.vitta 'Y

WARIATUNATINGS

5 = sclereids

6 = epicarp in surface view

7 = cotyledon in sectional view
8 = oil globules

9 = vitta in surface view

10 = endocarp in surface view
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Table 7 Rf value and color of one-dimensional TLC of Thian Khaao

spot RE Wogy UVags V-H5504 L-B  Kedde Dragendorff

value
1 0.07 - -
2 0.15 t -
3 0.24 - -
4 0.26 - -
5 0.38 - =
6 0.45 - =
7 0.57 = =
8 0.68 = -
9 0.76 - -
10 0.78 - =
11 0.86 - =
12 0.97 = -

1t.blue = 1

ARIAIN S I ANYNa e

3 _
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Two-dimensional TLC

Fig.53 jo—d; L characteristics of the extracts of

ﬁﬁﬁ?mawiwawnﬁ
ammnmummmaa
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Table 8 Rf value and color of two-dimensional TLC of Thian Khaao
spot Rf value color spot Rf value color

X Y X Y '
1 0 0 7 0.89 0.38 grey
2 0.04 0.01 ! ' 0.78 0.45 purple
*  0.27 0.02 Thaets. | 2 0.87 0.44 yellow
4 019 0.0t/ \ 0.79 0.51  purple
5 0.27 0.0 ' 0.87 0.57 1t.blue
6 0.31 0.07 . __ 0.77 0.60 1t.blue
7% 0.56 0.07 ¥ ; i 0.93 0.63  pink
8 0.62 0.11 fofpies %) %W o0.s2 0.68  purple
9*  0.42 0.15 Purfles - A 0.87 0.67  orange
10 0.49 0.17 =) 0.89 0.76 yellow,
11 0.61 O.f—grer—— 1t.blue
12*  o.61 n.zis: ; 110.83 0.78 blue
13 0.49 0.26 ¢ At.blue 0.88 0.86 blue
U o FLHEIQ&’IWI?%EJ’] Do oo youres
15 0.87 ﬂ 30 yellow ¢ brown

b ANAIUURIING TR E
1t. blue = light blue
X spots which are clearly observed on the TLC plate
%k

spot numberings were arranged with reference to Y-axis
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Ultraviolet spectroscopic characters

AULINENINANS
200.0 q W Tel _ﬁ_'] V 'F ;1- m:n;m

Fig.54 Ultraviolet spectrum of the extract of Thian Khaao
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Table 9 Ultraviolet absorptions of the extract of Thian Khaao

peak wavelength(nm) absorption peak wavelength(nm) absorption

1 331.6 239.6 3.90

2 266.8 237.6 4.13

3 264.0 236.0 4.40

4 258.8 233.6 3.85

5 256.0 232.4 3.85

6 253.2 231.2 3.79

7 251.6 229.6 4.57

8 248.0 226.8 5.41

9 245.2 222.4 4.67

10 243.6 . 220.8 4.62

L¥

AULINENINYINS
ARIAN TN TN
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Thian Khaoplueak

Morphology of plant

Plant slender, erect, herbaceous, caulescent, branching,

glabrous. Leaves deltoid in generh )l o tline, 3-4 times pinnate with
linear-filiform ulti

Inflorescence compo ipbeds ‘ stesvabout 2 mm in diameter; sepals

i narrower inflexed apex;
\\\\

: nic; ovary inferior.
{&‘
mid

i{ Ry

minute or wanting;
stamens 5; atyles

(Fig.55)

Description of crude drfic

— e

--»ﬁ_;q,'--_ dem separated, each being

Cremocarp

elliptical, more ' Bt}mltmgr 2.0-2.5

’
mm wide. Dorsal ce © 'rominent longitudinal

ribs, and at the t being agshort stylopodium; commissural

et s o W8 08 mﬁﬂﬂlﬂﬁd carpephore and

pedicel (Fig.56). Sectional € surface ae on the

cominra] P8 S oL AL, o

two ribs; 'D:I‘.ljr endosperm large, embedded of 2 freshy cotyledons.

Odour and taste aromatic.
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Fig.55 Morphology of the plant of Thian Khaoplueak
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Microscopical characters

Histology

Transverse sections of Thian Khaoplueak cut through the

cotyledon region show ' gonal outline, the following

microscopical details

v -—‘
——
i ‘N

1. Epicarp, . cuticle, consisting of a

layer of epiderma al region occurs an

attached carpophore A = Tignified fibers.

2. Heaocafp, = [t " - v l layers of thin-walled

parenchymatous cells. ih portinns of this zone will

be noted a lignified fibrovascil dle, surrounding the bundle are

o

reticulate porou matous cells. On the

dorsal side ‘r{l-l : between the vascular

bundles; on the mmnmnural side occurs 2 large vittae. Each vitta is

elliptical hﬂuuﬁ w E %13 wﬁ%ﬁ%ﬂﬂr iia:
R ﬂv‘%r&é%%ﬂ QTeXT T IV THUS——

cells.

4., Spermoderm, consisting of a layer of brownish,
tangentially-elongated cells which are closely united with the
endocarp except where separated by a large area of collapsed thin-
walled cells which are defined in the region of the raphe along the
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commissural side. The center of the raphe located by lignified raphe

bundle.

