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LOW CALORIE NUT BUTTERS AND 1PROCESSES FOR THEIR PRODUCTION 

BACKGROUND OF THE INVENTION 

Field of the Invention 

The present invention has to do with redu·ced calorie nut 

butter compositions. More particularly, the invention relates to 

peanut spreads which are prepared by employing certain -fatty 

o ac;i.d-esterified prol?oxylated glyce:r::in compositions as a roas_ting 

medium and otherwise. The compositions of the invention have the 

flavor, texture and organoleptic character of full-calorie nut 

butter products. The compositions do not exhibit undesirable 

gastrointestinal side effects such as intolerance and passive 

5 leakage through the anal sphincter. Additionally, the nut butter 

products do not require stabilizers which are necessary for 

conventional peanut · but.ters, and reduced calorie nut butter 

compositions known in the ar~. 

Description of the Related Art 

0 Peanut butter is a high protein nutritious food but its 

consumption is believed to be limited by segments of the population 

who are reducing their caloric intake; Peanut spreads having 

reduced calories are desirable to consumers but it has been 

difficult for formulat·ors to maintain the flavor, texture and 

5 organoleptic character of full-calorie nut butter products. 
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European Patent Applica~ion No. 89 201590.0 describes a 

reduced calorie peanut butter maqe by replacing at least 10% by 

weight of the peanut oil with medium chain t.riglycerides. The 

texture and viscosity are said to be on parity with a full fat 

peanut butter, but there is little fat or caloric reduction because 

medium chain triglycerides contain about 90% of the c~lories of 

peanut oil triglycerides (8-9 calories per gram) . 

A reduced calorie nut butter paste is made accordi~g to U.S. 

Patent No. 5,268,192 by combining a partially defatted nut flour 

l with a low calorie triglyceride, such as described in U.S. Patent 

No. 5,258,197. The textural quality of this product is said to be 

on parity with a full fat ground nut paste which ~s not rep~e­

sentatiye of a full fat peanut butter. Stabilizers, ~uch as 

vegetable oils with polyglycerol esters of f.atty acids:, may be 

5 present'.'"·in this nut butter product. The caloric reduction at;:tained 

with this nut butter product would be minimal because the.only . . 

ingredient replaced is a 9 calories per gram peanut oil and the 

triglyceride oil used as a replacement has 5 calories per gram. 

Thus, the beneficial caloiie reduction of the invention is not 

O demonstrated in the reduced calorie nut butter paste made according 

to U.S. Patent No. 5,268,192. 

Nut butter products comprising low and zero calorie oils such 

as sucrose polyesters of long chain fatty acids, polyol polyesters 

of fatty acids and mixed triglycerides made from medium and long 
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chain saturated and/or unsaturated fatty acids as an oil component 

are discussed in U.S. Patent No1. 5,230,919. These nut butter 

compositions, generally, require stabiliz~rs, and/or crystal 

modifiers. 

Conventional nut butters and other nut butter compositions 

known in the art generally require stabilizers, whi~h are usually 

triglycerides that are solid at room temperature. Examples of 

stabilizers customarily used with peanut butters are hydrogenated 

rapeseed oil, or other hydrogenated tr~glycerides having a high 

.0 proportion of C20 and Cn fatty acids. Stabilizers solidify the nut 

butter in specific crystalline states and keeps the oil from 

separating from the composition. Separation of oil from the 

composition affects the organoleptic propert:.Les of ·the nut butter 

and has a negative impact on the marketability of nut butter 

.5 compositions. Thus, in conventional nut butters and other known 

nut butter compositions, stabilizers are necessary, however, the 

need for stabilizers results in added costs to make the 

composition, additional process steps and additional caloric 

content of the nut butter compositions. 

!O Reduced calorie food compositions containing fat-type organ-

oleptic ingredients are known ~herein an esterified epoxide-ex­

tended polyol is employed as a full or partial replacement for 

vegetable oils and fats. Fat substitutes of this typ~ are disclosed 

in U.S. Patent No. 4,861,613 to White et al. {referred to herein as 
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"White" and incorporated by reference herein in its entirety). 

However, suitable substances of this type and methods of using them 

have not previously been identified for use in nut butter 

composition~. 

5 Applications of the assignee of the invention involving the 

replacement of convent.ionn.l fat in comestible products with fatty 

acid-esterif ied propoxylated glycerin compositions are currently 

pending. These applications involve the use of fatty-acid 

esterified propoxylated glycerin compositions in milk products, 

O Reduced Calorie Reconstituted Milk and Milk Products, Serial No. 

