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Abstract
This experiment aimed to investigate the effects of dietary isoleucine levels on
growth performance, carcass traits, and meat quality in finishing pigs. Seventy-
two Duroc × Landrace × Yorkshire crossbred barrows with a body weight of
(77.0$±$0.1) kg were randomly allocated to 3 groups, with 6 replicates per group
and 4 pigs per replicate. The experimental pigs in the 3 groups were fed diets
containing 0.25% (low isoleucine level, representing isoleucine deficiency, L-Ile
group), 0.39% (NRC-recommended isoleucine level, N-Ile group, serving as the
control group), and 0.53% (high isoleucine level, representing isoleucine excess
supplementation, H-Ile group) standardized ileal digestible isoleucine, respec-
tively. The experimental period lasted 28 days. The results showed that dietary
isoleucine level had no significant effect on average daily gain and average daily
feed intake of finishing pigs (P>0.05), but the feed-to-gain ratio of the L-Ile
group was significantly increased compared with the control group (P<0.05);
with increasing dietary isoleucine levels, intramuscular fat content in the longis-
simus dorsi muscle of finishing pigs increased linearly (P<0.05), while shear force
decreased linearly (P<0.05); compared with the control group, finishing pigs fed
the isoleucine-deficient diet had significantly reduced backfat thickness, loin eye
area, and meat color score (P<0.05), finishing pigs fed the isoleucine-deficient or
excess-supplemented diets had significantly reduced hot carcass weight, dressing
percentage, and drip loss and b* value (yellowness) in the longissimus dorsi mus-
cle (P<0.05); with increasing dietary isoleucine levels, serum triglyceride con-
tent increased linearly (P<0.05), while serum urea nitrogen content decreased
linearly (P<0.05); compared with the control group, finishing pigs fed the excess
isoleucine-supplemented diet had significantly increased serum glucose content
(P<0.05), finishing pigs fed the isoleucine-deficient diet had significantly reduced
concentrations of free essential amino acids, non-essential amino acids, and total
amino acids in serum (P<0.05), while finishing pigs fed the isoleucine-deficient
or excess-supplemented diets had significantly reduced serum total cholesterol,
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low-density lipoprotein, and high-density lipoprotein contents (P<0.05). It was
concluded that isoleucine deficiency in the diet negatively affected growth per-
formance, carcass traits, and intramuscular fat content in finishing pigs, while
excess isoleucine supplementation significantly improved muscle shear force and
drip loss, increased intramuscular fat content, but at the cost of reduced hot
carcass weight and dressing percentage.
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Abstract

This experiment aimed to investigate the effects of dietary isoleucine level on
growth performance, carcass traits, and meat quality of finishing pigs. Seventy-
two Duroc × Landrace × Large White crossbred barrows with an initial body
weight of (77.0 ± 0.1) kg were randomly allocated to three groups, each consist-
ing of six replicates with four pigs per replicate. The three experimental groups
were fed diets containing 0.25% (low isoleucine level, representing isoleucine de-
ficiency; L-Ile group), 0.39% (NRC-recommended isoleucine level; N-Ile group,
serving as the control), and 0.53% (high isoleucine level, representing isoleucine
excess; H-Ile group) standardized ileal digestible isoleucine. The experimental
period lasted 28 days. The results showed that dietary isoleucine level had no
significant effect on average daily gain or average daily feed intake of finishing
pigs (P > 0.05), but the feed-to-gain ratio in the L-Ile group was significantly
higher than in the control group (P < 0.05). As dietary isoleucine level increased,
intramuscular fat content in the longissimus dorsi muscle increased linearly (P
< 0.05), while shear force decreased linearly (P < 0.05). Compared with the
control group, finishing pigs fed the isoleucine-deficient diet showed significantly
reduced backfat thickness, loin eye area, and meat color score (P < 0.05), while
pigs fed either deficient or excess isoleucine diets exhibited significantly lower hot
carcass weight, dressing percentage, drip loss, and b* value of the longissimus
dorsi muscle (P < 0.05). With increasing dietary isoleucine level, serum triglyc-
eride content increased linearly (P < 0.05), whereas serum urea nitrogen content
decreased linearly (P < 0.05). Compared with the control group, finishing pigs
fed the excess isoleucine diet had significantly increased serum glucose content
(P < 0.05), while those fed the deficient diet showed significantly reduced con-
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centrations of serum free essential amino acids, non-essential amino acids, and
total amino acids (P < 0.05). Additionally, pigs fed either deficient or excess
isoleucine diets had significantly reduced serum total cholesterol, low-density
lipoprotein, and high-density lipoprotein contents (P < 0.05). These results in-
dicate that isoleucine deficiency negatively affects growth performance, carcass
traits, and intramuscular fat content in finishing pigs, whereas excess isoleucine
supplementation significantly improves muscle shear force and drip loss while
increasing intramuscular fat content, albeit at the cost of reduced hot carcass
weight and dressing percentage.

