THE PRODUCTI ON OF A FOOD ACI D This invention relates to a
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wat er soluble fumaric acid refers to finely ground fumaric acid which
i ncl udes a 30 smal | amobunt of a wetting agent of the type marketed as

CWS fumaric acid by The Eercéﬁa@a%aasﬁeagngrvew iR iR eRIfidHBH IreréiCid
material of the type nmarketed by
percentage compositions by mass.

Preferably, the quantity of fumaric acid and the quantity of the organic

acidic material will be selected so that the fumaric acid makes up between about

15 40 and 60% of the particulate material, and more preferably between about 45
and 55%.

The fumaric acid may be cold water soluble (or CWS) fumaric acid.

Cold water soluble fumaric acid refers to finely ground fumaric acid which includes

a small amount of a wetting agent of the type marketed as CWS fumaric acid by

20 Haarmann and Reimer or a granular fumaric acid material of the type marketed by

NCP Food Products as granular cold water soluble fumaric acid.

The organic acidic material may be selected from malic acid, tartaric

acid, citric acid, lactic acid, ascorbic acid and mixtures of any two or more thereof.
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la NCP Food Products as granular cold water soluble fumaric acid.

The organic acidic material may be selected frommalic acid, tartaric acid,
citric aci dWOI9687% acid, ascorbic acid and nixtures of any F&HCESHEE
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parti cul a,{)oeodgateri al and preferably about 50% The quantity of tartaric
acid nay be selected so that the tartaric acid nakes up about 3 - 10% of
the particulate material and preferably about 5% The

met hod may thus invglve adni Xxi ng finel y%gc’ii vi ded flfmari
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malic acid and_tar [ cid int the mlled fumri,c acLgd slurry or
sprayi ng §h°‘éh§e'o&é%(ﬂ(%tfgﬁd?ﬁrwu%é?irﬁa%'iabaaﬂd’refera r?%‘?‘?tcé%‘bi d, or
sprayi ng separate solutions of malic acid and tartaric acid, onto 15

fumaric acid in powder form , Thus the conbining step may
i ncl ude admi xi ng fi Adeynwitnodedaf uinwsi iovolve admixing finely divided fumaric acid

with an aqueous solution of malic acid and tartaric acid. The admixing step may
10 include grinding the fumaric acid in the presence of the aqueous solution of the
malic acid and tartaric acid to provide the slurry or grinding the fumaric acid in the
aqueous medium and then adding or blending the malic acid and tartaric acid into
the milled fumaric acid slurry or spraying an aqueous solution of malic acid and
tartaric acid, or spraying separate solutions of malic acid and tartaric acid, onto

16 fumaric acid in powder form.

Thus the combining step may include admixing finely divided fumaric
acid with an aqueous solution of malic acid and tartaric acid. Instead, the
combining step may include grinding the fumaric acid in the presence of an
aqueous solution of malic acid and tartaric acid to produce a slurry. Instead, the

20 combining step may include grinding the fumaric acid in an aqueous medium to
produce a milled fumaric acid slurry and then adding or blending the malic acid and
tartaric acid into the milled fumaric acid slurry. Instead, the combining step may
include spraying an aqueous solution of malic acid and tartaric acid onto fumaric
acid in powdered form. Instead, the combining step may include spraying separate

25 aqueous solutions of malic acid and tartaric acid onto fumaric acid in powder form.

The grinding step may be conducted in a wet mill so that the mixture
is in the form of a slurry in which the particle size of essentially all the solid

material in the slurry is not greater than 150 microns (100 mesh) and the average



acid wth an aqueous solution of nmalic acid and tartaric acid. |Instead, the

conbi ni ng §}ERsABYs ! Nclude grinding the fumaric acid in the peEREREGEI498 an
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I ncl ude spray drying or spray granul ating the slurry. Thus the drying

step may 8érescflewtirg npnodnstingprafugtngl htsprayrgignulatigrasigPamen e cantrolled

parti al., e ' S rapul gt | ' .
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be controlled 10 such that granules of 20 - 60 nesh, preferably 30 - 45
mesh are pRsE0estedirect!y, or are selected fromthe product by
screening, with the rejected material being reprocessed.

