FLAVOURI NG AGENTS FI ELD OF THE | NVENTI ON 5 TheCﬂﬁf Ef; enﬂ?ﬁn relates to
#heé production of flavouring agents, nore parti arly r'locess for
prepaYing flavour precursors fromfruit pulp fibres. B;%RaééﬂND OF THE
I'NVENTI ON 10 Fruit pulp fibers contain pectin and cellulosic materials such
as hemcellul ose. Pectin is present in the cell walls of all plant materi al
and functions, in conbination with cellulosic material, as an intercellular
cenmenting 15 material. The nmain conponent of pectinis a linear D
gal acturonan, - many of the carboxy} groups of which are esterified with’
met hanol . O hERAVOURENREAGENEE| ude L- arabi nan and D-gal act an which
together may formup to 20% by wei ght of the pectin. The main raw materials
for pectin 20_and henicellul ose are the peel of citrus fruits such as
| eron, |ime, BIREBLOR MHE INVENTION a5 wel|l as appl e ponmace which is the
resi due remaining after pressing of apple to obtain apple juice. 25 SUMVARY
CF THE | NVENTLON SaLaghir oRiEnBebaS 200 L8 HE! Bl SPa8hECELSR 88 of ucose.
flavouring agents, more particularly to a process for

preparing flavour precursors from fruit pulp fibres.

BACKGROUND OF THE INVENTION

10
Fruit pulp fibers contain pectin and cellulosic materials
such as hemicellulose. Pectin is present in the cell walls
of all plant material and functions, in combination with
cellulosic material, as an intercellular cementing

15 material. The main component of pectin is a linear D-
galacturonan, many of the carboxyl groups of which are
esterified with methanol. Other components include L-
arabinan and D-galactan which together may form up to 20%
by weight of the pectin. The main raw materials for pectin

20 and hemicellulose are the peel of citrus fruits such as
lemon, lime, orange and grapefruit, as well as apple pomace
which is the residue rémaining after pressing of apple to
obtain apple juice.

25 . SUMMARY OF THE INVENTION

Galacturonic acids and reducing sugars such as glucose,
arabipose and galactose are known as flavour precursors and
we have surprisingly found that such substances may be

30 obtained by enzymatically hydrolysing fruit pulp fibres.

The present invention provides a process for preparing food
flavour precursors which comprises enzymatically
hydrolysing fruit pulp fibres with a pectolytic enzyme.

eet Has Been Re laced X -. TH‘IS SH-F'l ;& fm-‘

LT i




ar abi nose and gal actose are known as fl avour precursors and we have
sUrbr|S|neg found that such substances may be 30 obtained by .
enzynatlcally hydrolysing fruit pulp fibres. The present invention provides
a-process for preparing food flavour precursors which conprises
enzymatically hydrolysing fruit pulp fibre2with a pectol ytic enzyme. 2
DETAI LED DESCRI PTI ON OF THE | NVENTI ON The fruit pulp fibres used in the
process of the present 5 invention may be citrus pul p which may be
dehydrated and ground, citrus pectin or apple pulp fibre which conprises
primarly appl e pomace which is the by-product of juice processing. 10 The

pectol yii c enpygRTfmY bESCROPTION' ORCEHEPSIVEREIGRUr Onase, pectinesterase,
hem cel | ul ase™and pecti ntranselr T mase orany nrxture of two or nore

thereof, and nore particularly a pectolytic enzyne preparatlon containing a
m xture of thehebfraienpulpsfibbes used in the process of the present

5 invention may be citrus pulp which may be dehydrated and
ground, citrus pectin or apple pulp fibre which comprises
primarly apple pomace which is the by-product of juice
processing.

10 The pectolytic enzyme may be, for instance,
polygalacturonase, pectinesterase, hemicellulase and
pectintranseliminase or any mixture of two or more thereof,
and more particularly a pectolytic enzyme preparation
containing a mixture of the above enzymes.

15 _

Novo Pectinex 3X-L is a liquid pectolytic enzyme _
preparation with an enzyme activity of 3,000 FDU 55°C/ml
(determined by measuring the depectinisation of apple
juice) based on Novo standard activity determination. It is

20 a highly purified preparation produced from a selected
strain of Aspergillus niger. The product mainly contains
pectin-transeliminase, polygalacturonase, pectinesterase
and hemicellulase. The optimum pH and temperature for
pectinase activity are approximately 4.5 and 50°C,

25 .respectively. The optimum pH for pectinase stability at
50°C is approximately 3 to 5.

