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Swine Day 2000

INFLUENCE OF DIETARY NIACIN ON FINISHING
PIG PERFORMANCE AND MEAT QUALITY

D. E. Real, J. L. Nelssen, M. D. Tokach,
R. D. Goodband, S. S. Dritz*, J. A. Unruh,
J. M. DeRouchey, J. C. Woodworth,

M. J. Webster, B. W. James, and E. Alonso?

SUmmary

One hundred forty-four finishing pigs were
used to determine the influence of added dietary
niacin on their growth performance and meet
quality. Gilts grew dower, ate less, and were
more effident thanbarrowsfor the entiregrowth
performance period. Increasing dietary niacin
levelsto 25 g/ton increased ADG in giltsfor the
first 25 days, but decreased ADG for barrows.
No other interactions occurred. From d 25 to
62, ADFI tended to increase for pigsfed up to
100 g/ton niacin, whereas pigs fed 500 g/ton
niacn ate less. Dietary niacin leve did not
ggnificantly affect carcassyidd or qudity char-
acterigtics,

(Key Words. Niacin, Hnishing Pigs, Meat
Quality,)

Introduction

Niacin haslong been accepted as an essen-
tid vitamin for swine diets. However, the opti-
md levd of indusion for finishing pigs has been
the subject of consderable debate. According
to a 1997 survey of vitamin indusion rates, the
overdl average inclusion rate for niacin was 21
glton. The average for the 25% of the compa-
nies with the highes indugon rates was 32
glton. The average of the lowest 25% of the
companies was only 12 g/ton. Vitamin require-
ments of pigs are influenced by many factors,
induding the hedlth status, previous nutrition,
vitaminlevedsinother ingredientsinthe diet, and
level of metabolic precursorsinthe diet. We are
unaware of any research to determine the influ-
ence of niacin on meet quaity of finishing pigs

An effect of niacin on serotonin levels would
indicate a potentid cdming influence, which
could improve meet qudity of finishing pigsfed
higher dietary levels of niacn. Modern lean
genetics have lead to a particular problem with
aggress oninthe growing-finishing phaseand on
the packer floor. Because of the lack of infor-
mation concerning the influence of niacin on
meet qudity and the wide range of supple-
mentation ratesin the commercia industry, we
conducted an experiment to determine the
influence of niacin levd in finishing diets on pig
performance and meat qudity characterigtics.

Procedures

One hundred forty-four crossbred barrows
and gilts intially 112.8 Ib, were used in this
experiment. Niacinwas added to acontrol diet
(no added niacin) at ratesof 12.5, 25, 50, 100,
or 500 g/ton. Pigswere blocked by weight and
fed one of the Six dietary trestments.

Diets (Table 1) were fed in two phases.
Phase | was fed from d 0 to 25 and formulated
to contain 1.0% lysine; phase Il wasfed fromd
25 to 62 and was formulated to contain 0.75%
lysne. The diets were corn-soybean mea
based and fed in med form. The pigs were
housed withtwo pigs per peninan environmen-
tdly controlled finishing barn with 4-ft x 4-ft
datted-floor pens. Eachtreatment included two
pigs per penand 12 pigs per treatment (3x pens
of giltsand sx pens of barrows). Pigs were
provided ad libitum access to feed and water.
Figs and feeders were weighed to determine
ADG, ADH, and F/G. Pen served as the
experimentd unit for al gatidicd andyss.

'Food Animal Health and Management Center.

%L onza, Inc., Fair Lawn, NJ.
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One pig from each pen (closest to 240 |b)
was daughtered at the Kansas State University
Mests L aboratory when the mean weight of dl
pigs was 240 1b. An entire block was removed
from the experiment at the same time. At 45
min and 1 h postmortem, longissmus muscle
(LM) pH and temperature were recorded. At
24 h postmortem, carcasses were ribbed, and
one chop was removed (9th rib chop) and
dlowed to bloom for 30 minutes. Ultimate pH
and temperature of the LM were measured at
the tenth rib. Then, a two-person pand as-
ggned visud color, marbling, and firmness
scores for tenth rib LM. Longissmus muscle
color was evaluated on ascde of 1to 5with 1
representingamuscle that waspa e pinkish-gray
and 5 representing a dark-purplish red color.
Marbling was evauated on a scde of 1 to 5
with 1 being practicdly devoid and 5 being
moderately abundant or greater. Longissmus
musde firmness was evaluated on a scde of 1
to 3with1 being oft and exudative and 3 being
firm and moig.

