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This study investigated the effects of resveratrol (0, 300, 600mg/kg) onmeat quality, muscle fiber characteristics
and antioxidative capacity of finishing pigs. The results showed that resveratrol not only increased m.
longissimus dorsi (LM) pH24 h, a*, crude protein and myoglobin content but also decreased L*24 h, shear force,
drip loss, glycolytic potential, aswell as backfat depth, LM lactate dehydrogenase activity andmRNA level.Mean-
while, LM total antioxidative capacity, glutathione peroxidase activity and its mRNA level were increased by res-
veratrol, while malonaldehyde content was decreased. In addition, resveratrol increased myosin heavy chain
(MyHC)IIa mRNA level and decreased MyHCIIb mRNA level, along with decreased myofiber cross-sectional
area. In conclusion, these results suggest that resveratrol is an effective feed additive to improve pork quality,
and the underlying mechanismmay be partly due to the changed muscle fiber characteristics and antioxidative
capacity induced by resveratrol.

© 2014 Elsevier Ltd. All rights reserved.

1. Introduction

As consumer demand for high quality meat is increasing, meat pro-
ducers should consistently produce and supplymeat that is safe, healthy
and tasty for consumers to ensure continued development of meat
industry. Unfortunately, intensive selection for greater growth rate
and lean percentage has led to deterioration in meat quality of pig
(Lefaucheur, Ecolan, Plantard, & Gueguen, 2002). However, it is well
known that many nutrients have profound impacts on meat quality.
Therefore, there is increasing interest in improving pork quality through
dietary supplementation with certain nutrients, for example selenium
(Zhan, Wang, Zhao, Li, & Xu, 2007), arginine (Ma et al., 2010) and vita-
min E (Monahan et al., 1994).

Resveratrol (RES) is known as a natural polyphenol, which is found
in various plants, including grape skin, pomegranate and herbal
medicines. Numerous studies have investigated its biological activity,
which includes antioxidative activities (Baur & Sinclair, 2006; Zhu
et al., 2014), life-prolonging effect (Baur et al., 2006), and energymetab-
olism regulation effect (Lagouge et al., 2006; Timmers et al., 2011).
Additionally, RES can induce a muscle fiber type transition toward
more oxidative muscle fibers (Lagouge et al., 2006; Price et al., 2012).

It is commonly reported that muscle fiber characteristics (Joo, Kim,
Hwang, & Ryu, 2013; Kim et al., 2013) and antioxidative capacity
(Jiang et al., 2009; Ma et al., 2010; Zhan et al., 2007) are related with
many aspects of meat quality that are represented by postmortem
(p.m.) pH, water holding capacity, drip loss, meat color, etc. To the
best of our knowledge, there was no relevant research that was con-
ducted to test whether RES treatment can change pork quality and, if
so, whether muscle fiber characteristics or/and antioxidative capacity
can be changed by Res, which may mediate the process. In view of the
foregoing, we hypothesized that dietary RES supplementation may
change meat quality traits of finishing pigs through influencing muscle
antioxidative capacity and/or muscle fiber characteristics. The present
study was conducted to test this hypothesis.

2. Material and methods

2.1. Animals and diets

All experiment procedures were approved by the Animal Care Advi-
sory Committee of Sichuan Agricultural University. Twenty four bar-
rows (Duroc × Large White × Landrace) with an average body weight
of 78.1 kg were randomly divided into three groups with 8 duplicates
of 1 each. Pigs were penned individually. The groups were then ran-
domly assigned to each of the three dietary treatments that consisted
of a control diet (basal diet) and a control diet supplemented with
300 mg or 600 mg RES per kg of feed. The basal diet was formulated
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to meet or exceed the NRC (1998) recommendation for the nutrient
requirements of 75–100 kg finishing pig. Compositions and calculated
nutrient contents of the basal diets were presented in Table 1. RES
was added to the basal diet at the expense of corn starch. The trans-
RES was provided by Ci Yuan Biotechnology Co. Ltd. (Xi'an, Shanxi,
China) and was extracted from Polygonum cuspidatum, and the purity
was 98.1% measured by HPLC. Pigs were provided ad libitum access to
feed and water throughout the trial period. Diets were fed for 49 days.
Individual body weight and feed intake were measured at the end of
the experiment.

