NUT BUTTER AND RELATED PRODUCTS 4800%4‘Q\DI

HQ*NE HGD OP MAKI NG SAME : : BACKGROUND OF THE | NV
- 'Fi‘ekd of the | nvent i on "Thi s invention relat®s“to the product}
nuti butter - products and related products. Mre particularly, the’ lnventlon

reldtes to a nmethod of producing peanut jbutter products that provides a
creany product with only one grinding step Descri-ption of the Rel ated Art

The high nutritional value ,ﬁﬁdﬂ%ﬁnt ﬂﬁbegmegaupgmms particularly
_peanut butter, an-inportant_f oo RES saMgehol ds.  New net hods

to inprove the consuner appeaf of peanut butters i'n respect to taste and
‘texture are continually be|n sought . These incl ude met hods of inproving
nut butters having typical UND OFpFHEx ANWENTION 00y and t hose havi ng

reduced fat |evels. Peanuts cashews, al nonds, wal nuts, pecans, and
t he nut bgttiﬁ EEogﬁﬁté E@Sg Irontthenl are known sources of vegetable
protein a ' . hough there is a dietary need for protein,
and. veget abl e pyRI &I {ivaHt1brd@elat830ko CEREOPESAUSEILC®E RUtSbatdenut
products al so contain high amounts of fat. eanut s,: for exanple, conprise

over 50% fpiodudtacand nteXatredopeodudss of Mohe . pattxquhaséuuttbetnaventxon
Increaslngly1 Eeople are reducing the anmount of fat in their diets in
a

response t®elakes kat? ek PigPRedreing perRYE BRSlem PIRARSESIFRRE.

provxdes a creamy product with only one gr%pdxng step.

Theihigh nutritional value and good tagfe make nut butters,

particu;arly peanuﬁ_butter, an important fépd product in many
nouseho;ds. New methods to improve the cousumer appeal of peanut
butters in respect to taste and texture are continually being
sought.p These include methods of improving nut butters having
typical fat levelsl(approximately S0%) and'those having reduced
fat levels.

Peanuts, cashews, almonds, walnuts, pgéans, and the nut
butter products made from them, are known_sources of vegetaﬁie
protein.and other nutrients. Although the:e is a dietary need
for protein, and vegetable-ptoteins provide;a ready econonic
source, nuts and nut-products also containphigh amounts of fat.
Peanuts, for example, comprise over 50% tééeand account for over
90% of the fat in peauut butter. Increasxngly, people are
reducing the amount of fat in thexr diets 1n response to
information linking health problems with htgh fat diets.

Consumption of nuts and nut products is therefore reduced by




~&onsyaption of nuts and nut products is therefore reduced by
2. "those seeking |lower fat sources of protein. Since nuts represent a
good source of protein, and peanut butter in particular is a popular
product, a need exists for a nethod of naking the desired products while
“reduci ng the anobunt of fat. The terns "nut butter" and "peanut
butter" in particular as wused herein are intended-to include any peanut
butters (21 C.F.R  164.150), peanut sfreads (21 C.F.R 102.23(a)) and
imtation peanut butters (21 CF.R 102.23(b)) and is not neant to be
linited i phgby SEEWEig Nowerd Hati Gopurdesi of thpotein. Sings mygss SPPRERETHy
peanut butter are.described in the patent literature such.as.in P.S.
Pat ent Noa §o6dOsdircq Rfuptotainal apd ppAagwt deustenhdn AAESHEPI3Eq* Pedinut
paste ingredient and a nethod. of King_same usi 09 g QBN icRe"
Patent NopoRubdm, BERdugtoy thinged d’é‘ggf‘?bggra‘ nﬁfﬁ’b%go& gri ng‘%gigegﬁﬁg}? n
t he presence, of sali ] Qld educC xidation of the peanut oi
duri ng grPﬁﬁ?ﬂﬁésolh%;fg?jﬁxgée&ﬁuleﬁa%&n?u%?nsiggofsgd oxygen, thereby

resul ting in igReoKeshs ahid isuttui® ahavepeanut butkertbun paritdé¢ylanvas been
devel oped to reduce the anount of fat in nut butter products suih ag
peanut buissed. hdheim ame hinkendsshdcalinglude| anyopearit PURRARSHARLoR bRt wo

approaches, those that use a nornml. amgupt n | B reduce
the fat i A“t-hé%ut%e%mb‘: t?%%%a‘{%g%nkgg%'gheggatg%ﬁa*ﬂé&ﬂﬁtirsn )ﬁt??'i%re‘pl ace
$9n? peanut butters (21 C.F.R. 102.23(b)) and is not meant to be

limited in any manner by regulatory definitions.

Hetﬁods of making peanut butter are déséribed in the patent
literature such as in U.S. Patent No. 3,619,207 (Dzurik et al.)
which deécribes an improved peanut paste ingredient and a method

of making same using a homogenizer. U.S. Patent No. 4,004,037

(Connick§ deséribes a method of grinding peanuts in the presence
of solid carbon dioxide to reduce oxidatiod o£ the peanut oil
during g?inding and reduce the amount of di#solved oxygen,
thereby resulting in improved stability anq‘flavor. -
Various methods have been developed to reduce the amount of
fat in nﬁt butter products such as peanut.ﬁutter. These methods
generally follow one or a combination of t§§=approaches, those
that use a normal amount of nuts in the niéébut reduce the fat in
the nuts and those that keep the fat in thé?nuts but replace some

of the ﬁuts with bulking agents. Several”?étents have issued

showing methodé and conpositions improvin n these general

approaches.




@f the nuts with bul king agents. Several patents have issued show ng
met'hods and conpositions inproving on these general approaches.

37 U.S. Patent No. 5,240,734 (lzzo et al.) discloses a conposition
and ‘met hod of making a reduced fat peanut butter in the formof a

wat er-in-oi | enul sion which-contains a continuous peanut butter oil phase
conpri sed of peanut butter and a protein conplexing agent to maintain the
consi stency of the continuous peanut butter oil phase, and a di sconti nuous
aqueous coagul ated protein phase to reduce the fat content of the peanut
butter which contains a coagul able dairy or vegetable protein and a
protei n coagul ati ng agent. - U S. Patent No. 5,230,919 (Wlling et al.)
discloses a reduced fat nut or oilseed® butter conposition which contains
from about 40%to about 67% nut solids, from about 33%to about 45% oi
and fromO0 up tazhoPatést Neabsl24%w,7344Q%zhal &8 @d . hodiAcloges & | avor ant and

?Z(:jﬁ(r:nejljs:‘ ];1![ gé%ﬁﬁ“’ﬁufg‘ér'%se##\%’tﬂ‘ai"g?%egocgf(‘gr gﬁ%lpln‘gg)“ glg: ¥ ér"'(;grﬁe;i'r" ound
peanuts pr eéﬁ% 2Pl Bk @CO4LdlALOC (dR1G18HGhABURGa 143 ial cant Bupaisnat ant
0|I layer is formed above the ground peanuts and

- peanut butter cil phase comprised of peanut butter and a protein
complexxng agent to maintain the conszstency of the continuous

peanut butter oil phase, and a discontxnucus aqueous coagulated
p:otein phase to reduce the fat content of tne peanut butter

which qontains aﬁcpagulable dairy or vegetable protein and a

proteiﬁ coaéulatiﬂq agent. .

u.s. Patent ﬁq.'5,23o,919 (Walling et al.) discloses a
reduceé fat nut_§: ¢i1seed butter composition which contains from
about 40% to aboﬁt's7¥ nut solids, from about 33% to about 45%
oil, and from O up to about 4% stabilizer, 40% bulking agent, 8%
flavoran: and 3% emulsifxer.

u. S. Patent No. 5,302,409 (Franklin) discloses a reduced fat
peanut: ‘butter whxcn is obtained by removing oil from grcund
peanuts preferably by centrifuging the ground peanuts until a
supernatant oil layer is formed above the qround peanuts and
separa;xng the nggnd ‘peanuts from the supe:gatant oil layer.

A high prat;i§ ahd/or low fat nut sprga§ is made according
to u.s; Patent Ng}4§,433,970 (Wong et al.) by employing a
homogenizer and ;:colloid mill or series of colloid mills to
obtain a desireq;pﬁrticle siie and viscositz§

U.S. Patent No. 4,828,868 (Lasdon et ai;) discloses a low
calorie, low fat peanut butter like product"bherein unroasted,
defatted peanut tlour is milled in water to a smooth, free-

tlowxng consxstency and then cooked at a tenpe:atu:e of at least



Separating the ground peanuts fromthe supernatant oil |ayer. A hi gh
protein and/or low fat nut spread is made according to U S. Patent No.
5:433,970 (Wng et al.) by enploying a honogenizer and a colloid mill or
series of colloid:mlls to obtain a desired particle size and viscosity.-
U S. Patent No. 4,828,868 (Lasdon et al.) discloses a low calorie, Iom1fat
peanut butter Ilke product wherein unrqQasted, defatted peanut flour is
mlled in water to a snmooth, free- fl0Ow ng con5|stency and then cooked at
a tenperature of at Least 4 175 F
but bel ow tiws boluwm@epownthefb&inm_ﬁtpeﬁ.hﬁl aﬂrcﬁtx&ma/frﬂm- mdikeate.

di scl oses that the resulting product has a water content of 45 to 55
percent andhe matesdnddscloses rihatl the resuptingnproduct hasTewatehod of

t he present ventiqQn represents an rovenent in the er o ndi ng

which ol canbent of 45 Roo8E Herdine il 2 ERE Confienti ot HEARA FR AT | o

reduci ng t tE}lcle size of the solid conponents The free oil which is
ypot

rel eased i esized to coat the solid particles inproving nmouth fee

"slip" charact enhel methodhot afie! PreslentV 8hvakt Poh I fépreddntsowar s product
VISCOSIty which inparts. processability and machinability. The anmount of
oi | expell wmmn&egneshefmam iof] grinding edtiich mmel;eanmxpuhmt ed

according to the -invention %H roduce, in a cost effective way,
organolept|§ﬂﬂqqf ﬁﬁe&?tﬁﬁep? om the nut matrix while reducing’ the

partlcle size of the solid components. The free oil which is
releaseg is hypothgsized to coat the solidéparticles improving
mouth feel "slip" charactetistics. The amount of available free
0il lowers product viscosity which imparts processability and
machinaﬁility. The amount of oil'expelled.or the degree of
particlé size reduction can be manipulated according to the
invention to prodﬁcé; in a cost effective way, an
organol?ptically pleasing product.