08/572, 277 filed on December· i3, 1995 and spoonable dressings, 

Freezable Lmv"-Calorie Spoonable Dressings and Method for Their 

Production, Serial No. 09/262,221, filed on March 4, 1999. 

Applicants now have found means to identify and employ certq.in 

.5 fatty acid-esterified propoxylate"d glycerin compositions for use as 

a roasting medium, or otherwise, to prepare nut butters having 

reduced calories, excellent flavor, texture and organoleptic 

characteristics and which still provide high protein and nutrition. 

In addition, these nut butters possess the desirable characteristic 

!O that stabilizers ~re unnecessary in their formulation as a result 

of the properties resulting from the selection of a fatty acid­

esterified propoxylated glycerin composition. The fat component of 

these compositions do not separate, thus no stabilizers are 

necessary, and thereby allowing for further calorie reduction. The 
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reduced calorie content resulting from the absence of stabilizers 

in the composition is in addillion to the significant calorie 

reduction achieved through use of the fatty acid-esterified 

propoxylated glycerin compositions. 

While the present speci~ication makes reference to nut butters 

and specifically to pea~uts and peanut spreads, it is understood 

that the principles of the invention apply to nuts and 

seeds other than peanuts, such as c;:ashews, almonds, walnuts, 

filberts, macadamia nuts, Br~zil nuts; pecans, sunflower seeds, 

0 sesame seeds and the like. All ~ercentages and ratios set forth 

herein are on a weight/weight basis unless specifically designated 

otherwise. 

SUMMARY OF THE INVENTION 

A reduced calorie nut butter, particularly a peanut. spread, 

5 having up to. about 40% reduced calorie content, compared to 

conventional nut butter compositions, is produced by using defatted 

or partially defatted nuts and/or nut flour in a fatty 

acid-esterified propoxylated glycerin composition. The content of 

the fatty acid -esterified propoxylated glycerin composition in the 

O reduced calorie nut butte~ is tip to about 30%, ideally from about 

15% to about 30%, of the total 6omposition. The caloric reduction 

is approximately equal to the 9 calori~s per gram content of fats 

used in conventional nut butters that· are replaced by the fatty 

acid-esterified propoxylated glycerin. The nut butter also 

s: 
·~ 

.. . 



5 

comprises natural and/or artificial sweeteners, carbohydrate 

solids, salt, flavorants and oth~r additives· such as nut chunks and 

flavored candies and bits. The nut butter, however, neither 

requires nor contains stabilizers. 

DETAILED DESCRIPTION OF THE INVENTION 

The fatty a~id-esterified propoxylated glycerin compositions 

(sometimes referred to herein as "EPG" in the singular form and as 

"EPGs" in the plural form) are made by .incorporating propylene 

oxide (sometimes referred to herein as "oxypropylene" or "PO") 

.0 groups into a typical triglyceride fat as described in White. The 

average number of PO groups which are incorporated into a 

triglyceride is called the propoxylation number. T]le melting point 

and other characteristics of the composition can be mod_ified by 

varying the number of oxypropylene groups, the fatty acid carbon 

.5 chain length and the level of unsaturation. 

It is discovered that EPG compositions having an iodine value 

less than or equal to about 10 and an average number of fatty acid 

acyl group carbons per number of PO groups (referred to herein as 

the "FACN: PO Ratio" i ·of between about 7 to about 15, more 

W preferably between about 9 and about 13 and most preferably between 

about 10 and about 12 can be used as an oil replacement composition 

for nut butters. Nut t?utters comprising EPGs, which can replace up 

to about 30%'. of convent,ional nut oil in nut butter compositions, do 

not require stabilize.rs and have acceptable organoleptic 
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characteristics without the undesirable gastrointestinal side 

effects. Such EPG compositiops will have the consistency of 

shortening to· a solid substance at ambient temperature. 

Particularly preferred embodiments of the invention employ EPGs 

5 having a propoxylation number of about 5 synthesized using about 

90% hydrogenerated rapeseed and about 10~ liquid soybean t"atty 

acids having an Iodine Value about 4 ( "EPG·-os 9HR/1LS ( IV=4) ") , and 

fully hydrogenated (FH) sorbean fatty acid-esterified propoxylated 

glycerin composition having a propoxylatiod nqmber of.S ("FHEPG-

0 05") . 

The EPG _compositions useful for the nut butters generally 

possess the consistency of shortening to a . solid substance at 

ambient temperature and can be call~d solid EPGs. Ranges of solid 

fat indic,es are associated with these EPG compositions, and, as 

5 discussed below, ranges of Iodine Values pnd FACN:PO Ratios are 

associated with the EPG compositions particularly suitable for t~~ 

invention. 

