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Abstract

Feethanuthorawat preparation is remedy in the Wat Pho Inscriptions containing seven kinds
of herbs. An analytical method for chemical marker determination was not developed. The
Objective of this study was to quantify contents of marker in the Feethanuthorawat preparation by
High Performance Liquid Chromatography HPLC. Qualitative analyses of the Feethanuthorawat
preparation was determined using HPLC method. The method was validated on parameters
including linearity, precision, accuracy, limit of detection and limit of quantitation. This study, 6-
gingerol was simultaneously detected in HPLC chromatogram and identified by comparison with
this of the standard compound. Marker (6-gingerol) presented good linearity within the test range
(r2 = 0.9994). The relative standard deviation of intraday precision was 1.21%. The relative standard
deviation of intraday precision was 1.45%. The recovery of the method was in the range 99.61 to
100.84%. The contents of marker compound in Feethanuthorawat preparation was also quantified
by this HPLC method. The limit of detection and the limit of quantitation was 0.13 and 0.39 pg/ml,
respectively. The results showed that the content of 6-gingerol was 86.38 mg%. In conclusion, the

method is suitable for qualitative analysis of marker in Feethanuthorawat.

Keywords: Feethanuthorawat, chemical markers, method validation
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1. Ingiuuazasadl
Sngdiu ayulns 7 vlia Ae Twune 510898 sndaydurn winlve Jsuska AU waznsziioy
INUTEN 131N50U8 WAZIYMIALE NTAVNUMIUAT
a15.ad0 6 gingerol (ChemFaces, CHINA) Methanol, Acetic acid (Merck, Germany)
Acetonitrile (J.T.Baker, USA)
2. \nvesileuazgunsal
High Performance Liquid Chromatography Usznous18 Spectra System P42000 pump,
Spectra System As3000 Autosample, Spectra System UV- visible detector, ChromQuest®
Chromatography Workstation Column ¥#in VDSpher PUR 100 C18-SE (4.6x250 fiadtuns, 5 lulasiuns)
3. NSHIBNAITUINTIY
%animmgm 6-gingerol DY1LUULN azaunIBlLUBAlIANNIINTY 1 Haansu/dadans
Mnduthinidensiemuealianududusig q fudlelfifuasnesgilunsieszi
4. nswisusegaiieldlunsinsz
Fauah3ueWsys319 500 dadny ldadluviniau3uins (volumetric flask) 25 faddns
Walamuea asly 15 adans Wil sonicate Wwaan 30 undl uduSulsunsamewnuea wasliidn
fu udhansazanedilénsesiutinsesda nylon suna 0.22 lulaswuns anduthansazaiefinsedls
Fnsdueiediiasei lneusunsnisinansvenaieseviivead fe 20 lulasans
5. msusenanwalluifuglsyssim
AATIEYAIBE 19 TULIHTYSTIN LazasuInsguUIeuiisuian (retention time) way
dnwiuy UV-spectrum vasita (peak) fegefvansnnss nedssuulasuninnsnfimangauuandlu
15197 1 fall Tnaredla VDSpher PUR 100 C18-SE (4.6 x 250 fiadiuns ID, 5 lalasiuns) wagignia
\deuiivhnsasuudassasainsyning 2 f e 2% () exddntuth (A) warezdlalulasd ) Tned
Sasdaudeil 0-20 ui 1009% A, 20-40 unit 40% A, 40-50 U 20% A, 50-60 WT 0% A FaEERIINTT
wa 1 faddnssewi wazanueaaulunInTainfe 280 wiluwms
6. NIATINADUAIUYNABIVBTITATIEI (method validation)
6.1 Aenududunsa (linearity) wastneauduiusidudunss (range)
a519n319U19 57U (calibration curve) 1ngiAs1ERA158A18VDIAITUIRMAIN A
Wudusing 9 fuegafes 6 Anuduty dnaiildumaranududunsesening peak area fuai
L UNTUUB981T linear range Usgiiluannanduuszans anduwus (correlation coefficient, r?) ¥4
calibration curve @3 PéasuInndn 0.9950
6.2 ANULIUEN (precision)
NSRS EUAIBEE T U EYSTIM ntuhludiesegimeiauusiugimeluty