Th; method of the present invention reéepresents a further
improveﬁent on the approach that segks to :educe the fat in nut
butterséby replacing some of the nuts in the mixture with bulking
agents.; The entire mixture of ingredients is ground in a mill
which p?oduces high gentrigugal forces theréby grinding all of
the ingredients iﬁﬁo*an acceptable particléfsize while expelling
fat out.of the nut_matrix and producing a.ﬁﬁt butter with the
desired mouth feel and taste.

An%improvemeht provided by the invention is that the entire
mixture:can be ground in one step while pr§§ucinq a creany

product. A one step method of grinding i e

the production of reduced fat peanut butte}é'where the lack of



;the. nethod of the present invention represents a further inprovenent on
the approach that seeks to reduce the fat in nut butters by replacing some
of the nuts in the m xture wi.th bulking agents. The entire m xture of
|ngred|ents is ground in a nmill which produces high centrifugal forces
thereby grinding all of the |ngred|engf I nto an acceptable particle size
while expelling fat out of .the nut mattix and producing a nut butter with

h d h
the desi r?gaggi‘%{‘? (GIL & q{](ihreaﬁig ure preéA%\e P wE?ERVkQFﬂi@’J €

I nvention 1 re - mxture can .|n one step whil

produci ng @reasfMprodidludiich fsORecedSiryrIdw hrifcedsiingi @ths especi aI |y
useful for the production of reduced fat peanut butters where the |ack of
5 avail abéenuhtimahetﬁniﬁmline pnd spankaging | aper atiionst. orﬁhﬂgma nQ¥eany
product which |s necessar.: rocessing with onvent | _fipishing and
packagi ng 8@éisieed 9r _qgfs P2 caphe ivied &#ﬁﬂﬂfﬂné g £Y 3% pbe used

I f nmore flyidit desi r ed. A further inprovenent prOV|ded by the

i nvention 8s fﬁ%? the size: ‘and. form of the maj or and m nor ingredients can
be as large asaigurenaEiFprovindt PESPIAS Ay e dnvheisht Doutha frdel | ng
grinding in respect of overall particle size reduction or the anount of

oi | expel | efize dndofckmgyify thenhejonland miner ringredieats €annbe as large

fl akes, slivers, spheres, granules and the |ike can be used without

pre t r eat n@At 3 ssggmpegp*ﬁ}kyqaﬁg,ﬂgonomxcally feasxble without affecting

grinding in respect ‘of overall particle size reduction or the

amount of oil expelled. Accordingly, ma.erials in their most raw
form such as'flegé§, slivers, spheres, gran@les and the like can

be used without pr

~-treatment, such as by grinding.

All percengegegiend parts expressed herein are on a

weight/weight besingnless specified otherwise.
SUHHARY OF THE INVENTIOK

Nut butter composxtxons and reduced fat and/or reduced
calorie nut spreagpcpmposxtxons are prepared having improved
sensory and textﬁril{qualities and improved spreadability. - The
compositions comﬁriEe'(i) a nut ingredient which can include
nuts, nut slurry. nut oil and/or defatted nut flour, (ii)

seasonings such_as salt, sugar and the lzke, and these may be

optional in the gpse-et reduced calorie and[or reduced fat nut

spreads, (iii)'stﬁb;lizers and, optionally,ﬂemulsifiers and (iv)

bulking.agents,f”: :icularly for reduced calorie and/or reduced

fat nut spreads.f;_he invention described herezn can consist
essentially of the toregoing ingredients and the invention

described hereln can consist of the foregoan ingredients.




ALl percentages and parts expressed herein are on a weight/weight basis
unl'ess specified otherwi se. SUMVARY OF THE | NVENTI ON
Nut butter conpositions and reduced fat and/or reduced calorie nut spread
conpositions are prepared having i nproved sensory and textural qualities
and i nproved spreadability. The cohpositions conprise (i) a nut

i ngredi ent whi ch can include nuts, ny slurry, nut oil ‘and/or defatted nut
flour, (ii) seasonings such as salt, sugar and the'|like, and these nmay be
optional in theheagempbsieibmedcaher iavention hedecedHan from abpubads?
(iii) stabilizers:and, optionally, emlsifiers and (iv) , bulkin agengs,
parti cul artioy abgutr 6e@cedl partidle HigeoAistuiketion aﬁhﬁﬁﬂl%ﬁl"eéﬁg?t 1

invention describéed herein can cqQnsis essentially t he ,f oregoi ng
i ngr edi ent®® e PﬁEt?ﬁ{%ﬁt?‘Eﬁl smadder %Ea“h%%ﬁ'ﬁ £§m3§%$°§r;st( Wi Phe
for egoi ng(#rgs;q%qu,ggt Smaller than about 35 um, at least 50% of thed The

conposi ti he 1 nvention have a span om about. 2.5 to about 6.0, a
particle Yazeidiies’ abut sndl vdierdian aboueasd S préfédedblyasmaties than
smal | er than about 40 microns ([err]m, preferably smaller than about 35
[err]m atabcaxks® B@%and aticleast 1103 of She partickes ane s3dderothanr|m
preferably smaller than _about 9 [err]mand at |east_10% of .the particles
are smal | @bauta’d HRpoBFeSeyahly S eFQBT‘ya%‘H’ﬁT{IiTO tH®n 38Foft 2.0 pm and
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B 14,000 cp, preferably from about 7,500 cp to about 9,500 cp taken
at a temperature of 85°C after 60 seconds ﬁhile running the
viscometer at 20 rpﬁ'with a spindle D, heliépath. The Brookfield
viscometer used was a model HATD which measures the viscosity of
the product at a constant shear rate using the heliopath spindle
D, a rot;ting §heaf element that cuts a helical path through the
test sample.
The invention further provides a method of producing the nut
butter or nut spread compositions which comprises:
a) mixing;together a nut-ingrédient, seasoning (if'
desired), stabilizing agents and, optionally, .
enulsifiers and, if desired, oil reducing bulking
agents; '_
b) introdﬁcing the mixture into a mill comprising
a stator and a circularly rotating rotor capable of
producing centrifugal forces to cause efficient
grinding (particle size reduction) and-haximize oil
expulsion; and
c) grinding the mixture such that”the particles of

the mixture impact with one another and the rotor/



At astenperature of 85 C after 60 seconds while running the visconmeter at
20 rpmwith a spindle D, heliopath. The Brookfield visconeter used was a
model HATD whi ch nmeasures the viscosity of the product at a constant shear
rate using the heliopath spindle D, a rotating shear elenment that cuts a
helical path through the test sanple. The invention further provides
a - method of producing the nut butter pr nut spread conpositions which
conpri ses: - a) mxing together a nut ingredient, seasoning (if

desired), stabi Ist-:uumg- ageohé MiTh, TRrming! By ground pestésithws s and, if
desired, oil reducing bul king agents; b) |ntrodu0|ng t he
m xture into exrﬁﬂqdqgimerBFrQPt buttesr cpaposisigna circularly rotating
rotor capabl e of centrifugal forces to cause, effi ci ent

grinding (parti ghe é“?@p‘?:éﬁﬁc?f% TRNddRS PeLEDEAS; ¥hich consdsk sjon; and
c) grinding %‘%ﬁ‘aﬁ B'fr%fsh'ﬁg' félaégotﬂ?x% BebpsChfid Rbthods wiikh 'E&ﬁéir& |°r§pact

wi th one anot the ro

stator of tgm rfldglegd‘j,w;ngae €. ground paste; thus produci ng the nut
butter conposition. ﬁe i nvention al so provi des nethods which consi st

essentially of the foregoi ng:uaw@mmmm ORA¥WINGS st of the
foregoi ng steps._
Figure 1 xs:a-schematlc of a section of a preferred
embodim;nt of the mill useful in the invention.
Figure 2 is a schematic top view of the rotor.
Pi?ure-3 is_é_schematic bottom view of the stator.
Fiéure 4 15 § p§rtic1e size distribution curve of a peanut
butter product of the invention.
Figure 5 is-ﬁﬂparticle size distribution curve of a
conventional peanut butter product.
Fiéures 6 and'a'ate photomicrographs of a produét of the
inventiéh.
Fiéuresw7 and.s are photomicrographs of a conventional
peanut butter pfodugt; .
DETAILED DESCRIPTION OF THE INVENTION

This inventipﬁ provides a method of producing a nut butter

composition which prises mixing togetheria nut ingredient such
as nuts, seasonihg;fii-desired), stabilizinq agents and,
optionally, emuiSif&ing agents and, if desiéed, oil reducing
bulking_agents an§ ihtroducing the mixture with air into inlet 1
of a mill 10 as illustrated in Figure 1.

Figure 1 is_#’#chematic depicting a Ba@brmeister model GM 80

gap mill. The mill 10 comprises a circularl& rotating rotor 2



BRI EFs DESCRI PTI ON OF THE DRAW NGS Figure 1 is a schematic of a
section of a preferred enbodinent of the mill useful in the invention.
Figure 2 is a schematic top view of the rotor. Figure 3 is a
schematic bottomview of the stator. Figure 4 is a particle size

di stribution curve of a peanut butter product of the invention.

Figure 5 is a particle size distributi curve of a conventional peanut
butter product. Figures 6 and 8 are photom crographs of a product of
the invewnieh. rotates Fimulizsectinmd 1 thesebyopraiuebid peRtHifugal forces
conventional peanut butter product. PTI ON OF

\ DETALLED PRSCR
THE | NVENWhERh causeTehe ingisfliefiis afyithes MxFBERHC ot PBFYD J'(:Dﬁgﬁb ®hut
a5 nuts, S5ASeR Agurtre e PRy AREhdl | 13, SRECKEREude Wnb BT, MtoRueh

ts, i'l'i Zi'ng agents and, optionally,
e”U|5'fY!Q%eaﬁﬁggétﬁaﬂ,cffa ', Qi d&%@&ﬁhﬂﬂ? Dipkcey egese s and

I ntroducing theé mxture with air intoinlet 1 of a mll 10 as illustrated
i n Fi gur e cbntinuingFreduetion sir tmhevipesc odehet pagticbescfomting@ nodel
GM80 gap mll. The mlIl 10 conprises a circularly rotating rotaor 2

8 which rgrosndspastei inconerpass Hhrangh tSeuBind - ceThei FEYEMd RASRS  which

cause the ].ier; regditggt goggr}gga@og( ta%r eoge%ijn@%cgnw &Qn&pguy follows the
path designated by arrows 5b, Sc and 5d and exits through conduit
7 in the direction Se, thus producing the nut butter or nut
spread composition of the invention.

