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Li Ctr.liMC    -."' h Mc'it ara nifa!.  ìr.'vr-.-'.lacts it may bo worthwhile, 

at",   i: he out net, to dsi'1^. t'^r.e av.'.i othtr   related terme ae precisely ao 

I.»or,3ibltì ß> tic  to avo-i'!  ".r.¡bi¿^ií.ty in L'ite.-- c'iscras'jion.    Vient  in the 

coût..vr1» e/:'  this riarsi  rsi'r •:.' to tv caveaos /».nsl  «-.rcast; .rirorJucta of 

¡'••r.-^'hterv-': G-inala rv*u   le-w meat, atand'.i fo? carcass Jevoiu of fat and 

bine»    M'iV-le jxrçion a** the carcaor. there TOP« t;on3iitutee  lean plus 

¿*i.L? wher."i-. uc-.t. C---.î .."-"?.SII C'vripororite utilised for human food are classified 

íi.i edible oí'fa la,    TíI-^Hí two cniSvituentö together make up edible meat. 

T'.e re&aiiruv of  ?V.   «"".^uiihierei shoe's comprising th» inedible portions 

e" tìi; cavrr*«?.- plu .i tb* inedible cl't'ai ìG deci gnat ed aß meat byproducts 

ü,1 the 'fifth k.v:r'ii J:*'  C    the r.:u;.ial.    However( the distinction between 

the edible- ¡wat ur/  it« inedible byproducts is rother arbitrary depending 

upon a variety of factors like the general economi« and social condition 

of the propio.  :,'i*?.r s;?*inj ¡«bits and dietary practices, religious beliefs 

ar-'. OMitkri/j, t-:e «aiur; oí' animal health in the area, decree of control 

està otarda "dr.. <"•;' verri in -i v.  -O'ì  molle u«aHh inspection, as well as the 

structure cr.    ¡yi;;î»a ci' worUii»*; or t» » abattoir incnuti '•    Since these 

¡raras «riera var^  ta a "'ar,'.;; *\Ttent from country to country it is patently 

c'iwJoue thai wV/   ¿,00-5 ,:»¿„ a i. er.t byproduct in one place under conditions 

of :'ti'r.;1v.- :. . lu   i.:» nved no!; t!*»i*eceflril^ be so in another of comparatively 

modes!; means.    Trr-cered *•..;" riviene? generates démenti for neat which is more 

(¿uality orien4-^'! arò, a*j a ..•ft.uVt certain pai-te of the animal are declared 

iì.ciibÌ3 an.-1 Irres berces unsaleable ¿or hviaan consumption.    Indeed higher 

the iucs-vs i:f th»j sunau'ier the higher is the percentage of potential edible offal 

which is uaod far inet'ible purposes.    Based or. the currently accepted norms 

Of vaterÍASiry ard public   \csl\h inspection and control it is generally 

r«co¿nieed ti. .5 o» an eveiv.y; :¿;f¡> of the live weight of the cattle accounts 

for the ediüU povi^en uitb -Min inedible byproducts lilce hides and skins, 

W/vxi, bone, it i ^ a tin', a.  hair, norm*,- ho-jvec etc.    Constituting the rest of 

* */ * * 
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the 44?é, the shrinkage and loa« Vin- <r   • >.* r.Yv-. „ •   „,. <J --"o "*   *-»e o.Yiej- o.   one  varee nt  only. 
Tht- corresponding average dreened yi-Vts o*% ho- -n* «<•... * j ^ i.. '••..->  ;.  nj^ rtna  o..eep .-.arcane are 
70 and 47 percent  respectively. 

The basic  problem in the field ¿8 Vfte ^^^ and c:fecUve 

disposal of these animal byprocu.ts „Ton, the ov-r-oll p.^i-e^Uim. of 

economy, health,   hy^«,,. and  uanitntio».    In ,„st   .-  e> r-i•- prr- 

ducin* countries the full poue-nHiti*. t>r ,;1,   .ev.lo-.ent oi'thm 

byproduct resource, are y*t to * realistically K^Q out.     T„ Cüntwuit  ,„ 

destructive disposal of the** valuable material,- t-*nRf UMIH, a lown- 

right waste at oonsiderabla renu-HnC cost  o.  laïwur,  t^port «ri 

conversion plant  ••rvioe.^heir optimum uoef re-uoe and redoline « raw 

materials for a number of secondary ancillary industrie, will con-, art 

them into a positive source of prom  avenue,    ¿here*. mtM of such 

valuable natural recources breed* poverty, thei, COBVePOloit int0 m^l 

wealth eenerates affluence.   Hurte or m .cri iu  ih«*, o« a mostly 

luxury a developing country can ill afford and yet  -.he science o; 

