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The work described in this paper forms part of a long term programme

il

to develop a pig which is an optimum single source of raw material for a range
~ of products including sausages, bacon and bam, Large scale trials over a
‘number of years have led to production of a hybrid pig based on selected
gnimals from three basic British breeds, Large White, Landrace and Saddleback.,
~ The resulting animals have many .advantages from the practical point of view,
In particular they provide an eccnomic scurce of lean meat due to low cost

.~ of the weaner pigs, rapid growth to killing weight (260 lbs or 118 kg),
efficient food conversion with feeding ad libitum and carcases with high

. lean content (1).

]
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The tests on breeding, feeding and husbandry have been paralleled
during recent years by a programme of work to assess the gquality of these and
- similar pigs in comparison with current supplies (2) (3) (4)., In view of the
~ importance of the stress variable (5) our general approach has been to use a
pattern of stress which would be typical of standard production conditions,
This has led to an experimental technique bassd on a large number of pigs,
hendled by standard transport to our main London slaughterhouse and
8laughtered under typical production conditions, In our initial experiments
We also worked with pigs from a single production farm to establish a
reference base for further work; an interim account of this work has already
been presented (3) (4).

The present paper gives the main resilts of this experiment
carried out over .18 months , and cutlines some of the factors that we have
encountered in extending it to cover other famms, particularly ocur Research
farms, where mewer types of animals are usually first available for test,
These results show very clearly the need for standardising techniques if

Tesults are to have practical meaning in terms of a given production process,




part I - Observation on Pigs from Kington Magna Farm.

The farm at Kingbton Magna is one of our Company Demonstration

farmse It aims to produce heavy hogs tnder normal agricultural conditions,

‘pistory are known and can be taken into account in assessing the results,

‘mhe methods used have been described in earlier interim communications

@ ) ).

Our experiment has coverad a number of different breeds of animal,
of which the major proportion were the progeny of Large White boars and
Seddleback sows (215 animals) or Landrace boars and Saddleback sows (315).
bnly 44 were pure bred (Largs White) and the remainder were vwarious orosses

f Large White, Saddleback and Landrace, None of these crosses was
_;presentative of our resommendsd hybrid but the results in tobal should

indicate the performance of typical cross bred pigs.

1381 pigs have been examined between August, 1964 and January, 1966,
Tests have been carried out in soms detail up to the cocled narcase stage,
including measurement of pH at varicus times after death with a temperature-

conpensated glass electrade system,

The distribution of pH at various times after slavghter averaged
wer the period of test is shown in Table 1, together with overall assessments
I exudative chardqter and incidence of pale colour, All vhservations have
been teken in the 1.dorsi at the 5th rih, It will be seen that only a small
Percentage was in a truly pale and exudative conditiown, although a higher
Proportion showed obvious impairment of one or other of' these qualities. The

in the distribution at 4120 minmites, The majority of samples had an ultimate
P of 5,4 to 5.8 ,

- Table 2 shows how the monthly average pH varies t}maué:hout the year,
is no obvious time when pH immediately after death is noticeably lower,
reported by other workerss thers is, however, a higher ultimate pH in mid-
:“""“ together with an associated higher pH immediately after death,




It must be presumed that exhaustion of the pig during handling
in hot weather is the major factor invclved in this case, overriding any

tendency to poor quality due to stress at the point of slaughter.

The earlier paper (3) had concluded that different types of
pousing on the farm had no major effect on meat quality, other than
gweathouse conditions, which tended to produce paler meat. Stress caused
py difficult loading at the farm, however, caused marked raising of ultimate
pHe In the absence of such prior stress it was also shown that stress
immediately before slaughter was one of the main factors which gave rise

4o & low pH in the first two hours after death, No further experimental

work on these factors has been carried out, and the conclusions remain

unchanged,

The final processing qualities of 200 of the carcases have been
investigated and the results are being analysed by computer, This analysis
4is not yet completed but the interim conelusions do not materially change
those which have already bsen reported (4) for a shorter period of test,

