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Abstract

This study aimed to investigate the effects of dry aging on the quality of pork loin. Longissimus lumborum muscles were dissected

from the right half of five pork carcasses and were used as the control samples. The left halves of the carcasses were aged at 2±1°C and

a relative humidity of 80% for 40 d. The total aerobic bacteria count was similar between the control and dry-aged pork loin (p>0.05).

Lactic-acid bacteria was absent in both the control and dry-aged pork loins. Dry-aged pork loin contained low moisture and high protein

and ash compared to the controls (p<0.05). The pH was higher and cooking loss was lower in dry-aged pork loin compared to that in the

control (p<0.05). Flavor related compounds, such as total free amino acid, hypoxanthine, and inosine of pork loin were higher in dry-

aged pork loin; whereas, inosine 5'-monophosphate and guanosine 5'-monophosphate were low in dry-aged pork loin than control

(p<0.05). There was no difference in carnosine and anserine content between dry-aged pork loin and the control (p>0.05). Dry-aged pork

loin had lower hardness and shear force and received higher core in sensory evaluation than the control (p<0.05). According to the

results, dry aging improved textural and sensorial quality of pork loin.
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Introduction

Pork is the most widely consumed meat in Korea (Ko-

rea Meat Trade Association, 2014). Nevertheless, the con-

sumption of pork is concentrated in specific cuts of pork

such as belly and neck. The imbalanced consumption

among pork cuts may be attributed to tenderness of each

cut. Tenderness is an important factor in deciding the

quality of meat during consumption and its variability has

an impact on the repurchase of meat by consumers (Koo-

hmaraie, 1994; Shackelford et al., 2001). Various pre- and

post-slaughter factors affect meat tenderness (Maltin et

al., 2003). Intrinsic factors, such as intramuscular fat con-

tent (marbling), contribute to the tenderness of meats

(Blanchard et al., 2000; Gruber et al., 2006; Smith et al.,

2008). Therefore, various studies have reported a positive

relationship between intramuscular fat content and ten-

derness as measured by shear force (Blanchard et al.,

2000; DeVol et al., 1988; Gruber et al., 2006). Hence,

meat containing low intramuscular fat is less tender than

meat containing high intramuscular fat. Therefore, the

improvement in tenderness is especially essential in the

pork cuts with low intramuscular fat to alleviate the

imbalanced consumption of pork cuts.

Aging is a method for improving tenderness of fresh

meat by postmortem proteolysis (Maltin et al., 2003; Sitz

et al., 2006). During the conversion of muscle to meat,

muscles undergo rigor mortis that results in the increase

in toughness of meat (Huff-Lonergan and Lonergan, 2005).

However, rigor mortis can be resolved by degradation of

myofibrillar and cytoskeletal proteins in meat by protein-

ases such as calpain, caspase, cathepsin, and proteasome

while aging, which can improve the meat tenderness (Ca-

ballero et al., 2007; Chen et al., 2015; Cruzen et al., 2014;

Laville et al., 2009). Moreover, aging has an impact on

the generation of desirable meat flavor as the composition

and content of various flavor precursors in meat changes
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with aging (Koutsidis et al., 2008).

Aging is generally categorized into wet and dry aging.

Wet aging involves vacuum packaging of meat. In addi-

tion, it prevents weight loss caused by evaporation of

moisture and microorganism growth. However, wet-aged

meat has a bloody and metallic flavor (Campbell et al.,

2001; Warren and Kastner, 1992). On the other hand, dry

aging involves the exposure of unpacked carcasses or

wholesale cuts to air at controlled temperature, relative

humidity, and air-flow (Campbell et al., 2001). Dry aging

contributes to the shrinkage and trim loss due to the dried

surface. However, it has an advantage of generating uni-

que and distinct flavors such as brown-roasted flavors

(Smith et al., 2008). Previous studies reported that dry-

aged beef has higher palatability than wet-aged beef (Ahn-

ström et al., 2006; Campbell et al., 2001; Parrish et al.,

1991). However, few studies have been conducted to det-

ermine the effect of dry aging on the quality of pork, espe-

cially pork cuts which contains relatively low intramuscu-

lar fat. Therefore, the objective of this study was to eval-

uate the influence of dry aging on the quality of pork loin

(Longissimus lumborum muscle).

