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Sumnaxry
The experiment was designed to determine the effect of feeding two differcnt
qualities of Hé%igy (de%éfiorated and normal) on the production results and
quality of the lean and fat of the resultent carcases. A study was also made
of the effect of soaking these two lots of barley. A total of 128 pigs (20 =

90 kg) were used in the experiment.

The normal lot of barley wes grown on the collcge farm and compared with a lot
purchased through the trade and which hod deteriorated during storage. The
germination perccentoge of this latter lot of barley wos not more then 235 and

it had in addition a high level of bacterial and mould infection,

Jo statisticelly significant differences were found between the lots of barley
with regard to the growth or feed utilization of the pigs but there was a
tendency for the deteriorated barley to give o somevhat inferior result then

normal, The lean/fat ratio wes not affected.

A comparison of the effect of the two lots of barley on the lean quality showed
that the deteriorated barley adversely affected the brightness and chroma
values of the lean, the pll value 45 minutes after slaughter, the extinction
value (acc, to EEEE) as well as the total pigment content. The differences

were all significant, & significant difference in the "keepability" of the

depot fat attributable to differences in the lots of horley was also estoblished.
Soaking the bvarley had no effect on any of the characteristics studied.

Zusammenfassung

Bs wurde der linfluss von zwei Cerstenpartien (lagerun:;szeschidigt und normal)
auf die Produktionsresultate und die 1"leisch- uand Fettqualitit in einem Schweine-
broduktionsversuch (20 - 30 kg) mit 128 Dieren untersucht. Das Tutter wurde

teils eingequollon wad teils trocken verfiittert,

Uine im Hondel und eine unter guten Bedingungen ouf dew Versuchsgut angebaute
wnd gelagerte Partie wurde untersucht, Die Keimfihigkeit betrug im ersteren
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Yalle nur 23 ,.., Der Bokterien- und Schimmelgehalt war stork erhdht.

Beziiglich der Gewichtszunahmen und Tutterververtung koanten keine statistisch
gesicherten Unterschicde zwischen den Gerstenportien festgestellt werden; cine
€8Wisse Tendenz zu Ungunsten der geschidigten Partie trat jedoch hervor, Das

*1elsch-ﬂettverhaltnls wurde niciht beeinflusst.

Der Binfluss der beiden Partien zuf diec Fleischqualitiét ergab signifikant ge-
Tingere Qucolitdtsmasse filir die geschiddigte Gerste betreffs des lelligleits- und
Farbtcl-wertes, des pli-Vertes 45 ilin, post mortem, des Zxtinktionswertes nach
Hoxy sowie dcs Totalpigmentgeholtes, fs konnte auch ein signifikanter Zwischens

x’e‘rtieeffekt auf die Ilaltbarkeit des Depotfettes festgestellt werden,

Ty g4 " . g W= ox .
;§ die Zinquellung konnte kein signifikenter Zinfluss festgestellt werden.




Introduction

Periodically there crises serious problems duc to pale soft exudotive (PSi)
nuscles in the piy corcases. It wos thoushit that this condition could be
agssociated with sltoroge deterioroted grain, moinly boarley. It was thought thet
the feeding of such grein in a soaked condition further aggrivated the occur-

R

rence of PSh-nuscle,

Design of experimeant

A

Tour treatments were employed:

lieal containing Borley A - unsonked
" . Barley A - socked
" " Barley 2 - unsoaked

BJarley B - socked

The barley was from the 1963 hervest., Sorley A wos of normel quality vhereas
Darley D had undergone deterioration during storoge. There were 16 pigs on

each treatment ond the experiment was corried out first in the summer of 19064
and replicoted during the winter 1964/65. The feeding proctice was the sane

as thot employed at the Swedish Pig Prozeny Testing Stotions (Svinstamkoantrollen,

Kungl. Lentbruksstyrelsens meddelanden, Serie B, i'r. 55).

