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n13¥1U3nas Imperatorin
Tusane AL 830 Ultra Performance Liquid
Chromatography (UPLC)
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unAnga Imperatorin NgnEmeEinmw wu dusandedy swilsen venswasnidan FIUNTNENNYDY
wnanEan uau L‘ﬂumiaanqwéﬁﬁmwfiﬁwﬂuwamqN (Aegle marmelos (L.) Corréa 1d Rutaceae) &4
Whuanulwsifimslilsslamiamsnuesnansasiguamn wddalaifizmamuauaummwanulwsziiod msdnmnil
Fafifaquszasd o WanisitazUsunar imperatorin lunawuzqueae3s Ultra Performance Liquid
Chromatography (UPLC) %Qﬂ?&ﬂiﬂﬁ?ﬂagaLﬂi’]z%ﬂ@%’é’ﬂﬁl M3aNaIaglaens reflux WaNsay 1 N3N
1 hexane U315 50 §9d305 Wunm 30 Wl nseuazihasafafldinszmewis Nniuazansnduazlsu
U530568 methanol auAsU 25 fadans 1hasazaamati 3 iasans ienziasaias UPLC lagld BEH
C18, 2.1 x 50 §aawun3, 1.7 WlAsWAT wazld 60% methanol (i mobile phase 8a51M35Wa 0.5 Nadans/wnd
a1930d8 PDA fienwemaay 302 wnluwas managauanwlglazeds wuh calibration curve fiananily
HUASI LU NANNLNTY 0.0402-0.2414 Taan5u/Nadans Na coefficient (R?) AU 0.999896 @ %recovery
aglu29 99.43-103.009% @ HORRAT lafiu 0.60-0.88 i LOD waz LOQ (AU 0.0026 Uz 0.0086 Aadnsu/
fiaaans musau Faudaliifiuh Swnsinwenniuiieanuoenzas sansoh lWFinessiensivine
imperatorin lunanzgy wazanansahlugmsmmuamnasiusinumsaanlunanzguaaly
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Quantitative Analysis of Imperatorin in Bael Fruit by UPLC Duangpen Pattamadilok et al.

N

QN (Aegle marmelos (L.) Corréa 296 Rutaceae) ﬁ%amﬂ'mu l6éwn Bael Fruit Tree, Bengal
Quince uaz Bilak #aviasdu laud nziiumios auae gu (Uaonil) welued (lws) uetlu (wile) wzla
(uaidasaaw)® Wulidunaalu ge 10-15 wes Aamudimnuuvay TudssnaunuusuunUmed 5ind 3 ludes
s/lidesUs eanaanfiudanszanvain  vidadludenszas aanauysaliwa nduldsuaznduaani 4-5 ndy
don finduvan nasne] 30-50 1 gnhnauaen adaionmawEe nsinanded Wisntuusnmnuas
uia wWasnduludeujuuazani ssnldeuihudaiionagn wianssduuu fdwunn gnimandzinen
UENEHEL T sudauuaiie duden dube futimananieesald Sivunalunszwzamns
Aanenautiiaiday dudamiu anszauihmaluden anluiy Fudamsifie lipid peroxidation (Hudu®
maunngiutulnelduanzguuiuadalaign daudauwds dhuue g sefulssmuudvauds uiioe
wAlsANsEMzeN5 Ehadau W3NS uAsIgimMs duengay amas waungnnulvtdaanuen
funsgniuthamaues ifumszneas udaulunszmeh udynidan dadess weiimsldwauzguluide
“OIUAANNTIU” UAFNNTIUUNGS N Fuana q udlading

IS WAGHELH

imperatorin ¥138 marmelosin (mwﬁ' 2) Huas Lﬂﬁﬁwﬂuwamg}u Lﬂuﬂ'l’iﬂﬁju furanocoumarin
ﬁQmauﬂ’ﬁmmsaazmal@“lmfﬁauLwilu'azamimfwLﬁu ara1alely chloroform, benzene, alcohol,
ether uaz petroleum ether &3 imperatorin HgNaNINTINMWVAINUAE HU GIuDDNTLATU®
druilasan® senavaanidan® dumaimeznguraaniadan® duin® dudimsusdeaadahisand
HIV® uazduda Cytochrome P450® {lugy asfsznaumataiiniingu ﬁwﬂuwam@u 12 luvangetin,
aurapten, psoralen, marmelide L8z tannin Whugu®