effective waste disposal on an eronomically viable scale has been neglected 

eo much so that the, non/rnal utilization of potentially valuable animal 

byproducts still constitutes a veritable »drain«  on national wealth in 

moat parts of the developing world.    India for instance loses annually 

US$ 70 million for not utilizing opt5l*n.y   her animal byproducts.^ 

Besides,  such wastea have other implicai one as well - the,  keep the cost 

of the concerned primary product vi, meat relatively hi/* and to that 

extent restricts its competitive capacity particularly in the international 

market ouch to the détriment of the country a eccnesy.    Meat  is a high cost 

food item and failure to optimally utili«, its byproduct, tends to make 

thia meat production cost still higher tftue pricing it out of the pur- 

chasing power of the majority of the country, moat needy consumers. 

Indeed, rational utilization of the resultant byproduct, may well be a 

major factor in the  overall profitability of the meat producing industry. 

The market  for meat, particularly proeeeceO meat, is a dynamic 

growth area in hißh  income countries and developing countries should be 

quick in exploiting this situation by granine the possibility of exporting 

feuch meat to the sophiaticated narkets.    Production with this end in view, 

V     India, Hide*  and   3kin,   lBp,íveRíWlí.  r?ci<ity  News  .^^   ¡^ 
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however, has to be systematically planned and should be large enough to 

take full advantage of the economics of scale anu byproducts 

utilization.   Better utilization of byproductB will be immediately 

reflected in the increased return per animal and to that extent will 

give additional incentive to the primary meat producer i.e. the 

stockowner.    It is only through these pre-planned supporting economic 

measures that A nascent meat industry in a developing country can 

reasonably hope to manufacture products of high quality at costs 

oomparable to those in developed countries and thus expands its share 
of world trade in processed meat« 

Primary processing and utilization of animal byproducts 

constitute an important agro-industrial manufacturing sub-meetor of the 

livestock industry affording considerable shift in processing fret» developed 

to developing countriee, but is often the most neglected and technically 

the least efficient.   This is nainly becauss in the majority of cases 

management resources and physical ¿facilities are overwhelmingly deployed 

towards maximisation of prime carcase meat output and the optimum 

utilisation of byproducts typically takes a very secondary place in the 

soale of priorities for production planning.    AR a general rule the less 

developed the economy the ^eater thie disparity in emphasis appears to 

be.   This is most unfortunate becauo« it is precisely in a developing 

economy that such a need for effective economic utilisation of the 

byproducts is the utmost in as much as it is essentially a labour 

intensive industry oriented towards export promotion and diversification 

M well as import substitution and given a significant improvement in its 

technical performance would not only accelerate the optimum utilization 

of.the indigenous raw material* within the country but also stimulate 

development of a number of vitally important ancillary processing 

industries, thus creating additional employment opportunities particularly 

in the small soale sector. 

However, a qualifying minimum throughput is required for ensuring 

the full benefit of the economics of scale in byproducts utilisation.   An 

annual throughput of at least 30-40 thousand animals is required to make 

processing of byproducts economical throuch setting up a mass production 

line as opposed to individual slaughtering/ hereafter the unit cost of 

production continues to decline at leas; until s< ae 100,000 animal» 

?/ . S.K.   Barat,   Ethiopia Miss ic r.  r.'epjr:   1971 
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fir« !>r,vp£*:*"! ur-''!--.. • •-*-'• 

utili--* ' VíSí'* "I."!5 ,jM**",jl! '*'" '' ' 

the nrvelorjxar r.orm'.i'i'M MJìVI 

nevertheless >H ti**-  w^< 

..   -      ,    „,., „Jb  >,.  -nit> possible t-i J'ully 

.-».-   ri .,- #íC-^bliR>'Jn«nt8 in 

...  :,ro--iaion <>;* elementary vacuities oí' 

i •> - •,.•! ,.-IVH ^ti'-r. o " -rather nwinentary 
tewlinp,  nleanir.r -•-   ..-.-li. *... • •>••* l->* 

ieciir.jlo^y curb -   .in- »•^•-. - 
.   *-„v..+    ,r..Mni>¿n i,^3er/ation :-.n¿ treulMiït  in tue 

"' .     .        M.      ,..n   .jnntïnmi ill   : 

place oi   proàuctio:» •:wv >,«.  r8-,;jprrvi  '. *<.-hnl'-'v 11¿ •IT ,/orthv/hile for 

P +       . «,-r^    T>.ndiRr -VU«• o-ientlfic processing 
suboe^ent transport  iiu- fa^r^, y-M«.C -•"• 

a', convenient rentres. 