Part II - Observations on Pigs from Research Farms,

We have now extended this work to cover two other farms, namely
our Progeny Testing Station at Tring, about 35 miles from the factory, and
our Research farm at Thanestead, about 25 miles from the factory., The
Journey time is eorrespondingiy less than from the Kington Magna farm,and
the pigs often arrive at the fa@toFy suf'ficiently early in the day to be
slaughtered without holding overmight, The resulting differing pattern of
stress is a complicating factor which could influsnce the carcase quality
enough to obscure smaller effects due tc breed or conditions on the farms,
We have therefore attempted to isolate the effect of individual veriables,

Effect of overnight holdiog in the factory.

Loads of hogs and gilts of variouys-brgeds from the Tring farm

Blves the combined pl averages and quality scores, together with a breakdown
Of the breeds, The pigs held overnight showed a higher ultimate pH, a redder
%olour and a reduced percentage of exudative samples, A similar pattern has

8150 heen observed with various intact loads of pigs which have been held

-

Wore divided on arrival at the factory, half being slaughtered within 4% hours
Of arrival and the remainder being slaughtered on the following morning, Table 3




overnight before slaughter, as compared with batches from the same source

slaughtered on the day of arrival,

The particular stress factor involved has not been identified,
put it may be presumed that a pig reared in the relatively sheltered
envirorment of a farm would be under stress throughout our experiments,
even if apparently resting overnight in lairages, The conditions of the
leirages are not obviously untisual, individual pens helding approximately
40 animalsy water is available and the pems are cleaned out after every
batch of pigs.

Length of Journey.

Some indication of the effect of Journey length can be shown by
comparing the performance of pigs of similar breed from two farms, Table 4
shows a comparison between pigs from the Tring Farm (35 miles) and Kington
Megna Farm (120 miles), pure Large White pigs being used in both cases., The
higher ultimate pH with the Kington Magna Farm pigs indicates a greater degree
mof prior exhaustion, and, although there is no major effect on the pH soon

tafter death, there is obviously a much smaller incidence of exudative character,

Less extensive tests wifh cross bred pigs have shown less evidence
‘of exhaustion even after a long Journey and overnight holding. Ultimate pH

has been lower and incidence of exudative muscle hes been higher,

Other Influences,

:. These results show that useful conclusicns can be drawn by
Sonsidering the average performance of a number of pigs., Natural variation
Occurs within each group and an understanding and control of this wvariation
ris a long term aim of our experiments., Wide deviation frum the average
Tesponse can be seen with a small proportion of pigs and may at first sight
be attributed to a high sensitivity to stress, We hawe, however, seen cases
Where the stress suffered by the pig has proved to be greater than had
i‘”isinally been supposed and it is interesting to quote twa examples:

(a) In an experiment involving handling and slaughter with as
little stress as possible we used four apparently comparable
pigs. Three had PH&S” ;pH1 20 a1t of the expeoted order
but one showed much lower values, On further e:gamination this

and pH

pig proved to be in the early stages of an attack of pneumonia.
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(b) A batch of young pigs was held overnight in the factory
lairages and three showed high pH and deep red colqur
typical of exhaustion, These proved to be three young
boars which had been held in a pen with hogs and gilts,

Effect of Lean Contént,

L

Comparison of the performance of specific breeds and a.nimais

pust clearly take into account experimental variables such as this study has
outlined, At present we feel that the most useful single test condition

is a fairly short Journey lasting approximately an hour followed by slaughter
in the factory on the same day approximately ap hour after arrival, While ,
4his is within normal production variation it tends to emphasise any tendency
to poor quality due to pH effects.

