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Amino Acid Supplementation of High Mungbean M eal Ver micelli
By-product Dietsfor Growing-finishing Pigs

Ronachai Sitthigripong 1 and P. F. Alcantara 2

ABSTRACT

Since the mungbean meal vermicelli by-product (MBMV) had very low nutrient digestibility
values, this experiment was conducted to study the effect of amino acid supplementation of high MBMV
rations on production performance and carcass characteristic of growing-finishing pigs. Thirty-two
purebred Large White barrows averaging 30 kg were randomly assigned into four dietary treatments
composed of corn-soy diet (positive control) and three treatment groups of 30 percent MBMV diet
containing with and without (negative control : MBMYV) amino acid balance based on NRC (1988)
requirement (MBMVAA) and with high nutrient density (105 percent of corn-soy diet : hi-den MBMV).
Results indicated that addition of amino acid in low protein diet with high MBMYV failed to improve
production performance and carcass characteristic of the animals. Amino acids supplementation at level
equivalentto 105 percent NRC requirement improvethe production performanceand carcasscharacteristic
intermsof averagefeeding period, daily gain, protein efficiency ratio, feed conversionratio, loin eyearea
andlean cut yield of thehigh level MBMYV diet in growing-finishing pigs, but was not comparableto corn-
soy diet. It requires higher nutrient density inthe diet especially crude protein or increase moreamino acid
level supplementation in high MBMV diet.
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INTRODUCTION

Mungbean meal vermicelli by-product
(MBMYV), the waste material from the production
of mungbean thread (vermicelli) and mungbean
starch industries, is the localy available feed
ingredient. MBMYV contains11-23%crudeprotein,
0.43-1.83 % ether extract, 13.07-35.55 % crude
fiber, 42.87-54.01 % nitrogen free extract, 0.30-
0.68 % calcium and 0.17-0.39 % phosphorus
depending onthe kinds of raw mungbean material .

Compared to rice bran and soybean meal, MBMV
is the cheapest animal feed ingredient (3.00, 4.50
and 9.50 baht/kg., respectively). In addition, when
MBMYV has a moderate crude protein (20 %) and
low crudefiber content (15.50 %), it can be used as
aprotein sourceof growing pigs. It wasnotedinthe
report of Vijitrothai and Sitthigripong (1992) that
rations containing high level of MBMV, 100 %
replacing rice bran in the diet, resulted in poor
product performance of growing pigs (15-30 kg).
MBMYV isgenerally high inleucine and lysine but
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deficient in methionine plus cystine and arginine.
This experiment was conducted to determine the
effect of amino acid supplementation of high
mungbean meal vermicelli by-product rations on
the production performance and carcass
characteristicof growing-finishing pigs(30-90kg).

MATERIALSAND METHODS

Animals and Feeding
Thirty-two purebred Large White bar-rows

with an average weight of 30 kg were used in a
randomized compl eteblock design, replicated eight
timesonthebasisof bodyweight. Four pigsineach
block wererandomly all otted to eachtreatment and
placedinindividual pensequippedwithfeedtrough
and automatic waterer. The dietary treatments are
asfollow:

T1: Corn-soybeandiet(corn-soy : positivecontrol)

T2: 30 % MBMYV in diet (MBMV : negative
control)

T3: 30% MBMV containing amino acid balance
based on NRC (1988) require-ment diet
(MBMVAA)

T4: 30%MBMYV containing 105%energy, lysine,
methionine+cystine, threonineand tryptophan
contents of control diet (hi-den MBMV)

The rations were divided into growing and

finishing periods based on nutrient require-ments
(NRC, 1988) for the different growth stages of the
animals. The composition of dietsare presented in
Tables 1 and 2. The chemical composition of the
diets given during the experiment is presented in
Table3. All animalswerefed until they attained an
average weight about 90 kg and were slaughtered
for carcasseval uation. Drinkingwater wasprovided
all the time and feed was offered twice daily at
7:00-8:00 a.m. and 3:00-4:00 p.m. throughout the
study.

Traitsand M easurements

The pigs were individually weighed at the
beginning of the experiment. The animals were
weighed more often as they approach the desired
weight of 60 kg and 90 kg. Weighing was done
beforefeedinginthemorning. Completerecordsof
weights, feed consumption, initial and final date of
different growth stage of the animalswere kept to
determinetheaveragedaily gain, length of feeding
days, daily feed intake, and feed conversion ratio.
The computation of feed cost per kilogram gain of
pigswasbased ontheprevailing pricesof different
feed ingredients during the conduct of the
experiment.