Materials and Methods

Sample preparation and dry aging

Five pork carcasses (ten half carcasses) were purchased

from a large commercial processor on the day of slaugh-

ter, and transported to SD Food Co. (Korea). Pork loins

(Longissimus lumborum muscles: 6th dorsal vertebra to 6th

lumbar vertebra) were dissected from the right half of five

pork carcasses, and used as control sample. The left half

of the pork carcasses were suspended by the Achilles ten-

don in aging room and aged at 2±1°C and a relative hum-

idity of 80% for 40 d. After the completion of dry aging,

pork loins were dissected from the dry aged carcasses

with the removal of dried surface, and used as dry aged

samples. The muscle samples were individually vacuum-

packaged in 50×30 cm low-density polyethylene/nylon

vacuum bags, and transported to the Chungnam National

University meat laboratory in insulated icebox with reus-

able ice packs on the day of dissection.

Each pork loin of control and dry-aged sample was div-

ided into dorsal vertebra and lumbar vertebra parts. The

dorsal vertebra parts were individually vacuum-packaged

in a low-density polyethylene/nylon vacuum bags (50×30

cm) and stored at -70°C until analysis of sensory parame-

ters. The lumbar vertebra part was cut into four sections.

Three of the four sections were used as three repetition

samples (observations) of each carcass. Microbial count,

proximate composition, pH, cooking loss, and texture of

pork loin were conducted with fresh meat (unfrozen meat)

on the day of dissection. The meat samples for analysis of

free amino acid content, carnosine and anserine content,

and nucleotides were weiged in conical tube on the day of

dissection and stored at -70°C until analysis.

Total aerobic bacteria and lactic-acid bacteria

Meat samples (10 g) were blended with sterile saline

(90 mL) for 2 min by using a stomacher (BagMixer® 400;

Interscience Ind., France). A series of decimal dilutions

was prepared using sterile saline. Each diluent (0.1 mL)

was spread on tryptic soy agar plates (Difco Laboratories,

USA) for count of total aerobic bacteria and MRS agar

plates (Difco Laboratories, USA) for count of lactic-acid

bacteria. The plates were incubated at 37°C for 48 h, and

the microbial counts were expressed as log colony-form-

ing units/g (Log CFU/g).

Proximate composition

The moisture, crude protein, crude fat and crude ash

contents of each sample were determined as outlined by

AOAC (2005). Briefly, the moisture content was mea-

sured by drying the samples (2 g) at 102°C for 15 h. The

crude protein content was analyzed by the Kjeldahl me-

thod (VAPO45, Gerhardt Ltd., Germany). The crude fat

content was determined using the Soxhlet extraction sys-

tem (TT 12/A, Gerhardt Ltd., Germany). The crude ash

content was measured by igniting the sample (2 g) in a

furnace at 600°C for 6 h.

pH and cooking loss

Control and dry-aged pork loins (5 g) were mixed with

45 mL of distilled water and homogenized at 1,130 g for

1 min using a homogenizer (T25 basic, IKA GmbH & Co.

KG, Germany). The homogenate was filtered using filter

paper (No. 4 filter paper, Whatman) and the filtrate was

measured pH using a pH meter (SevenEasy, Mettler-

Toledo, Korea).

About 30 g of pork loins were individually vacuum-

packaged in a low-density polyethylene/nylon vacuum

bags (20×15 cm). The packaged pork loins were cooked

in a 75°C water bath for 20 min and then cooled in tab

water for 10 min. Cooking loss of pork loins was exam-

ined by comparing weight of before and after cooking.

