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ABSTRACT

A study was conducted to evaluate seasonal variations in chemical composition of food waste (FW)
and its feeding effects on growth performance and pork quality in finishing pigs. FW was collected for
1 year (6 times a month) to establish a database for use of FW as a feed ingredient. For a feeding
trial (8 weeks), a total of 117 pigs (LxYxD; 54.80+4.60kg) were used to evaluate the processing
effects of FW. Treatments were: Control (a corn-soybean meal diet without FW), simple dried FW (SD)
and vacuum fermented FW (VF). The gross energy, crude protein, crude fat, ash, calcium and
phosphorus in FW (DM, average of 4 seasons) were 5,111kcal/kg, 22.92%, 14.31%, 15.48%, 2.7% and
1.05%, respectively. Among seasons, the energy and crude protein contents were the highest (p<0.05) in
winter and summer, respectively. In lactic acid bacterial counts, there was no difference between SD and
VF. Pigs fed the control diet grew faster (p<0.05) than those fed diets containing food wastes, but not
feed conversion ratio. There were no differences in production traits between SD and VF. No
differences were also found in dressing percentage, backfat thickness, and pork quality (color, drip loss
and TBARS) among treatments. The feed cost (W/kg body weight) was lower in pigs fed FW than
those fed a control diet. In conclusion, a pelleted diet containing food waste less than 20% would
reduce feed cost in finishing pigs. However, it seems that a vacuum fermentation of food waste is not
necessary for diet processing.

(Key words : Dried, Vacuum fermented food waste, Growth, Pork quality, Pig)
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Proceeding Effects of Food Waste in Pigs
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Table 1. Formula and chemical composition of experimental diets for feeding trials

Phase I Phase II
Ingredients (%)
Control Food waste Control Food waste
Corn 65.56 53.94 69.69 51.21
Food waste - 20.00 - 20.00
SBM (44%) 23.60 16.10 16.60 11.75
Wheat bran 5.00 5.00 10.00 13.00
Animal fat 2.60 3.40 1.00 3.00
Limestone 1.25 - 1.15 -
DCP 1.20 0.90 0.86 0.50
Salt 0.30 - 0.30 -
Mineral premix" 0.20 0.20 0.20 0.20
Vitamin premix” 0.10 0.10 0.10 0.10
Lysine 0.10 0.27 0.06 0.20
CTC 0.05 0.05 - -
Choline chloride (25%) 0.04 0.04 0.04 0.04
Total 100.00 100.00 100.00 100.00
Chemical composition (%)
ME (kcal/kg) 3,300 3,300 3,200 3,200
CP 16.50 16.60 14.50 15.50
Ca 0.80 0.80 0.68 0.80
Av-P 0.30 0.30 0.25 0.25
Lys 0.95 0.95 0.75 0.75
Met+Cys 0.57 0.57 0.53 0.54

D Supplied per kg diet : 200mg Cu, 100mg Fe, 150mg Zn, 60mg Mn, 1mg I, 0.5mg Co, 0.3mg Se.
? Supplied per kg diet : 8,000IU vitamin A, 2,500IU vitamin Ds, 30IU vitamin E,

thiamin, 10mg riboflavin, 2mg vitamin Bs, 40g vitamin B, 30mg pantothenic acid, 60mg niacine, 0.lmg

biotin, 0.5mg folic acid.
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Table 2. Chemical composition of food waste by season' (DM basis)

Spring Summer Fall Winter
Mean SE
(3-5) (6-8) (9-11) (12-2)
GE (kcal/kg) 5,199.35% 4903.95"  4,955.93° 5384.78"°  5.111.00 50623
C. protein (%) 22.94° 25.92° 23.02° 19.80° 2292 3.48
C. fat (%) 17.21° 15.54° 11.25¢ 13.24° 14.31 3.25
C. ash (%) 16.16" 15.18% 16.39* 14.21° 15.48 2.32
Ca (%) 2.73° 2.05° 3.49° 2.54° 2.70 1.14
P (%) 0.97 1.15 1.00 1.06 1.05 0.32
Essential amino acids (%)
Arg 0.77° 0.93 0.80° 1.29° 0.95 0.42
Lys 0.49° 0.41° 0.69" 0.79" 0.59 0.28
His 0.28° 0.35™ 0.59" 0.40° 0.40 0.19
Leu 0.66° 0.69° 1.03° 1.05° 0.86 0.26
Tle 0.49° 0.40° 0.58° 0.64° 0.53 0.16
Phe 0.45° 0.56° 0.72° 0.55 0.57 0.20
Thr 0.84° 0.88" 0.91° 0.62° 0.81 0.19
Met 0.29 0.41° 0.42° 0.11° 0.31 0.24
Val 0.49° 0.36° 0.80° 0.78" 0.61 0.28
Nonessential amino acids (%)
Cys 0.61° 0.24° 0.25 0.16° 0.32 0.32
Tyr 0.41 0.53 0.49 0.42 0.46 0.21
Asp 1.05° 1.23° 1.73° 0.56° 1.14 0.76
Glu 1.97° 1.68° 2.48° 1.59° 1.93 0.70
Ser 0.68 0.59 0.62 0.71 0.65 0.18
Gly 0.64° 0.69° 0.97* 1.05° 0.84 0.26
Ala 0.32¢ 0.59° 0.86" 1.04° 0.70 0.37
Pro 0.45° 0.45° 0.82° 1.00° 0.68 0.31
Amino acids 10.90° 11.02° 14.75° 12.77° 12.36 3.25

! Each value is the mean of 18 samples by season.

