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Abstract

Despite the benefits associated with the use of food waste (FW), there are mixed consumer
perceptions regarding pork quality harvested from pigs fed FW. Twenty crossbred pigs were
selected for the present study. Ten pigs were fed a conventional diet (control group), and the
other 10 pigs were given a conventional diet and FW (FW group) during different growth
stages. Meat quality in the FW group showed deteriorative qualities with higher lightness and
yellowness synonymous to pale soft exudative meat. Drip loss in the experimental group was
significantly higher than that in the control group (p<0.01). The contents of polyunsaturated
fatty acids in the FW group were higher and those of saturated and monounsaturated fatty
acids were lower than those in the control group. The contents of thiobarbituric acid were sig-
nificantly different between the control and FW groups (p<0.05). There was also a significant
difference between the control and FW groups in terms of off-flavor (p<0.05) after sensory
evaluation. To conclude, the off-flavor noted, including other inferior pork quality traits, in
the FW group implies that FW should not be used as swine feed.

Keywords food waste, meat quality, polyunsaturated fatty acids, thiobarbituric acid

Introduction

Feed costs constitute approximately 60-70% of the total cost of pig production
(AHDB Market Intelligence, 2014). Increasing feed costs have a negative impact
on profit margins. Conventional monogastric animal diets are composed of corn
and soybean as sources of energy and protein, respectively. Corn is the most
preferred energy source for swine feed owing to its good feeding value (Stein et
al., 2009). In recent years, corn and soybean prices have been gradually increasing
due to the increased demand by pig producers as they attempt to satisfy their
growing market base exacerbated by population growth (McGlone, 2013). Some
countries use corn as their staple food, resulting in competition between animals
and people, thus further increasing demand (Robinson and Pozzi, 2011).

Food waste (FW) is defined as any edible material or byproduct generated in the
production, processing, transportation, distribution, or consumption of food (West-
endorf et al., 1996). The main sources of FWs are plate and kitchen wastes from
restaurants, institutions, schools, and military camps (Westendorf et al., 1998). FW
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is a common issue in many countries, particularly in areas
adjacent to major metropolitan areas (Aschemann-Witzel
et al., 2015). The successful use of FWs as feed can be
beneficial to the environment. Feeding FWs to pigs to
increase their energy content is a usual practice in most
countries rather than a novel innovation (Rohella er al.,
2015). However, FWs show considerable variations in
chemical composition and nutritional value. FWs gener-
ally contain more fat and salt contents than conventional
feeds (Murto et al., 2004). Pigs exposed to high fat and
salt rations are likely to yield pork that has a soft texture
and that is quick to get rancid (Matlock et al., 1984).

Although issues have been raised regarding the advan-
tages and disadvantages of using FWs as an alternative
source of animal feed, further studies are required on this
subject because food resources continue to diminish due
to the growing human population. Therefore, the present
study was designed to investigate the influence of FWs as
swine feed on carcass traits, meat quality, and fat charac-
teristics including rancidity during storage.

Materials and Methods

Animals and diets

Totally, 20 crossbred pigs (Landrace x Yorkshire x Du-
roc) were used in the experiment for 18 wk (6 wk for the
growing period and 12 wk for the finishing period). The
pigs in the control group (n=10) were fed a standard com-
mercial diet (CON) that met the nutrient requirements of
growing-finishing pigs provided by the National Research
Council (National Research Concil, 2012) during the grow-
ing-finishing period. The experimental pigs (n=10) were
fed FW and CON (FW group); FW was given during the
growing-finishing period and then CON for 4 wk before
slaughtering. FW used in the present study was collected
from different restaurants located in Gyeonggi-do. Inedible
materials (e.g., toothpicks, napkins, or vinyl bags) were
removed from FW prior to boiling it once for preventing
food-borne pathogens and as a precaution against other
sanitation issues before providing it to the pigs. FW com-
prised only FW without any other diet. FW used during
the experiment was analyzed for moisture, ash, and crude
protein contents through proximate analysis (Gongalves
et al., 2010).

