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Evaluation of a rendered poultry mortality–soybean meal product
as a supplemental protein source for pig diets1,2,3
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*Department of Animal Sciences, University of Florida, Gainesville 32611, and
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ABSTRACT: Dehydrated/rendered broiler mortal-
ity–soybean meal products (DPS) were evaluated in two
trials as high-protein feedstuffs for pig diets. Broiler
mortalities, collected and frozen on-farm and trans-
ported to a central facility, were minced, blended with
soybean meal, and dried with a final product tempera-
ture of 120 to 130°C. The final DPS products used con-
tained approximately 30 and 45% (DM basis) dried
broiler mortality for the first and second trials, respec-
tively (DPS1 and DPS2). The first trial involved 50
young, growing pigs (9 to 26 kg) and the second, 72
growing and finishing pigs (27 to 111 kg). The trials
compared corn-based diets containing either soybean
meal (SBM; 48%) or DPS products as the supplemental
protein source. The DPS products averaged 50% CP
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Introduction

Disposal of on-farm mortality is a major concern fac-
ing commercial poultry production. A typical 100,000-
broiler production unit would have to dispose of approx-
imately 5,000 kg of mortalities per seven-week grow-
out cycle (Wineland, et al., 1997). Traditional methods
of disposal, such as burial, incineration, and use of dis-
posal pits are considered environmentally unacceptable
and their uses are restricted in many areas of the
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and 2.9% total lysine; crude fat content of DPS used in
the first trial was 8%, and for the second, 14.6% (as-
fed basis). The ADG of pigs fed the DPS diets in either
trial was similar to that of pigs fed the SBM control
diets. In the second trial, pigs fed DPS2 had an overall
average G:F ratio that was 9% better (P < 0.01) than
that of pigs fed the SBM control diets. Carcass charac-
teristics and pork quality from pigs of the growing-
finishing trial were not affected by dietary treatment.
Subjective carcass fat firmness scores indicated slightly
softer fat (P < 0.05) from pigs fed DPS2. The mincing,
blending with SBM, and dehydration of frozen stored
on-farm broiler mortalities produced a safe and nutri-
tious protein feedstuff for pigs, while also offering a
viable disposal option.

United States. Composting of on-farm mortalities is a
viable alternative and is being used more frequently
by the broiler industry. Whole broilers, however, are
high in protein and fat, both of which are desirable for
livestock and poultry feeding. Thus, rendering would
be a viable option if carcass deterioration could be mini-
mized and between-farm biosecurity maintained. This
study used one possible approach in the collection and
subsequent rendering of on-farm broiler mortalities.
This approach involved the use of on-farm freezers for
the storage of the mortalities and the subsequent use of
simple dehydration technology to produce a safe, high-
quality rendered product. The rendered product pro-
duced could be a potential high-protein, and perhaps a
high-energy, feed ingredient for use in livestock and
poultry diets. The objective of this study was to evaluate
this dehydrated/rendered product as a supplemental
protein source in diets for growing and finishing pigs.

Materials and Methods

Two feeding trials were conducted: one with young,
growing pigs (10 to 25 kg) and one with growing and
finishing pigs (25 to 110 kg). Two different batches of
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the dehydrated/rendered poultry broiler mortality
product (DPS) were used. The batch for the young,
growing pig trial (Exp. 1) was a pilot test batch produced
at an experimental testing facility, and the batch for
the growing-finishing trial (Exp. 2) was from an early
production run from a full-scale commercial facility.
The University of Florida Animal Care and Use Com-
mittee approved the experimental protocols for both ex-
periments.

Experiment 1

For this initial trial, fresh broiler mortalities were
collected from two southeastern Alabama broiler opera-
tions and frozen at a central location. The frozen mortal-
ities were then transported to an experimental dehy-
dration/rendering facility. On arrival, the frozen mor-
talities were minced and blended with soybean meal
(SBM; 48% CP). The resulting blend was approximately
40% moisture. The semimoist blend was then pelleted
and dried using Jet Pro protocol and equipment (Jet
Pro Co., a division of NutraCycle, LLC, Boca Raton,
FL). Drying temperature was between 150 and 200°C
and product temperature reached 120 to 130°C; transit
time through the fluidized bed dryer was 4 to 7 min.
The blending of minced broiler mortality with SBM was
done to facilitate the drying process and to absorb fat.
The final product (DPS1) was in the form of dry pellets
and was estimated to contain 30% broiler mortality and
70% SBM on a dry basis.

