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Change the Temperatures for
Accurate Babcock Tests

i L Bradtey Ir, Deparivrent of Food Science. DW-Madizon r, 3 :

Pl
If yoe wae the Babeock test to measure milkfat, then the Jubr ! ‘,
Aupisl iggine ol The Tonrna’ ol The dssacatinn ol OTel {54

Analytical Chemists International {].A.0.A. CInt ) has informa-f
tiai for poin. The terperatune of waler added Lo the Babeock test

withdrawing an aliquat to meake sure fat wasn't sticking to the
]'Ell.:.-.ln: mﬂla.;l'rnﬂ' The procedure was Turther modified so énsurm

that cnouph aulfunc acid wae added for the milkfactd reaction
lermprerature Iﬁ'pE ke ad TOR+27C The reaction ra:n"p-!:.'rqturc for

bostles, the operating temperature for the centrifuge, andthe ¢ cream ranges b‘dhﬂ:m 93 and 103, depending oa the fat
1.-EI:|'|.'.'r-EI'.|r'|t| laatl: tes r'|E'||:'r.1.|.|.'|re| ave all been ck .1115-::::| Thas: 'I‘T'P]I-;b eitlenl. "-I-_ 1

te the only Baboock tests specified by AOLACInt; fat testa 550 A
perlarmed oo raw whole milk and rew and heal treated w-.-l't:-.‘ll'l?:. For ‘:llllll’. lli:m_ oL 'n_"l:(uml.'l'- sl Uheere weas an o eeoor (e

. nulklat dsu.ﬂl:r l'aLLT.Ir i the calibratiom of Baboock bottles.
Background ' Tnmadrnf'imrtmg m‘er‘and eliminaring all existing borres, I

For decades we have known thet the Babeock test reads slightly - rfj Barbasio ind bis .uiym. Lates -;Lu;lwmt' abtarct ] 111:: st
high cormpared to the Majonnier or The Roese-Gottlieb solvenl v amhllr:_ a_lt-:tn_utr.rc. AT .ﬁ.f.l-ﬁ.L 'BFFTf“rEd ml]ahnra'm.e study
extraction method M. Babicock,in his arigingl method added TOD0WEinvolving & USLAMIlk Mackes lboralonies and L8

the thickneas nf the npper meanizcng m enmipendale lor some samples‘ranging in fat fomtent fiom 2.5 tn 5.7 and 0.1 to-15. 3%,
ermor with phospholipids and small fat alobules got in the fat il Sw'PleE ‘Lﬂﬂrﬂd o du“h"lt with the new tempera-
cohumn. Later, his cream test read oo high compared to the tur-:.mr'rp -

sodvent extraction results, e adwsed that gh ymal be added to.
flatten the upper meniscus and bring the resolts clocer to those
ot med |'|:|-' siolvenl extrachan,

TEBt Fl_asul‘t.n

}Lf] n:s-1.l15 fram this lar ﬁm‘tudl WL h:mdl::d i the required
¢ statisticalmanner, this data-is fom the AQLAC. pn.l:-hx]u.ﬂ

Cwer the years, 1 number of other changes have besn made in L

the original procedure to give mabe accwrate realts. Foe i 1
Method 983,04 Far in Haw Milk, Faboock Method.
| This method is applicable to raw whole milk)

exarple, e calilrated s on e neck wis Jengthened wallos !
preiter wecuracy while reding te volume of fal, Other recom-
mendations inchided uging a magnifying glass and a reading X

liplt and raising the sample lemperature to 38°C before ;-'rrfér‘:riam't:
f =0.037 RAD =0.0901% =0, 105
bl e S B S e 5 =0047 RAD=1.147% ... R=0.133

Method 595,18 Fat in Cream Baboock Method.
(This methad iz applicable to eaw or heat treated cream
conliimng 30-45% fal.}

What s Tuside:

Change the Temperatures for Accurate Baboock Tests .. 1

Keeping COMPETIINT (et srsiessessrmieasasoe s .2

Rhenlogy - Descrilving the Physics of Food v, 6 Performance:

Modified Schreiber Test i s e M 5=0.258 RSN =0837%  r=073

Tey a New Device 1o Evaluaie Melling Cheese ... ) -1 =N.353 RSN =0940%  R=0.998
Fartifying Dairy Fonds, PArt 2 o eecieas simeres A F

I PN LT ST NCNE it A R A1 These statistics are sightly larper than in wse currently far the
Calemdar (oLl i A i Back Pape Bahanck methad hut still acceptable.

SN d oH pape
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Keeping cﬂmpetltwe It salso abc-ut Keeping

Good Employees

by Temt fobmsan, Rusiness Coanseling Program Manaeger, Unfitrsity of Wisconsin School of Business Apritusiness Pragram

Are you lasing cheese makers, malttenance personnel, drivers,
and oilher erployess to area cormpanics? Mave wow raised vour
wapes anly o attract mazpinad applicants? Do newly hired
employess seem to have weaker skills than they used lof Lo they
seem leas willing w work haed? I you answered ves to amy of
these questions, voure not alone, A strong Wisconsio ecotommy
ot the past fow years has created a very competitive labor
marked. Uremployrent rates arc et recard lows, 3.3% statewide
in May af 1997 Warse, there 5 no reason to expect the situation
Lo iTnprave,

Consider that US popukation grawth has plateaned at around 2%,
Peaple are moving south, and companies are following them, ta
cties ke Honston, Atlanta, and Phoenix. Despite ol the predic-
tioms that technoloay was paimg o enahle peaple to live and work
in rural ateas, the pvee-riding trend is still for young peaple
migrate to citics in search of jabs, Cily empl.nj.re:g. strapped for
qualified jok applicants, are offering wapes high enough Lo justify
commuting in frem mirl areas. For exarnple, Madison now
raulinely draws workera from as far awoy ag Partage and
Monroe.

