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INTRODUCTION 

Along with population.increases, consumption of frozen desserts has 

increased consistently over the past 15 to 20 years, with ice cream and 

ice milk showing the largest increases. According to estimated figures, 

all frozen dessert products except mellorine showed production increases 

in 1968 (16). ·In 1968, overall frozen dessert consumption reached a 

new high of 1.18 billion gallons with ari estimated value in shipments 

for ice cream and frozen desserts of 1.19 billion dollars (26). Ice 

cream production increased five percent over 1967 and at a total produc-

tion of 7.81 million gallons accounted for 66.2% of total frozen dessert 

production. In 1968, {ce. .milk at a production of 2 •. 56 million gallons was 

up four percent over the 1967 production and accounted for 2L7% of the 

total frozen dessert production. Mellorine.-·type frozen desserts which 

are currently legal in thirteen states· accounted· for /f •. 3% of the total 

frozen dessert production (2,16). In 1968, their total production was 

0. 51 million gallons, a decrease of s.ix percent from 1967 (26). 

Large amounts of milk solids are used annually in ice cream and ice 

milk formulations with milk fat being the most expensive dairy ingredient. 

The need by processors for a m.cire economical and dependable source of milk 

fat, especially during recurring periods of shortages,· becomes more acute 

as frozen dessert production increases. 

The total raw milk production in theU. S. in 1968 was about 117,3 

billion pounds, of which 10. 9_ billion pounds were used in the manufacture 

of ice cream and related products. In addition, approximately 2.0 · 

billion pounds of milk in th.e form of other manufactured dairy products 
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· · 'lera Used, > ~ gave ~to~al O; 1::9 hi~lion pouµd~ milk Used in the . ·•···••·· ..••... ·•··•·· .. 

producti.oD. of frozen dairy products i~ :1968 (26). " · .. ... · ' 

Sources of milk fat for manufacture of frozen desserts are fresh . 

cream, whble mi.lk~ b.utter~ frozen· cream, and milk fat mix {MFM) products.· 
.· :·. . . ." . ·. . . . 

MFM products are defined· (6) as blends of 111ilk fat with sucrose· alon~. · 

or a b1end of sucrose,· and milk. solids.· Large amounts of imported· MFM 

J?roducts recently were -Used.because· of their availability and cost· 
,.~. . 

adyant_age:. · 

This_ greater demand. for milk fat b:Y the frozen desserts· industry · 

paJ;-tly accounted .. for the re.Cent increased· usage of iinported._!:1FM products. 
. .. i,. . 

In 1966,. 106 million pounds were:·imported· into the:· United· States· pr:t...: -~·-· .·· 
. . . . - . ·~· 

.lllal:'ily for use in frozen· desserts.·· :J?rior· to the' Presidential Proclamation ; 
. ' ' 

of July 1967 ~ M..,'1<11 products: were non.,-quota items with no. lim.:i;.tations · · .·. 

on their sucrose content. TliiS Procl~ati.o~ limited MFMproduct~· to· a 
~-: · .. 

total of 2.58 milli.on· pounds :tn 196'7' a reduct:f~n of 97.5% £tom the'.· .. · 
. ' 

106. JUi.llion pounds imported· .:tn 19.6~ •. Thi:$· lfmitai:~ori on iJIJports created: 

a market. for surplus ·milk fat .:produced· in the U. $. Currently~ fresh· 

cream is the pri.nci:pal source of 111ilk. fat for frozen desserts.· Other 

sourca8 of milk fat can ne· tised ~s effectively qy ice· c:r'eam proce5sors 

if. they were readi.ly ava:ilable at an economical cost~ 

As del1lonstrated by· :foreign processors, 'MFM products can be: e:cono.m...;... 
:~ 

ically produced a.nd shipped l~ng distances. · If good qualityM'FM products 

Wefe liJ.anu.t'actured domestically~ frozen dessert processors might. use·'·. 

th.em· as a· 'supplemental sou~ce of milk. fat during periods of shott:age/ 
. ... ·~ 

In~ormati.on sho~i..ng advantages such as price and qualit:y·relationsfii.ps 
• ' . . . . ~ .' . .• ' . . I ·. 

could encourage continued' use. of domestically-produced· MFM products~·: 

·. '• .. :·' .. ':"·./ .. .. ·.: 
,·· .. -· .. , 

.. :· . .. ·. 
•. ··~ .. 

";· ";._.: ... ; 
' '. ·' -~ ... : ' 

-:. ;, ·'. ,··· 

.~· .. ' ... ',. 

._·:;" .. 
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Because of the significance and impact of imported MFM products 

on the dairy industry, this study was undertaken to obtain more informa-

tion on the use of MFM products in selected frozen desserts. 

The specific objectives of this study were: a) to determine the 

effects of MFM products on quality, relative consumer preference and cost 

in the manufacture of ice cream and ice milk products containing different 

levels of fat; and b) to ascertain recommendations needed for continued 

use of MFM products in ice cream and ice milk products. 



. REVIEW OF LITERATURE 

Butterfat mix products originally were blends of milk fat and 

. sucrose (34). However, these products now include blends of milk fat 

with sucrose and milk solids-not-fat (6,40), and in this study are 

referred to as milk fat mix (MFM) products. 

The use of MFM or similar products in ice cream is not new. Frozen·· 

cream with added sucrose was used in t'l}e 1930's (25,31). MFM products 

have been available in this country on a limited scale for more than 

15 years. 

Milk production in the United States dropped 3.5 billion pounds to 

a total of 120 billion pounds in 1966 (10, Z9). As a result:, shortages· 

of milk fat developed; prices advanced for milk and milk prqducts, large 

amounts of MFM products i..rere imported from Europe during 1965-67. The 

use of imported MFM had a great impact on·thefrozendesserts. industry, 

due mainly to their cost"a.dvantage. A renewed interest in MFM products 

developed during 1965-67 even thou15h they were not new as ingredient 

sources of fat in frozen dessert formulations. 

Dairy imports have been limited since 1953 by authority of Section 

22 of the Agricultural Adjustment Act of 1933 (22,29). Quotas were 

established, however, only on specifically defined dairy products such 

as Cheddar cheese and butter •. Limitations were not established on other 

imported. dairy products. To gl1t around the 1953U. S. import quota, 

milk fat was imported as butteroil, frozen c.ream, and as milk fat and 

sugar mix products. 

In 1966, the. U. S •. Tariff Commission placed a quota of 1. 2 million 

pounds peI' year on butteroiL Following the quotas restricting the flow 

4 



or importation of butteroil, MFM products immediately began to appear •.. 

Controls were established next under pr~visions of Sectionl4.6 (A) of 

the Customs Regulations, which states, ''where there is a possibility of 

products being imported, to be sold at less than fair market value, 

within the meaning of the Anti-'Dumping Act of 1921 amended, the Depart..,. 

ment of Treasury, Bureau of Customs, tvill act on complaints received, to 

ensure that either such products do not enter, or that the price is 

raised sufficiently so that the domestic structure is not undennined (IO)." 

The importation of MFMproducts were made available whert, under 

provisions of the Customs Act, importation was permitted for a product 

having 44 percent milk fat or less and permitting a sucrose content 

betWeen 50 and 60 percent (15). MFM products not only allowed circum ..... 

vention of the quotas on butter and butteri:>il, but (because of the rapid 

growth and usage.of this product} it also circumvented· theU. S. Sugar 

Act. a1i.d its quotas. 

In July of 1966? the U. S. Secretary of Agriculture limited the · 

importati.on of milk fat and sucrose 1nixtures to a maxi1l1um of 25 percent 

on the sucrose content, so that theJJ. S. sugar quotas would ~ot be 

violated. The importers again circumvented these regulations by altering 

the composition of the MFM products by reducing the sucrose percentage 

and adding nonfat dry milk- (t.TDMl (6 ~ 22). 

In order to q1rb the upsurge of i:mports, the .Presi.dent Of the United' 

States,· by: Proclamati.on of July It 1967? placed quotas on a riumbei:' of. 

dairy products for.the fi.rst·ti:me. Under this Proclamation, daHy 

imports were reduced froll1 ~.3 b.illion to about one· billi.on pounds milk 

This reduction brought· imports to less than 1% of domes tic 
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milk production, which was about 120 billion pounds annually (1). 

ImportedMFM products were restricted from 106 million pounds to 

2.58 'million pounds annually. This is approximately the 1961-65 average 

·before the 1966 surge of imports began (1,17). 

The composition of imported MFM's have varied with provisions of 

the U. S. Customs Act. Before any provisions were made, these MFM 

products had a composition of 44.0% milkfat and approximately 56.0% 

sucrose. Prior to 1966, provisions of the Customs Act permitted importa-

tion of M:E'M products containing 44.0% milkfat or less with no limit on 

sugar content imposed. The new blends comdsted of 44.0% milkfat, 

24.0% or less sucrose and 31.0 - 33.0% NDM or 44 .. 1.0% milkfat, 20.0 - 24.0% 

sucrose and 21.0 - 26.0% NDM. These MFM products contained approximately 

1.0% moisture if made from butteroil and 10.0% moisture if made from 

butter (Table 1). 

The MFM products are packaged in even weight 50/60 pound portions 

in polyethelene bags, placed ina cardboard box and stored at 0°F or 

below for shipment. Manufacture of 1"iFM products is not complicated. 

Equipment needed is generally found in most dairy plants. 

Ice cream mauufi:!.cturers purchased these imports for several reasons 

(34): a) There was a decrease in government stocks of milk products in 

1966, along with a shortage of milk fat in some fonns because of the 

continued reduction in cow numbers on the farm, however government stocks 

increased greatly in 1967 due primarily to the increased usage of MFM 

products; b) a surplus of milk and milk products existed, especially 

in Europe arid the coJI1.mon market countries; c) the United States faces 

more trade restrictions and price regulations on imported products; 



Table 1. 

Composition of Imported Milk Fat Mix Productsa 

Type Product 

Fat and Sucrose Fat, Sucrose and MSNF 
Ingredient Butteroil Butter Butteroil Butter 

(%) "".I 

Milk Fat 43 ... 44 43 ... 44 43-44 43 ... 44 

Sucrose 56-57 46 ... 47 23 ... 24 20 ... 24 

ND Mb 31 ... 33 21 ... 26 

Moisture 1.0 max. 10 1. 0 max. 10 

aice Cream World 
b . 
Non~at Dry Milk 
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~ -.,·. - -.. 8 ,,· .. _, .. ·. 

- ' . - ' ..... :::· .: _.~_ .: .. :-·.::,.._ " - -. - :'' ·, ... ·... ·-: ... ' . : .. ''.-,-·. :. -
' . - . . 

d) a cost_ savings c~uld. be.· re~iizad on i~ported · MFM p;~d~cts ~· with, 

:: ,· 
·.-.; -

possible savings of up to 20% on full ingredient costs; ~} -MFM products 

.·could be. easily utili.zed' in the' mariufacturirig process;' f) a processor.• 

. '• _ ... 

was able to. contract his entire season'·s requirements; and g) these MFM 

products could be stored for long periods of time. 
. '· 

. Availability of milkfat is continually changing •. Milkf at has become 

more readily available and in larger quantities to the ice cream manu-

facturer. This_is because of a declining butter· market~ the· increased. 

use of imitations and'therising sales and consumption of low fat dairy 

products (28). .·.·. · ·· ·. .· · ·. ·.· .· . , . .· •. ..· .. 

