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Effects of Fermented Food Waste Supplementation on Growth

Performance and Pork Quality in Pig

Piao, L. G.,*, M. S. Yun*, W. S. Ju*, H. F. Long*, H. Y. Park** and Y. Y. Kim*
School of Agricultural Biotechnology, Seoul National University*, Hanbit Co. Ltd.**

ABSTRACT

This study was conducted to evaluate the effect of fermented food waste (FFW) supplementation on
growth, nutrient digestibility and pork quality of growing pigs. A total of 48 crossbred pigs were assigned
to four treatments in a randomized complete block (RCB) design. Treatments were 1) Control (basal), 2)
FFW 2% (basal + 2% FFW), 3) FFW 4% (basal + 4% FFW) and 4) FFW 6% (basal + 6% FFW). Diets were
formulated based on corn-soybean meal and the FFW products were provided to weaning, growing and
finishing periods. During the whole experimental period, FFW treatment groups showed similar ADG,
ADFI and G:F ratios (P>.10) compared to control group. However, In the finishing period, pigs fed 6%
FFW tended to be lower ADG than other dietary treatments (P=0.13) resulting in lower final weight. All
pigs showed inconsistent blood urea nitrogen (BUN) concentrations pattern. In metabolic trial, nutrient
digestibility was not affected by the supplementation of FFW. The pork quality was affected by the
supplementation of FFW based upon pork pH, lipid peroxidation (TBARS) and meat color analysis. These
results suggested that utilization of fermented food waste to growing pig's diet reduce production cost
without any detrimental effect on pork quality when it was provided at low level.

(Key words : Fermented food waste)
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Table 1. Formula and chemical composition of experimental diet for Phase 1 and Phase 2

Ingredient Phase 1 Phase 2

Cont  FW 2% FW 4% FW 6% Cont FW 2% FW 4% FW 6%
Corn 4610  44.92 43.62 42.54 6171 6050 50.16  57.82
SBM—46(Loc)  19.70  19.70 19.70 19.70 2626  26.26 2626  26.26
SDPP 0.70 0.70 0.70 0.70 1.01 1.01 1.01 1.01
HP300 1240 1210 11.91 11.50 5.54 5.09 4.76 4.44
Lactose 5.00 5.00 5.00 5.00 - - - -
Whey 5.70 5.70 5.70 5.70 0.90 0.90 0.90 0.90
DSM 5.60 5.60 5.60 5.60 - - - -
Soy oil 154 1.02 051 - 171 1.37 1.04 0.70
MCP 0.94 0.94 0.94 0.94 1.23 1.23 1.23 1.23
Limestone 1.12 1.12 112 112 0.46 0.46 0.46 0.46
L—Lysine HCI 0.10 0.10 0.10 0.10 0.13 0.13 0.13 0.13
DL —Met 0.20 0.20 0.20 0.20 0.15 0.15 0.15 0.15
Vit. mix”? 0.20 0.20 0.20 0.20 0.20 0.20 0.20 0.20
Min. mix? 0.20 0.20 0.20 0.20 0.20 0.20 0.20 0.20
Salt 0.20 0.20 0.20 0.20 0.20 0.20 0.20 0.20
Antibiotics® 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10
Zno 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10
Choline—Cl 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10
FW - 2.00 4.00 6.00 - 2.00 4.00 6.00
Total 100 100 100 100 100 100 100 100

Chemical compositions®
ME, kcallkg  3,395.64 3,39541 3,395.69 339597 335742 3,357.35 3,357.78 3,357.70

CP, % 23.08 23.15 23.27 23.29 21.00 20.95 20.95 20.95
Lysine, % 1.35 1.35 1.35 1.35 115 115 115 1.15
Met, % 0.55 0.55 0.55 0.54 0.46 0.46 0.46 0.46
Ca, % 0.80 0.80 0.80 0.80 0.70 0.70 0.70 0.70
P (total), % 0.66 0.66 0.65 0.65 0.61 0.61 0.60 0.60

2 Providing the followings per kg diet: Vitamin A, 2,000,000 IU; Vitamin Ds;, 400,000 IU; Vitamin E, 250 IU;
Vitamin K, 200 mg; Vitamin B;, 20g; Vitamin B, 700 mg; Niacine, 8,000 mg; Folic acid 60 mg; Vitamin
Blz, 13 mg.

