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Cat tt.l d OO'!i~lll oil al arc quant1 t.at.1 ~ t 

-+Afl't prote .tl 1n £ . d li: stock 

C'JI (192.1.} $ fir li 0,. t h<'I 

0£ cot,'.fi0Il~IC1 

cot nseed. · 

~ for ll stock 

iltbough 8CJ100MZ 

Unite 

., 

nwmrul"&.tion o cattle 

a takon out tor 

cotton 

~no 

fit to the sout rn 

boe 

1 

m"itten by ~Jerc:11* o.na11~ 

l .VUli. .. "U, et 

l 

al uce in 1lortb ¥4;.U.'U...,I.Ul,ll in J.915 
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so toxic .-

to.xie to hog but t · mat ~ett:LOttt ........ ""' ...... 
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'""""~..u-"~ ~:J-t.h(ld ot ttroa'JlJcmt to 1"ft1'l~ 
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3 



4 

atlQtUnt;a oJ: 

ton~ d proo~ 

au: . 

............. ~ .. -._ p cedum i'ar . otino 

--t,I< by thods. 

tile inf".blfln· of' 

oil -~.At<! 

w.stiatltora 'WU"-.C.U A:lt'.Tir!'IT 

..... , ............ on 1-tn utlliza"t.:um. 

etf, ct o at Cot 

t 

!'nt o,q.»elle aoybo:m oil £or 

l 'JJO. 1932, 1934} l'l1lo\ that l0\1 

tc pro otJ.an tho 'Y CO\i,. 

(l.939. 1941) re 6.21if, to 3.-35 ~ 

soybo oil 

tho wr. 

rati 



5 

(19/~) . 

,£' • . 0 t 



oil CC. ll.\UUJX)(l 
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t el {19.39} 't'nttff"t"-.l'!r 
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...... n n x .,Hn oU con:\IUil,iQUl.!. 

UIISM°IW~ated oiln~ 4th Q _ C• lillolo1c, tul l lino-w.u.r.v -.,~~ 

4.U.cPQI;' (1947) repo 

ale ie avl.lt"CQI-LtoJf.Y 

ot 
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diattnctl.y bel • antaal r tion c 

lne th 1r f•rtillt wa l · • 

brews ury end 'Sret.11 r (193J) ated t t. • low nut.ri tJ. 

t.he pr in of r.w oy • D due to a deficiency l CT tin . C 

lu 

and 

J 8 (19.34) cyatin•, tryptophane, n, :rroatne content of 

10 

t 

t ot aupply1 th e illo ci . r t.1 1n 

t th 

c7etine content. is ot th 1n all r1eti it did 

rell•l with t e llitrog content. tater I ck et al (1931) <:arri 

· t. ex rl.aents i ,, ic they concl de that thionine i ind1apena1 1• a 

t c at1 1e not eaaetia t ir aa11'lt.eDAnC$ but t cy tine is ett ctiff 

1n suppl.Mn\ las• ih10lline diets tor rrard n 

e.ttner (1941) to · t t the pr ins of ra• a ere oft ct1• 17 

.s pl ent by the a diti or .3 percent cy t.in a d that th 

t 0.3 perc nt thionine wa n. • ti 

11 1apro 

ao eans inc 

ent o r 

a.a 
an 11 lq tity ot availabl 

aul. hur•cQnta . amino c1 s • re de lightly re avallabl by 

o"'"'"'"-la ng.· his concl wa sup rted by uiet t. 1 (1942) •. 

Grau a Uaqu1st (194)) t \hat wh11• a tior o.r cysti · 

little ben fit to cks t t ddi io of in an choline ••re bene-

ficial . · tt1ngly (1945) reported t t the. addition r 2 

et.hlo.nin r aul 'Led ill 1n • · growth over th ddi ti ot 4 pere•nt ti h 

ual in t e rt nd grew n ined 25 t 35 pe .. --.. ,.u .. 

