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~ . . '\. . 

The probl• !df ·d~ ~~ ~tcat1on ot daby ~ vlt,b 
-~ ... ..: . ,(,._ . 

. 
aubetitute tats bu be.ea a popular aubJeet ·tor the put tew ~-

Sneral states permit the use or edible rate, other than milk tats, in 

trosen deaaerta mt theae produota Jlll8t be labeled. Man., manutacturen 

illegally produce products having a mixture of b:attertat and non-m.lk 

fate (1) and label th• as it th~ contained only tntterf'at. 

Many varkera ha.Te proposed aethoda for the detect.ion or eubatitute 

tata 1D &dry JrO(laete. Hovenr, moat of then teste are baaed on data 

gathered for pare tata cmly, that ia, vegetable or ammal tat.a obtained 

tram the 118.D11facta:rer or mllktat which had been extraottd ~ milk, 

crea11 or bu.tt.81". v-,. fw data ban been reoorded fo't tat which waa 

u:tracted from frozen deaserta. 

It is not definitely known if' fats haTe the same composition after 

being extracted tram trosen dess~ u th.,. did betore going into the 

product. Theretore. it 1a not kn.own 1t the reaulta ot these methods 

which baTe been proposed to detect hltta.rtat adulteration vould be val:ld 

S:r applied to extracted t'ata. 

Unpuhllshed VQ!'k. at Oklahoma Agricultural and Mechan1.cal College 

(19) eemp,.red bltterf'at extraot.ed from lee crNlll by the MoJonnier ether 

extraction procedure to that obtain~ by modiried · Babcock methods. The 

results ot this VOJ"k hdicated that the oomposition ot bitter.tat varied 

depend1 n.g on the method ued to extract it trom the lee cream.. In con

nection with this work it seemed logical to determine if the process of 

1 
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extraction cauaed an, change 1n the composition ot the recovered tat 

compared t.o that ot the or1ginal. 

The purpose of this study was to determine it the prroc,eas of 

extracting tat tram .trosen deaaert mix cauaed any changes in the cbar .. 

2 

. acteristica ot that tat. It was decided to use the HoJonnier ether · 

extraction procedure tor this experiment am to uae tats which were 

reprNentative or the 'by-pea which are cmmonly used 1n frozen desserts .. 

_ .. ~ •"" '; ... )' it ~~ .-~~ ·~-~ 

,; '.• ; "' 



Many teata have -~ deyelopact . f{k the dfrtection ot substitute " ) . .,. , . . 

tat adul.terat.ion or 1111k tat. Generally thee• tea are based on dit

f'erences in the rat,.,. acid compoa1.t1on ot rate. Hild.itch and Long- . 

necker (ll) and Bailey (.4.) reported that hlttertat is diatirlguiahed 

from ether rata by the low anrage molecular weight. ot its tatt.:, aoida. 

Thia ia ahown by ita high aaponU:tca.Uon nuaber and low ntraetive 

index. They also stated that butterfat containa larger amounts or 

atea:m.-wla\Ue tatty ao1da t.ban do other typu of tat. Thia ie indi

cated by the high Betcbwt-Mdeal number ot but\e:rfat. 

Blitz a . .i. (21) 1n their lillOrk with 1ce oreaa and butter collected 

1n the state of Kansas, found a definite•~~ in the Beichert

Melaal number. They, also indicated that~ feeding conditions ot 

oowa nay cause extrealll ...ariationa ,itJ. ·tu ~iohert,...Melaal. mmbe:r. 

Harper and~ hl) mentioned that ·~1;·~"'j;.,1~~-~ 'adui~ 

teratien of butterfat la very diftiealt to detect b,- t.he Reichert-
• • • • J ~ . . . . . 

Heiasl procedure. nits waa due to the r~UT~y ldgh -~~~ ot low . . 

JIGl.ecular weight ratty aoida ·in coo.amt and palm oils. 

lrln,ie Hi4 

.But,rlc aeid 1a a tour carbon• water-eolu'ble tatty acid (.3) which 

bu a low melting point (-?.9°(:.). Accord1ng to x.m.,. (12), ·milk tat 

is the only tat vhich oontaina btrb.,r1c acid. Cooomt oil and pal.a oil 

' 
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both contain low molecnl.ar weight tatty acids (caproic• oaprylic, 

capric and lauric) mt. do not. ccm~ bltyrio acid, 1een.,. (12) 
. - . . '! ... • ' .-

declared that a . tea't t~ the btltyric acitf content ot tat my indicate 

the degre~ ot mllk.t•t .adultEQ.'8.tum.. He pr_opoftld a chromatqp:&ptwi, 
• ~ ~ .• : ' .• 'i, • • - • 

aithod ~~ 4-.tmzdnb14 -~~e ·~d. '.hi .rate~ · -1'he amount. ot bl~~ · 

acid in 'blttt«rf'at -· not oenatnt accord1ng to .Keeney•• works (12, 14) 

because ot seasonal w.riatio.na, and the dltterencu 1n individual cows~ 

Jfarper and Armstrong (8) repm-ted a chrclmtograpbie method 

dmllar to that of leeney'• (12). In their uper!Mnt they mixed 

ta.reign tats vith mttertat at the rate of 10, 20, 50 and 100 per cent. 