2 Providing the followings per kg diet: Ca-phosphate, 300 mg; Mn, 12,000 mg; Zn, 15,000 mg; Fe, 4,000 mg;
Cu, 500 mg; Co, 100 mg; Butlated Hydroxy Toluence, 600 mg.

¥ Antibiotics: 10% chlorotetracycline.

9 Calculated value.
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Table 2. Formula and chemical composition of experimental diet for grower
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Control FW 2% FW 4% FW 6%

Corn 70.43 68.89 67.34 65.80
SBM—46(Loc) 26.98 26.62 26.28 25.92
Soy oil 0.36 0.26 0.15 0.05
TCP 0.95 0.95 0.95 0.95
Limestone 0.48 0.48 0.48 0.48
L—Lysine HCI 0.20 0.20 0.20 0.20
Vit. mix” 0.10 0.10 0.10 0.10
Min. mix? 0.10 0.10 0.10 0.10
Salt 0.30 0.30 0.30 0.30
Antibiotics” 0.10 0.10 0.10 0.10
Fw 0.00 2.00 4.00 6.00
Total 100 100 100 100
Chemical compositions”

ME, kcal/kg 3,299.43 3,299.67 3,299.35 3,299.59
CP, % 18.00 18.00 18.00 18.00
Lysine, % 0.95 0.95 0.95 0.95
Met, % 0.29 0.29 0.29 0.29
Ca, % 0.60 0.60 0.60 0.60
P (total), % 0.52 0.51 0.51 0.50

Y Providing the followings per kg diet: Vitamin A, 2,000,000 IU; Vitamin Ds, 400,000 IU; Vitamin E, 250 IU;
Vitamin K, 200 mg; Vitamin Bi, 20 g; Vitamin B, 700 mg; Niacine, 8,000 mg; Folic acid 60 mg; Vitamin Biy,

13 mg.

2 Providing the followings per kg diet: Ca-phosphate, 300 mg; Mn, 12,000 mg; Zn, 15,000 mg; Fe, 4,000 mg; Cu,
500 mg; Co, 100 mg; Butlated Hydroxy Toluence, 600 mg.
3 Antibiotics: 10% chlorotetracycline.

4 Calculated value.
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Table 3. Formula and chemical composition of experimental diet for finisher

Phase 1 Phase 2

Ingredients

Control FW 2% FW 4% FW 6% Control FW 2% FW 4% FW 6%
Corn 76.81 75.47 74.05 72.65 82.92 81.59 80.30 79.00
SBM-46(Loc) 20.28 19.91 19.54 19.13 14.30 13.90 13.50 13.08
Soy oil 0.48 0.32 0.16 0.00 0.56 0.37 0.18 0.00
Wheat bran 0.66 0.55 0.52 0.50 0.46 0.44 0.37 0.30
TCP 0.80 0.80 0.80 0.80 0.67 0.67 0.67 0.67
Limestone 0.42 0.42 0.42 0.42 0.45 0.45 0.45 0.45
L-Lysine HCI 0.05 0.03 0.01 0.00 0.14 0.08 0.03 0.00
Vit. mix? 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10
Min. mix? 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10
Salt 0.30 0.30 0.30 0.30 0.30 0.30 0.30 0.30
FW 0.00 2.00 4.00 6.00 0.00 2.00 4.00 6.00
Total 100 100 100 100 100 100 100 100
Chemical compositionsa)
ME, kcal/kg 3,326.79 332724 3,326.77 332641 3350.36 3,350.02 3,350.00 3,350.06
CP, % 15.50 15.50 15.50 15.50 13.20 13.20 13.20 13.20
Lys, % 0.77 0.77 0.77 0.77 0.62 0.62 0.62 0.62
Met, % 0.26 0.26 0.27 0.27 0.23 0.24 0.24 0.25
Ca, % 0.51 0.51 0.51 0.51 0.46 0.46 0.45 0.45
P (total), % 0.47 0.46 0.46 0.45 0.42 0.41 0.41 0.40