Novo Pectinex Ultra SP-L is a highly active pectolytic
enzymé preparation with an enzyme activity of 26,000 PG/ml
30 (determined by the measurement of the reduction of the
viscosity of a solution of pectic acid at 20°C and at pH
3.5). It is produced from a selected strain of the
Aspergillus niger group. This enzyme preparation contains

pectolytic and a range of hemicellulytic activities.
35



Novo Pectinex 3X-L is a liquid pectolytic enzyme preparation with an enzyne
activity of 3,000 FDU 55[err]C/m (determ ned by neasuring the

depectini sation of apple juice) based on Novo standard activity
determination. It is 20 a highly purified preparation produced froma

sel ected strain of Aspergillus niger. The groduct mai nl y contains
pectin-transel i m nase, pol ygal acturonase, pectinesterase and hem cel | ul ase.
The optinmum pH and tenperature for pectinase activity are approxinmately 4.5
and 50[err]C, - 25 respectively. The optimum pH for pectinase stability at
50[err]|Cis 3P Stk Rectin hydnelys e maw barredwred by a hi ghI y
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for a period of time from 6 to 48 hours, e.g. the enzymatic
hydrolysate of USP grade citrus pectin with Novo Pectinex
or Novo Pectinex Ultra SP-L derived from a selected strain
of Aspergillus niger at pH 4.5 and 50°C for 24 hours, to
10 give mono-, di-, and tri-galacturonic acids as well as some

L-arabinose and D-galactose.

The citrus pulp hydrolysate or apple pulp may be produced
by hydrolysing citrus pulp with any one or more of the

15 above pectolytic enzymes as well as a cellulase at a pH of
from 4 to 6, a temperature of from 40° to 60°C for a period
of time from 6 to 48 hours, e.g. the enzymatic hydrolysis
of citrus pulp with Novo Pectinex or Novo Pectinex Ultra
SP-L derived from A.Niger and the cellulase, Novo

20 Celluclast 1.5L derived from Trichoderma reesei at pH 4.5
and 50°C for 24 hours gives products of mono-, di-, and
tri-galacturonic acids as well as L-arabinose, D-glucose,
D-galactose, and D-cellobiose. The citrus pulp may be used
as an aqueous slurry having a dry solids content of from

25 2.5 to 25% and preferably from 5 to 20% by weight.

Celluclast 1.5L is a liquid cellulase preparation with an
enzyme activity of 1,500 NCU/g. One Novo Cellulase Unit
(NCU)'is the amount of enzyme which, under standard

30 conditions, degrades carboxymethylcellulose to reducing
carbohydrates with a reduction power corresponding to 1
umol glucose per minute. It is made by submerged
fermentation of a selected strain of the fungus Trichoderma
reesei. The enzyme catalyzes the breakdown of cellulose

35 into glucose, cellobiose and higher glucose polymers. The
optimum pH and temperature for cellulase activity are



3. The citrus pectin hydrol ysate may be produced by hydrol ysing citrus
pectin, e.g. as an aqueous slurry having a dry solids content from 5-50%
preferably from 10-25% by wei ght with any one or nore of the above
pectolytic enzymes 5 at a pH of from4 to 6, a tenperature of from40 to
60[err]C for a period of tine from®6 to 484hours, e.g. the enzymatic
hydr ol ysate of USP grade citrus pectin with Novo Pectinex or Novo Pectinex
Utra SP-L derived froma selected strain of Aspergillus nigFr at pH 4.5
and 50[err]C for 24,hours, to_1 ive mpno-, di-, and tri-galacturonic’
aci ds gs mLIIaBErgBﬁ@aE§§¥agrﬁ68e aﬁHdD§Séﬁ§E?osE¢sHﬁﬁtéV?_Ms Baep
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any one or no f apoye_pectol ytigc.enzynes as.well as a cellul ase
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period of time from6 to 48 hours, e.g. the enzymatic hydrolysis ofhfltrus
ulp with Vi esh b I heX SE- | 0, i ger
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tri-gal acturobbc2agsdsvag) well as L-arabi nose, D-glucose,

If desired, the citrus pulp may be hydrolysed with an acid

10 e.g. HCl, before the enzymatic hydrolysis. The acid
hydrolysis may be carried out at a temperature from 80° to
100°C, preferably 85° to 95°C for a period of from 1 to 10
hours, preferably from 4 to 8 hours using an aqueous slurry
of the citrus pulp having a dry solids content of from 2.5

15 to 25% and preferably from 5 to 20% by weight. After the
acid hydrolysis, the citrus pulp may be neutralised to from
PH 4 to 6, preferably from 4.5 to 5.5 with sodium
hydroxide.