buring the operation of the mill 10, coolant can be
introduced into one or more than one of four cooling zones, 21,
22, 23 and 24. In cooling zone 21 (also referred to herein as a
nfirst cooling zone") coolant is introduced into conduit 8a and
removed through conduit 8b. In cooling zone 22 (also referred to
herein as a "second cooling zone") coolant is introduced into
conduit éa' and removed through conduit 8b’. In cooling zone 23
(also referred to herein as a "third.coolinq zone") coolant is
introduced into conduit 8a’‘’ and removed through conduit 8b’’.
In cooling zone 24 (also referred to herein as a "fourth cooling
zone") coolant is introduced into conduit 8a‘’’‘’ and removed
through conduit 8b'?': Water can be used as the coolant but the
preferred coolant is a solution of about 30-80% ethylene glycol
and water, most preferably about 70% ethylene glycol and about
30% water. Air is removed at conduit 9.
Rotor 2 is driven by drive shaft 30 having pulleys 31

affixed thereto and belts (not shown) are connected to an



sstatgr 4 and with one another. As the m xture generally follows the
direction of arrow 5a, the continuing inpacts cause conti nui ng reduction
in the sizes of the particles formng a ground paste in one pass through
the mll. The ground paste. | eaves the.rotor/stator at .opening 6 and
generally follows the path designated by arrows 5b, 5c and 5d and exits
through conduit .7 in the.direction 5e, thus producing the nut butter or
nut spread conp05|t|on of t:he i nventd on. During the operation of the
mll 10, coolant can be ifitroduced into one or nore than one of four

cool i ng ZOébeEerr?dl nAHr Zaonndnadn)l n mlb@gzschassﬁxh@ahsb beltrtunhelb
herein as a "first coolihg-zone") coolant is introduced, into conduit 8a
and renpvaa whkahigislates thep. fTem ckhe |PRPNSGR LI the Eéli'ef ePHRRPT Y,
herein as a "second coollr'

Do o e s gne" ﬁc)g% E%ﬁ}s mtrodgﬁzﬁ 16;:%%& 8a’

herein as ge %l {fﬁ]cxﬂlng Zone ) coolant is introduced |nto conduit 8a''
ed Thr ol

and renov condui't-8b''. In cooling zone 24 (also referred to
herein as a "fozﬁé e i(AdstinBe) ) betRdaithé otidroduand e ostatsiti4 is
8a''' and renoved: through+conduit 8b'''. Water can be used as the cool ant

but the preferretd twdiexein ssatbelgap mnd)ftmibcsﬁp 33 sddusted | knerajising

and water, nost preferabl yiabout 70% eth | ene col .and about 30% wat er.
Air is ren®wetPHar i fie ssator 4 "‘?Q%‘P%r diyst "'vé’ﬁ’lﬁ? 42t vetRA TP 3P

having pul Ly Jday Pl 1S LRE" £EQeGD 4L deddif ard P¥"L s Hhba OTIRGEST 10

when the stator~1s_raxsed. Portholes (not shown) are provided in

the top of the m111 for insertion of a feeler gauge to measure
the sxze of the gap._

Flgure 2 is a schematlc top view of rotor 2 111ustrat1nq
protrudxng vanes ila and recess vanes 1l1lb which are sometimes

referred to as blades or rotor blades.

Fxgure 3 xs;;fschematic bottom view of stator 4 illustrating
protrudlng corrugatxons 12a and recess corrugations 12b. This
also can be referfed to as a grinding baffle. Stator 4 is held

in place by ad)ustment bolts 4a which are mounted on housxng 13.

The gap 1s the sp ce between protruding vanes 1la and protrud;ng
corrugat;ons_lzpi _ge},_the distance between the protruding
points of the head and the stator).

Thejnut-;nqreaient of the invention can be, or can be

prepared%fron, en tie of nuts or a mixture of different types
of nuts and in a preferred embodiment of the invention, the nuts
are peanuts. other nuts, however, such as’ cashews almonds,

walnuts, and pecans are useful to produce s1m11ar nut products.

The nut ;ngredientﬁcan_be added to the mxxtpre as whole nuts.




9. external nmotor (not shown). The belts pass through belt tunnel 32
which isolates themfromthe product in the mll. Support nenber 33
maintains in a fixed position the belt tunnel 32 and a bearing 34.

The space (di stance) between the rotor 2 and the stator 4 is referred to
herein as the gap and the gap is adjusted by raising or |lowering the
stator 4 using adjustnent bolts 4a. Ti@® gap is nade smaller when the
stator is lowered:and it is made | arger when the stator is raised.

Porthol es (§0f;ShMy), 3t8uRd oVieed dut sieryOoBn@for Nutlidlouloanapses tion of
a feeler gauge to neasure the size of the gap. - Figure 2 is a
schemati ¢ tdgsitedy autr oldrcénibé usledat | The pomposikion windbelsutsrwsedcess
vanes 11b which are sonetines referred to as blades or rotor bl ades.

Figure 3 i smay hehdheseccpatabming adlopfstheoavailablg fiak ofg theset iRidi ng
corrugations l2a and _recess_cqrr fions. 12b. _ This. &l erred
to as a gr i R %Wltzfm. %fa%b? u%aﬁ ?aﬁePaf’-“i ﬁeﬁ?%%% ‘@yé%(ﬂ%%gf'gng?\é%ol ts 4a
whi ch are npauped: gy ROYSHIGall eantte vidRekS sbPRufPEsh RaleVpalsPasé M udi ng
vanes lla and protruding  corrugations 12b (i.e. , the distance between

t he protrudecpinsai niithostabil hoars and,t bptibaably, emulsifilegs,nut
i ngredi ent of the invention can be, or can be prepared from one type of

nuts or a réveehenasts anff eptht (StakiligerRupseansudly, RESSER B AdtfiSent
o e MYERLEnli o B BRECSR By ySURE, S e MAURICBiOBUER,
products. 5 Uil Jed@i3dz8Ps RO AUdRTe! GLOEr B I4tS BF PRPLLaNIY Sor
fully ﬁydroqenated oils such as rapeseed, cottonseed, corﬂ,
peanut, soybean, linseed, or palm oils. Emulsifiers, if present,
usuallg represent from about 0.1 to about 1% by weight of the
final product. Exémples of suitable emulsifiers include, but are
not limited to lecithin, monoglycerides, glycerine, propylene

‘glycol :and the like.

Sweeteners -which can be added as ingredients of the
invention include, for example, sucrose, dextrose, fructose;
honey,émolasses,'saécharin or other known sweeteners. A reqﬁlar
peanut%butter formulation will contain from about 0 to about 8%

- by weiéht added sweetener. Salt can also be added to the
formulation as a-flévoring agent and is tyﬁically added in
amounts from abo@ﬁfb?to about 2% by weight;

As noted abévé, when preparing a reduééd fat formulation,
some of the peanuts or other fat containing components can be
replaced with so.called "bulking agents". The use of bulking
agents allows for the use of full fat pean@;s to provide the

educing the total

necessary taste to the final product whil'f



A0 split nuts, ground nuts, nut slurry and/or nut flour and, if desired,
nut oil can be used. The conposition of the nuts used may be those
containing all of the available fat or those in which a portion of the fat
has been renoved via conventional neans. |In a typical peanut butter
formul ation the nuts are conbined mﬁ;h stabilizers and, optionally,

emul sifiers, - sweeteners and salt. Stabilizers are usually present in

anount s f&g&;ﬁ'&%k Paf iR GROBEoductt DYrHE I KIiYki®lg Bfent | N1lchYseAusuch

Typi cal stabilizers 1 ncludé edible glyceride fats or partially or fully
hydr ogenat efiati it does nst raji-neddsired tflweanrs cxomask phapaanutofasse .
linseed, or palmoils. Emulsifiers, if present, wusually represent from
about 0.1 TypiSadt bulkpyg Rgants ysed htnckydmy byl dggcpot e B suitable

emul sifiers .inglude, but_are . not.limted to | ecithip, 0o i
glycerinezpﬁﬂgéffgﬁgseglﬂiiﬁ?ﬁfﬁgrfﬂe TR SYFTP s°éaggféﬁgrs ﬁ%%%ﬁlggﬁebe
added as '%Q&SG&SE:E% 8bn¥dift 1 ond1 €BL HEGh Y dYd 4L :arfd0 Eofls @M FonsS the@est .
dextrose, fructose, honey, -nolasses, saccharin or other known sweeteners.
A regul ar Ipegeduckdt fet pexnut butter vor |smreddiiforhndat s tusd nigo bubkiing 8%
by wei ght added sweetener.:  .Salt can also be added to ,the  fornylation as a
fiavoring agentsanfhesbulking @gentjirelyding Aanmiati RAAREIAFred1L Shout 2%

St of t hEUFBaA S20F BP9 EPSESEREER A T o SR ReRT A Eer Ban PeRradehe”
with so calleds” BEblikNgo RIHHS geneFiEL Y SErd d¥duti 16t €9 abdutalsbeysotor the
use of full "fat peanuts to.provide the .
the weight of the final product. Additional flavoring and °
protein?enhancetégc#n also be added to the mixture.
Thé method 6fithis invention also proviaes for the use of
peanut ékins in ﬁng“production of peanut butters. Use of the
skins a}lows fqr,an-increase in flavor and color as well as a
reductién in fat.  The typical fat content of peanut skins in red
skin peanuts is.qnlg 11.67%. In conventional peanut butter
processgs the skiﬁs of the peanut are discarhed prior to milling
to avoié the formgticn of off-color "specks" in the product as
well as?a potentiai bitter aftertaste. In the present invention
all of the skins-do not have to be discarded but can be ground to
render Ehe skin~pq:;ic1es visually undetectéple yet functional.
Use of the Skins'&;iows for a reduction in éaditives such as
bulking;agents, pgahut flour or other peanuélenhancing flavor

ingrediénts.



gfiecessary taste to the final product while reducing the total

amount of. fat in the product. The bul king agent is chosen such that it
does not add undesired flavors or nask the peanut taste. Typical bulking
agents used include but are not limted to polydextrose, naltodextrin,
corn syrup solids, mcrocrystalline cellulose, conventional carbohydrates
and conbi nations thereof. In reduced ¥at peanut butter or spread
formul ati ons using bul king - agents, the bul king agent including non-fat

m nor ingredienipgge S.EEQ% é;?éda g £ 61596;5&@1(1 icher aaabobydfad es can
represent up to a out genera Iy from about 10% to about 50% of
the wei ght gdarutebluteat qiﬁ&hxﬁly Addi asofialldwsavoring and protein
enhancers. can al so be added-to the m xture. The met hod of this

i nvention al so provides for the use of peanut skins in the rgdy |on of
peanut bu&éﬁﬁagggggigf the skins allo f ease
col or as eduction in fat. t co

skins inr 8 Ssiuk Iy 11. 67% §6L§§pvent|onal peary butter
aoifiel B8R

processes t it are discarded prior to mlling to avoid
t he formatiggamdt @gibueol or "specks” in the product as well as a potenti al
bitter aftertaste In the present invention all of the skins do not have
to be di scaserspriddgscan be ground to render_the skin part|c§ visual ly
undet ect abl €533, BYAREY oBEF:) Use of the skithi®¥llows for a Yetlittion in

addltlves SWégnﬁizeQU|k'ng agents, peanut fé 4o Qg Ot her peagui_gpphanci ng.

flavor ent
emulsifiers 0-1% ' 0-1%

bulking agents 0o 10-60%

In: the process of the invention, the ingredients of the
formulation, whether full fat or reduced fat, may be combined and
milled together. The mill employed is capable of producing
centrifhgal forces such that the ingredients not only contact the
rotor bﬁt also impact one another, adding to the grinding that
takes piace at the-fotor and stator and producing a ground paste
having partxcles of essentially uniform size with maximum -
expelleg native 0il. The expulsion of oil from the nut matrxx

| may be executed in the presence of one or more or all formula
ingrediints or with the nut portion alone. This release of oil
aids in processability as well as finished product functionality.
According to the iavention, the percentage of free oil released
in a typical 25% reduced fat peanut butter has been measured at
14.12%. This compares with a release of only 12.84% when
grinding using two or more passes through a conventional mill.