«•1.1 *i«*~l. for «rio,« .1 „» x. bri-'ly «l*—l«— 

I. no^l ti- »A4.u ,—W —,nt  ..T ;-X0 parcel * *. 

V(,ai wlB, of th. „.i«n *- ^ c«w-i«.ti.s ,^ '~t.Hr   , £-* 

„^t -n -.,•>,„. *; ti- lui* ^ «ir»^-*- '*?»«•    «l*^^ise, 

rr. the oth*r >»»; -% **od lr-» *   T'* ^   ,: ii*i>\   hjiie »-*\ average 

.»i ,*,*    Mhi»r»a© the oorrespondtng 

ridire ,or P ».J». -y »,.*..   „««»i 
*.    *    , „„» tv*. .-e'Br'M-ctülly exploit«* AnlBs.* 

,^«. v- far the mo*  taw**'«* -^C *fA v0*•,, " '^ K       * 
, .     .,     w-â — onal -»•!-«* vf ilaatiow» are t^ *f*»U «íHm 

tosrodact* «Mid ^-«i-»" -.ôrwe...fcwu>.   "« — 

Z — f»«- ,**««« f- —^ «—~* ' J-^ r"^ 

tJ! M- •«- «» '«-'"*i ir-"*t4",; McM,w,A,d "lta"" 
,h«.. for «Ufi-i.' «»e« -''-t'1««' «,„«t«ml.i. ««-«• *" »~ 

„t^Bu .-wir *^«- -^-«"' -•«"•• iEr^t •-* r^ 
irv^ lln* ...;   7ont«eipor.ir7 tnvettlotion r«l»*w 

arri artificial .v-fto.    «i'.J.M-   lin , -.1  *« 

Ì.,ìinn Hide* »*"- SJCJ..»   ïirîiir.v'iv-'*   <t--fi#-t^ 



nutritionally balanced humn ioode xarougl- riderete modification and 

reinforcement of the naturally deficient f.íeenttal añino acide.    Hide 

collagen can also be used ae functional aiùitiv* and protein supple- 

ment - m neat binder» ortender, ve^etaM* protein terturiaer or 

components of high protein flynthetie meat» 

feto atines 

Mammalian small iniestineu .-v-s raw raaterUl for sauuage casings 

constitute another important claugMerhoutir byproduct of very 

considerable export potentiality.    ""Jach cattle y^elde 140' of thés«      s 

lnt«otinee while each goat and sheep conti-ibut* a lenjjfch of 61? feet*   * 

Sausages, as a class of convenience  food are b-eominj: increasingly 

popular all over the world, some / Hllio-i pound?, beins annually 

eonsumed in the USA alone.    In moot of th« Western World as muoh aa 

10jí of the total meat consumption ie m the form of sausages.   Sauaags 

sating has also come In a hi«; way in Japan with n current annual 

consumption of 1C7,0CX> tona, necessitating an import of 4 million hanks 

of animal casings«   Japan's consumption sf sausage is expected to ris« 

to 210.000 tons by 19771 when its requirement for animal casing* will 

be almost doubled, to fc Million tanks. 7 This ¿rives some idea of the 

world demand for animal casings.   The sub-standard traditional Methods of 

oaring of these intestines by wet suiting ae are currently in vogse la 

•osi of the developing countries however fail to me*t the highest retirements 

of sanitation and hygiene prescribed by the food regulations of too sophi- 

sticated importing countries»   An improved method of processine the intes- 

tines In the dry, ready to wet condition and in & completely sterilised 

form,if ns<MSsaxy. has Veep recently develoned.    This procese, whiom la 

capable of producing anime 1 easing» of the highest standard is s«semble 

to easy implementation in a developing country particularly in the small 

semis eeotor.   Besides being used as eaus&ga «cinge, the proteased 

intestines can also be advantageously utilised as the starting Material 

la tas manufacture of surgical sutures, c ports guts, rosicai im trament 

Strings etc.., all of which In addition to having an assured domestic 

anrkst, are capable or becomir..7 ace .ore i ,91 exc/innce earners for the 

country* 

V Ibid. 
4/ S.D. Kourkcilis -   Privat« Cofficjrncr..H-..:;  Vf. \ 
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Other orgarst piando and tia^-ucu 