The final particle size is typically controlled by screening or sifting, to
renove oversize par Thelfasalwartitleaize ishypigaiiguwahttolies yy soreenimg lor sifting, to

t dto the 15 fluidized b ft I . .Undersi zed ticl
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15 fluidized bed of the granulator. Undersized particles are also removed by screening
or sifting and are then returned to the fluidized bed. Further, when the drying step
is conducted by a continuous process, a certain amount of material segregation of
the particles takes place as the smaller particles are lifted higher and tend to come
into contact with more of the fresh solution/slurry being sprayed into the bed, and

20 consequently grow in preference to the larger particles which remain in the lower
reaches of the bed. The overflow of the bed is generally situated near the bottom
of the bed to remove the larger particles. In this way, the final particle size is
controlled between about 20 and 100 mesh (840 -150 microns) and ideally
between about 24 and 60 mesh (700 - 250 microns).

25 The particulate material may, after the spray granulation step, be dried

to a moisture level of less than 0,5% and preferably less than 0,25%.

Thus, the mixture may be dried to produce a particulate material

having a moisture level of less than 0,5%, and preferably less than 0,25%.



or sifting and are then returned to the fluidized bed. Further, when the
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The conbi ning step may be conducted in the presence of a wetting agent

or surfactant. The wetting agent may, for exanple, be dissolved in the
aqueous medi um so thghetW@%ﬁgt@Qﬁﬂta‘F@Ynh?@r liguid Myettings ageriucluch “qud

uniformy t | t el
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The vvettlng gent rra beall_gwd wetting agent. Such a |iquid wetting
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may be a silicone anti-foam ng agent. It may, for exanple, be a food

grade silicone oil anti-foam ng agent.
The quantity of the wetting agent may be selected so that it

. comprises about 0,1 - 0,5% of the final product i.e. of the food acid. The quantity

15 of the anti-foaming agent may be selected so that it controls foam during he

admixing and drying steps and comprises about 2 - 20 ppm preferably about 5 -

15 ppm and most preferably about 10 ppm of the final product i.e. of the food
acid,

The method may inciude the further step of incorporating an additive

20 selected from flavourants, colourants, sweeteners and mixtures of two or more

thereof in the food acid. Typically the additive will be sprayed onto the mixture
during the spray-drying or spray-granulating step.

The invention extends to a food acid in particulate form produced by

a method as hereinbefore described.

25 The invention extends further to a food acid in particulate form, the

food acid comprising a composite material which includes fumaric acid in an
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in the food aci IrcallTy the additive will be sprayed onto the m xture
during the spray-drying or spray-granul ating step. The
i nvention extends to_a food acid in particulate form produced by a
met hod as her ei nbef ofke RN YPLI Nnowodescribed, by way qhExamplst with wieesnes
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PCT/ GB9&/ Gbd@8and "composite” refer to the food acid of the invention. I® the figurggunt
of about 5% - 95% malic acid in an amount of about 5 - 95% and tartaric
acid in an anodigues 13mws 3he expicted tartness profile of thegpmpagida@Eciy i s now
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Figure 1 shows fhe expected tartness profjle of the conposite acid;
Figare ArgRws t P&Pmn@ssfpreﬂer'?fcﬁaeﬁa? acid; Figure 3

tartness profile umari c aci | gure shows the tartness
profile of tartiigure G@shtdws a superpositiogof ¢hé taritness prafilpeopBrjuresn «f 5tamal
tartness pdj‘ofiles of Fiqures 1.{01‘5 and . .
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Figure 7 shows adsorption isotherms of the composite and citric abid; and

Figure 8 shows the pH profiles of the composite and citric acid.
15 EXAMPLE 1

Malic acid (40 kg), dl-tartaric acid (4 kg) and dioctyl sulphosuccinate wetting
agent (Zenith DSS, 100g) were dissolved in warm water (130kg) to produce
a solution. Crystalline fumaric acid (36 kg) was added to the solution and
the resultant slurry was milled in a Chicago Boiler attritor mill for two hours.
20 In other embodiments, the mill was an EHP Series Supermill supplied by
Premier Mill or Oliver and Battle. A silicone anti-foaming agent (AF 1510,
sourced from Bob Larson Silicones, five drops) was used to control foaming
during the milling process. A starter-bed of crystalline tartaric acid .(200g)
was added to a GLATT GPCG - 60 batch spray-granulator fitted with a triple
25 spray nozzle and the milled slurry was sprayed onto the starter bed at 70 -
130 £ /h over 130 minutes so that the temperature in the fluidized bed was
maintained at 50 -60°C. The mill was a 22 kW unit which was
approximately 1300 mm high with a diameter of approximately 800 mm and

