CHAPTER 1V

RESULTS AND DATA

Part I Identification of Specimens

The stem, flowers, fruits and seeds of bastard cardamom as well as crude drugs of which

both entitled “Reo” were collected from diffe e // ns in Thailand, those plant materials
characters are examined and concluded » s follow }
1. Amomum sp. A"' \—

Two samples of 4o A we ’ ‘Q‘ sample is called “Reo” (157) or
“Mak nang” (MUNUHUI) G ang nok th di n\i ‘\‘-g\n province, the other is called
“Reo” (Li"J) or “Reo krawan” @898 20 1) fiomeS '»\\'\ ist \ Chantaburi province. The
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glabrous, 4-7 cm x 35-50 cm,;
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emarginate, apex broad, 0.3-0.7¢ cm; peduncle 5-15 cm long; bracts

pinkish to ligh brown, oblanceolate, ': 35e

oles ligh brown, 1-2 cm long, tubular at
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the base, apex 2-lobed. €alyx white with pinkish “1.5-2 5 cm tabulax lat the base, apex 3-toothed.

al o

Corolla tube as long as ca ;7 LV >d;--3 cm long. Labellum obovate

and strongly concave, 1.5 ¢ x 2.5 cm, white with a median ye1> w band and a dark crimson spots

at the base, havin i I‘s‘.s i i ian | band and a dark crimson
spots outside the @ﬁﬂ:& ﬂgﬂe_l a mmt;tﬁstaminodes white, 4 mm
long, someti nt; filament w 'eiﬂ inkish at ﬁs %6mmlong
below thla:ﬁt:j ﬁgni- mp)rid gﬁe‘ﬂes Fiuit ebovate, 2-2.5 cm
long and 1-1.5 diameter, covered by slender and soft spines, green when young and red when
mature. Capsule 3-lobed contains 18-50 seeds; seeds white and red-brown, brown or dark brown
when dried, white membranous aril.

Amomum sp. A was intensively checked for their identity such as comparing their

characters with descriptions in the Flora of British India (1954), Prosea: Plant resources of South

East Asia (1999), Malee Panunumpa’s study (2536), Vallisuta and Vongratanastit’s report (1976) and



with the type herbarium specimens preserved at the Forest herbarium (BKF), National park,
Wildlife and plant conservation department, Bangkok. This could be lead to the conclusion that

Amomum sp. A is Amomum uliginosum K. D. Koenig.

Figure 5 The inflorescence of Amomum sp. A
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Figure 7 Cross section of fresh fruit of Amomum sp. A
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2. Amomum sp. B
One sample of Amomum sp. B was collected, This species is called “Mak nang yai”
(MUNUNUI 1Y) (Yasothon) or Mak huk (WU1NYN) (Mukdahan) from Dong luong district,
Mukdahan province. The botanical characteristics of the plant is described below and also Figure
8-10.
Pseudostem elongate, 0.5-2.8 m tall, reticulate venation on stem. Leaves oblong-

ate apex, to 3 cm; petiole 0.5-1 cm long;

lanceolate glabrous, 3.5-10 cm x 35-50 cm,
ligule dark red, coriaceus, 0.5-0.7cm. Ini ‘ e, 5-10 cm; peduncle 6-25 cm long,

cover by sheath, 0.9-1.5 cm x 1.5%3:0 5,0, .2-2.5 cm, oblong-oblanceolate,
— T—

. .Li%t\ubular at the base, apex 2-
15-2.5'di covered by short and hispid
83-

contains 18-39 seeds; seeds

red-brown to dark brown; bragi
lobed. Fruit ovate or rounde¢

spines, red when mature, apex wi

brown to black brown, white siemBragous aril andsblack brown to'black when dried.

Figure 8 The pseudostem and ligule of Amomum sp. B



Figure 10 Cross section of fresh fruit of Amomum sp. B
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Part II Specification of Reo
The specification of each kind of reo was investigated by pharmacognostic, and gas

chromatographic. The results were described in the following section.
Amomum uliginosum K. D. Koenig

The macroscopic and microscopig |

"\V

gters of crude drugs from A. uliginosum K. D.

