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10Wax esters functionalized with hydroxyl groups in the alkyl chain of fatty acid are of
considerable industrial interest compared with the ordinary wax esters because of their different
behaviour including solubility, surface properties ard thermal stability. It was reported that these
types of waxes have a variety of uses such as plasticizers, mold release agent, emulsifiers and-
chemical intermediate. Sulphonated wax esters of ricinoleic acid are promising surface active

15compound.

Currently, the main source of hydroxy fatty acid castor oil and ricinoleic acid (one hydroxylated
fatty acid) is the only one used in oleochemical industry to produce various types of waxes.
However, the quantities of castor oil (hence ricinoleic acid and its derivatives) available on the
20market are subjected to considerable fluctuations owing to poor harvests in the main growing
areas of Brazil and India. Therefore interest has been focused upon new synthetic methods,

which are capable of producing analogue products in large quantities with reasonable cost.

Wax esters are produced by reacting a fatty acid and an alcohol at high temperatures in the
25presence of catalyst -acidic catalysis or metal catalysis. This high-temperature process can lead
to degradation of the esters and undesired side reactions; additionally the resulting energy cost 1s
high. Acidic catalysts are usually time consuming and also give relatively low vields. An acidic
catalyst is usually utilized when treating fatty materials containing large amounts of free fatty
acids. However, the yields of the fatty esters are usually less than the theoretical amount.

30Moreover, the high acid contents of the reaction complicate the separation and purification of the

lIIIIIIIIIIIIIMIIHIIII!lIIIIIMIHIII

__ *G00002*



25presence of catalyst -acidic catalysis or netal catalysis. This

hi gh-tenperature process can |ead to degradation of the esters and
undesired side reactions; additionally the resulting energy cost is high.
Acidic catalysts are usually tinme consum ng and al so give relatively | ow
yields. An-acidic catalyst is usually utilized when treating_ fatty
materials containing | arge amounts of free fatty acids. However, the yields
of the fatty esters are usually |less than the theoretical anount.
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bi ocon(er hpdroxpdscarmc md@@d@@zﬁu@g@@es Pal m based ol eocheni cal s can be
alternatives feedstock for the production of the hydroxyl ated wax ester
using |lipase-catal yzed reaction. 15Li pase-catal yzed reactions operate at
mld cSﬂdllmamnﬁthmImcehtnpnevent degradation of starting materials and reduce
si de reactions. Application of lipases in various biochem cal nodifications
of fdfs and oils is well established, and the catal ytic activity of |ipases

towar dg almﬂgr WKelALAnBE Spksis Alrs® é’&llsﬂdex%tzﬂéﬁiy B eMBol il WolkkRHS,. sSav edsal
hydroxy waX esters produced in the present invention are useful as a
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esters by esterified 25di hydr oxy fatty acid pr ef erably di hydroxystearic
acid (DHSA) with at |east one alcohol in the presence of |ipase. A further
obj edtLufast-hetahyres espctipnsy eparpierati sild sopdifipys. otibich %e%b@é“ﬁéﬁtqno Aed@piscess

on lar Gial %I and' HadteS 15@463@%@ ngf)phcatlon of lipases in various biochemical modifications
of fats and oils is well established, and the catalytic activity of lipases towards hydroxy fatty acid
is also well study by various workers. Several hydroxy wax esters produced in the present
invention are useful as a surfactants or chemicals. - '
20 _
It is an object of the present invention to provide a method for producing a high quality palm-

based wax esters.

Another object of the present invention is to produce a high quality wax esters by esterified
25dihydroxy fatty acid preferably dihydroxystearic acid (DHSA) with at least one alcohol in the

presence of lipase.

A further object of the present invention is to carry out the above-mentioned process on

large-scale in a simple manner.