NIMINUMUNBNUM I WU FnsnumsdneiFienzidadnaeasssaanlunanzgu
wanedd loun msmuSinawnuiiusiy (35 Folin-Denis)” msmusinailuaasin (35 Folin-Ciocalteu)™
msmBnaanhussdsin (55 Aluminium chloride colorimetry)® Fsgruuaiilumsmusanaludnuas
revUSInanguasaAey shumsmuSinaa i daae 9 luwanzgu laun M3mUSana imperatorin
o35 gNMR (quantitative nuclear magnetic resonance)"” wanani galmImuANAMMNGILTS
chromatographic fingerprint leéun HPLC fingerprint profile 8z HPTLC fingerprint profile 284
lunzgqu malasans aegeline Wuasdagylulunzguuasldiiundadneieduems
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M3NUSIN Imperatorin TunanzgueeI5 UPLC NN Unudan wazane
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2 2 Tased1ameAiizee imperatorin

\ila991n imperatorin (umsaiiinulunauzquuasiignimeimwuanvas msdnmide
f:ﬁ%’mqﬂisawﬂ,ﬁaﬁwuﬁ%ﬁmeﬁﬂ%mm imperatorin Iuwauzguﬁaﬂiﬁ Ultra Performance Liquid
Chromatography (UPLC) Tldisinnsvitlinagndas uiueh 510151 wosiifadiold wannmsdnmise
il sansmh lldslezilumsmuauaamwingiu aaasaumsideuasiannd3uaniifnonsguiudu
Usznaudalilusmnae

180
1. adNHANTON

FIWTINMDENRANEAN NUIY 29 pe Tudrdauiigueu 2554 Bunwey 2556 Uukadn
VNUASIBTINGR I 3 BN wasnawisInHueayulns N 26 drvgn waaahnanlvazea
sy fbiuds nnthinavlugeudouiigamail 50 esewaidea wu 3 fu thanuadiues
uwsnues 180 udndvlumaumdnilaain dunawinhinaulugausauiianmgi so asrnuwaided iunm

1 a9 talaanazy warhanuadlues uusetwas 180 wanfulumaumanileaiin

2. @19 NINIPIY
o £ . . .
imperatorin (marmelosin) @NU3E§ND = 98% (Sigma-Aldrich, India)

3. myazany
hexane (AR grade), methanol (HPLC grade), ‘13”1 (Deionized water)

4. \@3asiia
Acquity™ Ultra Performance Liquid Chromatography —PDA detector (Waters®, USA)
Mettler Toledo Analytical Balance
Eyela NE-1 Rotary Evaporator
Retsch AS200 Basic Sieves
Water bath
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Quantitative Analysis of Imperatorin in Bael Fruit by UPLC Duangpen Pattamadilok et al.

[

5. JagInenemans
Acquity™ UPLC column BEH C18, 2.1 x 50 #adaius, 1.7 Wla5ues, PVDF membrane
filter 0.2 lulA51u05, Membrane filter 0.45 lulasiums, Nylon filter syringe 0.2 lulA5iuaAT,

ASEAINTDY LUDS 4 LLASIATDALAT

A5M3
1. MINAUITIANHUTINY imperatorin Tunanzan
1.1 Mstdantinzaimmazalglunsann

afiadagaranzgy 1wt 1 03N e hexane uaz methanol U3iNas 50 fadans deis
reflux {funan 1 57T 1589 1Ha1581 0 hexane lUszauis udrarmenduuazU5uUsnases methanol
quAsy 25 9aans lagld volumetric flask suansana methanol ThhlUszmeaiiaant3anes ant
USulsanasnauauasu 25 daaans lagld volumetric flask ugnhadasziaiseiss UPLC e
wWisuiisuanuaansalumsanaans imperatorin NNHANONYBIGINBzANBUGALHTR

