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g sumpti and per capita'in 2001, pork is the most consumed meat in Europe
q mean const! 1 rechnological and sensory qualities are still insufficiently controlled. Rearing method, breed and
ine, 2003). bu,l ’.{b“;]criul ‘.:Tul end-product qualities. Meat quality depends on post-mortem metabolism, involving
nder i“ﬂ“,"m,c c r,d\.‘.“:_.q {rans chaperone proteins. This study evaluated effects of rearing method, genctic
uﬁ';f,’;gﬁ:icr' ‘Im pro and its relationship with meat quality in pigs.

L

A on of 43.5kg per year

port, stress of
{ein expression

; uﬂill A -1:11:::?!2[’:::(1 12 female pigs, sired by Duroc or Large White PIC purebred, were reared either outdoors or
et castﬁzll'; 2 \ 9 factorial design. Dams were Large White x Landrace. Immediately after slaughter, Longissimus
= ;:;1, ?LL) s‘;'m'-plcs were taken 10 determine various meal quality parameters inch_uling_ l‘l|1.-|I!'IFIt.C pH, colour (L*, ".*'
iy ]r’-“” drip loss al 3 days and ctmkmg‘luss. l.l.: proteomic maps were cs!uhhsl.tcld wnl} 2-dimensional 'L‘il.:-CII‘ll!pll{?l'!.‘.!%IS‘

using an immobilised pH 5-8 gradient for the first dimension _?md a SDS-PAGE gel for the second dimension. After
[l L5 o with Coomassic blue, cach gel was scanned and intensity of spots was evaluated using PDQuest software. The

- jdentifications Were made by MALDI-ToFimass spectromelry.

f ' Results and Discussion ) ) EE - ) )
ANOVA found {hat for 122 of a total of 248 spots intensity varied significantly: 18 were influenced by rearing method,
ii'(;.by breed, 90 by gender and 32 by various interactions between these factors (Table 1). Eighty spots were identified

lnd could be classified in different categories including glycolysis enzymes, stress and chaperone proteins.
“Table 1: Number of spots of which intensity varied due to rearing method, sire breed ot gender(left) and due to their

interactions (right).

: Faclors [ Interactions
E rearingx | rearingx | sirex | rearing x sire x
i =i gender sire gender gender gender
Total 18 10 90 Total 8 10 10 4
Spots affected by Spots affected by
one factor 12 e “ interactions of factors o E i &

ANOVA (Table 2) found that ultimate pH was influenced by gender and by the interaction between rearing method and
breed. Drip loss was influenced by breed. The other meat qualities were not influenced by the treatment factors.

Table 2: Means and significant treatment effects on meat quality parameters.

Mean by factors
reanng sire gender influencing factors
Ountdoor Indoor Duroc Large White Male Female
Gender Rearing X sire
mets pH 5,56 553 5,56 5,53 563 547 p=0.035 o= 0,050
15 53,01 51,74 52,07 52,68 51,48 53,27
8,10 8,50 8,35 8.24 7,96 8,64
4,84 4,02 4,37 449 4,10 4,76
3 452 417 3,38 5,21 3,59 5,15 sire p=0.020
loss 18,48 19,85 18,11 20,23 18,31 20,03 |

Multiple forward stepwise regression analysis was used to identify proteins most strongly correlated with meat quality

f:;ra:;::;flsuy\/rl;el1 ‘mean_s of expllanatow or ex_plained vax:iah!cs varied 'according to treatment group, or _whcn their
e Wc::" Ibi"“.is differed (Figure 1), multiple regressions w:rc CS!I'I'IL:('| out scpamicl}_f iql'_ each group. I.a:‘cpianamry
uﬂidcllli.ﬁe{l “Lmr.u_lafned when p<0.05. In ca_siriucd n)ulcs.l 72% of ultimate pl-_! \ra{mh:hty was cxpi_ﬂmcd by 2
ltibate o 1“ .'fll]'.h: In females, a I"_:I:!gl_u‘cni of the creaine kmftsc and one other un|dc‘nuﬁcd‘pmlcm explained 76% .Of

pH variability (Table 3). Significant multiple regression models were also found for the other meat quality
Parameters (Table 3), N
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As these parameters are also influenced by ultimate pH (Renerre, 1990: Offer and Cousins, 199y the
regression models were tested again adding ultimate pH as a possible explanatory variable. Ultimate PH wae r__"‘_ ltipy
3 regressions in addition to the proteins (Table 3). For example, in outdoor pigs, intensity of a myoglobin Ch‘u o
explains 57% of L* variability, addition of ultimate pH improves the model with 14% (Table 3). Tl
between L* and myoglobin is well known and related to the proportions of oxymyoglobin MbO, and Metm o Ship
MetMDb, which depend on the activity of oxygen-consuming enzymes and on MetMb reducing activity (Lindi):?, Ohin.
2001). L* is low when myofilament spacing is low due to high ultimate pH (Bendall and Swatland, 1988), |:0rd! “‘.
pigs, L* is uncorrelated with this myoglobin chemical form, suggesting that the latter is not correlated iy iy
amounts of MbO, and MetMDb. 1 Telag Y

Table 3: Proteins explaining the meat quality variations. Arrows indicate model improvement afiey

A inclug;
ultimate pH. )

of

experimental Correlation | % vanabiiity Figure 1. Scatter plot and regressio
variables retained proteins

groug coefficlent R | axplained cooking loss and transferrin expression,
5021= unidentified 0.73 49
4305= unidentified 0.73 72

" lingg g3

Male

ultimate 7220=Crealine kinase -0.39 81 r COOK vs Transferrin
pH 8026=unidenlified 0.46 S0

7220=Crealine kinase -0.81 62 —

Female | < Mgl

3101= unnidentified 0.74 78 le
| L] "
" R=0.683p=0.01 | * Female
n

Indoor None 1203
Outdoor 6004= Myoglobin -0.78 |
7107= Creatine kinase 0.72 [ ]

5021=unideniified -0.67 ¢ R=0.1 59‘[J=U.62

{mo0e |

Male

38= Ca2+ binding protein 0,69 |

-

== :

3303= Guanosine diphosphate 0,01 | A

dissociation inhibitor i
5021= unidentified 0,49 Figure 2: Localisation of the spots implicated in fhg
7107= Crealine kinase -0.63 meat quality variability |
4408= Leucine aminopeplidase -0.58
Male 6211= unidenlified 0.83
Female 6117= unidentified -0.75
6106= Crealine kinase 0.83
1425= unidenlified 0.66
8026= unidentified 0.48
Duroc sire None
2004= Dj1 protein -0.74
Cooking 2815= Heat shock protein 70 -0.43
loss 5613= Transferrin -0.68 : . a1 HT10T

Female 7019= Glyceraldehyde-3- - 58 e e
phosphate dehydrogenase
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Conclusion
Protein expression may cxplain up to 99% of the variability in certain meat quality parameters. Relationships between
protein expression and meat quality depend on gender, breed and rearing method. This study is a first step towards a
better understanding of the role of certain proteins in meat quality.
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