We have found that careful selection of EPG types and/or 

blends can obviate the need for the addition of stabilizers 

0 (saturated triglycerides) to prevent oil separation in the product. 

Use of pure liquid EPG as a nut oil substitute does not result in 

this beneficial effect, as use of pure liquid EPG in a nut butter 

composition requires the use of a stabilizer to prevent oil 

separation. Use of pure liqu_id EPGs as oil substitutes in the nut 
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butter compositions does, however, achieve the ca_loric reduction of 

about 9 calories per gram. 

A typical peanut butter manufacturing process is used to 

' 
produce the reduced calorie peanut b~tter spread of the invention 

5 except that certain EPG's are.used to replace oils used in roasting 

or otherwise in preparation of the nut butter. Based on the total 

weight of the nut butter composition, the EPG content may be up to 

about 30%, preferably about 15% to about 30%. 

Nut butters comprising EPG have good peanut flavor normally 

.0 associated with inherent oil changes in the nut butter. 

Conventionally, replacement of peanut oi 1 in a peanut butter 

composition with a different vegetable or nut oil would be expected 

to, minimally, result in ~ loss of flavor or a nut butter with a 

different flavor altogether. Unexpec_tedly however, use of certain 

.5 solid EPG compositions as replacement for the oil does not change 

the i·nherent peanut flavor of the nut butter .. Thus, the solid EPG 

compositions can be used as full or partial replacement for oil in 
. 

the peanut butter, and in particular, can be used as the roasting 

medium _or otherwise, without any loss or change in flavor. Also, 
... 

~o · it is .ct.iscovered that, with the use of EPGs ha~ing an IV less that 
... _"'i: 

or equal to about 10 and a FACN:PO Ratio of about 7 to about 15, a 

stabilize~ is not required to prevent oil separation in the nut 

b.utter pr9duct and acceptable organoleptic qual.ities result. 

The ingredients uf the in~ention include full-fat peanuts in 
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an amount from abou~ 0% to about 70%, preferably from about 40% to 

about 70%, most preferably fro~ about 40% to about 60% of the 

formula. Defatted peanut f~ou~s having a fat content from about 0% 

to about 15% also are emplo~ed as a peanut solids source and these 

5 can be used in various forms: For example, a peanut flour having 

from about 0.5% to about 5%, prefetably from about 0.5% to about 1% 

fat can be used, or a peanut flour (partially defatted) having from 

about 10% to 15%, preferably from about 10% to about 12% fat can 

be used, or a combination of both can be used. The peanut flour or 

~O partially defatted nut flour is used in an amount from about 10%.to 

about 30%, preferably from about 10% to about 25% and most 

preferably from about 15% to about 25% of the formula. Partially 

defatted peanuts are used in an amount from about 0% to about 10%, 

·preferably from about 0% to about 5% and most preferably from abou~ 

LS ·3'\" to about 5% of the formula. Suitabl~ partially defatted peanut 

flours are available from Pert ·Laboratories (division of Seabrook 

Enterprises) P.o_ Box 267, Peanut Drive, Edenton, NC 27932 USA, or 

Golden Peanut Company (in partnership with Universal Blanchers) 

1100 Johnson Ferry Road, Suite 900, Atlanta, GA 30342 USA. 

The fatty acid-esterified propoxylated glycerin compositions 

of this invention contain glyceryl residues, oxypropylene units, 

and 

0 

II 
25 fat·ty acid acyl -CR groups. Typically, the compositions are 
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mixtures of individual fatty acid-esterified propoxylated glycerin 

compounds which may differ firpm each other in degree of 

propoxylation and acyl group composition. The glyceryl residue may 

have the 

s I .·I 
0 0 0 

I I I 
generic structure CH 2 -CH-CH2 and is derived from glycerin 

0 OH OH OH 

I I I 
CH2 -CH- CH2 or a glycerin equivalent. The oxypropylene units are 

generally interspersed between glyceryl residues and the acyl 

CH3 CH1 

s I . I 
groups and have the structure -CH2 - CH-0- or -.CH-CH2 -0-. Typically, 

more than one oxypropylene unit may be present between an oxygen of 

an individual glyceryl residue and an acyl group such that a 

polyoxypropylene unit is created. However, a single "branch" or 

O "arm" of the fatty acid-esterified propoxylated glycerin may 

contain only one oxypropylene unit. Certain of the acyl groups may 

be attached directly to th~ glyceryl residue, without any 

intervening oxyprbpylene units, although an average of at least 

apout 3 oxypropylene units per glyceryl residue must be present in 

:5 the overall composition. The average number of oxypropylene units 

in the fatty acid-esterified propoxylated glycerin composition is 

from about 3 to about 12, more preferably from about 3 to about 8. 

