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~ INTRODUCTION

Along withvpopulation’increases, conéumption 6f frééen’dessérts has
increased consistently over #he past 15 fb 20 yearé, with icé cream‘énd
ice milk showing the largest>increases. According to‘estimated figureg;
all frozen dessert producfs except mellorine showed production-increaées
in 1968 (16). In 1968, overall frozen déssért consumption reached a
new high of 1.18 billion gallpné with an estimated value‘in‘shipments'v
for ice cream and ffozén deséerts of 1.19 billion dollars (26). Iceg
cream produption increased.five percént over 1967 and at a total pfoduc-
tion of 7.81’millibﬁ'gallon3 accounted for 66.2%‘6f tdtal frozen dessert
producfion. In 1963;,iceumilk_at a production of 2.56 million galléns was:"
up‘four percent over‘thev1967"prodﬁctioﬁ.and accéunted’for 21.7% of the
total frozen dessert production. Mellorine-type frozenldQSSgrtS'whiCh '
baré currently legal in thirteen states'éccounted'for.4,32 of the total |
frozen dessert prdductibn (2,16). »In'1968, their-tétéi production was -
0.51 million gallcns{_a decrease of siﬁ percent from 1967 (26):

Largé amounts of milk solids are'used’annuélly.inkice cream and ice"
milk formulatidns With mi1k fat being the most eipenéive'daify ingredignt.
' The need by processbrs fgr a more economical_and dependable SOurcevbf milk.:»
}fat, especially dﬁring recufring periods ofhshortages;’becbmeé*more écute

as frbzén'deséert production increases. .

| The total raw milk.productionlin,the'U. S.,in 1968 was about 117q3
billion pounds, of‘ﬁhith;lﬂ.& billion pounds”wefe uséd'in the manufécture ’
-of‘ice‘éream and related products;’ In addition,'appro%iméfel§ Z;O'j‘.- 

billion pounds of milk in the form of other manufactured dairy products -

1



i:uere.used This gave a totaliof 12 9 bllllonbpounds mllk.used in the
s*productlon of frozen dalry products in- 1968 (26)

Sources of mllk.fat for manufacture of frozen desserts are‘fresu
cream, wholeamllk butter, frozeu cream; and milk fat le (MFM) products. }px
,MFM products are.deflned (6) as blends of'mllk fat w1th.sucrose.alone o
~ or a blend of sucrose, and mllk.sollds; Large amounts of imported MFM
,bproducts recentlyYWere.used'Because:of their‘availability'and'coSt’

‘ advantage;i . | |

ThlS greater demand for.m11k‘fat by the trozen desserts 1ndustry

partly accounted for the.recent lncreased usage.of ;mported MFM- products. ;

In 1966 106 mllllon pounds Were 1mported 1nto the Unlted States prir :

marlly for use,ln frozcn desserts. Prlor to the Pre51dent1al Proclamation:flv

- of July 1967 MFM products were non;quota itens w1th_no 11m1tat19nsl“
"on their sucrose:content;: Thls Proclamation 11m1ted MFM products to'a
- total of 2 58 mllllon pounds ln 1967, a reductlon of 97 5/ from. the
106~m11110n poundS'lmported.ln 19661 ThlS llmltatlon on 1mports created
"a market for surplus milk fat produced in the U. S. Currently,-freshgv
cream is the Prlnclpal.source.of"mllk.fat for frozen desserts.' Other‘;:
sources*of’uilkff at can Be‘used as effectlvelp b} ice creau processors
A lf they vere readily avallable at an economlcal cost. |

As demonstrated by forelgn processors, MFM products can beueconome.:
ically~produced'and shlpped long dlstances. If good quallty*MEM productsﬁi::
'were.manufactured domestlcally, frozen dessert processors mlght use”
Vthem as a supplemental source of mllk.fat durlng perlods of - shortage.d?db
‘Informatlon show1ng advantages suchaas prlce and quallty relatlonshlps f_:"

could encourage contlnued use of domestlcally—nroduced MFM products. JERE




Because of the éignificance aﬁd-impact of imported MFM froducts
on the déiry industry, this study was undertéke# to obtéin‘mofe-infofﬁa—f
tion on fhé use of MFMIProducts in selecté& frozen desserts.
| The specific objectiyes of this study were: a) to‘determiné the 
effects of MFM products on quality, relative consumer preference and cost
in the manufacture of iée cream and ice milk products containing different
levels of fét; and»b)‘to asceftéin recommendations neéded for coﬁtinued

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



" 'REVIEW OF LITERATURE.

Butterfat miuvproducts originally were blends ofpmilkifatvahd
hsucrose (34). However, these products howvinclude hlends of milk‘fati
with sucrose and milk solidsénot~fatv(6,40),dahd in.this‘study are
'referred'to as milk fat mlx (MFM) products;

The use of MFM or 51m11ar products in ice cream is not new. Frozen
cream with added sucrosevwas used rn,the 1930-s (25,31). MFM products
have been available in thiS'country'oh a limiteddscale for more than
15 years. | |

Mllk production in the United States dropped 3.5 bllllon pounds to |
a total of 120 bllllon pounds in 1966 (10 29) As a result, shortages s
»of milk fat developed; prices advanced for milk and milk products, large )

amounts of MFM productsvuere imported'from Europe during'l965—67. The
“_use of imported MFM had a7great:impact onfthe’frozeh'desserts industry,f
duebmainly to their coSt»advahtage : A renewed 1nterest rn MFM products
‘developed during 1965-67 even though they were hotvnew as ingredient
- sources of fat in frozen dessert formulations. -

Dairy imports have:heen llmited‘since 1953 bj aﬁthéiit§ of Sectiohv'
h‘22.of the Agricultural Adjustﬁent Act of 1933 (22, 29). Quotas Were ‘

. establlshed however, only on spec1f1cally def1ned dairy products such
j;as Chedaar cheese and butter leltatlons were not establlshed on other'
imported aairyvproducts. 'To»get around the 1953.U. S. 1mport quota,ic‘
_milk fat was.importeddas'butterOil, rrozehtcream,_and as‘milkbfat and .

‘sugar mix. products.v_

In 1966 the U. S.. Tariff Comm1551on placed a quota of 1.2 mllllon lf =

epounds’per year_on_butter01l.‘ Followrng the" quotas restrictrng the flow



BNV |

‘orsimﬁortatiohof hutteroii,'M?M_products'immediately hegah~tokappear;f
hhkcoﬁtrols werekestablished neat under provisions of Seetiouk14;61(A)vofu
tlthe CustomshReguiations, uhich states; where there is a p0531b111tv of‘
‘kproducts belﬂg imported to be sold at less than fair market value,n”

within the meaning of the Antl—Dumplng Act of 1921 amended, the Depart—
ment of Treasury, Bureau of Customs, will act on complalnts.recelved,.to
enSure.that~either such products dofnot enter,nor that the price is

e'raised'suf ficiently so that the domestlc strurture is not undermined (10) Mo

The importation of MFM produots were made avallable when, under |
prov151ons of the Customs Act, 1mportat10n was permltted for a product
having 44 percent mllk, at or‘less andvpermlttlng a sucrose content |
between 50 and 60 percent (15) MFM products not only alioued‘circum—,~
vention of the quotas on butter and butter011 but (because of the’ rapld
A growth and.usage of thls product) It also,c1reumvénted the U. S. Sugar :
'Actland its quotas;: | . ’

In July of 1966, the U. S. 'Sec.r‘etary'{ of Agriculture limited the =
'importation of milk_fat and‘sucrose.miitures'to a marimum of 25 perCentf
on the.sucrose~COntent,vso that the{U.'S;:sugarbquotasfwould not be't
- violated. The importers again circumvented these regulatioushby altering.
the'tomposition of the MFM products by.redUCing the sucrose percentage
“and addlng nonfat dry m11k.(NDM2 (6, 22) |

In order to curb the upsurge of 1mportq, the Pre31dent of the,Unlted
States by Proclamatlon of Ju1y~l 1967 placed quotas on a atmber of
: dairy produc,s forrthe.flrst'tlme, Under this Proclamatlon, dairy -
"importsvwere;reducediffom §.3 hillion to about Onefblllron pounds'mllk 3

~ equiyalent, This reduction brought fmports to less than 1% of domestic =



'ifmllk productlon, whlch was about 120 bllllon pounds annually (1)
Imported MFM products were restrlcted from 106 mllllon pounds to "
v'2§58 mllllon pounds annually.b Thls is approx1mate1y the 1961 65 average
»before the 1966 surge of 1mports began (1 17).

The comp031tlon ofs;mported MFM's have varied with provisions‘of li
th° U. S Customs Act. Before any‘prouisions were nade, tnese MFM
products had a comp031t10n of 44 0% mllkfat and approx1mately 56.0%
sucrose. Prlor to 1966, prov131ons of the Customs Act permltted 1mpotta-.
' tlon ‘of MFM products contalnlng 44,07 mllkfat or less with no 11m1t on |
sugar content 1mposed The new blends conslsted of 44 0% mllkfat
- 24.0% or. less sucrose and 31.0 - 33. O/ NDM or 44,07 m11kfat, 20. 0 - 24 077
sucrose and 21.0 - 26.0A NDM. These MFM products contalned‘approx1mately
l.OZ molsture if made from butteroil'and‘l0.0% moisture iflmade fromii:
butter (Table 1). | |

| ThekMFM products arespackaged‘in’even weight 50/60 pound nOrtions |
in polyethelene bags, placed inlaicardboard-boxland stored at 0°F or‘
below for“snipment.. Menufacture.of MFM products:is not comnlicated;d"i
'Equipment needed is generally\found‘in most dairy plants} |
} Ice cteam manufacturers purchased these:imoottsAfor several reasons
(34):‘ a) Thete wasva'decrease in governﬁent stocks of milk products dn
11966, along with a shortage‘of:milk fat in some forms.because-of,thebeld
continued reduction'in cowvnumbefs on thetfarm, however gouernment stocks
increased‘greatlyiin"l967 due ptimarily to the inCreased usage of MFﬁ
.ptoducts;‘b).a sufplus.of milk and)milkiptoducts.eiisted, especially
i.in Europe;and the common market»countties; c) the.United States faces

more trade restrictions and price regulationsJon'imported'products;_:



Table 1.

Composition of Imported Milk Fat Mix Products?

Type Product

A Fat and Sucrose S Fat, Sucrose and MSNF
Ingredient : . Butteroil Butter - Butteroil ~ Butter
= - - bv (%). )
wilk Fat 4344 L 43-hh 0 43hh 4344
Sucrose . - 56-57 4647 23-24 2024
- - 31-33 21-26
Moisture ‘ | _b 1.0 max. .- 10 | 1.0 max. : 10 -

" 8Ice Cream World

bNOnefét Dry Milk



_ d)’a cost;sanings could'befreeiized on inported'MfM prodncts; with e-'
poséible'sevings of np to 20% on full ingredient costs;'e);MFM producté
coulddtereasily utilized in the‘ﬁanufacturing process;'f) e procesSor p.
was able tovcontract his entirevseason's requirements; and g) these MFM
kproducts could be stored for long periods of time. .