be n oil 1 . ns and 1wa (1946) ont1rlled reports t. autoolevi 

in Nt aed t nutrit1 l &s of oyb n oil.• 1 •h fed . lone r fed with 



ad ed thioni?le. Pat. a, r 1, ht er , a11d addell (1946) -

porte on expm-iaent 

to suppl• nt a c 

sue a diet a 1n n 

which aethionine 1a able 

protein t 

· tb factor whi 1• 

11 

pr •nt 1n sar • en i a evidence t \ need t this 

f c or ia a peculiarity ot tb.tt m-aoy'bean diet. Bird., rs , a cl l•ll 

(19 ) o rved t t turk• that wer ted di. in •h1ch •of an oil ae 

aaJor sou c of proteiu le s rapid17 than turlr.fl.1• 

train soybean 1l Mal and t1sh Mal as • urce- of proteill • TheJ re-

th• ybean U al 1et were int rior dur 

t. entire xperiaent.. 'SJD et1c. • on1n et the rat of 0. 2 per en t 

the diet produ a1 tlcant a'\1mll.ua to th 1n. t ot tbr: • u iaents 

• add to oy an oU ra 1on • 

cording to Beidebrecht (1947) a corn-aoy 11 oil ual ~ t1 1a in-

• eq • and lac 1n rats. He re rted that 

a diU of l 120 liver extr 

detic1 cy- whe all of e 

rce t le 1 se ed to corr ct thia 

"f'itaain an lllineral tailed. 

pr!n iple 

c01nn1s, 

tee prote 

tai.D.1n amino eiae • report ob~ 

d.et1c1enoy 1n 1* protein tor chiclta, vans, 

(1947) set 

1n th chi . •• coapared to tbeir di e.et.ion by ena,-. a 1n 

oil 

lne ed igea i by the chick en 

C fo.r 20 ainutee 

p 1n atx:ture •1a vi tr-

tailed to area e cl stio by a pepain-~in-eNpe.in. 111.xture"ia ntn,•. 

l toclav t 130 d gree C tor 60 111.n •• decre sed .cUga ti in ll -

p r1 o • • n, Steeriboek (1939) observed in the 

Alphur ret.enti of the raw th$ eooke soy n 11 ae l when fi · to 



adult J'at. In · e1r • perhle t, th ry eo elude t pparently th eolTt 

us ext e 1ng oils froa he ao1b 411 d1 n t re t t.h protei 

lecule, 

• t al {1945) bat a gro th inhibit 

• ter. cGinnis a d 

n • coul 

:d.es (1946) er 

•bl 

p 

1 lbitor 1n raw •oy n 1l a al b7" ntro 

{1946) r ported tee experill nt of tort7 

weeks dw-atiOD with poultry ill •hie dieta consl t la e 1y t com 

eo7 oil al• but 1th all cliti of alfalfa leaf ae 1, vita ' 
a l t oybea oil aeal 1ncraeed tr 

zero to 40 rcent, 1n in<J.rea.nt 10 percent, th• tebabil1ty 

1n spit t appare t)Jr adequate qUAt1t1os o! e dS.etary actors wn to 

needed tor The hi h le'ffl.a ot .oy a oll al di not ve 

adwrae eff ct uction, 1 w ight, or g 1z•. 

Bird et,, l (1946) cont'inud an• rlier report ths e ge fr h na on a 

diet e in 30 percent soy oil 1 e th sole pot i uppl nt 

••r l 1n tc ili ,- and rlab111ty of hatched chick • Gerick• (1946) 

. t untr t, d soyb ans coul r la nly on •thir ot th an1 l 

prot 1 in the ration.& of r10ul try, but t t h tecl 01b ans could replace 

t e- lf ,t the a 1 prot. in without. loweri t rte ot rowth. 

t pig recei vi g soybean oil 

th ly pr tein & ppl ent in a tattenin nt.e with 

12 

ratio required 

i.e •• to pr duce 100 1 of gin an ah ore pro.tit per pi& did 

1 r•ce1Yiag • t a bon e r. ps, e, or nka with ne • • 



1.3 

t.ephe ad aociat a (1948) found that o bean p 11 t .. r •uperlor 

to cottonseed or ur pell t ea a urce r prot tor two 

ye r-ol atee.r .OBsnnta by eight 0£ st.eera. t the e d ~ 

e erillen. a eott0r. er (19.47) ve reporled that. aoybun pellet nrs 

uperior to eotto eed cake aa a protein suppl • t for w-inter · · two r-

l a-te •• Br1 llup~ ancl Dar (1946) t ot 

and peanut. 

tonaeed meal, oybe oil eal, 

ed to a ple•nt. prairie ha.r. f cli tion doe-

soy 

Q& 89 • .2. 

oil aee.l l"at.J.an ..... ,i.3 and that r 

the cottons 

lu 0£ a prot. in is depe eut t ratio nd c• 1i. 
.o;:~ 

con · nt r es ential Pino ciao. h s• ha..,. bee app xilaat tor 

Vs r i ty t t eds by loc nd Bolling (1947) • ilaqulat nd Grau (1944) 

JD3rd (1947) • 

The role or fat 1n at-ora e of c ercia.l re is alwap probln. 

