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ABST OF TH 0S

A method is provided for producing a soluble coffee extract which, when

reconstituted, produces an inteﬁsiﬁed In-cup brew color without altering the flavor of the

cup of coffee. The method includes heaﬁng a coffes extract at a temperature and for a

time selected to pr'bduce an intensified color coffee extract without aitering the flavor of

the coffee. The Intensified color coffee is either immediately dried to form dried

intensified color coffee or cooled while in ths liquid slate. The soluble coffee produced |

by this method has intensified color while its flavor remains unaltered, As desired, the

soluble coffee may be packaged as an instant cofiea, combined with traditional soluble
coffes, incorporated intc a liqgid coftee product or combined with sugar, creamer, and !
flavors to farm various soluble coffee prbduci_s. Alternatively, the coftee exact may be

directly incorporated into a ready-to-drink or a concentrated liquid coffee product without

undergolng a drying step.
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SOLUBLE COFFEE BREW COLOR INTENSIFICATION

FIELD OF VE N

[0001] The present invention reiates to a method of intensifying the brew color of
soluble coffee without affecting flavor, and in particular, to a method which includes
heating a coffes extract at a tamperature and for a time selected to producs an £

intensified color coffee extract without altering the flavor of the coffee.

BACKGROQUND OF THE INVENTIOM

[0002] Soluble coffee products, often referred to as “instant coffee ” are prepared
from aqueous extracts of roasted and ground coffea, The products are generally in the
torm of spray-dried or freeze-dried particulate solids.

[0003] Traditionally, soluble coffee is made by the known art of percolation in
which roast and ground cofiee of a specific roast color for each product dasign is
extracted using hot water to produce an agueous coffee extract. Next, the agueous
coffee extract is typically immediately cooled upon exiting the percolator to less than
85°F to maintain flavor integrity. The aquecus solution is then centrifuged to reamove
any extranoeous in'soluble solids. The solution or in some instances part of the salution
Is then evaporated at low temperatures under vacuum, typically no higher than 180°F,
{o remove water and aroma while maintaining flavor integrity. The resulting =olution

which can he from 20 to 58% soluble solids concantration is converied to a low moisture

coffes powder using known art techniques of spray-drying or freeze-drying with aroma

addback.
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[0004] The flavor of the rasulting coffee is controlled through bean blend, roast
color of the roast, and ground and percolation conditions. However, the conventional
parception of the in-cup flavor and assoéiated strength is the brew color. Darker
roasted coffees tasie substantially different than lighter roasted coffees and the in-cup
brew color of a darker roasted coffee s substantially darker than the brew colors of light
roasted coffees.

[0005] in the soluble coffee art thare has been minimal emphasis in trying to
achieve a dark sspresso type cup of coifes without the bumnt flavor notes that typically |
accompany dark roasts. The conventional methods of producing soluble coffee ars
focused on flavor quality, yield, efficiency, product powder color, powder density and
fines. The In-cup brew color (i.e., the color of re-constituted soluble coffee) .Is typically
acceptad to be a function of the roast color of the roast and ground coffee from which
the soluble coffee was produced.

10606} One conventional method of manipulating the brew color of 100% pure
coffee products is provided via the roast color of the coffee beans prior to parcolation.
However, this conventional method aiso has the consequence of altering the flavor of
the resuiting coffee 10 8 certain extent depending on the degree of roast.

[0007] For exampls, U.S. Patent No, 6,120,831 to Zeller, et al., hersin
incorporated by reference, discloses a method of 'increaslng the flavor and color of
soluble coffee by heating the soluble coffee at a temperature and for a time sufficient {0
intensify the flavor and color of the coffee without causing carbohydrate pyrolysis.
[0008) Another previcus method for increasing the in-cup brew color is provided
by U.S. Palent No. [Patent Application Sessal No. 09/800,974 to be replaced with
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patent number after assigned] entitied "Soluble coffee having intensified flavor and

- color and method of making the same from a coffee extract,” herein incorporated by
reference. In the [Patent No,] method, the cofles extract Is heated 16 a desired
tamperatuie for a desired time to intensify both tha ¢olor and flavor of the coffes extract.
As a result, the {Patent No.] method produces a soluble coffee extract, and subsequent
in-cup brew coffes, with intensified color and flavor as compared with soluble cofige not. o
subjected to its intensification method, However, this process affects both color and
flavor and therefore, the co{or canndt be changed without affecting the flavar of the
coffee. ‘.

