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PTHODTOIOS

has Idsag pmallfd th$ widespread Ijelief

that YSgetabl© proteins* when fed as the aolo souroe of

protein In the diet, were deficient in certain essential

amlno acids« fherefore it was thought that all practical

poultry rations should contain sos» souroe of aninal

protein* in order to provide the proper balance of amlno

acids*

With the advent of the second World War lallk by

products* as well as other animl protein concentrates*

suddenly became unavailable, ffiielr Ij^ending scarcity

for use as supplements for vegetable proteins led to the

dleoovery of other sources of the snlaal protein factor.

Gow jaanwe* liver meal, and fish solubles were discovered

as sources I Unseed meal* cottonseed meal* soybean meal*

wad peanut meal were found to be deficient in the anisml

protein factor.

Opinions of some of the leading Investigators are

at variance concerning the nutritional benefit of animal

proteins in their supplementary effects on vegetable

proteins* Some feel that the additional benefit is due

to an amlno acldi others feel that the benefit is due to

a wltamln-like substance. The factor present in fish

meal will supplement a diet adequate In methionine, but



 

»#ttdoalnf wim »6t nupplement a ̂ 4% adaquate In fish

iMial* A vary sioall aaonni of fish aoiublo oono«&:bi*attt

will greatly increase the growth-promoting qxjalltie# ©f

a chiek ration containing yellow com ji»al» soybean oil

steal j|^ and adequate minerals and vitamins known to be

required#

fhe stain vegetable protein used in the experimenti

from sftiloh these data were obtained was soybean oil steal*

Some comparative work was done with cottoziseed meal* fhe

method by which a vegetable protein meal is processed has

ft great influence on the quality of the protein as a feed*

V



OBJECTIVE

Ixrrflsiigators ar# gantmlly convlnofd "by now

that tha animal protein factor is vitamin-Ilka in

aaatvora* Experimanta which have supplied tha data

for this report were initiated mainly for tha puiTposa

of isolating, purifying, and oonoentrating tha animal

protein factor, and to determine by blologioal means

some of the ohamloal and physical properties of this

vitamin-llka substance* Fish solubles ware used* the

fuller's earth eluate was broken down into various

fractions, and these fractions were fed to chicks in

order to determine the completeness by which each

fraction was pwlfied and the biological value of

each fraction*



LITERATtJRE REVIEW

With Ui« outbreak of the ssoond World War tho

high cost of milk hy-produote and tholr Impandlng

soarolty for use as supplements for soybean oil meal

In poultry rations# It became necessary to look for

other sources of animal protein. Berry# Carrlck#

Robertw# and Bauge {1943) found soybean oil and soybean

oil meal to be deficient in available ohollne. Deficiency

of available methlonlne in soybean oil meal had been

previously established* Marvel# Oarrlck# Roberts#

and Bauge {1944) shoved that ohollne chloride and

methlonlne could be used Interchangeably In correcting

these deficiencies In corn and soybean oil meal chick

rations* l^ese authors state thatt

*«*. If methlonlne Is the deficiency# then It
must be assumed that the chick is synthesialng
methlonlne from the added ohollne chloride when
the ration contains a limited amount of n^thlonlne*
However# If choltne is the deficiency# then
methlonlne may act as a precursor of oholine for
the chick#"

Some Investigators found that animal proteins

were not necessary for good growth In young chicks*

Bird and Mattingly {1945} obtained significant growth

increases when 0*2 percent dl*roethlonlne was added to

the starting and growing mash containing no animal

protein* (trewth responses due to dl-methionine
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that obtained by enppleiaentatiea with

tour percent fiah meal* Harwell Carrlok^ Eoberts^ and

Hauge (1945) found that the total chollne content of

broiler ration# ie not alwayi an inaurance that the supply

contained la either siifflclent or inaufflcient* Since

rapid growth wma obtained with the addition of 0.15

percent chollne chloride, it waa apparent that some of

the chollne present in soybean crude lecithin was

available* Using a ration of yellow com aaeaXi soybean

oil meal, distillers* dried solubles, alfalfa leaf j&eal,

and mineral and vitamin supplements, growth was obtained

eq\ial to that of rations containing meat and bone scrape

and dried akim milk.