30



The presen't invention is relates to a process for producing a wax ester
particularly a pal mbased wax ester by esterifiying difydroxy fatty acid
preferabl y di hydroxystearic acid (DHSA) with at | east one al cohol which
contains 8 to 18 carbons per nolecule. 5In the preferred enbodi nent of the
present invention, the DHSA is derived 3rom pal m based ol eic acid which
prepared according to Singapore patent 86353. In another enbodi nent of the
present invention the DHSA nmay be derived fromany other oleic acid. The
al coholThaseekehnintvhetiqr Bseates ittw @nddeenfoc @mdbanglanw estar Hortandhlde pdlmobrsed
contains 8 to 18 carbons per nol.ecul e or to Si.n 0 te
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stirring continuously at tenperature in the range from about 30C to 70C
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hour. AffedrokiSricdtfigi.reaction mxture is separated fromthe catal yst by
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i rmobi | j.zed ed.. There are Lo ' n 0 ¢ f

i mobi Illg‘féde%ﬁzy%@c?oﬁn}?lﬁﬁsgll Avent rldgﬂce q%a{o &F%T?D%It {Q’I}itgoéldftheagih?mqmlk 5'S A

easy se@at@bkoTa@NayaRnl nidshbhe piatdy ot ,stnamd c@ﬁ@muﬂﬂsyf atrtemperhmr&)fn Ilhlaeange
enzyme is all owed. Easy separation of the enzyme fromthe product

si npl i firem abapyHECHp ﬂ|0¥Q: atlecniTieRAR R ITedY %Po?aé”%aute‘f lFlil gieant SP]é 82t3%6n
technol ogy. Wil 184607 %ﬁmafn'ice YSiCeht! %Vél &3 P 1ML Rre Or lxagf!%@t@gﬁé@d whizch

are of t&n. prerequi site for estab Ing an econom cal l'y "viab
enzyme- cafﬁ&l@étyﬂ@dh@r@c&&smmumaséaanlsmt& thaettdreficpies sattiomvent | on IS
preferably Lipozynme. 15

25

Detailed Description of the Preferred Embodiments

According to the present invention, process for producing wax - ester comprises esterifying
dyhydroxy fatty acid compound preferably dihydroxystearic acid (DHSA) with at least one

30alcohol in the presence of lipase as a catalyst and an organic solvent medium optionally. In the '



The DHSA used.in the present invention is 9, 10-di hydroxystearic acid which
represented by formula (1) OH CH3*CH2CH- CH-(---CH2t 000H OH Formula 1 20
Accor di ng to Singapore Patent 86353, a process for preparing dihydroxy
fatty acid conmpound fromoleic acid conprising the steps of: a).

preparation of peroxyacetic acid by reacting glacial acetic acid with
hydrogen peroxide (nornally 30%to 509 in the presence of a suitable

catal yst; b). epoxidation of oleic acid with peroxyacetic acid obtained
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acid val ue (ACES Met hod). Bel ow are the characteristics of pal mbased DHSA
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Formula 1

According to Singapore Patent 86353, a process for preparing dihydroxy fatty acid compound
from oleic acid comprising the steps.of: a). preparation of peroxvacetic acid by reacting glacial
acetic acid with hydrogen peroxide (normallv 30% to 50%) in the presence of a suitable catalyst;
b). epox1dat10n of oleic acid with peroxyacetic acid obtained from step (a) at sufficient
25temperature, with the mole ratio of peroxyacetic a01d to oleic acid in the range £ 0.5:1.0 to about
1.5:1.0 to form an epoxide; and c). hydrolysis of the epoxide obtained from step (b) to dihydroxy
fatty acid compound. In the preferred embodiment of the present invention, the ratio of glacial
acetic acid to B}fdrogEH peroxide of step (a) is 2.06:1.0; the mole ratio of peroxyacetic acid to

- oleic acid of step (b) is in the range of 0.75:1.0 to about 1.0:1.0: and the step (b) is conducted in a



Par amet er Hydr oxyl val ue, maKOH g 309.3 'Aci"c'i' Val ue, maKOHl g, 180.3 30
| odi ne ,.\_/al ue, 912/1009 1.1 Saponification Value, maKOH g .

(93]

temperature in the range of 60°C to 95°C, more preferably at 75°C to 80°C. When the addition of

peroxyacetic acid to the oleic acid is completed, the reaction mixture of step (b) is stirred for

about 30 minutes to 3 hours, more preferably from one hour 30 minutes to two hours. Finally, the

reaction mixture is separated from unreacted peroxyacetic acid prior to hydrolysis of the epoxide.
5

In the preferred embodiment of the presenf invention, the dihydroxy fatty acid compound used 1s

dihydroxystearic acid which derived from palm oil oleic acid.

