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A PROCESS FOR THE PRODUCTION OF A
REDUCED FAT PEANUT BUTTER PRODUCT AND THE PRODUCT THEREFROM

Technical Background

This invention relates to a prbcess for producing
réduced fat peanut butter products with flavor, texture and
appearance comparable to full fat peanuﬁ butter products and the
products therefrom. A peanut butter product is produced by'a
continuous process, withih a relatively short time period,
resulting in %ﬁreduced fat peanut butter which exhibits the

flavor, texture and appearance- of conventional peanut butter.

Background of the Invention

Peanut butter is a popular, highly nutritious food

prepared by shelling, roasting and preferably, blanching peanuts

before grinding them to a uniform creamy consistency. Certain -
optional ingredients are generally added to the gfound peanuts,
such as sweeteners, salt and hydrogenated vegetable oil. The

hydrogenated vegetable oil is a stabilizer.added to most
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stabilizer and the sugar and sait, if added, and then cooling the

mixture by passing it through a heat exchanger to obtain a
material which sol;difies shortly after f£illing into jars to the

typical peanut butter consistency.

To be labeled "peanu£ butter" under the applicable
regulations of the Food and Drug Administration, the peanut
ingredients must comprise at least 90% by weight of the finished
product as promulgated in 21 CFR §164.150. If more than 10% of
the peanut product comprises non-peanut 1ngredients, then the
product is termed a "peanut spread" as promulgated in 21 CFR
§102.23(a) so long as it meets all the conditions set forth in 21
CFR §102.23(b) which requires peanut spread to be nutritionally
equivélent to peanut butter. Under 21 CFR §102.23(b), if the
peanut spread is nutritionally inferior to peanut butter, then 1£
must be'labéléd an "imitation peanut butter"”. A further .
description of peanut butter includes "crunchy" peanut butter,
which contains substantial quantities of peanut fragments.
Additionally, when only peanuts, sugar and salt are used, the
peanut butter is generally designated as a "natural® or "old
fashioned" peanut butter. However, the term "peanut butter

product” as used herein is intehded to include any peanut
butters, peanut spreads, and imitation peanut butters, whether of
the creamy, crunchy, old fashioned or natural varieties, and is

not meant to be limited in any manner by regulatory definitionms.
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relatively large quantities of fat and is high.in calories. This

presents a dilemma to those peoéle who are trying to watch their
daily intake of fat and calories. fherefofe, it would be
advantagéous to have available a peanut bﬁ;ter product which has
a reduced caloric value, yet still exhibits taste and texture ,

characteristics which appeal to and are acceptable to consumers.

Various attempts have been made to reduce the caloric
and/or fat level in peanut butter pﬁoducts. In U.S._Patent No.
4,828,868 to Lasdon et al., a low calorie, low fat peanut butter-
like product is disclosed which comprises milling unroasted,
defatted peanut floﬁr in water to a smooth, free-flowing
consistency and then cdbking it at a temperature of at least
175°F. The resulting éroduct has a water content of from 45 to

S5% and a fat content of from 1 to 25%.

In Q;SJ Patent No. 4,814,195 to Yokoyama et al., a
reduced calorie peanut buttef product is disclosed which contains
from about 15 to 40% by weight of a solid'bulking agent having
from about 0 to about 3 calories per gram and an oil binding
capacity from about 20 to 45%. Preferred solid bulking agents

are polydextrose and microcrystalliné cellulose.

A process for the. production of a nut paste from oil -
seeds, preferably from peanut oil seeds, is disclosed in U.S.

Patent No. 5,079,027. The nut butter spread has a Casson plastic
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Another process for the production for a reduced fat
nut or oilseed bntter composition is disclosed in U.S. Patent
No. 5,230,919. The resulting composition has a Casson plastic
viscosity of between 1 and 15 poise and a yield value below 300
dynes/cm*. Also disclosediis the whipping of the butter

composition to contain dispersed gas bubbles.

Although the previous attempts to produce a low fat
peanut butter product have resulted in products which exhibit the
consistency of conventional peanut butter with reduced fat or
calorie content; the flavor.of these products leaves much to be .
desired. The?present invention produces a product which is not
only low in fat, but which can be continuously processed in a
shorter time and which exhibits texture, appearance and flavor
characteristics similar to conventional, full fat peanut butter

products.

Summary of the Invention

The present invention relates to an innovative process
_“_Sgg_ggg_gfggggf}on of a‘reduced fat peanut butter product and the
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The product comprises the replacement of some of the peanut
component of conventional peanut butter, with a bulkin§ agent
with a required particle size distribution. Additionally, the
present invention provides a continuous process which
incorporates a high shear device to incorporate the bulking agent
into the full fat component to ensure the desired texture. The
use of.the high shear device allows for full fat roasted peanuts
to be used in conjunction with a large percentage of bulking
agent, up to 50% by weight of the product, within the specified

particle size distribution range, while maintaining desired

characteristics in the final product.

Detailed Description

Theipresent invention relates to a continuous process
for producing a reduced fat peanut butter product which
incorporates a relatively high percentage of bulking agent.
Specifically from about 20 to about 50% by weight of the final
product is comprised of a bulking agent. The method requires the
use of a high shear device to incorporate the bulking agent into

-the full fat peanut composition. This is contrary to known
methods to produce reduced fat products which requires the
removal, by pressing or other means,. of the oil from the roasted

" peanut composition.
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at relatively high levels, from about 15 to about 50% by weight
of the final composition, because of two critical factors' the
required particle size distribution of the bulking agent, and the
use of a high shear device to process the product. In order to
produce .a reduced fat peanut butter product which comprises as
much as 50% by weight bulking agent, at least about 95% by weight
of the bulking agent particles must be less than 50 microns; with
at least about 99% of the particles exhibiting a particle size of
less than 75 microns. Furthermore, the average particle size of
the bulking agent mdet be from about 20 to about 30 microns. The
bulking ageot is present in an amount of from about 15 to about
50% by weight, with a preferred range of from about 25 to about
40% by weight. The bulking agent to be incorporated may
initially have a larger particle size distributioh, and would
then have to milled to the required size prior to addition to the
peanut butter. Milling may also be done after the large particle

- bulking agent is added to the peanut paste in order to achieve ;
small garticl?-size distribution in the final product. By
adhering to this critical requirement, a gritty texture in the
final product is prevented, and a texture similar to

conventional, full fat peanut butter is reduced.