Koenig; see below and also Figure k1.

Macroscopic Characters -

The aggregated se€ds is#glol /f, D OV y 3-lobes by thin membranes of
septum, and each lobe contdining’! seeds whigh ce m ¢ o gitudinally by aril. Seed red-
brown, brown or dark brow obse : -j e3¢5 mm 1 1and 2 mm in diameter. The seed

is astringent with a camphor- ke ¢
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Figure 11The dried seeds of A. uliginosum K. D. Koenig
A. From Leang nok tha district, Yasothon

B. From Soi dow district, Chantaburi
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Microscopic Characters
A. Histology
A cross section of seed of A. uliginosum is shown as follows (Figure 12):
a) A layer of membranous aril (ar), consisting of a very thin-wall cells.
b) A brown seed-coat consisting of rectangular epidermal layer of thick-walled cells
of the testa (ep).

c) A single layer of rectan j

ag ailicgll (oc), usually adhering to the epidermis layer.
\ ')
d) A layer of parenchyma l fith / adp), composed of a thin-walled cells and

vascular bundI&*(s — —
#
e) The sclerenciym e testa nposed of a layer of columnar
S,

cells whig contains a nodule of silica.

f) A large, ith starch granules (sta) and

some cell

ﬂ‘NEJ’JVIHﬂﬁWEJ’m’i
Qﬁ?ﬂﬁﬂimmﬁﬂﬂﬁﬂﬂﬂ



- .:~?' 4' ")}f’,’;./
\ A ‘\

sta & ps

SC

ocC
€p

vb

% D. Koenig (x 10)

I
| uJ
Vascular bundle, (vb), meranous aril, (ar) idermis, (ep) of testa; oil cell, (oc);

e 149 RS 0t

(ps) containing$tarch granules, (sta) and calcium oxalate crystals.
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B. Powdered drugs
A brownish powder with the following tissue fragments (Figure 13):
a) The abundant fragments of the epidermis of the testa, underlying the epidermis,
elongated cells of the hypodermis are associated along with the epidermal cells
(1), usually associate with the pigment cell (2).

b) The pigment cells of the testa consisting of a layer of orange to reddish brown

cell contains a nodule of silica.
Occasionalffragménis of Bis 1 /et ma \ ¢ fou immature cells (6), mature cells
_ ).

e) The spiral#€ssgls sud un sciated withithin walled parenchyma (10).

(7), sectig
f) The stone cgl! lls with numerous pits.
g) The dark browh pigritert {12)/5 p singly or in group.
h) The prisms of calci :4»_ nd the cluster of prisms (14) are found

scattered in fragme

i) A largewperi  cells contdini ' le d small prism of calcium
oxala y ,(16). .;r‘

AU ININTNEINS
RIAINIUUNINY A Y

are dispersed from perisperm cells.
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Figtire 13 Powdered drug of the seeds of A. uliginosum K.
="
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D. Koenig
13-14 Prisms of calcium oxalate

3-4 Pigment cells of the testa

16 Perisperm cells containing

15-

walled parenchyma cells

Thin-

5

prisms of calcium oxalate

6-9 Sclerenchymatous layer of testa

Cluster of starch granules

17

10  Spiral vessels

Stone cells
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The Volatile Oil Content and Composition

Table 5 Volatile oil content of Amomum uliginosum K. D. Koenig

Crude drug Volatile oil content
sample Steam distillation Supercritical fluid extraction
= (Y%ow/w) (Yow/w)
A. uliginosum (Soi daw) 1.64*
A. uliginosum (Leang nok tha) 2.30*
Mean 1.97
= Assumed that
* The value of eaclisa
i il " . .
In addition to theWolagile gil content; e S1tion ¢ volatile oil obtained from reo at

Soi daw and Leang nok tha that e ctel iv-"-i .f;;.% me ‘-\ ds were also compared by using gas
chromatography (GC). The resulted f'{a foniata exhibited the similarity of volatile oil

contents between the two source dsiof ion as shown in Figure 14.
’ \:, oil samples were injected to

