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INTRODUCTION

Dietitians and nutritionists have more recently shovwn considerable interest
in the effect of cocking on the nutritive value of various foods, Almost all of
the early asssys of nutrient elements in foods was limited to raw foods. This
work is velusbie in order to determine the expected variability in the amounts

of nutrient elementc in the raw product, but does not permit the evaluation of a
““serving portion in terms of the recommended daily allowances of the various putri-

ent elements, More emphasis should now be placed or determinations of the

“nutritive velues of the foods as served.

Marks and Nilson (1946) reported that baking, broiling, boiling, or simmer-
ing had no adverse effect on the nutritive velue of the grotein of cod, Martinek
and Goldbeck (1947) reported that baking at 375° end S0C° P, had no differential
effect on the nutritive value of the proteln of croaker fillets, The methods of
cooking which were choeen for these studies did not require the addition of any
otber products, except a light brusking of oil on the baked or broiled fish.



So far no results have been reported for pan-fried (sauteed) fish although
pan~frying is the usual method of preparation. This method, however, requires
that the serving portion be coatsd with & cereal or a mixture of cereals and
binders, and be coocked in a pan conteining a small amount of foreign fet. From
the experimental standpoint, the number of uncontrollable variables of composi-
tion ie increased, but none vhich is probably of great significance,

Since the nutritive value of the protein in foodstuffe canmnot be datermined
with any degree of accuracy by chemical analyses, resort must usually bs had to
oxperimental feeding of animals., A widely used method is that promuigated by
Osborne, Mendel and Ferry (1919). Thie method recommends that weanling rats de
fed ad libitum a bosal diet free from protein, but otherwise nutritionally
complete. To this diet is usuvally added the equivalent of ten percent of protein
in the form of ths dried focdstuff $o be tegted. The bioclogicsl walne of the
protein for growth is calculated as the ratio of grame gain in liveweight to the
grams of protein ingested during the test period.

One objection to thips method is that differences in gains in liveweight may
oot be due solely to differences in the quantity and quality of protein. HNeither
iz any correction usuzlly made for differences in inteke of calories., Also, the
vitamin content of the diet ordinarily used may not permit maximum growth in
respect to protein intake. It is apparently not yet poasible to formulate a basal
diet containing all essential accessory growth factors eoxcept through the inclu~
gion of some nitrogen-containing concentrate, This 1s particularly true in the
assay of foods containing a fairly high level of protein and a low concentration
of vitaming, _

The criticisme are valid. It is possible to minimize the effect of varia-
ble food intake by limiting daily the food intake of a pair of rats to that
quantity which one member of the palr consumes voluntarily., This method is time
consuming to carry out, and is of no advantege uniess both animals of a pair
have a high degree of similarity genetically, and unless either animal has about
an squal chanmce of determining the daily food intake., Another method involves
evaluation by statistical methods of the effect of variable food intake (Craapton
and Hopkins, 1934). This method seemingly offers good possibilities, at least
under certailn circumstances, for the establichment of the significeance of dif-
ferences between groups when galin in liveweight is used as the criterion of the
quality of protein. Unpublished data from our laboratory indicate that the
statistical correction of group data 1s not feasible unless the animals are al-
lotted to the verious groups with about equel distribution of litter mates and
sex, and unless the diets are reasonably similar in respect to quantity of pro-
tein consumed (Nilson and Martinek, 1945, and Marke and Nilson, 1946). The
degree of permiesible variability of these factors has not been sstablished.

It 1s admitted that a true index of the nutritive quality of a single pro-
tein cannot be establlshed vwhen one or more vitamin concentrates containing
protein are used to insure maximum growth within the limitation imposed ty the
intake of test protein. Actually, the balancing or supplementary value of the
test protein is determined. The establishment of this index is valuable from
the standpoint of every day nutrition because it permits evaluation of the nu-
tritive quelity of a protein in respect to the daily diet, on the assumption
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that the protein avallable in the average diet is egual in balancing walue to
that of the protein of the vitamin concentrates used in the experimental dlet,
This requirement should be fulfilled if the daily diet contains a ressonable

amount of animal protein,

A potentially gerious objection to assays depending on statistics of growth
ig that the gain in livewelght of one group of animals may represent a different
mtritive investment than the gain in liveweight of & saecond group of animals,
In one case more protein may be stored, and less may be used for energy., Fat
and water may be stored in different proportions. Ordinarily, this contingency
ig guarded against by careful allotmant of animals, by keeping as small as pos-
gidle the varlations in the nutri¢ive values of the diet and Yty conducting the
experiments over a falrly short span of the active growth period.