a tip speed of the impeller of 13 m/s. The granulator settings were:



the expected tartness profile of the conposite acid; Figure 7
shows adsorption isotherns of the conposite and citric acid; and
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EXAVPLE 1 Malic acid (40 kg), dl-tartaric acid (4 kg). and -
di octyl sul phosuccinate wetting agent (Zenith DSS, 100g) were .

t dissolved in warmwater (1 30kg) to prodtce a sol ution.

‘ Crystalline fumaric_acid_ {36 ded to the solution and )
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supplied by . Premer M]I or Oiver and Battle. A silicone
anti-foam ng agent gikAlog19200 m* /h sourced from Bob Larson Silicones,
five drops) was used to control foam ng during the mlling
process. A starter-bed of crystalline tartaric acid .(2009) was
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was mai ntai ned at 50 -60[err]C. The mll was a 22 kW unit which
was approxi mately 1300 mm high with a dianeter of approxinmtely

- 800 mm and a tip speed of EXAMRBDEIA er of 13 nis. The granul ator
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10 0,21% water by mass and 81,4% by mass was in the size range 841 - 250

microns. The bulk density was 690 - 774 kg/m?®.

The acid taste profile of the granular product produced by the method of

Example 1 is set out in Figure 1.
EXAMPLE 3

15 The following food grade ingredients were added to a mixing vessel fitted

with an agitator at the rates indicated, and mixed:

Tartaric Acid 50kg/hour

Malic Acid . 500kg/hour

Fumaric Acid 450kg/hour
20 dioc;tyl sulphosuccinate wetting agent (70%) 2,25kg/hour

Silicone oil anti-foaming 15g/hour

Water 500¢/hour



Exanple 1 was repeated using water (60 kg) and a starter bed of the

product fr le 1 (10 kg). The bed tenperature duri ngym
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m xed: 56 & did not dissolve, so that a slurr formed.
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500kg/ hour Fumaric Acid

450kg/ hour 20 di octyl s ho tt.' t .

2. 25Kg/ hour  The slurfpas A QMRS oA Hgmier tyie wet mill in which it was
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using a positi
bed. This process was carried out optionally with or without atomizing

compressed air. The fluid bed was suspended above a screen plate by a hot

air stream. The bed was fluidised with hot air at about 65°C at superficial

velocities used in fixed fiuid beds, which are typically in the range of 0,3 -
15 2,4 m/s.

The height of the bed was controlled by the volume and pressure of the air
entering the chamber from under the screen, while the volume and residence
time of the product in the fluid bed was maintained at set conditions by
allowing a certain quantity to exit the bed through a rotary outlet valve, and
20 enter a second stage. The outlet air from the first chamber was passed
from the top of the vessel through a cyclone to remove entrained product
fines which were returned to the fluidized bed where they came into contact
with the- inlet spray and other particles in the bed. This assisted in
regulating the product particle size range by returning the fines to the bed
25 to grow into larger granules.
| The second stage consisted of a mechanically vibrated rectangular fluid bed,
or optionally a stationary fluid bed, at a slight angle, where the product is
moved forward by air flows, where additional drying and subsequent cooling
took place. Both the hot and cold air streams were collected with the fines

30 that were removed by the cyclone and again returned to the fluid bed of the
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punp where granulation and initial drying of nost of the noisture (down to
about 1 % residual) took place in a fluidized bed in the first stage of the

bounit. WO 98/5 first stage conprised a round general | y RefiaB?8d4%e|

into which the 10 slurry was punped continuously under pressure ,
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Both the hot ackssiied e pséd@@mby\méﬁ/u@@'dfﬁ(ﬁrﬁ@ and RiushevhichewvaiOremoved
that were rem)}/ed by the cyclone and again returned to the fluid bed of the
VO 98/ 53705 rom the air stréam by the cyclone and returned to the fluid bed of the first
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first chanber.sfgggi?ragr?é toéddltlves such as flavourants, colourants and/or
sweet eners were optionally incorporated by spraying the additive onto the
granules in the second stage. The dried and cool ed product from
t he second stage, having a | ow resi RUSCUSSION noi sture content of
typically less than 0,3% overflowed a weir which '

15 Food acids are generally used to provide a pleasant, refreshing acidic
taste to foods, drinks and beverages. They also serve as preservation aids by
lowering the pH of the foodstuff to which they are added thereby reducing the
activity of possibly harmful micro-organisms. Citric acid has been used for this

purpose for many years.

