Y a a

wdoaneniinug msanamsisznouil Tuaannluayd laeldmiveu laoon lod

MileInganuaaz a1

NUIBNA 12

) v o

A WWEUNNG quIsHIng
S o do

919150N15nH1 sA.AT. YA WaHe In

NaNgAT IAINTTUANAATUHIT VNN

GALREES IINTSUAL
NIV NI SUAT
AR Jrnssumanas
W.H. 2554

UNANED

E4
Av A

I [ a [ Aa . . a
NuvetlumsAnmsanaasUseneul Tuan 1aun nsaunadn  (gallic acid) NALOAAIIN
(ellagic  acid) uazﬂa@%ﬁu( corilagin) %1ﬂ1’uﬁy:ﬁ1 (Jatropha  curcas  Linn.) de

14 14 A A 9 I U o 1 9 ay
msveoulasen lydamiiodnga uazldwmusaludiazalesiu eenuuumsnaasiale I3
&) s < . A = =2 a a Y =
vonw-LUUNY  (Box-Behnken design, BBD) INOANHIONONTNAVIIANNAY (8 DI 42

a =< =\ Yy 9 =2
wanzihaaia ) guwgil (35 49 85 pIAsAFE ) LAazANMINTUVBANMIUBE (1 D35

S I o 1 9 . [ a [ A a o
oSidua Tnell5uas) numa 1A (vield) Mmadnavensaunaangegaming 2,178.2 Haansu
(=Y Y] 1 o [ ] o I ) 1 ~
aon lansuluaidwids analasldumuea 5 wesidudlasfSunasniludrihazarsou i
ANNAY 25 nnziama wazgungil 85 esrwAEd  luvazimIananANuaY 42

a = 9 - o <3 ()
wanzihaaia guugl 60 osruwaad  uazlywmuea 5 nedgud lagsuaniludin
AzA03I WUWA IAMIAnNANIALOARIINIAZARDI AIUGIFAIND 4,810.61 1A 12,156.35
A a o 1T Aa ] 1 o o w a d { a
Haansusen lansulumjdudemudiay 1M InTZERanITNAa0IRIeIBNUAIND T UDS
(Response Surface Methodology, RSM) Wu1Imsanananuau 25 wanziliaaia gungil 97

o 1

= 9 o 1 o ~ S 3 o o a
RNl RIS IS G uaﬂﬂfﬁﬂmummazmas’mm 6 L‘]Jﬂﬁl"]fu@ﬂﬂﬂ‘]f%ll']ﬁﬁ qITFANANIALNAAN

[ 1A

Iagagaminy 2,622.12 fadniuden lansuluayjdwia drunsaueaadnwunaunsodna 1d

a o 1A

Wnagegaminy  4,700.94 Hiaansuaen lansulumyjduds Annudn 37.5 wonzthana

u

v
a

= 9 o 1 ) 1 =1 < I 4 o
Kl 60 srneralted wazledadiudiiazaissiui 6 uleiualagfimas wazmsana
fanueu 42 wnngthaaa quugdl 78.5 esuwaen  uazlddadiudhazaeia 6
I o @ a a 9 (Y A Aa o 1A [
nlesidud lanfFinasaunsaananassaidu lagagamiiny 1824546 Jadnsuasn lansuly

1 o Y dyw T A 2 a s ¥ ng a Y 2 [
UMUK UDNIINUIINUINAN ( p-value) cm’amﬁzw“lﬂmmﬁwummuaumuﬁﬂﬂwmmw



