
SU.PPLEMlmn'A'l'lOM OF AU,,,..)'EGE'l'BUi! 

lmm'Elll CRICK MTIOUS 

i 



AlOl'ElN CHICK RA?IO 

., 

&tUlvater, OklaboDla 

1944 

Fcon s 

Oltla.booa Agrioultural and Mechanical Colle!!e 

In Partial Fulf'illment of the 

tor t. Degre ot 

MASTER o. sc ....... n,Pil 

1948 



111 

OKLAHOMA 
AGRICULTURAL & MECIIAJ lCAii COLLEGK 

LIBRARY 
MAY 101949 

ff£~ 
JJean ot the Ol'aduate School 

231221 



'the author· wishea to QpNSS her sincere appreciation 

t.o Dr. , bert w. MaoVicar under vboH. direct.ion this inftsti-

gation " ccmduct.ed. 

The author 1a elao indebted to Proteaaor Rollin H. Thayer 

tor his helpful s st.ions at¥! assistance, am tor proridi.ng 

t experimental :teriu. 

She also wishes to expreas thank8 to Dr. Da1s,- I . Purdy 

f er guidance duribg the ent-1.re course ot r gradmte vork. 



....... 
• * • .. . ...... 

ft~ am~ Act.4 ~ 
plem.entat.1on. of all Ve~· 
ta.bl.a &it.kms • * • ,. • ., •· 

Chemical. .Pra~t,iofl or 
Fish Sol~ •. •· ,. • .., ·• ,. 

........... 
. ... .. •· :ti< ..... 

l 

' 
10· 



IIfi'RODUCT!OlJ 

The:re.f'Ol"fl, ].t .1:la.s been shm,m necessary to supplement a.11 cereal t'v.tions 

if' adequata grotrt.h &"'ld dewlO"~ent is t;~ be insured. 

l 

Variou.<J protein concentrates aro used to m:t,pplemont th><; cereal grains. 

Tho anitlJ.al protein supplements eor1WOnl.y used are by-products of the fish-

Sinoo the basic protein. requiramertl; iro an adeqmte i..11take of the 

variou.e essential a:m.ino aoido plM l!ln am.otmi. oi' nit:roge:n. to 1na!ntain nltro-

oonoideroo an acoop·table aource or protein. The a.mou..'l'lt amt kind of plruit 

and animal protein supplem.Gnta used are dependent upon ·the principle in-

grediento of the ration and th® age of tha chicks as tirell &a su~h economic 

factors as eost and aV11J,ilability. 

A good poultry ration is considered one which or its total protein, 

about one fourth is from aniu1al sources. Early in 1942, wartime shortages 

of animal protein became eritieal. Since there was an abundance of soy-

beans, soybean oil meal c.am.e into widespread use as a high protein supple­

ment for chick starting and gro-w'ing rations. These inadequate supplies 

of animal protein for use as feedstuffs have only been partially 
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responsible for the trend toward using larger quantities of vegetable protein 

in poultry rations. · The availability of such materials as synthetic ribo­

f'laVin and fermentation by-products has made the need for milk by•prodltets 

aE.d other animal proteins, as carriers of' the known vitamins, less demanding. 

It is- advocated by many workers that it is now possible to prepare adequate 

poultry rations using only vegetable protein supplements and mineral and 

vitamin supplements in place or animal protein supplements. Because 

vegetable protein supplements ai-e generally cheaper tba.n animal proteins, 

use of all vegetable rations has an effe.et on economical production~ 

However, many investigators have shown that rations tor chickens 

containing only materials of vegetable origin are interior for growth, 

egg laying, and hatehability ot the eggs produced than those containing 

supplements of animal proteins. It has not been possible to fully explain 

these inadequacies en the basis of the amino acid composition. The pro­

tein of soybean oil meal, for example, is of high biologic value. Mixed 

poultry rations containing anly materials 0£ vegetable origin can be made 

which closely- approximate the essential amino acid requirom.ent of the 

ehick. Supplementation or suoh rations 1r1ith concentrates of' various 

natural materials at levels providing only a very small a.mount of additional 

proteh has been shown t.o result in greatly enhanced rates 0£ growth in 

;young chicks and in improved hatchabilit.y of eggs produced by mature 

fowls. 
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~ .f:Uld T1tua1 tonnd that )5$ soybean oil "l'IOOJ. vaa required in a 

diat Qdequate];r supplemented with minerals am vitamin& to support rapid 

growth in chicks. Sardlne meal at a level ot 2% bl.proved this soybean oil 

meal. diet to \he extent that it was euperior to a high quality positive 

control di&t eonta!.m.Jlg meat scrap am dried ski.11 mil.le.. Bert7 e 11.2 

found t..J.at rat-tons containing ~ s~ oil meal resulted m .~ 4eereaeed 

:rate ot growth when canpared with. ratiom eont.a.ird.ng 20% soybean oU meal, 

.1# corn gluten mal, and 3% meat and bone scrap. Brant and carver' to.und 

tmt \then s~ oil meal was incluiia'l in the ration as the sole source 

ot prrotein, the growth ot \he ehieks was slower,, and the efficiency ot ration 

utilization less tlJan when £ish rfleal or meat scrap was added to the ration. 

:tt was el.Bo report.ea: by Wilgus and Zander4 that &OJ'bea,n . oil meal usecl 

as sole source o£ protein suppl~nt did not produce satisfaetOl'J' growth. 

Vith as little as 1.21i ot meat and. bone scrap added. to the ration,. holte'Ver• 

~owth \f&S. tmpro,ved. Add1t1on of 2 .. ~1 ot meat and bone serap produced 

optimum rates ot gain. 

l Haaom., .John c .• , and Harr,r w. Titus, fffhe use ot Soybean Oil Meal 
bl the Diet, Gt Growing Chicks... rwJrta: §91eua, 23 (3anua17, 1944), 
49-57. 

2: ~ .. ;E_. .P., C. W .. C'affiek1 R09 E. Ro.berts. ard S., ~ Ha~~, 
'"Supplementary Ettect or Com Gluten Meal w.ith Soybem'l OU Mealn. Pptal.t;a 
~IWB, 25 (Septe::Hber; 1946). 498-500.. . 

3 Brant., 1.. Y., and J. s. Carver, 1tfr001 One Day of Age Throttgh the 
First Laying Year on Rations Containing Soybean OU M.eal as a Protein 
S\;tpples.nt•., Effltrz §;igce, 26 (No:verube:~~ 1947), 59&-603. 

4 W'ilgwJ1 IL. s. Ir., and D •. v. Zamer, ttThe Quantity of Animal Protein 
required to supplere.ent Soybean Oil Meal. £:or Growth. n fgultrz §9~!1\t!b 24 
(J'anual".Y', 1945), 41 ... 4;. 



ple111$ntar1 protein produced heavier chicks at e.ight weeks than rations 

supplemented with peamtt or wheat germ meal, which in turn ws better than 

eottonseed. met:i.l or corn gluten meal. Inclusion 0£ 3y; fisll meal in ea.eh 

ration resulted in improvement in every ease. These workers eon.eluded tbat 

the effect ;of the am.ma! protein was addit,iv:e rather tha.i"l s1tp"plementaey and 

that the growth response we not due ohief'ly to amino acids. 