1.2 M3ANEITzazANBINEaN lUNITEN e
£ v %’ L [ Vv aa < = v
ANAKANTANUIT 1NN 1 N5N 618 hexane lagds reflux (UuIaN 30 waz 60 1T NT89 U
hasazaanle lUssmeanra ntuazaanautazlsulSanaseis methanol 3uAsU 25 Haaans laaly
volumetric flask 1asazanamIae e lIiwzvialrsasas UPLC watlSautiiaunarasnanlg lums

aNAa13 imperatorin

1.3 ANNeNAIUIUNIAIINIAGIT imperatorin
19M39anauUKsd UV 283 imperatorin tWaQANNENIAUNEBUALENINTOAANFULEGIHD
(\max) uazitansvasazagiiagnnanzgulosld PDA tWaldanauenadudmiuniniaie

imperatorin Tagdldnunsiia co-elute

1.4 Sgmansiikazigmanaeui
Spmeasil Wisudisunasasaedniaiiaia g AuandefuluGesiioaymameluasdng
(BEH C18, BEH C8 wa BEH phenyl) anuegniaaany (50 waz 100 aduns) TagRansanidonmeanil
PNNEME peak o4 imperatorin (peak shape uaz peak symmetry) uaz retention time
Spmaaaeuii dnwmafiauazdasiuzesigmaniauil Tagfiasanain peak shape uaw
retention time 2839 imperatorin ANNENITO IUNTUEN impurity 370 peak 284 imperatorin Tussazane
MIBENNANZN wazANNGUIBITTUULATIN NN

1.5 391A92HUSINUE5 imperatorin

lagasisnnwamsdnuluda 1.1-1.4

2. manadauanlilazadidienzinaad
nasauaulglazedizienziusinm imperatorin luranzguiinannzumuuunUidmmasau
ANNGNABNBNITIANziMaAillagiaslfuimsden naudnenmansmsunng nsznsnans gy’
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a . a = a
M3NUSIN Imperatorin TunanzgueeI5 UPLC NN Unudan wazane

2.1 anaidudunse (Linearity) wazd1an153ta5ey (Range)
SassaraeasNAIFIL imperatorin 7 6 TEHUAMNENTY GIUR 0.0402-0.2414 FaAN3H/
95805 MNBNTUAT 3 71 uATIAIEWN 3 RS9 eBLA3as UPLC e peak area WazAMMLausiy
NFIINLDYFTITNINIFIU imperatorin luase calibration curve @nw Linearity TaaWasanan
coefficient (R?) uazganudusufivhmsnasay (Range)
2.2 ANNUNY (Accuracy) UaTANNTI B (Precision)
WNENTNINTIU (spike) ﬁmmtﬁ'uﬁ'usxé’whq 9 Tuzeamsldau 3 seau agly sample blank
Ua2ILA1eY sample blank (unspiked) I 6 2 uazAeE spiked sample 520U 3 2 UGz
duplicate ﬁl’lﬂ‘l?uﬁ'lu?mﬂ"l 9%recovery, %RSD ez HORRAT

(C,-C,) x 100
C

9%recovery =
3

=1 v vV .
, @D ANULTNTUYDIFS LY spiked sample
C, A8 anundupaeslu sample blank
fa anuENTuYesEsIeNaely (analyte)

2.3 AANNAVBINITN5IANY (Limit of detection, LOD)
LOD ﬁwmmmnﬁg@GTWUaqmwxlmmgmﬁm%au‘[ﬂﬂ% sample blank taasannanasgu
Toel% spiked sample blank 7 6 STAUANNIANAUADIENTNINTFIU 52OUE 3 2 Nt ae sy
NNIFIUYDN y-intercept (Sy/x) tazmuiua) LOD Tog LOD #a ﬂ’.)’ml,“flluﬁluﬁ response NU y-intercept