The bulking agents, which can be non-nutritive or
nutritional, and which preferably are low in calories, add body
and texture to the product, while replacing peanuts, which are-
high in fat. Any available bulking agent which meets the

required particle size distribution can be used, such as for
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mhlc contal ns rom about 15 to 40%,by weight of a solid bulking agent
havi §§ed as the bulking agent. :

The second critical aspect of the present invention
also relates to the bulking agent, and is the use of a high shear
device to incorporate the bulking agent into the full fat
component. A number of high shear devices such as high shear
mikers, extruders, both s;ngle and twin screw, and extruder
mixers would be appropriate for use. The preferred high shear
device is a high shear mixer, particularly a Littleford mixer
(Littleford, Florence, Kentucky). This mixer performs the

. extremely important function of incorporating the bulking agent
to the full fat ground roasted peanut componént. Additionallf,
thé-mixer sufficiently reduces the viscosity of the dough-like
mass formed when the bulking agent is added to the peanut
component to'ailow pumping of the admixture. The Littleford
mixer is espeéially suited for this purpose as it allows for an
economical means of continuously mixing the bulking agent
particles into the ground roasted peanut slurry admixture stream.
The particular design of this_mixer's_shearing mechanism allows
for the ability to vary the number, configuration and speed of

the mixing blades to react to formulation variations.

The peanut component of the present invention comprises
from about 40 to about 70% by weight, with a preferred range of

from 50 to from 65% by weight. As peanuts are comprised of about
ittt
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about 20.8% to about 36.4% of the product is oil and from about

19.2 to about 34.6% is peanut solids. The peanuts are processed
- by milling the peanuts to a vérf fine texture. By millihg the
peanuts, sufficient oil is released as free oil. The free oil is
important'as it encapsulates the individual bulky agent
particles,,and thereby enables them to slide past east other and
create a smooth, peanut butter like consistency. Since there is
a limited amount of free oil which is available from the milled
peanuts, this dictates the criticality of the particle size
distribution of the bulking agent. Too fine a particle size
would result in too large of a surface area of bulking agent
particles and would exceed the amount of oil available to coat

them.

As peanuts are also the source of protein in the final
product, reduction in the level of peanuts reduces the guantity
of protein in the final product. Protein can be added to the )
reduced fat p%oduct to obtain the desired level of protein in the-
final product, by incorporating a prdtein supplement in the
formulation. Any known protein supplement can be used. Examples
of such supplements are soy protein, whey protein, egg white
solids, caseinates and combinations thereof. The protein can be
added at levels of from about 0.5 to about 10% by weight to

- obtain the desired level of protein in the final product.

The reduced fat peanut butter'product can also

incorporate various other ingredients,.such as stabilizers,
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" vi'scosity value of |ess tfian 23 poise and conprjses from25 to 55% peanut
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nut paste is produced by a process which obtaips th§23%§¢@§ parjti cle size-
dlstrlbutlon by using a roll mlling process tU‘grrnd—de+a++ed—peanut
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at levels of from about 0.5 to about 2.0% by weight.

Emulsifiers can also be added to the reduced fat peapﬁt
- butter produci, and should also be added at levels of from about
0.5 to 2.0% by weight. "Any known food cémpatihle emulsifiers are
acceptable, such as moné-diglycerides, sucrose monoesters,
polyglycerol esters,.polyethogylated glycols, sorbitan esters,

lecithin and combinations thereof.

The redﬁced fat peanut buttef of ﬁhe present invention
optionally includes from about 0.5 to about 20% flavorants. The
term flavorants as defined herein, includes ahy component which
contributes to or enhances the flavor of the peanut butter.
Flavorants therefore include sweeteners, whether”natu:al or

artificial, flavor enhancers and flavors. 8weeteheré which may -
"be 1ncorporatéd include sugars, artificial sweeteners, and other
naturally sweet materials. Included in this are sucrose,
fructose, dextrose, high fructose corn syrup, honey, molasses,
lactose, maltose, maltose syrups, aspartame, cyclamates,
saccharine and acesulfame K. The amount of added sweetener will
vary within the range depending upon the sweetener chosen.

- Obviously, a much lower amount of an artificial sweetener 15

needed than a natural sweetener to obtain an equivalent level of

Sweetness. Other flavor enchancers which can be added include
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-_Although t he preV|ous attenpts to produce a low fat ﬁ“anut butter product
have resulted i n.products-.which exhibit.the cor a.tTcu corvent i onal
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processed'in a shorter tine and which exhibits texture, appear ance and
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product s. Summary of the Invention : The
present invention relates to an innovative process for the production of a
reduced fat peanut butter product and,the

If the reduced fat peanut butter to be produced is a

chunky product, instead of a creamy product, nut chunks (full fat
or partially defatted) can also be added to the product, but

would be added after milling of the roasteg peanuts is completed.

The process of the present invention provides for a
multiple stage milling procedure for the roasted peanuts and then
admixing the milled roasted peanuts with a bulking agent in a
high shear device. Specifically, roasted peanuts are first
milled to produce a coarse, ground roasted peanut slurry..'To
this slurry is then added flavorants and stabilizers. The
coarselﬁ ground slurry is then subjected to additional milling in
order to produce finely milled peanut particles, specifically
with an average particle size distribution of from about 5 to
about 50 microns, preferably.about 10 to about 25 microns. It
has been foun?.that having two sets of mills for the ground
peanut slurry to pass through, or passing it through the same
mills twice, will result in a product which exhibits the desired

characteristics.

After the ground roasted peanut slurry has been milled
- to the desired particle size, it proceeds to a high shear device,
preferably a high shear mixer, where it is eombined with the
bulking agents and emulsifiers. This is preferabiy done on a

continuous basis, although it can be done in batches, and it is
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a required par size distribution. It10na
incorporated into the full fat component so as to produce a

reduced fat product with an exceptional texture and appearance.
Specifically, the free oil whicﬂ was released from the peanuts
during milling, encapsulates the bulking agent particles enabling
them to slide over one another and produce a smooth, creamy '

peanut butter product.