.1'% umbers and name of each

To identify the et
gas chromatography-mass , eCt

composition as well as its emxcal group are shown in Table 6 afid the content of volatile oil

——— PT‘U‘ET’? ¥ EJ\ NINYINT
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Table 6 Volatile oil compositions from dried seeds of 4. uliginosum K. D. Koenig

Peak No. Compound Category group
1 o-Pinene T
2 Camphere Monoterpene hydrocarbons
3 [3-Myrcene
4 Limonene -
5 Fenchyl alcoho =
’ -\
7
8 Oxygenated monoterpene
9
10
11
12
13
14
15
16
17
18
19 < ‘ quiterpene hydrocarbons
20
21 . Aromadendrene
22 ﬁ.
AU HUNTNYINT
o-Elemene ¢
LRGN PN B
-Cadinene D
27 Nerolidol il
28 d-Cadinol :
Oxygenated sesquiterpene
29 a-Bisabolol
30 Farnesyl acetate
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Table 7 The content of volatile oil compositions from dried seeds of A. uliginosum K. D.

Koenig
Compound Content (% relative*)
Steam distillation Supercritical fluid extraction

Oo-Pinene 0.31 0.08
Camphene 1.60 0.66
[3-Myrcene .94 0.63
Limonene 1.72
Fenchyl alcohol 0.34
Camphor * 2 - 25.61
Camphene hydrate 0.04
Borneol - 4.67
Fenchone 4 f L 0.35
Bornyl acetate L 5 7¢ 45.35
cis-Geraniof® _ (e 0.09
Elixene B .m‘: 0.07
d-Elemene 7 Jrj 7 0.16
Ylangene ¥ : - 0.10
Copaene ; : 1.13
B-Elemeng o \ 0.36
Caryophy ' 0.31
Germacrene m 0.14
OL-Bergamot’eﬂ 0.14 0.28
.14 0.21

0.19

y—Muﬂolene 1 0.75 o gs 1.56
ihe 3 < )| %b.u

§ o-Elemene 0.53 e 0.95
[3-Bisabolene 0.29 0.48
8-Cadinene 0.42 0.65
Nerolidol 0.02 0.07
8-Cadinol 0.04 0.03
o-Bisabolol 0.19 0.18
Farnesyl acetate 0.93 1.06

* % relative = % integrated area




Each value represented the median value of two extracted of 4. uliginosum K. D.

Koenig from Soi dow and Leang nok tha.
Amomum fulviceps Thw,

The macroscopic and microscopic characters of crude drugs from A. fulviceps Thw.; see

\I///

Macroscopic Characters — 2

h/n oid} divided ifi to-3slobes by thin membranes of
septum, and each lobe contai 94euiis which connééf?d-longitudinally by aril. Seed

igtt and 2-3 min in diameter. The seed is slightly
4 5\

o
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below and also Figure 15.

brown to black brown, obo

odor.

Figure 15 The dried seeds of Amomum fulviceps Thw.

A. The dried aggregated seeds of 4. fulviceps Thw.
B. Separated lobe of fruits cover with septum



65
Microscopic Characters
A. Histology
A cross section of the seed of Amomum fulviceps Thw.is shown as follows (Figure
16):
a) A layer of membranous aril (ar).
b) A brown seed-coat consisting of rectangular epidermal layer of thick-walled
cells of the testa (ep).
c) '
d)
e)

Ry

¥

AULINENINEINg
ARIANTAUNNINGIAY



Ivicghs Thw. (x 40)

s G148 4 9 5 o

sclerenchymafébs cells, (sc); parench ‘yma, (p) of pensperm, (ps) contammg starch granules,
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B. Powdered drugs

A brownish powder with the following (Figurel7):

a) The abundant fragments of the epidermis of the testa, underlying the epidermis,
elongated cells of the hypodermis are lying axis to the epidermis cells (1), usually
thickened wall (2).

b) The parenchyma cells that different shape and size of walls(3-5).

c¢) The sclerenchymatous laye a, compose of a single layer of thick-walled

cells which are brown rellow id each cell contains a nodule of silica.

