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Getting the pink out

Controlling pink discoloration of cheese

WL, Wend ol Depr. of Food Science, UW— Madisan

Exiract of annatio seed, from the annatio
troe, supplics the wellow - oran ge oolor io
choese, These anman o-colored cheeses are
susceplible o pink discoloramion when stored
under high inensity Auonescent lights in retail display cases. Many
quest ions ariseconcerning pink ing of annaito-colored chesses,
including: where does the pink color come from, what factors coniribute
i the pstential for pink disookration, and how can we cont ol the
pinking of annatio-colorad cheeses?

QOrigin of pink discoloration

Previous researchers{ 1,2,3,) have reported that high intensity
Muorescent light affects color stabilily and causes lipid oxidation in
annaiio-colored cheeses, UW researchers {3) have reporied that pink
discoloration can appear in cheddar and colby chesse afier only &8
howrs of Moorescent light exposune. A rapid boss of the wellow
component of the annattocolering the cheese prodoces this pink cokor
al the cheese surface. Afer an extended period under the lights the red
componend of the annat to color is also lost, but at a slower rate. Thusa
pink coler dominates bafore progressing o a bleached-oul appearance.
In a survey of Madison, Wisconsin supermarket dairy cases, we fownd
Muorescent light intensities rang ing Trome 140000 &40 footcand kes, with
an average imensily of 300 botcand les. In our research studies {3), we
held cheeses under a light intensity of 250 festcand les and did find, in
some cases that pinking cccurred within two days at that intensity
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Barnicoa {4) reported that sullhydr

compounds present in aged cheddar cheese
wire responsible for oxidation of the annatio
calorant, which resulied in pink disookration.
On the other kand, Govindarajan and Morris
{20 reporied that the pink compound formed
was mol the resull of oxidation of norkixin from
anmatto, but that hyd rogen sulfide was inovo biaed
in the formation of a pink colered, micre-fine
precipitate of norhixin. In our studies {53, we
did not determine the specific chemical
reaction taking place 1o form the pink or ned
compound but we did ebserve that Frmat ion of
the pink discoloraiion from annaiioe coloram
coincides with the development of lipid
onidation in the affected cheese.

Factors affecting pink discoloration
W have evaluated the effect of light type and
il sily, storage Dem peral ure, exposune 1ine,
cheese com posil ion, and age and sourceol
colorant on stability of annate coloranis in
cheese. Following is a summary of the resulis.

Light type and intensity

Cheeses stored wnder cool white Nuonesoent
lighting showed a fster rale ol pinking than
soft white lighting, although both types of ligh
did indwce pink discobration. Increased lighi
intensity meand faster development of pink
calor ovier the first 2 days of exposure, but itdid
nod differ afier longer siorage.

Storage temperature and time

Samples stored at 4T'F had a Faster mie of

pinking than those stored at 36" E However, no
N A Bnfn O (e D
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Cheese pH is a major
factor affecting pink
discoloration in
annatto-colored
cheeses.
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significant differences in color stability oocurred between the 1wo
storage temperatures when stoned beyond 2 days.

Cheese composition

Chezse pH is a major factor affecting pink discoloration in
annaite-colored cheeses. Al pH 5.4, the red and yellow
componenis ofannal to were reduced @ a comparable rale and
the cheese developad a bleached appearance wnder Nuoresozm
lighting. However, ot pH 4.8 and 5.1 the yellow com ponen
decreased ol a wvery rapid rate whilethe red component decreas od
at a slower rate. The resull was a very intense pink oolor. Full Fat
chesses produced a more intense pink coler than reduoced o
cheeses during the first Tdays of stomge.

Source and age of colorant

Some differences were observed in color stabilities of single
strengih annaio colorants produced from different sounces of
anmalio seods, As withany hislegical crop, seasonal, geographic,
and climatic condit ions may all influence color stabilities of
annaite. Colerant manufaciuners moniter and blend souross 1o
produce uniform coleranis romavailable seed s, In owr siudies,
alder annait o cokbranis produce greater pink disooloration.

