ABNIINARDILALHANITNIARDS

1.1 n19An®IAINULLE (precision)  1eNnTArALAL lTTUBESAIAWINAEINATIA solvent
extraction WALUATIEWLEN104AE HPLC
AR iR nsAnedasanuiudunse (linearity) uarANNTEIBINNTERALAL
laguess (warlladuusslalalnsuatladu) anwinuazdmsmsiliunubnamain HPLC &uiy
BT LTI LTI YIS VRPN SO - AP
AN (reflux) WanuaRiuaaz@esn 1.25 g (‘71'Lﬁuma‘mmgmm‘lﬂluﬁmm?;l,uiuﬂu
16w 19.5/10.5, 119.6/64.4 uaz 221/119 ppm wadledwlalalasuatlodu) lueniues 20 ua.
anugfl 80 °C fhuan 5 dalus thdsaiailfannsesnnidnesnfaanssaenses ulawanady
ANTATANY 25 NA. NFBIANTATANHIU PTFE syringe filter wiatinlUdmseidng HPLC Toeld
nMaznsnaaessell
Analytical column: Hyperclone ODS C18, 150 x 4.60 mm, 5 uym
Mobile phase: acetonitrile: 1% acetic acid (42:58)
Flow rate: 1.0 mL/min
Injection volume: 20 pL
Detector: photo diode array UV-VIS ﬁmmmquﬁlu 280 ulunms

. Temperature: room temperature

ANLNUENTIRINTARALAT AT TRLA A lEA AN %recovery TaAualEannaunis

wansdineansuarlinanatanalumnisei 1

Jorecovery = 472100

(g}

a e Buunalledy videlalalasumylad) ﬁ?amﬂxu“l@imnﬁaﬂtmw?nmﬁumsmmgm (ppm)
b Aa uiaualladu (viselalalasuadladu)niiassilEannsaatinandniilsiinansun AT§IN
(ppm)

war o e Wnimuansnnsguualladu iselalalasuauladu) iuiveuidussld ufetnangn

119.6 64.4 94.70 £ 3.25 83.04 £ 2.43

221 119 87.18 = 2.43 9526  2.11




1 1 v 1

AINAN9IT 1 aziiudndn %recovery I ldiuiiArag ludeanaeniuldinuuinsgiu AOAC
o o Y aa y oy = a - = o & ya e =
Wwhensaiaansfaesnnsinefuautanisesei il nuaiign 1eadeaztinuiamienng

Ufjimas na1aluntsanauazamssiiRunnualladues alusqatinawinma

1.2 mranauasATsiiuiaiua L lagues s lusIae 19w
a o ] el‘/a a ' a o ' a ' ] )
mAsedoutiflunisiansiiBunuuadlatuesalusetnainainuuassiie] laaazninng
o v a ’ a o v v v d‘
ANAANIEILINATA solvent extraction WAXALATIEIIENNA2E HPLC Ad8nNssUaunIsiLda 1.1 @9

1EeanI19IATIETAIANTI9N 2

AN919 2 BansaasziBunoal g ue s A LA aNTNAINUNAIA)

o N1 s 1Fu1tuans (ppm)
AIDEIN yRIZRIGITN
capsaicin dihydrocapsaicin

1 Wig super hot 8.AWA"E 4.8 221.88 £ 3.70 91.87 £ 3.30
2 YN Wgusitls 90 a.qlavie 44.60 T 1.14 24.48 +4.48
3 SP0O01 A.gWITCUL[F 78.68 1 1.69 34.97 +3.22
4 Waedany 167.42 + 4.29 71.04+2.44
5 WA 007 (WiGtanaw) 133.52 345 64.68 + 1.99
6 97-7127 93.12+2.46 40.20 £ 1.09
7 W super hot (ldAnYE) 177.33+1.29 64.88 * 2.02
8 WA 27-1-2-1 (Wufeangw) 22005 6.54 £3.90

wnawn Tefetereain dhidleiszylaanadsnisinens Fmansdsmaneasiifieyady 1ededieing

Flunnsusuiugwinua (oreeding) talililiide ne adliidludoydnwod vy 97_7127 Jlubiu

#5Unan1anaaas
Bunuasdrdnylunguuelrdusamuninareiuisineg 3eldun walladuuazinlalasuel
Trduanunsaninisaassilae ldiAses HPLC 1iaaaud Hyperclone ODS C18 9114 5 pm 199914

TuaaanauIs 150 x 4.60 mm wasld acetonitrile: 1% acetic acid lusms1@an 42:58 (Hhuna

v
a o

LARBUT T1N19ATIATATIAINENIIARY 280 WATHINAT AINNNTALATITINTNAAY 13 1Tia TelAFu

v 14
ANLOATIEIANNNINATINSINEAT  WudWInTTnTiANdaTinand winTuy uaswInduyiug
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=~ o ] S A o i o a 4
super hot NﬂquLNmNr\ﬂﬂﬂ‘ﬁ u'ﬂﬂ@’]ﬂuwu‘nlumi‘LW’WtﬂQﬂﬂx‘iNNﬂﬁl’ﬂﬂmuLCJWI!@QW?N‘NQ:LMulﬂ

e

a d‘/ [ dl d’, d‘d‘ ] o o -1 ] o
AMNNINTURNUG Ssuper hot wﬂqnluwuwmaﬂu NAMUINARINNY



2) wenunisanawalldduass Aaemaila microwave-assisted extraction (MAE)

L

Tnanilszasa
wWanundsnisanauwallaiuessainwinfauwmatia microwave-assisted extraction  (MAE)
=2 o ' a a o A i " d; o ad o
uasAnEnaredFaulsfalssansnineeanisans taeld factorial design IWANIIWAIUNIENITANA
[~3 d’j
99013971