Keywords: isoleucine; growth performance; carcass traits; meat quality; serum
physiological and biochemical indexes; serum free amino acids

Introduction

With economic development and rising living standards, consumer demand for
meat has shifted from quantity to quality. In 2015, China’s total production of
pork, beef, mutton, and poultry reached 86.25 million tons, with pork produc-
tion accounting for 54.865 million tons—more than 60% of total meat output.
However, producers’excessive focus on growth rate, feed conversion efficiency,
and lean percentage has led to declining pork quality. In livestock production,
improving growth performance must be accompanied by attention to pork qual-
ity.

Branched-chain amino acids (BCAAs), including leucine, isoleucine, and va-
line, are essential amino acids primarily oxidized in extrahepatic tissues, with
muscle being the main site of oxidation. Numerous studies have demonstrated
that BCAAs play important roles in energy balance and lipid metabolism, yet
research on isoleucine specifically remains limited, with most previous studies fo-
cusing on requirement levels. Isoleucine deficiency in diets has been shown to sig-
nificantly reduce growth performance in finishing pigs, while further isoleucine
supplementation beyond requirements does not significantly affect growth per-
formance. In production practice, isoleucine is often deficient in finishing pig
diets, but few reports have addressed the effects of dietary isoleucine level on car-
cass traits and meat quality in pigs. Dean et al. found that adding isoleucine to
corn-soybean meal diets quadratically increased backfat thickness, total fat con-
tent, and body fat percentage in finishing pigs, though the effects of isoleucine
on pork quality remain unclear. Therefore, this study investigated the effects
of dietary isoleucine deficiency or excess on carcass traits and meat quality in
finishing pigs to provide a theoretical basis for improving pork quality.
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Materials and Methods

1.1 Experimental Design and Diets Seventy-two Duroc × Landrace ×
Large White crossbred barrows with an initial body weight of (77.0 ± 0.1) kg
were randomly divided into three groups based on body weight, with six repli-
cates per group and four pigs per replicate. The three groups of experimental
pigs were fed diets containing 0.25% (low isoleucine level, representing isoleucine
deficiency; L-Ile group), 0.39% (NRC-recommended isoleucine level; N-Ile group,
serving as control), and 0.53% (high isoleucine level, representing isoleucine ex-
cess; H-Ile group) standardized ileal digestible isoleucine. The experimental
diets were formulated based on a corn-soybean meal diet, with synthetic amino
acids added to ensure that all essential amino acids except isoleucine, as well as
nitrogen levels, met the NRC (2012) recommendations for finishing pigs (75–100
kg). Alanine content was adjusted to maintain isonitrogenous levels across the
three experimental diets. Diet composition and nutrient levels are presented in
Table 1 .

The experimental animals were selected as crossbred barrows weighing (77.0 ±
0.1) kg. Since Chinese feeding standards (NY/T 65-2004) only provide recom-
mendations for lean-type growing-finishing pigs up to 60–90 kg, the nutrient
levels in this experiment were based on NRC (2012) recommendations for fin-
ishing pigs (75–100 kg). As shown in Table 1, all essential amino acids except
isoleucine, as well as nitrogen levels, were consistent across the three experimen-
tal diets and met NRC (2012) recommendations, ensuring that the observed
effects were primarily attributable to differences in dietary isoleucine levels.

1.2 Animal Management The experiment was conducted at the Animal Ex-
perimental Base of the Feed Industry Center, Ministry of Agriculture (Fengning,
Hebei). Pigs were housed in a fully enclosed building that was thoroughly dis-
infected and cleaned before the trial. Experimental pigs underwent routine
deworming and vaccination. Temperature, humidity, and ventilation were arti-
ficially controlled, with room temperature maintained at approximately 20 °C.
Pigs were randomly assigned to 18 pens (2.6 m × 1.8 m × 0.9 m) by replicate,
with consistent equipment and conditions in each pen. Stainless steel adjustable
feeders and nipple drinkers were provided, allowing ad libitum access to feed
and water. The entire experimental procedure strictly followed the farm manage-
ment regulations and animal welfare standards of China Agricultural University.
The experimental period lasted 28 days.

