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summary -The experiment was designed to determine the effect of feeding tvrn different 
~i-,J , , f : (' ' 

qualities of barley (deteriorated and normal) on the production results o..nd 

quality of the lean and fi::,t of the rcsul t<-'.nt c2.rcases. A study was also mo.de 

of the effect of soaking these tuo lots of barley. A total of 123 pigs (20 -

90 kg) were used in the experiment. 

The normal lot of barley ;10,s grown on the college farn and compared \Ji th a lot 

purchased through the trade and \7hicl1 ho.d deteriorated during storage. The 

germination percentage of this latter lot of bo.rley uo..s not more thc..n 23 and 

it had in addition a high level of bacterial o.nd mould infection. 

Ho statistice..lly sii:,rnific2.nt differences were found bctueen the lots of barley 

with regard to the growth or feed utilizt:.tion of the pigs but there rms a 

tendency for the deteriorated barley to give 2, someuhat inferior result tho..n 

normal. The lean/fat ro.tio nas not affected. 

A comparison of tho effect of the two lots of ~Jarley on the lean q_uali ty shoueq 

that the deteriorated barley adversely affected the brig·htness and chroma 

values of the lean, the pH value 45 minutes after sl8.ughter, the extinction 

value (acc. to Hart) o..s well c,s the total pic,ment content. rJ:llie differences 

were all significant. A oignificant difference in the "keepnbility" of tho 

depot fat attributable to differences in tho lots of bv.rlcy mts also esto..l>lished. 

Soaking the barley ho.d no effect on any of the clmracteristics studied. 

~sammenfas sun_g 

:Gs wurde der JJinfluss von zvrei Gerstenp[_:i,rtien ( lr'..[;erun::;s~j;escllLtdigt und normal) 

a.uf die I)roduktionsresul to.to 1,i...'o.cl die :i?leisch- urnl Fcttq_uali tJ,t in einem Sch>reino­

produktionsversuch ( 20 - 90 kz) mi t 120 'i1ieren untersucht. ,O:J,s Futter \mrde 

teils eingequollon uml teils trocken verfiittert. 

J!line im It>ndel und eine unter guten Dcdinzung::m auf de":1 Versuchs~"Ut angeb[l,utc 

Und gelagerte Partie uurde untersuc:1t. Die Keimfc'.higkei t betrug im ersteren 

?alle nur 23 1J. Der :Gc.kterien- uncl Schiumelgehc,l t uar stc,rlc erhoht. 

Bezuglich der Gewici1tszunnhmen und :'.?utterverwortun[;' ko:..mten keine statistisch 

gesicherten Untersc~'1iode zr!ischen den Gerotonpr_u·tien festgestell t verdcnr cine 

eewisse Tendenz zu Ungunsten der gesch2.dic-te!1 Partie trc,t jedoch hervor. Das 
1:11 • 
~ e1sch-::?ettverhaltnis wurde nicht beeinflusst. 

Der Binfluss der beiden l'c.rtien c,uf die Fleischquccli t8.t ert!,'O.b sicnifib.i_,nt ge­

l'ingere Q,uc,li tatsmasse filr die gcschiidigte Gorsto ~Jetrcffs des liellic;l-::ei ts- uncl 

l!~a:rbto 1-wertes, des pII-"tiertes 4-5 L~in. post uortem, des Extinktionsrrcrtes na,ch 

lie,:rt sowie du s Tot2-lpicmentt;chnl tes. :Cs kormte auch ein signifikanter Zwi~ chen"! 

»(l,t'tieeffekt nuf diG Hal tbarkei t dee Depotfottes fest0estellt uerden. 

'.Ii' '' 
6 ~ clie Einquellu.ng konnte kein signifik:::mter :Jinfluss fcstgestell t werden. 