Immediately thereafter, Minolta color
spectrophotometry data (CIE L*, a*, and b*
vaues) were obtained in duplicate from the
same chop. These values then were used to
cdculate AB ratio, hue angle, and saturation
index. The Minolta L* vaue represents the
lightness of the sample. Longissmus muscles
witha higher L* vaue would be lighter incolor.
Minolta a* vaues are chromatic coordinates
representing a change from green to red color.
A higher & vaue indicates a sample with more
red color. Minoltab* vauesaredso chromatic
coordinates, representing a change incolor from
blue to yellow. The higher the b* vaue, the
more yedlow the sampleisin color. The A:B
ratio indicates a change in redness. The higher
the ratio, the redder the color. The hue angle
represents the change from red to an orange
color; therefore, a larger hue angle corre-
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sponds to less red color in the sample. The
chroma or the tota color, of the sample is
expressed as the saturation index. The grester
the vdue of the saturation index, the more
intense the color of the sample.

The chops then were dissected, a 1-cu in.
sample was takento determine drip loss, and a
.5 g sample was taken to determine water
holding capacity (WHC). Samples were
weighed and suspended on a fishhook indde a
sedled container at 6°C for 24 hours. Thenthey
were removed from the sealed containers and
weighed again to determine percent drip loss.
Water holding capacity was determined by the
Carver press andyss and is expressed as a
percent of meat:water rétio.

The data from this experiment were
andyzed by the proc mixed procedure of SAS
as agplit-plot design with dietary niacinleve as
whole plot and sex asthe subplot. The mode
included contrasts for linear and quadratic
effects of increasing dietary niacin.

Results and Discussion

For the entire growth portion of the studly,
barrowshadgreater ADG, ADFI, and F/Gthan
gilts (P<.0L;Table 2). Fromd Oto 25, asex x
treatment interaction affected ADG
(P<.04;Table 2). Increasing dietary niacinto 25
g/ton increased ADG of gilts, but decreased
ADG of barrows. Average daly feed intake
and F/G decreased linearly (P<.03; P<.05,
respectively) during this period. This response
was caused by the lower intakefor pigs fed 500
g/ton, because no differencesin ADFI and F/G
were gpparent for pigs fed O to 100 g/ton
niacn. From d 25 to 62, pigs fed up to 100
g/ton niacin tended to have higher ADFI
(P<.09), but poorer F/G (P<.11) than pigs fed
lower leves of niacin. However, pigs fed 500
g/ton niacin had lower ADFl (quadratic,
P<.005) and lower ADG (quadratic, P<.03)
gmilar to that of control pigs. Overdl, ADFI
tended to increase (P<.08;quadratic P<.007)
adong with feed efficdendes (P<.11; quadratic
P<.007) for pigs fed up to 100 g/tonniacin, but
then pigs fed 500 g/ton niacin had smilar feed
intakes and F/G as control pigs.



No differences (P<.10) in live wt or
dressing percent occurred among niacinrates or
between sexes (Table 3). Hot and cold carcass
weightsboth decreased linearly (P<.05, P<.06,
repectively). However, this can be attributed
to the lower weights for pigs fed 500 g/ton.
Essentidly, pigs fed niacin up to 100 g/ton had
gmilar carcass weights as control pigs. Niacin
had no other effects on any of these carcass
parameters. Sex had a sgnificant effect on
dhrink loss(P<.001), because percent of cooler
drink was higher for gilts than for barrows.
Gilts dso had lower average and tenth rib
backfat measurements (P<.001), <shorter
carcasses (P<.001), larger loin eyes (P<.001),
and a higher percent lean (P<.001).

Subjective qualitymeasurementsonthe LM
showed no differences, only trends among
treatments (Table 4). Even so, LMsfrom pigs
fed niadn tended to have more reddish-pink
color (P<.14) than those from pigs fed no
added niacin. However, sex differences were
observed. Carcasses of giltshad amorereddish
pink color (P<.01), lessmarbling (P<.001), and
a less firm and more exudative LM (P<.001)
than carcasses of barrows. Gilt carcasses dso
had a lower b* vdue (P<.01) and saturation
I n d e x ( P < 0 2 )

Table1l. Compositions of Basal Diets

than barrow carcasses, indicating that leanfrom
barrows had a more ydlowigh, intense color.
Carcasses of barrows aso tended to be colder
a 45 min postmortem than those of gilts
(P<.07), and carcasses of pigs fed increasng
levds of niacin were colder at 45 min
postmortem (P<.08; linear P<.06).

