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s Formulabing appealing Mgh-protain Ceverages o the Neaih-Conso s consumar,

Summary * Optimizing beverage flavor arvd peatein lotifcaton.
& The ine & outs of Svallable profein igradiants,

Bw Cirdy Hazan
Cantnbuting Ecitor

vt a Few wears ago, high-prosein beserages were

the domamn of bodvhuilders and athlens. Mow, the

oeiket caters o teeis amd elders 2] sveryons in
between seeking the good nutntion prosein ofbers. With
addaniosial formficanon, high-prorcin beverages can Gl
m for a meal, plus protem has satiabimyg, qualites and
helps build Tean mscle,

Arnvoate who has worked sath protein beverages knows
there is more 1o prodicr success than just upping the
percemk of probem i the fernnsle“Many of today's protein
beverages have costoamized amino-acid profiles” sees Ram
Chavdhary, Ph.ar, semor exeoutive soe presdent, chael’

4B Feai Prodet Daskgn

sceentific offices, Postitech, Schenectady, INY, Tn addinion
to dhaling in 2 spectiic nutrent halance, the value of every
paential ingredicin sleodd e oseed sl weighed
agairst ks economic and funcnonal mapact. “Procesang
o aid femperitines, and the inshed-product pH st
be momoored closely, ptherase you couald denature the
protein, and predoce qualiny will nos be seoeptable doe o
separmtion or sedimentaton,” be sos,
Beverage basics
Fuor -:_'rrdi'b-'il'tr:.l,.tdr'mk P offer & miimin g concen-

tration of actve components o cere g mcsurabls
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Brequefin, “Ir is also casy mo focus on active ingredicnes and
cwerlook the importance of the underhang founcacion
properties of the deink,” caursns Chasdhagi, * Acidanyg
saltiess and sweetness should be carefully balanced e
ogetimize & drink’s tasee and faovos peofile, Diespare the quest
for functionality, the single greatest predictor of a new
drink’ sicesd i e, nor it foncanal ingredicn”

When idensofing mymedients o be moeorporated
alemgside proteins, s ale importane o corsider naage
ef mltifunctonal ingredient. For example, sigar func
[ a8 & gaeerener, cemonc-halancing agent and enengy
source, s Chaudban, “Somalady, adveensd 5 a sweet
EILET, ENETEY solre e, camotic balaneing amene and muscle
debwdration provenutve. Phosphate salis conribute fiee
;1I1m|;|h.'||:r' mionlecnles and Botonic Balanee, and holfer
acsd—impaortant for macrobial and color stababby and
flavnr rebease, Hl;.l.'h-'ihring :'nmrnml'u']s. sich as wacia i
and earmagecnan, may be beneheal to work as stabibizers
in the finished product”

Beveruges may be Fortdied watl other nuitrient " Mot
of the concern: we e from our cwstomiers invohe
Label elaims due they can make on their Goal prodect,”
e Chandhari. “Thiz & where ome matridonal science
brecannnes a i Gawior” His conpaony chescly warks with
custamiers when developing a premix thacwill concain che
right anount of notricnts o oeeet nteoded specifications
o the tinal product. “Oither concemns we get aften are
Gasber, benture and stalnbiy guoestions” he seys " Custome s
want o know of adding multple nutrients wall atfect the
[.lrr.HJl.lL!'ru cobar, lsor and shell e A cuistom e i G
he made that dosmn't atfiect amy of those attribuzes. This is
ancthier e bopcf of wsing a nueent system,”

