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TWIRUDUCTIUN

The most urgent task facing szricanltural scientists
all over the wor:d is that of rroviding food of ad=juate
quality for tne rapldly increasing uman population. It
is a sobering taougnt toat if trends in ropulation continue-
and there is little reason to doudt that tois will be
tne cise, unless toere is speedy clange in atitude to the
question of controlled fer-ility, or the julte unconte-
mplatable kolocaust of an atomlc Wam - there will be
twice as many woutiis to fesd in toe year 2udy as taere

were in 19590

Tre preples is zugh ©ore T..an one of surpilyring

saf icient caleriss already a shortage of
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ralories supriisd =zs protein, and tiiis situaticn 1s

To opecome nore aritic:l in the vears arezl. Yet
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and for zost pedples wilk, e-.7s and neal 3T
di:tarv component if tnay are to live satisfied and

curposeful lives.

Feat is still zsonsizerad tihe waln dish on the

[{3]

tanhle jet the cost epansiv: itexn in T..e menu. cfill so
rany countries ares short in reat and the shars of their

in.asitants is 5till relow taat 1s recorzenied.
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A secondary source of weat, however, is the offals

{viscera) whicii constitute a considerable portion (20 %)
of tnhe carcass weight. 4 cholce steer, weighing 450 £g.
yields about 255 Kg. of carcass bpeef. This remaining
195 £g. couprises aboul 22 Kg. of hide, 5< Kg. of edible
offals znd 123 Kg. of non-edible o¥ oroducts. Tae
gtiliza-ion of both edible and non~-edizle offzals is an
indication of the strict econony rracticed by ceat
plan:s. Hon a single part of the anizal is allowed ©O

go to waste.

Offals are alwa s locked apon 325 2 second or even
a third class juality =zind of leat Ln the pablic opinica

and, consejuentl’, spld in c-eep rnrices for t.e poor

claszes., Justificazion of tos riolic cpiniorn abourt the
srotein ;aziity of T2 aef31s ~2& not peen proved; as
fa7 as Toe Writsr ls aware, Very scare raports, il an;,
about The natritive valiaz of offals are <OOWM.

The cbjective ol tne rresant Wors is the biclogi-

cal evaluatior of =iz oflal protsiss. srotein EfTicie-

ncy Aatics were detsrzined Tor tne protein of t.e
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ferent par.s of offals as comrared to meat protein.
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Fromw the ¥

.Z.R. valuss obtained the Biologieal values

were estimated. Feed “fficiency Ratios of the diets

containing the different visceTra protein sources were

as well detzrmined.
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The nutritive importance of proteins and the depend-
anpce of anipals on plants for these substances were first
pointed out by the Duten clemist G.J. hulder sround 13L0,
The term Frotein was surgasted b him a3 a designaticn for
the universal component of tissues, both rlant and animzl,
and was crarzetarized oy 2iz as "Inyiisticnably the wmost
izpcrtant of all Xncwn sidstznces in ti:e orgzanic kingdom.
without 1t nc life appears possible on our planet.

Ihrougs its weans the cuiefl prenomenz of 1172 are produced”,

-

anicrzl cells
ani cody T.alds wiza Lle exoep izn of the cile and arine.

Jney are essential cowponents o7 tooh ths rrotorlasn 3ngd
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of oswotie rslations between cells and intercellular fluids

and between tissues and 51:cd and play a3 significant role
in the fiuid balance .f the body. Many of the bast chare-
cterized enzymes lave been sbtained in crystalline fore

and have the pripertles of protzins (the "protein enzyres™).
A considerable nucher of the hormones, chemical regulators
of the body, sither are prcteins (the sc-called prozain
hormones) or are derivatives of proteins. fany of the
substrances assoclated with ilmmunclogic and zntigenic
reactions and sizilar rhenocsna ars Znowh to be proteins,
Finall+ a nuaecleo-protein is the major constituent of cell

nuclei and is nelieved to consti
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crromatln of the

nucleus and tnus to forw tre princiral cocponent of the

chromosome.
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was unaule t2 supsort tissue growth.
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The Tirst susTtaired and predasrtive investigaticons

