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Introduction

Mesat qudity is affected by anumber of factors such as environment, nutrition and genetics. The Haothane
and RN genes impact anima performance, carcass composition and pork qudity. The Haothane gene
offers producers argpid way of producing lean, heavily muscled market hogs that will receive higher packer
premiums. However, Halothane reactor and carrier animals have poorer meat quality and processing
characterigtics, when compared to Ha othane negetive pigs. The meet quality problems associated with the
Ha othane gene result from ahigh incidence of the pde, soft, exudative (PSE) condition. Animalsthat carry
the dominant alele of the Rendement Napole gene (RN") have been found to produce paer meat with
reduced water holding capacity and processng yields. However, RN™ carriers have also been found to
have higher carcass lean meat percentages and lower shear force vaues, indicating more tender mest.
Thus, both the Ha othane and RN genes independently have both negative and postive effects on carcass
and mesat qudity and because of ther different modes of action may have a grester combined effect on meet
quality. However, there have been no studies that have characterized the impact of both genes in
combination. Thus, the objective of this sudy was to determine the effects of and potentid interactions
between the Ha othane and Rendement Napole genes on carcass and meet qudity characteristicsin pigs.

Materials and M ethods

Animads for this sudy were bred and reared at the Moorman Swine Farm at the University of lllinois.
Semen from Halothane carrier Hampshire sires (n = 9) was obtained from three boar studs and used to
atificaly inseminate dams (10 damg/sire) that were homozygous normd at both the Halothane and RN loci
(NN/rn‘rn’).

Biopsy sampling, Hal othane genotyping and glycolytic potential determination. At gpproximately 40
kg live weight, a tota of 200 pigs had a sample of longissmus removed using spring loaded biopsy
equipment.  The skin was trimmed from the sample and was used for the determination of Halothane
genotype, usng the method outlined by Fujii et d. (1991). Glycolytic potentid on the longissmus sample
was determined by enzymatic assay. Metabolite concentrations for glucose, glucose-6-phosphate, glycogen
and lactate were determined. Glycolytic potentia was cdculated using the formula described by Monin and
Sdlier (1985): Glycolytic potentia (umoles/g wet tissue) = 2([glycogen] + [glucose-6-phosphate] +
[glucose]) + [lactate].

A frequency didtribution for the glycolytic potentia vaues for the population was plotted and animas were
cassfied as having low or high glycolytic potentid on the basis of this distribution.

Animals. Boars tha sred litters with both a bimoda distribution for glycolytic potentia and with both
Halothane carrier and normal pigs were considered to be heterozygous for the RN and Halothane
genotypes (N'WRNrn"). Four of the origind nine boars were found to be heterozygous a both loci and



only progeny from these dres and litters with at least eight pigs were used in this sudy. Animas were
classfied into four genotypes on the basis of the results of the Haothane test and the glycolytic potentia
vaues 1) Haothane and RN norma (NN/rm‘rn”) (n = 31); 2) Haothane carrier and RN normd
(Nn/ri'rn’) (n = 27); 3) Halothane norma and RN carrier (NN/RNrri") (n = 30); and 4) Halothane carrier
and RN carrier (NWRNrn') (n = 23).

Trial design. Four genotypes and two sexes were evauated in a4 H 2 factorid arrangement with atotal
of 111 animas being used. At 120 kg live weight, animals were taken off feed and transported to a
commercid daughter facility which was located gpproximatdy 150 miles from the farm. Animals were
weighed before loading and mixed in one group during trangport and in the lairage. At the daughter plant,
pigs were held for approximately 16 h prior to daughter without food but with access to water. Saughter
and carcass dressing was carried out using standard commercia procedures.