Ua!.ng tble method they, ·were able to detect adulteration at all ot these 

lnele. They showed that the hl~c ac!d content ot the mixture is 

reduced 1n proportion t.o the par cent ot tore!~ tat abstituti.on .. 

Acc,rdi.131 to ~ ·· .ud ~ (8),, these f'1nd1ng~ We:t'.'9 'V&lid onl7 
. - •;, . .. 

when the type or abatitute. tat presat and ·the _bo:b:,rio aeid content 

or the origbal milk f'at are bow. They also· contend that 11' ooco

mt. oil .is uaed in the mbture it ia ditticult to, .detect its presence 

by tbia' method. 

TOCCfPhR:pl 

~ Bird and co-wrkera (5) stated that n~-tat 1• high ill . 
. . . . 

· · al]ila tocoph«l'Gl, and that larc• amounts ot alptia tocopierol 1n a 

tat voold be a good imication that ftgetable tat 111 present. They 

also atated that the per cent o£ alpha tocopberol in mill: rat is low. 

Bbaluo and lumerow (3) re~ that the &1DOWlt ~ tocoFmerol. 

1n tat is not a reliable indication or mUk tat adulteration if' less 

than 30 pe cent "tereign" f'at 1• present ~ the mixture. Keeney (12) 



reported that e:nimal tat, 11lte buttertat., 1s low in tooopberol. There

fore e aubetit.uUon or beef' f'at r-or milk tat would be ditticul t to 

n.~•-"-·~ . . ., ., .. ~ ~ i,•.;_ 

·v~rl.oua ~rlte;.e -~w usW-,· the· l'lbONsoencw ot rate ae an 1nd1ca-

Uon of foreign tat adw:teration. Lawranee (16) ehoved that under 

ul. tra'f'iolet light butterf'at tluoreeeed a bright ,..:UovJ coca tat. an 

1atenae blueJ oo-tton oil a taint tans oorn oil a blue-green; lard a 

'Violet, and ·peanut on, a bllJiah-vhlte oolor. LaV1"81lee (16) ooncluded 

that a deviation from . the normal 79].low col« or b.uttertet vould in<H

cate that 1t bad been eonteainated vi.th a toreign. r-at. He alao men

tioned that casein ga-we a blu1sb-wh1 te color and m&7 irmllidate the 

reaul ts ot this test. 

Chil.90n and SODID8r (7) . al.- worked with the tlnoreaceni:,e ot tata~ 

but declared. 1 t to be unreltehl•~. ~ and Br.t.ggs (6) stated that 

Lawrence•• tlnore.aoenoe test is -11d onl7 when the bvttertat baa been 

completely replaced bf tond.gn rat•• 'They •lao atated that total aub

sti'tntion by tONlgn rats •7 be ocmpl.etely •*ed bf the addition or 

Morris ed co-vorkenl (20) P'" OtJ~derable . attent.1on to the 

ultradolet eba,rpt!on ot rate a.lid olla .. Their work iridicated -that 

tlw,reeoeuce was due to the preaenee of' ooajugatea double bond• in 

tats and olla. Thia work eetal>l1ahed that. aUk tat. ocmtains about 

0-.001 to O.o<>04 per· aent. ot .conjupted te~raencle .,.at.a, vhile 

urgarine rat.a contain none ot these ~. 



Rftractiye Index 

Many manufacturing oom~es are now p.rcdud.ng molecular rear

ranged tats which, when blended together proper}T, resemble the tatty 

acid camposition of butterfat (1). Itw.ero and Kummerow (3) reported 

·that a blend of two-tbirde eocomit ail and one-third ~ogenated .· 

cottona-.d oil has iodine and aapontticat1on mmibers which are the 

aame u those or milk tat. Hovff'er, it is impossible to duplicate 

the triglyceride .tru.cture ot btltterf'at (.3). Triglyceridee have a 

specific melting point and refractive index aml 1t subjected to rear

rangement,. the melting point as well as the ref.'racti:ye index vill 

change. For instance, Blalero and I:ummerov (.3) .stated that when eoco

mtt oil is mixed with butterfat, it gives the ,aame •ponificat1on 

and 1Gdine numbers aa ~ mttertat, mt a significant decrease 1n 

the retractin index ot the alcohGl eol.ubl.e portion or the tat occurs. 