20 The acid taste profile of citric acid, as set out in Figure 2, can be
described as a rapid "burst" of tartness which reaches a peak acid taste fa;rly
early, with the taste falling off and disappearing quite rapidly thereafter. The
sharp, strong acidic taste of citric acid tends, however, to overpower the flavour
of sweeteners and flavourants in a foodstuff to which citric acid has been added.

25 The relatively rapid loss of tartness results in a bitter aftertaste if certain synthetic
high-intensity sweeteners are used in the foodstuff in conjunction with the citric
acid. Citric acid suffers from further disadvantages in addition to its very strong,

sharp taste and short-lived tartness flavour. For example, when used in dry
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Fumaric acid has a tartness profile which is flatter than that of either

15 citric acid or malic acid but is longer lasting as can be seen in Figure 4. The longer
lasting taste means that fumaric acid effectively appears to be a "stronger" food
acid and consequently less fumaric acid is required to achieve a required level of
tartness than is required in respect of other food acids. However, although fumaric
acid is generally one of the cheapest of the food acids, it has a low solubility in

20 water and a tendency to dissolve slowly unless it is supplied for example as a very
fine powder including a wetting agent i.e. so-called cold water soluble, or CWS
fumaric acid of the type described above or a granular cold water soluble fumaric
acid as described above. All other so-called cold water soluble fumaric acids of
which the Applicant is aware are very dusty and hence unsuitable for many

25 applications.

The tartness profile of df or £ tartaric acid as can be seen in Figure
5 is smoother than that of citric acid. It has a peak acid taste which is higher than

that of.citric acid and which is longer lasting. Tartaric acid is generally the most



5 Malic acid, which is as soluble as citric acid, has a
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PCT/ GB98/ gfgggon the four basic tastes (sweet, sour, salt and bitter) andiseyveral sets of

exnens: vecehol SO MSAEIARNE 3 HresBUEL VR APIAS of S Phodchin 1
Jellinek, 1985. Triangle tests were performed to determine each panel member’s

15 threshold value for each basic taste according to ASTM Standards. Subsequently

the twelve members most sensitive to the bitter taste were selected as part of the

acid taste panel. The sets of concentration series used in the training, were used

as an indication of the range of the concentration series to be used in the equi-

acidic taste analysis.

20 CSIR supplied the sets of concentration series for the equi-acid taste
analysis. If the series was too low or too high to cover the range in which the
citric acid’s acidic taste point falls, a higher or lower series was requested and
used. The most applicable series with a range of five concentration levels was
repeated at least three times. The concentration of the citric acid was 0.2%.

25 Samples were presented in random order pairs with the 0.2% citric acid, in
ascending order of concentration, with two pairs per session with a break of 20
minutes between sessions to combat sensory panel fatigue. Instant custard was

used as palate cleanser between sessions. All samples, water and custard were



The tartness sensory profiles as set out in Figures 1 - 5 were g'i eaned
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depending on the flavour characteristics of the product.

These tests were followed by a comparison of the fiavour

characteristics of citric acid to the acid composite. The panel was trained using

15 test acid solutions at equi-acidic taste point, and products like acetic acid, unripe
bananas, cold black tea and various cordials and soft drinks. This training
iﬁtroduced the panellists to possible descriptive terms typical for acids. The
attributes shown in Table 1 were generated and defined by the panel.during
training sessions. Samples were presented in the same procedure as above. The

20 statistical analyses were collected in a spreadsheet using Quattro Pro (V 5.0} and
a statistical programme, STATGRAPHICS (V 5.0) was used to analyse the data

using one-way analysis of variance (ANOVA), with acid as the main effect.