5. Endosperm, consisting of thick-walled polygonal cells

containing aleurone grains and oil globules. Each aleurone grain

contains a rosette ’Hﬁf skalate.
"-d._
6. Cotyledone c led cells containing

aleurone grains and €

AULINENINYINS
ARIANTAUNM TN
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o . - 1
- .

r 3

4

ppppp

"] TV Ef'i’T'?WEﬂﬂ"ﬁ“’“

1 = &iticle 2 = epicarp o
Q%ﬁ'ﬁ"&ﬂ%ﬁﬂ 91 3 I HAE e

5 porous parenchyma 6 = cotyledon

7 = vittae 8 = endocarp

9 = spermoderm 10 = endosperm

11 = raphe 12 = carpophore
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Powdered drug

Powdered drug of Thian FKhaoplueak is yellowish brown to
greenish brown in colour. It has aromatic odour and taste. The

microscopical characters are listed according to the frequency of

1. Fragmen wp |in SuP iew, showing thin-walled

polygonal cells co

2. aw, showing thin-walled
cells with sinuous & 1s.

thin-walled cells, some

3. Fragments

fragments attached cells of vitta, some

frmtﬂ attache ’w—ud
nta‘ of if1 edlparenchyma from sclerenchymatous

RS, AisAng SN0 S
AMABNNI NI IINLLNE. e e

reticulate thickening walled cells.

6. Fragments of endosperm showing polygonal thick-walled
cells containing oil globules and aleurone grains, about 10 microns in
diameter, containing small rosette aggregate of calcium oxalate

crystals.
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7. Fragments of spermoderm in surface view, showing brownish

elongated rectangular cells.

8. Scattered of oil globules.

AULINENINYINT
RIAATAUNM TN
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‘a o/
rose MR TN GPRAf? i ot
1= manc&rquin gectional vi?u 5 = epicarp associated with
F=9 s
A WRINGTIFE H U1 THB it viev
2 = irpa:mndam in surface view 6 = reticulate vessels
3 = endosperm containing oil 7 = porous parenchyma

globules and aleurone grains 8 = oil globules

with microcrystals 9 = vitta in surface view

4 = endocarp in surface view 10 = epicarp in surface view
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Chromatographic characteristics

One-dimensional TLC

e n,adumm NIVHAD T e o
aﬁ‘ﬁﬁﬁ“ﬁ%‘m URIANYIAY
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Table 10 Rf value and color of one-dimensional TLC of Thian Khaoplueak

spot RE UVaosg UV3gs5 V-HyS04 L-B Kedde Dragendorff

value
1 0.14 - & L
2 0.20 - - -

3 0.22 dark
4 0.31 -
5 0.43 =
6 0.51 dark

7  0.66 dark L rpavple . % -

o ow AUHANGTINENT -
. ARIANATIININEIRY

1t.blue = light blue; F = fluorescent; dk.purple = dark purple;

bl.purple = bluish purple
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Two—dimensional TLC

s of the extracts of

Wﬁwﬂmwmm
ammnmum'mmaﬂ

Fig.60 Two-dimehs
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Table 11 Rf value and color of two-dimensional TLC of Thian Khaoplueak

spot Rf value color spot Rf value color
X Y X Y

1 0 0 0.87 0.51 purple

2 0.05 0 surple 0.91 0.51 purple

3 0.07 0 oy, | 0.85 0.59  It.blue

4 0.29 0.05 T ' \ 0.89 0.59 1t.blue

5 0.37 0.1 .76 0.66 purple

6 0.47 0.14 ple — — 0.79 0.70 bl.purple
7 0.56 0. : - 0.85 0.71 1t.blue
8  0.80 0.15 brown - 28 .89 0.75 1t.blue

9%  0.41 0.20 AT 0.84 0.78 1t.blue

10 0.59 0.22 _purpier 0.79 0.79 y1.brown
11 0.85 -Tﬂ;ﬂi 89 0.84 y1.brown
12 0.89 0.24E 10.83 0.85  lt.blue

13 0.80 0.31 ¢ xd.brown o 30 0.87 0.88 bl.purple

14*  o0.87 ﬂnﬂﬂ%ﬂ%ﬂiwlﬂqﬂﬁ 0.89 yl.brown

. [EATIEIAANGIaE o

0.79 0.43 bl.purple brown

rd.brown = reddish brown; bl.purple = bluish purple ;

1t.blue = light blue; yl.brown = yellowish brown

* spote which are clearly observed on the TLC plate

s spot numberings were arranged with reference to Y-axis



Ultraviolet spectroscopic characters

AULENINeINg
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200.0 q W |§iﬁi¥§zuﬂp| | JPIE § a E I 500.0

Fig.61 Ultraviolet spectrum of the extract of Thian Khaoplueak
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Thian Taatakkataen
Morphology of plant

Plant slender, erect, herbaceous, caulescent, branching,

geneval putline, 3-4 times pinnate with
\J é o
4 —patmles broad-sheathing.