20 After the enzymatic hydrolysis, the hydrolysed materials
may be treated to inactivate the enzymes, e.g. by heating
to a temperature from 80° to 100°C for a period of time
from 5 to 30 minutes, conveniently from 10 to 20 minutes.

25 The fruit pulp fibres are preferably used in a powdered
form for the hydrolysis, preferably a fine powder having an
average particle size of from 45 to 2000 microns.

After the enzymatic hydrolysis, the hydrolysates may be .
30 dried, e.g. by spray drying to give a powder. Preferably,
an anti-caking or anti-sticking agent such as silicon.
dioxide or a maltodextrin, e.g. maltodextrin 10DE (10
dextrose equivalents) may be added for the spray-drying.

35 The fruit pulp hydrolysates prepared in accordance with the
process of the present invention may be used as flavour



D gal act ose, and D-cel | obi ose. The citrus pulp may be used as an aqueous
slutry having a dry solids content of from25 2.5 to 25% and preferably
from5 to 20% by weight. Celluclast 1.5L is a liquid cellul ase preparation
wi'th an enzyme activity of 1,500 NCU g. One Novo Cellulase Unit (NCU) is

t he amount of enzynme whi ch, under standar d 530 condi tions, degrades

car boxynet hyl cel | ul ose to redUC|ng carbohydrates with a reductlon power
corresponding to 1 [err] ol glucose per mnute. It is made by submerged
fermentation of a selected strain of the fungus Trichoderma reesei. The
enzyme cat al yPEECHREOEF ehRBOTRRGELRR| FLABAUTr 3devaiepyent osuchcas| meabse and
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activity are p fgtelé .5 and 50-65[err]C, respectively he
i nfluence of PR Bﬁg ? etalt? rﬁn the optlnun1stablllty of cellulase are
4-7 and up to 50[err]C respectively. 5 The enzynes nmay be used in varying
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flavour comprising an effective flavouring amount of a

fruit pulp hydrolysate prepared in accordance with the
process of the present invention, e.g. an amount of from 1
to 5%, preferably from 2 to 4 % and especially from 2.5 to

10 3.5% by weight based on the total weight of the food
flavour.

EXAMPLES

15 The following Examples further illustrate the present
invention.Parts are given by weight unless otherwise
indicated. Parts by weight bear the same relation to parts
by volume as do kilograms to litres.

20 EXAMPLE 1

To a mixture of 24,000 parts of water, 120 parts by volume
of Pectinex 3X-L and 120 parts by volume of Pectinex Ultra
SP-L are added stepwise 6000 parts of citrus pectin. 1,530

25 parts of a 50% solution of NaOH are added to control the pH
at 4.5 and enzymatic hydrolysis takes place at 50°C for 24
hours.

After the hydrolysis, the enzymes are inactivated by

30 heating the mixture at 95°C for 15 minutes followed by
cooling to 25°C. The mixture is then spray dried in a Niro |
atomizer at an inlet temperature of 150°C and an outlet
temperature of 90°C to give a powdered flavour precursor.
The liquid chromatographic analysis of the flavour

35 precursor is given in Table 1.



t.0:2.0% (v/w). If desired, the citrus pulp may be hydrolysed with an acid
10'e.g. HCl, before the enzymatic hydrolysis. The acid hydrolysis nmay be
carried out at a tenperature from80[err] to 100[err]C, preferably 85 to
g5[err]C for a period of from1 to 10 hours, preferably from4 to 8 hours
usi ng an aqueous slurry of the citrus pulp5having a dry solids content of
from2.5 15 to 25% and preferably from5 to 20% by weight. After the acid
hydrol ysis, the citrus pulp may be neutralised to frompH 4 to 6,

preferably from4.5 to 5.5 with sodi um hydroxi de. 20 After the enzymatic
hydrol ysis, tEXAMPHEo®ysed naterials may be treated to inactivate the
enzymes, e.g. by heating to a tenperature fron180 to 100[err]C for a period