Table 5 shows the results of all the tests in which pure bred pigs

from the Tring and Thanestead farms were handled in this way, with the

exception of a small proportion with high pH indicative of exhaustion, It

can be seen that there is a clear pattern of decreasing quality with increasing lean
content, This is no proof that very high lean content is inevitably linked

with poor quality but it indicates the need for care,

Discussion,

Meny of the observetions presented in this paper are not new in
_mselves,, They do, however, show the need for an integrated appreciation
of all aspects of the handling of pigs in attempting to define the quality of
the resylting carcases, Four points stand out clearly:

(a) Transport and handling in the lairages are major variables and their effect
may differ on differing pigs. In general, increased stress st these times
tends to raise ultimate pH and decrease tendency to exudative character.

(b) Any such effects must be balanced against the effect of stress at the
point of slaughter, which increases the rate of pH fall and increases

the tendency to exudative character.

(o) Short journey followed by slaughter soon after arrival in the slaughterhouse

are conducive to producing meat with pale exudative character.
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(a) It may be necessary to take much greater cere in handling animals
with high lean content.
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pgble I = Distribution of quality factors in 1381 pigs from Kington Magna
Farm averaged over the period August, 1964 = January, 1966

\.2 505 5010- 505 506 507 508 509 600 601 602 603 60‘-‘- 605 606 607 608

Percentage of pigs,
Oe1 Oozl- 006 101 108 300 508 1200 1301 170}4*- 1905 1\307 7024' 205 105 002

0,2 068 302 6.0 8.3 8ok 1405 ok 1503 12,7 8,7 4ol 1.6 1.2 0.3 0.1 0.1

ﬁ.} 208 1701 2308 1907 ‘“}oll- 903 606 302 207 10? 102 003 003 0,2 001 001

% Exudative 19,2 (b)
% Pale 506 (@)
% Pale and exudative 2,2

ol measured in the l.dorsi at the 5th rib, 45 minutes, 120 minutes or
pproximetely 1 day after slaughter,

gtness of the l.dorsl at the 5th rib estimated visually approximately 1 day
slaughter,

lolour of the 1, dorsi at the 5th rib estimated by three observers approximately
| day af'ter slaughter,

lable 2, = Monthly average of pH readings on pigs from Kington Magna Farm
taken 45 minutes, 120 minutes or approximately 41 day after slaughter
in the l,dorsi at the 5th rib,

1964 1965
Aug, Sept., Oct, Nov. Dec, Jan. Feb, Mar., Apr,
of pigs 108 99 50 7 2 89 105 5% 28

6.17 6,11 6,22 6,16 6,21 6,21 6,21 6,19 6,10
6,06 5.86 5,85 50,93 5.95 5.82 5.85 5.93 5,80
5.81 5,58 5,70 5,73 5.69 5,57 5,60 5,60 5,60
1965 1966
“ May June July Aug. Sept, Octo' Nov, Dec, Jan,
°f pigs 4103 106 103 30 63 97 38 8 90
6.23 6,18 6,17 6,23 6,24 6,19 6,45 6.2 6,17
5.91 5.82 5.8, 6,40 5,92 5,90 5,75 5.93 5.95
5.64 5,66 5,52 5,70 5.62 5.64 5.56 5.61 5,71




~ Quality factors of three loads of pigs from Tring Farm, half of
each load slaughtered on the day of arrival at the factory, and
the other helf held overnight.

Slaughtered on Slaughtered on
day of arrival, day after arrival
Totel no, of pigs 39 L0
pH}+5 6.18 6.18
Pty o0 5.88 5,92
P4 5.55 5.66
lean meat colour (a) L.7 L3
% exudative 5143 22,5
~ Breeds: Large White 16 16
. Landrace or Welsh 9 11
Wessex or Essex 10 11
Wessex/Essex Cross 2 2
Landrace/Large White Crosa 2 -

Average visual score by three observers using a 7 point scale, pale meat
having & high scors.

. = Quality factors for pure Large White heavy hogs receiving three

pre-slaughter treatments,
Tring Farm Tring Farm Kington Magns Farm
Treatment : same day held overnight held overnight
slaughter
No, of pigs. 84 33 41
PH45 6.19 6431 6,26
P20 5.83 549k 5.95
pHult. 5052 5361 5067 |
lean meat colour 4,9 L6 Lok !

