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Abstract

Volatile oils from eight crude drugs used as ingredients of Phikud Navakot, i.e. Kot So,
Kot Khamao, Kot Hua Bua, Kot Chiang, Kot Kraduk, Kot Kan Phrao, Kot PhungPla and Kot
Chadamangsi, were extracted using a Clevenger apparatus. Their chemical compositions were
analyzed by gas chromatography coupled with mass spectrometry (GC-MS). The highest yield

of volatile oils was obtained from Kot Khamao (1.66+0.47 %v/w) whereas Kot Phung Pla had
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no volatile oils. The chemical compositions of the volatile oils of four crude drugs, i.e. Kot Hua
Bua, Kot Chiang, Kot Chadamangsi and Kot Kraduk, were similar to those of Ligusticum
sinense cv. Chuanxiong, Angelica sinensis, Nardostachys grandiflora and Saussurea lappa
respectively. Interestingly, the other three crude drugs, Kot So, Kot Kamao and Kot Kan Prao,
had different chemical compositions from the three herbal plants, Angelica dahurica,
Atractylodes lancea and Picrorhiza kurrooa respectively, which are currently recognized as
sources of these crude drugs. GC-MS was therefore a useful technique for the identification of

each of the crude drugs contained in Phikud Navakot.

Keywords: volatile oil, phikud navakot, crude drugs, identification, gas chromatography-mass

spectrometry
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1018 Isocineole 0.48

1019 O-Terpinene 0.13 0.03

1027 o-cymeme 0.54 0.03 0.18 0.11 0.22

1027 p-cymene 1.1 0.9

1031 D-Limonene 0.09 0.08 1.66 0.04 0.25 0.03

1034 Eucalyptol 1.68 0.29

1043 B-trans-Ocimene 2.29

1044 Lavender lactone 0.28

1047 O-Tolualdehyde 1.86 0.19 0.06

1053 [3-cis-Ocimene 0.84

1062 y-Terpinene 0.7 0.14 0.03

1068 Acetophenone 0.04 12.48 2.51

1070 o-Tolualdehyde 0.04 0.18 0.15

1078 m-Cresol 0.24

1082 m-Tolualdehyde 3.8 1.63

1090 Fenchone 217

1090 o-Guaiacol 4.32

1090 Linalool oxide 0.03

1091 O-Terpinolene 0.56 0.11

1100 B—Linalool 0.02 0.05 1.12 0.05

1100 Undecane 0.25

1106 Hotrienol 0.58

1113 Fenchyl alcohol 0.07 0.04

1122 [-Thujone 0.05

1122 trans-1-Methyl-4-(1-methylethyl)-2-cyclohexen-1-ol 0.08

1134 4-Methyl-benzylalcohol 0.02 1.76

1140 Y-Terpinene 0.05

1144 Camphor 0.04 0.03 0.19 3.13 0.33 0.02

1155 Nerol oxide 0.02

1157 n-Amylbenzene 0.57

1159 6-Butyl-1,4-cycloheptadiene 0.65

1167 Borneol 0.02 0.11 0.05

1168 3,5-Xylenol 0.37

1171 2-Methylcumarone 4.62

1173 Menthol 0.02

1178 (+)-Terpinen-4-ol 2.2 0.04 0.02 0.62 2.73 0.73 0.2

1184 1-(3-Methylphenyl)-ethanone 0.04

1186 p-Cymen-8-ol 0.19 0.35 0.1

50



J. BURANA-OSOT et al.

M137191 2 avaltznaunmatainaTIanu L uraIs R aNENANLAT IR THA WA N A

wnlng (da)

Thai Bull Pharm Sci 2016;11(2):45-60

1% & dgva o oo ¢
iaﬂazﬂaﬂw%‘ﬂslﬂwnﬁﬂw‘nﬁ

Ki goms Tng Tng Ing Tng Tng Ing Inggm
o = < Tngaa * Nl
Wt gae P98 nszgn . SR} MUNIN S+