of time from5 to 30 nutef ? 8 eni ent | fro 8 gi ut es. 25 The
fruit pulp fih0cd BISCRFerof 427 00hRar &F 068 PR £, By goline of
hydrol ysi s, prefeindky3®-1L} ned ppates hgvbogume aferageipaxtUtteasgpeLof

from45 tq 2 e engy ' 0} y8i sy h rol ysat es
may be 3OQErI%@dn%GQSQ€tsAB§ Go%gﬁ?ngftgg%#ggfég£o%d§% e%%&é%ly, an
anti - caki ng ostepwiset3¢®0 nganenofsathrus pulpcoaIHSOQbueinedafrom

mel todextrin, pPeGnaBth@ISKEILE THDE $18pared from the albedo which is
' the white spongy, inner part of the peel and which has been
washed, dehydrated and ground. 480 parts of a 50% solution
10 of NaOH are added to control the pH at 4.5 and enzymatic
hydrolysis takes placé at 50°C for 24 hours.

After the hydrolysis, the enzymes are inactivated by
heating the mixture at 95°C for 15 minutes followed by

15 cooling to 25°C. The mixture is then spray dried in a Niro
atomizer at an inlet temperature of 150°C and an outlet
temperature of 90°C to give a powdered flavour precursor.
The liquid chromatographic analysis of the flavour
precursor is given in Table 1.

20
EXAMPLE 3

27000 parts 0.1N HCl are added to 3000 parts of citrus pulp
cells (similar to that used in Example 2 and hydrolysed at
25 . pH 2.0 at 90°C for 6 hours. 50% NaOH is added to the
hydrolysed product to adjust the pH to 4.5 and then 60
parts by volume of Pectinex 3X-L, 60 parts by volume of
|- ’ Pectipex Ultra SP-L and 60 parts by volume of Celluclast
i 1.5L are added. Enzymatic hydrolysis takes place at 50°C
30 for 24 hours while 50% NaOH is added to control the pH at
4.5.

After the hydrolysis, the enzymes are inactivated at by
heating the mixture at 95°C for 15 minutes followed by

35 cooling to 25°C. The mixture is then spray dried in a Niro
atomizer at an inlet temperature of 150°C and an outlet



dextrose equivalents) may be added for the spray-drying. 35 The fruit pulp
shydr ol ysates prepared in accordance with the process of the present

i nvention may be used as flavour 5 precursors for reaction flavour

devel opment such as neat flavours, coffee,,chocolate and other food
flavours as well as pet food flavours. 5 The present invention, therefore,
al so provides a food flavour conprising an effective flavouring anount of a
fruit pulp hydrolysate prepared in accordance with the process of the
present invention, e.g. a t of froml to 5% . preferably from2 to 4 %
and especi al Ir%fnpre&?ﬁ"é&§ tog% W% I WeidgMOWIELSH i avipdth HEQCURSHt of
the food fl altuer .1ilEXAMPIdES ohfa thoe dphl il cowimg visdanad et Heurfillagroud | ustrate the

present i nve%h:ie I %.saLQQ.ngnvei]Qm h.‘yab ' glht unl ess ot herwi se i ndicat ed.
t the sane re

Parts by wei ear ationto ‘parts by volune as do kil ograns
to litres.
5 TABLE 1
COMPONENT 'EXAMPLE 1 EXAMPLE 2 | EXAMPLE 3
Mono-galacturonic 27.11 10.27 16.30
acid
Di-galacturonic acid 3.62 0.16 0.50
Tri-galacturonic acid 43.00 22.60 20.10
D-Glucose 4,90 5.05
L-Arabinose 1.32 1.20 11.05
D-Galactose 1.36 4.30 5.18
D-Cellobiose 13.38 6.58
Moisture* 3.70 3.74 3.00
Insoluble Matters* 19.89 39.45 32.24
Total 100.00 100.00 100.00

*All samples were extracted by adding 100 ml water to 1
gram of sample for the HPLC analysis and insoluble matters
10 are calculated by the difference.

EXAMPLES 4, 5 & 6 & COMPARATIVE EXAMPLES A & B

Beef flavours are prepared from the ingredients shown in
.15 the following Table 2.



