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Item sEf g O s 2R ot e daia g
O s
Pl sy 504 88.9 81.0 60.0
R 10.0 1.0 7.0 13.0
eelS 103 0.4 0.3 3.0
Jid 51 03 0.5 1.7
TME;;. kcal'kg 2.666° 3,625 3,276 3,120
aaal sladad
Iiethionine, %% 0.7 0.6 0.6 1.0
Cystine, % 0.7 0.5 43 1.0
Lvsine, % 2.6 7.1 23 31
Threonine, % 1.7 32 38 232
Izoleucine, %o 1.5 1.0 39 2.2
Valine, % 2.4 73 59 29
Trvptophan. %6 0.3 1.3 0.6 0.4
Arginine, % 33 36 5.6 39
Histidine, %% 1.0 35 09 1.1
Leucine, % i3 10.5 6.9 4.0
Phenylalanine, % 18 5.7 39 2.3
Tvrosine, % 12 2.1 2.5 17
Glveine, % 6.7 4.6 6.1 6.2
Serine, %o 22 43 8.5 2.7
National Research Council, 1004,
* Ring or flash-dried.
* Dale, 1997.

TME:; = true metabolizable energy nitrogen corrected.

Table 3. Protein and Amino Acid Composition of Rendered Animal Products
and Dehulled Soybean Meal® (Percent).

Feedstuff Prot. | Lys | Thr | Trp | Met | Cys Ile Val
i S 34.0 307 | 197 | 035 | 0.80 | 060 | 1.60 | 2.66
Olgnl 5 i S 3 515 251 | 159 | 028 | 068 | 050 | 134 | 204
o Sl s 64.1 332 | 218 | 048 | 1.11 | 065 | 201 | 251
e 845 208 | 382|054 | 061 | 413 | 386 | 588
Pl 62.3 481 | 264 | 066 | L.77 | 057 | 257 | 3.03
05 b5 88.8 745 | 378 | 148 (099 | 104 | 103 | 7.03
_.__Ring Dried
Loty 535 78.0 684 | 472 | 136 | 075 | 263 | 271 | 494
Spray Dried
RYCe 92.0 851 | 338 | 137 (081 | 061 | 049 | 850
__Spray Dried
L Shy 47.5 302 | 185|065 | 067 | 074 | 216 | 227
*NRC. 1008,

\R2
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Table 2. Drv Matter, Energy, and Fat Composition of Rendered Animal

Products and Dehulled Sovbean Meal®.

Dry Digestible | Metabolizable Net
Matter Energy Energy Energy Fat
Feedstuff %o kcallb kcal/lb kcallb %0
<SS oy 94 1.224 1.178 987 12.0
Olgpenl 5 s sy 93 1.108 1.010 615 109
Sl s 93 1.403 1,298 883 12.6
Ty 93 1.357 1,128 1.022 4.4
by 92 1,712 1,525 1.060 94
08 3y 93 1.530 1,337 940 13
Ring Dried
LSty 533 91 - - - 20
Spray Dried
o o 92 - - - 1.5
Spray Dried
Ol 535
Sl s 2
Ege 3.632 3 487 2236
Choice whate 3,764 3,612 2313
grease
Syt o 3.761 3,609 2315
f i 3,868 3,714 2374
Ll s Ly 255 3,882 3,725 2381
u\&y Sty 90 1.673 1,535 917 3.0
*NRC. 1008




Table 4. Apparent Ileal Digestibility of Amino Acids in Rendered Animal
Products and Dehulled Sovbean Meal".

Feedstuff Lwvs Thr Trp Met Cys Ile Val
<38 s 83 79 73 85 55 a2 79
Olgml 5 2258 35 74 70 a0 79 55 74 74
EPIC 78 72 74 74 70 T7 74
AP 54 74 a3 a5 71 81 a0
Ay g9 85 79 28 73 a7 85
05 s 91 86 88 85 a1 71 aQ
Ring Dried
LDy 535 ‘ 87 82 92 G4 - 85 86
Spray Dried
O 535 e — S S S S e
Spray Dried
L Shs= 85 78 8l 86 79 84 81
a}]Rf:: 1908,

Table 5. True Ileal Digestibility of Amino Acids in Rendered Animal Products
and Dehulled Sovbean Meal".

Feedstuff L¥s Thr Trp Met Cys Ile Val
S 53 83 52 79 87 58 54 80
Olgial 5 a5 5o 80 80 78 83 63 82 79
S oesls s 80 77 -- 77 72 81 74
A5 67 B2 86 74 73 88 a4
Pl 95 88 90 94 88 94 93
RP Iy 94 94 94 96 91 88 91
__.Ring Dried
Ly 535 ) — — = — == = ==
Spray Dried
955 535 - -- - -- s = S=
~ Spray Dried
L S 90 87 90 91 87 89 88

*NRC, 1998.
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Table 6. Calcinm, Phosphorus, and Bioavailable Phosphorus Composition of
Rendered Animal Products and Dehulled Sovbean Meal®.

