CHAPTER 2

REVIEW OF LITERATURE

2.1 Piper chaba Linn. or Piper longum Linn.

Piper chaba Linn. or Piper longum Linn. (Piperaceae), its common names
in various countries are Di-pli, Prik-hang, Dipli-chueak (Thailand) and Long pepper
(English). It is considered a native of South Asia and is found both wild as well as
cultivated, throughout the hotter parts of India from central to the north-eastern
Himalayas. The herb also grows wild in Thailand, Malaysia, Singapore, Bhutan,
Myanmar and elsewhere. In Thailand, it was found in all investigated sites throughout
the seven floristic regions of Thailand from 200-300 m altitude and common in
central and northeastern Thailand. It is commonly spice in Thai food. In Thai
traditional medicine, dried mature unripe fruits are used as carminative, element tonic,
antidiarrheal, expectorant and oxytocic for post-labor. For cough, used dried fruit 1
handful or 10-15 fruits and decoction or a half of dried fruit grind with lime juice and
salts; swap throat or sip frequently. It is not recommended for women during
pregnancy (Saralamp et.al., 1996).

Description of Piper chaba Linn, shown in Figure 2.1 and Figure 2.2, is a
monoecious, climber, many parts finely powdery pubescent when young. Stem often
flexuous. Petiole 1-3 cm long. Leaves on creeping branch and epiphytic branches
blade ovate or elliptic. Leaves on free branches blade ovate to ovate-oblong. Leaf
blade membranous, dark green, 3-5 cm wide, 7-10.5 cm long; apex acuminate; base
cordate or oblique; veins 5, one pair basal, one pair arising 1.5 cm apart from base,
opposite or alternate. Male spike straight up, 5-8 cm long, 0.3-0.7 cm in diameter; pe-
duncle 0.5 cm long; bract orbicular, stalked; stamens 2. Female spike erect, 0.6-2 cm
long, ca. 0.2 cm in diameter; peduncle 0.5 cm long; bract circular, peltate; stigmas 3.
Fruiting spike straight up, 0.7-2.5 cm long; drupe globose, sessile, arranged densely

on rachis. Flowering from May to September (Chaveerach et.al., 2006).



Figure 2.1  Piper chaba Linn. or Piper longum Linn. (Piperaceae)

Figure 2.2 Fruit of Piper chaba Linn. (Piperaceae)
2.2 Piper sarmentosum Roxb.

Piper sarmentosum Roxb. (Piperaceae), its common names in various
countries are Cha-phlu (central)) Nom wa (peninsular), Phlu ling (northern)
(Thailand); Karuk (Sundanese), Cabean (Javanese) (Indonesia) and Chabai, Kadok
batu (Malaysia). It is probably native to India, southern China and south-east Asia. In
Thai traditional medicine, the whole plant is used as an expectorant, the leaf as a
carminative (Jansen, 1999). In addition, the whole plant extract could stimulated
intestinal movement and relaxed skeletal muscles (Saralamp et.al., 1996).

Description of Piper sarmentosum Roxb, shown in Figure 2.3 and Figure
2.4, is a monoecious, normally small shrubs, 30 cm tall, sometimes climber, all parts

glabrous. Petiole 1-2.5 cm long; leaf blade thin to thick chartaceous or papery, light to
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dark green, broadly ovate to elliptic, 4.5-6 cm wide, 7.5-9.5 c¢cm long; apex acute;
leaves on epiphytic branches base deeply equally cordate with rounded lobes, leaves
on free branch base cuneate to subtruncate; veins 7, all basal. Spike with male and
female flowers together straight up, cylindrical, 1-1.5 cm long, 0.3-0.5 cm in
diameter; peduncle ca. 1.5 cm long; bract rounded; stamen 1; stigmas 3-4. Female
spike white cylindric, other characters are as above. Fruiting spike 1-2 cm long, 0.5-1

cm in diameter. Flowering on year round, many in rainy season (Chaveerach et.al.,

2006).

Figure 2.3  Piper sarmentosum Roxb.(Piperaceae)

Figure 2.4  Fruit of Piper sarmentosum Roxb. (Piperaceae) (from

http://www.212cafe.com/boardvip/view.php?user=watpo&id=79,
2008)
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2.3  Piper interruptum Opiz. or Piper ribesoides Wall.

