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Abstract Two experiments were conducted to study the effects of different types of diets with or without supplementation of vita-
min-trace mineral premix hereinafter referred to as VIM on growth performance carcass and muscle quality and fecal mineral
concentrations in late finishing pigs. In Exp. 1 one hundred and twenty-eight pigs with an average initial body weight BW of

78.5+4.6 kg were allotted to treatments on the basis of BW and gender with 4 replications of 8 pigs per replicate pen for
each treatment. The treatments were designed in a 2 x 2 factorial arrangement and were as follows 1 corn-soybean meal C-
SBM diet with VTM 2 C-SBM diet without VTM 3 corn-mixed meals C-MM diet with VTM and 4 C-MM
diet without VTM. In Exp.2 112 pigs average initial BW of 90.3 £6.3 kg were allotted to treatments on the basis of
BW and gender with 4 replications of 7 pigs per replicate pen for each treatment. The treatments were the same as in Exp.
1. During the finishing period from 79 to 110 kg Exp. 1  pigs fed C-SBM diets grew faster P <0.01 and ate more
than those fed C-MM diets P <0.05 . During the finishing period from 90 to 105 kg Exp. 2  pigs also grew faster
when they were provided C-SBM diets rather than C-MM diets P <0.05 . However diets with or without VIM in both
types of diets during either finishing period had not significant effect on growth performance P >0.05 . Dietary type and
diets without VTM had no effects on carcass traits and muscle quality during either finishing period P >0.05 . Fecal min-
eral concentrations were not affected by dietary type P >0.05 but diets without VIM had significantly reduced fecal
Cu Fe and Mn concentrations P <0.01 and had the tendency to reduce fecal Zn concentrations P >0.05 . The interac-
tions of dietary type x VTM interactions had no significant effect on growth performance carcass traits muscle quality and fecal
mineral excretion in both experiments P >0.05 . These results indicate that VIM can be removed from either C-SBM or C-
MM diets of late finishing pigs approximately in the final 25 or 40 days so as to reduce feed cost and nutrients excretion in

waste materials.
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Feed represents the major usually greater than results in an increase in feed cost and also causes ex-
65% cost in producing pork. Pigs consume more cessive nutrient excretion that contributes to environ-

feed daily during the late-finishing period but the mental pollution. Studies showed that without both vi-

gain/feed ratio is lowest during this phase. There- tamin and trace mineral premixes VTM during the

fore the dietary nutrient concentrations are relatively late finishing period >~ or the entire finishing peri-
. . e . . 1 .o _

lower in late-finishing pigs ~ . However it is a com- od * did not affect growth performance and carcass

mon practice to over-fortify the finishing diets. This traits in finishing pigs. However these studies used
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soybean meal SBM as the sole protein supplement

in experimental diets. In many countries rapeseed
meal cottonseed meal and other oilseed meals are
frequently-used dietary protein supplements for pigs
It remains unknown

C-MM
VTM will have no adverse effects on finishing pigs.

especially finishing pigs
whether corn-mixed meals diet without
Thus the objectives of the study reported herein
were to determine the effects of diets without VTM
on growth performance carcass and muscle quality
and fecal mineral excretion in late finishing pigs

when fed a C-MM diet in comparison with a C-SBM

diet.
1 Materials and methods

1.1 Animals and experimental diets

Two experiments were conducted with a total of
240 finishing pigs and the experiments were conduc-
ted in accordance with the Regulation on the Care of
Experimental Animals issued by the Science and
Technology Commission of Chongqing Municipality.
In Exp. 1 128 pigs PIC Line 402 sire x (C22
dam  with an average initial body weight BW = of
78.5 SD of 4.6 kg were allotted to 4 treatments.
The pigs were blocked by initial BW and assigned to
treatments based on ancestry and gender. The treat-
ments were designed in 2 x 2 factorial arrangement
and included 1 C-SBM diet with VIM 2 C-
SBM diet without VTIM 3 C-MM diet with VTM
and 4 C-MM diet without VTM. Each treatment in-
cluded 4 replications of 8 pigs per replicate pen.
There were 2 pens of gilts and 2 pens of barrows. Un-
til the initiation of the experiment pigs were given a
pellet diet that met or exceeded the NRC ' nutrient
requirements for all nutrients. For the experiment di-
ets were also fed in pellet form and the nutrient con-
tent of the control diet VTM included was almost i-
dentical to or greater than the NRC ' nutrient re-
Table 1 . Corn was added to the diet to
make up for the premixes not added. In Exp. 2 a to-
tal of 112 pigs PIC Line 402 sire x C22 dam  with
an average initial BW of 90.3 SD of 6.3 kg were

quirements

allotted to 4 treatments. Each treatment included 4
replications of 7 pigs per replicate pen. There were 2
pens of gilts and 2 pens of barrows. The treatments

were the same as in Exp. 1.