Many workers have found that supplementation of all "/egetable :rations 

with known factors of the B-complex will improve but not completely correct 

the deficiencies of the diet. In contrast ·to most workers .. Mishler et al. 6 
,F ..._. . ...-..: 

l'apOl"ted. that a corn and so1bean oil meal ration appeared to a-upply adequate 

biotin, inositol, para-amino benzo1c acid, and vi~"lr.ains E and K. Good growth 

supplemented with :r-ibotl.a.vin, pt\~.tothenic aoid, :nieotinic aeid, pyridoxine, 

vitamins A and D, and minerals. ::TOI!l these sttldies, the workers eonchided 

S Heuser, G. F .. , L. a. !lo:rris,. and J. McGinnis, '"Vegetable Protein 
Concentrates Fed Alone and in Combination t:U.th Soybean Oil ?4eal and Fish 
lieal as tJ:ie Chief Supplementary Protein in Chick s·tarting Ra.tions .. r. 
Poul.ta; Sqien~, 25 (M,-roh, 1946), lJ0.-136. 

6 Mishler, :0.. lt., c.. W. Carrick, Roy E. Roberts, and S. :t>t.. Hauge, 
"Synthetic and. Jat'l'.U'al Vitamin Supplements for Corn and Soybean Oil Meal 
Chick Rations.n foult;x .Science, 25 (September, 1946) 479-485. 

7 Patton., A. R., J. P. Marvel, H. G. Petering, end J.. Wadd~U, lf!he 
Nutritional Si.znificance of Animal Protein Supplements in tb.e Diet ot the 
Chiak. n Jour. Nutrition, .31 (April, 1946) 485-495. 



s 
Ol.ruldb.dn .~ !l-S roportoo that, t-he addition of' .m,$thic~ to a ao,boml 

oil roti,.")n iuipi"~ it-$ and in one im~ t.~ addition o.t· BO'f,hii':>Rine r.~ 

S Oland1n1n, n, ii,. t u. ;;r. C! .. tl"iTal"'l.011 J-. G. llfl,..lpm, &'E E.a ... Ea.rt, "SUP'" 
plemen~ Valu.G Qf Iiethionine, t~tL"l& and Onol:L"'le in a Praet.ieal Soybean 
Oil 1~1 s~ Rm:~ion.n ~~. ~~ 25 (Septeaber~ 1946), 509-516. 

9 l\11,..,,,.....,.,, 'f'-n_"'""""' I\ ,r, •,t ~,:,-.st-1., n.__., Ti'1 ,:..-1.....-,,. -..'3 ~ 'NI '.inna,,:r, 
,~!i.t,,c """....,, !It.,.........,. ·.a-., ~ t:.• v.:..,..,41.'-.r,.• .!:\i-..r ..,,. -~"""I .,.~,n ~ .. l'i• .i.~.i;....,.-• 

ui:ne Suppl.einer.itsi.ey Val'l.1.9 of Cboli:n~ and !~thionine in a Oom &1d ~1 

Oil!~ Cldok N.atioo- 0 ,lqgl,tJ:t §s.i~ll<t~, 23 (J~, 1945) 2S4-m-. 

10 ?>~1., J'a..'\S$ A., c. ir. Cnniek, noy &. Roberts. a.rd s. !;i. fb:uge:,. 
"'A ~"l!'ison t~f S-~"m. Oils ~':'Id Soy!)oct11 Oil M~als in abiek !''i21tion':l Contain,. 
bl~ DistUl.enJ' Dried Solubles'*"' ~ §.eie,tlffi• 24 (Janunry, l94S), 46-52. 

U Bifflit u. u .• , am J. P. 14attinrtly,. 0 .Addition ot UJ.•.Mothio.nine to 
Startlt~2 and Drowin!J liwl1ee. w ~~ tc•eme. 24 (Jamnr;r, 1945) j 29-33. 
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molasses butyl fermentation solubles, vitamins A and D, and mineral supple­

nt.s. The growth stimulus or this ration slightly exceeded that obtained 

by a diet, suppleJDented with 4% tum meal. 

low.k, Hague, and Carr1o:tc12 concluded from a series ot f'eeding exper­

iments that distiller dried solublea and condensed fish solubles contain an 

unidentitled growth factor or tact.ors whioh is' necessary for chick g:rovth. 

Crawn n !J,.. 1.3 report that a diet ot yellow corn, wheat by-products, 

J1Ut acrap, soybean oil 11eal, minerals, ribotlav1n, and ti.ah oils was an 

una"'tis£~toq ciiet. tor growing chiclal. Addition or si alf'al.f'a leaf meal 

tailed to signitieantly imprOff growth. There was only a slight impro'le-

t when 5% dried aldm a1l.k vas added. Addition ot· condensed f'ish preaa 

water or ground tisb riaoera proved to be highly' ettect.ive 1n supplementing 

the basal rations. A combination of dried skim milk and coo.denaed .fish 

press water reaulted in the greatest growth stimulus. 

Sewral workers haft reported the efteetiwnese ot cow manure added 

to an all Tegetable ration tar ohiclts. Bammolldl4 in 1942 reported that cow 

manure had a marked beneficial etteet on chick growth. Whitson et ai.15 

12 lfowJt, A. F., s. M. Hauge, and c. w. Carrick, "An U'n1dentif'ied 
Qrowt.h P'a.ctor in Distillers• Dried Solublea Essential tor the Chick. • 
Poglttz: §gigge, 26 (Boftmber, 1947), 6n4-o09. 

13 Cravens, W. w., W. B. McG1bban, and J . G. Halpin. "The Value of 
Certain Supplements in Practical Chick Rationa Cc»1t.a.ining equate R1bo­
tla.Tin. " J!gultn: Sc11mce, 24 (J~, 194S), 305-.309. 

14 Hammcmd, J . o., "Cow Manure as a Source of Certain Vitem1na tor 
Qroll1ng Chicka.n Poul.ta; Science+ 21 (November, 1942), 554-559. 

15 Whitson~ D. , J . C. Hatramond, B. W. Titus, and H. R. Bird, "The 
Dee 0£ SoJbean Meal in t.he Diet ot Growing Chicks. " II "'fhe Effect of 
Ditterent Grains. • fw!tq §c1enu, 24 (September, 1945), 408-416. 
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round that cow manure exerted a growth st lus when added to a ration or 

corn and a<>7bee.n oil meal \lith vita.mill and ral supple ts. Feeding 

ex.per nts co:oducted by th e invest tors indicate t t. the wth pro­

JllOting tactor is not one of the known rltamine. Rubin and Birdl6 have 

reported that. the chick growth f'act,or in cow manure is not identical with 

the previously' desori.bed te.ctora. Theae workers have prepared an et ol 

soluble extract, tram eow m-e that. is etteotive in pro ting chick grawt.h! 7 

Rubin, Bird, and llot.b.childl.S report that teces ot hens added to a com 

and eoybean oil meal diet promoted growth 1n chicles. This y du t.o 

intestinal synth sis ot an un1dentU1ed ta.ctor. 

R1tCBntly, feeding uparill&nts ha• been carried on using f'ish olubl.es 

as a s ce ot the ow-th pr oting tactor. araul9 found that 5% f'ish 

,solublas add to a diet composed ot soybean oil meal, altalta, miner 

ar.d vita..,dn supple:ments greatly stinm:lated the grcntth ot chicks-. The 

~feet ot the fish solubl a did not appear to be d to the protein eontct. 

