G| Extraction BACKGROUND G| has been routinely recovered from
oi |l -bearing plants for thousands of years. A large variety of plants
produce sufficient quantities of oil that can be processed into edible or
i ndustrial products. 5 Gl fromoil-bearing plants is typically extracted
by sol vents. Solvent extraction is a mass-transfer process in which one or
nore materials are transported froma mxture to a solvent phase,
resulting in their separation fromthe m xture. Various organic solvents
have been used for conmercial extraction. However, there still exists a
need in devel oping a cost-effectiWg Exltyvgdtioand environnment-friendly
extraction process for 10 recovering ol from oil-bearing plants. SUVWARY
This invention is based on the discovery that a triglyceride can be readily
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beariing seediverieg eil $rohoiabyarplggidntseed suitable for oil extraction.
Exanpl es of oil-bearing seed include, but are not limted to, soybean,
peanut, sunflower seed, rapeseed, corn (e.g.,

SUMMARY

This invention is based on the discovery that a triglyceride can be readily

extracted from an oil-bearing sced by using a fatty acid alkyl ester as a solvent.
In one aspect, this invention features a method of producing a triglyceride
15 solution. The method includes contacting a liquid fatty acid alkyl ester and a substance
containing triglyceride (e.g., at 15-180°C or 25-150°C ) so that the triglyceride is
dissolved into the fatty acid alkyl ester to form a triglyceride solution. Preferably, the
fatty acid alky! ester is obtained, prior to the contacting step, by reacting alcohol (e.g. a
CI-C8 primary or secondary alcohol) with triglyceride extracted from the same
20 triglyceride-containing substance. Exemplary alcohols include methanol, ethanol, n-
propanol, isopropanol, n-butanol, isobutanol, n-pentanol, isopentanol, neopentanol and n-
hexanol. The fatty acid alkyl ester and the triglyceride-containing substance can be
mixed at a weight ratio ranging from 1:2 to 10:1 (e.g., from 1:1 to 6:1).
The triglyceride-containing substance can be oil-bearing seed. The term “oil-
25 bearing seed” refers to any plant seed suitable for oil extraction. Examples of oil-bearing
seed include, but are not limited to, soybean, peanut, sunflower seed, rapeseced, corn {e.g.,
corn germs or distillers dried corn grains), jatropha seed, karanja seed, neem seed, mahua

seed, castor bean, rubber seed, cotton seed, palm kernel, olive, almond kernel, babassu

1



corn gerns or distillers dried corn grains), jatropha seed, karanja seed,
neem seed, mahua seed, castor bean, rubber seed, cotton seed, pal mkernel,
olive, alnond kernel, babassu t seed, ben seed, cardoon seed, canelina
seed, linseed, hazel nut kernel, henp seed, nustard seed (e.g., Ethiopian
nmustard seed and I ndian nustard seed), jojoba seed, poppy seed, safflower
seed, sesane seed, wheat grain, sal seed, cranbe seed, cuphea seed, nahor
seed, and tobacco seed. Alternatively, the triglyceride-containing
substance can be 5 obtained fromparts other than seed in certain
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nonadecanoic acid, arachidic acid, behenic acid, lignoceric acid, palmitoleic acid, oleic
acid, linoleic acid, linolenic acid, cis-11-eicosenoic acid, and erucic acid. Exemplary
fatty acid alkyl esters include, but are not limited to, fatty acid methyl esters, fatty acid
ethyl esters, fatty acid n-propyl esters, fatty acid isopropyl esters, fatty acid n-butyl esters,
20 fatty acid isobutyl esters, fatty acid n-pentyl esters, fatty acid isopentyl esters, fatty acid
neopentyl esters, and fatty acid n-hexyl esters. Typically, the fatty acid alkyl ester can
have a boiling point of 150-500°C.
The details of one or more embodiments of the invention are set forth in the
description below. Other features, objects, and advantages of the invention will be

25 apparent from the description and from the claims.