ABN1TNARDY HANITNAADS LL@%%'QﬁiﬁiN'&ﬂﬂ‘iVlﬂﬂ'ﬂs‘i

nuAsel AuziidusAnmnisanauatladusadictinaiin microwave-assisted extraction

q

1
I <

(MAE) ilaaannifhumeiianazaqn a3 uazliBuruansanatnalinandinisanasieinaia
. d“' 3| aa o‘: a
solvent extraction @ UITALAN
= (% nllal 1 a [ a s a ;2 a
2.1 Anmtlaseniuasiatss@ansnmnizanauallagusssainwsnaldeinatian MAE

Tasafiazninisdne Bud Anssreuaseslulasian nanlunisans warilfunsieniues 19

a o

fiadaas s TienBued factorial design Inta1AunisaanuuLNIMAReLLLLSBNgN (RBD) was ¥
Tusunsu MINITAB14 lunisiiasizidiays emaunisuanspnuduiuiszndinaFuiaualed

v [ 1 '
wane nuiladsiaany wartladenanuariladasanetinafiiudAyNseAuauTedy 95%

a

BVBnanan (main effect) Waz@niNaN (interaction) luN1IATIZHHTIAH

a

1. anEnanan anntlasaniaarasiarasiulasian (P), 1180 (1) wazdFniAsianiues (V)

a a

2. BNBNATINABINI (2-way interaction) AniladusansznInannasraAaslulasaviv
a1 (P.1), nnasraaasadlulasianiulFuinsianiuea (P.V) uaz 1aiulFuInsianiuea (tV)
3. AVENATINAINNI (3-way interaction) a1ntadtsanszuinaniasraaaraslulasian, an

Auunsieniuea (P.t.V)

Tunsnasesfisaliiimuadisie adnmusresifadadindis dwuandlumsedh 3 toe

U

v
o Y

dumudasatinawsnuavinudeaulndiAee 0.5000 nfu lduaanlulasian wneniuea Euiasay
1 d’ o’: o o/ v o o [ d‘ 0 d‘ o Q‘
Anlum1319n 3 annduninisiululasnina 1 AN189999ATILA SR IRANNAT IUANIIIN 4 U1AY
AN LENINTBININNINBBANHILNTZATHNTEY URWFATLNITIUANTALANY 25 NA. NTAIANTATANLLNIY
5 ” 1 o =3 8% v o/ d‘ o v o 1
PTFE syringe filter fiawinliAiasnzsidian HPLC lhnanimmaaaadani s 4 uaztindiayasananalyl
Tzl agdlidnladeniinasenisadntunuualaguesfagraladr Ay laun Adsseciazes

lalasan, 1an, Funaseniueauazann interaction plot (lduanalun) wudnasasansendng

'
o G o

fdsraaesedlulasnfunaning 39 o A8 400 W antansnasetiuruaeswadlodu

fanalEuannanfinngs 800 W luniuesidaaiu AnNa3 800 W 1FumsieniueaziianinasaiFun

gasuptlgduiianalaunnniiNAnae 400 W wslilanasainsaw interaction szuinanannutzunmg

BB AviiudnAudureaduns e ldinain1sans 3 waz 10 WM LHUANFAAN MNIEAINGD

a

Lidrazldarnisanaly 3 w9e 10 uai WBuiaseniuaanliasianinaseFurnvewnad ot



v

dl o [ o d‘ U v o/ 1 1 o o d‘ [ % o o/
fatals sty anfindiaunastlfidnadusiuseudnaindamsaasaslulason g, uazina
d‘ o a ] o o © o d‘ o 1 o/
aaarsadluinsnniuBuiaseniues duansenuatnaltednany wanehidadasonsendnananiu
Huneseniues inansznuseBunnuadladuiadalfetadidtdifoy
nsaassiananaatniasasanseiunnlalalasuallaiunadalainn ldlunnuesmaaiy
fulunsdlaewadladu JsarunsnastlFidnladusanszuninaindarearaslulasaniung, Aid
gaamadlulasntuBuiaseniues waznanfuiBunasieniuea LillnansenuseiBuinslalalas

walledunanaliaetinaiiitdnny

AN5197 3 uanstlady wazsrauraaladuRAnE

% Gy \ TLA
LR ptin wi ;
AN 49
power P W 400 (P,) 800 (P,)
extraction time t min 3(t,) 10 (1)
extraction volume \Y, mL 10 (V,) 30 (V,)

AnnTLanIAHAIWLSs s e leFues diuindasesasasiutasian, et uas

1Bunmseniueanilunisananldainnisanuandosilsunsuae

Bunosuwadlodu: y = 2084.88 + 0.322535P + 41.8335t - 1.23179V - 0.0319287Pt +
0.00889252PV + 0.000019437PtV iy
Bunlalalasuadlodu: y = 1384.35 + 0.183354P + 16.7738t + 1.78356V - (2)

aunsi 1 uas 2 ansainldinuneniaznisaiaiin Wil nualaduesfunniian
wnnsutiunauadladues fianuanfiagaralaanisunuAnfiannuallsduss Auaz Ao

slade 2 tadeideanisliudaufiaunisuiAnresdnilasunmae



15199 4 Yrnuansiidieszils, Aveds wazAdefiduidauiosuunnns g uduing (percent
relative  standard  deviation,  %RSD) 2@9n1s3tas1eiTusuAl G ueaAnanalé

AINWINHUTEBAAUGIEATIA microwave-assisted extraction tntilin1aznisarinsing

mMazils ol Buuans (ppm) ANadY (ppm) %RSD
7 . i

= capsaicin\ DHC capsaicin DHC Capsaicin DHC
(W) | (min) | (mL) :