Influence of packaging on pinking

Wi evaluaied packaging systems, packaging films and light
blocking agenis o determine il any ofthese facios oould
climinate or reduce the pinking problem in annaite-ooloned
cheeses,

Packaging systems and films

Adter evaluating modified ammospheric packaging (MAT, we
found that films with higher exygen transmission rates {OTR)
produced pink discolsration in cheddar cheese belore the choeese
packaged in flms with lower O Bs. Discoloration was [irst
observed around the cracks and slits on the surface of cheese and
in the head space at the end of the packages, where oxygen was
mosd likely available. Films with lower OTRs
had less osxidized Mavor after Tdays . However,
after 2 days of storage undear Muonesceni
lighting all cheeses had oxidizsed Mavor

With comparable OTR in packaging films,
vacuum packaged choeses initially retained
thee v low component of annaito beiter i han
MATP cheeses. However, the reduced
conditiens present in vacuum packaged
cheeses tended 1o prodwee a morne inlense
pink color afier 7 days. With vacuum
packaging, ool stabilily of chezse samples
displayed under conl white and soft white
light was not significantly different.

2 D00 FOX OO0 OO DS OSSOSO DSOS OGO DSOS OIT DT OGO OO OO T O OFOD OGO



Light blocking agents

Tubse guards with TN-blocking agent did not prevent light-
induced pink discoloration. Perhaps near-visible wavelengih light
catalyses pink discoloration. Transparent colored flms {ned,
sunburst, and burni-orange ) did nod retand pink discoloration,
bt the burni-orange flm did reduce lipid oxidation in vacuam
packaged cheeses stored for more than 7 days under fuoresoem
light. Aluminom bminated Glm provided the greatest protdection
agains pink discolration in vacoum packaged cheeses,

Preventing pinking in annatto colored cheesas
The high imensity Nuerescent lighting used in retail dairy cazes
can seripusly affect the quality ef dairy product s. For example,
axidized Mavors developing in Muid milk prodwcis has been
exbensively doco mented . Mow we know that high intensity
Muworesoent lighting can cause the loss of ook com ponent s from
the annatto oolorant in cheese, producing a pink discolorat ion in
those cheeses, Along with the pink discokration, an
objecticnable oxidized Maver ako develops. To reduce the
paodential for pink discolorat ion inannaio-colored cheeses,
chesemakers shou ld aveid using old cokbranis and selec
appropriate packaging with a kow oxygen iransmission rale
{OTR). Light bloecking film,e. g aluminwm laminated flm, will
provide good prodection against potential pinking bot & a
slightly higher cost than transparent packaging [lms.

A the retail display case, the inensity of Qworescent lighting
should beheld 1o no more than 1&0-200 fooi candles at the
exposed surface of the cheese, sland display cases, with
overhead Muorescent lighting, ane ideal for displaying colored
cheeses. In many horizontal display cases, we found Noores ozt
bulbs within &inches of the product eminting &40 fooicand kes on
the cheese surface. Kot only did this drive the formation of pink
discoloration on the cheese, but the produc temperature of -
G5"F akocontributed significantly tothe reakdown of the bod y
and texture and the development of of-Navors. In our studies, we
found about 210 5% of the top or front pieces ol cheddar or colby
cheses in supermarket metail display cases showed pink
discoloration and the potential for exidized Navor defecis.
Consumer rejection of the discobwred cheese alone could
represent a boss of over 230 million per wear toihe dairy indusiry.

In summar y, cheese manu factuners can produc: high quality
annaite-colored cheeses and packageihose in low TR barrier
films 1o extend shell-life. But manu faciuners must ako work with
their distr ibutors, brokers and retailers 1o make sure they
understand the correct display lighting and hand ling procedures
for cheeses sothat the consumeer is getting a quality product time

afier time. e
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At the retail display case,
the intensity of fluorescent
lighting should be held to
no more than 160-200
footcandles at the exposed
surface of the cheese.
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Research Update
Black spots in aged cheddar—all you need is milk and time