The results obtained were statistically anal ysed by the ARC
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trainin | d t he p3 crl ve ter s
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def i ned b? t he panel dur| ng §5CAIOk nelgs B%%'%ef' g Y| a¢§§° ent e
in the saffe_procedure as abovd. tapRins. sirangteas dnkige fAsedn %P%ékﬂbct d
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progr ame, é (V5.0 V&?E?r %EP %f ftrusl!l ng
one-way ana ariance ( emor?;ulce ﬁe opp%suehca& ﬁi WItlﬁgutC any
sparkle/"stlll")
DUSTINESS Taste associated with the powdery nasal sensation
of dry dust and chalk
DISPRIN Taste associated with medicine, e.g. Disprin or
aspirin
10 | MOULDY Taste associated with closed air/water spaces such
as water from a closed plastic water container
stored at ambient temperature for a long penod of
time
BITTER Basic taste on tongue stimulated by solutions of

e.g. caffeine

THROAT IRRITATING

Burning sensation felt in the throat after swallowing
of the sample

AFTER-TASTE

Taste in mouth after swallowing (panellists asked to
describe/comment on taste)

From the results obtained it was found that there were no significant

15 differences between any of the sensory-related variables for citric acid {0.2% w/v)

or the acid composite at their equi-acidic point.

Therefore it can be concluded that the special combination of the

three acids in the composite acid can very closely match the tartness sensory
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12 TABLE 1 ATTRp EFEBSs8/01498
DEFI NI TI C]\IWO98/53§8JRNESS Basic taste on the tongue as
associ ated with acids SHARPNESS A burning, harsh taster
on the tongue 5 ASTRI NGENT 13 The feeling factor on the tongue
and oral cavity ] descri bed as puckering/dry and
! associ at egrefilehof citric acid across the various atiihites, measstigdt ah, eaw-apidic -
' bananas and grape skin BRI GHTNESS/ The refreshing, clean
sensat i oncehcthtrations. REFRESHI NG associ ated with water
.with a few drops of fresh | enron juice. (The
: opposite of dull, wthout any sparkle/"still™")
DUSTI NESS Taste associated with the powdery nasal sensation
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taste) e results obtained 1t was found that there
were 10 S Thb e Rbast afld SEBEATEE 18 ThESRReADP LW AABELH RIS thar
shown in Figure 6. The invention thus allows the replacement of hygroscopic citric

10 acid with a non-hygroscopic granular composite mixture of malic acid, dl-tartaric.

acid (or I-tartaric acid if dl-tartaric acid is not a permitted food acid or is not

available) and fumaric acid (all of these acids are food grade and non-hygroscopic

in the composite granular form of the present invention). Empirical data clearly

indicate the hygroscopic nature of citric acid compared to the relatively non-

15 hygroscopic properties of the composite acid when tested under control conditions

as by the Sorption Isotherm Measurements done by the CSIR, as can be seen in

Figure 7. The small quantity of tartaric acid present in the composite granule

provides a sudden "burst" of tartness similar to that of citric acid while the major

portion of malic acid, which is very soluble, provides a smooth acid flavour. The

20 slow solubility of fumaric acid can be overcome by using cold water soluble (CWS})

fumaric acid and the low solubility of fumaric acid is overcome by selecting the

quantity of fumaric acid in the composite granule so that the selected quantity will

be soluble in the amount of water to be used.
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citric acid across the various attributes neasured at equi-acidic .
concentrations.  Citric acid alone has the féipirgpatavibsckundstiiajrobio g 41
malic acid, fumaric acid and tartaric acid together, it is possible to

artaric acl ds a
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cl osely resenbl e that shown in Figure 6. The invention thus allows the
repl acenent of hygroscopic citric 10 acid with a non-hygroscopi c granul ar
conposi te m xture ofurthermose, ends$ of acidsrgenerally haee dn(wrevientdistrivutioract d
If di-tartaric acid is not a permtted food acid or is not avai |l abl e)
and f urgr ésmpoinéntdlandobeparsivnafdtettifiationd st Bicadonssshdiae- e t8S8RRdring
particle size and differing specific gravity frequently takes place. Such blends also

have an irregular appearance.