Piper interruptum Opiz. (Piperaceae), its Thai vernacular names are Sa-
kan, Sa-kan-lek and Sa-kan-youak, found in north and northeast Thailand from 200-
1200 m altitude. In Thai traditional medicine, the stem is used as carminative,
antiflatulant, and element tonic (Pichiensunthon & Jeerawongs, 2004).

Description of Piper interruptum Opiz., shown in Figure 2.5 and Figure
2.6, is a climbers dioecious. Stems 2-4.5 mm thick, ridged, glabrous. Petiole 1-2.5(-4)
cm, glabrous, sheathed at base only; leaf blade ovate to long ovate, 6-13 x 4-7 cm, +
membranous or papery, without evident glands, both surfaces glabrous, base rounded
or shortly tapered, + symmetric, apex acute or shortly acuminate; veins 5(-7), all
basal; reticulate veins abaxially prominent, lax. Spikes leaf-opposed. Male spikes 11-
27 cm % 1.5-3 mm; peduncle ca. as long as petioles, glabrous; bracts oblong, 3-4 x ca.
1 mm, adnate to rachis, margin free, apex + rounded. Stamens 2(or 3). Female spikes
7-17 cm, flowers unevenly developed, sparse or interrupted in fruit; peduncle nearly
as long as opposite leaves, glabrous; rachis and bracts as in male spikes. Ovary
distinct, ovoid, apex acute; stigmas 4 or 5. Drupe ovoid or ovoid-globose, 3-6 x 2-4

mm, smooth (Cheng et.al., 1999).

Figure 2.5  Piper interruptum Opiz. (Piperaceae) (from http://home.hiroshima-
u.ac.jp/shoyaku/photo/Thai/021205Piper.jpg, 2008)
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Figure 2.6  Fruit of Piper interruptum Opiz. (Piperaceae) (from
http://home.kku.ac.th/raccha/Piper.html, 2008)

2.4 Plumbago indica Linn. or Plumbago rosea Linn.

Plumbago indica Linn. (Plumbaginaceae), its common names in various
countries are Chettamun-phloeng-daeng (central), Pit-piu-daeng (northern), Fai-tai-
din (peninsular) (Thailand); Rosy-flowered leadwort, Officinal leadwort (English);
Akar binasa, Mehulatu (Indonesia); Cheraka merah, Setaka (Malaysia) and Laurel,
Pampasapit (Philippines). It is probably native to tropical Africa, tropical Asia and the
Pacific region and common throughout South-East Asia. In Thai traditional medicine,
the root is used as carminative and emmenagogue for treatment of hemorrhoids. It
contained plumbagin which stimulated uterus and intestinal contraction, increase
digestive enzyme secretion, stimulated appetite. Because of plumbagin can irritated
mucous membrane, it might be used cautiously (Saralamp et.al., 1996).

Description of Plumbago indica Linn., shown in Figure 2.7 and Figure
2.8, is a shrub up to 1.5 m tall, branched from the base, stems drooping, sometimes
rooting; leaves oblong, 5-15 cm x 2-8 cm, petiole not auriculate; inflorescence a
rather sparsely flowered spike, not corymbose, rachis glabrous, 10-30 cm long;
flowers with calyx about 1 cm long, covered in glands, red, corolla tube 2.5-4 cm
long, lobes 2-3 cm in diameter, distinctly mucronate, red; fruit unknown. Plumbago

indica is found in the vicinity of (former) anthropogenic localities, locally semi-
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spontaneous, often persistent in abandoned cultivation, also in teak forest, up to 1000

m elevation (Chuakul et.al., 1999).

Figure 2.7  Plumbago indica Linn. (Plumbaginaceae)

Figure 2.8  Flower of Plumbago indica Linn. (Plumbaginaceae)

2.5 Zingiber officinale Roscoe.

Zingiber officinale Roscoe (Zingiberaceae), its common names in various
countries are Khing (Thailand); Ginger, Common ginger (Enlish); Gingembre
(Franch); Jahe, Jae, Lia (Indonesia); Haliya, Jahi, Atuja (Malaysia) and Luya
(Tagalog) (Philippines). It is probably native to south-east Asia and is cultivated in the
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tropical regions in both the eastern and western hemispheres (WHO, 1999). In Thai
traditional medicine, the rhizomes were used as carminative, antiemetic, expectorant,
antispasmodic and diaphoretic. Dose as used was thumb-sized portion of fresh
thizome or dried powder, infuse. Volatile oil from rhizome of ginger contained
menthol, borneol, fenchone, 6-shogaol and 6-gingerol. Menthol was carminative.
Borneol, fenchone and 6-gingerol were increased bile secretion and promoted fat
digestion (Saralamp et.al., 1996).