[0009] Thus, the prior art, e.g. U.S. Patent Na. 6,120,831 and [Fatent
Application Serial No, 09/800,974], teaches ihat manipulating the brew color through
heating the coffes exiract necessarily affects the resulting coffee flavor.

[0010) There is a need in the art to have a method of increasing in-cup brew color

of a soluble coffee extract without affecting (i.e. altering) the flavor coffee extract or tha

flavor of the coffee after reconstitution of the soluble coffes extract.

BR MMARY OF THE INVENTION

[0011] ltis thus an object of the preaent invention is t¢ provide a method for
producing hten-sifnd coffee color while not altering coffee flavor.

[0012] In accordancs with the general object of the present invention, 2a method is
provided for producing a soluble coffee extract which, when reconsiituted, produces an
intensified In-cup brew color without altering the flavor of the cup of cofiee. The method

includes heating a coffee extract at 2 temperature and for a time seslecled to produce an
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intensified color coffee extract without altering the flavor of the coffee. The intetisified
color coffee extract is then immediately dried, without first cooling the coffee extract, to
form a soluble coffee powder. The dried soluble coffes then may be packaged as an
instant coffee, combined with traditional soluble coffee, incorporated into a liquid coffee
product or combined with sugar, creamer, and flavors to form various soluble coffee
products. l

[001 3] - Aliérnéttvely. rather than ‘immediaieiy drymg "the liquid Intensified color
coffes extract, the intenslified color coffee extract, while in the liquid state, is cooled to

stop the intensification process. Cooling the cofiee extract is preferable if the coffee

exiract is not rapidly dried or if the coffee extract is to be incorporated into a liquid coffee

beverage. For example, the cooled iiqu'id coffee extract can be directly incorporated
Into a ready-to-drink or a concentrated liquid cbffee proguct without undergoing a drying
step.

[0014] Selecting an optimal teamperature and time is advantageous since too high
of a temperature and/or too long of a processing time period will aiter the coffee flavor
while 100 low of a temperature and/or too shon of a processing time peariod will not have
‘the desired effect in tarms of in-cup brew color intenslification. Thus, two factors which
together affect the color and fiavor of coffee extract are temperature and time. For
example, if the coffee extract is held beyond a spedific time period and/or held at too
high of a temperature, the flavor will be affected and if the cofiee extract is not held iong
enough, no color change will be observed.

[0015] An advaniage of the present coffee color intensification method is that the

color intensification method may be easlily incorporated into & standard instant coffee
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manufacturing process. For example, cofiee extract that exits the percolators can be

* collected, concentrated or evaporated, as necessary, and then heated at a temperature
for a period of time to provide color intensification,

[0016] In 6ne preferred embodiment, a method of intensifying the color of coffee
extract without altering the flavor of the coffee extract includes selecting a temperature
and a time for intensifying the color of a coffee exiract. Next, the cofiee extracted is ... .
healed at the temperature and time (o thereby produce intensified color coffee extract
without altering the flavor of the coffee extract. in glternate, further embodiments, the
method ai'ncludes either immediately drying the intensified color coffee extract ta form
dried intensified color coffee or cooling the coffee axtract while in the liquid state.

[0017] The present invention, in another form thereof, concerns a method of
intenslfirlng the color of coffee extract which includes producing a coffee solution by
extracting water with ground coffee beans and concentrating the coffee solution via
evaporating to form the coffee extract and removed aroma flavor. A temperature and
time for optimizing color of a coffee exiract is selected and the coffee extract, which is
substantially frea of ground coffee, is heated al the temperature and the time to intensify
the color of the coffee extract without altering the flavor of the coffee extract to thereby
produce intensified color coffee extract. The aroma flavor removed while concentrating
the coffee solution, is adding back to the now intensified color coffee extract. In
altemnate, further embodiments, subsequent {0 adding back the removed aroma flavor,
the method Includes either immediately drying the intensified color coffee extract to form

dried intensified calor coffes or cooling the coffee extract, while in the liquid state.

