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(57) Abstract: Provided is a vegetable oil production method comprising: (A) a step in which pulverized non-food oilseeds are sub -
jected to extraction using water, and the extract and solid materials are separated; (B) a step in which the solid materials obtained in
step (A) are subjected to extraction using a C1-4 alcohol, and the extract and solid materials are separated; and (C) either (i) a step in
which the solid materials obtained in step (B) are subjected to extraction using a C5-8 saturated hydrocarbon to obtain a vegetable
oil, or (ii) a step in which the solid materials obtained in step (B) are pressed to obtain a vegetable oil. This vegetable oil production
method makes it possible to efficiently separate vegetable oil from non-food oilseeds while also obtaining other useful components
that have a high added value, thereby increasing the overall commercial viability of oilseeds.
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SHIBTET 2 A X7 — NHALIEY 2 S ICL URIERNICHEYEEZRET 25
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Ea%5 401

PR, NAF T4 —EIBBORBE LTESRBICAVWO N TWERKE
M. K2 N—LEAIroNN1F T4 —EIMBEEEL TH, Bt
FAZI (Indirect Land Use Change : | LUC) (CHDEEIR T ADHE
HEEZEZERINE., AHEROBRELERLTC OOFEMNHIE I haWS
ENBALONER STz, TNODERILEEIND/NNMF T 14 —EILIHR %=
FEARALTHLREEZHRMEBEIEAST. FILOWERNOERRENEBORBE LA
>2TW5,

CDESPIRROP, i, FRADOHEEFTHLEFETISFX Y. K
R7PITZFVBREDN | LUCIKHEI REEDNRARXDHHEZEREL TH.
EHEROMBI &L L TC O,0FEDHIBEINZELT, NMMA T —+F
IWERBIDORB E L TRET7 V7HETHRMICHEEINT WS,

—FH. EETFISXFIVLREOHBRBEEFICE. BYHOMIC, ES X
VERT A MRTO-LBEDRDRSVPERR G ESAZFNATVE I &N
BEINTWDS GERFETXHER 1. FEREFFXER2) .
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FE4EEF @Al - LIU, J. et al. Solvent Extr. Res. Dev. Jpn. 22, 109-117
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FE4EFEFSCMA2 - Abigor, R.D. & & WUadia, P.0. Rivista Itariana delle Sos
tanze Grasse 78, 163-165 (2001)
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[0009]

FIADOHE
REL/FERL LD &9 55RE

LAOLAA S, IFRAOMERTOMEYIEBEED /N1 F 7 1 —EILIREHZ
. NERHOSE G ETHANSNY ., BRERFENICHRST 21T, RE
BN D EFH & IE > TOWAVWDHIRIRTH 5,

FTITC. AFKBIE. FRAOHEBETHI SRR EMHE BT 5 & H
I, TOMOMMIEEOEVWERKS ZE&htE TIE LS. HEETF2EGE
L TEE’PENSEPHORESREZERHAT B EZBNET S,

REERRYT BI-ODFE

AEAESIZ, FRAOHEBEFLZFAEOHAR T — RTHHENIET S Z &
IC& Y. HEMHENRMICHRETE., ISICThEThOMBUETE LML
BLUMENICZOMDERAKRIZERETESIL2RE L. AEBETK
L7,

Fabhsb, AR,

[1] (A) R LEEROBEBRETAKTHE L. MEKREERYE 9
i3 SR N

(B) I (A) THRELNALBEEMEXRRZR1 ~4 07 I—J)LTHE L.
HMERE B EIRM YT 2 TR, 8LV

(C)

(i) IR (B) THRLOLNEZEMME XIS ~8 DEMRKILKERTHHE L
WEMHAERSD TR, 41T

(ii) T} (B) THOLNWEFMEZEA LEMREZEDS T
EEUEYREEET 5 5%,

[2] T 5. (A) IRICBWTE LN HMEREN LERABS2TREEE
i [1] BROBE.

[3] T 5. (B) IRICBWIHE LN 2HERIN SEMRDEBDLIE
HAEEGEE [1] ik [2] BEHEDOAE.

[4] 3ERAOHEETHS. /03 F (Pongamia pinatta) \ EFET7 T S5F
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[0010]

[0011]

1) (Jatropha curcas) . [AEEF7Z 7>x1) (Vernicia montana) . /85 T4 (
Hevea brasiliensis) & UF Y /niR% (Calophyllum inophyllum) A5 7%
BPEHELIYBRINDGDRCEST1BTHSLEE [1] ~ [3] ovwTFhhic
SBEDAIE.

[6] RRERE1 ~4DFINIA—NNXE /) —)VEIFTS /—ILTHD LR
[1] ~ [4] OWwWFhICEEHDEE.

[6] BEIWMADPESYIVESBLT T4 b R7O—IWTHDEE [1] ~ [
51 OWTNHNIIEEDGE.

