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*166166* 1 A PROCESS FSMWWWWT' ON OF TOVATO EXTRA TH H GH
CONTENT | WOOYOTISENE FI ENTI ON The present i nveaITVErOB/027@% ates to
‘a process for the preparatimais@f tomato extracts with high content in
| ycopene. TECHNI CAL BACKGROUND 5 . Lycopene is a natural pignent, :
parti cul ar by PROCESS FORoFHEe PREBA RATION OF TOMNTOVEXFRAECTS .
color. Due to this characteristic, as well as its safety and benefici al
effects, | | ' ENEIN hbMGOKENE industry as a coloring agent,
usually in the formof oleoresin, i.e. a suspension in natural lipids. In
this form |ycopene oxidation (crystalline 10 | ycopene being highly
unstabl e) and bacterial degradation are prevented, nost likely due to the
li pids and nat FIBRLIhQF GHEaINVENTEION. Furthernore, |ycopene is used as
f ood suppl errenitfht hanks to its antioxidative and chenoprotective
properties. Al Thoyghsdntcipyeneonarelites po P dreeksBYfos WRE NShSraiicar I,
Helv. 15 Chim Acta 33, 1349 (1950); Isl gr et al., i tt}?gpgr:ﬁ%l, ﬂ4%§[o(x§ét§fg)],
it is usuabktractsbvuh megh pnextitriacycopend.r om t onat oes (Lycoper si cum
esculentum. As |ycopene has intense red color only when in the
crystal line follRCHMCAXt BACKGROUWN®Ss should allow to obtain the
product in this form To date, the suggested nethods (W 95/ 16363 and WO
97/ 4828Y) 20 Lynppérse it kensnpat 3igmenef pAfeulaAY B Ed Mt iRC oY Be %@Qithe
extraction of the latter wth solvents. In WO 97/48287 tomat oes, %e ore
pul p- ser unwsiégramelonohavimgiintensasredoc dler pBrfeotdTekl sUglbirh c R TkHCOlak el as
conditions, are subjected to heat treatnent; the extraction is carried out
in the hottassafelty . and t beneficinhesfeptspclozopensris beidetgduvid Rnaye taRe of
t omat oes, the :

industry as a coloring agent, usually in the form of oleoresin, i.e. a

suspension in .natural lipids. In this form, lycopene oxidation (crystalline
10 lycopene being highly unstable) and bacterial degradation are prevented,
most likely due to the lipids and natural antioxidants present. Furthermore,
lycopene is used as food supplement thanks to its antioxidative and
chemoprotective properties.
| Although lycopene can be prepared by synthesis [Karrer et al., Helv.
15 Chim. Acta 33, 1349 (1950); Isler et al., ibid. 39, 463 (1956)}, it is usually
obtained by extraction from tomatoes (Lycopersicum esculentum). As
lycopene has intense red célor only when in the crystalline form, the
extraction process should allow to obtain the product in this form.
To date, the suggested method_s (WO 95/16363 and WO 97/48287)
20  comprise the separation of the serum from the pulp, and the extraction of the
latter with solvents. In WO 97/48287 tomatoes, before pulp-serum separation,
which has to be performed under controlled conditions, are subjected to heat
treatment; the extraction is carried out in the hot as well.
Although these processes may be used with any type of tomatoes, the

25  lycopene starting content should preferably be above 50 ppm.
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25 |l ycopene starting content should preferably be above 502§pg\%P2
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- 03/ 079816wBQ /0398 02749 2 DETAI LED DI SCLOSURE OF THE 'N\/Fﬁf/bﬂ\}/&'%
"present invention relates to a process for sthe preparation of tomato whole
extracts with lLycopene content from5%to 20% and wi th reducing sugars

content, expressed as_glucose, bel ow 1% which erocess conprises the 5
fol | owi ng st epB.El:;\l)IbEg} ME@SU@Q%MW BENTEONnpr i ses washi ng,
then cutting or  crushing; b) heat concentrating of the cut or crushed
tomat o from st €he Present imyention rejatesetocopreerssafar theoprepregtidy) ofitomato
wat er-saturated ethyl 10 acetate; d) backwashing the extract fromstep c)
wi th wat er wheje eateasits rvaith niy copenexeontent fromr §ede UWHerndewitheceduoesgur e.
Pre-treatment is carried out according to conventional techniques and any
met hod pr oSugHTAgoatenteyprrssad asuglucosshmdowoh¥s,owhidhl phecessicomiprises the
Concentration (step b) is carried out by distillation under reduced
pressure, follewmeestepsres ranging from 40 to 70C, preferably at 50C, so
that the weight of the cut/crushed tomato will be 20-30%the starting

