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Abstract

The objective of this study is to develop the qualitative and quantitative analytical method of ginger rhizome
by monitoring the pungent ingredients including gingerols and shogaols by using Ultra Performance Liquid Chro-
matographic (UPLC) technique. For qualitative analysis of ginger, 300 mg of powdered ginger was macerated in
20.0 ml of methanol for 24 h. Supernatant solution was pipetted and filtered through the nylon syringe filter. 3 ul of
sample solution was injected into the chromatographic system consisting of Acquity ™ BEH C18 2.1x50 mm, 1.7
um column and 40-65% of acetonitrile solution in water as mobile phase. Gradient elution was performed. Flow
rate was set at 0.6 ml/min. Chamber temperature of sample chamber and column were 35 and 40°C, respectively.
Detection was performed at the UV wavelength of 226 nm. 6 active compounds including 6-gingerol, 8-gingerol,
10-gingerol, 6-shogaol, 8-shogaol and 10-shogaol were detected at the retention times at 1.71, 2.39, 2.77, 2.45,
2.91 and 3.65 min, respectively. This system could be also used for determination of 6-gingerol content. The vali-
dation result of the developed method exhibited the linearity of calibration curve of 6-gingerol was in the range
of 0.0474-0.2758 mg/ml with coefficient of determination (R*) 0.9998. Accuracy and precision were in the range
of 100.68-101.19% and 0.43-0.51%, respectively. Limit of detection and limit of quantitation were 0.0038 and
0.0127 mg/ml, respectively. When 8 samples of ginger were analysed, the content of 6-gingerol was obtained in
the range of 0.50-1.49% w/w.
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AUATL 100.0 HadaNS VLG?T stock standard solu-
tion Nahandonslaeitla stock standard
solution Y5395 1, 2, 3, 4, 5 Lae 6 HadaenT &
adluaaniidsulsnes wattsutSanesaae
methanol AUAIU 10.0 HadaHT

szuylassnlnnsw

$laenTf 1

2.2 ManasauaMN I Levas3IT A

2.2.1 9 (range) LA NNTMFUATI
(linearity)

Lﬁaﬁ@waﬁagmammyu 6-gingerol 7136
Psdduehs 0 ensdiduay 3 9 uazvims
AeTEian 3 axe eUARTINGITY WU N
21619914 (calibration curve) daNsduiauess
luga9 0.0474-0.2758 RadnSusiafiadaes dheen

coefficient of determination (R?) wihfiy 0.9998
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3.0 : : : : : : : :
6-Gingerol
25 ~ | A6-Shogaol | ; | |
: : : : : pooTTTTE 8-Gingerol
\ 7/ \ ! : : : :
20 - i \ E i E i i ........... 10-Gingerol
~~\10- S‘\dlngaol ~ — "~ 6-Shogaol
15 4,7 \\ V= = sshogaol
\ _ ) — = 10-Shogaol
10 v - 5'5'\°$\5‘°L : : : : . .
e Ny | | | | |
“.gGingeroly \ 1 s | | | |
05 1. 10 Glngerbl EANTE R Ve E
I
0.0 . . .
210 226 242 258 274 290 306 322 338
Wavelength (nm)
awh 8 UV spectrum maamimjm gingerols 8¢ shogaols
o A Calibration curve of 6-gingerol
AN 9 B 207
| A <
2.2.2 @NHLAW (accuracy) LAEANNLNEN 15 //’
(precision) g /
) é 10
LANFITNINTFIU 6-gingerol NYeAuaNN & P
L7 ' ° | [y A el /‘
KIHNAUGS €] A1 3 Fa5EFUMT 1w adlu ’ o v=575305202x - 379286
R2 = 0.9998
sample blank (19584 spiked sample) 1N 00 ‘ ‘ ‘ !

Ynmsdenehanedsinawnan Tagdey
sample blank (unspiked sample) LAy spiked
sample ¥NMFIOTENA 6 ) WA Y%re-
covery Lag %RSD FASIPNTINN 2 TeTekT
FIRALTIUsAYTE
2.2.3 OINAVDINITATIAND (limit of
detection; LOD) La@aaaaaInmsmuSans
(limit of quantitation; LOQ)
NNNINANATTIU SR EEaDTIYD

MIATIANLLALD AN AVRINITINUITHN U I@H

0.00 0.10 0.20

Concentration (mg/ml)

0.30 0.40

MWA 9 AOIPIUVNET 6-gingerol

fwImaINe 3S,, wag 108, I¢iwiniu 0.0038
LeY 0.0127 NaaNITNFaNaRaeT NNE1AL
a 6 . ‘l a
2.3 M5AF1LULINES 6-gingerol L9
LWDYIINITILAIILREIDE19T3 91U 8
o \ Y anA o X ~ 6 o |
faehd e ATTINaINTL laeAnTeichatiay