Availability of milkfat is continually changing.;rMilkfat hes becone
more readilyraveilable and in iarger quantities to the ice cream manu- |
facturer. This is because ofva necliningpoutteerarket; the’increese&o
use of imitatioms and‘tneprising'sales\and consumption of low fat’dairj
products (28). | | | | | |

Ice cream processors reallze,that, in the luture, they will face
ri51ng lngredlent costst;.The.expandlng.lce cream and ice mllk.lndustry
has made.lt necessary to- store.excess mllkfat for use in tlmes of
.shortage,and during periods when‘the.price:is undeorable (28). Mllkfat
can be stored aspbutter,-Butteroil; frOZentcream, plastic cream, frozen
' MFM'prodncts, and condensearmiik'(28), ~In’ the late 1940‘5, Bell of
the ﬁnited'States'bepartmentbot Agricuiture advocated;storage.O£ milk
products for extended periods of timefto provide_processors'with,readily
available,supplies:ofrmiiktat-during perio&s of shortageband'higher'
prices (12,13,145; | |

During the past decade‘(24) per’ caplta consumptlon of mll& fat in
beVerages dropped three percent. However, total mllk.fat consumptlon
. decreased 23 percent, and MSNF consumptlon 1ncreased 20. percent. Theigf
hsc-of mllk.fat in ice cream and ice mllkrcontlnues to lncrease:

Wh;le,tﬁerover-a1l consnnptlon of all types of fat continues’” to»

1ncrease, tHe.consumptlon.of«milk,fat conilnues to decllne for thesej'



' 1reasons;» a) cheaper sources of vegetable fats are avallable, b) clalms vf__3ﬁf-h

{of some 1nf1uent1al people that mllkfat 1s‘hlgh 1n cholesterol content
Aifand is. composed of saturated fatty ac1ds, both of whlch allegedly .;:"-
:verfects the health of the consumer, and c) effectlve advertlslng by
E competltors. In the future; competition will have to be based on nouelty
'and 1nnovat10n, rather than the price; if milk fat is to maintain 1ts
market. New uses are needed for mllk fat. Modlflcatlon and new - technology”
Zvcan be applied to mllk fat to develop new products (24) p In this way )
the‘fabrrcatlon of neW‘speclalty productsvwlth spec1f1c properties canp'
he made to meet aprariety‘offconsuner denands; S o ‘

| One'way milkfathcan he prepared'forvuSe in ice creamvandnice miih p:
‘is to convert it‘to’hutteroilr_dProductsvsinilar todhutteroil‘hanebbeen‘tv
prepared for centurieszindEeypt, India, and countries othhe'ﬁiddle East.
“hese products ‘are respectlvely called Samn, Ghee,.and Maslee. Butter-:pd
A011 was first made by a process known as "boillng—off" (18). Thé.driéin f
of this process is not hnown; 'Laterrncentrltugal-methods were usednin :

» the production of butteroil 37. o | -

In the U. S., butter011 is processed dlrectlp from cream (37)
Special separators are ‘used that will vield butteroil of 90 95 percent o
-fat, The butteroil 1s reseparated heated under vacuum, steam—dlstllled
,Aand"cooled in a vacuum»chamber._ ThlS procedure is llmlted in use because

of 1ts complex1ty and the need for expen51ve equipment. The mostv

' economzcal and eff1c1ent method of preparlng butter01l 1s by de—emulsi- ‘:fh,;ii’:“'

‘fication.of cream‘(37)' The equlpment needed in this proceos is a vat

‘ equlpped with an agltator and a cream separator. Incoming mllk 1s
I

"agltated heated and then run through a cream separator. The cream_i-f“""'




‘*ﬂportlon is developed by us1ng surface—actlve agents (38) to de~emu151fy
' the cream. The developlng 011 layer is then separated from the serum
'_by 81phon1ng, dralnlng or decantatlon. nghrfat creams are recommended:

,because they requlre less agent for de—emu181f1cat10n and yleld 1ess‘l"

:E_serum.~ To insure that the de—emu131f1catlon process is complete, increase -

Vthe‘temperature and/or proiong the holding timefof thekcreaméagent‘
mixture. | o “ - o

Anhydrous or. dry mllk fat 1s another source of‘fat whlch can be o
used in ice cream and ice mllkvproducts. ThlS dry mllk fat is made only
from high quality freshfsweetbcream.j The cream is heated to l70° -190° F
sepalated to contaln 807 fat, run through a homogeniver 1nto a contlnuousf‘
itype settllng tank. A product contalnlng approx1mately 98/ fat and 2/
. molsture.rs secured,AbBy centrlfug;ng,'a denydratedﬂmllk fat is obtalned
(32)’ . P T Ll A .

Increased use of concentrated nllh fat products.ln frozen desserts
appears favorable. Arbuckle (9) et al used a speclal heat—treated mllk'
fat (HIMF) that was developed by USDA ThlS fat prov1ded satlsfactory..
'flavor characteristlcs (9), which can be used in the production of ice
- creamiandclce mllk Products were prepared u51ng HTMF heated to fivev:'f
different temperatures:' a) 230°F b) 248° F' c) 266°F; d) 284°F'«and:h.
'e) 302°F These HTMF products were used at the rate of 2 1/2 to 3 percent{
of the Welght of the mix in prov1d1ng a portlon of the fat for the 1ce' |
'fmllk,mlxts Durlng a srx-week storage\period flavor deterloratlon uas‘,
hfuless for products made from HIMF than for the control le.. ThisfwaS'
‘becaluse the higher heat treatﬂent of the milk fat prolonged the keeplng

,¥;qua11t1es,of the lce;cream products by controlllng ox1dation, thus:_7x -




: 7assuringda hetterdsheif iife;h‘The'ice cream'madesfrom_a:mixiusing a.j?cﬁ
o milk'fatvprocessed at-266°F;'had the'mostvdesirahle flavor‘character;

‘ "’stics. ThevHTMF‘ingredients had’no effect on bodp'andpteiturexof the;
ice cream. The results:indicated that HIMF imparted a desirahievflaror_lu
that was‘acceptahie tobthe conSUmer (9);» The HTMf products‘also had'f:
desirable storage properties and other characteristics»that madevthem
' de51rable as ingredients for 1ce cream and ice mllk proce331ng.

~In further research, Arbuckle (6) has shown that MFM products vary ;:d
in quallty and that these quallty aspects are closely related to the
characterlstlcs of ice cream made from these MFM products. It was'
observed that MFM products produced more de31rab1e ice cream whenlused 1n

comblnatlon with cream. MFM products 1moartcd more desrrable charac—‘
teristics to mixes and to the.flnlshed ice cream products when they
ontalned sucrose (6) vMore desrrable results were obtained when cream

was used- to supply 50 percent of the fat in comblnatlon w1th the MFM

product. A combination of MEM and cream compared favorably to ice créeam -

‘made from»fresh.cream. Therefore,'to be?usedvin rce,cream»manufactﬁring;'

- MFM products must be of good quallty.

Arbuckle and Bell (8) studled the effects of fat sources on the.
properties of ice cream.b Concentrated sweetened cream compared favorably
Y_WLth.fresh cream 1n produc1ng de31rable flavor, body and texture char-v
acteristics in the flnlshed ice cream.» Also, ice cream- made w1th
concentrated sweetened cream was’superior to ice cream made with frozén :f"
.cream or“hutter.'»Results_also showed that concentrated sweetened cream:d

‘had hetter'storage properties than frozen cream or butter.
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Based on the resﬁlté of éarlief'Workﬁon 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.



N .

‘:’Determination.of'Fath*:iv_.'

.The:amount of”tatdin ice»ctean‘andiice nilk nas:determlned7by'the‘:
Banco procedure (3 5), a modlflcatlon of the A.0.A.C. Babcock Method
(20, 30) A 9-gram sample was Welghed dlrectly 1nto a 9«gram paley;
"_204 ice cream test bottle and 10 ml of hot Water Were added The mlxtute1*
was heated to 90 C in a water bath 2 ml of 5 normal NaOH were added
and the contents were mlxed unt11 no lumps remalned Then four 5-ml o
portlons of Banco Reagent B were added The contenta Were-mlxed thoroughly
w1th.rotary motion and held in a b0111ng water bath for 15 to 20 mlnutes. j
The fat column was’ brought into the graduated portlon of the test bottle
.by addlng 50/ methanol—water solutlon The bottles were’ centrlfuged
for 5 mlnutes- placed in a temperlng bath at 60 c for 4 minutes and a
drop of readlng 0il- Was allowed to Tun. down the 1n31de of the neck -of
,the bottle to the top of the fat column .dThe percentage of fat wastuh
'measured w1th d1v1ders.- When MFM or hlghefat cream products were - tested
4.5 g of sample were Welghed 1nto a 9-gram 50% paley bottle, 10‘m1 of
v'thot water were added and the procedure for testlng ice cream was followed

o except'that the read;ng‘of percentage fat was multlplled by.two.vv

Determination of Moisture

‘Totalxsolids were determined by'the'Mojonniet”Method (20), and the'f“
tpercentagefmoistdte'Was calculated'bylsubtractingvpercent totalvsolidshe

_ from 100% (% moisture = 1002 < Z T.5.).

bliljfiﬁﬂd‘}inf,
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Determination of Copper

The copper content qf the creém and MFM prbducfs was determined
by atbmic absorptioni(23)} A 15 gksamplevwas charred in‘a platinum dish
and ashed in a muffle oven at SSOAC for 5-10 hours.: Aftér ashing, the
residues_were dissolved in 1:1 HC1, evaporafed to dryness‘on electricl
hot plate, and diluted to standard volume withFO.S normal HC1l. Measure~
ments were made with a Perkin-Elmer model 303 atomic absorption spectro-

photometer at 325 mu.

Determination of Iron

The iron content of the cream and the MFM products was determined
by‘é modification of the A.0.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 mﬁffle oven at 550°C to produce a white ash.