Rescarchers at the Wisconsin Center for Diair v The speciroscopy dentified chromiom, copper, iron, nickeland
Rescarch and the TIW-Madizon Depariment of hizsmuih in BSD areas When the cheese near the black spoi
Food Science have felded numerous inguiries dizfizct was assayed the same way, the scientists found s mall
about a mysterious black spoi defect {BSD) in increases in thesame elemenis— except for hismuth. Bismuth
cheese, specifically, in aged cheddar cheese, The concenirations in the BSDregion were about three orders of
scientisis can't make the spois disappear, bui magnitude greater than cheese without black spois.
Associale Profes sor Seolt Bankin can tell ywoo what
they are and how they got there, Early anecdotal reporis sugeesied that an intra-mammary tea
sealand {ITS) might be part of the black spot problem. This
Rankink firsi step was io determine the particu lar ITS, Orkeseal ™eontains aluminum steara e, silicone
composition of the black spois. Exactly what were diexide, mineral oil and 5% bismuth subnirate, To con firm the
they made of? Bolating the canse ofthe black male of hismuth subnitrate in the BSD the scient Bi1s made cheese
spods proved 1o be difficall because the substance with known amount s of tea scalant components. They
did nost dissobae or diffuse easily. RBankin did demonsiraied tha bismuth subnitrate, in the presence of H 5,

discover that the BSD pigment dissoves readily in hydrogen sulfide gas, produces black pigment o ion.
nitric acid, suggesting an inorganic salt origin.
Micxt, induct ively coupled plisma mass
spacirosonpy was wsed 1o screen many diferent
clements, beasing on inding culprits like 1 he
metalsahs and oxides that might be found on
fisnd grade procsssing equipment .

Teat sealant reappears

Sohow does a suppos ad ly inert, and highly effective, teat sealani
reappear maonihs laer in cheddar choese? Bankin thinks that the
hismuth subnitrate inthe sealant is carried in milk to the cheese
val. All s welluntilH 8. is produced during the cheese aging
process. Then youw get a reaction between bismuath subnitrate and
H 5, which produces bismuth IIT sulfide, the likely culprit in the

BSOL { See react ion b low. )

OF course, the path rom mild cheddar 1o sharp cheddar is rather
complex. But we do know that H 5, considered by some scientisis
to e a valued component of aged cheddar Navor, & the prosd wet
af micrabial, enzymatic, and co-factor reactions with sulfur
conlaining amino acids, like cysteine. Thus, H Sis a nataral
byproduct of cheese aging.

Possible solutions

Some cheese companics have banned the wse of Orbeseal ™

(i her solutions inclide more iraining for the herdsmen who
apply theteat sealant, as well as improving profocoek for cleaning,
particularly plastic parts which the teat sealant sticks to rat her
wiell. Dairy field reps also recommend tha produocers whouse
(rbeseal ™earefully strip any emnmanis of the ireat ment out of
the teats and refrain from adding the cokbstraom to the milk
supply It is also important to change fllers daily, nod just wash
them, but use 8 new one.

:""—'H-'f Blrek spor defoct in aged chaddar cheese

4BiNO, (OH) ,BiO(OH) + H,S — Bi,S, ( Gray/ black solid)
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Images of sites made by blending cheese with ITS componenis before {A) and afier {B) exposure toeither
hydrogen sulfide gas or its natural equivalent, volatiles from aged cheddar cheese. Sites 4 and 5 were made

with bsmuth subniiraie and imact ITS, respectively.

Un the chesemaker side, emember i hat Orbeseal™has nod
been shown toaffect cheeses before 3 10 & months and, also H_ S
& part of the chemical reaction. Thus mozzarella, colby, mont erey
jack and similar cheeses will probably not have the black spot
difizct, even if Orheseal™is in the milk.

Rankin suggesis ithat the BSD will ot dissolve or diffuse owi of
aged cheddar cheese. However, some cheese planis have insialled
clarifiers thai can pull the bismuih out of the milk, bui thai & an
expensive solution.

