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Swine Day 2000

COMPARISONS OF LYSINE BIOAVAILABILITY IN
SPRAY-DRIED BLOOD MEAL, BLOOD CELLS, AND
CRYSTALLINE LYSINE IN NURSERY PIGS

J. M. DeRouchey, J. L. Nelssen, M. D. Tokach,
R. D. Goodband, S. S. Dritz?,
J. C. Woodworth, and B. W. James

SUmmary

Three hundred thirty-three nursery pigs
(intidly 23.7 1b) were used in a 21-d growth
assay to determine the lysne bioavalability
of spray-dried blood med, blood cdls and
ayddline lysne on growth performance.
Regardless of lysne source, ADG improved
linearly as dietary lysne increased. How-
ever, pigs fed diets contaning blood cdls
gained faster then those fed diets with spray-
dried blood med. Pigs fed diets containing
ayddline lysne and blood cdls had greater
ADFI then pigs fed spray-dried blood medl.
Feed efficency improved by 11.6, 13.6, and
12.7% with incressng amounts of L-lysne
HCI, spray-dried blood meal, and blood
cdls, respectively. If L-lysne has a lysine
bioavailability of 100%, the lysine
bicavalabilities of spray-dried blood medl
and blood cdlls, as determined by a dope-
ratio, were 103 and 102%, respectively.

(Key Words: Nursery Pigs, Lysne, Spray-
Dried Blood Med, Blood Cells))

Introduction

The use of specidty protein products or
ayddline amino acids to replace a portion
of soybean meal has become common prac-
tice in nursery diets. In addition, research
hes shown that amino acid digedtibility is
greater in some of these dternative sources
compared to soybean med. Furthermore,
differences between sources can exist. In
recent years, the use of spray-dried blood
med and blood cdls in nursery diets has
ganed popularity with swine nutritionists as

a means to reduce the amount of soybean
med. Therefore, our objective was to deter-
mine differences in lysne bioavalability
between spray-dried blood med, blood cdls,
and crygdlinelysne.

Procedures

A tota of 330 pigs (BW of 23.7 Ib) was
used in a 21-d growth assay. Pigs were
blocked by weight and dlotted to one of 11
dietary treatments. There were five pigs/pen
and 9x pendtreatment. Pigs were housed in
the Kansas State Universty Segregated Early
Weaning Fecility. Each pen was 4 x 4 ft and
contained one sdf-feeder and one nipple
water to provide ad libitum access to feed
and water.

Diets for the experiment included both a
negative (.95% lysne) and pogtive (1.40%
lysne) control with no added blood products
or cryddline lysne (Table 1). Additiond
treatment diets were formulated to increase
the lysre level in the negative control diet
by .15% increments (1.10, 1.25, and 1.40%)
through the addition of L-lysine HCI, spray-
dried blood med, or blood cdls. Corn and
soybean med were held congtant in al diets
except the pogdtive control, so changes in the
levds of the above ingredients were deter-
mined by the lysne leve. In addition, dl
diets were formulaied to equd levels of
energy, sodium, and chloride.  Increased
amounts of cryddline amino acids (meth-
ionine, threonine, isoleucine, tryptophan, and
vding) were induded in the digt as lysne
concentration rose, especidly for the diets
containing no blood products to mantan a
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minmum ratio as suggested by the NRC
(1998). Average daly gan, ADFI, and F/G
were determined by weighing pigs and mea-
auring feed disappearance ond 7, 14, and 21
of the trestment period.

Data were andyzed as a randomized
complete block design with pen as the exper-
imental unit. Linear and quadratic polyno-
mid contrasts were used to determine the
effects of increasing lysne levds from crys-
tdline lysne spray-dried blood meal, and
blood cdlsin the diet.