[h3¢]

on this subnjact were carried out by Jsporne and Mendel
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from 1911 to 1920 (hitchell, 1952). Confinding thelr

sttention at first to the vigetable protelins that Osborne
had previously isolated and analyzed, Osborne sznd kendel
distinguished between tnose protelns occuring in foods
that are capable of supporting normal growth in the rat,
and those are not, the former being coumplete proteins

and tae latter incomplete. From such purely qualitative
studizs tney developed zazntitative methods of protein
appraisal, involving convrel of the caloric, as well as
the protein, consumpiiocn of tneir experimental animals,
culminating in their excellent asomparative studr of casein,
lactalbumin, and edsstin (1914). In 1319, in cooperation

with Ferry, they devslorad "a cwothod of expressing numeri-
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ns =7 bparley, 0at, Tye, and wheat (Ushorne and
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[he method of Osborne, wsndel and Ferry has been
employed by many investigators in expressing the growth-
promoting value of proteins from a wide variety of foods,
generally with modifications designed nct to izprove the
precision of the method but to increase 1t convenience
at a saving time. The "prctein efficiency ratio” variles
from 0 to about %.5 when the cdietary protein makes up
about 10 % of the ration and the feeding period lasts

from 4 to 5 weeks, starting with weanling rats.
9

rethods of measuring the nutritive value of proteins
from the nitrogen balance of experimental animals subsis-
ting upon diets containing the test protein at an approp-
riate level comrmend themselves to the fastidious research
workaers from whom sccuracy 1s mere important than speed.

8 following the wzstzge of dietary K in digestion and

in metabolism, coefficients of protainm utilization can oe
eomputed from both. iclelluw made such a study on

growing pigs in 191k, in cocparisons of the proteins of
rilk, corn, wheat and oats; he =xpressed the results as
percentages of ingested N absorbed {corrected for meta-
bolic fecal N) and percantages of absorbsd N recovered

in the nitrogen bzlance The latter percentages, however,

are rnot true efficiency ratios since they do not credit
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the absorbed N with the replacement of the endogenous

losses of N, the maintinance reguirement of N.

Thomas (1909) proposed a method of computing a
"biologische wertigkite" (bioclogical value) of dietary
protein in adult human nutriticon that credits the absorbed
K with both N retention in growth and replacement of
endogenous N losses. Thomas maXkes the following comment
on his method, as translatsd by hitchellj "For the sake
of simplicity, I have not taken into comsideration the
N loss that the body suffers by way of the outer skin,
hair, etc." In later publication, Thomas (1954) states
in speeking of his biclogical value work, %, ..personally,
I nevar returned to these studiss since I was dissatis-
fied with the N-content determination as a true measure

for the protezin minimum.

In those days (1913) the nutritiocn scientist still
claimed that animals wers not capabls of assimilating
ammonia or inorganic nitrogen eompounds. . Knoop’s
observation that ketoc acids czn be converted into optica-
1ly active acetylated amino acids in norez]l metabolism
was not yet widely known. The gensral belief was that

onlv plants and microorganisms were capable of this N
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assimilation. From Knoop’s work it became clear that the

biological value of proteins depended less on their
nitrogen content than on the carbon skelton of the lavol-

ved amino acids.

The principle of the Thomas method has been adapted
to growing, as well as adult animals, by kitchell (1924 a).
Both methods are based upon the validity in essence of
the theory of protein metabolism proposed by Folin. The
technigue of the Thomas method has been applied, into
modification, mainly to growing rats, but also to pigs,
sheep, cattle, man and to a limited extent to poultry.
The plg is particularly tolerent of the depletion of
dispensible protein stores {kecCollum 1$11) required the
body?’s contributions to feces and urine an intigral part
of the metnod. The bpiological value of dietary protein
in the growing animals may range in the value from O to
100, but a value less than abcut 40 seems tc be incorpa-
tible with growth, with species differences generally
considerable except for the ruminent animal, in which the
values obtained by the usuzl procedure relats not so much
to dietary protein as to the microorganisal protein
synthesized in the pounch of the animal. In the pig,

MeCollum (1%11) has obsurved s rewmarkably high utilization
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