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Abstract

Zingiber cassumunar Roxb. (Plai) is a medicinal herb which has
been officially listed on the National List of Essential Medicines. Plai has the
effect of reducing inflammation and relieving pain, so the herb has been
receiving a great deal of attention. This research examined the utilization of
ultrasonic-assisted extraction of Plai oil. The variables that were adjusted in
the preparation of Plai oil were temperature, frequency, and time of extraction.
Gas chromatography-mass spectrometry (GC-MS) was employed for studying
the chemical composition of Plai oil. Important chemical components of Plai
essential oil according to industrial product standards such as a-Pinene,
Sabinene, a-Terpinene, Y-Terpinene and Terpinen-4-ol. The study on extraction
frequencies effect (28 and 40 kHz) revealed that the quantity of extracted
chemicals had a tendency to remain unchanged. At room temperature it was
showed that there was a tendency to obtain higher amounts of the essential
oil components, but a-terpinene was not found. As for the results of extraction
time, it was found that using only 10 minutes was sufficient to obtain essential
components. From the experiment, the best extraction conditions were found
at 40 kHz without heating for duration of 30 minutes. The highest essential

components were obtained, however, no a-terpinene was found.

Keywords: Zingiber cassumunar Roxb., ultrasonic extraction, chemical
composition, GC-MS
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Strieder et al., 2019) insunwmalulagdansilelindudrelunisadinayulng
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wWaenviufy wanwazlunglndu WDudu (Xie et al,, 2012; Olawuyi et al., 2020; Liu
et al,, 2013; Zhong & Wang, 2010; Moorthy et al,, 2015; Wasout Reshsuiuny
LazAmy, 2562) MUATelvmsanwesdUsEneumaeiilnensinssvidiemaina
Tasunlnnsfiwuuuia-uuaanlnsumdvesnulnadiatadeisnsldnaudans

lafindnvihnswseuainnstdfmuuseneglawn gamall Anuduazia

WAiunsIdY
SuAINd1viANaretalnaansisuazen wulnadlednaulayuuns
= < ° o % y b = v - VR = &
wazdivwiaidn dnlwafinuusiuntuliaziBeamonsestuluna 8 wail anuu
lnaavidealdadluinines (vua 50 daddns) YTuias 3.0 nSu waziAnudiy
ugniadludninesnilnaazidenegUsuing 10 ml Me@euupzunss 3ntuilug
lugrevaanIesdanilodin aurunnluzun 2 vinnsadamedsnisidaaudansn

Tofindnnuouludngg laun Anud gaumall wasianfwsed 1

Ultrasonic Bath
Thermometer \ :

Ultrasonic Generator

Transducer

UM 2 szuudaniletiniildlunisadauindulng

¥msanwesrUsenevansatnisiulnafivienlddemaiauialasunlns
AiTidenfuLaaUAlasnes (GC-MS/MS, SHIMADZU/TQ8050) Tneld electron
impact mode (70 eV) fanmsnmsneassie WarsatnidulnaiiwIesldusyana
50 fadndu azaneluenuealaesivsinaluusazfegne 1 Haddns wadadueses

GC 1 lulasans Tagld split mode AifiANdnsnau ratio wiriu 1:7 T¥meduil DB5

(60 WS x 0.25 Jadwuns) Sufadidesduuiant (carrer gas) MmednsNsiva
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{ 1 o A aa -l g a L.
(flow rate) ASVILYINAY 1.2 Haddans un Mmqmmmm injector wag detector

Wity 250 esrnwaided dmsugau (oven) dagangilin 60 esrmwalduaduian

'
a

3 W uaLiteuniimesns 1 ssmwalduasiouy uisgumgil 80°C A1ty

9 Y

(9

Wugamaisnesas 3 ssrmwalduasound s 120 ssrnwaldoa udgrsgaving
Wingumgiisnedns1 4 ssrmwalduasiound aufis 220 ssmiwa@oa vhnsuay
Ainreiesdusznauiaiivesansadaihdulnalasisuiisussnirusaaiuansu
vasansusazviinfuuiaalanSuinsgIuYesINTeLaves Flavour and Fragrance

Natural and Synthetic Compounds Library (FFNSC 3)

An5197 1 annenlglunsaiaundulna

. AvA gaumnnal 181
719819
(kHz) (°O (min)
S1 28 60 30
52 a0 60 30
S3 40 Unheated 30
sa 40 80 30
S5 a0 80 10