Another fundamental method for the determination of the nutritive value of
8 protein is that proposed by Mitchell (1924 and 1943). I% has the advantage
of being of short duration so that the nutritive balance of the basal diet is
of little importance. This method is based on measurement of the ocutput of ni-
vrogen in the urine and feces during a three or more day period when the rat is
fod sither a nitrogen free diet, or one contalning a small amount of a very high
quality of protein which 1s consldersd to be completely digested and wuwtilized.
During the second collection period which takes place within 2 few days of the
first, the rats are fed a quantity of test proteln squivalsnt to the mitrogen
contained in the urine during the first period, & third collection pericd is
similar to the first, and the data obtained may be combined with that obtalned
during the first period to determine an average value. Adult male rats are
usually used. so the index established is the blologlcal value for maintenance.

The blological wvalue is expregssed by the formula: 100 times the ratio of
food nitrogen mimus (fecal nitrogen during protein feeding period minus fecal
nitrogen during basal feeding period) minmus (urinary nitrogen during protein
foeding pericd minus urinary nitrogen during basal feeding period) divided by
food nitrogen minus (fecal nitrogen during protein feeding paeriod minus fecal
nitrogen during basal feeding period). The maximumbiological value equals 100.

The method is fundamentally sound, but it is difficult to carry out satis-
factorily., The rats often do not consume enough basal diet to maintain weight,
8¢ they have to be discarded. Sometimes a small quantity of & very high-quality
protein must be incorporated in the basal diet to make it more palatabls and
thus insure gsatisfactory consumption., It is algo difficult in many instences
to measure accurately the protein intake even though the protein test sample
is incorporated in a sugar and agar gel. Pleces often drop through the ecresn
floor and cannot be accuratsly separated from the feces or urine samplss, The
urine samples are reasonably satisfactory although there is an unktnown decompo-
sition loss in the usual method of collection, 3Blood and semen are often
contaminante, and some urine is absorbed by the feces and loose hair over which
it i3 spilled. The feces samples are less satisfactory, since they are always
contaminated by comparatively large guantities of hair which the animal has swal-
lowed in cleansing itself, The feces collected during the protein feeding period
sra likely to be hard in texture and difficnlt to grind. Aleo 2 large number
of Kjeldahl determinatione must be nade.



The method is very useful in spite of the enumerated limitatlions and the
geemingly unreasonable velues which are too often obtained. It is true, of
course, that such values are also gotten occasionally for individual rats
during growth tests. Both methods permit evaluation of only the crude protein
in the gample, No segparation can be made of the effect of the true protein and
the nonprotein nitrogenous matter. This limitation is of minor importance in
respect to most fishery producte used for human congumption, since nearly all
of the nitrogen is in the protein,

The object of the following reported experiments was to determine the nu-
tritive vaelue of the proteins of broiled and pan-fried striped bass fillets by
use of the modified Osborne, @t al method previously employed in tbis laboratory.
Thie method differs from the original in that the test protein Is fed daily in

equal amounts to individual rats and in such quantity that there is & relatively

nonstant »atis hatwaan tha intalra of the nreotain g“-rwq’l amant fad saﬁn!‘ln#a'lvm and
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the basal diet consumed when offered ad iibitum. A statistical method veing
miltiple regressions is employed to adjust or estimate the gain in liveweight
for theoretically sgual intake of calories and other variable factors based on
the date for all animals (Snedecar, 1940, see table 3). The statistical signif-
icance of differences between groups or sub-groups can then be determined.

EXPERIMENTAL METHODS AND DATA

Feeding Studies. - Fresh striped bass (Roccus gaxatilig) were purchased at the
local market and filleted with sking left on. Half of the filletz were brusghed
lightly with cottonseed oil and placed in a2 preheated broller at 2 moderate heat
(350° to 375° F.). Broiling was completed in about 20 minutes when the fillets
were brown on both sides after belng turned. The remainlng half of the fillets
were dipped in water, and covered lightly with cornmeal and were pan-fried in a
gmall quantity of cottongeed oill. Each of the two lots of cooked fillets were
then ground twice through an electric fcod chopper, and formed into bdlocks.