Table 1 Composition and nutrient levels of basal diets
as fed basis %

. C-SBM diet C-MM diet
ftems Control No VIM  Control No VIM
Ingredients
Corn 77.08 78.08 62.03 63.03
Rice bran — — 13.42 13.42
Soybean meal 19.08 19.08 — —
Rape seed meal — — 13.00 13.00
Cotton seed meal — — 5.58 5.58
Nacl 0.35 0.35 0.35 0.35
Limestone 0.7 0.78 1.65 1.65
Monocalcium phosphate 1.52 1.52 — —
VTM® 1.00  — 1.00 —
L —Lysine- HCL 0.13  0.13 0.29 0.29
Methioine 0.05 0.05 — —
Soybean oil — — 2.67 2.67
Antibiotic premix® 0.01 0.01 0.01  0.01
Calculated composition
DE Ml/kg 13.68 13.68 13.56 13.56
CP 14.5 14.6 14.4 14.5
CF 2.4 2.4 3.9 3.
Ca 0.90  0.90 0.90 0.90
Total P 0.60  0.60 0.60 0.60
L-Lysine 0.75 0.75 0.75 0.75
Methionine 0.28 0.28 0.24 0.24
Methionine +Cystine 0.51 0.51 0.51 0.51
Measured composition
CP 14.7 14.8 14.9 14.7
Ca 0.95 0.96 0.97 0.94
Total P 0.58 0.54 0.57 0.55
Cu 88 41 81 31
Fe mg/kg 221 143 297 185
Mn mg/kg 34 52 104 30
Zn mg/kg 111 63 114 50

' C-SBM = corn-soybean meal C-MM = corn-mixed meals VTM
= vitamin and trace mineral premixes Control diet was a diet with
VTM.

2Supplied the following per kg of complete diet 9 000 IU vitamin
A 2000 IU vitamin D; 30 IU vitamin E 2 mg vitamin K as mena-
dione 2 mg thiamin 5 mg riboflavin 2.4 mg vitamin B, 100 g bi-
otin 20 mg niacin 10 mg panthothenic acid as D-calcium pantothen-
ate 1 mg folic acid 24 pg vitamin B,, 186.5 mg choline 100 mg
Zn 150 mg Fe 125 mg Cu 20 mg Mn 0.35 mg I and 0.3 mg Se.

3Provided 5 mg of flavomycin per kg of complete diet.
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1.2 Animal feeding and management

Pigs were raised in a pen of 70% solid con-
crete and 30% slated concrete floor. Each pen 2
m Xx4.8 m was equipped with a self-feeder and a
nipple waterer. Pigs were allowed to consume feed
and water ad libitum. Experiments were carried out
during spring months  with housing temperature
ranging from 15°C to 26 C and the relative humidi-
ty averaging 75% throughout the study.
1.3 Sampling and measurements

The experimental diets were analyzed for crude
total P Cu Fe Mn and
Zn ° . Pigs were weighed at the beginning and end
of each finishing period 79 to 90 kg and 90 to 110
and 90 to 105 kg in Exp.2 . When

within a weight block

protein  CP Ca

kg in Exp. 1
a pen of pigs reached an
average BW of 110 kg in Exp. 1 or 105 kg in Exp.
2 the entire block was removed from the growth as-
say. Feed consumption was recorded daily on pen
basis. Average daily gain ADG
ADFI  and feed/gain ratio F/G

were determined in growth assay.

average daily
feed intake
During the
growth assay the top portion of freshly voided feces
was obtained in each pen once every five days and
the fresh fecal samples were immediately weighed

dried at 65°C  ground in a stainless blender and
frozen at — 20°C until mineral analysis was per-
formed. The fecal samples were pooled on basis of
pen and then subject to Cu Fe Mn and Zn a-
nalysis ® . After the conclusion of the growth assay
in the morning the pigs were shipped in the after-
noon to a commercial slaughter facility and were
processed before 07 00 h the next day. Twelve
pigs from each treatment were randomly selected for
evaluation of carcass and muscle quality. The hot
carcass weight was recorded to allow calculation of
dressing percentage. Off-midline backfat thickness
and longissimus muscle LM depth were meas-
ured at the 10th rib and the backfat thickness was
skin-on thickness. Fat-free lean index was calculat-