Carcass and meat quality evaluation. At 24-h postmortem, cold carcass weight was recorded, and
standard carcass measurements were obtained from the left Sde of each carcass. Longissmus pH was
measured a 45 min and 24-h postmortem.  Subjective scores for longissmus color, firmness, and marbling
were taken on the cut surface of the loin at the tenth rib using the procedures described by NPPC (1991)
using five point scaes (1 = pale, soft, and devoid of marbling; 5 = dark, firm, and moderately abundant or
greater marbling). Minolta color (L*, &, and b* vaues) was measured on the cut surface of the loin
section at the 10" rib. Two loin chops (2.5 cm thick) were cut from the longissmus immediately posterior
to the 10" rib with one chop being used to determine drip loss and the other for chemica andysis. A
section of the loin was taken immediately anterior to the last rib for shear force and cooking loss eva uation.
The saction was vacuum packaged, aged for 7 d a 4EC, cut into 2.5 cm thick chops, and frozen (-20EC).

Shear force and cooking loss. A chop was removed from the frozen loin section for Warner-Bratzler
shear force determination, thawed for 24 h at 4EC, and cooked to an interna temperature of 70EC. The
chops were weighed before and after cooking to determine cooking loss. Shear force was measured on
three cores from each chop.

Results

Clugter andysis indicated that the breakpoint between the two parts of the bimoda distribution for loin
glycolytic potentid was a 225 umol/g. Animds (n = 55) with glycolytic potentid greater than 225 umol/g
were considered to be carriers of the RN dlele (RNrii"), while pigs (n = 56) with glycolytic potentid less
than 225 umol/g were considered to be homozygous normd (r'rn’).

RN gene effects. No differences were found between RN carrier (__/RNri’) and norma (__/ " rn’)
animas for carcass measurements (Table 1). Few studies have reported the effects of the RN gene on
carcass characterigtics and the results of these are conflicting, with some showing a reduced backfat
thickness and increased carcass lean content for pigs with the dominant alele (LeRoy et d., 1996) and
others showing no effect of the RN gene (Enfat et d., 1997a; Enfdt et a., 1997b). In the current study,
pigscaryingthe RN dlde (__/RNrn") had sgnificantly lower ultimate pH, higher longissmus L* and b*



values, and greater drip loss and cooking loss than homozygous recessive animas (__/r’'rn’; Table 2).

Halothane gene effects No difference (P > .05) was observed for dressing percentage between
Halothane carrier and normal genotypes (Table 1). Haothane carrier (N/_ ) animas had significantly
shorter carcasses than Haothane normd (NN/_ ) animals. Backfat thickness measurements did not differ
among the Halothane genotypes. Haothane carrier pigs had lower longissmus ultimate pH compared to
normd animas (NN/_ ) (Table 2) which is consgent with other gudiesin the literature (Jones et d., 1994;
Leach et d., 1996). In contrast, Pommier et d. (1998) and Tam et d. (1998) found no significant
differencesin ultimate pH between Haothane genotypes. Haothane carriers (Nn/_ ), in comparison to
homozygous norma animas (NN/_ ), had higher L*, b* and drip loss values (Table 2), indicating paler
meset with less water-holding capecity.

RN and Halothane interaction effects There were no sgnificant RN H Haothane interactions for any
of the carcass measurements. However, the interaction between RN and Haothane genotype was
ggnificant for subjective color, firmness and marbling scores (Table 2), suggesting that the effects of the
two genes were not additive for these traits. Pigs that were normd for both genes (NN/rm'"rn”) had higher
vaues for subjective color, firmness and marbling (Table 2), indicating darker, firmer muscle compared to
the other three genotypes, which were smilar in these repects. Thus, the detrimental aleles of the two
genes, ether angly or in combination, resulted in Smilar subjective longissmus color, firmness and marbling.

In contragt, the Halothane by RN gene interaction was not significant for ultimate pH, MinoltaL* vaues,
or drip loss (Table 2) suggesting that effects of the genes were additive for these traits and that animals that
were carriers of both detrimental aldes produced the meat with the lowest ultimate pH, the lightest color,
and the greatest drip loss of dl of the genotypes evduated. TherewasaRN H Haothane interaction (P
< .05) for shear force (Table 2) with pigs that were homozygous normd at both loci (NN/rn'rn’) having
the highest vaues suggesting tougher meat compared to the three genotypes, which were amilar in this

respect.