The presence of oxypropylene units alter the melting point of the 

cqmpositions thereby p:z::oviding flexibility in achieving the desired 
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product· characteristics, such as mouthfeel and melting profile, and 

physiological characteristics, 1such as caloric density. An 

additional advantage t6 t~~ use of solid EPGs in the nut butter 

compositions is that it re;sult_s in a composition that does not have 

5 undesirable ~ide effects·s~ch as gastrointestinal ~ntolerance and 

passive oil leakage through' .. th~ anal sphincter. Also, the use of 

~ . 

the solid EPGs obviates the need .• for a stabilizers in the nut 

butter product. 

In order to maximize the -resistance of the fatty acid-ester-

.0 ified propoxylated glycerin composition towards pancreatic lipase 

enzyme-catalyzed hydrolysis, the oxypropylene units adjacent to 

the acyl groups should be oriented such that secondary rather than 

primary ester linkages are created. That is, the methyl group 

should be located on the carbon atom attached to the oxygen atom 

_5 CH3 0 
I II 

forming ·part of the ester linkage as· follows:-CH2 -CH-O-CR. 

Prefera~ly, at least 80% of, the ester linka.ges in the overall 

C?mpos~t.fo:i;i a·re secondary. Most pref~ra~ly, at least about 95% of 
'··· .. 

rn . ", the ester .. linkages are secondary. However, the secondary ester 

.·.·.~ontent can· be l~ss. than about 80%·without a~versely affecting the 
·~ . 

-~ .. 
properties of the EPGs of the invention. 

It is desirabl'e for the fatty acid-e·sterified propoxylated 

glycerin composition to be substantially_esterified such that it 

?5 has an average of at least about 2.5 (more pr~ferably, at least 
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about 2.9) fatty acid acyl groups per ·equivalent of glycerin. The 

extent of esterification may be r~adily determined by conventional 

analytical met?ods such as hydroxyl number. 

The structure of the composit-ion prefeFably is such that the 

5 composition has a porcin~ pancre.atic lipase hydrolysis rate· of less 

0 

5 

0 

than ~bout 10% as compared to an olive oil standard. Preferably, 

· the relative hydroly~·is rate is less than about 1% of the olive oil 

rate. Methods of measuring porcine pancr.eatic lipase hydrolysis. 

rate are described in White. 

The av.erage number of oxypropylene units in the EPG must not 

be so low as to. result in a high proportion of the acyl groups 

being· attached directly ~o glyceryl residues since such directly 

attached acyl groups will be nearly as susceptible to enzymatic 

cleavage as the acyl groups in a conventional fu~ly digestible 
. ·'· 

'':-. :F,,F~$lyc~ride·; thus reducing the 'Usefulness of the composition as a 
< 

.low .calorie fat substitute. At the same time the average number of 
. . . 

oxyprbpylene·units should not exceed about 12. . . . . . . 

~he·m~lting point for a given EPG may be adjusted as needed by .· .... . 
·.. .: ,; .. 

. varyii:jg .t!~e a.;;;.~lag~ number of oxypropylene units per glycerin 

(prop~xyl~-~'.19~ number)· present i.n the composition. At a constant .. .. . .• ·_., .. · . : .. . ·~ .:.~-.~;~ 

fatty·ac.i.d-..~r:yr'.iiJroup content (i.e., if the relative proportions of 
• · ... :. -: ... ~ ! . . .. •. -

the differe11f .. '1lsy1. groups pr~sent are tixed), the solid fat index 
•. =.'~ . 

a,t a partfc~!ai .. \.tempera.ture will· increase as the propoxyiation 
: . . ,"'•:-~:(· ... ·: ·.c1 . .·. 

number .is de~;f~~~i;'~~ and will decrease as the propoxylation 

:·. 
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B: 

N.= 
moles A x no. carbons in A + 
moles propoxylated glycerin 

moles B x no. carbons in B 
moles propoxylated glycerin 

For example, a composition pz:epared by r:eacting a mixture .of 

1. 5 moles of stearic · acid (a c~~ fatty acid) and 1. 5 moles of 

eicosanoic acid (a C20 fatty acid) with 1 mole of propoxylated 

glyceri_n containing an average .of 7 oxypropylene units per glycerin 

.0 will have an average of 57 fatty acid acyl carbons per equivalent 

of glycerin. 