After chilling at 2°C for 24 h, the right carcass side was
weighed and midline back fat thickness was measured at
the first rib, 10th rib, last rib, and last lumbar vertebra. Moi-
sture, ash, crude protein, and total lipid contents were det-
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ermined using proximate analysis (Gongalves et al., 2010).
Proximate analysis of feed and pork

Measurement of moisture

Moisture content was determined according to AOAC
(2000). Pork strips and feed samples were dried in an oven
at 102°C for 24 h, and the total moisture content of indi-
vidual pork strips and feed samples was determined by dry
weights expressed as a percentage of pre-dry weights.

Measurement of ash

Ash content was determined by the gravimetric method
as described by AOAC (2000) using a muffle furnace.
Fresh minced meat sample (5 g) and feed (5 g) were trans-
ferred in pre-weighed crucibles into a muffle furnace at
550°C for 4-5 h. Sample ashes were transferred to a des-
iccator containing silica gel as a desiccant. After 1 h, the
dishes were weighed, and the ash content was expressed
as a percentage of the sample weight.

Measurement of crude protein

Muscle and feed samples to be analyzed were weighed
into individual digestion flasks and then digested by heat-
ing in the presence of sulfuric acid, anhydrous sodium sul-
fate, and a copper catalyst to speed up the reaction. Nitro-
gen in the samples was converted to ammonia during the
process. After digestion was complete, the digestion flask
was connected to a receiving flask by a tube. The solution
in the digestion flask was then made alkaline by the addi-
tion of sodium hydroxide, which converted ammonium
sulfate to ammonia gas. The ammonia gas formed was lib-
erated from the solution into the receiving flask contain-
ing excess boric acid. The low pH of the solution in the
receiving flask converted ammonia gas to ammonium ions.
The nitrogen content was then estimated by titrating am-
monium borate formed with standard sulfuric or hydro-
chloric acid, using a suitable indicator to determine the
endpoint of the reaction. Once the nitrogen content had
been determined, it was converted to protein content using
the appropriate conversion factor (6.25).

Measurement of total lipids in feed

Three test tubes for each diet, FW and CON, were dried
in an oven at 60°C for 3 h. One gram of the respective
diets was added to each tube, and 2 mL of Folch solution
was added for lipid extraction (Folch et al., 1957). The
tubes were then gently rotated for 30 min at room tem-
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perature, followed by filtering the mixture into new pre-
weighed tubes. A solution of 0.74% KCI was added to each
of the six tubes; these tubes were later vortexed and cen-
trifuged at 1200 rpm. The resulting supernatant after cen-
trifugation was aspirated, and tubes containing the lower
phase were placed in a nitrogen evaporator for 10 min. The
weight of the lipids per gram of each diet was determined
as the average of the tube weights with dried lipids.

Measurement of Ca and P

One gram of each diet, FW and CON, was incubated to
ashes in an oven at 550°C overnight, digested with 2 mL
of 16 M HNO, for 30 min, and transferred to 1000 mL
volumetric flasks pre-cleaned with 0.2 N HNO, overnight.
Distilled water (H,0O) was used to fill up the volumetric
flasks with the digested ash. Ca and P contents were deter-
mined using inductively coupled plasma optical emission
spectrometry (Varian Vista MPX; Varian, USA) with a
1000-ppm standard solution.

Meat quality measurements

pH

Muscle pH at 45 min and 24 h postmortem was directly
measured at the seventh and eighth thoracic vertebrae of
each cold carcass using a portable meat pH meter (Testo
206-pH2 meter; Testo AG, Germany).

Salinity
Salinity was measured using a digital salinity meter
(TM-30D; Takemura Electric Works Ltd., Japan).

Meat color

Meat color was measured using a Minolta chroma
meter (CR-400; Minolta Co., Japan), following a slightly
modified version of the method by Honikel (1998). The
samples were cut from the pork loin at 24 h postmortem
and were placed on a table for 30 min, exposing their sur-
faces to air without any packaging before measuring meat
color. The average of triplicate measurements was recor-
ded, and the results were expressed as Commission Inter-
nationale de I'Eclairage (CIE) lightness (L*), redness
(a*), and yellowness (b*).

