(1]

(3]

[4]

[7]

REFERENCES

Xia, Y. M., John Kress, W and Prince, M. L. 2004. Phylogenetic analyses of
Amomum (Alpinioideae : Zingiberaceae) using ITS and matK DNA sequence
data. Syst. Bot., 29: 334-344.

Larsen , K., Larsen, S.S. 2006. Gingers of Thailand. Queen sirikit botanic
garden, The Botanical Gerden Organization, Chiang Mai, Thailand, 184.
Mailina, J., Nor Azahl, M. A., Sam, Y. Y., Chua, S. L. L and Ibrahim, J.
2007. Chemical composition of the essential oil of Amomum uliginosum. J.
Trop. For. Sci., 19: 240-242.

Choti, J.W., Kim, K. H., Lee, LK., Choi, S. U., Lee, K. R.2009. Phytochemical
constituents of Amomum xanthioides. Nat. Prod. Sci., 15: 44-49.

Salim, A.A., Su, B. N., Chai, H. B., Riswan, S., Kardono, L. B. S., Ruskandi,
A., Farnsworth, N.R., Douglas Kinghorn.A.2007. Dioxadispiroketal
compounds and a potential acyclic precursor from Amomum aculeatum.
Tetrahedron Lett., 48: 1849-1853.

Yang, X., Kiienzi, P., Plitzko, I, Potterat, O., Hamburger, M.2009.
Bicyclononane aldehydes and antiproliferative constituents from Amomum
tsao-ko. Planta Med., 75: 543-546.

Kitajima, J., Ishikawa, T. 2003. Water-soluble constituents of amomum seed.

Chem. Pharm. Bull., 51: 890-893.



(8]

9]

[10]

[11]

[12]

[13]

[14]

[15]

63

Naik, J. P., Rao, L. J. M., Gurudutt, K. N. 1999. Anthocyanin Pigments of
Large Cardamom (Amomum subulatum Roxb.) Pods. J. Food Sci. Technol.,
36, 358-360.

Dong, H., Gou, Y. L., Cao, S.-G., Chen, S. X., Sim, K.-Y., Goh, S.-H., Kini,
R.M. 1999. Eicosenones and methylated flavonols from 4momum koenigii.
Phytochemistry, 50: 899-902.

Dhuley, J. N. 1999. Anti-oxidant effects of cinnamon (Cinnamomum verum)
bark and greater cardamon (Amomum subulatum) seeds in rats fed high fat
diet. Indian J. Exp Biol., 37: 238-242.

Martin, T. S., Kikuzaki, H., Hisamoto, M., Nakatani, N. 2000. Constituents of
Amomum tsao-ko and their radical scavenging and antioxidant activities.
J. Am. Oil Chem. Soc., 77: 667-673.

Moon, S. S., Cho, S. C., Lee, J. Y.2005. Tsaokoarylone, a cytotoxic
diarylheptanoid from Amomum tsao-ko fruits. Bull. Korean Chem. Soc., 26:
447-450.

Thomas, V. P., Dan, M., Sabu, M., Jabbar, M.A. 2010. Amomum
andamanicum (Zingiberaceae): A new species from the Andaman Islands,
India. Blumea, 55: 295-299.

Song, Q. S., Teng, R.W., Liu, X. K., Yang, C. R. 2001. Tsaokoin, a New
Bicyclic Nonane from Amomum tsao-ko. Chinese Chem. Lett., 12 : 227-230.
Sabulal, B., Kurup, R., George, V., Dan, M., Pradeep, N. S. 2007. Chemical
composition and antibacterial activity of the thizome and leaf oils of

Amomum hypoleucum thwaites. J. Essent. Oil Res., 19: 279-281.



[16]

[17]

[18]

[21]

[22]

64

Zhao, Y., Zhang, G. Y., Xiao, Z. H. 2004. Studies on the chemical
constituents of Amomum tsao-ko fruit introduced and cultivated in
Xishuangbanna area by GC-MS. Chinese Pharm. J., 39: 705-706.