Samples of DPS1, SBM, and corn were analyzed for
moisture, CP, ether extract (crude fat), CF, ash, Ca,
P, Na, Cl, AA composition, available lysine using the
dinitroflurobenzene procedure, and enzymatic (pepsin)
digestibility of the protein. Peroxide value and rancidity
development (thiobarbituric acid [TBA]; Tarladgis et
al., 1960) were also determined for the DPS1 product.
Standard microbiological tests were also performed on
samples of DPS1 (coliforms, salmonella, and standard
plate count). All analyses were done by Woodson-Ten-
ent, Inc. (Memphis, TN) using AOAC (1995) procedures,
except for TBA. The AOAC method used for AA was
982.30 (within method); methionine, 994.12; trypto-
phan, 988.15; available lysine, 975.44; Ca, 965.17 (di-
gestion) and 984.27; P, 965.17; and Cl, 969.10. Amino
acid concentrations were not corrected for incomplete
recovery resulting from hydrolysis.

The feeding trial involved 50 crossbred pigs (PIC 327
× PIC C15) with an average initial weight of 9.3 ± 1.6
kg. The pigs were blocked by weight, sex, and litter
origin and assigned to pens of five pigs each. Dietary
treatment consisted of corn-based diets containing ei-
ther SBM or DPS1 as the supplemental protein source.
Diets were formulated using NRC (1998) nutrient
guidelines and compositions are given in Table 1. The
pelleted DPS1 was ground in a hammer mill before
mixing into the diet. Feed and water were available at
all times. The pigs were housed in an enclosed environ-
mentally controlled building in 1.2 × 2.6 m pens with

Table 1. Composition (%) of growing pig diets (Exp. 1)a

Supplemental protein source

Soybean meal DPS1
Ingredient (Control) mealb

Ground corn 66.30 66.70
Soybean meal (48%) 30.00 —
DPS1 mealb — 30.00
Dicalcium phosphate 1.80 1.80
Calcium carbonate 0.80 0.40
Salt 0.50 0.30
Vitamin premixc 0.30 0.30
Trace mineral premixd 0.05 0.05
L-lysine HCl 0.10 0.20
Sodium bicarbonate — 0.10
Antibiotic premixe 0.15 0.15
Calculated compositionf

Crude protein, % 19.8 20.4
Lysine, % 1.14 1.22
Ca, % 0.78 1.0
P, % 0.74 0.8
ME, kcal/kg 3,260 3,350g

ME:lysine, kcal/% 2,860 2,750g

Na, % 0.2 0.2
Crude fat, % 3.0 5.0

Analyzed composition
Moisture, % 11.6 9.9
Crude protein, % 19.3 20.8
Crude fat, % 2.8 4.8
Ash, % 6.1 6.3

aAs-fed basis.
bDehydrated poultry broiler mortality–soybean meal blended prod-

uct (DPS1 meal) containing, after dehydration, approximately 30%
minced broiler chicken mortality (dry) and 70% soybean meal (48%).

cProvided per kilogram of diet: vitamin A, 5,500 IU; vitamin D3,
680 IU; vitamin E, 27 IU; vitamin K activity, 5.5 mg; riboflavin, 7
mg; d-pantothenic acid, 23 mg; niacin, 34 mg; choline chloride, 140
mg; and vitamin B12, 27 �g.

dProvided per kilogram of diet: zinc (ZnO), 100 mg; iron (FeSO4),
50 mg; manganese (MnO), 27 mg; copper (CuSO4), 5 mg; iodine (CaI2),
0.8 mg; and selenium (Na2SeO3), 0.15 mg.

eProvided 55 mg of tylosin/kg of diet.
fCalculated using average values reported in Table 1 except for

ME; NRC (1988) ME values were used with ME in DPS1 estimated
at 3,600 kcal/kg.

gEstimated from information in the above footnote and from Table
1.

perforated plastic floors. The pigs were fed the experi-
mental diets for 30 d.