% exudative 55,6 27:3 12,8




Quality factors of pigs of various pure breeds (Large White,
Landrace, Welsh, and Wessex and Essex Saddlebacks) classified
in terms of lean content of the carcase,

an Content - No, of pigs PH1|-5 ;pH1 20 PHu.lt I;Zig.ux;eat % Exudative
0 - 35.99 5 6.2k 5.80 542 5.1 40
6,0 = 38099 27 6,15 5,89  5.49 bo7 33
5,0 = 41,99 40 6,16 5.80 5,50 ko9 50
W0 = L4e99 42 6.18 5,81 5.49 501 69
0 = 47499 25 6,06 5,73 5eltH 561 80

::‘1. T 50'99 5 5065 5052 5042 509 100




THE QUALITY OF MEAT FROM BRITISH HEAVY HOGS AND SOME OF
THE FACTORS WHICH INFLUENCE IT.

R. Vetterlein and R.S, Hannan,

ABSTRACT,

Observations have been made on large numbers of heavy hogs

(260 1b w‘t;) handled by typical production methodz, Animals from three
farms have been used; a typical production farm 4120 miles from the Factory,
& progeny testing station 35 miles from the Factory and a resgarch farm

25 miles from the Factory.

1381 pigs from the production farm have been examined over a
period of 18 months, Few carcases showed pale and sxudatite characteristiocs
but a much larger proportion was either pale or exudative, There was a trend
towards higher ultimate pH in midsummer, b

Extension of the work to the other farms wloser to the factory

has shown that overnight holding at the factory befora slaughter increases
ultimete pH, improves lean meat colour and reduces exudation, As the total
8tress undergone by a pig well before slaughter has been increased, the

colour has improved and tendency to exudation has decreased, Under conditions
of minimum pre-slaughter stress, the leanest pigs have yieldsd the palest and

most exudetive meat,

The importance of considering pre-slaughter conditions in any
Progremme involving quality assessment is stressed. A short journey to the
point of sleughter followed by slaughter soon after arrival is conduecive to

the production of pale and exudative meat, with the leanest animals most at
Tigk,




La gugggtg de la viande obtenue a partir des

" H i os _porcs) britanniques

et quelques-uns des facteurs 1l'influencant.

R, Vetterlein et R.S.Hannan,

Un grand nombre de "heavy hogs" (porcs pesant 140 kg,) manipulds
gelon des méthodes de production typiques ont été observés, On a utiliss
les animaux de trois fermes; une ferme de production typique & 200 km, de
1l'usine, une station spécialis@e dans 1l'analyse de descendance & 56 km. de

1'usine et une ferme de recherche & 40 km, de l'usine,

On a examiné 1381 porcs de la ferme de production pendant une
période de 18 mois, Peu de carcasses étaient & la fois phles et
exsudatives meis une proportion beaucoup plus importante &tait soit p&le
goit exsudative, Le pH ultime avait tendance & &tre plus élevé au milieu
de 1'éte,

Apreés qu'on ait etendu 1l'expérience aux sutres fermfs plus
proches de 1l'usine on a trouvé que le séjour des animsux dans l'usine
pendant la nuit avant l'abattage augmentait le pH ultime, eméliorasit la
couleur de la viande maigre et réduisait 1'exsudation, Comme la tension
totale gprouvée par un pore bien avant 1'sbattage a augmenté, la couleur
s'en est trouvée eméliorée et la tendance & 1'exsudation réduite, Dans
das. conditions de tension minimum avant 1l'abattage la viande des porcs les
plus maigres était la plus p&le et 1la plus exsudative.

On souligne 1'importance de considérer les conditions précdant
1l'sbattage dans tout programme comportant 1'évaluation de la qua.l:Lte° Un
court voyage au point d‘'abattage suivi par 1'asbattage peu aprés 1'arrivée
contribue & la production d'une viande péle et exsudative, les animaux les

Plus maigres étant les plus susceptibles de présenter ces caractéristiques.