The additional oil released aids in processability when low fat



N7 Preferred recipes for regular peanut butter and |ow rat peanut

butter generally are as foll ows: Regul ar
Low Fat I ngredients _ Peanut Butter Peanut Butter
peanuts, peanut slurry, 90- 98% 25-70% peanut oil or
defatted peanut flour seasonings (salt, sugar, etc.) 1- 9%
0-10% stabilizer ' 13 0.5-2.5% 0.3-2%

enmul sifiers 0-1% - 0-1% bul ki ng agents

0 10- 60% ~In the process (11;‘ the i vgné%on,t tehgn
i ngredi ents afrofnets faFenBrde ofn JHPRERL FRRTUIASL PRIV BUREY Af “hay be
conbi ned and reTéLé@daé&%%g?rto IhE fhveht £6W| ke Bei BoreRARK c25¥. produci ng

centrifugal forces such t the ingredients not only contact the rotor
but al so i npact omneraturt bérquladdy mptasindavighindansiilhgesing Gap pradece

the rotor and stator and prodycin round past Vi ti.C of

essential |y (Hief BEGFRIT2FY ﬁf’%ﬁ??ﬁ&rﬂg‘:ﬁﬁgﬁ Ipé‘-(?v(r?%g ive glgfpﬂllheg Lé'?(%’ﬁl si on
of oil fromthe Bity{fiticXendfly B8 fhpacH! &k idhother NIk pB6Quey a0BLodiictTDr €
or all formula Trngredients or with the nut portion alone. This rel ease of

oi | aids in yuvdagssamntice @i zeekistadbation Hd@tpPERIidest S¥RETISNal i ty.

According to the |nvention, [NS-00Ls SUkaHGlr Fr88udid, LBhEARIY 1ess
than 70 pn ahd.breferably in the 20-60 pm range wherein at least
90% of the particles'are smaller than about 40 gm. 1In a
preferred embodiment, the mill is a Bauermeister GAP mill
(Bauermeister, Inc., Memphis, Tenn., U.S.A.) and model GM 80 of
the mill is depicted in Figure 1. 1Ingredients are added at the

| top directly to a rotor. The rotor weight and rotational speed

provides the centrifugal forces of the claimed method and it is
surrounded by a mill housing to which is connected a stator in
the form of a grinding baffle. The grinding baffle and the rotor
comprise a mill head at which the ingredients are ground. The
grinding bafflg'is separated from the rotor at a space of betgeen
about 1.0 and 8.0 millimeters (mm). This separation, also
referred to hereiﬁ as the "gap", is adjusted along with the rotor
speed for different formulations of nut butters depending on
ingredients used is_ﬁell as desired product performance. For
example, in a preferred enﬁodinent, producing a regular full fat
peanut butter, the gap is set at between 3.0 mm and 5.0 mm. In
another preferred embodiment, producing a reduced fat peanut
butter, the gap is set at between 1.5 mm and 5.0 mm.

The mill housing also comprises a vent 9 to allow for air to



.n a.typical 25%reduced fat peanut butter has been neasured at 14.12%
This conpares with a rel ease of only 12.84% when grinding using two or

nore passes through a conventional mll. The additional oil rel eased aids
in processability when | ow fat 13
products are made. In a typical regul®4 peanut butter the oil release
according to the invention can be nore than 25% A rotor circularly

rotating Wit Hrawa off | thengiildedaproductice Intakenadssdbr previded rdiracHlyr ces
to provide the particle i th _enough_ ki net, ner t 0L t anot her
andppr \c/):ju&? &hﬁfﬂﬂﬁitheésﬁav\ﬁw‘nénéeﬁagg ?E‘P‘Iég s“f“!zté‘ S:Ih& rg‘}/'ﬂﬁffllbggﬁia?f)pr& Ovi des

; ; g ) . | |
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90% of th%rﬁ%&%kéﬁefoﬁé & ridiishetm) es pleide!@dreinectionaot psif e ad
enbodi nent, 'the m Il is a Bauerneister GAP m ||l (Bauerneister, Inc.,

Menphi s, Eembipatién/of aiml amddéheth gassds sush @s| piftsogen; cA®IPN PIFi gure
1. Ingredients are added at .th di rect 0.a_rot Th ot or wei ght

Ct | .
and r ot at [FRPsHELY d?)r'iﬂlitﬂ'@sgfﬂté‘?_g’énﬁi‘f%gié &F@eg"‘gieflhe r:;%i med net hod
and it is.g rggga@lgg Pg%%ﬂgg{s gggégpgnéen%f%ﬁhéegoeaesafdnee SirfleQfe i N

thefordenggrlnlng rindi e and the rotor conprise

a mll hegfhsat baki 80sé Ne1iciey ¢direthe Pémowd Wil molseurgr andi ugddsirfdbie s
separated fromthe rotor at a space of between about 1.0 and 8.0

m | | i met erfdafon) voTatfles fxom ithbe, milted prdducted REmA¥AL| Af akhe he "gap",

s adJUSt?ELfZnggéggég {J“%H;O%ggmation of the product by reducing the
viscosit§ of the product and providing a microbiological
stabilité. The vent allows for drawing off excess air from the
normal oéeration of the mill and any additidnally injected air or
gasses cértying off moisture and volatiles. The air/gas intake
is also éooled to assist in heat transfer and volatile removal
and reco?ery.

The%ground product travels from the rotor and stator

generally in the direction of arrows 5a, 5b and 5c and out of the
mill housing in the direction of arrow Sd through the product
dischargé port 7 in the direction of arrow S5e. The internal
surfaceséof the mill housing can be cooled, normally with
circulating a chillé@jsclution of ethyleneJQ1ycol and water, and
scraped #urface agitators can be used to improve heat transfer.
Four separate circulation systems allow forrﬁaintaininq desired

temperatﬁres independently in different parts of the mill as

explained above.



Speed: for different formul ati ons of nut butters depending on ingredients
used as well as desired product performance. For exanple, in a preferred
enbodi ment, producing a regular full fat peanut butter, the gap is set at
between 3.0 mmand 5.0 nm tn another preferred enbodi nent, producing a
reduced fat peanut butter, the gap i35set at between 1.5 mmand 5.0 mm
The m ||l housing also conprises a vent 9 to allow for air to

14 be drawn ofThe trradudtsdofr shacinventise have jas spapy fERE WWctd-y o

the mll head at_inlet 1 -3lon | the ingredjents,of the o) ati
| one. enbBhWorf+S (A8 A BropRELaLy Viksd S Lo, a8hs 8o e apll
shown) 10 P 0§dd!ed O'prdddtablne pbm Aol 7 sdeP'Uhl Rt hBBuEls Pdo ] | nert
gasses such &s nitroden, argoh or carbon dioxidé to the product as it is
bei ng mi || gdkerd e 4 Yeuer@tarel 6f C8S" Qasftar &0 secobndal yhike samrimgbtthence
in the mass but also allows for the renoval of moisture and undesirable
flavor vol uis¢emetemmt (R0 wpml withra@ERindlRe oy fleldppaki- nbiBragkfiglds in
the formati on of. the product by reduci t he _vi.scqsi. of the product and
provi di ng ¥r$FRHDI éi;u~T9t§b?|?ii§“£ﬁu$&ﬁéﬁ% I8&év?br drawi ng of f
excess airghlgipgde nor mel - operation of the mll and any additionally
I njected alr or gasses carrying off noisture and volatiles. The air/gas
intake is al suykpsdsbthemaseshoted haell twedyhitar aredrecited | in ipereeak and
recovery. The ground product travels fromthe rotor and stator

of total weight of mixture. '

The followiﬁg_inqredients were mixed together and ground in

a Bauermeister Gap mill, model GM 40:

TABLE 1

Peanuts 59.22
ségsoning

(sugar and salt) 7.20
Stabilizer 0.90
Malﬁodextrin 25.33
Soy Protein 5.25
Végetable o0il 2.10

Total _ 100.00%

The-stabili??ffpéed in this and all formulations discussed
herein is a blend of hydrogenated rapeseed.and soybean oils.
"Soy" refers tojééy.prctein added to providé additional protein.
vitamins and miﬁéﬁéls may also be added if desired. The mill gap

was set at 2.2 mﬁ-and the rotor tip speed (tangential velocity



Qgenerally in the direction of arrows 5a, 5b and 5c and out of the mll
housing in the direction of arrow 5d through the product discharge port 7
in the direction of arrow 5e. The internal surfaces of the m |l housing
can be cooled, nornmally with circuliéing a chilled solution of ethylene

gl ycol ‘and water, and scraped surfaCe agitators can be used to inprove
heat transfer. Four separate circul ation systens allow for maintainin
desired. taalsudptedsat ithg Ananngey opsey FARiuhtoth A (Vangf 1iMeofi FPtes
expl ai ned above. .| The preducts_of. in i aye.a span

f rom about "'255?‘38 mﬁﬁﬁﬁ?/%g‘f?%dmgsggogkf [ tﬁﬁ “\'/‘}ltsgg'sﬁst éﬁg%érgngégou?n& 000 cp
to about QQtCBooPifS Gty andO®haPeuhpdrafiir€ rdse 2808 s9F200c

t aken at aﬁ%et%perétﬁ?e ﬁ 85 C gfter 60 segoﬂds whil e running the P

Vi sconet er waitez0wapnstarted apicodldnd, waeer opatthis polintokhidetbe vempeyaet er
model HATD was used as expl ai hed above. EXAMPLES Unl ess ot herw se
noted, all tusiegdropaed $@dted i n (ThecBaverneistammagelyfM 4P hegione.

ggg ‘;n": | O con1in feggg "t5r W JMeied h208! O mid BdONAY blin ZePRUSLIRISt e

Peanut s ity of 828 PBs/Kr. The productS§asOpidiliced with a tempefs4fid’ and
salt) 7.20 ; Stabilizer 0. 90

at the éutlet of 175°F. Viscosity of the product at 174°F was

17600 éﬁ. after 30 sec. and 17400 cp. after 1 minute (min.).
'Particlé size (maximum) as measured by micrometer was 43 micfons.
The proéuct was then degassed for 30 min. at 22 - 25 mm Hg vacuum
to remo?e air frdn the milled product. This formulation produced
a produét which comprised 33.75% total fat, representing a 25%
reducti?n in fat from regular peanut butter formulations with
accepta?le textural and sensory characteristics.