During the mixing of the bulking agent, emulsifiers if
any, are added to the full fat ground peanut component, the
temperature of the product in the high shear mixer is maintained
at a level of from about 140° to 200°F preferably about 160° to
180°F. The residence time in the high shear mixer is from about
15 to about 30 minutes. If an alternate high shear device is

'used, the residence time will‘@éry dépending on the apparatus.
After the mixing has beén completed, tﬁe product is then
de-aerated prior to being cooled down to a témperature of from
85; to about 100°F before proceeding to the filler or packaging .

line.

The following examples are meant to be illustrative and

are not meant to be limiting in any manner.
Example
128 1bs. peanuts (51.5% fat, 30.8% protein) were .

coarsely ground into a paste. The paste was combined with

15 1bs. flavorants and 1.7 lbs. hydrogenated vegetable oil. The
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~ present invention provides a continuous process wihich —incorporates a high
shear device to incorporate the bul king agent’ | Mt PrisNPRY §E%§.’nponent
to ensure the desired texture.” The use of the hilgh shggp C rgl-lows for
full fat roasted peanuts to be used in conjuncti ' rcentage
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i ncor po ates relatrvely
contained approximately 47% fat and 27% protein.

. 145 1lbs. of the slurry were fed to a Littleford mixer,
to which 48 lbs. of maltodextrin,.ls l1bs. protein and 2 1lbs.
emulsifier were addéd. At this point the slurry contained
‘approximately 33% fat. All the ingrédients were fed to the
Littleford mixer while simultaneously discharging product from -
the mixer at the same rate to reéult in continuous mode of
operation; approximately 210 lbs./min. The temperature of the
product 1ea91ng the mixer after steady state was achieved was
164°F. The product was de-areated in a vacuum vessel and cooled
down ih a scrape surface heat exchanger to 95°F and then filled

into jars.

The resultant low fat peanut butter product was smooth,
and creamy with a flavor similar to conventional full fat peanut

butter.
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A proéess for the production of a reduced fat peanut bﬁtter

prdduct which comprises: i

a) coarse milling the roasied peanuts;

b) fine 'milling the ground roasted peanuts to a particle
gize of from about 5 to about 50 microns;

c) admixing a bulking agent with the finely milled ground
roasted peanuts in a high shear device, wheérein at
least 95% of the bulking agent has a particle size less

than 50 microns; and

d) cooling and packing the product.

2. The process of claim 1 wherein the fine milling of the
ground roasted peanuts comprises two separate milling steps.

3. The process of claim 1 wherein the high shear device is a
high shear mixer.

4. The process of claim 1 wherein the high shear device is an
extruder.

5. The process of claim 1 which further comprises the addition
of stabilizers and flavorants after coarse grihding the
roasted peanuts in step a).

6. The process of claim 1 wherein the process is continuous.

B
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: gThe bul ki'n orporated into the produCt at relatively high
. levels, Emmm mmmﬂ”mout 50% by weight ~of the final conposition,
because of fwotcrtti'als factors: the required particle size: dlstrlbutlon
of the bul ki ng agent, and the use of a high shear de 'Bﬂsén §Rﬂ“*ﬂ‘
prodyct’. - 0 (}:{%c C feanut buqt @
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wei ght of the bul king agent partlcles must be |less than 50 microns, mnth
at | east about 99% of the particles exhibiting a particle size of Iess

t hang75 ”hcg:‘éa? o Ifdte ipEitut LhetEeer peodaatt comprdisdngyt  the bul ki ng
agen? nmust ﬁmn about 20 to about ,30 microns. The bulking agent is -

present ig B)an FEH atutl 140N ©9 WhodS 70%abguireight lproumid)iroasted a
preferred fange of from about 25 to about

peanuts;

b) from about 15 to about 50% by weight bulking agent;

c) from about 0.5 to about 20% by weight flavqrants;

d) from about 0.5 to about 2.0% by weight stabilizers; and
e) from about 0.5 to about 2.0% by weight emulsifiers
wherein at least about 95% by weight of the bulking agent
has a particle'size less than 50 microns and at least about
99% of the bulking agent has a particles size less than 75

microns.

9. A product according to claim 8 wherein the average particle
‘size of the bulking.agent is from about 20 to about 30

microns.

10. A producﬁ,according to claim 8 which further comprises from

about 0.5 to about 10% by weight protein supplement.

11. A product according to claim 8 wherein the bulking agent is
chosen from the group consisting of maltodextrin,
polydextrose, corn syrup solids, microcrystalline cellulose,

and combinations thereof.

12. A product according to claim 8 wherein the bulking agent is

maltodextrin.

This Sheet Has Been Replaced - 14 -




A@O@Gby el . Iklng agent to be |ncorporated . .inlfnallv have a
| ar ger a%ﬂ Eﬂ ﬂl ribution, and would then havp > THgS FHEFRHAS GEERC :
r.equi red dition to the peanut butter.L Illﬂﬂﬁaemualso be

done after the large particle bulking agent is added to the peanut paste
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f at peanﬁ?yga?i gﬁ§£§% uceéﬁ £at &bﬁ he bul klng agents, which can be
non-nut ridyy g nutritional, and which preferably are lowin calories,
add body fexture to the product whi | e repl aci ng peanuts, which are

14. A product according to claim 8 which comprises from about 50

to about 65% by weight ground roasted peanuts.

+

15. A product according to claim 8 wherein the ground roasted
peanuts have.an average particles.size-of from about 5 to

about 50 microns.