Mathew, J., Sabulal, B., George, V., Dan, M., Shiburaj, S. 2006. Chemical
composition and antimicrobial activity of the leaf oil of Amomum
cannicarpum (Wight) bentham ex baker. J. Essent. Oil Res., 18: 35-37.

Sirat, H. M., Hong, L. F., Khaw, S. H. 2001. Chemical compositions of the
essential oil of the fruits of Amomum testaceum Ridl. J. Essent. Oil Res., 13:
86-87.

Fan, X., Du, Y. C., Wei, J. X. 1994. Chemical constituents of roots, rhizomes
and stems of Amomum villosum Lour. Zhong Yao Cai, 19: 734-736.

Wei, L., Pengjun, W., Masami, S., Zhanguo, L .2011. Chemical composition
and antimicrobial activity of essential oil from Amomum tsao-ko cultivated in
Yunnan area. Adv. Mat. Res., 183: 910-914.

Agnihotri, S., Wakode, S .2010. Antimicrobial Activity of Essential Oil and
Various Extracts of Fruits of Greater Cardamom. Indian J Pharm. Sci., 72:
657-659.

Kapoor, 1.P.S., Singh, B., Singh, G., Isidorov, V., Szczepaniak, L. 2008.
Chemistry, antifungal and antioxidant activities of cardamom (Amomum
subulatum) essential oil and oleoresins. Jjeot., 2: 29-40.

Kaskoos, R.A., Mir, S.R., Kapoor, R., Ali, M. 2008. Essential oil co.

mposition of the fruits of Amomum subulatum Roxb. Jeobp., 11: 184-187.



[24]

[25]

[26]

[27]

[28]

[29]

[30]

[31]

65

Kim, K. H., Choi, J. W., Choi, S. U,, Seo, E. K., Lee, K. R. 2010. Amoxantin
A: A new bisnorlabdane diterpenoid from Amomum xanthioides. Bull.
Korean Chem. Soc., 31: 1035-1037.

Sabulal, B., George, V., Dan, M. 2007. Composition of rhizome and leaf oils
of Amomum pterocarpum thwaites. J. Essent. Oil Res., 19: 23-25.

Gurudutt, K.N., Naik, J.P., Srinivas, P., Ravindranath, B. 1996. Volatile
constituents of large cardamom (Amomum subulatum Roxb.). Flavour Frag.
J., 113 B8

George, V., Mathew, J., Sabulal, B., Dan, M., Shiburaj, S. 2006. Chemical
composition and antimicrobial activity of essential oil from the rhizomes of
Amomum cannicarpum. Fitoterapia, 77: 392-394.

Sabulal, B., Dan, M., Pradeep, N.S., Valsamma, R. K., George, V. 2006.
Composition and antimicrobial activity of essential oil from the fruits of
Amomum cannicarpum. Acta Pharm., 56: 473-480.

Kishore, K., Kalita, H., Singh, M., Avasthe, R., Pandey, B., Denzongpa, R.
2011. Pollination studies in large cardamom (Amomum subulatum Roxb.) of
Sikkim Himalayan region of India. Sci. Hort.ic, 129: 735-741.

Wang, J.-H., Shin, J.-W., Choi, M.-K,, Kim, H.-G., Son, C.G. 2011. An
herbal fruit, Amomum xanthoides, ameliorates thioacetamide-induced hepatic
fibrosis in rat via antioxidative system. J Ethnopharmacol., 135: 344-350.
Ding, P., Du, J. F., Wei, G., Liu, J. M., Xu, H. H. 2001. The comparative
studies of volatile constituents in fruits of Amomum villosum. Chinese Pharm

J.; 36: 235-231.



[32]

[33]

[34]

[35]

[36]

[37]

[38]

66

Lin, J., Zheng, Y., Xu, Y., Xia, P., Wu, Z., Cheng, F., Song, L. 2000.
Analysis of essential oil from Amomum tsaoko. Zhong Yao Cai, 23: 145-148.

Yang, Y., Yue, Y., Runwei, Y., Guolin, Z. 2010. Cytotoxic, apoptotic and
antioxidant activity of the essential oil of Amomum tsao-ko. Bioresour.
Technol., 101: 4205-4211.