- val ue. Extract #bn pretreaing dnesintomaatees swpclhcyoinprisepevasiihyg, then foattirgl owi t h
wat er- saturated-ethyl acetate in a volunme ranging from1.0 to 2.5,

pr ef er abl ycoyshingres 20 the wei ght of the concentrate, to obtain a

| ycopene-free residue. According to a preferred enbodi nent of the

i nvention, thebpxtheatconnentatiogaxdtthd dudwr dristesd tofiat ot apia)n i s
carried out for at |east one hour at roomtenperature, shielding from

| i ght and keepfhg extractiong: ¢t rcaneestriate fitori steprie) witlerwater-saturated ethyl

10 acetate;
d) backwashing the extract from step c) with water;
e) concentrating the extract to dryness under reduced pressure.
Pre-treatment is carried out according to conventional techniques and any
method providing a homogeneous cut/crushed tomato will be suitable.

15 Concentration (step b) is carried out ‘by distillation under reduced
pressure, at temperatures ranging from 40 to 70°C, preferably at 50°C, so that
the weight of the cut/crushed tomato will be 20-30% the starting value.

Extraction of the concentrate (step c) is repeatedly performed with water-
saturatedsethyl acetate in a volume ranging from 1.0 to 2.5, preferably 2, times

20  the weight of the concentrate, to obtain a lycopene-free residue. According to
a preferred embodiment of the invention, the extraction is repeated four times.
The extraction is carr.ied out for at least one hour at room temperature,
shielding from light and keeping the concentrate-solvent mixture under
stirring.

25 . Each extract is washed with water (step d), preferably in half the volume
of the solvent used for each single extraction, after that the extracts are

| combined, filtered and evaporated to dryness under reduced pressure (step ).

Washing with water is mandatory for the success of the process; it has in fact



stirring. 25 Each extract is washed with water (step d), %reggrabug in half
the volune of the solvent used for each single extractio hat the
ext ract swares/o7eginbi ned, filtered and evaporated to drynespCcumees/ 2749
‘reduced. pressure (step e). Washing with vater is mandatory for the success
of the process; it has in fact 2 6 S E P 2006 MD 03/079816 PCT/ EP03/ 02749
3 been ogserv d tha

h' t | | ystrat ed tail
"n the SHBSEAUSRE kb & iﬁwfgﬁﬁr‘ AR ot \hﬁ}sﬁt‘éa Cithde Atk BEhE ned
?";L,‘;?o'x‘?iavﬁé’%%ﬁ RREELad B1Bhg F9p U, RLIULYC COmet i Rl asee &hﬂh@%as
| ycopene), 5 Furt ocess,of the i vent| on aI to, obt

crystalli H&quﬁl&é’ﬁéﬁ%ﬂt @%%eaﬁr?wem {2 tbﬁ(aﬁ elopne r%‘h‘i RH{Of‘h‘Bat
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| ycopene ¢ stal S ref erably tomato seed il or P oil (step 15

Advant age %é Bk R eXtragt & ﬁﬁn?"d’tfq{@dﬁf"eas M ‘Eﬁ?lréﬁgﬁ?&)@i%’és
and i1 al @SL@Yfe@ %143’? ARG o e BT ng ¥R s CUpERBTEisth SHreciiang! ng
o sl Sea T Y %%Q'éifoargé’o”ﬁlrf%“@fr?aq%% 13%%%%2%3{%@%%;{2&{?}@%@%2&9
the ext PE@% R a7y BT IR 15, TheL ARy ing Ef SRkt Jgdppene Rag ™ "
optionally be suspended in ethanol, then filtered and washed with ethyl acetate
until obtaining the desired purity. The oleoresin is obtained by adding seed oil
to the lycopene crystals, preferably tomato seed oil or soybean oil (step g).
15 -Advantageously, the process according to the present invention provides
- good yields even when using tomatoes with low starting content in lycopene
and it aliows to obtain a whole extract with high lycopene content, ranging
from 5% to 20%, which is about twice higher that obtained with the method
disclosed in WO 97/48287, as illustrated in the Comparison Exampl-e below.
20 This process is also advantageous in that the reducing sugars content in the
| extract is always lower than 1%, usually lower than 0.5%.
The invention is illustrated in greater detail by means of the following
examples.
Example 1
25 Preparation of the extract according to the invention
52 kg of fresh tomatoes with lycopene content 50 ppm are cut and

homogenized in a blender.