ed using the equation suggested by the National

The LM
at the 10th rib was traced and

Pork Producers Council 7 .
ly 2 em thick

scored for color and marbling according to proce-

approximate-

dures suggested by the National Pork Producers
Council ®* . The LM samples were also measured
for pH values within 45 min postmortem by using a
pH meter. Water-holding capacity of the fresh LM
was evaluated by measuring water loss percentage
using the filter paper press method described by
Ye ? . Cooking loss of the fresh LM was deter-
mined using the method of Ye ° .
1.4 Data analysis

Data of growth performance carcass traits
muscle quality and fecal mineral concentrations
were analyzed as a randomized complete block de-
sign '° using the GLM procedure of SAS SAS
Cary NC
which included terms for dietary type
C-MM  VTM with or without

der interaction was fitted to the experimental data.

. A linear statistical model
C-SBM or

and the first-or-

Inst. Inc.

Pen was the experimental unit for all response crite-
ria. Hot carcass weight was used as a covariate for
analysis of dressing percentage backfat thickness

LM depth and fat-free lean index.

2 Results

Removing VIM from diets during late finishing
periods approximately the final 40 d in Exp. 1 or
25 d in Exp. 2 had no effects on ADG ADFI and
F/G Table 2 P >0.05
type had significanteffects on ADG during both fin-
Exp.1 and Exp. 2 ADFI during
the finishing period from 79 to 110 kg Exp. 1
and F/G during the finishing period from 79 to 90
kg Table2 P <0.05 or0.01
ance of pigs fed C-SBM diets was higher than that
of pigs fed C-MM diets Table 2

mained healthy throughout the experiment with no

However dietary

ishing periods

. The perform-

The pigs re-

vices tail biting ear chewing etc. behavioral

aberrations and deaths occurred.
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Table 2 Effect of diets with or without vitamin and trace mineral premixes on growth performance in
late finishing pigs fed different types of diets Exp. 1 & Exp. 2 '
C-SBM diet C-MM diet P-values®
Items SEM
Control No VIM Control No VIM Diet type VIM
Exp. 1
79 ~90 kg’
1.090 0.985 0.823 0.815 0.06 0.01 0.23
ADG kg
3. 060 3.025 2.788 2.810 0.11 0.01 0.30
ADFI kg
.8 .1 3.4 .4 0.23 0.05 0.53
F/G
90 ~110 kg’
0.862 0.852 0.813 0.776 0.07 0.01 0. 44
ADG kg
3.041 3.033 2.834 2. 664 0.14 0.03 0.38
ADFI kg
3.5 .6 3.5 .4 0.37 0.68 0.76
F/G
79 ~110 kg’
0.952 0.920 0.829 0.809 0.06 0.01 0.42
ADG g
3.053 3.067 2.813 2.710 0.15 0. 04 0.54
ADFI ¢
3.2 3.3 3.4 .3 0.29 0. 86 0.73
F/G
Exp. 2
90 ~105 kg’
0.710 0.728 0.681 0. 665 0.07 0.05 0.32
ADG kg
2.671 2.690 2.600 2.361 0.20 0.43 0.55
ADFI kg
3.8 3.7 3.8 3.6 0.28 0.76 0.81
F/G
! C-SBM = corn-soybean meal C-MM = corn-mixed meals VTM = vitamin and trace mineral premixes Control diet was a diet with
VTM.

% Diet type x VTM interaction was non-significant P >0.05 .

% ADG = average daily gain ADFI = average daily feed intake F/G = feed/gain ratio.

The carcass and muscle quality were not affect-
ed by both dietary types and VIM inclusion or omis-
P>

. The fecal concentrations of Cu Fe and Mn

sion in either finishing period Table 3 and 4
0.05
were significantly reduced during both finishing peri-
Table
P <0.01 . During the finishing period from 79

ods when VTM were omitted from the diets
5
to 110 kg C-SBM diet without VIM resulted in
181% 39%
and Mn concentrations respectively and C-MM di-
ets without VTM resulted in 242% 17% and 32%

reductions in fecal Cu Fe and Mn concentrations

and 59% reductions in fecal Cu Fe

respectively. During the finishing period from 90 to

105 kg C-SBM diet without VIM resulted in
108% 30% and 52% reductions in fecal Cu Fe
and Mn concentrations respectively C-MM diet
without VIM resulted in 170% 21% and 31% re-
ductions in fecal Cu Fe and Mn concentrations re-
spectively. The fecal concentrations of Zn decreased
by 2% ~ 18% during both finishing periods when
VMT were removing from either C-SBM or C-MM
diets but the effects were not significant statistically
P>0.05  Table 5
trations were not affected by dietary type
P>0.05