Thege were wrapped in moisture-vaporproof cellophane, quick frogen, and stored

at a low temperature until used. The proximate analyses of samples used indicate
that there wes no important difference in the protein content of the broiled and
fried fillets, There was about a five percent greater fat content in the broiled
fillets with about a corresponding decrease in moisture content {Table 1).

Ten altino rats, welghing 49 to 55 grams each were allotted to each of the
two test groups. The rats weras houged individuslly ir wire screesn cages fitted
with wire screen floors. An environmental temperature of about 80° F., was
mairtained, Water and the basal diet were avallable at all tires. The experi-
ment lasted eight weeks, -

Thé basal diet consisted of corn starch, 2803 lard, 10; cod liver oil, 2%
salt mixture No. 2, U. S. P, XI, §; wheat embryo, 2; dried brewer's yeast, 1.5;
and liver extract, Lilly, 0.5 parts by weight. This diet contained 1.6 percent
protein, During the firest and second weeks each rat recelved an egquivalent
of 0,60 gram of supplementary protein each day. This was incressed to 0.85 gram
during the third, fourth, and fifth weeks, and 1.20 grams during the remainder
of the experimental period. It will be noted that according to the data in
Table 1, the pan-fried fillets had a higher caloric value than the broiled fil-
lets. This was not corrected for in the food intake data since calculations

b
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Table 1. Proximate analyses of samples used,

Percent by Weight

Dry Protein Ether Mineral matter
Sample of fillet Matter (NX6,25)  extract {agh)

Lot 13

Raw 23,80 20,9C 1,32 1.38

Broiled 32.10 24,50 5.93 1.52

....... . Pan-fried 40,40 24.05 10.70 1.46
Lot 23

Broilasd 30.98 23,48 6.21 1.49

Pan-fried 37.36 22.79 10,88 1.30




showed that several pairs of rats, consuming within a gram or so of equal quan-
tities of the two types of fillets and basal diet, had calculated calorie intakes
vhich diffeared only by about three parcent during the eight wesk period.

The data in Teble 2 show that the mean gain in liveweight was 120.3 grams
for those fed broiled fillets and 114,6 grams for those fed fried fillets,
The difference was only 5.7 grams. Vhen an adjustment was made in the mean
gain in liveweight to correct for differences in food consumption, namely 56.20
grams protein and 459.5 grams food versus 56.34 grams protein and 433.0 grams
food respectively, the estimated weight differed by only a fraction of & gram
from the actual welght for each group (Table 2 end 3). The mean error of esti-
mate between actual and estimated gains in livewelight of 0.5 gram (-0.3 + 0.2
gram} when divided by the standard error of mean difference of 4.92 indicates
& non-gignificant difference. In other words, the protein of broiled and pane
fried fillets ie of egqual nutritive valus.

If the index recommended by Osborne, gt al for the nutritive value of
protein is used, the rats fed broiled atriped basms increased in livewelght 2,14
grams (standapd error, 0.10U0 gram) per gram of protein consumed and those fed
the fried fish gained 2.03 grams (standard error, 0.0643 gram) (Table 2). The
difference between the two mesng is not statlisgtically significant according to
the conventional "i¥ test. Similarly, there is not a etatistically significant
difference betwsen groups for the indexes of efficlency commonly used in farm-
animal feeding experiments, namely, welght of food consumed per unit galn in
liveweight. When the data of individual rate wers ussed i%t wag found that those
fed the broiled fillets required 3.891 grams {standard error, 0.1902 grem) and
those fed fried fillets needed 3.798 grams (standard error, 0.1002 gram) of air
dried food per gram gain in liveweight. These findings confirm the conclusion
arrived at earlier that there was no difference in the effect of the two cooking
methods on the mutritlive value of the protein.