20- EXAMPLE 1 To a nixture of 24,000 parts of water, 120 parts by vol une of
.Pettinex 3X-L and 120 parts by volunme of Pectinex Utra SP-L are added
stepwi se 6000 parts of citrus pectin. 1,530 25 parts of a 50% sol ution of
NaOH are added to control the pH at 4.5 and enzymatic hydrol ysis takes

pl ace at 50[err]C for 24 hours. After theQnmkolysis, the enzynes are

I nactivated by 30 heating the m xture at 95[err]C for 15 m nutes foll owed
by cooling to 25[err]C. The m xture is then spray dried in a Nro atom zer
at an inlet tenperature of 150[err]C and an outlet tenperature-of 90[err]C
to give a po*dBEEd2f | avour precursor. The |iquid chromatographic analysis
of the flavour 35 precursor is given in Table 1. 6 EXAMPLE 2 To a

m xture of PTOOOTpartsofwWater, 00 arts by vorume o —PectT ex—8Xt—66
parts by volume of Pectinex Utra SPIl 5 and 60 pBAXAMBLES o ype of
Cel | ucl ast frakraieeatded A | B 4 5 6
HPP 4BE Powder 30.0/30.0 | 30.0 |30.0 |30.0
Special Light Yeast 5.0 5.0 5.0 5.0 5.0
Powder
Monosodium Glutamate 2.7 2.7 2.7 2.7 2.7
Thiamine Hydrochlqride 0.5 0.5 0.5 0.5 0.5
L-cysteine 0.8 0.8 0.8
Hydrochloride
Dextrose 1.2 1.2 1.2 1.2 1.2
Xylose 1.2 |-~ -- - -
DPP - 3.0 -- -- -
Pectin Hydrolysate of - - 3.0 -- --
Example 1
Pulp Hydrolysate of -~ |- -- 3.0 | —-
Example 2
Pulp Hydrolysate of - - - - 3.0
Example 3
Water 100.0]100.0 |[100.0 }100.0 |100.0
Maltodextrin 60.0| 60.0 60.0 60.0 60.0
Total 201.4}1203.2 203.2 1203.2 1203.2

10

All the above ingredients except maltodextrin are added in

a pressure vessel and mixed to ensure maximum solubility.'
The mixture is heated to 120°C and maintained at 120°C for
2 hours. The mixture is then cooled to 50°C and homogenised
with maltodextrin and then finally spray dried in a Niro
atomizer at an inlet temperature of 150°C and an outlet
temperature of 90°C to give powdered beef flavours.




stepwi se 3000 parts of citrus pulp cells obtained from Freeman I ndustries
knc: prepared fromthe al bedo which is the white spongy, inner part of the
peel and which has been washed, dehydrated and ground. 480 parts of a 50%
solution 10 of NaOH are added to control the pH at 4.5 and enzymatic
hydrol ysis takes place at 50[err]C for 24 hburs. After the hydrol ysis, the
enzynes are inactivated by heating the m xture at 95[err]C for 15 m nutes
followed by 15 cooling to 25[err]C. The mixture is then spray dried in a
Niro atonizer'gt n inlet tenperature of 150[err]C and an outl et :
tenperature of 90§§Fﬁ]§1FUOBF§e°§ Bsanples ik avoandpfecantsinimpe flagoiat
chr omat ogr aphpeeauekypsis ogf EkAfplikaveyr 20aausset thedp¥e8cht TaBkRtion20
EXAMPLE 3 270%% Bar%svo IN HC1 are add%d to ggoo ggrtg of citrus pulp cells
(simlar to thSCPOSEYVPRYEYSRS BOse iRtRYSRoEYaBAtRE Bsefpfilavougt o§0[err] C
for 6 hours. 60Spandkive EsdmpleoAt Whebpdxelysedwasodset he @dhaystirt he pH

to 4.5 ang th Ct y u ectipex 3X-l, 60 _parts_by vol une of

Pect i nex U|tr§9§€9fggﬁd§gg Hégksg§§9@8?u§é gﬁechFthg§Y8E£58fare added.

Enzymatic hydeemparatisReExpmnée Bt usdhgr PPE - a commercially available
depolymerised pectin.



50% NaOH i s added to control the pH at 4.5. After
hydr ol SIS the enzynes are inactivated at by heating the m xture at

! 5%: w"ﬂ "l'wwm |l owed by 35 cooling to 25[err]C. The mixture is then
Spra atom zer at an |nlet0tenperature of 150[err]C and an

out | et 7 tenperature of 90[err]C to give a powdered flavour precursor.
The liquid chromat ographic analysis of the flavour precursor is given in
Table 1. 5 TABLE 1 COVPONENT EXAMPLE 1 EXAMPLE 2 EXAMPLE
3 Mono- gal actyr.qnj 27.11 10. 27 16,30 acid

Di -galacturoﬁﬁ@ﬁgéfd 3.62 0. 16 0. 50
Tri-galacturonic acid 43. 00 22. 60 20. 10 D-d ucose

4.90 gloselpr@caetEQ%er preparf.n§6 food fl]a.\f%il 3€recurso]r§2%§uch

11.05 D&l a
comprises enzymatically hydrolysing fruit pulp fibres with

5 a pectolytic enzyme.