What doesa a tight labor market mean for
your businesas

Ir a mutshell, & tight labor marel mesns that effectively manag-
ing your human resoarces will be absolutely eritical o the future
profitahility of yaur business, There are two golden rules:

Keep Good Employees
Be a Smart Recruiter

This arlicle is the first in a two part series dedicated to dealing
with a tight labar markel T addreaces polden rale momber one:
Feep Gond Erplovess. The nest iesue will take op grlden rule
number twa; Bie 5 Smart Recriitar

Hanging on to good employses

Reeping pood emplovees does not happen automaticaliy, Tt fakes
time and ether resources. Interestingly, research an job satisfac-
tient shows Lhal pay is not the mast important contrbuter o
emplayes satisfacton on the jeb, Benefits, quality of work
eT¥iTtnment, appartunities o learn on the job, and advancement
apparhinitics are consistenily ranked as high or higher in the
minds al emplieees. S0 sehat does this mezn for your business?

Provide benefils, Emplorzes no longer peroeive health insimnce
a5 a perk; it is becoming a requirement. Shap around for health
care chL'rnr;E.ﬁclmu:' il the Ja-:ge:' HMO's and ather 1'-|=|I'Iil,E,r-'d- care

=

organizations will now accept small busi-
negses into their membership, even if the
proup stee 1 one, lvestigate the impact af
0120 co-pays on your premaums, Rmployeas
will fur prefer & 2086 co-pay to nn insurance
COFETARE.

tecnnd on the beaelts sl is retirement, With
the fuluize ol social security increasingly
precarins, your Jong-term eraplovees will only
become more concerned ahaut their retine-
ment. Making a 41K plan available for your
emplovees, even if you don't match their
crmtribtinns, sends o sdgnal Lhat wou care abos
their fistire, And these’s an added bonos. [ma
P.I'_i";batfl'l‘ beld company, tnking fooney mit i the
Pursimess mver e a.nd :-utr.mg it in & 401K far the cwners
retirernent aleo makes pacsang the [susziness on ta the next
pemeration much smoother,

Hecagnize that working on Soturday and/or Sunday is @ signifi-
cant detractor, Yes, your long-lerm employoes have done 1t for
years, Vs, you have always worked Jong hours, Unforiunately, that
dloest menn yuuan: going o keep new emplorees if oo ask
thern i venrk 7-day weeks. The world bas dinged, Young peaple
have more options these days. Tey to be creative io staldiog your
plant, Bor excarmple, if your plant runs 7 days & weel hefore the
kolidays, consider hiring (and fraining) someons just Too
weekends by recruiting people wha dre looking for a little oxra
income Jor Lhe holidays, IF vour plant runs 7 days o week
Usegaighont the year, pou may need lo

pary higher wages [or weekend

huouies, rotate days off, or hire

wockend stall.

Be flexible

A Nexible cnplover
can be a sigaifican
henefic for
0 employees.
Fenple are ander
— EOOCmIons
pressurc these
2 r.L'n:- lo jupgle
| r.=m1 ily z.md sl
uligations,
i Teeat tham as

Wl g

—




Babcock test,
Required Change

The changes recommended and approved by Lhis research
are the tollowing:

Centrifupe Temperature 468.5+2.57C

This ternperature is difficult to consrol particularly J

mm'r:urd_f.r.;:-mp.-zgn !

]

-
=

A

during the 2 minute and 1 mionule cenlofuge mes
where the door is opened on a shorter interval with the
resulting heat loss.

Haot Distilled Water S1+17C

o

)
]

Tempering Waterbath 4941°C

OF all lemperature control steps this is the last tempera-
ture adjustment 2efore mepsurement of the Mt column, At
measurernent the density ol roilkfal is Sl Exactly where
it is needed to eliminate the bias between the Babeock and
Mequimer resalis.

Change vour Bahcock temperature cantmols m refloct these now
termperatures for the centrifuge heater, distilled vater heates and
lempering bath, This method modification will be in the annoal
published methad changes for the A0 Dfeial Methods of
Analvsis as well as the nexs revision of Standard Methods for the
Examination of Dairy Products.

Haference

Joanma M. Lymch, InM, Barbano and LR Fleming, Modification of
Balicock Method to Eliminate Fat Testing Bias Between Babcoock
and Ether Extraction Methusds (Modilication of As, A0, Ol
Methods 98904 and 995, 18): Collabarative Soody. T.A.GLALCIn0L
BO {4):543-639, 1997.

Fortifying Reduced Fat

Cheese

50, how doyou restore the
level of vitamin & in ceduced
[t cheese? This is 4 technical
issue that vau will need o
wok nn with Vrlar ViEmain
supplicr Vitamin A is a fat
silabsle vitaenin, available
commercialhy in sceral
Fovrrme, weuly swater
disperanble or oil based. After
agdding vitamin & L milk far
cheesemaking, count on
exirny sonee din Lhe whey, The
amunt partitioning inio
whev depends on several
factors, including the form of
vitamin A that you use, the
size of the curd, pil, and your
ntiake procedte At least
initially, ym will need Lo
analyze your peoduct for
vitamin A to cnsure that you
lave restored the levels
correcthy. 5

"Since wilamo A s o Gal-
solnble Fitamin, removing
fat when making lower fat
cheese alsn removes some of
it. ¥itarmin A 15 ene of the
nitrients present in
messurable arnsumts in
cheese, Therefore, you must
add Fitamin A ta the
inadified product o restore
the level te thot found i the
regular product. Far reduced
fat Cheddar cheese, for
exainple, s means
resturing the wilamin A in
e SEFVITE 1o B percent of
the Daily Yalue, and declar-
ing the vitamin A prepara-
tion as ome of the mgredi-
ents in the ingredient
statement™

From “Fortifying Dairy
Foads; by Emerita
Alcantara, Dairy Pipeline,
Spring 1997, ¥l 9, N 2

Kaaping compaetitive, continued
&

mnchivichuads, 10 vou can design job responsibili:
ties 1o allow an emploves to be home when

[ Lo [els el or e ol fine rnrlrninu o pEk
to dev errands for an ailing parent, oo might
b able o keep a waluable emplovze,

Provide opportunitizs for job enhoncement,
Although emplovecs look for advancemcat
cpportunities, this is not the only way you can
eniich theis waork lives, There arc always
exceplivns, bul most emplovess [eel more
cornmitted to emplovers wha help them keep
their skills current. Truining is 2 win-win:
emplovees value it and their new skills
improwe the bottom hine for the company. The bottom hne pesulis
of training are highesl when the emplovee and manager wark

t

mgether to identify new activities and needed skills that would

benefil the companme:

_Cnnl,:'lnu:l'll}' PR s |'r‘|1'||]:-e'r'|x:|lir'|1'|.'|{wm |:'§|:'I-1r'I::-|!"|i|i'.-'|.-'! ERCR Ty
wragea? What seas competitive o oars amn may not he competi-
|i'|.'-E I_|'||-:-: :,'EilT.'rl'l.r.aLul'l e eul]:-]n:n!u-&ﬂl sechion ol vour Il E'I:.IPE:I'.
et a copt of the wame and salary survey for your county. It is not
;||_1.'.rn}':= TECEGSNTY t0 pay the |:|'it'.|'|ur:'. wages Lo rel ain the lest
praple, but vou do need to atay “in the bollpack!”