Water holding capacity

To evaluate water holding capacity, drip loss, cooking
loss, and filter-paper fluid uptake (FFU) were measured
using the method by Honikel (1998). To determine drip
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loss, meat samples were cut from the pork loin at 24 h
postmortem and immediately weighed (initial weight for
drip loss). The samples were placed in a netting and sus-
pended in an inflated bag, ensuring that the samples were
not in contact with the bag. After a 48-h storage period at
4°C, the samples were extracted from the bag, gently
blotted dry, and re-weighed. Drip loss was expressed as a
percentage of the final sample weight after dripping over
the initial sample weight.

To measure cooking loss, different samples were freshly
cut from the pork loin at 24 h postmortem and weighed
(initial weight for cooking loss). The samples were put in
thin-walled polyethylene bags and then placed in a conti-
nuously boiling water bath. Then, the samples were coo-
ked at 75°C internal temperature. When the endpoint tem-
perature was reached, the bags were removed from the
water bath. Thereafter, the samples were cooled in ice
slurry and kept under chilled conditions (1-5°C) until equi-
libration. The samples were then removed from the bag,
blotted dry, and re-weighed. Cooking loss was expressed
as a percentage of the final sample weight after cooking
over the initial sample weight.

To determine FFU, different samples were cut from the
pork loin at 24 h postmortem. A filter paper (Whatman
#2, 42.5 mm in diameter) was pre-weighed, placed on the
surface of the sample for less than 2 s to absorb fluids, and
re-weighed. FFU was expressed as milligrams of exudate
absorbed onto the filter paper.

Shear force

To measure shear force, the pork loin was cut into 20-
mm thick chops. Pork chops from each sample were coo-
ked to a final core temperature of 75°C in a continuously
boiling water bath. After cooking, six cores (1.27 cm dia-
meter) parallel to the longitudinal orientation of the mus-
cle fibers were extracted from each pork chop for Warner-
Bratzler shear (WBs) force measurements. WBs force
was determined using an Instron Universal Testing Mac-
hine (Model Series IX; Instron Corp., USA) equipped with
a Warner-Bratzler shearing device. The samples were she-
ared perpendicular to the long axis of the core, and the WBs
force was the peak force of the curve (Honikel, 1998).

Fatty acid composition and lipid peroxidation
Lipids were extracted, and the content was determined
using the modified Folch method (Folch et al., 1957). Ex-
tracted lipids were used for determining the fatty acid
composition after measuring total lipid content (%). Fatty
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acids were methylated using the method by Morrison and
Smith (1964). Fatty acid methyl esters (FAMEs) were ana-
lyzed by gas chromatography-flame ionization detector
(7820A; Agilent, USA). The separation of FAMEs was
accomplished on a fused silica capillary column (30 m x
0.25 mm ID, Supelco, USA) with helium as the carrier gas
(split ratio = 1:100, flow rate = 1.7 mL/min). Standard
polyunsaturated fatty acid (PUFA) No2 analytical stan-
dard from Sigma-Aldrich was used to identify each peak.
Lipid peroxidation of the pork loin from each group
was determined using thiobarbituric acid (TBA) distilla-
tion (Yang et al., 2009). Lipid peroxidation was stimula-
ted in the presence of 50 mM H,0,, and the reaction was
terminated by placing homogenates in ice cold water for
10 min. Malondialdehyde contents in the supernatant were
measured by TBA reactive substance (TBARS) and exp-
ressed as nanomoles per milligram of protein. The absor-
bance of TBARS was measured at 532 nm using a spec-
trophotometer (Synergy HT; BioTek, Korea).

Sensory evaluation

For the sensory evaluation of pork loin, 10 panelists
were selected and trained in accordance with previous
methods (AMSA, 1995; Peachey et al., 2002), and each
pork loin sample was evaluated twice. A total of 95 test-
ing sessions were performed with eight samples evalu-
ated per session. Two steaks of 20 mm thickness were cut
from each pork loin at 24 h postmortem without visible
fat and connective tissue and stored at -20°C until evalu-
ation. The samples were thawed overnight at 4°C and then
cooked at 180°C without salt or spices in a humid oven
(Hauzen HS-XC364AB; Samsung, Korea). The samples
were cooked until an internal temperature of 75°C was
reached, as measured by a thermometer (TES-1300; TES
Electrical Electronic Co., Taiwan).