Iiis difficult to quantify the BSD problem. The lag tinne of
developmeni clouds the issueand 5o does the fact thai the black
spois dion't just form on the cheese surface, they can be found
throughout the cheese, By all accounts, Orbeseal™hs an effective
tent sealant that can reduwce mastitis. But is it worth it toan aged
cheddar cheese manufaciuner? @

It is difficult to quantify
the BSD problem. The
lag time of developm ent
clouds the issue and so
does the fact that the
black spots don't just
form on the cheese
surface, they can be
found throughout the
cheese.
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Save money by separating for higher fat cream

By KL Bradiey ond DAL Sownm er, Conter for Dair v Research

Wi are facing high fwelprices today and all signs
prind 1o oon ly limited andfor tem porary abate mend
in the near future. Perhaps now is the time for
dairy plant operators toconsider the best way 1o
reduce irucking cosis. For example, you knoow whai
it costs 1o haol cream per loaded mike. Do the
caleulation for 35% cream, then recaleulate for
A5% cream. There should be, approsimate ]y a 2205%
savings. In addition, cheesemakers can accroe
aither benefiis besides fuel savings sinoe mone milk
solid s-mod - Bt SWF) will be retained in the plani
for cheesemaking and Mwid milk planis will hawe
meore skoime milk.

While higher Fat cream and mone SNF in the dairy
plant may be an old subject  there are some
guidelines that will inMuence suecess. First, ihe fai
test of the cream shou ld definiely be below 5005, IF
the fat test is higher than 50%, then the greater
viscosily al bess than 45°F causes problems. With
higher viscosity comes handling difficu Ries, slower
cooling, pumping probkms, persistent foam from
air inoorporalion and more cream left in the
storage tank al pong oul. Subseguently, when you
add a hot water rinsing of the cream tank tothe
pum ped out cream you reduce fatand SNF
conients per unit volume, Thus, you ane limiting
the met reduction of rucking cost, as vou would
expect .

Better at 45% fat

Buiter planis buying whey cream have commaon o
wiell as individual considers ions. While the
viscosity of whey cream is less than sweet cream,
ot shwow |d us e 50% a5 a maximum F6 content for
hoih. Blending the <505 a1 whey cream inio
aweel cream is ensier; the rate of oooling, feam
stability, and pumping is improved. In addition,
rinsing from storage and tankers will be easier and
psually needs less sieam or hod water. All of these
Factors work owt better at 45% [

Other concerns ane titratabbe acidity, free faiy
acids, e, Acid Degroe Valwe { AT francidity), the
mumt ber of days the whey cream has been used 1o
standardize milk for cheesemaking, and the exient
of pumping with high specd centrifugal poomps.

The latter twae conoerns could contribute (o prodoction of
globu lar T {greater fa bosses to buttermilk) and fat that does
i churn well becawse the fal globule membrane is missing or
greatly damaged .

At the butter plant

Al the butter plant, a good, well-irained churn operator can
minimise fa losses to botermilk wsing a higher fal cream.
Hoowever, most continuous churns operate ideally between 38
and 42% fat. While it is casy 1o sugeest diluting high Fal cream 1o
a bower fat content with kower fat cream, it is not abways that casy
todo. Sucoess depends on the dismeter of the blending 2ilo and
conirolling the agita ion. Since most narrow diameter silos do
ot mix well top o botton, thene will be a fal peroentage gradient
which requires an alert continuous chum operaior and quick
response om the laborator y during churning With the
appropriate enginedr ing you oould draw from 1wo silos
continuwsusly by using two fow meters and two PD pomps. YW
will meed this type of set-up 1o prevent the silo with the greater
head pressure (volome) Alling the silo with lesser head pressure
throwgh the discharge valves.

If a lot of hot water was used o rinse the cream tank , then the fai
content of the entine load will be reducad , as well as ihe
percentage of SMF in the resulting buttermilk. Condensing oosis
fior butiermilk will increase.