"R
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{0018} Further features and advantages of the present invention will be set forth in,

or apparent from, the detailed description of preferred embodiments thereof which follows.

BRIEF DESCRIPTION OF THE DRAWING |
[0019) The invention will now be described in detail with respect to preferred

embodiments with reference to the accompanying drawings, wherein:

[0020] o f-‘iéﬁre 1 is a schematic depicting a method for manufacturing a soluble
coffee extract according to the present invention;

[0021) Figure 2 is 8 more defailed schamatic of the brew color intensification
process of the'method shown Flgure 1,

[0022] Figure 3 is a plof depicting the relationship between roast color, and brew
color intensity and the time of brew color intenslﬁcation according io the present
invention;

[0023] Figure 4 is a plot showing the relationship between brew color and in-cup

~ concentration at two different rozst colors in accordance with the present invention: and

[0024] Figure b is a plot showing the relationship between brew color and the

time of the brew color intensification process of the present Invention.

SCRIPTION OF PREFERRED EMBODRIMENTS
[0025] Referrihg to the drawings, like numbers represent like elements
throughout the several views. In the preferred process, coffee extract is heated at a

temperature and for a fime selected to produce an intensified color coffee axtract

without altering the flavor of the cofiee.
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[0026) Referring now specifically to Fig. 1, coffee beans are fed to a rcaster 10

and the coffee beans are roasted to & color In acoordance with a scluble coffee product
design. The coffee beans may Be any bean typs and inciude Robusta or Arabica,
caffeine-containing or decaffeinated.

[0027) The roasted whole beans are degassed for a brief period to minimize
extract foaming in the percolator set. The beans are then.fed to a grinder 11 to reduce
the size of the coffee bean for optimum extraction in the percolatar set. The ground
coffes is loaded into columns 12a-12f as needed durlhg the percolation cycle, The
columns 12a-12f form a percolation train of 8 percolators connected in series.
Percolation is a semi-continuous process in which one of the 8 columins, e.g. column
12a, is always offline for discharging the spant grouﬁds for disposal, and then refilled
with fresh roast and ground coffee from grinder 11 before column 12a is put back online
for extraction.

[0028] Typlcally, hot water enters the most spent column in the percolator train,
e.g. column 12b. The hot water flows through each of the columns in serias to leach out
and geneiate soluble coffee golids. The hot water turned coffee extract flows through
each column 12b-12e and then flows through a cooler prior {o entering the column with
fresh roast and ground coffee 12f. The coffee extract from the fresh colurnn 12f goes
through an aftercooler and then ta a hold-up tank until a target extract drawoff waight ls
achieved. When the target weight Is met, the spent column 12b is then taken offiine
and the hot water is then fed to the next most spent column, which will now be column
12¢. At this point, column 12a becomes the most fresh column and the position of the

cooler is moved from between columns 12e-12f to betweean columins 12a-12f. The final

- —
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aftercoolsr is movad to the discharge of the freshest column, i.e. ¢olumn 12a. Once the .
- axtract discharge target weight from the freshest column Is achigved, typically between
15 and 50 minutes, the cycle beging all over again. .

[0029] Coffes extract may be prepared by conventional percolation methods.

Such conventional methods are, for example, described in U.S. Patent No, 2,815,403

which is herein incorporated by reference. In one preferred method, first, the coffee ls. vt e

brewed using a percolation process al a very high temperaturg, A countercurrent
extraction method is utilized wherein water passes through a packed bed of unextracted
roast anﬁ ground coffee present in columns 12b-12f at a temperature of from about
180°F to 250°F. The temperatura of the fead water is introduced into column 12b,

preferably at around 360°F. The coffee extract drawn off ¢column 12f is cooled,

preferably to around 95°F 10 minimize flavor degradation. The concentration of the

extract is between 12 and 16% soluble solids and an extract yisld of typically around
50%.