Thé following ingredients were mixed together in the

Bauermejster model GM 40 Gap mill:

TABLE 2
Peanuts 32.70
Partially Defatted
‘Peanuts 24.00
Corn Syrup Solids 12.17
Seasonings
(salt, sugar) 1.42
Stabilizer 0.45
Polydextrose 29.26

Total 100.00



.Mal t edextrin 25. 33 Soy Protein 5.25

Vegetable O | 2.10 Tot al ~100. 00%

The stabilizer used in this and all formulations discussed hereinis a
bl end of hydrogenated rapeseed and soybean oils. "Soy" refers to soy
protein added to provide additional pkdbtein. Vitam ns and mnerals nay
al so be added if desired. The mlIl gap was set at 2.2 nmand the rotor

tip speed (tangtheitermelatiion produces a peanut butter comprising 25102%
calculatedsgg the_ag radi us on a vane 11a of rotor was 123

er age outer ) 2),
net er s/ sec by, eetahe g"ei’lirfg" FePFeRasts # tfak \nedugtion; Pﬁoiﬁpiﬂﬂ%ﬁ“ﬁaﬁglwat er
and the te r €q I , j t : rt ling
water at (APS Shehre SEfqheclopfotein &1 SbpliShely T8fL, he aigh
Bauer nei st @asnptetesded by aonining ol l Nthdrair dritis aha eeédimy Mnth. khe The
mll was run at a capac- ity of 820 I bs/hr. The product was produced with
a tenperat@idtl at 3I6@ peunds/hyt at73[geap |settling ofi By Sohmtand ra3duct at
174[ err] F was 7600 cp., after 30 sec. and 17400 cp. after 1 minute (mn.).
Particle sPSESFARST tiR sRegdared by micrometer was 43 nicrons. The
product wa; gassed for 30 min. at 22 - 25 nmm Hg vacuum to renobve
air fromthe €d product. This fornulati on produced a product which

conprised 33. 7580 fedwdted Hat pPRARAECEHHFSHH vatd Prepleteal iRNa iBhUet et
regul ar peanut butter fornulations wth acceptable textural and sensory

char act er i 6apcsill pxeadsele GH-80. |
As a first step, a slurry was prepared by mixing the

following components:

TABLE 3
Ground Roasted Peanuts 97.20%
Granular sSalt 1.47%
Granular Stabilizer 1.33%
100.00%

The oil content of the slurry was 52.36% and the temperature was
71°C. The slurry was cooled to 38°C by passing it through a
scraped surface heat exchanger and then it was fed along with
corn syrup solids into the Gap mill at a continuous combined rate
of 30 kilograms per minute. The corn syrup solids contributed
32.20% of the total feed rate. Air was also fed into the inlet

of the mill. The mill was set at the following conditions:

Gap Setting = 3.0 mm
~ Tip Speed = 100 meters/sec
Alr flow = 300 cfm nominal

Air Temp 10-12°C



,The %ol |l owi ng ingredients were m xed together in the Bauerneister nodel GM

40 Gap m || : .TABLE 2 Peanut s
32.70 : Partially Defatted Peanut s

24. 00 . Corn Syrup Solids 12.17 _

Seasoni-ngs R ~ (salt, sugg) 1.42

Stabilizer - i 0. 45 Pol ydextr ose

29. 26 : The cooldngl zones of the mill wergutiized with a coolant

o e coctdnal zones ver80;Dilized uith @ coolant
wki gt whi ch T Spreumd el T F AR ks, Soad Al RacHs £ 108 dps ©

cal cul ated id) d APk OX i |y phat odi@t RRACESESE &on
conbi ni ng aﬁaf%‘?eﬁ ea?l,'?s-ig?rd%éeadi r?él%l Orfte%n?ﬁgﬂacnéﬁ I""at 360 pounds/ hrteantt a

gap settingopf3s. sk andandsIdBschetged feomghei pi Epaxd80°-30°c. A reduced
fat peanut spread:.was prepared in a Bauerneister Gap mill, nodel GW 80.
As a first Bregkfield yisgoshty mfedviad Prpducki ranges £e8) PofPPgte ckibditént s:
TABLE 3 cp ahdEhad_a;hgqéﬁrégéﬁgu%éqg%%%%g15§€£§¥Ei_nig7lzggﬁa Grind
Gaugé'éB-so ma@efﬁy Precision Gauge and Togi CoL, 28 Volkenand
Ave., dayton; th§;45410 U.S.A. Maximum pafficle size by
micrométet measuféﬁents ranged from 60-70 microns.
'Af}eguia:_pgénut butter was prepared in a Bauermeister Gap
mill,'fodel GH-SQ;ﬁSing the same formula as set forth in Table 1.
The miﬁl gap waéiéét'at 2.0 mm and the rotor tip speed was 123
metersZsec. Chiiléd water having a temperature from about 7°C -
12°C w{; used fogkcoéling in all four cooling zones. Water
_ exitinﬁ the firsﬁiéooling zone had a temperature from 50°C - 70°C

and-waﬁer exiting}the other three zones had a temperature from

ill was run at a capacityiof 33 pounds/minute
and th€ product'é*ited the mill at a temperature of 95°C - 160‘c.
Brookfi?id viscoéify of the product was 8100 cp at 85°C, 60
Secondéo 20 rpn}q?%ing_spindle D, heliopath.

| h;.___

COpparativegparticle size analyses werélconducted for a
reduceq fat peénﬁgﬁéﬁ;ead. Two peanut spre;d products were made
using identicalﬁiééfe&ients. One was manuféétured using the Gap
mill and the 6tﬁér was manufactured using a;,onventional

manufacturing proggss. The analyses were made on a Mastersizer



Ganytar Salt 1.47% G anul ar Stabilizer
1.33% 100. 00% The oil
content of the slurry was 52.36% and the tenperature was 71[err]C. The
slurry was cooled. to 38[err]C by passing it through a scraped surface heat
exchanger and then it was fed alongmth corn syrup solids into the Gap ‘
mll at a continuous conbined rate of 30 kilogranms per nminute. The corn

syrup solids _contributed 32.20%of the total_feed rate i [ | so fed
into the iM% &P :B‘Eat"ﬁé“ ﬁ?ﬁ%’-’”ﬁ?é“'-ﬁi'lf‘a %r%etg'ﬁ%’mé‘fof?%%%&}on%di tions:
Gap Setting =30, ed with ddu SESY4 tarAOBndiST S/ sec

Ar flow 'ﬂsge%ggpg}%aﬁoﬁ%%ﬁ;t a pump ek %(}Ai r Tenp = 10-12[ err]
C sonication. Analytical results fidk the Ghpemidd| produchexreoisethe
mll were utilized with a coolant inlet _ter%erature of 10[err]C, The notor
| oad, driiorghniin Tagleat anserildustoateddin Biqugpes4 andcresdlis is/F $heduct

had a fat content,: of.35. 5% and wa di scharged fromt i |

80[err] - 9%“@&."?“3365 k’ﬁzﬁ%c&“§8§s¥’fﬁ&ﬁt ﬁqﬁes sﬁrtog]ﬁggﬁrg%lgiéﬁer 5m*8%00
to 13,000 ald.Rad. gf@&tg g e@rent of approximately 7 mls. on a Gind
Gauge PB- é&qﬁgggqgea#gm ston (Cg;auge and Tool Co., 28 Vol kenand Ave.,

Dayt on, Ohio 45410 U . S. A. - Maxi mum particle size by mcroneter
measurenents ranged from®0-70 mcrons. Exanple D{v,0A%jeq.dar, pdgnut
butter was prepar 8gbla 4. BhresPanst erlealated |as nodel @YWHB®.89i ng the same
formula as set forth in Table 1.

was 4.16§ahd the @é@n_particle size [{D4,3] was 11.83 um. The
mean of ?maller ééé#icles (D 3,2] was 2.94 gm. Ninety percent of
the pa:técles wer§ sma1ler than 29.41 upm, D(v, 0.9], 50% were
smalier ;han é.?&iﬁi, D{v, 0.5], and 10% were smaller than 1.19
pn, D[v,éo.l]. Tﬁ§ span for the conventionally manufactured
product Qas 2.96;1g$'c0mparison of Figures 4 and 5 illustrates
that théécap mili%pf§duct has a more even, flatter curve for most

of the particles.