1191 O-Terpinolene 0.1 1.1 0.12 6.5 0.97

1196 Piperitol 0.04

1197 trans-Dihydrocarvone 0.02

1208 trans-Piperitol 0.07

1229 (R)-(+)—B-Citronellol 0.03

1232 nor-Davanone 1.42

1239 Cuminaldehyde 42.03

1244 D-(+)-Carvone 0.02

1254 p-Anisaldehyde 0.06

1258 1,3-Dimethyl-1H-indene 0.03

1270 (E)-Cinnamaldehyde 1.32

1275 Phellandral 0.01

1278 p-Ethylguaiacol 0.9

1283 trans-Anethole 0.2 21

1285 p-Anethole 0.12 6.09

1287 Borneol acetate 0.03

1291 Cuminol 0.02 4.47 0.19

1293 Thymol 0 0.55

1302 o0-Cymen-5-ol 0.19

1303 Carvacrol 0.01 0.14 0.2

1306 (Z)-Methyl cinnamate 0.31 0.4

1314 p-Vinylguaiacol 0.43 1.16 43.75

1329 m-Acetanisole 1.77

1330 2-Methylbicyclo[4.3.0] non-1(6)-ene 0.05 0.37

1333 (-)-Aristolene 0.12

1345 [3-Maaliene 0.9

1352 Acetanisole 0.66

1355 Duraldehyde 0.77

1356 Valerophenone 0.46

1358 2-Methoxy-3-(2-propenyl)-phenol 0.41 3.09

1359 Eugenol 0.06 0.38 1.99 0.47

1366 Davanic acid 0.05

1376 Copaene 0.02

1377 Longipinene 0.11

1380 (2)-ethyl cinnamate 1.54 244

1381 B—Patchoulene 0.5

1381 O-Cedrene 0.28

1381 6S-2,3,8,8-Tetramethyl tricyclo [5.2.2.0(1,6)] undec-2- 124

ene
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1384 (Z)-Methyl cinnamate 0.86 0.58