The presence of fumaric and malic acids in the granular product also
results in a saving in the overall quantity of acidulant required when compared to

10 citric acid and provides a longer lasting acid flavour.

TABLE 2

Mean Scores for Citric Acid in comparison to Acid Composite at Equi-Acidic Point

SENSORY ATTRIBUTES | CITRIC ACID ACID COMPOSITE
MONOHYDRATE
Sharpness 4.53 4.83
15 || Astringent ' 4.03 3.69
Brightness/Refreshing 3.53 4.80
Dustiness 1.28 1.28
Disprin 2.44 2.40
Mouldy 1.67 1.06
20 | Bitter 1.86 1.49
Throat [rritating 1.08 1.06
After Taste 1.08 1.06
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Citric acid alone has the follow ng drawbacks. It is hygroscopic and

tends to edlieh cbhtaissmoalid aeid, taario@cichasd dwmanie\enid padiin avhkichithe granules
over poweri ng initial sharp taste and a short-lived tartness flavour.
{ Furtheryohgve i @BesistEntPaiticresigeal Mehprriut haevegodd slavdurt rexertbling &

conponents and separation (stratification) of the conponents due to
differi NQnatural fruit taste with a smooth long-lasting tartness and an even distribution of
the various acids within the granulate. It is a further advantage of the invention
illustrated that the granular product is free-flowing, dust-free and non-hygroscopic
and has improved handling, packaging and shelf-life characteristics when compared
10 with prior art acidulants of which the Applicant is aware and, furthermore, has a
smooth long-lasting tartness and a lower cost than prior art food acids of which
the Applicant is aware. The pH profile of the composite acid shows a consistently

lower pH value at different concentrations than that achieved by citric acid as can

be seen in Figure 8 and Table 3.

15 TJABLE 3

pH of Composite Acid and Citric_at Different Concentrations

SOLUTION pH value
(m/v%)
0.25% 0.5% 0.75% 1.0%

SAMPLE

20 | Citric Acid 2.35 2.18 2.07 2.02
(anhydrous)
Composite 2.25 2.05 1.96 1.88
Acid
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results in a saving in the overall quantity of acidulant required when
jcompared to 10 citric acid and providesqg |longer lasting acid f1l avour ::

TABLE 2 Mean Scores for Citric Acid in conparison to Acid Conposite at
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i PCT/ GB9& Ghé8fim to produce a mixture; and ' 15

drying the mixture to produce a food acid comprising a particulate material
containing fumaric acid and the organic acidic material, the quantity of fumaric acid
and the quantity of the organic acidic material being selected so that the fumaric

acid makes up between 5% and 95% of the particulate material.

10 2. A method as claimed in Claim 1, in which the quantity of fumaric acid
and the quantity of the organic acidic material is selected so that the fumaric acid

makes up between 40 and 60% of the particulate material.

3. A method as claimed in Claim 2, in which the quantity of fumaric acid
and the quantity of the organic acidic material is selected so that the fumaric acid

15 makes up between 45 and 55% of the particulate material.

4, A method as claimed in any of the preceding claims, in which the

fumaric acid is cold water soluble {(or CWS) fumaric acid.

5. A method as claimed in any one of the preceding claims, in which the
organic acidic material is selected from malic acid, tartaric acid, citric acid, lactic

20 acid, ascorbic acid and mixtures of any two or more thereof. -
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TABLE 3 pH of Conposite Acid and Citric at Different Concentrations
SOLUTI ON pH val ue (M vy

10. 25% 0. 5% 0. 75% 1. 0% SAMPLE 20 Citric
Acid .85 A2mkthod as claim@d O Claim 7, in Whigh the quahtithp€healid acid

is selected so that the malic acid makes up 50% of the particulate material.

S. A method as claimed in any one of Claims 6 to 8 inclusive, in which
the quantity of tartaric acid is selected so that the tartaric acid makes up 3 - 10%

of the particulate material.

10 10. A method as claimed in Claim 9, in which the quantity of tartaric acid

is selected so that the tartaric acid makes up 5% of the particulate material.

11. A method as claimed in any one of Claims 6 to 10 inclusive, in which
the combining step includes admixing finely divided fumaric acid with an aqueous

solution of malic acid and tartaric acid.