In Wisconains tight labor market, finding and training replace-
ekl enzplovees an be very expensive Salicam? estinmtes of (he
impact of cployee turnover suggest that it oosts as much as
3055 of o emiiovess salary to find and irain a new one, All the
mare reasen #2 fake action nowe o help vour business fallow

golden rule number one: Keep Good Emplayess, {88




mrmtinued from P &

and ahove Ted to scorching of the melted cheese, we did ot ather suelaces, Tests on aluminum plate also tended Lo discrimi- - =%
include ofher temperatires over 90°C, Tor each test. 5 pof cheese, . nate samples according to their mellability fairly well. The spread
[aremed into a 35-mm dizametes, 21 -mm high disc, was heated in ~ area and diameter increased as lemperature increased, However,

a forced air convection oven for 3 min. The wmple discs were temperatares grealer Lhan 1007 bed to charring of muter edgpes of
frmed by placing the shredded cheese in a 35-mm inside the cheese spread contributing 1o some lass of accuracy in
diameter and 15-mm high stainless sieel ring and compressing  measurements with all heating surfuces. Therefore, it appears
tne sample with o plunger (34 mm in diameter] lo 2 constant that ternseratares over 90°C are not necessary for eviluating
distance {4 rmm} ao that the compressed cheese sample was 2 cheese meltahilily. Tt fromn tests using the stainless stec] plate
disk of 35-mm in diameter and 21-mm inheight, The samples wers :nmuimrahle to, bart not bettes than, those from Lests asing
were hested witheat the steel ring around them. the alomimam plate. The Pmt-:n:-:-l.; tester in This study are only

valid fur full Fat cheeses, since we did not evaliate I meltahility

Afier cooling o room temperature fur 5 min, the spread of the of reduced fat chesses.

metted cheese was characterized by messuring bssth the maxi-

mu diameter (as per the Schreiber fest) and area, The masi- Conclusion

:ﬂ;:; T;T?;nf;h;ﬂa;z;gﬁi; Irhm][ﬂiﬁﬂ::;:!::ﬂe The Sln:h:'-f'i'[:-ﬂ_' test for I:h-'.:.i:‘.it' nzl_Elm.bi]I'T'f evaluativm shoukd he
he 1 _ S itk Lo modified so thal the test is performed al a lower temperature
“he spread area was fieasared sIng o CHIHITET IMaging SYSLE.  anaey oo aluminom plate and the srea of the melled cheese
The system consists of a CCD videa camera, light source; .1 - i

bl e A rEyi] shonld he measured as an indicator af cheese meltability.
digitizer, compater, a |5-inch video monilonand Optimas image

processing software. All the tests were conducted in Lriplicate., :

Statistical significance of the data was tested by o multifactor References

analysis of variance. The level of sipnificance of P05 was Beadlep, R.L.Jr, Armold, E. Tz, and Harbana, FLM, 1992, Standard
used. Methnds far the Examination ol Tairy Products. 16th ed. (Fd. :
Results And Discussion ;L%'ﬁ.mﬁhﬂll*.ﬂn_.vuh .Health Assec,, Washington, DC: 433- =
Among different surtaces tested, the surface arca of cheese el

an the aluminum plate was the dighest. Also, when sample-to- Tubmaun, M., Olsen, H.5 19854 comparisen of available
sarnple variation is considered i terms of coefficient of varia-  metheds for debermining salt levels in checac. | Dairy Sci. 65;
tian] (O M) the alumimem plate was betier than the glass petri - 1020-102

dish both when diameter and spread avea weee determined. Uhe

CV was much worse when diameter was measired than the Funsikonesled, B 1977, Chesse and Fermented Milk Foods EY.
spread ares suggesting that the spread arca measurements are Kosibawwski & Associates, Brooluondale, Mow Fork

more consistent for cheese meltability delecoinations. However,

quick aod easy spread area measurements would reguire 4 Muthukumarappan, K., and Gunasekaran, 5. 1996, Unpublished
compater imaping s¥stem similar o the one we paed. data. University of Wisconsin-Madisom, Madison, W1,
There was a considerable data oveslap regard less of The test Muthkumarappan, K., Wang, ¥, and Gunasekaran, 5. 1336,
surface o temperature. The Gve sampes can only be gronped Bstimating soffening point ol chesses. Ahstract Ne. B3,

seliably into three distinct meltability groups, The meltability Preserted et the IFT 96 meeting, New Orleans, LA,

ranking, of the samples in each growp varied slghily depending

an the surface and lemperature used. Thus, snme knawledpe and -+ Vanderwarn, M. 1989, Analysis of cheese utrd cheese products
understanding of the cheese chemistry and make procedure far medsture, M5 thesis, University of Wisconsin-hladison,
slwould be weed in -:,:|:-1'_ju1|-;‘:|:i-;'|:|'|. vrith these test resules in P.i.l."_l'_'irlﬁ hadisnn, W1,

the most suitable surface and temperature combinalion. Note-

Uieliss, tests on aharminue plate tended o provide laeger spread Vo Shyke, LL and Price, WY, 1375, Cheese. Ridgeview Publ (o,
areas ol kower sample-to-samgple variabilitics compared w Atascadera, Ch: 4760-4705