The ratio _ch DHSA to alcohol at the beginning of the reaction may be varied in a wide range. In
10the preferi:'ed embodiment of the present invention, to prepare a product which is rich in wax
ester and éontains only small residual amounts of DHSA and alcohol, DHSA and alcohol will be
supplied at a mole ratio in the range of 1:1 to 1:2 with preferably 1:1. If it is desired to minimize
the acid content of the wax ester product, it will be recommendable to begin with an excess of
alcohol. In this way it is readily possible to prepare wax esters having an acid value below 5. The
15acid value is measured in the usual manner in mgK OH required per gram of the sample, and is a

measure of residual acid.

The fatty acid compositions (FAC) of DHSA and product obtained can be determined by gas
‘chromatography. Other chemical characteristic used to identify DHSA and the products are
20saponification value (AOCS Method) and acid value (AOCS Method). Below are the
characteristics of palm-based DHSA used in this invention. However, it may be varied
depending on the sources of the oleic acid used for the production of DHSA. The process is

applicable to crude and purified DHSA.

25Table la: Characteristic of Purified Palm-Based DHSA

Parameter : :
- Hydroxyl value, mgKOH/g ' 509.3
Acid Value, mgKOH/g _ 180.3
30 Iodine Value, 912/1009 1.1
Saponification Value, mgKOH/g 178.5
Melting Point, OC 90.6

Fatty Acid Composition, % C16:0 2.8



178.5 Nblting Point, OC 90.6 Fatty Acid Conposition, %Cl16:0 2.8 .6

C18: 01

5

10

20

" 25Table 2: Reusability of Lipozyme on the esterification of DHSA and 1-Octanol

(%]
n

40

.8 C18: 20H93. 2

maKOH g Acid Val ue,

6
C18:0 1.8
C18:20H 93.2
-unknown 2.2
Table 1 b: Characteristic of Crude Palm-Based DHSA
Parameter
Hydroxyl value, mgKOH/g 196.0
Acid Value, mgKOH/g 179.3
1 odine Val ue, g 12/1 OOg 10.2
Saponification Value, mgKOH/g 178.0
Melting Point, OC 61.9
Fatty Acid Composition, % C1 8:20H 67.2
C12-CI8 14.2
unknown 18.6

conversion of DHSA ester at the end of each cycle.

Cycle % Conversion of ester
C1 92.4
C2 91.8
C3 92.2
C4 91.8
C5 90.7
Cé6 91.1
C7 89.6
CS 88.9
C9 §9.0

CIO 87.4
Cil 87.4
C12 82,0
C13 82.9
C14 79.6
CI5 70.5

Clée

79.8

, -unknown2.2 5 Table 1 b: Characteristic of Crude
Pal m Based DHSA Paraneter 10 Hydroxyl val ue,

. maKOH g

Table 2 demonstrates the reusability of the immobilized enzyme (in particular Lipozyme 1M)

used in this invention. The enzyme activity after repeated use was assessed in term of %



1 odi ne Val ue, 12/1 00a Saponification Value, maKOH g Melting Point, OC
196.0 179.3 10.2 178.0 61.9 15 Fatty Acid Conposition, % C 8:20H67.2
C12-C1814. 2 unknownl8.6 20 Table 2 denonstrates the reusability of the

i mobi lized enzynme (in particular Lipozynme 1M used in this invention. The
enzynme activity after repeated use was/ assessed in termof % conversion of
DHSA ester at the end of each cycle. 25Table 2: Reusability of Lipoz), Tne
on the esterification of DHSA and 1-Cctanol 78QICI e% Conversion of ester 92.4

C291. 8 30C392 ? C17 4
C18 &1.7
C19 81.3
‘ C20 85.7
5 C21 ' 70.7
22 : 6"6
C23 65.
C24 ' 64.5

10The reaction was carried out at 50°C, at rotating speed of 150 rpm for 1 hour, mole ratio of

DHSA to 1—oc_:tanoi =1:2

Wax ester obtainable from the process according to the present invention is 9, 10-
dihydroxvsterate which presented by formula (2):

13

CH3-(-CH;)7CH(OH)- CH(OH)- CHz);—.CQOR
Formula 2'

20wherein R 1s independenﬂy selected from linear or branched alkyl group with 8 to 18 carbon

atoms.