When all animals reached 90 kg, they were
fasted 18 hours with free access to drinking water
prior to slaughter. The pigs were slaughtered fol-
lowing the standard procedures and the carcass
measurements were done following the procedure
by Sethakul (1991).

Chemical Analysis

Thenutrient contentsof variousrationswere
analyzed by proximate analysisincluding calcium
and phosphorus following the standard AOCAC
(1990) procedure. Gross energy were determined
using the ballistic bomb calorimeter.

Statistical Analysis

All data were subjected to analysis of
variance following a randomized complete block
design using the General Linear Model procedure
by statistical andysissystem (SAS, 1985). Duncan’s
multiple range test was used to determine the
significant difference among treatment means
(Gomez and Gomez, 1984).

RESULTSAND DISCUSSION

Growth Performance Study
Body weight and weight gain. Table 4



244 Kasetsart J. (Nat. Sci.) 32 (2)

showedthat nosignificantdifferencesontheaverage
initial age, initial weight, final weight at the grow-
ing and finishing stages and weight gain among
pigs fed various rations.

Average daily feed intake. No significant
differenceswere observed on the daily feed intake
of pigs fed the different rations in the growing,
finishing and the whole feeding periods (Table 4).

However, pigsfed corn-soy diet had slightly lower
daily feedintakethan thosefed MBMV containing
rations. This result probably because the higher
crudefiber content of all MBMV containingrations
(Table3) increased feedintakeof theanimals. This
finding agreeswiththereport of Grahamand Aman
(1991) that hind-gut fermenters generally attempt
to increase intake when challenged with a higher

Tablel Composition of experimental diets which were fed to growing pigs.

Ingredients (%) Diets
Corn-soy MBMV MBMVAA hi-den MBMV

Yellow corn 48.57 49.45 55.50 4541
Rice bran 30.00 0.00 0.00 0.00
Soybean meal (44%) 18.34 13.40 7.71 14.16
Mungbean meal vermicelli 0.00 30.00 30.00 30.00
Talow 0.20 4.60 4.10 7.80
Oyster shell 1.30 0.75 0.75 0.70
Dicalcium phosphate 0.25 0.70 0.75 0.75
Salt 0.35 0.35 0.35 0.35
L-Lysine 0.13 0.00 0.05 0.03
DL-Methionine 0.02 0.00 0.04 0.01
L-Tryptophan 0.04 0.00 0.00 0.01
L-Threonine 0.05 0.00 0.00 0.03
Agrifac-plus 0.25 0.25 0.25 0.25
Vitamin mineral premix 0.50 0.50 0.50 0.50
Totd 100.00 100.00 100.00 100.00
Cost, baht/kg 2 6.69 5.89 5.79 6.16
Calculated Composition

Crude protein, % 16.00 16.00 14.00 16.00

ME, kcal/kg 3100.53 3103.20 3100.59 3256.94

Calcium, % 0.64 0.64 0.64 0.64

Phosphorus, avail. % 0.25 0.25 0.25 0.25

Lysine, % 0.84 0.84 0.75 0.88

Methionine+Cystine, % 0.43 0.43 0.41 0.45

Tryptophan, % 0.22 0.22 0.19 0.23

Threonine, % 0.65 0.65 0.57 0.68

& Computation based on the prices (baht/kg) when the experiment was conducted during October, 1995 to February, 1996
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fiber diet. Among the MBMV containing rations,
pigs fed hi-den MBMYV diet was the lowest daily
feed intake followed by those fed MBMVAA and
MBMV rations during the whole growing-finish-
ing period. This result is likely affected by the
higher ether extract and energy content in hi-den
MBMV, MBMVAA and MBMYV rations,
respectively.

Averagedaily metabolizableener gy (ME)
intake. The growing pigs fed corn-soy diet had
lower (P<0.05) daily ME intake than those fed hi-
denMBMYV diet but wasnot significantly different
with those on MBMV and MBMVAA rations
(Table 4). While, the feed intake in this stage was
not significantly different. This result is probably
duetothehigher ME contentinhi-denMBMYV diet

Table2 Composition of experimental diets which were fed to finishing pigs.