Incidentally, Darlimg (1946) found that a group of four rats fed & diet
similar to that used in the experiment reported herelm, but with roest beef as
the protein being tested increased 115.% grams in liveweight over an eight week
pericd. The protein consumption was 55.32 grams, and the food intake was 406,0
grams, These data are not very different from those reported for the rats fed
striped baes. It may be concluded from a comparipgon of data from the two experi-
meets that the nutritive value of the protein of striped bass flllets which have
been broiled or pan~fried ia about equal in nutritive value tc that of beef,

From the standpoimt of experimental methods, several interesting questions
remained to be answered., When the rats were divided intc sub-groups according
to gsex and type of fish fed, it was not possible to increasse materially the
values of the correlation coefficiente between the proteir intake or the total
food intake, and the gain in liveweight. It wag, therefore, thought advisable
to present the data for individual rats (Table 2}, These data show that the ac-~
tval geins in liveweight ranged from 98 to 154 grams for those fad broiled fil-
lets and from 104 to 147 grame for those fed fried fillets. The respective
estimated gains in liveweight, based on the data for the two groups as a single
unit, renged from 109 to 13C grams for the rate fed brolled fillets and 1% to
126 grams for the ratw fed the fried fillets., Only three rats out of the 20
ohowed a difference in excese of 1% gramg between actual and estimated gains.



rable 2: Data on the galn in liveweight and food irtake for groups, and for lndividual rats fed broiled or pan~frisd rilleis of
atriped bass for an eight wesk pericd,

Total Food Gair in kiveweight Foold intskes per gram
Diet Rumbgr ErCRein it gaip ap livewsSxhi protein iQ: ko 1/ LT grem proteln intmke gain in livewsight
desigmation of rats gi::v::d aotual estimated 7 . e ntake I/ SAwal sstimated actusl  astimatsd g/
and rat mumbar
peTGGLE Erans Eramns SrainE grams grams Zrama ETams
For groups fed:
Broiled fiilets 10 1z2.2 12043 120,56 56,20 459,58 2.14 2.18 5.82 3.81
Fried fillsta 10 13.0 114.6 1142.4 56.34 £33.0 2.05 £.03 3.8 3.79
QOverall meen 12,6 117.5 56.27 £46.3 2.09 2.80
Individual rats fed:
Broiled fillets
Males:
53/ 11.67 133 126.3 56.61 A8% 2.35 2.23 3.65 3.84
1z 11.86 156 124.3 56.45 475 2.41 2.20 3.50 3.83
14 11,97 154 123.2 56.38 471 2.7 .18 3.06 3.82
19 1L.69 156 186.1 56.59 Yaps 2.40 2.23 3.66 3.84
4 11-12 140 125.0 B6.51 vy 2.48 2.21 T.42 [-M-X]
7 1 12.31 123 119.8 56.14 456 2,19 2.13 3,71 3.8
Fonmales:
9 L 11,89 99 130.6 55.91 504 1.74 2.28 5.09 3.86
1 12.80 108 115.4 55.82 436 1.95 2.07 4.00 3.78
11 12,43 104 118.7 56,06 45) 1.86 2.12 4.34 3,80
Z 12-1% 107 117.2 05,94 ey 1.9l 2,50 £.15 R
3 13.15 8 112.& 55,62 425 1,78 2.08 4.58 3.75
18 13.54 111 109.3 55.39 409 £.00 1.97 &.58 5.7
B 18 4 105 1I00Y BE.51 436 1,81 2.00 3.95 .78
Frisd tillets
Malest )
18 1 i1.77 144 126.3 57.18 486 £.57 2.2 551 %.86
S X 18.80 113 116.2 56, 45 a4l 2.00 B.06 .90 3,80
10 3 13.56¢ 108 110.8 58,04 413 1.87 -1 3.46 3.78
Fomalon: .
8 12.80 lo4 116.2 56,45 441 1.84 a3.08 484 3.80
13 . 18.287 118 1211 56,81 463 .04 2.18 5.99 3.82
0 12,00 114 123, 57,00 475 2.00 2.17 4,17 3.84
) 12-13 11T 1E0.4% 58,76 150 1.98 2.18 4,14 g
2 13.28 12 112.1 §6.17 423 1.9¢ 2,00 3.78 3,77
£ 14,35 16 104.0 65,59 87 2,09 1.87 .04 3.78
18 14.04 107 106.3 65.75 387 1.98 1.91 3.71 3.73
17 : 13.89 112 107 .4 55.83 102 2,01 1.98 3,89 3.7
Y JEE S 11E 167.4 58,64 408 £.00 1.92 3.80 574

3/ Baassl diet intake, plus dry mtter of fish inereassd by 15 peroent. Thiz was dope to approxirate air dry eguivalent of basel diet.
2/ Acoording to Snedecor, 1940,

5/ Sub-groups are doded from the individual rats waisch consumsd dists oonteining lees than 18, 12 to 13, and more than 13 peroont
protein in the diet,



Table %31 Caleuletions of zums of sguaree end producte, and correlation
coefficients of data for groups presented in Table 1.