Description of Zingiber officinale Roscoe, shown in Figure 2.9 and Figure
2.10, is a perennial herb with a subterranean, digitately branched rhizome producing
stems up to 1.50 m in height with linear lanceolate sheathing leaves (5-30 cm long
and 8-20 mm wide) that are alternate, smooth and pale green. Flower stems shorter
than leaf stems and bearing a few flowers, each surrounded by a thin bract and
situated in axils of large, greenish yellow obtuse bracts, which are closely arranged at
end of flower stem forming collectively an ovate-oblong spike. Each flower shows a
superior tubular calyx, split part way down one side; an orange yellow corolla
composed of a tube divided above into 3 linearoblong, blunt lobes; 6 staminodes in 2
rows, the outer row of 3 inserted at mouth of corolla; the posterior 2, small, horn-like;
the anterior petaloid, purple and spotted and divided into 3 rounded lobes; an inferior,
3-celled ovary with tufted stigma. Fruit a capsule with small arillate seeds (WHO,
1999).

Rhizome of ginger occurs in horizontal, laterally flattened, irregularly
branching pieces; 3—16cm long, 3—4cm wide, up to 2 cm thick; sometimes split
longitudinally; pale yellowish buff or light brown externally, longitudinally striated,
somewhat fibrous; branches known as “fingers” arise obliquely from the rhizomes,
are flattish, obovate, short, about 1-3cm long; fracture, short and starchy with
projecting fibres. Internally, yellowish brown, showing a yellow endodermis
separating the narrow cortex from the wide stele, and numerous scattered
fibrovascular bundles, abundant scattered oleoresin cells with yellow contents and
numerous larger greyish points, vascular bundles, scattered on the whole surface

(WHO, 1999).
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Figure 2.9  The upper stem of Zingiber officinale Roscoe (Zingiberaceae) (from
http://www.rimbundahan.org/environment/plant_lists/taman_sari/Zingi

berofficinale.jpg, 2008)

Figure 2.10 The Rhizome of Zingiber officinale Roscoe (Zingiberaceae) (from
http://www. herbalextractsplus.com/images/herbs/ginger-root-bsp.jpg,

2008)

2.6 Benjakul Preparation (Deevisate et.al., 1994)

Benjakul, a Thai Traditional medicine preparation, is composed of five
plants; Piper chaba fruit, Piper sarmentosum root, Piper interruptum stem, Plumbago

indica root and Zingiber officinale thizome. It is commonly used for a balanced health
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preparation in Thai traditional medicine because it could controlled abnormal of the
earth, water, wind, fire and air element in the body.

The plants, which are ingredients of Benjakul preparation, have different
properties for tonic element as described below:

Piper chaba or Di-pli (Thailand) was a drug used for tonic earth element
and controlled abnormal of earth element such as muscle and tendon painful, stress
and dried skin.

Piper sarmentosum or Cha-phlu (Thailand) was a drug used for tonic
water element and controlled abnormal of water element such as too much saliva,
bloody mouth, dry teeth or too much urinate.

Piper interuptum or Sa-kan (Thailand) was a drug used for tonic wind
element and controlled abnormal of wind element such as low or high blood pressure,
flatulent, dry mouth, emetic or headache.

Plumbago indica or Chettamun-phloeng-daeng (Thailand) was a drug
used for tonic fire element and controlled abnormal of fire element such as dried
cough, lower body temperature, beriberi and anorexia.

Zingiber officinale or Khing (Thailand) was a drug used for tonic air
element and controlled abnormal of air element such as blur and tinnitus.