The present invention may be carried into practice in various ways, but certain specific processes
embodying the present invention will be described by the way of illustrated in the following

25examples.
Example I

A batchwise operation was carried out on a laboratory scale. DHSA (0.1 mol) and 1-octanol (0.1
30mol) were placed in a 1L rotary evaporator flask with 10% (w/w). Lipozyme 1M based on fatty
acid. Hexane was used as a solvent medium. Stirring was achieved by rotating the flask using a
rotary evaporator. The reaction was allowed to proceed for lh. After this time the reaction
mixture was separated from the catalyst. The mixture was then cooled at 50°C for 5h. The

separated crystals were removed by filtration and washed with chilled/cold hexane.

%)
tn



C491.8 C590.7 0691.1 C789.6 35CS88.9 C989.0 Cl CB7.4 Gl 87.4 C1282, 0
40C1382.9 C1479.6 C1570.5 C1679.8 7 Cl177/8.4 C1881. 7 C1981.3 C2085.7
5C2170. 7

The product obtained has an acid value of about 40.7 mgKOH/g. The yield is about 63.3% based
on GC analysis. FTIR: 1729 cm” (C=0 of ester compound), 1175 cm™ (C-0 stretching), 3463
cm-1-3329 cm-1 (OH stretching)

S5Example 2

Example 1 was repeated The mixture was heatea to 50°C in a waterbath. The reaction was

allowed to proceed for 1h. The product has an acid value of 16.5 mgKOH/g. The vield was about |

76.6% based on GC analysis. FTIR: 1731 cm™ (C=0 of ester compound), 1175cm” (C-0
10stretching), 3462 cm™3328 cm™ (OH stretching)

Example 3

Example 1 was repeated. The mixture without organic solvent was heated to 70°C in a waterbath.
15The product has an acid value of about 12.9 mgKOH/g. The vield is about 84.1% based on GC
analysis. FTIR: 1731 cm™ (C=0 of ester compound), 1178 cm™ (C-0 stretching), 3467 cm7-3324

cm’ (OH stretching).

Example 4

20
Example 1 was repeated. The mole ratio of DHSA to octanol is 1:2. The reaction mixture was
heated to 50°C in a waterbath. The product has an acid value of 3.9 mgKOH/g. The yield is about
90.1 % based on GC analysis. FTI R: 1737 cm” (C=0 of ester compound), 1172 cm™ (C-O
stretching), 3464 cm™-3336 cm™ (O-H stretching).

e
n

Example 5

316.5 g (1 mole) DHSA, 260.4 g (2 mole) 1-octanol and hexane (1500 ml) were added to the
multineck reactor, which was fitted with a mechanical stirrer. The reaction mixture was heated to
30the desired temperature. Then, lipozyme (10% w/w) was introduced into the reactor and stirring

begun. The reaction was conducted at 50°C for 3h.



C2267.6 CT2-565.2 C2464.5 10The reaction was carried out at 50C, at
rotating speed of 150 rpmfor 1 hour, nole ratio of DHSA to 1-octanol = 1:2
Wax ester obtainable fromthe process according to the present invention
is 9, 10- dih, Tdroxysterate which presented by formula (2): 15

CH3- (-CH2) 7CH(OH) - CH(OH)- CH2, 7- COOR Foi ni ul a 2 20wher ei nRis

i ndependently selected fromlinear or branched al kyl group with 8 to 18
carbon_atons. . The present jpventi ,_ be carried into practice in .
Var  ouB ARy Re Bt o8] SHH ShadiF R by bepisSeas bt g /s HESpr e Sormaysis

| nventFgr: Wkt cbe @esebrbad Bymphgayey 7af crht [ esh sat@fink ) sube Lpliow g
25exanpl es. Exanpl e A batchw se opefation was carried dut on a |aboratory
‘'scal e.((DHS#e(cbing).nol ) and 1-octanol (0.1 30nol) were placed in a 1L rotary
evapor at or ggask wth 10% (w w). Lipozyme 1M based on fatty acid. Hexane
was use(f.é)é solvent nedium Stirring was achieved by rotating the flask

usings a rotary evaporator. The reaction was allowed to proceed for |h.