Ingredients (%) Diets
Corn-soy MBMV MBMVAA hi-den MBMV

Yellow corn 54.90 57.43 63.53 53.40
Rice bran 30.00 0.00 0.00 0.00
Soybean meal (44%) 12.60 6.67 0.97 7.43
Mungbean meal vermicelli 0.00 30.00 30.00 30.00
Talow 0.00 3.60 3.10 6.80
Oyster shell 1.20 0.70 0.60 0.60
Dicalcium phosphate 0.00 0.50 0.60 0.60
Salt 0.35 0.35 0.35 0.35
L-Lysine 0.11 0.00 0.06 0.02
DL-Methionine 0.01 0.00 0.04 0.01
L-Tryptophan 0.04 0.00 0.00 0.01
L-Threonine 0.04 0.00 0.00 0.03
Agrifac-plus 0.25 0.25 0.25 0.25
Vitamin mineral premix 0.50 0.50 0.50 0.50
Tota 100.00 100.00 100.00 100.00
Cost, baht/kg 2 6.37 5.56 5.46 5.82
Calculated Composition

Crude protein, % 14.00 14.00 12.00 14.00

ME, kcal/kg 3130.66 3132.44 3131.19 3286.52

Calcium, % 0.52 0.54 0.52 0.53

Phosphorus, avail. % 0.20 0.20 0.21 0.21

Lysine, % 0.68 0.68 0.60 0.71

Methionine+Cystine, % 0.36 0.36 0.34 0.38

Tryptophan, % 0.19 0.19 0.16 0.20

Threonine, % 0.56 0.56 0.48 0.59

@ Computation based on the prices (baht/kg) when the experiment was conducted during October, 1995 to February, 1996
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(Table 1). During the finishing and the whole
growing-finishing periods, no significant
differences were noted on the daily ME intake of
pigs fed various rations. However, pigs on corn-
soy diet had dlightly lower daily ME intake than
those on the MBMYV containing rations probably
due to the higher crude fiber content in MBMV

containing rations (Table 3).

Averagedaily crudeprotein (CP) intake.
Pigson MBMVAA diet had lower (P<0.01) daily
CP intake than those fed the other rations during
every feeding periods except that those fed corn-
soy diet (Table4). No significant differenceswere
observed on daily CP intake of pigsfed corn-soy,

Table3 Chemical analysis of experimental diets fed to growing and finishing stages.

Composition (%) Diets
Corn-soy MBMV MBMVAA hi-den. MBMV

Dry matter

growing stage 90.18 91.25 91.05 91.84

finishing stage 91.21 91.64 91.65 92.45
Crude protein

growing stage 15.99 15.98 14.17 16.08

finishing stage 13.64 13.96 12.15 14.01
Ether extract

growing stage 8.59 7.83 8.07 11.71

finishing stage 721 6.48 6.73 9.40
Crude fiber

growing stage 2.67 6.86 6.31 5.86

finishing stage 4.00 6.26 6.17 5.87
Ash

growing stage 5.75 5.42 5.45 544

finishing stage 574 4.40 4.15 4.81
Nitrogen free extract

growing stage 57.18 55.16 57.05 52.75

finishing stage 60.62 60.54 62.45 58.36
Calcium

growing stage 0.70 0.78 0.88 0.89

finishing stage 0.69 0.75 0.67 0.77
Total phosphorus

growing stage 0.72 0.47 0.51 0.40

finishing stage 0.61 0.34 0.33 0.36
Gross energy, kcal/kg

growing stage 4986.00 5048.30 5061.50 5264.80

finishing stage 4966.30 4856.50 4911.70 5195.70
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MBMYV and hi-den MBMV rations. Thisresult is
probably dueto the lower crude protein content in
MBMVAA diet than those in the other rations
(Table 3).

Length of feedingdays. PigsfedMBMVAA
diettook |onger (P<0.01 and P<0.05) feeding period
than those fed the other rations during the growing
and finishing stages, respectively except that pigs
fedMBMYV dietinthegrowing stage. For thewhole
growing-finishing stage, pigsfed MBMVAA also
took longer (P<0.01) feeding period than those fed
the other rations (Table 5). Thisresult is probably
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dueto the lower ADG of pigson MBMVAA diet
(Table 5) than those fed the other rations. No
significant differences were observed on feeding
period of pigs fed corn-soy, MBMV and hi-den
MBMYV rationsin every feeding stages. However,
the result indicated that the high nutrient density
should be increased to improve the feeding period
of high level MBMYV ration in the growing-finish-
ing stage.