Free amino acid content

The meat sample (1.0 g) was homogenized in 10 mL of
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5% TCA at 1,130 g for 1 min using a homogenizer (T25

basic). The homogenate was kept at 4°C for 1 h for pre-

cipitation of protein. After centrifugation at 10,000 g for

10 min at 4°C (HM-150IV, Hanil), the supernatant was

filtered through a 0.2 µm PTFE syringe filter (Whatman,

England) and the filtrate was used for the following expe-

riments. The extraction and derivatization of amino acids

were conducted by using AccQ-Tag Reagent kit (AccQ-

Tag Reagent kit, Waters, USA). The 1 mL of AccQ-Fluor

Reagent Diluent was transferred to a vial containing AccQ-

Fluor Reagent powder. This closed vial was mixed by vor-

texing for 10 s and heated on a water bath at 55°C until is

dissolved (reconstituted AccQ-Fluor reagent). The 10 mL

of filtered sample was mixed with 70 mL of AccQ-Fluor

borate buffer, and then the mixed solution was vortexed

briefly. The 20 mL of reconstituted AccQ-Fluor reagent

added to the mixed solution and then mixed by vortexing

for several seconds. This mixed solution was heated on a

water bath at 55°C for 10 min (derivatives). The derivati-

ves were analyzed using HPLC (Ultimate 3000RS, Thermo

Fisher Scientific Inc., USA). With regard to the analytical

conditions for HPLC, a Waters-AccQ-Tag Ultra C18 col-

umn (2.1×100 mm, 1.7 µm particles, Waters Co., USA)

was utilized. Mobile phase consisted of solvent A (10%

AccQ-Tag Eluent A concentrate) and solvent B (100%

AccQ-Tag Eluent B concentrate) with gradient mode; 0-

0.54 min: 99.9% solvent A and 0.1% solvent B, 0.54-5.74

min: 90.9% solvent A and 9.1% solvent B, 5.74-7.74

min: 78.8% solvent A and 21.2% solvent B, 7.74-9.04

min: 40.4% solvent A and 59.6% solvent B, 9.04-10.0

min; 10% solvent A and 90% solvent B, 10.0-13.0 min:

99.9% solvent A and 0.1% solvent B. The flow rate of the

mobile phase was 0.7 mL/min and the injection volume

was 10 µL. The column temperature was maintained at

35°C and the detection was monitored at a wavelength of

260 nm. The peaks of the individual amino acid were

identified using the retention times for standards: Amino

acid standard, L-glutamin, L-asparaging, L-tryptophan,

and GABA (Sigma), and the concentration was calculated

using the area for each peak.

Carnosine and anserine content

The contents of carnosine and anserine were determined

using the method described by Mora et al. (2007). Meat

sample (2.5 g) was homogenized with 7.5 mL of 0.01 N

HCl at 1,130 g for 1 min (T25b). The homogenate was

centrifuged at 17,030 g for 15 min (HM-150IV, Hanil Co.,

Ltd., Korea), and the supernatant (250 mL) was mixed

with 750 mL acetonitrile. After storage at 4oC for 20 min

and centrifugation at 17,030 g for 10 min (HM-150IV,

Hanil), the supernatant was filtered through a 0.2 µm

PVDF syringe filter (Whatman) and injected into a high-

pressure liquid chromatography (HPLC) column equipped

with a Waters 1525 pump and a Waters 717 plus autosam-

pler (Millipore Co-Operative, USA). An Atlantis HILIC

silica column (4.6×150 mm, 3 µm, Waters) was used. A

diode array detector (Waters 2487, Millipore Co-Opera-

tive, USA) was used at 214 nm to measure creatine, carno-

sine, and anserine contents. The mobile phase A contai-

ned 0.65 mM ammonium acetate in water/acetonitrile

(25:75, v/v, pH 5.5) and the B contained 4.55 mM ammo-

nium acetate in water/acetonitrile (70:30, v/v, pH 5.5).

The mobile phase B was supplied at 1.2 mL/min for 16

min with a linear gradient (0% to 100%). The content of

compounds was calculated by using standard curve of

each compound. Standards (carnosine and anserine) were

obtained from Sigma-Aldrich (USA).