Results

Growth end feed utilization. Mo differences were found between treatments vith
regard to appetite. The growth and feed utilization ol tihe pigs is oresented

in Table 1 which shows thot the growth of the pigs on SBorley A tended to be
higher than that of the pigs on Darley B in both wreplicotions, The meen differ-
ence was approximately 20 g but it was not stotisticolly significent, Socking
the meal did not have any effect on the growth or fced utilizction with either
Barley A or B, The feed utilization of the pigs on Barley B oas less efficient
than pigs on Barley A and this was a consequence of the lower growth rate of

Barley B pigs. llowever, the differences were not stotistically significant ond
Must be interpreted as an indication of the poorer nutritional quolity of

Barley B.

In the first replicotion of the experiment (summcr 1964) one pig from each of
3 ; . . . .
“arley 4 cnd B had to Le emergency slaughitered cnd in the winter replicotion

Ohe pig from Barley 3 was celiminated. The couses of eliminction were not found

] . 0
%o ve aggociated with the trecatments.

gﬁ!ﬁﬂqg_gggliﬁl. Carcase guality wos assessed on the basis of backfat measurc-
Teits eng an assessuent of leanness hoased on the method employed by the Swedish
Pig Progeny Testing Stations, The folloving wodel was uscd for the statisiical
an&lees.




Source of variation Degrees of freedom

Replications 1
Treatments 3
Barley A v, Barlcey B 1
Socked v, unsoaked 1
Interaction 1
Error 120
Total 124

The significonce level of the dififerences are shown in Tables 2 - 4 and

follow normal stotistical practice,

It will be seen from Table 2 that there was no gigaificent differcence in back-
fat thickness due to the sources of variation. There was, however, o signi-
ficant difference in belly thickness between rceplicotions and also a sizni-
ficant difference between replications with respcct to leanness in the side,
The area of the longissinmus dorsi tended to be somevhat greater in Replication
I than II which may be explained by the variation in the experimentol animals

obtained for cach replication.

It was interesting to observe that there was a significont difference (P<0,05)
in the loss at slaughter between soaked and unsoaked meal, The soaked meal

resulted in 2 lower loss at slaughter (27,5 ,») thon unsoaked (28,5 %).

Leon quality. It was presumed thet socking the meal would fovour the formotion
of fot break down products which vould in turn influence normal tissue funce
tions, This was mecsured by determining the GOT-value bofore transport to the
abbattoir and after slaughter, The results (Tabdle 3) show that there was a
significant difference between replications with blood taken before slaughter.
There was 2lso o significant difference between the GOT-values before ond after
slaughter, The increase was significently greater in Replication I thian in

Replication II.

A satisfactory expression of lean quality is obtcined by measuring the bright-
ness value of the lean by means of a remission photometer and then expressing

the results according to the CIi-system (Thomke et al, 1965). Significant

differences (P=0,05) between Dorley A and B's effect on the brightness value
of {he lean was established in this experiment. The 3 Darley pave rise to
Clearly lighter coloured lean thon the A grain, It will clso be seen from
Table 3 thaet there were gignificent differences in the colour (chroma) of the

lean between replications as well as between Borley A and B.




other measures of leon quality such ag the pli, the extiaction velue accc. to
Hort and the total pigment content showed highly significont differences in
gome casges between replications ond sigaificont between Barley 4 and 3.

Fot quality, Yable 4 shows thot there were sigmificant differences between

.

icent differ-

.

replications witi: respect to the cuwality of tihe depot fat. Signif
ences between Barley A and B for the "keepability" of the depot fot were also

established.