[7] T (A) . I (B) LTI (C) (i) NLHEBEIRINZ DA
KEHTDOIRICH T ZHMHEDN. YA VORBLTBZRODARLLED 1
DERELTCERIND LS [1] ~ [6] OWTIDITEBEDOAE. 45
[

[8] ERADHEBETFMNL. K KREFEHI1 ~407)ILI-IELVKRFER
5~8 DEAMRKILKRZIDREITESE LT, ThTNHER EVRSE &£
CHEMIREHE T 27O DEEBETH > T,
M L/ERROHBRETZIET 2 O0HEE S,
SZHHB IR EE Hin T 2R EMRO &,
FZHEES SHEREHE T SHEEO &
BEH L7tk Z BB 4 SRTEER &
HlRATEE
ICREd %,
FEADRR

AFHBPBOIBEAOHEBEFEZFMED AR — FTEEMHHAIEY 575E
ICENIL, HEETF D CEYRZNENICOMTE., ISICMEMNICETNT
NOWMBVIBTELNIBELY ZOMOEARSZMET S ENTES,
RIAZRXT SO DIRE

AFPAO—EmEBRICEINIE. (A) w2 LI RAOHERET Z/KTH
HU, HEREERYEZ2M T 5T, (B) IR (A) TESHhAERY
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[0012]

[0013]

[0014]

[0015]

ERFBEN~4D0T7ILO—NTHEHL., HIHREERWZ BT Z2ITRE. &
L (C) (i) I (B) THRLNAEERY%E KRS ~ 8 OfaMibK
ACHH UEYHEBS 2 TR, 41k (1) IR (B) THLW-EBYE
EHUEYHESLITRICLYEMHERET 2, HEARXRT— ROIEE%E
KO EREBRB1~A4OTIO—I, FLTREHS ~ 8 DMEMEILKEET
52 & T, FIEROHMBAEROBRFIEDNE <. BERMICHEBREL R AP
TWeH, AL—ABHHEINAREEG S,

AFERICAWDIHFERAOHEBRETE L TR, FICREIND HDTIEAEW
A. o037+ (Pongamia pinatta) . EET7 7S5 %) (Jatropha curcas) .
IRER77S5F1Y (Vernicia montana) . /$5 T4 (Hevea brasiliensis) |
F 1)sniR4 (Calophyllum inophyllum) , A—+ )& (Hibiscus sabdariffa
) ko IT< (Ricinus communis) ., < (Linum usitatissimum) . > O JF
37 (Sesbania grandiflora) WMENEFLND, ANTH, FEE. 4=
VH., BEYRSBEDESHEENE . TERBICALAVWI EANS, Y03
+ (Pongamia pinatta) . BE¥7” 7> F!') (Jatropha curcas) . [KRERF7 7>
1) (Vernicia montana) . /85 T4 (Hevea brasiliensis) &L UFT U /N
R4 (Calophyllum inophyllum) M5B EELYBIRINDIZDACEE 15
THBDIEDFHE LW,

BB TFOMRIE. BEFISXUX /03 FOL D ICLERIEVWRDRE
FomEk, B miE (B2, SRR baERONM ZAE—FZ)LH
S20R4E) TH7TO0~130XAvyallmirddeENFELL. 100
Ay allPRrIdIENLIYFELWL, BER7ZISZFY., TUNKRI, I
LR ED & D ICLEENERWEROEFICN LT, DR THRd 2e01IC. B
B (BIAE, OVFy OB, AL —minifd) TREEIE
WEFE LWL,

KIPHEICBWT, Tv./ v%] IBE BFEREERKT 5, F/o. KA
MEICEWT TH1 1F. T 1 %DREEFHEITI2ERHEKTH S,
<KiIZk B (AILRE) >
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[0017]

[0018]

[0019]

[0020]

e L7 T OKICE 2. HBBRLNSERER/DZIENTEDS
o COMEHE LTUTBBERY>ZBE,ETFLh. RIVO0—-IDPELAKRSTH
5, BoNHERIZ. BFZDIY /) —ILREBREICLYNAATY /—ILIC
BT D ENTES,

KOHERETICH T 2EEIF. MESLTWI~20mL . gBAW3Z &
MFELL M1, 5~165mL " gRAWVWHZIENFYFHELLL, H2~9
mL  gRAWSZENILICTFFERLWL, F HEORIL. FICHERIND
HED TR BWD, HMESIROBERAHN S 2~5@8H4FFE L. TEOBEIKIELD
BaholE2~3EB”LUEFE LWL,

KICL 2HEREIL. HFICREINZHEDTIFAWS, EEOHMHIED
AL 25CULENFFELL., 30CULEALYIFFLL, 4 0CUULENE
SICIFFE LWV, ITRILF—HEOEHINSLIF, 40CHLYFBKLTHIR
I —EBICRS > EROE LEITEDO R WMEEIH D, TDLH, B
LA5AEBFETHNIIBEB R CRHERKITIZIENTES,

KICKBHHIEZ., ATEHOOLBLADOIRILF—EIMATITH I EDNHHME
DEMLIFFE LW, BAEFIE LTE FIRESINDZED TRV, ¥ 7
RFYVIRY—F—REICLDER. IREDBAREICELDIRE . BERKE
. ¥4 VOEBRFARENBIFOND, CThHRERTHWTIERL, 21&
UEAEHAEDLETERV,

KICLDHEICIE., FICREINZ HEDOTIE AW, EROHMEEEOE
MBEWSERLNS, BEREHNEZEHA T EMNFFI LY, BERORBRHE
Bk, 109U FFE L. 159U ENKYFFE LY., BEROREE
AT ORKRETIE., +RQHEBEEREZGSDIIEANTELRWVMEELH D, £
=, BEROENFEIIX. 4 0O0UTHNFERLLL., 30U THRLYITFFL
W, BEROBANFEEZ4 0L YRCLTE., ThULHMERIEROE LIZ
EHRWMEBLSH D, b, BERERF LAWEETH > TH. HMHEEE
ERLCTDBIEICFY, +RRNEEZR/DIIENTE D,

KICLHHBICEERBREEZAWVWSIEES. BEFROBRRBIIFICREIN
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[0021]

[0022]

[0023]

[0024]

[0025]