1386 Geranyl acetate 0.17 0.1

1387 Isolongifolene 0.09

1388 Berkheyaradulen 1.63

1393 B-Elemene 0.04 0.23 8.66 0.29 0.09

1397 Vanillin 0.08 0.45

1398 Cyperene 0.04 0.14 0.21

1406 Methyleugenol 0.07

1406 1,2,3-Trimethoxy-5-methyl-benzene 1.03

1407 Longifolene 1.48

1409 O -Gurjunene 0.12

1410 B-Maaliene 0.7

1412 [-cedrene 0.4 0.17

1418 (-)-9-Aristolene 0.33

1418 Dihydro-O-ionone 5.66

1422 B-Caryophyllene 1.61

1430 CO-lonone 3.94 0.45

1430 Thujopsene 0.06

1434 [-Gurjunene 3.95

1436 Y-Elemene 1.15

1437 O -Bergamotene 1.68

1439 Aromadendrene 0.06 0.1 0.59

1443 Cis-3-Guainene 0.05

1449 (E)-Isoeugenol 2.38

1454 O -Patchoulene 0.44

1455 O-Humulene 1

1456 Geranyl acetone 3.31

1457 Seychellene 0.23

1459 B-Farnesene 0.07

1461 Isosativene 0.14

1461 Gurjunene 1.08

1462 allo-Aromadendrene 4.41

1470 (E)-ethyl cinnamate 0.94 7.54

1476 4,11-Selinadiene 0.71

1481 Germacrene D 0.04 1.83 0.98

1484 (+)-epi-Bicyclo sesquiphellandrene 1.39

1486 O -Curcumene 12.65

1486 B-Ionone 0.24
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1490 B—Selinene 1.69 1.94 5.82 2.2

1492 (+)-Valencene 0.72

1493 Ledene 0.35

1494 y-SeIinene 0.38 7.62

1494 [-Guainene 0.21

1497 Davana ether isomer 9.4

1503 (+)-Cuparene 1.5

1504 B-Vatirenene 0.16

1504 O-Guaiene 0.13

1509 Bisabolene 0.77

1513 6—amorphene 0.11

1514 O-Cadinene 0.25

1515 (-)-A-Panasinsene 0.26

1519 [B-Guaiene 1.15 0.42

1522 Davana ether isomer 20.64

1523 B-Sesquiphellandrene 0.1 0.49

1525 O-Cadinene 0.03 0.22 10.37 1.27

1529 Acetyleugenol 0.38 0.25

1532 Eudesma-4(14),7(11)-diene 0.2

1533 Valencene 0.94

1539 Davana ether isomer 8.97

1544 2,3-Dihydro-2,2,5,6-tetramethyl-benzofuran 0.84

1545 Eudesma-3,7(11)-diene 0.5

1548 Elemol 3.39 1.49

1560 Elemicin 0.28 0.24

1562 Germacrene B 5.19

1565 Nerolidol 0.71 1.3

1565 O-Selinene 2.08

1566 Davanone B 0.74

1572 Davanone 0.43

1582 Caryophyllene oxide 1.19 1

1584 (+)-Spathulenol 1.26 0.25 0.61 26.02

1587 O-Guaiene 0.04

1589 Cis-Davanone 0.23

1592 Davanone 0.65

1592 Carotol 0.07

1595 Cedrol 0.06

1597 cis-1-Ethylideneoctahydro-7a-methyl-1H-Indene 1.53 0.71
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K Boas Tng Tng Tng Tng Tng T Tng Tngan
Watn s zgeieR  nszan d wan MwRTI St
1611 Cadinene isomer 0.62 3.66
1622 Isospathulenol 1.1
1630 (S)-4,5,6,7,8,8a-Hexahydro-8a-methyl-2(1H)-azulenone 5.37
1643 Muurolol 1.55
1648 [3-Eudesmol 3.04 3.96
1649 O-Eudesmol 1.85
1652 1H-Indol-5-0l 0.02
1654 Patchouli alcohol 5.36
1655 O-Cadinol 2.28 1.38
1666 9-Avristolen-Ol-ol 521
1669 3-n-Butyl phthalide 4.66 0.05
1672 3-n-Butylidenephthalide 8.94 19.2
1674 Atractylone 43.11
1678 Jatamansone %38 Valeranone 10.04 0.23
1682 QO-Bisabolol 0.19
1688 1-Ethenyl-2-[(E)-hex-1-enyl] cyclopropane 1.66
1690 (-)-0-Selinene 0.24
1710 Bergamotol 1.71
1710 Davanone isomer 0.35
1711 (2)-3-n-Isobutylidene phthalide 1.2
1716 Valerenal 18.33 7.59
1718 6-Isopropenyl-4,8a-dimethyl-1,2,3,5,6,7,8, 8a-octahydro- 113
naphthalen-2-ol
1728 Senkyunolide A 10.64 2.06 3.42
1732 Valerenol 5.89
1738 Neocindilide 2.76
1738 6,7-Dihydroxy xanthotoxin 8.51
1741 Zierone 0.94
1743 (2)-ligustilide 5064  59.53
1747 (+)-Y-Costol 8.41
1766 (+)-B-Costol 17.89
1770 Aristolone 28.73
1789 (E)-ligustilide 0.85 1.91
1824 Costunolide 0.76
1841 Hexahydrofarnesyl acetone 0.43
1859 1,2,3,4-Tetrahydrochrysene 5.03
1875 Critonilide 0.1
1882 1-Hexadecene 0.05
1911 2,3-Dihydro-2,2,3-trimethyl-4H-furo[2,3-b][1] benzopyran- 0.22

4-one
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KI Foas Tng Ty TIng Tng Tng Tng Tng Inggmn
Waid  Bee  z0eieR  nszan @ wan MwwE gy

1975 n-Hexadecanoic acid 0.25 0.13

1984 Dehydrocostuslactone 7.34
1-[(Dimethyl)methylene]-3-[(t-butyl)ethynyl]-5,5-

2000 1.27
dimethylcyclohex-2-ene

2031 2,7-Dimethoxy-5-methyl-1,4-naphthaquinone 0.49

2050 Isolantolactonoid butenolide A 2.32

2093 8,11-Octadecadienoic acid, methyl ester 0.58

3
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LAY UATEITHANNATIINY
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Tngsianin
(2)-ligustilide, (E)-ligustilide, senkyunolide A, butylphthalide,
(2)-butylidenephthalide, neocindilide, terpinen-4-ol, B-

selinene, spathulenol

TngiBas

(E)-ligustilide, butylphthalide, senkyunolide A, (Z)-ligustilide,
(2)-butylidenephthalide, (Z)-3-n-isobutylidenephthalide,
cuparene, germacrene D, p-vinylguaiacol, ocimene, -

terpineole

Tngugnaiod

LX)

jatamansone (valeranone), veleranal, valerenol, aristolone,
aristolene, maailene, B-gurjunene, selinene, patchouli
alcohol, (+)-epi-bicyclo sesquiphellandrene, (S)-

