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INTRODUCTION:
The below article appearad in the February 1992 issue of FEED MANAGEMENT
magazine. We are observing increased utilization of blood meal in swine

diets and in the past two years spray dried blood plasma in pig starter
rations is receiving increased interest. These new developments offer some
of our members an opportunity to sell value added products.

F.D.B.

BLOOD PRODUCTS ARE NOT CREATED EQUAL
gy
J. A. HANSEN, MS, J. L. NELSSEN, PhD,
R. D. goodband, PhD, AND M. D. TOKACH, PhD

Starter pig nutrition has undergone dramatic changes during the past two years.
Feed manufacturers have directed their attention to Tfinding cost effective
alternatives to miTk products as protein sources in swine starter diets.
Typically, dried skim milk or casein is used in early-weaned pig diets to

help the young pig make the transition to a dry diet. Low-antigenicity milk
products can replace a portion of the highly antigenic soybean meal in starter
swine diets. This can reduce much of the immunological stresses that contribute
to post-weaning lag (Li et al., 1990). However, milk products in particular
casein and dried skim milk, increase the cost of starter pig diets, especially
when fed for extended periods of time. Also, nutrients in milk products are
susceptibie to destruction during pelleting.



The introduction of several blood products, derived from improved processing
methods, have altered the feeding program of many commercial feed producers as
well as swine producers who mix feed on the farm. These products are highly
digestible and the amino acids appear to be highly available when processed
properly. However, the feed manufacturer must be aware of the order of limiting
amino acids in blood products. Deficiencies of certain amino acid, such as
methionine and isoleucine, may occur with high concentrations of blood products.

A carryover effect appears to be associated with the feeding blood products

to pigs. Performance has been increased when blood products were added to the
diets of growing pigs. These improvements continued during the subsequent phases
of pig growth. Starter pigs may find spray-dried blood meal to be unpalatable
initially, but maintain greater growth rates during the subsequent phases of
growth.

EXPLORING NEW TOOLS IN PIG FEEDING

Within the last two years, spray-dried blood plasma has become commercially
available for use by feed manufacturers.

Iowa STate University researchers conducted two experiments to evaluate porcine
plasma protein in the diets of starter pigs (Gatnau and Zimmerman, 1990bk). In
the first experiment, the researchers incorporated alternative protein sources
casein, meat extract, isolated soybean protein, and spray-dried porcine plasma
into corn-soybean meal diet containing 20% dried whey. The protein sources
were added at 10% of the diet.

Compared to the other protein sources tested, the spray-dried porcine plasma
increased average daily feed intake during the first two weeks post-weaning
(Gaynau and Zimmerman, 1990b). Similarly, pigs fed the porcine plasma and
casein diets had higher daily gains (P .05) than pigs fed either the meat
extract or isolated soybean protein diets. Because the researchers substituted
each protein source at a rate of 10%, there is great potential for imbalances
of amino acids in the diets examined. A methionine deficiency may occur when
porcine plasma is incorporated in starter pig diets at 10%. UWhen a diet
containing porcine plasma was supplemented with methionine, pig performance

was superior to pigs on a milk-based diet (Hansen et al, 1990).



Gatnau and Zimmerman (1990B) reportad only slight advantages to using spray-
dried porcine plasma in pig diets. Also, Hansen et al (1990) observed no
difference in average daily gain, feed intake, or feed efficiency when porcine
plasma and lactose simply replaced dried skim milk in starter pig diets.

Hansen et al. (1990) evaluated the efficacy of combining porcine plasma

with various ingredients (lactose and starch) to replace 20% dried skim milk

and 20% dried whey in 21-day old starter pig diets. The diets were fed for

14 days post-weaning. Pigs were subsequently fed a common corn-soybean meal
based diet with 4% select menhaden fish meal and 20% dried whey to 35 days
post-weaning. The data obtained from this study are presented in Table 1.
Overall, pig fed diets containing plasma protein performed better than pigs

fed the corn-soybean meal-skim milk control diet. However, pigs fed the diet
containing porcine plasma and whey and either lactose or starch had the greatest
average daily body weight gains and feed intakes. With the exception of slightly
higher performance and a more pronounced response to porcine plasma, these data
are in agreement with those of Gatnau and Zimmerman (1990b). Hansen et al.
(1990) also indicated that maximal performance was observed when only dried

skim milk was replaced by porcine plasma, with the concomitant addition of
lactose. Furthermore, the improvement in growth rate paralleled the increases
in daily feed intake, suggesting that the response was related to the inclusion
of plasma protein and not differences in feed utilization.