Hawanond and fitus (1944) found that soybean meal

can be used suooesafully as the sole protein supplement

in growing chick rations, l&evels of 35 peroent soybean

meal, when used alone, were necessary to provide the

chLoks requirements of cystine and msthlonine for rapiA

^owth to ten weeks of age. Sardine meal waa found to

be outstanding as a protein supplement idien soybean oil

meal is fed at lower levels. Draper and Svans (1944)

reported gross values for cottonseed meal, soybean oil

meal, herring fish meal, and combinations of these by

the procedure of Beiman, Carver, and Cook (1939). the

gross values for these concentrates wereI oottonse^
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jB«aX, 13; soybean olX »eaX* 36| and herring fish meal,

92 peroent* LiitXe siJ^pXesientatlon was reaXiaed heiveen

eottonseed steaX and either soybean olX neaX or herring

fish ffieaX. When eottonseed neaX was used as the sole

aouroe of protein* the chicks grew very slowly and

appeared listless*

Easm^nd (1942) found that cow manure had a marked

beneficial effect on growth In chicks* If added to a diet

deficient In rlboflavln. Riley and Hammond (1942) observed

cow manure to contain androgenlo hormones which were

manifSited by Increases In comb and wattle develepment In

chicks without gonad stimulation* Besmrand (1944) made

a study with dried cow manxire* Wanure dried at 80*^0*

or 120®0* was fo\md to be desirable as a substitute for

alfalfa leaf meal In turkey rations adequate In Yltamin A

and nearly adequate in rlboflavln. ^w^peratures above

80®C* deetroyed the androgene* therefore dried cow

manure was found to be a desirable supplement* azid i

very good source for unrecognised growth factors* In

another experiment with chicks,Hammond (1944) fotuad that

sardine fish meal did not supplement dried cow manure In

producing growth and efficiency of feed utilization.

Whltson* ltauHB»nd* tlitus* and Bird (1945) found tlmt

growth was significantly iii5)roved by addition of chollne

chloride, nlcotlnio acid, pyrldoxin, Inositol, and p»amino
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bonssoio aold to coim and soybean meal rations» In one

testf and a combination of choline chloride, nicotinio

aoidi and bone meal with com and soybean meal ration

in another teat* However, these combinations were

significantly inferior to rations containing wheat,

and to com rations containing three percent sardine

meal or eight percent dried cow manure* Turner (1947)

fotind that pullets on all levels of cow manure outgrew

the control groups that received none* Rather than

depress sexual maturity the inclusion of five percent

and ten percent cow manure was found to hasten the

onset of egg production* Rubin and Bird (1947) showed

that stin-dried cow manure was as effective as oven-dried

manure in stimulating growth and comb development in

chicks*

Bird and Mattlngly (1945) indicated that the

feeding of ooiKiensed butyl alcohol solubles derived

from yeast fermentation of molasses fed at three percent

levels produced a supplementation to rations adequate

In riboflavin and other known dietary essentials* This

material seemed to be a satisfactory supplement to the

ration, due to its content of unrecognized growth factors.

Marvel, Carrick, Roberts, and Hauge (1945), using

a simplified ration of yellow com meal, soybean meal,

distillers* dried solubles, alfalfa leaf meal, vitamins

and minerals, obtained chick growth equal to that

obtained with a practical ration containing meat and
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ibont drlad ekim adlk* fhay acnoXudod that

animal protein wM not naoesaary for good growth in

y-Quag ohioka*

|lird» Marsdent and Eellog found that

young turkeys have a oritloal need for the unknown

dietary faotor whioh oeoxirs in sow manure» fish ineal^

and to a lesser extent in meat laeal# tn their experi

ments fish meal was particularly good in meeting this

need during early growth* either fish meal or meat

meal were effective during later stages*

Bexryt OaiTiek^ Roberts« and Sauge (1945) found

that two percent fish press water or two percent of fish

liver iseal would supplement a corn and soyhean meal ration

containing adequate minerals and vitamliis* By fractionatloa

they found the aotive factor to be present In the alcohol-

soluble fraotion^ and not In the aloohol precipitate

which contained most of the protein^

Cravens* HoGlbbon* and Salpln (1943| foiind

condensed fish press water or ground fish vlseera to hi

effective in supplementing diets adequate in rlboflavln*

A oomblnation of dried skliaiiilk and fish press water

proved to be the most satisfactory combination In their

series of tests*

and Bacon (1946) obtained good results with

Condinsdd fish solubles In poultry rations* and found that

N.'
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levels as as twelve to thirteen percent of a ration