DETAILED DESCRIPTION
This invention relates to extracting a triglyceride from an oil-bearing plant using a
fatty acid alkyl ester as a solvent at a certain temperature (c.g., 15-180°C) to obtain an

extraction solution. When the oil-bearing plant contains a high oil content, the plant can



25 apparent fromthe description and fromthe clains. DETAI LED DESCRI PTI ON
This invention relates to extracting a triglyceride froman oil-bearing
plant using a fatty acid alkyl ester as a solvent at a certain tenperature
(e.g., 15-180C) to obtain an extraction solution. Wen the oil-bearing

pl ant contains a high oil content, the plant can 2 be optionally pressed
or squeezed to renove a portion of the oil before extraction. If desired,
the oil -bearing plant can also be pulverized to facilitate extraction. The
extraction process can be performed by methods well known in the art. As an
exanpl e, i tbe@atonsdly pagssadent squeezdshtomempyiga porioh vethe 28 defdird espatiomglfpl ant and
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exanpl e, one can use a low weight ratio for extractl ng a prepressed

oi | - beari gy fagiyring goskh whi ch a portion of the oil in the plant has beeR
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be prepar extrgé/taon may Ay also produce more impurities (e.g., phosphorus and moisture). The
15 weight ratio between the solvent and the oil-bearing plant used in the extraction process
depends on various factors, e.g., the type of the oil-bearing plant and the 0il content in the
oil-bearing plant. For example, one can use a low weight ratio for extracting a prepressed
oil-bearing plant, from which a portion of the oil in the plant has been removed.
Typically, the weight ratio is in the range of 1:2 to 10:1. Other extraction conditions
20 (e.g., the extraction time) can be determined empirically.

The fatty acid alkyl ester used in the extraction process can be prepared by known
methods. For example, a fatty acid alkyl ester can be prepared by an esterification
reaction between an alcohol (e.g., ethanol) and a fatty acid (e.g., stearic acid). As another
example, a fatty acid alkyl ester can be prepared by a transeterification reaction between

25 an alcohol and a triglyceride, such as the transeterification reactions described in U.S.
Patent Application 10/945,339. Preferably, the fatty acid alkyl ester is prepared from a
C1-C4 alcohol. Extractions with such a fatty acid alkyl ester generally produce a
triglyceride solution that contains less impurities (e.g., phosphorus and moisture). The
triglyceride used to prepare the fatty acid alkyl ester can be obtained from a plant

30 different from the plant to be extracted. Preferably, the triglyceride is obtained from a

plant that is the same as the plant to be exiracted. In that case, the triglyceride extracted
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nmet hods. For exanple, a fatty acid al kyl ester can be prepared by an
esterification reaction between an al cohol (e.g., ethanol) and a fatty
acid (e.g., stearic acid). As another exanple, a fatty acid al kyl ester
can be prepared by a transeterification reaction between 25 an al cohol and
a triglyceride, such as the transeterification reactions described in U S
Pat ent Application 10/945,339. Preferably, the fatty acid al kyl ester is
prepared froma C-C4 alcohol. Extractions with such a fatty acid alkyl
ester gener ally produce a triglyceride solution that contains |ess
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alkyl esters or fatty alcohols. Fatty acid alkyl esters are useful as diesel fuels, lubricant

oils, or chemical intermediates. Fatty alcohols are useful as surfactants in detergent

industry.

The specific examples below are to be construed as merely illustrative, and not
20 limitative of the remainder of the disclosure in any way whatsoever, Without further
elaboration, it is believed that one skilled in the art can, based on the description herein,
utilize the present invention to its fullest extent. All of the publications cited herein,

including patents, are hereby incorporated by reference in their entirety.