Averagedaily gain (ADG). Table5showed
that pigs on MBMVAA diet had lower (P<0.01)
ADG during the growing and the whole growing-

Tabled4 Average age, weight, daily feed intake, metabolizable energy intake and crude protein intake

of pigsfed experimental diets.

Criteria Diets
Corn-soy MBMV  MBMVAA  hi-den. MBMV MEAN SE

No. of animals 8 8 8 8
Initial age, days 79.75 79.88 77.00 78.38 78.75 1.04
Initial wt., kg 30.45 30.38 30.31 30.43 30.39 0.29
Final wt. at growing stage, kg 60.39 60.43 60.30 60.41 60.38 0.05
Final wt. at finishing stage, kg 90.45 90.39 90.25 90.49 90.39 0.06
Weight gain, kg

30-60 kg 29.94 30.05 29.99 29.99 29.99 0.30

60-90 kg 30.06 29.96 29.95 30.08 30.01 0.07

30-90 kg 60.00 60.01 50.94 60.07 60.00 0.29
Average daily feedintake, g

30-60 kg 2164.22 2278.33 2291.79 2307.93 2260.57  29.69

60-90 kg 2771.05 2923.11 2857.96 2760.14 2828.06  40.75

30-90 kg 2451.17 2581.87 2562.51 2527.87 2530.85 29.57
Average daily metabolizable energy intake, kcal

30-60 kgl 6710.23° 7070.10%  7105.89% 7516.792 7100.75 102.49

60-90 kg 8675.20  9156.45 8948.82 9071.24 8962.93 128.32

30-90 kg 7639.81 8048.89 8001.72 8273.17 799090 98.03
Average daily crude protein intake, g

30-60 kg2 346.062 364.082 324.75P 371.122 351.50 5.48

60-90 kg2 377.97%  408.072 347.24b 386.702 379.99 6.55

30-90 kg2 360.8220 384.522 335.40P 378.462 364.80 5.39

1 Meanswithin rows showing different superscripts are different (P<0.05).
2 Means within rows showing different superscripts are different (P<0.01).



248

finishing stages and lower (P<0.05) ADG in the
finishing stage than those fed the other rations. No
significant differences were observed on ADG in
pigs fed corn-soy, MBMV and hi-den MBMV
rations in every feeding stages. This result is
probably due to the high level of crude fiber and
low crude protein and amino acid contents as well
as the low net protein utilization (NPU) value of
MBMYV (47.23 %) in MBMVAA ration. Also, the

Kasetsart J. (Nat. Sci.) 32 (2)

low crude protein intake (Table 4) of pigs fed
MBMVAA diet has been suggested as possible
reason. Among theMBMYV containing rations, the
pigs fed hi-den MBMV diet had the highest ADG
followed by those on MBMV and MBMVAA
diets, respectively. This finding agrees with the
reportsof Lawrence(1977); Cromwell etal. (1993)
that the growth rates of pigs were improved pro-
gressively when fed with diet containing high

Table5 Averagefeeding days, daily gain, protein efficiency ratio, feed conversion ratio and feed cost
per gain of pigs fed experimental diets.

Criteria Diets
Corn-soy MBMV MBMVAA hi-den MBMV  MEAN  SE

No. of animals 8 8 8 8
No. of feeding day, days

30-60 kg2 37.38b 3888 42382 37.13b 3894 068

60-90 kgl 3450b 3513b 41252 35.88b 36.69 092

30-90 kg2 71.88P  7400P 83632 73.00P 75.63 148
Average daily gain, g

30-60 kg2 805.122 774662 709.66P 812.022 77536  11.69

60-90 kgl 886.242 864.852 737.98P 847.192 834.07 20.73

30-90 kg2 84250a 815552 721.28P 828.252 801.90 14.36
Average protein efficiency ratio, gain/protein intake