16. A product according to claim 15 wherein the ground roasted

peanuts have a particle size of from about 10 to about 25

microns.
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. hlgh in fat. Any avai | abl-e bul ki ng agent mhlch meet s the//fé;U|red partlcle :
'Size distribution can be used, such as for :

- ~ exanpl e, . pol ydextrose, mal todextrin, corn syrup solids,
nlcrocrystalllne cel l ul ose and conbinations thereof. In the -preferred
enbodi ment of the pr esent |nventIRBSTRm¢Todextr|n is TURSY SERET HAs BEEN 119

agent. __ REPLACED

A process for the production of a reduced fat peanut
butter prdduct, comprises the use of a high shear device to
incorporate up to about 50% by weight of a bulking agent and the

product therefrom.
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The*second critical aspect of the present invention aﬂy)reﬂg c[to t he
bul ki ng agent, and is the use of a high shear device t of MN&orporate t he
bul ki ng agent into the full fat conmponent. A nunber of high shear devices
such as high shear mxers, extruders, both single and twin screw, and
extruder mxers would be appropriate fior use. The preferred high shear
device is a high shear mxer, particularly a Littleford mxer (Littleford,
Fl orence, Kentucky). Thi's mixer perforns the extrenmaly.inportant fupction
of incorporating the bulking agent to the full fat EEpHR@]NE@ﬁisHEE?Enut
conponent. Additionally, . the m xer sufficiently reduges—the—rs3ee y of
the dough-like mass formed when the bul king agent is d@g%é &% Definut
conmponent to al.l ow punping of the adm xture. The Lit S
especially suited for this purpose as it allows for

A PROCESS FOR THE PRODUCTION OF A
_REDUCED FAT PEANUT BUTTER PRODUCT AND THE PRODUCT THEREFROM

Technical Background .;

This invention relates to a process for producing
reduced fat peanut butter products with flavor, texture and
appearance comparable to full fat peanut butter products and the

products therefrom. A peanut butter product is produced by a
)

1

continuous process, within a relatively short time period,
resulting in a reduced fat peanut butter which exhibits the

flavor, texture and appearance of conventional peanut butter.

Background of the Invention

Peanut butter is a popular, highly nutritious food
prepared by shelling, roasting ahd éreferably, blanching peanuts
before grinding them to a uniform creamy consistency. Certain -
optional ingredients are generally added to the ground peanuts,
such as sweeteners, salt and hydrogenated vegetable oil. The

hydrogenated vegetable oil :s a stabilizer added to most



ecofom cal means of continuously m xing the bul king agent partlcles into
the ground roasted peanut slurry adm xture strean Lhe—patt-t-eu ydesi gn
of this mixer's shearing mechanismallows for thEBhACE&E%ﬂbb]1 Wit he
nunber, configuration and speed of the m xi ng bljages—to " TEact
formul ati on variations. The .peanut cd oqﬁ @§1§?ﬁ r¢ésent
I'nvention conprises fromabout 40 to about 70% Ry |we ah§, W referred
range of sad |of about

from50 to from65% by weight. As pearnutl

tommercial peanut butters to prevernt separation of an oil phase.
Such peanut butter products require the additional brocessing
steps of mixing the finely ground peanuts while hot with the
stabilizer and the sugar and sait, if added, and then cooling the
mixture by passing it through a heat exchanger to obtain a
material which sol;difies shortly after £illing into jars to the

typical peanut butter consistency.

To be labeled "peanut butter" under the_applicable
fequlations of the Food and Drug Administration, the peanut
ingredients must comprise at least 90% by weight of the finished
product as promulgated in 21 CFR §164.150. If more than 10% of

. the peanut product comprises non-peanut ingredients, then the

product is termed a "peanut spread” as promulgated in 21 CFR
5}02.23(a) so long as it meets all the conditions set forthlin 21
éFR §102.23(b) which requires peanut spread to be nutritionally
equivalent to peanut butter. Under 21 CFR §102.23(b), if the )
peanut spread is nutritionally inferior to peanut butter, then it.
must be lab;eled an "imitation peanut butter". A further
déscription of peanut butter includes "crunchy" peanut butter,
which contains substantial quantities'of peanut.fragments;
Additionally, when only peanuts, sugar and salt are used, the

peanut butter is generally desighated as a "natural" or "old

-fashioned" peanut butter. However, the term "peanut butter

product” as used herein is intended to include any peanut
butters, peanut spreads, and imitation peanut butters, whether of
the creamy, crunchy, old fashioned or natural varieties, and is

not meant to be limited in any manner by regulatory definitioms.



-8-7 52% fat or oil with the remai nder bei-ng peanut solids, then from
about 20.8% to about 36.4% of the product is oil and fromabout— 19.2 to
abaut 34.6%is peanut solids. The peanuts are NT T ing the
peanuts to a very fine texture. By mlling the serfrgikent oil is
rel eased as free oil. The free oil is jrrporta tlas it ﬁﬂg su ates the

i ndi vi dual bul ky agent particles, and thereby{efal 4sS stide past
east other.and create a snmooth, peanut butter |l ilke consistency. {Si nce .
there is alimted anmount of free oi |l which i avallable fron1t e mlled
peanuts, this dictates the criticality of the garticle si ri bution
of the bul king agent. Too fine a particle size

Although peanut butter is a highly nutritious food

e

which contains high levels of protein, it also contains

' relatively large quantities of fat and is high.in calories. This
presents a dilemma to those people who are trying to watch their
daily ihtake of fat and calories. ‘fherefore, it would be-
advantageous to have available a peanut butter product which has
a reduced caloric value, yet still exhibits taste and texture

characteristics which appeal to and are acceptable to consumers.

Various attempts have been made to reduce the caloric
and/or fat level in peanut butter products.' In U.S. Patent No.
4,828,868 to Lasdon et al., a low calorie, low fat peanut Eutter-
iike product is disclosed which cogprises milling unroasted,
defatted peanut flour in water to a smooth,'free-flowing
consistency and then cocking it at a temperature of at least
175°F. The resulting product has a water content of from 45 to

55% and a fat content of from 1 to 25%.

In U.S. Patent No. 4,814,195 to Yokoyama et al., a
reduced calorie peanut butter product is disclosed which contains
from about 15 to 40% by weight of a solid bulking agent having
from about 0 to about 3 calories per gram and an oil binding
capacity from about 20 to 45%. Prgfer:ed solid bulking agents

are polydextrose ahd microcrystalline cellulose.

A process for the production of a nut paste from oil .
seeds,'preférably from peanut oil seeds, is disclosed in U.S.

Patent No. 5,079,027. The nut butter spread has a Casson plastic



would result in too |large of a surface area of bul ki ng ageht parti
woul d exceed the anmount of oil available to coat__ihem »

cles.and'
As

peanuts are also the source of protein in the fi PLAREQ@ENT,SHEE&'ction in

the | evel of peanuts reduces the quantity of. prpt,
Protein can be added to the reduced faf_ product|tp &b‘f] @@?g
| evel of protein in the final product, by incorpofa § t
supplenment in the formulati-on. Any known proteih .
Exanpl es .of such supplenents are soy protein, whey protein
solids, caseinates and conbi nations -thereof. The '
| evel s of fram about 0.5 to about 10% by weight to obtain the desi

al
es|i

‘egg

level of REgLEkity vvdlue bENPdsPPAUCE3 poise and comprises from 25 to

55% peanut oil or other fat component and from 40 to 67% solid

nut partiéles. The nut paste is produced by a process which

obtains the desired particle size disftibution_by using a roll

-milling‘proéess to grind defatted peahut paste, followed by a’

separate smearing step.