25 Example 1
Soybeans were first ground into a powder and sieved through a filter having a size

of 40 mesh (about 425-520 um). Soybean powder having an average particle size of less
~ than 40 mesh, which is similar to a dehulled powder, was collected and used for oil
extraction.
30 The soybean powder obtained above was dried until it had a moisture content of
less than 6 wi%. The powder was then extracted using soybean based fatty acid methyl
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oils, or chemcal internediates. Fatty al cohols are useful as surfactants
in detergent industry. The specific exanples below are to be construed as
nmerely illustrative, and not 20 |imtative of the renainder of the

di scl osure in any way whatsoever. Wthout further elaboration, it is
believed that one skilled in the art can, based on the description herein,
utilize the present invention to its fullest extent. Al of the
publications cited herein, including patents, are hereby incorporated by
reference in their entirety. 25 Exanple 1 Soybeans were first ground into a
powder and eiceadch MbBs)asgholacitiih & Beakhawithggitatiohz Fhe odybdsh st FAaUerd25- 520

M . Soybean powder havi an _average particle size of |ess than 40 mesh,
which is sift ‘fl%‘fS%f %reaafaﬂgﬁw F"é‘&FeﬁSngé’P,g“ firestinpbqtwesnanethangy 6%8*@&?@“3‘?%

extracti on.ob&heliforg 8d4bean powder obtai ned above was dried until it had a
noi sture content_of Iless than 6 w% The powder was then extracted using

soybean based f dtFxERatign pEcpssivas sagisd @psby FANEISA M aha selventrie-powder beaker
with agitat, : b , i ‘ a

't anseat er 1L BLIEOUARE N DREP ok N R oDL BVDANSH Vel AR EIPY ", o
f rom soybeadfi0. Zfier ¥kmirautasiod axtpactiondbe vasert af theaisalit (lxy, thebsigtittAVES at a

sol vent -t o-pawder tght ratio of 6:1 at 35C. .The beaker was agitated at
a revol uti Sfrjl)’%%”e"r“grﬁxﬁﬁ?v%g& %Bp S ‘%#ermﬁﬁéz T%\‘F PU confgntip ﬂlﬁ@@c"ﬁ ‘@?t‘f"%?&‘?‘fr@ , the
content of by MPLT @88CIEMbdel 8580; BRSO UEA 90 C18ONERAL P40 Bk, PEERGhPEL) Was

determ nedT The oil content in the mscella was determ ned by HPLC (JASCO
model 15807 CE#HIGnA: MGhde Ripsest giethanph, anSlexangisppropHiadenbakeeX; UVTor r ance,
CA, mppi | edRBASEEiv-TB1NIAEO IRDITHEANEL] L i e s 10
detector: UV-2075, JASCO [nc., To ofjhﬁ/éa%);ﬁ@{eq%gu%ocl%g glﬁg]tfc%%ﬁgmecﬁ in the
m scel |l a wasddemenad etle KyrltHigheKarethodiasbadinges thedpamton diangalt BIKEE00

ﬁ/gﬁL?;L?ﬂrgﬁg}f@%@rﬁg?é%gyp og@?/gigg%‘écg&ga&gtﬂ$hgﬁo.@t f{}ergloﬁ,c i§§9%pd0%6. The
phosphorus content in the miscella was determined according to American Oil Chemist’s
Society official method Ca 12-55. The results showed that miscella contained a moisture
15 content of 818 ppm, a phosphorus content of 14.4 ppm, and an oil content of 3.60 wt%.
The weight of the extracted oil was 20% of that of the soybean powder.

The soybean powder was also successively extracted with FAMEs at a reduced
solvent-to-powder ratio in a beaker. Specifically, the powder was extracted twice at a
solvent-to-powder ratio of 1: 1 by agitating the beaker at a rpm of 1,000 for 15 mintues.

20 After the first extraction, the miscella contained a moisture content of 989 ppm, a
phosphorus content of 23.4 ppm, and an oil content of 14.08 wt%. After the second
extraction, the miscella contained a moisture content of 1,428.3 ppm, a phosphorus
content of 14.23 ppm, and an oil content of 6.13 wt%. After two extractions, the total
weight of the extracted oil was 21.59% of that of the soybean powder.