Bbalero and Kummerow (3) further reported that a coconut and 

cottonseed oil mixture bas a ditrerent solubility in alcohol than 

6 

does buttertat. For instanoe, blittertat contained about 70 per cent 

alcohol acuuble triglycerides at 2'Pc., while COCOD11t oil vas e<npletel.y 

•oluble 1n alcohol· at.~. · The,, •"8,terl ~ oottouaed oil and lard 
;: \. . - " ' .;. .. ~- -

vere less than 50 per cent soluble at 2flle. The retractive lndices 
' 

et the alcohol eQl.ubl•· and baol,uble tractiOD9 of bitter.fat. did not 
, ~ ~ 

• • • :-,,,. c;. ' ·' .;: ' 

wry apprec1ably f'rGm that or the wGle tat. 

Henderson and Jack (lo) did some work with tractional crystall1-

zation or milk tat. They dissolved milk tat in petroleum ether and 

precipitated it at .. ,oc., -1)0c., -2i'c .. , and -:-5)0c. The., determined 



? 

the iodine mm,ar • melting point, sapom.ftcation maber and lleichert

Meisal number on. the preolpitate at ,eaelt ot these tamperatwe.s and on 

the tllbate ot t.be mhture hel.4 at -S,OC. Tbq reported that the 

. g:Nllltut ohllDglM 060ul'~ h tlie iod!ntl JIUllbe:tw and ll8l.ting pointa. Ja 
~ , . .. ... .. .. , . 

ir.. ~ • 

the IIJO.liditlca~ teperature was 1overed,, _the iodine maber ebCN94 a 

_ -~ ~ ~e the ael.Ung polut. .... .,.. 
~.: -~ ! I • ~ T ·: /:, ·· leene,.• <i:J) . reporit on p:nstllll)U• ~•tiep· lnd:loated 

. ' ' ' 

that. *-· Jd-4 with absolute e\baJ»1, Jdlk· ht -,,.taJ.• him,. a .... 

denq to tloat "1_..• ~Jk tat. ,o:ryw\ala Pft(d.pi'lated. He con

olmH that Jdlk tat. ~- were able to take Up im4 hold at.r llirlbblea 

enabling thaa to t'loat. 

Benderaon am J'aek (10) point.cl out that. unaatuntad f".att7 acids 

are not UDU'oml:,r c!Utrihuted among all the gl.JOffl.._. ainoe they ue 

oonoent.rated. 1n .-ier quantiUea :l.n th• lower aal.thg point baotiona. 

TbeT alac, stated that the proporUoa -~ ~ted abort chain tatt7 

acids 1, not the S81l8 1n .an gl.J'08l'idea. . . 

lrl.enlitlt am 1-T• · -(1:s) eon.w batter r.n. asncw.tura1 upen.-

ment atat.ioD& 1a ~ Vnlted statea' and ec>lidU'S.94 the tat t.rom the 

butter at di.tr...t temperaturu. The reaulte· ct th1a st-uti'y allowed a 

slight inereaee 1n the &IIOIUlt, ot ,ol.e~e tat\;r: ac:lda. Qt eaeh traot!c:m 
. . ~ ·, 

ea the tawpa1atme ot (!l"Jlltalll•t!.oa • 1~ 1'ie., al,- oaDd:l:aliliMt 

tbd, there· Wl'9 ao Clbanp• la the Rd~all muaber due· to tn.o. 

ttoMtloll. 

Bxtpqtie 

leeD97 (12) ~ .tat. ta.treated by llOdl.t1ea Baboo* prooe.. 

dares to tat utraeted by the Mo:jom4er ether ab'ection ~ 1a b:1a 



study or bo.tt.ertat adulteration. He also used the Sager and Sanders 

detergent method for extra~tion. Keeney poln~~ out that !'at extra.etc 
•· . (/' 

with the modified Babcock methods had' a higher- wtyrl.c acid content 

, than i.4e MeJ.~m.der. e~Sf extracted tat. Hovever , "'1th the detergent 
: ~ . . ~ -· ~ . ',. ·. ~,. 

]lethod the · btt,ric aeld ,at>nte~t waa equ,A. to that .of ·the rat extracted 

by the Mojomder proced'.are,. 

8 

A .suryey or the literature or the properties of tats and oils 

leads one to the eonclueion that although man,' tests ba,ye been proposed 

to detect milk rat adul:teratiOZt, there seem to be disadvantages to each. 

It VCJUld seem then that no sing.le propert,,· can be used as the sole 

criterion for identitying all possible mixtures ot edible fate. (1). 

·, 



Jilun:l fnceduJ'it · : 

The tata used in ·the work were' 

Butt«r'tat A - Sweet Ol"8Ul obtained from the OllahQUB A. & H. 
College CNmbexy in August, 1954. 

Bu.tterf'at B - Sweet creaa obtained trom the Oklahana A. & M. 
College ~ in October, 1954. 