Experiment 2

The DPS product used for this trial was provided by
Alabama Protein Recycling (Troy, AL). The product was
produced from on-farm, frozen-stored broiler mortalit-
ies collected from broiler operations within 350 km of
Troy, AL. At the plant, the mortalities were minced,
blended with SBM (48%), and dried using a direct-fire,
rotating-drum dryer. Product temperature reached
130°C during a 5- to 15-min drying time. After cooling,
a low level of a formalin-based feed treatment (Termin8,
Anitox Corp., Buford, GA) was sprayed on the product
(0.5% wt/wt) to inhibit mold and bacterial growth as it
was transferred to storage. The processing facility was
routinely inspected by personnel from the State of Ala-
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bama Veterinarian’s office. As in Exp. 1, SBM was used
to facilitate the drying process and absorb fat. The final
product (DPS2) contained approximately 45% broiler
mortality and 55% SBM on a dry basis. Because of
different drying equipment and increased experience,
a higher proportion of mortality was obtained in the
final DPS2 product than was obtained in DPS1.

The DPS2 product for Exp. 2 was in meal form. Sam-
ples of DPS2 and SBM were collected and analyzed for
concentrations of moisture, CP, crude fat (ether ex-
tract), ash, and AA using the commercial laboratory
described above. Microbiological analyses were not per-
formed because samples from the processing facility
were routinely checked (total plate count, fecal coli-
forms, salmonella, etc.), as directed by the state veteri-
narian, and were found to be well within acceptable
ranges for a livestock feed product (Norton et al., 2001).

The growing and finishing trial involved 72 crossbred
pigs (PIC 427 × PIC C22 or Duroc × PIC C22) with an
average initial weight of 27 ± 1.8 kg. Dietary treatments
consisted of corn-based diets with either SBM or DPS2
as the supplemental protein source (Table 2). The pigs
were blocked by initial weight and litter origin within
sex, and assigned to pens of six pigs each. Treatments
were randomly assigned to pens within each of the six
replicates (blocks). Three replicates were of gilts and
three of barrows.

A three-phase, split-sex diet regime was used. Grower
diets for each treatment within sex were fed from 27
to 53 kg of average weight per pig (replicate basis),
Finisher I from 53 to 81 kg, and Finisher II from 81 to
111 kg. Pigs were taken off experiment as complete rep-
licates.

Because of the fat contributed by the DPS2, the di-
etary treatments were formulated, following NRC
(1998) guidelines, to have similar estimated ME:digest-
ible lysine ratios within the grower or finisher diet type
within sex. The digestible lysine concentration and ME
of DPS2 were estimated from analyzed compositions
(Tables 3 and 4), results of in vitro analysis of Exp.1
(Table 3) and in vivo analysis done with poultry (Hess
et al., 2001b). Digestible lysine, adjusted to analyzed
total lysine (Table 4), and ME for SBM and corn were
from table values (NRC 1998).

The pigs were housed in an open-sided building in
1.5 × 4.0 m pens on concrete slotted floors (80% slotted
and 20% solid). Feed and water were offered ad libitum.
At the end of the trial, all pigs were scanned via real
time ultrasound for backfat thickness, loin (longissi-
mus) area and marbling at the last rib area. Percentage
of carcass lean content was calculated (NPPC, 1991;
scanned carcasses with live weight not held constant).

Also, at the end of the trial, the two middleweight
pigs in each pen were slaughtered at the University of
Florida Meats Laboratory. After chilling for 24 h, each
carcass was measured for backfat thickness and loin
(longissimus) area (10th rib). Percentage of carcass lean
was calculated (NPPC, 1991; ribbed carcass with
weight not held constant). Each carcass was also scored

for fat firmness (scale of 1 to 5 with 1 = firm, 5 = soft,
oily) and muscling (1 to 3 with 1 = thin, 3 = thick). The
exposed loin muscle was scored for lean color, firmness,
texture, and marbling (NPPC 1991).