ade lateral ; florets about 2

glabrous. Leaves deltoid

linear-filiform ult imdte

Inflorescence compound g, Eerm -
mm in diameter; seps T e \ petals 5, yellow with a
narrower inflexed apek,; atah: o \\\ rt; stylopodium conic;
ovary inferior. \ base. Fruit ovoid,
glabrous, flattened nct dorsal ridges and 2
pale coloured long, 2 mm broad. Seed

flattened dorsally in créss/Eectior ce plane. (Fig.62)

Description of c V T———i‘"

iy

Cremocarp breadly ovoid, ggompressed laterally. Mericarp

frequently seﬂ udﬂ Q mmmm ovoid, glabrous,

4.0-6.2 mm long, 1 8-2.8 mm widé. Dorsalesurface dark brown,

wen 2 Bl 1Ll WA A Y e

longer lataral ribs which are yellowish and wing-like, and at the
sumit being a short conical stylopodium; commissural surface flat,
brown, persisting of carpophore and pedicel (Fig.63). Sectional
surface occurred 2 vittae on the commissural surface and 4 vittae on
the dorsal surface between each two ribs; oily endosperm large,

embedded of 2 freshy cotyledons. Odour and taste aromatic.
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fruits

Fig.62 Morphology of the plant of Thian Taatakkataen
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Fig.63 Morphdlegy of the cmude drug of Thian Taatakkataen

AUYINYNTNYINS
RIANTUUNINYAE
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Microscopical characters
Histology

Transverse sections of Thian Taatakkataen cut through the

1. Epicarp./ h ticle, consisting of a

layer of el ly-elgngated dermal cells. 1In the
commissural regiony E Aftached carpophore, composing of
lignified fibers.

2. Mesocarp, layers of more or less

collapsed, tangentially Yonigal matous cells. In each of

the rib portions 115 zone wil & Hgnified fibrovascular

-- thickened 1lignified
parenchymatous cells id the lateral ribs. On the dorsal side occurs 4

e viton BMAAY ANSHEDD T o i
- ?é‘jmiéiﬁﬂ‘fii‘mﬁmn gy = =

bundle, nurrnundadm by

3. Endocarp, composed of a layer of broad tangentially-

elongated cells.
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4. Spermoderm, consisting of a layer of brownish,
tangentially-elongated cells which are closely united with the
endocarp except where separated by a large area of collapsed thin-
walled cells which are defined in the region of the raphe along the
commissural side. The center of the raphe located by lignif.i.ad. raphe

bundle.

S -walled polygonal cells

containing aleurg Each aleurone grain

contains a rosget

6. Cotylegén fednsiskinigh of | thifi-walled cells containing

aleurone grains and 83

AULINENINYINS
ARIANTAUNNING 1A Y
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-y m:rmmmwm

11 = raph

QW’WMﬂ'ﬁﬂJ UANINYAY

o8]
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Powdered drug

Powdered drug of Thian taatakkataen is brown in colour. It
has aromatic odour and taste. The microscopical characters are listed

according to the frequency of tissues found as follows.(Fig.65)

f IR i Ea view, showing thin-walled
polygonal cells caver faintly sbriated cuticle.
' \
2. : gcarp in su .\ piew, showing thin-walled
cells with sinuous Jedwa 0} l1s
3. Fragments . = 1 thin-walled cella, some

fragments attached t¢ cells of wvitta, some

fragments attached to epicat] view.

4, Fragmsﬁs . ign AT e aanatauu tissue of the

mesocarp, showing refigulate porousyyalled cells.

ﬂ‘iJEl’J“fIEWﬁWEﬂﬂ‘i

5. Fraglmnts of lignified vessels showing spiral, scalariform
ralm;ilaﬁﬂnmm ’;Hlﬂ ﬂmts associated

9
with fiber elements, with or without septum and pitted canals in the

wall of the cells.

6. Fragments of endosperm, showing polygonal thick-walled
cell containing oil globule and aleurone grains, about 10 microns in

diameter, containing small rosette aggregate of calcium oxalate
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crystals.

7. Scattered of oil globules.

AULINENINYINS
AMIAIATUAM TN
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ﬂ‘Uﬂ’WIﬂ‘ﬂ‘ﬁWﬂ’m‘i

Fig.65 Microfiéopical n::hnrnnter of pou'der drug of ‘]Phim Taatakkataen
- ARATBIIN TR
obules and aleurone grains tranaverse septum
with microcrystals 6 = endocarp in surface view
2 = epicarp in surface view 7 = epicarp and mesocarp in
3 = pil globules sectional view

4 = spiral and scalariform vessels 8 = vitta

9 = porous parenchyma
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Chromatographic characteristics

One-dimensional TLC

o SUEANUNIHEIDT o s
QRTRITTT AN INea Y
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Table 13 Rf value and color of one-dimensional TLC of Thian Tatakkataen

spot  Rf UVas4 Wags V-H,804 L-B Kedde Dragendorff

value
1 0.03
2 0.15
3 0.18
4 0.33
5 0.51
6 0.58
7 0.66
8 0.71
9 0.78
10 0.79
11 0.88
12 0.93
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Two—dimensional TLC

me‘ﬂmwmm
qmmnmummmaa
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Table 14 Rf value and color of two-dimensional TLC of Thian Tatakkataen

spot Rf value color spot Rf value color
X Y X e '

1 0 0.78 0.58  purple
2 0.04 0.01 'i, : ' : 0.81 0.60 blue

3*  0.19 0.03 7--?i'; 5 | ik 0.89 0.62 purple
4 0.29 0.0 gefy AN 0.92 0.62  grey

5  0.42 o0. : u 0.84 0.66  1t.blue
6 051 0.1 Aef — 47 0.86 0.71  lt.blue
7 0.59 0.18 w2l N 0.89 0.78  blue

&8 0.9 0.33 AP ' 0.92 0.79  blue

9 0.88 0.45 fgrdgoc - : 0.90 0.88 pink
10 0.76 0.51 e 78 0.95 0.88  brown

11 0.81 0.55 i0.89 0.93  brown

wr g

bl.purple = bluish purple; ltgblue = light blue

AU NENTHENNS
ARANSD SIETIVECRNY ..