Investigation of indigenous wisdom on cancer treatment of Thai
traditional doctors by Itharat et. al. (1998) revealed that a Benjakul preparation has
been used as an adaptogen drug for cancer patients. Folk doctors would give this
preparation to cancer patients for 2 or 3 weeks before treatment by cancer preparation.
By the reason, it can make balance element in patient body or make increase
immunity in their body. Benjakul extracts showed no toxicity for body tissue and
biomaterial changes when tested by a sub-chronic toxicity method (Chauvaltthamrong

et. al., 1996).
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Figure 2.11  Structures of some chemical constituents found in Piper chaba



21

/\/\/\/\/\/\/\/\/\/“\
N Nﬁ/

(2E AE,147)-N-Isobutyleicosa-2,4,14-trienamide (17)

/\/\/\/\/\/\/\/\/H\
AN X N/Y

(2E AE,127)-N-isobutylocatadeca-2,4,12-trienamide (18)

oo oo

Piperanine (19) Tetrahydropiperine (20)

(o)

AN OCH;

Piperchabamide A (21) Methyl piperate (22)

[0}

Piperchabamide B (23)

<ZWO MNY

Piperundecalidiene (24) N-isobutyl-(2E,4E)-decadienamide (25)

/\/\/\/\/\/\/\/\/ﬁ\
/\/\/\/\/\/H\N/Y N N/Y

N-isobutyl-(2E,4E)-dodecadienamide (26) N-isobutyl-(2E,4E)-octadecadienamide (27)

/\/\/Z\(CHz)s N N

N-isobutyl-(2E,4E,14Z)-eicosatrienamide (28)

[0}

<°D/\/\/\/\/\/\)‘\O
[}
Piperchabamide C (29)

[0}

OO

Piperchabamide E (30)

Figure 2.11 (continued)
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Figure 2.12  Structures of some chemical constituents found in Piper sarmentosum
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Figure 2.13  Structures of some chemical constituents found in Piper interruptum
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6]-gingerol (62)
H;CO. l l OCH3
O 0

( 3R,55)-3,5-diacetoxy-1,7-bis(4-hydroxy-3-
methoxyphenyl) heptane (64)

OAc OAc

(9}

0
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DA)W

[6]-paradol (63)

OAc o

HjCO:‘/\/\/'\/\‘i O ‘ OCH;
[0} (6]

(3R,5S)-3-acetoxy-5-hydroxy-1,7-bis(4-
hydroxy-3-methoxyphenyl )heptane (65)

(3R,55)-3, 5 -dihydroxy-1-(4-hydroxy-3,5-
dimethoxyphenyl)-7-(4-hydroxy-3-
methoxyphenyl)-heptane (66)

(o) OAc

HACO;‘/\)J\/k/\‘i‘ ‘ OCH;
O (0]

(58 )-5-acetoxy-1,7-bis(4-hydroxy-3-
methoxyphenyl) heptan-3-one (68)

[} o
HJCO:‘/\)‘\)\/\H ‘ OCH;
O 0

Hexahydrocurcumin (70)
(E)Ac OAc

H,CO.

O
(3R,55)-3,5-diacetoxy-[6]-gingerdiol (72)

[8]-gingerol (74)

H;COD/\M/\/\

5-acetoxy-[6]-gingerol (76)

(3R,55)-3,5-dihydroxy-1,7-bis(4-hydroxy-
3methoxyphenyl)heptane (67)

[0} o

HJCO:‘/\)‘\/k/\‘i‘ ‘ 0
O 0

5-hydroxy-1-(4-hydroxy-3-methoxyphenyl)-
7-(3,4-dihydroxyphenyl)heptan-3-one (69)

DA)VW

[6]-gingerdiol (71)

(0] (o)

HSCOD/\MA
O

[4]-gingerol (73)

[10]-gingerol (75)

H;C O:@A)‘\/\/\/\/

[6]-shogaol (77)

Figure 2.15  Structures of some chemical constituents found in Zingiber officinale
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HSCOD/\)‘\/\/\/\/\/\/ H;C OD/\)\)‘\/\/\

[10]-shogaol (78) Dehydrogingerdione (79)

H;CO

H;CO

AcO
3-acetoxy-1,5-epoxy-1-(3,4-dihydroxy-5-
methoxyphenyl)-7-(4-hydroxy-3-methoxy-phenyl)
heptane (81)

1-(3,4-dimethoxyphenyl)-5-
hydroxydecan-3-one (80)

H;3CO. O = O OCH;3 1(‘0:@)\(
() 0

1,7-bis(4-hydroxy-3-methoxyphenyl)hept-4-  1-(4-hydroxy-3-methoxyphenyl)propan-1,2-

en-3-one (82) diol (83)
[0}
H;CO
HO HO H,CO
ocH;
Zingerone (84) Dehydrozingerone (85) Methyl [6]-paradol (86)
o (0]
CH; CH;
HO H,CO
OCH, OCH;
[8]-Paradol (87) Methyl [8]-paradol (88)
(o]
o . W
OCH; OCH;
[10]-Paradol (89) Methyl [4]-gingerol (90)
(0] OH
o o /@/\)‘\/W
OCHj, OCH;
[5]-Gingerol (91) Methyl [6]-gingerol (92)