The left side of each carcass was weighed and fabri-
cated into major wholesale cuts to determine the yield
of the individual cuts of meat and the yield of four lean
cuts. Samples of backfat (all layers) were taken at the
10th rib from carcasses of replicates three and four
(n = 8). These samples were sent to the commercial
laboratory mentioned above for fatty acid analysis.

Statistical Analyses

Gain-to-feed ratio, ADG, and ADFI (as-fed basis)
were summarized on a pen basis for the entire trial for
the young, growing pig trial (Exp l). Gain-to-feed ratio,
ADG, and ADFI were summarized on a pen basis for
the Growing, Finisher I, Finisher II, and for the entire
growing-finishing period for the growing-finishing trial
(Exp. 2). The experimental unit was the pen in both
trials. Carcass data from Exp. 2 were also summarized
on a pen basis. Data were analyzed for treatment differ-
ences by ANOVA using a randomized complete block
design (Steel and Torrie, 1980). The GLM procedure of
SAS (SAS Inst., Inc., Cary, NC) was used to perform
all analyses. Sex was not included in the model in Exp.
2; gilts and barrows were fed separately to more accu-
rately formulate the diets used (NRC 1998). Statistical
significance was accepted at P < 0.05.

Results and Discussion

The DPS products used in both trials were beige to
tan and had little odor. The products were blended prod-
ucts and were estimated to contain 30 or 45% minced
broiler mortality (dry) and 70 or 55% SBM for the prod-
ucts used in Exp. 1 (DPS1) and 2 (DPS2), respectively.
The broiler mortalities were finely minced before blend-
ing with SBM and then dehydrated; as such, feather
particles were small and well dispersed throughout the
final product.

Microbiological assessments of the DPS product used
in Exp. 1 (DPS1) indicated that the dehydration process
was effective in controlling common pathogens. The
number of fecal coliforms was essentially undetectable
(<3 mpn/g, where mpn = most probable number, a calcu-
lated number that is related to the bacterial count ob-
served in a series of dilutions), and no salmonella was
detected. Standard plate count was a moderate 8,200
cfu/g and within the range of values (100 to 10,000 cfu/
g) typically obtained for poultry by-product meals by
the laboratory that did the analysis. Microbiological
assessments were not done on DPS2 used in Exp. 2,
but have been done and reported previously (Norton et
al., 2001). The results were similar to that we found
for DPS1. In addition, this was a batch from commercial
production and the plant routinely performed microbio-
logical testing under supervision from the state veteri-
narian’s office of Alabama.
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Table 3. Analyzed nutrient composition and quality as-
sessments of dehydrated broiler mortality-soybean meal
blended product (DPS1), soybean meal, and corn used in
Exp. 1a

Soybean
Item DPS1b Corn mealc

Moisture, % 6.2 10.8 11.3
Crude protein, % 48.8 8.5 47.0
Crude fat, % 7.9 3.9 1.2
Ash, % 7.8 1.1 6.2
Ca, % 1.4 0.01 0.22
P, % 1.2 0.31 0.74
Cl (soluble), % 0.13 NDg ND
Na, % 0.13 ND ND

Pepsin digestible protein, % of
total 90 85 94

Lysine, % 3.06 0.28 2.92
Available lysine, % of total 92 ND 96
Threonine, % 1.92 0.30 1.86
Methionine + cystine, % 1.32 0.36 1.26
Isoleucine, % 1.88 0.24 1.86
Tryptophan, % 0.58 ND ND

Peroxide value, meq/kgd 33 ND ND
TBA rancidity, mg/kgef 4.0 ND ND

aValues are expressed on an as-fed (air-dry) basis. Each value is
an average of analysis on two samples.

bDehydrated broiler mortality-soybean meal blended product
(DPS1 meal) containing after dehydration to 6.2% moisture, about
30% minced broiler chicken mortality (dry), and 70% soybean meal.

cCommercially available, 48% CP product.
dUnits of peroxide formation per kilogram of fat.
eThiobarbituric acid.
fMilligrams malonaldehyde per kilogram of fat.
gNot determined.