Sine- a  *enr ti:'.';,   ni^.-r.i.-iio/»' "wlïy useful Bubo"'ircer. of benefit   to 

humar, beinrc have been t'-rnv.    In many   •>-   tne animal * insuee and a  large 

number of glandular •ieriv?.VL-'-»T, bioIfl.Ticj,1  riompoundc anc4. other clinical 

producta have ìven préparée  ¡'n. the".    In t ^is context, "»veral of the 

organs,  ^tanrh-s ¿mei. tiaRu**:   ii:»  ¡\mrreao,  ov^rierj, thyroid,   para-thyroid, 

pituitary, euprarrnai, bil«, feotes,  axc.ftm.ch ana rrtom&.:n liningß ape oí 

interés":  to the pharmiiceuti'-nl industry for the  preparation of a number 

of useful «Ieri vat i veo extrr.irts s.n¿ erisyneu Kke dedicated bile, cholesterol, 

pituitary, pancr^atin, trypsin, pepoin, reman, iWíatalase, hyalurcnidase, 

deoxyribonuclaae and eytoohrome-c.    The concerned ran rnaterials are, 

however, extremely time and heat semntive and for retaining their 

potency need sophisticated -acuities for collection,  predervution and 

processing«   The economic viability of commercially exploiting some of 

these substances will depenni on a number of fact ors, principal among these 

being the scale of availability, proxin.ity to proceesing centres and the 

relative price oi' alternate and substitute materials in the market« 

Hair, wool and bristles 

Wool arki mich epeciulineri hairltke mohair : rom angora goats, 

Pashfflina or Cashmere from Ci*ehn'*re roats,  llama and alpaca hair, camel hair 

as well as ordinary goat hair o'  flu    table (quality may oe adequately 

scoured i processed, bleached and dyed or in other ways modified to meet 

the varied retirements oí their ultimate em un*»».    In oaoe of cattle, 

hair l'row tail and ear is or particular commercial interest, the body hair 

which constitute approximately <   percent of the soaked weight oi' the hide 

in the tannery are mostly wasted.    Pig bristles particularly from native 

pig« and hogs have considerane value and find ready markets abroad« 

Pedigree pigs however produce hair instead of bristles and these ars mostly 

»tasted•   On an average some ¿j~ó oz of bristles can be obtained from eaoh pig« ' 

There is a good demand . ">r vhe coarser variety of hair and wool 

for ute in carpets end carpet bac*im; and  for making insulation and 

automotive felts.    All rther w*ste hair and «or»! can be made into a pre— 

digested nitrógenos concentra'.«* v. i -, h appropriately Lì percent nitrogen for 

uce in hop farasp, vine ya-* .A an     ' ,r other oopMsticated horticultural 

crops. 



itami rial ari'^ Ft O'.^c'r. eor.t * v..t c 

B,cau8e  ,,: tb?ir   ^ roture and bui;: tìieflft VprHui-le create a major 
public bean h ha,.ari /anf WStó1-• •• i. ,     ,       , a major 

««ti». «.,»«! t:roUí:ll KK.1;: atillwtlw i:i lhm,OT JiubV ^^ 

substituye ror bran ,*«; a i;-"  i-, c-. " • «•»••;  .,, -    «i—    i i C.A.L.   ^«íbi-iat fie a  oon.-ce íU' ¿«Bí rabie 
ruminai fiora.    Ti'«' ree*   >- -î-h,.  <,•>>„,.•;, i -    ^..   ..     „.i-.  ;^e,^l,   no^er,  o,-;, be ¡«i tably composted 
for UBe in an a.ljoinin* ,*rd*n or orchard o, •« auvant^oly utnized 

alone with other «la^tcrhou;:* wcte* and ^^ ,.,r ,he fí,nemtion or 

methane  ¿as within th,  jremiBeo for the  neceecary !.*a+  ,r;l  iicht. 

Blood 

By and iar¿e »lood calcules l/ll - i/i, pirt, 0- tllB body weig]vt 

of the animi.    îteokonùig an average yield or ten k^u, 0" blood /rom each 

cattle and one k.:,„ r»« «ach guai and sheep it in exacted that each 

Ur*» animal will yU:A -.^proximately V. kgme of dry Wood with snrill 

animals contributing some 200 <9» «ch.    In term« ef blood meal or 10 percent 

monture content  it in orally flBBUMd ift c<Wiernia3. rroáurcion that 

anali animal« and ca.tl« yi^Map^imai^ ;^ a:,i 6-7 l^e per J000 kge 
oi their respective  ''iv* we^o-wV« 3/-ni.„ *•*-+*«+   , • ^ , j     wwt   ..i..   ,/e,£...ttB.^ ii.e extent o.   e,.,onOi.ac:  lost; wr.r.re blood 
is not utUHe'i   nt .-ll <-,Vu ther^ore  b-  eucUy   ^-.Mne-.... 