Ultraviolet spectroscopic characters
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5.00

4 2.50

0.00

500.0

Fig.68 Ultraviolet spectrum of the extract of Thian Taatakkataen
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Table 15 Ultraviolet abasorptions of the extract of Thian Taatakkataen

peak wavelength(nm) absorption peak wavelength(nm) absorption

1 229.2 4.72
2 226.0 4.54
3 224.8 4.77
4 222.0 5.16
5 216.0 4.32
6 214.4 5.04
7 212.0 5.30
8 208.4 5.39
9 204.0 4.58
10 202.0 3.77
11

AULINENINYINS
AR TN TN
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Thian Yaowapanee

Morphology of plant

Plant slender, erect, herbaceous, caulescent, hranching,
glabrous. Leaves, deltoid in/ehddlf/ghtline, 2-3 pinnately dissected,
the ultimate division | to linear; petioles
sheathing. Infloresc ce 8. sepals minute or wanting;
petals 5, greenis 11 i 3 oL ‘lexed apex; stamens 5;
styles 2, short; sty . ' ‘ erior.(Fig.69)
Description of crude g

Cremocarp broadly . M irp frequently separated, each

being crescent shaped 0-1.4 mm wide. Dorsal

surface convex, --;— = 1 mninant longitudinal
ribs alternating ﬂﬁl oWS , a% at the summit being a

short  conical stylepedium; commiggural surface concave, brown,

RN LT a5 Tl e A,
Z:I”ﬁﬁﬁidﬁmm“ﬁ TR

Odour and taste aromatic, characteristic.
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Fig.69 Morphology of the plant of Thian Yaowapanee
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Microascopical characters
Histology

Transverse sections of Thian Yaowapanee cut through the

outline, the following

Z

cotyledon region show

microscopical details a

ticle, consisting of a
layer of epiderma aind covering trichomes
which are short, ar  hairg with thick

papillose walls. occurs an attached

carpophore, composing

2 ayers of more or less

collapsed, tangen -;"* gmatons cells. In each of
the rib portions ofB:ia zZone be Tioted a j', gnified fibrovascular

bundle. On the dorsal side occurs 4GJka ﬂe vittae located between the

wscine s} UM IEAAWE UL i s
'awmmww O} I

cells,

3. Endocarp, composed of a layer of tangentially-elongated

cells.

4. Spermoderm, <consisting of a layer of brownish,

tangentially-elongated <cells which are closely united with the
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endocarp except where separated by a large area of col lapsed thin-
walled cells which are defined in the region of the raphe along the
commissural side. The center of the raphe located by lignified raphe

bundle.

5. Endosperm, ick-walled polygonal cells

containing aleurone a "ol éa. Each aleurone grain
"1.\

contains a rosette aggregab

6. Cotyledongftof diddy ~of | thinswalled cells containing

aleurone grains and

AULINENINYINS
ARIAN TN TN
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— 1
= 2
..,? — 3
551
4
Ly, 5
. 6
7
S 8
9
(A
'I'_.alm 7 === 10
§ )
ﬂummmwmm
Flg Transverse sect ion of Thran Yaawapaneu
o W%’@ﬂ%"ﬁ’d 3197 e &)
= parenchyma of mesocarp 4 = cotyledon
5 = vittae 6 = endocarp
7 = spermoderm 8 = endosperm

9 = vascular bundle 10 = raphe
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Powdered drug

Powdered drug of Thian Yaowapanee is brown in colour. It has
aromatic odour and aromatic characteristic taste. The microscopical

characters are listed according to the frequency of tissues found as

follows.(Fig.72)
1. Fragments of &g showing thin-walled
polygonal cells covered

2. Fragments iéw, showing papillae

or covering trichomes, \ , up to 100 microns

., gome trichome scattered

\

long, and covered with &

from the epicarp.

1, ; ndocar Fface-view fhowing thin-walled

elongated rectangular Blln W

rrocene 43NN HYIAT 4 e, me

fragments a tachad to brownish epithelial cedls of vittags

QW’mﬁﬂ‘iﬂJNﬁﬂﬂEﬂﬁﬂ

5, Fragrmnta of lignified parenchyma from sclerenchymatous

tissue of the mesocarp, showing reticulate porous walled cells.

6. Fragments of lignified vessels, showing scalariform and

reticulate thickening walled cells.
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7. Fragments of endosperm, showing thick-walled polygonal
cells containing oil globules and aleurone graina, about 10 microns

in diameter, containing semall rosette aggregate of calcium oxalate

crystals.