1 2378.33 1537.77

a-1 | 400 3 10 2331.60 1533.66 2349.19 1545.22 1.08 1.07

w | N

2337.64 1564.21

1 | 233989 | 1514.41

a2 w400 L3 | a0 234348 | 157086 | 2346.90 | 154573 | 0.39 1.86

e N

2357.34 15651.92

4 252422 | 1625.86

é—(\& : 400 1 10 10 2475.60 1617.82 2503.91 1622.45 1.01 0.26

w N

2511.92 1623.67

v A 2598.08 1667.62

a4 .40;:0 10 | 30 | 2 | 262733 | 172318 | 260123 | 1696.16 | 095 1.64
o] ’ 3 | 257828 | 169767
B 1 | 2464.43 | 1614.10

a5 |80 | 3 | 10 | 2 | 244908 | 157122 | 243875 | 1587.88 | 132 145
e 1 s | 240274 | 157833

¢l 5  2643.55 1639.75

“a6:|800 [ 30 | B0k 253470 | 1672.09 | 2581.96 | 1642.58 | 2.16 172

2567.62 1615.89

101 2617.41 1699.77

a-7- | 800 iO 10 2581.77 1673.15 2578.50 1729.35 1.58 4.36

2536.32 1815.12

W N

1 | 266226 | 1740.56

a-8 | 800 10 » 30 2 2690.80 1739.53 2674.63 1743.11 0.55 0.31

3 2670.82 1749.25




2.2 ANIANNUNUENTBNANNTT

N13ANEN AN LENT89a1NT 1 uay 2 M lalaanisuFeumsuiBurauadlsduea s (aan
o ' a a o dl % ° v o [ o/ [ d‘ v ' d‘ v =l
Faatnaniniaany) Aldannnisaiuntasldannissananaiuanldiainnimeaas Anlddnmae

wafdudnauuanene d9Auansliannannisg

ANANFUNTT — ANNNIINARE

%AMHLANFNN =

X100 70 -~ (3)

ANIINNINARDI

b 4

anasetawinAdemaila MAE deantarla auifedns RaNaasaaLiind
Sael HPLC tBunouunadlsduesanamsmsilinniFaudauiuainlianannis sanisunfFauiney

LAAIAIAITINN 5

A15719N 5 nan1suBeuwsuiuinuallgduassnAtwrnslfainnisunuatrestlass luannisiu

AlEANNNNINASD
s 1311044813 (ppm) .
Aozl %ANNUANGINY
AMNNITNA[BY mn'&um?‘iﬂmnm
P t \% dihydro- dihydro- dihydro-
capsaicin capsaicin Capsaicin

(W) | (min) | (mL) capsaicin capsaicin capsaicin
400 3 30 2500.49 1627.63 2371.54 1561.52 -5.16 -4.06
400 10 10 2559.71 1666.79 2528.54 1643.27 -1.22 -1.41
800 3 10 2506.32 1636.46 2451.07 1599.19 -2.20 -2.28
500 5 25 2533.64 1647.60 2457.07 1604.49 -3.02 -2.62

AINANTIT 5 AL UTT BAIMNLANFAINTATAABTAT TukanIIIaNn1sRnA LA

' v

Usvans nwAeudinedlunislinuneBunuedlsduesdiniaznisainla Tadanaliiniswann
dll

Aznnsanalddiedu InseAuaunisinmude atnelsAnnann snRmuITutianalianuisald

1
a

Apssitunsniugeiiagu 1Hiilesannuaes matrix Heneiu

ar

o‘; a « a dl o o o 1 a (nll ) [
2.3 msAuasigadanuigmieaiuamdunusrendnliu ey legusasiann lanidads
mmn‘”mﬁwi”uw?nw’”ug"lm’] AENATIA microwave-assisted extraction

nﬂl o ' a 6 o o o dl
Luﬂxﬁ“ﬂﬂﬂNﬂ']ﬁ‘LL@MQﬂQWNﬁNWUﬁ?‘ZﬁQW\ﬂE‘N’]mLLﬂﬂl“ﬁ*ﬁu@ﬂﬂﬂUﬂWﬂﬁﬂl’ﬂ\TLﬂi‘ﬂdiﬂJIﬂ?L'}w,

[

e waziBunasieneaivililunimenesnaui 2.2 duamnsalflifunsniufoenauiieariug

q

e windeanisiine el laiuesditeniuianisrivan randniunniugauisiean

v ] v
aun1slniduunlagvinimmaseudwraafuailunindenan dalugnasssazniniswiannis

° o a o cd4 3y add o i o q a o oo s - . 1ot oo
ﬁ’]ﬂ?UWi‘ﬂWuQ’aquﬂQﬁ‘V]mﬁL‘i‘Qﬂ’)’]ﬂ’]EﬂﬂLd@‘lﬂ‘B')’l W?ny‘]nwugy matrix _ MURNBUNUUALIINN LN



iwnuat/lsdussdiviniu uazfooSeulatiisin lifiaaunigiudt “dasauanuaziladaionnd

Ansnaadndvadiandanisananalladuasnanniniugle q aziuiaunuy uwazseau
AnugULsITasanawarasiadamayliuanAeiy mmﬁjwuﬁdnd'nfa%uwlﬁﬁwi@‘lﬂ?:
RINANNIT 1 UAT 2
unnuuadledu: y = 2084.88 + 0.322535P + 41.8335t - 1.23179V - 0.0319287Pt +
0.00889252PV + 0.000019437PtV
Bunaslalalasualladu: v = 1384.35 + 0.183354P + 16.7738t + 1.78356V

anansigudnesiuazlian aunsdmiuniniugla Ae

WBunoewaladu: y = X + 0.322535P + 41.8335t - 1.23179V - 0.0319287Pt +
0.00889252PV + 0.000019437PtV —(4)

Eunalalalasuadladu: v = Y + 0.183354P + 16.7738t + 1.78356V L 3(5)

S X uar v AenasuresdieanuazanNaaanfausenBnnuealledy was lalalng
wr gt ureansnWugla ANaau uaziilofnmuan v = 30 ua. fufuannis 4 wax 5 azangiiy

Bunouwadledu: y = X + 0.58931P + 41.8335t - 0.03134Pt = (6]