Or inarily it 1 eonsi ered that. fat will cau.• an increaae 1a atora e riek 

due to the aibWtiea t roc1d1t7. eia•r (1947) nported that the 

pree nee of tat in 907bean oil a l bad proteot.1 e eftect du.r • 

Baywa (1939) reported tha\ t reatd.cmi or proteins in .tor, ge, of .craUDCL 

ra• soybeans ia beliefld to be to al)• qa• 1n the raw aoy an t can 

be ' atro7 by prop r heat trea 

Protein e:uppleunta ar tten lua e source t •1n•rals tor fa111 

orr1aoa (1938) r ported the &ftrage i:,hosphorus e tent of soy~ n 

oll .ae l t.o be o.66 perdnt an of cotto • ... 1 to 

Sp1ts.r a Phillip (1945, 1945a) 

11 l 13 dily ilable for growth a ro 

1.19 per<*lt. 

....s,.,-_ J.n 8 fbe D 

ion and that ·p renU7 

heat or • of pre rati of the me 1 d no eftect o the avail bilit7. 
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i~usk und Snapp (1937) indicated that, !SO:lvis:11t fiiXtl~#.aetes. soyli~an oil a<:i&ls 

rt~re l<:'J.SB p.:!ila~ble f,h~n tho e:xp-ellcr utf.?t,la, presUIIE.lbly due tQ. the:ii• .fat 

content.. festal and Sr,:rinfbury {1947) found swine eonswad fiY~I timt"~ as muel'1 

expeller s,,ybea11 '3:il .lt'..':\'.il. QS sol ve.:nt soy'bean oil m*al wh-.e:n both .werti used as 

f:,Upplements to ratii,nz o£ c~rn ~rid minc1rttls.. However, [Joni·oe (19.48) found no 

U:l.f'f~.1·(;:\'lc,e in palat&bili ty ,,:;if.' ~-llV!?lllt 

cteiry c011s. 



1; 

1. To deter~ine ttl.$' 1"6ltltive value of' hydr~:uli~ E\nd solvent pro<:e$s es0tton .. 

seeid meiil. ae ~ supple&iu1t to 11intarint; .fatteritnt: rations tor st.vs. 

2. 'l'o det.erm1n~ the relis1ctive velu:~ r,f ,c;1:~ller t:uu.1 solvent 11roo~i!l~ soyc,can 

oil 111:i'~l as s oupJilement t;) Vfintertng i'stten1ni .r~tion~ for steer~. 

-'• To determint, the nrl.~tivfli wluo of s1ZJybe.1:rr1 oil in~al eoi:.ton:.:.sed 
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AL .-n., ....... 

T a t 1 wa divid into two up iaents an ti. neral proced~ 

• fee s ,. a d eh: ical anal.,yaia 

rille ts. !he o u rmnts Utend 

••• 
kind 

ueud iD 

•• l studied 

4 . The second 

t were to th et.era . T first ex rill t. 

1947-48 . nd 1r1e 

• rinterillg ret.i u.aed 1n trial.a 1,. 2 • 3, n 

1n th •pr an &Ullllff ot 1948 and 

corn, prairie ha7,· t upe,r tal uels • the fattenin ratl • 

used in t.r la 5, 6, 7, a • 

rl ere-ford steer ....... -...~ .... tel,- 470 vvauw.1:1 uch 

were pla tt 

8 the .... f steer 

• ta •• lla an 

ei'e used tor the atuciy or t fat.ten 

rati 

ration . 

rlae t coneis d or tour trial.a dur • ch trial each n l 

receiwd a itter :t rati • . t ration nre tated after ach trial o 

t t. all ate•rs receive ot the ria tal rati uri g tbA exp rt-

ent • J st pr1 r and imlGQ.JLBtely af er ch tr1al th st"re nre 

~r.M'Wl:.h prairie 7 a1f qual1t w to tor 

xpor napl or t e 1 • tak t. e ch t edin to uke up 

pl for pro\ in auppleae t a hlT 

ixed b fore th e rte and t e saae aeala ••r 1 both 

:8 •• , • "'"··-· analyaea ot the chnical eoa were made durin 

e experilleu -



l.7 

tod 

or. 