Vegetable tat A - Moatly cocomt oil hydrogenated to a 
melting point or 44oC. 

Vegetable tat B- .lbou.t 85 per cent coconut oil and 15 per 
· ~ent cottonseed oil hydrogenated to a malting 

point of 4cf'C. 

An1wl tat - ~ fat hydrogenated to a melti11g point ot 
46 c. 

These tat aampl.ea were din.ded .into two lffa. One lot w.s used as a 

contl"Ol and the other w.11 incorporated into the frozen dessert mix. 

Thep mixes were calculated to contain 12 per cent tat, 10 per cent 

llUt aolide not-tat, o .. 03 per cent gelatill (225 bloca strength) and 

0.05 per cent -rveen 60• (ued as an enalslfier) .. 

In Augu.st, two mixes were made using mtt·e.rtat A and. vegetable 
... 

tat, ~-•• the f'a'I; .a~~. Two montha later, three more mixes were 
-t, ~ • ~ • .:' ;,, .. . 

· · -.ui• · with · mttertat B, vegetable tat B and .animal tat as the tat 

aourca. These tin m1xu .were liBde and treated !dentieall.J' and the 

type et tat in th• ws a&IRJll8d to be the only variable .. 

All or the m1na were pa.ateari.ud at 16<:P P . tor 30 milmtea in 

ten gallon cans part1al.l:, !mmeraed in water. They were then halopnizecl 

1n a Manton-Gaulin homogenizer, under 2000 pomid• ~ pressure per square 

9 
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hloh • the t1rst stage. and 500 pomada of pressure per eqnan ho OD 

the aeeond stage. After th!a1 the ld.:Jrea. wre poured .into plastic 

qlllll"\ begs anti plaeed inalde regalar qaart loe Cll'9D oartou. !he 

,eartoned 811lpl• were then put 1n the bardemng roca. at .Jlll'r.., • lt,-"P. 

tor '8 boun. etter which thq ~ tftNfff'NCI. to • obNt-tn,e hem 
f • • ,' . .. ~ . ... ,. / 

heeser .~ tP,. * ;!'V. The- ~- or- Jdx· .- removed. 0.-. tJda 

~aeneecled. 

!'he fate van ~ ft'm. SM> er- ot· Jib. i,,'. • 9):dlt1.a 

MoJomd.er ether ~otlon-~ure. The Nllg8Zll;a lUle4 VeN u 

tollowss 

nut ggtn5S191 

500 al., BJ.O 
100 111... 18.t.CII 

1,00 ml. 95' aloobol 
1000 ml. etbt,I. --1000 111... })11U'olem ether· 

§~S?P4 Wm.fticm 
7,0 111. ~ al.oobol. 
500 1111.. etlv1 ether soo ml •. petrolelll ether 

!he amplea were ldD4 ~1 .rter the adaition of eaah reeprtt.. 

The ether-tat eol.ut!ons were Ct:mldned and ·put into a filter tl.uk 

end a partial w:c,um vas clfravn "1 JJINl!8 of an aapintor. !he flask wae 

set on a hot plate an4 1 te contenb heated,. .-till 1mder part~ ff011'11, 

at 115"1',. tor 10 mtmtee.. Then it vas placed b a cooling dea1coator 

tor 5 mimtea. Aft.er this:, the tata were-8'tt,Jte<1 bi. a reft:tgerator at 

~. end wmd .Q ~ · · 
•, ':" ~ .. 

fte cont'rola" or orl.gtuals · ~ the ~t •am.plea were obta:lnecl 

by olmndJig .euee-t ....._ The ~ tat w.a wehed. meltecl.• vaahe4 

ep1n• and M'80lidif'ie4. All eontmla tor wgetable and aldwl tat 

samplea were the origiml f>sts as reeei-ved f'rm the meu-t:acturers. 

!etchert...Meisal. mm'bera., eapc,m.t'l catioll numbertt, iodil'le irambera 

(Hanu)t melting points (W.Ue,.) ad Nf.raeti"9 ind!.oea were run all 



ll 

the extracted and control aampl.ea. These tests were conducted accord

ing ~ the direct.ions given in the A.O.A .. C. Methodg st Ape.l,ma . (2). 

~ ditter~t extractions wer e made on each sample of f'resen dessert. 

Duplicate detarm!m.tiona were run on each extract:1on tar the Reichert-

: Mei~lll -1:>erJ thJ>ee re»Ueat .. ·_we:re ran···ror the saponitlcation and 
, t ,• ;' .4~ , 

iodine mwbers and tar the refractive index; while the '98luea recorded 

tor the melting point determination were the average or six :nplioatea. 

The moisture content was determined tor eaoh sample by a modifica

tion ot the procedure giflll 1n the A.O.A.C. Mtthosil ~ 4M:lysia (2). 