After this time the reaction mxture was separated fromthe catalyst. The
m xt ur¥-Was (- hewladdied. Hi/ S0 ote) SipsteThg akehalraat dd0 orl hsxatlesvare pédaddaov ed

by fil I ] ] Ll.hed/cold hexane.~. 8 The pr.oduct obtai ned
has an%@ﬁ%t%g?ﬁ%o@’ﬁé@%ﬁa%@gg@M{ga# é% fé Sﬁneef'dT qesre%c%ﬁ &9 3%based on
GC analeggidso S0€EThR: 1302 e(Welin@bdest efto eRastbHind stirdSe 8dBud. TKe Raction
stretching), 3465 c¢cm1-3329 cm1 (COH stretching) 5Exanple 2 Exanple 1 was
r epeat'&d. CoPHected for dhe was heated to 50C in a waterbath. The reaction was
all oygd to proceed for ft. The product has an acid value of 16.5 nmaKOH g.
The yield was about 76.6% based. on GC analysis. FTIR 1731 cm1 (C=0 of
est er Tenpodnd)hasldn dadr valfeCo0 17.8 mgKOH/g. The yield is about 73.3% based on GC

analysis. FTIR: 1735 cm” (C=0 of ester compound), 1171 cm? (C-O stretching), 3467

cm™-3324 cm™ (O-H stretching)

151t 1s to be understood that the present invention may be embodied in other specific forms and is
not limited to the sole embodiment described above. However modification and equivalents of
the disclosed concepts such as those which readily occur to one skilled in the art are intended to

be included within the scope of the claims which are appended thereto



| Gstretching), 3462 cm1.3328 cm1 (OH stretching) Exanple 3 Exanple 1 was
repeated. The m xture w thout organic solvent was heated to 70Cin a
\vaterbath. 15The product has an acid val ue of about 12.9 maKOH a. The
yield is about 84.1% based on GC analysis. FTIR 1731 cm (C=0 of ester
conpound), 1178 cm (GO0 stretching), 3467 crif' -3324 cmi (OH stretching).
Exanpl e 4 Exanple 1 was repeated. The nole ratio of DHSA to octanol is 1:2.
The regﬁ:t.i on m xture was heated to 50C in a waterbath. The product has an
acid v Sof 3.9 rnakKOH 2.-,. The yield is about 90.1 % based on GC
analysis. FTI R 1737 cmi (C=0 of ester compound), 1172 cm1 (CO
stretching), 3464 cm1-3336 cm1 (0-H stretching). Exanple 5 316.5 a (1

nol e) DHBAro&sefot prodRinyol &) esfer ootmaneihg aredstépexdne (1500 m) were added to
the mul tineck .reag}é r, which was fitted with a nechanical stirrer. The
react i & PHPREFR © g‘yﬂ@éféﬁr}’t%@%ﬁrﬂ@% diealet srature. Then, |ipozyne

(10% WithestBE cAtidhFAHA EH JdRS:Q fhRE afi8REEPH AN oR st b NGiR8AKAs: hDGIcHEAGLHT ON
was conducted at 50C for "3h. © 9 The product has an acid value of 3.4
ma- KOHfogm Wheesydrgdrdl i s about 92. 3% based on GC anal ysis. FTIR : 1733 cni

(C=0 o ter-c und), 1175 cm’ . (C O stretching), 3471 cnv1-3322 cm (0-H
stret caopﬁlzt)ra%lo g%ﬁg% e&f?égm %(lb(b% nol e) DHSA, 117 g (0.6 nole) isostearyl

al cohol and 450 ml hexane were added to the multineck reactor, which was
fitted with a mechanical stirrer. The reaction m xture was heated to 50C

t hen | #pddynroorss fonpraigeadvivheser hecardiagttor Claimd Istwher¢ingpaibeparativhef
react;j,on cted for 3h..The,produyct has. an a id value of 17.8
Ko, d\'@z&%gﬁ%‘ b8 3 hoil s dHSIBE 894 Skl 81 SUB e R 1735 om 1
(C=0 of) estaratoanpdpad)yacddd he@dnby (r€ac@ingt Flediglhhdeg} , ac3 OAthC Ay dragetd pebRrde
(0-H stretching) 151t io/s to be understood that the present invention may be
enbodi ed FHPHIESO7s19e070) 8 theohrrgsnamal ¢ stabie 9aahsted to the sol e embodi ment