Ice cream proceisors J¢eal'iza that, 'in the :future,·.· they will face 

rising ingredient co,sts. The e.1tpanding ice cream and ice milk industry· 

has made. i.t necessary ):o store excess milkfat for use in' times of 

shortage.' ~nd du:ring periods· when the' price is unfavorable {28) • Milkf at 

can be stored a.shutter, outteroil, frozen ,cream, plastic cream, froze:Q - ,., . ' . 

MFM products, and c~rtden~ed~niilk ('28)§ In'. the late 1940~s, Bell of 
: : : - . . . . - - . 

the United· States Department o.f _Agricuiture advocated· storage_ of milk ... · 
. . 

produ~ts for extendeq· periods of time, to provide .processors 'With. readily 

availab.le supplies cif milkfat ~uring periods of shortage and ~ghet' 

prices· (12,13,14). '.· ... ' .. ,· ·. ' .. ·· ' '·. ' ' . . ' '· ... ·· 

During the past decada (24) per· c~pitaconsmnpt:ton of milk. fat in 

bavez:ages. dropped three· percenb However·, total milk fat consµmptton 

<!e~reased· 23. percent,. and MS.NF conSuinption increased" 20: percent. · The. 
- .• . 

use:.()~ -nrl~lk ~at in. tcec cream and i'ce milk corit:i:nues.· to :increase~-- . 

wru;1_~, tnia' over;..a11 conStmiptton of all types' of fat continuea· t~. ,· ' ·. 
' ... ·. . ., .. ' . .. . . 

fn_crease.~ .Fne: consumption of 1}J:tlk fat continues· to decline· for thes:e' · . · 

.. ;·' 
. ": 

;.-.. :· ·,··:·· ..... ·.· 

'" :'..:/ .. -·· . ·~-:. . 

.•• >:,'. > < :. 

,,. __ . .' ·' ::. 

-- ··: 

,_., 
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reasons: a} cheaper sources.of vegetable fats are 

of some influential people that milkfat is high.in cholesterol content 
. . . 

and is composed of saturated fatty acids,·. both of which allegedly 

effects the health of the consumer; and c) effective advertising by 

competitors. In the future, competition will have to be based on novelty 

and innovation, rather than the price, if milk fat is to maintain its 

market. New uses are needed for milk fat. Modification and new technology 

can be applied to milk fat to develop new products (24). In this way 

the fabrication of new specialty products with specific properties can 

be made to meet a var:iety·of consumer demands. 

One way milkf at can be prepared for use in ice cream and ice milk 

is to convert it to butteroil. Products similar to butteroil have been 

prepared for centuries in 'Egypt, India, and countries cf the Middle East. 

These products are respectively called Samn, Ghee, and Maslee. Butter-

oil was first made by a process know"'Il- as "boiling-off" (18). The origin 

of this process is not known. Later, centrifugal methods were used in 

the production of butteroil (37). 

In the U. S., butteroil is processed directly from cream (37). 

Special separators are used that will yield butteroil of 90-95 percen.t 

fat. The butteroil is reseparated, heated under vacuum, steam-distilled 

and cooled in a vacuum chamber. This procedure is limited in use because 

of its complexity and the need for expensive equipment. The most 

economi.cal and efficient method of preparing butteroil is by de-:-emulsi-

fication of cream (37). The equipment needed in this proce$s is a vat 

equipped with, an agitator and a cream separator. ·Incoming milk is 

agitated, heated and then run through a cream separator. The cream 



portion is developed by surface-active 

the cream. The developing oil layer is then separated from the serum 

by siphoning, draining o.r,.P.~cantation. High fat creams are recommended 

because they require less agent for cie~emulsification and yield less 

. serum. To insure that the de..;.emulsification process is complete, increase 

the temperature and/or prolong the holding time of the cream-agent 

mixture. 

Anhydrous or dry milk fat is another source of fat which can be 

used in ice cream and ice milk products. This dry milk fat is made only 

from high quality fresh sweet cream. The cream is heated to 170°-190°F, 

separated to contain 80% fat,· run through a homogenizer into a continuous 

type settling tank. A product containing approximately98% fat and 2% 

moisture is secured. By centrifuging, a dehydrated milk fat is obtained 

(32). 

Increased use 9f concentrated milk fat products in frozen desserts 

appears favorable. Arbuckle (9) et al. used a special heat-treated milk 

fat (HTMF) that was developed by USDA. This fat provided satisfactory 

flavor characteristics (9), which can be used in the production of ice 

cream and ice milk. Products were prepared using HTI1F heated to five 

different temperatures: a) 230°F; b) 248°F; c) 266°F; d) 284°F; and 

e) 302°F. These HTI1Fproducts were used at the rate of 2 1/2 to 3 percent 

of the weight of the mix in providing a portion of the fat for the ice 

milk mix. During a six week storage period, flavor deterioration was 

less for products made from HTMF than for the control mix. This was 

beca.yse the higher heat treatn1ent of the milk fat prolonged the keeping 

qualities of the ice cream products by controlling oxidation, 



assuring a better shelf life. The ice cream made from a mix using 

milk fat processed at 266°F, had the most desirable flavor character.-

·istics. The HTMF ingredients had no effect on body and.texture of the 

ice cream. The results indicated that HTMF imparted a desirable flavor 

that was acceptable to the consumer (9). The HTMF products also had 

desirable storage properties and other characteristics that made them 

desirable·as ingredients for ice cream and ice milk processing. 

In further research, Arbuckle {6), has shown that MFM products vary 

in quality and that these quality aspects are closely related to 1:1he 

' characteristics of ice cream made from these MFM products.· It wasi · 

observed that MFM products produced mo.re desirable ice crea.lll when used in 

combination with cream. MFM products im;.:>arted more .desirable chatac- · 

teristics to mixes and to the.finished ice cream products when they 

contained sucrose (6). More desirable results were obtained when cream 

was used to supply 50 percent of the- fat in .combiilatiOn with the MFM 

product. A combination of MFM and cream compared favorably to ice cream 

made from fresh cream. Therefore, to be-used in ice cream manufacturing, 

MFM products must be of good quality. 

Arbuckle and Bell (8) studied the effects of fat ~ources on the 

properties of ice cream. Concentrated sweetened cream compared favorably 

with fresh cream in producing desirable flavor, body and texture char• 

acteristics in the finished ice cream. Also, ice cream made with 

concentrat1ed sweetened cream was superior to ice cream made with frozen 

cream or butter. Results also showed that concentrated.sweetened cream 

had better storage properties than frozen cream or butter. 
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Based on the results of earlier work. on concentrated milk fat and 

on the recent use of MFM products, continued use of these products in the 

frozen desserts industry appears favorable. Processors have found that 

MFM products can satisfactorily meet seasonal requirements as sources 

of fat for frozen desserts. 
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. · . ·PROCEDURES. 

Determination. of Fat 
:. ' 

.· . .. . 

. . . ' 

The .amount of fat in ice cream and ice milk was determined· by the : . 

Banco procedure (3,5), a modification of the A~O.A.C. Babcock Method· 

· {20, 30). A 9-gram sample was weighed directly into a 9-gtam paley, 

20% ice cream test bottle and 10 ml of hot water were added· •. The· mixture ·· 
. . . . ·. 

was heated to 90°C in a water bath, 2 ml of .5 n~:rmal NaOH were added·, 

and the contents were mi.Xed utltil no lumps remained' •.. Then four 5.,.m1 

portions .of Banco Reagent .B were added. The contents were ~ixed thoroughly 

with rotCiry motioil. and held iri a botlirlg water bath for 15 to 20 111inutes ·• 
. ~ .· - : . - ... . -. . . . . . ..... . . 

The fat coluillll wasbrough.t into the graduated portion o,f the test bottle 
. . · .... ' ' : 
. ' 

by adding 50% · methanol~ater soluticni. Th_e bottles· were· centrifuged . 

for 5 minutes·, placed in a temp~ingb~th at 60°Cfor 4 minu.tes and a 
. . .. ~. . . 

drop of reading oil was aliow~<i to tun down the iris.ide -of the· neck of . 

the bottle to the top of the fat colUmn. The percentage of fat was 

measured with dividers.· When·MFM orhi.gh..;..fat cream productswere tested, 
. .' . ,. . . 

4.5 g of sample.were '.weighed into a 9 .... gram 50% p-aley bottle, '10 1111 of. 
. ~ . 

.. :: ..•.. 

hot water. were added, and.theprocedure for, testing ice cream was followed~ 

except·that the readitl$ of percentage fat was multiplied by: two~ 

Determination of Moisture 

T·otaf solids were determined by the Mojonnief ·Method (20), and the . 

· percen~age ·moist\l~e was calculated by. sl.1btracting percent total solids· 

froml00%' (%moisture="' 100%..,:. % T.S.I. 

;>-: .· 
·'.:,, . 

/·. 
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· ... ··· . 
•' .: 
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Determination of Copper 

The copper content of the cream and MFM products was determined · 

by atomic absorption (23). A 15 g sample was charred in a platinum dish 

and ashed in a muffle oven at 550°C for 5-10 hours. After ashing, the 

residues were dissolved in 1:1 HCl, evaporated to dryness on electric 

hot plate, and diluted to standard volume with 0.5 normal HCl. Measure-

ments were made with a Perkin-Elmer model 303 atomic absorption spectra-

photometer at 325 mu. 

Determination of Iron 

The iron content of the cream and the MFM products was determined 

by a modification of the A.O.A.C. procedure (30). A 15 g sample was 

weighed into a platinum dish, charred by heating on a hot plate, and 

heated 5-10 hours in a muffle oven at 550°C to produce a white ash. 

The ash was dissolved in-1:1 HCl; transferred to a 125 ml separatory 

funnel; and 5 ml of concentrated HCl, lml of 2% potassium persulfate, 

and 10 ml of 20% potassium thiocyanate were added. The color was allowed 

to develop and was extracted with isobutyl alcohol. Optical density 

was measured with a Bausch and Lomb spectrophotometer at a wavelength . 
of 495 mu, and the concentration of iron was then determfned from a 

previously established standard curve. 

Peroxide Values 

The peroxide value of the fat of MFM products was determined by a 

modification of the procedures recommended by Holloway (21). A 2-3 g 

sample was weighed into a paley bottle, 25 ml of de-emulsification reagent 
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·.·,. ·· ..... ·,,_:_· ·. : . ·. · .. , .. · > 

· ..... 
' 
'·.: ·.' 

. '. ~ .... 

: . ·;·.·: 
. . . . ... . ~ . : · ... 

.. · ... ·.•.·.·.·.• .. · .•. :··· .. · ... ·.···· ····.·.· ····.. . . . ·. .: .. : .. ·.··· ... 

·· .. ·were .~dded, and. the mixture s·ur;ed until ~verily dispersed. The sample··. 

-.. :.··· 

was placed in a boiling waterbath until the f;at separated~ then centri- .· 

fuged fc>r five :ininutes~ Hot distilled wate~·was added to bring the fat . . . . . 

column up in the neck of the bottle. The sample w~s centrifuged· agaili . 

for one minute~ and tempered for five minutes in a .50° water bath. The 

fat sample {0.5 ml) was removed and placed in a 25 ml volumetric fl~sk 
(duplicate sample and blank). Chlorc>fotin~methanol (70:30. :.V/v) solvent. . . 