Questions have arisen regarding the optimal inclusion rate of plasma protein.
Gatnau et al. (1990) observed quadratic changes in growth rate and feed intake
(Figure 1) as the inclusion rates of porcine plasma increased from 0-8% of the
diet. Diets were formulated to contain 1.20% lysine and the methionine
concentration was allowed to vary. The estimated methionine requirement for a
14 1b. pig fed a 1.20% Tysine diet is .29 to .30%. This was the calculated
content of diet containing 4% porcine plasma. A linear relation existed
between performance and porcine plasma inclusion, when the diets contained
between 0 and 6% porcine plasma. However, when the concentration of porcine
plasma exceeded 6%, performance was reduced. This was possibly due to a
Timitation in total methionine content.



When comparing the two concentrations of porcine plasma inclusion used by
Hansen et al., {1990}, it is unclear whether the slightly lower performance
observed when replacing both dried skim milk and dried whey was due to an
amino acid imbalance or some interactive effect of ingredients. Thus,

from the present data, it is impossible to determine an optimal rate of
inclusion of porcine plasma. But, diets containing up to 10% porcine plasma
may require supplementation with methionine if satisfactory pig performance
is desired.

Plasma protein can be obtained from swine or beef blood. However, little
research has been conducted evaluating the effects of blood meal obtained from
different species on animal performance. Hansen et al. (1991) replaced 20% of
dried skim milk in early-weaned starter big diets with: 1) spray-dried porcine
plasma, 2) spray=dried porcine blood meal, 3) spray-dried bovine plasma, and
4) commercial meat extract. Diets were formulated to contain 1.40% lysine and
at least .39% methionine. A1l diets had the same concentration of lactose
(24.4%).

According to the data presented in Table 2, when used in pig starter diets,
porcine plasma offers an advantage over bovine plasma. Pigs fed either bovine
plasma, dried skim milk, or porcine blood meal appeared to perform at similar
levels during the first two weeks post-weaning. The difference observed
between the swine and bovine plasma proteins was not expected, and at present
are only supported by the work of Parsons et al. (1985) who found slightly

1~ tower available lysine contents for rig-flash-dried bovine blood compared to
a similarly processed swine blood.

When utilizing diets with plasma protein, a producer or feed manufacturer may
guestion whether the use of milk products is necessary to maintain a similar
lactose concentration. When replacing the milk protein fraction, Hansen et al.
(1990) found that Tactose inclusion was needed to maximize both feed intake and
gains. The young pigs' digestive capabilities may be limiting performance. This
idea 1s supported by the reports of several other researchers (Newton and Mahan,
1990; Mahan, 1991; Radke et al. 1991) who found that lactose was readily utilized
and necessary for optimal growth of the young pig. Therefore, when replacing
milk products with blood products in starter swine diets, it is necessary to
maintain the same lactose concentration.



REEXAMINING AN OLD STANDBY

Miller and Parsons (1981) pubiished recommendations for use of blood meal in
swine diets based on research that they conducted at Michigan State University.
Research demonstrated that up to 6% ring-dried blood meal could be utilized in
starter pig diets (Miller et al., 1976). Miller et al., (1976), further stated
that concentrations of 4 and 3% ring-dried blood meal could be effectively
utilized in grower and finishing pig diets, respectively. The dietary
concentrations for blood meal set forth by Miller and Parsons (1981) were
Timited to 5% inclusion of flash-dried blood meal in all phases of production.