o.cid witl 

treated Tith a teu " o of ~ to nt bo.otcri 

to 7. 5 liter bottle 

t ta boll 

otc&r by t adj ,ucn,,;.:._,__uc"" Sl:lrn)C~ 

"""'"~~ ... t.o ... .....,,.nan·t l.Qsa or cr:illc yo1; loo 

T v .t..~,.~,,p , ro c 

be 

a 

f'urn::tahod thro 
.••. P. BuildinG, l"lOJ:'l't12lo,- Cinoinnoti. Ob1a 



1-ediatel.y followm1 t.hQ; eoll@Cti<:m period ot each ·tJ!f.&l el~<ml 

analysi.s of' \ll"lne: a,niJ !eoelli were aade to deter.niao the am~t of n1t~ 

Sn the ur.lne ~ to det1,ffl.inf1 tke ~, .. &f·· xd:trogen• fat,, ailh, f'lwr,, and 

!FE tn the teeea. The eiwm1ea1 .detffrid.r,mtltma w~• aaae by th• .Agricultve 

Ch•miatry t~pari',ment, i:1.t.:le~ i\g1"1eult@a1 kperhitent Btutlon, $:tillMt-er, 

Okl~homacj ·un.ev t,~ $Upe,rv!s1con of rir. i. n. Gallup. llu.-plicate $fUIPlE1s W$:re 

u,utd for all d•t.et•rdr.w.tiou. !ho IJ•ldahl a11thod. wail use. f~ the tlJ:t.roi&n 

det.ttl:'4linat1ons an.a tile proximate am}ysis ware aade as spenitie<l t,7 the 

,i. l._A .• C. (l940l.. !le ®ta nre treated. atati&tie$llJ' by th• ttl)Aly&ls of 

V4rhmce -~ del,er1btH\l by S-1u,decor (1946). 
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o. 1 

ter 1n t OtOJlltitarati ul e 

olv• t. process olvent 

...... _ .... ti to l protein rou ... ~-.. 

Tb ap re t co :f't"ic1en ot digestibility ot pr ein and nitr en ined 

• re ed a criter . ot t it.r n t111tat1on rt r ions. 

oe.tficie \s di atibilit7 were det n 4 tor t.h fat. f'ib r, nitrogen• 

tree extr ot, · ic dr1 aat.ter ot t ·ratio • T • periaental ro.ti 

t• table 1, e the prot. J.rt Duli•11.L•riil 

aa ly 60 f'~11t of e nitro T 

r ti 

Dry ,. Matter 
~ 
91. 75 
93. 21 - - -91. 42 - 1.; - -
91. 97 - - 1~16 -92,21 - - - lePS 

Ta l• 2. Cb oal l,ysi of • Feeds 1 StMra 
ExQem,nt 19, 1 

'trail 

l 4.47 2-.48 3.4. )8 51. 54 
2 4.74 2 .. )2 34.17 S]..92 
.) 4 . 67 2.35 35.26 .50.61 
4 4.1.2 2.~ .l3 .. l8 5,2.62 

l l-4 47.41 5.8) .94 30.93 
1-4 45.12 2.69 u.96 3) 56 
1•4 52.73 5..2.4 5.98 29.4.3 
l-4 ~~·" Q,'ZR s.J4 31,~ 



• :a 
~~ ~& 

$ 
6 
7 
8 

--

nls and e,s.~ and 

lo 1"Qt(;iin otoor ibtt.an:t.ng 

o. l . 

t n 

-- --



IOI 

v•r,,uo..- ap nt di est1on co ti'icien.t& f'or ch nutri nt d t 

tabl S. T ti 

• 0 

rr1c1an or c 

re c18 ill 

protein {I x 6.25) 

21 

er 6J .6 tUlQ 61.4 tor tho rations which• r suppl a 11 

a• (C • ) while then luea tor ratio which ••re ~pplem1111it.a, 

cott ne aeal (I. and ) ,e 56.6 anc1 56.4. Thi& di.ff rence digeat1-

b111t.y due too ht .f protein•• h17 ii ~. 

experiaent th ti d wi o}'bean 11 le (G and B) _d 

• rot 1n dige 1 f'tlcie t.a tb6J1 the ti auppleaenwd 

1th cottonse-4 l• ( an ) t nra not 

s tr1oent.. 