2. A process according to claim 1 wherein the fruit pulp
fibre used is citrus pulp, citrus pectin or apple pulp
fibre.

10
3. A process according to claim 1 wherein the pectolytic
enzyme is one or more of polygalacturonase, pectinesterase,
hemicullulase or pectintranseliminase.

15 4. A process according to claim 2 wherein the hydrolysed
citrus pectin is produced by hydrolysing citrus pectin with
a pectolytic enzyme at a pH from 4 to 6, at a temperature
from 40° to 60°C for a period of time from 6 to 48 hours.

20 5. A process according to claim 4 wherein the citrus pectin
is used as an aqueous slurry having a dry solids content of
5 to 50% by weight.

6. A process according to claim 2 wherein the hydrolysed

25 citrus pulp or apple pulp is produced by hydrolysing the
citrus pulp or apple pulp with a pectolytic énzyme as well -
as with a cellulase at a pH of from 4 to 6, at a
temperature of 40° to 60°C for a period of time from 6 to
48 hours.

30
7. A process according to claim 6 wherein the citrus pulp
or apple pulp is used as an aqueous slurry having a dry
solids content of from 2.5 to 25% by weight.

I
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D—C‘el|ObiB‘S'E‘““*~~~---~_‘~___~D 13. 38 6. 58 Mbi st ure*
3.70 4 3.00 Insoluble Matters* 19. 89
39. 45' ( HMQMMMM 100. 00 100. 00
100.00 *Al |l s oo l tracted by adding 100 ml water to 1 gram of

sanmpl e for the HPLC andl y&is and i nsol ubl elmatters 10 are cal cul ated by
the difference. EXAMPLES 4, 5 & 6 & COVWARATI VE EXAMPLES A & B Beef
flavours are prepared fromthe ingredients shown in 15 the follow ng Table
2. 8 TABLE: 2 EXAMPLES I ngredi ents . . A B-_ - . 4

5 6 HPM 4Bt FXgRSS according to plaim 3 vhereiyp the pREtelytsie o
Speci al Lightentaadd is used i dh amoutht of frdh 0.9.tb 2.0% 0 Powder

Mbnosodi um 3 ut.am 7 Thi am ne

Hydr ochl or i dev°lm“etﬁ"ffj§ht (Y”Stzh 7resrt%%%t to Oué 7fr‘bi.t§'p7“lp ).%.'bre .

S 9. A proéess according to claim 2 wherein the citrus pulp
is hydroleed with an acid before the enzymatic hydrolysis.

'10. A process according to claim 1 wherein after enzymatic
hydrolysis, the pectolytic enzyme is inactivated.

10
11. A process according to claim 1 wherein after enzymatic
hydrolysis, the hydrolysate is dried.

12. A process according to claim 11 wherein the hydrolysate
15 1is dried to a powder.

13. A food flavour precursor whenever produced by a process
according to any of the preceding claims.

20 14. A process for the preparation of a food flavour which
comprises mixing the ingredients of the food flavour with
from 1 to 5% of a food flavour precursor according to claim
1. |

25 .15. A food flavour whenever prepared by a process according
to claim 14. '
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[-cysteine 0.8 0.8 0.8 0.8 0.8 Hydrochl oride .
Dextrose : 1.2 1.2 1.2 1.2 1.2 Xyl ose '
1.2 -- -- -- -- PectinlBydrol ysate of L L

30 -- ___ Exanple 1 Pul p Hydrol ysate of

. _ 3.0 -- Exanple 2 _ L

Pul p Hydrol ysate of - - - 3.0 Exanple 3

_ Water +:100.0 100.0 100.0 100.0 100.0

Mal t odextrin. - 60.0 60. 0 60. 0 60. 0 60. 0 Tet al

201.4 203.2 203.2 203.2 203.2 Al the above ingredients except

mal t odextrin *d in 5 a pressure vessel and mxed to ensure maxi mum

solubility. The mixture is heated to 120[err]C and nami ntained at 120[err]C

f h . AIN ] ' h | gd d h ised with
ol todot 11 n ARFIRAF (A RITYASHT S8 chaah TROACHE 1oe SOOrPOET SLGR i i ot

t enper at ur e cfortA([s=s | zymbk Gically erydiol yeimer ftwit pdl90of Brrés wbthi ve
powdered beef, AN i enzyme and a process for the preparation of a
5 food flavour which comprises mixing the ingredients of the
food flavour with from 1 to 5% of the food flavour
precursor thus prepared.