Composition analyses indicated both DPS products
to be high in CP, slightly higher than SBM (Tables 3
and 4). Unlike SBM, the DPS products also contained
appreciable amounts of crude fat, Ca, and P. The pro-
files of the most limiting essential AA in the protein of
the DPS products, including lysine, were similar to the
AA profile of SBM.

Two in vitro laboratory tests were also done to assess
protein quality of the DPS1 product used in Exp. 1

Table 4. Analyzed composition (%) of dehydrated broiler
mortality–soybean meal blended product (DPS2) and soy-
bean meal used in the growing-finishing trial (Exp. 2)a

Itemb Soybean meal DPS2 mealc

Moisture 12.2 6.3
Crude protein 46.9 51.4
Crude fat 1.8 14.6
Ash 6.4 7.0
Lysine 2.72 2.88
Threonine 1.80 1.88

aAs-fed basis. Each value is an average of two analyses, each on a
separate sample.

bMethionine, cystine, and tryptophan were not determined.
cDehydrated broiler mortality–soybean meal blended product

(DPS2) containing, after dehydration, approximately 45% minced
broiler chicken mortality (dry) and 55% soybean meal (48%).

and results are given in Table 3. Pepsin digestibility of
protein in the DPS1 was found to be almost as high as
SBM. Although the DPS1 was found to contain slightly
more lysine than SBM (3.06 vs. 2.92%), the estimated
available lysine concentrations were the same (2.8%).
Therefore, the protein value of the DPS products for
pig diet formulation would be similar to that of SBM
(48%), based on available lysine. Hess et al. (2001b)
also conducted nutritional analyses, including “in vivo”
digestibilities of AA using the cecectomized rooter bio-
assay, of DPS produced from the same plant as the
DPS used in our second experiment. They also made a
similar conclusion for poultry feeding. The TBA assay
values obtained indicate some rancidity development
in DPS1; however, this DPS product was not stabilized
with an antioxidant.

For young, growing pigs (Exp. 1), average rate of
weight gain was not affected (P > 0.05) by the substitu-
tion of DPS1 for SBM in the diet (Table 5). Average
daily feed intake and G:F ratio were also not affected
by diet treatment.

In the growing-finishing trial (Exp. 2), over the entire
growing-finishing period, ADG by the pigs was not af-
fected (P > 0.05) by the inclusion of DPS2 in the diets
(Table 6). Pigs fed diets containing DPS2 required, on
average, 9% less feed per unit of weight gain (P < 0.01)
than pigs fed the SBM control diets. The better G:F
ratio was likely due to the higher fat content of the
DPS2 diets (average of 6 vs. 3%; Table 2). Average daily
feed intake overall tended to be lower (P < 0.06) for pigs
fed DPS2 than for pigs fed SBM, again reflecting the
higher energy density of the diets containing DPS2.
Average daily feed intake tended to be less during the
growing phase when compared with the control (27 to
53 kg; P < 0.05) than in the finisher phases (53 to 111
kg; P > 0.05; Table 6), perhaps indicating some initial
adjustment to the feed containing DPS2.

Average scanned backfat thickness and average LMA
were unaffected (P > 0.05) by the inclusion of DPS2 in
the diets (Table 6). Likewise, average estimated carcass
lean content was also unaffected. Average measured
backfat thickness from slaughtered pigs was not af-
fected by the inclusion of DPS2 meal in the diets (Table
7). Measured LMA, as well as longissimus color, firm-
ness, and marbling scores, was unaffected by diet treat-
ment. Lean texture score, however, tended to be higher
(P < 0.08) from pigs fed DPS2 than from pigs fed SBM.
Carcass yields of various cuts of meat were also unaf-
fected, except picnic yield, which tended to be greater
(P < 0.07) from pigs fed DPS2 than from pigs fed SBM.