Figure 2.15 (continued)
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OCH3

4]-Isogingerol (93)

1o /@/\)‘\/\/\

OCH;,4

Methyl [4]-shogaol (95)

7 CH;
HCO

Methyl [6]-shogaol (97)

[0}

HO

OCH;,

[12]-Shogaol (99)

QA)UW

0CH1

6]-Gingerdione (101)

QA)U‘\AW

[10]-Gingerdione (103)

Q/QUKM

1 Dehydro [6]-gingerdione (105)

Figure 2.15 (continued)

1,0 /@/\)\)‘\/\

OCH;

Methyl [6]-isogingerol (94)

Q/\J\/\/v

[5]-Shogaol (96)

1o /@M

OCH;

Methyl [8]-shogaol (98)

By /E;/\/\)‘\/\/\

OCH;

[6]-Isoshogaol (100)

W

OCH,

[8]-Gingerdione (102)

[o] [¢]

HO

[12]-Gingerdione (104)

o [¢]

HO

OCH;

1-Dehydro-[8]-gingerdione (106)
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OCHj3

1-Dehydro-[10]-gingerdione (107)

CH;
HO

Acetoxy [10]-gingerol (109)

/@/\)‘\/()CKH/\/\

OCH;4

Methoxy-[6]-gingerol (111)

0 OCH;3

HO

OCH;

Methoxy-[10]-gingerol (113)

W

OCH;
8]-Gingerdiol (115)

QQ\)W

5- Acetoxy

J@/QVKA

3- Acetoxy [4]-gingerdiol (119)

]-gingerdiol (117)

Figure 2.15 (continued)

?

CH;

38

CH;

HO

'@%

OCH;

Acetoxy-[4]-gingerol (108)
[¢] OCH;
CH,

HO

i

OCH;

Methoxy-[4]-gingerol (110)
[0} OCH;

CH,

OCH;
Methoxy-[8]-gingerol (112)
OH OH

CH;,

%

OCH,4
[4]-Gingerdiol (114)
OH OH

CH,

OCH,
[10]-Gingerdiol (116)
OH OAc

CH;

H;CO
OCH;

Methyl 5-acetoxy-[4]-gingerdiol (118)

OH OAc

CH,

HO

OCH,

5-Acetoxy-[6]-gingerdiol (120)
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OCH; OCH;
Methyl 5-acetoxy-[6]-gingerdiol (121) Diacetoxy-[4]-gingerdiol (122)
o /@/\)\/k/\ ) /Q/\)\/K/\/\
OCH,
Methyl diacetoxy-[4]-gingerdiol (123) Dlacetoxy [6]-gingerdiol (124)
CH,4
H;CO HO'
OCH; OCH;
Methyl diacetoxy-[6]-gingerdiol (125) Diacetoxy-[8]-gingerdiol (126)
CH; CH,4
H;CO HO
OCH; OCH;
Methyl diacetoxy-[8]-gingerdiol (127) Dihydro-[6]-paradol (128)
/@/\)‘\/\/\/\ ) /@/\M\/\
Demethoxy-[6]-shogaol (129) 3-Acetoxy-3-dihydrodemethoxy-[6]-shogaol (130)
/(E/\/\)\/\/\ /(E)\/u\/\/\/\
5-Acetoxy-3-deoxy-[6]-gingerol (131) 1-Hydroxy-[6]-paradol (132)
W W
6-Hydroxy-[6]-shogaol (133) 6-Hydroxy-[8]-shogaol (134)

Figure 2.15 (continued)
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o] OH
P
CHj CH;
OH
HO HO

OCH; )
6-Hydroxy-[10]-shogaol (135) Demethoxy-[6]-gingerol (136)
[e] OH
F o,
HO'
OCH; OCH;
6-Dehydro-[6]-gingerol (137) 1-Dehydro-[6]-gingerol (138)
OCH;
/(E/\)\)\/\/\
6]-Gingerdiol, cyclic methyl orthoester (139)
OCH;

OCH;

[10]-Gingerdiol, cyclic methyl orthoester (140)

QA)UM

OCH;

7]-gingerol (141)

Figure 2.15 (continued)
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