The ash was dissolved in-l:l'HCl; transferred to a 125 ml sepafatory‘
funnel; and 5 ml of concentrated HCl, 1 ml 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. Opticalvdensity

was measured with a Bausch and Lomb spectrophotometer at a wavelength

of 495 nmu, and the concentration oé iron was then determined 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



- Weredadded, and the‘mixture stirred:until evenly»disperSed' The sample el

 was placed 1n a b0111ng water bath unt11 the fat separated then centr1— R

.fuged for flve mlnutes. Hot dlstllled water was. added to brlng the fat d,::"

‘r‘column up 1n the neck of the bottle. The sample was centrlfuged again B

for one mlnuteg andvtempered fOr f1ve minutes in a 50°.water bath" The,:l:,'

fat sample (0 5 ml) was removed and placed in a 25 ml volumetrlc flask
(dupl;cate,sample and.blank). Chloroform—methanol (70: 30 v/v) solvent

(9 4bnl)rwas addedband'the:flask ‘was 1nverted slowlv for fat dlspersion.gd
One drop each of ferrous chlorlde and ammonlum thlocyanate solution was

' :then added the sample was’ slowly 1nverted 2~3 tlmes and allowed to standn"
five mlnutes in subdued 1lght for color development.e Optlcal den31ty was
-determlned at a wavelength of 505 mu,‘ From a predetermlned standard
"curve,'thefconcentrationsfof*the;samﬁlevand blanks Were'calculated in ;jb
- terms of net ug ofllron per 10*ml . The nerox1de value (P V. ), expressed |
as m. equlvalent of oxygen per kg of fat, was calculated"'

net ug 1ron/10 ml..;wjf

P. V. = — »
o ‘,Werght of~fat.1n grams x 55.85

. Determination of Protein =

Proteln determlnatlons were made by a sllght modlflcation of the l
‘ioff1c1a1 A.0. A. c method (30) To a 100 ml KJeldahl d1gestion— |
vdlstlllatlon flask O 15 g of sample, 4, O ml of concentrated sulfuric |
'acid and a Fengar granule were added ThlS mlxttre was dlgested by
, b0111ng for- four hours, cooled to 20 C, and 20 ml of dist1lled H20 werejkr“
, added ‘ After m1x1ng and cooling to 20 C 20 ml of concentrated VaOH

~ were added and the mlxture Was dlstllled for 10 mlnutes 1nto a 150 ml




: _beaker contalnlng 20 ml of 2, 0/ Borlc Ac1d and four drops of 1ndicator. df”“f O

’Tltratlon was to the Ilrst shade of purple w1th 0 02 N hydrochlorlc

. ac1d. The,percent nltrogen was‘flrst determlned and from thls result;v:iffh”

" the peroent protein was calculated.
The percentjnitrogen ahd‘protein’were calculatedvby'the folioWing o

B v

formulas: o
hPerCent-Nitrogen ?‘mlvx N‘z 9;014‘X'100 -
'where;ft
‘ml milliliters of‘standard HC1

- N normallty of HC1 : v
0.014 mllllequlvalent weight of nltrogen
. g = grams of sample used

I ntu-n u.,

Percent Pfotein Z nltrogen.x 6. 38 (nltrogen factor for'mllk B

proteln)

Experimeﬁtal'MEM :

The commeIC1al butter011 Was heated to 120—130 F and ZSA sugar was‘v
added Thls mlxture was pasteurlzed at 160 F for 10 mlnutes and then

homogenlzed -and cooled to 130°F ulghty p p m. of ant10x1dant and 0. 05/"‘

~~'s01b1c ac1d were added to retard ox1dat10n and mold growth rebpectlvely,

(4 11 19-39). The MFM products (experlmental and 1mported) were stored
- at 50 F and were tempered to 80 to 90° F before 1ncorporat1ng them into

the formulas of the ice cream and ice mllk mixes (Tables 2 3)

W‘Fresh;cream;vthe experimental MFM, and the three different imported,

| MFM products.were used in‘the‘manufactoredof the ice cream and ice milk'»;h}f

produets;‘ Fifteen‘experimental batches of ice cream and 15 experimentaI‘




v batCheszof'ice milk‘werefmade. “A1l of the mixes were calculated in 90--;f§iti;,f,

fvflb batches, except mlxes made W1th,Ernex and Lorex. Thesevmrxes werel S
‘made in 50-1b batches, since a l-mlted amount of these MFM products

was avallable The 1ngred1ents of each ice cream and 1ce-m11k batch
:were mlxed in a steam—gacketed vat at 120- 130 F pasteurlzed at 155 F S
for 30 mlnutes, and homogenlzed at 2500 psi (Ist stage) and 500 psi

(an stage), cooled to 70° F, and put in storage for 24 hours at 40 F. -
 After thls perlod of storage ’to age mlx), van1lla flavor1pg was added
at a rate of 3 1/2 oz. per f1ve gallon mlx.,.;:

The ice cream and 1ce mllk.mlxes were made‘accordlng to the fornulas
i;in‘TableS'Z and»3 ‘ The’lce crean-mlxes contalned 10. 0%, 12 0/ and

14.0% mllkfat (Iable 2) and the 1ce mllk,products contained 2 0/ 4 07
:{and 6.0% milkfat (Iable 3) The nonfat ‘constituents Gnllk sollds not

, fat, sucrose and staolllzer) in theflce cream and 1ce‘m11k;mixes were';»’
- held constant at the.varlous 1evels of fat. Only:the'Water"levellvariedx
wlth,each‘formulatlon. The 1ce cream and ice mllk.products -made w1th
Cream as the sonrce Of fat were de51gnated'as controls and were comparedud
w1th the’ productS‘made from experlmental MFM (buttero1l) and from the

1mported MFM products.

" Freezing and Handling of Mixes o

A1l mixesvwerevfrozen in an Emery Thompson Batch Freezer'(Z 1/2ff:-<
.'gallon capacity) to an overrum of 90 percent.‘ -The percent overrun was Lh"

"’calculated by the formula of Sommer (35) as follows.v”‘»»‘

wt. of'mlx - wt. of same volume of frozen dessert e

% overrun — - :
- » wt. of same volume of frozen dessert




Table 2.

Formulas fof Ice Cream Containing»Different Levels of Fat

Constituents i , : S Percentage of Mix

)

© Fat | - 0.0 120 140

Nonfat Dry Milk® | 1L 1 115

‘Sucrose® o 15,0 1500 - 15.0

 Stabilizer-Emulsifier® - 03 o3 - 0.3

e d - —ro——— .

Total Solids S 3.8 38.8 40.8

;_,aNDM sugar and stabllizer-emulsifier ‘were constant in all ice cream. products. Vanilla'flavdr-
. ing was added at the rate of 3 0z per five gal of mix. : :

81



Table 3.

Formulas for Ice Milk 'Containiﬁg Different Levels of Fat -

. Constituents.

Percentage of Mix

dFat
~ Nonfat Dry Milk?

- a
Sucrose

 Stabilizer-Emulsifier®

vTotaIASolids

31.5

@ ___

2.0 40 6.0
12,0 12.0 12.0
15.0 15.0, 15.0
0.5 - 0.5 0.5

29f5 »

;33.5f L

‘ aNDM sugar and stabllizer—emulslfier were constant in all ice m11k products.
_ was added at the rate of. 3 oz per five gal mlx.‘-

Vanilla flavoring -

6T
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After freezing, the products were drawn from the freezer‘at‘229F;vaﬁdj_ 
packagéd in half-gallon containers and Stored at_‘10°F:unti1 needed-forv  .

evaluation. . ' : S ~

Quality Rating Evaluations

The quality of ice:cream and ice milk is judged by rgting its fiévor,
- body and téxture? melting quality, package, coior.aﬁd keeping quality ‘
characteristics. Two_experienced.judges rafed.the'products for flaﬁor;
:body, texture, color and meifing qﬁality by the procedure of Nelson andb
Trout (27). | |
"The scorecard suggested bf—Nelson and Trout was fevised'(Eig. ljk
and used to measure the degree of pe¥fection br qualiﬁy_bfba given ice :
| créam or ice milk:sampié@:?This séorecard lists‘the factoré.contributing.
to the ‘quality of a pfqdpét‘withia‘numerical value assigned to each
factor. These factofé*add ﬁpﬁto a sim of 100 and are afrangedjon the -
écorecafd in the order of ghei:'imééftanéévwifh the sum of the numerical
ratings or evaluations acting’;s a_étahdard for which the quality of the
produét is meaSufed.'b
| Thé'ﬁumerical range fOr flavor scﬁré on the ice cream scorecard is
"'from 31 to 40 (Fig. 1).> A product.that scores 40 is considered ideal
énd is ﬁot criticized. Tﬁe bedy and texture'scéré ranges from 25 to‘30 :
and a préduct that séofes 30 is consi&ered ideal (Fig.ll);-
The Nelson andrTrout procedure (27) permits ‘the fa#ing of_produdts
alsb_forvmelting.quality. Four to fivé%points are allowed forvthis prop—L
eftvaith a score of 5 éonsidered ideal and is not cfiticized. In this

study, the factors of cblor,vpéckage and bacteria (Fig. 1) were not



" Name

Ca1

Date
' Total .
Numerical . ~Sample No. ‘ ~Grades -
Ratings Criticisms 1-.21 3, 4 5 6/ 71 8 91101 '
Flavor Judges ’
40 Score i
- No Cooked i
Criticism Lacks Flavoring ¢ -
40 Too High Flavor ’
’ Unnatural Flavor ¥
High Acid :
Lacks Fine Flavor| |
Lacks Freshness ¥
Metallic '
Normal 01d Ingredlent
" Range . Oxidized.
31-40 Rancid i
o Salty . ¢
Storage i
Lacks Sweetness
Syrup Flavor
' Too . Sweet
Body and Judges
Texture 30 Score
Coarse/Icy
No : Crumbly
Criticism © Fluffy
40 Gummy_
Sandy -
Normal Soggy
Range 25-30 Weak
Melting Judges
Quality 5 Score
No Criticism
5
Normal Range
4-5 :
" Color@d Allowed . e
s Perfect 5055 S, 5. 5! 51 5 5. 5
Packaged Allowed 1 . j
s  perfect 5{5 5 5 5 5;5; 5 5{5
Facteriat  ariowed 115115115] 15 15/ 15 15/15/15]15
1 erfect i3 .
. Total Total score of '
100 each sample

N Thls item was not con51dered in this study, allowed perfect in scorlng tov

‘maintain unlformlty in numerlcal ratlngs.v

 Fig. 1.

Revised scorecard for ice cream and ice milk products. . =
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being consideréd, so were élloWéd’a perfect:scoré,with nb'criticism.d R
Meltlng quality was determlned by plavlng a sample lnto.a petri

dish at room temperature (50° to 68°F) and observ1ng its response to v

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

»ekamined.’

All the products wére:tempefed from 5° to 10°F and were rafed

individually without consultation among the judges.

Preference Testing Procedure

In testing ice cream and ice milﬁ saﬁples for‘flanr,'there afe some
samples whose differences}axe'bbvioﬁs'ahd otﬁer samples‘whoSe differences
are not as readily deterﬁined' In order to cdmpensate for this diffi-

‘ culty, the "Trlangular Taste Test" (33) or odd sample method was found

to be most satlsfactory in compar;ng samples which are almost alike.
‘Based on their ability to‘distingdisﬁ‘betweeﬁ‘broducts consistently, 20.
voluntary consumer paneliété wefé-ééiedtgd‘from the>Secrétarial, graduate
and teaching staffs in the'bepartment odeairy Sdience. Ten persons from
this group wereiusdd,in each triéngular taste test. In the Triangular
TaétevTest,’the consumer prefdrence‘paneiiét (taster} is served three
samples idéntified:only by letteré or nuﬁbers'and is told that two of ’v'
thefSamples are identical and the other different; Tnitially the tdster:
is asked to answer t&d quéstiqns: “Can you detect a difference in the
samples?" and "Whigh two samﬁles are alike?" He is giveﬁ a consumer
préfere#Ce testing“fbrm (Fig; 2) upon which he‘mafks whithSamples'he '
dprefersf‘ A space is also provided:on this form for him to desdribe:the'

“difference between the samplesﬂif he can. Fach panelist is instructed to
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TRIANGULAR TASTE TEST Name "~ " -

Product

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..