Table 1, Chemical composition of Sample pH Fat (%Y | Moislure (%) Salt (%)
shradded Meozzarolla chemies A 5.16 2.0 40,8 e P
" pold giectmodeguindpd e mietad B 4.9R 250 a2.4 A2

(Vam Sk Price 199 C_ | 514 243 48.2 .59
oocimes avetsenctod [ ndlra, 1965 D |51l | 230 iE3 AD

1 patametiol reelusd | ednson and Clsur, 1925 L BRI 21.5 49,8 -EA
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Table 2. Results of the Schreiber toats as measured by the maxdmeen diceeeter (ome) of cheese spread oo difTerent
surfeces (stainless steel, ss; aluminum plate, apy and Perridish, pd) at different temperatures (64, T, 90, and 232°C)

GOC T
Sample | g ap pd Sample | s ap pd
A 2.0 250" 225" .} 2.08° 2,75 217
B 217 2.50" 2.00° B 2.03" 3.00¢ 2.42°
C 2000 | zos | 200 C 208 | 217 | o0
Do zo0 | 208 | 2217 D 2,25 | 242" | 233"
E 2.33% 2.R3" 2.00° E 278" 307 250
ore 232°C
Qample | es ap pd | Sample | ss ap pd”
A 308 3,33 282 A 442" 333 433
k! A08" | 407 | 333" 1} P AR o 452"
[ 317 325" | a.00" C 4. 58" f.o2" 4 83"
I 283 | 308 | 242 D 417 | 4.83" | 4.25
E 1.R3" 3.92° 367° E 6.58° | AT5° SR

! Data with same letter superscripes within each column are not significantly ditferent ab KOS S level,
Z Data obtained as per the actual Schireiber test protocal.

Tahle 3. Coefficient of vardaton (CV % of the spread arec (ome) and moximeen digmeter of spread (s of melted
cheese on different surfaces heated at 909C

Sample Stamlcss Steel Plawe Aluminum Plate Petridish
2 AT Idarmeter Arest Dizuimester Area DiaunieLer
A & 3.8 2.5 7.1 .5 4.1
B 4,5 2.9 3.9 5.7 L& 7.1
C & 7.4 2.3 6.3 5.8 13.6
L 2.7 8.3 1.1 4.8 | 4.4
E 1.1 0.2 1.4 3.0 3.4 12.9
Wean CV, % 2.3 3.7 2.3 5.2 2 8.5

Y = 100* [standard deviation/mean)

[=]]




LIW Damry PIPELINE. SUMMER 1837

Modified Schreiber Test for
Evaluating Cheese Meltability

K, Mufhatimnarappan !, Y-, Wang and 5 Gunesekaeran, Dept. af
Wologicel Systems Engmeening, Unnversily of Wescoms n-Sadison

Deltability 15 the abality of the cheese 1o Qow or spread when
heated, Currenthy, the most commanty used method for craluat-
i meltabality of cheese is the Schreiber test {Kosikowski, 1977),
In this test,a phig of cheese, placed in & glass petr dish, s heated
i oven setal 2320 Tor 5 min, The melted cheese is cooled for
¥imim and the largest diameter of spread is token os an estimate
of tts meltabality,

The Schreshier el has Iwc:-n‘..'l_g'nr]:ln||1ler'|'m b chepge R|_'||'r'-.ﬂ|1
my be nonciecnlar and the outer edges of the spread often
scxirch, These rlrtlh]u:lnx andiecs ef fads 1 Lhis er‘npi:'i-:al tast,
leading to inconsistent results. However, because of its simplicing
the Schrciber test 15 =4l \'I,!r:l-"FIITPI,I-:uT..Ii-"u[E think thai :I'ILII'J:;r:|"i1I.5
the Scheciber test can improve conaistency of the results, For
example, measuting the spread area instead ol the diamelee
circunwents measurement error cansed by the noncircolar
spreasd ol the melied chieese, Yo can avoid scocching e chocse
by evaluating meltability wta temperature lover tin fe curnenl
23290 Thermal and surface tension properties of the heating
surface may also contribute w scorching and exient of spread, We
Tive detersnined that full fat cheeses anften 2nd flow in the
temperature ranpge of 50 o G0 {Muthukumacappan el al.,
19496), Thus, the 23200 setting is excessive, Fven in practical
applications, like baking a pizza, the cheese lemperature does nol
reach above L00C during hesting (Muthukumarappan and
{umasckaran, 1996}, From the tollowing research, we conclude
that you dae't need o heat cheese above 10000 to evahaate
meitahility.

I pur recent study, our objective was to investigate the effect of
the falloseing factors rm checse meltability cvaluation:

l:l:l awen temperat ures im lhe rAnge of &l o 2420l

(2] thires heating sarfaces: glass petri dish, alominum plate and
stainless steel plate,

13] measuring the asea of melved choese rather than its maza-
mum dinmeter,

We used fire shredded Mossarella checies supplicd by a cam-
imercial neanufacouier The chemical composition of these
cheeses was detensdned by poblished poclssis and sesulis ac
presented in Table 1. In addition 1w the glass peard dish, a 0.7-mm
thicle stainless steel plare and a Z.5-mm thick alominum place
were selected 2x surfaces ever which the cheese plug was heaed
arid allvawed b Oowd Foar oven temperatures, &, 71, 9, and
23290 were aclected. These temperatures ranpe [rorm just oeer e
softening point of cheese, to the cursent Schreiher fest setting,
Since our preliminary tests indicated that termperatures 100G
codfiied pape 4

Rheology—Describug

Groek, rheos, stream< rhedn, Lo Qow

This ig the mest succingt way to define rheplnry—aimply trace
the womd o 1te roots and learn that rhealopy is the study of o
However, it turng out that the study ot flow is not succinct and it's
not all that simple.

Hat it is impartant. since theolegical propeclies muence eating
guality, handling and packaging, cutting, grading and shredding
characteristics and ewe formation in cheese Food formalators
need predictable and consistent functional characteriatics in
cheese. Bor cxample, cheese burriles, cheese sauces, and sagna
are all foods that contain cheese that will melt and flovw while
heating. Cheese that melts toe fasl, loo much. or 130l endagh
influénces the entire product.