Part of water (34 L) is distilled off under reduced pressure (20 mBar) at



The invention is illustrated in greater detail by neans of Ehﬁ{f%&gl oW ng
exanpl es. Exanple 1 25 Preparation of the extract accordi n%; t o ft 14006

i nvent i owdbds/dogsief fresh tomatoes with | ycopene content S5@drapogngssut and
“honogeni zed in a blender. Part of water (34 L) is distilled off under
reduced pressure (20 nBar) at 2 6 S E P 2006 - WD 03/ 079816 PCT/ EP03/ 02749
4 60C and djscar dg,d obtain 17.8 5% of  tomato concentrate. 36 L of

, 1
wat er - sat OP s andegisgrrdeds taobtaingl h8 k8 pidamate concertatat e and the
m xture is stirred for 2 hours at roomtenperature,_ shielded fromlight.
Ater 2 hours3He aixwRkrsataraied csby bacelats aFoPPUEdIOR e caRGeARIAE afgai n 5
with 36 L of water-saturated ethyl acetate. The mxture is stirred for 2
hours at theBHXtWepsstfiadiorshhelreat Faumtempsratureeshigldegctronslight.t er ed
and washed in a separatory funnel with 18 L of water, which is then
removed and t HeftenE rhqursithie exdractdspllerigd andrthet Tasidue iel exiieCladsAgaigs as
descri bed above .are repeated 10 (using 144 L of solvent total lnig Af ter
filtratioWith 36 lepf veaiessafga baceatate. Thmmdnturstis stirrediforreheuismter
reduced pressure; the resulting tomatqo whole extract (38.9 g) has HPLC
| ycopene @@mnemmraei.reswwﬂéﬂﬁéxmg liglfaddecaxiranttis filssasdeansbwashedine@ose)
of 0.28% phospholipids content of 12.97% and nono- di- glyceride content
of 24. 02usenaratyanpinaed vath 4§ lofoffwaish Whiah iscihioni removasbped the exirast isof
150 ppm are_cut and honogenized in a blender. Part of water (31 L) is
di stil | edcgllectadder reduced pressure (20 nmBar) at 60C and di scarded, to
obtain 18.8 Kgr of tomato concentrate. . .
wo extractions and two washings as described above are repeated
10  (using 144 L of solvent totally). After filtration, the extracts are combined and
concentrated to dryness under reduced pressure; the resulting tomato whole
extract (38.9 g) has HPLC lycopene content of 6.05%, reducing sugars content
(expressed as glucose) of 0.28%, phospholipids content of 12.97% and mono-

di- glycerids content of 24.02%.
15 Example 2
50 kg of fresh tomatoes with lycopene content of 150 ppm are cut and
homogenized in a blender.
Part of water (31 L) is distilled off under reduced pressure (20 mBar) at
60°C and discarded, to obtain 18.8 Kg of tomato concentrate.
20 40 L of water-saturated ethyl acetate are poured on the concentrate and
the mixture is stirred for 2 hours at room temperature, shielded from light.
After 2 hours the extract is collected and the residue is extracted again
with 40 L of water-saturated ethyl acetate. The mixture is stirred for 2 hours at
room temperature shielded fromllight. The extract is filtered and washed in a
25  separatory funnel wi.th 20 L of water, which is then removed and the extract is
collected.
Two extractions and two washings as described above are repeated

(using 160 L of solvent totally). After filtration, the extracts are combined and



20 40 L of water-saturated ethyl acetate are poured on the;goggrenggsat e and
the mxture is stirred for 2 hours at roomtenperature, shielded from
light. AVP&P8Hours the extract is collected and the resiciueros@mst ract ed
‘again with 40 L of water-saturated ethyl aﬁetate_. The mixture is stirred
for 2 hours at roomtenperature shielded fromlight. The extract is

then' r emovad anﬁl‘“ﬁ%'tﬁx?rw ? R 3 Futed HPE Rt mlheﬁfg i ygole
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03/ 079816 g&ali/eﬁfﬁeé{p%g\%%l aégﬁx%%ﬁ@n f?sﬁ%to dryness under reduced pressure;
k

the resulting ext g) has HPLC | ycopene content of .
17. 8% and redug| ars content (expressed as glucose) of 0.31% Exanple
3 5 Preparati cm%e extract w thout backwashi ng W|th wat er Tomat oes

t of 50
oo are used. PR ioN of dfe Rer kot s iuadiiBk wla WAter bl ender.