Hansen et al (1991) demonstrated that blood meal of porcine origin could
effectively replace dried skim milk in starter pig diets fed during Phase 1 of

the experiment-from 0-14 days post-weaning (Table 2). Average daily body weight
gain, feed intake, and feed efficiency was the same for pigs fed diets containing
either the skim milk or porcine blood. Feed intake was slightly reduced during
the first week post-weaning. However, those pigs fed porcine blood meal

appeared to have increased appetite during the subsequent 14-35 days post-

weaning period (Phase I). When viewing-growth rate plotted over time, one can see
an interaction between Phase 1 protein source feeding and subsequent performance
in Phase I (Figure 2).

This observation is supported by the work of Tokach et al. (1991), who fed pigs
a commen diet containing porcine plasma for the first seven days post-weaning
(Phase 1) and then imposed six different feeding reqimes for the 7-28 day post-
weaning period {Phase II), Pigs consuming spray-dried porcine blood meal
during the Phase II period had similar gains to those fed spray-dried porcine
plasma. However, the performance obtained with the porcine plasma and blood
meal was greater than that obtained with either the amino acid supplemented, Tish
meal, or extruded or unextruded soybean protein concentrate diets. Also,
subsequent growth rates during the grower period (28-56 days post-weaning)

were significantly (P .03) higher for pigs fed the blood meal compared to all
other treatments.

Because both Hansen et al. (1991) and Tokach et al. {1991) found that spray-
dried blood meal caused improvements in subsequent growth patterns, the question

arises concerning the inclusion of both blood meal and plasma in the starter pig
diet.



Gatnau and Zimmerman (1990a) fed diets containing porcine plasma and blood
meal, alone and in combination, to nursery pigs. Their results, presented

in Table 4, are similar to those of Hansen et al. (1991) in which pigs consumed
lass feed when blood meal was incorporated in the diet. However, Gatnau and
Zimmerman (1990a) did not observe improvements during the subsequent growth
phase, nor did they observe maximal performance with the diet containing both
products.

The feed manufacturer must be aware of the order of 1imiting amino acids in
each product. The performance observed by Gatnau and Zimmerman (1990a) may
have been influenced by the concentration of essential aminoc acids in the diet.
It is important to note that blood meal is extremely low in the essential amino
acid isoleucine, and may be limiting in ﬁethionine when included at high
concentration. Based on their inclusion rates of blood meal, it is suspected
that isoleucine may have been 1imiting performance if they did not suppiement
it in the diet. It is apparent from these data that more information is needed
regarding feed ingredient interaction, and subsequent performance.

Inclusion of blood products into starter pig diets will depend upon the
cost of gain, changes in post-feeding growth patterns, and possible changes
in nursery mertality.
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Figure 1. Influence of parcine plasma inclusion rate on starter pig performance.
Source: Gatnau et al., 1990,

Figure 2. EHect of 0-14 day post-weaning protein source on subsequent starter pig
growth pattern. Note: Pigs fed porcine blood meal and meat extract had near linear
grawth during the study, but the levels of perfarmance were substantially ditferent.
Pigs ted the meat extract exhibited no compensatory qrowth when ted the same diet
14-35 days post-weaning. Performance was reduced in pigs fed parcine plasma when
switched to the comman diet at 14 days past-weaning. Source: Hansen at al.. 1991,

Table 1.

EHect of substituting piasma protein and lactose or starch for milk progtucts in siarter pig diets—Trial 2.

Days CON? PLW? PSwWT PL! pPSt oy

i 3 0-f4ubs .63 a8 .83 M .83 8.9

fve cally gein, 152 14—11!5 R P {1 .36 1.30 1.04 1.33 6.4
Ave. daily feed intake, [bs. O-140mc . .06 1.18 1.07 1.06 R0 ?.2
14.35¢ 230 218 243 .53 2354 5.1

Feed/gain 0-14c 1.24 121 1.16 117 1.15 4.7
14-35% .77 1.86 1.88 1.90 1.20 4.7

'Diats were furmulated 1o contain 1.40% lysine using the fgllowing ingredients: CON=contrai {corn, soybean meal. 20% dried skim milk,
20% whey); PLW=same as CON but 10.J% porcine plasma and 10% lactose replaced skim milk: PSW=PLW but cam starch replaced
lactose: PL=CON but 13,3% parcine plagima and 24.4% Iactose replaced skim milk and dried whey; PS=PL butcomn starch replaced tactose.
A comman diet'was fed during 14-35 day period.