The cooked samples were immediately cut into 15 mm
cubes and submerged in a water bath (54°C) until they
were served to the panelists. Each sample was served in a
lidded cup labeled with a three-digit random code. There
was a 5-min interval between the evaluations of each
sample. The panelists were instructed to cleanse their pal-
ate with distilled water (30°C) and salt-free crackers bet-
ween the samples. Testing took place in individual booths
under white light.

The definitions and score distributions for sensory attri-
butes were as follows: juiciness, amount of moisture rel-
eased after 10 chews (1 = very dry, 5 = very juicy); ten-
derness, force required to chew 15x for swallowing at a
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constant rate (1 = very tough, 5 = very tender); flavor, int-
ensity of pork flavor after 20 chews (1 = no pork flavor,
5 = full of pork flavor); off-flavor, intensity of any flavor
or after-taste perceived as inappropriate for cooked pork
(1 = very weak, 5 = very strong); and overall acceptability
and overall satisfaction of juiciness, tenderness, flavor, and
off-flavor (1 = very bad, 5 = very good).

Statistical analysis

Comparisons between the two groups were performed
using Student’s #-test with the SAS (2013) program. Data
are expressed as mean+tstandard deviation, and statistical
significance was defined as p<0.05.

Results and Discussion

Composition analysis of the diets

The chemical composition of CON and FW is shown in
Table 1. FW contained slightly more crude ash and crude
protein than CON. Water, calcium, and phosphorus con-
tents were similar between the two diets. Amino acid pro-
files are shown in Table 2. Some amino acids including
threonine and valine in FW were higher than those in CON.
However, no large differences were found in the contents
of major amino acids such as methionine, cysteine, and
lysine, which are the first limiting amino acid for pigs
(Liao et al., 2015). The fatty acid composition of FW was
significantly different than that of CON (Table 3). FW
contained higher contents of PUFA and P:S ratio (all p<
0.001), whereas lower contents of saturated fatty acid (SFA)
(p<0.001) and monounsaturated fatty acid (MUFA) (p<
0.05) than CON. Higher contents of PUFA in FW may
have been due to a pattern change in the consumption of
human food. During the last decade, humans have been
consuming PUFAs more frequently than SFAs in most
countries by increasing their intake of vegetable and fish

Table 1. Chemical composition of control and food waste
diets

COND FW2)
Water (%) 12.02 13.29
Crude ash (%) 6.30 9.04
Crude protein (%) 20.21 26.59
Calcium (%) 1.05 0.85
Phosphorus (%) 0.68 0.58
Total lipids (%) 15.67 7.33
NaCl (%) 0.8 4.6

YConventional diet
YFood waste diet
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Table 2. Amino acid profiles of control and food waste diets

Table 4. Carcass characteristics of pigs fed control and food
waste diets

COND FW2
ASP 2.44 242 COND FW2) p-value
SER 0.94 1.14 Carcass 80204573  79.70+4.40  0.829
GLU 422 475 weight (kg)
GLY 0.77 1.55 . EaCk fat 21004330  19.10£3.70 0241
HIS 0.54 0.81 ickness (mm)
ARG 1.19 1.30 Data are shown as mean =+ standard deviation (n=10 per group).
THR 0.77 121 Zl?on(\;entionzl. diet
ALA 0.98 1.95 ood waste diet
PRO 1.11 1.83

Table 5. Proximate composition and NaCl concentration of
TYR 0.74 1.16 . . .
the pork loin from pigs fed control and food waste diets
VAL 0.90 1.34 COND ) 1
LYS 1.40 143 - pvaue
1SO 0.84 116 Water (%) 76.59+0.85 76.10+1.28 0.339
LEU 1'54 1'92 Crude ash (%) 1.21+0.21 1.24+0.15 0.735
PHE 0'94 1'40 Crude protein (%)  20.04+0.97 19.40+0.93 0.168
: . Triglyceride (%)  3.39+0.60  3.12+0.67 0376