(9.4 ml) was added and the• flas~ was inverted slowly for fat disper~io~. 
. ·. .-·· . . 

.~ . ·, 

One drop each of ferrous chloride and animonium thiocyanate solution was 

• then added, the sample was sl:owly inverted 2-3 ti.-<nes and allowed to stand 

five minutes in subdued iight for color dev~lopment. Optical density was 

determined at a wavelength of 505. mu. · From a predetermined standard · .. · • 
. '',:. ·. .. . ', . . . · ... 

. curve,· the concentrations ()f the sample and b·l~nks were calc.ulated in 
. . 

.·•· 

terms of net. ug of lron •. p~r 10 1nl •.. The pero~ide yallle (P•. V.), expressed.· 

as m. equivalent of _oxyg~n .per:kg of 'f~t, was c.alculated~ · 

. . net' ug·. iron/10 .ttil. · .. · .. 
. P~ ··v. = .. 

weight df ·fat in grams x 55.85 
.I' 

.Determination of Profetn 

Protein determinations we.re made by a slight modification of the 

officialA.O~A.C. method (30). 
;:·.;· .. To a 100ml Kjeldahl digestion-

. . ~-~ 

distillation flask, 0.15 g of sample, 4.0 ml of concentrated sulfuric , 

acid anc:l<:~ Hengar granule ,w~;re .added •. ·· This mixture was digested by 

boiling for''four hou~s, cooled to 20°C, and 20 ml of distilled H20 were· 

added~ Aft~~ mixi~g and cooling to 20°C, 20.ml of conce:r:i.trated NaOH 
.·.'· 

··: . ·~':.~ . : 

.: .. :·· 

· ... ·.··· 

were added,. and the. mixture wa~ distilled for 10 minutes into a 150 ml .· ' 

'., · .. ···./.:.·· ··"'. , .. 
.·.'1,.•·. .,,. .. _ .... ·.· 

. .r.· . ' " , .. ·······' • .. · 

;· .. 
. . , · .. ··\ 

':·<':.:. . ,' ~.:' ..... . . · .. · _:._: 

·· .. ;·_. 
.··, ;, 
-· ..... . · .. ;.-· ........ , ·:·,: .. :·· 

: .·>· ~ .... -: ·.' . : 
;; .... . .... , ,· 
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beaker containing 20 ml of 2.Q%. aoric Acid and four drops of indicator .• 

·.·.Titration was to the fi~st shade. of purpl~ with. 0.02 N hydrochloric 
.... ~· 

acid. The percent nitrogenwas first' deterinined·and from this result 

the percent protein was calculated~ · 

.. . The percent nitrogen and prote.in were calculated b)7 the following 

formulas: 

P t ·N·t· · ml x N x 0.014 ·x ·lOO ercen · i rogen ·~ · g .· ... 

where: 

tnl.= milliliters of standard HCl 
.. . . N = norniality, of HCl . · · ·.·· ·.. · ... ·. · .. 
o~cn4 = milliequivalent weight of nitrogen 

g = grams of: sample used .. 
Percent Protein :::: (o nitrogen· x 6 .38 (nitroge..n f act6r for milk. 

protein) 
: .. _ .. _·: 

Experunental. MFM · · 
... ~· ·. 

- . .. 

The commercial hutteroi.l.was .. heated to 120-130°F and 25% sugar was. 
. - . . .. . 

added. This mixture w~s pasteuriz.ed at-:l60°-F for 10 minutes and then 

homogenized and cooled to 130°F. Eighty p.p.m. of antioxidant and 0.05% 

sorbic acid were.added to retard oxidation and mold growth, respectively 
.<. 

(4,11,19;39). The MFM products (~perimental and impo.rted} wex:e stored 
. ' . . . . 

at 50°F ~nd were tempered to 80 to 90°F'b¢fore incorporating them into 
. . 

. . 

the formulas of the.ice cream and ice milk mixes (Tables 2,3). 

Mamtf;:icture ·of Mixes· 
. ·,. : . ...... . .:· :· ,_. ....... :·' .·· . .-· .. -.... , .· . . ·, :· 

Fresh·cream, the experimental·~, andthe three different imported 

. ·Mf:M products .. "1ere _used in the manufactur~ of the ice cream and dee milk 

'•,· . 

... · . .. . . 
'·' ::·:·.:-:. 

>· ... . ·,,· 
• ' • ~ . : r• .· . ". 

~· . . -

·,'· . . ; .. _,. 

'' . . . ;.' 

,·· .. 
:,._.-· 

. : .. · .... :. 
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,-,· 

";,· ... ·. 
,_..()' 
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batches o.f ice milk wetemade. All of the mixes were calculated in 9Q.,.: 

lb batches, except mi:xes made With Ernex· and. Lorex. These mixes· were 

made in 50-lb batches, since a limited a.mount of these MFM products 

was available.· The ingredients of each ice cream and ice in.ilk batch 

were mixed in a steam-jacketed vat at 120-130°F, pasteurized at 155°F 

for 30 minutes, and homogenized at 2500 psi (1st stage) and 500 psi 

(2nd stage), cooled to 70°F, and put in storage for 24 hours at 40°F • 

. After this period of storage (to age mix), yanilla flavoring was added 

at a rate -of 3 1/2 oz. 11er five gallon mix. 

The ice cream <3,nd ice mllkmixes were made according to the formulas 

in Tables 2 and 3. The ice cream mixes contained 10.0%, 12.0%, and· 

14.0% mi1kfat (Table 2) and the i.ce milk products contained. 2.0%, 4.0%, 

and 6.0% milk.fat (Table 3) ~ The nonfat constituents (milk solids not 

fat, sucrose and stabillzer).in the ice cream and ice milk mixes were 

held constant at the various levels of fat. Only the water level varied 

with each formulation. The. ice cream and ice milk products made with 

cream as the source of fat were designated as controls and were compared 

with the products made. from experimental MFM (butteroil) and from the 

imported MFM products.·· 

Freezing and Handling of Mixes 

All mixes were frozen in an Emery Thompson Batch Freezer (2 1/2 

gallon capacity) to an overrum of 90 percent. The percent overrun was 

calculated by the formula of Sommer (35) as follows:· 

%0 
wt. 'of mix - wt. of· same volume of fr-ozen ·dessert overruri = ---------------~-'--------­wt. of same volume of frozen dessert 



Table 2. 

Formulas for Ice Cream Containing Different Levels of Fat 

Constituents Percentage of Mix 

(%) 

Fat 10.0. 12.0 14.0 

Nohf at Dry Milka 11.5. 11.5 11.5 

Sucrose a 15.0 15.0 15.0 

Stabilizer-Emulsifiera 0.3 0.3 0.3 

Total Solids 36.8 38.8 40.8 

~M, sugar and stabilizer-emulsifier were constant in all ice cream products. Vanilla flavor-
ing was added at the rate of 3 oz per five gal of mix. 

1--' . 00 



., ·.: 

.. :·· 

.·, .. '. > .··. 

.. . . . ~·, 

':: -.··-. 

·:·_,_ 

Table 3. 

Formulas for icE:? Milk Containing Different Levels of Fat · 

Constituents. 
;. ·; . 

Fat 

· Nonfat Dry Milka 
a Sucrose 

Stabili.zet-Emulsifiera 

Total Solids 

Percentage of Mix 

{%) 

2.0 4.0 

12.0 12.0 

15.0 15.0 

0.5 0.5 
. -.- -- .. 
29.5 31.5 

6.0 

12.0 

15.0 

0.5 

33.5. 

~M, sugar and stabilizer-emulsifier were constant in all ice milk products. Vanilla flavoring· 
was added at the rate of 3 oz· per five gal mix. 

'. 
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After freezing, the products were drawn from the freezer at 22°F, and 

packaged in half-gallon containers and stored at -10°F until needed for 

evaluation. 

Quality Rating Evaluations 

The quality .of ice cream and ice milk is judged by rating its flavor, 

body and texture, melting quality, package, color and keeping quality 

characteristics. Two experienced judges rated the products for flavor, 

body, texture, color and melting quality by the procedure of Nelson and 

Trout (27). 

The scorecard suggested by Nelson and Trout was revised (Fig. 1) 

and used to measure the degree of perfection or quality of a given ice 

cream or ice milk sample. This scorecard lists the factors contributing 

to the quality of a product with a numerical value assigned to each 

factor. These factors add up to a sum of 100 and are arranged on the 

scorecard in the order of their importance with the sum of the numerical 

ratings or evaluations acting as a standard for which the quality of the 

product is measured. 

The numerical range for flavor score on the ice cream scorecard is 

from 31 to 40 (Fig. 1). A product that scores 40 is considered ideal 

and is not criticized. The body and texture score ranges from 25 to 30 

and a product that scores 30 is considered ide~l (Fig. 1). 

The Nelson and Trout procedure (27) permits ·the rating of products 

also for melting quality. Four to five points are allowed for this prop-:-

erty with a score of 5 considered ideal and is not criticized. In this 

study, the factors of color, package and bacteria (Fig. 1) were not 

I 
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Numerical 
Ratings Criticisms l · Sample No~ [ 

--Y:--i_i_3_i_4_'~5~i -6-l-.~71~8-l-9~1 -10--i 

Flavor 
40 

Judges 
Score t t 1 I I -l I I 

No 
Criticism 

40 

Cooked 
Lacks Flavoring 
Too High Flavor 
Unnatural Flavor 

I ! 

! -l 
High· Acid i· 1 
Lacks Fine Flavori ! I 

Normal 
Range 
31-40 

No 
Criticism 

40 Gummy I I I I I 
Sandy I --+--+-;--+---r---+-·.._! __,_,..,.!_-+ 

Normal Soggy i . I i I I 
~-~---~~. 

Range 25-30 Weak I I I f I 

~~!~i~; 5 ~~~;:s ·r· I I I · I I 
No Criticism l ! l 

5 I I I 
Normal Range · l 1

1 
I• 

4-5 I I I 
' 

Colora Allowed s ! s! sl ~ sl sl 5j 5! 5 1! 5 
5 Perfect ! t [ I. I ! I I 

Packagea Allowed ! 1 I ( . ; ! 1 l 
5 Perfect 51 5j 51 ~ 51 51 5j 51 51 5 

Total 
Grades 

aThis item was not considered in this study; allowed perfect in scoring to 
··maintain. uniformity in numerical ratings. 

Fig. 1. Revised scorecard for ice cream and ice milk products. 
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being·. considered, so were allowed. a perf~ct score .. with ·.no :criticism.< 

Melti_ng quality ·was .de.termiried· by placing· a sample into a petri 

dish at room temperature (50° to 68°F) and ooset'Ving ·its response to · 

melting. This is usually done while the other qualities are being 

examined.· 
·, 

All the products were.tempered from 5° to 10°F and were rated· 

individually without consultation l3.mong. th.e judges.· 

Preference Testing Procedure 

·:~. . .. . - . ~ .. ·.~: ~ .... :.:.: ... 

... : . - .··. :_ ·~, 

In testing ice cream and ice 111ilk samples for fl.aver, there are some· 

samples whose differences . are· obvious arid·. other samples· whose differences 
:_ - -... - : . 

' '· 

are not as readily determined·. In order to compensate for this diffi-

culty, the "Triangt1lar Taste Test"{33).or odd sample method was found 

to be most satisfactory in coD!paz:ing samples which are almost alike. 