Nucleotides and their degraded compounds

The meat samples (5 g) were mixed with 25 mL of 0.7

M perchloric acid and centrifuged for 1 min at 1,130 g to

extract nucleic acids. The extracted nucleic acids were then

centrifuged for 15 min at 2,090 g and filtered through a

Whatman No.4 filter paper (Whatman). The supernatant

was then adjusted to pH 7 with 5 N KOH. The pH-adjus-

ted supernatant was placed in a volumetric flask and made

up to a volume of 100 mL with 0.7 M perchloric acid (pH

7). After 30 min of cooling, it was centrifuged at 1,130 g

(4oC) and the supernatant was filtered through a 0.2 µm

PVDF syringe filter (Whatman). The filtrate (5 mL) was

analyzed using HPLC (ACME 9000, Younglin Instrum-

ents Inc., Korea). With regard to the analytical conditions

for HPLC, a Waters-Atlantis dC18 RP column (4.6×250

mm, 5 µm particles, Waters Co., USA) was utilized, with

a mobile phase of 0.1 M trimethylamine in 0.15 M aceto-

nitrile (pH 7.0). The flow rate of the mobile phase was

1.0 mL/min and the injection volume was 10 µL. The col-

umn temperature was maintained at 35°C and the detec-

tion was monitored at a wavelength of 260 nm. The peaks

of the individual nucleotides were identified using the re-

tention times for standards: hypoxanthine, inosine, inosine-

5'-phosphate (IMP), guanosine-5'-phosphate (GMP) (Sig-

ma), and the concentration was calculated using the area

for each peak.

Texture properties and shear force analysis

Pork loins were individually vacuum-packaged in a low-

density polyethylene/nylon vacuum bags (20×15 cm). The
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packaged pork loins were cooked in a 75°C water bath

for 20 min and then cooled in tab water for 10 min.

The analysis of texture properties of cooked pork loin

were conducted by two bite system using a Texture Ana-

lyzer (Model A-XT2, Stable Micro Systems Ltd., UK)

with a 70 mm compression probe attachment. The cooked

pork loin (2×2×1.5 cm) underwent two cycles of 70%

compression with a test speed of 2 mm/s. Texture charac-

teristics of cooked pork loin were expressed as hardness,

springiness, cohesiveness, chewiness, gumminess, and re-

silience.

Shear force of cooked pork loin was determined using

a Texture Analyzer (Model TA-XT2) with a Warner-Brat-

zler-blade attachment. Cooked pork loin was cut into 1

cm of diameter with 3 cm of length. Cross-sections of

pork lone were placed at middle to the blade and sheared

perpendicularly to the muscle fiber orientation. Crosshead

speed was 2 mm/s and full-scale load was 50 kg.

Sensory evaluation

Sensory evaluation of normal and dry aged meats were

implemented using a group consisting of thirty two pan-

els who have experience in sensory test of meat and meat

product. Each meat sample was cooked at 180°C for 3

min using electric steam oven (EON-C305CSM, Tongy-

ang Magic Co., Korea) and cut regularly. The scoring of

each sample was done on a single sheet using a 9-point

hedonic scale (1 = extremely dislike, 9 = extremely like).

The sensory parameters scored were color, flavor, taste,

texture, and acceptability.

Statistical analysis

Data were analyzed using the PROC GLM procedure

of SAS software (version 9.3, SAS Institute Inc., USA) in

a complete randomized design. The experimental unit

was the Longissimus lumborum muscle from half carcass.

The statistical model for parameters of meat quality inc-

luded the effect of dry aging as a main effect, and carca-

sses and panelists for sensory analysis as covariates. Spe-

cific comparisons were performed by Tukey’s multiple

range test when the main effect was significant. Results are

reported as least square mean values and standard error of

the least square means (SEM). Statistical significance was

considered at p<0.05.

Result and Discussion

Total aerobic bacteria and lactic-acid bacteria

The total number of aerobic bacteria and lactic-acid

bacteria in each pork loin is shown in Table 1. There was

no significant difference in total aerobic bacterial count

between control and dry aged pork loin (p>0.05). The dried

surface of dry-aged meats along with low temperature in

aging room retard the proliferation of aerobic bacteria

(Campbell et al., 2001); dry aging did not affect total aer-

obic bacteria in pork loin. Lactic-acid bacteria were not

detected in both the controls and the dry-aged pork loins.