Results and Discussion

Ovedl, pigs fed the pogtive control diet
had improved ADG and feed efficiency
compared to those fed the negative control
diet (P<.001; Table 2). Regardless of lysne
source, ADG improved linearly (P<.05) as
dietary lydrne increased. Pigs fed diets
containing blood cdls gained faster (P<.02)
then those fed spray-dried blood medl.
Average daily feed intake tended to decrease
linearly (P<.08) with increesing spray-dried
blood med. In addition, a quadratic decrease
(P<.001) in ADFI occurred with increasng
amounts of cyddline lysne in the diet.
However, pigs consumed more of diets
containing cyddline lysne (P<.001) and
blood cells (P<.01) compared to diets with
spray-dried blood med. This indicates that
Spray-dried blood meal may be less pdatable
to pigs when fed a high levels (>5%). The
reduction in intake conflicts with other re-
search indicating an increase in feed con-
sumption with elevated levels of spray-dried
blood med compared to blood cdls. How-
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ever, that research was conducted with
sndler and younger pigs, which may indi-
cate a possble decrease in paatability for
spray-dried blood med as pigs get older.

As the lysne leve increased in the diet,
pigs had a linear improvement in F/G
(P<.007), regardless of lysine source. Feed
effidency increased by 11.6, 13.6, and
12.7% when they consumed diets with in-
creesng amount of synthetic lysne, spray-
dried blood med, and blood cels, respec-
tively.

To determine the lysine bicavailability of
spray-dried blood med and blood cells
raive to synthetic lysne, a dope-ratio of
the efficiency of gain response was utilized.
If L-lydne has a lydne bioavalability of
100%, the lysne biocavalabilities of gpray-
dried blood med and blood cdls were 103
and 102%, respectively. These data are in
agreement with previous research showing
that blood med (ring-dried) had a greater
lysne biocavalability than cryddline lysne
This is supported by the fact that pigs in our
sudy were more efficient when fed diets
containing spray-dried blood mea (P<.03)
and tended to be more efficient when fed
diets containing blood cdls (P<.14) com-
pared to diets containing crystdline lysne.

These findings indicate that the use of
blood products in diets is beneficid for
increesing efficiency of gan compared to the
use of cryddline lysne  Furthermore, the
lysne bicavalability of spray-dried blood
med and blood cdls is equa to or dightly
gregter than thet of crystdline lysine.



Table 1. Diet Compositions (As-Fed Basis)

Negeative Postive
Control L-Lysine HCI Blood Med Blood Cdls Control
Item 95° 110% 125% 140% 110% 125% 140% 110% 125% 1.40% 1.40%
Corn 58.070 58.070 58070 58.07/0 58.0/0 58070 58070 58.0/0 58.0/0 58.070 49.612
Soybean medl, 46.5% 26.458 26.458 26458 26458 26458 26458 26458 26458 26458 26.458 42.086
Soy all 2.987 3.090 3.269 3577 3433 3.901 4.409 3.425 3.834 4414 3.932
Corn starch 8.000 7514 6.839 5.893 5571 3.076 498 5.758 3.445 .982 -
Spray-dried blood meal - - - - 2013 4027 6.040 - - - -
Blood cdls - - - - - - - 1.763 3.525 5.288 -
Monocalcium P 21% 1.683 1.683 1.683 1.683 1.656 1.630 1.604 1.683 1.683 1.683 1.581
Limestone 891 975 975 975 854 817 781 921 952 973 .810
SAt 428 408 .345 .283 406 .383 .361 402 376 .350 425
Antibiotic® 1.000 1000 1000 1000 1000 1000 1000 1000 1000 1.000 1.000
Vitamin premix .250 .250 .250 .250 .250 .250 .250 .250 .250 .250 .250
Trace mineral premix 150 150 150 150 150 150 150 150 150 150 150
Cdcium chloride .075 - - - .099 123 147 .047 .019 - 069
Sodium bicarbonate - .029 21 212 - - - - - - -
L-Lysine HCI - 190 381 571 - - - - - - -
DL-Methionine .009 .079 170 .261 .037 .087 37 .053 119 185 .069
L-Threonine - .080 182 284 .003 .028 .053 .020 .061 103 .016
L-Isoleucine - - .016 .106 - - .044 - - .080 -
L-Tryptophan - 025 057 .089 - - - - .007 015 -
L-Vdine - - .035 139 - - - - - - -
Total 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00
Cdculated andysis
Lysine, % .95 1.10 1.25 1.40 1.10 1.25 1.40 1.10 1.25 1.40 1.40
Met:lysine ratio, % 30 32 36 38 30 32 34 31 34 36 31
Met & cyslysine ratio, % 62 60 60 60 60 60 60 60 60 60 60
Threoninellysine ratio, % 69 67 67 67 67 67 67 67 67 67 67
Isoleucine:lysine ratio, % 77 67 60 60 69 62 60 68 60 60 75
Choride, % .19 .19 .19 .19 .19 .19 .19 .19 .19 .19 .19
Soduim, % .32 .32 .32 .32 .32 .32 .32 .32 .32 .32 .32
ME, kcal/lb 1,565 1,565 1,565 1,565 1,565 1,565 1,565 1,565 1,565 1,565 1,565

“Calculated lysine level.
PProvided 50 g/ton carbadox.
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Table 2. Effectsof Source and Level of Dietary Lysine on Growth Performance of PhaseI11 Nursery Pigs?