15 12. A method as claimed in any one of Claims 6 to 10 inclusive, in which
the combining step includes grinding the fumaric acid in the presence of an

aqueous solution of the malic acid and tartaric acid to produce a slurry.
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1. A et WOPSSEI05t he prodtctS ot of* a®food acid, the met hod PCREEEIOMISt he
steps of the steps of conmbining fumaric acid with an organic acidic s
mat eri al sel ected 5 frommalic acid,18artaric acid, citric acid, -
| actic acid, ascorbic acid and m xtures of any two or nore thereof

in an aquegBs nedi umA methodumeclaimedtinrany and afrthienQlditms 6 to 10 inciusiue, én .
to produce a food acid conprising a particulate material containing fumaric
acid and t igyon GESnMniRLGtEB RiILaks gpihainwarﬁ aéidTRdrcadqidsLiAmddilif
quantities o the organic acidic material being selected so that
the fumari ¢ acid makes. tween . 0% f Lig :
materiar, EHErede noyed At R Sliney Y R St enb HiaRE I hd e
finely divided fumari,@?(ﬁ id with. an agueous solution of the organic

aci di ¢ mat 8fidato thg mi g)”m?é'chmaﬁ"l‘f %tid in the presence of an aqueous
sol ution of the organic acidic material to produce slurry; and
grinding the fumaric acid in an aqueous nediumto produce a mlled
;fumaric acid slurry and then adding the organic 15 acidic material to
fthe millgdilaumari c a@ ehethutiras claimed in any one of the Claivhsn@ttootiOdaclkisiverdnd
in daim1, in which the quantity of fumaric acid and the quantity
of the Of%mieh%ﬁég' fn tggfuéé iAERIES! RiFhothgSeh hBakold Soluiti bCrfittheid and
makes up between 40 an Yoof the particulate material. 20

3. A nmethod.as cl aj in..Caji.m.2, i i e quantity of fumaric acid
and the qugﬂg?'i’?/ agtd p ggglr’@zgﬁ'gca%é@i'g'povod rm

di'c material I's selected so that the

fumaric acid makes up between 45 and 55% of the particul ate

mat eri al . 25 4. A nmethod as clainmed in any one of the
ipreceding clains, in which the ) )
i 15. A method as claimed in any one of Claim 6 to 10 inclusive, in which
g the combining step includes spraying separate aqueous solutions of malic acid and

10 tartaric acid onto fumaric acid in powder form.

16. A method as claimed in Claim 12 or Claim 13 in which the grinding
step is conducted in a wet mill so that the particle size of essentially all of the solid
material in the slurry is not greater than 150 microns (100 mesh) and the average

particle size is between 100 and 25 microns (150 - 500 mesh).

15 17. A method as claimed in Claim 16 in which the grinding step is
conducted in a wet mill so that the particle size of essentially all of the solid
material in the slurry is not greater than 100 microns (150 mesh) and the average

particle size is between 75 and 25 microns (200 - 500 mesh).
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o ac1d 1 cold il AR o st e

organi ¢ acidic material *incl ddey nmal i€ acid and the quantity o C aC|d
is selected 30 so that the malic acid nmakes up 40 - 60% of the:

particul ate material . 19

-17- A nethod as clainmed in any one of the

precedi nd &l ai ms, iMA mmhﬂd gsglaimed in any ooe ghithe precedinglclaims idesich the -
tartaric acid and the quantity of tartaric acid is selected so

t hat t he drgingestep Bcselectdefrorrpspray dbfingfarihsprayr gianiulatiegmat eri al . 5
8. A nethod as clained in Caim7, in which the quantity of tartaric
acid is selected so that the tartaric acid nakes up 5% of the
particul ate materi al. : A method as clained in any

Conduct ed 3 a wet WTPELE PRl *“%@Cﬁaﬂl‘% 18 yehigh 4B G EGe e sarav 10

the solid materjal in tge slurry is not greater than 150 m crons (100 nesh)
and the granulatingsteppaichscosdycisg i iag'%bwéaaangbtahavzaarnpesaﬁgle(cm
500 nesh). 10. A nethod as claimed in Caim9, in

whi ch 5hértym¢m1tnymzs7eg1d datch processssrigugived freedlawingmbh- d;mxsﬁrkgaprdsdllect
particle size of essentially all of the solid material 15 in the
slurry is not greater than 100 m crons (150 nmesh) and the average particle
si ze I's between 75 and 25 mcrons (200 - 500 nesh).