Wieniu (intraday precision) wagAIMINUKLUE1SEWINeTU (interday precision) dwaflla luniSesazdiu
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LffﬂdLuuuﬂﬁﬁgmﬁuﬁwé (%relative standard deviation, %RSD) @4 %RSD ¥4 intraday precision 7159
ouni1 6% Waz %RSD U84 interday precision fstiounin 11%
6.3 AUQNABY (accuracy)
WWnansUsnuaminsuasduduadulusogisifuelisyssnaiiiesginyiinm
ansiiuiufegiuslsyssmnililldifnas mIsvazueansndudu Gerecovery) Tnginausilunis
gouFuagluyie 98-102%
6.4 Iadfinlun1snsIany (Limit of detection, LOD) wagdiadialun1siiasiey (Limit of
quantitation, LOQ)
A1 LOD nsavdeusisnismanadudusianfiisnaaouiu q annsonsianuld ne
ATUIUAINAT signal to noise 1AV 3:1 WazA1 LOQ "Lm”mﬂmmwﬁwﬁuﬁwqﬂﬁ%%ma%ﬁu IGRITRED
Anseildogagnios Tnssuiniannen signal to noise Wity 10:1 July
7. maTgimasiinunnluiiegeinSugNsys TN
1387 @i Ainssimusmamsusnuniwluieg1smivefsyssnaiimiouly
HosUfiRnns Ineiiiednsay 3 61
8. adnld

ananldlun1siwaeideyafie n15ATIERNIannee (linear regression), MAagde (X), AN

Weauunnsgnu (S.0.), ANTeauunnsgIuduius (RSD) wagduussdnsanduius (n

HaNISANYI
1. msusendnuailufiuetlsyssne
NANN3ATINBNE Nl YRITUTSYFTIN NUTIETUIRaNNYesiFUT ananTaTigell
wondnwaluazsvyld fie ans 6-gingerol fiaan 23.87 wiit fauandlunmil 1 udussduszneundnluds
dowFeuiisulasinlnunsuvesiivayulwsusasviialushfuiulasununsuvesinfueflsyssnm wudie
geanvasayulnsuiazialuiiu 18 Aeflidousudifuondnualveshivefsyssnedanind 2 uas
5197 2 Tunsiigailendnualvesifusiinuldlagedonailumsiadeuiivesas uag UV spectrum
a3 wandliiiudnvay Uv-spectrum va4 peak 6-gingerol Tushsuiidnuasinioufuvesans
wRsgI nUszns fatudsaguldinlusesned 6-gingerol agass
2. NIATIVAOUANILYNABIVBIITIATIEN
anufudunss uaztismnudiiusiidudunss Iinsmansinasg e dudunseds
auN1y = 67094x — 13657 (% = 0.9994) lned x Aeanududuves 6-gingerol (ug/ml) wa v fie peak
area fan il 4
Aauudug domeauudusinmeluiudientu (ntraday precision) wazAiAuLLuE

5¥%1193U (Interday precision) 16iA1 %RSD Wiy 1.21 waz 1.45 mua1fiu Aanis19i 3
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AIANYNADY NIV Yorecovery INNSHANAITUINTFIU 6-gingerol finsrummnududuadly
Freghadauiouiisuiusegadililldifiuans udamuiam %recovery Wuin %recovery 84 6-gingerol
oglute 98-102% fauanslumsnsii 4

YATAAIUAITATIVNY Wazlad1nalun1sIATIER A1 LOD wag LOQ WA 0.13 uay 0.39
lalasniu/fiaddng muaau