Negative Pogtive
Control L-Lysine Hcl Blood Meal Blood Cdlls Control
[tem 95 1.10% 1.25% 1.40% 1.10% 125%  1.40% 1.10% 1.25% 1.40% 1.40%
Day Oto 7
ADG, Ib 97 114 1.07 1.25 1.07 115 1.18 1.08 1.23 1.25 1.27
ADH, Ib 1.46 154 141 1.60 1.50 141 1.42 1.47 153 1.49 1.47
FG 151 135 132 1.28 140 123 1.20 1.36 124 119 1.16
Day 7to 14
ADG, Ib 118 132 137 141 131 1.36 1.40 1.33 1.45 145 1.52
ADFH, Ib 1.98 2.06 179 1.85 1.93 1.89 1.77 1.90 1.97 1.93 1.99
FG 168 156 131 131 147 146 1.26 1.43 1.36 133 131
Day 14t0 21
ADG, Ib 133 150 152 1.65 152 153 1.52 145 155 163 1.55
ADFH, Ib 251 249 244 251 240 2.29 221 247 243 2.39 241
FIG 1.89 1.66 161 152 158 150 1.45 1.70 1.57 147 1.55
Day Oto 21
ADG, Ib 1.16 132 132 144 1.30 135 1.36 1.29 141 144 1.45
ADFH, Ib 1.98 203 188 1.99 1.95 1.86 1.80 1.95 1.97 194 1.96
FIG 171 154 142 1.38 1.50 1.38 1.32 151 140 134 1.35
Fnd wt, Ib 47.77 50.65 49.20 53.28 50.21 51.30 5153 49.89 52.78 53.33 53.44

®A total of 330 pigs (five pigs per pen and 6 pens per treatment) with an average initia BW of 23.7 Ib.
PCalculated lysine level in the diet.
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Table3. Probability of Source and Level of Dietary Lysine on Growth Performance of Phase 111 Nursery Pigs®

Negativevs Pogtivevs  L-Lysne  L-Lysne Blood L-Lysine Blood Medl Blood Cdls
Postive  Other 1.40% vsBlood  vsBlood Med vs - - -

Item Control  LysineDiets  Meal Cdls BloodCdls Lin  Quad Lin  Quad Lin Quead SE
DayOto7

ADG, Ib .001 .26 57 23 .08 .07 .03 .004 29 .03 27 .03

ADF, Ib 34 59 04 4 15 40 01 23 .36 .85 43 04

FIG .001 10 A3 .06 73 .05 .006 15 .02 49 04
Day 710 14

ADG, Ib .001 04 75 24 14 .06 84 23 .96 07 25 04

ADH, Ib 93 10 53 .60 25 .06 .09 31 a7 .60 .35 .07

FIG .001 91 84 .75 91 .02 13 A3 87 31 .67 .06
Day 141021

ADG, Ib .001 42 30 .76 46 .07 40 82 58 .003 .69 04

ADH, Ib 22 52 .001 24 .001 82 51 .03 87 31 .96 .06

FIG .001 21 .02 51 .09 .02 .68 .09 58 001 43 04
Day Oto 21

ADG, Ib .001 A7 20 24 .02 004 .06 .05 51 001 14 .02

ADH, Ib .63 24 .001 .65 01 .20 .001 .08 .89 .86 44 04

FG .001 .96 .03 14 49 .001 .26 .007 51 001 32 .03
Find wt, Ib .001 .65 95 .08 07 .08 04 .07 44 .08 04 .65

°A total of 330 pigs (five pigs per pen and 6 pens per treatment) with an average initid BW of 23.7 Ib.

PCalculated lysine level in the diet.
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