Occasional fragiients-of this layer d immature cells (6) or mature

d) The spir: associated in walled parenchyma (8).

e) The larg ! ich occt gly or in group.
f) The calci st | abundant in fragment of septum and
perisperm ¢ & 7 Tosette agg tes (10), under the polarized

microscope (1 als :
R J aly
g) A large perisperii ce ‘f.r ainir ules and rosette aggregate of
calcium oxalate crys kfg‘—af-i——j

e ok o

h) Thes areh gi 0 ’ isperm cells.

X
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s of the testa 10-11 rosette aggregates of calcium oxalate crystal
3-5 Parenchyma cells 12 Prisms of calcium oxalate

6-7 Sclerenchymatous layer of testa 13 Perisperm cells containing calcium oxalate

8  Spiral vessels crystal

9  Dark brown pigment 14 Starch granules
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The Volatile Oil Content and Composition
Volatile oil of the seeds of A. fulviceps Thw. was extracted by steam distillation and
supercritical fluid extraction, but lesser content was obtained from steam distillation, thus the
extract from supercritical fluid method (0.85% w/w) was selected to run gas chromatography.
Composition of the volatile oil is shown in Figure 18, where as numbers and name of
each component as well as its chemical group are summarized and the content of volatile oil

compositions are shown in Table 8.

™Y

I,

E Zpmn
5 33.33
hY
Figure 18 Gas chromatograrm of v om dried seeds of A. fulviceps Thw.

tracted by supercritigal fluid extraction
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Table 8 The contents of volatile oil and other compositions from dried seeds of 4. fulviceps

Thw., extracted by supercritical fluid extraction

Peak no. Compound Category group Content (%relative*)
1 Eucalyptol Monoterpene hydrocarbons 0.26
2 Camphor B 0.03
3 Isoborneol 0.68
4 4-Terpeneol 0.06
S o-Terpineol 0.07
6 cis-Geraniol - & 0.07
7 Bornyl acet, / ///7‘&\\\\\ 0.04
8 Isoeugeno // / ﬁg ‘\\\&\ 0.02
| o TN
10 - Gualene I l I ™y \\\\\ | 0.04
W ¥l oo
12 Caryophyllene ‘!!ﬂ \ ’ 0.04
13 Elixene £ 0.06
14 Nerolil 0, 0.13
15 trans- ;,‘ 0.20
16 Palmitic .':;p 0.21
17 Oleicacid ¢ _ || 0.13

EUERUETINE TN

QW]Mﬂ‘SﬂJNVWWIEI’]MI
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Crude Drugs of Purchased Reo
The macroscopic characters of reo purchased from the traditional drugstores throughout
Thailand (according to Table 3) are shown in Figure 19- 35 and Table 9

Figure 20 Crude drug from Chiang Mai 2



2

Figure 22 Crude drug from Bangkok 1
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Figure 24 Crude drug from Bangkok 3
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Figure 26 Crude drug from Nakhonpathom



Figure 28 Crude drug from Chanthaburi
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Figure 30 Crude drug from Roi Et
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Figure 32 Crude drug from Surat Thani



78

Figure 34 Crude drug from Bangkok 4-b
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Table 9 Macroscopic characters of purchased reo

80

Source Seed character Shape Size Color Odor and
taste
Chiang Mai 1 The seeds Globular to 6to 15 mm Pale brown, Astringent
aggregated without | ovoid long and 6 to | brown to dark with aromatic
pericarp, divides in 12 mm wide | brown odor and taste
to 3-lobed by thin-
septum
Chiang Mai 2 The seeds Red-brown to Astringent
aggregated withou purple with aromatic
pericarp, divides.i odor and taste
to 3-lobed by ’
septum
Sukothai The seeds \ Pale brown, Astringent
aggregated \ red-brown to with aromatic
pericarp, divide \ purple odor and taste.
to 3-lobed by thin
septum
Bangkok 1 The seeds Grayish-brown, | Astringent
aggre‘ ed without | J4-brown to dark with aromatic
i — "
perica ”;' g : 4 own odor and taste
to 3-lobed!by thin- I
septum
Bangkok 2 ﬂ %EJ q Wﬂ % w E 1‘1': "Gra -h-brown, Astringent
aggregated without | ovoid long and 5to | yellow-brown with aromatic
~ Qo ic divides,i p | W by t kﬁl odor and taste
QTR WA TINYTHY
q
septum
Bangkok 3 The seeds Globular- Nearly sized, | Mostly red- Astringent
aggregated without | ovoid 5to 13 mm brown to purple | with aromatic
pericarp, divides in long and Sto | and some odor and taste
to 3-lobed by thin- 11 mm wide | brown to dark
septum brown