Ba£;ed. on their ability to disting\l:tsh betweell·. products consistently, 20 

voluntary consumer panelists l\Tere selected from the secretarial, graduate 

and. teaching staffs in the Department of· ·Dairy Science.· Ten _persons from 

this group were used in each triangular taste test. In the Triangular 
. .- . 

. . .· . \ . . . . .·. : . " 
Taste Test,- the consumer preference panelist (taster) is served three 

samples identified only by letters or nu~bers and is told that two of 

the$amples are identical and the other different. Initially the.taster 

.. •c.•-. is asked to answer two questions: "Can you detect a d.iffe'J;'ence in the. · 

·... ~ ... 
samples?" and "WhiC::h two samples are alike?" He. is given a . consumer· 

. . 
pl:'efere~ce testin,g·foi.~ (Fig. 2) upon which he marks which samples· he 

, prefers. A space is also provided on this form for him to describe the' 

' difference betiveen· the sampies if he can. Each panelist is ·ins true ted . to ..... 

'.:": . ...... -·· ~ .. -_ 

.; :,·,· 

," - .... 
··:,:: ~·. ..'.·: 

- .' : . . :· ) -"".'· .. ~ .~_:. -..... · .. ' 
'··,,_ .. _ 
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TRIANGULAR TASTE TEST Name·· 

Date 

l;>l;'oduct 

Two samples are alike; one is different. Identify the one or two 
sample(s) that you like best by placing a check in the appropriate 
square under the sample number. 

SamEleNo. 1 2 3 

SamEle(s) Pref erred 

Comments: 

Fig. 2. Preference Testing Form 
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rinse his mouth with water after tasting each product. 

A coding system is devised in which the samples· are provided in six 

possible orders, as follows:· AAB, B.AA, ABA, :SBA, BAB, ABB. This test 

lends itself to statistical analysis in two ways. First, it can be used 

by an expert· paneL to determine if a difference exists, and secondly, it 

can be used by a large number of pe.ople to determine _consumer accept-

ability of either or both samples. 

Cost Analysis Procedure 

Using the formulas in Tables 2 and 3, ingredient costs for ice cream 

and ice milk mixes· were C:alculatedper 100 pounds mix and per one-half 

gallon of finished product with 90% overrun. The percent savings or 

loss was also calculated using the control as the base cost. 

A procedure similar to Arbuckle 's method (7) was used. The cost per 

pound of each basic ingredient in the mix was determined and the price 

per pound was multiplied by the amount of ingredients used. The sum-

mation of the total costs of all the ingredients in 100 pounds was the 

total ingredient costs of the mix. From the total cost, the cost of 

prodJ1cing one-half gallon of ice cream or ice milk was calculated at a 

90% overrun (7) · and 21.1 gallons of ice cream can be made from 100 

pounds of mix. 

The percentage of savings was calculated by subtracting the difference 

between the prices· of a one-half gallon of control and experimental milk 

fat mix product and then dividing by the ingredient cost of the control 

(made with crea:in)~ 
c ..,, 

% Savings or Loss = .i:s x ioo· c 



25 

where C is the ingredient.cost of one-half gallon of controlmade from 

cream and E is the ingredient cost of one-half gallon of experimental 

milk fat mix. 

The scope of this study did not consider the influence of processing 

and distribution costs on price of one-half gallon of ice cream. 
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RESULTS AND DISCUSSION 

The cream, experimental (butteroil) MFM, and the importedMFM 

products, Lorex, Ernex· and Isex, were checked' for flavor before any 
I:. 

analytical tests were run on their composition. Both batch A and B cream 

were found to be slightly cooked in flavor. The comment on the flavor 

of the experimental (butteroil) MFM was good •. ·. The imported products, 

Lorex and Ernex, were slightly oxidized in flavor. · The imported MFM, 

Is ex; had the most undesirable flavot of any of the. products.· Both . 

oxidi.zed and stale flavors were identified~ 

The fat content ·;jf the· cre:ain and MFM products varied .from 43.5% to 

84.6% (Table 4). The -ezji:erimen:tal MFM containi:d the highest fat level 

of 84.6% .• 

The fat levels o;f the Isex and. Erne:ic impor.~ed MFM products were 

within the range of 44.0.% or less as ·~as esta~_iishEid by provisions of 

the Customs Act (6). Their fat levels were 44.0% and 43~5%, respectively~ · 

TheMFM, Lorex, cont"!-_ined 50%;.fat, which indicated that it wai;i imported 

before provisions of the Customs Act were establiShed. The.percentage of 

fat in batch A cream was 63 .. 4% and in batch B cream, 54~9%. 

The protein content of the cream and MFM products was calculated as. 

percent nitrogenx 6.38as outlined in the ninth edition of A.O~A.C. 

manual (30). The· protein contents of the cream and MFM products varied·. 

wide.ly from 1.1% in cream A to L3% in cream B to 0.3% for the. Lorex· and 

Etnex· :t1F.t-1 products~· The··imported.MFM, !sex·, liad tiie highest· protein 

content of 11. 8%·. Th.i:S high. content of protein was attributed· to 

26. 
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Table 4. 

Flavor and Composition of Cream and Milk Fat Mix Products 

Product 

Cream A (Control) 

Cream B (Control) 
. b Butteroil - MFM 

!sex - MFMc 

Ernex - MFMc 

Lor ex - MFMc 

Flavor 
Comment 

Slightly cooked 

Slightly cooked 

Good 

Oxidized and stale 

Slightly oxidized 

Slightly oxidized 

Fat 

63.4 

54.9 

84.6 

44.0 

43.5 

50.0 

aEstimated from percentage of NDM in the cream 
bExperimental milk fat mix 
cimported milk fat mix 
d6.38 x percent nitrogen 

Protein Sucrose 

1.3 

15.3 

11.Bd 21.0 

0.3d 56.0 

0.3d 50.0 

MSNF Moisture 

3.2 33.4 

4.0 41.1 

0.1 N 
'1 

33.0 2.0 

0.5 

0.1 



additions of nonfat dry milk (l\IDM). 

was too low to calculate. 
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The experimental MFM protein content 

All of the imported N"_FM products contained sugar. The Ernex and 

Lorex products contained approximately 56.0% and 50.0%, respectively. 

These contents were high, which means they entered this country before 

July of 1966, at which time a maximum limit of 25.05% sugar was imposed 

(22). The cream products did not contain any sugar. The experimental MFM 

contained 15.3% sugar and the imported MFM, Isex, contained 21.0% sugar 

(Table 4). 

The non-fat solids content of the cream and MFM products were all 

low, except the Isex, which contained 33.0% MSNF. Isex wa'.3 the only 

product in which MSNF was added as part of its blend. 

The moisture conteht varied· over· a wide 'range from less than 0.1% 

for the Lor ex and experimental MFM to '•L 1% for the cream B products .. 

All other MFM products contained 2.0% or less moisture (Table 4). 

The copper levels of the ct·eam and MFM products were measured with 

a PE-303 (Perkin-Elmer Model 303) by the atomic absorption method and 

expressed as parts per million (ppm). The results varied from a. low 

of 0.02 ppm for the Lorex to a high of 0.40 ppm for the Isexproduct. 

The experimental MFM and the import, Ernex, had copper contents of 0.17 

ppm and 0.19 ppm, respec.tively. The cream product contained 0.21 ppm 

copper. There was not a good relationship between the copper content 

of the ingredients supplying fat and flavor quality of 14% ice cream 

(Table 5). 

The iron content of the ingredients (Table 5) varied considerably 

from a low of 0.33 ppm for theLorexMFM to a high of 1.13 ppm for 



Table 5. 

Relationship Between Peroxide Values, Copper and Iron Content 
of Fat Ingredients, and Flavor of Ice Cream Containing 14 Percent Fat. 

.Fat Ingredient 

Cream A 

Cream B 

Butteroil - MFMa 

b Isex - MFM 

E+-nex - MFMb 

Lorex - MFMb 

aExperimental milkf at mix 
bimported milkfat mix 

c P.V. 

0. 8.6 

0.86 

1.36 

4.88 

2.54 

3.56 

Copper d 

(ppm)e 

0.21 

0.21 

0.17 

0.40 

0.19 

0.02 

cPeroxide Value - m equivalent of oxygen per kg of fat 
dPerkin-Elmer Model 303 - atomic absorption method 
eParts per million 
fA.O.A.C. method(Association of Agricultural Chemists) 

Iron f Flavor comment 

(ppm) e 

0.93· Slightly cooked 

0.93 Slightly cooked 

ff. 73 Good 

0.77 Oxidized and stale 

1.13 Slightly oxidized 

0.33 Slightly oxidized 

r-v· 
\0 
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the Ernex MFM. The experimental MFM and Isex MFM contained 0.73 ppm 

and 0.77 ppm, respectively. The cream product had the next to the 

highest iron content at 0.93 ppm. There was not a good relationship 

between levels of iron in theingredients supplying fat and.flavor 

quality of 14% ice cream. 

The peroxide value (P. V.) of fat in the cream and MFM products was 

determined from duplicate samples of 14% ice cream (Table 5). The 14.0% 

ice cream was selected because it was easier to obtain a representative 

sample of fat from this product. 

The P. V. of the.fat from cream was lowest at 0.86 and the P. V. of 

the fat from the experimental MFM product was next lo~vest at 1. 36. The 

imported MFM products, Ernex, .l.orex and Isex, had peroxide values· of 

2.54, 3.56 and li.88, rt~spe:ctively. 

The cream product had.a low P. V. and a good flavor, but was slightly 

cooked. The experimental MFM_with the next lowest P. v. had a very good 

flavor. The Is ex MFM had the highest P. V. and the poorest flavor. 

The flavor comments were oxidized and stale. 

When an oxidized flavor was observed in MFM products (Table 4), 

this flavor carried over into the ice cream and ice milk products (Table . 

5). The cream products had a slightly cooked flavor that was also 

observed in the 14% ice cream products (Table 5) • The peroxide value of 

fat was a good indi.cator of the quality of ingredients supplying fat in . 

ice cream products. 
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··Quality Rating 

Before a "Quality Rating Test'' can be conducted by experts who score 

the ice cream and ice milk for flavor, body and texture, and melting 

properties, quality needs to be defined. According to Arbuckle (7), the 

"ice cream that is of high quality is one that is made from good mix 

ingredients properly balanced so as to produce a desirable composition, 

along with proper sanitary conditions by quality-minded people." 

Steinitz (36) collaborate$ this definition of quality; however, he goes 

further by stating that 11quality is the. interrelationship and inter;_ 

action of many factors 11 11 with there being "no single cause or reason 

for quality in ice crea'ID.. 11 

Another type of quality i:n dairy products is that whiCh is called 

"eating quality" (36).. ThiS type of quality includes all the sensations 

such as feel, taste_, and smell which the judge., taster or cons.umer 

experiences when the produc.t i:s taken into the mouth. Since the essen-

tials that go to make up the "eating quality" of a dairy product cannot be 

measured by any ordinary chemical or physical means then it $tands to 

reason that sensory evaluation (feel, taste, smell) methods must be used. 

The control ice cream products scored perfect for flavor, body and 

texture, and melting quality in every instance, except at the 10% fat 

level (Table 6). A slightly cooked flavor was observed in this product 

and the body and texture defects were slightly coarse and icy. 