0 o Phosphorus Available
W s s Availability®| Phosphorus®
Feedstuff %0 ]
ST 7.69 3188 904 349
Dyl 5 S sy, 999 498 90 448
o Slasls oy 446 241 90 217
o 033 0.50 31 0.16
Al 521 3.04 94 2.86
05 s 0.41 0.30 92 0.28
~_Ring Dried
L% ».Spray Dried | 0.15 1.71 95° 1.62
o o 0.02 0.37 954 0.35
__Spray Dried
Ol s 29 80 12.50 85 10.63
L S 034 0.69 23 0.16
*NRC. 1008

® Percent of the phosphorus that is bioavailable to pigs.

© Total phosphorus times percent of the phosphorus that is bicavailable.

¢ Estimated.




Table 2. Manufacturing Characteristics, Crude Protein (CP) Content, and
Apparent Digestibility Coefficients (ADC) of Dry Matter (DM), CP, and Gross
Energy (GE) of Rendered Animal Protein Ingredients from Various Origins.

Ingredients Processing Conditions CP ADC

% asis | DA CP | GE
Feather meals % %o %o %o
1 | Steam hydrolysis, 30 mmn at 276 kPa, disc dryer 75 82 81 80
2 | Steam hydrolysis, 5 min at 448 kPa, disc drver 82 80 81 78
3 | Steam hydrolvsis, 40 mun at 276 kPa, ning drver 76 79 81 76
4 | Steam hvdrolvsis, 40 min at 276 kPa. steam-tube 75 84 87 80

dryer
Meat and bone meals
1 | 125°-135°C, 20-30 nun, 17-34 kPa 57 | 61 83 | 68
2 | same as above but air classification of final 55 | 72 | 87 | 73
product to reduce ash content

3 | 133°C, 30-40 min_ 54 kPa a0 72 a8 82
4 | 128°C_ 20-30 min_ 17-34 kPa 48 66 87 76
5 [ 132°-138°C, 60 min 50 | 70 | 88 | 82
6 | 127°-132°C, 25 min 54 | 70 | 89 | 83
Poultrv byv-product meals
1 | 138°C_ 30 min k] 76 a7 77
2| 127°-132°C, 30-40 mun, 54 kPa 63 77 91 87
Blood meals
1 | Steam-coagulated blood. rotoplate drver 83 | 82 | 82 | &2
2 | Steam-coagulated blood. ring drver 84 | 87 | 88 | 88
3 | Whole blood. spray drver 83 | 92 | 96 | 92
4 | Blood cells, spray drver 8 | 92 | 96 | 93
5 | Blood plasma. sprav drver 71 | 99 | 99 | 99
6 | Steam-coagulated blood. steam-tube drver 91 | 79 | 84 | 79
7 | Whole blood. spray drver B2 | 94 | 97 | 94
8 | Steam-coagulated blood, ring dryer 8 | 87 | 8 | 86

Source: Bureau et al., 1999, (Processing conditions provided by manufacturers).
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Figure 1.10: Spray dried plasma manufacturing process
[202, APC Europe, 2001]
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Table 8. Annual Production of Animal By-Products (Sparks, 2001).

Protein Meal Million Pounds/Year
Meat and bone meal (MBM)
Restricted use (banned in feeds for muminants)
Pure muminant origin 27341
MMixed containing rununant origin material 2.263.1
Total restricted use MBM 4,997.1
Exempt (available for use in muminant feeds)
Exempt (pure porcine origin) 1.640.5
Mixed containing onlv exempt material 14.6
Total exempt MBM 1,655.1
Blood products (all exempt from feed rule)
Ruminant origin 121.9
Porcine origin 54.8
Mixed 49.8
Total blood products 226.5
Poultry meals (exempt from feed rule)
Poultry by-product meal (pure) 3.073.5
Feather meal 1,200.0
Total poultry meals 4,273.5

(FAO )18 & a8 cad X3)

200

il

100

50

FAO MEAT PRICE INDICES " : 19598-2000=100

—— Poultry meat
Fig meat
—— Bovine meat
— Total Meat

1330 1332 1394 1396 1998 2000 2002 2004 20006 2008

™ Compogition of the different indices :

Poultry Meat - U234 : Eroiler cuts, export unit value, Pig Meat - USA: Export unit value for frooen product.
dapan : Brailer Import Price [c.if.] : Frozaen, ather than leg quarters UzA - wWholesale price, Pork loins 14-15 Ib. - Central LIS,
Erazil : Expart unit value For chicken [F.ab.] dapan: Park Impork Price [2.if.]: Frozen boneless cuts.

Borise Meat -

sels wdss 53 O 2y ol 58 &S g3ose ol waxs L Sl Ko 5y
e e 53S Jpmams ol SIS G me s iy oy 3 1 ol b g
S i lged 9 dade sl 1y LA, Ul 5 pls sl REER (P VI
31 GLIPHA(Global Livestock Production and Health Atlas) ;i

YV

UEA : Frozen beef, cxport unit value.

Jdupan : Beof Import Price [c.if.) : Boneless cuks, frezh or chilled,

Argenting : Export unit value of chilled and frozen beef cuts,

Australia - Up ke DctD2 : cow Forequarters frozen boneless, 5% chemical lean, cif U2 port [East Coast] ex-dack;

From Mov02 : chucks and cow forequarkers.
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