Introduction 

Periodic2,lly there r..ri s es se:~ciouG p:co.blems duo to po.l o soft exuc1o,tive ( ::?Sn ) 

muscles in the pi ~; cnrco.sos. It uo,s thouc ht tllo.t tllis condition could. be 

associated with storage deterioro,tecl grnin, Iit::i.inly IK:.:cl e;/ . It ~-ro.s thoucht t ltc,t 

the feedin{~ of such c r G.in in a soo.k od comli tion furt~1or ae;gr :, va t e d the occur-

rence of PS:C-nuscl0 , 

~~ign of ex_perime:.1~ 

Four treatments ware employed: 

Leal containing ~~k1rlcy A - unso ::..,.J::ed 
11 I i Darley A - soc,ked 
ti II Darley · .. -, unsoaked .Li -
,., II :J r:~rlcy 

,, - so ::~ked J) 

The barley wc, s from t he 19G 3 harvest. JD,rley A wo,s of normc,l quality uhereEs 

Darley D ho..d undergone deterioration dui~ing store.go. 'J:'he:ce were 1 G pic;'G on 

each treatment u :..1d the experiment 1ms c o,rried out first i n the stwrn1cff of 19G4 

and replice,ted durinc; the uinter 196L]./65. 1.rhe feeding prc,ctice uo..s tho sai:1e 

as tho.. t employed 2, t the Swedish Pig I>ro .c;eny Test inc St :.:~tionu ( Svinsto..mkm1trollen, 

Kungl. Ii1:mthruksstyrelsens meddcl anden, Serie B, !h:·. 55 ). 

Results 

Growt h and faecl utilization. ~To differences 1;1ere foun d be t voe:..1 tl~ ec.tmc,1t n uith -- - - -- -- - -- -- -
rego..rcl to o.,ppeti te. Tho growth £>.nd feed utilization o r t~w pic o io :oresen.ted 

in 1.L1able 1 which sho\1s thc,t the g-routh of the piga on Tk,rl oy A tended to be 

hiehor thm1 that of the pic-s on :Jo,rley D in botl1 rc1Jlic c,tions . T~1c meo.n differ­

ence wo..n approximatel y 20 g but it rms not sto,tistic ~~lly ::Ji5·nificc,nt. So cJ:i;1~; 

the meal did not have <:my effect on the e;routh or feed utilizc tion ui th either 

Barley A or n. The feed utilizo.tion of tho pig s on ilarley D ~;ns le a s efficient 

thnn pigs on :Jo.rley A and this vras a consequence of t :.18 lower c;-routl1 r~te of 

Darley D pigs. However, the differences r.re:ce not r;to.ti s tically significant o..nd 

must be interpreted o..s an indic:..1tion of ·(;lie poorer nut:ri tiOi.lC\l ciuc,li ty of 

Barley B. 

ln the first replico.tim.1 of the experiment ( sUlillilcr 1964) one pig from each of 
";:) 

...iarley A c,nd H h ::td to he emergency slaughtered 2,11d h1 the winter replico,tion 
0ne pig from Bnrley J was clinin8.. tcd. 'l1he c c.uses of climinc,tion nere not found 

to be associated with the treatments • 

.2.a,£c~s~ .9.UE:_li t,;z,. Carcase quo.li ty rrc.n as s essed. on the bc.nis of °fJnckfat me:),suro­

l'llents and an assessment of lec.nness b nscd on the method employed lJy the Sr:edish 
p· 

l.g Progeny fJ:'esting Sto..tions. 'l'he follo\Ting JJ odcl vms uoed for tl1c st2-tii;;1 ic~l 
analyses. 



Source of vo.riation 

Replications 

Trea.tments 

Error 

Total 

Barley A v. Dn.rloy D 

Soaked v. unsoo..ked 

Interaction 
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Degrees of freedom 

1 

3 

120 

124 

1 

1 

1 

The signific;;,nce level of tl1e differences nrc sho\ln in To.blon 2 - 4 and 

follo~ normal statistic~l practice. 

rt will be seen from T8.ble 2 that there \70..S no sic-nificD,nt difference in ba.ck-

fat thicknesu due to tho sources of variation. Tl1Gre \m,s, hovrnver, o, sicni­

ficant difference in belly thickneos betueen roplico,tions and o.lso a si:;ni­

ficant difference lJetween replico..tions vri th respect to lemme so in tho side. 