Las en and Bacon20 f'owd that as high as l2 or 13% fish :soluble could be 

ad ed to t.be ration with good results. 

16 Rubin, Max, and H. R. Bird, 11A Chick Gt-ovth Factor in Cow Manure. 
I . Its JJon-ident1ty With Chick Orowth Factors PreYiousq Deacribed." 
.t2E• Bi?lgg'9!! · , 163 (1946), 387- 392:. 

17 Rub!n., *x, and H. R. Bird, "Oh.1ck <rovth J'actor in Cov Manure. 
n . The Preparation ot Concentrates and the Properties ot t.he Factor. " 
£2£• B1olgg19Jll ~ . , 16) (194,6), .39~. 

. 18 Rubin, Max, ll. R. Bird and Irving Rot.hehild, 9 A Grc:Nth Prollotlng 
raotm- tor Chiou in the Feces ot Hena. " Poul.ta Scl!!nqe, 25 (September, 
1946), 526-528 .. 

19 arau. c. R. , ish Solubles tor Feeding Poultry,.11 tlour !!!! l!!4, 
47 ( ovember, 1946), 46. 

20 Laaaen, Swn, and E. Kyle Bacon, "fhe Use ot Condensed ish Solu­
bles in Poult.17 trit.ion. 11 Poul.tr,: Science, 25 (1946) 486-491. 



for Q~ and s&~an oil m~al rations and. f:ound th&t- a. level or 36i ~oybean 

o!.l iJl~'U, 5S11 eornt l. :if; :?ish soluJ: 1~;; 1-.r:Lth added minia:rab an,:f, v-itarlins 

anel methionine without. f1eh solubles: the results gave .a hlzhly sign1fieam:t 

dif.teren.ca in f'avor ot fish solubles and riboflavin. 

Niellols 1: Robblee* Oravsn.11, &l'lfl Elvehjez:a22 repQl't tha~t an ethanol. 1n.w 

soluble traction ot E:tsh solubles added to a ~1 ratie at a level equiv­

al(int to .3% fish $Gl:ables resulted 1n a distinet gr-Ql,tth rooponse~ 'l'hese 

workers also found that the addition c,£ .05 cc.,. oi" :retioulogen, an a.--iti­

pernieious anemia factor, ·resnl:ted ina. groitt;h response equal to that ot 

a 1N1.t.lon containing fish: solubles .. 

z,t·::>rlt1.1 stiiwlus not on1;y :;,1ith dietG ea.,i:poaed of plant. protoi..-, but tdth 

pur.itied d1e'hs &J wall. '£his growth re.spQn.Se is used as a me:th.cx.\ of bio­

~q in th& fractionntion or the uuidentified .taetor or fa::tors in fish. 

30:Lubles. they furt..11.e:r report that tho aativa faetor in fish so1ubles is 

.inl:i.oluble in 95, ethanol, acetone, or ether; soluble in wt-er end -7ot, methanol.­

t.hi3" higher the concentration of al.cohw.1 the less aol.twle the factor is. 

21 !lishler,. De i., O. Vi. Oarriek, and S. M,. F.a~, 8 aondenaeu Fish 
Solubles as- a SnppJ.ement, tor corn and Soybean OU Meal Chick Rations.". 
F,pQl.tr-1 Gg:tanee. 26 (Septfii:,1bar. 1947) ;;-0 ... 551 (abstrtu:t)., 

22 N!ehol, c. a .. , ti. R. Rob1:dae, tr .. w. Cre:i~, c. A. 'f'J.whJ-em.. and 
'l!ctivity of h:t.1-pen~1o10l.lll Anemia Preparations itl Ohieks. lsst• .. aa,o1 .. 
~&, 170 (So,pter.:nber 1 19!{,7) 419-1;!0. 

23 Ilobble~, t. R.t C. _t,,,., Nichols, -u. W._ arc~ven£.J, O. A-. rJ.vehj,e:m, ruxt. 
J. G. Halpin. "Studies on an tJnidentU'ied Growth Factor in Fiall Solubles. tt 
P27J:ttff §o;enc.9 26;;, (September, l947)i; S53 (;),hst~tlt,). 



McG:l.u.nis, Stevens, and Groves24 state that the unidentified faetor -.:la 

liver is destroye-J bf oxidatJ.on, that. it is soluble in water. and insoluble 

traction 1a d~able throttgh a cellophane raembrane .• _ They f'ound the-it 

r.aethianin0 add.Gd to a chick basal ration didn•t replace the factor, but. 

pw additional. growth response. 

Me01nn1& alld Caner2S showed th.at th& ehiclw requirtY.ni:mt. tor the un­

identified .factor did not a.r>r.iear t~ he dependent upon the pre$ence ot -com 

or soybean oil me:al 1.,-, the ahiek <li~t. 1hel6 also state tlw:t. tl1e need £or 

the ta0'tor 1s in..~nced marked.q by the type of diet ted the breeders. 

24 McGinnis, ~~ loan M. Stewma, and K&rmit -GN>ves, ns-tudies on 
an Unidentitie,i Factor Required; tor Cf.ttlck Growth and Li'Vability. 11 foultt,t 
§ll!n,. 26 (September~ 1947), ;;o (abstraet).. _ 

25 MeQ!nnis~ Ja.maa., and J,.. s. Garver, itl)o Cereal OM1:ns and Soybean 
Oil Meal Intluenee tlie Chick•s lleed for an Unidentified Fae-tor or Factors 
Present 1n Fisli Meal arid a Live-r Fraction. f<m+ta Si~, 26 (S$ptember., 
1947), 4$9-493. -

-26- !ile~ts-.•. J~$, and J. ::;., Carver• ll1£iie, Sto:rago of an uniden1af'1ed 
Grovth Fti!4U>r or Factors 1n tJw Egg and Ito Relation to Chick Orowth a!l4 
Mo-rtalit-7. f9Ul,t.n; Sc!!AA!, 26 (Septe."'aber, 1947), 457-462. 
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In all these studies, 12 Gr more da -old chicks vere used per lot. 

'.fhfry vars ving-band and diatributad at rand .. Ma.le chieks were 

in all trial& exeept trial l, in which half re male and 1t we £anal.es. 

In trial l, Rew Bampsh1 chicks wn e lo,ed, in trials 2 and 5, Silvezt 

Oklabars, and in trials 3 and 4, Donrlnant. Whites. Trials l am 2 were 

carried four weeks and trials 4 and 5 were carried eix weeks each. 

The chicks were housed in a thenaoetaticall.7 controlled electricaJ.l¥ 

heated battery bl"ooder, intained at mpernture suitable for the ge 

ot the chicka. Food am vat.er were provided !9. lib. The chicles WN 

veighed a · veekl;r intervals. Instead of reporting the gain ot each chic1t,, 

average gain in veigh.t tar the entire lot is recorded • 

EXPmDlEN'l It Vitamin and .Amino Acid Supplementation at A1l-Vefttabl 
B!t1fml 

trial !. It vas telt desirable t the initiation ot this study to 

attempt to duplicate under our conditions t.he observations ot other workers . 

To this end comparison ot an all-vegetable protein ration, c osed ot 

grains tr various aourees and supp 

compared with a ration con 1.n1ng 

nte.d wit minerals and riboflavin, 

uate am.o,mts of the principle 

1t-e<m:>.lex vitamins. This ration plus the B-complex vitand.ns was alee 

supplemented with fish solubles. 