MET 0.40 0.52 NaCl (arbitrary unity  1.00+0.10  1.14=0.14  0.027
CYS 0.37 0.34

YConventional diet
YFoo0d waste diet

Table 3. Fatty acid composition of control and food waste
diets

COND FW2 p-value
Cl14:0 2.20+0.01 2.96 £ 0.06 0.002
Cl16:0 23.54 +0.04 22.33+0.10 <0.001
Clé6:1 2.49 £0.02 3.02+0.10 <0.001
Cl18:0 11.27+0.23 8.91+£0.10 <0.001
C18:1n9 36.89 +0.41 34.91 £0.03 0.014
C18:1n7 2.58 £0.05 2.80 £+ 0.04 0.004
C18:2n6 19.50 £ 0.49 20.46 +£0.20 0.035
C18:3n3 1.28 £0.02 2.38 £0.04 <0.001
C20:4n6 N.D. N.D. -
C20:5n3 N.D. 0.31+0.54 -
C22:6n3 0.25+0.22 1.93+0.14 <0.001
SFA 37.01 +£0.24 3420+0.11 <0.001
MUFA 41.95+£0.46 40.72 +0.14 0.011
PUFA 21.04 +£0.70 25.08 +£0.24 <0.001
P:S ratio 0.57 £0.02 0.73 £0.01 <0.001
n3 FA 1.54 £0.21 4.62 +0.40 <0.001
n6 FA 19.50 £ 0.49 20.46 £ 0.20 0.035
n6:n3 ratio 12.87 £ 1.62 4.46+041 <0.001

Data are shown as mean + standard deviation (n=3).

YConventional diet

YFoo0d waste diet

SFA, saturated fatty acid; MUFA, monounsaturated fatty acid; PUFA,
polyunsaturated fatty acid; P:S ratio: PUFA/SFA; n3 FA: C18:2n3+C20:
5n3+C22:6n3; n6 FA: C18:2n6+C20:4n6; n6:n3 ratio: n6 FA/n3 FA

oil rather than of animal fat (Micha et al., 2014).

Carcass and meat quality characteristics
FW feeding did not affect carcass characteristic includ-
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Data are shown as mean + standard deviation (n=10 per group).
DConventional diet
YFood waste diet

ing carcass weight and back fat thickness (Table 4). Pre-
vious studies similarly showed that there were no carcass
quality differences between pigs fed a typical diet and
those fed dried FW, regardless of FW content percentage
(Chae et al., 2000; Kjos et al., 2000).

FW had an influence on the proximate composition of
meat and meat quality (Table 5). Pork loins in the FW
group contained more NaCl (p<0.05) than those in the
control group. This might have been due to the composi-
tion of FW. Diets of humans generally contain more sod-
ium than those of livestock.

A high content of NaCl in FW was confirmed in the
present study, and it might have an impact on higher NaCl
content in pork loins compared with the lower content of
NaCl in CON and pork loins in the control group. On the
other hand, the requirement of Na in the diets of growing-
finishing pigs is only 0.1% (National Research Council,
2012). Therefore, the result in the present study imply that
the higher content of NaCl in FW than in CON influenced
the resultant high salt content of pork loins in the FW group.
The mechanism underlying the relationship between high
NaCl intake and high NaCl content in the muscle/meat
still remains unclear (Karppanen and Mervaala, 2006).

Meat quality traits are shown in Table 6. Muscle pH at
24 h in the FW group was significantly lower (»p<0.05)
than that in the control group. Postmortem muscle pH is
a very important factor because it has significant impacts
on other meat quality characteristics such as meat color
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Table 6. Meat quality traits of the pork loin from pigs fed
control and food waste diets

Table 7. Fatty acid composition of the pork loin from pigs
fed control and food waste diets