. The fecal mineral concen-
Table 5
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Table 3 Effect of diets with or without vitamin and trace mineral premixes on carcass and

muscle quality in late finishing pigs fed different types of diets Exp. 1 '

C-SBM diet C-MM diet P-values®

Items SEM

Control No VIM Control  No VIM Diet type VTM
Dressing percentage % 78.4 78.3 77.9 77.7 5.03 0.79 0.76
10th rib backfat thickness cm 1.7 1.7 1.6 1.7 0.44 0.84 0.89
Longissimus muscle depth cm 6.0 5.9 5.8 5.9 0.37 0.75 0.82
Fat-free lean index % ° 50.5 50.2 50.0 50.2 3.41 0.99 0.89
Longissimus muscle pH 6.3 6.1 6.2 6.5 0.46 0.76 0.84
Longissimus muscle color' 3.3 3.6 3.6 3.7 0.52 0.85 0.78
Longissimus muscle marbling’ 3.5 3.6 3.7 3.4 0.45 0.68 0.72
Water loss % °© 22.3 23.2 24.5 27.4 6.04 0.56 0.46
Cooking loss % 44. 6 4.7 45.5 46.4 6.15 0.67 0.71

' C-SBM = corn-soybean meal C-MM = corn-mixed meals VTM = vitamin and trace mineral premixes Control diet was a diet with
VTM.

2 Diet type x VIM interaction was non-significant P >0.05 .

3 Calculated using the equation fat-free lean index % =51.537 + 0.035 x hot carcass wt. Ib - 12.26 x off-midline backfat thickness

in 7
* Scored on a scale of 1 =pale pinkish gray to white to 6 = dark purplish red ® .
> Scored on a scale of 1 =practically devoid to 10 = abundant & .

® A lower value suggests a greater water-holding capacity or vice versa.

Table 4 Effect of diets with or without vitamin and trace mineral premixes on carcass and

muscle quality in late finishing pigs fed different types of diets Exp. 2 '

C-SBM diet C-MM diet P-values®

Items SEM

Control No VIM Control  No VIM Diet type VIM
Dressing percentage 77.9 77.4 76.9 76.5 2.05 0.93 0.85
10th rib backfat thickness cm 1.9 1.8 1.6 1.7 0.35 0.67 0.73
Longissimus muscle depth cm 6.1 6.0 5.9 5.9 0.39 0.87 0.81
Fat-free lean index % ° 49.3 49.7 50.6 50.1 3.34 0.94 0.90
Longissimus muscle pH 6.7 6.4 6.8 6.6 0.61 0.80 0.93
Longissimus muscle color’ 3.3 3.6 3.3 3.2 0.46 0.78 0.82
Longissimus muscle Marbling’ 3.6 3.9 3.5 3.6 0.52 0.65 0.73
Water loss % ° 21.3 23.3 25.0 28.1 6.12 0.45 0.39
Cooking loss % 43.5 45.2 45.3 46.6 6.16 0.74 0.69

! C-SBM = corn-soybean meal C-MM = corn-mixed meals VTM = vitamin and trace mineral premixes Control diet was a diet with VTM.

% Diet type x VTM interaction was non-significant P >0.05 .

% Calculated using the equation fat-free lean index % =51.537 + 0.035 x hot carcass wt. Ib — 12.26 x off-midline backfat thick-
ness in

* Scored on a scale of 1 = pale pinkish gray to white to 6 = dark purplish red ® .

® Scored on a scale of 1 = practically devoid to 10 = abundant © .

© A lower value suggests a greater water — holding capacity or vice versa.
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Table 5 Effect of diets with or without vitamin and trace mineral premixes on mineral concentrations mg/kg fecal DM

in late finishing pigs fed different types of diets Exp. 1 & Exp. 2 '

C-SBM diet C-MM diet P-values”
Items SEM
Control No VIM Control No VIM Diet type VM
Exp. 1
c P 542 193 581 170 11.12 0.23 0.01
u
. 950 683 851 730 34.23 0.34 0.01
e
M 569 358 489 371 23.65 0.17 0.01
n
170 166 159 147 10.79 0.27 0.23
Zn
Exp. 2
c 728 350 648 240 9.75 0.31 0.01
u
E 1041 801 930 771 36.85 0.28 0.01
e
M 641 422 563 430 25.36 0. 34 0.01
n
7 169 143 180 171 11.47 0. 20 0.23
n

! C-SBM = corn-soybean meal C-MM = corn-mixed meals
VTM.