Ap:pl'OXblately tw g:rama or tat were weighed in an aluainma dish, then 

h•ted at 1cxfc. far tour hoara, coaled, and reweighm. The ditf'erence 

between the original and the final weights was conaldered to be due to 

moisture loaa. Tlda •• expre•aed in terms or percentage moisture 

pneent in the tats and ·ued to ~cul.ate some. or the values obtained 

1n this work.. The valuea NtOOl'ded ten: th• Reicbert-Meiaal, sapoaiti~ 

cation and iodine numbers were caleula.ted on a mcwsture-i"ree basis. 

The melting_ point and. retraotin index 9terJldnat1on"" reported 

without considering the peroatage of moisture 1n the eaap'le. 

Atter the experimanta bad been started it vu thought that a 

more aeOUJ'8.te detendna.Uon ot tbe-.~aiti• ot: ~he tats would b'it 
posaible it the tats were sepa.rated into glyceride groups according 

to their melting points. This brought about ~e use ot Loevenstein•s 

(17) modif'ication GE. the f'racUeblil crysteJ.ll.zation procedure used t,' 

Bendereon and Jack (10). A diagram ot tide procedure is shown in 

Figure 1. 



Figure l. Flow diapiam of f'raet1onat1on prooedUl"e 
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Samples ot bu.tt.erf'at .B, vegetable fat B and ardmal rat were 

tractionated by thia ,proc*1ure. Fin:. 0.2 pams of tat were weighed in 

a 250 ml. fiask and 100 ml. ot absolute ethyl al.oahel were added to it. 

The samples vere heated until the f'at was dissolved and the mixture 

•s held at 25°C. ! 4oC. for 24 hOlU'•• then f'Ut&Nd t.o obtain precipi

tate A. The filtrate ,as then held at l:5°c. ! tic. tor 48 hours, and 

tiltered to obtain precipitate B~ FUtrat.e 2 -.a, then held at 1'c. 
! t'c. rw: 48 hours and filtered to ·obtain pr-ecipitate C as shewn 1n 

Figure 1. Filtrate 3 •• then held at ~S°C. ~ t'c. Precipitate D 

waa tut.red off and the filtrate 4 waa. used as a p,.rt, ·at tract.ions. 

In all cuea the samples were filtered at the same temperatures at 

which they had been incubated. 

In Plrlf71ng the traction.• it 'WU necessary to use an extra 

100 ml. of abaolute ethyl alcohol and redissolve the precip1tatea 

vhich were then tractlonated 1n the same-manner aa before. ·Precipitate 

A vas d1sso1Yed in t!ie aheo1ute alcohol and held at 25°C. ! 4oC. f'er 

,4S hours, then tUtered~ Thia precip1tate w labe.led f'raotion I. !he 

filtrate tNm traction I 11&s t hen added to precipitate Band held at 
1~ • .t :t>c. for .'8 hcmn and tlltenMI. Thia precipitate was called 

:....... ' "--• L 0 

traction II and the filtrate waa combined with precipitate a. Thia 

.. held at ,f'c; ! ,2°0.· for 48 hoar•·." tha:rut'.rec1 ; n<l ·the precl~tate 
~ . . ... 

marked aa traction III. The filtrate ot fraction III was added to pre

cipitate .D and held at -J.s°C. z -J)c. tor 4B haura, then filtered. The 

precipitate-.. uncl as traotion IV. The filtrate of f'raction IV was 

added to filtrate 4 to m.ke f'ract1on V. 



§xpg;lmental Jiirm: 

An e.rrort was made to eel.cul.ate the errors involved in this 

experiment and the ·val.uea ·obtai.ned were used as a basis for deter

mining it ol,aer,ted dlff'erenoes were due to ~sin the procedure .. . . -~ 

In caloulating this error it was assumed that the errors of 

aiv one test were the same regardless of the eample used. The de

viatiGns were eel.cu.lated from the individual means, then squared 

and total.eel. The atandard er.rar was then cal.:culat-1 according to 

the procedure outlined by Love (18). This e:ri'm" was · detend.necl tm

the Re!.chert-Meiasl, 5'ponif'1aat1on and iodine wmbers, and tor the 

meiting point determinations . The stan4a,rd error was then applied 

to each individual tat sample and used in calculating the "t" test 

accord1ng to the procedure as outlined b,- Love (ls). 