4,5,6,7,8,8a-Hexahydro-8a-methyl-2(1H)-azulenone,

muurolol, 9-aristolen-0-ol

Tngnszan

B-costol, Y-costol,  dehydrocostuslactone, Ol-curcumene,
B-elemene, dihydro-O-ionone,  U-ionone,  Y-selinene,
geranyl acetone, B-selinene, elemol, B-eudesmol, a-

eudesmol, costunolide, C(-bergamotene, bergamotol

Ligusticum sinense cv. Chuanxiong
(Z)-ligustilide, (E)-ligustilide, senkyunolide A, butylphthalide, (Z)-

butylidenephthalide''3

Angelica sinensis
(E)-ligustilide, butylphthalide, senkyunolide A, (Z2)-ligustilide, (Z)-
butylidenephthalide, (Z)-3-n-isobutylidenephthalide®"

Nardostachys grandiflora

calarene, jatamansone (valeranone), veleranal, valerenol, aristolone,

patchouli alcohol'*

Saussurea lappa

dehydrocostuslactone, costol, costunolide, curcumeme, elemene,

selinene, ionone'®!”
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Tngaa

terpinen-4-ol, Ol-terpineol, cuminaldehyde, cuminol, acetophenone,

fenchone, camphor, anethole, m-tolualdehyde, cadinene isomer

Tngian

atractylone, berkheyaradulen, Y-elemene, B-caryophyllene, a-

humulene, B-selinene, 6—cadinene, 6,7-dihydroxyxanthotoxin,

1,2,3,4-tetrahydrochrysene, germacrene B, isolantolactonoid

butenolide A
Tngnwwin
p-vinylguaiacol, valerenal, p-anethole, 2-methylcumarone, o-
guaiacol, acetophenone, m-tolualdehyde, B-Iinalool,

cinnamaldehyde, acetanisole, phenol, 2-methoxy-3-(2-propenyl)-,

isoeugenol, elemol, nerolidol

Tngawiaann*
% q
davana ether isomer, nordavanone, davanone, davanone isomer,

spathulenol, B-eudesmol, (E)-ethyl cinnamate, (Z)-ethyl cinnamate,

(Z)-methyl cinnamate, germacrene D, p-vinylguaiacol,

aromadendrene, allo-aromadendrene, p-cymene, B-selinene

Angelica dahurica

imperatorin, isoimperatorin, pimpinellin,
phellopterin, oxypeucedanin, elemicin, (-pipene,
carene, cuminal

terpinen-4-ol, aldehyde,

cuminol'®'®

Atractylodes lancea
atractylone, atractydin, hinesol, aromadendrene,
Y-

B-eudesmol, eudesma-4(14),11-diene,

elemene??!

Picrorhiza kurrooa
dihydrobenzofuran, 2,3,5,6-tetramethylphenol,

acetovanillone?

Artemisia annua
camphor, artemisinin, 1,8-cineole, pinocarveol, (-

-terpineole, p-cymene, carvone, Y-elemene, Ol--

bisabolene, germacrene D, artemisia ketone®®
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senkyunolide A W& 2 neocindiide WLazLil o
WNTIAIBNNNBIIRUTEna ULV
A < a a ) ¥ A 741
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! Y R o A dad a &
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Ligusticum sinense cv. Chuanxiong (‘ﬁ AW D
Ligusticum chuanxiong Hort.) L8 ¢ Angelica

sinensis SNIIAL
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friunauTziwafianaiining
THINIF wumwé’nlumﬁw sesquiterpene
hydrocarbons (WUXINNI138882 38 VAIRIT
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LA TWU 1T valerenal @ 91 wa19n GRY
monoterpenes (WL TB 8T 18 maamsﬁmm)
wsziflafansonaeRunaesasddsznaung
il wudraseassnuRendgeinemaas
91 Nardostachys grandiflora (%aV\T aalaun N.

jatamansi (D. Don) DC. . & £ N. chinensis

Batalin)'>"?
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costol (388a% 18) LAz Y-costol (3BuaS 8)
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a

Ol-ionone 30882 13, 9, 8, 7, 6 LAz 4 AIUSGL
& & o A Aad
sanadiduasadsznaunanaasNTNise
Ins@1aasin Saussurea lappa (TaWad
Saussurea costus (Falc.) Lipsch.)""
WduneuszineNanasinlngse
AIIINURIIAANA B cuminal aldehyde,
acetophenone LLas cuminol Touay 42 12
o @ A a a o ¥ a
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