Apart -rorr i<„ ,ilC.ln UBe .,, Mwi, ,wal (_v. :dtr0;^f)Uf5 conc,ntraU 

which wiU b, r.:eW'  t-, iv,er,  .«-e^io• or 0;i].„t> blood extract in 

presence of anti-roa^i-tnt«  i*** wide indugiai, applicali«*« a. adhesive* 

particularly in plywood industry and for crow« car«, as a clarifier for 

various industrial «tract», as ,, „tabKiaftr in bituiaill0UB 8fnult;ione and 

insecfcicidal ana  •a.^^ual opmye.    Beeide* it in extensively used in 

the finishing of leather and in the manufacture o:   rir* ext inching 

foams and moulded ceramic? with C'oam atructure.    Other epeolflo application 

of blood includee its use an the source material for albumin for printing and 

pharmaceutical industrie*, blood charcoal for &a sbeorT*ioa,eolveirt 

recovery, and ar. decolorala* ttCent« fo~ a num-îr c.' industries, including 

oane au^r, rubber, pW^tticcU, oils and    a;., anu .Tcoholic beverage, 

1/ and 3/    ibid. 
• ••/• • « 



•tarile whole blood and. serum» Mood plasma *urui blood cello for the pre- 

paration of « host of pharmfw'iatttioal derivatives» eneymea and chemicals« 

Ben«» 

Bones account  for approximately ìrj percent OT' the weight of draaasd 

oar cae ti in o«»« of cattle, ranging fron! 12 percent for healthy animal» to 

as Mach aa 30 percent i'or the more bony ones.    In small animale like aheep 

and goat they represent about ?0»¿ü peroent or mich weight.   The organi« and 

inorganic constituents in bone are generally present in the ratio of 1 t 2, 

awl it le generally reckoned that each cattle on an average yield» 

ÏJU5 - 10 kgms of bone meal,  that fro« the goat and sheep being 1.6 - 2.Ô 

kg«» only*    The organi« component representing B-Jö percent of the total 

weight mainly consiste of osaein the «other substance fo* high elaas glue 

ani gelatin whereas the inorganic portion ia principally composed of 

calcium (32.6$) and phosphorus ( 15» 2$) ./in placea where chlorine disposal 

la a problem or where hydrochloric acid could he made available cheaply, 

conversion of bonee into ossein and recovery of dicalelu» phosphate a« a 

byproduct may prove economically worthwhile»    In this context it would 

therefore oeem preferable to ©sport bones in the form of ossein rather 

than in the conventional form of bone meal, bone grist or crushed bona. 

Processing oi ossein into hi**h gr\a«s photoijraphir and  pharmaceutical gelatin 

will be the ultimate stag* oi' utilisation of this valuable byproduct*    A 

considerable t-tount of neatefoot oil ì .ving important us- as a precision 

lubrloant can be recovered from the ./«HA ahinbonee of an..aals.    Sach 

cattle may yield up to a pint of auch oil which may b« subsequentljr «ad« 

foot or stearin free.    Bone marra« usually contains 95 percent of poire fat« r 

Sinews oould be separated from bones and nalvaged both for export as such 

and for making ¿lu* and technical gelatin for printing, paper, textile, match, 

mineral and wood processing: industries.      Other useful products derived 

from bone include raloined bone and b'>ne r-har, b->th of which have wide 

industrial applications. 

Horns ami hooves 

Like bone, these are also compounded into meal whif-h has much ths SUMS 

use AS the bone meal, although it cormaanaa a better price.   Intact horn» 

V Utilisation of Animal By-products»  »WO  1962 •••/•«• 
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*•     ••-••-»   i   ;»% t.- •*  1 ""«»iMtr'&î raw 

vi*  ur.miia^tur«t 
«d  With   .,*  ty-,   ,«,ltíinry  *..„„   ;,   t, w,  mn  :i   lt-H<tol   1M,   ^ ^^ 