1.3 Sample Collection At the end of the feeding trial, pigs were fasted for
12 hours. One pig per pen with body weight close to the average was selected
for blood collection from the anterior vena cava. Blood samples were left to
stand for 0.5 hours, then centrifuged at 3,500 r/min for 10 minutes at 4 °C to
prepare serum, which was stored at -20 °C for analysis of serum physiological and
biochemical indexes and amino acid content. The following day, 18 pigs (six per
group) were transported for 45 minutes to a slaughterhouse, rested for 2 hours,
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then stunned electrically and slaughtered by exsanguination for determination
of carcass quality and meat quality.

1.4 Measurement Methods 1.4.1 Dietary Nutrient Component Anal-
ysis

Dietary ingredients and diets were analyzed for crude protein, calcium, phos-
phorus (total and available phosphorus), and amino acid content according to
AOAC (2003) standards. Crude protein, calcium, and phosphorus were deter-
mined using the Kjeldahl method, EDTA titration method, and ammonium
molybdate spectrophotometry, respectively. Amino acid content was deter-
mined as follows: samples were hydrolyzed with hydrochloric acid and analyzed
for 15 amino acids using an automatic amino acid analyzer (L-8800, Japan);
sulfur-containing amino acids were determined after formic acid oxidation us-
ing an automatic amino acid analyzer; tryptophan content was measured after
sodium hydroxide hydrolysis using reversed-phase liquid chromatography (Wa-
ters2690, MA, USA).

1.4.2 Growth Performance Measurement

Pigs were weighed individually at the beginning and end of the experiment to
calculate average daily gain (ADG). Feed was weighed weekly by pen to calculate
average daily feed intake (ADFI). The feed-to-gain ratio (F/G) was calculated
based on ADG and ADFI.

1.4.3 Carcass Trait Measurement

After slaughter, the 18 pigs were dehaired and eviscerated (with leaf fat and
kidneys retained). Carcass traits were measured according to the “Technical
Specification for Determination of Lean-type Pig Carcass Traits”(NY/T 825-
2004). Dressing percentage, hot carcass weight, and backfat thickness (mea-
sured at three points: the thickest part of the shoulder, the last rib, and the
lumbosacral junction, with the average of the three values used) were deter-
mined using vernier calipers. The length and width of the longissimus dorsi
cross-section at the last rib were measured with vernier calipers, and loin eye
area was calculated using the following formula:

Loin eye area (cm2) = Length of longissimus dorsi cross-section at last rib (cm)
× Width of longissimus dorsi cross-section at last rib (cm) × 0.7.

1.4.4 Meat Quality Measurement

Meat color, marbling score, flesh color score, and pH45��� (pH at 45 minutes
post-slaughter) were measured on-site after slaughter. Samples of longissimus
dorsi muscle from the 10th–12th ribs were collected and stored at 4 °C for
determination of pH24� (pH at 24 hours post-slaughter) and drip loss. Additional
samples (approximately 50 g) were stored at -20 °C for intramuscular fat content
determination.
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A pH meter (DK-2730, SFK-Technology, Denmark) electrode probe was com-
pletely embedded in the longissimus dorsi muscle to a depth of at least 1 cm
at 45 minutes and 24 hours post-slaughter, and pH values were recorded after
stabilization. Marbling and flesh color scores were evaluated using the Official
Color and Marbling Standards (NPPC, USA). Meat color parameters [lightness
(L), redness (a), and yellowness (b*)] were measured using a colorimeter (CR410,
Minolta, Japan).

Drip loss was determined according to the “Technical Specification for Deter-
mination of Pork Quality”(NY/T 821-2004). Approximately 100 g of muscle
sample (1 cm thick) was sealed in a plastic bag and placed in a 70 °C water
bath. When the core temperature reached 70 °C, surface water was absorbed
with filter paper, and cooking loss was calculated based on weight before and
after cooking. Additionally, approximately 100 g of muscle sample was heated
in a 70 °C water bath for 20 minutes, then ten 1 cm-thick samples were taken
along the muscle fiber direction using a 1.27 cm corer. Shear force was measured
using a muscle tenderness meter (C-LM3B, Tenovo, Harbin), with the average
of ten samples reported as the shear force value.