Sample No.. o1 2 3

Sample(s) Preferred

Comments:

Fig. 2. Preference Testing Form
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{ivrinsé_ﬁié mﬁuth.with.water after tasting éachféréduct; :f

» A coding system is devised in which-the‘éamples"ére providea'ihtéig.f:
possible orders, as follows:  AAB, BAA, ABA, BBA, BAB, ABB. This test -
lends itself to statistical analysis in two ways. First; if can be'uéé&

~ by an expert-panel. to determine if a difference éﬁists,‘énd secbndlj,'it
can be used by a large number of people to determiheICOnsumer'aécept— li

| ability.ofieither or both samples.

-Cost Analysis Procedure

Using the formulaS'in‘TébIES‘Z éﬁd»B, ingredient costs:for ice créém o
and ice milk mixes‘wefe éalculated'pér'lOQ poundé-mi% and per‘one—haif
'gallon of‘finishediproduct Wifh790% overrun. The'percenf savings or
loss was also calcﬁlated using‘the'COntrol as the base cost.

A procedure similar.to Arbuckie's method (7) Was used."The'cost per
_ pound of eéch basic ingredient in the mix was determined and thé price =
per pound was multiplied by the amount of ingfedieﬁts used. The sum-=
mation of the total costs of all the ingredieﬁts ih'lOO‘pounds was the
total ingfedient‘costs of the mix. Froﬁ the total cost,'the‘cost of
prodycing one—half'gallon of ice cream or ice milk was éalbﬁlated'at‘a
90% overrun (7) and 21.1 gallons of ice cream can be made from 100
pounds of mii.' '

The peréentage.of sévihgs waévcalculated by subtracting the'differencé‘“
 between the priceé‘éf a one-half gallon of control and eiperimental milk
fat mix product and then dividing byithe'ingredient‘cost’of the control
(made with cream), |

c

% Savings or Loss = x 100 °
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whefé C‘isathé ingrédiént'cost of one-half gallonvdf cdntfolvmade'frOm L
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'influéﬁce.Of progeSsiné»v :

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



'RESULTS AND DISCUSSION

- Composition

‘ The cream, experimental (butteroil) MFM, and the importeo'MFM fi”'
products, Lorex, Ernek'and Isei, were eheCked'for flavorvbefote any N
analytical tests were run on their composition.v.Both batch A and B>efeam S :
were found to be slightly cooked in flavor. sTne.comment on the flavor :
of the experimental_(butterbil) MFM was good;;‘Therimported products,:v.,‘
TLorex and Etnex, wereﬁslightlv okidized in flaVor.':The imported MFM,
Isex, had the most unde51rable flavor of any of the products. Both
oxidized and stale fiavors were 1dent1f1ed

The fat content'df_tne'cream and MFM ptoducts Variedtftom 43;52 to
84.67% (Table 4). [Théienﬁerimental MEFM eontained thefhignest fat‘levei
of 84.6%. S -

The fat levels of the isex and Ernexllnoorted MFM products were
within the range of 4410/ or tess as was’ eseabltshed by provisions of
the Customs Act (6). Their fat levels were 44.0% and 43.5%, respectivelyt
The MFM,‘Lorex,vconteined'SOZ;fat, which indicated that it,wes imported
;before provisions of tne Customs Act were‘estabiished The percentage of
fat in batch A cream was 63. 44 and in batch B cream, 54. 9A,

The protnln content of the cream and MFM products was calculated as
percent nltrogen X 6.38 as outlined in the nlnth edition of A.0.A.C.
- manual (30). The:protein contents of the cream and MFM productS'varied‘
uidely from 1.1% in cream‘A‘to”li37'in creain B to 0. BZ'fot the' Lorex and o
ErneufMFH products.  The" 1mp0£ted MFM Isex, had the hlghest proteln t>;s

~content of 11.8%. Thls hlgh content: of proteln was attrlbuted to :
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Table 4.

Flavor and Composition of Cream and Milk Fat Mix Products

- Flavor

. Product Comment" = .‘, Fat Protein Sucrose MSNE' ‘Moistuf¢ :
. - (Z) :
Cream A (COntr01> "_; Sligh#ly?éoéke&’  ‘_Y 63.4 1.ia'. o ’v - 3.2 33.4.
‘Cream B (C§;trol)i Slightlj cooked  v{ 54.9  ifK _11.3- , ., ; 4.0 41.1
Butteroil - MM’ Good 1 . 84.6 L 15.3 - 0.1
= Isex —»MFMc Oxidizéd and sﬁaié “ 44.0, A:bv 11.8df' - 21.0 33.0 : 2f0'
-,bErnex - mpM© Slightl&,bxidized _M 43.5 O?3d‘ ) 56.0 - 0;5
Lorex - MEMC s;ightly bxiaize& 50,0 0.3 50.0 - 0.1

o om

0

(=N

‘Estimated from percentage of NDM in-ﬁhe creamx,z- 
‘Experimental milk fat mik__ o '
Imported milk fat mix -

- %.38 x percent nitrogen

1z .
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édditions:of nonfat dry miik’(NDM).v The experimental MFM pfotéin contenfli
was too low tdkcalculate.k | | |

All of the importgd MFM éréducts contained sugar. The Ernex aﬁdv‘
Lorex products containedAapproximately,SG.O% and 50.0%, respectively.  
These contents were high, ﬁhich means they entered this couhtry before:
.July of i966, at which timé a'maximum,limit of 25.QSZ’sugar was imposed .
(22) The cream produc#s did’ not. contain any sugar. The exﬁerimental MFM
contalned 15 3% sugar and the 1mported MFM, Isex, contalned 21.0% sugar
(Table 4).

The non-fat solids conteﬁtbbf thébéfeém_énd MFprrodutfstere all
low, except the Isex, which contained 33.0Z'M5NF.; Isex was the only
bproduct in which MSﬁF:was,édded.as pact of its blend.

The.moistﬁre contehf Varied'0ver7a wide téﬁéé fr;ﬁ'ie;é iﬁéﬁ 0'17
for the Lorex and exper mental MFM to 41.1% for the cream B products.
All other MFM products ccntalned 2 O/ or 1ess m01sture (Table 4).

The copper levels of the cream and MFM. products were measured Wltﬁ~
a PE-303 (Perkin—Elmer Model 303) by thevatomic absorptionvmethdd and
iexpressed as parts.pervmillion (ppm). The results variedifrom a low
of 0.02 ppm for the Lorex to a high éf‘d.&@ ppm for the ISé%’product;
The experimental MFM and the iméora, Ernex, had copper cénteﬁts?of'o.ll‘
' ppm'and 0.19 ppm, reépectiﬁely. The cream product contained’O.Zl.ppm
~copper. There was nOtra:gooéirélationship'betweén’the éopperbéontenfv.
of the ingredients supplying fat and flavor quality ofilﬁz-iée Cream  B
(Table 5). |

The iron content of the 1ngred1ents (Table 5) varled consxderablyA

from a low of 6.33 ppm. for the Lorex MFM to a hlgh of 1. 13 ppn for



Table 5.

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

s .Fat Ingredient - p.v.© | Copperd ‘ o Ironf Flavor comment
| e ew®
Cream A o | ]._.' 0.86 - - 0.21 | s 70;93, o Slightly cooked
Crean B 0.8 | 0421 o3 . Slightly cooked
"f_ Butteroil - MFM® - 1.36 _ 0.17"’ " | 673 | Good

“Isex "Mﬂ’fb ’ 4-88‘ P ‘0.‘40 | 0477 N Oxidized and stale

:'Etnex - 2.54 T 0.19 o 1.13 Slightly oxidized
Lorex - M’ ’ 3.56 o 0.02 | 0.33 | | Slightly oxidized

Experimental milkfat mix

o

Imported milkfat mix

[¢]

Peroxide Value - m equivalenti of oxygen per kg of fat

3

Perkin-Elmer Model 303 -~ atomic absorption method

o o

Parts per million

i

" TA.0.A.C. method (Association of Agricultural Chemists)

62
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thé‘Ernex:MFM.. The expérimental MFM and Isex MFM éontainedib.73vp§m
" and 9.77np§m, respéctively, The cream product had the next to the
1highest’iroﬁ content at 0.93 ppm. There was not a good relatlonshlp
between levels of iron in the‘ingredients supplying fat and flavor
quality of 147 ice cream.
| The peroxide value (P. V.) of fat in the‘cream‘and MFM prodﬁcts ﬁas
determined from duplicate samples of 147 ice cream (Table 5). The 14.0%
ice cream was selected becéuse5it ﬁéé easier to obtain a represehtative
sample of fat from this ﬁfodﬁct. |

The P. V. ofvthe'fat‘from cream wasrlowest at 0.86 and the f. V. of
the fat from the experiﬁentallMFM product was_néxt lowest at 1.36. The
imported MFM products,.Erﬁex, Lorex andFIsex,'had pexoﬁidé values of
2.54, 3.56 and 4.88, respé;étivély'. .‘ ‘

The cream product had a 10w P. V. and a good f1avor, but was sllghtly
cooked. The experlmental MFM W1th the next lowest P V. had a very good
flavor. The Isex MFM had the hlghest P, V. and_the poorest flavor.

The flavor comments were oxidized and stale. :

When an oxidized flavor was observed in MFM products (Tgble 4), 
this flavor’carried over into the ice cream and ice milk prééucts (Téble
5). The créém producfs had a slightly cooked flavor that was also
observed in the 14% ice cream produéts (Table 5). The‘peroxide:value of
fat was a good indicator of the quality of ingrgdients supplying fat in

ice cream products.
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‘-Quality Rating

'Eefore'a "Quality Rating Test" can be conducted by eXpérts whbrééore
tﬁe i;e cream and icé milk f?r‘flévor, body and te%ture, and melting"
‘ prbperties,'qﬁaliﬁy needs to Be:defiﬁed. According to Arbuckle (7); thé'.
"ice cream tha; is of high‘quality is oné that is made from good mix ‘.
ingredienﬁékfrdpefly balanced éo as to produce a desirable éomposition;‘
élong with proper'sénitary conditions by quality-minded peoble."
Steinitz (36) collaborates t@ié definition §fVQUaiity; however; he gées
further by stating'that'"qualify is the(igterfelationship and inter-

action of many factors,"

with.there being "no singie cause or reason
for quélity in ice créam;" | |

Another.type.of‘quélity'in dairy prodﬁcts is that which is called
-"eating qualify" (36).: This type of éualitykincludes all the sensations
such as feel,"taste,'aﬁd éméll which‘the judge, taétgf or consumer | |
experiénceé wﬁen the product is taken_into the mouﬁh.v Siﬁce‘the'eséen—
tials that g@lto make up the "gating‘qﬁality"-of a dairy ﬁroduct cannot 5e
meaéured by any brdinary Cﬁemical or'physical means theﬁ it stands to .-
_ reason that sensoryvévaiﬁation (feel, taste, smell) methods must be used.

The control ice,éréam products scored perfect for fla?or, body and
texture, and melting ﬁuality in evéry instance, exceptvat the 10% faf:'
level (Table 6). Avsiightly cooked flavor wés observed in this product
and the boéy and fexture defects were SIightly coarée‘and icy.‘

The icé cream product made from butteroil scored almps& perfec£ 
(Table nD. 'Ité oﬁly criticism was that it lacked freshness gf the 10%
~and 127 fat‘levels.. Body and teéturéJWere observed to be slightly wegk.