Jdhe m Il gap was set at 2.0 nmand the rotor tip speed was 123 neters/sec.
Chilled water having a tenperature fromabout 7[err]C - 12[err]C was used
for cooling in all four cooling zones. Water exiting the first cooling
zone had a tenperature from50[err]C - 70[err]C and water exiting the

ot her three zones:had a tenperature from 8[err]C - 12[err]C. The mll was
run at a capacity:of 33 pounds/minute ar®Pthe product exited the mll at a
tenmperature of 95[err]C - 100[err]C  MaAREE 4el d viscosity of the product
was 8100 cp at 85[err]C, 60 seconds, 20 rpm, using spindle D, heliopath.
Exanpl e 5 Conparative particle size analvqpq were conducted far a
reduced fat| ARAONKe sﬂ{iﬁaﬂder Tu@hpmn | tHighTUeBa0] High Wit § High UndernfiSpaausi rg

i denti cal i|nsigeedi®ent sﬁtzeon& vzas:umamf hcSizer e USiSirg t e [Clige R | &ME tHe

ot her was ufacy o — VETT T I qr.1 (o] § he
301829825 |B6.7 [ 265 9‘?5 1.069 £& °F bresy

anal yses wegr & ma 4 Zgb st | s3.5 | 2.69 096 | 7.7 | 1183 19

M5 20 (Mal vie[s9 | fipt VE$0s é (i) 243A12¢§c(bc§s Ng7 i spefSdnt

was used wiltfiga R dagi U uzardnroo sonhsatioso. | s.enhbydjcal

results for| t2ee (8ap| @b i opas wr| ssr 4Barthoa 17Tablocr3d sind] i By rlat ed
in Figure 4| aad reosjil40.s f?&rll}’t.lhe! Banyéntijonal ySSmarhilhl@tﬁéreW ottret—dr e

set forth i|n10Fab®d §368d 937111133t | MTefi4i7h [P6Quf k6&| 14.7 | 0.6 1?1 I'%QW!PM, t he
span, cal ¢ |§t%d99 33.5 | 92.3. |12 0 | 429|339 1.53 | 13.4 | 0.55 4T ym
30.5.| %0 3.91 | 311 | 1.40 | 12.1 | 050 24
77.6 9.6 | 27.8 3.56 | 28.5 | 1.27 | 10.8 D(v.0.1}
0.7 99.4 [253] 324 | 262 ) 116 | 97 1.19 gm
Source = :Sample = 22 Model indp
Focal leagth = 100 . | = 0869% | Volume Conc.= 0.0163% | PI:25]
Presentation = 0507 | Obscuration = 0.2349 | Sp.S.A  2.0423 m¥cc. -8 pm
-. ;:Yo'lume distribution
JABLES
High Under | High Under | Higl High Under High Under High Under | Span
Size % | Size % | Size Size Size | Size % 2.96

825 | 441 | 295165} 1.06 ] 5.5 | D{4.3}
751 [41.1 126915209 | 49 | 14.06 um
684 | 3821245139088 | 4.3
6.23 | 353|223 |12.8 | 0.80 | 3.8 | D(3.2].
§67 |3241203{11.7}073} 34 3.96 gm
517 | 294 ] 1.85 {106} 0.66 | 3.1
471 | 266 |1.68 | 9.6 |0.60 | 2.8 | D{v.0.9]
429 | 24.1 | 153 ] 8.7 ]055 )] 22| 31.28um
391 ]218]140] 78 (050 | 1.6

180 100 | 64.4| 99:
164 100 | 58.7 |

1499 100 | 53.4 | 98.
136 100 | 48.7 | 97.
124 100 | 44.3 | 96.5 | 15
113 100 | 404 | 95:2°.} 14,
103 999 | 368 |-
93.6 99.9 | 335
852 99.8 | 30.5

776 99.7 | 27.8 356 | 198 | 127 | 70 D[v.0.1]
707 995 | 25.3° : 324 180 | 116 | 62 1.74 pm
Source = :Sample . |Bamleagh = 2.2 | Modelindp

Focallength = 100 | Residil = 1.145% | Volume Conc.= 0.0206% Dg";gfm

Prescntation = 0507 .| Obscuration .= 0.2326 | Sp.S.A ' 1.5155 m¥cc.
: Volume distribution :




mas 4. 16 and the nean particle size [D4,3] was 11.83 [err]m The nean of
smal l er particles [D 3,2] was 2.94 [err]m N nety percent of the
particles were snmaller than 29.41 [err]m D v, 0.9], 50% were snaller than
6.78 [err]m Dv, 0.5], and 10% were snaller than 1.19 [errlm DV, 0.1].
The span for the conventlonal Iy manufagtured product was 2.96. A

conpari son f uges 4 and'5 illustrates that the Gap m Il product has a
nore even, “Tratt _z_.'curve for most of the particles.

20 ' Photomlcrographs were taken offABlfeduced lfiaghpeadet spiepn
Under - High Under. High-under Hi gh Under Hi gh Under Span Size %
Size % manufasmeed%w K csnzsnti%al Pregiess and a reduged £3% peanut ip
180 100 64.4 199.1 23 9 . 8.25 95, .24 2 8.6

D[ 4.3] 164 sPregd maBB‘?“‘%’"a“s pIothe Lap “7‘615‘1 255?%“ rizgg }ﬁ%"% 0. 96
7.7 L0, 5 0, 45
50’6 o a5 aioESh ul’g}élégio "o 3897 tnd site.) phisbe and d1ss3iblriontes tie

.23 47.0 2.23

19.0 0.80 su@aQ cobtdinéa lﬁﬂthe&@oprodéc& e Zeﬂﬁze‘a when7crbsédd pelars
2.03 17.5 73: 5.2 2.94 [err]m 113 100 40.4 95.1 14.4 73.2
5.17 40.2ar®e 8Sedlﬁwnitﬁ)ﬂiitl¢l¢5198 a blagk QﬁFKBTQR9d7 The2 70.7 4.71
36.9 1.68 14. 7. 49 DL 2 9%99 6 99. ?: 92. 3 1 12.0
68.0 4.29 Ph3’§°91°{°§§aphﬁ: Pt FigSss werg) "[“eu"r‘ B B8™algg g 30.5
90.7 10.9 2 6 ;99 Tan 88.9
994 62 5po§§§§4e§ gightl 27th£ égg a1t pz%dﬁﬂ:t, 54. 6 12] sl?c(:)wx% -:gg 4
25.3 87. OhageoﬁubEQaﬁtxﬁﬂﬂ smal@e? pdrtdfcled.of sugar than those of lthd
[err]m Source = . :Sanple.:: Beam length = 2.2 Model indp

mm Focal | e:mg:Menti:onaDOproceﬂies Fdgal 7. The (prmicrovclaehg Qﬁnﬁigso.QHGB%
Djv ..5] Presentation = Cbscuration = . S. A

2 0423 i eﬁ“fl/ gcwere tﬁk%[‘@"f‘ﬁrﬂa compensation fllter ang t%| mill
di stri but
Under i gPEGRSE: FiGh Tnddr ShoMghe St sysieriadty SftTer palfies

Size % ofSlsZaQaro/than thAsZE of%the con@ﬂﬁor%l proceisss Fi/g. 9.Si ze %
2.96 180 100 64. 4 993 23.0 80.5 '8.25 44,1 2.95 16.5 1.06

5.5 O 4. Fxample 7

Sensory tesi_:f_;'_,s_:ﬁ‘:?éere carried out to compare conventionally

manufactured redﬁ#?d fat peanut spreads with reduced fat peanut
spreads%made'usiﬁéfthe Gap mill. The Gap mill product was found
to be superior ﬁéf{consumer liking of all key texture attribﬁtes,
overalliflavor $§§16Vera11 liking.

Thé Gap mii}églso was found by consumers to be "just about
right" for thickkééé'while spreading and eating, smoothness,

firmness and moist"'ess. These attributes were all deficiencies

for the conventxi_ al'ly manufactured product. The results are

summarized in Talglg. 6.
Expert pane;__l_'i_-'sl’.-:t_':esting for texture profile confirmed that the

Gap mill product was easier to spread and stir and less adhesive




464 + 100 58.7 98.9 21.0 77.0 7.51 41.1 2.69 15.2 0.96 4.9
14.06 [err]m 149 100 53.4 98.3 19.1 73.3 6 84 38.2 2.45 13.9
0.88 4.3 136 100 48.7 97.6 17.4 69.7 6.23 35.3 2.283 12.8
0.80 3.8 D3.2] 124 100 44.3 96.5 15.9 66.2 5.67 32.4 2.03
11.7 0.73 3.4 . 3.96 [err]m113 22100 40.4 95.2 14.4 62.8 5.17
29.4 1.85 10.6 :0.66 3.1 103 99.9 36.8 93.5 13.2 59.5 4.71
26.6 1.68 9.6 : 0.60 2.8 D[v.0.9] 93.6 99.9 33.5 91.6 12.0 56.2
4.29 24.(stiktky). th8n7thé.cnverZiznally manifactured produsty Thes 389 4
10.9 53.0 3.91 . 21.8 1:40 7.8 . 50 1.6 77.6 99.7 27.8 86.8
9.94 49 Fesulys aregsymmariged ip Fable 7. ~ D[v.0.1] 70.7 99.5
25.3 83.8 0. - 47,0 324 . o gl. 74
[err]m Sour ce%gpger%: ggrr‘rf)? __-&%t;n%ggmfigﬁgf hpﬁgzni_.%haraCteﬁéc?glicisndp
nm Focal |&ifiltmed thd® the ‘¢35 nmild! product=had. 16wés soyd@leur Conc. =
0. 0206% Dv:0.5] Préntation = 0507 Obscurati on = 0.2326
Sp.S. A larchiayfiliasor| And higher) dagk| eoasm aroma than the conventionaldyune
di stribution L 21 Examl e 6
Phot oni cr RAMIAREENELE PRREYCHS §%J&§B&tﬁaPrﬁe§Hﬁ??§kﬁ’§;§'" TaRdeaBeured by
a conventional . process _and;a. A a i P& d I ng
the Gap m | |. %ﬁa?ﬁ%’e‘d‘f{gﬁg‘ %%%Qgpgécggeg%slﬁgéed and tﬁfé:a?%greag % ape
and di strift isyredld teeipssGidquidiing A@deldnniiiesel pegil e modicidal bped when
crossed polars are used (white  particles on a black background). The
phot oni cr cerimdire tdingFthe. addedhduz wdde andk sddinghnors myts dastepded Ihght
and the Gap nmill product, Fi is shown to have-substanti al I.X smal | er
7

Fi'g. 6,
parti cl es RkingFedursen #ﬁ%s&atﬂutt FBTeadfy e fOF oRSRBRT Qv RERNYE Q1l71S 7¢
phot omi cro s of Fi n Lan filter
and the Ga%é%[)‘{'lm 5P gggg‘figﬁlg'wggnﬁs&gghg\%g ngﬁgggs ?u‘ﬁg{ggﬁ??g}‘kg smal | er
particles ¢ dcoidy ahBainpPOFE tiixtiud@ .COMKER! E8NAbt DF&fiiTeed EnUthd. Gap
Exanple 7 Sensory test's were carried out to conpare conventionally
manuf act urmeill ¥ quhodettf, abegausritthep Gagdnidilt kanedaceerd ailpdanbe

expresseh (see Ta@ig's):and the o0il is believed to coat the non-

peanut particle §Q§;&¢é area more effectivély than in the
conventi;nal proééﬁs. |

Theécap millfégpduct also has a lower'percentage of fines
conventi?nally maéﬁtactured products. This results in product
that is }ot grittifand less adhesive/creamier since total
particlé suffacéigEEa.iB reduced. The Gap ﬁill product also has
a higher percentaéf*§f free oil released th&n the conventionally
manufactured prodgéé;' ' t

Additional ¢§ﬁparative analytical data?is set forth in Table

lo0.