2HEDTIFAVD, HEPEOGINAL TFRIFTOKkHzUENFF L, £
RIESEO0OKkHzAFFELL, M20kHzTITHZEPERHEEFF L,

KICK BHHICIE. BICREIND HDOTIEAWVWS, BHEOHMEBEEOE
MEWIERNL, oo IRLF—MROBRRHNL, M4V OREN%ZH
WBZENFFEFLW, ¥4 7 DRORBRNIFEIZ. HMHEMNEOSHR [N HEAT
ZHHEAYOBEEIRIEOHRICEZET Z2REETHIENFELL,

RB. AFEFOWTIOIRICEWTH, VI VOREAWVWSBEIE. &
B, BEFEKRTHD2. 45GHzDLDAFAT %,

T, KICEBHEICIE, v 7V ORBEHEBERRBNZE+aLES Z
EBFFELWERTH D, TOHE, BERORHFEFHEIZ, BERBEHTHE
AT2BaEERLTIVERBETDZIENTES, . 1 70KRE
BHCEY ERLAOREZUERNICERT S, HAahEEERRIC
DWTHEBRDOHMPEBE LY EF/RETDIIENFFELL, AIAIE4 0TLL
ETITH T &EPTFE LY,

BonfKHBE&RIFZ. T/NRL—9 —FICKYBERZRET D &ICE YK
ARFBIEDZEERNIMEOLND, BONIERXRIIBEBEORESYTHY. 28
ORIV O—R, SV bM—R I b=R EIEF—Z, 3FEHEULOR
Dy hO—RQEZZT0, BEAOHKISHEETORBRICLYERY, &
OHEETFT. &x2Er/O03+r. BR7753FY. BFEF7T>FY) T
ZDOHMB8E~99%MNRAIVO—RATHD, COREMIZTOIERHELTH
WY, "AATH/—ILOREPET D EETEDD. BRLTHBRDR
JO0—R%=/B5E&HTED,
<REH1~4DO7ILI—-NICL2HE (BIRR) >

M L7oHEE T 2 EROKME 21T o 7B OBERYICH T 5B 1 ~
4DTFIT—ILICLZHETIE, HEBRI SRR DERFDIENTE S,
COEYMRD E LTI, REHT1~407)2— )L THHEAEERE DL
S5h. FlziE, favzOo—LPraM)IT/—LREDEYIVEXR, B
- hAFO—, AVRRATA—II, ATA4TIRATA—IL. TZTHR
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[0026]

[0027]

[0028]

[0029]

TO—LWREDT 4 NRATO—ILBREREFLEND, E4 IV EFREELE
AL FO-ETHEL. iPAFIELT. 74 FRFO—EaLRTO
—ILEETHIE LTEHERTH S,

REHT ~4D0T7ILI—ILOHERETICHT 2EEIE. BMESLTHIT ~
20mL . gRAWaZEMIFELLS, 1. 5~15mL. gBAWaZ &N
FYFFLL, M2~9mL  gRAVBIERILICTFFE LY, £ HH
EEIE. FFICHIBRIND HEDTIFBRWDA, HHEHMKRDE NS 2 ~ 5 OHF
FLL., TREROBBEDOEANSIF2~3EAKYUKFFE LWL,

RFEBN~4DF7NLI—LELTIE BIZEXS /=, =5/ =, 7
O/ —lb, T8I E%ERTDHIENTESD, HISDRAZERN
BRETZDHICIE. X/ —ILELIEITY ) —IHSRBRIRTDZIENFFL
W TH/—ILEaFERATIEE. KEDBERETDIETHIDEAZIL
WKHEI g 22 &N TED, DD, TH/—ILE LTRKEDERERAL
Z2EPFFELL. BICREINDEDTIERWA, 20% (=4 ./ —IL.S
K=20.,80 (v./v)) UEDI¥ /) — I AFBEICERTLZIENTE
5. BHATH, HENKRDODERANSIE., 75~85v . vHIH ./ —ILHYT
FLL, MB8OV  VvVHIH /—IDBERETFFELL,

REBT ~4D7INI—ILICL BHEEREIE. FICREINDHED TR
WAS, SR D DIMETEDSA S 2 5CUENIFE L. 30 CUEAE
DirE L, 4 0CLRUEDNISICHFE LW, IRILF—HEOHRRHLNLIZ
AO0CHYBLKLTHEIRILFHEICRG > HMEMEDOE LIGED
WHEAEDNH D, D, EHBHAEETHNIIBEERETHERLITO
ENTE D,

REBEBT ~4D7INI—ILICL 2HEBIIE. ABEISEAOIRILF—%
ATITD T EDNHEIEORMNLITFE LWL, EFEFIE LTE, FICREI N
2EDTIERBRVWD, YITRFYIRIY—F—REICLDER, IRED>FRE
ICE BiRE D, BEREBH., v4 70BRBEHRGQENFETFOND, cnbldsE
MTAWTHERL., 2FULELEHAEDETERV,
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[0030]

[0031]

[0032]

[0033]

[0034]

RBEBT ~4 D7 I—ILICL DHBICIE. FIBREINDEDTIFAW
A, FEPRS OHERFEORBEE WO BRALNS, BERBNEHATZI L
PEFELWL, BERORNIEEIZ. 100MUEAFELL. 159U EAEK
YIFFE LW, BEROBRNERENS1 OD0KXRFETIE. +ORMEMNEREED T
ENTERMERDLH D, F/o, BERORFGEIE. 4 O TFINFHEL
<o B0B/LUTALYITFFE LV, BERORNEHEZ40404LYRSLTE
TN EHESEROA LITEORWMEELH B, L. EEFEERF LA
WIBEETH>TH, HEREER<TZZEICIY, +HoBNEELRT/I &
NTE B,

REFEBN~4DT7INI—IICL2HEBICEEERNEAVDES. BERK
DOEIEBITBICREINZ D TIHARWS, HHUEROEAN S TFRIE 1 0 k
Hz MU EATFFELL, LRIFSEOKkHzATFELL., W20k HzTIT> 2