In addition to the lots ted the niiDd vegetable protein rat.ion, 

groups supplemented in the same way were placed on a simpl ration consisting 

ot com nd soybean oil al. All rations provided between 21.0% and 21.5% 

protein. 
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nrls ~e:riment was also dea:t.p.ed to study the etteot ot addition of 

-w.rtous l:uaterials on the growth rates of ehie!tis ted a.n all-vegetable protein 

ration and supplmaented vita minerals, riboflavtn, a.".ld othez,, prinei~~ 

m.e!iiben ot the· komplex. 

lrolle acid, e&.:seL"l3 alf'alfa leaf c~.u, greeu feed, and .fish solubles 

were tested £or tho &fi'eO'.t ea.eh ~.ad cm the: ~a-r.Jti1 rate of ehieks.;. C~ 

The effect of th$. additi.on nf dl-methionine and whey f~ntnti.on 

solubles $ft the gr0trt,h ot ehieks wa.s also tested. These mterials were 

kW i• The ~\r.e ra."tion'1 ru1d supple-.nta:tions which were deseribed 

1n tr!r.l l were used in this trial. The results were essentially the 

Bamf!., Uates o£ gain were aonw:1,rhat reduooti but tho rela.tivo position 

of· the lots o:n the vat"iou..'lJly aupplenm.nted rations trore the Ga."Ue',; Avera.gs 

kW l• Since the addition of ~he prin~iple members of th~ 13..;30t4p1ex 

gave enhanced rates of ,rr"ovt.h, it ws thoUi!tht desirable to attempt to find 
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~ant 

Qrooound :,&llai,1 co:rn 
Soybeen oil ~sl 
Orou.."ltl vb.eat 
Corn gluti!:m i111a~ 
Pulverized barle1 
Alfalfa laaf ~rtl . 
Steamed bonameal 
Caloi\l!n earban.e.t-s 
S:llt 
Fish solubles 
CG$e1n 

-· 
.. 

1 I 
:u. I" ' ' 

29 
23 
l.5 
10 
lO 
10 
~ 
~ 

l 
1 

'fADti t~ 

0014P0011'I~J Olr l!A'rlONS USED Dl muw l A® a • 

Lot;!~ 

2 I 1 

' .20 21 

29· 28 32 36 ;6 ~I 351 23 20 ~i 25 2$ 13 ,23 
15 15 1, 15 15 15 lS 
10 10 10 10 10 10 10 
10 10 10 10 10 10 10 
lO lO s 
2 2 

~ I q i I ! I 2 I l 1 l . 
l l l ' 

' 3 
5 

o I 11 I 12 

22 21 I 2A I 2; 

36 I af ··. ,7 I 
l? : l ;I 

15 
10 
10 

q 2 I ~ I 2 
l 1 

l : l l ' l 

*if.ibGflnvin !U.X 
**B-aomplex vita~" ' @11·1 "~1 ' ~1 '~ ... , ' ~-m.1 ' am.I ' ~·t 3 lf~t ' 1~-1 ' ~ I ' ~"II I ' t?,, -+. ' + -+ + ', + : + -t + ' - ' -+ + 

Vitard!l A .emd D .food:l.ll5 oil tii..dd~ ~ ill lots at o. .level of 0.2;~. 

•rU.boflavin ~' l gr:1!• riboflnvb ~r ourHlO of mix. 
**V1t~3 o.dd.$d f9:l 100 3ii'i• of rattcmi 'lhiarnins 0.20 ~. • ~·mtoth.enie acid 1.10 flU•, P1!"id~L~ 0.35 ::R~. s 

nioot:tn~c acid 1.go ,iz0 mioline 1:;4,00 1.;1g. 

1 Folio llcid ooa.e.1 r,,er 100 ®'a. ot r.1t:Loiat o •. 10 ))2.g. 

2 Oa..t SP!'~ and ~ss ~dQd &• la.• t 



TABIB II. 

C<l4POSITIOI OF PRACTICAL POULTRY RATIQV 

USED I Ult 13 

Groand J1Jllo\l com 

Wheat. shorts 

Altal.ta. Leaf' meal 

Soybean oil meal 

Cot.t()lli,.e-1 oU .meal 

Dried but.tmailk 

Meat and bone scrap 

Vitamin A and D t'eed1ng oil 

Salt 

T·otil, 

61.00 

s.oo 
3.00 

s.oo 
s.oo 

15.00 

5 .• 00 

0.2s 

o.7S 

100.00 

13 



IE III. 

A GE WEEltLY Gllll IR WEmB.T OP 

CHICKS DJ TRIAL l 

Lot --
,. r 

J..v. Gain 1n :Jeight (~rms. ) per Week 

. l • 2 3 4 Total 

1 17 30 50 66 16, 
2 17 39 50 96 202 

' 16 .38 82 104 240 

4 17 42 '° lZ1 276 

s 24 35 51 83 193 

6 20 -44 75 84 223 

'7 17 52 5? .117 243 

s 22 48 9'1 1.23 290 

9 3:3 32 68 94 22!1 

10 9 23 22 26 so 
11 22 39 45 S9 195 

~ 28 50 97 126 301 

13 12 30 86 76 204 



Lot I 

43 
44 
4; 
,3 

S4 
57 
58 

5S I 

• 1.54 
u 3.0 

*** 3.0 

TABLE IV. 

KLI GAIi IN WEIGffl' OF CSIOKS ON VARIOUS $1Jpprm11r.til'I'.' 

Rat1ons and Supplementation I -- - in in We~ht (gms,) Per Week 
I 

1 I 2 I 3 4 s 6 

Baeal 17 29 47 S'7 90 S6 
Basal + Vitamins - Folio Acid 2? 36 ,,, 74 109 96 
Be.sal -t Vitamins 26 29 ~ 7g 75 79 
Baeal 23 26 55 S3 55 8) 
Baaal + VitB.IJliaS 38 6l 84 93 96 101 
Basal + Vitudns -+- Methionine* ,1 71 85 96 so 114 
Basal + Vita.tllins + Whe7 Fermentation 

Sol.ublee** I 34 I 65 I 95 1 u9 I m f 133 
Baaa1 .,. ·Vit.andna + F1ab Solubles••• 39 75 127 llS 152 . 158 

di-methionine per 100 gm. teed. 
. whftT fermentation soluble• per 100 gm,. feed turn'.ished 1% additional protein., 
• !!.eh solubles per 100 gm. teed. furnished 1$ additional protein. 