Carcass fat, as indicated by a higher average score,
was softer (P < 0.05) from pigs fed DPS2 as compared
to pigs fed SBM (Table 7). Subsequent fatty acid analy-
sis of representative backfat samples (n = 2) supports
the above observation of softer carcass fat (data not
shown). Pigs fed DPS2 had greater percentages of mo-
nounsaturated (47 vs. 45; P < 0.05) and polyunsaturated
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Table 5. Performance of young, growing pigs fed a diet containing dehydrated broiler
mortality-soybean meal blended product (DPS1) or soybean meal (Exp. 1)a

Dietary supplemental protein source

Item Soybean meal DPS1 mealb SEM P-value

Average daily gain, kg/d 0.55 0.56 0.02 0.88
Daily feed intake, kg/dc 0.92 0.90 0.03 0.42
Gain: feed 0.60 0.62 0.01 0.20

aFive pens per treatment with five pigs per pen; average initial weight of 9.3 kg; on experiment for 30 d.
bDehydrated broiler mortality-soybean meal blended product; composition given in Table 1.
cAs-fed basis.

(15.2 vs. 12.2; P < 0.01) fatty acids and lower percent-
ages of total saturated (38 vs. 43; P < 0.01) fatty acids
than pigs fed SBM.

Results of the above trials show that a safe high
quality feed ingredient can be produced from on-farm
broiler mortalities. Lyons and Vandepopuliere (1996),
using a dehydration process similar to that used in Exp.
1 of our study, found that a spent hen (laying hens
no longer in production) wheat middlings dehydrated
product supported good growth and feed conversion
when included in mixed diets as the supplemental pro-
tein source for young, growing broilers. Extrusion of
turkey and layer mortalities and of spent hens has been

Table 6. Growth performance and ultrasound carcass measurements of growing and
finishing pigs fed diets containing dehydrated broiler mortality–soybean meal blended
product (DPS2) or soybean meal as the supplemental protein source (Exp. 2)a

Dietary treatmentb

Item Soybean meal DPS2 mealc SEM P-value

Grower phase (27 to 53 kg)

Average daily gain, kg/d 0.92 0.93 0.02 0.83
Daily feed intake, kg/d 2.11 1.94 0.04 0.04
Gain: feed 0.44 0.48 0.02 0.08

Finisher I phase (53 to 81 kg)

Average daily gain, kg/d 0.99 1.02 0.01 0.16
Daily feed intake, kg/d 2.92 2.81 0.08 0.39
Gain: feed 0.34 0.37 0.02 0.14

Finisher II phase (81 to 111 kg)

Average daily gain, kg/d 0.87 0.91 0.02 0.20
Daily feed intake, kg/d 2.91 2.82 0.05 0.25
Gain: feed 0.30 0.32 0.01 0.03

Overall (27 to 111 kg)

Average daily gain, kg/d 0.93 0.95 0.01 0.15
Daily feed intake, kg/d 2.66 2.54 0.04 0.06
Gain: feed 0.35 0.38 0.01 0.01

Carcass characteristics (ultrasound)e

Backfat, cm 2.3 2.5 0.2 0.15
Loin area, cm2 38 38 1.2 0.70
Estimated lean, % 54.3 53.4 0.7 0.45
Marbling, average scoref 2.1 2.3 0.3 0.57

aSix pigs per pen with six pens per treatment (three pens of gilts and three of barrows).
bDietary supplemental protein source for corn based diets.
cDehydrated broiler mortality-soybean meal blended product; composition given in Table 2.
dAs-fed basis.
eLast rib area. Average weight, 111 kg.
fScores of 1 to 5; 2 = traces, 3 = slight, 4 = modest.

reported to produce dehydrated products that had nu-
tritional value for poultry diets (Haque et al., 1991;
Tadtiyanant et al., 1993). Extrusion, like the dehydra-
tion process used in the present study, involves the
mixing of the minced mortalities with a dry feedstock,
such as SBM, before dehydration. Traditional render-
ing of layer mortalities and spent hens has also been
shown to produce high quality feedstuffs (Christmas
et al., 1996; Douglas et al., 1997; Kersey et al., 1997;
Damron et al., 2001). Hess et al. (2001a), using the
same product used in Exp. 2 of our study, noted no
increase in mortality or negative effects on growth per-
formance of broilers when DPS was used at diet levels
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Table 7. Carcass cutout and pork quality characteristics from pigs fed dehydrated broiler
mortality-soybean meal blended product (DPS2) or soybean meal as the supplemental
dietary protein source during growing and finishing (27 to 111 kg; Exp. 2)a