Ulamately, the choice of proten & the underpinning
of the drink, “Devclopess are looking for the Bese bang
for therr buack when wsing sgredients. In high=protein
breverages, the procces will be vsad at considerabd: lesls,
a1 at's key o soamce highhy fanctonal procens,” smys Girce
Harris, mavager, appheations and new bosiness, Hilmar
lngmedicnss, Halmar, CAL “Fanctioralites o oomider
melude  heat sabidity, cmnulafication  properties,  acid
stabibity and claney (f a clear beverage 15 being fornm
laned). The aptismum prodein will provide as many of
the functyonal benefits in the overall formala e possahle,
Developers will ako need 1o consider the proteim’s nari-
erirtnal benefits and whether dhose benefis can meet their
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neech,” Por prooteins. dhar mcais looking ar the aouno-aced
profile and/or protem efficency oo (PER), bwelogical
value (DY) aasddfor protein digeastalicy cormected anaine
acid scome (PDCANS)

L3I0 1OLES

When o ooines o puimticn and  fancrion. whey
pratenm diehver. * They ane an excellent source of lngh-
qualicy ooeriion, scorng i the pop ks for most
measuremnents, mcheding a PER of 3.2 md “perfect’
PIMCAAS of 1,07 s Harris, A PTRCAAS of 1.0 meins
the protetn provades T of eseniia] ammw acids,

Whey proreins can be processed in 3 wvariery of
daiferent wayvs w produce distizes prodein profiles. " Thes
WiEins hre'.-'n:-:r,lgu.- |:I|.".'¢-'In|'||,-|.'~:. Can Earpet p.an:i:_'nl.'n.' aarhker
scgnents by offering speatic health benchits, such
-:.1rin'r':.' T pn:l:—c':n.'ﬂ'u:in: IYINETEE 1T n-:;ﬂ:-.nislunm'r_" e
Starla Pavlsen, applicatieos department manager, Glanbo
Musrigkonak, PMonmoe, W,

Loy, beverage protein fortficatson conumealy uses
traditiomal whey proteins made during the chessemaking
proces, which bave more of the brinehed -claan analsio
acads (M AAS) lewrine, Eolewsine and valine than ot
wibicr protoin sounces, acoondang e Matbew  Pikasks,
PO, directonr of research transfer, Dairy Management
Tue ™ (DMATY, Fvseimon, IL. This i anportang oo
when delivering claims on high=prmtem heverages,

“BCAMNS amc unsgue cornpared to e other aomne acids,
m that they are afmost exchisely tken up and wilized by
shiletal sniscle po PreanLe intuisiho [.lIl.ll.ll.'iII :pﬂlu:ihu:ld."m
|1rm-'i:r.'|.:- fusl for ERETCERTIH rmuscles during; endurance-oype
activities”” s Pikosky "Levcine, in particakar, las been
sdentified a5 a ke narient signal m turmng on. protem
swimihcsis, o thye making of nesy mwische”

Whev proteins solated directly from milk are new-
genstation dairy ingredicits thar hald gt posential
for heverages. Hecause these whey proteins have not
besen throngh the checsemaking process shore anmamo,
starter bacteria and rennet enzymes are added, “the end
product 4 e consistent,” says John Lucey, Phoiy,
prodissor, Deparovent of Food Science, University of
Wisconsn=Mladison, and researcher, Wisooisin Center
for Dairy Research. “In addinon, the process of fne
l;innarinp: whesy |1m|;¢i|1_:. directly fromm milk could reduce
the thermal-procesdng Toad, reducing denatureson,
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preserving product solulilivy and potcnmally Dnproving
the bMoacoviey of whey proteins”

Mk —her ivend swhey prosteing sho contein bes than 1%
far, even when concenmmated to as high as B prosen,
Thar sceounts for thear bland flavvor, lowe narbidaiey i soku-
tran, foamung, capakabioy and stabibby during sorge.