Table 9 Macroscopic characters of purchased reo (continued)
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Source Seed character Shape Size Color Odor and
taste
Bangkok 4-a The seeds Globular to 5to 15 mm Yellow-brown | Astringent
aggregated without | ovoid long and 5to | to dark brow with aromatic
pericarp, divides in 11 mm wide odor and taste
to 3-lobed by thin-
septum
Bangkok 4-b The compact Yellow-brown, | Mild aromatic
masses of the red-brown to odor and
without pericarp brown taste.
divides in to 3-
lobed b
septum
Nakhonpathom | The seeds Brown, red- Astringent
aggregated with brown to purple | with aromatic
pericarp, divides i odor and taste
to 3-lobed by thin-
septum
Chonburi The sgedsi® | 7 __ I Jellow-brown | Astringent
aggregatet w [ with aromatic
pericarp, ﬂides in odor and taste
to 3-lobed b)‘tlg
. . 3 ‘ p
Chanthaburi .”I‘ll sees - eay 6to 17 mm The olor tone | Astringent
- ﬁ regatedawithQute ¢ . A B i " q ﬁ with aromatic
q | :iina, ﬁﬁlnﬁj mu ¥ ltt- m la :1] rB odor and taste
\ to 3-lobed by thin- | globular red brown
septum
Khon Kaen The seeds Globular to 5to 12 mm Different color | Astringent
aggregated without | ovoid long and 5Sto | such as pale with aromatic
pericarp, divides in 10 mm wide brown, yellow- | odor and taste
to 3-lobed by thin- brown, brown,
septum and dark brown




Table 9 Macroscopic characters of purchased reo (continued)

82

q W:rﬁﬁmﬁzﬁm TN

septum

Source Seed character Shape Size Color Odor and
taste

Roi Ed The seeds Globularto | 7to 16 mm Pale brown to Astringent
aggregated without | ovoid long and 7to | brown with aromatic
pericarp, divides in 13 mm wide odor and taste
to 3-lobed by thin-
septum

Ubon The seeds Brown to Astringent

Ratchathani aggregated withou purple with aromatic
pericarp, divides. odor and taste
to 3-lobed y g
septum e

Suradthani The seeds. mn N Grayish-brown | Astringent
aggregated \ to brown with aromatic
pericarp, divides' , odor and taste
to 3-lobed by'thi
septum

Songkhla-a The seeds Pale brown to Astringent
aggre‘ g Sithout SO, 4y b own. with aromatic
perica v \ ."‘; ’ odor and taste
to 3-lobe thin- L‘J
septum Py o . |

Songkhla-b ﬁ %SEJ ’J w)%l = Wﬂn’] aﬁrown Mild aromatic
afigregated without | ovoid and ‘ long and 8 to odor and taste.
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The Volatile Oil Content and Composition
The content of volatile oil and composition of commercial reo were compared between
steam distillation and supercritical fluid extraction method. The volatile oil content are shown in
Table 10 and volatile composition are shown in Table 11 and Figure 36. Each value represents the
mean of fifteen separate preparations of volatile oil from reo which were purchased from

traditional drugstores throughout Thailand.