Die Qualitat des Fleisches englischer "Heavy Hogs"

(schwere Schweine) und einige der sie

beeinflussenden Fakteren

R, Vetterlein und R, S. Hannan,

Zusammenfassung.

Beobachtungen Uber eine grosse Anzakl won nach typischen
Produktionsmethoden behandelten "Heavy Hogs" ({140 kg schwer), Die
Tiere kamen von drei verschiedenen Gitern; einem typischen Produktions-
gut 200 km von der Faebrik entfernt, einer Nachkommenschaftsversuchs—
stetion 56 km von der Fabrik entfernt und einem Forschungsgut in einer
Entfernung von 40 km vpn der Fabrik,

Im Laufe von 18 Monaten wurden 4381 Produktionsgutsschweine
untersucht, Nur wenige der SchlachtkOrper wiesen gleichzeitig blasse
Farbe und Exudationsmerkmale auf, doch geigten eine viel grdssere

Anzahl entweder blasse Farbe oder Exudatiomsmerkmale auf, Es zeigte

sich ein Trend in Richtung hoherer End-pH-Warte im Hochsommer,

Eine Ausdehnung der Arbeit auf die aoderen, der Faebrik naher
liegenden G{fter hat gezeigt, dass durch ein fbernaihten der Tiere in
1(1er' Febrik vor der Schlachtung der End-pH-Wert gesteigert, die Mager-
fleischfarbe verbessert und die Exudation verringsrt wird, Da die
'Gesamtbea.nspruchung des Schweines l¥ngere Zeit vor der Schlachtung
'zunahm, verbesserte sich die Farbe uwd verringsrte sich die Neigung
zur Exudation, Unter minimalen Beansprushungsbedinguagen vor der
t‘-‘?mhlaa.lah‘cung ergaben die magersten Schweine das blasseste Fleisch mit
Hochster Exuydation.

Ayf die Bedeutsamkeit einer Berf-.foks:tchtigung der Vorschlachtungs~
!bsdingungen in jedem die Qualitatsbeurteilung umfassenden Programm

“wird hingewiesen. Ein kurzer Weg zur Schlachtstelle mit kurz nach

"er Ankunft erfolgender Schlachtung flnrt zur Erzeugung von blass—

farbigen und wisserigem Fleisch; dies trifft besonders dei den

Degersten Tieren zu.




THE QUALITY OF MEAT FROM BRITISH HEAVY HOGS AND SOME OF
THE FACTORS WHICH INFLUENCE IT.

R, Vebtterlein and R,S, Hannan,

ABSTRACT,

Observations have been made on large numbers of heavy hogs

(260 1b wt,) handled by typical prudusztion methods, Animals from three
farms have been used; a typical production fam 420 miles from the Factory,
a progeny testing station 35 miles from the Factory and a research farm

26 miles from ths Factory,

1381 pigs from the production farm have been examined over a
period of 18 months. Few carcases showmsd pale and exndatibe characteristics
but a much larger proportion was eithesr pale or exudative, There was a trend
towards higher ultimate pH in pidsummer,

Extension of the work to the other farms closer to the factory

has shown that overnight holding at the factory before slaughter increases
Wltimate pH, improves leen meat colour and reduces sxudation, As the total
stress undergone by a pig well before slanghter has been inoreased, the

colour has improved and tendency to exudation has decréaaedo Under conditions
of minimum pre~slaughter stress, the leansst pigs have yielded the palest and
nost exudetive meat,

The importance of considering pre-slaughter conditions in any
Progremme involving quality assessment is stressed. A short journey to the
Point of slaughter followed by slaughter soon after arrival is conducive to
the production of pale and exudative meat, with %he leanest animals most at
Tigk,




La_qualité de la viande obtenue 3§ partir des

"Heavy Hogs" (gros porcs) britanniques

et quelques-uns des facteurs l'influencant.