NAN5IBUATaAUTIENE
nsafninduanagulnsdieisnsldedusaniletineraldsudninanin
Jadeeinae 1wu narlunisadn gaumgll W&USanTI91IUR kaTUTELANYBIAT
vhavas dadudinaniinadenisatnansdidyuesaulnsifianuaonndomie
Faudatu msinuluaaiddnunicdedesinansensatnasdfyrenisiulne
(Thilakarathna et al,, 2022) asdUsznaumaadiifaldainmaia GC-MS vesiisu
Twaflafinseisnsldndusanslaindedoulusmeguandunsed 2 Ardovazitui
fmsdauanifaunnvesesdusenevreduihiulng fiaenadosiudinafians
gnvzeandNAeaul (retention time) lngiTesandunmuian myfignliendnualves

asfusznoumuailuthdurenszmelaslsouiisuaidnasuduanasuuinsgiu
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lugrudoua FENSC 3 anuantsvnaes thifulnafiadalddodoulamu s1 f S5
aunsnszyesrUseneumaniilaluinuau 28, 25, 22, 29 uay 24 SRR U
losanUiinaansfiannsoazfnlaiiviunauindesiunnasiu ludogisuna
fegnTinumsusiedideniiuniieznsadulddsilidnaussduseneuisey

' [
SNa o W °

lefianuunneneiy wuesAusenaumuaiindrdguasiiiureussmelnaniuunnsgiu

[ '3

HANSUNIAEINNTIN (WBN. 1679-2562) (F1UNIUNINIFIUNEAS uTTanaInNT Ty,
2563) ﬁﬁmum@mmwmmfwﬁwamzmalwamuﬁgqﬁwﬁmlﬁm a-Pinene, Sabinene,
o-Terpinene, y-Terpinene Wag Terpinen-4-ol FLunﬂlfilau‘l"U LU S3 (UH30mA0kH)
uay S5 (80C10mMA0kH) Ailiiwy acTerpinene ilefiansanasiuszneumaniilutiiy
veusvwmelasSeuiisuanasuduanasuuinsgiulugiudeya FENSC 3 uaa
¥msidenanizesiusenauiitimduiinnundiendety Similarity Index (SI) faus
80 Suluazldnadauandunaed 3 TuanimoaziBeavesunaluana gusluana
Y0909AUTENOULALILABEAT LazyiINITA1RUNALABITEIAINEIAULET AIRTTAIL
AarepdsiuludAmsadinmanslunisiuseudisuanumiiouvesaiunaSuvesans

naaeulUTeuTiguivanasusaspulugudeyadiaunis (Wan et al., 2002)

¥ (ﬁ ><100)2
N

SI =

e i Wuenuduvesdygraainmsinluudaziia
i, Wumuduvesasunsguildiifeu

N AedruuiinvesdgaueseinusynouLail

' = & I A o o ay v =
A1 Sl f\NL‘U‘Uﬂ'TV]LLaﬂ\‘iﬂ’JqllLsﬁallufl']aLﬂiﬂfﬂillﬂ‘l@lﬁmﬂa’]i‘ﬂ@aaumﬂ?qu

@

wiloufuasneudiilugiudeyauazarunsatunldiuisuiiisufunanismaass
TueRnfiduunld seruseneunaaidiifian sl a1 @an Sl feenin 80%) enaidu
degradation products aslwardersuszniniidslinulasiadmaniifiude
wsorlu fragmented products Guaqmsﬁgﬂﬁﬂﬁlmﬂéfﬂu%umauiwdwmﬁm GC-
MS (Bazso et al., 2016)
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A15197 2 99AUSENBULATINNSIANUINNAITIA GC-MS vastndulnananinanieisnis

ldmausansilalindniotoulumnng

Sample
Compound S1 (60c30m28kH)  S2 (60c30m40kH)  S3 (UH30mA40kH)  S4 (80c30m40kH) S5 (80c10m40kH)
RT %A Sl RT %A S RT %A Sl RT %A S RT %A SI