Proximate composition

The proximate composition of control and dry-aged pork

loin is presented in Table 2. The moisture content of dry-

aged pork loin was significantly lower than that of the

control (p<0.05). Campbell et al. (2001) reported that the

moisture of meat evaporated after dry aging because of

exposure to air. The dry-aged pork loin had significantly

high protein and ash content compared to that of the con-

trol, because of the relatively low moisture content (p<

0.05). However, there was no significant difference in fat

content between the dry-aged pork loin and the control.

These results were in accordance with those of a previous

study (Juárez et al., 2011; Lee et al., 2015). Juárez et al.

(2011) reported that dry aged pork loin for 14 d resulted

in the decrease of moisture content, increase of protein

content, and no difference in fat content. Lee et al. (2015)

also found that dry aging for 21 d results in decrease of

moisture content and increase in protein and ash contents

Table 1. Total aerobic and lactic acid bacteria (Log CFU/g)

of control and dry-aged pork loin

Treatment
SEM1

Control Dry aged

Total microbial counts 5.10 4.96 0.082

Lactic-acid bacteria ND2 ND

1Standard errors of the least square means (n=10).
2ND: Not detected.

Table 2. Proximate composition (%) of control and dry-aged

pork loin

Treatment
SEM1

Control Dry-aged

Moisture 70.64a 68.21b 0.395

Crude fat 6.12 6.33 0.378

Crude protein 22.28b 23.56a 0.158

Crude ash 0.99b 1.24a 0.076

pH 5.54b 5.66a 0.012

Cooking loss 34.34a 28.16b 0.219

1Standard errors of the least square means (n=10).
a,bValues with different letters within the same column differ sig-

nificantly (p<0.05).
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in strip loin of beef.

pH and cooking loss

The pH and cooking loss of pork loin were measured

(Table 2). The pH of dry-aged pork loin was higher than

that of the control (p<0.05). Generally, pH of meat increa-

ses after storage because of protein degradation caused by

proteinase released from microorganisms with increased

proliferation during storage period (Agunbiade et al.,

2010). However, in the present study, the number of total

aerobic bacteria of pork loin was not changed after dry

aging. Therefore, it is considered that the increase of pH

in dry-aged pork loin may be due to the increase of basic

free amino acids that were generated during the degrada-

tion of proteins by endogenous proteinases in the meat.

Previous studies reported that the pH of beef strip loin

was increased with dry ageing period (Ahnström et al.,

2006; Lee et al., 2015).

Dry-aged pork loin had significantly low cooking loss

compared to the control (p<0.05). The low water content

in the dry-aged pork loin compared with that of control

might be one of reasons for low cooking loss of dry-aged

pork loin. The higher pH of the dry-aged pork loin than

control was found in the present study. Lee et al. (2015)

reported that dry-aged strip loin of beef had low cooking

loss with high pH compared to that of the unaged strip

loin. Once the pH decreases to the isoelectric point of

myofibrillar proteins, the net charge between myofibrillar

proteins was decreased and consequently, the water-hold-

ing capacity of meat was decreased (Huff-Lonergan and

Lonergan, 2005). In addition, Kristensen and Purslow

(2001) suggested that the degradation of cytoskeletal pro-

teins while aging decreased the rigor-induced shrinkage

of myofibrils, which enabled extracellular water to flow

into the muscle cell and consequently increased water-

holding capacity of meat. Therefore, dry-aged pork loin

showed low cooking loss in the present study.

Free amino acids and dipeptides

After dry aging of pork loin, there was a significant

increase in most free amino acids such as Ala, Arg, Asn,

GABA, Gln His, Ile, Leu, Met, Phe, Pro, Ser, Thr, Try,

Tyr, and Val contents (p<0.05, Table 3). However, there

was no significant difference in Cys and Gly content bet-

ween the control and dry-aged pork loins, and Asp and

Lys content were significantly lower in the dry-aged pork

loin than in the control (p<0.05). Although the contents of

some free amino acids are maintained or decreased in pork

loin after dry aging, the amount of total free amino acid

was increased in dry-aged pork loin by as much as 73%

(p<0.05). Moya et al. (2001) found that free amino acid

content increases in pork loin after aging. Koutsidis et al.