+ 3 Sy/x

2.4 AANNAVBINIINBIUINIM (limit of quantitation, LOQ)
LOQ mwales LOQ Jawinnu 10 e Sy/x

2.5 AN (Specificity)

310512% method blank leganauazI@NRmaISNNMUY TFaNSOENIMNG e LR
~ dl o PRy
taaadauassumMuiNNNmsteivsagUnsalinly

3. MIIAEHUSH imperatorin Tushadeuanzn

AeNevUIIna imperatorin Tuwansgu My 29 dr1ae19 areIsnwanzuluds 1.5

We

1. MINAUITIANUTINY imperatorin Tumanzan
1.1 sHianasmazaralunsann

HamMsAnWU Wathasazanailannmssnauansguels hexane uaz methanol 3ta51zH
meLa3ae UPLC wul wuilansiwues peak 815 imperatorin 91 retention time 1.3 ¥ @0 laiuanananu
(MWH 3) uaasazanemagnaileaInmsanaae methanol AiiFuasansaraamatadunNMsanane
hexane wasgawumsnnaznauiianifislingumgd 25 svewaded melunaliniu e 7alae saduasnau
4 . 4 ¥ 2avy
naenuliameiianenal3inadu
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Quantitative Analysis of Imperatorin in Bael Fruit by UPLC

Duangpen Pattamadilok et al.
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GO0 020 040 050 QB0 A0 120 140 180 180 200 23 240
Wiranas
———  Hexane-Ext; Date Acquired 362013 4:59.05 PMICT
-------- Hexane-Ext; Date Acquired 36/2013 5:03:52 PMICT
——— MeOH-Ex; Date Acquwed 36/2013 52327 PMICT
—— MeOHEx; Date Acquwed 362013 52815 PM ICT
1.00 =
b 1
| {|
o ( | | E
) [ | & _g 8
0 , E B £
[\l 2 £ 3
i 1 z 3£ & =
II b -)_--'L'\-\.-_T_ S R e e e ~ _i---_rr'::_:n——-?._. = et
B o L ::t_—j._n . = =
g '_I"I | TG, R L TR, '|"'|"'|'_' | |'-'|'"".;‘;'__
0.00 02 040 0E0 0a0 100 120 140 160 180 2.00 N 240
TS

NNN 3 WaMIIN® imperatorin (marmelosin) Tuwauxguﬁaﬂ hexane wag methanol

aaru Tumsweunisinnzvusaina imperatorin Tuwanzgy Fudanld hexane Wudivhazans

duniglumsanaaadranzgy

1.2 szaznanwazaNlunsana

PR v W ' 2 v Y aa a @ o
a’]iagajﬂﬂlﬂﬂjﬂﬂ']Sﬂﬂﬂmjaﬂ’]ﬂwaﬂg(ﬂﬂ ‘Zf\jﬂﬂﬂﬂ'lﬂ')ﬁlgﬂﬂ')ﬂu‘[ﬂﬂﬂ']i reflux NU hexane

wAszaznMNIFlUMSINALANGNNY WBININIPTLHaIenIas UPLC wuh wudnlensiwaae peak a5

. . ‘5' . . P g QJ vV o ' J e lﬂ'
imperatorin Y retention time 1.0 YN NANNMTFNAMIYTLHLLIN 30 LS 60 UIN umlmmnmmu (M 4)
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MIMUTII Imperatorin TunaNzaNMEIT UPLC iy tnudan uazane

(.04

Al

0.0

4 [} !
0.0H = e T = - — -
.