Bunnslalalasua/ladu: y = Y + 0.183354P + 16.7738t L)

aunn? 6-7 Wuannsiliannnisinung

wnsmasaslaaanamiatitandniuggulefaansasinaila microwave-assisted extraction
Hotn192AN9 HTENANTATANEURITIATIEWAYE HPLC aaniuiinniadusiieg uaziuno
capsaicinoid FulE U unuAluannas 6 uay 7 \ieAILININAY X WaT Y AMEAIAL SIHaN1TMAGes
LAAIRAANIT 6

AINANT 6 1EANRAETR X WAY Y  WWnfu 2477.84 uaT 1206.28 ppm  AANGAAL
fldunudluannis 6 uas 7 azldaunsdmiuniniugglulefaenainnisinuiaie

unouwaladu: y = 2477.84 + 0.58931P + 41.8335t - 0.03134Pt - (8)

Funlelalasuedladu: y = 1206.28 + 0.183354P + 16.7738t == {9)



A19199 6 FNua1sideszild, A X waz Y seansiessitiinauadlsduendianals

nnwinWugTilefaensanimaila microwave-assisted extraction lagl¥n1aznnsardasnag

Azl L s RN asas (ppm)
10 FIDEINN X (ppm) Y (ppm)
P (W) t (min) Capsaicin DHC ‘

1 2822.07 | 1409.96 | 253541 | 1232.79
c-1 400 3 2 | 278565 | 142523 | 249899 | 1248.06
3 2831.29 | 140477 | 254463 | 1227.60
1 292267 | 1451.85 | 243095 | 1157.26
c-2 400741 240 2 2922.89 | 146264 | 243116 | 1168.06
‘ '3 | 206462 | 149594 | 247289 | 1201.35
J 5 1 | 296459 | 1451.03 | 247982 | 120051
a3 800 3 s 2982.96 | 1507.10 | 249819 | 1256.59
3! 2968.90 | 1506.58 | 248413 | 1256.07
; 7 ; 4 | 3051.97 | 1553.06 | 2449.90 | 1185.13
c-4 800 | 10 2 | 296418 | 150217 | 236211 | 1134.25
| 08 | 292437 | 149835 | 232231 | 113042
|1 | 293404 | 144398 | 251937 | 1198.15
c-5 500° 5 {6 46 2 2970.51 | 151565 | 255584 | 1269.82
: e 03 | 299189 | 150673 | 2577.22 | 1260.90
ol At | 29610 | 1487.08 | 246526 | 118937
B 600 . 8 e | 2964.74 | 1525.46 2463.90 1227.75
| " 2945.74 | 147457 | 244490 | 1176.86
abtardl e L il B 3025.12 | 1469.60 | 2569.99 | 1220.65

Sdtt el R R R R
e 2| 290501 | 1433.03 | 2449.88 | 1184.08
it 2477.84 | 1206.28
%RSD 2.55 3.35

AniuazAnedinssitlasendnuariladusiniiuansenuetineaitod Ay sietfunomes

o

walladuessnannlianwiniugqlulefaen laanmanasnauilazinnisfneiiies 2 fadsy

q

=3

. 4 . o A ; o

winiude Andsrearaslulasion uazafililunisann Genanecastinnanimanasgai c-1 i
c-4 189A1319% 6 WAiAsrzvifanlisunsu MINITAB14 idwimsaiu Seanansoagulddndaduniinase
PrnnuallsduianalfatinedidodAgyloun idseateslulanon, na wasiladasausswing

o o 2 o
m@wmLm‘mluimmwnumm



mumﬂmmmmﬁmﬁuéﬁwdwlﬁfmcuuﬂﬂiﬁu@ﬂﬁﬁuﬁwﬁwmLﬂds;miuiﬂmw_ LazLIan
lunsataiiléannisauandaeilsunsuae _

el ladu: y = 2551.25 + 0.521832P + 34.2032t - 0.0413211Pt--- (10)

Buulalalasuadlefu: y = 1340.28 + 0.153287P + 6.17482t 117}

dleuReuiauannis 8 uaz 9 Auauns 10 uay 11 wudnflanuadiefu anntiuasinnis
Lﬂ?ﬂ'uLﬁﬂmﬁ’mﬂs:awéuﬁﬂm@u%ﬁwrTuv;nm@mﬁ@ﬁQ@ﬁ@wﬁgm Tneazfans o Antefidud

ANLANFANNTIAUI U LARINANNS

, a-b
%AINILANANY = —— X 100
b

P d - | Ay °
e a Aeduisz@vsreamensie 1esannisiliainnisinune
war b AeduUsrAvtreamensina 1esannsilianitsunsy

Nﬂﬂﬁﬁ‘L‘Lﬁ‘ﬂULﬁﬂuﬁdﬂﬁ’\')u@ﬂdﬁdﬁ’]ﬁ"\\i 6

at b ' n; a ; ] ' ell v o o
AN 7 CJ@ﬂ’]?LLE‘ﬂ‘ULVIE]'LIﬂ’]ﬂ\W\LL@:KNIJ?’&'ZW\E‘I]ENLVI@NWN"‘ i‘:‘ﬂ'ﬂ\iﬂuﬂq?‘ﬂiﬂqqﬂﬂ’\i‘Vl’]U’]ﬂﬂU

aundsnlaainnisAauAaalilsunsy MINITAB14

 dinlsAve
= Tt e iy e %AANUANAN
ey ANANNIINUNE qanaun1sisunsy i
capsaicin | DHC ik ‘i’ca‘pséic‘ih DHC capsaicin 'DYHC
,_ﬁ"’\ﬂ\‘i‘ﬁ 2477.84 1206.28 2551.25 1340.28 -2.88 -10.00
o 0.58931 0.183354 0.521832 0.153287 12.93 19.61
G 41.8335 16.7738 | 34.2032 | 6.17482 22.31 171.65
Pt -0.03134 - -0.04132 - -24.16 -