*cv=Cosficiant of variation, %%,

Wain effect of lactose (P10},

Spgiry atfect of plasma protein concentratlon {P<.05).

<Plastma protein versws cantrol {P<05),

Source: Hansen et al., 1990,



Tahle 2.

Influence of protéin source on #mnerpig‘peﬁqrmaﬁce..

’ Ava;-ﬁﬂiy.gain;:ﬁs; L -
" ave: daily leedintake, Ibs:, -

' Feedigain. ..

Prateiiv.source’

B Skim- "-Porcing: - Parcine Hovine: faat:
. Days: - “milk: plasma ‘blood plasma axtract: SEM?
. '07142- o 28 B30 e a2 58% 2.
14435 1.08- 1:.06° 122 T1.14 1,12 oa
B DY ooTLaeY -+ 1108 897 A3 800 .04
1435: - TAge 1.862 -z 1.98% 1.96% 08
0-14: 1.19% 1,328 188 149 1:56" fira
14435 75 1.75" 1.8 1.74 1.74: LEL

Waiues are means of six replicate pens containing flve pigs:each: |nitial. pig weight was 11.7'lbs. A. common coy

10% addad dried whey-and:-4% s_ale_ct:menhaden lsh mesl was.fed from:14 to 35 days
2Pyoled standard arror of the gem:means..
abapeans imsame row differ with.different superscripts (P < .05).

' Sourcas Hansen-etal 1881, .

Table 3.

EHect of Phase |t (7-28 day) protein saurce an swine growih.

n-soyhean.meal dietwith

Ave. daily gain, Iba.

Pig weight, lbs.

Ave, daily feed Intake, lbs.

Feed/gain

Protein sourcal

Days AA MFM SDPP SpEM SPC. ESPC cv?
T-26 87 87 .94 .22 a7 .89 T4
28-56% .21 1.20 1.23 1.33 1.25 1.22 7.0
28 36.3 J6.4 ars 74 36.3 6.8 3.8
56 T70.1 703 724 74.7 713 .0 5
7-28 1.39 132 .4 1.40 1.35 1.36 6.3
7-28% 1.61 1.52 1.51 1.53 1.56 1.53 3.4

1all pigs were fed a common diet from 0-7 days. Experimental diets were formulated to contain 1.18% lysine using tha foliowing

supplemental protein gources:
plasma replacing tish rmeal (lysine basis);
concentrate repiacing fish mesl or a lysine basia; ESPC=same as SPC axcept t

AA=Emino acids repiacing flah meal; MFM=5%

2cV =caafticient of variatian.

af|pad praducts versus athers (P<.06).
»SDBM versus othars (P<.03).

tAA versus athera (P<.02).

Source: Takach et al, 1891.

' Tabled. .

' Effect of blood meal'smd.pai’ciné.plz'isma'cbinh:ina;i'nna.:an3!5:10{‘:1:39‘reéd.

" Protein source’”

R - Waeks CONM. SDPP  SDPP-BM Bm cv2
Ave daily-gain, Ihs. o2 140 .28% o Jdar
R 0-4 53 59 .54 52 .9
Ava. daily feed Intake, be. 0-2 256t .46 3> 2985 . 14
B4 s .o0® T J5% 10
Feed/gain -02 1.85%8- 1.6 1.66% 247 15
. g4 138 153 1.41: 1:.46- 5

Diets wers formulatad to contain 1.20% lysine using the following ingredients:.

COp=control (com-2oybean meal-dried. whay); SOPP=10% porcine pieama repiaced corn
and soybean meal; SDPP-BM=5% porcine plasma and 3.8% blood meai replaced corn and
soybean meal; BM=7.5% blood reat.repiaced com and soybean meai.

o v=coefilciant of variation, % :

acpjenns within the same row with different superscripts are different (P<05}).

Saurce: Gatnay-and ZImmannan, 19908,

selact menhaden fish meal; SOPP=spray dried porcing
SDBEM=spray-dried blood meal replacing fish mesl on a lysine basia; SPC=soybean protain
hat the soybean protain concentrate was extruded.