0.0

Al

0.0

0.0 AN iy R o, - P —

:
| 2

0.0 |

Al

- 1
=y I""'\—F'll-\“"'-_-" T o _,r"'\-u' ! e

.00+ = —— - ; S e —

0.0&

0,04

WarmiEosee

AU

0.03
) [

5 [}
I:Im- _-Jllﬁ._l'll-“'\__,ﬁ\_ e .—-“'H""': I"\.__.l"-\.__ —
0.0 : IDIW. ; .III:!I:I. : .I:I:E\III. I .EI:III I '-IIJ:III I'IIEIII I .1192. I I1 :i'II : 113:: : .EEHII. I ?21:!' : .2.4'3.
MnLies
Hesane-Exd (60 min), Date Acquired 2222013 111541 AM KCT
Hexane-Ext (60 min); Date Acquired 202202013 112030 AM KT
Hexane-Exd (30 min);, Date Acquired 202272013 1125 20 AM KT
Hexane-Ex (30 min); Date Acquired 22272013 11:30:08 AM KT

iR icasiesifiit : LR

NS

'5 Haxane-Ext {60 min) | 1297 1038 141610.52 5387963
é&?-.féﬁ&n_n;ﬁ_fﬁ{ C 1007 13767907 | 5332192
Hoxane-Ext {30 min) | 1307 - 1006 | 14478661 | 5602546

| Hexane-Ext(30 mn) | 1312 1007 | 14708225 | 5649411

M 4 wazaeszazNFlunsana imperatorin (marmelosin) MNFIDENNANZGN
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Quantitative Analysis of Imperatorin in Bael Fruit by UPLC Duangpen Pattamadilok et al.

o & v aca < a . . = -~ v < @ o
garu lumswannIsieseivsinm imperatorin lunanzguiadanly hexane udimazaely

msanauazldnamlumsanatiies 30 W9

1.3 ANXNEMAIUUNTATINIG imperatorin
NANIANHINMTQANAUUEN UV 289 imperatorin WU Amax 284d1304na1 Aanu
a d a P o ' 5 <
218.8, 248.6 WAz 302.5 WWMNT (MW 5) wasiiadAeanITacaIampENNaNzONMaLAad UPLC
Toe'ld PDA (1 detector enuemMAdY 302 TUNAS IINUMSHA co-elute 20IF15AU (MWD 6)

12184 2486 Marmelosin
1 ¥ " &
1 , ; __.--" -\
2 i = T, 3025
- -5 e ===
FI0 00 2400 JE0 00 28000 FO0 O m 30 00 36000 331 m 400 00
Witery ederegih
2N 5 UV spectrum 284 imperatorin (marmelosin)
1 I!'D_
O.BH s
4 o
3 . £ 3 8
LB = o
= ] £ f: ® E @
O B ] E =
.40 ] E ] = A
1 E = = P
] A B L T L Y
] e -
1 _'."'.-\. ._— -' e S R ._.I:_'....'Enz.—-_._....._.__ R
] e i R S o E z
L e e e T e e e e e e L e e i e R L R
000 A 04 0 al 11 A 150 1 180 240 12 240 280 2 A4H)
Minubes,

anh 6 UPLC fingerprint 2898130808608 NHaNEQN

v & v ada < a . . = P o =4
MNUU 1un15wwunmmswswﬂ5mm imperatorin 1HN6N$QN NADNATINIANMIQAND UL uv

Nenueedu 302 Wlues UM

1.4 Spmaasiuasigmaiaiaui

’S’g]ﬂ'lﬂﬂﬂ’ﬁ' nNsA@n®) UPLC chromatographic fingerprint 28961580 hexane
NNHANEANULANTINTAGE PDA fienaemaay 302 iluwas Togld 70 % methanol uSgmeandaud
wuh el UPLC column %iie BEH C1s, 2.1 x 50 fiaatuns, 1.7 lulasiaes wuih UPLC chromatogram
‘f’ﬂeﬂﬁ' peak 284 imperatorin ‘7; retention time 0.6 117 %ﬁﬁtmﬂﬁnﬂ impurity 5uasiw8’mw ﬁlﬁﬁgu
3adan UPLC column #ifindananswiuisiiaszviusina imperatorin AWanna