Protein Food Gain in
inteke intake iivewsight
n= 20 % xa T
Sums 1,125,1 8,925 2,34
Means 56.27 3%.3 ng.s
oy ay v ov v Ly w31 A enn o A amn AwT n
wﬂl. nnl.nag unla U2e Jokats Sy TOTe J L - Y < o T 4
Correction term 61,215,005 502,165.13 132,166,
exi, 8X,X,, 8X,¥ 16.195 324,77 66,61
2 2
Vaii, \/(sxl) (axz), ete, 4,02u3 597. 7643 276,5648
rle. ryl 0.5433 0.2u0g
8X, sX Y L, 004,845,0 1,053,207,0
Correction term 3,982,781.25 1,04g,241.25
838, sxpy 22,063.75 4,965.75
2 2
\/axe. \/(m%] (oy™) 148.5387 10,208.1291
ry? 0.4865
ST 280,613.0
Correction term 275, 890,05
eyS 4,722.95
Bya 68.7237
8y 15,7663

The regression equation is é\w 45.39 - 0,570UX; 4 0.2335%,

R equals 0,2374



Two of these were male rats which each gained 21 grams more than an estimate
of food consumption would warrant. One of these males was allotted to each of
the two groups. The third rat, a femals fed the broiled fillets, gained only
about 3/4 as much as would be expected from the food consumption. This rat
consumed comparatively large amounts of basal diet during each week of the ex-
periment., Apparently, the dasal diet was not utilized very efficlently.

The data indicate that the bagal diet was consumed in relation to the in-
take of protein supplement. The percent protein in the diet as consumsd (air-
dried basis) ranged from 11.29 to 13.54 for the rats fed broiled fillets, snd
from 11.77 to 14.36 for the rats fed fried fillets. The males &s a gensral
Tule consumed more basal diet than the femsles, but the increased smount cannot
account for the differences in gain in liveweight. The extra gain may rather
be due to a more efficient utiliration of protein for growth by most malss and
to a greater need of protein by the females for certain physiological functions.
Gain in liveweight under these experimental conditions was limited principally
by protein intake, and to a very secondsry extent by intake of basa) diet even
though the latter was offered ad libiltum,

Carcass Analyses. - In the introduction of this paper it was stated that a
potentially sverious objectlion of the growth method for dstermination of the
nutritive quality of a protein im that the gain in liveweight of one group of
animals may represent a different nutritive lavestment than that of another
group of animals. In other words, the various groups which are being compared
may have a significantly different store of protein, fat, mineral matter, or
water., In order to determine what happened in the herein reported experiment,
four pre-gxperimental rats and six post-experimental rats from each of tha two
groups were killed, and the contents of the gmstro-intestinal tract were removed
by pressure stripping. The carcasses were frozen pending snalyses. The frozen
carcasses were chopped lengthwise, and the half carcass was ground through a
meat chopper. After the ground samplee were thorpughly mixed, samples of ap-
propriste size were analyzed by standard methods to dstermine the content of
molgture, crude protein, ether extract, and mineral matter. The other half of
the carcass was reserved for check analyses, Five check analyses for protein
and six for moisture were made by another chemist and gave reasonadbly good agreu-

ment with the original resulte.

The data in Table 4 on proximate analysee expressed in percent by weight
do not indicate any outstanding differences between individuale of the two

groups.

The data in Table 5 algo show no outstanding differences between the two
groups, Statiestically non-significant differences were found between group
means for the empty carcass weight and the store of protein, ether extract and
mireral matter. There was, however, a statisticallv significantly greater
storage of pretein by the male rats fed the broiled fillets than by the females.
This sex difference was not apparent for the rats fed the fried fillets., Why
thkis happened cannot be ascertained from these studies. The correlation co-
efficients between the intake and storage of the designated nutrient were
essentlially non-significant. For protein, the coefficients were 0,3740 and
0.3935, for ether extract, ~0.282G and -0.1956, and for mineral matter O,4120
and 0.5935, respectively, for the animals fed the broiled and the fried fillets.