25 Finally, the soybean powder obtained above was also extracted via a conventional
method. Specifically, the powder was extracted by Gerhardt’s Soxtherm automated
soxlet system using hexane as a solvent at a solvent-to-powder ratio of 8:1 at 65°C. This
method is described in Official and Tentative Methods, the American Oil Chemist
Society, Vol. 1, AOCS Champaign I1 (1980) Method Am 2-93. The results show that the

30 oil contained a phosphorus content of 265 ppm. The weight of the extracted oil was

18.8% of that of the soybean powder.



phosphorus content in the mscella was determ ned according to Arerican Ol
Chem st's Society official nethod Ca 12-55. The results showed t hat

m scel la contained a noisture 15 content of 818 ppm a phosphorus content
of 14.4 ppm and an oil content of 3.60 wt% The weight of the extracted
oil was 20% of that of the soybean powder. The soybean powder was al so
successively extracted with FAMEs at a reduced solvent-to-powder ratio in
a beaker. Specifically, the powder was extracted twice at a

sol vent -t o- powder ratio of 1: 1 by agitating the beaker at a rpmof 1,000
for 15 mi ntkreenplod After the first extraction, the miscella contained a
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were ext r agleadalky aFAMES o, mfo@dsﬁr{l&ﬂbs 5:@59&:)’ %t &%%r&%%é's&%ﬂdf romtheir

correspondi ng oil sources. Specifically, sunf ovver see were extracted by
sunf | ower SEEglYHsEg nEavHs Camalnpéanmﬁur(egpmmmobfﬂﬁﬁapld B8t ppib, rexpiectiedlegd by

peanu basEiGRNES: 401 P13 L B-FRIHbLSH I PLGUALL L oL
until it hlaZ:i3(awt%j sipecevedpnNAGBLE two extractions, the total weight of the extracted oil was
54.83% of that of the sunflower seeds,
15 Peanuts were ground into a powder having an average particle size of less than
25 mesh (i.e., about 425-710 pm) and then dried until it contained less than 6 wt% of
moisture. The powder was then extracted four times in a beaker with peanut based
FAMES at a solvent-to-powder ratio of 1:1. Each extraction was conducted by agitating
the beaker at a rpm of 1,000 for 15 minutes at 35°C. After the first, second, third, and
20 fourth extractions, the miscella contained a moisture content of 701, 690, 661, and 661
ppm, respectively, a phosphorus content of 23.5, 16.4, 0, and 0 ppm, respectively, and an
oil content of 31.4, 10.9, 2.63, and 0.78 wt%, respectively. After three extractions, the
total weight of the extracted oil was 45.83% of that of the peanuts. After four
extractions, the total weight of the extracted oil was 47.48% of that of the peanuts.
25
Example 3
Soybeans were extracted by soybean based fatty acid cthyl esters (FAEEs).
Soybean based FAEEs were prepared by a transesterification reaction between ethanol
and triglycerides obtained from soybeans.
30 Soybeans were first ground into a powder having an average particle size of less

than 40 mesh and then dried until it had a moisture content of less than 6 wt%. The
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of less than 6 wt% It was then extracted twice in a beaker with sunfl ower
seed based FAME at a solvent-to-powder ratio of 1:1. Each extraction was
conducted by agitating 10 the beaker at a rpmof 1,000 for 15 m nutes at
35C. After the first and second extractions, the mscella contained a

noi sture content of 794 and 831 ppm respectively, a phosphorus content of
49.6 and 47.8 ppm respectively, and an oil content of 35.65 and 12.30
wt % respectively. After two extractions, the total weight of the extracted
oil was 54.83%of that of the sunflower seeds. 15 Peanuts were ground into