·Total 

296 
419 
3 
29S 
473 
483 

I 5 
659 

~ 
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T LE • 

l 3 4 Total 

14 15 26 44 60 14S 

1; 17 40 sa S4 199 

16 18 26 65 91 20() 

l? 16 29 64 82 191 

18 19 28 48 73 l6S 

19 19 34 59 18 190 

20 41 ($) .3 202 

21 38 61 llJ 230 

22 17 36 57 5 1cn 
23 14 32 33 49 128 

u l8 JI) 25 61 174 

2S 21 37 80 9'1 235 

26 20 30 45 85 lSO 



rattan that la shown 1n Table VL Thi& ration 

ted with t. folJ,owing B-oet1m>lex vit.aminss / ( • per 100 

17 

then supple, n­

·ot teed) ribo-

tlavin 0. 2, nicotinic Cid l . SO, pantothenJ .. e acid 1.101 pyridad.ne O. J5 .. 

toll.c acid 0 .. 10, ehol1.ne 154.001 th1am1ne 0.20. 1:nositol 22. 00_. para-em:tnc, · 

benzoio acid l.10 •. lot Oh the basal. ration and · on 

t basal ra-t1on plus all t D-c lex vitamins nt:t.oned abo , s1z other 

l.ote we\"9 tested. T d.iets t~ t e lots consisted of the aual. rat,1on 

plua B-complu vitamins m:1tms (l) r!batlavJn (2) ehollne (3) t"ollc aoid 

.(4) pantothenic acid (S) P171doxin (6) n!eotbdc acid. The rates of growth 

-ff! the chic in each lot. V8J'G d tenin aad tho data are presented in 

11gure l . The a nge lght of' the ehie is indicated by the slope of' 

The growt rate. of chicles on an all-vegetable rati<m supplemented v1th 

B-caaplex rita:adn& w c~ 'With the grovt.h rate ot chicks on a nOl'mBJ. 

starting ration aontain:1ng ans.mal protein ae ·a supple t 1n trial 4. The 

oaition ot i'Jle n l starting 1e sltown 1n Table: mI. Lot 43 

was 1'ed the basal rat.ion shown in Tabl.& ll supple nted with minerti.ls an4 

rtwlav:m. lot. 45 was ted the bual ration 8Upplemented vlt.h t . J3...aompl.ex 

A turt.her S't~ on the ettect. of folio acid on the growth rate r4 

chicks was canied ou1i in tt>1al 4. Lot 44 was f'ed a basal .. ration (Table n) 

aupplemented with all the B-complex ?itatldns escept f'ol!4 acid. Lot 45 -.s 

tee! the 

Lot 43 wu ted 'the baaal ration aupple?nent.ed only' with r1bof'lavin. Results 

ot these atmiea re shown 1n Table IV. 



TABLE VI. 

Caea31'fIOB OF THE BASAL BATIOJI 

USED IN TRIAL ) 

Qrvund ,ell.ow corn 

Soybean oil meal. . 

Calciull carbonate 

Steamed bal1emaa1 

Sa.lt 

57.0 

1 .. 0 

2.0 

1,g 

TatAL 100.0 
Vitaaln A & D feed1ng oil added at the lewl 
of O:. ~ .• 
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Figure 1. Growth rate• or chicks on basal 
ration no. 2, minus varioua vitamins. 

0 

Time in weeks. 

11 B-coaplex vitamins 
inua Nicotinic Acid 

Pyridoxine 

!nus Pantothenic Ac11 

inus Folio Acid 

Minus Ribotlavin 

Minus all B-complex 
vitamins 

..J 



TABLE Vll. 

A VER.AGE WEEKLY GAIN IR WEIGHT OF OBIOKS IN 'l'RliL 

LGt. No.f . Sop~ntation tJ 

Z1
11 t :.:=- ' 11 t 3:,t ~ L: t=:: I T: 

28 t B-oamplox Vitamins I 4:3 I 52 I S9 I 11 I 221 

29 ·1 kcnplex - Nicotinio acid · 42 64 102 89 I 29? 

30 ~complex - f1ridox1ne J 43 I 54 I 90 J 70 I 257 

.31 · . B-ooosplu - Pa.ntothenio acid I 37 I ,47 I 70 I l!!/7 I 241 

.32 . ' .. B-cooipl. ex - Folio acid I 42 I 63· 1 85 I 341 22. 

33 ( B-oom.plex - Choline J Al I S5 I 92 I ll 199 

34 I B-ooasplex - Riboflavin I 36 36 4; 51 169 

3S B-compl.ex + Fish aolublee II, I 69 I US I 100 I 3.30 

~ 



!ABLE VIII. 

KOR Qt ST · ING • FED TO !l1t 4? 

Wheat bran 

hl riaed barle7 

J.ltalta les.t ll»3al 

l)r1ed bu ~ntUk 

Soybean 

t 

Salt 

24 

20 

lO 

10 

10 

5 

10 

10 

l 

!arAL 100 

Vitam:ln A am D t:~~ oil added at t 1 lot • • 

21 



t tub solubles used in t 

ti.ah pres ter, wi is 

particl s etc. b'otn ha hly pre. 

1n turn need t.o a 50% aoUd o aerie ot vaeu 

22 

~t;i • protebl content ot tho fish clublas us · is app!" od.-

_llltU,lf/NJ' )~. 

Cbem1cal tre..ct1onat.l<JD of aeti'f& t.er1al p LSent in fish eolublea 

vu - , using rious concentratioms of al cl. al.cob.cl frao-

Uons were edd a corn am soybean oil 1 t ian anppleme~U!ICI 

with Jlinerals and B-c vi • ition at th& ti and 

amounts or B-c 

bact1 m is sh 

lex vitamins used in all t t: te&t!ng of a.ct:f. 1ty ot 

Tr.ial Ir s1sted. ot t. separation of wo different. canoentrat.ions 

ot al :1. and fish solubles. One 1:rture contained ~ alcohol am 5°' 

t1ab sol.ublas. T other o:atained male ol. and a,% fls oolubl.es. 

• of tis solubl.&a and 1000 cc. ot 95% alcohol were mb:ed 

SO$ ~ohol concent.rati This vit,h a 

sthTiilg rQd a c tr • T nt liqu14, \lb vu clear 

dar bl , poured arr the reaidue· extraoted t.wio r.tOt& with ale 

hol., 500 oo.. . :l.ng • At the last ext.1'tlct!on the aupernatant 

liquid :t. row. the rel3idue discarded. The llquida we.re 

eo.Usoted and red 1n VQlume umer dlndnished preasun to approzilnateq 

;oo co-. This auhatanoe ws ey dfl.l"k brown am viscous. haolute al.coho! 

as pau.red into tb!a, and as t.he m1xture was at.irred,, glllll9' mus 



OCHPOSIXI or· T BASAL TI 

us Dt ftIALS 4 s. 

Ground 19llov com 

Soybean oil 

Cal.ct 

Steamed bone 

Sellt 

TOXAL 

S7.0 

)9.0 

1.0 

100.0 

Vitaad:n and I> toeding oil added at. he le l ot 0. 2SJ. 
Riboflavin m1z added per 100 lbs,. ot teed: 3 
Mg. ot lex vitardns er 100 • ot :e . llol.U.li&l.l.lJ::IV 

0 . 20, pan.tot n1c acid 1.10, pyridoxine 0 • .35, nieotinic 
id 1. # ollne 154.00, tolic acid 0. 10, inositol 

22. 00., pua""'8!11ino ben.aoic acid 1.10. 



it was extracted with 

, 
preeip1ta g.rown. into po er.. Thi terial 

scopic, and bs lute a.lco. ol to p it. dry. 

alcohol p ipit.ate (Frac.tton I) 

! portions ot olute ale .ol that 'N used to extract the precip-

1tate descr 

This, 

f'iltra. 

(Fracti II} 

n1A.1vn, were eollected arxt 30 

t:trred, heated, ·and f'ilte 

1n ldth 20 . of ori 

ot orite A vaa added. 

a suction puq>. 