11. A ey hod as chaj d %saélﬁlrﬁé‘& iRfclalla P8 esee|digh Qba'.ﬁﬁmhibﬂvgr’é&%ptrw

drying step is selected fromspray drying and spray granul at

12. A ’H?&Hl?i%u%% Cle%' quegorllé?'oﬁ%@'suclln]fha&ngr\éﬂbfeg éP‘iodr%d‘%eséhe are produgeg

directly.

21. A method as claimed in any one of the preceding claims, in which the

10 mixture is dried to produce a particulate material having a moisture leve! of less

than 0,5%.

22. A method as claimed in any one of the preceding claims, in which the

mixture is dried to produce a particulate material having a moisture level of less

than 0,25%.

15 23. A method as claimed in any one of the preceding claims in which the

“combining step is conducted in the presence of a wetting agent or surfactant.
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granul ati ng step whi Chlﬂﬂmmﬂnﬂm a fluid bed granul ator by a process
sel ected from ”mtch processes to give a free-fl ow ng

non- dust i n@v‘bf’% * 13. A nmet hod as cl RCEGBIFNI®&EI m
11 or Caim1l2, i n whi ch the spray granul ation step is controll ed
such that granules of 20 - 60 nesh are psgduced directly. -
14. A nethod as clainmed in any one of the preceding clains, in whi ch the

30 magure is dy ﬁﬁbth@dgég(w@iﬁwéﬁ mrciams! ﬁse;msfc'hakw%éﬁw‘ JFRhtlyre

| evel of |ess than

- 18- dlsmﬂlved in the aaﬁeous ﬁémﬁlt?fsdo ﬁ?atcth dc:tflgt@%agpgl \gLB': p@eﬁagggj ng

cl ai ns, ure 1s

mat er i aI havi e | ess than 0, 25%
16. A rfét%ggréﬁlycrlngf H"ﬁmﬁ%y"%ﬂégo‘fgqﬂe preceding claims in whi ch t he

conbining step is conducted in the presence ofa wetting agent or

surfacrant. 17. A nethod as clainmed in Caim16, in
which the wetting agent is di ssolved in the aqueous nedi um so that
the partiZ26l ate maté irgithodiashclasmed delGlsieh 28 ol Glaim 24Niik QURICH ﬂﬁlexxﬁ,@tﬁhgih
the wetting agent. 18. A nmethod as clainmed in daim
or C aign dgentl i3 y\/ﬂqgm w&t,ﬁg éd agent is a liquid wetting agent.
15 met hod as clained in Claim 18, in which the wetting
agent is :

26. - A method as claimed in Claim 25, in which the wetting agent is

selected from dioctyl sodium shlphosuccinate, sodium lauryl sulphate and Tween

(trade name).

27. A method as claimed in any one of the preceding claims, which
10 includes the step of incorporating an additive selected from flavourants, colourants,

sweeteners and mixtures of any two or more thereof in the food acid.

28. A food acid in particulate form produced by a method as claimed in

any one of the preceding claims.

29. A food acid in particulate form, the food acid comprising a composite
15 material which includes fumaric acid in an amount of 5% - 95%, malic acid in an

amount of 5 - 95% and tartaric acid in an amount of 3 - 15%.

30. A method as claimed in Ciaim 1, substantially as herein described and
illustrated.
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any one’ of e, cedl ng*cl &i ns, |ncI udes the step o
incorporating an additive selected fromflavourants, col ourants,
sweet eners and m xtures of any two or no2é& thereof in the food acid.

. -

21. A food acid in particulate form produced by a nethod as clainmed in .
any one o8lthe precédnsy dnethed fosthe production of a food acidfsihstaotiglly ras -
particulate form the food acid conprising a conposite mat eri al

whi ch i nchedss desorbed. acid in an anmpbunt of about 5 - 95% nmalic acid in an
anmount of about 5-95% and tartaric acid in an anount of about 3 - 15% 30

32. A food acid as claimed in Claim 28 or Claim 29 substantially as herein

described and illustrated.

5 33. A new food acid substantially as herein described.
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