The ice cream product made from butteroil scored almost perfect . 

(Table 7). Its only criticism was that it lacked f:i:eshness at the 10% 

andl2% fat levels. Body and texture were observed to be slightly weak. 
. .' ''. Tlie melt:tng q_uali:ty waa .good ;for the· ice· creams made W.it1'- creaQi and 



Table 6. 

Effect of Levels of Fat on Quality of Ice Cream Made with Cream 

a Fat Content Flavor. Body and Texture Melting Quality 
of Ice Cream Score Observation $core Observation Score Observation 

(%) 

10 40.0 SL b cooked 29.5 Sl.b Coarse/Icy 5.0 Good 
w 
N 

12 40.0 No criticism. 30.0 No criticism 5.0 Good 

14 . 40.0 No criticism ~o.o . No criticism 5.0 Good 
.;!-' 

aFrom fresh cream as the source of fat 
b · Slightly 



a Fat Content 
of Ice Cream Score 

(%) 

10 39.0 

12 39.5 

14 40.0 

aButteroil MFM product 
b Slightly 

Table 7. 

Effect of Levels of Fat on Quality of Ice Cream 
Made with the Butteroil MFM Product 

Flavor Body and Texture 
Observation Score Observation 

Lacks freshness 29.0 s1.'b weak 

Lacks freshness 29.0 Sl.b weak 

No criticism 29.5 Sl.b weak 

Melting Quality 
Score Observation 

5.0 Good w w 

5.0 Good 

5.0 Good 
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and experimental MFM. 

The ice cream made from Ernex scored the highest among the imports 

in flavor (Table 8). Its main criticism was in flavor, which was oxi-

dized. The Isex (Table 9) and Lorex (Table 10) ice cream products both 

scored low on flavor. At every fat level they had an old ingredient 

and oxidized flavor. The body and texture of the Isex and Lorex ice 

cream products was criticized as slightly weak. The main criticisms of 

their melting quality were foamy and watery. 

The control (cream) ice milk product (Table 11) scored a perfect 40 

on flavor at the 2%, !•%, and 6% fat levels with only a slightly cooked 

flavor. The body and texture of the control ice milk products was 

slightly coarse and icy. The melting quality was slightly watery at the 

2%. fat level and foamy at· the 4/i fat level. 

The ice milk products made from butteroil scored slightly higher 

overall in flavor, body and texture than the control ice milk products 

(Table 12). This is due to the butteroil imparting a more pronounced 

flavor at the lower fat levels than does creani. 

Of the imports used in the ice milk products (Tables 13 through 15), 

it was easier to criticize the properties of ice milk at the 6% fat level 

than at the 2% and 4% fat levels. This is because at the higher fat 

percentage levels, imports imparted more flavor due to a higher total 

solids content. 

The main criticisms in flavor for all the imported ice :inilk products, 

except the Lorex product (Jable 14) were that they lacked freshness and 

had an old ingredient flavor. The Lorex and Ernex imports (Tables 14 

and 15) we.re oxidized at the· 6% fat leveL All of the ice milk products 



Fata Content 
of Ice Cream 

(%) 

10 

12 

14 

Table 8. 

Effect of Levels of Fat on Quality of Ice Cream 
Made with the Ernex MFM Product 

Flavor _ Bodyand Texture 
Score Observation Score Observation 

38.0 Oxidized 29.5 Gummy 

38.0 Oxidized 30.0 No criticism 

38.0 Oxidized 30.0 No criticism 

aErnex imported MFM product 

Melting quality 
Score Observation 

5.0 Good 

5.0 Good 

5.0 Good 

_(.,,,) 
IJ1 



Fata Content 
of Ice Cream· 

(%) 

10 

12 

14 

Table 9. 

Effect of Levels of Fat on Quality of Ice Cream 
Made with the Isex MFM Product 

Flavor Body· and Texture 
Score Observation · Score Observation 

35.0 Old ingredient, 29.s Sl.b weak 
oxidized .. 

36.0 Old ingredient, 29.5 Sl.b weak· 
oxidized 

36.0 Old ingredient, 29.5 Sl.b weak 
oxidized 

a Isex imported MFMproduct· 

bSlightly 

Melting Quality 
Score Observation 

4.0 Foamy 

w 
4.0 

0\ Foamy 

4.0 Foamy 



Table 10. 

Effect of Levels of Fat on Quality of Ice Cream 
Made with the Lorex MFM Product 

Fata Content 
of Ice Cream 

Flavor 
Score Observation 

(%) 

10 37.5 

12 35.5 

14 35.5 

aLorex imported MFM product 

bSlightly 

Old ingredient 

Old ingredient, 
oxidized 

Old_ingredient, 
oxidized 

Body and Texture 
Score Observation 

29.5 Sl. b weak 

29.5 Sl. b weak 

29.5 Sl. b weak 

Melting Quality 
Score Observation 

4.0 Foamy, watery 

4.0 Foamy, watery w 
"'-I 

4.0 Foamy, watery 



Table 11. 

Effect of Levels of Fat on Quality of Ice Milk Made with Cream 

a . . 
·Fat Content Flavor Body and Texture Melting Quality 
. of Ice Milk Score Observation Score . Observation Score Observation 

(%) 

2 40.0 Sl.b cooked 2s.o· Sl.b coarse/icy, 4.5 Watery 
weak w 

00 

4 40.0 Sl.b cooked 29.0 SL b coarse/icy 5.0 Sl.b foamy 

6 40.0 Sl.b cooked 29.0 Sl.b coarse/icy 5.0 Good 

aFrom fresh cream as the source of fat 
b . Slightly 



~· . . ' - .':. ·. ~ .. ': . 
. ,';, 

. ·'.;. 

. a Fat Content 
of·Ice Milk Score 

j.·' 

(%) 

2 40.0 

4 40.0. 

6 40.0 

aButteroil MFM product 
b . 
. ·Slightly 

' . .:.··, -. 

·.; ,· 

.. ,· . .'~ . 
: ·,..:· 

··· .... .;"·.:.: ,. ; ·:' 

Table 12. 

Effect of Levels of Fat on Quality of Ice Milk 
Made with the Butteroil MFM Product 

Flavor .Bod}'.: and Texture 
Observation Score Observation 

Sl.b cooked 28 .• 0. Coarse/icy, 
weak 

No criticism 29.0 Coarse/icy 

No criticism 30.0 No criticism 

Melting Qualitl · 
Score Observation ....... f;; 

'•'"< 

4.5 Sl. b foamy (....) 
\0 

4.5 Sl. b foamy ·-:i:;'.. 

5.0 Good ·.·. ·f,..: 



.Table 13. 

Effect of Levels of Fat on Quality of Ice Milk 
Made with the Isex MFM Product 

Flavor Body and Texture Fata Content 
of Ice Milk Score Observatio~ Sc.ore Observation 

(%) 

2 39.0 Lacks freshness 29.0 Weak 

4 37.0 Old ingredient 29.5 . No criticism 

6 35.0 Old· ingredient· 29.5 No criticism 
(strong) 

·aiseximported MFM product 

Melting Quality 
Score Observation 

4.0 Foamy ~ 
0 

4.0 Foamy 

4.0 Foamy 



Fata Content 
of Ice Milk Score 

(%) 

2 40.0 

4 40.0 

6 38.0 

Table 14. 

Effect of Levels of Fat on Quality of Ice Milk 
·Made with the Lorex MFM Product 

Flavor Body and Texture 
Observation Score Observation 

No criticism 29.5. Sl. b coarse/icy 

No criticism 29.5 Sl.b coarse/icy 

Oxidized 29.5 Sl. b coarse 

a Lorex imported M'FM product 

Melting Quality 
Score Observation 

3.5 Foamy, watery, -!:'-
I-' low melting 

resistance 

3.5 Foamy, watery, 
low melting 
resistance 

4.0 Sl. b foamy, 
watery, low 
melting 
resistance 



Fata Content 
of Ice Milk Score 

(%) 

2 40.0 

4 39.0 

6 36.0 

Table 15. 

Effect of Levels of Fat on Quality of Ice Milk 
Made with the Ernex MFM Product 

Flavor Brn:ly and.Texture 
Observation Score Observation 

No criticism 29.5 . b Sl. weak 

Lacks freshness 29.5 
. . b 
. Sl. weak 

Old ingredient, 29.5 Gummy· 
oxidized 

aErnex imported MFM p~oduct 

· bSlightly 

Meltin~ Quality 
Score Observation 

4.0 Sl.b foamy, 
watery, 
low melting +:-
resistance N 

4.0 Sl. b foamy, 
watery, 
low melting 
resistance 

5.0 Good 
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. . . . . . . 
made. from imports scored high in body and texture. The c:mly ~rincipa.i . 

criticism on body and texture was slightly weak.· TheLorex ice milk ' '.~ . 

. ,.: . . ~-.·· 

. product was slightly coarse and icy. 

The melting quality of the ice milk made from imported MFM products 

did not score as high as the ice milk products made fromcreain and the 

butteroil MFM. All of the ice milk made from the imported MFM products 

had melting qualities that were foamy and watery. TheLorex and Ernex 

ice milk products, in addition,. had a low melting resistance.·.· 

Relative Consumer Preference. 

. ' . .··' ·.·. ·. 

Tables 16 thr~ugh 28 s;how the ''results of relat~;ve consumer preference ... ··· · 

for ice cream and ice mill<. made from. cream and MFM prod\icts' at different 

fat levels. The control ice cream prodi1cts. Wf?re compared at fat levels 

of 10% vs 14%, 12% vs 10%, and 12% vs 14%.(Table 16). . ' : ' . -. .. . . . .. 
•· 

This test ti1as 

used to determine if a difference between these control products could 
.• . 

. . 

be determined and ai: wha.t fat: level .they were ·p;ef~rred·~ : Most of the · 
. . . : - . 

panelists correctly ::tdentified.the difference betw~en these products; 

however, the panelists preferred.the 12% control ice creain over both· 
'· . 

. the 10% and the ·14% ice cream •. The results show tha't··.the med:tttm (12%) 

fat level ice cream product is the most preferred. 

At the 10%, 12%, and 14% levels of fat, comparisons were made 
. ·. . . 

between the control ice cream and ice cream made. from t.he experimental 

(butteroil) MFM product (Table 17) ~ The panelists could not distingut.sh 

between these ice cream products, except a:t the 12% fat level where .· 

;,. differentiation war; significant (P<:O. 05). A definite preference was 
. . 

not indicated for control ice ere.am over ice cream made from the roq>erimenta1 . · 

.· .. : .-· 
. . 

: -; ":·; ... ~ '. - . 

··-:'<· .· 

. '· ,_._..,_ .. :· . 

-;-.·:· 

__ ,.,, 
., -~ · .. : •'· 

· ...... ··,;·, 

. ;"~ 



Comparisons Between: 

ca 10% vs ca 14% 

ca - 12% vs ca - 10% 

ca - 12% vs ca - 14% 

a . . 
Cream as the source of fat 

Table 16. 

Relative Consumer Preference for Ice Cream 
Containing Different Levels of Fat 

CITb 

9 

7 3 

7 3 

Di ff'ioq:·en tiation 
Significance 

P<0.01 

P<0.10 

.. P<O.J.O 

b · · Correctly identified triang1J.lation 

·Cincorrectly identified trianguletion 

Preference Distribution of 
Panelists in CIT Tests 

5 ca 10% 4 ca 14% 

6 ca - 12% 1 ca - 10% 

6 ca - 12% 1 ca - 14% ~ 
-1:'-
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Table 17. 