'i1he 11rea of tho lon15issimus dorsi tended to be somerrho.t greater in Replication 

I than II uhich may be explained by tho variation in the experimental animals 

obtained for each replication. 

It was interestinc to observe tha.t tlwrc vms a significa.nt difference (P<0,05) 

in the loss at slaug·hter between soaked m1cl unsoaked inoe.l. 'l'he soaked meal 

resulted in o, lmmr loss at slaughter (27,9 1.:) than unsoo,ked (20,5 ;;). 

]!e_£n_~a1:.i~. It uar; presumed thc,t Boo.king the menl rrould fo .. vour the formc,tion 

of fat break dovm prod1rnts which y,-ould in turn influence no:cmal tissue func­

tions. This was mev,sured by determinin0 the J.O'I1-valuo b.;fora transport to the 

ablmttoir end after sletuS"hter. The results ('I1ablG :>) shovr tho.t there 1ro.s a 

significant difference behrnen replications with i)lood to.ken before slauc-htcr. 

There was also a significant difference betvrnen tho GO':l'-valuos before o..nd after 

slaughter. 1.11118 increase rms signific~mtly groa ter in Heplica ti on I tllo..n in 

neplication II. 

A satisfactory expression of loan q_ur;,li ty is obtc,ined by measuring the bright­

ness value of the lean by means of a remiosion photometer and then expressing 

the results according to the CIJ~-system (Thomke e~al. 1965). Sig:.'1ificant 

differences (P:::: 0,05) betrreen JJo.rley A and TI' s effect on the brightness vo..lue 

of the lean uas esto..'olished in this experiment. The 13 Darley c;ave rise to 

clearly lighter coloured lean tho..n the A grain. It will c.lso ·he seen from 

Table 3 that there nere si0111ifico,nt differences in the colour (chroma) of the 

lean between replications ns well as bet1raen B~rley A end B. 
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o-t:her measu::ces of le2,n qunli t:•,r such c.~ the pH, the extinction vo.l u0 ace. to 

Ho.rt and the total pigment cmrccnt slloned lliGhly significc,nt differences in 

some cases between :i:·cplications o,nd siG'£lificox1t betneen lJG.rloy A 2x1d D. 

!.°'! ..9.ual_!.ty. ':i:ai)lo 4 shows t~1<',t thore were si{;nificm1t differences between 

:replications ui t l:. respect to U1e r~uo,lity o:f t ho depot fc..t. Sicnificc,nt differ­

ences between Dnrley A p,nd !3 for the 11 k oepo.bili t:/ 11 of tlw depot fr>t we:re o,lso 

established. 

Discussion 

Several reports in the literature indicnto tha t the fceQing of otora~e and 

hc,rvest dete:r·iornt e d gro,L-1 c,dvcrsely affects ti1e gro\ .· th rcd;o, feed utilizo,tion 

and generl~l heal th of the pigo. In ot:1er reports horrevcr, no negative effects 

have been observed. In this present experiment a olic;htly negative, though 

not significant, effect on tho grov1th rate [~nrl feed utilization rms noticeable 

betYreen Darley A nnd ~J. 'i1hcre uere, ho\levor, significe.nt clifferencos bett1een 

Barley A ~md lJ ni th regard to the quo.,li t y of the lean rmd fat. 

The cBuoos of the differences must obviously· be attributed to the barley, but 

these differences '\'!ere not o..pparent frorn tho crude o,nalysis of tho bo,rloy lots. 
' 

Ilo,1ever, as described eo,rlier, Darley 1J differed from nornml e;rain in sovero.l 

respects and the changes which occurred due to unsatisfactory storngo has 

preswnably given rise to the difference s O~)served. In order to be able to state 

this with a greater degree of certc,inty it ~-rould have been more se.tisfo.ctory 

if adequate quantities of Darley f\. ho.d been ruo..dc nvailo,l)lo en.cl subjected to a 

clearly defined deterioration procos~i . Ifo[;'2,rdloss of thio, ho\rnver, it is 

interesting to observe the pronounced differences between the barley J.ots in 

their effect on the quc.lity of tho ineet produced. 