Ät  in  ,M Mar^i^ «*«•*«!   'or , nu^r ,' a^iftl ri«*,.,- i^^^ 

countries, h^v-r, th-*.« are Ki    a!^,>  < ^  .„^^„^ „„^ t0 t|w 

41 •     'i---'u.^   .I-I.F.»I. .„r*1   raditi ti*« o:  t>* aim« 
continu, i, b« i„„.PîM ,v;   ,o„^-,.,aM, „0, ,  ot  ..^^ ...^.^ „rhjMl^ 

Animal    „t  « .1.0 ..-n    >—•    ..s. r¡,H,n,Rl?;  ^r-,^ r;^->rl-ut,3n. v*i 

fal«i^ : r,* v.ix.1 >-    ...v    ï4>.  ..,tllie uen.1y tUïnIl6(f,  hy anti„^it..irr;î<    ?he 

- -•       '  •  '-"•    A"*      W4  "»"•  ->>T  ".fi'ï«Hw\nr •-.-tr  jbt'.Ubilltj' 

on¿  orlon.-- v.lu*.     i    is  .h-^.ort .»rofcûcitcAJW .>:iirVa« tftAt *>^ry bit 

of worlhwhil* .?.t  ^.-ii-ii^rî;/ •.•;. c*úl, p»wnteri- ^-, 3W*,inrî r»t i» 

r*eov*r* :  -.---rf. ,.;,«. ,„aT.c,im .    'j-..^^«^-.-.!, j^ount o.   :-\t  "an .-tino fe- 

Balva;^.!   .ron ilíshia^ art;' f;iu« r*<..ike 

üer*^tm. .»^r í/s  -ucp^-i a ;n. r...^ •   -,-! ;..*n :^^ .-vr. ftvnm-í-  p-otuín 

Majo" rt:-«rt:: •-> _ JrÍÍ¿aLL.'li:Í-iLl'-J.ii. 

Tn    .-.íi.-.t ,-i  "> ft.-/lV   o!   -*i-  npeci:.-  *>iv¡  'tu*- MtlliTV.ion c.   inJividuftî 
ani- J«'Sï' r.<" -:?<•«   ibf^*>, t:-r*> •ir* ti -se PAJ-H* .?;.<.4B or their 



•«•«•••a •••• wmmm 

•* iO*» 

optimum uUliwt.w **  part ¡.-.„ .nr  , .iMtd   to develops ^ountr\es.    '.These 

generally relate • ,> • n-^-b'i- . .*.M -t.t-i r.-at b^pmo-arv m conçoit« fonr 

derived both •roí, . on*r,t • - ,-.*->..  =. ^ .:*.;P   ,juro«*j 

^mQatlonr - .~n«  o: the maje-  dm,tr«inte 

^î*y ò*ve]r>TTfii"r.;  nrojtranims 

»  .re, '¡tufi» and concentrai.« with U.e recuire^ 

";,••. i     vu* ,im:   prie-*.     Hie noet otitic 

lia'io-i:.  :* "ne  protei :v oupr-l^ment ree^ei   .o 

•  'w';;.:«'«,    :Jtili.*it.ion o;   inedible slau^hier- 

^' A» ^oi ein aunj»t».?ap- 

thai   Starvi t.   \r  t>»  -.JH • 

today íu the   I..C. 

amino aci '  ptf. 1 !» 

component  :-r' tfiem-  . e«n  ir. 

ensure the ojrtir.tr   -..-i-, • s- 

house offal* ana mrt H* w.t;   •.  — r ;0t*i ¿rote; - .?nt*nt up to iF  percent 

M A aouree ->f this proteix therefore -, Toit»:* attractive economic 

possibilities.    Unit.« ini;.v l ..¿»ote.inr-, •.'«•^tixfcle pro! »im; merketlîj Lack 

sane of the ««Mr.ti.ii amine v.:xrisf vitamine, minrráí», troc* element* and 

the unknown growth fa-t-r «•-,: »ir« thus nutritionally dérident -IAI oannot 

therefore by therm*'ves .-orvti^i ;- be lanced  feed ct.    Th»ir admixture with 

blood/bone/Seat nealu ruh  in .-.ilr.iur-,  phosnUt««;, vitamine and such 

essential amino ,vsidn lilr-  l.v;;;ne, 'r^r^iane  mo lethijnine therefore 

ensurea the dea..-ed  ì*v* :   ..•/   .i*.-it. •••: and «ià^ntH-ely rnn: ore* The 

oarbohjrdrate rùmine-ts   i-   ì>--ì  ,-o,-Mi«tiono.    ütrect feeding of bone meal 

to growing natile in reauì the  ra> ,.f «rowth ;f V-.UII« stock nearly twofold and eneur« 