% Diet type x VTM interaction was non — significant P >0.05 .

3 Discussion

The present study showed that in finishing pigs
fed either C-SBM or C-MM diets without VIM did
not affect the growth performance carcass and mus-
cle quality. These results were in agreement with
*7> | In the study of Mc-

one trial was performed under commercial

those of several studies
Glone *
conditions. And in the study of Starkey er al. °

pigs were subjected to moderately stressful housing
conditions from 68 to 115 kg. Edmonds and Arent-
son "' also reported diets without VIM for 12 wk
had no effects on growth performance and carcass
traits when diets were medicated with bacitracin
methylene disalicylate and when pigs were less
crowded 0.80 m’ per pig  whereas they observed
pigs fed diets without VIM for 12 wk had lower
ADG but normal carcass traits when the diets
were unmedicated and pigs were crowdedly penned
Choi et al.

ADG and feed efficiency were lowered by reducing

0. 66 m* per pig reported that
or removing dietary VIM for the last 4 wk of period
when finishing pigs were expected to suffer environ-
mental stresses because their trail was performed un-

der commercial farm condition rather than university

= vitamin and trace mineral premixes Control diet was a diet with

farm condition. In their study the carcass traits
however were not affected by reducing or removing
dietary VTM.

In this study Cu Fe Mn and

Zn concentrations of either C-SBM or C-MM diets

the mineral

with VTM removed were still greater than those de-
fined by NRC ' .

in the diets

However the intakes of vitamins
from which VTM were depleted were
below the concentrations recommended by NRC '

data not shown . The failure to observe clinical
signs of nutrient deficiency retarded growth rate and
declined carcass muscle quality in pigs in this study
suggests that tissue stores of nutrients were not seri-
ously depleted during the late finishing phase de-
prived of dietary vitamin and trace mineral supple-
mentation. The depletion of minerals and vitamins
from the tissue stores to the extent needed to produce
clinical signs of deficiency requires weeks or months
Kridder et

found no depression in growth of weanling

in swine approaching market weight * .
al. ©
pigs without B-vitamin supplementation for 7 wk
although retarded growth rate and deficiency signs
appeared later. Weanling pigs are more sensitive
to nutritionally inadequate diets than finishing

pigs and would be expected to become depleted
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in B-vitamins more quickly than finishing pigs.
Therefore the dites without of VTM for pigs des-
tined for pork production within a limited period
after the inception of unsupplemented diets ap-
pears to be an attractive feeding strategy for mini-
mizing pork production cost and reducing environ-
mental pollution.

This study showed that dietary type had sig-
nificant effects on the growth performance in late
finishing pigs. The growth performance of pigs
fed C-SBM diets was higher than that of pigs fed
C-MM dies.
were identical in digestible energy DE CP
Ca total P

acids concentrations

Although these two types of diet

lysine and sulfur-containing amino
the nutrient availability of
these two types of diet might be different. Rape-
seed meal and cottonseed meal used in the C-MM
diets generally contain less available amino acids
than SBM '* . Because of the higher fiber content
in both rapeseed meal >11%
meal >10% they contain less DE than SBM.

For example canola

and cottonseed

a cultivar of rapeseed
meal contains about 15 to 25 less DE than
SBM " .

contain more antinutritional factors. The presence

Rapeseed meal and cottonseed meal

of glucosinolates is the major factor limiting the
use of rapeseed meal """ . Although these sub-
stances themselves are biologically inactive they
can produce goitrogenic compounds on enzymatic

15 18-19

hydrolysis with myrosinase Cottonseed

meal contains gossypol which is toxic to ani-

18 20-22

mals . In addition gossypol can form insol-

uble complexes with proteins and Fe and this af-
fects the utilization of protein and Fe in pigs "

Rapeseed meal and cottonseed meal may cause
for in-

In the

palatable problems
is less palatable than SBM ' .
present study the feed intake of late finishing pigs

and rapeseed meal

stance

was lower when they were provided C — MM di-
ets. Furthermore there may exist a difference in
dietary amino acid patterns and vitamin and trace

mineral concentrations between these types of di-

ets.