ean well be tolerated and produce proportional Increase

in growth. Above these levels# its high mineral content

in some way counteracts its growth promoting qualities,

fhey found that condensed fish solubles can replace

slcinsoilk powder# pound for poxmd# in a growing mash.

Patton# Marvel# Petering» and Waddell (1946)

discovered that the factor present in fish meal would

support growth to a greater extent than would methionine,

and would supplement a ration adeq^iate in methioninej

but methionine would not supplement a ration containing

fish meal. Their conclusion stated that the growth

promoting activity was duue to unrecognised factors.

Bird# Rubin# and Oroschke (1947) reported that a

certain amount of the growth stimulating factor could be

transmitted from parent to offspring# thus stimulating

early growth In the cfeick.

Patrick and Stephenson (1947) concluded that one

percent fish solubles is equal to fish meal as a oarrier

of unidentified growth promoting factors* The factor or

factors involvedj contained in the alcohol filtrate of

fish solubles# are water and alcohol soluble# stable in

acid or alkaline medium# and are not destroyed by

relatively high temperature. They are dialyzable#

readily adsorbed on fuller's earth# readily eluted with
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hot* nbsoluto mothyl aleohol« aM appear to te vitamln-

like in nature* Xt was fo\md that a saturated eolution

of MMOonixm sulfate will partially precipitate the

factor*

Ofennaut SChveigert« Pearson« and Sherwood (1940)

mde a preliminary study on the value of condensed fish

solubles for turkey poulte* Data based on gains la

live weight Indicate that fish solubles Is a valuable

supplement for poults fed a mllo malse and soybean oil

imal ration adequate In riboflavin.

Eubln and Blx*d (1946a»b») reported that an all*

plant protein ration oontalnlng 05 percent of oomswtrolally

heated soybean oil meal produced suboptlnal growth of

chickens unless supplemented with fish meal, cow manure,

or extracts of cow manure* Svldence presented by Eubln

and Bird (1946a) showed that the growth factor of oow

manure Is not identical to the Xactobaelllus easel factors

(from liver, yeast, or fermentation residues), factors

E, or S, vitamins or synthetlo folio acid,

or pyraoln laotone* Eubln and Bird (1946b) fotmd that

the growth factor they extracted and concentrated from

OOW manure stimulates Ohlok growth on a diet free of

animal protein, optimal feeding levels being 0*75 to

7*5 mg* per 100 gm* of ration* fhey found the factor

to be transmissable from hen to ohlok*
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Eubln and Bird (1947) found tbat the feodlng of 70

]^roont» aoyboan oil Bioal to young ohlokons ixihlbltod

growth and Inoroaaod mortality. Addition of the growth

faetor of oow aamure oounteracted both of theae effeoti*

but the addition of methlonine failed to do so. fhe

growth factor of oow manure ia^roved the nutritional

Value of a chick diet containing raw aoybean oil meal

aa the only protein conoentratet but not to the extent

that it ia^jroved a diet containlrs heatOd aoybean oil

iseal.

.-j



PROOEDURB

Bxperlmemtal Anlmala

Kov Hasq;>ahird chicks, obtained from the BiohoXs

Poultry l^arm, Kev Market, Tenneasee^ were used in this

atudy»

Quarters end Care of Animals

Battery brooders« equipped with thermostatioally-

oontroXled heating units and hardware oloth floors, were

used for brooding the ohioks* fhese brooders were housed

in a steam-heated building with an uncontrolled ventila

tion system. Bay-old ohicks were kept at a temperature

of approximately 3B®0., the tesperature then being grad

ually lowered to a room tesperature of approximately

Upon arrival from the hatchery the chicks were

fed a depleting diet of yellow com meal and water for

three or four days. random eelectlon the ehioks

were then placed on their respective test rations,

feed and water were kept before them at all times.