Since the energy supplied by the feed vms tbe same for all the treatments and 

the gTowth of the pigs on the normal barlo;y tended to be oomeYrlrn.t higher than 

the pigs on the n burley it is most probable that the differences yd1ich occur­

red were due to the fo.ct that the D :;nrley \ms utilized less efficiently. 

Possibly this was a :ccsul t of the lo.tter lmrloy hc .. vi:aG' undergone sor:ie process 

of deterior8.tion Ylhich olocke<l tlle utilizo.tion on oi1e or several nutrients or 

essonticl constituents or, tho..t some inhibiting fo,ctor origino,ted during tho 

Process of deterioration. It uill be seen from J:lo,ble 1 tllo,t the differencco 

between the lots of barley tended to be greater in Eeplicc,tion I thc.n in 

Replication II. That some cho.nges took place in the barley betveen the repli­

cations is supported by the fact tlmt there uere significe.nt differences bet­

ween replications Hi tll retrpoct to some lean o,nd fc, t ciuali ty meo.suremcnts " It 

:is probalJle tho,t this is connected uith tho feet tl1c,t the moisture canton·:, of 
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the bc,rloy m:w not sufficiently lorr (14 e) for stoI·c,eo 2.t rol<C-.,tivcly high 

temperatures and c..lso thc.t the barloy vaa stored in paper s2.cko. 

rt must honever? be pointed out tlmt there rro:ce differences betuoen the 

experimonto.l aJ . .:.imQ.ls betrreen the replicatiorrn and thio Mc,y have had a deciding 

influenceo ~l'homke ot nL ( 19G5) ohorrod that tllero uoro pronounced difforencos 

betuee.n progen;y _:;roups ui th roc;cvrd to lorn1 arnl fc.,t cllo.,rc.ctoriotics. In thio 

present experiment the differences botnoen tho experirnonto..l o.nir:io,ls hc.s pro­

bably been c, contributinc~ cn,uue to tho differences botueen roplicatos. 

Surprisin.s·ly n ccnaistently hic;11Gr avo:rago pII vo.lue i..rr,s obto.inod in Roplicntion 

II in spito of the fact that the extinction values 11ere clearly lover in this 

replication thc..n in li.eplication I. This is contro.ry to generc.l GXporience D,nd 

earlier reoults, 

Of moi·e ii1terest frorn o.,n experiaentc..l :ooint of viev, houovor, ~ro the differ­

ences attributo,ble to the two lots of bo,:cley. A pronouncedely pq,lor loo.,n uhich 

had o., poor juice ret~ining capacity resultGd from the foedinc of deteriorated 

barley, i.o. it was qualitc,tively inferior to lce,n obtc,ined from the foodinc 

of normal barley. Since no difference uc..s established !Jetr!oe:i:1 the GO'l'-vo..luGG 

of the deteriorn.ted verous nornml 1)o.rley .:.q::oups it crm be c,cmJI:led that there 

wc..s no tissue breevk-doun (nusculc,r dystrophy) o,ttri:mto::Jle to the 1x"..rloy loto. 

lTo histologic[',l examination of possible tissue chr'.nceo uas unC.erto,ken since 

in the plo.n:c:ling of tl1G expGriment it uas decided thr~t possible difforenc8s 

rrould be characterised by thG GOT test. 