[0030] Thea coffee extract will normally have a high level of sediment after

. percolation. The sediment is removed from the coffee extraction using a clarification
process which advantageously uses a process of centrifugation. During centrifugation,
the coffae extract is fed to centrifuges 13, which spin at a high rate of speed sufficient to
separate out solubles compounds from in-solubles present in the coffee extract.

{0031] The clarifled coffee extract is then ‘concentrated using an evaporation
process. The evaporation process includes concentrating the coffee extract under
vacuumn at evapovators 14. The evaporators 14 pmduce a concentraeted coffee extract

which is concentrated to 20% fo 58% soluble solids. tn addition, during evaporation, a
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condensate is generated. In order to preserve coffee extract flavor and integrity,

. typically operational temperatures are 180° F or less if under vacuum.

[0032] A portion of the co‘r'tdensate ganerated by evaporations 14 Is fransferred
for aroma processing, denoted as hox 15. Arorna proqgssing consists of recovering
coffea flavors that have been sfripped during evaporation and entrained in the
condeneat,

- l ' P " .
SN N TR

[0033] The concentrated extract is transferred from evaporations 14 to a batch
tank 16 and the concentrated coffee extracted is brought up to 130°F, Then, the '
concentrated exiract is transferred to a brew color intensification process denoted as
box 20 and shown in further detal in Fig. 2.

[0034] As shown In Fig. 2, preferébly, during thé brew color intenslification
process, the batch of coffee extract is circulated from a heat treatment fank 21, through

a heat exchanger 22 along an extraction recirculation loop 23 with the aid of clrculation

pump 25. The haat exchanger 22 inciudes a plate heater with a hot water jacket.

[0035]) A hot water loop 26, denoted by dotted lines, consists of a hot water
supply tank 27 and a water circulation pump 28 which feads hot water through a steam

' heater 29, heat exchanger 22, and back ia the hot water supply tank 27. A control vaive

30 on the fead water inlet line to the heat exchanger 22 maintains a set-point

temperature.
[G036] In one preferred brew color intensification process, the batch of coffee
extract is circulated along the recirculation loop 23 at 190° fo 200°F for 30 minutes.

After 30 minutes of heat treatment, a three-way valve 24 diverts the coffee extract from
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the emac_tion recalculation loop 23 and re-directs the coffee onto a spray dryer feed
tank 17 (Fig. 1).

[0037] In an non-limiting example, the preferred brew color intensification process
accommodates a 3,000 pound batch of coflee extract which is pumped to the heat

treatment tank 21 from a baich tank 16 maintained at 130°F. The heat treatment tank

21 has a 750-gallon capacity and includes an agitator. R———

[0038) ' it is advantageous to selact an optimal time and temperature used in the
brew co!or intenslification process to produce a desired coffes extract color while
maintaining the original coffee flavor, Two factors which together affect the color and
flavor of coffee extract are tamperature and time. Too high of a temperature and/or too
long of a processing time period will alter the coffee flavor while too low of a
temperatura andfor 100 short of a processing time period will not have the desired effect
in ferms of in-cup brew color intensification. Preferable brew ¢olor intensification
condition include a brew Intensification temperature of 180°F to 212°F, more preferably
180°F to 200°F, a brew intensification time of 5 to 60 minutes, and more preferably, 15
to 30 minutes, and a coffea extract concentration of 30 to 60 percent while striped of
preferred aroma.

[0039] For example, if the coffee extract is held beyond a specific time period
and/or held at too high of a temperature, the flavor will be affected and if the coffee
extract is not held long enough, no ¢olor change will be observed,

{0040} The heat treated coffee extract exits the brew intensification process 20

with intensified color but no detectable flavor change. The exiting intensified color

coffee extract is comblned with the aroma from the aroma processing 15 and combined

10
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coffea extract/added aroma is fed Into spray dryer feed tank 17. Subseqguently, spray
dryer 18 dries the coffee extract o form dried {e.g. powered) coffee, The dried coffee is

further processed by agglomeréie 19 and then subsequently packaged.