. The.melting quality was good for the fce creams made with créam and



Table 6.

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

Body and Texture

Melting Quality

a
Fat™ Content ‘ 4 Flavor_ _ _ ,
B of Ice Cream Score Observation - Score Observation Score - Observation
(%) , v
10 40.0 s1.P cqokéd - 29.5 s1.P Coarse/Icy 5.0 Good
“12 - 40.0 - No criticism. 30.0 ) . No criticism 5.0 ~ Good
14 40,0 No cri,ticism.f‘ 30.6  No criticism 5.0 . Good

%From fresh cream as the source of fat

PS1lightly

© 28



Table 7.

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

. Fata Content

Melting Quality

: - Flavor _ ) _ Bédy.and Teiture | .
- of Ice Cream Scorei vaservgtiQn, - Score Observaticn“ ;. - Score Obseryatiop
@ |
10 39.0 Lacks freshness  29.0  SL.” weak 5.0 Good
12 . 39.5 -~ Lacks freshﬁeSQV’ 29.0 sl.bgweak 5.0 ' Good
14 | 40.0 i: bNo‘criticismlfxl 5.0

29.5 'Sl.b weak

Good

 ; 4Butteroil MFM produét |

Slightly‘ o

€e
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| and experimental MFM.
The ice creem made from Ernexescored the higheSt amohg the importsul'r
in flavor (Table-S). ‘Its main crlticism was in flavor, which wasdo%i—p?}
dized. The Isex (Teble‘9) ahd Lorex (Teble 10) ice creem products hoth_‘:
scored low on flavor. »At every fet level they had an o1d'ingredientl."
and oxidized flavor. The bod& 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.} o
The control (cream) ice mllk product (Taole ll) scored a perfect 40

on flavor at the 2/ 4/ and 6/’fat 1evels w1th only a sllghtly cooked
flavor. The body and texture of the COﬁLfCl ice mllk products was
slightly coarse and‘lcyﬁ_ The meltlng qualitv was sllghtly watery at thei
.‘ 2% fat level and foamy at the 4@ fat level

uThe ice milk»products made from<butteroil scored dlightly higher :
verall in flavor, body and texture than the control ice nilk products s
(Table l?) This is due to. the butter011 1mpart1ng a more pronounced
flavor at the 1ower fat levelu than does cream. ‘

Of the imports used in the 1ce mllk products (Tables 13 through 15),
it was ea31er to criticize the properties of ice mllk at the 6/ fat level
~ than at the.27.and‘4/ fat levels. ‘This is because'at the hlgher fat _1
percentage levels, 1mports 1mparted more flavor due to a higher totall
solids content.

".The main cr1t1c1sms in flavor for all the 1mported ice ﬁllk products, ph'ﬂ fﬁ’

except the Lorex’ product (Table 14) vete that they’ 1acked treshness and |
had}an old ingredient flavor. 'The'Lorex and Ernex imports (Tables r4, gl‘

- ahd715) were OXidizedfat the &% fat level. All of the'ice-ﬁilk.products‘:ffrkﬂli.d




Effect of Levels of Fat on . Quality of Ice Cream

Table 8.

Made with the Ernex MFM Product

o Fat? Cénf:ent_ o ‘Flavor ' Body éfxd Textur;—i, ) Melting Quality
: »of» Ice Cream - Score Observaticrm - Score | ObserVaif:ié? Score VObservaticvmh
) o
T 38.0 Oxidized 29.5  Guumy 5.0 Good '
12 38.0 Oxidized 30.0 No.;ériticism | 5.0 Good
30,0 No criticism - 5.0  Good

14 ' 38.0

Oxidized

B ®Ernex imported MFM product




Table 9.

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

' Fata_Content

- Body and Texture

‘ 1 Flavor Melting Quality =
of Ice Cream Score Observation Score “Observation Score Observation

(%)

10 35.0. 01d ingrédient; 29,5 $1.° weak 4.0 Foamy

' oxidized e o

12 36.0 01d ingredient, 295 $1.P weak 4.0 Foamy

~ oxidized : : L
14 36.0 0ld ingredient, 29,5  81.b weak 4.0 Foamy

oxidized

Asex imported MFMvproduét-

Dglightly |

9¢



Table 10.

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

oxidized

;‘Fata'Content Flavor Body and Texture _ Melting Quality
- of Ice Cream Score : Observationk Score Observation Score Observation
%) |
10 37.5 0l1d ingredient - = 29.5 - Sl.b weak 4.0 Foamy, watery
12 35.5  0ld ingrediemt,  29.5  SL.” weak 4.0 Foamy, watery
~oxidized '
14 '35.5 'Old_ingredient, v 29.5 n Sl.b weak 4.0_‘ Foamy, watery

 BLorex imported MFM product

-~ Pglighely

L€



Table 11.

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

 Fat? Content ' » v 'Fiavor | Body and Texture Melting Qﬁality
~of Ice Milk - . Score Observation Score - . Observation Score Observation-

(%)

b . - b .
2 40.0 S1.  cooked 28.0 S1l.  coarse/icy, 4.5 Watery
, weak . '
4 v 40.90 S1.  cooked 29.0 S1. coarse/icy 5.0 S1.  foamy
6 40.0 $1.° cooked 5.0 Good

29.0 "Sl.bycoarsé/icy

a o oy
_ From fresh cream as the source of fat

Ps1ightly



Table 12..

Effect of Levels of Fat on Quality of Ice M11k
' Made with the Butteroil MFM Product

Fat® Content Flavor - . Body and Texture . " Melting Quality
of Ice Milk Score Observation - ‘ Score Observation = - Score Observation
(%)
2 40.0 A s1.® cooked 28.0 Coarse/icy, ' 4.5 s1.” foamy
o weak .
4 40.0. No criticism 25.0  Coarse/icy 4.5 $1.° foamy
6 40.0 No criticism . 30.0 No criticism 5.0 Good

3Butteroil MFM product

- Ps11gntay

6¢



Table 13.

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

vFata.Contént

Body and Texture

L ‘ Flavor: ) Melting Quality ,
~' . of Ice Milk : Score Obserwvation ~ Score “Observation - Score = Observation
(@)
2 39.0 Lacks freshness .  29.0 Weak 4.0 Foanmy
4 | 37.0 Qldvingxedient: 2925f No‘dritiéiém',’ 4.0 Foamy
6 . 35.0 .Old‘ingredient._. 29.5» ; No criticism»

~ (strong)

4.0 -~ Foamy

“;;uaIsex.imported'MFM product

oy



Tabie 14.

Effect of Levels of Fat on Quality of Ice Milk
Made with the LorevaFM Product, :

Fat? Content | Flavor:.. _ Body aﬁdATéxture - Melting Quality
- of Ice Milk =~ -  Score . Observation Score - Observation - Score Observation
(%)
2 40.0 No eriticism 29,5 s1.P coarse/icy 3.5 Foamy, watery,
: o R A ‘ : low melting
resistance
4 v 40.0 No criticism 29.5 '.‘Sl;ﬁ coarse/icy 3.5 Foamy, watery,
‘ ‘ ' ' : ' low melting
resistance
6 38.0 Oxidized 29.5 » Sl.b'coarse 4.0 s1.P foany,

watery, low
melting '

“resistance

3L orex imported MFM product

Ps1ighely

T4



Table 15.

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

oxidized

5 Fat?® Content : Flavor Body and Texture Melting Quality
- of Ice Milk " Score Observation. Score  Observation . Score Observation .
@
2 40.0 No criticism 29.5 1.7 weak 4.0 s1.? foamy,
watery,
low melting
‘ resistance
4 39.0 Lacks freshness 29.5 Sl.b weak 4.0 Sl.b foamy,
: watery,
low melting
resistance
36.0 01d ingredient, 29.5  Gummy 5.0 Good -

®Ernex imported MFM product

" Psiightly

Y
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;nmade‘from imports scoredvhigh‘indhody:and'terture.thhe'Ohiy‘principaldhtrw‘Qf
hcriticisu on bodyvand terture was SLightly weak,' The'Loreriice uilkoifil
fproduct‘was slightly coarse and.icy.W |

The melting‘quaiitw of the ice'milk.made frombimported MFM productsh
did not score as'high asrthe ice milk products made fromrcream and the:'
butteroil MFM. All ofbthe ice milk made from the imported MfM products
had melting qualltles that were foamy and Watery ‘Thedhorex and Ernex

ice milk products, in addltlon, had a low meltlng re31stance.‘

Relative Consumer Preference

Tables 16 through 28 show the results of relat3ve consumer preferences7
for ice cream and ice mllk made from cream>and MFM p oducts at dlfferent
fat levels. The:control ice creah producte*were compared'at¢fat 1eVels‘
of 10% vs 14%, 127 vs 10%, and 127 vs 14% (Table 16). This test was
| used to determine ifka difference hetween'these COntrol products could
be determlned and at what fat 1eve1 they were preferred Most of the'du

panellsts correctly 1dent1fred‘the dlfference between these products,
however, the panellsts preferred the 12/ control ice cream over both’
»the.lOA and the;l4é.1ce cream.: The results show that the medlum (12/)
dfat 1ewel ice cream product is the most preferred.

~“At the 10%, 12/ and 14% 1evels of fat, comparlsons were made a
fbetween the control 1ce cream and 1ce cream made from the- experlmental

(butter011) MFM product (Table 17) The panellsts could not dlstlngulsh :
between these ice cream products, except at the 12/ fat level where '
“differentiation was 31gn1f1cant (P<0.05). A deflnlte preference'was

not 1nd1cated for control ice cream over 1ce cream made from the eyperimental




Table 16.

Relative Consumer Preference for Ice Cream
Containing Different Levels of Fat

. R B ¢ L ﬁiffé?entiatibn oo Preference Distribution of
Comparisons Between: CIT IIT" Significance . Panelists in CIT Tests
¢® - 10% vs ¢* - 14% 9 1. p<0.01 . 5c¢®-10% 4G~ 14%

©¢® - 12% vs ¢? - 10% 7 3 . p<0.10 6 c®-122 1c®- 10%
¢® - 122 vs ¢? - 14% 7 3 p<0.10 6 c* - 12% 1 ¢® - 14%

a ’ ’
Cream as the source of fat

bCorrectly identified triangulation

" ®Incorrectly identified triangulation

Cyy



Table 17.

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

Number of Panelists in

_Comparisons. = Fat - S d o Differentiation - CIT Tests Preferring:
.. ‘Between: - Levels . CIT <ITT - Significance ed gb
(% , |
c®vs B 10 4 e oows® 2 2
- c®vs B° 12 8§ 2 pw.05 . 5 3
¢® vs B° 14 5 .5 N 2 3
a

Control ice cream made with cream
Experimental MFM (butteroil)

Correctly identifiéd triangulation

a o o

Incorrectly idenfified triangulationw"

0]

Not significant 
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“. MFM product.