In tlrn cc.lculo., ti on of the differences in GO'_O-values prior to trrms-oort r.rncl 

after slaughter it \7c,s found that tllore uero sig~.nificant d.iffo::cencoo (P.::: 0, 0)) 

firstly between tho rep~icr:.tionr::: (rnee,n differcmcoo == 13 GO'.l1 uni ts) o.nd seco:1dly 

between c1ormal and doterj.orc..tod 1x-.,rley ( mern1 clifforence = 10 GO'l' uni ts). hrno­

fo.r as the former difforence uns not occc,sio:ned by the difforencos in expGri­

mento..l anim!:',l s ( 1Jetueen replicatioi1s) it mo,y possi IJly 'be explained by the 

f0,ct tlm t the experiment 1:0..s perforrnerl Ju.ring -Che smJner ho.,lf of the ye~cr 

Vrhen the animals uero probc1bly exposed to e;Tec.ter stress fc,ctors in connection 

With slaughter. 'J.1l10 differences betuecn the barley lots indicri,te thc.t the ~J 

Dul:'ley h[."'..d o..n c-.,cg-r~.V'D,ting effect ui th respoct to tlle differences in tlle GOT­

Vo.lues brought noont by the tro..nsportD .. tion to the slo.uc,hterhousc. 

'l'he significant difference in the "keepalJili ty" of trw depot fat betlrncm pigs 

fed on normal and dcterioro.ted barley is nost probc,bly explc,ined by the lon 

tocopherol content of the 12.tter barley ( 28 me compaI"ed ni th normally [.',bout 

40 mg- perk.;). 
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A general oboerv[\,tion made in other experiments o..nd i.:hich u o, s confirmed in 

these experiments uas that after the oxiclo,tion of the c.,ntioxidants the forno.tion 

of peroxicleo in connection ui th tho 11 keepo,bili ty11 tcot (expressed ~>.s regression 

valueo) io more ro.pid in fat saiaples uith o.. long tha~i. uith o.. short "keopability". 

This io no doubt c,ssocio..ted vlith the amo1mt of anti-oxid2,nt oubotCl.nces £md the 

differences in the distribution of fatty acids in these fo..ts. 

Soaking of meal cont~l..ining deteriorc,ted or Dormc:i,l bc,rley did. not influence 

the production results or the quo..li ty of the carc~:,oo:J . It 1ms, houcver, 

interestinc; to note thc,t the loss c,t sL1uc;hter no..o sorae\llmt higher for pigs 

fed unsoaked tlw,n for pigs fed so2,ked meo,l but it is doubtful nhether this 

differences is in fact reel. The overc,11 renul t may thuo l)e sununo,rizeu !)y con­

cluding that soaking of deterioro..tec.1 or normo,l bo,rley did not ha.vo c.,ny influ­

ence on either the production results or the qu2,li ty of the leo.n or fn,t in the 

carcasses. 



Table 1. Treatment means at the start and finis~1 of the experiment together 

with mean growth rates and feed utilization 

-
llo. of Start ut. Pinal nt. Grorrth r~"-te Feed units/ 

pigs kg kc; !)'/de' iT kg g~L-i.,in 
0 c:.....," 

Renlicate I 

Barley A, unsoaked 15 22,9 91'3 710 3, 15 
Barley A, soaked 16 23,1 91,9 702 3' 17 
Barley B, unsoaked 16 22,6 92,5 697 3,20 
:Darley B, soaked 15 21,8 91,6 700 3,22 

Replicate II 

13arley A, imsoaked 15 23,6 91,5 736 3,15 
Barley A, soaked 16 23,7 91,) 698 3,26 
Darle;'/ TI, unsoaked 16 23,5 91,2 682 3,38 
Darley B, soaked 16 23,5 91,3 682 3,40 



!l'liib:Z. °" 2 . Me::u::i. bnok:eat; and 1 ea:n meaa~ements end "the -s:i:gni-:f:h e anee J..evel. o:f di.fi-e.reneea 

I . '"--1 
Replicate Significance I Barley i Significnrwe 

1 
Treatment ~Significnnce 

I II A I B Unsonked1Soake I j I ! 
I l ! I I I .Bo.ckfat mm. i i ' I 
' I 

I 
I I I 

M"i dbnck ! 20,7 20,2 
I 20,5 120,3 20,4 20, 4 ! 