Retaining more skim solids
adds additional value to
your cheese through
increased yield. Thisis a
win-win solution all the way
around.
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Yalue of dairy producis manu factured from | million Ibs of raw milk with 5000 gallons cream removed”

Product manu factured”  Valse, 35% cream Malwe, 45% cream Savings/Day
Miozzarella F12933 0089 FI2988482 $553.93
Ched dar F14292712 F143,13283 F205.71
Whey powder —_—— —_—— S L0200
Mo Fat dry milk —_—— —_—— $520 76

*less costs of condensing and dr yving

b 500 gallons available by concenirating fat
“calenlations used moezare !l and cheddar an %140, MDM @ 314000 and dry whey at 34001 b,
1 caleu lations availab ke on regmest

Cairy pland personnel need to be cautious initially o generate
and truck higher fat sweet cream of whey cream suooessfolly.
First ofall, the separaior must be correctly sized  IT i is starved,
yio Wil prosd wee feam. From here, one problem lead s (o anod her
sinoz feam has inslaing proper es and the cream won't ool
rapidly. Thizs may kad todetectible hydrolytic rancidity in sweet
cream. Bven il it is nod detectible by taste, thene will cerainly be
an elevation of the ADY. Many buticr planis reject cream aboe a
valwe of Lo 1| ATV, This is basad on separation on the hot
side of the regenerator where sweel cream al separat ion is only
heat treated . Ao, 1o contml fsam generation, be cerain tha

there ae no air kaks before the separator. A common sounce ol

air is the seal on the back plate of the separator
sufMing pump: check this. Further, with hot, heat-
ireated cream coming from the separator, the cool
down 1o kess than 45°F mousit be rapid. Use in-line
i lar copling 10 assure this and donot rely on
the refrigeration al the holding tank for cooling. &
cor recily sized separator siuffed by a cenirifugal
pump conirolled by a variable Mrequency drive will
dominimal damageio the i globuk membrane.
Thus, any eflect on the ADA e pase activity will
e minimal.

Consider alsothat the price of cream shou k have a
value for the SME included . Thus, it the dairy ships
a higher fai cream resuliing in more retained SNF
in the dairy plant the buttermaker will not b
losing buttermilk solids and valoe. And don'

fowget that retaining mone skim solids adds
additional value 1o your cheese through incremsed
yield. This is a win-win solution all the way

aroumnd. @
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Cund Clinie

Curd Clinic Doctor for this issue is Marianne A You are right, the Public Healh Secur ity and Bioterrorisn
Smu kowsk i, Safe y/Quality Applications Preparedness and Response Act of 2002 requires more
Coordinaor, COR recordkeeping by manu facturers, processors, packers, and
iransporiers. Specifically, feod processors and manulaciorers
ﬂ.[ know that I need 1o keep records of my noeed o keep record s of immedise previouws souroes and
suppliers and distributors, bot T am ako immedinte subsequent recipienis of food . Popularly refierred 1oas
wondering how to use this as an opporunity Lo “ome up, one down, this directive allows the FDA o track
i prove my quality sssurance program overall. potential problems in the food supply Snce you have todo this
Do you have any suggestions? anyway, | applosd your willingness (o see il o8 an opportunity 1o

improve your (ualily Assurance program.

The new regulations are a good excuse tohave a conversation
with your supplicss and customers. Think of it a5 a chance 1o
develop a closer, more coopera ive nelat ionship. For example,
have vou ever sal down and discussed exactly which atribuies of
an ingredient are most imporiant (o your oompany? Have you lei
them know that you definitely want to know about any
formulation changes?

§)

Many processing plants have been andited, but have you
considered auditing your supplicrs? A third party audit can
assune you of your suppliers high gualiy. Do wou regularky
request a Suppler Guarantee? Does a Certiflicate of Analysis come
with the product s you order ?Have vou ever tried confirming a
COA with your own analys s Mecasional random samples are
recommended. These ane simple steps bot they prove you ane
emphasizing quality and they help you doii.

o should be doing a mock recall twioz a year. When you doa
meeck recall, do you take the simple route and focus on your
finished prodwet? Try taking it one step further and do a mock
recall on an ingredient. For example, if you make ice cream sei up
your recall to trace the pecans in butter pecan. Or ey iracing the
annaiie in your botier or the sall in your cheese, A mock recall of
ingred ents is more work, but i is also a beiter test ol the proozss,

DCur o petain samgples of your out going prodwct? Many
processing planis do;ihese samples can be very wae fwlif you ever
have torecall product or investigaie complainis.