During the test the chicks were observed dsily,

water troughs and dropping pans being cleaned regularly

to maintain sanitary conditions. At the end of five

weeks they were weig^Ced and the weights recorded. Vpott
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TABLB X

BASAL RATIOS

Ixigr«dient Reroent

X9llo« eom moal • • • « • « • Enough to total 100*00

Yogotable protein^ • • « • T o oonatltuto 12*00^ Protein

Alfalfa leaf zneal • • • « • *

Stoasod bone loeal * • • « • «

Salt • * * ̂  • • * •«* • *

Vitamin A {6000 X* 0* ) * • •

Vitamin Bg (2000 A. 0. A. 0. )

Xanganooo Sulfato • • • • • (

Riboflavi» • •

2*25

2*00

0*76

0.04

0*03

0*03

0.0005

Xsi^eller sopboan oil meal, solvent oottonaoed oil moAl*

and hpdraulio oottonseed oil meal were need ae the

vegetable protein aupplementa*
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GOB^lation of each experiment, the battery brooders

were thorouj^ly cleaned and the removable parts steamed

before use with a new group of ohloka#

Ratlona

fhe basal ration, as shown In table X, was

oon^osed mainly of yellow corn meal ai»i soybean oil

meal, with mineral and vitamin supplements In sufflolenli

amounts to meet the known reqiulrementa* Supplementation

studies were made with methanol solubles and fuller*s

earth eluate, whloh were prepared In our laboratory

from the methanol soluble portion of fish solubles.

jPreparatlon of the Praotlons from Fish Solubles

Fish solubles were supplied by Van Gamp Sea Food

Company, Xnc. of terminal Island, California, this brown

syrupy llqtuld Included the body fluids of fish and the

parts of tissue which had besn partially digested by

autolytlo ensyme activity. Zt contained approximately

fifty per cent dry matter, about twenty-seven per cent

protein and seven per cent fat.

the methanol aolubles were prepared by adding

approximately nine parts of methanol to one part of

fish solubles. Host of the protein was precipitated

by the methanol. The methanol precipitate was washed

three to four times with methanol. Filtrate portions
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wdre removttd eaeh tlxoo by deoantatlon, oombin6d» dlstlllad

in vaouo to a ooncontration of about fifty per cent dry

matter, and etorod at low tainperature for future use.

Fuller's earth eluate was prepared as follows|

the concentrated filtrate portion of methanol solubles

was diluted with water until an aqueous solution of

approximately ten per cent dry matter was obtained. Then

the pH was adjusted to one by adding dilute hydrochloric

acid solution. Puller's earth adsorbent was added at

the rate of about one gram per gram of dry matter of the

filtrate, thorou^ly stirred for thirty minutes, and

allowed to settle. The straw-colored filtrate portion

was removed by deoantatlon and discarded. The fuller's

earth absorbate was over-dried at low ten^erature and

then eluted three times with hot methanol, the eluate

being removed each time by deoantatlon. Excess

alcohol was removed from the combined eluates by dis

tillation in vacuo, until a dry matter of approximately

thirty per cent was obtained#

One 200-gram portion of the eluate was placed in

a cellophane membrane, sealed and suspended vertically

with the lower end of the membrane in a tall half-liter

cylinder of hot water. A pressure developed within the

membrane, the level of the liquid rising approximately

ten centimeters# The liquid outside the membrane

developed a yellow color, indicating that some of the
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eluate was dlffusabla. After five additions of hot

water, the dlffusablo and non-diffusable fractions were

stored separately for subsequent use in supplementation

studies*

A second 800-gram portion of the elmte was

diluted with approximately one liter of water and the

pB adjusted to one with dilute hydrochlorio acid solution*

Borite-A, decolorizing carbon, was added at the rate of

one gram per gram of dry matter of the eluate, and

adsorbed by thorou^^ mixing for thirty minutes* Four

subsequent adsorptions were made of the decanted filtrate

fraction* l^en the filtrate and adsorbate fractions weFf

stored at low temperature for future use*

to a third 200-gram portion of the eluate was

added an equal volume of saturated barium hydroxide

solution. A white precipitate formed, presumably a

barium proteljaate* the filtrate fraction was removed

by deoantation. Dilute sulfuric acid solution was

added to remove the bariua from the filtrate as Insoluble

barliaa sulfate. then the barium protelnate was

deoonqposed with dilute sulfuric acid solution to

precipitate the barium as Insoluble barium sulfate* Both

the filtrate and precipitate fractions were stored for

feeding Investigations*
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the fourth SOO-gram portion of fuller* s earth

