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J1\ s H MEAL as a feed for animals has probably first been used 
in ~orway. Since 1900 fishmeal , as rlist.ind from fish manure, 
was manufactured in appreciable quantities in Eng-land. ] t \Ya;:;, 
ho11·ever, not u ntil 19Hi, t hat it became a popular ingre<li ent in 
rations for li,-cstock . It \vas soon demonstrated that this feed \\·as 
exceptionally good for young g-rowing animals and poultry. 
Davidson (1928) sh0\1·et1 that the YahH' of fi~luuctl {u r fE'e<l in g- of 
pigs is associated with the protein and particuzrly with the am ounts 
anJ proportions of miner al ingredients. By Ieplacing fishmeal with 
vegetable proteins in the ration ·of pigs he obtain ed as good 1·esnlt,; 
as with fishmeal , if the former ration is supplemented by a mineral 
mixture. The same quality carcase as t ha t obtained ll"ith fislt meal, 
could not be establish ed. Plinnner and Rosedale (1934) detennin erl 
the relative n utri tive value of different proteins on chickens h.v !h :' 
gTOIYth meth od. The valu e of t hese protein feeds was calculated 
numerically from the equation F / 'l'P, where 1 equals innease i n 
weigh t, T length of ex pe1·intent ant·l P prote in coHsumption. (ht 
this hasiR they classified the proteins as foll o\\·s :-caseinogell 100, 
fishmeal 85·3, meatmeal 62·8, ''"heatgerm 68, blooclmeal 48, lucerne 
25·6. From these figurE's it appears as if fishm eal is a good pl"O tein 
for poul.try . However, H alpin and co-worker-s (193(;) fountl that 
excessive quantities of fishmeal in the ration of poultry causecl 
"crippled " feet. Carbone (1937) calculated the composition of 
fi.shmea l f rom various sources and concluded tha t i t i s no t ;-;u<:h a 
satisfactory concen trate for beef cnttle and milk CO\NS as oil seed 
cakes, since it does not g-iYe su ch good growth. It is, howeYer an 
excellent feed for pigs. Monroe, Krauss and H ayden (1937) compared 
white fi shmeal with lin se"edmeal as a soluce of protein in t he ration 
of dairy cattle from 6 months of age unti l the second calving stage. 
They found no significant differen ce in growth and mil.k production , 
althoug h the health and general vigour of calves from the fi shmeal 
grou p \l"e re s1igh t ly better. 

It appears as if the quality of fishmeal is largely determin ed 
by the type of product u sE'd an d tll e method of manufac-turing. 
Bethke and W ieder (1904) found that cookin g as " ·ell as high 
temperature destroy the vitamin content . The protein seems also 
to be effeeted . 'l'hus the protein of vacuum clried fish meal, as 
determined by these a uthors was superior to th co:e of tlnme dri E'tl 
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II[OLUGICAL VALl· !,; 01: \\.liiTE F ISlDLEAL. 

fi;;hmPals . O~ lutn~ an<l ltayn (1D3t)) observed thai" t he digt>,.;1ibi!Jt\ 
of ii,d lllH'<~i pndei11 is hig·lu•sl fo r sler• llld ried nud !.oiiP,;t fo r flaJJ l<'" 
driPII <llHl roastt•tl ii .~ illlll:'<ik Sundri ecl f-ishJJJt'a l has a Jlt\l!'h hig ht•r 
NH ,. !'O JJ !nnt than ntal'h ine driecl fi,;\nJJcal. Sl'hneider (l~r\:2 ) h.'· 
ecq wr i llJE' JJ I!' 0 11 1ats <llJd pig·,; found that tl 1e prot ein of Yacuun l 
driet l "·hit<· fis h Jll eal l1a,; a hight·r dig-e~tihility and i,.; better ut ili:>:<t hlf' 
thnn sten111 rlried <llld fi.ame dri<'d ~[l'nh<~d<leu fis luueal. It is 
intere;;ti.J tg in thi,; resped that J;oa,·ies ( l ~J:lli ) founrl by chl'mi, ·,d 
ana),\' siS 0 f th e nuflp p mf E'in fraction of fis}mw:Jls, (hal t hE's(' lllP<Ji,; 
are hip:her in nou-protei11 nitmge11 t·umpc und,; tha11 eiihL'l illl'ahlll':d 
or hlood 111 eal. I!. .is possible that flam e clr_yi ng increases t he non­
prote.iu uitrogen co ntpound s ::mel h ence drcreascs !he di gestib ility of 
th e 11rotPin as 11·as found by th P aboYe \\urkt•rs. Swa Jtlin atlwn 
(HJ:IH) fo und :t n•l.:dionship het11·epn th r non-protein c·onlt'nl of 
g-rasses aJUl t h<· dige:;t ih.ilit.y of t lt e p1·oleiJ1. .A higb n on -protein 
<·ontl'nl in1·ariahl~· }loin !,; to :1 I0 \1.1:'1' clige,.;( ih ilit.'"-