ENRETFFELL, BEROBRBEMNSO0kHzAEBAZ L., BRSO
BEANE U DEEMELH D,

REHT ~4D7II—ILICL ZHBICIE. FIKREI NS EDTIEAW
B, BMRD OHMEEORBE WAL, £, ITRILF—WROR
mAS, YA VORBHABWS ZENFE LW, 1 7 OKEOREEEIL
. HMEDEROHRSHNSHERT SHEREYORENAEDORSUCEIEY 212
FEETBIEMNTFELWL,

T, REH1~407)La—ICk2HEICIE. <1 V0RBHEBS
ERNEZHEHAEHOEZEEFFELVEKRTH D, TOHE. BEFEORH
A, BEREMTHEEBISPBEEEBRLTCIVERBET DI ENTE
5, Fle. YA VOREBHRICKEY LR LABREZEMICERT 2720, #H
HEDLHEZEBERBHICOWVWTS EROMHBBEELYEREET D &
FLL, FIZIF40CRUETITD 2 &EMTFE L,

FTONLKRERT ~407)Ld—)LE&RIE. T/NRL—9—FICL YR
IR T B EICIYBEARFEIED LEFI’ELNS, BONLERFIE
EMRDOREYTHY ., TLURDPIELBROESIVER 74 MZXFO—IL
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[0035]

[0036]

[0037]

THd, EF9IVEET 4 NRFO—IE, HHEBREDOXY /=)L EiiFT
Y= EEREITT, KBIEAILD IALAFTEIZKBIEAY D LZDVEMR
T. WMFILAYMICLT, Keamaide, 7/ —ILEDEBVWES I VEIR
KICBIT, 74 FRTFO—IETOEFEERFRE LTERY., DEtT &
TXS, Ihbld, TNFNESYIVEDRESMELT, £RLIE714 AT
O—ILDEEMELTHWSIEETESN,. EY9IVEDEKRS. £kid
74 MATFTO—-ILOERSEERRAEI/ O NIZ 74— (HPLC) =
WESFEDEELIERADBERE DA AEICLIYEHLTHAWS
ZEBLTED,

<tE¥pmofmty (C (i) IE) >

SHEBEF A KHEHE L, ROWTREH1~407ILa—LTHELEEZDOR
Fh o OREYROHEICIE. KR 5 ~ 8 DMK IEKFREZHMBAES L
THWS, REHL~8DEMKILKRE LT, RYFY AFH U A
TEH ., FAOSUHBEFLON, WTHORETHEYEOME 2 BRICITD
CENTEDN, BEOLUNEWVWD AN SHBROHIEEFV. HlZIEAF
HUOHRULEDHREETE2AFTH U ULEORRRZET ik{bKEEZHA
WBZEDNFFELW, THICARAMDENSEATTUVEAVD I ENED
FFE LW,

R 5 ~ 8 DEEFRILKFRDHBRETICN T 2EIGIE. HMEE LTHI
~20mL / gRAWBsZ&EMFFELL, 1. 56~15mL gBAW3dZ&
Y EUFFELL, H2~9mL  glAWVWSRZENILICTFFRLYL, Tk, H
HERIE, BICREIND SO TIEDWA, HESEROBESAMNS 2 ~5EH
FFELL., ITREOBEBILEDERENSHIE2~3EAEYUEFE LU,
FEMROHBHERE L. BICREINZ2HOTIRHAWS, INEOEHNS25
CTUEATFELL, B30CUEALYTFELL., 40CUENATISICTFEL
WA, TRILFSHBOBRAEHMNSIE. 40CTLYSELL LTHEIRILF—YE
ICRE>HEMROA  LIGEDHRWMEAIH D, DD, E8BbHAEE
THNITEEERCTHBELLKITD CENTEDD, XFITEREMEI XS &
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[0038]

[0039]

[0040]

[0041]

. EEMIHRDOR D THBDZRTTIHLCNILTFUEON)T) 1) RAVE
BL (RVRFFZYVORA: 72C, MU/SILIFUDRA:65. 5C
) . HHEMERME T T DEAIH D2H. ZFICIE25CLUEICET 22
EDEFFE L LS,

MEMHOHE L. ATHOSBELOIRILF—EMATITD I &HAHEEHME
DRENLIFFE LW, BAEFIE LTE, FIRESINDEDTIEAWDA, 7
RFVIRY =S —REICLDIER IREDB|BAEICLDIRE D BEKR
. ¥4 7 OERRGENBIFOLND, CNSIEFBERTHAVWTERL., 2@
ExE#HAEDLETHERL,

MEYROHEEICIE. FICREIND O TRV, HERFEOERS W
DEmRML., BERBREHBE I ENTFE LV, BERORBIEEFEI.
109 ENTFELL., 159U ENLYFF LV, BEROBHSEFEI 1
ONRBTIE. +TORNEREZF/DZIENTERWVMEALH D, T, BEXK
DOEFHEIE. 4 ODUTIFHEF L., 30T LYFFE LWL, BER
DEHFFEZ402SLYRSLTH, TNUEOIORMIRE>TZREOAE L
FEOHRVMERNH B, Adb. BERERFLQAWEESTH> TH, MK
BER<TDHIEICEY, +ORNELERFDIENTES,

AFERICBEWTHEHOHMBICEE RENZAWVW5E. BEROBIKRE
BRFICREINZ HDOTIEAWA, TOkHzUENFEFLL, 20kHz
BENFUFEL L, LEBHERRBOEERTHSME 0k HzTTEIF
ERREEOHEDENSEOND, BEROEIREIEL., 100k HzLU A
FLL, 50KkHzUTALUBTFELYL, BEROBEHBMNMT1IOO0OKkHz%
FBADE., MIEINLEMONBRIGHEITL., OXMIRE>INED
[ EIEEDHDVMERD D B,