8. Fragments ‘ sectional view, showing

9, Scatte

by

AULINENINYINg
AR TN TN
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) i

22

WA A\

bl

AULININTNYINS
o AWARND AU AL 0 B g

1 = oil globules 6 = endosperm containing oil
2 = unicellular trichome globules and aleurone grains
3 = epicarp with unicellular with microcrystals
trichome in sectional view 7 = scalariform and reticulate vessels
associated with vascular 8 = porous parenchyma
bundle 9 = vitta in surface view
4 = epicarp in surface view 10 = spermoderm and endocarp
5 = epicarp in sectional view in sectional view
11 = endocarp in surface view



1hh

Chramatographic characteristics

One-dimenaional TLC

m w25 ' @ill in"Hzm4
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Table 16 Rf value and color of one-dimensional TLC of Thian Yaowapanee

spot  Rf UVogyg UVags V-H,804 L-B Kedde Dragendorff

value

1  0.05 - - -
2 0.07 - - -
3  0.10 - - -
4  0.40 - - -
5  0.55 - - -
6  0.56 - - -
7  0.64 - - -
8  0.73 - - -
9  0.77 - - -
10 0.84 -] .-. - -
11 0.89 - - -

12 0.93 dark € g - -

quﬂgwﬂwswawnﬁ
am"é‘i’\aﬁ%muw’ﬁ‘“wéw"“b




Two-dimensional TILC

146

Fig.74 Two-d i ® chare of the extracts of

ﬁ‘ﬁ‘zﬂmmwmm
ammmmum'mmaﬂ
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Table 17 Rf value and color of two-dimensional TLC of Thian Yaowapanee

spot Rf value color spot Rf value color
X Y X Y

1 0 0 7 0.40 purple

2 0.05 0.01 _piN | ' .94 0.48  grey

* 0,15 o0.05 emmwe 3 = 0.55 yellow

4  0.24 0.07 Py A\ e i 0.56  purple

5 0.26 0.10 el \ ;’ B 0.59 deep blue
6 0.41 0.10 i g _’ _i 2 0.64 1t.green
7 0.61 0.12 fydl b 5 A" .93 0.73  purple

8 0.7 0.15 Yoy ® .89 0.77  blue

9 0.84 0.16  dreyiic , ¥ 0.81 yellow
10 0.84 0.21 -~-VQQ;J;_35; .93 0.84  pink

1n*  o.88 0.0 0.89  deep blue

12 0.92 0.27 'l 10. 0.93 brown

13 0.91 0.30 ¢ grey 0.93 yellow

1 o ﬂummmwmm
mmnmm&ma

i spots which are clearly observed on the TLC plate

A spot numberings were arranged with reference to Y-axis
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Ultraviolet spectroscopic characters

éj
AULINININNS
200.0 N W [6VN o ._'1 V ﬂ_ 4 A_ ] m:m

¥ [ .

Fig.75 Ultraviolet spectrum of the extract of Thian Yaowapanee
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Table 18 Ultraviolet absorptions of the extract of Thian Yaowapanee

peak  wavelength(nm) absorption peak wavelength(nm) absorption

1 323.0 4.07
2 274.0 4.14
3 249.2 4.60
4 245.6 4.00
5 242.0 4.28
6 239.2 4.07
7 237.6 4.04
8 234.0 4.06

AULINENINYINS
ARIANTAUNM TN
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Thian Salttabut

Morphology of plant

Plant =slender, herbaceous, caulescent. Basal leaves long-

petiolate, membranaceous, ina broadly orbicular to

reniform, margin regulaprly.

(Fig.76)
Description of crude

Cremocarp ovoaf. Ficang quentl y separated, each being

crescent shaped, slight! mm long, 1.4-2.0 mm wide.

Dorsal surface convex, longitudinal ribs and at the

summit being a short _cofiical sky Lm ; ommissural surface

concave, brown, perE | pedicel (Fig.77).

Sectional surface -‘5 rred along the seed coat; oily

endosperm large, embeddédgef 2 freshy gotyledons.

U INGNTNEINS

AR AN ANy
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stem and leaves
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Microascopical characters

Histology

Transverse sections of Thian Sattabut cut through the

cotyledon region show a renifems/cofilll ine, the following microscopical

s Epicar/ th striatedicuticle, consisting of a

layer of papillae and short,
unicellular, non-gl s ivs-with £hick papillose walls.
2. Mesocarp, : T \ layers of tangentially-

elongated parenchymatouf ogli&. -Is enter of each of the rib
portions occurs a smal lar bundle. On the dorsal
side occurs ;m* ‘ 1long the side; on the
commissural side, E i ’n’!. 2 to 8 small vittae are

noted.Each vitta isgelliptical, , and lined by small epithelial

soorsory coift 1)) VIE'VI?W BIN3
A Vel NIAARIINgS A R———

thm—wallad cells closely adherent to the seed coat, except near the
middle line of the commissural side where the endocarp cells may have

thick walled cells.

4. Spermoderm, consisting of a layer of brownish tangentially-

elongated cells which are closely united with the endocarp except
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where separated by a large area of collapsed thin-walled cells which
are defined in the region of the raphe along the commissural side.