®0 Values with different superscripts of the same row are significantly different (p<0.05).
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Table 3. Microbial counts as affected by processing methods of food waste

Food waste Simple dry = Vacuum fermentation SE
TBC (10°) 36.67 233 0.50 20.37
LAB (10% 369.50" 54.67° 3.50° 198.20
Coliform bacteria (10°) 20.33 N.D 63.50 3243

® Values with different superscripts of the same row are significantly differ (p<0.05). N.D
Total bacterial counts, LBA : Lactic acid bacterial counts, E-coli form : E-coli form bacteria.

Table 4. Effects of feeding food waste on the growth performance in finishing pigs

: not detected. TBC :

Control Simple dry Vacuum fermentation SE

Phase I (0~4wk)

ADG (g) 855 726" 757% 79.82

ADFI (g) 2,326 2,035 2,201 307.74

FCR 2.72 2.84 291 0.42
Phase II (4~8wk)

ADG (g) 914 834 865 57.40

ADFI (g) 2,750 2,773 2,795 189.84

FCR 3.04 3.34 3.24 0.38
Overall (0~8wk)

ADG (g) 884" 780° 811° 54.88

ADFI (g) 2,538 2,404 2,498 172.39

FCR 2.88 3.09 3.07 0.24

® Values with different superscripts of the same row are significantly differ (p<0.05).
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Table 5. Nutrient digestibility of experimental diets in finishing pigs

Control Simple dry Vacuum fermentation SE

Phase 1 (0-4wk)
DM 78.24° 67.12° 65.63" 6.85
GE 80.55" 70.01° 68.78" 6.40
CP 75.51° 62.41° 57.35" 8.98
Ca 50.01° 17.92 27.04° 15.73
P 37.46 22.02 30.49 12.33

Phase II (4-8wk)
DM 7437 68.44° 72.47" 3.87
GE 77.06 72.23 75.30 345
CP 68.85 67.28 66.27 4.44
Ca 36.32° 2229 22.18° 9.02
P 29.18% 18.86° 33.40° 9.07

® Values with different superscripts of the same row are significantly differ (p<0.05).
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Table 6. Effects of feeding food waste on carcass traits in finishing pigs*

Control Simple dry ~ Vacuum fermentation SE
Carcass trait
Dressing percentage 75.18 75.47 73.89 2.69
Backfat (10th rib, mm) 25.00 26.00 24.33 3.02
Loin eye area (Cm’) 60.99 62.40 63.86 7.99
Fat free lean index (%) 53.24 51.21 52.14 2.07
Pork trait
Drip loss (%)
DO 2.66 4.76 2.52 1.28
D5 8.91 10.83 8.31 1.76
D 10 11.56 12.65 11.78 1.45
TBARS (mg/kg)
DO 0.93 0.94 0.73 0.21
D5 1.47 1.56 1.91 0.47
D 10 2.40 2.83 2.63 1.48
Pork color' 1.83 2.00 2.00 0.17
Marbling score' 1.83 1.33 1.50 0.53
* Not significant (p>0.05).
' NPPC (1991).

Table 7. Feed cost per kg gain in pigs fed food waste

Control Simple dry  Vacuum fermentation SE
Phase I (0-4wk)
Feed cost (W/kg) 196.01 162.75 162.75 -
Total weight gain (kg/head) 23.94° 20.33° 21.20" 2.24
Total feed intake (kg/head) 65.13 56.98 61.63 8.62
Feed cost/weight gain (W/kg) 533.24 456.20 473.21 76.64
Phase II (4-8wk)
Feed cost (W/kg) 180.70 151.49 151.49 -
Total weight gain (kg/head) 25.59 23.35 24.22 1.61
Total feed intake (kg/head) 77.00 77.64 78.26 5.32
Feed cost/weight gain (W/kg) 543.68 503.70 489.50 64.71
Overall (0-8wk)
Total weight gain (kg/head) 49.53° 43.68° 45.42° 3.09
Total feed intake (kg/head) 142.13 134.62 139.89 10.37
Feed cost/weight gain (W/kg) 538.63 481.59 481.90 49.86

® Values with different superscripts of the same row are significantly differ (p<0.05).
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