Mtcniehinc caia xn wei(;i .   IT.' ..¡il* rt-^uetio? .    Aiuitione of aninal fats a« * 

oonoentratei source *    en*~.-?>  jn riti-mr   avine ensured feed conversion retios 

that were inpccoiLle to .;.-.:,..--»* ¿. i'«« *-*«*•» a«u.    li ia through such UP«, 

reuse and ree, clin* -'   uu "  i hyproc-.ici« that  the protein cycle is kept  goiii^ 

patting into circulaiiAn r.ore r"c!eir:;; : or tbe benefit of the stock, stock 

owners and cor rumerà. 

2Î A», the raw stock, or retooda ~ th? .row*nc desanü  for certain elauHhterheuse 

byproauctn aad ncstea l.y -a;)«.!lv ax nane fn;: prcMusec'  f«t/o»i iiviustrie* affor4« 

an opportunity . >r  íon¿ ;,en-  «rt«.le expanse.-, with ^:;e concomitant earning of 

valuable  fore^tn «.-*•!."  ! ;:  --/-...:. i.-.e:j with   -evlopir- neat induotries or 

substantial wil.'   U-e  -*r,.-?v^-.    It  -iS ^stiaate-i that the current annual 

value of net*:--    ^*.-    •     .   -.«..   • ,v--r  ^ ÜOO0 -j Viono in North ¿marica, 

around  Sf:OC T.iljLon» in W*. •   ..-ripe ti>d   JV^'O aillions in Australia.    The 
indu at rv e'ive--ta  -   ,•;.••  ••1-,rr*  •     rVi«. «.-,^:-*    v^#   V.T » ..-.-.  ,.  .•-n..B - —<„ v,.   • r-   •"•••  -  -j     -ii »• •.> • - oat o i ¿n.** .*¡36in by 

• *•/••• 



if 

tUI    »ft ^r^r1   „.-„J h,np^,,     t ^     , V""'      •'     aurv^»v*«l« 
on« u i:ilW ., ,.    ,,>.,  .^    _..J(„". n'    °^    —* l*re«it have 

narria   ,c-^r,  ..• .       "       ', */ £" "''*"' t" yj*1''- rí"í-'iil ^orit 

.indebv-.e ,,,,.-./_:"l*.:i*"u*""fc; • "^^-^^«" 

million    onfc  -fr üinurr,    ;>>.<.-, i   ,..,.   > 

» •* - : • t ' i vine y.  trfic'iea( /'•«tac.   M.J.'J 
-if « . "(*•' ¡¿ w.:",   itii-i., :T¡uf»!i-, stomachs, LI,.,    . ~      -   '   '<••'•-,  • •• ;f op-IE-, stomachs. 

Diet«!,   i.or.«r.   -¡.r; '   ialiu.. -••-  ..»n   ., . , ' ail°     w11  a-  PbrtiruV.ir ..-«vira ^ c-rirn »«*+.  « i..Vi^ ,.•   •. ..,»»»..   u.. rtipo rasata iar 
wM("  *««-•«  «oiam.r.ptinr» markte r;-.;-)y. • +  .,,„, ,, • «• -> *v.i!.t rtwi wsjjÄii oíten are,   -'or a 

-mrt .», ¡»,0,..«.., i«,, ,,r. „..„ iWtÄ, *. 

ïrtflwi   ..:*.,:.„  ,.  m.,*..,...„,   .......    ... -   "   '' "'    '"  »"«•tl««l 
tnv n-11-- ,w  • -".-no . •.c... M.;i.«r valu« than 
wi». unuaL.,  obi..,.,*;   -tb«-..!..«  .c,  til. ::.•  --^is. 

*) ÍUiÍa¡E.^;Jí..^i ni 'i-i. T-TC,, ,,, ,.,,...,.-»-       .    . 
ueveloTr.    •      ' -^—• ^—.    ... ,g    v.   '  J.*'lfU_'lnr^_n-i-ì.  illiii'al 

•o-t «:   u'li.^wr"" ZS"^"^   ,f   "" '"Vftiü^^^^ «here 
•,._„.    , k "      "f,iL '41''-  ¡.»••••»î.Mrf wJii.-îh to a 
Aargw extent   iv. ehron^-aîl-'   •>-•• <»...•   ,* 
»«a.«  ,- ti,- lar- ,• •„.'..       - ''•'"-o-- «.i« «ar.xn», and 

«.«tt.1. V' '""""  "i"1" "UUÍ*U"I>  mth•° *"*•<> 
^•* i..11 u«.a «r th«  rcxi av.uia'ole.    .',f, a ^n,,K  ^hear 

•ninßlfl me y««» arai «»•»rfur-sj,   «¡ow „-- jno>    v      ,. 