To minimize the available caloric content of the fatty acid-

esterified propoxylated glycerin nut oil replacement composit"i.ons 

of this invention, the chemical composition should be selected 

.5 such that the number average molecular weight is at least about 

800. More preferably, the minimum molecular weight.is about 1000. 

In order for the fatty acid-esterified propoxylated glycerin 

composition to function as a suitable replacement for ?ut oils it 

is also desirable that the number average molecular weight not 

!O exceed about 2200. Preferably, the molecular,weight is below about 

2000. 

EPG compositions having an IV less than or equal to about 10 

and a FACN:PO Ratio of about 7 to about 15 are preferred for peanut 

oil replacement compositions in the nut butter products of the 

!5 invention. These compositions have the consistency of shortening 

. to a solid substance at ambient temperatures. Use of such EPG 

compositions eliminates the need for addition of stabilizers, and 
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results in a product that has acceptable orangoleptic 

characteristics but does not pos$ess the undesirable side effects 

of gastrointestinal intolerance and passive oil leakage when 

consumed. 

5 The Iodine Value (IV) of the EPG compound is found to be 

critical to the product performance of. the nut but.ter compositions. 

If the iodine value is too high, such that there is a large 

proportion of unsaturated fatty acids on the molecule, the EPG will 

have a low melt temperature as measured by AOCS Cd 10-57, resulting 

o in a product that is too soft, requires stabilizer and can lead to 

passive leakage. EPG compositions having an IV of less than or 

equal to about ten are discovered to have the appropriate amount of 

unsaturated fatty acids to alleviate these characteristics. Also, 

the use of EPG having an IV within these _values will result in a 

5 product that does not require a stabilizer and does· not have 

undesirable gastrointestinal side -effects. 

Thus, the.EFG compounds useful for the nut butter products 

tend to have higher levels of saturated fatty acids, and can 

approach 100% saturated fatty acids. Some amount of unsaturated 

O fatty acids are necessary, however, as compounds ·with no 

unsaturated fatty acids would have too sharp. of a .. melting point 

and the compound would be slow to get to the melting point, thereby 

negatively affecting the organoleptic properties.of the nut butter 

product. 
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The relatively low IV, less than or equal to about ten, 

associated with the EPG composit,ions useful in the nut butters 

described herein also minimizes the caloric density of the nut 

butters. Should some of the EPG composition be hydrolyzed in vivo, 

s the saturated fatty acids in the compounds would tend to 

crystallize thereby reducing the absorbability of the EPG 

composition d~ring the digestiv~ process. 

While the'fatty acid carbon number and melting point have a 

direct correlation, there is an inverse relationship between the 

O propoxylation number of the EPG compound and the melting point of 

the compound. Thus, the proper control of the FACN:PO Ratio is 

necessary to obtain an EPG with the appropriate properties to 

provide for an organoleptically acceptable product that will not 

possess undesirable gastrointestinal intolerance and anal leakage 

.5 and does not require the use of stabilizers. If this ratio is too 

high the resulting product will be too firm, have a waxy texture 

and possess poor spreadability. If this ratio is too low, the 

resulting product will require the use of a stabilizer and could 

lead to passive anal oil leakage. It is discovered that a FACN:PO 

!O Ratio of between 4 and 6 is too low, and a ratio of 30 or above is 

too high. A FACN:PO Ratio should be between about 7 and about 15 

to obtain an acceptable nut butter product, more preferably between 

about 9 and about 13 and most preferably between about 10 and about 

12. 
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Accordingly, the EPG compositions must have an IV less than or 

equal to about 10 and a FACN:PO R~tio of between about 7 and about 

15, more preferably between about 9 and about 13 and most 

preferably bet~een about. 10 and about 12. These EPG compositions 

5 will have a solid fat index of greater than or equal to about SO at 

80°F. Nut butters wherein the oil is replaced with these EPG 

compositions do not require the use of a stabilizer, minimize or 

eliminate the undesirable characteristics of gastrointestinal 

intolerance and anal leakage and will have accep~able organoleptic 

_Q characteristics. 

As discussed above, EPG-05 9HR/1LS (IV=4), synthesized using 

about 90% hydrog~nated rapeseed'and about 10% liquid soybean fatty 

acids, and FHEPG-05 .soyate made from fully hydrogenated soybean 

fatty acids are partiaularly suitable for the nut butter products 
. . 