Diepending on the composition, protein ingredients
can b subject to axichiton, "Whey protein derived frian
milk T bow spsceptibility o axidation during storage,
brecanse it s ko i milkfae and phospholipad, as well 2 has
less enzvmie sctivity thar comes from the sarmer culmres
or rennet present in tradinonal cheese whes" notes Lucey,

S0 Fund Produet Design

“Therefore, sven after prolonged spoeage, e avor remd
tor rernaln consstent,”

Drepencing oin howy any whey peocin b produced,
it can provide enbanced funcoonalisy for heae stabilaey,
chrary and wiscosiry constrol, When formalining airth
whey ingredients, dewelopers wall peed 0 fne-mne
thear stabalizing systens “'oo reintain sty throngh
the thermal proces system b mamtan adequate shelf
hite,” says Harpis, “If clagicy is peguired in an acidic-tased
beverage, 2 whey protemn tsolate wouk! be the protean of
choice, Developers will need o make eure nrinimal Fars
ame et i the formuals They'l also need te mght acd
uline—one that will no affect the sabiling of che progein,
Tuwpically, combimoons of o are wed 10 help matontam
:].lriq.l; o well a |11m'|id;r' flavar™

Ready-to-drink [XTTY) beverages are mare diffheul
[{1] rﬁ.-.\ri.-lnp than maxes, “An BT FECUIATEs 3 :'.anriin[l':,r
d.»..'l.'l.'l-::-'pcd .-rI:.Eul:inrll_.l; swskem, sclection of an IppTo-
priate protein with the best fanceionalicy, decision on
the thermal procesing paruneters, asd dentficaton
of the overall nusrifional requirements warranting the
use of proteins in the system,” Harels explaos. “For
dry-powder beverage mixes, the main concerns will be
dmpersalsibivy of Qe ogredscs, bulk deneity ol Qavos
contributions. Instantized whey proceing are recom-
mended for s paricolar apphcaton. Hean stabilivy and
claricy will have less impact in these ovpes of formolas”

Seonr [Ravburn, bewerage  applications  manager,
Einrgill Flavar :'i.'!.':l.'n:-ms, an:—.g[h.'ﬂl:. motes: “Prodem
F.hn'l.'mgl: mixes have the Hr]'l.'ahl.aglr of 1l '|.':-|.'i.|L,g b i
ALl solticn jnn; term, Wixes ]'.-mr}du hetrer 'F-F]
for vaste, asd protcin agglomscrason i grestly reduced
for a betrer profile

The readiness=—and lack of stirrimg—of LTI bever-
ages 1 an advaneage. * Hiowever, with BOTT beverygres, key
arsas sich s soluibilioy, viscosiny and pH beoone fefm
commderatans,  Boayburn savs, Coneml ot pEl s essenrial
and mnsr b vesred i cach beverage po maximize soke-
balisy,” he says.

Solubilicy = ted toe the provein’s iseelectne paoing
the pH m which the protein’s postive and negative
clearpges ane equeal. At this poing. the procein is lesst seable,
and b warwes among whey protein frachons, Alchough
the term “whey protein” is aften wsed genencally, there
are several gpectfic whey protedns. The most abundane,
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bet-ghobulin and alpha-tsceallbuimin, bave secloctric
podnts of 5.3 oo 5.5 pH and 4.2 o 4.5 pH, respectively
As the pH of 4 beverage meaches the whey proteins
soecleciric poing, the beverage wall have a creamier
appearance. Manipuliting  the concentrosan of the
specitic whey protem fractions i one way that sepplers
can micer spegific selubiliny challenges, s well a3 coneml
bevwemge clarity or opaguencss,

B2 Fenid Protecl Deiign

DBocouss whey pratein & very seluble ar an acidse pH
beleaw 3.2 and comipletely deperses without clowdiness or
chadkiness, s can ereate dlear, thiog, ligh-pratcin beser—
ages witlsout vsing stabilieers sys Panken. Alternatively
che custonser may prefer o thick beverge o the meal-
replacemient market. We can adwvise them on the mght
formndy ro achieve oprinanm iearhfeel, Baeon and meoni-
trionzl benehts”