descriped ahaye, Hpvaver .apdidl GRtLen.aRd agulyahentfodf e dis ol sed,
' concepitg))‘s3 Euch tg%n {a‘ﬁosel \Aﬁ{ﬂgh T e;%?(%)yg%éggu?a?ob%{%éggkj??rﬁesc} i ﬁ(a?ﬁg%gr@?&%lrte :
i nt ended t¢opdeturmotitidiad male hitio dtheersgapaicodeid heoleicaicitsinvthe cingared Cappended
ther ?%O a%gutq.gll .r5sto form an epoxide; and
¢) hydrolysis of the epoxide obtained from step (b) to a corresponding dihydroxy fatty acid

compound.

3. The process for producing wax ester according to Claim 2, wherein the ratio of glacial acetic
20 acid to hydrogen peroxide 1s 2.06:1.0
s
4. The process for producing wax ester according to Claim 2, wherein the mole ratio of

peroxyacetic acid to oleic acid is in the range of 0.75:1.0 to about 1.0:1.0.

255. The process for producing wax ester according to Claim 2, wherein the temperature range for

the reaction is 60°C to 95°C, more preferably at 75°C to 80°C.

6. The process for producing wax ester according to Claim 2, wherein when the addition of
peroxyacetic acid to the oleic acid is completed, the reaction mixture is stirred for about 30

30 minutes to 3 hours, more preferably from one hour 30 minutes to two hours.



1. A process for producing wax ester conprising the steps of: (a)
preparation of dihydroxy fatty acid conpound fromoleic acid; 5(b)
esterification of said dihydroxy fatty acid conpound fromstep (a) with at
| east one al cohol to foini wax ester; and (c) filtration of said wax ester
fromstep (b). 2. The process for prbhu0|ng wax ester according to Caim
1, wherein said preparation of 10d|hydroxy fatty acid conpound fromoleic

acid c isin e steps of: a) preparation_of eroxyac tic acid b
reacting gaki g‘FSS erepqogggeg Vi FHT Ry éﬁo g‘e?lgkgd‘é( TR réﬁFarC)?O@GW%{’ée 509
in the presgnce m & H&t&@glrﬁ;\ga%%g% é{cﬁﬁ to‘%Rr%le?sf LR ofoghei ¢ acid . with

per oxyacetic acid. alne ep cient tenperature, with
the nole ratio of peroxyacetlc acid to oIelc acid in the range of 0.5:1.0
to 15apout 1.5:1.0 to fornlan epoxi de;. and hydraol ysis. o OX|de

obt aj ngd FEMSELRT PEIUE B ToriE SpREPAY @f a?{a%y @mﬁ %itff éﬁb APOERY.

3. The,freesDoulds dMVREUGLR WA est er according to Claim2, wherein the
ratio of glacial acetic 20acid to hydrogen peroxide is 2.06:1.0 4. The
process for producing wax ester according to Caim2, wherein the nnle
rati o gf perox tic aci.d to oleic acid is th

about 1. HOXE% or uf)lpbé’easz‘sesf%racﬁorrg%(:t? n%]a ge\égleer 1 Sc?l:doggf? aré”‘f %Ca@ ai m
2, Mheﬁ@ﬂns@&ﬁeﬂ@ﬁﬂﬁﬁﬂhﬂ&%eﬁ@Hﬂﬁmﬁ@Br&hﬂnﬁ&@ﬂ&b@&dlS 60C to 95C, nore
preferably at 75C to 80C. 6. The process for produci ng wax ester according
to Caim2, wherein when the addition of peroxyacetlc acid to the oleic
aci d iy$,C ct X rred for about ;30 nutes
PR R e e e e R e R U
The pr@@&$§aﬁﬂh1bmﬁddﬁhﬁng@Xmﬁs&ﬁ& according to Cla|n12, mhereln the
reaction mxture is separated from =acted peroxyacetic acid prior to
hydr ol ysis of the epoxide. 8. The process for produci ng wax ester
accor di NITho (3 AtTorl ptfRifingWRRE Rty SRE g 'oht d t & YerRAC
-dlhydroxyste§$%cbac?dp 9" ¥né rScéss(? o % gé%ngﬁwe¥a§§%g%dgghoﬁggng to
d a|nsdﬁndmheMEmm:&aidEdﬂﬁyﬂh@kv@&&ancamd5|d |s derived from pal m based
O|elﬁ acid or any other oleic acid. 1010. The process for producing wax
esteraccording to aim9, wherein said di hydroxystearic acid is a