Longissimus dorsi muscle samples (approximately 50 g) stored at -20 °C were cut
into 2–3 mm slices, freeze-dried in a vacuum freeze dryer (Model 4.5, Labconco
Corp, USA) for 72 hours, then ground into powder. Intramuscular fat content
was determined using the Soxhlet extraction method.

1.4.5 Serum Physiological and Biochemical Indexes and Free Amino
Acid Content

Serum total cholesterol (TC), triglycerides (TG), high-density lipoprotein
(HDL), low-density lipoprotein (LDL), free fatty acids (FFA), and insulin
were measured using kits from Zhongsheng Beikong Technology Co., Ltd. on
an automatic biochemical analyzer (BS-420, Beckman, USA). Serum lactic
dehydrogenase (LDH), creatine kinase (CK), and lipase (LPS) activities, as
well as urea nitrogen and glucose content, were determined using kits from
Nanjing Jiancheng Bioengineering Institute according to the manufacturer’s
instructions.

Serum free amino acid concentrations were measured using the classical ninhy-
drin post-column derivatization method with an amino acid analyzer (S-433D,
Sykam, Germany). Briefly, 0.5 mL of serum was placed in a centrifuge tube,
mixed with 1.5 mL of 4% sulfosalicylic acid, shaken, and placed on ice for 20
minutes. Then 0.175 mL of lithium hydroxide was added, mixed, and balanced
on an electronic scale before centrifugation at 110,000 r/min for 30 minutes at
4 °C. The supernatant was filtered through a 0.1 �m membrane and analyzed
for serum free amino acid concentration.

1.5 Statistical Analysis Experimental data were analyzed using the General
Linear Model (GLM) procedure in SAS 9.4 software for linear and quadratic re-
gression analysis. When significant differences were detected, Duncan’s multiple
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comparison test was performed. P < 0.05 was considered statistically significant,
and 0.05 ≤ P < 0.10 was considered a trend toward significance.

Results

2.1 Effects of Dietary Isoleucine Level on Growth Performance of
Finishing Pigs As shown in Table 2 , dietary isoleucine level had no signif-
icant effect on average daily gain or average daily feed intake of finishing pigs
(P > 0.05). However, the feed-to-gain ratio decreased linearly (P < 0.05) and
quadratically (P < 0.05) with increasing isoleucine level. Compared with the
control group, the feed-to-gain ratio of finishing pigs fed the isoleucine-deficient
diet was significantly increased (P < 0.05).

2.2 Effects of Dietary Isoleucine Level on Carcass Traits of Finish-
ing Pigs As shown in Table 3 , increasing dietary isoleucine level resulted
in linear (P < 0.05) and quadratic (P < 0.05) increases in hot carcass weight,
while backfat thickness, dressing percentage, and loin eye area showed quadratic
increases (P < 0.05). Compared with the control group, finishing pigs fed the
isoleucine-deficient diet had significantly reduced hot carcass weight, dressing
percentage, backfat thickness, and loin eye area (P < 0.05). Additionally, pigs
fed the excess isoleucine diet also showed significantly lower hot carcass weight
and dressing percentage (P < 0.05).

2.3 Effects of Dietary Isoleucine Level on Meat Quality of Finishing
Pigs As shown in Table 4 , dietary isoleucine level had no significant effect on
pH45���, pH24�, cooking loss, or marbling score of the longissimus dorsi muscle
(P > 0.05). However, with increasing dietary isoleucine level, intramuscular fat
content increased linearly (P < 0.05) and shear force decreased linearly (P <
0.05), while flesh color score, b* value, and drip loss showed quadratic increases
(P < 0.05). Compared with the control group, finishing pigs fed the isoleucine-
deficient diet had significantly reduced flesh color score, b* value, and drip loss
(P < 0.05), while pigs fed the excess isoleucine diet showed significantly lower
b* value and drip loss (P < 0.05).

2.4 Effects of Dietary Isoleucine Level on Serum Physiological and
Biochemical Indexes of Finishing Pigs As shown in Table 5 , increasing
dietary isoleucine level resulted in linear increases in serum TG content (P <
0.05) and linear decreases in serum urea nitrogen content (P < 0.05), with
a trend toward increased serum LPS activity (P = 0.08). Serum TC, HDL,
and LDL contents showed quadratic increases (P < 0.05). Compared with the
control group, finishing pigs fed either deficient or excess isoleucine diets had
significantly reduced serum TC, HDL, and LDL contents (P < 0.05), while
pigs fed the excess isoleucine diet showed significantly increased serum glucose
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content (P < 0.05). Dietary isoleucine level had no significant effect on serum
FFA or insulin content, nor on LDH or CK activity (P > 0.05).