ANANTEH 7 aziudiAn %Adiuuansisresdutlszinireanensing aesannisitiiann

o a ' dl v o v ' b 4 4‘
NI ANFNINTesaNnITR iRannTAwsae tUsunsuAaudteNn (> 10%) wasiuesann

« v

Anduisrdvisurazaaricueniisszauauguusresdninaresiadeiug detFunnuadladues s
a o v XK ' Yo [ a a o ' 0‘; a v o '

hanald aanarliidnseauauguussresavsnasestiadtmaniuiliainnisitunauansteainnis
o v 1 v ] < tﬂ‘ a 1 d‘ < Yoo ] o
A lisunsumaudinann  etslsimuidianatsunmendaaziuladnianuuansiaiy
' v v ya v &/ o o = ' A G| nll v
Aaudnation Anziideasinnisawnuauiisuswineannis 8 uar 9 dailuannisiiléiainnis
e uazannis 10 war 11 dufluannisfldaanilsunsuiieninsinssitiunauadlaguly
visnwurlnlefaen (ArwinAefiduiaauanFNeNaNN1T 3) NANISFELNHLLAAIAS

AN9199 8 WAL 9




A5199 8 wansifauifisuiFnauadladuessduanliainnisunuanseatiadeluaunts iy

NN (ANNT 8-9) HuARLAaINNMAa8Y (4% c-5 04 ¢c-7)

s (ppm) il

Nzl e - %m'\muénshm

10 ANNNARBY | AINANNITVE :
P(w) | t(min) | capsaicin| DHC. | capsaicin | DHC capsaiycin; DHC
c-5 500 6 2965.48 | 1488.78 | 2929.48 | 1398.60 -1.21 -6.06
c-6 600 8 2958.86 | 1495.70 | 3015.66 | 1450.48 1.92 -3.02
c-7 700 4 2965.06 | 1451.31 | 2969.94 | 1401.72 0.16 -3.42

M99 9 nansFuuieu BunuadladuesfAuanldainnasunuiaeslaseluannis iy

annsAIuilsungy (@un1g 10 uae 11) Audildiainnimmeaaas (4afi c-5 B c-7)

cla : ‘Ll?‘mmms (ppm) A1
NNl o ]

: L : ’ %mﬁmmhﬁiw :
1 | [anmnesey | anaunisTusunsu e
‘ P(w) | t(min) . CapsalCln % DE—!C capsaicin | DHC cap‘sari_'c\:in DHC
o5 | 500 6 2965.48 | 1488.78 | 289342 | 1453.97 | -243 | -2.34
; C—6 ; 600 8 2958.86 | 1495.70 | 2939.63 | 1481.65 -0.65 -0.94
~' 'C—7'.~‘ 700 4 2965.06 | 1451.31 | 2937.65 | 1472.28 -0.92 1.44

ANANTNN 8 Uaz 9 aziiudnan1masesnlfAeudinaintssuaiala ng19Aean1sAIuI
Wnnuadlatueadsnaaunisiliarnnisiiug (8 uaz 9lHA1 %A uwAna i Aeuieauas
IndraeiunisAuaifasannis lFarnnisAullsun sy widnannisn lEannnisiiunaasiian
dusz@nsniimensneg unnsrsainaunisiliannnisAruaudosTusunsudaudnaan uinas
MuwsFunnuadlsduesfsicaaunisiiaasliina Ingideaiu Tulumwssduds2ans (BNENA)

. ol 1 5 doa . AT . - _ i
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microwave-assisted extraction (MAE) laAnm1lads Andsreaiaredlalasian (400-800 W), 1anlu
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WesannlunsliiAtesiie microwave-assisted extraction HiadarialuireFuiuans
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Faenatia solvent extraction WAMITIgMYNAY tnaiNLstaninmlunisainans Ineinnisadaly
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819AUANYIUMYN Ua/MTE 4115lY ultrasonic bath iNellunsUszudndnlgany
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Hydroxypropylmethylcellulose (HPMC ES5) 3.0%, NAW@u 2.5% WAy iANNanim iy 15% 38015

o

a =1 c;”
VAT HT A
1. azanaarsnefanlugndau (80 °C) amiwAnnfiuauliasazasla

a = = o a o" < -S‘ 4 v dl ' Y v o
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3. masluuRu ufadireuigumplitszan 45 °C sz 6 Fatuaizeauiianuiia

AENARBILATHNANITNARDY

N1SNARDIN 1:

]
o ad

Lt LN SR dounanaesatsanamuarTunLanslunnsan 1 teald HPMC ES5 Wuans
AaNaN LA ANHNERIAIUIBIATANANTNFN]

AN9199 1 doullszneuresiduazataiantiansainaningnadiunieg

Note: viwminfiadaude 15 niusawan uaziwaniiduinugudnate 9 ou.

... L0 U 2%

wunudiou 2 501

................... vevhaTa

1ANLS T Sa

fauilsznau (g) Plate
1A 1B 1C 1D
HPMC ES 3:0 3.0 3.0 3.0
NALIEIY 2.5 2.5 25 2.5
ANTANANIN 1.8 2.0 2.6 3.3
‘L‘i’mﬁl/u 93.2 92.5 91.9 91.2
Total 100.0 100.0 100.0 10‘#’-0 dipawanznIsun INoudana

be...
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WanhisBenlsldnwuzinnd 1 laawudn arsafaninlasusaiuiea gy MRt

reaanTasanandnagifud uaunn

7U% 1 WduararadaiwEunlfannimaaesd 1

NISNAKBIN 2:
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WNNANINANAIN 1 T@Fananin lisaumanuiiedan lunimeaeslt a9léasdld tween
40 (emulsifier) iWadaeliansananinainisosonsaiuieNanldfiu uazliunaow Buiuesans