I Mean 29,7 28,8 29,3 29:12 29,3 I 29,2 i 
I I 

Slight of lean ·I 26,5 26' 1 26,1 26,5 26,3 26,3 
I 

I 
I 

Inside fat 27,6 28,2 27,8 ,28,0 27,6 28, 2 I 

I 
I 
I 

i 

I 
Belly thickness 34,8 32,3 xxx 

33,4 33,7 33,4 33,6 
I I Le o.nne s s 

I 
I 

I 
i 

I 

2 
28,6 128,5 

I 
l 

Area of lo dorsi, cm 29,0 28,0 28,5 28,5 

I I I xxx I ,Le an in side, mm. 40,6 ' 37,4 39,6 138,5 38,6 39,5 
I . I I ! 
!Leanness score, min. 8; max. 15 12,7 12,4 12,6 112,5 12,5 12,5 l I 

' 

I I \LGss at slau ghtGr 

i 28,2 ! 2s,2 
i 

!Loss at slaughter, % i2s,1 l2s,4 I 28,5 27,9 ! x 
I 
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!f!a.b1e !f· Msans o1' 1oan ~u.a11.ty measureme~ts and the s:Lgni..fi.cance 'l.ev-el. o:f dli:fe ren.ces 

I 
I 

! Sicnifica..~ce l Barley Significance 
; I 

, Replicate \ Treatment · Sits-n.ific8.Ilce 

Un s o e>Jced !Soaked! I 
i I II 

' 1-----,....----J 
i I I A . B 
! I 

! t I I Lean guali ty ' ' I 
I 

I I . 
.Brightness value I 18,9 j19 , 7 I !18,5

1

.20 1 1 I 19,0 

jC1iroma 0,3... 1 80 . 90 I xxx ls7 82 l xx 83 

\Hue 0, 3 u • 5 2 5 2 I 51 I 5 3 5 2 
I ~r 4r.: · +'t 1 ! 6 00 6 4,.. I XXX 6 ~3 6 1 ~ X 6 

1
~1.1., :> ~n. m: er s_. 1 , , o I xxx ,::> , ) · 7 24 

1Jater, ;·:. 1 73,6 74,7 ' 74,2 74,2 74,3 

!erude protein, ~h I 22,2 22,1 22,2 22,1 22,2 
i I xxx xxx 

!
Ext. vc~lue, acc. Hart I 0,91 0,63 I x 10,85 0,69 xxx 0,76 

x 

I I 
I I 

I 

19,6 

86 

51 

6,22 

74,0 

22,2 

0,78 

0,53 Total pigment 0,56,0,51 I ,0 7 57 0,50 0 1 5tl 

!GOi' befo:re transport 48,6 ,
1
69,0 ! = 160,6 57,1 I I 60,5 57,1 

!GOT o.ftcr slaughter 71,3 79,8 172,7 ,78,9 1 I 77,5 74,1 
i~~~~~~~~~~~~~~!--~--'~~-~~~~~~~-..1..· ~~~·~~~~~~~~~_.:_~~~~~~~_.:._~~~~~~~ 
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Ps.bl.e 4. Mea:n.s- 0:£ depo "f; :f'e:t c hs.rae t eri s t i e s end t h e signi.:f' icance lev e l. o:E di:f:terences 

i i 

\ Significnnce 
! 

Replicate Signi:ficDn.ce 1 Barley ! Significance : Treatment 

I I ! 
: ! !unso2..."k:cd I Soaked I II A B I 
i i 

I I ' 
I 

I 
I Fat qu a l i t:v I 

I 56,2 156,5 

I 
xxx ! I Iodine No. 55,3 j57,2 i 56,5 56? 1 

I I xxx I 

!906 
I 

I 
Redr.index, 1? 45 ••• 889 I 896 1899 I 899 895 
11Keepo.bility 11

9 days 3,58 j4,55 I 
xxx 5,60 4,53 xxx 

4,87 5,25 I 
I 

I 1 xxx 
11 ? 85 i11 64 

xx 
Regression value 1 790 11'60 i 1'73 I 1,77 
I ' ! . ' 
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