Relative Cons1llller Preference for Ice Cream Made 
with Butteroil as the Source of Fat 

· · Comparis o,n.s 
Between.: 

ca VS Bb 

ca b vs B 

ca vs :sb 

;:, 

Fat 
Levels CITC 

,. 

(%) 

10 4 

12 8 

14 5 

aControl ice cream made with c:,ream 
bExperimental MFM. (butteroil) 
cCorrectly identifi~d triangulation 
dinc~rrectly identified triangul~tion 
eNot significant: 

. : .... 

' . d 
·IlT 

6 

2 

3-· 5 

·· .. ·. Difterent'iati~n 
Si$nlficance. 

, e 
NS·· 

P<0.05 
e·: 

NS .. 

. ,. 

Number of 
CIT Tests 

ca' 

2 

5 

2 

Panelist~ .in 
Preferring: 

b B 

2 

3 

3 

· ... · 

. '.· 

,,,·· 

+:--
VI 

, .. .. 
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MFM product. 

Comparisons were made between the control and Ernex ice cream 

products at the 10%, 12%, and 14% fat levels (Table 18). At the 10% 

and 12% fat levels, nine of the panelists correctly identified the 

difference between these products (P<0.01). At the 14% fat level only 

six panelists correctly identified the difference and four incorrectly 

identified the difference between these products with no significant 

difference. Of the nine panelists who could distingqish the difference 

at the 10% fat level; eight preferred the control product and one the 

Isex product. At the 14% fat level there was no preference. The results 

show that the control ice. cream product was preferred at the 10% and 

12% fat levels. 

In Table 19 comparisons were made between the control and Isex ice 

cream products at the 10%, 12% and 14% fat levels. The panel of ten 

tasters correctly identified the .samples every time, indicating a 

highly significant difference (P<0.01) between samples. At the 10% 

fat level, a slight preference was indicated for the Isex product over 

the control (ratio of 6 to 4 in the CIT tests). At ,the. 12% fat level, 

all ten panelists preferred the control product over the ice cream made 

from the imported Isex. At the 14% fat level, eight panelists indicated 

a preference for the control product, and two indicated a preference for 

the Isex ice cream. The trend was for the panelists to prefer the 

control ice cream products at the higher fat levels. 

In Table 20 comparisons were made between the control ice creain and 

the Lorex ice cream product at the 10%, 12%, and 14% fat levels. At the 

10% and 12% fat levels, nine panelists correctly identified the difference 



~able 18. 

Relative Consumer Preference for Ice Cream Made 
with Ernex MFM as the Source of Fat 

Comparisons Fat 
Between Levels CI Tc 

(%) 

ca vs Eb 10 9 

ca VS Eb 12 9 

ca vs Eb 14 6 

a . . . Control ice cream made with cream 
b . ·.· Ernex, imported MFM 
cCorrectly identified triangulation 
d Incorrectly identified triangulation 
eNot significant 

IITd 
Differentiation 

·- Signif icaµce 

1 P<0.01 

1 P<0.01 

4 NSe 

Number of Panelists in 
CIT Tests Preferring: 

ca Eb 

8 1 
~ .._, 

6 3 

3 3 
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Table 19. 

Relative Consumer Preference for Ice Cream Made 
with Isex MFM as the Source of Fat 

~ 

··Comparisons Fat Differentiation 
Between Levels CITC .ll;Td Significan.ce 

(%) 

ca v~ Ib 10 10 O· . P<O.Ol ·· 

ca VS b I 12 10 0 P<O.Oi 

ca VS Ib 14 10 0 P<0.01 

aControl ice cream made with cream 
b • . Isex, imported MFM 

. -_ cCorrectly identified triangulation 
· dlncorrectly identified triangulation· 

'. ·. 
'·. 

Number of Panelists in 
CIT Tests Preferring: 

ca .·. Ib 

4 6 .p. 
00 

10 0 

8 2 
·;i.'·" 

·,· .· ·.\ .... 
_,·· ... · 
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Table 20. 

Relative Consumer Preference for Ice Cream Made 
with Lorex MFM as the Source of Fat 

Comparisons Fat 
CI Tc Between: Levels 

(%) 

ca VS Lb 10 9 

ca vs Lb 12 9 

ca VS Lb 14 10 

aControl ice cream made with cream 
bLorex, imported MFM 
cCorrectly identified triangulation 
d Incorrectly identified triangulation 

Differentiation d -IIT Significance 

1 P<0.01 

1 P<0.01 

0 P<0.01 

Number of Panelists in 
CIT Tests Preferring: 

ca Lb 

8 1 
.i::-
\.0 

8 1 

10 0 
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between these products and at the 14% fat level, all the panelis,ts cor-

rectly identified· the difference at a significant difference of P<0.01. 

The panelists showed a preference for the control product of 8 to 1 

over the Lorex produc,t at the 10% and 12% fat levels. At the 14% fat 

level, all the panelists preferred the control product. The -results 

· show the control ice cream product is preferred at every fat level over 

the Lorex product. 

In Table 21 relative cons.um.er .p.reference for ice cream made ·with 

various MFM Products is !:;hown. The results verify that Isex ice cream 

products were least preferred. The butteroil and Ernexice cream products 

were correctly identified in most case$ when compared with the other 

ice cream products. As sho·wn by the preference distribution, no signi-

ficant preference was indicated when all the products were compared, 

except that butteroil ice creai11 was slightly preferred over Ernex ice 

cream. The butteroil ice cream was preferred by seven of the ten 

panelists. 

The control ice milk products are compared in table 22 at fat levels 

of 2% vs 4%, 4% vs 6%, and 2% vs 6%. These tests were run to determine 

which fat level was preferred and if a di:eference could be determined. 

The control ice milk products were used since they were preferred in most 

instances over ice milk products made with imported MFM products. Most 

of the panelists correctly identified the difference when 2% and 4% and 

when 2% and 6% fat levels were compared, but.there was no significant 

di.Jference between 4/~ and 6% ice milk. The pane.lists indicated a pref-

erence for 4% over 2% ice111i1k and for 6% over 4% ice milk. 

Comparisons were made between control and butteroil ice milk at 

fat levels of 2%, 4%, and 6%. Table 23 shows that at the 2% and· 6% 



Table 21. 

Relative Consumer Preference for Ice Cream Made 
with Different MFM Products as Sources of Fat 

Comparisons Between: . 

Ia - 10% vs Ia -· 12% 

Ia - 10% vs Eb - 10% 

Ia 10% VS Ld 10% 

Eb - 10% vs Ld - 10% 

BC - 10% vs Eb - 10% 

aisex, imported MFM 
bErnex, imported MFM 
·cExperimental MFM (butteroil) 
dLorex, imported MFM 

CITe 

7 

8 

3 

10 

10 

eCorrectly identified triangulat:i.on 
f Incorrectly identified triangulation 
8Not significant 

IITf 
Differentiation 
Significance 

3 P<0.10 

2 P<0.05 

7 NSg 

0 P<0.01 

0 P<0.01 

Preference Distribution of 
Panelists in CIT Test: 

4 Ia - 10% 3 Ia - 12% 

3 Ia - 10% 5 Eb - 10% 

~ Ia i0% 2 Ld 10% .i. 

5 Eb - 10% 5 Ld - 10% V't ..... 

7 BC - 10% 3 Eb - 10% 



Table 22. 

Relative Consumer Preference for Ice Milk Containing 
.Different Levels of Fat 

Comparisons :ijetween 
CI Tb Fat Levels: 

ca - 2% vs ca - 4% 8 

. ca - 4% vs ca - 6% 5 

ca - 2% vs ca - 6% 8 

aCream as the source of fat 
b Correctly identified triangulatiJ)n 

<::Incorrectly identified triangulation 

~ot sign.if icant 

Differentiation Preference 
IITc Significance ·Panelists 

·2 P<0.05 1 (2%) 

5 NSd. 0 (4%) 

2\ P<0.05 ' 2 (2%) 

Distribution of 
in CIT Tests: 

7 (4%) 

5 (6%) Vi 
N 

6 (6%) 
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fat levels, six out of ten panelists incorrectly identified the differ-

ence between the products. At the 4% fat level, seven out of ten panelists 

correctly identified the difference. These results show that the panelists 

had a difficult time determining the difference between these ice milk 

products, and that there was no significant preference for the control 

over the butteroil ice milk. 

Comparisons were made in Table 24 between control and Ernex ice 

milks at the 2%, 4%, and 6% fat levels. Most panelists identified a 

difference between the control and Ernex ice milks. There was a significant 

difference (P<0.10) at the 2% and .4% fat levels and at the 6% fat 

level (P<0.05). Also, preference for the control was indicated at 

every percentage of fat. 

Comparisons were maile between the control and !sex ice milk at fat 

levels of 2%, 4%, and 6%. Table 25 shows that at the 2% fat level there 

was no significant difference, but at the 4% and 6% fat levels significant 

differences between products were shown. A preference was indicated 

for the control ice milk, except at the. 2% fat level. 

In Table 26 comparisons were made between the control and Lorex 

ice milk at 2%, 4%, and 6% fat levels. Out of ten panelists who took 

part in the tests, six correctly identified the difference at the 2% 

fat level; seven correctly identified the difference at the 4% fat level; 

and eight correctly identified the difference at the 6% fat level.· 

Also, at every level of fat, preference was indicated for the control. 
' 

Out of ten, seven panelists preferred the 6% control ice milk. 

· In Table 27 comparisons were made between 4% ice milk made from 

the butteroil and imported MFM products. Most of the panelists could 



Table 23. 

Relative Consumer Preference for Ice Milk Made 
with Butteroil as the Source of Fat 

Comparisons Fat 
Between Levels CITc 

(%) 

ca VS Bb 2 4 

ca vs Bb 4 7 
a· 

c vs Bb 6 4 

8 Control ice milk made with cream 
bExperimental MFM (butteroil) 
cCorrectly identified triangulation 
dincorrectly.identified triang11lation 
eNot significant 

IITd 
Diffet:entiation 
Significance . 

6 NSe 

3 P<O .10 

6 NSe 

Number of Panelists in 
CIT Tests Preferring: 

ca Bb 

1 3 

3 4 I.JI 
~ 

2 2 



Table 24. 

Relative Consumer Preference for Ice Milk Made 
with Ernex MFM as the Source of Fat 

Comparisons 
Between 

ca vs Eb 

ca vs Eb 
~ 

ca vs Eb 

Fat 
Levels 

(%) 

2 

4 

6 

a Control ice milk made with 
bErnex, imported MFM 

7 

7 

8 

cream 

cCorrectly identified triangulation 
d . . Incorrectly identified triangulation 

3 

3 

2-

Differentiation 
· Si.gnif icance 

P<0.10 

P<0.10 

P<0.05 

Number of 
CIT Tests 

ca 

5 

5 

7 

Panelists in 
Preferring: 

Eb 

2 

2 

1 

V1 
V1 



Table 25. 

