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BIOLOGICALVALUEOFPROTEINS

Biologicalvalue(BV)isameasureoftheproportionofabsorbedprotein

from a food which becomes incorporated into the proteins ofthe

organism’sbody.Itcapturesnowreadilythedigestedproteincanbeused

inproteinsynthesisinthecellsoftheorganism.Proteinsare themajor

sourceofnitrogeninfood.BV assumesproteinistheonlysourceof

nitrogenandmeasurestheproportionofthisnitrogenabsorbedbythe

bodywhichisthenexerted.Theremaindermusthavebeenincorporated

intotheproteinoftheorganismsbody.Aratioofnitrogenincorporatedinto

thebodyovernitrogenabsorbedgivesameasureofprotein“usually”-the

BV.BVdoesnottakeintoaccounthowreadilytheproteincanbedigested

and absorbed.Thisisreflected in the experimentalmethodsused to

determineBV.

BVusestwosimilarscales:

 Thetruepercentageutilization

 Thepercentageutilizationrelativetoareadilyutilizedproteinsource,

oftenegg.

Thetwovalueswillbesimilarbutnotidentical

TheBV ofafoodvariesgreatlyanddependsonawidevarietyof

factors.In particularthe BV value ofa food variesdepending on its

preparation and the recentdietofthe organism.This makes reliable

determinationofBVdifficultandoflimiteduse-fastingpriortotestingis

universallyrequiredinordertoascertainreliablefigures.BViscommonly

usedinnutritionscienceinmanymammalianorganism andisarelevant

measureinhumans.Itisaparticularguidelineinbodybuildinginprotein



choice.

LISTANDEXPLAINTHEVARIOUSMETHODSOFASSEMENTOFPROTEIN

QUALITY

 Biologicalvalue(BV)

 Netproteinutilization(NPU)

 Aminoacidscore

 Critique

 Proteinefficiencyratio(PER)

 Netproteinration(NPR)

 Relativenutritivevalue(RNV)

 Nitrogenbalanceindex

 Tissueregeneration

 Microbiologicalassays

 Plasmaaminoacids

Biologicalvalue(BV):itisdefinedasthepercentageofabsorbed

nitrogenretainedinthebodyandacompleteelevationofthedietary

protein includes measurementofthe biologicalvalue and the

digestibility.



Netprotein utilization (NPU):like the biologicalvalue,the NPU

estimatesnitrogenbutinthiscasebydeterminingthedifference

betweenthebody nitrogen contentofanimalsfednoproteinand

thosefedatestprotein.SincebothNPU andBV arebasedupon

estimatesof“retainednitrogen”theyshouldmeasurethesamething

exceptinthecalculationofNPUthedenominatoristhetotalprotein

eatenwhereasinthecalculationofBV,itistheamountabsorbed.BV

wouldbeexpectedtobehigherthanNPUbytheamountofnitrogen

lostowingtolackofdigestibility.

Aminoacidscore:aminoacidscorehavebeencalculatedasthe

“percentageofadequacy”ratherthanasdeficits.Egg,cowmilkand

humanmilkareallconsideredidealforthecalculationofaminoacid

score.

Critique:critiqueistheuseofestimatesofproteinqualitytocalculate

theamountofproteinneededtomeetrequirementswhendifferent

dietsareconsumed,itrequiresthattheestimateofqualityvaryin

someknownfashion,preferlyinlinearfashionfrom zeroto100%

utilization.

Proteinefficiencyratio(PER):qualitativedifferenceinproteinquality

canbedemonstratedbymanymethods.Proteinefficiencyratiohas

beenthemethodmostwidelyusedbecauseofitssimplicity.Osborne,

MendelandFerryobservedthatyoungratsfedcertainproteins

gainedlittleweightandatelittleprotein,whereasthosewhichwere



fedbetterqualityproteinsgainedmoreweightandconsumedmore

protein.Inanattempttocompensateforthedifferenceinfoodintake,

theycalculatedthegaininweightpergram ofproteineatenandthis

hasbeencalledPER.Itisknown thatthePERforanyproteinis

dependentupontheamountofproteinincorporatedinthetestdiet.

Netproteinration(NPR):itiscalculatedastheoveralldifferencein

gain divided by the protein eaten.Itis apparentthatifbody

compositionisconstant,thisprocedureisidenticaltoNPUexcept

thatitisexpressedinarbitraryunitswhicharelessusefulthanthe

percentageofproteinutilized.

Nitrogen balance index:the biologicalvalue istheslope ofthe

regressionlinerelatingnitrogenbalanceandnitrogenintake,itis

suggestedthatthismighthavecertainadvantagesinpracticeover

theusualmethodofdeterminingBV.Theconceptofthisindexis

rathersimilartorelativenutritivevaluediscussedabove,sinceitis

becomingincreasinglyclearthatnitrogenretentionisnotlinearly

relatedtonitrogenintakeintheregionofintakebelowmaintenance,

thevalidityoftheindexrequiresconfirmation.

Tissueregeneration:thisisfortherecoveryoftheweightofspecific

tissueswhichistogaintheweightofyoungratsinthelaboratory.



Microbiologicalassays:manymicroorganismsrequiretheessential

amino acids.Theirgrowth response are supplied with limited

amountsofvariousproteinsorproteinshydrolysateswouldprovidea

simpleandefficientassayofnutritivevalue.

Plasmaaminoacid:itisofnotethatchangesinplasmaaminoacid

levelafterfeeding ofvariousproteinsundercertainconditionsyield

estimatesofthenutritivequality.Therangeoftheaminoacidinthe

plasmaofanormalanimalisrelativelylarge.Thisvariabilityimposes

seriouslimitationsuponthequantitativeinterruptionofanychanges

inthelevelsobserved.