Table 10 Volatile oil content of reo s _ ' from traditional drugstores
Crude drug ' 3 tile oil content
sample : A __Supercritical fluid extraction
| = Yo N (%w/w)
Chiang Mai 1 | S | 1.57
ChiangMai2 a7 247
Sukothai Y i == 1.69
Bangkok 1 13 2.12
Bangkok 2 i 5-. : 1.53
Bangkok 3 ; 2] 1.70
Bangkok 4-a () ' \ 1.50
Nakornpathom ‘ 137
Chonburi ' 2.87
Chantaburi ,j_& 2'77jg 1192
monxaﬂ1lglﬁm_g_ﬂ§wg|’]fﬁ 3.25
Roi Ed 'q'n 2.86 =" 2.29
Sutat ‘Thani ‘ : l_E %—a—EJD
Songkhla-a 2.37 1.32
Mean 2.48 1.95
SD 0.31 0.49

= Assumed that v/w is nearly equivalent to w/w
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Table 11 The components and the content of volatile oil from purchased reo

e Content (%relative*)

Steam distillation Superecritical fluid extraction
o-Pinene 0.37+0.23 0.07 £0.13
Camphene 2.72 +2.87 0.79 £ 0.45
[3-Myrcene 1.22 + 0.64 0.61 +0.30
Limonene 3.59 +£1.30 1.58 + 0.67
Fenchyl alcohol ' ‘ '! 0128 0.30+0.20
Camphor ' \\\"“”// 5 25.55+8.04
Camphene hydrate . 7 + 007 0.36+1.24
Borneol 4! 7.93 +4.96
Fenchone //// dﬁ N 0.22 +0.09
Bornyl acetate l’// / & ﬁ‘ “‘\:k\\ 29.42 +9.89
cis-Geraniol lzr ‘i‘\“\\\}\\ 0.05 £ 0.06
Elixene . ‘ . (T A \ , 0.01 £0.03
8-Elemene l ﬁi 'm\\\‘\ 0.10 £ 0.07
Ylangene " POV :A\‘\ 0.12+0.17
Copaene ‘\ 0.38 £0.33
[-Elemene 0.38 +0.19
Caryophyllene 0.70+1.21
Germacren &'_ 0.24 +£0.42
OL-Bergamo 0.15+0.10
[-Farnesene _ 0.27 £0.16
Amnﬁndme ¢ a)l 0.10 40:14 0.11%0.09
M 1%3{!_83% TS o96+0s5
o- Seluﬂle 0.29 +£0.21 - 1 il u0.28 +0.35

PN vq_‘4|5 +0.40

B J 16V b oos
jg—Cadinene 0.33+0.37 0.31 £0.18
Nerolidol 0.12+0.30 0.15+0.17
8-Cadinol 0.10 +0.07 0.10 £ 0.07
o-Bisabolol 0.14 £ 0.06 0.16 £ 0.07
Farnesyl acetate 0.63 +0.56 1.12+0.89

* %relative = %integrated area

fr¥* = trace
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A. Steam distillation

B. Supercritical fluid extraction



86

Volatile oil content of the other species claimed as reo and found as adulteration
(Songkhla-b) and the less popular consumed species found in only one herb store (Bangkok 4-b)

are shown in the Table 12 below.

Table 12 Volatile oil content of the other species claimed as reo

Crude drug Volatile oil content

sample Supercritical fluid extraction

(Yow/w)

Songkhla-b 0.13

—
Bangkok 4-b //ﬂ%\\@i 0.70

= Assumed tha

* Volatile oil less than disfl afeg

In conclusion, as sany sfself collecter i its spech ens previously identified as
Amomum uliginosum K. D. Koeni mpésition ofthe volatile oil obtained from each specie that
extracted by different methods were f ‘::: . ing gas chromatography (GC). The
resulted GC-chromatograms an it1lé 61l const imilar-to all fifteen samples in two

methods, so sample’s agent I;'d 36). Separately, the two

different samples of which&s popu okhla-b a ?ﬁtw: angkok 4-b), the resulted
GC-chromatograms and volattle oil constituents ar shown in Figure 37 and Table 13-14,

e ﬂ‘LIEJ’WIEJ‘VIﬁWEJ’lﬂ'i
AN AININURIINYIA Y
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Figure 37 Gas chromatogram of volatile oil of perchased reo from
A. Songkhla-b
B. Bangkok 4-b
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Table 13 The components and the content of compound from Songkhla-b sample by