Dapl.ica:te determinat.10118 of the refractive index ver• TflrT 

cdose,. always ~ ·equal to, or less than, ~e error involved 1n 

reading the ref'ractcmeter ~e (.:! •. 0002). The 8ta.nda.rd error was 

not calculated tor thu determination. Imstead, &%V" value greater 

than Z 0.0002 me considered to be greater than the error of the 

method. 

l4 



REmJL'l'S AJID DISCUSSI<lf 

The ·data obi.ined 1n this 1nwst1gat1on are presented 1n the 

f'ollow:bag tablea. Mol.sture contents ot the tat ~amplea are shown in 

'l'able 1 and the reaul~ or a~ the original ••t° extra•ted .tats 

appear ill Tables 2 thn.mgh ·6. The ..-lues obtained tor the tw a

tractions or each · mix were calaulated separately and are z-.coriecl 

along vltb the nlues obtained tor the origlmll tats. Tables 8, 9 

and 10 show the re-su1 ta ot the t:netionat1on procedure-. D1eeasa1on. 

aocc,mperdea each table,. 

k>lsture Content 

The data in Table 1 give the moisture percentage tor the C!>J'iglnal 

and extraoted tat.a ue4 in thia uperlaeat. Thia was uaed 1n recal

cmlating the '9'8luea tor the Beiehert-Meiael, aepordf'ication and iodine 

nmbera, ae exp1ained in the experimental. proeedure. 

Table 1, Moisture content of origlnal 
and extrac.t1tcl tats 

Fata 

Buttei:fat. A . , 
Bl:lt.tertat B • · 
v'.eptable .tat A. 
Vegetable f'at B 
Attbul tat 

Orlginal 
Per Cent 

. O.'Z'/ , 
o.1il,, 
·o.,o·· 
o.oo 
o.oo 

15 

1 

lztnotioll 
Per Cep;t 

2 

o.09 
0.20 
0.09 
0.17 
0.20 
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R@ichert-Meissl Humber 
The Beichert-Meissl numbers, or the original and extracted tats 

are recorded in Table 2. There appeared to be no. significant changes 

in the Beichert-Meissl numbe:t"s or the extracted tats compared to those 

or the original rats. 

Table 2. Beich~-Me!ssl ·nuiaber or 
original and extracted fats 

Fats 

Butterfat A 
Butterfat B 
Vegetable f'at A 
Vegetable f'at B 
An1maJ fat 

Original 

'Z1~2 
'Zl.O 
0.1 
4.9 
0.1 

26.4 
Z'/.5 
0.4 
4.9 
0.5 

Extraction 

26.9 
26.6 
0.4 
4.8 
0.5 

The saponitication numbers tor the origjnaJ and extracted fats 

are presented in Table J. The first extraction of vegetable fat A 

and both extractions of veg.-table rat B show significant differences 

between the extracted and original fats. The extracted samples are 

lower in all cases. The first extraction or butterfat A also showed 

a slight decrease in its saponif'ication number as compared to the 

original. There were no significant changes in :the_, sapenification -

' numbers or the other fats when extracted from frozeh desserts. 

For the most part, the changes which occurzied in the saponifi

cation number of' the extracted rats as comp&J"8d to those of the 

originals were relatively small. The greatest change was the J.O 

which occurred in vegetable fat B, extraction 2. 



!'able 3,. Sapmdtication JJ111Dber of 
original and extracted f'ata 

P'ats 

lhittertat I. · . 
Butterrat B 
Vegetable tat A 
Vegeq.bl.e tat B 
.Animal f'at 

Or.lginal 
l 

1'1 

2 

The ettecta of e~im on the iodine llllber ot tata are ehwn 

bl 'fable 4.· Wlth the -..pt.ton ot three aamplea• there were highl.7 

s!gnif'J.eant changea 1n the iodine malitera of' all the ext.noted tats aa 

oompared to these ot the ol"1g1:oala. The iodine ZIIIDbers of' the first 

a:t.ractton of buttdrfat B and •get.able tat B• together lid.th the seecmd: 

.Qt.ract,!on o:t .-ptable tat A., abovsd no aigbdfioant ditterenoes tram 

Butterfat A 
1-tterta-t B 
Vegeteble tat A 
Vegetable tat B 
&»1mal tat 

l 2 

those ot tlJa or.lcflMI!., Rovner, the aeeond ~ract1-on of' butterf'at D 

and wgetable :tat l3 abowed a signif'icat decrease in iodine ftl.ues as 

did the eeeond extraction of the animal tat.. Both the extnetiene or 
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butterfat A~ together with the first extractions of vegetable f'at A 

and an1mel fat, indicated a ·higbly significant increase in their iodine 

numbers compared to thoae or the or1g1nal rats. 

As indicated bJ' the above d1Nuaa1on. the changes in iodine 

number ot the e:r:traetaci .tats vere not consistent; same samples increased 

attar utn.etion while othera d~. In addition• moat or ~· 
change• which occurred were relatlftly amall wen though they were 

mathaat1.cally aigniticant. 

Melting Pgipt. 

As vu the case with the 1od1ne mmber determinations, changes 

in the melting point.a of the extracted sample• compared to those o.t 

the original.a were not consistent. Some melting points increased. some 

decreased, while others remained the same. The reeulta or the melting 

point determi.na.tions are shown in Table 5. 