Famawedauil Waliuasuesdlsznaurasigmaeaauiiu 55 % uas 60 % methanol
WU retention time 284819 imperatorin Lﬂsﬂulﬂu 1.4 U8 1.2 Wi ;uaau LLazLﬁas["ff’ 60 % methanol
duigmaindeuiiasle peak shape 289 imperatorin fidau udilald 55 % methanol AMNGUYBA
52Uy UPLC asgeiiu Svasrnlmgmsldnuues UPLC column duas
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a . a = a
M3NUSIN Imperatorin TunanzgueeI5 UPLC NN Unudan wazane

gany lumsiauisiensvusina imperatorin lunanzgualziaias UPLC Faidan
14 Acquity™ BEH C18, 2.1 x 50 faawes, 1.7 Wlasiuas uaz 60% methanol (Wuigmeindaud
751999078 PDA fi0010808% 302 W luuns

1.5 3531@512%US3 ™ imperatorin slumam:gm
MILOIBNEIIALAIYADEN
aNarINZaN 1N 1 nSN M8 hexane U303 50 §98305 loeA3 reflux Wunm 30 Wil

ATA9UAZINESINAN LA M T MINTUazAIENdULazUSUUSNIN5AI8 methanol IUATU 25 NAFANT

NILHIINAIIAZAILNIAIFIU imperatorin
74 imperatorin 11N 20 #8dn5u araneuarUSuUSINAIAIE methanol AUATU 100 JaAAAT
28 volumetric flask MNUUEDININLG 6 FTLAUANNWNIY AD 0.04, 0.08, 0.12, 0.16, 0.20 AL 0.24

NadnIN/Nadans

annzaasszuulasynnnsil

igmﬂmﬁ Acquity™ UPLC BEH C18, 2.1 x 50 Hadtuas, 1.7 wlaswes
auuniinaaNl ambient

Spmanaaud 60 % methanol

80IMS5 l%a 0.5 Naaans/ui

MINTIVINET PDA #ianagnnay 302 winlumas

Usunesmsile 3 lulasans

1a# retention time 289 imperatorin (NN 1.2 ¥

v acta I'd
2. mMInadauanyltlanaiifiesey
2.1 anathudunse (Linearity) wazd1an153tas51y (Range)
A0TTLNBAITNINIFIU imperatorin 9 6 TLAUANNIANTU AIUG 0.0402-0.2414 FaANTN/
a aa vV v %’ = '3 %’ g v Aﬂ' o l vV v
F99805 ANUWNIUSE 3 T WaLIATILHE 3 A9 MeLr3ad UPLC 1@ peak area WazANiNg Uy
§130a18d1581N55IU imperatorin &5 calibration curve HaMsANE (MWH 7-8)

WA 7 Chromatogram YN TALNYFITNINIFIU imperatorin
TuzeMN N NTY 0.0402-0.2414 HAANTN/NaDANT
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Quantitative Analysis of Imperatorin in Bael Fruit by UPLC Duangpen Pattamadilok et al.

Catbratian Prot
{
vy
!
1cunf] : u
1wt s
i
1004 i
1
’ i
3 om ]
1 -
lwél H 4]
s -
{
i1
I
1
i
1
£y
B e et e e e e Y e ¢
LL ] R nis o= aam on L e o L] 128 [LFed L]
Corpareston

Mymwions: Fi Tyge Unedy (151 Orgler: EQUICN 7 = 1 200007 X+ 100e=-004; R'Z 0563690

7MW 8 Calibration curve ¥838138:aN8E13NINTZIU imperatorin
TugeN N NTY 0.0402-0.2414 NAANTN/NDANS

NNMWN 7-8 WU calibration curve 289815810557 imperatorin Hanwaeiudunse Tuds

Y v a a o a aa IS . 2 " @
ANNLYNYU 0.0402-0.2414 NIINTN/NIVINT Taadian coefficient (R”) tvNNU 0.999896

2.2 AINUNY (Accuracy) wazanutiiay (Precision)
Walinasnespiunenuuguszaua 9 Tugemslanu s sau aslu sample blank a5z
sample blank U 6 7 UAILATILY spiked sample 5:AUAE 3 & UARETIN duplicate HAMSAN

(M5199 1)