Comparisons were ﬁade between the control and Ernex ice creém :
prcducts at the 10%, 12%, aﬁd‘léz fat levels (Table 18). At the 10%
and 127 fat levels; nine pf the panelists édrrectly ideﬁtified the':
difference between these products (P<0.01). At the 14Y% fat level 6n1y
5ix panelists correctly identified‘the.difference aﬁd fourvincorrectly
identified the difference between these produéts with no Significant
difference. Of the nine panelists who could‘disringuish the differencé
at the 10% fat level, eight preferred the control product and one the
iéex produét. At the 147 fét lefel rherévWas no preference. The results
show that the control ice cream producr was preferred at‘the 10% and
127 fat levéls. -
| In Table 19 comparisons were made between the cOntrélvand Isex ice »
cream products at the 16%, 12% and 14% fat levels{‘ The“panel of ten
tasters correctly identified the samples every time, indicating a
highly significant differenée‘(Péo.Ol) bétweén sampleé. At the 10%
fat level, a slight preferenée was indicated for the Isex product over
the control (ratio of 6 to 4 in the CIT tests). At the. 127 fat level,
all ten panelists preferred the control preduct oﬁer‘rhe icé’cream made
from the imported Isex. At the 147 fat level, eight panelists indicated
a preférénce for tﬁe confroi product, and two indicéted a preference for
the Isex ice cream. The trend was for the paneliéts to prefer the .
control ice cream products at the higher fat levels.

‘In Table 20 combarisons were made between the control ice cream and
the Lorex ice cream pro&uct at the 10%, 12%, and 14%Z fat levels. ‘At rhe

10% and 127 fat levels, nine panelists correctly identified the differénce )



Table 18.

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

Number of Panelists in

~ Comparisons Fat o ' d | _bDifférentiation ‘ CIT Tests Preferring:
. Between . . Levels  CIT - - IIT" -~ - . Significance ' ¢ ~gP
(% _
 cts B 10 9 1 S P<0.01 8 1
s B 12 9 1 P<0.01 6 3
c®vs B 14 6 4 ws® | 33
Control ice cream made with cream

- o

Ernex, imported MFM

Correctly identified triangulation

o A0

Incorrectly identified triaﬂgulaﬁion

Not significant

Ly



Table 19.

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

Number of Panelists in

'fCOmparisons ~ Fat ' ' c | d ' Differentiation CIT Tests Preferring:
Between Levels - CIT - IIT Significance - - c? ‘ : Ib
(%)
a b : _ I :
C vsI 10 10 , 0 P<0.01 : 4 6
. C wvs I 12 0 0 ~P<0.01 10 -0
¢® vs 1° 14 0 0 p<0.01 8 2
_aControl.ice cream made with cream
b

Isex, imported MFM

(¢}

. “Correctly identified triangulation

o

Incorrectly identified triangulation

8y



Table 20.

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

S - : Number of Panelists in
d -Differentiation = - CIT Tests Preferring:

A;ITj - Slgnlflcance | i R T | P

*sjgf :‘Q‘ Cambatiéons‘ 1”%‘ ~Fat - .
.. .« - Between: . Levels FCIT

o ) |
N 1w o 1 poo01 &8 1

Coctvs 2 s 1 'm0 8 1

o

GFvs® 1 o P0.01 10 0

Control ice cream made with cream

o |

Lorex, imported MFM

Q

~ “Correctly identified triangulation

[«N

o Iﬁcorrectlyiidentifiedbtriangﬁlation
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between these products and at the 14% fat level, all the paneliets:eere e

rectiy identified the difference at a significant difference of P<0;01;
The panelists sho&ed e preference for fhe control preduct of 8 t0'11E'ﬁ
‘over.the>Lorex producf at the 10% and 12% fat levels. At the 14%“fatfdvf
level, ail the panelists preferred the coﬁtrol proddct.. Tﬁe reéuite.
“show the control ice ereem product is preferredvat every fat level orer
the Lorex product. | |

In Table 21_re1ative‘COneumer,preference for ice cream made with
various MFM Products,is>shodﬁ;e The reeults verify thét Isex ice cream
products were least'preferred; The butteroilvand Erﬁexgice cream products:
were correetly idedtified inimest caeee Whenvcompared with‘the other
ice cream products. As shown by the prefereﬁce distribﬁtion; no signi-
ficant preferencelwes indicated when all the productsfwére:eompared,
excepf that butteroil ice cream was slightly preferred over Ernex ice
cream. The butteroil iceicréem weé~preferred by seven of the ten
banelists. |
| The contrel ice milk prodﬁcfe ere compared in table'ZZVat fat 1eve1e
of 2% vs 4%, 4% vs 6%, and 2% vs 6Z%. These tests were run to determine
which fat level wae'preferred'and if a differenee:cedldbbezdetermined.
The ceﬁtrol ice milk‘producte were used since they were preferred in mbst
instanees over ice milk products made with imported MFM prcducts. Mbst.
of the_panelists”correctly identified the difference whed 2% and 4Z:and .
when 27 end 6% fat levels were compared, but there was no significant
differenca between 4% and 6% ice milk. The panelists indicated afprefé
erence;fOr 47, over'ZZ.ice'milk and for 6% over 4% ice milk.

Comparisens were made‘between control and-butteroil ibe:milk.at {,f"

- fat levels of 2%, 4%, and 6%. Table 23 shows that at the ZZ‘andfGZ“iﬂ.ﬁ |




Table 21.

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

Differentiation " Preference Distribution of

Comparisons BetWeéh: CITe : IITf  Significance Panelists in CIT Test:
12 - 1072 vs 1% - 122 7 3 © P<0.10 4T -10%7 371%-12%
1®-10zvsE -102 8 2  P<0.05 31%-10% 5 E - 10%
1% - 10z vs 14 - 102 3 7. nsB | 11®-10z 219 - 107
B - 10% vs 19 - 10% 0 o = p«.01 58 - 102 51 - 102
8% - 10% vs E° - 10% .10 o P<0.01 78%-102 3E - 10%
¥Isex, imported MFM
"bErnex,'imported MFM 7
CExperimental MFM (butteroil)
dLorex,\imported MFM
e

Correctly identified triangulatibn

fIr_lcorrectly identified triangulation

ENot significant

I8



Table 22.

Relative Consumer Preference for Ice Milk Contalnlng
Different Levels of Fat

Comparisons Between » b c Differehtiatidﬁ Preference Distribution of
Fat Levels: -~ ' CIT" IIT Significance Panelists in CIT Tests:

c® - 2% vs C* - 47 8 2 P<0.05 1 (2%) 7 (42)

c® - 4% vs C® - 67 5 s st N WA 5 (6%)

c? - 27 vs ¢® - 6% 8 2 P<0.05 - - 2 (2%) 6 (6%)

[49

8Cream as the source of fat
bCorrectly identified triangulation
cIanrrectly identified triangulation,

'dNot significant
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fat levéls, six 0utI§f ten’paﬁelists incorrectlybidentified the differ-
encevbetween thé pfoducts. At the 47 fat level, seven ouﬁ of ten panelists
correétly identified the difference. These results show that fﬁe paﬁéiisfs
had a difficult time‘determiniﬁg 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 contrél and Ernex ice
milks at the 2%, 4%,,and>62 fat levels. Mosflpanelists identified a
difference between the contgél and Ernex ice milks. There was a significant
difference (P<0.10) at the 2% and_ﬁ% fat levels and at the 6% fat
level (P<0.05). .Also? pfeféreﬁce for the control was indicéted,at
every percentage of fat.

Comparisons were méde beiween the céntrol and Isex ice milk at fat
levels of 2%, 4%, éﬁd 6%. Table 25 shows that at the’é% fat level there
was no significant difféfence, but at the 4% and 6% fat‘leﬁels significant .
differences between proaucts wérebshowﬁ; _A préference was indicated
for the control ice milk, except at the 2% fat level.

In Table 26 coméafisons”ﬁere made Between the control and Lorex
ice milk at 2%, 4%, and 6Z;fét levels.  Out of ten péneiists who took
part in the tests, six cofrectly identified the difference at the 27
fat‘leVé1§FSeven correctlyfidentified the difference at the 47 fat'levei;
"and eight.correctly'identifiéd the difference at the 67 fat 1eve1.-‘ |
Also, at every 1evé1 of fa:, preference was indicated for the controi.ﬁ
Qut éf ten: éeven ﬁéneliéts_preferréd ﬁhe 6% control ice milk.

,vw'Iﬁ Table 27 coﬁparisoﬁé were made between ézrice milk madevfrqm,:rl E

' the butteroil and imported MFM'pfoducts; Most of thevpanelists_could‘_v:”f*




Table 23.

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

Number of Panelists in

_Compariéons _ Faﬁ L o Diffexeﬁtiéfidn» v CIT Tests Preferring:
' Between ' Levels © CIT® 1;_1:,d- . Significance A gP
(%) - . - . B L
c? vs B° 2 | 4 6 '. "N‘,’set o 1 3
c® vs B° 4 73 k0 3 4
c® vs B° 6 "  4 6 '? . Ns® | | o 2

8Control ice milk made with cream
bExperimental MFM (butteroil) .

CCorrectly identified triangulation

' ':dIn'cor,rjectly_ identified triangpla‘ti_onl .

®Not significant

S



Table 24.

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

Number of Panelists in

Cdmparisons ~ Fat ' c d S Diffefentiatibn CIT Tests Preferring:
Between - Levels - CIT IIT® ~  -Significance @ - gP
(%)

s B 2 73 P<0.10 | 5 2
s B R 73 - P<0.10 s 2
c? vs EP 6 8 2. P<0.05 7 1
Control ice milk made with éreém
Ernex; imported MFM v
Correctly»identifiéd triangu1ation

(<P e TN - A

Incorrectly identified triangﬁlatiqn‘

99



Table 25.

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

Number of Panelists in

Comparisons Fat /é  & ' Differentiation i CIT Tests Preferring:
Between Levels CIT- - IIT - . Significance . = cd o 'Ib
() |
| c2 vs.Ib S - ) 'V6f T ;o ? Ns® : | oy .
c® vs 1° 4 7 3 P00 R ) 0
c® vs 1° 6 8 2 p00s 7 1
Control ice milk made with cream:
Isex, imported MFM |
Correctly identified triangulation
Incorrectly identified triangulation

- R =

Not significant

95



Table 26.

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

Number of Paneliéts in

Comparisons | . Eat oAy - d B ,Diffe:e@tia;ion CIT TestsbPreferring:’
Betwgen ~~  Levels CIT IIT - _Significance. . c@ . Lb

» | B ¢ T L | | !