Spreads nmade using the Gap mll. The Gap m || product was found to be
superior for consuner liking of all key texture attributes, overall flavor
and overall |iking. The Gap m |l also was found by consuners to be
"just about right" for thickness while spreading and eating, snoothness,
firmess and noi stness. These attributes were all deficiencies for the
conventional |y manufactured product. 2¥he results are sumuarized in Table
6. Expert panel testing for texture profile confirned that the Gap
m || producl casier to spread and stir and | ess adhesive

22 (sti cky) than the conventi onal | y manufactured: product. The results
are sunmar i Pepulationrsameler- 200 respopdpatsthaying: the tallowing @hafﬂC&%ﬁﬂ%r ofile

characteristics confirnmed that the Gap mll product had | ower soy flour
aroma/ fl avor and*Mustheat peankt butter atleastondma week conventional |y

manuf act ured’ pr d in Table 8. It has
been found acco?y&&eatmﬁaﬁ‘??%ﬁﬁ %ﬁ?ﬁgtagg?f%ﬁ art nut spread recipes

requiring added Wusﬂhavtem%eem#ffﬁénemut kuteeri inathe pgst mondbided nut oi |
and addi ng nore aq,g as At peanut spreads, for
exanpl e, peanut ??‘Pﬁ étQS& gaﬂ&r{‘mclgﬁ% edr%?lt%'ene%qu? trﬁ:amuf actured products to
hel p | ower i sc’ch&ts;nanueumsw(aemmvmeet This is not required in the Gap
m |l product, beq@dgg g mll causes nore oil to be expressed (see
Table 9) and the oil 1S believed to coat the non-

Conventionally Gap
Manufactured Muiit

Overall Liking 6.36 7.18 Gap mill product preferred
'- - by 90% for:
Overall Appearance 7.41 7.5 - *Overall Liking
. *Ease of Spreading
Color 7.3a 7.7 - *Overall Flavor
- *Qverall Texture

Ease of Spreading 5.65 8.01

Overall Flavor | 6.61 7.08

Peanut Fl;avor 6.86 7.16

Sweetness 6.36 6.69

Saltiness 6.14 | 6.22

Overall Texture 5.82 7.06

*All attributes were evaluated using a 9 point hedonic %'cale as follows:

9.0 = like extremely 4.0

| = dislike sllghtly
8.0 = like very much 3.0 = dislike moderately
7.0 = like moderately 2.0 = dislike very much
6.0 = like slightly 1.0 = dislike extremely
5.0 = neither like nor dislike .




peanwt particle surface area nore effectively than in the conventional
process. The Gap m || product also has a | ower percentage of fines
and coarse particles and-a hi gher percentage of medi uns than
conventional Iy manufactured products. This results in product that is not
gritty and | ess adhesivel creamier: si nce total “:particle surface area is
reduced. - The Gap m Il product also has a hlgher percentage of free oi
rel eased than the conventlonally nmanuf agt ured product. Addi ti onal
conparative analytical data is set forth'in Table 10.

23 TABLE 6 Population sanple - 200 respondents having the follow ng

characteristics: EH' E*%lliﬁ ISat peanut butter ‘at | east once a week

“Must eat creany pe nost often *Must have eaten reduced

fat peanut butter in the past nont h *NO taste participation in the

past three nDnths A (i afel (SR% Ndust ry enpl oynment *NO f ood

al l ergies Conventionally = Gap

Manuf act ur ed MIIl Att ri but_ e* Convedtichding t Gap Pr oduct

Overal | Liking - 6.36 7. IManufact@repg m | | Milbduct

preferred _ —Product ~Brodudty 90% f or:

Overal | Appearance . 7. 41 ] 7.5 “*Overal | Liki ng

*Ease of Spreading CGgugness While Spreading 641360 6773{2

*Overal | Fl avor 00 thick/JR/Too thin}

*Qveral | Texture Ea readlng !@%g er al

;l zi\éor Sﬁogiuon;;’janoo weaQS Peanut G%r 18;7”%/ 6 86
Sweetness - 18/64/19 23/67/10

(Too sweet/JR/Not sweet enough)

Saltiness 19/68/13 22/67/12
(Too salty/JR/Not salty enough)

Smoothness 2/54/43 . 13/79/8
(Too smooth/JR/Not smooth enough)

Thickness While Eating 64/34/1 16/71/13
{Too thick/JR/Too thin) .

Firmness 50/46/4 8178/14
(Too firm/JR/Too soft)

Moistness 3/51/47 10/75/14
{Too mc_a_i_s"tl_,_.%JRI'l’ 00 dry)

Stickiness 54/43/3 26/68/6
{Too sticky/JR/Not sticky enough)



Sweeteness 6. 36 6.69 Saltiness

6. 14 6.22 Overall Texture 5.82 7.06 *Al
attri butes were eval uated using a 9 point hedonic scale as follows: 9.0 =
i ke extrenely ' 4.0 = dislike slightly 8.0 = 1ike very much
3.0 dIS|Ike noderately 7. 0 :_Iike nDderater 2.0 dislike very
much 6 0 = like skightly . : 1.0 di sli ke extrenely 5.0 = neither
li ke nor. dislike i 24 Table 6
(cont'd.) Just About Right Scale ("IRg '
Conventional ly : Gap o _ Manuf act ur ed
M| ' s lea pr oduct Pr oduct
Thi ckness Wi |l e Spr Tng .- 64/ 36/ 0 - .6/73/20 (Too
thi ck/ JR/ Too .thin) Peanut Flavor 9/ 63/ 28
10/ 71/ 19 (Too st rongpekfidiafs 1R
18/ 64/ 19 23/ 67/ 10 (Too sweet/JR/Not sweet enough) Saltiness
19/ 68/ 13 22/ 67/ 12-(Too salty/JR/ Not salty enough) Snoot hness
2/ 54/ 43 - 13/ 79/ 8 (Too snoot h/ JR/ Not si@voventionalygh) THerkness Wil e
Eati ng T 64/34/1 16/ 71/ 13 Masytactred/ JR/ ToMilk hi n)
Fi r mess | 507 46/ 4 —LProduetzg) 14 (BBAMCL [ nf JR/ Too
soft) ' | Aftertaste 27 28 '
Creamy 44 74
Dry 38 11
Fresh 24 38
Grainy 8 | 10
Gritty 11 12
Qily 9 20
Peanutty flavor 52 ) 60
Salty 22 18
Smooth 38 56
Soft 16 36
Stale 4 2

Sweet 32 36




Moi sthess

noi st/ JR/ Too dry)

Stickiness

3/ 51/ 47

26/ 68/ 6 (Too sti cky/ JR/ Not sticky enough)

25 Table 6 (cont" d)

Convent.i onal l'y . Gap

MII A RBgoduct

Aftertaste 27 o 28

74 " Yab Ig'-'-._;Dr. y 38

Fresh 24 o 38

10 Text refibaotfﬁey' | 11

9 20: x.u aua onPeanut ty flavor

Sal ty 122 " CohSentionally

56 Sof t Manufacwuléd  Gap Mill

4 2 SHeeddct = _Product
-Attriihqtas B

~ Particle Amount’ L

_‘Ease of Spread
* Force to Stir

' Blending ablhty

. Force 10 compras

No. of .Observat'iorié'.{__' _

V'sual air pockets
Emulsion stabim'y
Visibia Firmness

Surface Shine .

Visible particie am untﬁ _
Visible particl'e si_z
Stir-Air.pockets |

Denseness

Amount of Spread
Slipperiness -
Comp-Adhesive

Amount of '

Manipulation .
Manip. Adhesuveness
Cohesiveness of Mass

* Mixes w/Saliva -

Rate of Dissipation -

Particié Size S
East of Swallow .
Oily Mouthcoat L
Res:due

16

0.43
0.13
14.77
9.66
8.73
10.93
0.03
0.06
0.13
11
11.08
8.55
8.96
0.45
8.61

10.12

9.47
8.61
10.12
7.17
1.13
0.56
8.59
0.24
0.78

Descriptors that apply (% Yes)

15

0.05
0.33
14.84
11.8
7.27
8.55
0.01
0.2
0.13
11.87
10.42
mnm
10.14
1.23
7.6

8.02

8.99
10.68
8.02

1.09
0.49
7.92
0.47
0.61

10/ 75/ 14 (Too
54/ 43/ 3

Manuf act ur ed
Pr oduct
.Cr eany
11
G ai ny

12
52
Snoot h
36
32

60

36

44

Qly

38
Stal e

In cgmparison to conventionally many-
factured product, Gap Mill produce:

*Easier to Stir

*Better blending ability
*Less adhesive
*Spreads more in mouth
*Easier to manipulate
*More slippery in mouth

*Breaks down faster in mouth

’Ea_sier to spread on bread



26 TFable 7 Texture Profile Evaluation

Conventional ly Manuf act ur ed Gap MI I
Pr oduct Pr oduct Attributes No. of Observations 16
15 Visual air pockets o 0.43 0.05 Emulsion stability
0.13 0.33: In corrparl son to conventionally manu- Visible
Fi rmmess 1477, 14.8427 factured product, Gap M|
product: SurfaceiShine --'-;_:- 9. 66 11.8 Ease of Spread
8.73 mﬁa Easier to Stir . Force to Stir 10. 93
8.55 “Better blending ability Visible particle amunt 0. 03
0.01 *Lesg%hpgmegvgﬁls{.m e particle size 0. 06 0.2
*Spreads more in nmouth - Stit-Ar pockets 0.13 0.13
Easier to manipul ate Bl endi ng ability 11 11. 87
*More slippery ininouth Denserges@ntionally 11. 08 10. 42
*Breaks down faster in nouth. Pdamgtaciuesdcombee M 8.55
7.71 *Easier to spread on. breMweunt E6‘!""§pread 8. 96
10. 14 Slipperiness 0. 45 - 1.23 Conp- Adhesi ve
8. 61 725" ount of 10. 12 . 9.02
Mani pul ati on Ngru,rbbséegyag,g venessz 15 12-8 47 8.99 Cohesiveness
of Mass 10.68 M xes w Saliva 10. 12
8.02 Rate of W,a;,ﬁ,l pat| on .- .. 7.17 8 Particle Anmount
1.13 _ 1.09: Particle Size 0. b@omparison to cnvéStionBityst of
Swal | ow Blendednd8s 59 - * . 7.088 QO | y IMut hcosnufactured product, Gap mil, 24
0.47 Resi due 8riny: 06§38 1.34 (. ggduct had:

Swest Fragrance =~ = . 3.51 3.14

Total. Peanut 4.53 4.88 *Higher dark roast aroma

Dark | _ 0.3 1.45 *Lower soy aroma

Medium o 3.72 4.43 *Lower light roast flavor

Shells S 2.11 1.83 *Higher bitter flavor

Soy Flour S 4.18 2.86 *Lower soy flour flavor

Flavor S

Blendedness o 9.02 8.59

Total peanut o 5.03 5.28

Dark! B 0.52 1.43

Medium B 4.09 4.58

Light: _ 0.56 0

Salt B 7.98 7.0

Swedt _ 6.72 7.32

Bitter L 1.66 2.67

Shells S 2.25 1.66

Soy flour ' 5.39 4.35

Mouthdry o 4.84 4.49

Salivation S 2.49 2.86

Aftertaste-peanut - ©. - 4.3 3.25
Aftertaste-Salt S 2.83 2.49



27 .Table 8 Flavor Profile Eval uation

Conventional ly

Pr oduct Product Attributes  No.