0 nBar) at
60C. 10 The reLofY ?é]%sa%é%lé’@b'géﬁoe%eifs%w“eﬂﬂcﬁtr b BB R ek e 3,
each of @or?teht 8F36§4Pa§néf%'?8toe Iy) stirring each time for 2 hours at room

tenperature and's Ilght The extracts are conbined, filtered
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10 The resulting concentrate (1.17 kg) is extracted 4 times with 2.3 L each
of (9.2 L of solvent totally), stirring each time for 2 hours at room temperature
and shielding from light. |
The extracts are combined, filtered and concentrated to dryness under
reduced pressure. The resulting whole extract (5.09 g) has HPLC lycopene
15 content of 4%, reducing sugars. content (expressed as glucose) of 4.46%,
phospholipids content of 16.51% and a mono- di- glycerids content of 14.47%.
Example 4 |
Preparation of the oleoresin in tomato oil
The procedure of Example 1 is followed, but concentrating the combined
20  extracts to 200 ml final volume. The concentrated extract is left to stand
overnight, shielded from light, to obtain a dafk red needle crystal, which is
filtered under vacuum, shielding from air, washed with ethyl acetate and dried
under vacuum at 50°C, to obtain 4.23 g of crystalline lycopene with 51%
purity.
25 The crystalline lycopene is added with 6.75 g of tomato seed oil (obtained
by hexane extraction) and the mixture is stirred vigorousiy, to obtain 10.7 gof a

fluid, homogeneous, dark red product having 19.8% lycopene content.



Preparation of the oleoresin in tomato oil The procedure %%%?%ﬁ I is
foll owed, but concentrating the conmbined 20 extracts to - Trnal

vol une. THRO¥GA®Entrated extract is left to stand overni gtT/EEBIoeiaded from
‘light, to obtain a dark red needle crystal6 which is filtered under
vacuum shielding fromair, washed with ethyl acetate and dried under

vacuum at 50C; ¥ tgi n 4.23 g of crystalline lycopene with 51% purity.
25 The crystal%opene is added with 6.75 g of tonmato seed oil

[ t ' d the nxture, is stirred vigorously, to
gg?;?hnig.7bélgﬁégﬁggﬁﬁﬁé?gﬁéﬁgégﬁgBME?sﬂngaPéﬂlproduct/hg¥i89619E§96 e
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Exanpl e 6 Preparation of 95%purity |ycopene The procedure of Exanple | is
mp [ty . ! :
follomed,l%ﬁ{ toncentrating the conmbined 15 extracts to a final volune o

ot o obt o IR hBEs 1 oddd ith BIFR orBOSbEATSH Shaimedy O
10 hexane extraction) and the mixture is stirred vigorously, to obtain 10.7 g of a
ﬂuid, homogeneous, dark red product having 19.8% lycopene content.
Example 6
Preparation of 95% purity lycopene
The procedure of Example 1 is followed, but concentrating the combined
15  extracts to a final volume of 200 ml. The concentrated extract is left to stand
overnight, shielded from light, to obtain a dark red needle crystal, which is
filtered under vacuum, shielding from air. The solid is suspended in 80 ml of
ethyl acetate and heated to 45°C with stirring for 20 min. The mixture is then
left to cool to room temperature and filtered under vacuum, shielding from air.
20 The solid is suspended in_ 200 ml of ethanol and heated to 4.5°C with stirring
for 10 min, then filtered while hot, under vacuum and shielding from air. This
procedure is repeated once more. After that, the solid is washed on the filter
with 40 ml of cold ethyl acetate, then dried under vacuum at 50°C, to obtain
2.05 g of crystalline lycopene with 95% purity.

25 Comparative Example

Extraction according to the method described in WO 95/16363

Tomatoes belonging to the same lot as in Example 1, with lycopene

content of 50 ppm, are used.