Discussion

. e et~

Several reports in the litercturc indicote thot the feeding of storage and
harvest deteriorated groin cdversely affects tie grovth rate, feed utilization

and genercl health of the pigs. In other reports however, no negative effects

have been observed, In this present experiment & slightly nepative, though
not significant, effect on the growth rate and feed utilization was noticcable
between Barley A and 3, There were, hovever, significant differences between

Barley A and D with regard to the quality of the lean ond fat,

The cauvscs of the differences must obviously be attributed to the barley, but
these differences were not apparent from the crude analysis of the horley lots,
llowever, as described earlier, Barley 3 differed from normel grain in several
respects and the changes which occurred due to unsatisfactory storage has
presumably given rise to the differences obvserved., In order to be able to state
this with a greater degree of certeinty it would have been more satisfactory

if adequate quantities of Barley A had been made available and subjected to a
clearly defined deterioration process. Regoerdless of this, however, it is
interesting to observe the pronounced differences betwecen the barley lots in

their effect on the quality of the meat produced.

Since the energy supplied by the feed was the same for all the itrcatments and
the growth of the pigs on the normal barley tended to be somewhat higher than
the pigs on the B barley it is most probable that the differcnces which occur=
red were due to the fact that the D Jarley wos utilized less efficiently.
Possibly this was & result of the latter barley hoving undergone some process
of deterioration which blocked tihe utilizaotion on oue or several nutrients or
eéssential constituents or, that some inhibiting factor originoted during the
Process of deterioration, It will be seen from Table 1 that the differences
between the lots of barley tended to be greater in Replicotion I than in
Replication II. Thet some changes took place in the barley between the repli-
Cations is supported by the fact that there werc significant differences bet-
Ween replications with respect to some lean cnd fat quality measurements, It

18 probable thet this is connected with the foet thot the moisture content of

0 oy




the bhorley was not gufficiently low (14 ) for storage at relatively high

y / O y i
temperatures and clso that the bharley was stored in paper sockg,
7t must however, bc pointed out that there were differences betwveen the
experimental animels between the replications and this mey have had a deciding

influence, Thomke ct al, (1965) sghowed that there werc pronounced differences

wetween progeny oroups with resord to lean and fot charocteristics, In thic
42 ] J O Ao i
present experiment the differences between the experimentol animalg has pro-

nably been o contributing cause to the diffcerences betveen replicoates.

Surprisingly o ccnsistently higher average pll value wes obtailned in Replicoation
1T in spite of the fact that the extinction values were cleorly lower in this
replication thon in Replication I. This is controry to genercl experience and

garlier results,

0f more interest from on experimental noint of view, howvever, ore the differ-
ences attributable to the two lots of barley. A pronouncedely poler lean which
had a poor Jjuice retaining capocity resulted from the feeding of deteriorated
barley, i.c. it was qualitotively inferior to lcon obtoined from the feeding
of normal barley. Since no difference vos established between the GOT-values
of the deteriorated versus normal barley groups it can be csguned that there
wos no tissue break-doun (muscular dystrophy) attributable to the borley lotso.
o histologicel examination of possible tissue chonges was undertoken since

in the planning of the experiment it was decided that possible differences
wrould be characterised by the GOT test.

In the calculation of the differences in GOrl-values prior to transport and

after slaughter it was found that thoere vere significant diffcrences (P<0,05)

firstly between the replicotions (mean differcnces = 1% GOY units) and secondly

between normal and deteriorcted borley (mean difference = 10 GOT units). Iugo-
3

far as the former difforence was not occasioned by the differences in experi-

nental animels (hetveen replications) it moy possibly be explained by the

fact that the experiment vas performed during the suaner holf of the yeor

When the animals were probably exposed to greater stress factors in connection
Wwith slaughter. The differences between the barley lots indicate thot the I
B&rley hod an cggroveting effect with respect to the differences in the GOT=-

i¥le)

Values brought about by the transportotion to the sloughterhouse.

The significant difference in the "keepability" of the depot fat between pigs
fed on normal and deteriorated barley is most probably explained by the low
tocopherol content of the latter barley (28 ng compared with normally ohout

40 mg per kz) .
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A general observation made in other experiments ond which was confirmed in

these experiments vas that after the oxidotion of the ontioxidants the formation
of peroxides in comnection with the "keepobility" tcst (expressed as regression
values) is more ropid in fat samples vith a long than with o short "kecpability".
This is no doubt cssocioted with the amount of anti~oxidant substances and the

differences in the distribution of fatty acids in thesc fats.