[0041] Although the invention has been described in detail with respect to
preferred embodiments thersof, it will be épp;arent 1o bne skilled in the art that the
invention is capable of numerous modifications and variations within the spirit and
scops of the imention. -

10042} Further understanding of the present invention Is provided with reference

to the following examples which are provided only as illustrative of the present invention
and do not limit its scope in any way.

EXAMPL

{0043] Soluble coffes extract producéd from roasted coffee with a roast color of
6G°L (photovolt) is prepared using known art until immediately prior to spray<irying
where upon the coffee extract is heated to 180 to 200°F and held at that temperature for

10 to 80 minutes at almospheric pressure. The extracl is subsequently spray-dried.
When reconstituted 1o a coffee concentration of 1% coffee solids, the in-cup brew color
is noticeably darker than the same coffee that was not Intensified thus gliving the
appearance of a dark rich cup of coffee when in fact the coffee was produced from what
is known in the art as a light roast coffes. The flavor of the reconstituted intensified
color cofiee tastas the same as that of non-intensified color coffee.

[0044] Referring to Fig. 3, the caffee brew color is compared to the brew
intensification processing time for Example 1, where the y-axis comprises Macbeth

Hunter valuas of the brew color and the x-axis is the hold-up time (l.e. brew color

11
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intensification processing time) of the coffes extract within the temperature range of
190°F to 200°F. Color measurements of the intensified color cotfee extract were takan
at 15Sminute intervals up o 120 minutes. From Fig. 3, It can be sean that the in-cup

brew color gsts significantly darker for coffee that have been treated using the present

brew color intensification process.

[0045] One of ordinary skill will readily note from the decrease in Macbeth Hunter. .+ .- .o

color valves of £ig. 3, that a significant darkening of the brew color occurs after
approxirpately 10 minutes and that the brew color is darkest after approximately 15 to
30 minuies. Further, one .of crdinary skill will appreciate that a difference in Hunter calor
value of 2 to 3 units is noticeable by an avarage person. As the time Is increased
beyond 30 minutes, the brew becomes marginally lighter until approximately 80
minutes, at which point the color begins to re-darken. However, as the color of the
coffee re-darkens, the flavor begins to change significantly as compared with coffee not

subjected to heat treatment (i.e. brew color intensification).

EXAMPLE 2

[0046] A first batch of soluble coffee extract produced from roasted coffee with a
roast color of 40°L (photovolt) was prepared using conventional brewing proceeses
known in the art, until immediately prior to the spray-drying step. Prior to a conventional
spray-drying step, the coffee extract was heated to 190 to 2005F and held at that
temperature for 10 to 60 minutes. The exiract was subsequently spray-dried.

[0047] A second batch of coffee extract producad from roasted cofiee with a

roast color of 37°L (photovolt) was prepared using a conventional brewing process

12
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including spray-drying. The second batch was not subjected to brew color
intensification.

[0043] The two balchas were reconstituted to the same coffea solids
concentration. The two batches taste different from each other and the in-cup brew
color are different. The 37°L balch tastes somewhat burnt and has a very dark brew
color relative to the 40°L batch priof to brew color intensification,

{0049] Subsequently, the second batceh, i.ie. the 40°L batch, was subjected to the

present brew color intensification process, thereby producing a darker coffee color from

the 40°L roast color coffee beans as compared with the 37°L batch color, without

exhibiting @ bumt flavor.

[0050) Referring to Flg. 4 to further quantify Example 2, the y-axis comprises

Macbeth Hunter values and the x-axis is in-cup concentration. it can be seen that forall

in-cup concentrations kientified, the in-cup color of the lighter roast color coffee is
darker than the darker roastad coffee. As noted previously, prior to this invention, it was
believed that when the roast color variable is changed, the darker roasts will produce a

darker in-cup color. However, contrary to the previous notien, Fig. 4 clearly
demonstrates that lighter roasted coffee can generate a darker in-cup color when

subjected to the present brew color intensification process.

Example 3
[0061] Two soluble coffee extract batches at 52% soluble solids concentration
were heated to 175 and 195°F and held for about 60 minutes. Samplas at 15 minute

intervalg, beginning at time O samples, were spray-dried to form a dry powder. The

13
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spray-dried powder samples were then reconstituied to 1% soluble solids concentration

and compared to each cther.

