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A

ROTHAMSTED EXPERIMENTS,
{Continued)

Recaloulations—-zb_straot of expta, on
piga—% of fat must have oomo
from carbohydrates,

We bave, however, as already sald,
loug ago recaiculated many of our feed-
ing experiments, making allowange
as far us pimweticable for the prububle
wnount of Indigestible and necessarlly
effete matters of the foods. We have
also, as referred to at pages 252-255,
arminged tables founded on our direct
analytical results on the taa animauls,
showing the probable average percea-
tage composition of the dif‘crent des
criptions of animal, cach at ecight gra-
datloncuy points from the store to the
very fat condition, and have applied
tle factors thus obtained, not only for
{be calculation of the composition of
the increase In a number of cases of
erdinary practice, ard of dirvect experi-
ment, but also for the recalculation of
come of the resuits to which dable 70
relates. Accondingly, In the next table
(71) are glven the results obtained in
experiment No. 1, whieh were inconclu-
sive according to the original mode of
«aleulation, and also thiose obtained in
experiments 4 and 5, which, even as
originally calculated, couid leave no
doubt of very considerable formation of
fat from the carbohydrates.

All these recalculations are in the
first place based on the assumption,
gince generally adopted by others,
that 100 nitrogenous substance can at
the most yleld 514 of fat, instead of
reatly G2, according to the orlginal
plan of calculation as adopted in the
coustruction of Table 70. ‘Then, each
capetiment is now ecalvulated three
ways: I'iist, on the assumption that
the whole of the fatty matter and ni-
tragenous substance of the feod were
digesied ; secondly, suppoesing that
ocnly 90 per cent, and thirdly, that only
Sp per cent was digestible and avail-
able. Lastly, io the case of cxperi-
wients 4 aud 5, 1 have, after very care-
rully considering the welghts and c¢ha~
racter of the animals and the duration
of the fattening period, taken the ini-
tial and final composition, not as in
Table 70 the same as in experiment 1,
tut the initial at & composition threce-
eights in advance from the store to
tie Iat condition, as In experiment 1,
and the final cumposition at one-fourth
in advacce of fatness,comparzd with the,
{aL pig of experiment 1. It is worthy
of remark that this carefully reco:si-
dered independent mode of estimate
gives almost precisely the same percen-
tuge of nitrogenous substance, and pre-
Jdsely the same of fat, in the Increase
in experiment 4 as in the former esti-
raate, namely, 54 instead of 5.3 per
‘cnt of nitrogenous substance, and in
Loth cases 70 per cent of at, the animals
being all 'very fat. Again, the new
mede of calculation gives for experi-
wment 5,6.4 per cent of nitrogenous sub-
stance, and 723 per cent of fat in the
increase, instead of 65 and 71 per
cent, as formerly adopted.

Let us first just refer to the cesults
ol experiment 1, in which parallel ani-
mals were analyzed, but in which, as
has been pointed out, the food was
much more highly nitrogeirous than is
appropriate in the fattening food of
the pig, Those giver in column 1, in
which it is assumed 1bat the whole,
hoth of the mitrogenous substance and
of the food, was digestible and
asallade, show that when we -now

Tasug 71.—Bources of the fat of the amimul budy. Abstract of results of experiments
made at Rothamsted with pigs. (Results rccﬁoning 100 nitrogenous substanco

in food may yivld 51.4 fat.)

Experiment 1 —Bean
meal, lentil meal
and bran, each 1|3xperiment 4—Maize|Sxperiment 5-Barley
part; barley, mcal| mealad libitum, meal ad libitum,
3 purts.
Proportion of nilrogenous
substance and fat di-
gested cvennnee coveeennnnen|  All. 90p et 80p cloy Al |80|l.Cl"80|l.cl. All. 00p.cL, 80p.ct,
Albummoidratio (1) .ee.ee.} 3.8 3.8} 387 .3 7.3 7.3 6.3 1763 ‘ 6.3
For 100 increasc in live
weight. .
Nitrogenous substance :
In tood....... v seenes {100 90 80 57 31.3145.6 ) 64 57.6 | 51.2
In increase ceveveeieen] 781 7.81 7.8 5.4 ] 5.4 5.4 6.4) 6.4 6.4
{~~ailable for fat for- .
MLAUON eees covennnsf 922 _§‘£:‘2_'12.2 y 1.6, 45.9 5 40.2 57.6 ' 51.2] 44.8°
Pat: U U DV D D .
In i0Creas0. e covennnas] 63,1 | 63.1 [ 63. 1 ( k] 70 19 72.3 ' 72.3 | 7.3
In food....... ceeee] 15.6 1 14 :?.5.‘26,3:‘23.7 21 1.1 11,21 9.9
*Newly formed......| 475 [ 49.1 | 50.6 | 52.7 | 35.3 [ o8 | 59.9 | 61.1] 624
Derivable from nitrog-| i
enous substance, - 4%.4 42,3 37,1 | 2%. 5 | 23.6,20.7,29.6 , 26.3 | 23
From carbohvdrates] .1 6.8113.5 ‘ ‘26._2 !“3!‘.7 37.3 22 3_ 34.81 39.4
For 100 total fal in in-
crease.
Fat:
Prom fatin food......j 4.7 { 22.2 , 19.8 , 33.3 | 30 2.6, 17.2, 15,5 ] 13.7
Derivable from nitrogH
enous substance....| 73. 1 | 67 58.8 {833.5(20.9(26:.2{40.9{36.4({31.8
Derivable from carbo-
hydrates .......... .2110.8 _?_I’a 33.2 1 40.1 1 47.2 1 41.9 { 48.1 ] 54.5
For 100 newly-formed fal.
ffat : )
Derivable from nitrog-
enous substance. ...| 99.8 [ 86. 1 | 73.3 , 50.3 , 42.7[35.7149.4 | 43 36.9
Derivable from carbo- !
hydrales coreeces cees L2113.90126.7 407 | 57.3164.3130.6} 57 63.1