The center of the raphe located by lignified raphe bundle.

5. Endosperm, consisting of thick-walled polygonal cells

containing aleurone grains ' ant ,globules. Each aleurone grain

contains a rosette aggrége a1 5 Bxalate.

6. Cotyled inswalled cells containing

aleurone grains an

ﬂuEJ'J‘VIEWﬁWEJ"Iﬂ‘i
ammnimumwmaa
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Powdered drug

Powdered drug of Thian Sattabut is yellowish brown in colour.
It has aromatic odour and taste. The microscopical characters are

listed according to the frequency of tissues found as fol l-mm.

(Fig.79) /
Z
1: ‘p‘fin ce view, showing thin-walled
polygonal cell cove “Fanit “1‘1\"‘. gut icle.
.
2. siew, showing papillae or

covering trichomes, papillose walls, and

rounded end, up to 200fhigfons oy,
VT
R TR " . view, showing thin-walled
elongated cells -; GOth ,‘:'J
] Iﬁ

4. a,éisnta ¢ of vitta showing brownish epithelial cells and

AU RBUINENT
YRARI NI AN AN Y i

tissue of the mesocarp, showing pitted thickening walled cells.

underlying

6. Fragments of lignified vessels, showing spiral,

scalariform and reticulate thickening walled cells.
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7. Fragments of endosperm, showing thick-walled polygonal
cell containing oil globules and aleurone grain, about 10 microns in
diameter, containing small rosette aggregate of calcium oxalate

crystals.

8. Scattered of co ' ‘ﬁ mes showing thick papillose

walls, wusually unicel &1ightly curved, occasionally

AULINENINYINT
IR TN TN
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L

T T e

P a et :

i

: ¢ o o/
ARTRINIUNAINYIAY
5 = vitta in surface view with underlying endocarp
6 = vitta in sectional view associated with epicarp and trichome
7 = scalariform vessels
8 = epicarp in surface view

9 = gelereids
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Chromatographic characteristics

One—dimensional TLC

ﬂ‘VzE,! (Wag vﬁil 1in-H,S804

e EUHANHNIWEINT, s
PTRTI M NnINENaY
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Table 19 Rf value and color of one-dimensional TIC of Thian Sattabut

spot Rf UVsgy UV3g5 V-H,504 L-B Kedde Dragendorff

value
AN\ I" :
1 0.04 Bl '1',]”1‘_2/ - » _
2 0.10 i . = .
3 0.16 z &
4  0.34 - _
5  0.38 - -
6  0.48 - =
7  0.51 = -
8 0.63 - -
9  0.81 _ 2
10  0.96 & -
11 0.98 - -

e UL VRS WIS v e

rd. brmﬂ’!a=

ATl N INeat

4 +
Qa7
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Two—dimensional TLC

Fig.8l Two-diménsi istigs of the extracts of

ﬁﬂﬁ?ﬁﬂwswaﬂnﬁ
ammnmumfmmaa
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Table 20 Rf value and color of two-dimensional TLC of Thian Sattabut

spot Rf value color spot Rf value color
X Y X Y

1 0 0 wn NS 4 0.89 0.55 1t.blue
5 0.05 0 blte | : 0.76 0.63 purple
3 0.17 0.04 _purple, | 1650 0.79 0.65 bl.purple
4 0.3 o.l0e wMild) \\\ A o0.59 0.68  yl.brown
5*  0.41 o0.164" 2410\ .93 0.75  brown

6 0.47 o0.164 4 4 1 - _ .80 0.79 1t.blue
7 0.89 0.27 & ¢ __ 2z , 0.87 o0.81 purple
8* 0.88 0.34 QA 21 0.85  yellow
o* o0.6¢4 0.38 B.Maae" .93 0.85 brown
10*  0.74 0.4 0.98 brown
1n*  0.79  0.4% 0.93  yellow
12*  0.91 o0.48l] rd.orOM '0.92 0.96  purple

1t.blue

13 0.7 @ﬁﬁaﬂwgﬁﬂflﬁgﬁ 0.99
WY Rt bV Vit

A spots which are clearly observed on the TLC plate

s spot numberings were arranged with reference to Y-axis




Ultraviolet spectroscopic characters

AULINENSHYINS
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5.00

4 2.50

ulm

S RNBIN UM INETA D

Fig.82 Ultraviolet

500.0

spectrum of the extract of Thian Sattabut
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Table 21 Ultraviolet absorptions of the extract of Thian Sattabut

peak wavelength(nm) absorption peak wavelength(nm) absorption

1 274.0 232.0 4.66
2 268.8 229.2 4.60
3 258.0 227.2 4.81
4 262.4 223.6 5.12
5 256.8 220.0 4.98
6 250.0 216.4 4.18
7 246.8 214.4 4.85
8 244.4 211.6 4.09
9 241.2 210.4 4.04
10 238.4 209.2 4.05
11 233. ; 206.8 3.78

i
AULINENINYINS
ARIAATAUNNIING 1A Y
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Thian Taakob

Morphology of plant

Plant slender, herbaceous, caulescent, glabrous. Basal leaves

petiolate, in general outline,

entire or toothed;

Description of

s \ y elliptical but slightly

Meri a2 ‘
carp { ¥ "i

curved, similar to nifl, ”:: .“\..