)<;X I ' 1·: RJ:\11•: XT.·\ L. 

\'\Thill' fishme;Ji " ·hi l'h is 1eporl E'd 011 i11 ihis iilud:v is a produ ct. 
rece n t ly put 011 th t• So uth A rl·ic'<l n m arket. It cord a im; an aYer:tg·f' 
of G7 per l'ent. protein. 'L'hP biological ut.ili:>:ation of: its nitrogPn 
11· a ~ dt>tenniu ed on gTOII-iJtg shee11 ;tlld rals. 'l'l1 e ,,·eight s of I he 
sh eE> p Y::triecl from 2G io :) 1 E..gm. Th E' endogenous nitrogen ancl 
meLiholic: fecal nihogen ''"er e clet ermin ecl pn·Y iously on these sht>ep 
<lncl the rPsuli s then obtn in ell ,,·ere 1tlili 11E'cl in thr ca lculation of the 
biological Yal.n e of the protei n of fishmea l. vYith ra t s the en<logenouR 
nnd m etaholic ·f'ecal nitrogen 11·err cl etrrmi1wcl in a se parate period 
prior to the ac tual m etnholism perioll on fishm eal. The com posi tion 
of the rntion::; is gi ,·en in Tahle ] . \Yhe:1l str;~w has n011· been 
introduced into ou-r nitrogen lo\1· <liets for sheE'p, si nre we have 
foun<l no effect on lh e endogenous Hi.trogen excretion . 

T.-\llLF. l. 

Co m position of R ntions on PP1'Cen·tn ,r;e Bast's. 

Sheep. Rats. I Porconta~e. 

White fish meal. ... .. . . ........... . .. . ... . . . li>· O ll·!.l 
\Vhea t stmw .............................. . :30·0 
Dcx. stnrch. . . . . . . • . . . . • . . . . . .. ...•.. a t ·5 6:1· 1 72 ·0 
f.lucroso ........... . .. . .. . . . . .. ... .. . . .. . . . 10·0 10·0 
Hutter fnt ........... .. .. . 8·0 8 ·0 
Coclli ,·croil. . . ..... . 0 ·5 2 ·0 2 ·0 
ff arris Y e~Lst, . . . . . . . . . . . . . . . . . . . . . ...... . 2· 0 2·0 
Salt mixture*...... . .. . . . . ... .... .. . 2· 0 2·0 
13oncash...... . . . . . . . . . . . . . ....•....... 2·0 
NaCL . .... .. . ... . ............. .. . . . . 1·0 1·0 1 ·0 
Agar. 3·0 

TOTAL ...... .. . ... • ....••. 100·0 100· 0 100·0 

Per cent. Nitrogen .... . .. .. . .. ...... . . . . . . . . 2 ·19 1 ·50 0·20 

*New salt m ixture of Hubbel, R., '.Iendcl, J. B. and \\"a.kcman, A. J . (J. Nutr. 
14- 273- 285, 1937). 
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ll. II. :-; ,\I[ T:-; .l.'iJJ .I. ~- (', .11 .\H .\1:-;. 