FEMROMFEICIE. FICREIND EO TV, HEHEEOERS W
DEERAD, Flol TRLF—MFEDHRAHLL. T4 VORBHEAWVS
EDTFFE LWV, KFEHE ~8 DRAMKILKETH ZHBBEIIKBEEEX
BWes, 40 IRERHNIE. BREUADHRDICIER L THETDZIEEXDS
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[0042]

[0043]

[0044]

[0045]

[0046]

N, ¥4 7 LRORKEEIE., HMEDEORINDSER T 2HEESYO
BENBEOMAICEETIREET DI EMEFELL,

e, EYPHOHEBICIE. ¥4 JOREBHNEHEERBRNZHAELED D
EEWELVWERTHD, TOHE. BERORKMEERIL. BEREMTHE
A58 ERLTIYEBHEETEHIENTES, £/, 14 7 OKER
BHCEY ER LISREZDERNICHERT 0. iAELE BEERRMIC
DWTHERDOHBBEELY EF/REITDENMFELL. FAIEF4 0TLL
ETITS 2 &EDFE LWL,

BSon/EYHOHEBRIE., TNARL—F—FICIYRBERIRT D &I
JYBBERERREIEZZEICLY, BIRME L THEMEEZERSZZENTES
<tEYpao¥Edm (C (i) ITE) >

PRI, AEETEZKHEHL. ROTKRFEHT1~407)LO—ILTHHEL
T OERY = REE (BIAIE, UBBHEOKTE50—-160#4E) I
AL, 4~5k g/ BFEDRAE—RTITHIENTEDS, ILILLZEDHE
Bk, KT100—2002BwWhiE, 12k g /BEETHETH S,
<HART—RTOHOERR>

ARPEERT 255G, HEETZESHI3BICHBEBREZIRRERAL.
FRDTHE (A) . (B) &KW (C) (i) E#EHUICEET D EHNT
X%, TOBEOEZIRICIK., ERLAHEZRGEETNETNERT S &N
TE D,

AFHBPZEET DHE. HEEFEZEET H2E 2RI HMLBFE TERNICH
HITDIENTES, IDHE. HEERECEBERORBRHIGEI SICIZHEE
BOREHIRTCEA—DOERHBEETDH&EICLY., BMHTRRIEICHTE
BEEZTOMBENGRL, JYBEICERT DI ENTEDS, TOLD QMY
FHEELTIE, BEN25~40CHIFFH L. BERRNEEREIEZ1 5~3
ONMFFELL., ARBIT20kHzAFFEF LW, AH. ¥4 7 OREHA
BEERNEHATREEICIE. BERERRNOEEIX. 4 OCUENSFFEL
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[0047]

[0048]

[0049]

W

CDOESICLT, RERICEINIE, FERAOHERBEBTIL, NM14TH/
—ILDRE &0 D HELR. FERIRD. N F T 1 —EILRBE DR &0 5HEY
HEEZLTA SV HRDEHERDIZEBEESLUNA A TR E—EDHRYT —
FTELET 2 ENTE, ARRME B L TERBFNICERN QN1 AF <
AMEFBY AT LEEBRETDEHNTE S,
<#EHE. B3RS BLCEYREIEREE T 2O DEE>

AFEBICBEWTE, HBEFHS, HHEBAELZEETT S EICLYIERNE
B, BUROBLIVCEMHEEHET 22N TESRD,. 1 D0HMEEDOH
ElRATCERETERDZIRRMESEE T &N TE DS, BAEMICEK., ER
AOHERFNS, K. KRBT ~407La—ILBLVREHS5 ~8 D8
FlR{EKFREIERHEAES LT, ThThER, BEUNROE L OEYR%E
HHT 27-DDEETH>T. MRLLIERHOHEETETIET 57200
HHE S, HHMEEICARE A ST MO &, HiEES SR E
B9 2HEE O &, BEH LR E T T 2B a2 mAEELRAL
5 ENTEDL, MHEAOBRBEKOIZ1 DTH> THBRE & ICERRE
ATWTCHE L, SBEEBIF. BDEICHU. HMBEOERFE. HHBEOMN
SRER. BEIRRBRHE. <1V ERHNESBARA TWTE LW,

BABICIE, HMEEICHR L aBETFEIRA L. BEARON SKE N
A%, MERBRBILETII/ORBRELC FTLEEBERRNZITV
 HERBEEODSKBREDHT B, CORELEZFAERRIT Y. RIC. &
EHBONSKRER1 ~4 D07 I— )L EHMHEEICINA D, FTERBEERS
<A VORENS LU FARFEBERRBRN 27V, HiEARELEONL T
IWA—IVBREDHET 5, COBREEZFMELHITY. REICHEM/EOHNS
KRS ~ 8 DEEMKALKFREZHMEIEICIA 5., PFAERBEBRE-IETA D
MERH S LU FAEFBERBHZTV. HIBERIEER O S8 K IBKSE
BREDRET D, COBREEMELBITI. COLDICL T, ¥EHE. EWX
DESLCEPHEZUEBTR DL, BEEZAFE IS, BNOREER. XD
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[0050]

[0051]

[0052]

[0053]

MOBLVEMRERZIENTED, UKEBIF. BEICHL. BEKRD
BEHAMET T EDNTEDZ LD ICHEFEABATVTE LU,
DM, REFERERTH DHEH. EINDS L CEYHZIRRBE T 257
HDEEICIE. LERAFERBOBMHOEEFEICDOWTERB L REZ AR
ICEAT A ENTE S,
<K FER DRI DEFEFRE>