"THIS SHEET-HAS BEEN
| REPLACED

This Sheet Has Been Replaced

L

y



“9 The beef flavours of Exanples 4, 5 and 6 containing flavour precursors of
Exanples 1, 2 and 3 of the present invention respectively were nore intense
than the beef flavour of Conparative Exanple A where xylose was used as
flavour 5 precursor and were simlar to the beef flavour of Conparative
Exanple B using DPP - a comercially avqil abl e depol yneri sed pectin.

CLAI M5 1. A process for preparing food flavour precursors, which
conprises enzymatically hydrolysing fruit pulp fibres with a pectolytic
enzyne at a pHfrom4 to 6 and a tenperature from40 to 60[err]C for a-
period of tinerLAVOURING @aaEENItours to formthe flavour precursor. 2. The
process according to claim1 wherein the hydrolysis is conducted with a

m xture of pectolytic enzynes. 3. The process according to claim1
wherein the hPIELD yQF STHE INVENTION with the pectolytic enzynme in

conmbi nation wth a

5 The present invention relates to the production of
flavouring agents, more particularly to a process for
preparing flavour precursors from fruit pulp fibres.

BACKGROUND OF THE INVENTION

10
Fruit pulp fibers contain pectin and cellulosic materials
such as hemicellulose. Pectin is present in the cell walls
of all plant material and'functions, in combination with
cellulosic material, as an intercellular cementing

15 material. The main component of pectin is a linear D-
galacturonan, many of the carboxyl groups of which are
esterified with methanol. Other components include L-
arabinan and b-galactan which together may form up to 20%
by weight of the pectin. The main raw materials for pectin

20 and hemicellulose are the peel of citrus fruits such as
lemon, lime, orange and grapefruit, as well as apple pomace
which is the residue remaining after pressing of apple to
obtain apple juice.

25 SUMMARY OF THE INVENTION

Galacturonic acids and reducing sugars such as glucose,
arabinose and'galactose are known as flavour precursors and
we have surprisingly found that such substances may be

30 obtained by enzymatically hydrolysing fruit pulp fibres.

The present invention provides a process for preparing food
flavour precursors which comprises enzymatically
hydrolysing fruit pulp fibres with a pectolytic enzyme.
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¢ ceM ul ase. 4. The process according to claim1 wherein the fruit pulp

fibre is citrus pulp, citrus pectin, or apple pulp fibre. 5. The process
according to claim1 wherein the pectol yii2ic enzyne i s pol ygal act uronase,
pecti nesterase, hem cellul ase, or pectintranselimnase. 6. The process

according to claim4 wherein the citrus pectin is used as an aqueous slurry
havi ng E Yo IhdsSageRtgnt .of 5 to 50 weight percent. 7. The process
accordia%—éevgﬁarﬁ+gF§gg+%in the fruit pulp fibres are used as an agueous
slurry having a dry solids content of from2.5 to 25 wei ght percent. 8.~
The process according to claim1 wherein the pectolytic enzyme is used in
an anount of fARFTRAGIto 2 percent vol une/weight with respect to the fruit
pulp fibre. 9. The process according to claim31 which further conprises

i nactivating the pectolytic enzyne after the_enzymatic hydrolysis.,10. The
process accor&Fﬁqup%§afﬂ¥lpﬁﬁ¥éﬁngrEHE?/%&ﬁﬁ9¥§e§r8FV'ﬁ&thg &84
flavour precursstisréésrenppnaeicallydngtiyalysiny. fTodtppadesfiberesr diitgy t o

claim10 whereln,LOg,{ 900 T ERYOHE BhECY 32625 At Rile' BrapAediibn of 2
5 food flavour which comprises mixing the ingredients of the
food flavour with from 1 to 5% of the food flavour
precursor thus prepared.