Another process for the production for a reduced fat

nut or oilseed butter composition is disclosed in U.S. Patent

No. 5,230,919. The resulting composition has a Casson plastic

pr oduct .
red

used.
ite
ded at
red

viscosity of between 1 and 15 poise and a yield value below 300

dynes/cm®. Also disclosed is the whipping of the butter

conposition to contain dispersed gas bubbles.

% Although the previous attempts to produce a low fat

peanut butter product have resulted in products which exhibit the

consistency of conventional peanut butter with reduced fat or'

calorie content, the flavor of these products leaves much to be

_desired. The present invention produces a product whlch is not

only low in fat, but which can be continuously processed ih a

shorter time and which exhibits texture, appearance and flavor

characteristics similar to conventional, full fat peanut butter

products.

Summary of the Invention

The present invention relates to an innovative process

for the production of a.reduced fat peanut butter product and the



The*reduced fat peanut butter product can al so incorporate various other

I ngredi ents, such as stabilizers, -
9 -.. flavorants and enul sifiers. StabilizdREPEACEMENDSHEEThe known
peanut butter stabilizers, for exanple, hydrogenated—egetatte—]oill, or

ot her hydrogenated triglycerides, and_gan be i ncorpobq‘t §€P 1995

'product resulting therefrom, The process allows for continuous
pro&essing in a relatively short period of time and produces a
product which exhibits texture, flavor and appearance
characteristics comparable to'cégventional full fat products.
The product comprises the replacement of some of the peanut
component of conventional peanut butter, with a bulking agent
with a required particle size distribution. Additionally, the
present invention provides a continuou$ process which
incorporates a high shear device to incorporate the bulking agent
into the full fat component to ensure the desired texture. The
use of the high shear deviée allows for full fat roasted peanuts
‘to be used ip conjunction with a large percentage of bulking
Agent, up to 50% by weight of the product, within the specified
particle size distribution range, while maintaining desired |

characteristics in the final product.

Detailed Description

The present invention relates to a continuous process
for producing a reduced fat peanut butter product which
incorporates a relatively high éercentage of bulking agent.
Specifically from about 20 to about 50% by weighﬁ of the final
product is comprised of a bulking agent. The method requires the
use of a high shear device to ihcorporate the bulking agent into
the full fgt peanut composition. This is contrary to known
methods to produce reduced fat products which requires the

removal, by pressing or other means,.of the oil from the roasted

peanut composition.



at tevels of fromabout 0.5 to about 2. 0% by -wei ght .

Emul sifiers can al so be added to the reduced fat
and shoul d al so be added at |evels of fromab
Any known food conpatible enulsifiers are acc
nono-di gl yceri des; sucrose nonoesters, _polygl

pr oduct ,
wei ght .

&
polyethoxylated gl ycol s, sorbitan esters | ecy t iﬂ‘hggﬁe@ﬁﬁinations

optlonally i ncludes fromabout 0.5 to about 20/6flavorants
flavorants as defined herein, includes any co

r of the predent invention
The | term
ri butes to

The reduced fat peanut buft

or enhances the flavor of the peanut butter Fl avorants therefore include
sweet eners, whet her natural or

The bulking agent can be incorporated into. the product
at relatively high levels, from about 15 to about 50% by weight
of the final composition, because of two critical factors: the
_ required particle size dxstribution of the bulking aqent, and the
use of a2 high shear device to process the product. In order to
produce .a reduced fat peanut butter product which comprises as
much as 50% by weight bulking agent, at least about 95% by weight
of the bulking agent garticles must be less than 50 microms, with
at least about 99% of the particles exhibiting a particle size of
less than 75 microns. Furthermore, the average particle size of.
the bulking'agent mﬁst be from about 20 to about 30 microns. The
bulking agent is present in an amount of from about 15 to about
50% by weight, with a preferred range of from about 25 to ebout
40% by weight. The bulking agent to be incorporated may
iﬁitially have a larger particle size distribution, and would
then have to milled to the required size prior to addition to the
peanut butter. Milling may also be done after the large particle
bulking agent is added to the peanut paste in order te achieve Q
small particle size distribution in the final product. By
adhering to this critical requirement, a gritty texture in the
final product is prevented, and a texture similar to

conventional, full fat peanut butter is reduced.

The bulking agents, which can be non-nutritive or _
nutritional, and which prefefably-are low in calories, add body
and texture to the product, while replacing peanuts, which are-
high in fat. any available bulking agent which meets the

required particle size distribution can be used, such as for



artirficial, flavor enhancers and flavors. Sweeteners which may be

I ncorporated include sugars, artificial sweeteners, and other naturally
sweet materials. Included in this are sucrose, Rﬁﬂﬂﬁﬁﬁﬂﬁﬁﬂ%% se, high
fructose corn syrup, honey, nolasses, | actose] $d syrups,
aspartame, cyclamates, saccharine and-acesul flanp K. The anourft jof added
sweetener will vary within the range dependi ng upOd SEE W8&etlerler chosen.
Qbvi ously, a nmuch | ower anobunt of an artificial Bweetener is |ndeded than a

natural sweetener to obtain an equival ent |eve her fl avor
enchancers ‘whi ch can be added incl ude

‘example, polydextrose, maltodextrin, corn syrup-saiids,
microcrystalline cellulose and combinations thereof. In the

preferred embodiment of the present invention, maltodextrin is

used as the bulking agent.