COND FWwW2) p-value COND FWwW2 p-value
Muscle pH Cl14:0 1.49+0.13 1.41+0.10 0.185
pH at 45 min 6.05%0.17 6.03+0.15 0.718 C16:0 24.97 £0.57 2224 +2.65 0.015
postmortem Cl6:1 2.70 £ 0.33 2.03+£0.33 <0.001
pHat24 h 5582010 5504 0.05 0.043 Cl18:0 13.58 £ 0.62 13.38 +0.95 0.596
postmortem C18:1n9 38.30+1.47 35.47 +2.00 0.003
Meat color C18:1n7 3.75£0.11 3.47+0.18 <0.001
Lightness (L*) 4999 £3.18 53.15+3.37 0.044 C18:2n6 12.68 + 1.09 17.91 +2.69 <0.001
Redness (a*) 4.90 +1.05 5.78 £0.98 0.068 C18:3n3 0.61 + 0.09 1.17 +0.28 <0.001
Yellowness (b*) 1.51 £0.86 291 +1.37 0.018 C20:4n6 1.60 = 0.32 1.77 £ 0.51 0.382
Water holding capacity €20:5n3 0.09 + 0.03 0.44 +0.26 0.004
FFU (mg) 85.39+£26.2  9446+222 0415 €22:6n3 0.23 +0.04 0.71 +0.41 0.009
Drip loss (%) 5.79 £2.69 7.84 +191 0.066 SFA 40.04 + 0.96 37.04 + 2.68 0.010
Cooking loss (%) 28.36 + 1.65 31.33+1.91 0.002 MUFA 4475+ 1.82 40.96 +2.01 <0.001
WBs (N) 33.69+5.30 39.23+7.41 0.071 PUFA 1521+ 1.38 22.00 + 3.90 <0.001
Data are shown as mean =+ standard deviation (n=10 per group). P:S ratio 0.38 +0.03 0.60+0.16 0.003
;>Conventiona1 diet n3 0.94 +0.12 232+0.89 0.002
'Food waste diet né 1428126  19.68+3.10  <0.001
FFU, filter-paper fluid uptake; WBs, Warner-Bratzler shear force 1603 ratio 1534+ 1.00 048 + 3.44 <0.001

and water holding capacity (Apple et al., 2005), showing
the relationships between low ultimate muscle pH and
inferior meat quality traits (Ryu and Kim, 2005). Based
on the results of the present study, lower ultimate muscle
pH at 24 h in the FW group seemed to influence other
meat quality traits, particularly meat color and water hold-
ing capacity, compared with higher ultimate muscle pH in
the control group. The pork loins in the FW group showed
higher lightness and yellowness (p<0.05) as well as cook-
ing loss (p<0.01). In addition, drip loss and WBs force in
the FW group tended to be increased (p<0.1) compared
with those in the control group. Values for lightness and
drip loss in the FW group met the criteria of pale, soft,
and exudative meat (lightness > 50 and drip loss > 5%,
Warner et al., 1997). Therefore, pigs fed FW displayed
undesirable meat quality characteristics.

Fatty acid composition and TBARS

The fatty acid composition of pork is widely accepted
to vary in diets. In monogastric animals, the proportion of
certain fatty acids increases linearly as the dietary intake
increases (Wood et al., 2008). The result was also con-
firmed in the present study as the fatty acid composition
of loins and back fat showed a positive correlation with
diets (Tables 7 and 8). PUFA contents (»p<0.001) and P:S
ratios (p<0.01) were significantly higher, whereas SFA (p
<0.01) and MUFA (p<0.001) contents were significantly
lower in loins from the FW group than those from the con-

https://doi.org/10.5851/kosfa.2017.37.5.690

Data are shown as mean + standard deviation (n=3).

UConventional diet

YFoo0d waste diet

SFA, saturated fatty acid; MUFA, monounsaturated fatty acid; PUFA,
polyunsaturated fatty acid; P:S ratio: PUFA/SFA; n3 FA: C18:2n3+C20:
5n3+C22:6n3; n6 FA: C18:2n6+C20:4n6; n6:n3 ratio: n6 FA/n3 FA

Table 8. Fatty acid composition of the back fat from pigs fed
control and food waste diets

COND FW2 p-value
C14:0 1.73 £0.18 1.66 £ 0.30 0.556
C16:0 24.18 £2.80 21.79+ 1.63 0.039
Cle:1 2.40 +0.24 1.93£0.26 <0.001
C18:0 10.30 £2.54 10.48 +1.44 0.855
C18:1n9 42.81+2.53 40.36 + 1.30 0.018
C18:1n7 3.58£0.61 2.84+0.26 0.004
C18:2n6 13.65+1.29 18.48 £2.06 <0.001
C18:3n3 0.91+0.11 1.58 £ 0.50 0.004
C20:4n6 0.24 +0.02 0.23 £0.05 0.546
C20:5n3 0.04 £ 0.03 0.13 £0.08 0.012
C22:6n3 0.17 +£0.03 0.52+0.24 0.002
SFA 36.21 £2.97 33.92 +2.99 0.114
MUFA 48.79 £2.74 45.13+1.32 0.002
PUFA 15.01 +1.26 20.95+2.71 <0.001
P:S ratio 0.42 £ 0.07 0.63+0.13 <0.001
n3 1.12+0.13 2.24+0.76 0.002
né 13.89+1.29 18.71 £2.10 <0.001
n6:n3 ratio 12.57 £ 1.81 9.30+£3.34 0.015

Data are shown as mean + standard deviation (n=3).