Gvs® 2 6 A 4 2

¢ vs P 4 7 3 \ P<0.10 s 2

c® vs P -6 8 “ N 2 ' P<0,05.’ o 7 1

aCoptrol ice milk made with cream
.bLbrex, imported MFM -
cCorréc-tly identified triangulaéion
dIncorrectly identified trianguiation'v
'eNot significant i

LS



. Comparisons . Fat

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

Table 27.

on . . Differentiétidn Preferencé'Distribution'bf_“'
Between‘v "‘Leyel ] - CIT IIT : .iSignif;cancg?a '  Pgne1ists in CIT Tests: -
| ,’% _. .
,7"*,1‘" vs B 4 4 6 N8 1 3 (&)
s 4 4 6 N8 2 (1% 2 %
P es 1t 4 10 0 P<0.01 6 (ED) 4 @wh
B® vs B 4. 8 P<0.05 5 (%) 3 (&)

.aIsex, imported MFM
bErnex,.imported MFM

CExperimental MFM (butteroil)
dLorex, 1mported MFM |

' Correctly identified tr:angulation

fIncorrectly identified triangulatlon

..gNot 31gn1f1cant

8¢
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not significantly diétinguish between Isex and Ernex ice milks andvhetweenf~}l>’”

Isex and Lorex ice milks. However, all panelists correctiy distinguiehedbv
between Ernex and Lorek ice milks and, between buttetoiihand Ernex ice

v milks.’ A siight preference'wasbindicéted for the‘Ernex'ice milk ovefdthe
Isex and Lorex ice milhs. The experimental butteroil ice milk was ollghtly
- preferred over Ernex ice milk.

In Table 28, 10% control ice cream and 6% cohtrol ice milk are
compared. Out of ten pahelists; six.corteetlytidehtified the difference;
and all six paneliste preferred the 6Z‘iEe milk ever the 10% ice cream.
These results pertly'eubstantiate the ihcreaeing sales end demand fof‘;

ice milk ptoducts. N

Cost Analysis

In thejcoet ehaiﬁei;fefiiee:creem and‘ice milk prbducté, the cost‘ij'
per 100 lbe of mix, eost‘per 1/2 gai, of ice cream and percent savings
Were calculated for cream and for each of the MFM ptoduetstv The'MFM ,
products used in this study.were’theﬁexperimental (butteroil) and the
three imports - Lorex, Ernex and Isex. The costs Were'éalculated and”
analyzed at the 10%, 12/ and 14% fat levels for ice cream and at the 27, ;t}
47 and 6% fat levels for ice mllk

The cost of the 1ngred1ents used in this study is ptesented in Table
29. The current price of milk fat in manufacturing grade cream was
$0<86'per lh.at thevtimevof this study. Forty percent cream'cdntains
5.4% MSNF (milk solids not fat), and as a result has a sllght advantage
’1n price over butter01l when used in the same products and at the same it

basic price. These results are shown 1n‘Tables 30 through 35;,”‘




Table 28.

Relative Consumer Preference for Ice Cream

and Ice Milk Made with Cream as the Source of Fat

Number of Panelists in  "

‘Comparisons Between - - L b C é . Differentiation - CIT Tests Preferring
. Fat Levels: ' CIT" LIITT Significance g cd '
c® - 10% vs C* - 6% 6 e owd 0 6

_aControl ice cream and .ice milk made with,qream_
.bCorrectlyvidentified triangulation
3 _cIncorrect1y identified triangulation

f5  §Not‘significant§:p

09
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The cost of“thevimported MFM products, Lorexvand Ernex, was'$0338

R per 1b of product, and the cost of Isex was $O 35 per 1b product at the E

.:plant (Table 29). A1l the 1mported MFM products had a cost advantage overlt_.i;:v'

» »the'products made w1th.cream ox butteroil. The ice cream made Wlth Isex p
MFM was much cheaper:to produce Ey two to four cents per one—half gallon _ :i
than ice cream made with the other impdrted MFM products, (Tables 30
through 32).- U

The market cost of NDM sucrose, stablirzer—emulslfler, vanllla
flavorlng, product package, and water vere $O 22/1b, $0.10/1b, $0. 60/1b p:,'
-915 40/gal., $0.045 each, and $0.001, respectlvely. When the market
cost of the sucrose and NDM 1n the‘lmported MFM products was consideredv
the cost.per pound of fat in the Lorex, Ernex and Iseh was respectlvely,
$0.66, $0. 74 and $O 58 (Table 29) | o |

There was a very substautlal sav1ngs, esoentlallr trom the cost of
milk fat, when 1mported MFM produCLs were used as sotrces of fat in 1ce
-cream. The savings were greater at hlgher fat levels (Tables 30 through
32). A 20.7% saving was reall7ed when Isex was ‘used in manufacture of
~ ice cream contalnlng 14/ fat (Table 32) |

‘The saving was greater rn'the ice mrik for everv 2) rucrease in fat
(Tables 33-35). Little sav1ng was realized at the 2/ level of fat when -
different fat sources arefused (Table 33); however, at the 44 and 6%
t'levels, the savings are more substantial (Tables;34 and 355.v Next tof
Isex; Lorex MFM uas'tue most influeutial in savings Witu‘Ernex showiug:
»the_ieast amount o£ saviug over cream or‘butteroil (sties‘SS through ‘

35).
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i

A cost aﬁaiysisiéf ice cream atvthe lQZIfat léQel ié>preseﬁted in .
Table 30; The cost perAIOO 1b mix Varies from_a low of $li;83;f0r Ise# :
to a high of $i4.60-f6r the butteroil MFM. This gaused the COsf of 1/2 
gal. of 10% ice cream to vary from $0.2802 for Isex to $0.3461 for thé
butteroil MFM. The percent savings were quite substantial, from 18.4Z>

savings when using Isex to a loss of 0.8% when usiné buttéroileFM as
the source of fat. When_uéing the Lorex and Ernex, cost per 1/2 gal.
of 10% ice cream was $0.2987 an& $0.3188, rééééctiﬁély, with a savingé
of 13.07% and 7.2%? 'Tﬁe'éohtrél icevcream was next to the highést in
cost at $0.3434 per ¥/2:gal; |

In Table 31 the éost of 1ZZ.i¢¢ cream is analyzed. Tﬁé trend is
still the same with butteroil 127 ice'cre;m COéting $0;38633per 1/2 gal.
at a loss of 1.17% as compared to the control ice cream. At the same
rate, Isex fce cream gosts $0.30§4 pér 1/2 gal. at a savings’éf 19.47
ovef the control ice:éreéﬁ.

In Table 32 the cost of 147 iée'creéﬁ’is analyzed. The cost of ice
"cream per 100. 1b mix made from fhe ﬁutteroil MFM is Still running at a
higher rate than fhe‘cdntrol ice;cream. “In cqmpafing éosts,_bﬁtteroil
ice cream af the 147 fét.level is étill the highest of the MFM produéts
at $0.4276 per 1/2 gal. and shbwed a 1.1% loss. Isex ice cream contiﬁues

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

The frend in the>102, 127%, and 14% ice cream products is for the
but;eroil ice cream t§ be the most expensive, éhoWing a loss at evefy
fat 1e§e1. Isex ice cream was produced at the lowest cost and showéd 

the highest pefcent saving.b Lorex was the next lowest in cost with Ernex"'

bgjng the highest among the imports in cqst.:
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'The:cost anal&sislof ioe milk products‘at the 2% fatlleveliis_;
presented in Table 335 The'ooot'of 100 1b of ice milk mix:ﬁas less
than 100 lb of ice cream mix,'méinly because of'fhe'10Worlfatvconten£{
Butteroil ice mllk'mix cost $7.97 per 160 1b as compared[to a low of>

$7.40 per 100 1b of Isex mix. The cost per 1/2 gél. of 27 ice milk

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

The 2% butteroil ice milk showed a IOSS;of 0.1% when com?ared to the
control ice milk. Isex icé»milk had tho highest percent saving at the
2% fat level of 7.1%. | |
The cost analyéis of'ice ﬁilk products atvfﬁe:ézlfat 1eve1 is‘v‘

presented in Table‘34. “gutteroil ice milk products éf theHAZ fot 1evel
were highest among the MFM products;;perﬂlOOIlb mix aﬁd'péé»l/Z gal.
ice cream. Butteroil ice milk costs $0.éé95fper'l/2 gal.kaod showed é
loss of 0.4% when compared to the oontfol.. Of all the products, Isex
4% ico milk was'cheapest.to produce.b It costs $0. 2035 per 1/2 gal. at
a saVLngs of 10.97% over the control 4% ice m11k

~ The cost analysis of ice mllk products at the 6% fat level is
presented in Table 35 Butter01l ice milk costs $11. 41 per 100 1b of
vbmix as rompared to a low of $9. 59 for Isex ice mllk at the 6% fat level.
The cost varied from $0 2703 per 1/2 gal. ice milk to a low of $0 2281
per 1/2 gal. forvIsex. Butteroll ice m11k showed a loss of 0 7/ when |
compared te the oontfol-6évlce‘milk. Ioex ice milk at the 6/ fat level
showed a saving of 15.1% when compared to the control. :l

‘The cost tfénd'of ice creém:an& ice milk products was for the

cream and butter01l products to cost more than ice cream and ice milk

made from imported MFM products. ThlS study did not take into account gfi‘”"
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labor and distribution costs since they vary from plant to piant.
In conclusion, imported MFM products'can be used successfully in

the manufacture of ice cream and ice milk products, previded 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 1b of mix and per 1/2vgal. of
finished product. The percent saving realized by the use of MFM

products in ice cream products are very significant.
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| Table 29; 

Bésic Ingredient Costs

Ingredients Used in Ice Cream - ~ Cost

and Tce Milk Products Per Pound Product  Per Pound Fatv'flf

Cream - 40% B.F., 40>qt.jcan ) L o .
(wt. 83 1bs) e $0.47 $0.86

Butteroil S o.8 . 0.86
Isex Milk Fat Mix (Impért) o | | i”_ 0.35 " l 0.58
Ernex Milk Fat Mix (Impoft):‘.  A :v 0.38 ',:b : : 0.74
Lorex Milk Fat’Mix'(import) o038 o0.66
Nonfat Dry Milk Powder - - '“’» 0.22 }jf -
Sucrose . :;; * ‘  - ,‘ 0.10«2"‘.f ‘ -
Stabilizer-Fmulsifier ~ 0.0 =

Vanilla Flavoring @ $15.40 ST '
~ per gal.. e 97 =

Package @ $0.045 each | ) _ ;‘. -

Water @ $O.001_Per‘gél; A B o ;~‘.: vv G .

- F




Table 30. -

Cost Analysis of 10 Percent Ice Cream Products

Cost per 100 -

: } - Cost per 1/2 gal. ~ Percent -
~Source of Fat 1bs mix ’ ice cream - - Savings
l(dollérs)ml (cents), (%)
““'Cfeam (control) $14.49 3434 -
" Butteroil - MPM® 14.60 L3461 0.8
. ' (1oss)
Lorex - MFM® 12.61 N .2987. 13.0
Ernex - MRY® 13.46 L3188 7.2
| Isex - wpe® 11.83 | .2802 184

%1k fat mix

6w 4.



Table 31.

Cost Analysis of 12 Percent Ice Cream Products

v ,dest per 100 o :: Cost per 1/2 gal. ‘ ~ Percent
- Source of Fat = . : lbs mix =~ . . ice cream o Savings

| : ;,Cream’(c6ntrol):' , ‘ . $16.17   ‘: ; " ,v, ; - .3827 .iv .:: - -

 Butteroil - MFM? 16.33 R .3868 1.1
- ‘ e S : S 3 ' (loss)

. Lorex - MPM®* . - 13,93 -~ - 3299 - 13.8

a

jiErnex - MFM 14.95; : » i L ,3541 S 7.5

eex -we® . 13.02 . .3084 o 19.4

"ifaMilkAFat_M;xr i

9



Table 32.