• Thia nor.t :filtrate 

ad :t.ion in lot 37. 

tote norite 

(500 c aleohol and 50 cc. rm4 ) 

heated, and tilt&red on a auction 

, add. • This mb:ture stirred, 

1d was treated 

added to the baaal rati h 1ot. 38. 

nori 

tot rat 

1000 gms,. or f!sh solubles am 3000 .cc. of 95·1 alcohol were nw""1 

oentrat.1 

the residue 

ce.nt.rit" • The 

n amid to t m . 
·This alcob. l uaoluble reaid (FracU. V) 



1000 gms . 11sh Soluble• and 1000 cc. 95J alcohol 

Supernatant liquids reduced to 500 cc. and 

I 

Eatracts combined and mixed llith 50 Nort.te A Alcohol Pree1p1tate (traction I) 

Bor1te tiltra~ (.t.notion II) 

Norite eluate (.traction III) Bor-1~ abaorbatet 
(traot1on XV} 

Figure 2. A Swmmey ot A Chemical Praeticma.t1on or Fiah 
Solublea. 

N 
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T tant Uquida t re col.lee , aal 

:red in vol under d . ished sure to ap · tel7 SOO ce • . This 

'rls then t. ted with absolute alcohol pre'ri.ot:ta~ d 

cr!bed. This alcohol precipitate (Fraction VI) added to the basal 

tll in lot 46. 

The portions o£ a olut o ol used to precipitate traction VI were 

·eolleoted. add (Fraction VII) to the bas.al · t1on l ~ 42. e-tion 

m contained t or the fish s-olnbli that •sol.uble in concen,-

tration ot 75% alcohol o sol le 1n bsolu leohol. 

equi 

X,W a• 2000 •. ot fish olubles and 4000 ce-. or 95!' alcohol, 

pproximatel.y a 6fJI, alcob.ol concsntrati , re and stirred 

abanioolly tor a.n hour, then ae tr1.tuged. Tbe supe tant liquid vhicb. 

a e1 , dark brcMl, p ott am th sid a.ga nth 

alcohol t a lewl o. 661,., again. 

This proceati repeated tvo tim s. T supernatant liq_u1d t 

las1. extrao i ele r, color-. ch wa.a a light, 

brow coL in a pan dry. I~ 1n 

mill• aul to be ri in lot 48. Thia t're.et.1an (Fra.et VIII) was 

pa.rt! t fish sol ble that s in3oluble in a · aleohol eonoen-

tnt:tcm._ 

The supernatant liquids re colleeted and ced in vol: 

d 1n1e pre to appro 



TABLE X. 

AVfflAGi WEEKLY OAIN DI WEIGRr OF OHIOKS D TRIAL 

Lot No. Supplementation 
Av. Gain 1n Weight ( 

l ~ 4 Total 

36 I Aleoholp.reoip1tate traction I* ii 34 42 83 110 13g 
16) I 510 

37 Hor1te tilt.rate traQtion II• 23 42 64 ff 73 104 39.3 
21 45 6S 82 85 110 40a 

39 I Dorita al»larbo.ta traot.ion IVII J 22 39 70 88 84 10) 406 
40 Alcohol insoluble traotion VH 29 )7 64 . 105 96 97 
41 . Alcohol precipitate trao"tio:n VI 24 42 75 82 130 154 ,07 

29 46 83 s, 119 153 51 
17 29 47 ,1 90 S6 296 
26 29 69 78 75 79 3S6 

46 I B-oomplax ntamins, fish eolUble1 'Z1 40 ss 94 144 124 514 

' . lforme.l staning mash 23 )2 70 62 113 97 m 

~ 



This allo 

ed otr, and 

day, then the dark br • clear liquid pOU?'-! 

~ext atod 

wit; ot sol.u: alcohol using -"'"· .. - and pest.le until 

all res id ground to light. brown powder. mm·~eopie 

power (Fraction IX} added to ration in lot 49. 

The olute aleobol uaed r xt.raeting the alcohol p cipita 

ooll.ec uoed in vol under d inis ed. p s about II)() ce. 

eryutals f and m1xt was., filtered. f fi..lt was poured into 

1500 c.e. o£ abaolute alcohol and stirred. 'I' a olute alcohol p ipitated 

only a very llt.i.le rial.. This allowed to stand might .tor the 

!nsoluble material to se tl out. ,. mixt ~ t small 

8.lllOl.lnt ot itlsol~ ter1al clinging to the sid or the flask dia­

oa.rded. On ot this filtrate {Fraction X) was put ide to be used 

1n the f d 1n lot 50. his f'il ate contained t p uion or f'ish solubles 

The other half' ot this tilt.rate- was adJnsted to t pH ot; and 

treated with lorit& • 15 . 

st.1rred. heated• and .til 

15 • ot · orite A ch t 

not qui 

• ot Jorite A was added am the l'lli:cture 

• This process was t s, using 

• Th tut te a clear, dark ~ .. but 

ted riltra • This norite filtrate (Fraction 

n) was. add 

alkaline 

to th t, in l t 51. The norite res.idu was uted with 

b 

52. 

• Th norite eluate ( · cti XI!) 11.ght 

green t. • This el te add to the ration in lot 

T: e nori: residue {Fraction XIII) was added to the te in lot 53. 

The ults ot adding the various a.le ol t'ractiona to th basal Tatia 

ah 



~ No,, 

_, 
48 
'9 .q. 

50 
51 
52 
SJ 
54 
55 

AVERAGE 

Supplement.at.ion 

TABJ.& XI. 

'LY GAIN IN WEIGHT OF CHICKS IN TRIAL 5 

Av. Gain in Weight ( 

l J 2 1 3 J 4 

;9 
3 
32' 
28 
33 
36 
23 ,a 
39 

73 I ll' I. l2l &J 96 ll4 
58 75 78 
. 3 90 

~I I ~ I S9 26 ;5 , . 
84 9) 

7'5 I 127 llll 

•F:-aations made from Jdxture of 66 2/3% alaohol e.nd 33 l/3% tiSh solubl,:Jg• 
Lots 47 through S.2 also supplement&d wi'th B-ocnple.x rltamine. 

.) Per Week 

5 J 6 

119 l 161 121 147 
71· lJO 

106 124 
ll1 

49 I 42 
5$ 63 

101 
152 I 158 

Total 

626 
585 
444 
501 
46 
317 
295 
473 
6S9 

~ 



tJLTS AND DISCUSS 

purpose ot experiment · to e re t rates ot growth of 

chicks ted various mixed all-vegetable rations . 

Lot 1 

supplemented vith minerals and riboflavin. JDt 2 ws ted th sam ration 

suppl nted with tue principle B-camplex 'lite:m1ns. In lot, '• the basal. 

ration supplement$d with the B-c l x vitamins• aid in addition, • 

of the total ra~ion was fish solubles, which rcpJaoed a like amou:.at ot 

soybean oil the quantity of fi&h olublea re sented or tbe 

protein total. 

At four weeks ot age, lot 2 awrapd apprarlmateq 25j.more weight 

than 10'\ 1. atJd lot 3, al.most 5 , more t.hnn loi. 1. i!?Ul'O 3 ova awra. 

gains in we t o£ chleks on t s x-at101'1S. 

A second series ot rations wre used vhich contained only yellov corn 

and Soybean I supplemented wit.h minerals and rlbof'lavin.. Lot 10 

.ted only t.his basal ratim. Lo~ 11 1IU giwn the l'Stion with the 

addition of' the principle .&,.complex v!:temSns. Lot 13 as supplemented ldth 

omplex vit.andns, and 1n addition, of t1 total rs.tie was fish sol-. 

ublee• which replaced a like qlltlntity ot a()J'bean oU . , thereby hrn1sb,. 

mg . ot the prot&in t~tal. 