..rprin^,    ,»r»l /..   -o,i4.0fl MI thesa «««i les« miJJc 
--, «rt ,•.,u„„ «i !„,,,..„« „„.„^twaty t., lKWtal dUtMM 

...       ... •'-!l-jf   •'    tf'f   *^-'^-  te:-.i.    Luckily,  howtvtr, 
this prioRTta,--: ufí-ir.iw.cv jn  íiv-n-s^v .-.., v. . , .. , . 
^,. . * l    ,JiJ- '•-• "« **.-W reiMcieci  by feeding 

-*. .r« b«.a w,i«, ,„.,„.    Irfniru^ en,M,^ countr.9B ^^ 
iron such enroule   n¡-r.l1D¡•,,!*••- i# i-<^>. 
ä. , ^     P"r"J •,e-"?t<B.:.y  ir^i^ntly «port vrust quuititiM 

- o-a--.-  ,0  ....^v-  thf.ír ~>r\i    parstur« and 
livectock. 

Ar tour-   -,.   nitr. r;,f  ..r,:.,,.,:,.,,^, 

6/ í1^. 
7/ f...w 

í.( .  p 
"í.   • Jt "*.;-••< -f- 

or-^inicr. bail« up oí' hoof and 



,               -  ,               .->*.•; v ••*>*•'•  etr Arti co^iaininfí »• 
„cm «al, tuta? <«*t ••»•'• *>"" fc  •"•"• ", .., lr la 

nuch an 14 l»r*n<  Mtro^n ..-* , 
«Ito the** -le,** nitres m«r .-*** »m—   - -    r. 

and ¡w mirth ar» &.rr.o.. ••«•*,--. «—anice 
."i>ei on the «o:v.in.~ ¡-ronertjF «'   sow.    In wm«!, 

beine -re reexatan,  l      •• - •-*-   '^ 

.rfoct. n.1« t»*i- -«» .«•«•-*•'• ,.«rt«*i 

„.„uo. .. «a. r.»    ^ c„n0.„tmt«l orgele, oft« 
after (. hi* »*« «P"   — „,„,, 
contain «mavietabla »nwu«, t or 

„en »or..   «•« «f« <"  I*<»iJ»t« • «'   

percent. 

„-«.-i»r    >w/er, the   approa-ß*. toward 
In most florin« nount. i« ,  .. «•       . 

UvMiook dev.lopor.it o,t«n ^« - 

ful but nevertheless .vai*** ^** °' 
ü  Vi; 4.«!• range oi  variable 

ful but Bwrtneia... .v.^—- Bitoatloii» in 
, ^     ~! ,.+«      «»ia ha« resulted ìTS à 'par/^xicÄi t-ixu 

ae «ach aa tha very «ounx*ie»- * , 

and animal nutrition ar* ^BO — •«•»• 

I« their *. re^ ^       J ^^ lSM^fH«. 
unco^n to find a a,*alo,u. ^ ^ ^^ 

blood down the dnxtn ^  °• ^' *«-   "^^    " _, fir,arce faptlffl 
.»  , «--ia-v-Aöle experto«' •">-  i^ß «caro« ^w*^*«' 

derivatives at the Mn-r »*-  « a-—-- ^^«n* , c0St3 «Ml, iWpi«M.in€ 
«change;    axpott^ .»....-.     .M-^nC «Xanii.t«*ÄW 

"-1-ratu: Urv"ír:;;,;;:.,,,. «..»- -««^ *» 
i^t ^.x.»• *';' '-;m;rM^11il.i„,i>„»re**«*» 

aa,« from .-»-ora-vci a» riman«  K».-« 



»i ». 

•«i «uns« 

.r th*re: T-r   *í   .1? <--ißCnlial io silvas all 

•  5r5<*«'..v: V.-r   ••»- a wide -wee or their 

a-* -in« n&tion&l mtritio» la vie« o;   -Su porslMiiij +><> inor 
art. e-nti',»"»,»*T"   ->pportuni-H*st ti»8 

|#wlf O,!,?*, •xpí'rt f^rnlnci 
ftSpNtt   OT ««=«•*  fe/pti'Awi,* «u,  

er-it» B«ffi«w.» consideratiosu 