Y Providing the followings per kg diet: Vitamin A, 2,000,000 IU; Vitamin Ds, 400,000 1U; Vitamin E, 250 IU; Vitamin
K, 200 mg; Vitamin By, 20g; Vitamin B, 700 mg; Niacine, 8,000 mg; Folic acid 60 mg; Vitamin B, 13 mg.
2 Providing the followings per kg diet: Ca-phosphate, 300 mg; Mn, 12,000 mg; Zn, 15,000 mg; Fe, 4,000 mg; Cu,

500 mg; Co, 100 mg; Butlated Hydroxy Toluence, 600 mg.
¥ Calculated value.
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Table 4. Effect of fermented food waste supplementation on growth performance of weaning pig
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Treatment

ftem Control FW 2% FW 4% FW 6% SEMY
Body weight, kg

Initial 9.94 9.94 9.94 9.94 0.16

2 week 14.22 14.46 13.90 14.07 0.25

5 week 25.12 26.02 25.56 2491 0.34
ADG, kg

0—2 week 0.306 0.323 0.282 0.293 0.010

3—5 week 0.591 0.634 0.638 0.580 0.011

0—5 week 0.434 0.459 0.446 0.427 0.007
ADFI, kg

0—2 week 0.513 0.482 0.425 0.424 0.024

3—5 week 1.149 1.155 1.168 1.095 0.026

0—5 week 0.838 0.814 0.796 0.766 0.022
Gain : Feed

0—2 week 0.604 0.679 0.682 0.694 0.026

3—5 week 0.517 0.549 0.549 0.531 0.008

0—5 week 0.520 0.566 0.564 0.557 0.009
Y standard error of mean.
= 9Ye E 49 3 A ARAT AANE AT FAY, ARAHL AR
dzre AdTel ADFAL, AINRH ol TR WA ergher et
AZ B AlRR MOW TR Afel= ATl dolM Fw 2% M7k Ab=719F v
UEREA] edth FW 2% Ao Al VR A9 SAH 9 ARgFHZ] B

AR o)F AE AIAY 57

oz wn FA 44

b A%

=

ol

QA the Az)e}

A Ho] AypFog A =H=F L A].E/\J_:‘H

F4 Fol7t ggort £

g A=

EAHQ Aol glaleh

ARAAZE 4T Ar WL dET
o wla) AWAA A The e AL BYe
Aol &gl met AbRAFFe] tx
T Eor AR AL vehlh #9
2ol zJol= PAAT A AF7|7F FoF Fw
6% Wb Ael el AR AHTol the A
2ol Hlef tha e Ao ® byt AlE
aES Aol daglo] Blsd FEow e
U

E
=

2) 5471
F 59llA H= upep go] A7) A7t

A AFo]l fFolHoR E=IrHP<0.05). B
FW 6% X7l ALBAAFHARE SAZo)
o {3 BA fFAEE Aol AN, A=
o2 Aok T akel 7t glih

3) HIFY|

H]S 27|74l A AR A S 1§
YAk v& 85 FoF RE Aol ALk
AA I SAE AR H7F R, 28 4
EALE S H7} ¢F Alold AdddATE &5}
A gkskoh, ey bAoA FW 6% o
FESAFe] 2 AT vEte] Fdo=z
SHOIAIRE (P<0.05), HIS7] A1) Aol 2l

6ol L}E}

— 366 —



Piao et al. ; Fermented Food Waste in Growing Pigs

Table 5. Effect of fermented food waste supplementation on growth performance of growing pig