AFEBAD 1 DOEBFEEIX. ERLicL DI, (A) #BELIERBAOMH
BETEZKTHEL, MEREEMYMEZ 98T 5T, (B) I (A) T
BoNEENERFH1 ~407)L2—I)LTHE L. EREEEDE 2D
BEg 2T, BL (C) (i) IfE (B) TELNEMYWERTESL ~
8 DEAFMRALKERTHE LEMHEZISS TR, FaE (i) IR (B) TS
Shi-BERYEEALENEEE2 IR SUEMHEEET 2 HEATH D
M. ARBBORDOERMIES LT, Lihd (B) TROFEIIC (A) TELNI
EEMICHL (C) (i) IRZTOIFEBRHEIND, 2OLDRWRE
iE. KRBT ~407)L3—LeE LT REH2~40O7ILI—ILEEAWNDS
BEICLYBRICERINDS, MBYPHOHMEBZLICITY C&ICLY., REFEH
2~4D7NA—IIERVWTEIRSEZHET SBRICHSDEAZRRT S
BENRLRBOHOTH D, TOMOFEREIE, LARORBIEEIFICE
2% HDTIEARL,

5B (C) (i) IRR%E (B) IRRICKALTITIOARRBED 1 DOEEH
BBICEHLE T, EROBEE,. BEURS S L CEYHE EREE T 220k
B%. ¥R BYUHEASLUCEIRDZIERBET 2/2OOFXEET DI ED
TE D, BEANGRASIE. LIRORFEPBOEYHDOSIES ECHEER. R
DESLCHEYHZIERME T 57O DEEICDWT LIZGRBASZ RIS E
Bdd2&EMNTED,

<#EFEOHMmH>

iR U7ek DI, AFEAOAHDR T — FHIEDO—TEE L TKHBEEITI
EICKYBEBHRAEDEM I 2 &N TEDD, EEOHMEBIZ. BEOAFEHHNE
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[0054]

[0055]

[0056]

[0057]

[0058]

[0059]

T BIBE. AFEPFOART— RHEESIFMIILTITY>IEHTES, T0if
B, MR LHERETZKTHELTEIWS. BRIBRORFEHRT1~407IL

A= & B2 EDMOHMEROERYICH L TKMEEIT> TH LW,

FTOM., REERBRTH Z2EROMBEAFERICIE. ERAFBAOEYHDS
EHEAR. KTOHMBICOWTHBLIAARERKICER T ENATED
<EBhp 5 O H >

Eak L7k D1C. AFEBDO DR — KRB ICH W TIE, RIS K
BT BOBERYICH L TREHT1 ~4 07— ICk2HEEITO C
EILEYRBTBTWS, LLAads, BMRSTDAZENET 35BS, 0K
DRART— RHHBICREINS Z &<, BiEINHEBET&2RFRE1
~4ADQFIILA—IVICEY BEEHMHET DI EETARETH B,

T O, AEFEEETH 2 EIRD OHMESERICIE. LEEARKBOEYH
DELETEPR., REHT1 ~40T7INI—IICLZHBICDODWTEHBLARE
EREIBRICERA T2 &N TES,
<IN X T 14 —EILBBA~DEHE>

AFATHEONEWHIZ. HHRLEE LRFNIEKPEECEDTH
M. FILFINIZAFTIVELTNA T4 —EILBBICT 2, & 27
L hUERVWARHREE (EEARE20107106985%58) ##FAT
NIETH B KD EEATOWTEFEMBICLS Z &AW, £l OHBEE
ERAWDZET, BIETH2HEOEVWT YUY VEMBITZIENTE, X
SILBBRFNOBWVWIRTALAETDIENTES,

Rl

AR, ERREMICK YU ARFERHAE L YEEMICEREET 25, AEBIFZINLERE
BICBRE XN 5 E D TIXAL,

SEHI1

RTIKRIEHEBETFTHICEEZFNZ2AI/O0—RA. E9IVE, 74 hRF
O— LB LCEHDEZR~T,
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[0060]

[0061]

[0062]

(1—=1) 27 O0—20DHH

Wi (DS F v I RMBOAL I —mini; 7. 5kW) TERWE
WL, ISICHRE (SRR MEEBONIZAE—RZIILHS20) TI
OO0XY > allMBLAEF109ICK30mLAEMA., 30CT20kH
zDHBEREZ 1 SBBHN L. KEZoREL A, BROMERIEEISICA
Oi#gYRL. BoNfKBEZEbE TRET. HZREZEL CTHEEZEL. 1§
bhicEsmRKRAEI/O~Y 57 (HPLC) THH L. BEFDR
s0—20EFE (BE%) BLUVRI/O0—REZRTIIRT,

(1 —2) LoD

i (7S Fy 2 ZAEOAL I —mini; 7. 5kW) TEUWE
WL, ISICHmiRE (SRR MEEONMIAE—RKIWHS20) TI1
OO0 A YL allHFELABF10gICXy/—)IL30mLEMA, 30CT
20kHzOBERZ1 59FBHL. X5/ —ILEZoBL, RAKROH
HBEAZILHIC4EBYRL, BoNiAdY /) —ILEEZSHLETERET. &
REBE L. BEREXS/—ILIIEEL, HPLCTOMULEER. 3D
ba7z0o0—b (¢, B, v) &4EOMIM)IIT/—L (. B, v. &
) DEYIVEEBLUV 74 MRFO-LUDEEHIN, HPLCODHE
ROLBHULEEYIVESLC 74 MRATO-ILDEZRTICTT,
(1—3) HEMmOHEE

i (7S Fy 2 ZAEOAL I —mini; 7. 5kW) TEUWE
WL, XoICHiEE (SRR MEEONMZAE—RKIIHS20) TI
OO0 A YL allHfELABF10gIcAFHY30mLEMA. 30CT2
OkHzDOHEERERZ1 52FARHN L. ANFHUVEZLREL -, AROHMLE
EEXLIC4AEEYRL. BonNfAFHUYEZEDLETEET. AFHY
ERBITTHEHZRS 2. BREFR1IIRT,
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[&1]
1