ANANTNAEAILAAI LA 2

39k 2 dailszneureaiiduazateSaitlansainnindnsaausingg uaztween 40

fquilsenau (g) Plate

2A 2B 2C 2D
HPMC E5 3.0 3.0 3.0 5.0
NALTETU 2.5 2.5 2.5 2.5
ANTANANIN 2.6 2.6 13 1.3
Tween 40 1.0 3.0 3.0 3.0
Yina 90.9 88.9 90.2 88.2
Total 100.0 100.0 100.0 100.0

Note: inwinfiusizanfa 15 ninsiaman uaznanilidueinuauiing1a 9 1w,

AdnnsFosliiansuziuanslugly 2 anuanimaaes aziliudd nsdiiy tween 40 459

U

[l
o ad

yar e o IS 4” (-] L a < Yo o a k2 4 } A '
UNANNAN UL IQJLTJULLNUW@NVIL‘] Lm:mLLmnﬁmmmmnmwquu@um wsaldansne

—

U v

AauANTy arsatansn i luatunsosumsudleNdy1Ea



2c

719 2 WuazaaGanwienlfainnimaaadt 2 (1d tween 40)

<t
NITNAXRAIN 3:

AINUANITNARDIN 1 Uay 2 Wud1 HPMC E5 Tiatunsasausanuansanansnlis aaiu aq

b

o a

anslfasnenauaiingue Aa PVP (polyvinylpyrrolidone) K90 uaz PVP K30 Aauanalunnsan 3

[P a '

A15199 3 daudsznevresnanaraeGantiansaianin laeldatsieianaiing1a

f2ulsznay (g) Plate

3A 3B 3C
ansnanau 5.0 (HPMC E5) 5.0 (PVP K90) 5.0 (PVP K30)
NALTATTY 2.5 25 2.5
ANTANANIN 1.3 i3 49
Tween 40 3.0 3.0 3.0
vingdu 88.2 88.2 88.2
Total 100.0 100.0 100.0

Note: UNWiNMSFENAD 15 NFNFBINGN UALIWANTIANWANENGTA 9 T4,

AnuanImaaes (§UR 3) wuda ldiansneWdnlanidinduansaianinlan teanwudn neld

o o

PVP K90 MHanwuzWanaNgn
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neWaNdIazatelanluln Al EI98R9ARIN WraziInIsAReLafsaianInAte InAaiNazael
adeaudsinlfaugdsy luntsmaaestt asléininisiuansadawinduindwe? 3 alia Alsanis
N5l encapsulation l8WA polymers X, Y WA Z WUI1 @190SA8HANTEUINATANANTNUAZING

(¥ os: a Y o < cdld o Ad'el o” o nal' o o’: =<

waissnaialidnwanfluarsazareninisnszaruimaadmaludy  asuanelugn 4 sadu A
B kA ° o o o a ' o dv o ' dl a rel‘ld
@enld polymer X Amunisuaniuatsaianwinneuiinistugsusialy iesanntnaweinism
gn

1 dl a rd' v v ﬁ' 1 a a a o ]
wanenn biansnsossydeinawein s asanaadiazinisandnsiinssiely

sUN 4 uamasaTaEnaNTTNINaNTataWINiL  4A) Polymer X, 4B) Polymer Y, and

4C) Polymer Z.

N1SNARBIN 5:

3

PansuaNIEwIatsanawsnuazinamed X unldsuduansnean PvP k90 Teelild

tween 40 AauandluA19199 4



A9 4 daulsznavrasianarattFIntasanavsnuanInames

dquilsEnay (% wiw) Plate 5A
PVP K90 5.0
NALTEIU 1.0
Chili blending 79
(chili oleoresin 1.5%)
ﬁﬂﬂf\%u 79.0
Total 100.0

Note: WIINTIFTENAD 15 NFNABINAN UALINANTIEBRWALEINATY 9 T3,

a

Wanfaufeufdu 3A angi 3 uaz Wan 5A lunismaseall wudn WaunlEinisnszanasa
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fAduanIsouena1sd1Aty sesamin waz sesamolin A nu1ENALA e ldiluannegul
N199LATIZFANINTBIENTIIT ANTUNARaIMIAINNa LA Bua A BN T ImNIzaslunsanAMAR
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WamiBunuasdiAty uaziananimaaasild AnenfuiuarsdAnylumanan 4 areRug wudn
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MANUATTEIH 3 TifTNuansdIAtyNINNge

wananiglfAnmnislilsslomiainnanan delsiun n1sanm sesaminal glycoside ali

Wluansun mﬂwu’l,umﬁlmw:ﬁsiﬂiﬂ

e e lutleuiszunu 2552

1. ML INAL NI NLTTUAIUSUNITULNUAEILATIZI sesaminol glycoside

Innuszasn

1. afauazuenans sesaminol glucoside AnnneT alfifluarsuinsgrudmiunisneaiinsed
=S a a a o v a a a a o O d'

2. AnwwlBuumaulss@nininnisanalaenis i ndwmeinisduusssiamaniazatanmunzan

aaa O/

698

1. WEARLIUATNINN
wEanililunsiinnaiBunuatsdrAyfiuinainulaalgnasalugudidedals

quaswentl TAun 11919uggueTell 2 AUFaUATTETT 3 MATRUTUATAITIALAZIIUA

o

WHEUATETT 1 INAIRBUNGARNIE 2549

2. NN9&NA sesaminol glucoside Lﬁ'ﬂ‘fftﬂuﬂ’l‘mﬂm‘é‘j\u

mmﬁmmﬂmsmmﬁm sesaminol glucoside 1535989 Moazzami wazAnds [1] ﬂ"\aﬁy

UNNININUFQUATITET 2 vimin 250 nfu wualfdeuan afaanlaiueanfon
n-hexane {Wuan 1 %im