.5 described herein. EPG compositions synthesized using stearic acid 

fatty acids,· and propoxylation numbers of about 4 to about 5 are 

also suitable fdr the ·invention. EPG compositions having 

propoxylation numbers of about 8 synthesized using from about 25% 

to about 75% behenic acid and from about 75% to about 25% stearic 

?O acid are suitable. Sources of behenic acid and stearic acid are 

well known. Other useful EPG compositions are those having 

propoxylation numbers of about 8 and synehesized using from about 

50% to about 75% behenic acid and from about 50% to about 25% fatty 

acids from soybean; those having propoxylation number of about 8 

19 



and synthesized using from about 50% to about 75% behenic acid and 

from about 50% to about 25% fatty . acids f~om cocoa oil; those 

having prop6xylation numbers of about 5 and synthesized using from 

about 33% to about 85% hydrogenated rapeseed fatty acids and from 

5 about 67% to about 15% stearic acid; and those having propoxylation 

0 

. 
numbers of between about 5 and about 8 and synthesized from acids 

from hydrogenated rapeseed oil. These EPG compositions are 

suitable when formulated to have an IV less than o~ equal to about 

10 and a FACN:PO Ratio of about 7 to about 15. 

The fatty acid-esterif ied propoxylated glycerin nut oil 

replacement compositions of this invention may be prepared using 

any suitable method: In general, the procedures descr·ibed .in the 

prior art for synthesizing oth~r fatty acid-esterified propoxylated 

glycerin compositions will be apprqpriate for use provided that the 

5 necessary C12 -C2~ saturated linear fatty acids or fatty acid 

derivatives are employed in the esterific~tion step. Such 

procedures are described, for example, in U.S. Patents Nos. 

4~861,613 (the White pat~pt, ~eferenced above) and 4,983,329 and in 

European Patent Publication No: 353,928, the disclosures of which 

:o are incorporated by reference herein in their entirety. As is 

explained in more detail in the ·above-mentioned publications, 

eith~r fatty acids or fatty acid equivalents such as fatty acid 

esters, fatty acid halides, or fatty acid anhydrides may actually 

be employed in the esterification. The C12 -C24 saturated linear fatty 
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acid acyl groups may also be introduced by using C12 -C24 unsaturated 

fatty acids in the esterification step and then hydrogenating the 

esterified propoxylated glycerin composition to increase the 

proportion of C12 -C24 saturated linear fatty acid acyl groups to the 

5 desired level. Any residual free fatty acid remaining in the 

composition after esterification ~hould pre~erably be removed or 

reduced as much as possible to minimize prob°Iems with off flavor, 

off-odor·, "or storage stability. 

The fatty acid-esterified propoxylated glycerin compositions 

O of the present invention are particularly 'suitable for use as 

replacements for nut oils such as peanut oil of the type conven­

tionally used in preparing nut butters such as peanut butter. The 

EPG compositions may be used to replace conventional fat ~s the 

roasting medium in formulating the nut butter compositions or used 

5 otherwise, such as directly blended or mixed with other nut butter 

ingredients prior to or after roasting. 

:0 

In addition to the fat" c·ornponent comprised of the fatty 

acid-esterified propoxylated glycerin composition, the process 

and product of the invention may further comprise one or more 

other conventional ingredients. The conventional ingredients 

include but are not limited bo full fat nuts, partially 

defatted nuts, nut flour, natural· and/or artificial sweeteners, 

carbohydrate solids, salt, flavorants and·other additives such as 

nut chunks and flavored candies and bits, and the like. 

21 



Further caloric reduG:tion·can be attained in the formula 

through the use of low calorie -biulking agents contributing about 

0-1.5 calories per gram. They can include such bulking agents as 

polydextrose LITESSE® from Cultor Food Science, .inulin RAFTILINE® 

5 from Rhone Poulenc, Food Ingredients Division, 1130 East Maiden 

t?treet, W~shington, PA 15301 USA, or FRUTAFIT® from Imperial Suiker 

Unie, One Imperial Square, P.O. Box 9, Sugarlan?, TX 77487 USA and 

microcrystall.ine cellulose AVICEL® or INDULGE'"' from FMC Corp., Food 

Ingredients Division, 1735 Market Street, Philadelphia, PA 19103 

O USA. Maltodextrin may also be used as a low calorie bulking agent. 

Sweeteners and other carbohydrate solids such as sugar, corn 

syrup solids or high potency sweeteners can be used alone or in 

combination from about 0% to about 5% of the formula. When the 

sweetener is sugar, for example, it is added in an amount from 

.5 about 2% to about 5%, preferably from about 2% to abouc 3%. Other 

conventional nattlral sweeteners can be employed such as honey and 

dextrose, and other carbohydrate solids can be employed such as 

maltodextrins and starches. Artificial sweeteners such as 

ASPARTAME® also can be used for further caloric reduction. The 

!O amount of natural and/or artificial sweeteners empioyed will vary 

depen~ing upon the sweetness desired as will be apparent to those 

skilled in the art. 