Fodbiarn  explains  thar “salobilicy
wsues are affected by protemn ovpe, as
well as the grade of prorein, Long-rerm
sodubiliy. and  protean  agglomeradon
wsues are affected by pH, buffering
il:ll\.l. HElY l]IEErllFll Pmn’.’l’!ﬂi]q{. “IC I_IIIIHI
|'|r'|.'u.1|.|rr mnss b formlaned 5o ptrﬁ'urm
well i the lab, the r.||.ln:||;|:-i|:|:|.1ri||.;|; v
remient and all the vy to cestomer
Viscosity msues ane loss a chalknge than
overall monthfeel” He finds dairy prod-
uets easier to work with from a Havor
perspective, but more complicarsd from
a procesing standpolst,

In addizon, the cormect whey protein
can also help "spoed up production tane
through reduced foaming.” sivs Pauken,

Soy-tritiar

Like |.‘|.ﬂ|r:.: prsloins, siny  poolean @
nueritionally  complete, providing  all
the essential amizie acsls Beoesary o
support growth and development. “Soy
procens isckiae has an amine-acsd profils
that & veTy cnn1|_:||-r.-:n1r:rrt_1rg," b d.air:,-'
proceis,  because  soime anEng ok
found in lwar concentrations m the
chairy pwoteins lappen 1o be higher in
sy provtenn ssalate and vace vers, says
Greg Pand, Phll, global director sposts
nutricica, [he Solae Company: St Lois.
“how protein isolate also oontains nate-
rally oeeurring antoeadants ot Round
i dwiry proteins, Ancoxidants hive long
been rewsarched for their potential abibicy
to reduce mmscle soreness and  oscle
dan:%' after unaccivdomed exencae!”
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Paual mainaans tu rahaple soodies deow s proscin
minlate m i as eilecine o whey peotan hor bualdng
|I1.I.1-H..1ll HTHIH““MMI‘HIW
nutritionally complete protems dut ae enaly digetibhe”
he says. “Hranched-chain ambee acad sre imgportant fo
miicle growth, bt ghitamine and snpnine mant sho
be commidered. Moy pratcin wolate b sbost 808 o
glumamuine and 3007 more anpmne compancd 1o whee
Glutamine and  anginine  sre  nasural
sty o growth homnones releae, amad
el play an siniportany sobe bn baoikding
muscle. These mming acids are abso cmen
tal for proper immuone foncton, snd
urppnibnie s well koo foe jis male fn
Ielewod=floss pepgalation,™

Combimng  protoms wath  defforom
q.l'rnm]'l:inr: m,ﬂﬁq{nﬁ'liﬂﬂ.-.
whey and cain, can jrretong delnory of
absarbed aming acwdk o anascle, which
B key W osupporung nnscle growth
and recovery, Whey protein i rapidhy
alsiarbed, Camcis, 3 sk pevstein, can take
ssveral houm o be digrited. * Aminn-acid
concadntions m blsed pak somcwha
ompipatee o swhicy, b o dhjgostas raie
quicker than cavein,” Ml wys “Tngeaing
a combanatson of the toee protcns holps
prlong the anabobc wandow; or the
aitrorinid of ine e growth iy stirni-
lateed by the musele uptake of asing scids
coariing fioin te uggesied protoims.”
ivailible bawe am woclecoric poson m s
pH 4.8 " Tor & lngh-protein sy baerage,

i i inportant that the produc e b e
pH range 68 o 7.2,7 Paol so Wik =
posibile o e molited wy protcins o
beverages i sod bevesages (pH A0 1
4.0, he extions that the probeins might
have to be sabilized wath a byvdmcodlmd.