In conclusion, this experiment showed that
nacin had minima effects on growth
performance of pigs from 110 to 250 Ib,
regardless of sex. This could have been
because pigs were egting anaverage of 6.47 Ib
offeed, and, therefore, had sufficaent niacinfrom
soybean mea and corn to meet ther
requirement. However, ADFI appeared to be
increased with up to 100 g/ton niacin and then
was Smilar to controlswhenniacinwasincluded
at 500 g/ton.

Although carcasses from pigs fed niacin
tended to have a more reddish-pink color and
afirmer lean, fromamusde quality perspective,
niacdn had minimd effects on carcass
parameters and meat quality measurements.

Further research under fidd conditions
needsto be conducted to determine the optimal
amount of niacin for pigs with a lower levd of
feed intake.

Phases
Ingredient, % DO0to25 D 25t0 62
Corn 74.31 83.53
Soybean medl (46.5%) 22.79 13.72
Limestone 0.90 0.85
Monocacium P (21% P) 0.90 0.80
St 0.35 0.35
Cornstarch? 0.35 0.35
Vitamin premix® 0.15 0.15
Lysine HCI 0.15 0.15
Trace minerd premix 0.10 0.10
Total 100.00 100.00

dCornstarchwas replaced by niacin from nicotinic acid (Lonza) to provide 12.5, 25, 50, 100, and

500 g/ton.

®V/itamin premix provided 6,000,000 USP unitsvitaminA, 900,000 USP unitsvitamin D,, 24,000
[U vitamin E, 2400 mg B,,, 5400 mg riboflavin, and 18,000 mg pantothenic acid.
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Table2. Growth Performance of Finishing Pigs Fed Niacin®

Niacin, g/ton Sex Contrasts (P<)
ltem 0 125 25 50 100 500 SEM F M SEM Tt Sex Int. Lin. Quad.
D0to25
ADG, Ib 248 249 248 254 249 249 051 237 261 .037 89 .000 .04 91 .68
ADF, Ib 6.08 610 6.12 618 6.10 5.89 116 560 656 .089 .33 .001 25 .03 .51
FG 245 245 247 243 245 236 041 236 251 .025 4 001 .12 .05 .84
D 25t062
ADG, Ib 222 209 216 228 229 215 056 213 227 .034 .10 .003 48 50 .03
ADF, Ib 6.42 672 674 690 714 656 201 633 716 .142 .09 .001 .63 .45 .005
FG 289 322 312 302 312 305 102 298 316 079 11 .01 94 91 .39
D 0to 62
ADG, |b 233 225 229 239 237 229 042 223 241 027 17 001 .12 5 .06
ADH, Ib 6.28 647 649 661 672 6.27 146 603 692 .110 .08 .001 .49 .18 .007
FG 270 287 284 277 283 274 061 271 287 .047 11 001 .84 33 .29
Trt x sex interactior?
D0Oto25
Gilts 237 230 246 241 235 233 .067
Barrows 259 268 249 268 262 262 .067

A/dues are means of 144 pigs (initidly 112.8 1b) with 2 pigs/pen and 6 replicate pens per trestment.
PInteraction significant (P<.04); no other interactions significant (P>.05).

95


Unknown
95


Table 3. Carcass Yidd Characteristics of Finishing Pigs Fed Niacin

Niacin, g/ton Sex Contrasts (P<)

ltem 0 12.5 25 50 100 500 SEM F M SEM Tt Sex Int. Lin Quad.
Livewt., Ib 253.7 2520 251.3 2585 2528 2485 308 2534 2522 172 34 58 51 .15 52
Dressng % 75.05 7558 7535 7571 7496 7473 417 7510 7536 213 54 .32 23 .18 .92
Hot wt., Ib 1904 1904 1893 1957 1895 1857 248 1903 1901 158 11 91 .16 .05 54
Coldwt., Ib 187.6 1878 1865 1932 1870 1834 252 1869 183 163 .11 .36 .16 .06 .48
Shrink loss, % 151 138 147 126 1.31 123 170 178 95 118 .73 .001 42 27 41
Backfat