MTNN 1 HEMIANHIANNUNULBLANNLNEN

Standard addition %Spiked %Recovery NN SEBNSU
. HORRAT**
level target Individual Average U %recovery*
Low level 104.8272
50 101.7207 103.00 0.60 95-105%
102.4670
100.1012
Medium level 100 96.8887 99.43 0.88 95-105%
101.2907
103.1674
High level 150 99.1816 101.06 0.76 95-105%
100.8324

* e AOAC Peer-verified methods program on policies and procedures, Arlington, VA, USA (1998)

 MsgaNsUANNNE Useiliuann HORRAT (< 2)
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M3NUSIN Imperatorin TunanzgueeI5 UPLC

Mgy Unudan uwazaoe

2.3 AANNAVBINIINIANY (Limit of detection, LOD)

WU LOD #ANU 0.0026 NaansH/Nadans

2.4 AANAVBINIINBIUTIAY (limit of quantitation, LOQ)

LOQ 1nMsauIse HANU 0.0086 Haansu/Nadans

2.5 ANNNILNE (Specificity)

NAN3ILATILH method blank laiwuanssuniu peak 284 imperatorin

3. MAIANHUTINY imperatorin lumagauanzaa

HaM AU imperatorin Tumanzgn MY 29 @198 WU U3ios imperatorin

fieaglugi 0.04-0.5 % lagumiin limwdereUsana imperatorin AU 0.20 % Taguvtn Andeaun

NOIFIU AU 0.09 (MTNN 2 UBZMWN 9)

M7 2 KM IIATIWUIINM imperatorin TunanzgueIeis UPLC

1U310¢ imperatorin

1U3310¢ imperatorin

o] _ ot Y,
(% laaiwiin) (% laaihwiin)
1 0.24 16 0.07
2 0.24 17 0.14
3 0.50 18 0.18
4 0.04 19 0.28
5 0.19 20 0.13
6 0.17 21 0.27
7 0.29 22 0.09
8 0.13 23 0.16
9 0.25 24 0.37
10 0.13 25 0.32
11 0.10 26 0.24
12 0.16 27 0.18
13 0.12 28 0.25
14 0.10 29 0.26
15 0.23 b 0.20
SD 0.09
= | FE Y
o sl sl : 2w R e
\ / R o o g b A
\ . A
¥ ! T 1 m i i ! i
o el

c; 2 . .
M 9 USuna imperatorin lunanzgu
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Quantitative Analysis of Imperatorin in
Bael fruit by Ultra Performance Liquid
Chromatography (UPLC)

Duangpen Pattamadilok Apirak Sakpetch Peradhama Thiemthieprat
Sirikarn Thanaariyaroj Sakwichai Ontong and Nuchattra Chansuvanich
Medicinal Plant Research Institute, Department of Medical Sciences, Tiwanond Road,

Nonthaburi 11000, Thailand.

ABSTRACT Imperatorin is an active principle for anti-oxidation, anti-tumor, vasodilation,
anti-platelet aggregation in Bael fruit (Aegle marmelos (L.) Corréa, Family Rutaceae). Although this
plant is widely used in traditional medicine and health products, there is no quality control method
for it. The objective of this study is to develop an analytical method for determination of imperatorin
content in Bael fruit using UPLC. Sample preparation was prepared by refluxing 1 g of powdered drug
in 50 ml of hexane for 30 min, filtering and evaporating until dryness. The residue was redissolved and
adjusted with methanol to 25 ml. A 3 pl-portion of sample solution was injected to UPLC system.
The analysis was performed using BEH C18, 2.1x50 mm, 1.7 im column and 60% methanol as the mobile
phase at flow rate of 0.7 ml/min, and detected with PDA at wavelength 302 nm. This method was
validated. Linearity was established for imperatorin concentration range of 0.0402-0.2414 mg/ml with a
coefficient of determination (R*) 0.999896. %Recovery was in the range of 99.43-103.00%. HORRAT was
in the range of 0.60-0.88. LOD and LOQ were equal to 0.0026 and 0.0086 mg/ml, respectively. It was
shown that this developed method was suitable and could be used to analyze the content of imperatorin

in Bael fruit. The appropriate specification of imperatorin content in Beal fruit could be established.
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