Sex effects. There were no differences between the sexes for carcass weight, dressing percentages or
carcass length (Table 1). Gilts had less backfat at the 10" rib, and last lumber vertebraand greater loin eye
depth and area compared to barrows. These results are Smilar to most other sudies (Ellis et d., 1996;
Leechet d., 1996). Giltshad lower subjective marbling scores than barrows (Table 2). Minoltab* vaues
were higher for barrows (Table 2); however, there were no differences between the sexes for any other
meset qudity traits. Other studies have generaly found little difference in muscle qudity between barrows
and gilts (Barton-Gade, 1987; Leach et d., 1996).

Conclusions
1. Gilts have sgnificantly less backfat and greater loin eye area when compared to barrows with no
difference in meat quaity measurements.

2. Thisstudy suggest that the RN and Hal othane genes have little or no effect on carcass leanness or
dressing percent. However, other studies have reported dight advantages in these carcass



measurements for RN and Haothane animds.

3. The RN and Haothane genes independently have negative effects on muscle color and water-

holding capacity. Thelack of any interaction between the two genes for longissmus ultimate pH,

objective color, and drip loss suggest that these genesin combination may have a grester effect on pork

qudity.
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Table 1. Least square means for RN and Hal othane genotypes and sex for slaughter and carcass measurements

Varigble
Slaughter weight, kg
Cold carcass weight, kg
Dressing percentage
Carcass length, cm
Backfat depth, mm
Tenthrib

Loin eye area, cnt

RN genotype Halothane Sex
genotype
_ __IRN NN/__ Nn/__ Barrows  Gilts AVG SE
Im'm” m*
1192 1182 1188 1186 1217 1157 310
87.2 86.9 874 86.7 875 86.6 114
738 736 74.1 734 74.1 733 112
823 822 82.7 818 82.3 822 44
235 26 230 231 26.0 202 116
437 433 426 445 415 455 136

Level of Significance®

RN

NS

NS

NS

NS

NS

NS

Hal Sex
NS -
NS NS
NS NS
* NS
NS _—_
NS -

RN H Hal

NS

NS

NS

NS

NS

NS

&NS, *, ** *** = not significant, P < .05, P< .01, P < .001, respectively.



Table 2. Least square means for RN and Hal othane genotypes and sex for meat quality measurements taken on the longissimus

Vaidble

Ultimate pH
Color
NN/
Nn/__
Firmness®
NN/
Nn/_
Marbling®
NN/
N

Minoltal’

Minoltaa

RN genotype Halothane genotype Sex AVG
__rn"m"* __/RN'm"  NN/__ Nn/_ Barrows Gilts SE

550 526 545 532 537 539 044
212 201 149

260° 1.85° 181
1.88° 195 192
2.1¢ 209 149

253 210° 182
203 189° 182
1.8C 152 124

211° 153 153
1.44° 155 152
50.29 5450 50.69 54.10 534z 51.38 1350
8.75 871 8.76 871 9.0C 847 1230

Level of Significance’

RN

* k%

NS

NS

NS

Hal

* k%

* %%

NS

Sex
NS
NS

NS

NS
NS

RN H Hal
NS

* %

NS
NS



Minoltab® 7.28 913 751 8.90 8.72

Drip loss, % 4.67 7.02 511 6.59 6.0¢
Cooking Loss, % 2399 26.26 24.61 25.65 24.4¢
Warner Bratzler Shear, kg 38
NN/_ 211° 153
NN/ 1.44° 155°

7.69
562
25.80
4.09

1.061
892
770
121
172
171

NS
NS
NS
NS

NS
NS
NS

% Means with differing superscripts for aRN and Halothane interaction differ (P < .05).
NS, *,** *** = not significant, P <.05, P < .01, P <.001, respectively.

4 Subjective color, firmness, and marbling scores, where 1 =pale, soft and devoid of marbling and 5=dark, firm and moderately abundant marbling.