(1) In the calculation of these ratios the nitrugen 15, as in Table 70, n_nulliplied by 6.3
lo represent total mitrogenous substauceo, aud fur columa 1 of each experiment no de fuc-

tion »s made.
to bring 1t into its equivalent of starch,

For all three columns of each experiment the crude fat is multiplied by 2.4
For column | the amount of nitrogenous sub-

stance, not fat, is taken without deduction ; but for columns 2 and 3, as in the case of the

mstrogenous substanice and the fat, only 90
assumed to be digested.

parts of 2t to be derivablo from 100
ditrogenous substance, even this expe-
rment indicates that the fat In the'
fecod and that derivable from the nitro-
genous substance consumed, were
scarcely suffivient to cover the whole
of the fat of the increase. Obviously,
too, if it be assumed, according w the
uore recent estimate, that only about
42 parts of fat can be derived from
100 of albumineid substance, there
would then, even in this experiment
with such abuormally high nitrogenous
food, be a considerable formation of
fat from carbohydrates.

Turaing to the rasults in the sesond
coiump, which are calculated on the
sssumption that only 90 per cent of the
pitrogenous substance and fatty wmat-
ier of the food would be digested, it
is seen that, for 100 increase in live
weight, 6.8 parts, for 100 toral fat in
the increase 10.8 parts, or for 100 newly-
formed fat 13.9 parts, must have been
Jderdived from' carbohydrates.

Lastly, In regad to experiment 1,
reckoning only S0 per cent of the ni-
tregenous subsinnce and fat of the food
to have been digested and available,
the result would be that 123 out of
63.1 parts of fat in 100 of ircrenss,must
have had seme other source than fat
and altrogenous subatance of food ;
or rechoned for 100 tolnd fat In the in-
crease, 214 parts, or for 100 newly-
formed fat, 26.7 parts, must hnve been
derived from carbohydrawtes.

In regard {o the alternative assunp-
tions tbat only 90" or ounly SO per cent
of the nitrogenous and fatty matters

ur 80 per cent sespectively of the total is

siated that in Wolff's tables, published
in Mentzel und v. gerke's  land-
wirthschaftlicher Kalerder for {890, he
reckons S8 per ceat of the nitrogenous
cubstance of beans, §9.9 per cent of
that of lentils, 77.Y per cent of that of
Lran, 79.2 per cent of tha* of malze,
srnd 77 per cent of that of harley, to be,
cu the average, Qlzested; and of ihe
faity matter of these foods he reckoas
875 per cent of that of Leans, $4.6 rex
cent of that of lentils, 70.0 per cent of
that of bran, §5.1 per cent of that maize,
but the whole, or 108 per ceat of thut
of barley, to be digestible. So far,
therefore, as experiment 1 is concerned,
arcording to Wollf's factors, the truth
would le somewhere between the re-
sults supposing 90 and tbose supposing
8C per cent digested.

Even in this experiment then (No. 1),
there is clear evidence of the formatiop
of fat from the carbohydrates, when
doduction is made for indigestible nitro-
gonous aund fatly matters consumed,
oad when it 1s reckoned that only 51.4
parts of fat may bLe produced from 100
alhuminold  substance. Obviously, i£
only 42 parts of fat.as assumed by some,
can be formed from 1C0 albumin, the
evidence is clearer sifll.

Tuming now to experlment 4, in
whichi the food was maize meal alone,
given ad Hbitum, and the relation of
sonnltrogenous to 1 of nitrogenous sub-
stance was much higher than in expe-
riment 1, ard muck more approprint~
for the rapid fattening of th> pig, the
resulla are pueh wore deelsive. They

af ttic food were digested, St may bo |

reckon ovly 514 iasttad of about 021

wore, jodeed, quite comdlusive ag orl-