The second critical aspect of the present invention
also relates to the bulking agent, and is the use of a high shear
device to incorporate the bulking agent into the full fat
component. A number of high shear devices such as high shear
aixers, extruders, both single and twin screw, and extruder
mixers would be appropriate for use. The preferred high shear
device is a high shear mixer, particularly a-Littleford mixer
(Littleford, Florence, Kentucky). This mixer performs the
extremely important function of incorgorating the bulking agent
to, the full fat ground roasted peanut component. Additionally,
the mixer sufficiently reduces the viscosity of the dough-like
massnformed when the bulking agent is added to the peanut
component to allow pumping of the admixture. The Littleford
1ixer is especially suited for this purpose as it allows for an
economical means of continuously mixing the bulking agent
particles into the ground roasted'peanut slurfy admixture stream.
The particular design of this mixer's shearing mechanism allows
for the ability to vary the numbef, configuration and speed of

‘the mixing blades to react to formulation variations.

The peanut component of the present invention coﬁpfises
from about 40 to about 70% by weight, with a preferred range of

from 50 to from 65% by weight. As peanuts are comprised of about



-410:2 salt and salt substitutes, such as potaSS|untghIor|de sodi um

chl ori de/ potassi um chl oride m xtures, and seasofe
the teduced fat peanut butter to be produced S LA&E&&%“;SHEEE; I nst ead

|

of a creany product, nut chunks (full fat or pprfralTy defattegd)] can also

be added to the product,

but would be @dded affel g4 5EPI19956 the roast ed

" peanuts is conpleted. - The process pf the present IInvlent i on
provides for a nultiple stage mlling procedurg Fer—the—roast peanut s
and then admxing the mlled roasted peanuts wth a bul ki ng agenﬁ in a

 52% fat or oil with the remainder being peanut solids, then from

about 20.8% to about 36.4% of the product is oil and from about
19.2 to about 34.6% is peanut solids. The peanuts are prpceésed
by milling the peanuts to.a verf fine texture. By milling the
peanuts, sufficient oil is released as free oil. The free oil is
important as it encapsulates the individual bulky agent
particles, and thereby enables them to slide past east oﬁher and
create a smooth, peanut butter like consistency. Since there is
a limited amount of free oil which is available from the milled
peanuts, this dictates the criticality of the particle size

distribution of the bulking agent. Too fine a particle size

‘would result in too large of a surface area of bulking agent

particles and would exceed the amount of oil available to coat

them.

v

As peanuts are also the source of protein in the final
product,_reduction in the level of peanuts reduces the quantity
of protein in the final product. Protetn can be added to the
reduced fat product to obtain the desired level of protein in the
findl’ product, by incorporating a protein supplement in the
formulation. Any known protein supplement can be used. Exémples
of such supplements are soy protein, whey protein, egg white
solids, caseinates and combinations thereof. The protein can be
added at levels of from about 0.5 to about 10% by weight to

obtain the desired level of protein in the final product.

The reduced fat peanut butter product can also

incorporate various other ingredients,. such as stabilizers,



hi gh shear device. Specifically, roasted peanuts are first mlled to -
produce a coarse, ground roasted peanut slurry. To this slurry is then
added flavorants and stabilizers. The coarsely gﬁggpdﬁq“”yﬁyg;gﬂk en
subjected to additional nilling in order to prodbEekairsip nSHERd | peanut

particles, specifically wth an average particlég size distributfoh of from
about. 5 to about 50 mcrons, preferably about 1Q o @ROSEP 3894M ¢r ¢ns. 1t
has been found that having two sets of mlls for [thhe ground peahuf slurry
to pass through, or passing it through the same |mtt rce, - wit | {result

in a product which exhibits the desired charactdgristics.
After the ground roasted peanut slurry has been mlled

‘flavorants and emulsifiers. Stabilizers caﬂ be any of the known
peanut butter stabilizers, for example, hydrogenated vegetable
oil, or other hydrogenated triglycerides, and can be 1ndorporated

at levels of from about 0.5 to about 2.0% by weight.

Emulsifiers can also be added to the reduced fat peapﬁt
butter product, and should also be added at levels of from about
0.5 to 2.0% by weight. Any known food compatible emulsifiers are
acceptable, such as mond-d;glycerides, sucrose monoesters,
polyglycerol esters, polYethogylated'glycols, sorbitan esters,'

lecithin and combinations thereof.

The éedﬁced fat peanut buﬁter of the present invenfion
optionally includes from about 0.5 to about 20% flavorants. The
term flavorants as defined hérein, includes any component which
contributes to or enhances the flavor of the peanut butter.
Flavorants therefore include sweeteners, whether natural or
artificial, flavor enhancers and flavors. Sweeteners which may )
‘be incorporated include sugars, artificial sweeteners, and other
naturally sweet materials. Included in this are sucrose,
fructose, dextrose, high fructose corn syrup, honey, molasses,
lactose, maltose, maltose syrups, aspartame, cyclamates,
saccharine and acesulfame K. The amount of added sweetener will
vary within the range depending upon the sweetener chosen.

: Obviously, a much lower amount of an artificial sweetener is

needed than a natural sweetener to obtain an equivalent level af

sweetness. Other flavor enchancers which can be added include



tothe desired particle size, it proceeds to-a high shear device,

preferably a high shear m xer, where it is comgaﬁifﬁm44¥4¢mh-bu‘king
agents and enul sifiers. This is preferably dong ACEMENT SHERE| basi s,

al though it can be done in batches, and it is ™ | he high
shear m xer that the bulking agent is_ggfficiept{yn atied into the
full fat conponent so as to produce a reduced{f pt Opﬁoguicwwh an
exceptional texture and appearance. '

‘salt and salt substitutes, such as potassium chloride, sodium

chioride/potassium chloride mixtures, and seasoned salts.

I1f the reduced fat peénﬁt butter to be produced is a

chunky product, instead df a creamy product, nut chunks (full fat
or parpially defatted) can also be added to the product, but

would be added after milling of the roasted peanuts is completed.

The process of the present invention provides for a
‘"multiple stage millidg procédure-for the roasted peanuts and then
admixing the milled roasted peanuts with & bulking agent in a
high shear device. Specificaily, roasted peanuts are first
milled to produce a coarse, ground roasted peanut slurry. To
"~ this slﬁrry is then adaed flavorants and stabilizers. The
coarsely ground slurfy is then subjected to additional milling ih
‘order to produce finely milled peanut éarticles, specifically
with an average particle size distribution of from about 5 to
about 50 microns, preferably about 10 to about 25 microns. it
has been found that having two sets of mills for the ground
peanut slurry to pass through, or passing it through the same '
mills twice, will result in a product which exhibits the desired

characteristics.