[0052] The resuits of Example 3 are presented in Fig. 5 which illustrates the brew
color of the respective soluble coffee extracts produced. As shown in Fig. 5, the sample
heated to 195°F became substantially darker after 15 minutes and then the color
intensity leveled off. Beyond 60 minutes, at 185°F, the flavor of the coffee began to

change as determined organoleptically by a trained expert coffee panel. The sample

heated at 175°F had very litlie color change over the same time period. Exiracts that

were heated to a temperature higher than 195°F, e.g., greater than 200°F develaped off

flavor notes probably due to degradation reactions.

14
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What s claimed js:
-1 A method of Intensifying the color of coffee extract without altering the fiavor of
the coffee axtract comprising:

selecting a temperature and time for intensifying color of a coffee extract; and

haating the coffee extract at the temperature and the time to thereby produce

intensified color coffee extract without altering the flavor of the coffee exiract.

2. The mathad of claim 1 wherein said selecting a temperature and time comprises

selecling a specific temperature and a specific time to be used during said heating to

produce & desired color of the intensified coffes extract.

3. The method of ¢laim 1 wherein the temperature is from 180 °F to 212 °F and the

tfime is from aboit 5 minutes o about 60 minutes.
4, . The method of claim 3 wherein the temperature is from 199 °F to 200 °F.
5. The method of claim 3 wherein the time is from 15 to 30 minutes.

6. The method of claim 1 further comprises drying the intensified color coffea

extract immediately following said heating the coffes extract to form dried intensifled

color coffes.

15



CA 02427549 2003-05-02

7. The method of claim § wherein sald drying comprises one of spray-drying and

freeze~drying.

8. The method of claim 1, further comprises cooling the intensified color coffee

extract afler said heating the coffee extract, thereby stopping brew color intensification.

] . \ ‘l W . : ! , ) ?.

9, ' The method 6f ¢laim 1, further comprising:
producing a coffee solution by extracting water with ground coifee beans;
concentrating the cofiee solution via evaporating to form the coffee extract and
removed aroma flavor; and

adding back the removed arorna flavor {0 the intensiiied color coffee extract.

10. The method of claim S wherein said concentrating the coffee solution comprises
applying a vacuum to the coffee solution and maintaining the coffea solution at a
tempserature around 180°F or Jess.

11.  The intensified color coffee extract produbed from the method of claim 1.

12. The dried intensified color coffse of claim 8.

10
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13. A method of intensifying the color of coffee extract compnising:
producing a coffee solution by extracting water with ground coffee beans,
concentrating the cotfee solution via evaporating to form the coffes extract and
removed aroma flavor;

selecting a ternperature and time for optimizing color of a ¢ofiee extract;

g !

heating the coffee extract which is substantially free of ground cofiee atthe ..., ..., . .

tempserature and the time io intensify the color of the coffee extract without altering the
flavor of the coffee extract to thersby produce intensified color coffee extract; and

édd‘ing back the removed aroma flavor to the intensified color coffee extract.
14. The method of claim 13 further comprises drying the intensified color coffee
extract immedlataly following said adding back the removed aroma flavor ta the
intensified color coffee extract, thereby forming dried intensified color coffee,
15.,' The method of daim 13 further comprises cooling the heated intensified color

coffer extract following said adding back the removed aroma flavor to the intensified

color coffee extract, thereby stopping brew color intensification,

18. The meathod of claim {3 wherein the temperature is from 180 °F to 212 °F and

the time is from about & minutes {0 about 60 minutes.

17. The mathod of claim 16 wherein the temperature is from 180 °F to 200 °F,

17
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18. The method of claim 16 wherein the time is from 15 to 30 minutes,

18. The method of claim 14 wherein said drying comprises one of spray-drying and

freeze-drying.
20. The method of claim 13 wherein said concentrating the coffee solution comprises

applying a vacuum to the coffee solution and maintaining the coffee solution at a

temperature around 180°F or less.

21. The intensified color coffee extract produced from the method of claim 13,

22. The dried intensified color coffes extract of claim 14.

i8
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