Table U4: Proximate analyses of the empty carcasses.

Diet designation . ___Percent by weight

and rat number Sex Moisture Protein Ether Mineral
(NX6, 25) extract matter
Pre-~experimental: '
M 70.8 15.3 8.9 2.8
M 68.5 16,0 10.5 2.9
''''' F 72.1 18.8 5.6 3.0
F 1.5 18.3 7.1 3.8
Afser saight wesks:
Broiled fillets
5 M 64,3 17.2 13.8 2.7
1l '} 61.9 17.4 15.3 3.6
19 M 61.1 17.9 16.5 3.2
1 F 62.4 17.3 16.0 2.9
3 F 62.4 17.8 15.4 a.z
g P 64.8 18,0 11.7 3.
Pan~-fried fillete
6 M 65.6 18,5 10,7 3.4
10 M 67.4 18.3 8.9 3.2
2 P 59.8 20.7 4.1 3.4
g ¥ 61,2 18.5 15.1 3.1
15 F 62, 17.6 15,2 3,0
17 F bl 17.4 13.4 2.8

ic



s,

The differences between groups in mean protein and total food intake
were not statistically significant., The rats fed the broiled fillets, however,
had a mean intake of mineral matter of 21,8 grams as compared with 19.6 greams
for those fed fried fillets. The difference was statietically significant.
The ratios of intake to storage of mineral matter temd to reflect this dif-
ference,

The approximate ratios of intake to storage show that about 37 percent
of the crude protein was stored, The range was from 30 to 47 percent, This
indicates that a good deal of the protein was utilized for physiological pur-
poses not associated with permanent tissue structure or as a source of energy.
Recalculation of the data for storage of fat (ether extract), indicates that
about 11 percent of the total caloric intake wae stored as fat, The range was
roughly from 5 to 12 percent., About 17 percent of the total caloric intake
was Btored as combined protein and fat, The range was from 10 to 18 percent.

Al]l rats reacted within reasonably close limits in respect t¢ storage of
protein. This was probably because protein wae the limiting rutrient in the
diet. Nine of the twelve rats stored about an equal proportion of the calories
congumed. Female number 9 and males number 6 and 10 stored less fat in the body
which means that they were more wasteful in using calories for physiological

purposes,
DISCUSSION

The two groups of rats fed the broiled and the pan-fried (ssutedd) striped
bass fillets grew at a very similar rate when fed equal quantities of the test
protein. According to unpublished data from our laboretory, the gein in live-
welght was only about one-half that of the rate which had been fed for an equel
length of time on a control diet which contained about twice as much protein
of high nutritive quality and which was otherwise balanced for essential nutri-
tive elements.  Inherent genetic capacity for growth was probably the only
limiting factor in this instance,since environmental factora were about optimum,

In the feeding experiments to determine the nutritive velue of the proteins
of brolled and pan-fried etriped bass fillets, the factors that limited growth
were the quantity of available protein, the gquality of the protein, and the
quantity of total food intake as representing qualitatively sufficient calories,
vitamins, and mineral elements to permit maximum growth.

Quantity of protein in this instance was the primary factor limiting
growth, It was the fixed variable in the diet, limiting not only growth but
alsc the consumption of the basal diet which was offered ad libitum. Further-
more, the quantity of test protein available to the animal was limited physical-
ly by the quantity fed and eaten, and by the quantiiy digested by the animal,

The physical quantity was limited to about 50 grams per rat during the eight
week perlod and wae all consumed. The quantity digested wes not determined,



Previous studies by Lanham and Lemon (1938) and Nilsen ané Martinek (1946)

had shown tkat the apparent digestibility of the protein of somewhat similer
diets containing fish protein was about 90 percent. It seems improbable that
there was any significant difference in the digestibility of the proteins of
the broiled and the fried fillets since the rats receiving the different forms
grew at an equal rate during the eight week periogd.