A the use of chepse as a food ingredient continues ta
El.‘-:l'i-c',l:hc um{l 'E:Ir Accurate r'hﬂ{:-'ll'-_!;ial Lesls hecormes
miare important. Before food scientists can rescarch
ond control the physical properties of cheese
mellability— they need peltable mrethods, COR
researchers are working om a meliahility Lesl
that gives reprodocible resuls, independent

o Lest cooditioos wid uperator, {3 accom-
panying articles.)

hile

Extending the concept of flow

According to the Encyclopedia af Fond
Seience and Technolagy, you can “extend
the cencept of the flos of 3 material to
iiclude the idew of any change inte
shape, under the action of an external
wgeacy, which s not instantancous, and
which is not ensrely recoverable?

Trelon ination is the shoet teon for this
coocepl; thus cheology is Ve studv wl
floee and deformation.

The essential vocabulary of rheology s
carnes [oom tbe phssical scignces, Start
writh matter: solid, liquid, or gas. Now,
comsider Lhe dillerences between solid and
[fquiad; the abwvious difference 15 that solids are ;
rigich amd Lguads ace Quad, Phpsical scientists

refine these definitians, for cxample an “elustic solid™

recovers iy original shape instantaneoushy when effort is applicd
and the shape changes, A5
The term “riscous liquid" incorporates viscosity inin the ronregd

aof fluid, Viscest ¥ decerheas he relalion ketween efort app]icd o

a liquid-and the faos rate. Think of sticking vour hand intea
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e Physics of Food

mwwving siecam end pushing against the carrent, when you pull
yoarr hand o, i1 Is the rate of Oow thal returns towhere it wag
before you applied the “force” It is the interplay and variation in
prroperties af viscosity und elasticity, and how they respond to
stress, that healogy atterpts to explain. Cheese, the quintessen-
tial viscoelastic mtlerinl. 15 ideal for demanstrating rheological
principles

Altheugh vou may not realize it pon have alteady observed
a fundamental difference in behavior between solids and
liquids—the dirnenainn of time. This i€ easily demon.

shealed with iy visenelastic material, one that has some
of the characteristice of an elastic solid and o viseous
Jiquid.-l'rnll:- soine Playdah, or warm, stretchy Mozza-
rclla, and rell it into a cplinder. Pull bath ends apard

guickly and il snaps with a quick break., acting like o
solid, Mow, try agatn and pull it apart slowly. This

tmmie it atretches stowly befors it breaks, acting
more like a liquid.

Cleeese mabers and cheese praders have
acmally drawn on rheological principles for
decades, even before theology cvolved ag a
mcientific specialiv, Using the ™ [nper lest” o
splil the curd to assese coagulasion,
grading the bodvard firmness of
cheese—these are some of the snbjective
evaluations that rhealogical Lests are
illempting to standardize. Projecting
frowm cureent Lreads indicates that the
wse of cheese as a fond ingredient will
contime o increase, Anodler avenue
ol prowlh 15'the cxport market,
Standardized rhealogical Lests play a
rede in Soth of thesc ercas by offering 4
precise, reprodicible itlernatinnal
lamgruage to deecribe the phsical
properties of cheese,

This drupie! was edapted from a phots of
Dhase inversion - oil dispersod i wetter i e
tins el wster dispersed im ol at the hotram.
Cripinal phate taken e Karsten (hael, Recorcs
irector, Inatitule af Dairy Research, Roval
Apricultural angd Vieterinary University, Copenbapren. Demmirk

,--.;HEED'LIFEHE

EWalatea, et al. Rhenlogical and Fracture Properties of Cheese.
Toall, 266, Int, Dairy Federation., Brasscls, 1951,

Hui, Y. Edilon, Encyclugredin of Foud Scienee and Technology,
Jobin Wiley wod Sens, Inc., 1992 22

Try a new device to evaluate
melting cheese

Y=, Wang, 7 Muthufumarappen, M. M. Ak and 5 Gueasekigran
Digpt. of Dealogical Spstems Engineerivng, Unfversaly of Wisconsin-
Madisan

o vers the dury industry and food processors have used
empirical methods to determine the “mellabilily™ of cheese. The
minst poprlarmethods are the Arnott test {Arnast et al, 1957
and Schrecher teat { Knsikowski, 1977, The Aroott methad is
hased on measuring changes in heipht while the Scheeiber test
measures the diameter of 2 cvlindrical sample of cheese after it i
heated. However, when different rescarchers, nsing varios
specimen dimensions and heating aotdilions, vse the Schredher
and Arnntt tests, the resulis do not correlate {Park etal., 1904},
An objective method for evaluating the melting quality of checee

ig needed.

There ate many
methods wraiable for
I|:|l:~:‘:-||:|Ei-a‘:E.': atialysis of
materials that could
be nsed to study the
[l e of melied
cheese [Rocgg er al.,
1591 ), For example,
capillary extrosion i
an appropsiale way for
cabimating cheise
Flewarakeility § Saauitle ed
il., 1980). Dynamic
ehealopical lesling hus
bren applicd to'cheese
(Nolan et al,, 1989,
[hefes ot al.; 1993, and
Ustanol etal., 1995] Lo
rramate the viscnclas-
tic ehavior af
different cheeses.
Fiavial exiencinnal
Viscosity data tor
Mozzarells chease and
American processed
chease fzoan luhricnted
squeczing flov
micthiceds hawe heen
reported {Casiraghi et
al 95T, Canrpane]Ta
el ul, 1987, and Ak
and Cunasekaran,
1995]. Among these,

squeczing flow
I s

capillary extrusion

Ton this vlseolagical wefod meled
clieese (or aoy st fuid] i
pushed ar pumped theaeagh a
small diameter wbe for capil-
lary). Pressure deop and flow rate
hegupl this tube are used to
detetmine Fiscosity,

cxtensional hehavior

Describes the respansc of a
material {mach as melted cheese)
subriected e extensional flows. For
cxample, stretching melted cheese
in one direction (e, furing fork
test for pizza cheese] is consid-
ered “nmicaal extensienal flos”
Vigcosity calenlated from this
repe af lasl is ealled "oninxial
eateneional viscositg

biaxial extenzional viscosily
This is another type of viscoaity
caloulated, for meled cheae,
frentit compression sests between
lubricated plates {also callud
sgqueezing Mow lest) These
coropression sty canbe comsid-
cred a biaxial extension tese. Our
melimeter pperates in this
configuration and geves resulls
Lhil cun be comverted into biaxial
extensinnal viscosity,




LW DAIRY PPELINE, SUMMER 1997

Comtinuesd Fase pape *

chearmetry Is the mnst popular, This teciigque, based om
compression of a specimen berween two paralle plales, was
developed for evaating the extensional hehavior of hiph
viscosity polymers (Chatrael ot al., 1981). The main advanzape of
this tethed is that the presence of slip, as 2 resull of sell-
lubrication due to fal separation in cheese, s ot only @ preregue-
site for a proper test bt also incorpotaled inthe calculation of
results (Campaneila and Peleg, 1987).