Ar onma : In conparison to
conventional ly Bl endedness 7.58 9.01

manuf actured product, Gap mll Briny 28 R 1.66

1.34 product had: Sweet Fragrance 3.51 3.14 Tota
Peanut 4.53 4. 88 *H gher dark roast aroma Dark
0.3 1.3aRle 9 | oy soy aroma Medi um 3.72
4.43 *Lomgiighggklé??§t flavor Shells 2.11

1.83 *Hi gher brtter avor Soy Fl our 4.18 2.
*Lower soy fl| cxonviehaiomally-infdorprdiduwertdedness _ 12.70% 9.02

8.59 Total peanut o 5.03 5.28 Dark

0.52 1.Gap MY Rraduct 4.09 14.1283 | ght

0. 56 0i SELEF %ﬂ (Malvern 7.98 7.0 Sweet

6.72 7. ' T 1. 66 2.67 Shells
2.25 1.66 Soy flour- 5.39 Gap M#135 Mouthdry
4. 84 4.49 Salivation 2.49 Produdt86

Af t ert ast e- peanut
2.83 2.49

4.3

<1.52 microns
<5.79 microns
<15.05 microns
<22.04 miprons
<39.08 microns
<57.25 microns
<69.30 microns
<83.87 microns
<101.52 microns
<122.87 microns
<148.72 microns
Mean(4,3)=

SPAN

Manuf act ur ed
of (bservati ons

3.25 Aftertaste-Salt

Gap M1 |
12 15

%?93
35.84
68.69
78.27
90.27
95.98
97.75
98.79
99.32
99.58
99.78
15.49

4.38

Tabl e 9

12-15

86



% O |#rel ease Conventionally nfd. product . 12.70% Gap

M1l Product 14. 12% Particle -Size(Ml vern)
Gap Hi Il - Pr oduct
<1.52 mcrons L 7.93... ... <5.79-dicrons -..
35. 84 <15.05 microns 68.69
<22.04 mcrons 27 - - <39.08 mcrons
90. 27 <57.25 mcrons - 95.98
<69.30 mcrons 97.75 . <83.87 mcrons
98. 79 TabkeldQ 52 nicrons 7 99.32
<122.87 mcrons - 99. 58 . <148.72 mcrons
99. 78 \ ' RLE 15. 49 SPAN
4.38 anatfiilat ddca | 29  Tablé 10  Analytical Data
Conventional |y Manuf act ur ed Gap Hi |
Pr oduct Pr oduct Conventionally
: Manufactured Gap Mill
—Product Exroduct

Density 1.21 o 1.217

% Moisture 1.68 N "1.14

% Protein 22.14 ' 22.72

% Fat 34.25 B 34.41

$ salt 1.10 1.26

Viscosity 25,000 cp 8100 cp



-Jéensi*t y 121 1.217 "YH!SSSHEPT HJL\SZBZ(EEl)!2

% Fat Hllllll "’"ﬁiﬂHﬂl Il Jmt ,. i e 22,10, REPLACED

1.26 ik 25,000 cp 8100 cp

What is clalned I §: 'F"ﬁ A nut bugper or nut spread conposition
conprising (i) a nut ingredient, (ii) from about 0-10% seasonings, (iii)
from about whet5i@. &SRaimsdalkski zer, (iv) from about 0-1%enulsifier and (v)

from about 0-60% bul ki ng. agent, and havin span .from about, 2. 5 to about
6.0. and a parttcle & HPgFﬂfb‘Eﬁl%‘r‘i ﬁﬁé?g‘il %&qsééé?ngﬁ‘axm%rfml“ﬁ‘g pattfcles

are smal ler th rn 5 p I
smal | er thgﬁEaiw%% m’ cr(g%g ang1 B&ﬁnlégdgtﬁtofoge/&%é t]?%reé%paﬁﬁ%: eﬁz%g‘?ésg‘rlr%l | er

than about o2sARCsPrstabilize?, (I fr@mpabbut 00-1¥ etudsiElehaaidigva from
Brookfield viscosity from about 6,000 to about 14,000 centlgoi se taken at
a tenper at @peutop- 85febu}lgrmt@er60 sadohaying aosppm FFER abspt ndte P
hel i opat h. The conposition of claim1 wherein the nut ingredient
is a pean&P Pﬁg?e%h en - 4. A reduced fat nut spread conposition
conprising (i) @, nUtThé @gﬂlﬁgéﬁ?ﬁon off! éia:in’i AMHab oy @B%Qdk?fé’-ﬁ@ﬁh@ﬁésxt{f' i)
fromabout O0.3-2%stabilizer, (iv) fromabout 0-1%enmulsifier and (v
from abouttrdfi- &Sath 6, IODngtelgﬁhmxtamd tewy iceptdpopae tfakem aboutteperabuadout
6.0 and a particle size distribution wherein; at | east 90% of the

particles &lfe8§rFalaifé'Frt pArseands 25 AP cYRIMIith: 2 srirdkp R ofetfgPPR ti cl es
are smaller thap abczlﬂ';[e ]égm%g{t?{]o'sn A 2L §25he 2978 Unel B p%éfe%z%ﬁtaig

smal | er than about
a peanut ingredient..

4. A reduced fat nut spread compositibn comprising (i) a nut
ingredient, (ii).froh about 0-10% seasonings, (iii) from about
0.3-2% stabilizer, (iv) from about 0-1% emulsifier and (v) from
about 10-60% bulkiﬁg-agent and having a spén from about 2.5 to
about 6.0.

5. The composition of claim 4 having a Brookfield viscosity
from about 6,000 to about 14,000 centipoise taken at a temperature
of 85 C after 60 seconds at 20 rpm with a spindle D, heliopath.

6. The composition of claim 6 wherein the nut ingredient is
a peanut ingredient.

7. A methodh‘for producing a nut butter or nut spread
composition which"cdﬁgrises:

a) mixing together a nut ingredient and a
stabilizing agent to make a mixture;

b) introducing the mixture into'.a mill comprising a
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4H cronsT "5 The conposition of claim4 having a Brookfield viscosity

from ‘u‘ﬂ“lﬂ““l“ﬁk)ut 14,000 centi poi se taken at a tenperature of 85 C
after1 “ s 1 2% romwith a spindle D, heliopath. 6. The
conpositidn &6f &laim6 wherein the nut_ingredient is a peanut ingredient.
7. A nmethod for producing a nut buttet or nut spread conposition which
conpri ses: a)  mxing together a nut ingredient and a ..
stabi | i zi ng aghate® anske sinFulagly rotating r°”d)rg "ﬁaﬁﬁPgﬂtﬁgmrﬁhﬁt ure
into a mll conprising.a s . 31

; d
stator and a oPFSETET P8 BEPRIIS SPRSERSRTR JSO5RRid™ the
m xture while produgj ng £eRkLAGUERE WAkeaFe dmd the mill sueh thati ndeng
the m xture in the mll such that the particles of the m xture inpact
wi th one anot hpartinleshefrtiomixture dmbpastavbeh angeardheroaRfehen r§FBENd

paste. 8. The nethod of clajm7 wherein %?I taﬁﬁnd a sweetener are
m xed with theaPfgPeRi¥mt §hﬁﬁe‘%¥e¢?r('&)“9 a grourt Paft&- et hod of claim 7

mxed with the LS i . . o .
erein a bul kgng agalindehofll $pd1inl B LHErEN! & CAhA b erled) are

;
10. The metho wherern an enu ler 1s mxed wwth the

i ngr edi ent ;ik@dS¥EPh (fhe ingredidnts The stephod) of claim 6 wherein nut skins
are mxed with the ingredients in step (a). 12. The nethod of c¢laim
7 wherein a st Peam Bie tathed gfhetaim 7 wherein a bulking agent is mixed

with the ingredients in step (a).

16. The methqd.of claim 7 wherein an emulsifier is mixed with
the ingredients in step (a).

11. The method of claim 6 wherein nut skins are mixed with
the ingredients in step (a).

12. The method of claim 7 wherein a stream of air or other
gas is added to the mixture during the grinding of the mixture.

13. A nut butter composition produced by the method of claim

14. A method for producing a reduced fat peanut spread
composition which comprises:

a) mixing together peanut solids, a stabilizing
composition comprising hydrogenated rapeseed and
cottonseed oils, an emulsifier and a bulking agent;

b) introducing the mixture into a mill comprising a
stator and a circularly rotating rotor capable of
grinding the mixture while producing centrifugal forces; and

c) grinding the mixture such that the particles of the



gas i s added-to-the nixture during the grinding of the mxture. 13. A

nut butt g sition n preduced by the nethod of claim 7. 14. A

met hod TJ m%”("”ﬁ uced fat peanut spread _Corrposr tion which

conpri ses:» ’ﬂ#iﬂf ‘m xing together  peanut “solids, Ta e
stabilizing torpdSition conprising hydrogenat ed rapeseed and

cottonseed oils, an enul'sSifier and a bul lgang agent; - b)

introducing the mxture into a mll conprising a . stator and a
circularly rotating rotor capable of grinding the mxture while

produci ng centrinigilrd Ampa%t W6h one anotherCind td AdLBY amd sntXxftiber Such
that the particles of the - - 32

m xture inpact wrhérehie famrmgraaemptm@epester and s't at or,
t hereby form ng erein

the bul ki ng age?1§1 i Oﬂ"s?e ‘E%"%@ﬁi f‘?%r’r‘l”t‘h’é“ g}%uﬁgﬁﬁﬁﬁ‘ sgf’ﬁgbﬁi#’gb%q yﬁ%%%’ 038,

mal todextrige)£PEH WJnPQhéoLi;kQép éBrf‘sG.Q%&Mét ék'g:é‘fyd‘e@éthr%esemﬂ%dextnn,
conbi nati ons thereof ) he nethod of claim 14 wherein peanut

skins are nmicoetl sypirup tdediidsgr edicentsystakliise (@@llulose Hhd Jomtxisiacédnéat
peanut butter conPosrtr on produced by the nethod of claim 14.
hereo
16. The meqhod of claim 14 wherein peanut skins are mixed
with the ingrediehts in step (a). |
17. A redﬁced fat peanut butter compoeition produced by the

method of claim 14.