Wu, Y., Ge, F., Shi, Q., Tan, X., Wu, H. 1997. Study of supercritical-CO2
fluid extraction in extracting essential oils of Amomun tsao-ko. Zhong Yao
Cai, 20 : 240-241.

Adegoke, G.O., Jagan Mohan Rao, L., Shankaracharya, N.B. 1998. A
comparison of the essential oils of Amomum daniellii. Flav. Frag. J., 13: 349-
852

Norajit, K., Laohakunjit, N., Kerdchoechuen, O. 2007. Antibacterial effect of
five Zingiberaceae essential oils. Molecules, 12: 2047-2060.

Matsuda, H., Morikawa T., Sakamoto T., Toguchida I., Yoshikawa M. 2002.
Labdane type diterpene with inibitory effects on increase in vascular
permeability and nitric oxide production from Hedychium coronarium.
Bioorg. Med. Chem., 10: 2527-2534.

Prabhakar Reddy, P., Ranga Rao, R.,Shashidhar, J., Sastry, B. S.,
Madhusudana Rao, J., Suresh Babu, K. 2009. Phytochemical investigation
of labdanediterpenes from the rhizomes of Hedychium spicatum and their

cytotoxic activity. Bio. Med. Chem. Lett., 19: 6078-6081.



[39]

[40]

[41]

[42]

[43]

[44]

[45]

[46]

67

Kumrit I, Suksamrarn A, Meepawpan P, Songsri S, Nuntawong N. 2010.
Labdane-type diterpenes from Hedychium gardnerianum with potent
cytotoxicity against human small cell lung cancer cells. Phytother Res., 24:
1009-13.

Xu, H.X., Dong, H., Simt, K. Y. 1996. Labdane diterpenes from Alpinia
zerumbet. Phytochemistry, 42: 149-151.

Nuntawong, N., Suksamrarn. 2008. Chemical constituents of the rhizomes of
Alpinia malaccensis. Biochem Syst Ecol., 36: 661-664.

Xiao, P., Sun, C., Zahid, M., Ishrud, O., Pan, Y., 2001. New diterpene from
Hedychium villosum. Fitoterapia, 72: 837-838.

Mohamad, H., Lajis, N. H., Abas, F., Ali, A. M., Sukari, M. A., Kikuzaki, H.,
Nakatani, N. 2005. Antioxidative constituents of Etlingera elatior. J. Nat.
Prod., 68: 285-288.

Ttokawa, H., Morita, H., Mihashi, S., 1980. Labdane and bisnorlabdane type
diterpenes from Alpinia speciosa K. SCHUM. Chem. Pharm. Bull., 28: 3452-
3454.

Sirat, H.K., Masri, D., Rahman, A.A.ltokawa, H., Morita, H. 1996.
Constituent of the rhizomes of Alpinia rafflesiana. Sci. technol., 4: 17-22.
Pateh, U. U., Haruna A. K., Garba, M., lliya, I, Sule, I. M., Abubakar, M. S.,
Ambi A.A. 2009. Isolation ot stigmasterol, p- sitisterol and 2-
hydroxyhexadecanoic acid ester from the rhizomes of Stylochiton lancifolius

Pyer and Kotchy (Araceae). Niger. J. Pharm Sci., 8: 19-25.



[47]

(48]

[49]

[50]

[51]

68

Kolak, U., Topcu, G., Birteksoz, S., Otuk, G., Ulubelen, A. 2005. Terpenoids
and steroids from the roots of Salvia blepharochaena. Turk J Chem., 29 :
177-186.

Jamaluddin, F.,Mohamed, S., Lajis, Md.N. 1995. Hypoglycaemic effect of
Stigmast-4-en-3-one, from Parkia speciosa empty pods. Food chem., 54: 9-
13.

Changsen, C., Franzblan, S., Palittapongarnpim, P. 2003. Improved green
fluorescent protein reporter ~gene-based microplate screening  for
antituberculosis compounds by utilizing an acetamidase promoter.
Antimicrob Agents. Chemother., 47: 3682-3687.