2.2. Slaughter surveys and sampling

At the completion of the feeding experiment, all pigswere electrical-
ly stunned, exsanguinated, dehaired, eviscerated, and split down the
midline according to standard commercial procedures. Hot carcass
weight was individually recorded and used to calculate dressing per-
centage. Midline backfat depth opposite the first rib, last rib, and last
lumbar vertebrae was recorded, and m. longissimus dorsi (LM) area
(LA) was measured at the 10th rib of the left side carcass. Then, LM
from the left side carcass was collected and refrigerated at 2–4 °C for
meat quality data collection. Within 20 min of slaughter, about 150 g
of LM sample from the right side of the carcass was taken anterior to
the 10th rib and frozen at−20 °C until lyophilization for muscle chem-
ical analysis. Meanwhile, an approximately 1-cm-thick LM sample was
taken posterior to the 10th rib and was frozen in liquid nitrogen until
used for RNA extraction, as well as enzyme activity, glycolytic potential,
malonaldehyde (MDA) and myoglobin content measurement.

2.3. Meat quality and muscle chemical analysis

The LM samples anterior to the 13th rib from the left side carcass
were used in the following order: 1) 3.0-cm-thick chop used for objec-
tive color measurement (L*, a*, and b*); 2) 3.0-cm-thick chop used for
pH measurement; 3) 4.0-cm-thick chop used for drip loss measure-
ment; 4) 4.0-cm-thick chop used for cook loss measurement; and
5) 5.0-cm-thick chop used for shear force measurement.

Meat color (L*, a*, and b*) was determined at 45 min and 24 h
postmortem from a mean of four random readings made with a
chromameter (CR-300, Minolta Camera, Osaka, Japan), previously cali-
brated against a white tile according to the manufacturer's manual.
The pH values were measured at 45 min and 24 h postmortem using a
pH meter (pH-STAR, SFK-Technology, Denmark) which was calibrated
with pH 4.6 and 7.0 buffers equilibrated at 35 °C. Drip loss percentage
was determined as previously described (Honikel, Kim, Hamm, &
Roncales, 1986). Briefly, a 4-cm-diameter core (about 55 g) was manu-
ally trimmed and weighed at about 45 min postmortem. The sample

was then suspended on a fishhook surrounded by an inflated plastic
bag and suspended for 24 h at 2–4 °C, after which sample was removed
from the fishhook, blotted dry on filter paper, and reweighed. Drip loss
was expressed as the weight change percentage. Muscle sample (about
120 g)wasweighed and then covered in a container before cooking. The
sample was immediately removed from the container after 35 min of
cooking, then blotted dry on filter paper and reweighed. Cooking loss
was expressed as the weight change percentage at the end of cooking.
Warner–Bratzler shear force (WBS) was determined using a Texture
Analyzer (TA.XT. Plus, Stable Micro Systems, Godalming, UK) equipped
with a Warner–Bratzler shear device. Briefly, muscle samples were
packaged in polyethylene bags at 72 h postmortem, and then were
heated in 80 °C water until the inner temperature reached 70 °C. After
cooling to 4 °C, three cores (1.27 cm diameter) were removed from
each sample parallel to the longitudinal orientation of muscle fiber,
then, were sheared perpendicular to the long axis of the cores. Hot
dog shearing procedure was used with a pre-test speed of 2.5 mm/s,
test speed of 2.5 mm/s and post-test speed of 10 mm/s.

About 50 g LM samples were weighed, placed in ceramic plates, and
reweighed. Ceramic plates were then placed into a Labconco freeze
dryer (model 4.5, Labconco Corp., Kansas City, MO) with a temperature
of−45 °C and a vacuum of less than 10 μmof Hg. Samples were freeze-
dried for 72 h, and then the ceramic plates were reweighed. The differ-
ence between the initial and dried ceramic plate weights was used to
calculate the percentage ofmoisture. Driedmuscle sampleswere subse-
quently pulverized using a hammer mill, and analyzed for protein and
intramuscular fat content (IMF) according to AOAC (1995) methods.
Myoglobin content of the LMwasmeasured using a spectrophotometer
(Beckman DU-640; Beckman Instrument, Fullerton, CA, USA) as previ-
ously described (Serrano et al., 2013). Muscle lactate, glycogen, glucose
and glucose-6-phosphate (G6P) contents were determined as previous-
ly described by Lebret et al. (2006). Glycolytic potential (GP) was calcu-
lated according to a previous publication as GP=2(glycogen content+
glucose content + glucose-6-phosphate content) + lactate content
(Monin & Sellier, 1985).