#luate was treated with an approxlmtely equal voluae

Of saturated phosphotungstlo acid solution* A white

preolpltate fonsed, presumably a protein phosphotungstate*

the filtrate fraotlon was reiasoved by deoantation* to

both the filtrate fraction and an aqueous suspension of

the precipitate fraction was added an exoess of saturated

barium hydroxide solution to remove the heavy phosphotung*

8tie ions as barium phosphotungstate* To the decanted

filtrate portions of both these fraotloos was added

dilute sulfuric acid solution to remove the excess

barltan as insoluble barium sulfate* then both the

filtrate and precipitate fractions of the original eluaii

were separately stored for future use in supplementation

studies*

A summary of the entire fraotionation prooedvire

is included in table II of this report#
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RESULTS AND DISCUSSION

Experiment I

fhe primary purpose of this experiment was to

study and oosqpare the supplementary effects of the

methanol*BOluble fraction of fish solubles on vegetable

proteins known to b© deficient In certain nutrients found

in animal protein concentrates* Secondarily^ the experiment

would afford some basis for comparison of the blologioai

value of vegetable protein supplements in terms of chick

growth and livablllty. Sxpeller-type soybean oil meal

and both solvent and hydraulic cottonseed oil meals

were used.

Iluch has been said about toxic substances present

in cottonseed oil meals and the undeslrability of their

use in chick rations. Results as shown in Table XII of

this report show that growth obtained with good cottonseed

oil meal was superior to that obtained with expeller

soybean oil meal. Ho toxic effects were observed in

this experiment. The biological value of cottonseed

oil meal is greatly influenced by the Method of

manufacture; the same holds true in the case of soybean

oil meal. Recent indications are that properly-processed

cottonseed oil meals show considerable promise for use

as protein etipplements in chick rations.
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All gro\;q?a reoelving the aethanol-ioluble

fraction of fish soluhlea made faetep and greater gain#

than those reoelvlng only vegetable protein. Comparing

Groups 1 and 4, the average weight of Group 4 reoelvlng

methanol solubles was almost double that of the negative

control. Relatively speaking, expeller soybean oil meal

is a poorer protein supplement than either of the cotton

seed oil meals} this Is a possible explanation as to

why methanol solubles produced such great supplenaantary

effects In the case of the expeller soybean oil meal.

Contrary to previous results reported from our

laboratory, a new shipment of cottonseed oil meals

proved to be superior to expeller-type eoybean oil meal.

Futhermore, this shipment of hydraulic cottonseed oil

meal was found to be superior to the solvent-extracted

cottonseed oil meal.

Average weights for Groups 3 and 6 when compared

to Groups 2 and 5, respectively. Indicate that hydraulic

cottonseed oil meal Is superior to solvent-extracted

cottonseed oil meal when fed alone or when supplemented

with the animal protein factor. Addition of four percent

com gluten meal to the negative control ration fed to

Group I produced only a small amount of supplementation,

as evidenced by the average weights recorded for Group 7.
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lABLE III

SUPPLEMEHTARY VAIjUE OF THE METHAIfOlu SOttJlO! PRACTIOK OF
PISH SOLUBLES OH VIOETABLE PROTEIH RATIOHS

Group Supplement To Basal felgbt 5 weeks

1 Hxpeller Soybean Oil Heal Basal
Grams

152

2 Solvent Cottonseed Oil Meal Basal 195

3 Hydraulic Cottonseed Oil Meal Basal 211

4 Bj^* S*0.M. Basal / Methanol Solubles^ 295

3 Bolvent G* S* 0* M* Basal / Methanol Solubles^ 865

d Bydraiilic 0.S«0»M* Basal / Methanol Solubles^SBS

7 Sxp* 3*0* M* Basal / Com Gluten Meal 177

8 Bxp* S*O.H* Basal / Com Gluten Feed^ 154

Fid iquiyalent to 4*0 porioat Pioh SoluLloa*

b
Added at 4*0 peroent leirel.