nseate NN liaiadag 80% EtOH-H,0 1 dms iluiaan 24 Falua nseausnansazans
80% EtOH-H,0 u,éqmuﬂﬁqﬁ'm:ma@@nﬁqaLﬂ?"ms:maqnvmpmmmumu Undauana 80%
EtOH-H,0 snuan Taaldmalia flash chromatography Fnaranaildrnadid Foemuanduie
25%, 50%, 75% WAL 100% MeOH-H,0 muanau ukainnisiiu fraction Tuaamgilnsas Inaluusiaz
FavnaraneT i Tsiy fracion A 300 mL A ntiurinudas fraction Wszmsfannararaeaniat
WieasTmERnIN ALLLM uiavianssan fraction Twmileuiudinfaeiy Tnelfnatia TLC A9
293 fraction 1Evavaa 3 fraction u§a3AIanaLasflszneumiaafiaesansdnafadinamaiia TLC

wudnasdlsznaundnatlu fraction 50% uay 75% MeOH-H,0 Adiden fraction Aanatauwantii

-
a | 1'% a

U“ﬁ‘zg“n ADAIUINAUA column chromatography Imm:maﬁQﬁ’]azmu@@ﬂr}iwLﬂ?mi:maqmcywmm



wunsy azldresvandiunilndinma iuin 0.24 nfu suendas siica gel Toes1% CH,CI,:MeOH
lugmendau 1:1 iludazaseanann column udainniaifiu fraction Fasnaaanaasszuwiadn tng
i fraction A 10 mL 99x fraction Tuuflautudfaniu laelimaiia TLC ndsanniunseasy
asflszneumiaiaivesansdnasedinamaiia TLC ltAnssinignstaseairedaamaiianisanin

nsalnil ;uavi@uanisaiauanatsuInsgu Sesaminol glycoside agUlAluununng 1

Sesame seed

(250 g)
] n-hexane
n-hexane extract seed pulp
80% EtOH-H,0
80% EtOH-H,0 extract seed pulp

ODS flash column

| | |

25% MeOH-H,O 50% MeOH-H,O  75% MeOH-H,0 100% MeOH

l |

} Si0,, 1:1 CH,Cl,-MeOH

sesaminol glucoside fraction

LA UNIND 1 ?Tum@ummﬁmmnmsmmg'm sesaminol glycoside 18301131

3. MsNgaulaseaig sesaminol glucoside

nsfigallasairaniaaiilimeiia 'H NMR {undn aannistiufindoyayrses fraction 7dl
sesaminol glucoside T4 CD,0D aMnnsitassinudnansiilddaiasdetuagiing uenaniltiony
FryannidAty v e ueulEdng sesaminol glucoside atjasa un doyeyrnuaes aromatic TlEun
ﬁryfgﬁmmm 1,3,4-trisubstituted aromatic uaz 1,2,4,5-tetrasubstituted aromatic 111924 6H 6.6-6.9
ppm &YU10u89 oxygenated methylene (-O-CH,-O-) ﬁSH 5.9 ppm wardtyInueas aromatic

G1,G"1uar G''1 %0, 4.3, 4.8 uar 5.0 ppm WauFuuiiauiuen chemical shift #iisreals [1]

wudnlnaeaiy uaziletinliBnseisas HPLC wudnesdlsznaundnie sesaminol triglucoside



Sesaminol triglucoside

T
70 an 0 an =0 20 10
»m (1)

=

31]"7'1 1 'H NMR spectrum (400 MHz, CD,0D) 1#1 fraction M3l sesaminol glucoside CRERTTLE

Apseftiugufae HPLC wudnil sesaminal triglucoside uasAlsznauman

4. N193LAFITN sesaminol glucoside Tunnan
a « i " vao i o d”
N13ATIZA sesaminol glucoside 1NN 1495989 Moazzami UazAnuy [1] Aiald

N9LATHNARBEINIAINTUNITAATIER

WEANRIFUNSIATER sesaminol glycoside 3 4 aenug Ao
NIIIQUATITEN 2 AUAIQUATITE 1
AUATAITTA RNARUATITHIY 3
131491 5 N wrualiwaaunn afaeiledivesniag 3:1 hexane:2-propanol (30 mL) 11l
a0 1 99T ¥nnenged dnnailEasadan 85% EtOH-H,0 (8.25 mL) 1iuaan 5 Falu Gt

1.75 mL $iedinuAu aniueiussian datsacanaliuingasiou 0.45 UWm PTEF alfiarsazant

o o o

AaENAMILIAIIEWRIY HPLC saaziBaanissisansaatnedmiunisansed agulluununan
2

=D



Sesame seed
69
1 3:1 n-hexane-propanol

|

3:1 n-hexane-propanol extract seed pulp

80% EtOH-H,O

B

80% EtOH-H,0 solution seed pulp

centrifuge
filtration

HPLC

LEUNINA 2 NNATENANTA2BEN19RINNINGT GIMFLNTAATIER sesaminol glucoside

AN192N13ATIEN

N199LAI1=] sesaminol glucoside 1%'&nﬁaxmmﬁ?:qﬁ'l,u?ﬁﬂﬁ’lu‘llm Moazzami LazAe [5]
nefsuas@andl
Flow rate: 1.00 mL/min
Column: C18 (4.5 X 250 mm)
Mobile phase: 15:85 MeOH-H,O (5 min) — 30:70 MeOH-H,O (25 min) —> 70:30 MeOH-H,0 (20
min)
Detector: UV 290 nm

ANNN9IAMZIRENTL sesaminol glucoside Aael HPLC aswuUNAT89 sesaminol
triglucoside WAy sesaminol diglucoside # retention time () Winfiu 21.088 uaz 29.139 u