2.4. Enzyme activity and malondialdehyde (MDA) content measurement

About 800mg frozenmuscle samplewasweighed andhomogenized
on ice in 800 mL of 0.9% saline and then centrifuged at 2300 ×g for
10 min at 4 °C. The supernatant, which contained soluble enzymes
and mitochondrial material, was used to measure enzyme activity and
malondialdehyde (MDA) content in triplicate at appropriate dilutions.
The activity of lactate dehydrogenase (LDH) was determined by
monitoring the rate of decrease in the absorbance of NADH following
the reduction of pyruvate to lactate at 340 nm at 25 °C (Kaloustian,
Stolzenbach, Everse, & Kaplan, 1969). The activity of LDHwas expressed
as U/mg protein of muscle tissue. The activities of total superoxide
dismutase (T-SOD), glutathione peroxidase (GPx), catalase (CAT), total
antioxidative capacity (T-AOC), and the contents of malondialdehyde
(MDA) were assayed using colorimetric methods with a spectropho-
tometer (Biomate 5, Thermo Electron Corporation, Rochester, NY). The
assays were conducted with the commercial kits purchased from
Nanjing Jiancheng Bioengineering Institute (Nanjing, Jiangsu, China)
and their corresponding procedures. Total protein content of the super-
natantwas also determined by a commercial kit fromNanjing Jiancheng
Bioengineering Institute (Nanjing, Jiangsu, China).

2.5. RNA isolation and reverse transcription

Total RNA was prepared from LM using Trizol Reagent (TaKaRa,
Dalian, China) according to the instructions of the manufacturer. The
purity and concentration of total RNA were measured by a spectropho-
tometer (Beckman Coulter, DU800) at 260 and 280 nm. Ratios of
absorption (260/280 nm) of all samples were between 1.8 and 2.0.
Aliquots of 4 μg RNA sampleswere subjected to electrophoresis through

Table 1
Feed ingredients and nutrient content of basal diets.

Ingredients, % Content Nutrient levela Content

Corn 78.50 Digestible energy, MJ/kg 14.35
Soybean meal, 44% crude protein 17.30 Crude protein, % 13.62
Soybean oil 2.00 Ca, % 0.47
CaCO3 0.77 Total P, % 0.41
CaHPO4·2H2O 0.50 Available P, % 0.21

L-Lysine, 50% 0.10 Total lysine, % 0.72

Choline chloride 0.10 True digestible lysine, % 0.64
Salt 0.30 Total Met + Cys, % 0.45
Corn starch 0.10 Total Thr, % 0.52
Vitamin and mineral premixb 0.33

a All data were calculated values.
b Provided the following (per kilogram of complete diet): 100 mg of Fe (as ferrous sul-

fate); 15 mg of Cu (as copper sulfate); 120 mg of Zn (as zinc sulfate); 40 mg of Mn (as
manganese sulfate); 0.3 mg of Se (as Na2SeO3); 0.25 mg of I (as KI); 13,500 IU of vitamin
A; 2250 IU of vitamin D3; 24 IU of vitamin E; 6.2 mg of riboflavin; 25 mg of nicotinic acid;
15 mg of pantothenic acid; 1.2 mg of vitamin B12; 0.15 mg of biotin.

16 C. Zhang et al. / Meat Science 102 (2015) 15–21



Download English Version:

https://daneshyari.com/en/article/2449697

Download Persian Version:

https://daneshyari.com/article/2449697

Daneshyari.com

https://daneshyari.com/en/article/2449697
https://daneshyari.com/article/2449697
https://daneshyari.com