.After the first four 

approxhatoly 2 l/2 t 

pprQdmately 3 2/3 times 

ks of growth., lot ll 

at.er than lot 10. Lot 12 bad an awrage weight 

ter than lot 10. Figure 4 shows t rage 

se ratiOZlB .. 



Figure J. Growth rate• or chick.a in trial 1 
on mixed all-vegetable rations, 1uppl81119nted 

with vitaoina and fish aolublea. 

Jl 

Basal, B-complex vitamins 
and fish 1olublee 

0 1 2 

Ti:ie in wNka 

3 4 

BaHl and B-complex 
vitamins 

Basal 



Figure 4. Growth rat•• ot ohioka in trial 1 
on corn and soybean oil meal rations, supple­

mented with vitamins and tieh solubles. 

32 

Basal, B-complex vitamins 
and tiah solubles 

0 1 2 

Time in weeks 

.3 

Basal ard B-complex 
vitamin• 

4 
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A comparison ot lots l, 2, and 3 with lots 10, 11,. and 12 1n tr1al l, 

el1ol4I that the aft weights ot clu.cks ~ 1;be :bed ff.,. table protein ration 

. greater t t.he average weights ot. those on the corn and soybean oil 

ration n wpple n~ were not added. The provisions ot an adequat.e 

leftl ot the principle B-o .. lex "1 tamins to both rationa resulted 1n improved 

~h. Based on thia ezper nt, the growth rates ot the chicks on the 

nwrad vegetab.le protein ration wre ~ slightly superior to· the growth 

rates ot those on th corn am. soybean oU .]lea]. ration. However, when $up­

phwmted with 1'1sh solubles, t.be soybean oil ration vaa cU,st!nctly superior 

to the 11.dDd table protein :ration. 

the dittorencea between the grovth rates ot chicks on these tvo tiona 

ilJa1' be due to one or both ar the tollowing tacrtorsJ {l) t.be presence int.he 

tr!bated in thG various cereal grains~ account £or better growth rates 

of chicks on this ration in the absence o£ fi&h solubles; (2) the tact 

that soybean oil meal contains a high quallt1 protein rJa7 account tor the 

enhanced rate oE g1"0llth \lhe.11 upplemented with B-complex vitmnina and tll$ 

growth tactor present in fish solubles.. 

It would ppear h'om theSe :resul that a corn and soybean oil meal 

ration, vhen properly supplemented with cr.ystal.llne vitamins am an unknown 

taetor present in fish solubles, 1s capabl.e ot supportJ.na near mextmum 

growth. 

A f'urtber c ison ot an all-wgetable ration with a ration containing 

animal protein vas carried out 1n trial 4. The growth rat.e o£ the chiolm 

in the lot fed a normal starting h containing imal prote1n aa a sup­

plement was not s!gnitica:ntq higher than the growth rate or chicks on an 



.. 
the~ ra 0£ the lot fed an a11 ... wgetable ration suppl nted only 

vith ribotlav!n was ap~t. ly' 25% leas than the growth rate of th& 

start cmDOSition the normal start 

A second purpose or this experiment vaa to test various terials f'or 

the presence et an unident.itied {tl'OVt.h factor vhiob might be tbe u 

the, growth .eubetance found iJl fish solubles. 

aid the principle omplex vitamins, was, used a · the ba8a1 ration. It 

\Jill be noted that a.rkr 4 weeks o£ gr,owth, the aTerage gain in wight 

tor those ohioks 1n lot 5, ted all the B-complex vi~, vu 193 · .J 

those 1n lot 4., fed the x-ation supplemented vith 5j al:talta leaf al., was 

276 p. .. f those in lot 6., fed the t"at-ion supple nted ¥1th 1 .. 10 - ,., 0£ tollc 

acid per 100 o.f reed, was 223 J lot 7, fed the rations aupplemented 

vith fish solubles s 290 

The ration supplemented vith altalta leat al ga better resul.ts 

than did any ot the ot.her suppl ents vit11 t exception af fish solubles. 

The t1on supple rnted vith 3% fish so-lubles gave sipitioant.ly better 

results than did li1ff3' or the o her .suppl tations tried. TM. grovth curves 

A baaal ration ccmsist.ing o£ corn and soybean oil 



J'igure 5. Growth rate• ot ohicb in trial l 
ted varioua supplement.. 

0 1 2 

Time in ween 

Fish aoluble• 

Casein 

Folio acid 
Control 

4 

35 



uith and le: vitamins was "' 1n the ott ct of' 

hiord.ne and t rmantation soluble.son the o£ 1c • Di itb-

ad. d o al t.ion e t le,rel of l . 54 par 100 • 

ot teed equivalent to Dlld addition ot o. • Canparad to tho gain ·Of chicks 

l ration SUpple · tied with lex vi I the no 

ignitioant ditterenoe int.be go.in of Jght. of chicks on thionine 

sup ent.ed ration. Whsy t n tion solubles added at the level of n, 
resulted 1n a significant, 1n 1a weight~ t.he, basal ration. This - 1n 

was not nearly so t as 

with fish solubles. 

A turther o ison ot supplements tor th corn am so;ybean oil 

ration vas sttldied in t ial 4. ar an unexpl.ainable :roason, the ration 

sup . nted with all t. B-o lex vitamins except fo.lic acid, producei 

a greater gain than d!d the bo.oal mtion supplemen w1 tho B-c lex 

vitamins. 

ond 'trial usina the ea: diets am under s ilar comitions, emept 

r the use ot a. ditferent breed. or eldo , s run to cheak sults at 

trial l . The results ss nti.al.q ti. ; exc pt the aw.rage gabls 

1n "'9 t or t chiolcs was sUghtq less. T e relative :ttiona or 

lots Oil the variousl.y Figures 6, 7 aro 

A third trial wa d igned to st ,- the ettect of ea.eh of tho princjple 

m:,oW'{,!l ot chicks. A bual ratim ot corn am 

.., oU mea.J., supple nt -with minerals was Each ot t B-e 

vitamdns except tb1amine, inositol, am para-aminobenzoic ae!d was omitteci 

ef'feot on growt of chicks. 



Figure 6. Growth rates of chicks in trial 2 
on a mixed all-vegetable ration supplemented 

with vitamins and fish solubles. 
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Figure 7. Growth rates or chicks in trial 2 
on corn and soybean oil meal ration• supple­
mented with vitamins and f'ish soluble• • 
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1"1gure 8. Growth rates or ohicka in trial 2 
with various 1upplement1. 

iah solubles 

reen teed 

aaein 

llfalfa leaf meal 

Folic acid 

ontrol 

0 1 2 4 

Time in weeks 
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I it 

1n lo'b 34, fi 

V1t..mn111S m.:li.nUS riboflavin, 

nted tt 

supple::nen 

averal!e growth rate or 

vith all or the lex 

am a ,typ~ riboflaVin 

d icienO)" as ok of (lie , lot 2 • t a r ti.on 

s nth !ta.mi? and lots 23 and 33, t d a 

.w..w..u.:> t"ol1e e.c choline respecti 17~ sh a redueti in 

owth. rate ich ffliS evidenced part,ioularly in the fourth we k . 