YaSER D ‘

T ROE—RAD | RA—2R [EFIVE | T(RRTO—IL| HEYH
= EE (&) (mg} (mg) (g)

(BEE%)
on3 )
(Pongamia pinatta) 98.7 0.89 1.2 8.7 292
LR7 5% 95.1 0.20 174 6.8 3.26
{(Vernicia montana) : : ’ . .
NS L
(Hevea brasiliensis) 9.8 058 35 1.1 2.47
BEF7I5X
{Jatropha curcas) 86.7 0.66 5.6 7.9 2.74
v JAY: N
(Calophyllum inophyllum) 785 0.18 51 3.8 2.07

[0063] =E&HI 1 ~9

[0064]

[0065]

[0066]

W (SHERY MERONAZEP—RIJIHS20) T1004Avyva
ISR LERET 75X UDEFT10gIlK30OmLEMMA., R2ICRT R
HTHEL, KECERYZ28 L, AROMBEZREZISIC2EEBYIR
L. 6N KEZEDLETRIET. HRLZE L CHEEZEL. FoNE
WMErERREI/OTN TS TTHORL. AVO—RDEZEH L. &%
K9 BHRA70—ADEIEIEF. WThHIFE86. TEERTH -7,

DEICERMICALY /—IL3O0OmLAEMNA, R2ICFRIRETHEL., X
¥/ —IVBEEMMEIB L, AFKOMERELEISIC2OYIRL. B
LX) —IVEEEhbE TRET. BRFERE LA, SOoNnBERKEAS
J—ILICEEL, HPLCToOM LA, HPLCOOMERMOESIVE
E74 FRATO—-ILDEZEHL .

TOD®%. BMICAFHY30mLAEMA, R2ICRTEETHHEHL, A
FUHUVEBEDB L, AROHMEBREEZILIC2EBEYIRL. FohiAF
BUVEBEZEDLETHRET. AFHUE2ERI T THIKMEE,

AYO0—ZADE. EYIVEEHE T« MRFO—JIDE. BLUHEYEHD
IREESER 1 OBFEBICNT2EAE (%) TKR2ILTWT,
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[0067]

[0068]

[0069]

[0070]

[0071]

[F&2]
*: 2
E ¥

1 V-4 3 4 5 6 7 8 2]
fhHURE (°C) 5 25 30 | 40 50 | 30 30 30 30
BiEE (kHz) 20 20 20 20 20 20 20 45 | 100
BE HEIEATEER (50| 15 15 15 15 15 10 30 15 15
ALZ0—R (%) 918 | 95.1 | 952 | 96.0 | 96.2 | 852 | 954 | 92.3 | 83.2
FRIVE (%) 856 | 87.8 | 88.1 | 1.0 | 91.6 | 842 | 896 | 871 | 788
TJARRFO—)L (%) | 848 | 873 | 885 | 914 | 914 | 845 | 888 | 880 | 821
FiE ¥mim (96) 804 | 932 | 934 | 941 | 945 | 892 | 93.8 | 905 | 9786
EhEHI1 0

W (SRR FEONA ZRE—RKIJHS20) ©1004Avy>a
ISR L7 75X UDEF10gIcK30mLAEMAE., 30CT20
kHzDEBEKEZ 1 5oBBRHL. KECEFEDEZ S8 L -, RO ER
EAEXILIC2EEYIRL. BoNKBEZEHLETRET. HZRLZELTHE
WaBlk, BONEHEODLEIZ0. 743 gTHo/, HPLCTHHTL
Tc&E A, AV7O—ADBEIE, 86, 7T%THY, fliriaxs0—R0,
6449%1Fl.

DEIICEMMIC8OV. VBRI /—)IL30mLENMX, 30CT20k
HzOE8E K% 1 509BREL. T4/ —ILEEERYWESEEL -, BEKOD
HMEREZILIC2EBYRL. oIy / —ILBEZEHLE TRIET.
ERLZELL, BFEEITS /) —ILTEHEL. HPLCTHOH LA, TOER
. HPLCOOHHERINASLEH LALESYIVEE T4 hRATO—ILDOEIL.
F¥4XVES5. 4mg. 74 hRAFO—J)L7. TmgTHoT,

FTD®., BRMICAFH30mLENMA. 30CT20kHzDBEH
1 59BEENL. AFYUEESB L. AKROMERELZ S 5IC 20O
URL. BonlnF®FHUEaEabE TRET. NFH U azmEI T THIR
¥ (GEd) (2. 70g) #5871,

EhEfl 11
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[0072]

[0073]

[0074]

[0075]

[0076]

[0077]

0 (SRR MEEIDNA ZAE—RIJIHS20) T100Xvy>a
MR LAEEETTSFEFUDEF10gICAK30mLAENML, 30CT30
DITRFIIRAI—S—TE#HL (600 rpm) . KEEEBYE O
Lz BoNKBZRET. HREEL THEELZSL, SoNBEBEZS
BHRAEI O N TS T7THRL. ROO—ROEEEH L, 2¥EEICHT
HR0O0—ADEEIF. WIFNHIEIE86. THEYTH 7.