Tenthrib, in .95 .89 .90 99 .97 90 .044 a7 110 .026 .46 .001 .26 .51 .25

Average, in 120 117 112 126 1.19 1117 .040 1.09 127 023 .14 001 .8 .11 .37
Cacasslength,in 327 323 324 327 324 32.3 217 319 33.0 145 44 001 64 .47 .85
LEA, 5gin.P 6.27 6.66 6.77 6.68 6.23 6.29 215 7.05 591 124 28 001 .20 .28 .63
% Lean 50.80 5234 5246 5110 5058 51.69 .763 5436 4866 440 41 .001 .20 .97 .25
Data with hot carcass weight as a covariate®
Shrink loss, % 151 138 148 121 1.32 127 174 .95 95 125 69 .001 49 45 .36
Backfat

Tenthrib, in 95 .89 .90 .99 97 90 046 .77 110 .026 .49 .001 .26 51 .25

Average, in 120 117 112 126 1.19 116 .041 1.09 127 024 24 001 .85 .15 .39
Cacasslength,in 327 322 324 326 324 324 230 31.9 33.0 151 62 .001 .66 .77 .75
LEAg inP 6.26 6.65 6.79 6.59 6.23 6.36 .224 7.05 591 124 37 .001 .21 47 .55
% Lean 50.88 52.34 5246 5110 5058 51.69 .808 54.36 4866 444 43 .001 .21 97 .26

®Hot carcass weight average 190.2 |b.
PLEA = loin eye area.
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Table4. Carcass Quality Characteristics of Finishing Pigs Fed Niacin

Niacin, g/ton Sex Contragts (P<)

Item 0 125 25 50 100 500 SEM F M SEM Trt Sex Int. Lin. Quad.
Visud color? 221 242 2.33 1.71 242 250 274 251 203 211 14 01 84 24 74
Marbling? 221 2.71 2.79 2.67 258 258 273 190 328 204 54 001 54 95 H
Firmness’ 1.88 2.13 2.33 1.71 200 208 169 182 222 .08 .19 .001 .36 .76 .60
Drip loss?, % 4.49 3.85 4.26 591 464 4.78 925 458 473 579 73 84 34 80 52
WHC €, % 29.82 31.69 3202 29.88 33.06 3203 159 3225 3057 106 56 .17 .21 51 .33
L*f 5449 5468 5347 53.85 5442 5381 849 5362 5462 490 90 .16 94 69 .96
a’ 7.98 7.86 8.36 8.71 815 818 344 811 830 .248 40 43 13 97 .37
b 16.67 1675 1690 1716 16.87 16.91 414 1654 1721 331 91 01 31 .82 56
a o+ 478 468 496 .508 483 483 016 490 481 .009 55 45 40 95 47
Hue angle/ 6451 65.01 63.72 6314 6428 6423 727 63.95 64351 400 5 46 .36 .99 49
Saurationinded 18.49 1852 1887 19.26 18.74 18.79 489 1843 912 394 69 .02 15 .87 45
%R630/%R580  2.66 2.66 2.72 2.72 268 277 066 266 274 038 82 .16 .86 .26 .95
Temperature, °C

45 min 38.18 3758 3798 38.00 3837 3712 367 38.14 3760 229 .18 .07 93 .04 .19

1 hour 36.89 36.65 3719 37.04 3737 36.35 442 37.00 36.83 255 63 39 40 24 24

24 hour -.03 -.26 .03 .03 A1 01 116 -09 06 .082 .20 08 .06 55 .10
pH

45 min 6.40 6.36 6.39 6.31 6.29 641 081 637 635 .046 87 .87 37 .67 .25

1 hour 6.24 6.15 6.15 6.19 6.21 6.24 081 622 617 .044 93 39 48 56 .98

24 hour 5.44 5.49 5.49 5.46 549 548 027 548 548 082 60 .87 57 .62 .36

@Scoring system of 1 to 5: 2 = grayish pink;3 = reddish pink; and 4 = purplish red.

®Scoring system of 1 to 5: 2 = traces to dight; 3 = small to modest; and 4 = moderate to dightly abundant.

“Scoring system of 1 to 3: 1 = soft and exudative; 2 = dightly firm and moist; and 3 = firm and unexudative.

dCdculated using fishhook method.

Water holding capacity calculated by the Carver press analysis.

'Means were derived from two sample readings per chop. Measures of dark to light (L*), redness (&), yellowness (b*), red to orange (hue
angle), vividness or intendty (saturation index), or reflectance va ues (Y0R630/%R580).
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