Rheological  pmperties,  especially
wiscamity, have 4 mgjor impact on beversge
mosithieel and oonsemer  socepuabsilan
e now zolated soy protein prmads

R
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beemciins in Righ-prooein beverages by naintaining sccept-
able wecomitna @ high pastetn contents, while st the
et prowiding faver advantiges, “Most bevetago
conznn ot ket ow lovel of Gt s cmubification prop-
et of the wow paotein used ae inportane,” sas David
Wirhlsy, soierer kellow in applications research, The Solae
Comiparry, "y protous, whoen comeody hydeated, can
at m excellent emwisafien themmebes. A homogenizition

ifous ekt ke Y



health & nuirition

e s peeded as part of the process 1o produce a sable
emubaon with small and regular-sized ol dooplers. and &
alser crpates a ghick Tayver of globalar prstein b the inner—
facal film chat sabifizes the cnmlsion

Deweare of poteistial bversctions fromm other gredicis
m the tormuola Carbobydrate sebection s usnally a fane
ron of pogueined sweetness, However, “reducing supgars,
such as fructose, may prscthce undesimble brosming
peactions and davars chrough their interscion with the
soy prestein, says Welsby " Low meolecular seight emuls
fiers abo need 1o be chesen with care, They may acmally
deplace protan fmom che interfical b and peabe n
lomwer ermalgion seabdling Minerak, especially  divalent
catis, react with sy proteins, producing agedomncranes
that can resatlt in -:.:'-|uuﬁ-n|1 and |.1rn|.'||1rr breakdowrn, TF
thie beverage formula contains hngh levels of these catons,
.'u'.h*qu.'.rr chelimson mnsr e ;m‘n‘h:rl fowr g-nnrl :i.nhilir:.."'

For dear lugh-protem beverames, Bovin Segal. Phoy
foond  soaenciss, Burcon MomaScience  Corporation,
Vancouser, Brtish Columbia, reemmnends a sov protein
isolate producty that is “ideal for use in ackdic bovwerages,
Unlike comventiomal soy prowein solaes, dus pooduict s
mmpl:ﬂehr woible 2t the Fllf range of acadic hw
il provedes troesparent selutioans,” he sy Tlas opens the
docr for development of high-prorsing lvw—pl 1 warers or
oy Clear boverges for the vegaon market, Tr abse works
well in nentral heversges,

Ths soy procens sokae “is alse heat-stable in acidic
heverages, allowing thermal processing sich as hot Bl
weith am loss ufl.lu:r'ul.}'."ﬁnl:gal .‘\-i.l!."!\..l‘l duesn’t Pogpuare stiabi-
lizers to Inm-:]_'.- g 1 Flmr.uim d.v.‘p-er:ecl ar s.m'p-ﬂndcd, he SiTyE,

Alvermatively, tmmsparcnt, acidic high-protwin bever-
ages could be prepared wang a blend of whey and this soy
po ke advantage of the morickonal nd health benefis
oftered by =ach.

Sepal describes the B of the soy procein sobine =
hland, withoue the beary flimr opacal of comeentional
sy peoein isolies. However, like other prorein ingredi-
ents, it may bmd added flavor componands and redace the
peroeived faver intensing so Deverage formulitons nst
ensre delivery of the desired flawr impact.

Flavar in function

Adding any  fumctional  ingredients  can impact

flavor. Protein s o excepeion. “Cenerally speaking,

5 Fund Produet Design

high-proteiin beverage fermulynons wend oo lave an
overpowering chamowerstic of one type or anocher”
says Panlerre Lanzoff, wechaical disector, Synengy Flavers,
Wavconds, IL. High-protem, dry drink mixes wend o
hawe: o Bicver, chalky gualing The peevailing issee o BT
beverages & sowrness cansed by acidihcation. For ICTLY
heverages, we reoaimosend ligquid favars with & sobaent
systern that wall not be compronrised by the processing
conditions,” she svs,