2.5 Effects of Dietary Isoleucine Level on Serum Free Amino Acid
Concentrations of Finishing Pigs As shown in Table 6 , dietary isoleucine
level significantly affected serum free amino acid concentrations. With increas-
ing dietary isoleucine level, serum concentrations of histidine, isoleucine, cys-
teine, and serine increased linearly (P < 0.05), while threonine, alanine, and
proline showed quadratic increases (P < 0.05). Serum concentrations of leucine,
lysine, phenylalanine, valine, glycine, and tyrosine increased both linearly (P <
0.05) and quadratically (P < 0.05). Categorical analysis revealed that serum
concentrations of essential amino acids, non-essential amino acids, and total
amino acids increased both linearly (P < 0.05) and quadratically (P < 0.05)
with increasing dietary isoleucine level.

Discussion

3.1 Effects of Dietary Isoleucine Level on Growth Performance of
Finishing Pigs When formulating corn-soybean meal-based diets, isoleucine
is generally not deficient. However, isoleucine deficiency often occurs when soy-
bean meal content is low, protein levels are reduced, or blood meal is used as
a partial protein source. Numerous studies have shown that when formulating
isoleucine-deficient basal diets with corn and blood meal, increasing isoleucine
levels significantly improves average daily gain, average daily feed intake, and
gain-to-feed ratio in finishing pigs. In corn-soybean meal-based diets, isoleucine
deficiency significantly reduces feed-to-gain ratio, average daily gain, and aver-
age daily feed intake, but additional isoleucine supplementation beyond require-
ments does not significantly affect growth performance. In this experiment,
dietary isoleucine level had no significant effect on average daily gain or average
daily feed intake, but the feed-to-gain ratio decreased linearly and quadratically
with increasing dietary isoleucine level, consistent with the findings of Dean et
al. Therefore, isoleucine deficiency leads to a poorer feed-to-gain ratio in finish-
ing pigs, while excess isoleucine supplementation does not further improve this
parameter.

3.2 Effects of Dietary Isoleucine Level on Carcass Traits of Finish-
ing Pigs This study found that increasing dietary isoleucine level resulted
in linear and quadratic increases in hot carcass weight and backfat thickness,
and quadratic increases in dressing percentage and loin eye area. These results
partially align with Dean et al., who found that increasing dietary isoleucine
level quadratically increased backfat thickness, total fat content, and body fat
percentage in finishing pigs fed corn-soybean meal diets, but had no significant
effect on loin eye area or dressing percentage. However, Figueroa et al. found
that isoleucine supplementation in low-protein diets significantly reduced back-
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fat thickness at the 10th rib and loin eye area in gilts, which contradicts the
above results and may be related to differences in pig breed, sex, growth stage,
and isoleucine requirements and utilization. The present results indicate that
dietary isoleucine deficiency reduces carcass traits in finishing pigs, while ex-
cess isoleucine also adversely affects carcass traits, though less severely than
deficiency.

3.3 Effects of Dietary Isoleucine Level on Meat Quality of Finish-
ing Pigs The most critical characteristics of meat quality are color, flavor,
tenderness, juiciness, and water-holding capacity. Fernandez et al. noted that
when intramuscular fat content increases to approximately 2.5%, tenderness,
juiciness, and flavor improve substantially. Font-i-Furnols et al. found that con-
sumer acceptance of pork increases with higher intramuscular fat content. This
experiment demonstrated that increasing dietary isoleucine level increased in-
tramuscular fat content and decreased shear force, thereby improving muscle
tenderness. Khliji et al. identified meat color as an important indicator of meat
quality and freshness, with consumers’purchasing decisions heavily influenced
by color. This study found that isoleucine deficiency or excess had no signif-
icant effect on the a* value of the longissimus dorsi muscle, but significantly
reduced flesh color score and b* value. Water-holding capacity is another im-
portant meat quality indicator, reflecting the muscle’s ability to retain water
post-slaughter. Savage et al. found that water loss from muscle leads to loss of
protein and soluble flavor compounds, affecting meat quality. Pearce et al. also
noted that water content is crucial for muscle physical structure, flavor, and
color. Water-holding capacity is typically reflected by drip loss, and this exper-
iment showed that both isoleucine deficiency and excess significantly reduced
drip loss in the longissimus dorsi muscle, thereby improving water-holding ca-
pacity. These results indicate that while isoleucine deficiency reduced drip loss,
it also decreased intramuscular fat content, muscle tenderness, and flesh color
score, negatively affecting meat quality. In contrast, excess isoleucine supple-
mentation resulted in the highest intramuscular fat content, lowest shear force,
and lowest drip loss, demonstrating relatively better meat quality despite lower
flesh color scores.