.0-1.4 mm wide, glabrous.

Cremocarp oblong. ﬁr , 4 convex, dark brown, with 5
longitudinal ribg : 4 ' ith a conical stylopodium;
commissural surfageT 1 .:& sisting of carpophore
A - iy

(Fig.84). Sectional ittae on the commissural

surface and 4 vitfaewon the dorsal) surface between each two primary

B ok g
BN IAUNUINUNAY
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gtem and leaves
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Microscopical characters

Histology

Transverse sections of Thian Taakob cut through the cotyledon

\ layers of more or less
collapsed, tangenti \ hymatous cells. In each of
the rib portions of th‘xﬁ oted a small vitta and beneath

ibr s dorsal side occurs 4

is a lignified

large vittae logdked bel t iidle; on the commissural

side occurs 2 Iqﬂe vittae. vittaa elliptical, brown, and

ﬁﬁﬂaﬁﬁﬁﬁwﬂqﬂﬁ
mi‘l&f"] A IRfaI N gy

4., Spermoderm, consisting of a layer of somewhat collapsed
brownish cells, which are closely united with the endocarp except
where separated by a large area of collapsed thin-walled cells which
are defined in the region of the raphe along the commissural side.

The center of the raphe located by lignified raphe bundle.
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5. FEndosperm, consisting of thick-walled polygonal cells
containing aleurone grains and oil globules. Each aleurone grain

contains a rosette aggregate of calcium oxalate.

6. Cotyledon, consisting of thin-walled cells uuntali.ning

-
L)

AULINENINYINT
IR TN TN
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Powdered drug

Powdered drug of Thian Taakob is brown in colour. It has
aromatic odour and aromatic characteristic taste. The microscopical

characters are listed according to the frequency of tissues fmﬁd as

follows.(Fig.86)

1. Fragment ' in surface view, showing thin-walled

polygonal cells co

3. thin-walled cells, some
fragments che 5= Browni ithelial ©cells of vitta,

occasionally att 5;':' - .:‘ iew.

]

Fragmenté sof lignified) sclereids from sclerenchymatous

- of}hﬂ.uﬂ’.] mammzm celle.
ALRAANN D mwa VANV st

reticulate thickening walled cells.

6. Fragments of endosperm showing thick-walled polygonal
cells containing oil globules and aleurone grains, about 10 microns
in diameter, containing small rosette aggregate of calcium oxalate

crystals.



172

7. Scattered of oil globules.

AULINENINYINS
MIAIATUIM TN
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4 = uﬂospem‘:gtnmhrg oilélob.tln and aleurone grains

oo pieaelle VI TWEINTIS

ARARIATA N INY A Y

7 = epicarp in surface view



174

Chromatographic characterist ics

ne—-dimensional TLC

Fig.87 ﬂuﬂjnm ﬂuimﬂ:lﬂﬁm extracts of
RERIMTIN NN INY1A L
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Table 22 Rf value and color of one-dimensional TILC of Thian Taakob

spot RE UVory UW3gs V=HyS04 L-B  Kedde Dragendorff

value
1 0.05 -
2 0.10 B
3 0.13 =
4 0.18 -
5 0.27 -
6 0.49 -
7 0.61 =
8 0.72 -
9 0.77 =
10 0.93 =
11 0.99 -
1efthdd £ sghe € Wiks. .

PAATUAMINYAE
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Two-dimensional TILC

Fig.88 Two-d imensiona isties of the extracts of

ﬁﬁﬁﬁmawswwwns
ammﬂstuumawmaﬂ
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Table 23 Rf value and color of two-dimensional TLC of Thian Taakob
spot Rf value color spot Rf value color
X Y

1 0 0.46 purple
2¥  0.04 0.49 purple

3 0.07 0.50 purple
& i3 0.51 purple

5 0.17 0.49 purple

6 0.22 0.61 purple
6,27 0.61 blue

8 0.27 0.64 deep blue
9*  0.43 0.69 rd.purple
10*  0.53 0.69 purple
1n*  o.s1 0.72 1t.blue
12 0.85 0.77 purple

13 0.82 0.81 1t.blue
14 0.85 ﬂuﬂﬂ:ﬂﬂij Bqﬂio 85 rd.purple
15* p.] pink

. i;;ﬁéqﬂizu Wiy =

17 0.87 0.4 purple 1t.blue

1t.blue = light blue; yl.brown = yellowish brown:

rd.purple = reddish purple

X spots which are clearly observed on the TLC plate

sk

spot numberings were arranged with reference to Y-axis
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Ultraviolet spectroscopic characters

5.00

2.50

Fig.89 Ultraviolet spectrum of the extract of Thian Taakob
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Table 24 Ultraviolet absorptions of the extract of Thian Taakob

peak wavelength(nm) absorption peak  wavelength(nm) absorption

1 220.4 4.55
2 217.6 4.18
3 214.8 4.25
4 212.4 3.50
5 210.8 3.97
6 208.4 4.02
7 205.2 3.70
8 202.4 3.82
9

IFF‘

j.[ dF

AULINENINYINS
ARIAINTAUNM TN
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Thian Klethoi

Morphology of plant

Annual, stemless, thickly wvillous. Leaves radical, linear,

acuminate at apex, entire Flower small; sepals 4,

imbricate in bud, #1135, salver-shaped, scarious, 4-
—

lobed, imhricaty tdmens. dywiligerted on the corolla-tube;
anthers large; o Supe F1¢.90)

Description of

Seed ovoid 11 i ’ labrous, brown, 2.2-3.1 mm
long, 1.1-1.7 mm w 7 ace convex, glossy, transparent,
exhibiting a lepgituding n  area extending nearly the
length of the : :'-’ lying beneath the seed
coat; wventral = :! ace being a deep ez : ation, in the center of

which idJ/an oval white hilum (Fig.91).