DEWCEEWIC20%ITY/—IL (ZH/)—I)L 7K=20,80 (v v
)) 30mLZEZMA., 30CT3I0OR~Y I xFvIRI—Z—TiREHKL (6
OO0Orpm) ., 20%TH/—IBEERYWESB L, B5N/20%T
Y —IVEBERET. RRERE L, SonEBHREXY / —ILITERRL.
HPLCTHO#HiL/, HPLCOSMRERNMOESYIVEET 4 MR FTO—
IWOEZEH L,

Z Dk, EBEMICAFH30mL%EZMA. 3O0CT3I0ORTITIRFY Y
R —Z—TEHL (600rpm) | AFHVEEZDE L, SONEA
FHUVEERET. ANFYUVERRITTHIRM AR,

AYVO—RADE. EYIVEEE T« M RFO—IIDE. BLUTHEYIEHOD
IRE=SER 1 DREBICNT 2ERE (%) TKRIILTT,

EHEFIT 2

BHETRICE T 2EHEA%Z SEAE S L2i@mnE, ERG11 1 &REERIC
BRD EB T,

AUO0—20&. EYIVEEHET« NRTFO—ILDE. BLTHEYIHD
INEEZZEH 1 DREICNTD2EDE (%) THRIIKTKRT,
i1 3

KICEDHHETRERICBWT, ITVRFYIRI—F—ICLDIBBICKAT
X420 (2. 45GHz) #30MEBHL. 0%, 60CT20k
HzDBEF% 1 09BEsE L. 20%ITY / —ILICLDHBEIRES LU
FHUILLDHMETIRICBWT, YT RFYIRIY—F—ICLBBERICRA
T. ¥4 70% (2. 45GHz) 21 5MERHYL. TDH, 60CT20
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[0078]

[0079]

[0080]

[0081]

[0082]

[0083]

kHzDBE K% 1 ONRBRBRHN LAIE g, EEFI1 2EERICL TERD
5=,

AUO0—A08. EYIVEHET 4 NRTFO—IILDE. BLCHEYIHD
IREEZSEHN 1 OBFEICNTH2EDE (%) THRIIKRT,

[£3]

F 3
IRE (%) EEHM11T ErEBI12 | EEHINS
AH0—A 68.2 92.4 97.0
ERE2E 73.2 94.6 96.4
T4RRAFTHA—IL 53.1 86.1 94.9
HEH 65.3 85.4 95.6

Erefl1 4

W (SRR MHEEDNA IAE—RIJIHS20) T100Xvy>a
ICHMRELEETUNRIDEF10gicK20mLzEIMA. 30CT3 04~
TRFYHIRY—S—THERLL (600rpm) . KEEFWEDEEL
s BONIKBERET. RRELZEL THEALS-. Son/-EBELESER
FoOx b TS T7THHRL. AVO—ADEEEH L, 2EBICTT SR
I0—RADEIEIF. WITNEHEIZIEE86., TEEWTH -7,

DEICERWIC20%TY /) —IL (T /=)L K=20,80 (v./ v
)) 20mLZEMA, 30CTIOHPYIRFYIRSI—5—THE#FL (6
OOrpm) . 20%T9/—IBEERYWEDE LA, BN /E20%T
Y/ —IVEBERET. RERZE L, FonEBEHREXY /) —ILITERRL.
HPLCTHO#Hil/, HPLCOOHBERNMSESIVEET 4 MR FT0O—
WOEZETH LT,

D%, BEEMICAFHY20mLENMA. 30CTI30NTITRFVv Y
A5 —Z5—THEHL (600 rpm) . AFHUEEZDR L, BHNIA
FUUBERBRET. NFHYEREI T CHRMEE .

AVO0—ADE. E¥4IVEFET71 MRAFO—ILDE. &FLUEYEROD
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[0084]

[0085]

[0086]

[0087]

[0088]

[0089]

[0090]

INEEBEH 1 OZXEICHTI2EDER (%) TKRAIIRT,

EiEfFl1 5

KICEDHHBETRRICBWT, YVRFYIRI—F—ICLDIWHICIKAT
XA o0K (2. 45GHz) Z30MEBHL., D%, 60TCT20k
HzDBEFEs1 0oBEH L. 20%I¥ /—ILICLDHBETRES LU
FHUICLDMEIRICBEWT, ITRFYIRI—F—ICLBERICRA
T. ¥4/70K (2. 45GHz) #15MEHNL. £D%. 60CT20
kHzOEBEEE 1 O4BR LIEmNE. EEF1 4 &EERICL TERD
=157,

Ao0—RADE, EYIVERET 4 MRFO-ILDE, &SLUEYRD
INEAEBEH 1 OZBICHTZ2EDE (%) TKRAIIRT,
EmEBI1 6
TUNKRIDEFICRKA T, LR7Z77FXF)OEFERWEMNMNE EFE
Bl14EEBICLTERDEB .

AUVO0—RADE. EYIVEEE T« MRFO-IIDE. BLUTHEYIHD
IREEZSEZH 1 OHFEICNTHESE (%) THEL4IITT,
EHeFl1 7
TUNRIDEFICRA T, RR7 75XV ORBEBTFEAVWEENML. EHE
11 56 &RAEKICL TERDEBT,

Ao0—RADE, EYIVERET 4 MRFO-ILDE, &SLUEYRD
INEEBEH 1 OZXEICHTI2EDER (%) TKRAIIRT,

[$=4]

= 4
IE (%) EEHI14 | EmP1s | EiEfi1e | EBH7
20— 66.7 100 80 90.0
E4ZE 64.7 96.7 64.4 90.8
TR RTFE—]L 474 89.5 91.2 985
&t 65.2 101 444 99.7