1'iJP mPt.abolisnJ <l:tb :tJJd tiH· ('ili < .t!atioJI (If t lw :;io iog· ical 1al ue. 
app:tJ'l•JI( and !ttl!' digf'~til;ilit-i.e~ (If tiH· ni t rog Pn u1 11 ltitv fishltJl•a l 
on 1·at,; :t r<• g·i i-Pit in Tn tdp :2. Till' ,;autv <tala JlPI I <.t ill ing to ,;] let']> 
a n• gin•Jt i:1 Tahl.<' :\_ l{ ab 1\t>l'e pu t for S da,,·s on a niil·llpt> n lo1·. 
rali.t>u. titP <·olJij :o,;ilioJI nf 11·it il'll i s g-i1·p n i1 1 laltl1• J. :1nd t he:1 uu 
a <·oll1•dio11 pe rit>d <>f S days on th e ,.;allll' r ation. T it< · e nllogt•JtOllfi 
Kilrug-~·n J> Pr lOU g111. 11·e.i.gllt an d tl1e JJ)..(aho l.i.c feca l JJihogen p er 
gTlll . ft>od conslllllPfl, t1Pit>.l'lll i ned in thi s peri t,d \H' J't• uti ti zvcl in 
<'<tlcllLtting t h e.~c l'r:tdi un,; ill the stlh.-;f'qll t' lll pn >i<·i 11 jwriud. j\ l't.er 
a jJl'ellmin:try pt>liocl of ll cl:t~·s on ll1e prut e i11 p<·r iod, l'ldl e< ·lion 
,,·as <·:uTi ed out ol·t·r ;1 JWrio<l of S d:l_,., Dn tit ,· ""ll " ' , ,.ti " "· .\ s 
11·ill lw ~Pen holll Tahll' 2 llw ~tl't'lage :tpp:\J'Pid awl trut• J.i gest ibi­
liLie,; fot I ht· (; 1:tls ,,.t' r<· i 1J a 11d 1J'i p e r t·t'lli. n•,; J.t•t·t i1 t•ly. 'l'l11• 
<ll'l'<l l'l' U( dig·t•s til lility ol' l'<ll'lll l lll drit•tl 11· hi t t• fishllll' <tl lilt nil s :1s 
l'<'pOdPrl h1· ~I'!Jm•itlt ·r is SO· i. Thi,.; ,-,du e i.-; I'PI\ ll t•arh tl1e s: tlJJI·' 
a c; 011rs . Sinu• lht· <l]l]>;tn•nt tl ip·p-;tiLilil\· dol' " :t ul takP into at't'Olllll 
tl1e hod< .~ l'ontrilndioll or ll i!mg-t•Ji in f!Jy fo Ld fr•( ·<J I ex( -rr lio!l ~.t 
nitrog-<'11. it i.-; not" l'(·ul lll ('< l:.;lll<' 1'(11· iliP lrtH' dtgf• ... ;iihilit_l· ol' il: f' 
fislune:d nilro~'l' l l. For thi~ n•;tSO JI ti :P (ru p di opsfih ilit,· hac; h!'t'll 
dl'I PrmiJI \'<1 . lli P ,-alue of ,,-!J j,.], is !li pt•r t·ent_ .- .\ t·l nnli_,. th1~11 t!JP 
11· /t ih· fi .~ltmPn l ltilrogPJI i .~ !1 i J.H'J' rrnt. di g·esit•d . 'l !J p al·r r;I _U·•· 
hiolog·il':tl Y:tluc for lltt' (j rat,- j:-; !)0. Thi s fi~·tll l' i.' .">l lll ''l h :tl hi )!' III'J' 
tha11 t·he l':ll'llll lll dr.ierl 11·hi !P fish n1 eal of Sc·hnP.i.d Pr ( IWl:!) ou 11·h.ich 
lte lound <Ill a 1·e r:1ge Yal1.: e of 0-t. Th is d .ilt<'l'Plll'P j,.; Yery :-:lllail. 
if ii is t:tkt•IJ into :tl'count tha t lti ;; ll Jt•aL 11· a,.; fed at 10 JlPr t· f'nl. 
and our:< ai D jJer l'eni.. lPI"Pl . 