Acetoin 222 078 97 222 071 97 222 043 95 222 025 92
2,3-Butanediol 295 018 81 -
2-Heptanone - - - - - - - - - - - - 522 053 89
Cyclohexyl alcohol 523 0.07 78 523 012 81 523 0.16 79 -
a-Pinene 691 053 92 692 043 92 692 0.70 90 692 053 91 6.92 0.65 92
Sabinene 888 2469 95 888 2366 96 889 31.17 96 889 2324 95 888 2646 96
B—Pinene 9.13 112 93 913 093 94 914 122 91 9.14 083 93 9.13  1.06 93
ﬂ—Pinene 990 052 90 990 056 91 991 075 8 991 054 90 990 0.67 91
a-Terpinene 11.63 0.21 89 11.62 0.19 81 - - - 1163 0.15 83 1162 0.18 75
Y-Terpinene 1476 065 89 1478 057 89 1478 0.63 86 14.78 056 89 1477 0.63 88
Terpinen-4-ol 2649 316 89 2648 330 89 2650 323 88 2650 3.68 89 2649 380 90
§-Octalactone 3456 1.00 94 3455 1.18 94 3457 1.63 92 3457 140 94 3456 147 92
a-Terpinyl acetate - - - - - - - - - 3865 0.12 83 3864 025 86
ethyl-Decanoate 4141 0.10 82 - - - - - - 4142 0.11 74 4142 0.46 92
§-Decalactone 4518 1.77 95 4519 1.84 93 4519 283 94 4519 188 94 4519 230 94
a-Funebrene 4540 0.14 74 - - - - - - - - -
Sesquisabinene 46.43 038 92 46.43 0.39 90 - - - 46.44 032 89 4643 036 86
(Z2)-methyl-Isoeugenol 4713 019 75 4714 022 74 4714 018 75 47.14 0.16 71
n-Dodecanoic acid 4784 042 91 4783 037 89 4785 160 92 4785 080 92 4784 0.16 70
2,3,3-Trimethyl-1-indanone 4794 050 70 4794 045 69 47.96 0.41 66 4794 0.64 69 4794 0.71 70
trans-Doremox 4838 034 62 4838 029 63 4839 016 53 4839 029 65 4838 027 61
Myristicin 4879 075 65 4879 074 68 4879 065 65 4879 081 66 4879 080 67
ethyl-Dodecanoate 4897 050 92 4898 0.63 92 4898 0.92 93 4898 0.67 93 48.98 0.85 92
2,3,3-Trimethyl-1-indanone 49.97 3218 70 49.97 3268 70 4997 2792 70 4998 3243 70 49.98 30.72 70
§-Dodecalactone 5226 0.74 93 5226 0.72 92 5227 138 92 5227 0.77 92 5227 087 91
4'-tert-Butyl-2',6'-dimethylacetophenone 5294 0.67 59 5293 0.63 59 5294 052 62 5294 081 58 5294 095 63
n-Tetradecanoic acid 5386 0.83 64 5386 0.86 66 5388 1.56 71 5387 1.07 57 5387 0.87 55
4'-tert-Butyl-2',6'-dimethylacetophenone  55.23 17.36 64 5523 18.28 64 5524 14.62 65 5524 1807 65 -
Methyl thujate 56.69 201 58 56.69 235 58 5670 152 56 5670 241 64 -
§-Tetradecalactone 58.08 029 85 58.09 029 8 5809 047 86 5808 024 86 -
Verdoracine 59.80 8.11 64 59.80 7.72 64 59.81 598 65 5981 6.68 65 -

nUBWR: RT = Retention time, %A = % area and SI = Similarity index

Wethdeyaanm1eit 3 uuandluguuuuns i lanadagus 3 annsv

e Vi A . a a A A Ay X A ) A
Juiiuleanfians Sabinene Usinaunniigaluynteulfedisevazvesiuiludegai

199 5 laun 24.69, 23.66, 31.17, 23.24 WAy 26.46 MUARNU USHnaesrUsenauLall

59989NINUAD Terpinen-d-ol dAFosaziiufiogluyie 3.16-3.80 drdusioun

WuUSu1a9e a-Pinene, y-Terpinene TnatAssiulutisusuiusosazvosiui
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0.43-0.70 uaznuUsu1 a-Terpinene HUaefigalunquasnusenaulpiind1fgyniu
wnsgulndulnag wazas §-Octalactone, 8-Decalactone, §-Dodecalactone,
§-Tetradecalactone Mnutwduesduszneuniivosansenssmennuldainiibu

1¢N317 (Dimzon et al., 2021)

AN5197 3 29AUsENRUMLIANNKAN1TTA GC-MS vastindulwaiannmeisnisldnauy

danslelindmoRoulusieg @onanizesausynaundan Sl asus 80

e

July
Samples
Compound S1 (60c30m28kH) $2 (60c30m40kH) S3 (UH30m40kH) S4 (80c30m40kH) S5 (80c10m40kH)
Peak Peak Peak Peak Peak
RT %A RT %A RT %A RT %A RT %A
No. No. No. No. No.