We decided to:

1.Desipm and develop a device for abjectively evaluating melt
characteristics of cheeses (based on squerzing low configura-
tign ) ursder a constant force or a censtant deformation mie

3 Study the effect of test temperature and far content om the
melling characteristics of Mozzarella chezses.,

Modifiad squeeze flow test device
(Uw-Meltmeter)

A schematic of The modified squeese ew test device (herealler
referred toas the TW- Mell mEtEr],d-EgiEuczd and fabricated in the
Food Enginesring Laboratory of the Bialagical Systems Eng-
neering Deparmment at the University of Wisconsin Madizon, i
showr in Figare 1, Tt conaists of the follewing cimponemts:

¢ amminum body with a douglinut-shape heates inaide,

# it Jever o sTarc the test.

# 4 termperature controller 1 aperate the heale,

# alinear variahle differentisl transformer (IVDT} cuneciel
10 circular plate to monitor the change in height of sample

#  apersonal computer with a data acquisition board and for
data collection and analysis,

The 17W-Meltmeter can either be operated alene as & constant
force tesl, or with & uniaxial compression device (like Instron] t
orovide the constant deformation raze (e constant cross-head
speed) Lest, You can 4o the testing at the low strain rate normally

N

Pl s 2 o Wi N Pl ores

b, /
- £ L T ot

e L L

L T T W e |

Fipure 1. Schematic af the modified sqieeze faw fesl devieg
[[W-Melbneier)

experienced by cheese during melt/flaw on foods such s plrra
b adjusting either the compreasion rate o the magnitude of the
inrpe] lepacl.

Modifiad squesze flow tost

T o the lest, vaise the lever and place the cheese somple (7 mm
in heipht and 3 mm in diameter) in the sample well. The two
mmetal surfaces in comtact with <hecse daring a test arc lubricated
vrith mireral ofl 1o abzin lubricated squeering fiow. The cheese
is Tieared with a ciroulir plate placed over the saiople Lo prevent
any matslure loss. Once the sample reaches the desirer umdfurm
Lest Termperature, the data acquisition system is starred and then
the lever arm is lowered, pushing ug e cheese and allowing it to
flow. In case of the constant foree test, the coocular plate con-
nected to the IVDT maves in conlact with tap sarface of the
cheese to measure the steain rate. When we uged with 2 uniaxial
test device {we used an Instran Model 1130 Universal Teslizg,
Wachine}, the cross-head movement in contact with the cheese
was used to caleulate the sample strain rate, Each test was
replicated three dimes. Output of the melt-meter is height of
specimen vs. Lime for constant force lest, The outpat af the
melimeter with 8 uniaxdal Lest device is force s, lime for
conestant defirmatinn rac test.

Summary

A device 1o objectively characlerize the melting belavior of
cheeses at different lemperatures was designed and developed, 1L
comstats of @ temperature-contzelled heater,an LVDT (linear
variable differential transformer), and a pecsonal computer with
a data acquisition system. This device, named UW-Melltetes,
can be operated in Ghe squeere flow configuration 2nd can either
he nperated alone at @ constant force er in conjunction with an
Trst revn-rype machine al a constant Seformalion rate (ie.
cometant crmss-head speed). The meltmeter test developed o this
study was velidated vsing twn milkfat fractions with known
dropping peints.

Fiow of melied Mozzarclls cheeses under a constant foreé and 4
constant deformation rate were studicd, The stress and strain
rate data were calleeted and the biaxial extensional viecosily and
Tisgisel exctensional stracn rate were calcalared, Mowsarella
cheeses ol Qiffcient fat contents (14 and 43%) were studied al
different temperatures {40 and @reC) The results suppored the
expected trend of increased melabilivy al higher fat lerels aml at
Righer semperatures, The hiaxial cxtensional viswsivy could be
used as Lol for nhjectively characterizing the cheese melialail-
ity brecause it lirniniles slip as a source vl artifaces,

Rafarances

Ak, MM, and Gunasekaran, 5, 1995, Cyaluating thealagical
Pmp:;ﬁg_; ol Wozzarcla cheess |_'|:|-' 1le Rl.]_lJ.E“I:E:.I:IE e srethod.

[onarval of Texture Studics 26: 893-71L
NEXT frags
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Fortifying Dairy Foods

Part 2 Voluntary Addition of Nutrients

by Emerita N, Alcantarg, PR, R

Vice President, Nuiniton & Begulalory Services Darry Conncl of Wasconsin

1 the last desue of the Dairy Pipeline (Spring 19977, we covered
the rules povesning mandatory addition of natrients te milk,
cheese and ether dairy products, The requirements are spelled
oulin the atandards of identity for the ditteeent dairy produets
[CER Title 21, Sections 131 arad 133 and in what has become
conmenly know as “gereric standards” {Section 14018, The
generiv staodunds et forllz, amoong vilies things, ol citonal
cquivalency requircments when a product that is subject to a
standand of identley Tas been nucritienally modified, e.g.,
reduced fat Cheddar cheese.

[ this fseue, we will deal with the applicable rules and guidelines
when o diry processor of cheesermaker wants 1o volunlarily add
nutrients to a daity product, cither for marketing purposes or in
order o meet identified consumer needs. For example, soppose
you want fo produce a nonfat yogurt containing five added
wilaming {4, C, E.B-12 and folate}, This value-added product is
targeted for kids and ts positioned as e fun and delicious way of
gelling vitamins instead of through vitamin pills, What should 3
daity manufacturer keep in mind when contemplating a
voluntary addition of nucsients to dairy products?