a powder hasimder Wk tAMEHAGEeDrtd Ghes iBlaaRald WildsdybdiamasedF A utki . €., about
425-710 m) and then dried until it contained less than 6 wt % of noisture.
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total weight of the extracted oil was 45.83% of that of the peanuts. After
four extrab¥faskd ol 0dapt thet ofthe spybespadsdeFact ed oi |l was 47.48% of t hat
of the peanuts. 25 Exanple 3 Soybeans were extracted by soybean based
fatty acid ethyl esters (FAEEs). Soybean based FAEEs were prepared by a

t ransest er Exdmpleion reaction between ethanol and triglycerides obtained

from soybeans. bheans. .we first,ground into er obaving an
aver a@e parti cl %%sb?%% Q?xetgas?ge%thaanm th 15 gh{r?gh?thageﬁgﬁj\rgﬁe”&inﬁ%ﬁ) iIeg’it had a
nMoi st ur e certgnhatebyleas badel diitytacid Baty [Tdaer H(ABKES fvev@Ssell Ae B seixtntact ed t hree
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1T EncrS OB T ORARES AetRIGETE by, trapseptatifisRjioniigachien Reivess n- atanof

and triglycerides obtained from soybeans.
After the first, second, and third extractions, the miscella contained a moisture
15 content of 576, 519, and 479 ppm, respectively, a phosphorus content of 27.32,13.49, and
0.96 ppm, respectively, and an oil content of 15.93, 5.10, and 1.60 wt%, respectively.
After three extractions, the total weight of the extracted oil was 21.6% of that of the

soybean powder.

20 Example 5
Soybeans were extracted by a method similar to that described in Example 4

except that the extractions were conducted at a reduced agitation rate, i.e., at a rpm of
500. Further, the extractions were conducted at four different temperatures, i.¢., 35°C,
60°C, 100°C, and 150°C.

25 The results show that the total weight of the extracted oil increased at higher
temperatures. Specifically, at 35°C, 60°C, 100°C, and 150°C, the total weights of the
extracted oil were respectively 21.42, 23.25, 28.4, and 32.8% of those of soybean
powder, The results also show that at 35°C, 60°C, 100°C, and 150°C, the phosphorus
contents in a mixture containing a combination of miscella obtained after each extraction

30 were 16.2, 18.64, 48.32, and 91.12 ppm, respectively.



a rpmof 1000 for 15 mnutes at 35C. After the first, second, and third
extractions, the mscella contained a noisture content of 650, 652, and
694 ppm respectively, a 5 phosphorus content of 39.4, 23.3, 16.0 ppm
respectively, and an oil content of 14.09, 5.93, and 1.05 w %
respectively. After three extractions, the total weight of the extracted
oil was 20.1 % of that of the soybean powder. Exanple 4 10 Soybeans were
extracted by a nmethod simlar to that described in Exanple 3 except that
soybean based fatty acid butyl esters (FABEs) were used as a sol vent.
Soybean ba@ﬁdnEQBEs were prepared by a transesterification reaction between
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48. 32, andcorgit]éng' & RPnd 1923’/p8€;():;;[n|1 Vrgs;%cuve?y, and an oil content of 6.33 and 4.06 wt%,
respectively. The total weight of the extracted oil was 39.0% of that of the sunflower
seeds when sunflower seed based FAMEs were used as the solvent and 24.71% of that of

15 the sunflower seeds when soybean based FAMEs were used as the solvent.

Peanuts were extracted with peanut based FAMEs and soybean based FAMEs
using a method similar to that described in Example 2 except that the solvent-to-powder
ratio was 6:1 and that only one extraction was performed. After the extraction with
peanut seed based FAMESs and soybean based FAMEs, the miscella contained a moisture

20 content of 470 and 718 ppm, respectively, a phosphorus content of 19.36 and 10.0 ppm,
respectively, and an oil content of 6.23 and 6.83 wt%, respectively. The total weight of
the extracted oil was 39.1% of that of the peanuts when peanut based FAMEs were used
as the solvent and 39.8% of that of the peanuts when soybean based FAMEs were used as
the solvent,

25 The above results show that oil could be extracted from a plant seed using
FAMESs prepared from oil of the same plant sced and FAMEs prepared from oil of a
different plant seed.