3.4 Effects of Dietary Isoleucine Level on Serum Physiological and
Biochemical Indexes of Finishing Pigs Blood physiological and biochem-
ical indexes reflect physiological function and metabolic status. Serum urea
nitrogen is the end product of protein and amino acid metabolism and accu-
rately reflects protein metabolism and amino acid balance, with lower levels
indicating better amino acid balance. This experiment found that increasing di-
etary isoleucine level linearly reduced serum urea nitrogen content, suggesting
that the excess isoleucine diet may have provided better amino acid balance un-
der the experimental conditions. Blood lipid content reflects lipid metabolism
status. LDL transports endogenous cholesterol synthesized in the liver to extra-
hepatic tissues to meet cellular cholesterol requirements, while HDL transports
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cholesterol released from extrahepatic cells to the liver, preventing cholesterol
accumulation in blood and atherosclerosis. Sink et al. found that serum TC con-
tent positively correlates with body fat deposition and coronary heart disease
incidence in humans, and Anderson et al. noted that a 1% increase in serum
TC or LDL-C content increases coronary heart disease risk by 2–3%. In this
experiment, both isoleucine deficiency and excess significantly reduced serum
TC, HDL, and LDL contents, while increasing isoleucine level linearly increased
serum TG content and showed a trend toward increased LPS activity. These
findings indicate that dietary isoleucine level affects lipid metabolism, which
may be related to changes in backfat thickness and intramuscular fat content.
Additionally, isoleucine deficiency or excess increased serum glucose content,
suggesting an effect on glucose metabolism.

3.5 Effects of Dietary Isoleucine Level on Serum Free Amino Acid
Concentrations of Finishing Pigs Serum amino acids primarily originate
from tissue protein degradation and intestinal absorption of dietary nutrients.
Serum amino acid concentrations 2.5 hours post-feeding are considered to re-
flect dietary amino acid absorption, while concentrations 8 hours post-feeding
may reflect amino acid metabolism status. When dietary amino acids meet
animal requirements, further amino acid balance can reduce serum free amino
acid concentrations. This experiment found that isoleucine deficiency signifi-
cantly reduced serum concentrations of free essential amino acids, non-essential
amino acids, and total amino acids, specifically decreasing histidine, isoleucine,
leucine, lysine, phenylalanine, valine, threonine, cysteine, serine, alanine, pro-
line, glycine, and tyrosine concentrations. Studies on BCAAs often consider the
relationship among the three amino acids (leucine, isoleucine, and valine), as
their similar structure and shared catabolic enzymes create antagonistic inter-
actions. Excess dietary leucine has been shown to significantly reduce serum
isoleucine and valine concentrations, likely by activating hepatic branched-chain
keto acid dehydrogenase activity. In this experiment, excess isoleucine supple-
mentation reduced serum leucine and valine concentrations, consistent with
Cervantes et al., but isoleucine deficiency also significantly reduced leucine and
valine concentrations, possibly due to enhanced metabolism of these amino
acids to meet increased requirements when isoleucine is deficient. Cervantes et
al. also found that excess isoleucine supplementation increased cationic amino
acid transporter 1 (CAT-1) expression and reduced serum threonine concentra-
tion. Similarly, this experiment showed that excess isoleucine supplementation
significantly reduced serum threonine concentration. These results indicate that
isoleucine deficiency reduces the amino acid pool, and its potential effects on
protein turnover warrant further investigation.
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Conclusions

1. Dietary isoleucine deficiency negatively affects growth performance, car-
cass traits, and meat quality in finishing pigs. Excess isoleucine supple-
mentation significantly reduces serum urea nitrogen content, shear force,
and drip loss of the longissimus dorsi muscle while increasing intramuscu-
lar fat content, but at the cost of reduced hot carcass weight and dressing
percentage.

2. Dietary isoleucine level affects metabolism of the three major nutrients.
Isoleucine deficiency significantly reduces serum concentrations of free es-
sential amino acids, non-essential amino acids, and total amino acids, as
well as lipid metabolism-related indexes, while increasing serum glucose
content. Excess isoleucine supplementation significantly reduces serum
TC, HDL, and LDL contents while increasing serum TG and glucose con-
tents.
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