Raview the standards of identity

A5 a bazeline, check the standards for information on what may
be ellowed as optional ingredients, including any vitamims or
minerals that may be added. These standards also dictate what
the product name should be.

Familiarize yourself with FDA’s fortification
policy

FDW tecopnizes the imporance of maintaining the motritivnzl
qualicy of tThe nations food supply, Adding notrients 1o specific
foods can be an effective way of achieving this imporam
objective, However, the agency cautions that rndom fortification
of foods can result in over-pr-under-fortification in consumer
diels and ceeate nuteitiohal imbalances o the food supph: Thus,
FDA established a fortification policy which sets forth the
agency's view regarding rational and appropriate fortification,
Ihe policy is non-binding and, admittedly, needs revision
Wevertheless, it can serve as a gnide for acceptable fortification
practices. The details of the palicy may be found o CER Title 21,
Section 104,20, Among other things, mamtacturers ate advised
ta fortify omby when there 35 a aeneral public health consensus of

III'J.'I!J':III_E-!

Meltmeater

Arnott, TLA., Morris, H. AL, and Cambis, WoB. 1957, Bfectof
certain chemical factors oo tie melting quality of process cheese,
Joarnal of Dairy Scicnce 40-957-963,
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eter of peanul butterJournul of Tood Science 32 (1] :180- 1584,

Campanella, 0L Popplewel], LM, Bosenau, LR, and Peleg, M.
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dictary insuificiency for that particular nutrient, Ir. addition, the added level
should hessr sorme reasonable relalionship to the overall amount ef the
nutrient required in Lhe total diet {e.g., avaid touling that the cheese contains
100 of the daily valae for X nutrsent ),

Keep in rind that BIWA retains the legal authority to take enforcement actien
againgt a product wher il onsiders a particular fortilcation practice and
acepmparying claims to render the product labeling falsr or misleading,

Linderstand icable prnvmnnsm‘ﬂ'rﬂ genaric
standards” {Sa:tgﬁ 130.10)

Tids rew pule, which came ahaut a5 o result of WLEA [Mntcidon Labsling and
Education Act), allows for nulritional modification of slandardized foods
consistent with certsin parameters. lts successlul application o a partwular
pradust requires the combinalion of marketing, techoolegical and regulatary
cxpertise, Although written primarily to allow lower fat versions of slandatd-
ized fonds, FIM interprets the rule as also anthorizing posilive fortification
i.c., addition of neltents, and accompanying claims for standardized foads,
Thus. Sectinn 130,10 nat anly requires the modified foesd to be utritionally
cnuivalent toits repular counterpart, but also allows the addition of nutrients
ahwwee and hevond what isin the standardized product.

Under thiz rule, the product mame nr statement of identty most be qualified
to indicate hove the modified faod differs fom The standardized food. Some
COFIa E'{amP]c:aIc Heduced Tal Cheddar Cheeee™ or "Law Fel hilke”
Howerer, positive forliheation may produce efd resulls in the product name,
&g "Faccllent Source of Vitomin T Cheddar Cheese” In this case, il waald be
appropriate to modify the product nome simply by adding the ‘-n-'ﬂr-:i Farti-
Gl o Lhe nanse of the cheese, e, "Torlilied Cheddar Cheess™ and including
in accompiying stakement, “Contains 20 mone of the Traily Value for
vizamin E than the repular Cleddar checse” The terms “fortifiedensiched)”

“addded? and "more” are considered synomymoss by FDA and iy be need
interchangeahly. To qualify for the wse of these termis, al least 10% of the Dhaily
Value of a given autrient must be added.

Uthes pmd.mlj:m]es that may be used in the abeore erample inchude:
“Cheddar Cheese with added vitainin By Vitamin E enriched Cheddar
Chese” and "Cheddar Chesse fartificd with vilamin BT O, from o mackeliog
sland peint, it may be mure desicable to use 2 fanciful name thal is short and
catchy. This is appropriats as long as an accompanying descriptive staternesnl
sroperly identified the product, including the addition of nutrienifs], Clearly,
marketing and regulatory perspectives are essenlial in develnping an appre-
priale statement far the product.

The best and safast courae

Great care shoald he taken in considering how best
tos tovt the addition of nutrienats to a standardized
produst, The bact and safest conrse 3% toonse FTA-
defined nutrient content dairms such as “fartified
“enriched  ete. Claime about the health benefit of ai
added nutsient or statements concerning the role
that a matrient glays in the normol, proper funclion-
ing af the bnd_'F imvolve umigue and often |:|:l.l'.|'l.]:!-]i.-
cated regulatury issucs that should be evalanted
carefully.

In snmmary. current repulations allow the voluntlary
addition of matrierts to standardized dairy prod-
ncts, However, 1l s important that sich fertification
practices be in line with FDAs view ol calioisl and
appropriate fortification. In addition, the product
name or stulenyent of identity must be propesly
quatified to indicate how nutritienally modified
food differs from the standardized product, And, as
with any nutrient content elaim, there arc additianal
laheling requirements triggered by such claimes tat
Lk rsanufacturer must toke inlo accaunt when
desipning labels toer the modificd products. G -

Still have guestions about
fortifying dairy foods?

Call Dr. Alcantara at the Dairy
Council of Wisconsin,

(630) 66565-8866.

bt o e L e e e e e L S A s S e B R T T
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lan. 5% loe Cream Makers Short Course, Madison, WL Call Bob Bradley a:
{HEIR) 262- 2007 for informetion, or the CALS Outreach Services [608) 263
1672 to register

Tan. 12-15 Milk Fasteurieation and Process Control School. Madison, WIL Cal

Bob radley at (58] 263-2007 for informmlien, o e CALS Qutreach
Services (B08) 263-167 2 1o register.