Dietary treatmentb

Item Soybean meal DPS2 mealc SEM P-value

Hot carcass weight, kg 82.0 83.4 1.2 0.36
Muscling scored 2.0 2.2 0.1 0.43
Last rib fat thickness, cm 2.4 2.8 0.2 0.19
Tenth-rib fat thickness, cm 2.4 2.8 0.2 0.12
Loin area, cm2 40.4 42.1 1.8 0.54
Lean color scoree 2.3 2.4 0.3 0.92
Lean firmness scoref 3.2 3.1 0.2 0.79
Lean texture scoreg 2.9 3.2 0.1 0.08
Marbling scoreh 1.7 2.2 0.2 0.22
Fat firmness scorei 2.0 2.8 0.2 0.04
Ham yield, % 23.6 23.3 0.3 0.53
Boston butt yield, % 8.2 7.9 0.2 0.16
Picnic yield, % 11.9 11.2 0.2 0.07
Loin yield, % 20.8 20.6 0.2 0.65
Four lean cuts, % 64.4 62.9 0.5 0.11
Sparerib yield, % 3.2 3.2 0.1 0.80
Belly yield, % 13.7 14.0 0.3 0.33

aEach mean is based on the information of six pens of two pigs each (the two middle weight pigs in each
pen of six pigs); equal numbers of gilts and barrows.

bDietary supplemental protein source for corn-based diets.
cDehydrated broiler mortality-soybean meal blended product; composition given in Table 2.
dScores of 1 to 3; 1 = thin, 2 = average, 3 = thick.
eScores of 1 to 5; 2 = gray, 3 = light pink, 4 = reddish pink.
fScores of 1 to 5; 2 = firm, 3 = slightly firm, 4 = slightly soft.
gScores of 1 to 5; 2 = fine, 3 = slightly fine, 4 = slightly coarse.
hScores of 1 to 5; 2 = traces, 3 = slight, 4 = modest.
iScores of 1 to 5; 1 = very firm, 2 = firm, 3 = slightly soft, 4 = soft, 5 = very soft and oily.

that would probably be used by commercial producers
(5 to 15% of diet).

The DPS products used in this study were quite dif-
ferent in regards to sources of raw material than the
commercially available poultry by-product meal. Tradi-
tional rendered poultry by-product meal is made by
rendering by-products from broiler slaughter and pro-
cessing. This product mainly consists of ground heads
and intestines, exclusive of feathers, with very little, if
any, mortalities. The mortalities that are included are
those that arrive at the processing facility dead (Chiba,
2001; D. Griffin, personal communication). This product
usually contains 58% CP and 13% crude fat and is used
widely as a feed ingredient in poultry feeding, but has
seen only limited use in pig feeding (Chiba, 2001). When
used in pig feeding, the general recommendation is to
not exceed 15% of the diet (Chiba, 2001). This recom-
mendation is mainly due to the high ash concentration
of poultry by-product meal. Due to the lower ash con-
tents and because they were blends with SBM, we were
able to completely replace the supplemental protein
source in the diets of the pigs with the DPS products,
even for young pigs. Because of the predrying blending
with SBM, actual maximum diet concentration of
broiler mortality per se (dry basis) was estimated to be
11% in the young, growing pig trial and 13% in the
growing-finishing pig trial.

Implications

Results of this study indicate that a dehydrated/ren-
dered product produced from on-farm broiler mortalit-
ies stored frozen at the farm can be a safe and nutritious
feedstuff for inclusion in pig diets. Complete replace-
ments of the supplemental protein source in corn-based
diets were achieved with the rendered products
evaluated.

Literature Cited

AOAC. 1995. Official Methods of Analysis. 16th ed. Assoc. Offic. Anal.
Chem., Arlington, VA.