*Added at. 6*0 percent level*
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Eesulta In Qroup 8 represent a negligible amount of

growtb'promoting aetivlty due to the addition of eix

percent corn gluten feed*

In this experiment there was no appreciable

difference in degree of livabillty between the eight

groups to five weeks of life# At the beginning of the

testy 100 chicks were randomised into eight groups}

approximately ninety percent livabillty was obtained

in all groups*

A duplicate of this experiment was later run

in which solvent soybean oil was used in the place of

expeller-type. Similiar results were obtained, except

solvent soybean oil meal produced growth superior to

either solvent or hydraulic cottonseed oil meal»

Experiment II

Thle eaqperiment was planned for the purpose of

assaying biologically the relative potencies of methanol

solubles, fuller's earth eluate, and two eamples of a

liver extract concentrate. 8roup I was again used as

the negative control and levels one, two, and three

percent fish meal In Groups 2,3, and 4, respectively,

provided ihe standard growth curve by which comparisons

were made* These results are shown in Table IT*
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TABUS XV

supplfmbhtarv vai.be of various ahihal proteih factor
COHCEKTRATES IM A RATIOM CONTAIHIHO SOVBEAH OIL MEAL

Oroup SuppXomant to Bacp* S*0»}l« B&taX fal^t 3 Waaks

1 Hone
Orazns
242

2 X.O percent fish meal 325

3 2.0 percent flah meal 378

4 3.0 percent flah meal 402

5 y>495 (1 ml. per Kgm.)* 380

6 ;r-500 ( 2.5 ml. per Kgm. 376

7 0.10 percent fuller's earth eluate 276

8 0.20 percent fuller's earth eluate 328

9 0.50 percent methanol solubles 326

* J-49& and J-500 were enppXied by Dr« T» ^ukes of
LederXe Laboretoriee Dlvlelon, Anerloan Oyanarald Company,

pearX River, Hew York. These eonoentratea were prepared

from liver extracts.
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Sasiples 1*495 and ̂ ^500 which wdX^ fad to

groups 8 and 6, respsctlTely, produced growth Inoreaota

approxiniateXy equal to that obtained In Group S which

received two percent fish meal. Average weights recorded

for Groups f and 8 receiving 0.10 and 0.20 percent fuller*»

earth eluate, respectively, indicate supplementary growth

effects equivalent to one percent fish meal at the higher

level and growth effects approximately eq\:tal to 0.50

percent fish meal at the lower level, ©le ration fed to

Group 9 containing 0.50 percent methanol solubles produced

average wei^t increases equivalent to one percent fish

meal and 0.20 percent fuller's earth eluate. On the basis

of these data the fuller's earth eluate is a much more

potent concentrate of the animal protein factor than is

the methanol-soluble fraction of fish solubles.

Lederle saB^lea d-495 and J-SOO are concentrates

prepared from liver extracts which are used in the

treatment of pernicious anemia* Since concentrates of

both the animal protein factor and the emti^pomioioua

anemia factor exhibit the common characteristic of growth-

stimulating activity in chick rations, it seems reasonable

to assume that the two factors are somewhat related.

Experiment 111.

Having determined that the fuller's earth eluate

retaiiMi the ip:»eater part of the activity found to be
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fABLE V

fitJPPI«iMEHTAKy VALUE OP PRAOTIOHS OP PULLER'S EARTH ELUATB
IH A RATIOH COHTAIHIHa SOITOBAH OIL MEAL

Orovqp Si^plenient io Basal Wtlght 5 Wssks

I Mono
Orams
236

2 Puller's earth eluate 292

9 Mon-dlffusahle 246

4 Dlfftasable 546

5 Morlte filtrate 281

0 Horlte adsorhate 269

7 Ba (OH)g filtrate 283

i Ba (OH)2 preelpltate 218

t Fhosphotiangstie Aoid fllijrate 270

3.0 Phosphotungstio Aold preolpltate 230
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prtatni In fiih eolublea, attempts war# mada to further

concentrate and purify the animal protein factor. The

results are shown in Table V.