Treatment

ftem Control FW 2% FW 4% FW 6% SEMY
Body weight, kg

3 week 43.01 43.94 42.35 42.61 0.56
6 week 58.99" 62.27° 57.63" 59.34° 0.58
ADG, kg

0—3 week 0.852 0.853 0.799 0.767 0.018
3—6 week 0.761 0.825 0.718 0.742 0.028
0—6 week 0.807 0.839 0.758 0.726 0.021
ADFI, kg

0—3 week 1673 1.763 1.620 1.582 0.041
3—6 week 2.296 2.490 2.237 2.293 0.055
0—6 week 1.984 2.127 1.929 1.783 0.064
Gain : Feed

0—3 week 0.510 0.486 0.494 0.485 0.009
3—6 week 0.330 0.330 0.321 0.325 0.007
0—6 week 0.406 0.396 0.393 0.409 0.005

Y standard error of mean.
b Means with different superscripts in the same row significantly differ(P<0.05).

Table 6. Effect of fermented food waste supplementation on growth performance of finishing pig

Treatment

tem Control FW 2% FW 4% FW 6% SEMY
Body weight, kg

4 week 87.99° 87.83° 84.56™ 82.95" 0.96
8 week 112.37 112.82 110.42 104.20 1.47
ADG, kg

0—4 week 1.036° 0.948® 0.969% 0.884" 0.021
4—8 week 0.871 0.892 0.924 0.759 0.026
0—8 week 0.953 0.920 0.947 0.822 0.022
ADFI, kg

0—4 week 3.078 2.903 2.960 2.789 0.057
4—8 week 3.282 3.367 3.379 3.111 0.079
0—8 week 3.180 3.135 3.170 2.951 0.062
Gain:Feed

0—4 week 0.336 0.328 0.327 0.317 0.004
4—8 week 0.266 0.266 0.273 0.244 0.005
0—week 0.300 0.294 0.298 0.279 0.004

Y standard error of mean.
b Means with different superscripts in the same row significantly differ(P<0.05).
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Table 7. Effect of fermented food waste supplementation on nutrient digestibility of weaning pig

Treatment”

Item 2

Control FW 2% FW 4% FW 6% SEM
Nutrient digestibility (%)
Dry matter 86.28 87.10 85.89 89.43 0.84
Crude protein 81.95 82.51 82.99 86.61 1.03
Crude fat 44.00 49.52 45.56 57.31 3.72
Crude ash 45.62 49.22 42.75 59.47 3.63
N utilization (g/day)
N intake 4.02 4.04 4.03 4.03 0.01
Fecal N 0.73 0.71 0.69 0.54 0.04
Urinary N 0.64 0.42 0.39 0.93 0.11
N retention” 2.65 2.92 2.95 2.56 0.11
N retention, % 65.92 72.28 73.20 63.52 2.80

Y Twelve pigs were used from an average initial BW of 9.83+0.72kg to an average final BW of 10.14 +0.74 kg.

2 Standard error of mean.

% N retention (9) = N intake (g)—Fecal N (g)—Urinary N (g).
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Table 8. Effect of fermented food waste supplementation on nutrient digestibility of growing pig

Treatment”

Item 2

Control FW 2% FW 4% FW 6% SEM
Nutrient digestibility (%)
Dry matter 88.12 87.62 85.44 86.94 0.53
Crude protein 82.71 81.36 80.59 81.80 0.63
Crude fat 68.84 68.36 63.71 67.83 1.39
Crude ash 45.59 42.68 31.25 43.99 2.83
N utilization (g/day)
N intake 34.15 34.15 34.15 34.15 -
Fecal N 5.90 6.36 6.63 6.22 0.21
Urinary N 381 4.79 3.65 6.12 0.53
N retention” 24.43 22.99 23.87 21.81 0.49
N retention, % 71.54 67.32 69.90 63.87 1.43

Y Twelve pigs were used from an average initial BW of 39.03 £2.56 kg to an average final BW of 41.13 + 3.00.