OTHER EMBODIMENTS

All of the features disclosed in this specification may be combined in any

30 combination. Each feature disclosed in this specification may be replaced by an
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Exanple 6 Two oil-bearing seeds were extracted by FAMES prepared from
triglycerides obtained fromtheir corresponding oil sources and
triglycerides obtained fromanother oil source. Specifically, sunflower
seeds were extracted by sunflower seed based FAVMEs 5 and soybean based
FAVEs, and peanuts (ground nuts) were extracted by peanut based FAMEs and
soybean based FAMEs. Sunflower seeds were extracted with sunfl ower seed
based FAMEs and soybean based FAMES using a nmethod simlar to that
described in Exanple 2 except that a solvent-to-powder ratio of 6:1 was
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4.06 W % 0&%@%@%&?9&%?3 hgﬂ%%tal wei ght of the extracted oil was 39. 0% of
that of the sunfioowvibe absealdscriphion, awskillodér theegdahasstly aFRMED theeseused as
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one ext r acYagHS WRgeymdreondibigns. Afhuss otherembodimgts g altp tHthihBIZSERPeUdRf based
FAMES andJ%ggQ nih@ased FAMEs, the miscella contained a noisture 20 content
of 470 and 718 ppm respectively, a phosphorus content of 19.36 and 10.0
ppm respectively, and an oil content of 6.23 and 6.83 w % respectively.
The total weight of the extracted oil was 39.1 % of that of the peanuts
when peanut based FAMEs were used as the solvent and 39.8% of that of the
peanuts when soybean based FAMEsS were used as the solvent. 25 The above
results show that oil could be extracted froma plant seed using FAMES
prepared fromoil of the sane plant seed and FAMEs prepared fromoil of a
different plant seed.



OTHER EMBODI MENTS All of the features disclosed in this specification may
be conbined in any 30 conbination. Each feature disclosed in this
specification nay be replaced by an 8 alternative feature serving the
sanme, equivalent, or simlar purpose. Thus, unless expressly stated

ot herwi se, each feature disclosed is only an exanple of a generic series
of equivalent or simlar features. Fromthe above description, one skilled
in the art can easily ascertain the essential 5 characteristics of the
present i nWVEHATR ChRAIMER Byut departing fromthe spirit and scope

t hereof, can make various changes and nodifications of the invention to
adapt it to various usages and conditions. Thus, other enbodi nents are

al so within thelscopé méthécel prodicirpd tiglyetada@lutOnWidprishe@oAtaMERE 4S: 1. A

met hod of produycing. I ceride solutjon, copprising contactjng a
liquid fat ?1 ﬁuégﬁ%y %I‘i?%yleeg{%?n %ﬁarh(’%équlf“%‘?anaﬁp 1} copaping giglyesside édnt ai ni ng
triglyceri det 8 triflp@dridt Redibdol @l Yo ihdl scidaBSPbNE o FoM: &R EALL Y acid

al kyl ester to forma triglyceride solution. 2. The nethod of claiml,
wher ei n t h&oB¥90 pear i ng plant is rice bran, palm fruit pulp, yell owmwood,
or algae. 3. The nethod of clainms I or 2, wherein the
triglyceride-containing part is oil-bearing seed. 4. The nethod of claim
3, wherein the 3il - bBarmetgod ebdaiivs], sdybeathe gilearihg plastisfricobem, psed,