Soaking of meal contoining deteriorcted or normoal borley did not influence

the production results or the quality of the carcosci, It was, houcver,
interesting to note that the loss ot sloughter wao somevhot higner for pigs
fed unsoaked thaon for pigs fed soasked meal but it is doubtful wvhether this
differences is in fact real, The overall result may thus be summerized by con-
cluding thot soaking of deteriorated or normel borley did not have any influ-
ence on either the production results or the quelity of the lean or fat in the

CarcassesSs




Table 1, Treatment means at the start and finish of the experiment together
with meen growth rotes and feed utilization
Tio, of |3tart wt, | Minal wt, Growgg'rate FPeed units/
pigs ke e C,/ dey kg zoin

Replicate T

Barley 4, unsoaked| 15 22,9 PARY, 710 3515
Barley A, soaked 16 2547 91,9 702 3,17
Barley B, unsoaked| 16 22,6 02,5 697 5420
Darley B, soaked 15 21,8 21,6 700 3,22
Replicate IT

Barley A, unsoaked| 15 23,6 91,5 736 3415
Barley A, soaked 16 23y T M,3 698 5426
Darley B, unsoaked| 16 2355 91,2 682 %458
Darley B, soaked 16 23,5 91,3 682 3,40

4/66 cg
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Replicate | Significance Barley iSignificance Treatmen \Significance
I i 1T A ; B Unsoakengoaked{
Packfat mm. | ' | =
i .
I.‘IldbaCk 2097|2072 t 2075 2073 2074— 20,4— ;
Mean 29,7(28,8 29,3129,2 29,3 29,2 |
Slight of lean | 26,5[26,1 26,1126,5 26,3 26,3 |
Tnside Tat 27,6128,2 27,8128,0 27,6 28,2
Belly thickuess 34,8152,3 o 33,4(33,1 33,4 | 33,6
‘Leanness l
Ares of L. @opsi, cmo 29,0{28,0 28,6128,5 28,5 | 28,5 |
Lean in side, mm. 40,6, 37,4 — 39,6138,5 38,6 39,5
Leanness score, min., 8; max. 15| 12,7{12,4 12,6412:5 12,5 § 12455
|
|
Less at slaughter i
7 1 |
Loss at slaughter, % 28,2!28,2 28,1128,4 ' 28,5 27,9 | £




[ | Replicate | Significance| Barley |Significance | Treatment | Significence
I ; I i A z B UnsocicediSoelzed
Tean quality : i
Brightness value 18,9119,7 18,5 20,1 | . 19,0 | 19,6
‘Chroma O,3e.. 80 190 — 87 |82 & 83 86
Hue 0,340 52 52 51 153 52 51
pi, 45 min, after sl. | 6,0016,46 S 6,3316,15 * 6,24 6,22
Vater, % 73,6 |T4,7 T 7492 |Thy2 74,3 | 74,0
Crude protein, % 22,2122, 1 g o500 1 pp. 3 | 22,8
Ext. velue, acc. Hart 0,9110,63 £RE 0,85 0,69 e 0,76 | 0,78
Total pigment 0,56]0,51 = 0,5710,50 . 0,54 | 0,53
GOT before transport 48,6169,0 . %60,6 57,1 60,5 57,1
60T after slaughter . 71,8179,8 72,7178,9 TT,5 | Td,1

$82/66 GJ
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t characteristics and the sign ficonce level of differences

i

, i Replicate ! Significance : Barley | Significance Trecatment Significance |
b oo Al B Unsosked |Soaked
!

Pat quality . |
| XXX -

Todine No. 55,3 5732 56,2 5655 5695 5691

Redr.index, 1,45.0. 889 906 R 896 [899 899 895

- . XXX XXX
"Keepability", days 3,5814,55 ' 596034,53 4587 5425
legression value ©1,9011,60 | 1,8511,64 X 1,73 1,77
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