30-60 kg2 2.332 2.13P 2.19% 2.19% 221 0.02

60-90 kgl 2.342 2.12b 2.12b 2.19% 219 003

30-90 kg2 2.332 2.12b 2.15% 2.19% 220  0.02
Feed conversion ratio

30-60 kg2 269¢  294b 3244 2.84 be 293  0.04

60-90 kg2 3.15Pb  3.40b 3912 3.28b 3.43 0.07

30-90 kg2 2920 317b 3572 3.06P 3.18 0.05
Feed cost per gain, baht/kg 3

30-60 kgl 18.00a 17.32b 18752 17.500 1789 017

60-90 kgl 20.073 1891b 21332 19.07b 19.84 031

30-90 kg2 19.023 1810P 20042 18.28 P 1886  0.22

1 Meanswithin rows showing different superscripts are different (P<0.05)
2 Means within rows showing different superscripts are different (P<0.01)
3 Compositionbaseontheprice (baht/kg) of feedstuffswhen theexperiment was conducted during October, 1995 to February, 1996.
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protein, digestible energy and lysine to meet the
required daily nutrient intakes. Moreover, Castell
etal. (1994) stated that anincreasein dietary crude
protein or lysine:energy ratio, led to significant
improvements in growth rate, gain:feed and lean
content of the pigs. However, the result indicated
that just only 5 % amino acid supplementation of
theMBMV tobalancethediet will notimprovethe
growth rate of the pigs. Bulk feed dueto high fiber
content still limit the utilization of MBMV. To
correct this it requires the increase in nutrient
density especially crude protein or more amino
acid supplementation in the diet.

Protein efficiency ratio (PER). Pigs fed
corn-soy ration had higher (P<0.01) PER than
those on MBMV diet but was not significantly
different with the pigs fed MBMVAA and hi-den
MBMYV rations (Table 5) during the growing and
thewholegrowing-finishing stages. Inthefinishing
stage, pigs fed corn-soy diet had better (P<0.05)
PER thanthoseon MBMV and MBMV AA rations
but wasnot significantly different with thepigsfed
hi-den MBMYV ration. There were no significant
differences on PER value of pigs fed all MBMV
containing rations. The pigson MBMV diet gave
the poorest PER value probably due to the higher
crudefiber contentinthisdiet thantheother rations
(Table 3). Cunningham et al. (1962) ; Baird et al.
(1974) reported that a decrease of approximately
1.1-1.6 % in crude protein digestion for each 1 %
increase in crude fiber of the pigs diet. However,
the result showed that in all feeding periods, the
high nutrient density shouldbeincreasedtoimprove
the PER value of the high level MBMYV ration.

Feed efficiency. Table 5 showed that in
every feeding periods, pigs fed MBMVAA diet
had poorer (P<0.01) feed efficiency than thosefed
corn-soy, MBMV and hi-den MBMYV rations. In
the growing stage, pigs fed corn-soy diet showed
better (P<0.01) feed efficiency than those fed
MBMV and MBMVAA rations but was not

significantly different with the pigs fed hi-den
MBMYV diet. The animals on corn-soy diet had
higher feed efficiency than those fed all MBMV
containingrationsprobably duetothehigher ADG,
PER value and lower daily feed intake of pigsfed
corn-soy diet. Among the MBMV containing
rations, the pigs fed hi-den MBMYV diet had the
highest feed efficiency followed by MBMV and
MBMVAA rations, respectively. This result is
probably due to the higher ADG, PER value and
lower daily feed intake of pigsfed hi-den MBMV
diet. Thisis supported by the reports of Lawrence
(1977) and Castell et al. (1994). However, the
result indicated that the nutrient density should be
increased to improve 3.6 % feed efficiency of high
level MBMYV diet but simultaneous decrease 4.8%
feed efficiency when compared to corn-soy diet.
Therefore, just only 5% amino acid supplementation
of theMBMYV to balancethe diet will not improve
the feed efficiency of the pigs . Bulk feed due to
high fiber content still limit the utilization of
MBMV. To correct thisit requires the increase in
nutrient density of the diet such ascrude protein or
more essential amino acid supplementation in the
diet.