10

Teh. 3-4 Wisconsin Dairy Field Reps Conference.
Madison, WT a1 Rall Wendnrff at (608 263-2015,

A,
Feb 25-27 Wisconsin Process Cheess Short Crurse.
Madison, W1, Call Jioo Fath at {608 262.1152 far
rriore details, =
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ﬂ* I ktow it 3% comemon practice in many cheese plants to "recvele” fines,
Heomwover, after warking on mar HACCT plan, we are rethinking the practice.
Whit are the pros and cons of reusing cheese Snos? :

At You can recycle these [ines—defined as curd, regardless of sive. that are
remaved with whey, The key is where they end up when vou recycle them.

There are twio main izses o resnlee, the fest ane is safery, Ty foetocadd
fines ronthe wexl latch ol cheese vou mnke, vou magkiﬂgfﬂ: trouhle. Fines are
notarious for carcying microorganizms with them. Tna recent COR siudy
loolsing at miceslaological testing in cheese 'FII,.HI_'I.I“E, coliforme seere fj'equenﬂ:,r
grtected in fines samples.,

Safety lssucs aside, edding finea to the next batch of cheeae also influences
spuality. The CDR study also looked ot yeasts and molds, and fownd then
present in over one thind of the fines sampbes ested, The stody also feam
proswrnplive lactolacilli present o woenteations = L0 CFUmles g
in the vied majorily of nes and whey cream samples. Although these

are nat indicator arganisms per se, they sl may have an effect om

theese guality. 1 you knew you had these nummbers inyour fnes,
woukd you really 2dd them back to contaminiate the endiré val of

™ cheesay

-

Anather quality issue also stems from mixdng fines into &
different batch of cheese, Most likely, the compesition of the
batches 15 different, For example, differences in maoisture
comtent, pH, and-fat may allow the fnes w really stand

ol 1o Gmshed block of cheese, Thus, fines can
cause spot, or color defects,

What are acceptable svenves for recycling ines?
Consider using them in a process cheese
aperation. Many cheesemakers press the fines
inde oty poond hlacks and recycle them safely
this way Proceee cheese is a safer alternative
Teciinge the liwes are ;IEIILHI :|:|11] mere 5.'|it.5 AT

added. e e AT

Some othee, less profitable, methoeds you might
comsider ineluds using fines for animal food or
fish bait. Probably the Jeast desivable nctiod
aal dispusing fooes s sinaply Lendspreading,
Lhem.

Whitever you do with wour fines, moy advice is
-~ toeaeoid recweling ther for table cheese, You
L really need to ask veurselt it the shart term
tinancia’ gains rmake wp fof the potential long
term quality and safely losses, .E'

Cuird r!ﬁfiraiu-.:‘:r:ur_,ﬁrr ths fuate 15 Mumignrne
Senzeknwsts, COR Sefety Appiieations Coardinator

Cuections for the Card Clinic?
Wrile 1o
COR, LU'W Dairy Pipeline
L6405 Linden D,
Madisan, W 53706

FAX: alRf252- 1578
e-rmail: Panh:s@cdr wise, adn

o

-

e T
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Sept. 25 Southwestern Wisconsin Cheesemalers Assn. Anmual Meeling, For
repistration, cal) Tam Jenny al (608) 248-9706,

Ot 1 Cepitrsl Wis. Cheesernabers and Buttermuakers Assn, Annual Convenlion,
Marshficld, W1 For registration, call Gordon Moen at {713} 687-4148,

Cict 6-10 Wisennsin Cheese Technolopgy Shart Course. Madisen, WT, Call Bill
Wendasll at [ﬁUE] a5

fhel, 15-16 Pasteurization Short Course for Trained Operators. Lw-River Falls,
Tiiver Felis, W1, Call Ranee May at {7153 425-3701.

Dck. 15-16 Me. Centeal Cheese Induslries Assn. Annual Conlerence. Minneapn-
lis, M. For information, call Dr. Dovid Henmning at [605) 658-5477.

Oict. 21-23 Milkf s an Tngredient Shert Course, Madison, W1, Call Kerey
Kaplegain ar [G08) 263-3056,

Ul 2224 Current Concepts in Bondnorne Pathogens wind Rapid and Auta-
rated Methods in Food Micrabiology. University of Wisconsin-Kiver Fails, Call
715) 425-31 50 for detals,

el 27-29 Internationa] Whey Conference. Chicage, 11, Uall ADPLal (312) Té2-
AR,

Now.4-5 French Specialty Cheese Artisan Course. Madisen, W1, Call Jim Path a2
608) 262-2253.

Wow, 5 Fastern Wisconsin Checsemakers and Fusttermakers Assn, Anngal
Comvenbion. Green Bay, W1 Call At Lochr at (414) 995-2803.

Mew 11-12 Wiscnngin Cheese Grading Short Caurse, Madison, W, Call Bill
Wendartt at (A0E) 2A3-B014.

rartinasd ax poge 10

T subacribe to Lhe Pipeins

smpty phone, [ax, oF e=mail our meguest
10 COR. We weloems vout questions. aid
aommants, Eand (hem

This Doy Fipeling
Canar for Dainy Frssanl
1508 Linden Dz

Liadizon, W1 S3706
shome: S08/ERIEOT0
T BOB/252-1R78

Karen Paubas, Edilir

e-mrils Manlusd cdr,wisa.edo
phone; GOE252-B018

Producad by COR Comminization:

Tacnmaal Baviewsrs:

miark Jobicson, GUE

Nociean Dlsom, Dept. of Daod Bzicner
Taz ath, CDR

Martarne Smkoaski, COR

Tom Szelencsi. CNR

i Wendacd. Deploaf Food Scieancs
Cathy Hert, Wiscopsio Milk karketng
Eegaand

The BT Duiry Fissing is published by e
Center far Dainy Besaarch, Panomg
pronadad by e WisoriEin Milk Kareling
Tn&rd.

T T e e s O B R T A O R R R T S PRI,

Wisconsin CENTER FOR DAIRY RESEARCH
i Lniversity of Wisconzin-boadiason
CDR 16056 Linden Drive
Madiaan, Wisconsn GA70OR-1 565

I R P e T T S e P T e R P e P T I A L T

ADDRESS CORRECTION REQUESTED

Memprafit Cre
LS Paslaas
AT
Madisca, W

II‘:||:1'L1 Mo, AEH