Cost Analysis of 14 Percent Ice Cream Products

- Cost per 100

' Cost per 1/2 gal.

14.16

3354

: Percent -
. Source of Fat 1bs mix ice cream Saving3~
1(dollars§ (cents) (%)
Cream (contrbl) :1\‘$l7;85 | .4230 -
g Butteroil — MFM® 18.59 4276 1.1 .
' (loss)
. Lorex - MPM® 15.25 3613 14.6
' Brnex - MR 16.72 3890 8.0
Isex — MFM®

20.7

®Milk fat mix

89



Table 33.

Cost Analysis of 2 Percent Ice Milk Products

Cost per 100

Cost per 1/2 gal.

Percent

~-Isex =~ MFM

Source of Fat 1bs mix ice milk Savings
<aollars),,,_'» (cents) (%) ‘
Cream (control) $7.96 | - .,1886 -
‘Butteroil - MFM® 7.97 .1888 0.1
' (loss)
' Lorex - MEM® 7.57. .1793 4.9
Ernex - MM 7.74 .1833 2.8
2 7.40‘ .1753

AMilk fat mix

69



Table 34.

Cost Analysis of 4 Percent

Ice Milk Products

/

CoSt,Rer 1/2 gal.

Cost per 100 - Percent
Source of Fat 1bs mix icg\milk Savings
(dollars) (cenfé) (Z)
Cream (control) $9.64 .2285- -
Butteroil - MFM® 9.69 2295 0.4
(loss) .
Lorex - MFM® 8.89 .2;66 | 7.8
© Ernex - M 9.23 .2186 4.3
} Isex - MFM® 8.59 .2035 10.9

- ®Milk fat mix

0L



Table 35.

Cost Analysis of 6 Percent Ice Milk Products

Cost per 1/2 gal.

Percent

Cost per 100
Source of Fat . 1bs mix ice milk Savings
(dollars)  {cents). | (%)
Cream (control) $11.33 - .2685'1 -
Butteroil - MFM® 11.41 .2703 0.7
‘ (loss)
Lorex - MPM® 16 21 | L2418 9.9
~ Ernex - MFM° 10.-72"._ 2539 5.4
Isex - MB® 9.59 .2281 15.0

‘ aMilk fat mix

TL



SUMMARY AND CONCLUSIONS

This research Was designedE a) to determine the effects of MFM -
o:oducts on quality, relative COnsumer'oreference snd cost for manufacture""
of icé cream and iceimilkvproducts contaiﬁing different 1e§éis of fatj
~and b) to ascertain recommccdations needed for continued use of MfM :
products in ice creamAand ice milk}produccs{ |

Thirty experimentalyoatcheS‘of icsvcream and ice milk products
ﬁere made. The ice cream prodacts contalned 10%, 12%, and 147 fat, dnd
the ice milk products 2/ 4%, and. 6% fat. The ingredientsvfor supplying ¥
fat in the ice creamcand_lce milk formulations,were:‘cféam; an experi-
mental MFM, madeffrom.bhctefoil;:aod thfee'imported:MFM'products, Isex,
“Lorex, acd Ernex. ‘Tﬁs ffozen'pfodﬁcts msdéfﬁith cfeaﬁ ﬁere designated
‘as controls and were compared w1th the ice cream and ice mllk products

made with the experlmental and 1mportnd MFh products. All“mixes were
frozen to an overrun of 90 percsnt,spgckaged;ln halfhgallon containers
and stored'at.-10°FAuntil nesaed]for“evsIUatico;‘

Quality of the cream,‘and of the=ﬂFM products, wss determined before
they were used in'fhe'icé Crcam‘andbicé ﬁilﬁ formuiatiocs; ifﬁe'cream
“.and the experlmental MFM products were rsted as hav1cg good flavor

quality. Oxidized and stale.flavors were observed in fhe 1mportedeFM
_products. The PerOXLde Value.of fat was a good quallty control test.
 It indicated'the'degreeAof_ox1dation of the fat.

‘TheAflavor defects of MFM products carried over into the ice cream

“and ice milk products.and'lowered'their flavor quality as rated by the

_72:'
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' fechnicai panel;j fhe body and tektﬁfefaﬁ&'meltingvproperties; howevefggf
‘were ofﬁanbeqpal quality to tﬁe'control ?rcducts.' | .
Thevcff«fiacore,»resultingvffom tﬁe use:OfbMFM products, eignifi—bf'
cactly lowered relatiﬁe conéﬁmer preferenee for ice creemcand_for icevf
milk containing 6% fat. Relative consumer'preferencexfor the ice milk
prodﬁcts ccntaining.ZZ or 47 fat was not significantly.different froe‘
the reepective control ice milk producf. These results showed that
MFM should not be usedvih ice cream and 6Z‘ice'milk formulations unless
they ere free of flavor defeCts. Ccmpanies bianniﬁg tcjuse MFM producte_,
should provide a means for determlnlng thelr quallty before purch351ng
vand durlng storage.: Cosgrove (15) recommends that 50 percent of the N
aalry products goxng into a mix should be fresh.
- Among good quallty lce cream products (mdde w1th crcamj contalnlng :
10%, 12%, or 14% fat,»there‘was~not a 31gn1ficant difference in relatlve‘
consumer preference. At the hlgber fat percentages; consumer preference‘
for ice cream and 1ce‘mllk,made from cream or butter011 was 31gn1f1cent1y
fh;gher than for ice cream and 1ce-m11k‘prcducts made with 1mported MFM
products that had'objecticnable.flavor defects;c
| Whenva high‘quality;'loW°fat fce cream (10%) waéfcomcared'with a
high fat ice milk (62),ccoesumer pfeferenCe”was significantly higher foff'
the 6% ice milk. Thése‘results_partly explain the increaSing sales'aué:
- demand for,icefmilk'pfodecfs.’
| In the COst'analysislof ice.cream‘ahd‘ice milk prcducts, the iﬂgref:,fl:
dient costs for the mixes wetre calculated for 100 1bs of mix and for
f onevhalf»gallon of the frozen product with 904‘overrun;’ The control products

(made with cream) were used as the base cost from whlch the‘percent qavings




74

or loss were calculatéd. The percent éavings‘were calculatéd'by-sub-‘
tracting the difference betweén the prices.of a one-half gallon of
.contrpl product and eXperimental or Imported MFM product and then
dividing by the ingredient cost of the control product.

The use of the experimental MFM made with butteroil in‘ice cream -
and ‘ice milk products did not lower quality and consumer pfeference. This
experimentél MFM, however, did not show a cost advantage because the
cost of the fat was simiiar to that ofbfresh c¢ream. If bu?teroil could
be made readily aVailable‘atba competitive cost,‘the potential use of a
butteroil-type MFM prbduct apbears‘high1y favoréble.

There was a significant cost advantage by using impqrtéd MFM
products as the source of fat in ice‘cream. The percent savings were
more substéntial as the level of fat waé incfeased. In the manufacture
of 14% ice cream, aFZOZ'savings Wére reaiized over an ice cream product
made with cream as thé source of fat; The infiuence of processing and
distribution costs on the p#ice of ice crean and icé.milk products

was not considered because of the scope of this study.



* RECOMMENDATIONS = -

rﬁased oh the'resuits ofgtﬁis stﬁdi, thé'follbwing reébmmendatiqné}‘: f;f”J
érevmadef  | -

Comﬁanies that usevMFM products invtheirvfrozen déééert prbduétidn,-
éhould establish a quality éontrol program which provides.é systém fér |
checking the quality of thése products. This is necessary sincé thé
results of this stﬁdy havefsﬁown that .the flavoffquality of MFM producfé'
varies ﬁiaely. Oxidativé rancidity and old ingredient were the prinéipal
off-flavors that were observed. | | |

Since the flaﬁor defects~founa}in MFM;pfoducts cafried over into
the ice cream and icé»ﬁilkiprbducté, it'is ﬁacessdry théf a flavor
analysis on these préduéis be undé:ﬁakén“by a technical panél perio&i‘ 
cally, accompaniedkby'g.éeroxidgvfesf.i The‘perOQidertest.was shqwn'to
be quite successful iﬁ detetminiﬁg oiidation in'fétjsburcevingredients;'

Flavor and quality anélysés”need:té be maéé upon feceipt and during‘
stoﬁage.bf MFM products té'aséﬁré good qﬁality. It is ﬁeCE§s§ry that
4uality'befmaintained;vsince.the'presenCeYOf pfffflavorsrin;ice cream
~and icesmilk.proﬂucts'madé wi£h.MFM products Qigﬁificaﬁtly‘iowers
relative consumer éreference for these pfoducts. |

There is a significant COét advantage in using imported MFM in ice
créam producté. The results of this stﬁdy verifybthat the pércent saving“ﬁ”
‘realized can‘be substanﬁiél,uespecially at the higﬁer fat leveis; if the
MFM producis-arehbf_high quality. The peféent_saving will depend ﬁponv'

-the quality bf the MFM product and how much of it is used to replace
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thé milkfat réquirements in‘icé:cream and ice milk products. A program
that provides for a systematic rotation in the use of these MFM products

will help to assure a saving in cost.
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o EFFECT OF MILK FAT MIX PRODUCTS ‘ON QUALITY
COVSUWER PREFERENCE, AND COST OF ICE CREAM AND ICE MILK PRODUCTS

Kenneth A. Gardner .
Abstract

An in&es&igafion was made Lo determine? a) the effects of miik fat
mix préducts QMFM) on quality, relative consumer preference and cost for'
manufacture of ice cream and ice milk products, andhb)bto make recommenda-
‘tioﬁs for continued use of MFM products iﬁ iée cream and ice milk.

The study consisted of 15 ekperimental ice creém and 15 experimental
ice milkvproducts;’vThe i§é.créam cqntained id%; 12% and 147 fat and the
ice‘milk 2%, 4% and 6%’fat. »Ice Créém»and’ice milk made with cream és
- the source of fat were designated as éontrols; Thése piodﬁcts were
compared with ice cream and icébmilk»made with a butteroiliMFM and three
imported MFM producfs.'v |

The.ice cream an& ice'milk.ptoéU€t§ ﬁerelsc5red'fof fiavor, body
and texture and meltlng quallty. Relative ﬁénéumef'vreferenCe was détér-
mlned by. ten consumer’ panellsts u31ng the Trlangular p;ocedure. Results
showed that the control and the’ Butter01l ice cream and ice milk productsll
were superior in'quaiity'and:were préférred by'the-éonsuméf pane1;

Wheﬂ'bff-flavorS'wéfe observed in MFM products; they carried over
intd thebiée cream and ice milk and significantly lowéted rélative -
consumer preference. The peroxide‘test indicated o#idatioh of tﬁe.fat;_

There was a Sigﬁificant cost advantage iﬁ ﬁsing imported MFM products
 in-ice cream and ice milk with the percent saving being more substantial o

as the fat levels increased.
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