[ 1

MeNVBIANNFNTUT MasFeveIMIANNAL InadoMTanaAnTALNAaNINAgA aaumeuhll
aNTNAADMITNANTALOARITN LAZAADIAIUNINTNFAND MONVBIUNY Az TATIUVDI

o ' Aq ¥ o
‘Vnagfnflj']ll‘ﬂbl“lf ANy

msfnyIAuamnso lumsdueyyaddszvesasanannluaidinieds luavhoesdiuea

Afiiiio (modified original DPPH) wunasanaluaysmiianuanselumsdueyyaddss
1w < o y o A [

geganiy 62.8 Wesidudifsunasusagiu DPPH ieananA sy 25 wangihania 35

= Y o 1 v o 1 L o a 4
aersased uas lsdadiualriazaiesin 5 Wesisua laedsuias tazanamsns Iz

v
= v

k4
an1e LWNT%ﬁMiuﬂﬁﬁﬂﬂﬁ}’JﬂﬁﬁuW’J@]’f)‘Uﬁ‘Ll’f)\‘] NUNUNBDUUDI ﬂTI"I‘JJﬁiJWMT;"ﬁ"IﬁQﬁ"EN‘UﬂQ

=

gaungiinldlumsanalinasennuansolumsduoyyadaszvesarsanauiniga lag
wunmMsananauay 8 wnnzilaaa gaungll 22 esnwades uazlddadiudnihazaie
! sl P o 1o Ay =~ 9 a

591 6 Wodidud lassues asadannluayain lavslianuaunsalumsdueyyaddsy

1 o < [
gagamn 82.88 ulesidudiiouiuasuinsgiu DPPH

k4
] axy

o o w 14 4 A A =Y a o A A
eI : ﬂﬁ‘llf)u]lﬂ’ﬂﬂﬂllﬁ]iﬂmu@’llﬂi]@] / g15dszneuil Tuan /YA / IBWUAINDUTUDN /

anvansalumsdueyyadese



Thesis Title Extraction of phenolic compounds from physic nut (Jatropha
curcas Linn.) leaves using supercritical carbon dioxide with a

co-solvent
Thesis Credits 12
Candidate Mr. Tanapat Sukachonmarkul
Thesis Advisor Assoc. Prof. Dr. Suwassa Pongamphai
Program Master of Engineering
Field of Study Chemical Engineering
Department Chemical Engineering
Faculty Engineering
B.E. 2554

Abstract

In this research, we investigated the extraction of phenolic compounds such as gallic
acid (GA), ellagic acid (EA), and corilagin (CG) from physic nut (Jatropha curcas
Linn.) leaves using supercritical carbon dioxide (SCCO;) and methanol as a co-solvent.
The experiments were designed by using Box - Behnken Design (BBD) to determine
the effects of pressure (8 - 42 MPa), temperature (35 — 85 °C) and concentration of
methanol (1 - 5 % (v/v)). The maximum extraction yield (2,178.2 mg/kg dried leaves)
of GA was obtained at the temperature of 85 °C, pressure of 25 MPa and using
methanol concentration of 5% (v/v), while the maximum vyields of EA (4,810.61 mg/kg
dried leaves) and CG (12,156.35 mg/kg dried leaves) were obtained at 42 MPa, 60 °C
and 5 % (v/v) methanol. In addition, the response surface methodology (RSM) was used
to optimize the extraction yield. The predicted results showed that the maximum
extraction yield of GA, EA, and CG were 2,622.12 (at 25 MPa, 97 °C and 6 % (v/v)
methanol), 4,700.94 (at 37.5 MPa, 60 °C and 6 % (v/v) methanol), and 18,245.46 mg/kg
dried leaves (at 42 MPa, 78.5 °C and 6 % (v/v) methanol), respectively. Moreover, the
P-value indicates that the quadratic term of the pressure is the most importance factor
that affects the GA extraction, while the significant effects on EA and CG extraction are
the temperature and the methanol concentration, respectively.

The antioxidant activity of the crude extract was evaluated by using the 1, 1 - diphenyl -
2 picrylhydrazy (DPPH) method. The maximum inhibition percentage (62.8 %
compared with the standard DPPH) of the extract was achieved at 25 MPa, 35 °C and 5
% (v/v) methanol. The RSM results indicates that the quadratic term of the extraction
temperature is the most significant effect on the antioxidant activity of the extract. The
highest DPPH radical scavenging activity (82.88 %) of the extract could obtained using
6 % (v/v) methanol as a co-solvent at 8 MPa and 22 °C.
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