The quality of protein as affecting gain in livewelght was not an impor-
tant variable in this study. The nutritive quality of the test proteins must
have been equal since the mean estimated gains in livewelght were go similar
to the actual gain for both groups. '

The quantity of totel food intake varied somewhat, but was a minor factor
in causing differemces in gain in liveweight. This is so becsuse the amount of
bagal diet saten was limited within quite narrow limits by the amount of the
protein consumed. The mazimum range in percent protein in the diet consumed
(air-dried besis) wes 11,29 to 14,36, Juet what factors conditloned the
consvmption of basal diet cannot be determined from these studies, but caloric
need was probably more important than differential vitamin or mineral element
requirements, Nine of twelve rats utilised calories within rather narrow limits
in storage of fat. Female number 9, one of the exceptions, must have utilized
the basal diet very inefficiently (Tables 2 and 5). Just why males number 6
and 10 stored only from 1/3 to 1/2 the quantity of fat stored by the other males
cannot be determined from the data. The stonomy of calorie use must have fol-
lowed some rather definite physislogical pattern when so large a proportion
of the animals reacted alike. ' ' '

~ The correlation coefficients for the effect of variable protein intake
(minor_varia&ions were determined entirely by differential intake of the basal
diet) on the gain in liveweight ig not statistically significant, but that for
the effect of the total food intake on the gain in liveweight is.statistically
significant (Table 3). These findings are in accord with data previously in-
terpreted. The effect of the quantity of test protein fed cen be measured only
by the feeding of maltiple levels. This was not necessary since the quantity
fed wag less than thet permitting maximum growth but it was sufficient to
maintain satisfactory health. There is no evidence that the maximum growth
permitted by genetic capacity was reached. '

The quantity of protein stored in the body varied within narrow limits

when expressed as percent by weight of empty carcass or as a ratio of the protein

intake. These findings further indicate that the quantity of protein limited
growth and that the two test proteins were of equal nutritive value.

The evidence from both the feeding studies and the carcass anslyses in-
dicates in general, that the statisticelly non-significant differences between
the groupe of rate fed the broiled and the fried striped bass fillets were due
to the inherent physioclogical response of the rats to the dlet, rather than that
there was so much variability in responsge of individual rats that any positive
difference due to diet was impossible to detect. The coefficient of variation
in percent for mean group gains in liveweight was 15,7 for the rats fed the
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brolled fillets and 10.5 for those fed the fried fillets. The coefficients
indicate that the variability in gain in livewelght was within gatisfactory
limita.

No attempt is made to devise or assign any numerical index to represent
the nutritive value of the protein, As stated befors, the mutritive wvalue of
a single protein was not measured, but rather the balancing or supplementary
value of the test protein in the diet, Furthermore, there are rather serious &
objections to the assignment of numerical values to express the nutritive valus
of a protein., The blological value as an index of nutritive quality is con~
fused by many with the percent digestibility of the protein or protein-contain-
ing food., The grams gain in liveweight per gram of protein consumed as an
index ls appreciated in & comparative way only by the person who is acquainted
with experimental work with animals. 4ny numerical value ig likely to be
misinterpreted also as to the degres of precision attained. It seems, there-
fore, to be the better practice to make only non-numerical comparisons,

SUMMARY AND CONCLUSIONS

4 method has been proposed which will permit evaluation of the mitritive
value of a protein by means of a modified Oshorne and Mendel growth method.
It requires that approximately equal guantities of test or comparisop proteins
be consumed by &ll animals during the experimental period, The quantity of
protein to be fed is limited to that which will not permit a normal growth
rate but will permit good health, The basal diet coneisting of sources of cal-
oriegs, vitaming and minerals is allowed ad libitum,

Hotimated gains in liveweight for individual enimals are calculated by
means of multiple regression to eliminate the effects of the more important
variables such as differential sex allotment, caloric intake, etc. The compar-
ative nmutritive values of two or more proteins are determined from the differences

in estimated group gains in weight.

I? this study it was found that the proteins of brolled and pan-fried
(sautesd) striped bass fillets possess equal nutritive quality in respect to
balancing or supplemental value.

About 37 percent of the protelin intake was found to be stored in the body
of the rat during the eight-week period. Nine of 12 rats stored a mean of 11
percent of the total caloric intake as fat. They stored sbout 17 percent of .
the total caloric intske as combined fat and protein,
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