2 Standard error of mean.

% N retention (9) = N intake (g) — Fecal N (g) — Urinary N (g).
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Fig. 1. Effect of fermented food waste supple-
mentation on BUN concentration.

Table 9. Effect of fermented food waste supplementation on pork quality

e Treatment” :
Control FW 2% FW 4% FW 6% SEM?
Hunter L value
0 hr 38.52 41.70 42.22 38.84 0.74
6 hr 37.26 38.89 39.85 37.02 1.07
12 hr 38.43 44.42 42.63 38.75 1.28
24 hr 43.48 47.50 49.83 45.87 1.02
a value
0 hr 1.32 1.75 1.06 2.33 0.22
6 hr 247 3.00 3.06 2.56 0.29
12 hr 3.36 4.32 3.74 3.59 0.36
24 hr 3.16 5.18 4.22 3.56 0.37
b value
0 hr 6.77 8.04 7.65 7.51 0.26
6 hr 7.35 8.04 8.07 7.01 0.45
12 hr 7.94 9.41 9.23 8.03 0.34
24 hr 8.94° 11.31% 11.39" 9.96"° 0.40

Y Each treatment represent 3 pigs which weighted initial body weight: average 9.94 +0.63kg (SD) and final

body weight: average 110.08 +9.44 kg (SD).
2 Standard error of mean.

*L : luminance or brightness (vary from black to white).

a : red - green component (+a=red, —a=green).
b : yellow - blue component (+b=yellow, —b=blue).

B Means with different superscripts in the same row significantly differ(P<0.05).
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Fig. 3. Effect of fermented food waste sup-
plementation on pork stability.
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Table 10. Effect of fermented food waste supplementation on economic efficiency
iterm Treatment .
Control FW 2% FW 4% FW 6% SEM
Weaning Phase 1 (0~2 week)
Feed cost, ¥#/kg 970 953 936 920 —
Total weight gain, kg/head 4.28 4.52 3.96 4.13 0.14
Total feed intake, kg /head 7.41 6.75 5.96 5.70 0.35
Feed cost/weight gain, ¥#kg 1,681 1,424 1,400 1,290 69.86
Weaning Phase 1l (2~5 week)
Feed cost, kg 626 616 606 596 -
Total weight gain, kg/head 10.9 11.56 11.66 10.82 0.22
Total feed intake, kg /head 16.09 16.17 16.35 14.09 0.55
Feed cost/weight gain, ¥##kg 923 862 849 771 24.02
Growing (5~11 week)
Feed cost, ¥#kg 337 333 329 325 —
Total weight gain, kg/head 33.87 35.25 31.87 33.27 0.51
Total feed intake, kg /head 83.37 89.32 81.02 74.34 2.23
Feed cost/weight gain, ¥#kg 830 843 837 755 18.21
Finishing phase 1 (11~14 week)
Feed cost, ¥ /kg 310 306 303 299 —
Total weight gain, kg/head 28.99 26.57 27.15 24.75 0.59
Total feed intake, kg/head 86.19 81.29 82.89 71.22 2.99
Feed cost/weight gain, ¥#kg 922 935 928 862 18.72
Finishing phase Il (14~18 week)
Feed cost, ¥#kg 297 294 290 287 -
Total weight gain, kg/head 24.38 24.99 25.86 21.26 0.76
Total feed intake, kg /head 91.91 94.29 94.63 79.59 7.47
Feed cost/weight gain, ¥#/Kkg 1,118 1,110 1,065 1,071 18.48
Overall (0—18wk)
Total feed cost, ¥kg 99,374 98,729 94,689 82,914 2,878
Total weight gain, kg 102.43 102.89 100.48 94.29 143
Feed cost/weight gain, ¥#kg 970 959 943 879 18.47

Y Standard error of mean.
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