2 ]
2 1 WAMTAATIEAGIENTIN 3
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A151971 2 HANITNAFEUAIHLNBLALAINNNEI289353AT12HUSNIMENT 6-gingerol THAINWRWIZ

spiked sample %recovery %RSD LNUTINISYaNIY’
low level (70% target) 100.68 0.43
medium level (100% target) 101.19 0.51 95-105%
high level (150% target) 100.88 0.45
A1519% 3 HANTIATIERUSHNENS 6-gingerol hd4
USuauans 6-gingerol Tuds
Aaad19f ($emazlnaimin) %RPD
1 2 Anade
1 0.71 0.72 0.71 1.58
2 0.71 0.72 0.71 1.08
3 0.69 0.69 0.69 0.27
4 0.50 0.50 0.50 0.25
9 0.86 0.88 0.86 1.60
6 0.57 0.58 0.58 0.30
7 0.79 0.81 0.80 2.72
8 1.49 1.48 1.49 0.51
Aade 0.79
sd 0.29

“81989m1% The AOAC manual for the peer verified methods program (1993)

Y
anUsgna
ATeilEnene A ianInToaTa
~ Mo o A a !
ORIV aTIgmnnLazIEILT N
A L G aa o 6 a
fa aunsn M duisasraenansaimaaiiens
29 snansouen Hfiuisansnan gingerols Lay
shogaols T4 6 156 L6l lufAtarAtemeiUSanm
&5 6-gingerol Wil MNAaINITINUSIMENT
ﬂaq'&l gingerols k8¢ shogaols THAD o Asansn
13 a 51;/\1 2 a 1
lesvuiAenedille Wesuddioamansanasgu

FheDUNANGN I UN1T8319 calibration curve

aaanauMInaFaLaNN 1 ldeadis
SloneseurnuldldradTiienesilsnm
&7 6-gingerol TudefiNannau wuh Aa¢enan
eanumsngaa waluen wagsas Mansnihis
ﬁlﬂ%ﬂuﬂﬁmuQs\lqmwwmaﬁa@iﬂﬂﬁ
TumsénsySanaas 6-gingerol s
WU 8 F1ee1e WU USuETAINa1naen
fgeuazgege aeidlu Saemy 0.50 uag 1.49
TAutnvin aNa1Ey FIuaneedufafoy

3 Wi wanaINREInudnINYSu1uas 6-gin-
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gerol Wy 6-shogaol TWeiaeedanany Aadu
Soamsulnemanvhi 11 eflanuuanenatiu
Formueans USP DSC firnviua 15 /5anas gin-
gerols Wa¢ gingerdiones iwﬁu\lsiﬁaaﬂdw
Zoray 0.8 Toenivein wavtSanos shogaols b
Audoras 0.2 Iaeniviin Geuiudnmsm 4.1 &
Farmuaaag shogaols T limit test Hnsan
ﬂ'%mmmsmq'mﬁma’nLﬁwﬁ’gm%qmww% log
UIUAITNRN gingerols ALAANININTLLE
NAWATNRTDIMIALINI LLazgmﬂéw
L‘ﬂuﬂ’l’iﬂﬁjm shogaols Iﬂﬂﬂ’ix‘u%uﬂﬁ dehy-

[10] P oA a ! .
bb G L%a@ﬁ]']ﬂﬂill']ma'ﬁﬂﬁ.]N gin-

dration
gerols e shogaols ﬂié’fmmwiazqﬁﬂizmmg
AaFNLANFNIU G NMFVAYNTDFNNUG
ﬂ’%mmmaéwﬁwh@ﬂma gnsullunisda
WanTendaamwiiaingnIsuIumInanevise
A o & R @ A o v
WA FEN AaTuFadary
gusuludssnelng Felufidaniivue
w‘%ammsﬁmmgmsmmaﬁmjm gingerols L@y
shogaols M9 61931 NaWITetansnsninly
davaalaumavilU@nmUSanmens 6-gingerol
LAEAINEN shogaols Tuiaesedwanann
X A o o < ¢
A Lwael,wamﬁmmwuﬂL‘]Jummfmmmgmmm

Ussnauanadndnyludsler

%4
Vo5l
MIAATLATINWNNYIDIRILAD Ultra

Performance Liquid Chromatography (UPLC)
A o X A ¢
NNaIAL STnaTanusINuasalssnay
maeind @ ludeis 6 #fia l@un 6-gingerol,
8-gingerol, 10-gingerol, 6-shogaol, 8-shogaol

Llag 10-shogaol 91 retention time Wiy 1.71,

2.39, 2.77, 2.45, 2.91 WA 3.65 WY AN
LAZEINITOUIATFINS1IN b M N3 LA 29
1FI509T91d TaamaBeeAiUS e

6-gingerol NAMIVAFOUANN F D035 WU

[~

NIWINNIUVDY 6-gingerol AaNsududunss
luz29 0.0474-0.2758 findnSusiofiadans el
coefficient of determination (R%) N7y 0.9998
ﬁ@hmmLLSJ%LLaxmmLﬁmmaﬁ%‘%mmzﬁaﬂu
InaNsEaNSY (%recovery oeflugars¥osar
100.68-101.19, %RSD ag/lugas¥osar 0.43-0.51)
MTAINAYBINITATIANLLALIAI N AVDINTT
i Banasfiennmld whi 0.0038 uag 0.0127
FadnSudafiaddng mNa1eU NMTIATER
\FILF 0l UG0EN9TI $1U9% 8 dhaens wud |
1U330uans 6-gingerol agﬂwﬁaﬁa&laz 0.50-1.49

Toenbwiin (%RPD agflugrs¥osar 0.30-2.72)
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