The avera appa nt dlgest1 coetfic1en\ tor crud pro 1n, et r 

xt act, 

tendenc,. 

th first 

t. r, nd l di eatibl• n trient d a g 

be ....,-~ 1n the cond xpe ill nt (ra , ; G, ) 

al 

1n 

ro crude t1 r; non 

l d SOf 

52.1 

Ut•renc 

tracti of' 

T 

56.9 tor ratio 

oil 

B 

l pre red b7 

1bllit7 oi £at 

e oppo it• t • 

dit.terene ticant. Int 

c tticien · t e er ext ct (t t) 

aei:it.e!(I • 11 Ct) tonsNd 

11• 

•1 

oti!a proee 

t1 

re 

when 

cott ls 1a prftn:,,trml'I 

ti 11', f'urnis uppl 1 protein to th rations . 

•, 



Table,. pparent Digestion Coeft'1cientit ot Nutrients end th• Total Digestible Jiu.trient 
·-ch R•tion fed Steers 

T.D.~. 

(Second Experiaent) 
-.Pr. Bar, Corn, B,,ir. cott.onaHt-4 iaeal 6~.7 76.l 56.S 79.7 75.0 68.7 

r--Pr. :a.y, Qorn, Solvent, cottonseed 111eal 60.2 72.0 57.a 78.l 73 . 4 67.0 
G••Pr. ffA1, Corn, E.xp•ller soybean oil ••l 64.4 71.6 62.6 s1 .2 76. S 70.0 

--Pr., Ba7, Corn, Solnnt sor~an oil meal 65., 71.0 65.4 s1 .2 77.2 70.1 

JU 
l\) 
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Ta l• 6. T be Averag 11, 1tro U 111 ation or . Rat.ion 
ot .- teera 
a ti teer Urinary ecal Exaret I etai I 

Bo . No. G • • •• G • G • J 

A l 69 2; .o ,o.o ~5.0 14.2 20. 5 
2 67..l 24.S J0.4 51.-9 12.2 .1s.2 
3 70. 8 24 • .3 Ji .. 55.9 14.9 21..0 
4 .n.2 ..n.1 ~a,;, ~0.2 l.Q,Q U,i 

' 69.G 26 .4 )0.2 56. 13.0 18.7 

l 70. 0 26.4 27 .7 54.1 15. 9 22..7 
2 .o 2'1. 3 29. 6 56.9 11.1 16.) 
; 5.9 27.7 J2. 0 59.7 6.2 9.4 
4 ~.~ ll1£ ~., 12.i ;i.z., 

A 68.3 27.3 29.7 57.0 ll.) 16.S 

C l 68.S 31.7 25.l 56.8 12.0 11.4 
2 69. ) 34.s .25 .0 59.S 9 . 5 13.7 

' 67.3 27 . l 25 .2 52.3 15.G 22. , 
4 ~~.~ .Jl,§ 2J , 2 ~~.2. J.Q·,2 l.2,, 

Av 67.7 Jl.4 24.6 56.0 11.7 17.3 

l) l 63 . 6 29.8 2.3 . 5 53. J 10.3 16. 2 
2 67.) 24.9 27.S S2.7 14. 21.7 
3 67.7 30. , 25 .7 56.0 11.7 17.3 
4 4):i .:z J2a~ 2~.1 ~2.! . 2.~ 21.2 

66 . ~ -5 25. 5 5;.o u.1 16,8 

1 lll.4 ,o. 42.l 72 .9 3 . 5 )4..6 
2 109. 0 45 .7 .34. 8 so.s 82. 5 26.l 
3 110.6 :n.6 41.6 't';r. 2 · 31.4 28.4 
4 lll.:Z l,.;a. ,2., :Zj,S li2.l 

Aye lll.2 )6.6 ,41..S 78.l 33.l 29.8 ., 1 117.2 27.2 49. 3· '46. 5 IJ}. 7 JJ..7 
2 ll.4.9 J0.6 47,.0 77.6 37.3 32. s 
3 112. 6 )5. 3 42. 77.9 34.7 30. 
4 11'ul li,J. "1.§ :22.2 l~.2 :u.i 

'" 114. 7 :n.:, 4s .1 77.0 37.7 32.9 

G l 111.5 36.6 40.4 77.0 34.S J0 .9 
2 114.7 30.1 4 . , 79.2 )5. 5 31.0 
3 112 • .3 40.6 37.S 78.l .34. 2 JO. S 
I. l.lQ.Q l§.2 ll.l 7J..§ J§,i 1,.2 

112.1 .)6. 39.9 76.S 35.6 31.8 

a l uo.6 42.2 28.9 71.1 39.5 '.35.7 
2 112. 2 39.6 39.2 7 .. 8 33-4 29. 8 
3 u;.J 39 .. S 46.4 . 2 29.l 25. 2 
4 l;Ll.'2 22.:z '11& fl§ .• :,. ... 2 :12.2 