[ have included a few ideas that you can wse o I poove W s
qualil y assurance program. IF you have any questions shout the
Bioterrorism Act and how it aflects your plant please feel free to
Coniacl me.

e-mail: mamuk @cdr wiscoedu
Phoome : { HI0H) 265-6345
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What your records should include COA vs Supplier Guarantee
Hire at CDR, we wse rather sinmple forms to track both shipping

and receiving. Our receiving log lisis the souro and includes the
address and phone number, In addition, we inc lude the brand
and variety, ot number and expiration date and the guant ity
Section 304 of the Bisterrorism Act explicitly Imits the retention
of reconds ot wo yvears or kess, ITa Facility hold s Food For longer
than two ywears, it may wish o retain reconds of receipt for maore

What is the difference betwozn a Supplier
Cuwaraniece and a Certificale of Analysis
{00 T he OO is essent ially a spod check,
giving you a result from a tested bot A
Supplier Guarant ee is more specific,
assuring you about a particu lar ilem over a
apecified wnit of time. Ror example, if you
really nead mediom ched dar cheese with a
specified mokiure content then a Supplier
Cuaraniee will kack that up. @

than two vears as a matter of business practice. Thesereoords
could be helpful (o both the faciliy and FOW in the event of a
irace back or trace forwand investigation.

More information at the FDA Website

The L5 Food and Dyug Adminisiration {FOA) mainiains a
massive website detailing everyihing you need to know aboui

the Bioterror mm Legislation. Here s an example.

What records must be established and maintained by non-
trmnsporiers of feod? For non-iransporters, ie., persons who

own food or who hold, mano facture, prooess, pack., impaort,
roceive, of distribute fod for purpeses o her than
trmnsportation, the recond s have 1o

L. Identify the immed iste non- iransporier previou s souroes,
whether foreign or domestic, of all foods reczived, including the
name of the firm: address: telephone number; fax nomber and
c-mail address, iFavailable; type of feod, including brand name
and specific variety {e.g. Brand X Cheddar Cheese, nod just
cheese; romaine keiluoe, nod just letivez): date received | quantii y

and type of packaging {e.g., | 2oz botikes); and identify the
immedige iransporier previous sources including the name,
address, telephone nomber— and, if available, fax nom ber and
c-mail address . Persons who manuwfaciore, process or pack food

alsomust include ki or code number or other identifier if the
in formnat ion exisis.

2 dentify the immediate non-iransporier subsequend
recipients of all food s released | includ ing the name of the firm;
address; telephone number  fax number and e-mail address, if

available: type of food, ncluding brand name and specific
variel y; date released ; quantity and iy pe of packaging: and
identify the immediate iransporier subsaguent recipienis,
including the name, address, telephone number— and, if
available, Fax number and e-mail address, Persons who

manu faciure, process or pack feod alse most inclode lod or oode
number or other dentifier i the information exists. The records
must inclide information that is ressonably available 1o identily
the specilic souwroe of each ingredient tha was wsed 1o make
every lod of fnished produci.

hitpdfwowwclan . fida. govd- d maffshtac 23 him |

SE0SOSOSOSOSOSOS0SOS0SOSOSOS0SOSOSOSOSOSOSOSOSOSOSOSOSOSOSOSOSOSOSOSOSOSFOS0S T



Yolume 18 Number 4 2006

News from CDR

CDR Authors

Aechnical paper “Storage Temperal ures
Meosssary o Maintain Cheese Safe ] coaut hored
by CDR Director Rusty Bishop and Dairy Safety &
Cuality Coordinator Marianne Smukowski, was
featured in the October issue of Food Prodect ion
Trends magaeine. Ror more informat o, cond act
Marianne Smolowski ol msmok@odr wisceduo.

Regional workshops

NEW! CDER will be offering day- long, regional
wiorkshops in three locations around Wisconsin in
October. The focus, " Cheese Health and W llness™
and “Theese Yield and Standardization™. Watch for
meere details lter this spring.