3. MFIATIEIMIUIHINENT 6-gingerol lushSuesyssm
N3UTHIETS 6-gingerol lussueisyssanuinUSunaansiananluisuendiawiiv

86.38 fadnduilasidud lneflduuseansnisideauuwintu 1.10 wWasidus

aAUsENa

A ilaiauisiesgiliaunsonmiamynaamsumanmluiSuetlsyssin anns

' o

Unendnuallusfuslaemsiseuiteulaslaunsuvesiaenilfudulsyneuianan Ao Tnute 33
Sytuna winlny Tauis AUA nsziiieu wm’wmiﬁmmmwﬁmmzau fio @13 6-gingerol™ §ufu
29AUTENOUNANIUTS @15 6-gingerol LﬂumiﬁiﬁﬂﬁuguiaLﬁmmma€J’UgqawnWanmLLazﬁaqﬁuﬂ’]iﬁﬂLaU
141 Fefiassnanduiusiutumive hnsgitausalifigniendnuaidesiurowhiueioyss
10ld uazSanufiadu q Snlulasulaunsuvesiiueilsyssnm Ssesinnsfnwdeluii o uunvia
anslusihiueilsyssnaliliunniian lunsdnuiiuinvesannildlunisnaaeumuiunuans 6
gingerol wazansitiuasdussnauluds wm’ﬁ%‘%Lﬂﬂzﬁﬁmu1mﬂ%’wqﬁﬁﬁamwﬁdwcﬂ'amimaau
LagMaeieuasigmandouiiaududouanas®
dMTUNANITVAAOUANNYNABIVBITTIATILVIMIUTUIUAITUIAAN 6-gingerol WUTIHANTS
nagoulusuauduTuS B udunse (linearity) fanduuszanSanduius () vosradswiiu 0.9994
Tae¥evardudsavunnmspuduivsvesnnuwiudieglurig 1.21-1.45 amwgndesdiariosazvesnis
AUAUWINAU 100.84, 99.61 way 100.12 AUAIRU U‘%mmmmLsﬁ’u%’uﬁ’]ﬁqmmmmmuﬁmﬁ(LOD) g

al

A1 0.13 lulasnsusefiadans wazUSunuernududuigaiaiusadnsngild (LOQ) fidn 0.39 lulasniu

Fllaaans PINANITNAFDUMAINNIUNTIANTRNMUAYBS ICH guideline™”

Joagu
mMeenzaunmrewinsustisysmalaglasninnafielnvesvaaussousgeiianuiided
annsalfiflefigaiondnuaiisusilsyssnaleisimnzanlunseuuaanmsiisuedifidndseneu
vosayulnsduu 7 vin uasnufievesayulnsusazvdaluiifusuig 18 fia feddudufons 6-
gingerol waaddlfiduansusaunmuerindu warldannzmsvaassiivnzaudmiunsmyTunaans 6-
gingerol Tud$ueilsyssmdamuTinaldvintu 86,38 fiadnsuesidusivamsayulnsiiu uenani

ling1aeuisinee nudTisnlalanugnesalasiiieansegs danuiidelie dwunsathluussyndld

Tunsmvauaanmayulnslvefddawusznauluisuduldd wasihluusudsliannznismeasad
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M13199 1 szuulasanlnsnilddmiumsliasgiiuetlsyssie

’J’gmﬂmﬁ Aoawil VDSpher® PUR 100 C18-SE, 4.6x250 fadiuns, 5 lulasiums

'S'Qmﬂmﬁauﬁ A: 2% acetic acid in water

B: acetonitrile

A5 WUULNSLABY (gradient)
A (W) Sovazueg A Sovazued B

0 100 0

20 40 60

40 20 80

50 0 100

60 0 100
ansnslva 1 fiadans / un
Y3UIASNI52AENS 20 lalasdns

ANE1AaNIUNISIA UV 280 wluiing

A151971 2 wansiiafidudiuuszneuvesayulnsusasialusisueWsyssavs 18 fin

aayulns Retention time (peak no.)

Twune 5.73(1), 7.19(2), 13.26(7) waz 16.95(8)
winlng 30.47(13), 31.81(15) waz 33.91(16)
ad 12.35(5)

ey TUV 12.11(4) wag 18.53(9)

U3 23.83(10) Uag 31.31(14)

ho) ]
[l
DD

24.50(11), 27.80(12), 35.96(17) way 55.55(18)
PRI 10.98(3)
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Parameters Results

Linearity y = 67094x — 13657

Correlation coefficient, r? 0.9994

Intraday precision (%RSD) 1.21

Interday precision (%RSD) 1.45

Limit of detection (ug/ml) 0.13

Limit of quantitation (ug/ml) 0.39

A5197 4 wansesidudnisunduvesansunsgiufinnududu 3 seiv

spiked sample %Recovery %RSD LNEU9IN1S8RNSU
Low level (80%) 101.84 0.58
Medium level (100%) 99.61 0.94 98-102%
High level (120%) 100.12 0.93
300 300
250 -250
6-gingerol
200 -200
o
< 1509 -150
E
1007 100
50 50
0-—M - o
0 5I ‘1|o - 1I5I Hzlo‘ ‘2|5 ‘ alo ‘ 3|5‘ ‘4|ol‘ 4|5 - slo‘ 5|5 ‘eo
Minutes

A 1 1ATUIALNTUYDIATUINTFIU 6-gingerol 23.40 pg/ml
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y = 67094x — 13657
r? = 0.9994
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