Fats 

Butterfat A 
Butterfat B 
Vegetable ta:t· :l , 
Vegetable fat B 
J.11:Sml r at 

Table S. Melthg point of 
original and extracted tats 

PMl:tn Qent1m4• 

37.o0 e. 
37.0 
41..9 

: '1.S 
.. 47.7 

2 

J&.d'c. 
.36.2 
40.5 
38.& 

·41..s 

The tirst extraction of vegetable :rat A together with the second 

extraction of buttertat Band vegetable tat B show no significant. change 

1n melting points \lben oompared to the original rats. The aecond ex

traction.a of vegetable f'at A and an1mal tat decreased compared to the 
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wlues obtained on the original samples. On the other hand, there wee 

a11 inereese in the melting points of' bo:th extractions of butterfat A 

and of the f'irst extraetions of butterfat B, 'Vegetable tat Band anSmal 

tat. 

Refractive Ind5, 

Table 6 shews the data tor the retraotive index ot the ext.Noted 

tats as com.pared to the origlnal tats. The. refraeti'fe indices ot both 

ngetsble fat extractions increased slightly oompared to their original. 

tats. Jn1mal tat shova a decrease in its refractive, index, as compared 

to its original. rat. All other values were equal to. or lesa than, the 

e:tTo.r in the refractometer scale. Again. the changea which occurred 

were not considered to be large. 

Table 6. Retract! ft ind1cea ot · 
original and extracted tat• 

Fata 

But.terrat A 
Duttertat B 
Vegetable f'at A 
f •gef.,abl.e !'at, S 
Animal tat 

Original 
1 2 

In order to SUlllllllrl.se the results or this work• the values obtained 

for the tw ext.raotions of eaoh tat were averaged and compared to thoae 

tor the original f'irta. These resulta are shown 1n Table 7. 

In the case or butterfat A-, the iodine mmiber and melting point 

of' the extraeted fat increased significantl,- oanpared to the -nluee tor 



Butterta't A 

Buttertat B 

Vegetai,le tat A. 

Vegetable tat B 

An!wl .tat 

!able ? • J.nal.79ea of origiaal tats compared with 
the aw~~-• of two tat extnctiona 

J .... 

Reiohert... Sapenitloation 
Me~ l.21 li.maa, ne• • Mr~' OJo!g. Ext. ' .. • • •. g. ~ .. 

;·,1 

%7,2. "'·' 224.1 'l2'l.'1 32., "·' ,,.,, 36.S 
rn.o 27tl 2'.4.6 224., ,,.s ,,.,, "·' ,,,6 
o.i 0.4 191 .. ~ 18'.9 68.J ,2.2 42.2 u.2 -

4.9 4.9 w.2 "'·' 10 .• s ,.o 38.4 40.1 
,: . 

1~ 
1. f .... . l 

0,1 o.s 19S.s 44,2 ,43.2 45,9 "·' .,.., i 

lftCUil" 11!!1 . . . .lit. 
•,i't• 

lt45'8 1.4548 

1,.4S4S 1.4549 

1.4.580· 1.4608 

1.4'12 1.4517 

1.4'88 1.4,so 



The original fats. Butterfat B showed a decrease in its iodine number 

as compared to the original while vegetable fat A showed a significant 

increase in its iodine number and refractive index. Vegetable fat B 

showed an increase in its refractive ind.x and melting point compared 

to the original fat. It also showed a large decrease 1n its eaponifi

eatien ~ iodine. 'numbers compared to those ot the origirial fat. Animal 
.·< 

fat decreased in its refractive index and iodine number while the melt

ing point was- larger than that of the original sample. 

In all other cases the variations between the original and the 

ext1'cted .tats were equal to, or less than, the experimental errors 

involved betveen duplicate deterainations on the 881118 saaple. 

,. 
C 

Fractionation 
The results for the fractionation procedure are shown in Tables 8 

through 10. Table 8 gives the data for the original fat; Table 9, the 

first extraction; and Table 10, the :x.econd extraction. 

Fractions 

I 
II 

III 
IV 
V 

Table 8. ie.tractive indices of 
orig.foal tat fractions 

Tamp.°C. Butterfat B · Vegetable tat S 

25° 1 •. 4535 1.4528 
1~ 1.4548 .l.4519 

5 1.45,40 l.4515 
-15° 1.4558 1.4509 . 

• .. 

-15° 1.4570 1.4529 

Ail1maJ rat 

1.4555 
1.45W 
1.4585 

· 1.4599 
,.-:1.4653 

!he re1'ract1ve indices of the fractions for butterfat and an1mal 

21 

fat increased as the temperature decreased, with the ~ception of butter

fat fraction III. The refractive indices of the vegetable fat fractions 



decreand as the temperature vaa lowered. Vegetable fat traction V 

hOVffer, did not ahov ~ change tram vegetable fat traction I. Ho 

explanation could 'be fotmd tor butterfat tracticm III and vegetable 

fat .traction V not conforming to the general pattern set b,- the other 

tat traction;. ,' . 