The reduced calorie peanut butter can·also contain salt. The 

salt is used in an amount from about 1% to about 2%: 
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The. spreadability of the peanut butter after mixing and 

particle size reduction steps, i~ about 21 to about 27 millimeters 

at 70°F as determined using the penetrometer (Precision Universal 

Model with ASTM grease cone D-217 and 150g plunger loading). The 

s density of the peanut butter is a maximum of about 1.2 grams/cc, 

with a target density of about 1.1 to about 1. 2 grams/cc. This 

criteria ensures a 32 gram weight serving for 30 mls (two 

tablespoons} and allows for a 50% caloric reduction label claim 
' 

where volume declar~tion Of .serving size is mandated. 

.0 The nut butter compositions comprising EPG may be made by 

methods known in the art for making·conventional nut butters. The 

reduced calorie peanut butters comprising EPG however, may be made 

by the f9llowing procedure. Peanut slurry is obtained by milling 

full fat or partially defatted.peanuts. The slurry may be obtained 

.5 through one or a number of passes through a mill. Defatted peanut 

flour, salt, sweeteners and other additives may be then mixed with 

the peanut slurry to obtain a mixture, . and this mixture may be 

milled to obtain the desired texture, such, as smooth or chunky. 

The slurry, or if the aforementioned additives are mixed the 

~O mixture, is then heated to a temperature of at least, about, 160°F. 

Heating may occur under constant agitation in a mixer. During the 

heating process the EPG is added. t_o ·~he peanut slurry or peanut 

slurry mixture, and the peanut slurry o~ peanut slurry mixture 

comprising EPG is further mixed at temperature to form a raw nut 
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butter product. The raw nut butter product ma}' be further 

processed by removing air by means of applying a vacuum to the 

heated raw nut butter product to obtain a finished nut butter 

product. The finished nut butter product may then be cooled and 

·5 packaged, such. as.being placed ·in jars. 

EXAMPLES 

The EPGs utilized in the examples were EPG-05 9HR/1LS (IV=4) 

and synthesized using hydrog~nated rapeseed (90%) and liquid 

.0 soybean (10%) fatty acids. The re,sulting materials were 

physically refined, hydrogenated to near saturati'on, bleached and 

then deodorized. The deodorized products were tortified with a 

mixed tocopherol blend of 50% Covi-ox T70 and 50% Covitol F1300 

(available from Henkel Corp., La Grange, Illinois, U.S.A.) to a 

~5 level of up to about 0.16%. The finished products were charac­

terized using analytical methods commonly used by the industry to 

evaluate oils and fats. These methods included Wijs iodine value 

(AOCS Cd 1-25), Mettler dropping point (AOCS Cc 18-80 (93)) and 

solid fat index (AOCS Cd 10-57) . The EPGs used in the nut 

~O butters of the examples had an Iodine Value of about 4 and an 

FACN:PO Ratio of about 12, ~ Mettler c;l.ropping point of about 

109°F and a solid fat index of about 73 at 50°F, about 58 at 

80°F, about 42 at 92°F and about 1.5 at 104°F. 

COMPARATIVE EXAMPLE (CONTROL) 
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A conventional peanut butter composit_ion, including 

stabilizers, was made by tradi tipnal milling'· methods. The 

composition is identified as control on Tables 1 and 2. The 

conventional peanut butter had 205 calories per 32 gram serving 

and 17 grams of fat as illustrated in Table 2. 

EXAMPLES 1-7 
• . ..~'I 

In each of Examples 1 - 7 double milled peanut slurry was 

obtained by conventional milling methods. The peanut slurry was 

then mixed with defatted peanut flour, sucrose (sugar) and salt 

.0 and then milled using a roller mill to obtain the desired 

texture. The milled mixture was then placed into a vessel and 

heated under constant agitation to a t~mperature ~f about 160°F. 

When the temperature of about 160°F was attained, EPG was added 

to the vessel under agitation and agitation continued for around 

_5 15 to 20 additional minutes. A vacuum was then placed over the 

vessel contents for about 15 to 20 minutes to remove air from the 

nut butter. The vacuum was removed when air bubbles were no 

longer observed on the surface of the product. Afterwards, the 

product ~as cooled to about 75°F and placed in jars. 