After thé groupd roasted peanut slurry has been milled
to the desired particle size, it proceeds to é high shear device,
preferably a high shear mixer, where it is combined with the
bulking agents and eﬁﬁlsifiers. This is pr;ferabiy done on a

continuous basis, although it can be done in batches, and it is



Spécifically, the free oil which was rel eased fromthe peanuts during

m|ling, encapsulates the bul king agent particles enabling

themto slide

over one anot her .and produce a snooth, creany Bﬁ?ﬁhcﬂ

ToaGCt .
SHEET] daed 1o

During the mxing of the bul king agent, enulsifi

the full fat ground peanut conponent, _tjhe tenpgrdture of the phodiuct in
the high shear mxer is maintained at a |evel qof |fr@dh$SERPIIILAD[ ¢rr] to
200[err] F preferably about 160[err] to 180[err]|F] The .residencg¢ fine in

t he high: shear m xer is fromabout 15 to about {30 TMUres:"

—anl]al ternate

hi gh shear device is wused, the residence tine Wll vary depending on the

apparatus. After the m xing has been conpl eted, the product

I's then

in the high shear mixer that the bulking agent is sufficiently

incorporated into the full fat component so as to produce a

reduced fat product with an exceptional texture and appearance.

Specificallf, the free oil whicﬁ.was released from the

peanuts

~ during milling, encapsulates the bulking agent particles enabling

them to slide over one another and produce a smooth, creamy

peanut butter product.

During the mixing'of the bulking agent, emulsifiers if

‘any, are added to the full fat ground peanut component, the’

tempgrature of the product in the high shear mixer is maintained

at a level of from about 140° to 200°F preferably about 160° to

180°F. The residence time in the high shear mixer is from about

15 to about 30 minutes. If an alternate high shear device is

used, the residence time will vary depending on the apparatus.

After the mixing has been completed, the product is then

de-aerated prior to being cooled down to a temperature

of from

85° to about 100°F before proceeding to the filler or packaging

line.

- The following examplgs'are meant to be 1ilustrative and

are not meant to be limiting in any manner.

Example

128 1bs. peanuts (51.5% fat, 30.8% protein) were

coarsely ground into a paste. The paste was combined with

15 1bs. flavorants and 1.7 lbs. hydrogenated vegetable

oil. The



de-aerated prior to being cooled down to a tenperature of from 85 to about

100[ err] F before proceeding to the filler or packaging Iine.

The foll ow ng exanpl es are neant to be iIIustreuiﬁu;Jul Jare.not nmeant to be
limting in any manner. : b |

128 | bs. peanuts (51.5%fat, 30.8% praqtjei.n) were Rﬁwmﬁ$ 4'1T nto a
paste. The paste was conbined with 15 I'bs. flavprhnts %P 1.7 lps

hydr ogenat ed vegetable oil. The _ : 04 SEP 1996

resultant slurry was then passed twice through Urschel mills
(Urschel, Valpiriezo, Indiana), 206 mill heads. The exit
temperature of the slurry was 160°F. At this point, the slurry

contained approximately 47% fat and 27% protein.

. 145 lbs. of the slurry were fed to a Littleford mixer,
to which 48 1lbs. of maltodextrin, 15 1lbs. protein and 2 1lbs. .
émulsifier-were added. At this point the slurry contained
aﬁbroximately 33% fat. All the ingredients were fed to the
'tittleford mixer while simuitaneously discharging product-from
the mixer at the same rate to'result in continuous mode of
operation; approxihately 210 lbs./min. The temperature of the
product leaving the mixer after sﬁeady'state was achieved was
164°F. The broduct was de-areated in a vacuum vessel and cooled
~down in a scrape surface heat exchanger to 95°F and then filléd

into jars.

The resultant low fat peanut butter product was smooth,
andlcreamy with a flavor similar to conventional full fat peanut

butter.
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resul tant slurry was t-hen passed twice through

We claim:

6.

A process for the prodﬁctioh of a reduced fat peanﬁt butter

product which comprises: ; |

a) coarse milling the roaséed peanuts; .

b) fine‘milling the groﬁnd roasted peanuts to a particle
siz> of from about 5 to about 50 microns;

c) adaixing a bulking agent with the finely milled ground
roasted peanuts in a high shear device, wherein at
least 95% of the bulking agent has a particle size less
than 50 microns; and

d) cooling and packing the product.

The process of claim 1 wherein the fine milling of the

ground roasted peanuts comprises two separate milling steps. .

The process of claim 1 wherein the high shear device is a

high shear mixer.

The process of claim 1 wherein the high shear device is an

extruder.
The process of claim 1 which further comprises the addition
of stabilizers and flavorants after coarse grinding the

roasted peanuts in step a).

The process of claim 1 wherein the process is continuous.

is:Sheet Has Been Replaced

T



14 of the slurry were fed to a Littleford nmixer,. to which 48 |bs. of
mal t H rlmmmnm protein and 2 Ibs.. enulsifier were added. At this- -
p0| m nlu ained approximately 33% fat. Al _the ingredients re
fed to tthe' LMttfeford nixer while sinultaneously dlsigwﬁﬁfﬁw ﬂﬂ EETrom

the mxer at the sanme rate to result Lggcontinuous no
approxi mately 210 : THS, jperature of the p o uct 6§ﬂylﬂﬁht1e
m xer after stead Ve Sz C leved was 164[err]F. |

de-areated in a vgcy ava s ' g~cboled down in a s r pe surface heat

exchanger to 95F and then fill ed into jars. The resultant {ow

fat peanut butter product was snooth,

7.

10.

11.

12.

.The product of the process of claim 1.

A reduced fat peanut butter product comprising:

a) from about 40 to aboué 70% by weight ground roasted
peanuts; '

b) from about 15 to_about 50% by weight bulking agent;

c) from about 0.5 to about 20% by weight flavorants;

dj from about 0.5 to about 2.0% by weight stébilizers; and

e) from about 0.5 to about 2.0% by weight emulsifiers

wherein at least about 95% by weight of the bulking agent

has a particle size less than 50 microns and at least about

 99% of the bulking agent has a particles size less than 75

microns.

A product according to claim 8 wherein the average particle

size of the bulking agent is from about 20 to about 30

microns.

A product according to claim 8 which further comprises from

about 0.5 to about 10% by weight protein supplement.