Design your own affinage system

[nterested in karning more about afMinage., the
crafl of aging and maiuring cheese in a cont o lled
humidity and temperaiure environmend, and the
apporiunities that exist? The TFW-Mad ison
Department of Food Science and the W1 Center for
Dairy Research will be cond weting a twao-day
Master's Short Course, August 21-22 . The first day
will highlight the European tradition, explore
aystems being used in the US tod gy and walk you
throwgh what you need 1o design your own
affinage system. During day two, you will kearn
aboui cheese ripening cond ition s, packaging, and
quality as well 28 regulaiory isswes. For more
information visi wwwedrwiscedu and click on

Courses and Evenis.
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Sports Recovery Drink

The nexitime you visit Babosck Hall you might want io ir y a new
sports drink developed at the Wisconsin Cender for Dairy
Risearch. The beverage is sold in the Dair y Store, bveated on the
first Phoor of Babeock Hall.

The Dair y Ingredients group at COR developed this “sporis
drink” for sthletes ot the University of Wisconsin-Mad izon . Mo
only does i taste good, bot it is designed for athletes who wani o
build muscle a5 they work oui. I alkohelps athletes recover from
wiorkouis faster while preser ving their mousc le mass.

Amino acids are often refearred 1o as the buoilding blocks of
prodein. And among the amine acids, branched chain amino
acids { BCAA) are particularly useful for athletes. Skeletal musclkes
that power runners, bikers and swimmers can take up the BCASs
direct ly from ihe bloodsiream, wnlike other aminoe acids that ane
anly available afier processing by the liver.

Whey protein isa fabulous souroe of branched chain aminag
acids, a fact that has propelled the growih of whey proteins in ihe
aports world. You can fnd it in bars, beverages, powders and
supplkments consumed by fostball players, marat hon ronners,

swimmiers and skiers. e

Nutrition Facts
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Mark your calendar and make a plan

The Wisconsin Cheese Industr y Conference is 221 for April 1R-19,
00T in La Crosse, Wikconsin, CDR is hosting iwo seminars on
Thursday, April 19". The morning session will focus on the
natural atr ibutes of cheese that make itan ideal vehicle 1o
deliver nutraceuticals. Speakers and their topics inclode:

Paul Ross, Dairy Product Research Center, Teagasc,
Momrepark Feod Research, Ireland

Probiotics in functional cheese and the effect on health—a
medical perspect ive

Mark Johnson, Wisconsin Center Bor Dairy Rescarch
Lol flow sali cheese

Dean Sommer, Wisconsin Center for Dairy Research
Omeega three fany acids and other fortified chesses

The wrap up— a chance 1o lasie some fortified cheeses made in
the Buropean Union and a few from CDR.

The April 19 h afternoon session will focos on the wnlimited
o e i nities for using dairy ingred ienis.

Iohn Lucey, ['W— Madison Food Science
Separation processes io enhance the Munctionality of dairy
prodeins

Rich Hartel, T'W— Madison Feod Science
Spray drying delactosed permeate

Kellogs Company, rescarch stall
Opporunities and sucoess with dairy ingredienis

Alan Reed, Dairy Management Inc.
Mew products in the global market
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ADDRESS SERVICE REQUESTED

Calondan

Jan. 18-19 Producing Safe Dairy Products. River Falk W1, Call
Ranee May ai {715 425370 for informat on.

Feh, -7 Cuality Milk Conference { W1 kairy Feld Beps ).
Madizon, WL Call Scont Bankin an {&08) 263- 2008

Feh 27-28 Wisconsin Frocess Cheese Short Course. Mad ison, WI.
Call Bill Wendor T at {60 263-2015 or John begei at (G0 263-226
fior more details.

Mar. 26- M) Wisconsin Cheese Technology Short Course, Mad ison,
WI Call Bill WendorIT a G0 263-2015.

Apr. 1819 Wisconsin (heese Industry Conference, La Crosse W1
For information, call ndy Keller at §608) B2-455(0.

Ape M-May 2 Chieese Utilization Short Course, Madison, W1, Call
Diean Somomer ai {G0E ) 265- G169,

May & Wisconsin CIF Workshop, Madison, W1, Call Bill Wend or T
at {60y 263-2015.

May 9 Dairy HACCP Workshop, Madison, W1, Call Marianne
Smvu kowsk i at {608 265-6346.

May 15-16 Applied Dairy Chem istry Short Course, Madizon, WL
Call Sooti Rankin at {&0H) 263 2008,

Manprafm Oirg.
LL5. Fritage
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