For dey drink mixes, spray dried (kevars will offer the
chelf life and solubiliny needed, Lanzoff sogeeses 2 highly
arormatic Maver w belp tinprove the arosa of the poaader
in the package, improving the ovenll acceprbility of
the product. The key w flivoring prowm beverames, she
hedicees, is mor o mnch the selection af the ilvor rype
as it 1 the modificaton of those fvors for the specific
prEstein, Fowr 1'::1'.:.|11|'|I|.*._ fear W |'|n'rr:-i|1'=. with h-:'.trr:,r o
green off notes, she savs, "we ought roduce the beany
nates in & vanills flavor chat will be wsed in g sov protein
beverage and let sov prosade the beany elamcter. For a
whey protein where sabfur egg notes predominate, we
iy eodity the vanilla Baver so the chaacter of the
praten womrles wth the flamre o nMpart & mors cuscard-
bke vanulla, W would mexhiy 2 snwberey Baver foe
sy proteins by reducing the green, leafy notss, bur for
dairy protens we would selecn @ strrwberry lavor with
creanny characterissic. Protein iscliges are odten astringent,
s v ey buosld soane prcy wotes mte the Doaor”

Flavor selection can address the harsh flavors that
codne froan Use picbesn or atlier :irlgrL'lJl.-rllI:'c b Lhe base,
“Lis¢ flavors that blend hester with protein, because thiey:
have chamcreristies similar wo the protein off notes such
as cranhermy, EHpe, pomogmnate or blends of these”
sys Greg Mondro, senior favos chamist, Cargill Flisios
Symteme* Another .I.'F-g'u'mrh 15 b wase |1:.m]r.1n|g tlreors amd
flavors thar work well with maskess, sich o vanilla o1
creamy flivors blended wath sveet roit dlovmaes zich s
peach o banana, Fuaally, st sy oo Aavors thar chish
ar accenmate off notes. For example you ame nos goumg to
have a preast-tasting waresmelon protein shake,”

Remember thae every ingredient added o a beverage
foermlarkan will have somie sorr of interaction oF conse—
gquence. “Creatmyg o great-tasting, stable beverige s
abioart matching and contralling those interactions,” says

Panelsen, "Vitamins and minerls ane especally reacthve,

By 2000
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b some i as simple as the form of a flaver can canse
a reaction chac needs to be coneralled.”

More favaors for flavor

Chher ingredienes in the forala, such s thickeniing
agents, can interfere with fkvor perception in high-proteim
drinks. “Key fhvor components need o e beosned 1o
break the threshold,” wys Lanzodf,

Sometinies other fonctonal imgredients in the formaky
add vreanted lavors “Although most laver compa
nies tend o msk these noes by lwvering flvers, soch
as wanilla wariants, on top ol the product oux, we haee
seen mofe sicces 1 enginesning a faver fo At around
the umeual chamcieristcos,” Loeoll savs, “For cxample,
a funcricnal ingredsent wirh a sulfur nore of b= oam can
caaly be firted wath a peach flavor, wherein sulfur Tas
hesn readinced o mm]'!«f-nnu:n:-." I tormnlas -|'|_'|I‘1LF|iI1iI'|[_|"
CIEITIRT MIVE ST CTOIRTs, & b.ll.'l.'ll:l. l'_'d-ll."a'\i.'ﬂj SAWLCTCTIC TS G

help provide consistent sweetness during consamption,

BB sl Proseet Desiin

Processing  methoeds alonwosr abways  affecr flavor.
Although heat trestmens can changee the underlving
flivar characreristics of highi-protean products, the
micsb-siamificant processing consideration muy actu-
ally comie froim the sonmce of the pretein, Por example,
Lanzodt notes thae whey proteins from grass-fed cows
i Eurepe and Mew Zeaslond have a different pos—
process  baste thian w|:||."g.' proteins ]:I:I'I.'-I:n:ﬂl.'d from
American grain-fisd cows

When formulating high protem beverages. consider
all of the facrors thar mighe impacr flavor, moachfes]
and appearance: Those are the pomary drvers of
product ssceess, not merely the amount of protein
histed on e [alscl. e

Cinaly Hazen, a 20-ypear weinran of the food indistry, 15 a fee-
larca writer based in Memphis, TH. She can be reachad al
cincianenics oo,
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