Skehan, P.R., Storeng, D., Scudiero, A., Monks, J., McMahon, D., Vistica,
J.T., Warren, H., Bokesch, S., Kenny, M.R. Boyd. 1990. New colorimetric
cytotoxicity assay for anticancer drug screening. J. Natl. Cancer Inst., 82:
1107-1112.

King, L., Brown, D. G. 1997. Labdane diterpenoids from Alpinia chinensis. J.

Nat. Prod., 60: 904-908.



APPENDICES



120 140

100

Trams mittance [%)]
650 &0

40

20

1500000:
1060000

500000

41

55

70

Scan 1205 (9.368 min): NN274.0

93

107

136
81

121

148

jligy iles dim3 Doy a4y

161

179

80 90 100 110 120 130 140 150 160 170 180

189

A e

204
195

2

190 200 210 220 230

" A

i \ !1‘ T

| | ,.fﬂ\)\ i ; xﬂuﬁfﬁw’vf\w’l

A =\

- l‘l ,"‘ L\.

i '\.,x\” / \\x‘\

AN

| A | i
8 B8 8 8 %% Scg
g L B I g8 Egs

4000 3500 2000 2800 2000 1500 1000 &0

W aenumber o
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Figure 45 Mass spectra of 16-hydroxylabda-8(17),11,13-trien-15,16-olide (65)
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Figure 46 IR spectrum of 16-hydroxylabda-8(17),11,13-trien-15,16-olide (65)
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Figure 48 Expansion of "H-NMR spectrum of 16-hydroxylabda-8(17),11,13-trien-15,16-
olide (65)
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Figure 49 *C-NMR and DEPT 135 spectra of 16-hydroxylabda-8(17),11,13-trien-15,16-
olide (65)
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Figure 50 'H-"H COSY spectrum of 16-hydroxylabda-8(17),11,13-trien-15,16-olide (65)
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Figure 51 HMQC spectrum of 16-hydroxylabda-8(17),11,13-trien-15,16-olide (65)
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Figure 52 HMBC spectrum of 16-hydroxylabda-8(17),11,13-trien-15,16-olide (65)
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Figure 53 Mass spectrum of villosin (66)
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Figure 54 IR spectrum of villosin (66)



95

i [ m. ¢
W 5 I TR ;
S S — e J x\M
{ i KER ;P35 — P ZLETEIOT e %Q\x&h’ilw
| . M - |
 §
- o "
it n T
e - o (667 V26T e o
25 J
=3
S-S -
; .9
-
~
= 3 ¥
1 Ls - E
lﬂ!& n T L ITLRE ot po—
B7)
— | o ) 5
" = 2o N
o TwaaYs = ) Y
° > CHE TS5 e e S s
W " -
i =
i " 2
| O
| = . @
| le 3
oy - . v ———TE
e, e A 45 S W comecmsoieees =)
«w e g & 3
-
-8 i .
1 o i
118070 - A
w Ry
e i
@ 5
] ts 5
- g0 g et e
o - L1662 “ prescicn iy
h w e PP SLLE (J
-2 2 M
tw = }
it NI
T o .00} 6967 P9BL B s
] e 3 J\
2 90} e vk S
i M) b3
M ™~

5.0

55

Figure 56 Expansion of "H-NMR spectrum of villosin (66)
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Figure 58 'H-"H COSY spectrum of villosin (66)
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Figure 59 HMQC spectrum of villosin (59)

g
rs

-
3
o
-
o

Figure 60 HMBC spectrum of villosin (60)
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Figure 61 Mass spectra of 5,6-dehydrokawain (67)
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Figure 62 IR spectrum of 5,6-dehydrokawain (67)
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Figure 65 BC-NMR and DEPT 135 spectra of 5,6-dehydrokawain (67)
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Figure 66 'H-"H COSY spectrum of 5,6-dehydrokawain (67)
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Figure 67 HMQC spectrum of 5,6-dehydrokawain (67)
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Figure 68 HMBC spectrum of 5,6-dehydrokawain (67)
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