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ABSTRACT

This study was conducted to develop effective manufacturing methods of a total mixed ration(TMR)
composed of broiler litter(BL) and bakery by-product(BB) for ruminants. Five experiments included a
small-scaled manufacture of TMR using a deepstacking method(Exp. 1), its pelletization(Exp. 2), its field-scaled
manufacture(Exp. 3), a field-scaled manufacture using an ensiling method(Exp. 4), and a mixing process of
deepstacked BL and BB prior to feeding(Exp. 5). BL and BB were mixed at a ratio which makes total
digestible nutrients of the TMR 69%. For each experiment, temperature, appearance and physico-chemical
properties were recorded and analyzed. The chemical composition data revealed that the mixture of BL and BB
showed nutritionally additive balance which resulted from a considerable increase(P<0.05) of organic matter and
a desirable decrease(P<0.05) of protein and fiber up to the requirement level for growing ‘Hanwoo’ steers.
Deepstacking of BL and BB in Exp. 1 and 3 resulted in a sufficient increase of stack temperature for
pasteurization, little chemical losses, appearance of white fungi on the surface, and partial charring due to excess
stack temperature. For Exp. 2, its pelleting, which was successful using a simple, small-scaled pelletizer, resulted
in a little loss(P<0.05) of organic matter and an increase(P<0.05) of indigestible protein(ADF-CP). Ensiling the
mixture in Exp. 4 made little effect on chemical composition; however, one month of the ensiling period was
not enough for favorable silage parameters. Deepstacking BL alone in Exp. 5 tended(P<0.1) to decrease true
protein : NPN ratio and hemicellulose content and increase ADF-CP content due to the heat damage occurred.
Deepstacking or ensiling of BL-BB mixtures and simple incorporating of BB into deepstacked BL prior to
feeding could be practical and nutrients-preservative methods in TMR manufacture for beef cattle, although
ensiling needed further hygienic evaluation.
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Table 1. Chemical composition of broiler litter
and bakery by-product before dee-

pstacking"?
Broiler Bake
Ttem litter by-proglct
............ %

Dry matter 67.4 90.8
Organic matter 74.6 98.1
Crude protein 19.1 79
True protein 41.2 69.7
NPN 58.8 30.3
ADF-CP 15.3 -
Nonfibrous carbohydrate - 83.3
Neutral detergent fiber 56.7 23
Acid detergent fiber 38.6 3.1
Ether extract 1.6 4.6
Crude ash 254 1.9
Calcium 2.00 0.08
Phosphorus 1.10 0.07
Y Means of 2 observations.
Y On dry matter basis.
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Table 2. Changes in chemical composition between before and after deepstacking of broiler
litter(BL) alone or with bakery by—product(BB)”’z’

, BL BL + BB -
o Before After Before After

............................................. %
Dry matter 64.4" 74.7° 74.2° 78.9° 1.1
Organic matter 75.5" 74.6" 84.8 85.0" 12
Crude protein 19.8° 17.4° 14.0° 14.8° 0.4
True protein 20" 41.8" 51.5° 439" 22
NPN 58.0" 58.2" 48.5° 56.1° 22
ADF-CP 13.4° 18.0° 11.6° 14.3* 0.6
Neutral detergent fiber 57.1° 56.8" 32.8° 31.8° 1.2
Acid detergent fiber 40.5" 412" 23.3° 24.1° 0.8
Hemicellulose 16.6° 15.6" 9.5 7.7° 0.7
Crude ash 24.5° 254" 15.2° 15.0° 1.2
pH 8.6" 8.6° 8.1° 5.8 0.1

D Least squares means, n = 4.
2 0n dry matter basis.
*bed Neans with different superscipts within the same row differ(P<0.05).
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Table 3. Changes in chemical composition
between before and after deepstac-
king of broiler litter-bakery by-
product mixture”?

Deepstacking
Item — —  SE

Before  After
Dry matter 79.5° 806" 03
Organic matter 79.4 80.2 0.8
Ether extract 5.7 71 0.1
Crude protein 17.6 17.2 0.3
True protein 47.1 46.4 1.2
NPN 52.9 53.6 1.2
ADF-CP 13.6° 157" 09

Neutral detergent fiber  22.8 23.6 0.6
Acid detergent fiber 16.6 19.0 0.7

Hemicellulose 6.2 4.6 0.7
Crude ash 20.6 19.5 0.7
Y On DM basis.

? Means of 5 observations.
*® Means with different superscripts  within the same
row differ(P<0.05).
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Table 4. Changes in chemical composition
between before and after ensiling of

broiler litter and bakery by-product
12)

mixtures
Ensiling
Item ———————— SE
Before  After
............... % tesecesenssenes

Dry matter 71.1 70.1 1.5
Organic matter 87.9 86.9 0.2
Ether extract 6.3 6.0 0.2
Crude protein 153 15.2 0.3
True protein 559" 511 16
NPN 441 489" 1.6
ADF-CP 10.6 12.3 0.8
Neutral detergent fiber  26.6 26.6 0.6
Acid detergent fiber 18.7 20.9 1.2
Hemicellulose 7.9 5.7 1.1
Crude ash 12.1 13.1 2.7

YOn DM basis.

? Means of 4 observations.
*® Means with different superscripts  within the same
row differ(P < 0.05).
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Table 5. Changes in silage parameters bet-
ween before and after ensiling

of broiler litter-bakery by-product
12)

mixture
Ensiling
Item — SE
Before After
............ %
H ) 0.02
e 846" 6.71°
Lactic acid, % . , 003
. . 1.7 2.8
Total volatile fatty acids, . , 0.03
0.18" 0.32
% . , 0.03
) ) 0.18" 0.31
Acetic acid 0
Propionic acid R , 0.000
. . 0 0.004
Butyric acid
YOn DM basis.

? Means of 4 observations.
*®Means with different superscripts within the same
row differ(P < 0.05).
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(means of 2 experiments).
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Table 6. Changes in chemical composition
between before and after deepstac-

king of broiler litter alone during 2
1),2)

trials
e Deepstacking SE
Before  After
............... %

Dry matter

Trial 5-1 59.4 58.1 0.7

Trial 5-2° 77.8 80.5 0.3
Organic matter

Trial 5-1 79.6 78.6 0.6

Trial 5-2 78.8 77.9 0.7
Ether extract

Trial 5-1 1.1 1.3 0.2

Trial 5-2 0.8 0.8 0.1
Crude protein(CP)

Trial 5-1° 21.1 239 0.9

Trial 5-2° 259 250 03
True protein/CP

Trial 5-1* 46.9 31.9 1.0

Trial 5-2° 464 430 16
NPN/CP

Trial 5-1* 53.1 68.1 1.0

Trial 5-2° 536 570 1.6
ADFCP/CP

Trial 5-1 10.6 12.5 1.0

Trial 5-2° 133 148 07
Neutral detergent fiber

Trial 5-1° 53.9 50.3 0.5

Trial 5-2° 54.9 50.4 1.1
Acid detergent fiber

Trial 5-1 334 34.7 1.2

Trial 5-2 30.1 28.7 1.2
Hemicellulose

Trial 5-1° 20.5 15.6 0.7

Trial 5-2° 24.8 21.7 0.2
Crude ash

Trial 5-1 20.4 21.4 0.6

Trial 5-2 21.2 22.1 0.7
YOn DM basis.

Means of 3 observations.
Before differs from after deepstacking of BL(P < 0.05).
® Before differs from after deepstacking of BL(P <0.1).
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