supercritical fluid extraction method

88

* % relative = % grated area

ﬂﬂEJ’J‘VIEJVI‘iWEJ’]ﬂ‘i
QW’]Mﬂ‘iﬁUN‘Iﬁ’mﬂ’]ﬂﬂ

Peak No. Compound Content (%relative*)
1 Eucalyptol 0.22
2 Camphor 0.02
3 Isoborneol 0.71
B 4- Terpe il 0.06
5 n \ ” /// 0.05
6 ~ _ 0.04
7 /ﬁﬁ 003
8 / o // ‘ \\\X\ \‘"“* 0.02
9 - 0.05
10 0.04
11 0.05
12 0.04
13 0.08
14 0.17
15 0.22
16 0.23
17 0.10




Table ..14 The components and the content of compound from Bangkok 4-a sample by

supercritical fluid extraction method

89

* % relative =

7'1
ﬂUEJ'W]EWI'ﬁWEJ']ﬂ'ﬁ
QW’]ﬂﬁﬂiﬂJNWWﬂﬁl"lﬂﬂ

Peak No. Compound Content (%relative*)
1 Borneol 0.50
2 o-Terpineol 0.28
3 cis-Sabinol 0.46
4 y Muur 9.14
5 ” /// 39.03
6 phene 0.06
7 /ﬁﬁ 6.63
: =l AN =
9 A NN o
10 l/!a& -\ R 138
11 i \ \\ 0.53
12 0.56
13 2.85
14 0.14
15 0.17
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Part III Qualitative determination of commercial crude drugs
The crude drugs which were purchased from traditional drugstores throughout Thailard
can be distinguishable into 3 species according to the results of macroscopical and gas
chromatography. The majority of crude drugs are Amomum uliginosum K.D.Koenig, found fifteen
samples from sixteen times of bought. 4. fulviceps Thw. had the half adulterant of 4. uliginosum
K.D.Koenig which was purchased from Songkhla and the one sample is Alpinia sp. which was

purchased from Bangkok. According to thelabgve results commercial drugs could be identified

and carried out further qualitative a 1,__3 s follow (@able 15-17).

) ——— - E . '
Table 15 Foreign matter of red" WHich Wore purt as@onal drugstores

" l
Cruded

ool A ;\ g(/.;.n
— I/E" ’\\\\ N s

Chiang Mai ll w__ 131

Sukothai ="' ; j,; 7 d\‘\ 0.63
Bangkok 1 fﬁ. ‘ 0.59

Bangkok 2 :

217

: u:# '
T TR S

£ 0.67

Ubon Ratchathani 0.98
Surat Thani 0.73
Songkhla-a 29.46
Mean 145

SD 1.53
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All of crude drugs were free from moulds, insects and other animal contamination.

The crude drugs were adulterated by either part of pericarp or organs of other plants, but crude

drugs that purchased from Songkhla was half adulterated by another sample (Songkhla-b), so this

sample was not use to calculated the mean and SD.

Table 16 Moisture content, total ash and acid insoluble ash of reo

Crude drug Ash content (%)
sample otal ash Acid insoluble ash
Amomum uliginosum (Soi daw) | 4 2.59
A. uliginosum (Leang nok b ﬂ(\\\\ 3.01
Chiang Mai 1 / /// g 3.43
Chiang Mai 2 342
Sukhothai 2.97
Bangkok 1 3.09
Bangkok 2 3.26
Bangkok 3 2.08
Bangkok 4-a 2.61
Nakorn Pathom 3.10
Chon Buri 24 3.29
Chantaburi ' ¢ 1.69 7.7 2.83
Khon Kaen p 3.05
Roi Et Y : 3.02
Surat Thafli | . 2.95
Songkhla-a 1.88 9.28 3.14
Mean 1.78 8.24 3.03
SD 0.12 0.56 0.37




Table 17 Moisture content, total ash and acid insoluble ash of the other species
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Crude drug Moisture Ash content (%)
sample content (%) Total ash Acid insoluble ash
A. fulviceps Thw. 2.67 5.13 1.98
Songkhla-b 2.84 5.94 2.28
Bangkok 4-a 4.48 1.51
Each crude drug sampling ‘ fitent, but was seconded for moisture
content. .
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