A product according to claim 8 wherein the bulking agent is

chosen from the group consisting of maltodextrin,

‘polydextrose, corn syrup solids, microcrystalline cellulose,

and combinations thereof.

A product according to claim 8 wherein the bulking agent is

maltodextrin.
, " This Sheet Has Been Rep
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and cr with a flavor simlar to conventional full fat peanut butter.

13 eaa¥\\‘*“““-~_\§_ ~ CLAIMS 1. A process for the
product lﬂf ed fat peanut butter ~ product which

conpris m ﬂﬂm coarse mlling the roasted peanuts; b)
fine n1II|n§ the roasted peanuﬁ% to a particle size.of

fromabout 5 to about 50 m crons; c) 3§“’€ENE%ET§H#ET g agent
with the finely mlled ground , hi gh
shear device, wherein at |east B 5 oof t mglagent has
a particle size less than 50 m gr 4aggpqyb$e stl. about
99% of the bul ki ng agent has a artlcle size s{than 75

m crons, and wherwe-a—the ) et ' particle size of |the
bul ki ng agent is {f FHR 3 Cés About \ ' —

13. A product according to claim 8 which further consists of
vitamin supplements, ﬁineral supplements, or combinations

thereof.

14, A product according to claim 8 which comprises from ;hout 50

to about 65% by weight ground roasted peanuts.

15. A product according to claim 8 wherein the ground roasted
peanuts have an average particles size of from about 5 to

‘about 50 microns.

16. A product according to claim 15 wherein the ground roasted
peanuts have a particle size of from about 10 to about 25

microns.

This Sheet Has Been Re laced
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30 m crons; and Cd) coollnghang_packing_the pr oduct . 2

The process of claim 1. wherein the'fine mlling of
roasted peanuts conprises two separate mlling ste
process of claim1l wherein the high shear device

m xer . 4. The process of claim 1 whereirn
an ~ extruder. 5. TABSIRACEs of
conprises the addition of stabilisers &
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s {a high shear
ttheQ 4i $EP 9996 |de¢vice is
cllaim 1 which f{r{her

coarse grinding the roasted " peanuts in

step a). 14

A PROCESS FOR THE PRODUCTION OF A REDUCED FAT
PEANUT BUTTER PRODUCT AND THE PRODUCT THEREFROM

A process for the production of a reduced fat peanut

butter product, comprises the use of a high shear device to

incorporate up to about 50% by weight of a bulking agent and the

product therefrom.
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6. ° The process of claim1 wherein the process is contiltRQgis. 7. The

praduct w_%ﬂoff'ai m1l.:° 8. A reduced fat peanut butter
product conpri sing: -~ from about 40 to about EQH‘
oA

r oast ed S; b) 13from about 15
wei ght bJJm'lmm;"”f’Imnmr C) fromabout 0.5 to ab
flavourant’s; ¢ L ¥d)s «romabout 0.5 to about 2.0%
and e) fromabout 0.5 to about 2.0% by wei ght
wherein at | east about 95% by wei ght of CLMMSII ki ng a
particle size |less than 50 microns and at | east about

buf  20% by wei ghlt
oy | weli §RIULs1998i | ] s

efrul sifiers

jet—has a

99% of the

ound

ers;

bul ki ng agent has a particle size |ess than 75 m crons and wherein

the average pajticl g Haced bR BRARMIEN o LARBAAN polhueOputter

about 30 m crons. roduct accor

Ing to clarm8 I C

urtner

conprises from praduettwhich domptises: 10% by wei ght protei n suppl enent..
10. A product accor)di ng to claim8 wherein the bul king agent is
a

coarse milling the roasted peanuts;

b) fine milling the ground roasted peanuts to a particle size of

from about 5 to about 50 microns;

c) admixing a bulking agent with the finely milled ground

roasted peanuts in a high shear device, wherein at least

95% of the bulking agent has a particle size less than 50

mil':rons, and at least about 99% of the bulking agent has a

particle size less than 75 microns, and wherein the average

particle size of the bulking agent is from about 20 to about

30 microns; and

d) cooling and packing the product.

2. The process of claim 1 wherein the fine milling of the ground

roasted peanuts comprises two Separate milling steps.

3. The process of claim 1 wherein the high shear device is a high'
shear mixer.

4, The process of claim 1 wherein the high shear device is an
extruder.

5. The process of claim 1 which further comprises the addition of

stabilisers and flavourants after coarse grinding the roasted

peanuts in step a).
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A fidoduct accergling to clarmpB jhich

further consists of vitamn suppl enent s, ﬂera'f suppherent s, or
- conbi nati ons thereof. 13. A product accord{ng to claim8 whiEkh

conprises fromabout 50 to about 65% by ght ground—Toast ed

peanut s. 614. The process obiclaimdi mhereincthe protess dés eontinteusyr ound

r oast ed

10.

11.

The product of the process of claim 1.

A reduced fat peanut butter product comprising:

a) from about 40 to about 70% by weight ground roasted
peanuts; |

b) from about 15 to about 50% by weight bulking agent;

c) from about 0.5 to about 20% by weight flavourants;

d) from about 0.5 to about 2.0% by weight stabilisers; and

e) fro‘m about 0.5 to about 2.0% by weight emulsifiers

wherein at least about 95% by weight of the bulking agent has a

particle size less than 50 microns and at least about 99% of the

bulking agent has a particle size less than 75 microns and wherein

the average particle size of the bulki'ng agent is from about 20 to

about 30 microns.

A product according to claim 8 which further comprises from

about 0.5 to about 10% by weight protein supplement.

A product according to claim 8 wherein the bulking agent is
chosen from the group consisting of maltodextrin, polydextrose,
corn syrup solids, microcrystalline cellulose, and combinations

thereof.

A product according to claim 8 wherein the bulking agent is

maltodextrin.
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12. A product according to claim 8 which further consists of vitamin

supplements, mineral supplements, or combinations thereof.

13. A product according to claim 8 which comprises from about 50 to

about 65% by weight ground roasted peanuts.

14. A product accdrdihg to. claim 8 wherein the ground roasted
peanuts have an average particle size of from about 5 to about 50

microns.

16. A produé:t according to claim 14 wherein the ground roasted
‘ peanuts have a particle size of from about 10 to about 25

microns.