Group I was again used as the negative controln

their ration containing soybean oil meal as the only

protein supplement. Cfroup 2 received fuller's earth

eiuate and was used as the positive control.

Some workers have reported difficulty in dialyzing

the growth promoting factor. The chicks in Group Z,

which received the fraction of eiuate that did not diffuse

through the cellophane membrane, attained growth only

subtly greater than the negative control. In Group 4

the chiolai were fed the fraction of eiuate that diffused

or passed through the cellophane membrane, and their

growth responee was much greater than that of the positivs

control. During the dialysis procedure a great amount

of pressure developed within the membrane. These data

would indicate that the growth factor is dlalysable, and

will diffuse through a cellophane membrane when subjected

to pressure from within a ti^tly closed volume.

Reports have been made by other Investigators that

the growth promoting factor la not adsorbable on norite.

for this experiment Horite-A, decolorizing carbon, waa

used. Chicks in Group 6 receiving the norite adaorbate

attained growth superior to the negative control group,

but inferior to the positive controls and slightly
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inferior to Group 6 receiving the norlte filtrate

fraction of fuller*® earth eluate# lowever, in the

duplicate of this experiment| a much greater growth

response was obtained with the group reoeivlng the

norlte adsorbate fraction of eluate. These data

clearly indicate the factor to be partly adsorbable

on Sorite-A at strongly acid pH levels# Since a

part of the activity la retained in the norlte

filtrate fraction of the eluate, previous reports

from thla laboratory stating that the factor exists

in two forma are hereby confirraed#

fhe chicks In Groups 7 and 8 were fed basal

ration supplemented with the barium hydroxide filtrate

and precipitate fractions of eluate, respectively#

Since the growth obtained with the filtrate fraction

was almost equal to that of the positive control

group, and the group receiving the precipitate

fraction attained growth comparable or less than

the negative control group, these data Indicate tlMLt

the factor is not precipitable as the barium salt*

During the preparation of the two fractions, much

of the color and impurities were removed in the

procedure# Thus the barium filtrate fraction of the

eluate retained most of the growth factor, and

fraotionation procedures eliminated many of the

ispuritiea#
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Anothor portion of the fuller earth eluate

was precipitated with a saturated phosphotungstio

acid aolution. Oroiip 10 which was fed the precipitate

fraction showed an average gain sli^tly leas than the

negative control group. Group 9# which received the

filtrate fraction after precipitation, showed

considerably more gain than the negative controls, but

somewhat less than the positive control group. This

indicates that the growth factor is not prsoIpltable

with saturated phosphotungstio add solution.



COHCLUSIOHS

From th« growth results obtained in the foregoing

experimental it seems reasonable to assume the following

oonoluslonsi

1# Fish solubles is a rioh souree of the animal

protein factor.

2. The growth-promoting factor or factors are

contained in the methanol filtrate fraction of fish

solubles I and are both water and alcohol soluble*

5* The animal protein factor is readily adsorbed

on fuller's earth at pH onci and readily eluted with hot

absolute methanol*

4* Fuller's earth eluate retains a very high

percentage of the growth-promoting activity in fish

solublesI and is In a more purified state*

5. These factors are stable at relatively high

add and alkaline pH levels.

6* Ihen subjected to considerable pressure in

a closed membrane, the growth factor is dlalysable

through a cellophane membrane.

7. At strongly add pH levels* the factor or

factors are adsorbable on Norite-A.

8. Addition of saturated solutions of barium

hydroxide and phosj^otungstlo add will not quantitatively

precipitate the factor fuller's earth eluate.
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$• flat# greater portion of the growth faotor ie

retained in the filtrate portions of the eluate after

preoipltation with saturated barium hydroxide and

phosphotungstle aold solutions*

10* ^e animal protein faotor may be somewhat

related to the anti-pemloloiM anemia factor found In

liver extracts.

11. Because of the relatively small amounts

needed to produce pronounced supplementation in terms

of growthy the animal protein faotor appears to be

vltamln->llke in natiire.
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