(2008) reported the increase of free amino acid content in

beef loin by as much as 80% after aging for 21 d. The

muscle contains various proteinase and peptidases that

degrade myofibrillar and cytoskeletal proteins in meat to

peptides and free amino acids during postmortem aging

(Laville et al., 2009; Toldrá et al., 1995). Free amino acid

is an important flavor precursor that has specific taste and

produces various aroma compounds through the Maillard

reaction and Strecker degradation in cooked meat (Kout-

sidis et al., 2008; Mottram, 1998). The free amino acid

contents that increased in the present study after dry aging

have taste characteristics such as sweet (Ala, Ser, and Thr),

bitter (Arg, His, Ile, Leu, Met, Phe, and Try), sweet with

after bitter taste (Val and Pro), and salty-bitter (Gln) (Fu-

kunaga et al., 1989; Mau and Tseng, 1998). Although some

amino acids generate an unpleasant taste, free amino acids

Table 3. Free amino acids and histidine dipeptides content

(mg/100 g) of control and dry-aged pork loin

Treatment
SEM1

Control Dry-aged

Free amino acids

Ala 7.14b 24.10a 0.537

Arg 802.84b 1336.22a 26.730

Asn 3.30b 16.79a 0.374

GABA 12.08b 23.09a 0.604

Gln 2.05b 5.53a 0.270

His 3.13b 13.54a 0.398

Ile 4.60b 18.90a 0.753

Leu 12.44b 44.64a 0.937

Met 5.0 b 17.56a 0.908

Phe 7.84b 34.20a 0.803

Pro 57.35b 106.33a 2.290

Ser 9.06b 34.74a 0.736

Thr 8.27b 29.89a 0.549

Try 0.15b 0.66a 0.122

Tyr 19.94b 79.70a 2.343

Val 3.98b 17.37a 0.374

Cys 9.54 9.83 0.494

Gly 172.51 178.40 4.710

Asp 18.10a 15.05b 0.472

Lys 0.20a 0.01b 0.023

Total 1159.55b 2006.56a 38.291

Dipeptides

Anserine 26.47 26.34 0.262

Carnosine 182.40 185.83 2.053

1Standard errors of the least square means (n=10).
a,bValues with different letters within the same row differ signifi-

cantly (p<0.05).
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are important to generate pleasant aroma compounds in

cooked meat (Koutsidis et al., 2008).

Carnosine and anserine are histidyl dipeptides that are

widely distributed in the skeletal muscle and are known

as bioactive compounds that function as antioxidants and

neurotransmitters (Peiretti et al., 2011; Tian et al., 2007).

However, they also act as precursors for bitter taste (Mac-

leod, 1994). In the present study, there is no significant

difference in carnosine and anserine contents between

control and dry-aged pork loin. Moya et al. (2001) found

no change in carnosine and anserine content in pork loin

after aging, and reported that no proteases could hydro-

lyze them in postmortem meat.

Nucleotide and their degraded compounds

GMP and IMP in meat contribute to umami taste of

meat as flavor precursors (Koutsidis et al., 2008). Hypox-

anthine is closely associated with the bitter taste of meat

(Tikk et al., 2006). However, the GMP and IMP content in

pork loin were significantly decreased, whereas the inos-

ine and hypoxanthine content in pork loin were signifi-

cantly increased after dry aging in the present study (p<

0.05, Table 4). This result was because of the enzymatic

degradation of nucleotides such as GMP and IMP to nuc-

leosides, followed by further degradation to purine and

ribose. Yano et al. (1995) reported that the degradation of

IMP resulted in the accumulation of its enzymatic break-

down products, such as inosine, hypoxanthine, and ribose

in meat. Ribose is a type of reducing sugar that plays an

important role in producing aromas by the Maillard reac-

tion and Strecker degradation with free amino acids (Mo-

ttram, 1998). However, the reducing sugar content of dry-

aged pork loin was not significantly different from that of

control in the present study (data not shown). The results

suggest that there was no improvement in flavor caused

by nucleotides and their degraded products in dry-aged

pork loin.