NO FIGURE TO BE SUGGESTED
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12. ‘A process f.or preparing food flavour precursors, V\/m-el:v-eeﬁﬁ o
hydrolysing citrus pulp fibre with an acid; and enzynatlﬂEPLAC ISBEEB -
t he. ci ' fter the acid hydrolysis with a ge 0|yt|c enzyi it
a pH fllnunm'"lﬂmmlumr‘terrperature from4o0[err] to 60[enr] il 1 Df
tinme from‘6 to %8 hours. 13. The proce,E& according to cljailm g MEI’EI n {hg

aci d hydrolysis occurs at a tenperature from 80[err] to |106fetti-E~tor
period Qi 1 to 10 hours. 11 14. The process accgrding to cIa|n112'
wherein e C|trus pulp fibres are used in an aqueous slt

solids gontend potess Zdxr t prépav®hghtfdii CeNhvold. Jureass amgendi ng
to clai rackprifies) énzymeticqlDy! agdrdeysiabi singit hpulpt Mibred peitiras to
a pH of geapl4/ttic @rafiimer athe @fi drbydaotysé sandGa thwmpexraness faamoraliong to
cl ai m 1Zowhee¥ nfeheaepryried cohydineéysfrom $ comdast dduwist L@ fioxmuktaeof
pect ol ytiilawnzy mexacursor.

2. The process according to claim 1 wherein the hydrolysis is
conducted with a mixture of pectolytic enzymes.

3. The process according to claim 1 wherein the hydrolysis is
conducted with the pectolytlc enzyme in combination with a
cellulase.

4. The process according to claim 1 wherein the fruit pulp
fibre is citrus pulp, citrus pectin, or apple pulp fibre.

5. The process according to claim 1 wherein the pectolytic
enzyme is polygalacturonase, pectinesterase, hemicellulase, or
pectintranseliminase. .

6. The process according to claim 4 wherein the citrus pectin -
is used as an aqueous slurry having a dry solids content of 5 to
50 weight percent.

7. The process according to claim 4 wherein the fruit pulp
fibres are used as an aqueous slurry having a dry solids content
of from 2.5 to 25 weight percent.

8. The process according to claim 1 wherein the pectolytic
enzyme 1is used in an amount of from 0.5 to 2 percent
volume/weight with respect to the fruit pulp fibre.

9. The process according to claim 1 which further comprises
inactivating the ©pectolytic enzyme after the enzymatic
hydrolysis.

10. The process according to claim 1 which further’comprises
drying the food flavour precursors after enzymatic hydrolysis.

11. The process according to claim 10 wherein the food flavour
precursors are dried to a powder.

12, A process for preparing food flavour precursors, which
comprises:
hydrolysing citrus pulp fibre with an acid; and
enzymatically hydrolysing the citrus pulp fibre after the
acid hydrolysis with a pectolytic enzyme.at a pH from 4 to 6 and
a temperature from 40° to 60°C for a period of time from 6 to 48
hours.

13. The process according to claim 12 wherein the acid
hydrolysis occurs at a temperature from 80° to 100°C for a period
of from 1 to 10 hours.

i‘;“:’ 7 P
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17. The proeess.according to claim12 wherein the enzymatic hyerIysis iS'"~
conduc ﬂmt h tﬁm ytic enzynme in conbination with a cellul ase. 18.

The pr o claim12 which further conprises inactivating the
pectoly Im the enzymatic hydrolysis. 19. The process
according to cl di nf 12« whi ch further comprises drying the food flavour
precursors after enzymatic hydrolysis. 20. The process according to claim
19 wherein the food flavour precursors are dried to a powder.

14. The process according to claim 12 wherein the citrus pulp
fibres are used in an aqueous slurry having a dry solids content
of from 2.5 to 25 weight percent.

15. The process according to claim 12 which further comprises
neutralising the citrus pulp fibres to a pH of from 4 to 6 after
the acid hydrolysis. :

16. The process according to claim 12 wherein the enzymatic
hydrolysis is conducted with a mixture of pectolytic enzymes.

17. The process according to claim 12 wherein the enzymatic
hydrolysis is conducted with the pectolytic enzyme in combination
with a cellulase.

18. The process according to claim 12 which further comprises
inactivating the pectolytic enzyme after the enzymatic
hydrolysis.

19. The process according to claim 12 which further comprises
drying the food flavour precursors after enzymatic hydrolysis.

20. The process according to claim 19 wherein the food flavour
Precursors are dried to a powder.
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