I 
II 

III 
IV 
V 

Table 9. ~ctiye indiNe of the fat 
tractions trom ·utnct.1.on 1 

Tem.p.oC. Butterfat B Vegetable fat .B AnSmeJ rat 

25° 1.4538 1J.S90 1.4553 
15° 1~549 1.4583 1.4575 

So 1.4550 1.4514 1.4595 
-1~ l.45S8 l.45'T/ 1./J:m 
-ls° l.4569 1..4'29 l.JJ:,40 

22 

The retract1Te indices for the fract1ou ot bJ.tted'at and an1ml 

tat incr-.aed as the temperature~ f'ractiomtion 1ncreaaed. This ms 

the same pattern set bJ' the tractions of the or1g1nal .fat Ctable 8). 

Biitterf'at traction III again did not f'Gl.low the pattern set by the 

I 
II 

m 
IV 
V 

Table 10. Refractive indicea ·ot tat 
tractioms f'rcm extraetion 2 

Temp.oC. Mtertat B Vegetable rat B AtdmaJ rat 

1..4529 
1.4519 
1.4514 
1 . ..4508 
l.4S29 

1.45'4 
1.4569 
l.4SS? 
1~ 
l.'652 

other tour butterfat tractions aince 1te ref're.ctin i.Dia was lower 

than that or traction I. The vegetable tat tractions alao fol.loved 



the general pattern eet bJ' the original tats; as the temperature ot 

f'l'aet1cmation was lowered, the ret'ract.ive index decreased. Fra,ction V 

which did not ahev a decrease in its ref':ractin indu was the one 

exception. 

In extracti,on ~, the J>.rnictiTe index: et .. the .btttt.,rat and a1dJl!ll] 
r • .; 

fat f'ractione again increased. as the tapcature ot trsctionation ·de

creased. Vegetable tat tractions varl.ed S011l41What ·1n the!:r retractiv• 

indicee in the second a:traotion. No explanation' can be offered ~s. to 

vb,- the ~etabl.e fat tracticma I and II were eo different f'l'am the 

other three ngetable tat tr.actions. 

A general pattern was ~baerved in this fractional crystalllza-
. . ' 

t1on }ll"Oeedure. Aa the temperature or traeti~tion was 1~, the 

ref'ractifl indlna of the butter.tat and animal tat fractions iner'eased, 

while thoae of the ngetable f'at traetions decreased •. The ref'ractive 

indices were somewhat higher t.or an1mel tat than tor the hl~tertat 

f'ra.ctiGU. 

Since only a rev trial.a were run, the result& obtained f'rom the 

fractionation pt"OC«iure were inoonclwd.'ft. However, on the basis of' 

th-eae limited data, it appear• that this procedure otters pranise as 

a method o.f' identli')'ing different types or .rat 1n -a frozen deaaert..-

In this work the differences in the refractive indicu ot tat became 

gr•t~ ~ f'ract1onat1on progreaaed. In one case for example {Table 8), 

the dif'te.rence between the refract1Te indicea ot en1maJ fat and batter-

fat ma 0.0020 far traction I am O.OOU for traction IV. 

Aa vas the ease vi.th moat of the other methods of anal.:ysis, tw 

ditterancea were noted between the extracted and original fat samples. 



The etf'ecta o£ an ether extn.ction procedure on selected fate 

~ from ~ d~saerts ware· studied •.. ~pl~• ~£ two ·mtter-
. . . 

tate,. two Tegetable fats and an animal tat were used tor thia experi-

ment. These rater w~ divided. into t~ lot•J one lot vaa und as an 
• ?~ • <!' 

original and the other was mde into frozen dessert mix. The t at 

•• then extracted from the m1x by a modit'ied Mojomder ether -

traction procedure. A campariaon ot the axtraeted tat with the 

~ginal tat vas then made,, uaing the Relchert,..Mel.aal number,. saponi

tication number, iodine number, melting point and refractive index 

to anal.7ze the eamplea. 

The eonelus1ons that were drawn trom the reeulta of this work 

are u followa: 

l. Under the conditions ot this experiaent with the fat samples 

uaed,. tew significant differences we.re not.ed bet.ween the original tats 

and those aame rats after being extracted trCD the frozen desserts 1JT 

a m.odified Mojonnier procedure. 

2. Observed ditt411"811Cea, although atatistical.q significant, 

ere for the moat part Nl.ati'ffly amall. 

3. Fer practical pu-poaea,. there appeared to be littJ.e or ne 

ditterence between the or1gbal tat and the same tat af't.er being 

recovered from froze dusert by Uds lllQdified Mojonnier extraction 

procedure. 
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