· Relative Consumer Preference for Ice Milk Made 
with Isex MFM as the Source of Fat 

Comparisons 
Betweet1 

a c vs Ib 

ca vs Ib 

a c. vs Ib 

Fat 
Levels 

(%) 

2 

4 

6 

6; 

7 

8 

aControl ice milk made with cream. 
bisex, imported MFM 
cCorrectly identified triangulation 
d Incorrectly identified triangulation 
eNot significant 

IITd 

4 

3 

2 

Dif ferei;itiation 
Significance 

NSe 

P<0.10 

P<0.05 

Number of 
CIT Tests 

ca 

2 

7 

7 

Panelists in 
Preferring: 

Ib 

4 

0 

1 
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Table 26. 

Relative Consumer Preference for Ice Milk Made 
with Lorex MFM as the Source of Fat 

Comparisons 
Between -

ca b vs L 

ca vs Lb 

ca vs Lb 

Fat 
-- ·_Levels 

(%) 

2 6 

4 7 

6 8 

aControl ice milk ma4e with cream 
bLore;x, imported MFM .· 
c -- . . _- - - . 
Correctly identified triangulation 

•dincorrectly identified triangulation 
.- - eNot significant 

IIT~ 

4 

•-. 3 

2 

·, ~· 

. '·:. 

Differentiation 
__ Signi~i:c·a,nde 

NSe 
~~ 

P.<0.10 

P<o.os _·. 

Number of Panelists in 
CIT Tests Preferring: 

ca Lb -

4 2 

5 2 

7 1 

VI 

"' 

·,, · .... > .. ". - . '""" 

..... ·.,. 



Table 27. 

Relative Consumer Preference Among Ice Milk Products Made 
with MFM Products as the Source of Fat 

Comparisons 
Between 

Ia vs Eb 

a I vs Ld 

Eb VS Ld 

BC vs Eb 

Fat 
Level 

% 

4 

4 

4 

4 

a Isex, imported MFM 
bErnex, imported MFM 
cExperimental MFM (butteroil) 
dLorex, imported MFM 

4 

4 

10 

8 

ecorrectly identified tri.angulatiori 
f Incorrectly identified triangulation 
gNot significant 

6 

6 

0 

~ 

Differentiati6n 
Signif icarice 

NSg 

NSg 

P<0.01 

P<0.05 

Preference Distribution of 
Panelists in CIT Tests: 

1 (Ia) 3 (Eb) 

2 (Ia) 2 (Ld) 

6 (Eb) 4 (Ld) 

5 (BC) 3 (Eb) . 

lTI 
00 
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not significantly distinguish between Isex and Ernex ice milks and between 

Isex and Lorex ice milks. However, all panelists correctly distinguished 

between Ernex and Lorex ice milks and, between butteroil and Ernex ice 

milks. A slight preference was indicated for the Ernex ice milk over.the 

Isex and Lorex ice milks. The experimental butteroil ice milk was slightly 

pref erred over Ernex ice milk. 

In Table 28, 10% control ice cream and 6% control ice milk are 

compared. Out of ten panelists, six correctly identified the difference; 

and all six panelists preferred the 6% ice milk over the 10% ice cream. 

These results partly substantiate the increasing sales and demand for 

ice milk products. 

Cost Analysis 

In the cos_t anal)'Sis of ice cream and ice milk products, the cost 

per 100 lbs of ITiix, cost per 1/2 gal. of ice cream and percent savings 

were calculated for cream and for each of the MFM products. The MFM 

products used in this study were the experimental (butteroil) and the 

three imports Lorex, Ernex and Isex. The costs were calculated and 

analyzed at the 10%, 12% and 14% fat levels for ice cream and at the 2%, 

4% and 6% fat levels for ice milk. 

The cost of the ingredients used in this study is presented in Table 

29. The current price of milk fat in manufacturing grade cream was 

$0\86 per lb at the time of this study. Forty percent cream contains 

5.4% MSNF (milk solids not fat), and as a result has a slight advantage 

in price over butteroil, when used in the same products and at the same 

bq.sic price. These results are shown in Tables 30 through 35. 



Table 28. 

Relative Consumer Preference for Ice Cream 
and Ice Milk Made with Cream as the Source of Fat 

Comparisons Between 
· Fat Levels: 

6 4 

aControl ice cream and.ice milk made with cream 
b Correctly identified triangulation 

cincorrectly identified triangulation 

dNot significant 

Differentiation 
Significance 

Number of Panelists in 
CIT Tests Preferring 

ca 

0 6 Cl\ 
0 
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The cost of the imported MFM products,.Lorex and Ernex, was $0.38 

per lb of product, and the cost of Isex was $0.35 per lb product at the 

plant (Table 29). All the imported MFM products had a cost advantage over 

the products made with cream or butteroil. The ice cream made with Isex 

MFM was much cheaper to produce by two to four cents per one-half gallon 

than ice cream made with the other imported MFM products, (Tables 30 

through 32). 

The market cost of NDM, sucrose, stabilizer-emulsifier, vanilla 

flavoring, product package, and water were $0.22/lb, $0.10/lb, $0.60/lb, 

$15.40/gal., $0.045 each, and $0.001, respectively. When the market 

cost of the sucrose and l\1DM in the imported MFM products :was considered, 

the cost per pound of fat in the Lorex, Ernex and Isexwas respectively, 

$0.66, $0.74 and $0.58 (Table 29). 

There was a very substantial savings, essentially from the cost of 

milk fat, when imported MFM products were used as sources of fat in ice 

cream. The savings were greater at higher fat levels (Tables 30 through 

32) • A 20. 7% saving was realized whei1 Is ex was used in manufacture of 

ice cream containing 14% fat (Table 32). 

The saving was, greater in the ice milk ·for every 2% increase in fat 

(Tables 33,'.".:"35). Little saving was realized at the 2% level of fat when 

different ·fat sources are used (Table 33); however, at the 4% and 6% 

levels, the savings are more substantial (Tables 34 and 35). Next to 

Isex, Lorex MFM was the most influential in savings with Ernex showing 

the least amount of saving over cream or butteroil (Tables 33 through 

35). 
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A cost analysis of ice cream at the 10% fat level is presented in 

Table 30. The cost per 100 lb mix varies from a low of $11.83 for Isex 

to a high of $14.60 for the butteroil MFM. This caused the cost of 1/2 

gal. of 10% ice cream to vary from $0.2802 for Isex to $0.3461 for the 

butteroil MFM. The percent savings were quite substantial, from 18.4% 

savings when using Isex to a loss of 0.8% when using butteroil MFM as 

the source of fat. When using the Lorex and Ernex, cost per 1/2 gal. 

of 10% ice cream was $0.2987 and $0.3188, respectively, with a savings 

of 13.0% and 7.2%. The control ice cream was next to the highest in 

cost at $0.3434 per 1/2 gal~ 

In Table 31 the cost of 12% ice cream is analyzed. The trend is 

still the same with butteroil 12% ice cream costing $0.3868 per 1/2 gal. 

at a loss of 1.1% as compal'E~-d t_o the control ice cream. At the same 

rate, Tuex :tee cream costs $0.3084 per 1/2 gal. at a savings of 19.4% 

over the control ice cream. 

In Table 32 the cost of 14% ice cream is analyzed. The cost of ice 

cream per 100 lb mix made from the butteroil MFM is still running at a 

higher rate than the control i_ce cream. In comparing costs, butteroil 

ice cream at the 14% fat level is still the highest of .the MFM products 

at $0.4276 per 1/2 gal. and showed a 1.1% loss. Isex ice cream continues 

to show the lowest cost at $0.3354 per 1/2 gal. and at a saving of 20.7%. 

The trend in the 10%, 12%, and 14% ice cream products is for ·the 

but~teroil ice cream to be the most expensive, showing a loss at every 

fat level. _ Isex ice cream was produced at the lowest cost and showed 

the highest percent saving. Lorex was the next lowest in cost with Ernex 

b~_ing the highest among the imports in cost. 
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The cost analysis of ice milk products at the 2% fat level is 

presented in Table 33. The cost of 100 lb of ice milk mix was less 

than 100 lb of ice cream mix,· mainly because of the lower fat content. 

Butteroil ice milk mix cost $7.97 per 100 lb as compared to a low of 

$7. 40 per 100 lb of Isex mix. The cost per 1/2 gal. of 2% ice milk 

varied from $0.1888 for butteroil ice milk to $0.1753 for Isex ice milk. 

The 2% butteroil ice milk showed a loss of 0.1% when compared to the 

control ice milk. Isex ice mtlk had the highest percent saving at the 

2% fat level of 7.1%. 

The cost analysis of ice milk products at the 4% fat level is 

presented in Table 34. Butteroil ice milk products at the 4% fat level 

were highest among the MFM products, per 100 lb mix and per 1/2 gal. 

ice cream. Butteroil ice milk costs $0.2295 per 1/2 gal. and showed a 

loss of 0. 4% when compared to the control. Of all the pro due ts, ls ex 

4% ice milk was cheapest to produce. It costs $0. 2035. per 1/2 gal. at 

a savings of 10.9% over the control 4% ice m-Llk. 

The cost analysis of ice milk products at the 6% fat level is 

presented in Table 35. Butteroil ice milk costs $11. 41 per 100 lb of 

mix as r.ompared to a low of $9.59 for Isex ice milk at the 6% fat level. 

The cost vari.ed from $0.2703 per 1/2 gal. ice milk to a low of $0.2281 

per 1/2 gal. for !sex. Butteroil ice milk showed a loss of 0.7% when 

compared to the control 6% ice milk. !sex ice milk at the 6% fat level 

showed a saving of 15.1% when compared to the control. 

·The cost trend of ice cream and ice milk products was for the 

cream and butteroil products to cost more than ice cream and ice milk 

made from imported MFM products. This study did not take into account 

I 11· II 
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labor and distribution costs since they vary from plant to plant. 

In conclusion, imported MEM products can be used successfully in 

the manufacture of ice cream and ice milk products, provided their 

quality is comparable to fresh, domestic fat sources. They were a less 

expensive source of fat, providing a substantially higher saving over 

domestic cream and butteroil per 100 lb of mix and per 1/2 gal. of 

finished product. The percent saving realized by the use of MFM 

products in ice cream product~s are very sigtiificant. 

II I 
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·.Table 29. ·• 

Basic Ingredient Costs 

Ingredients Used in Ice Cream 
and Ice Milk Products· 

Cream - 40% B • F. , 40 qt •. can 
(wt. 83 lbs) 

Butteroil 

Isex Milk Fat Mix (!mport) 

Ernex Milk Fat Mix (Iniport) 

Lorex Milk Fat Mix (Import) 

Nonfat Dry Milk Powder 

Sucrose 

Stabilizer-Emulsifier, 

Vanilla Flavoring @ $15.40 
per g~l. · 

Package @ $0 .045 each·. 

Water @ $0 .001 per gaL 

.· ... _.,···,·::·· 

. . ,~. 

.1 .. ' 

. . 

Cost 
Per Pound Product Per Pound Fat 

$0.47 $0.86 

0.86 0.86 

0.35 0.58 

o.38 0.74 

0.38 0.66 

0.22 

0.10 

0.60 

1.97 

... · .. :. ·,'.":· 

·:·., . 



. > . 

. ..~ . 