In swine production most diets are formula-
ted to meet or exceed the estimated requirements
for specific nutrients at all stages of life cycle. The
nutrients ingested and exceeded the needs will con-
tribute to soil and water pollution. The present
study showed that removing VIM from pig diets
during the late finishing period resulted in a re-
markable reduction in fecal Cu Fe Mn and Zn
concentrations. Since high Cu diets were still
widely-used in finishing swine production in many
countries > the control diets used in our study
were designed to contain high doses of Cu and
thus the reductions of fecal Cu concentrations with
diets of without VIM were much greater a de-
crease by 108 to 242% . In the study of Shaw et

#  diets without VTM as well as a two —

al.
thirds reduction in dietary inorganic phosphorus
for 28 d preslaughter decreased fecal Ca P Cu
Fe Mn

study differences in fecal mineral concentrations

and Zn concentrations. In the present

between diets with or without VTM in either type
of diet were reflective of differences in daily min-
eral intakes which can be calculated using ana-
lyzed dietary mineral concentrations Table 1

and ADFI Table 2 There-

fore removing VIM in the finishing pig diet is par-

data not presented .

ticularly significant in reducing environmental pollu-
tion.

Tissue vitamin and mineral concentrations were
not evaluated in our study. Results from Patience
and Gillis * suggested that removing VIM from pig
diets for 35 d prior to market resulted in reduced thi-
amin but not riboflavin or niacin concentrations in
fresh meat. Edmonds and Arentson "' reported fin-
ishing pigs devoid of supplemental vitamins and
trace minerals for either 6 or 12 wk had markedly re-
duced muscle vitamin E concentrations in both LM
and ham muscle opposed to those fed diets with ade-
quate vitamin and trace mineral fortification. Con-
versely Choi et al ® reported no difference in the

LM vitamin E concentrations with 4-wk VITM remo-
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ving in finishing pigs. According to Shaw et al. *
removing of dietary VITM and a two-thirds reduction
in dietary inorganic phosphorus in finishing pigs for
28 d preslaughter decreased concentrations of ribofla-
vin and niacin in LM but did not affect LM thiamin
and vitamin E concentrations as well as either Cu/Zn
superoxide dismutase or glutathione peroxidase activ-
ity. Therefore the effects of diets without VTM on
tissue vitamin concentrations of finishing pigs were
inconsistent. Furthermore it is worth mentioning
that most vitamins are subjected to destruction as a
result of fresh meat cooking.

Removing dietary VIM and reducing two —
thirds dietary inorganic phosphorus for 28 d pres-
laughter did not affect Fe Cu Zn and Ca concen-
trations in LM * . Edmonds and Arentson ' also
reported that removing VIM from finishing diets ei-
ther 6 or 12 wk prior to slaughter did not affect Zn
Cu and Fe concentrations in LM and Zn and Fe con-
centrations in ham muscle. Only Cu concentrations
in the ham muscle decreased in their study when
medication was devoid in the diet without VTM pigs
were crowdedly penned. Therefore unlike vita-
mins tissue trace mineral concentrations were rela-
tively consistent regardless of dietary concentra-
tions . For instance muscle Zn concentrations
were maintained during times of low Zn intake *
and muscle Cu concentrations were not affected by

. . . . 28 29-30
dietary deficiencies © or excesses .

4 Conclusion

Removing supplemental vitamins and trace min-
erals from either C-SBM or C-MM diets during late
finishing periods approximately the final 25 or 40
days would not affect growth performance carcass
and muscle quality. Furthermore removing supple-
mental vitamins and trace minerals from late finish-
ing diet had reduced the excesses of minerals in
waste material. The growth performance of finishing
pigs fed C-SBM diets was higher than that of pigs
fed C-MM diets. To justify whether removing sup-

plemental vitamins and trace minerals from the late

finishing diet in practical pig production it is essen-
tial to conduct further studies to investigate the im-
pact of the removing vitamin and trace mineral
premixes on pork storage processing and nutritive

value for human consumption.
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1 1 2 2 2
1. 400716 2. 401538
1 128 78.5+4.6 kg
4 4 8 2 x2
- - / 2 112
90.3+6.3 kg 4 4 7
1 79 ~110 kg 1 -
- P<0.01 0.05 90 ~ 105 kg 2 -
- P <0.05
P>0.05 P
>0.05 P>0.05
P <0.01 P>0.05
x / P>0.05
25 ~40 d - -
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