l{dening- io ilw lliPhhoJism clai:l OJ< ,..;heep :1s r eprodl ii'Pd in 
'l'<thlt• :J. i t is eYidPJll ihal th e cligest ihi l.il ie..s a .~ II'Pil as t·h e hi ologi <·<:l 
n dllE' <tl'P lt'"·e r tlwn in r:tb . [ t u 1'...;t he HOl f•d , li oll-eYer. t ltai 1 b<' 
leYPl of protei n feP(li ng in the l'<J~P of' ~h(•p p i ,; ~1pprnx in1 ~d P l \· 1-l 
per cent .. "·here it is on ly G p er u·11t . .in t hP l':tSl' of 1·alc;. \Yh et1ler 
thi~ t1i.ffPrenre in l ei'C•l alone is t hP ransP o f iL e lo11·1· r ,.n lues i~ 
i m po,.;~iblP io c;a_v. I t is quiiP po,.;;:;ihle a,.; Tim ariu ,.; ug·gp~( e <l, that 
the differeil('l' lll:t.1· bt' due lo :t (l ifferen( inte :1 siiy of e nz)'ll lf' ac-tion 
or to :t ,-: tryi ng (lrg-rPe of 1\' ;J,..;f:lgc of dig-t• :,.;iil·l' proll' in h_~ · putre­
f<ll'liYr> Jl'l ' lliE:' II I:tl i.on ut·t ·ord .i. u g to l hP rnlf's of J> ass:\ge o f t ltl' fo od 
ihro ug·h t-lte a l iJ nenl;try canal of l l te~P two spet·ies (lf «llilll:d,.;. 'fh,• 
ali Ju t> nl:1 r1· <:a n :ll ul' II1P pi g- is p ro1>abl v l ee'S l' OI II Jllit·~ ti Prl tk111 thP 
sheep , <ll ld re~embl.es m ure do~ely ilt:\1 of lhP ra t. S r·hnt·idt>J' ( J.!):l2) 
<Jt a. 1:2 per eenL le,·e l of 11·hite fi,;itmeal ohbint•d ;~n appnrPnl. 
cligest i bil.i.ly of SO per renl . foJ ' p.igs in l'nmp:ui~o n '"i.t h onr v :dllt' 
of G:J fo r fiheep. 'Th e ral i11 hi~ t>XpPri n1 en!s a n<l ours s hoiYe<l valu es 
of 8-1- and 7!J pe r· l' PJJI. digestihilih· rPspec-lii·Pl_,-. T ht• l r·ue rli g-P~Iihi­
l ih · of !lu· nitrog·<· u t·onl;t iu Pd .in 11·h ile fis hnH•:d in ou r exp <• r illtPJJ I 
ll'it]J clheep iR 87 p er eeut. 

~"~ ll'.i.ll h e .-;eP JJ from Tabl e :3. the nYerag·p b iol.og'ira l v«lliP of 
w h ile fi shmoal '" i l h sher·'P is 74. Th is is l rm er ihan th e Yalue of 
s:l l'0JIO I'IP <l hv R<· h nei<l rr (1 1J:l2) 0 11 pigs. It \Y Oil lcl :l]lllf';J ]' liwJ'e fnn· 
as if dnta obtained from rats can h e anplil'cl i o ilH' p.i.u·, hd thai 
the appli cation of s uch data is cloubtful with animals like ilw 
sheep, haYing a more compl icnte(l ali.ment:Jry lra d . 
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D. JJ. SMUTS AND J . S. C. MARAIS . 

'l'he biol0giwl ,·alue of 7 4 n eve1 thel.ess justifies th e concln;;ion 
that t he protein of ''"hite fi shmeal is well co nstituted, an d utilized 
ext:eedi11gl:v 1vell by y ou11.g sh eep . 

Su11nrARY AND CoNCL uSIOJSS. 

By means of ni trogen m eta bolis1. , experimen i:s 11·ith 11·hite fish­
meal on rat s and :;heep , it was fo\1 nd, t hat t he apparent uud true 
digestihilities of the whi te Eshmea l protein are r espeetl vel y i!l and 
97 per cent. wit h rats, and 63 and 87 per cent. with sheep . 

'rl1 e biologi.cal val.ue as determined hy rats at ~1pprox illl n leiy 
!J peY cen t . p rotein level is 90 anc! fo r sheep at appmxi lll ately 
14 per ce nt. level 74. 

It is <'OIICltlcle(l that \Yhif e flsbm eal is U g-ood pl'UieiJ l f cp;l for 
gnl\\·ing· ::>h eep . 
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