Table 1 illustrates the compositions of the nut butters of 

each example. The formulations of.Examples 1 - 7 have an EPG 

content of about 15% t.o about 3.0%, Table 1 also illustrates the 

component weight and caloric 'contribution of the components of 

the nut butters per 32 gram serving for the Control and Examples 
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1 - 7. 

As il~ustrated in Table 2, ~he peanut butters comprising 

from about 15% to 30% EPG haye from about 120 to about·160 

calories per ~2 gram serving; compared to 20s· calories for the 

5 control nut· butter without EP.G. Thus, the nu.t butters comprising 

EPG have about a 20% to·40% calorie reduction compared to full 

fat and full calorie prqducts. Also, the EPG nut butter products 

had from about 25% to about. 60% less fat than conventional nut 

butter. 

.0 The Control and Examples 1, 3, 4, 6 and 7 were observed for 

oil separation, flavor and texture. The control, which comprised 

stabilizers, understandably had no oil separation. The nut 

butters comprising EPG, which do not comprise stabilizers, 

unexpectedly had none or only slight oil separation. The EPG nut 

~5 butters had good flavor similar to conventional nut butter 

(Control). All of the nut butters had acceptable texture, 

however, those having from about 26.5% to 30% EPG were observed 

as having waxy texture. Thus, more o~ganoleptically acceptable 

products may have an EPG content of about 15% by weight to about 

~o 25% by weight. 
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Examples 

5 Control 

1 

2 

3 

4 

10 5 

6 

7 

Formula {Weight %) 

Peanut Defatted EPG' Sugar 
Slurry Peanut 

Flour 

90.5 0 - 0 6.5 

69.3 11. 8 15.1 2.5 

58.5 20.0 18.0 2.5 

53.5 25.0 18.0 2.5 

58.5 18.0 20.0 2.5 

56.5 20.0 20.0 2.5 

39.0 31. 0 26.5 2.5 

40.8 26.0 .• 30.0 2.5 

TABLE 1 

Component Weight & Caloric Contribution 
per Serving {32g) 

Salt Fat Protein Carbohydrate 

Wt. Cal. Wt. Cal. Wt. Cal. 
{g) {Kcal) {g) (Kcal) {g) (Kcal) 

1.2 17.0 150.8 7.Q 28.0 7.0 28.0 

1. 3 12.5 112.3 8.5 34.1 3.6 14.6 

1. 0 11. 0 99.1 8.9 35.5 4.8 19.0 

1. 0 10.4 93.2 9.2 36.8 4.9 - 19.6 

1.0 11. 0 98.7 8.6 34.2 4.6 18.4 

1.0 10.7 96.4 8.7 34.7 4.7 18°. 7 

1.0 8.3 74.5 8.8 35.2 4.7 18.9 

0.8 6.9 63.8 9.4 37.6 4.7 18.8 
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n 
r;l. 

5 

10 

Finished 
Product 

Total .. 
caiories 

Control 205.0 

1 161.0 

2 153.6 

3 149. 6 

4 151.3 

5 149. 7 

6 128.5 

7 120.2 

TABLE 2 

Nutritional Information 

Total Fat Caloric Fat 
(grams) Reduction Reduction 

17.0 - -

12.5 21.4 26.6 

ll. 0 25.3 33.8 

10.4 27.2 37.8 

11. 0 26.4 34..l 

10.7 "27.l 35.6 

8.3 37.5 50.2 

6.9 41. 4 59.5 
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Observations 

Oil Flavor Texture 
Separation 

None Geed Smooth 

Slight Good Sl.Soft . 

None Good :.:rm 

Slight. Good· I Smooth I - -
.None Good Waxy 

None Good Waxy 
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What is Claim is: 

1. A reduced calorie and ~educed fat nut butter 

composition comprising 

a} up to about 70% full fat nuts, 

b} from about 10% to about 30% of defatted or 

partially defatted nut flour having about 0.5%.to 

about 15% fat content,and 

c} from about 15% to about 30% of an EPG having an IV 

less than o~ equal to about 10 and a FACN:PO Ratio 

of bet.ween about 7. and about 15. 

2. A process for producing a reduced fat and reduced 

calorie nut butter composition· comprising. 

a) .. preparing a slurry comprising milled, roasted, .. . 

full or p~rtially defatted fat nuts ~nd, 

opt~onal~y, milling said slurry, 

b} heating said slurry und,er agitation to a. 

temperature of at least about 160 °F while 

admixing said slurry with an EPG having an IV less 

than or equal to about 10 and a FACN:PO Ratio of 

between about 7 and about 15, and 

c) deaerating and cooling the admixture of step b. 

.... 
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