Chiba, L. I. 2001. Protein supplements. In Swine Nutrition. 2nd ed.
A. J. Lewis and L. L. Southern, ed. CRC Press, Boca Raton, FL.

Christmas, R. B., B. L. Damron, and M. D. Ouart. 1996. The perfor-
mance of commercial broilers when fed various levels of rendered
whole-hen meal. Poult. Sci. 75:536–539.

Damron, B. L., M. D. Ouart, and R. B. Christmas. 2001. Rendered
whole-bird layer mortality as an ingredient in layer diets. J.
Appl. Poult. Res. 10:371–375.

Douglas, M. W., M. L. Johnson, and C. M. Parsons. 1997. Evaluation
of protein and energy quality of rendered spent hen meals. Poult.
Sci. 76:1387–1391.

Haque, A. K. M. A., J. J. Lyons, and J. M. Vandepopuliere. 1991.
Extrusion processing of broiler starter diets containing ground
whole hens, poultry by-product meal, feather meal, or ground
feathers. Poult. Sci. 70:234–240.

Hess, J. B., J. P. Blake, R. A. Norton, K. M. Downs, A. Kalinowski,
and A. Corzo. 2001a. Dehydrated poultry meal as a replacement

 by on July 3, 2009. jas.fass.orgDownloaded from 

http://jas.fass.org


Myer et al.1078

for soybean meal in broiler diets. J. Anim. Sci.
79(Suppl.1):325. (Abstr.)

Hess, J. B., J. P. Blake, R. A. Norton, and C. M. Parsons. 2001b.
Nutritional profile of dehydrated poultry meal as a feed ingredi-
ent. Poult. Sci. 80:1029. (Abstr.)

Kersey, J. H., C. M. Parsons, N. M. Dale, J. E. Marr, and P. W.
Waldroup. 1997. Nutrient composition of spent hen meals pro-
duced by rendering. J. Appl. Poult. Res. 6:319–324.

Lyons, J. J., and J. M. Vandepopuliere. 1996. Spent leghorn hens
converted into a feedstuff. J. Appl. Poult. Res. 5:18–25.

Norton, R. A., J. B. Hess, J. P. Blake, and K. S. Macklin. 2001.
Microbiological safety of a dehydrated poultry meal product.
Poul. Sci. 80:1047. (Abstr.)

NPPC. 1991. Procedures to Evaluate Market Hog Performance. 3rd
ed. Natl. Pork Prod. Council, Des Moines, IA.

NRC. 1998. Nutrient Requirements of Swine. 10th ed. Natl. Acad.
Press, Washington, DC.

Steel, R. G. D., and J. H. Torrie. 1980. Principles and Procedures of
Statistics: A Biometrical Approach. 2nd ed. McGraw-Hill Pub-
lishing Co., New York.

Tadtiyanant, C., J. J. Lyons, and J. M. Vandepopuliere. 1993. Extru-
sion processing used to convert dead poultry, feathers, eggshells,
hatchery waste, and mechanically deboned residue into feed-
stuffs for poultry. Poult. Sci. 72:1515–1527.

Tarladgis, B. G., B. M. Watts, M. T. Younathan, and L. Dugan, Jr.
1960. A distillation method for the quantitative determination of
malonaldehyde in rancid foods. J. Am. Oil Chem. Soc. 37:44–48.

Wineland, M. J., T. A. Carter, and K. E. Anderson. 1997. Incineration
or composting: Cost comparison of the methods. Poult. Digest,
June:23–27.

 by on July 3, 2009. jas.fass.orgDownloaded from 

http://jas.fass.org


 References
 http://jas.fass.org/cgi/content/full/82/4/1071#BIBL

This article cites 12 articles, 5 of which you can access for free at: 

 Citations
 http://jas.fass.org/cgi/content/full/82/4/1071#otherarticles

This article has been cited by 1 HighWire-hosted articles: 

 by on July 3, 2009. jas.fass.orgDownloaded from 

http://jas.fass.org/cgi/content/full/82/4/1071#BIBL
http://jas.fass.org/cgi/content/full/82/4/1071#otherarticles
http://jas.fass.org