Texture property and shear-force

The hardness, cohesiveness, gumminess, chewiness, and

resilience were significantly decreased in dry-aged pork

loin compared to that in control (p<0.05, Table 5). In con-

trast, springiness of dry-aged pork was significantly inc-

reased (p<0.05). In addition, dry-aged pork loin showed

lower shear-force than the control (p<0.05). These results

suggested that dry-aged pork loin was tender than control.

Meat tenderness is improved with the structural degrada-

tion of myofibrils caused by degradation of myofibrillar

and cytoskeletal proteins after aging (Nowak, 2011). A

previous study reported the degradation of desmin and

integrin in pork loin after postmortem aging (Yin et al.,

2014). In addition, Cruzen et al. (2014) found the tropo-

nin-T and titin degradation in beef during the aging period.

Sensory evaluation

The scores for sensory parameter of cooked pork loin

are shown in Table 6. Dry-aged pork loin received higher

scores in color, taste, flavor, and texture than control (p<

0.05). Consequently, the score for overall acceptability

was significantly higher in dry-aged pork loin than con-

trol (p<0.05), suggesting that dry aging improved palata-

bility of pork loin. Juárez et al. (2011) found improve-

ment in tenderness, juiciness, and flavor in pork after dry

Table 4. Nucleotide and degraded compound content (mg/

100 g) of control and dry-aged pork loin

Treatment
SEM1

Control Dry-aged

Guanosine 5'-monophosphate 4.34a 2.55b 0.127

Inosine 5'-monophosphate 238.92a 90.69b 4.313

Hypoxanthine 8.47b 27.40a 0.682

Inosine 66.24b 129.82a 1.599

1Standard errors of the least square means (n=10).
a,bValues with different letters within the same row differ signifi-

cantly (p<0.05).

Table 5. Texture properties and shear force of control and

dry-aged pork loin

Treatment
SEM1

Control Dry-aged

Hardness (kg) 35.57a 27.13b 0.845

Cohesiveness 0.51a 0.48b 0.152

Springiness 0.50b 0.57a 0.009

Gumminess 18.34a 13.22b 0.487

Chewiness 9.14a 7.60b 0.315

Resilience 0.19a 0.15b 0.003

Shear force (kg) 4.64a 2.50b 0.282

1Standard errors of the least square means (n=10).
a,bValues with different letters within the same row differ signifi-

cantly (p<0.05).

Table 6. Sensory properties of control and dry-aged pork loin

Sensory

parameters

Treatment
SEM1

Control Dry-aged

Color 4.78b 5.19a 0.096

Taste 4.19b 5.36a 0.152

Flavor 4.27b 5.20a 0.160

Texture 4.39b 5.45a 0.168

Acceptability 4.22b 5.44a 0.157

1Standard errors of the least square means (n=64).
a,bValues with different letters within the same row differ signifi-

cantly (p<0.05).
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aging. Campbell et al. (2001) reported that dry aging inc-

reased the tenderness and juiciness of beef with the inc-

rease of aged flavor.

Conclusion

Dry aging of pork loin at 2°C with 80% RH for 40 d

resulted in the change of the physicochemical and senso-

rial quality of pork loin. The protein content of pork loin

increased with moisture loss. Cooking loss of pork loin

decreased. In addition, free amino acid content as a flavor

precursor increased, although the content of IMP and GMP

decreased. Hardness and shear force of cooked pork loin

decreased. Sensory panels gave dry-aged pork loin high

scores for color, taste, flavor, and texture due to physico-

chemical change in dry-aged pork loin. The data in the

present study suggest that dry aging improved the quality

of pork loin. Therefore, we concluded that the quality of

pork loin could be improved by dry aging in terms of ten-

derness and palatability.
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