Lots 29,, JO and 31, ted a ration minus nieotinio acid, pyrl.doxine, 

am pantothen1o ucld respectively', did not sho,.r a depressoo growth :rate" 

their, total a'fW&ge weight exceeded that ot the lot reoeiving the ration 

supplo ted with ill of the B-c lex vitaminsJ lot 27, fed the basal. ration 

only slowly, but, d1d not ahem si&nS of a ribotl.nvin deficiency. 

The significance ot the reduced growth rate noted in lots 32 and 

33 is questionable in view of a s Uar reduction in lot 28. The data 

seems to point to the tact that significant results would. have been 

obtaine it this exper!mont could have been cont.inuod tor at least two 

weeks. This vaa n t £casible 

One explanation oft tact that the chicks in lots 29, 30 and 33 shouod 

an average 1n better than the avera tor lot 28 :y be that adequate ts 

ot se vitJJ.min& were present in the basal rations. 

The ta~ that t.he chicks on t.be basal ration with. no B-complex V:itmninS 

oddecl grew s1owly, bu:t d:ld not, show- arr,- ribotle.vin deficiency 1s 1n conf'or­

mity with the observation 1n artl other animals that a pronounced def1J>., 

ieney 1a more easily produced on a diet adequate 1n all TGspects except tor 

a single vitamin. 



Lot 3S, ted a ration suppl nted. with 3 .t:1sh . olubles am an ·the 

B-cauplex Vitamins again showed great.~ en..~noed rates ot grawt.h.,. over all 

the other lots. The explanation tor this seems to point to the tact that 

there t be some tactor or factors c,ver am bove the known vitand.Ds that 

1a neoessary tor good chiok growth. 

A ROOnd set, or aporlmenta taa comucted tor the purpose of deter­

mining vltlch thcticns ot fish solubles might contain the active growth 

faator. 

Trial 4 vaa designed tote t tvo coneentrat1QDS ot alcohol and fish 

soluble baot.lonations. Th first. .a conc&nt.ration oE alcohol an:l tish 

solubles vu separated to include the f'ollowing traot.ionsa alcohol p:re­

c!p1tat.e~ norite f'Utrate, norite luate.,. am noritG absorbate. 

f'aotiaos was added to a corn and soybean oil al. basal 

ration. supplemented with mine:rals am the B-eomplex vitamins, 1n the equiv­

alent amaant, of -~ !!oh solubles., The control lot was fed the basal. ration 

supplemented vith ~ fish solubles. The equivalent amount. ot S~ t!sh solu,­

blea used tor add1t1«i of f'ractiona to rations was thought to be neces :q 

t.o ccmpensate tor loss bl processing. 

The norite tlltrate, norite el uate, and nor1t& abeorbate trac-tione 

produced ap};D"orl!nateq the growth rates tor the first six weks. T . 

chioks fed the ration supple nted vith fish solubles, gained pprox :te1y 

25% more V&igbt than did those f'ed either of tbe three nori tractions. 

The alcohol pt'ecipitate f"raction produced re gain than dti the basal 

rat1on supple nted w1t fish solublee. 1'his y been d-ue to a difference 

1n the two lots ot chicks or to the presence ot a greater qus.ntit:, o£ the 



· second concentration ve.s separated wuioh contained 7 alcohol and 

25% ti.sh solubles. The tractions fr· this concentr tion wb1ah re tested 

t alcohol insoluble, alcohol soluble, and alcobol precipitate. These 

three traction were u&ed 1n the same er as the f'raotlons Just prev-· 

1 l;y d1$0USSed. 

The gain in weights tor the lots ed th alcohol precipitate and tbs 

alcohol &Ol.uble t'raet1orts were almost identical with the lot fed the basal 

l"Qt.i.on .aupplenaented vit.b tiah solubles. The gain .ror the lot fed tbft alco-

hol ins-olubl .tra.c.t.ion was only o£ t t tor the basal .. ration suppl ented 

ldth tish solubles. 

In trial 51 a coneentration of 66 2/~ aleohol and 33 l/3% tlsh solubles 

vu separated to 1ield t .f'ollowing traeticms1 aloohol insoluble, alcohol 

precipitate,. alcOhol aoluble, norl.te filtrate, norite eluate, and norite 

&bsorbate. 

Fa.ch ot these fi"aetions was added to the basal ration described in trial 

4 1n th amount equivalent to n 1"1sh solubles. The cant:rol lot w fed the 

basal. ration supple nted with 31, fish aolubles. Q extra amount Qf the 

tractions was allowed to mo.ke up for th& loss 1n processing. 

The lot f'ed the alcohol insoluble traction showed the a.test gain 

1n growth, being approximatel.7 t as th lot fed ttsh solubles. The 

1$ .f'ed th alcohol precipitate traction showed a gain ot ost aa much 

as the lost f'ed the alcohol insoluble .traction. The alcohol soluble, the 

norite tiltr te, a.Di the norite eluate supplemented lots showed approximatel;r 

the wnaunt of in aa the lot supplemented onq with the B-complex 

ntamina,. but sign1ficant3" less than tm alcohol precipitate tract.ion. 



1.3 

norite ab 

n due to the abs.orptiOtt by' the n:0rite or ot 

Thus; in each of t three dillerent concentrations of alcohol ea,. 

tish aolublea, the active portion of the fia solubles ms town 1n 

dit.terent tract1()n in each case. In ~W 4, using a 5°" alcohol -concentra-..,.·i· "•\.. 
. i-. 

tian, t: alcohol precip1 te · traoti• showecl test ~ stimlatlan. 

!the alcohol soluble trac\ions treated with norite s·bowed no significant ga1ns,. 

However. by md.na the 75% alcohol eoncentrat101'1 ot fish solubles, equal strtm.­

ulation was shO\m by both the alcohol precipitate and the· a.le ol. soluble 

fractions. T e lot f'ed the &lcoho1 :tnaoluble traction dld not show a 

s1gnitioant gain. In trial S, using a concentration of 66 2/11, alcobol and 

33 l/. fish solubles, the alcohol Insoluble fraction sh 

stimulation of- growth 1n the cld . .aks., 

centrations of alcohol used account tor the results obto.1necS. 



1cks fed an all-vege ion aupplemnted vith erale and 

syn t1e ts-c~01111::>J.e: 1n 1n 1.ght during 4 am 
6 did chic r a practical. poultry t e 

ote 

the all . ts.bl ration waa supp n vi.th ts-como.lex vi ins 

and f'ish solubles• growt,l ra a ot chicks were tl.y inc • 

Addition ot f: lie acid, in, n teed, alt li'a !eat l, thionin 

.or whey te n: t.1on eolubles to an all vegetable ration supp · ted wit 

B-c or Chicks d:Sd the add1ti 

ot f'ish ol: le . 

Ch cal tract ti or tis luble is described. T e tractions 

ware ta ted. t t ~ presen ot the actiw ar factor in £1ah soluble • 

In a 5 a 6hl., aloohal o ti.on of fish s lubles, the ctive portion. 

town to be alcoh.ol ins J.uble. In a 75 alcohol concentration ot fish 

soluble, both t altJohol soluble and th& alcohol insoluble tractions 

showed the s stimulat~ activit7. T 1n the reaults 

:r be due to incomplete para.ti of the alcohol fractions ot ti.sh 

sol.uble • 
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