An U2.8 J6.6 39 .9 76.5 3S. 31.8 



oy colloction 

alight diff'orenoeo in tho n,itrogen inta.ko of the ateera uhen r. different 

suppl . te but theoo va:riationa reprooonted only a perconto. of the 

tot& nitrogen intake .. 'lh&re wre no signific _ t dif'foronoos in the anount 

o£ n1 trogen roto.ined .froI:l tho rationo SUpplemonted by the four .nlo studied 

in either eriment. Tho nitrogen otorage wluea wr higher in th 

second expe:riment uhen int,ke of higher protein ws fed d tho ration 

eonta.incd con.aid bly ..::.o · TD?i • . 

Th use of cottonseed 1.1 e:nil/or soybean oil neols ao a esiro.blc 

pro to in o nt in tho ra.tiono or swine, poultry,, or oo:iall labors.to 

a.ninats bas given q ootionable re J. to :tn some investigations. Hou.ever, tho 

bulk of evidence ooenia to indicate that ei thor, 1hen fed sep t ely or in 

oonbina.tion w.tth other supplemcnte, is ootinfactocy in sup .ornont:tng f, s 

"or tho maintenanc • ond grouth ond fattening of cattle . Tl?.e reou.lta of 

these expariment.s f'urthor confirm tJ1oso observations. 

Except. or :30lOO otitfncpo or th l.mba)mdeb C! asmu;: to be caused 

fron continued confinement in tho metabolif'ltl stru.ls, no ill · ftecto wre 

noted in t h steers. Tl e eru.ns in weieht of the steer"' during tho o:~ril::loot 

are given in tablo 7. 

Experiment No• l E:Kperittent Mo . 2 
st2§r U:o I Dt:c, l:i to Fe:tie 'll.* litJi:z 15 to JµJ.x 21 it> 

l Pounds PO'll?l&J 
1 ~ ~ 
2 ~ ~ 
3 62 110 ' " . . ~ * the wre the inclusivo dates of the o~ri''' ts a.i'ter th stoera had 

booowe adj uo . to tl1e w.eta.bol;ic• · atoll.a and tho e~ erinel1tal l"fltions 

T~ ore vaa vary little d:tfferenco in tho a: ,ount of nitrogen rot::dned 

the fout" -winto ro.tiona fed in oxporimont t, o. 1 01, 1 the four fattoning 



rations fed in eJq>eriroont no. 2 . This oboorv tion 1n ca.tAJ tho.t although 

the nitror;cn of soybean oil a.lo Yas digested nore efficl.entl.y that the 

lnclt of' otoro....,""0 was probably tho rooult of feeding protein nt higher levels 

than required by tho an:i.I:ml for moo1:, ef_ cient retention of nitrogen. st 

investigators have found tJ e.t ooyboan meal proteins are retainod at loo.st 

ao oi'ficiently na thooo of cottonseed meal when added to rations o.t lovolo 

required to supply the ninimmn requi:r onto or the a.niI:la.J.. 

Sinoo ell of the steers vere ro:::rtrieted to tho sa:1e feed intake and 

conGUmOd all the -~eed offered, no dli'fercnces 1n the palatibili ty 0£ th 

various rations wrc observed. Some inve-stigatorn have reported tlia.t there 

aro di f'erencoa in the palat bility of soyb on oil meal. rations and cotton 

meal rations nnd o.r preos proco::.s al ratiano and solvent occss meal 

rations when animal.s aro fed £roe choice • .. 

Altlough the ether elif.rn.~t of pressure treated soy' an and cottonoo 

al.s , was .JOro digostib1o than the ether extr3:ct am sinilar 

by sol.vent. methods thia bad little innuenee on tho cale tod total 

di sti e nutrient values of the rations. This no doubt ,~a.a due to the 

low total fat content o:f tho rations fod evon whon the oil had been loo::: 

efficiontly rcm.ove<"t ... · . the suppl0t10nt fed . The TDN values or the rationo 

25 

might have been more in f'avor of th o.ls 'Uith highor f:o.t content bad ll'-rgor 

a.J!lOttnts o£ tho meslo been fed . In c rcfrJ.. f oedi.llg_. 1 go amounts of protein 

maal_s are somotimes f ed whon tho pri.co oi' al.a ia 1ow as c od to that a£ 

other ration.ingredients. 
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