Acetoin 1 222 0.78 1 222 0.71 - - 1 222 0.43 1 222 0.25
2,3-Butanediol - - - - - - 2 2.95 0.18
2-Heptanone - - - - - - - - 2 5.22 0.53
Cyclohexyl alcohol - - - - 1 5.23 0.12
«- Pinene 2 691 053 2 692 043 2 692  0.70 3 692 053 3 692  0.65
Sabinene 3 8.88  24.69 3 8.88  23.66 3 889 3117 4 889 23.24 4 8.88  26.46
ﬁ— Pinene 4 9.13 112 4 9.13 0.93 4 9.14 122 5 9.14 0.83 5 9.13 1.06
'[)’— Pinene 5 9.90 052 5 9.90 056 5 991 075 6 991 054 6 990  0.67
« -Terpinene 6 1163 021 6 1162 019 7 1163 015
Y -Terpinene 7 1476  0.65 7 1478 057 6 1478  0.63 8 1478 056 7 1477 0.63
Terpinen-4-ol 8 2649 316 8 26.48  3.30 7 2650 3.23 9 2650  3.68 8 2649  3.80
§ -Octalactone 9 34.56  1.00 9 3455 118 8 34.57 163 10 34.57  1.40 9 3456 147
a - Terpinyl acetate - - - - - - 11 38.65 0.12 10 38.64  0.25
ethyl -Decanoate 10 4141  0.10 - - - - - - 11 4142  0.46
§ -Decalactone 11 4518 177 10 4519 184 9 4519 283 12 4519  1.88 12 4519 230
Sesquisabinene 12 46.43  0.38 11 46.43  0.39 - - 13 46.44  0.32 13 46.43 036
n -Dodecanoic acid 13 47.84  0.42 12 4783 037 10 4785  1.60 14 4785  0.80
ethyl -Dodecanoate 14 4897 050 13 4898 0.3 11 4898  0.92 15 4898 0.67 14 4898  0.85
§ -Dodecalactone 15 5226 074 14 5226 072 12 5227 1.38 16 5221 077 15 5221 087

§ -Tetradecalactone 16 58.08 0.29 15 58.09  0.29 13 58.09 047 17 58.08 0.24

NULHA: RT = Retention time, %A = % area

13

JUM 4 wruiinansSovazuasiiuivetesAlsenauiaiannn1sin GC-MS

Y8IiRg 1T ULTUTENINtReAYSENOULATNA ATy WALV ILANALARILNUYI

Wiguieutadeainud (S1 fu S2) Jadegaumail (S2, S3 uay SA4) kawsyeslIninig

U

ane (5S4 uay S5) luesAUsznaulAll a-Pinene, y-Terpinene Wag Terpinen-4-ol

WauAMuaLTIUaIN 28 WU 40 Hz YSuaansnanaladwuilvuladsuwlas
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wazlaifiansiuumely oniu ethyl decanoate #aunagtuaisanniiduugnig
(Dimzon et al., 2021) WalUTyuiigusenine@umgil 60 (52) v gaungiivies (S3)
USuaansianaladuuiluuivdsunuaaissfinvesarsuas Usunuuesans wuind

gaunnivieiiuuliuniviinuasddyvetinagindt winuil aterpinene mely

[% (%

anvmneiiernaamgiiludiuiglunisain a-terpinene denndesiuauideves

ad "

Ozturk wazany (Ozturk et al., 2009) ﬁiwENwumaﬁumqmmmﬁmammmiasﬁ’m
. ! a lo & W a a A = a ' a
alpha-terpinene meiawﬂ,umL'tJummeuqqum Luamiwmwizqummm

60 (S3) U gumadl 80 (S5) Usunaansiafaladuwalialivasundas wazladl

' '
a a

a1sivumeld onveuuuldingunginiudulilaiuauaiuisalunisaiaans
gannlna usguvgiinadenisain a-terpinene (lunsel S3-52) Haveguyil
roUSuuvetesdusnauvesayulnsdinslidonnisaiuiiasainuianisfneinuid

gunIngeuvildansddgursintesas (Mohammadpour et al., 2019) 199370
¥ o

AufuleNguINNIsiNguMINguliunuiliuiaginliussfeiavesayulng

warflvinaratefanad Mlvneso1n AN ANAINNSEUIUNNTDaRS I eTn TwsInu

szilnesauiloiuiuleulangumgiidesndt ilvllusedulsiiisanelunisia

@

A3d1AYUINTTAY a-terpinene 981370 oil cells #39 oil droplets ﬁa&jﬁaﬁa
parenchymal cells voaunirveslna (Thilakarathna et al.,, 2022) wansi3suliieu
$4-55 Wu31 Wioantiatann 30 w1y 10 wad Ysuraansfiadaladuualdy
Wasuwaniwiinvesansuar3inaesans wuindloannanasiiuunlduiisiuune
asddyuedlnagindt winuin a-terpinene mold enamszindelinares

<

aalilifiganesionsarin a-terpinene oany g iiargeini S4-S5 nsemsly

Y

1 1

aaudanslednlunisadinluaugiiaviiiugWusey g9t uonIINUUNUATT
a-terpinyl acetate 119 S5 wag S4 7% S1-53 nduliny MueAIUIIgUNALNES 80
ssrnwalea asludmsasienslminenafinuisenduny acetyl Tiun a-terpene
@ v & | [ o ,°, % P ' v v
Ale Tuamsautusimudn S3 liansdAgaiuinsgrudidulnauinige weilyla

a-terpinene Wwsnzdosldanuseulunisiisainansiosn
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