filtered under vacuum shielding fromair. The solid.is smsge&%egm' n 80 nm
of . ethyl acetate and heated to 45C with stirring for 20 .~°Th i xture
is then WwWews/019816co0l to roomtenperature and filtered ungefr/prmsdiay
‘shielding fromair. 20 The solid is suspergded in 200 m of ethanol and
heated to 45C with stirring for 10 mn, then filtered while hot, under

vacuum and shi Mh Egﬂfrom air. This lﬁrocaﬂdt_{re_is repeated once nore. After
that, the sol i’d!¥sk&aQhetPTBaOLR TS |Gy angj NAMARERIZES 18oiad blemder, adenat e,

then dried .under vacu t 50C, to obtain 2.05 g .of crystalline |ycopene
Wi th 959 ISP (ReesoataNglr B APy d SxiamBrRATESE: PERYT JRORLAM ansejubls freétinex hod
descri bed .in. 95/ 16363. Tomat oes, bel ongi to the same ot as in Exanple
1, with |>(é33p1£ggg),cvﬂ s @ftr@,@egml%ﬁsewug 057 gaghpiethy] apgsats(br.6816
PCT/ EPO3/ Q2749 7 5.14 of tomat oes -are cuyt and honogeni zed in a bl ender,
then centlrigfugelyent t\%ég”r gaph extractignsdwrpgr ¢ Bewsm yndan stigingsatl @bl e
fractign 1.315 kg), ich |s extracted 4 tines with 2.65 L each of ethyl
acet atg (fém@efttua? Oé&%@ﬁma %@léw,ééﬁ’chghktracti on during 2 hours, under
stirring, at %5 tenperature qQf. 6QC and shielding fromlight. The extracts
are conbi ned ESHAsH: At sambyngd \anek songritrated diqc daynesseurdereredused :
resulting tomato ol e extract (6.07_g) has HPLC | ycopene content of 3.5%
reduci ng SIS eeﬁ?s"zitéﬁﬁrté%%%‘d’ ﬁ’é‘(’éﬂ dEasf (6:08. gubas BRESphyeansings
content of 35.57% %”90 nono- di- glycerids content of 12.44% 10 2 6 SE P
2006 8 CLSAnigt 93 A JEANSITE SUBRES pPRISAF AexPressed tasnglusosablod BXdPact s
wth yco% rI)%pholipids content of 35.57% and mono- di- glycerids content of 12.44%.
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content from5%to 20% and with reduci ng sugars content expressed as 5

gl ucose |l ower than 1% conprising the follow ng steps: a) pretrequggpfh&§h
t omat oes, which conprises washing, then cutting or crushing; b) hea
‘concentrating of the out or crushed tomato fromstep a); c) extracting the
concentrate fromstep b) with water-saturated ethyl 10 acetate; -d)
backwashing the extract fromstep ¢c) with water; e) concentrating the
extract to dryness under reduced pressure. 2) A process as clainmed in claim
1, wherein the concentration of the extrac according to step e) is
carried @y Ayne final volune ranging from0.10 to 15 0.28% with respect
to the starting volune, further conprising the followng steps : f)
filtering and drying the |ycopene precipitated fromthe concentrate; and
optionally suspending |ycopene in ethanol of ethyl acetate, then filtering

and washilng W tphoeédsy Forn€ké gireputition 0BT abmiatg Wheledgsirace Meithticopefed)
adding seed oil to lycopene fromstep t). 3) A process as clained in claim

2, whereicantdit Soedl $% tbs200eded swith qeltucing) sdg@fs0¢oaterdtS ekbaésRRd a8
claim2, wherein the seed oil is soybean-oil 5) Tomato whol e extracts with

| ycopgne serliow erottian %% ca3ffprasigvibiehfolmingnitepst r educi ng sugars,
expressed as glucose, |lower than 1% obtainable 25 with the process of
claim1. a) pretreating fresh tomatoes, which comprises washing, then cutting or
crushing; '
b) heat concentrating of the cut or crushed fomato from step a);
c) extracting the concentrate from step b) with water-saturated ethyl
10 _ 'acctate;'
- d) backwashing the extract from step c) with water;
e) concentrating the extract to dryness under reduced pressure.
2) A process as claimed in claim 1, wherein the concentration of the extract
according to step e) is camried out to a final volume ranging from 0.10 to
15 0.28% with respect to the starting volume, further comprising the following
steps:
| f) filtering and drying the lycopene precipitated from the concentrate;
and optionally suspending lycopepe in ethanol ot ethyl acetate, then
- filtering and washing with éthyl acetate until obtaining the desired purity;
20 g) adding seed o1l to lycopene from step f).
3) A process as claimed in claim 2, wherein the seed oil is tomato seed oil.
4) A process as claimed in claim 2, wherein the seed oil is soybean oil.
5) Tomato whole extracts with lycopene content from 5% to 20% and with
content in reducing sugars, expressed as glucose, lower than 1%, obtainable

25  with the process of claim 1.