YConventional diet

YFoo0d waste diet

SFA, saturated fatty acid; MUFA, monounsaturated fatty acid; PUFA,
polyunsaturated fatty acid; P:S ratio: PUFA/SFA; n3 FA: C18:2n3+C20:
5n3+C22:6n3; n6 FA: C18:2n6+C20:4n6; n6:n3 ratio: n6 FA/n3 FA
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Fig. 1. Lipid peroxidation of the pork loin from pigs fed con-
trol and food waste containing feed.

trol group. A similar tendency was observed for fatty acid
profiles from back fat in the FW group, except for SFA.
With respect to consumers, increased PUFA and decreased
SFA contents of meat and back fat are desirable due to
their physiological effects such as prevention of cardio-
vascular diseases. On the other hand, the meat processing
industry does not prefer meat with lower contents of SFA,
particularly bacon, because a lower degree of saturated
fats is closely associated with processing difficulties such
as handling and slicing, unlike meat with higher contents
of saturated fats (Choe et al., 2015).

Higher content of PUFA in meat is closely related to
shorter storage duration due to increased susceptibility to
rancidity. Thus, this study measured the TBA content of
pork loins to evaluate the susceptibility to lipid peroxida-
tion. TBA contents in the FW group were significantly
higher (p<0.05) than those in the control group during the
entire storage period (Fig. 1). These results were contrary
to those in a previous study (Kjos et al., 2000) that rep-
orted no differences in TBA contents for back fat, though
both groups indicated no fresh values. These results sug-
gest that pork loins from pigs fed diets containing FW are
highly susceptible to rancidity; hence, they are not suit-
able for long-time storage.

Sensory evaluation

The sensory evaluations of pork loin from pigs fed CON
and FW are shown in Table 9. The off-flavor of pork from
the FW group was significantly higher than that from the
control group (p<0.05); however, tenderness, juiciness,
flavor, and overall acceptability had no significant differ-
ences. These findings were contrary to those by Kwak and
Kang (2006) who reported no effects of FW on pork fla-
vor at a 50% inclusion level in pig rations. Westendorf et
al. (1998) also reported no difference in flavor for pork
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Table 9. Sensory evaluation of the pork loin from pigs fed
control and food waste containing feed

COND FwW2 p-Value

Tenderness 2.89+0.44 2.75+0.44 0.4840

Juiciness 2.29+0.35 2.54+0.49 0.2077

Flavor 2.72+£0.16 2.63+0.21 0.2914

Oft-flavor 227+0.27 2.63+0.36 0.0197

Overall 2694031 2514028  0.1098
acceptability

Data are shown as mean + standard deviation (n=10 per group).
YConventional diet
YFood waste diet

produced from pigs fed FW and produced from those fed
a conventional diet. Therefore, it might be important to
consider the composition of FW used in different studies.

Conclusion

The results of the present study showed similar carcass
weight and back fat content in the control and FW groups.
However, pork finished on FW was not able to match
most meat quality parameters shown in the control group
as there were negative impacts on pH, color, drip loss,
water holding capacity, and shear force. Pork from FW-
fed pigs had a short shelf life and a rapid progression of
rancidity, which was likely due to the high contents of
PUFA. FW pork also showed off-flavor qualities after
sensory evaluations more than the CON pork, which may
not be good for consumers. Therefore, the use of FW in
pig production remains hard to justify given the negative
meat quality characteristics observed in the present study.

Further studies on the quantities of FW to incorporate
into conventional diets to attain good quality pork might
prove useful in the future if that can be achieved at a
lower cost than the use of conventional diets.
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