M-V L (b T SO
““tf"ii’wqaﬂﬂimuwwqwﬂwaa

odourless, taste mucilagenous.
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W b 4
eaves and ‘infloredcence
3.

A

dia

inflorescence

Fig.90 Morphology of the plant of Thian Klethoi
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Microscopical characters
Histology

Transverse sections of Thian Klethoi cut through the mtﬂe&on

region show a renifor he following microscopical details

are noted. (Fig.92)

inds of epidermal layer.
:olorless epidermal cells
with more or iiner epidermis, a layer of

brownish tangentia

2. ick-walled polygonal cells
containing aleugone e - and sbules .
Z 7

3. Cotyledon, li& centgt of the endosperm and

consists of 2 elorigated plano-convex cotyledons, consisting of thin-

wes e AU S NN S Tonse
RIAINIUNNINYIAE
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Powdered drug

Powdered drug of Thian Klethoi is brown in colour. It has
aromatic odour and mucilaginous taste. The microscopical characters

are listed according to the frequency of tissues found as follows.

(Fig.93)

1. in surface view, showing
colourless thick-wal lg TAN he rells a]lled rapidly in agueous
mounts and appeare@ 4l Lo glightly ded when view from above.

2. in surface view, showing

3. gectional view showing

;‘

mucilage layer y
b |
J

I|
i¥

ragmen¥ses, of endospéym showing thick-walled cells,

— ﬂ i ﬂﬂhﬂiﬂﬂ'] Al SR
RERNY iﬁN}JMle'J DENBEL s o

assocmted with vascular bundle.

6. Scattered of oil globules.
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— e e e e i e
¥ !; - -
-ED

- 0.1

Fig.93 uﬂmﬁj Mc ariﬂﬂjm of Thian Klethoi
IR TNYINY

2 globules

3 = cotyledon with vascular bundle

4 = outer epidermis in sectional view

5 = inner epidermis in surface view

6 = endosperm containing oil globules and small

aleurone grains

7 = mucilage in surface view from above
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Fig.94 @um&l..niﬂﬂlﬂj the extracts of
q RISl NN N8 e
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Table 25 Rf value and color of one—dimensional TLC of Thian Klethoi

spot  Rf UVas4 UVags V-Hp504 L-B Kedde Dragendorff

value

SN/

1 0.00 -
2 0.03 =
3 0.10 =
4 0.29 =
5 0.32 -
6 0.48 &
7 0.62 -
8 0.63 -
9 0.75 -

10 o0.82 -0 o - &

11 0.94 - M - -

12

. ow AUEINGASHEANT
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Two-dimensional TLC

haracteristice of the extracts of

ﬁﬁﬁ?ﬁﬂﬂiﬂﬂwns
ammnmumfmmaﬂ

Fig.95 Twc
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Table 26 Rf value and color of two-dimensional TLC of Thian Klethoi
spot Rf value color spot Rf value color
X Y X Y

1 0 0 0.78 0.60 blue

2 0.04 0 : 0.81 0.62 purple

3*  0.17  0.03 b Dute : 0.91 0.64 1t.blue

4 0.31 0.10 ke | 0.95 0.63 yellow

5 0.39 0.1 | - .95 0.66 gr.yellow
6 0.53 0.10 rdvél1oy : 0.85 0.75 1t.blue

7 0.59 0. 0.95 0.82 yellow

8 0.84 0.26 : i ‘ 0.88 0.84 blue

o 0.59 o0.29 ] é_fl "‘- 2" 0.93 0.87 purple

10 0.88 0.3 gellow/ 0.87 0.92 1t.blue
11 0.92 3: i¥d.o1 0.94  purple
12*  0.89 0.48 ) yellow 5 110.92 0.99  yellow

yellow

A INEN WA
Lol N e i e Wb )

% spots which are clearly observed on the TLC plate

w spot numberings were arranged with reference to Y-axis



Ultraviolet spectroscopic characters

~d

¥

oy ‘lb. - '
200.0 ¢ 6

Fig.96 Ultraviolet spectrum of the extract of Thian Klethoi

o
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5.00

2.50

0.00

500.0
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Table 27 Ultraviolet absorptions of the extract of Thian Klethoi

peak wavelength(nm) absorption peak wavelength(nm) absorption

1 220.8 4.83
2 216.4 3.42
3 211.6 4.31
4 210.0 4.74
<] 207.2 3.61
6 205.2 3.69
7 202.0 4.05
8

‘v:
[}

AUEINENINYINS
RN ITUNMING 1AL
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