r apeseed, £9% Dut | atro ha,seed, karanja seed, neem seed, mahua seed, castor
bean, rubbert BB OIMO8Hh L&MFC pal m kernel . olive, alnond kernel, babassu
seed, ben seed, cardoon seed, canelina seed, |linseed, hazel nut kernel,
henp seed, nustard seed, jojoba seed, poppy seed, safflower seed, sesame
seed, wheat gr a?i'n, ste I%%@a:l’ oflaimsd or 2, wherein the triglyceride-containing part is

oil-bearing seed.,

4, The method of claim 3, wherein the oil-bearing seed is soybean, peanut,
sunflower seed, rapeseed, corn, jatropha seed, karanja seed, neem seed, mahua seed,
castor bean, rubber seed, cotton seed, palm kernel, olive, almond kernel, babassu seed,
ben seed, cardoon seed, camelina seed, linseed, hazelnut kernel, hemp seed, mustard
seed, jojoba seed, poppy seed, safflower seed, sesame seed, wheat grain, sal seed, crambe

seed, cuphea seed, nahor seed, or tobacco seed

5. The method of any one of claims 1-4, wherein the fatty acid alkyl ester

contains a C6-C24 fatty acid moiety.

6. The method of any one of claims 1-5, wherein the fatty acid alkyl ester

contains a CI-C8 primary or secondary alkoxy moiety.

7. The method of any one of claims 1-6, wherein the fatty acid alkyl ester is a
fatty acid methyl ester, a fatty acid ethyl ester, a fatty acid n-propyl ester, a fatty acid
isopropyl ester, a fatty acid n-butyl ester, a faity acid isobutyl ester, a fatty acid n-pentyl

ester, a fatty acid isopentyl ester, a fatty acid neopentyl ester, or a fatty acid n-hexyl ester.
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seed, cuphea seed, nahor seed, or tobacco seed 5. The nethod of any one of
clains 1-4, wherein the fatty acid alkyl ester contains a C6-C24 fatty
acid noiety. 6. The method of any one of clains 1-5, wherein the fatty acid
al kyl ester contains a Cl-C8 primary or secondary al koxy noiety. 7. The
met hod of any one of clainms 1-6, wherein the fatty acid al kyl ester is a
fatty acid nethyl ester, a fatty acid ethyl ester, a fatty acid n-propyl
ester, a fatty acid isopropyl ester, a fatty acid n-butyl ester, a fatty
acid isobutyl ester, The mgthod odeiylone fettimb 1-7Teshercin the fatytagicadky estsopent yl
ester, a fatty.acid.n ester, or a fatty acid n-hexyl ester. 10 S
The net hod%o igﬁ’&ogﬁgggﬁﬁg@ékm 1-7, wherein the fatty acid al kyl ester has
a boiling point of 150-500C. 9. The nethod of any one of clainms 1-8,
wherein the contacting step is conducted at15-180C, 10. The nethod of
claim?9, whereif t heTg%‘ﬁ‘F@‘@fl Phsenep lickine huwherginghe oontactmgetepis. The

met hod of any;eR8 .Ofs ¢s@s 1-10, wherein the fatty acid alkyl ester and
the triglyceride-containing pail of the oil-bearing plant are contacted at
a weight ratio ranging from11l:2 to 10:1. 12. The nethod of any one of
clainms 1-11, wherein_the fatty aci | kyl ester i.s obtained, prior to the
contacti ng step‘,la(g‘bynpéea'??f"tifhﬂé)og‘?ié‘é‘hgl‘%T%Ht}terqoﬁfﬁﬁ’é%i‘tﬁlélséﬁpg%?‘gﬁ2f5r om the
same trigl yg®g de-containing part of the oil-bearing plant. 11

1. The method of any one of claims 1-10, wherein the fatty acid alkyl ester
and the triglyceride-containing part of the oil-bearing plant are contacted at a weight ratio

ranging from 1:2 to 10:1.
12. The method of any one of claims 1-11, wherein the fatty acid alkyl ester is

obtained, prior to the contacting step, by reacting alcohol with triglyceride extracted from

the same triglyceride-containing part of the oil-bearing plant.
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