: .. ·: 

. 
Source of Fat 

Cream (control) 

Butteroil - MFMa 

. a 
. Lorex - MFM 

. a 
Ernex - MFM 
. . . a 
Isex - MFM 

~lk fat mix· 

: ~ : 

Table 30. ' 

Cost Analysis of 10 Percent Ice Cream Products 

Cost per 100 
lbs mix .· 

·.(dollars) 

$14.49 

14.60 . 

12.61 

13.46 

11.83 

· Co.st per 1/ 2 gal. 
ice creaiil 

(cents).· 

.3434. 

.3461 

.2987. 

.3188 . 

.2802 

Percent · 
Savings 

(%) 

0.8 
(loss) 

13.0 

7.2 

18.4 

·:·_;· · .. · 

. ,_; 

°' .. 
°' 



Source of Fat 

. Cream (control) 

Butteroil - MFMa 

a Lorex - MFM 
a Ernex - MFM 

. a 
Isex - MFM. 

8Milk Fat Mix 
, .. · 

Table 31. 

Cost Analysis of 12 Percent Ice Cream Products 



Table 32. 

Cost Analysis of 14 Percent Ice Cream Products 

Cost per 100 Cost per 1/2 gal. Percent 
Source of Fat lbs mix ice cream Savings 

(dollars) (cents) (%) 
.. 

. 
Cream (control) $17.85 . ~,230 

O'I 

.._ MFMa CX> 
Butteroil 18.59 .4276 1.1 

(loss) 

Lorex - MFMa 15.25 .3613 14.6 
. a .Ernex - MFM 16.72 .3890 8.0 

!sex - MFMa 14.16 .3354 20. 7 . 

~ilk fat mix 



Table 33. 

Cost Analysis of 2 Percent Ice Milk Products 

Cost per 100 Cost.per 1/2 gal. Percent 
Source of Fat lbs mix ice milk Savings 

(dollars) (cents) (%) 

Cream (control) $7.96 .1886 

Butteroil - MFMa 7.97 .1888 0.1 
(loss) ~ 

\0 

a Lorex - MFM 7.57. .1793 4.9 

Ernex - MFMa 7 .74 .1833 2.8 

Isex....; MFMa 7.40 .1753 7.1 

8Ml.1k fat mix 
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Source of Fat 

··Cream (control) 

Butteroil - MFMa 

. . a Lorex - MFM 
. . . a 

Ernex - MFM 
. a . ·.!sex - MFM 

~lk fat mx' 

Table 34. 

Cost Analysis of 4 Percent Ice Milk Products 

I 

Qost per 100 Cost ,~er 1/2 
lbs mix ·· , ic\ I!lil~ 

. . 

(dollars) . (cents).· 

$9.64 .2285, 

9.69 .22.95 

8.89 .2106 

9.23·. .2186 

8.59 .2035 

.· .. , .· 

gal. Percent 
Savings 

(%) 

-· 
• 0.4 

(loss) 

7.8 

. 4.3 

1,9.9 

'.'•. 

.. ·~ 

-~ 

- - :~<:' . 



Table 35. 

Cost Analysis of 6 Percent Ice Milk Products 

Cost per 100 Cost per 1/2 gal. Percent 
Source of Fat lbs mix ice milk Savings 

(dollars) (cents) (%) 

Cream (control) $11.33 .2685 

Butteroil - MFMa 11.41 .2703 0.7 
(loss) " I-' 

Lorex - MFM a 10.21 .2418 9.9 
a Ernex - MFM 10~72 .2539 5.4 

Isex - MFMa 9 •. 59 .2281 15.0 

8iviilk fat mix 
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SUMM.ARY· AND CONCLUSIONS 

This research was des.igned: a) to determine the effects of MFM 

products on quality, relative consumer preference and cost for manufacture 

of ice cream and ice milk products containing different levels of fat; 

and b) to ascertain recommendations needed for continued use of MFM ' 

p_roducts in ice cream and ice milk products. 

Thirty experimental batches·of ice cr~am and ice milk products 

were made. The ice creain. products contained 10%, 12%, and 14% fat, and· 

the ice.milk products 2%, 4%, and;6% fat. The ingreciients for supplying 

fat in the ice cream and ,ice mi,lk fonnulations were: cr:eam·, an experi-
. .· . 

mental MFM, inadefrombutteroil; and three.imported MFM products, Isex, 

Lorex, and Ernex. The frozen products made with cream were designated 

as controls and were.compared.with·thtaice· cream and ice milk products 

made with the experimental. and impo'rted MFM products. All ·:mixes were 

. frozen to an overrun of 90 percent, .packaged in ha.lf...:gallon containers 
... · .. 

and stored at.-10°F until needed.for<evaruation. 

Quality of the cream, andof theMFM products, was determined before 

they w.ere used in ~the ic~ cream: and ice inilk form'ulatiohs. The cream 

· and the experimental .»FM products were rated as having good flavor 

quality. Oxidized and stale.flavors were oJJserved· in t-he imported MFM 

products. The Peroxide.Value of fat was a good quality control test. 

It indicated· the degree of oxidation of the fat. 

The flavor defects of MFM products carried over· into the ice cream 

and :tee lnilk products and lowered· their flavor quality as rated by the. 
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technical panel. The body and texture and melting properties, however, ... ·.·. 

were of, ~n. eql,lal quality to th.e control products. 

The off-flavors, resulting from the use of MFM products, signifi-

cantly lowered relative consumer preference for ice cream and for ice 

niilk containing 6% fat. Relative consumer preference for the ice milk 

products containing 2% or 4% fat was not significantly different from 

the respective control ice milk product. Th..ese results showed that 

MFM should not be used in ice cream. and 6% ic-e milk formulations unl~ss 

they are free of flavor .. defects. C~mpanies planning to. use MFM products . 

should provide a means for determining their quality before purchasing . : . . . . 
- . . . 

and during storage. Cosgrove (15) recommend~ that 50 percent of the 

dairy products goi:n:g ·into a mix should be fresh.· 

Among good q~aiity ice cream products (made with c~eam) containing 
. . . . 

10%, 12%, or 14% ·fat, there was ·not: a significant differ,ence in relative 

.·· :~. 

. . . ."· ... ~· ·. . 
..,, .. 

consumer preference. At. the high.er fat percentages~· consumer . preference . 

for ice c~eam and ice mil~ made.from cream or\utteroil was significantly 
. ~ .. . 

higher than for ice cream and iceinilk products made with imported MFM 

products that had objeci;.iona'bl,e flavor defects. 
. . . 

When a high quality, low:. fat ice cream (10%) was compared with a 

liigh fat ice milk (6%), consumer p-reference·was significantly higher for 

the 6% ice milk:· These results partly explain the inc;reasing sales ap,d_ · 
.. . . 

demand for ice milk products. · 

In the cost analysis of ice. crea:in and ice milk products, the ingre"'." 

dient costs for the. mixes· were calculated· for 100 lbs of mi.X and for 
. : ~ ' .. 

one...-Iialf gallon of the· frozen· product with 90% overrun:~ The control products 

(made wi.th crearil) were used" as the" base· cost from which the percent savings . 

.,.·· 

.. -...... · ... ·:· 

·,' .1. 
... , •' . 

···1·· 

·-.~. 
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''·:_, .. 

74 
~ : . 

. /. 

or loss were calculated. The percent sayi!l-gs were calculated· by sub:...-. .. ·· 

tracting the difference bet:Ween the prices of a one-half gallon o~ 

control product and experimental or imported MFM product and then 

dividing by the ingredient cost of the control product. 

The use of the eA'"Perimental MFM made with butteroil in .ice cream 

. ·-.·. 
. ~ . 

and ice milk products did not lower quality and consumer preference. This 

experimental MFM, however, did not show,a cost advantage because the 

cost of the fat was similar to that of fresh cream. If butteroil could 

be made readily available at a competitive cost, the potential use of a 

butteroil-type MFM prodµctappears highly favorable. 

There was a siguif~cant cost advantage by using impo.rted MFM 

products as the source of fat in ice cream. The percent savings were 

more substantial as the level of fat was increased. In the'manufacture 

of 14% ice cream, a 20% sav:tn$swere realized ~ver an ice! cream product. 

made with cream as the source.of.fat. The influence of·processing and· 

distribution costs on the price of ice cream and ice milk products 

was not considered because of the scope of this study. 

.:..·, .... 
' ....... - I·:. 

. . . . . . . 
,. . ;~' ... 
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... :~. 
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RECOMMENDATIONS 

.Based on the results of 'thiS study, the following reconnnendations 

are made: 

Companies that use MFM products in their frozen dessert production 

should establish a quali.t:Y control program which provides a system for 

checking the quality of these products. This is necessary since th,e 

results of this study have shown that the flavor quality of MFM products 

varies widely. oxidative r:~:ncidity and old ingredient were the principal 

of f~f lavors that were observed. 

Since the flavor defects-found in MFMproducts cari;:ied over into 

the ice cream and ic_e niilk products, it is necessary that a flavor 

analysis on these products be unde:rtaken·by a technical panel periodi-· 

cally, accompanied by a peroxide test. The peroxide test was shown to 
. '· 

. . . . 

.be quite successful :th determining oxidation in fat'source ingredients.· 
. . 

Flavor and quality analysi:es need to be made upon receipt and during 

storage of MFM products to assur~ good quality. It is necessary th_at 

quality be maintained·, since the· presence of off-flavors in ice cream 

. and ice mi.lk prodllcts m;ide with. MFM products significantly lowers 

.relative consumer preference for these products. 

Th.ere is a significant cost advant_age in using imported MFM in ice· 

cream products. The results· of this study verify that the percent saving 

realized cari. be substantial, especially at the higher fat levels, if the. 

MFM products. are, of high quality. The percent saving will depend upon 

the quality of the MFM product and how much of it is used to replace 

' .... . · .. ·, 
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the milkfat requirements in ice' cream and ice milk products. A program 

that provides for a systematic rotation in the use of these MFM p-roducts 

will help to assure a saving in cost• 

"'. ·', 

. · .. 
', ~' · ... 
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EFFECT OF MILK FAT MIX PRODUCTS ON QUALITY, 
CONSUMER PREFERENCE, A1'D COST OF ICE CRE.Ai.'1 AND ICE MILK PRODUCTS 

Kenneth A. Gardner 

Abstract 

An investigation was made to determine: a) the effects of milk fat 

mix products (MFM) on quality, relative consumer preference and cost for 

manufacture of ice cream and ice milk products, and b) to make recomm.enda-

tions for continued 1.lse of MFM products in ice cream and ice milk. 

The study consisted of 15 experimental ice cream and 15 experimental 

ice milk products. The ice cream contained 10%, 12% and 14% fat and the 

ice milk 2%, 4% and 6% fat. Ice cream and ice milk made with cream as 

the source of fat were designated as controls. These products were 

compared with ice cream and ice milk made with a butteroil MFM and three 

imported MFM products. 

The ice cream and ice milk products were scored for flavor, body 

and texture and melting quality. Relative consumer preference was deter-

mined by ten consumer panelists using the Triangular procedure. Results 

showed that the control and the. lmtteroil ice cream and ice milk products 

were superior in quality and wete preferred by the consumer panel. 

\\7hen off-flavors were observed in MFM products, they carried over 

into the ice cream and ice .milk and significantly lowered relative 

consumer preference. The peroxide test indicated oxidation of the fat. 

There was a significant cost advantage in using imported MFM products 

in-ice cream and ice milk with the percent saving being more substantial 

as the fat levels increased. 
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