R, Vetterlein et R,.S.Hannan,

e
Resume
fesume

Un grand nombre de "heavy hogs" (porcs pesant 140 kg,) manipulds
selon des méthodes de production typiques ont §té observés, On a utiliss
les enimaux de trois fermes; une ferme de production typique & 200 km, de
1'using, une station spécialisée dans 1'analyse de descendance & 56 km. de

1'usine et une ferme de recherche & 40 km, de 1l'usine,

On & examin€ 1381 porcs de la ferme de production pendant. une
période de 18 mois, Peu de carcasses talent & la fois pBles et
exsudatives mais une proportion beaucoup plus importante était solt pale
solt exsudative. Le pH ultime avait tendance & &tre plus §levé au milieu
de 1'éte.

Apres qu'on ait étendu 1l'expérience aux autres fermFs plus
proches de 1l'usine on a trouvé que le sgjou; des animaux dans 1l°usine -
pendant la nuit avent 1'sbattage augmentait le pH ultime, améliorait la
couleur de la viande meigre et réduisait 1'exsudation. Comme la tension
totale ébrouvée par un porc bien avant 1'sbattage a augmenté, la couleur
s'en est trouvée améliorée et la tendance & 1'exsudation réduite, Dans
des conditions de tension minimum avant 1'abattage la viande des porcs les

Plus maitgres était la plus phle et 1la plus exsudative.

On souligne 1l'importance de‘considéber les conditions précédant
1'sbattage dans tout progremmé comportant 1'évaluation de la qualité, DUn
court voyage au point d'abattage suivi par 1'abattage peu aprés 1'arrivée
contribue & la production d'une viande pale et exsudative, les animaux les
Plus meigres étant les plus susceptibles de présenter ags‘cara@téristiqueso




Die Qualitat des Fleisches englischer "Heavy Hogs"

(schwere Schweine) und einige der sie
beeinflussenden Faktorsn

R, Vetterlein und R, S, Hannan,

Zysammenfassung,

Beobachtungen Uber eine grosse Anzahl von nach typischen
Produktionsmethoden behandelten "Heavy Hogs" (140 kg schwer), Die
Tiere kamen von drei verschiedenen Gitern; einpm typischen Produktions-
gut 200 km von der Febrik entfernt; einer Nachkommenschaftsversuchs-
station 56 km von der Fabrik entfernt und einem Forschungsgut in einer
Entfernung von 40 Xm vgn der Fabrik,

Im Laufe von 18 Monaten wurden 4384 Produktionsgutsschweine
untersucht, Nur wenige der Schlachtkorper wiesen gleichzeitig blasse
Farbe und Exudationsmerkmale auf, doch zeigten eine viel grdssere
Anzahl entweder blasse Farbe oder Exudationsmerkmale auf, Es zeigte
gich ein Trend in Richtung hoherer End-pH-Werte im Hochsommer,

Eine Ausdehnung der Arbeit auf die anderen, der Fabrik naher
liegenden Guter hat gezeigt, dass durch ein fbernachten der Tiere in
der Febrik vor der Schlachtung der End-pH-Wert gesteigert, die Mager-
- fleischfarbe verbessert und die Exudation werringert wird, Da die
. Besamtbeanspruchung des Schweines l¥ngere Zeit vor der Schlachtung

gunahm, verbesserte sich die Farbe und verringerte sich die Neigung
':zur Exudation, Unter minimalen Beansprichungsbedingungen vor der

| Schlachtung ergaben die magersten Schweine das blasseste Fleisch mit
tidchster Exudation.

Ayf die Bedeutsamkeit einer Ber{foksich'tigung der Vorschlachtungs-
bedingungen in jedem die Qualitatsbeurteilung umfassenden Programm
Wird hingewiesen. Ein kurzer Weg zur Schlashtstelle mit kurz nach
der Ankunft erfolgender Schlachtung fiihrt zur Erseugung von blass-
farbigem und wisserigem Fleisch; dies trifft besonders dei den

Dagersten Tieren zu,