pal m basedydiRydrony %?(Qﬁ"cing B8l GterbbeordRE DSBS, {RreiRlQRUEEND 1s l\ﬂ@ér gster
according to daim 10, wherein said pal mbased di hydroxystearic acid is 9,
10- di hjunolxgpstlechol (gsltagﬁ td.181Brbon atoms per molecules.

13. The process for producing wax ester according to Claim 1, wherein the mole ratio of said

20dihydroxy fatty acid to said alcohol is in the range of 1:1 to 1:2.

14. The process for producing wax ester according to Claim 1, wherein said esterification

process 1s conducted at a temperature in the range of 30°C to 70°C.

2515. The process for producing wax ester according to Claim 1, wherein said esterification

process further comprising step of adding organic solvent optionally.

16. The process for producing wax ester according to Claims 14 and 15, wherein said
esterification process is maintained at temperature approximately 50°C in the p'resence of a

30organic solvent or approximately 65°C to 70°C without adding organic solvent .



12. The process for producing wax ester according to Caim1l, wherein said
al-cohol is linear or branched alcohol with 8 to 18 carbon atons per '
nol ecul es. 13. The process for producing wax ester according to Cdaiml,
wherein the nole ratio of said 20di hydroxy fatty acid to said alcohol is in
the range of 1:1 to 1:2. 14. The prockss for produci ng wax ester according
to daiml, wherein said esterification process is conducted at a

tenper atu in the range of 30C to 70C. 2515 e process. for. producing wax
cotor ACcoPaimg o 0 BHENE G 61 S5 UBE R PR ok GHET o tud S RHHEH
conpri $iREssSti8RerQlonBAdi R0 Fanke et optionally. 16. The process for
produci ng wax ester according to C ai s 14 and 15, wherein said
esterification process is maintained at tenperature approximately 50C in

i no B B R e e o digBRR L o Rty el et e

according to Claiml, wherein said esterification process further
conprising step of adding catal yst. ~18. The process for produci ng wax
ester é&aﬂremrﬁ@esp‘ raraduninErvadieg sicepréimigde £4aiml \s whesin $apdpase i9Lipphagne.
process for producing wax ester according to Caim18, wherein said |lipase
i's Lipozyne. 20. The process for produci ng wax ester according to Caim
1, whefei Thsairccegstfer pfddusing onapreaeeascdriint er CRaapr,i whégint ked skepifioktion
continuous rotating or stirring. 21. The process for producing wax ester
accor dPIR§etsduthg REIPIISHE HOSeRART BRI SIRIEBAVEFETIBE of wax ester can be
achi gyyed by using rotary evaporator. 22. A9, 10-di hydroxysterate
obt ai nabl e from a process according to any one of Cainms 1 to 21

15r epr @sehtegutodnss farprudwing(R3x es@i3re{or@in2)td CH{ikl)] -to CHl( @hdreinChiZl) ZdonvEEWIR of
wherein Ris in epegdeg%%y selected fromlinear or branched al kyl group
wi th 8% 18" W ottt ehEY UPpe rotay £VapeTgiBhnosi ti on of wax ester conprising
of :  dihydroxy fatty acid fromoleic acid; and at |east one al cohol 2524.

A product including a wax ester according to any one of Clainms 1 to 23.
22. A9, 10-dihydroxysterate obtainable from a process according to any one of Claims 1 to 21

15represented by formula (2):

CH;-(-CH,);,CH(OH)- CH(OH)- CH,), - COOR

wherein R is independently selected from linear or branched alkyl group with 8 to 18 carbon
atoms.
20
23. A composition of wax ester comprising of:
- dihydroxy fatty acid from oleic acid; and

- at least one alcohol

2524. A product including a wax ester according to any one of Claims 1 to 23.