AINATAL TneNaRTMdI189 sesaminol triglucoside:sesaminol diglucoside Wiy 15:1
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5U% 2 Tassntaunsuaasnisdiasziiinnm sesaminol glucoside Tesznaudiat sesaminol

triglucoside WAz sesaminol diglucoside Tusnsdau 15:1

5. NMSANHINITANALEN sesaminol glucoside naalnALNaInLsdu
HeIRNNNIFTENALBENININNEIMTLNNTIATIZE sesaminol glucoside wuanldnaneting
v olz d‘ 1 ] o' a e A o o va o [~1 1
fiae 24 dalus T limunzandmiunisimssivsein ldadauenaisuinegiu anziadeiluin
ey =] % ) - s . . < yy
W19 LN198 A AN TN SLEFENAL8ENININAN WS NISANALEN sesaminol glucoside Talé
 § =S v ayy o v o/ :: =S v [~1 ] =l o ad
na1teden lAluuntiiudn seuaeldaanuuunimaaediily 2 49uAe N178NARENANNATYD
Moazzami waranss [5] waznrsanaueniae i nawmasnisdy Tan1sanARLE 3t HAZUWANAI9RINATUSN
Nn1slsianuaudan W01 a T AR AINIATAENANTITUINUDANDTBAN LT NWIDUMIAATLLLINA
o B P olz n‘ o’: o -=4' o v a a L) b A Sd
aansanamaaines 1 faluuazinudunaureanisgaduatisnanaseinawmesnisdulaald Diaion
0 o =3 '8 J o/ o T a [ o/
HP20 nawlinliAiasied uanainflazliAdnmnasessaniazaruuaanaaadtiingg q lunisain

sesaminol glucoside

n12anAweNA38 Diaion HP20

WTRuEaUaTel 2 wmin 5 nfu wualiw@auan adaedleduesndien 31
hexane:propanol (30 mL) Hunan 1 9alug NFBABININANHAANARLE 85:15 MeOH:H,0 (82.5 mL)
Pgoumnil 80°C hwaan 1 ol Wansazaenlilyl centrifuge aantiuindaula (supernatant) i)
sy MeOH Aaumdalanizin  wmansasatoasluaadiinussqiion Diaion HP20 eansafantin
aniutzAenFunm 4 winraniunn Diaion HP20 Mussqluaaduy (4 bed volumes) AanyiuTe
1 ° v v a Ty a 1
Fogl 85:15 MeOH:H,0 in1ns 200 mL W ldszwmeliiuiauasdinszidicemaiin 'H NMR way HPLC

ANNFUNTAT AR AN AT AT RAAUANTUNITE WAL iNeuAALUAINIaTa A N 85:15



MeOH:H,0 1flu 85:15 EtOH:H,0 uaz 85:15 propanol:H,0 lunnduneuniinslszuusniazans
AIANANY

an1znldlun1sanawenAae I a3 N

FTUUFAINIATATE : 85:15 alcohol:H,0
WuruAugnanAeanl i cm

A311R9184 Diaion HP20 :12cm
Wsnnififiuannnisuan £ 200 mL

Sesame seed
(59)
| 3:1 n-hexane-propanol (30 mL)

|

3:1 n-hexane-propanol extract seed pulp

85:15 alcohol-H,0 (82.5 mL)

B |

85:15 alcohol-H,0 solution seed pulp

centrifuge
evaporation

Diaion HP20 column

TH NMR
HPLC

WHUNINA 3 N13anauen sesaminol glucoside TaeldInainesnis gy

n1saAseilsc@nsniwnislilu Diaion HP20 lun1santausn sesaminol glucoside #ae 'H NMR

war HPLC
a v 1 o 2 1 d’ v o Vv ad a B
INNTUATITNNE  H-NMR VI']IMV\T']U’J']ZW‘J‘V&@QWﬂﬂ"l?ﬂﬂﬁ@')ﬂ'}ﬁ‘ﬂ@\l Moazzimi WasN1T
[ % a a a :j d‘o v ' o tdl v ac o’: ad g
afadnsInamesnisdwie 3wy wudmyoiuiialineudn asafanidianndonisie 4 o

sesaminol glucoside %dlﬁ”\udﬁﬂgﬂvﬂmmm 1,3,4-trisubstituted aromatic Wax 1,2,4,5-trisubstituted

aromatic &TUfY10WI82 oxygenated methylene —O-CH,-O-' Waz ~O-CH,-O-" (O, 5.9) &ryayIndaea

=]

anomeric G1, G'1, G''1 (8, 4.3, 4.8, 5.0) Wiawieuiu chemical shift Afisneaunudnlndide A

agthansiuanlfifiu sesaminol triglucoside wananTldanudinsaindion 85:15 MeOH:H,0 1i

P . . d‘ a Qr acd & IS QI A v 1 a 1
sesaminol triglucoside NUTANENINIGAU Lu'mf-v'muﬁcynpmmmmwaﬂuu'aﬂnfm (wmsmﬂumq

8, 5.86.4) atielafmutslianmnsasziunnies sesaminol triglucoside ndiayaae H-NMR

14 [enansnanalalidmsisifag HPLC
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gﬂﬁ 3 'H NMR spectrum (400 MHz, CD,0D) 183a157ianalagia1e1 Moazzami UATANE
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T I
790

ppm (1}

51l 4 'H NMR spectrum (400 MHz, CD,0D) 29IQNINANARFAINIATANE 85:15 MeOH-H,0
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ppm {11y

31# 5 'H NMR spectrum (400 MHz, CD,0D) 1838157iafindiaefainazany 85:15 EtOH-H,0

T T T T T T T T T T T T T T T T T T T T T T
7.0 6.0 5.0 4.0 3.0
ppm ity

gﬂ«?‘} 6 'H NMR spectrum (400 MHz, CD,0D) 1838150ainae5an1azate 85:15 propanol-H,0
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gﬂ‘i‘/il 8 HPLC chromatogram 2849a7NafafaaaaNIazae 85:15 MeOH-H,0
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ANNNNFUATIENAIEY HPLC  wudnansanaie 4 351%dadouaes sesaminol
triglucoside:sesaminol diglucoside luga9 15-22:1 @afiadnln&imaeiy atslsiaunisaindosing
WETNSTUUATAIMIAZATE 8515 MeOH-H,0 uar 85:15 EtOH-H,0 Navdetulinsuoiialy

U31N0UgaNT99 ¢, 45.00-50.00 w1