Feed cost per gain of pigs. In the growing
and finishing periods, pigson MBMVAA diet had
higher (P<0.05) feed cost per gain than those fed
MBMYV and hi-den MBMV rations but was not
significantly different with those fed corn-soy diet
(Table 5). For the whole growing-finishing stage,
pigs fed MBMVAA aso was more expensive
(P<0.01) thanthosefed MBMV and hi-denMBMV
rations but showed no significantly different with
those fed corn-soy diet. There were no significant
differences between the feed cost per gain of pigs
fedcorn-soy, MBMV and hi-denMBMV rationsin
every feeding periods. However, theresultindicated
that theMBMV AA diet isthemost expensivefeed
for growing-finishing pigs. Thefeed cost per gain
of pigsoncorn-soy diet wasslightly moreexpensive
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than thosefed MBMYV and hi-den MBMV rations.

Car cass evaluation

The daughter and carcass characteristic of
the pigs fed various dietary treatments are
summarized in Table 6. Carcass characteristic in
terms of slaughter weight and age, hot and chilled
carcass yields, carcass backfat thick-ness, carcass
length, leaf fat weight, trimmed ham, trimmed
picnic shoulder and trimmed boston butt, were not
significantly different between thepigsfed various
rations. The pigs on MBMVAA diet had larger
(P<0.05) leaf fat yield than those fed MBMYV and
hi-den MBMV rations but was not significantly
different with thosefed corn-soy diet. Thethinnest
leaf fat yield was noted on pigsfed hi-den MBMV
diet probably because this diet has a more balance
amino acid than the other rations. For lean cut
weight and percentagelean cut of slaughter weight,
pigs on MBMVAA diet had lower (P<0.05) than
those fed corn-soy diet but was not significantly
differentwiththosefedMBMV and hi-denMBMV
rations.

The loin eye area, trimmed loin yields and
percentage lean cut of chilled carcass weight of
pigsfed corn-soy diet showed higher (P<0.01) than
thosefed MBMV and MBMV AA rations but were
not significantly different with the pigs fed hi-den
MBMYV diet. This result is probably due to the
higher PER value and lower crude fiber content in
corn-soy diet aswell asthelower crude protein and
amino acid contentsof MBMV AA diet. However,
theresultindicated that carcasscharacteristicssuch
ascarcassbackfat thickness, leaf fat yield, trimmed
ham, trimmed picnic shoulder, trimmed boston
butt, trimmed loinandlean cut yieldsof pigsfed hi-
denMBMYV diet weredlightly better than thosefed
MBMYV andMBMV AA rationsand closely similar
to corn-soy diet-fed pigs. Therefore, whenMBMV
is supplemented with essential amino acid it

improves the protein utilization of the diet and
showssimilar carcasscharacteristictothecorn-soy
diet-fed pigs.

CONCLUSION

Addition of amino acid in low protein diet
withhighMBMYV failed toimprovetheproduction
performance and carcass characteristic of the
animals. Supplementation of amino acids and
energy at 5 percent level together with 30 percent
MBMYV dietimprovedtheproduction performance
and carcass characteristic in terms of average
feeding period, daily gain, protein efficiency ratio,
feed conversion ratio, loin eye area and lean cut
yield of the high level MBMYV diet in growing-
finishing pigs, but was not comparableto corn-soy
diet. Bulk feed dueto high fiber content still limit
theutilizationof MBMV. Tocorrect thisitrequires
more nutrient density in the diet particularly crude
protein or increase more amino acid level supple-
mentation in high MBMYV diet.

WhenMBMYV isusedinpigsration, thefeed
formulation can not be based on NRC requirement.
It requiresmorenutrient density than corn-soy diet.
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Table 6. The slaughter and selected carcass characteristics of pigs fed various diets.

Traits Diets

Corn-soy MBMV MBMVAA hi-den MBMV  MEAN SE

No. of animals 8 8 8 8
Slaughter wt., kg 93.50 93.53 92.68 93.46 9329  0.39
Slaughter age, days 15750 16113  166.38 157.50 160.63  2.05
Hot carcass wt., kg 71.85 71.60 71.16 71.35 71.49 0.42
Hot carcassyield, % 76.84 76.54 76.79 76.34 76.63 0.30
Chilled carcass wt., kg 69.96 69.71 69.35 69.37 69.59  0.44
Chilled carcassyield, % 74.82 74.52 74.83 74.21 7459 031
Carcass backfat thickness,cm  3.01 2.99 3.23 3.01 3.06 0.07
Carcass length, cm 79.13 79.13 79.38 76.75 7859 053
Loin eye area?, sg.cm 45882  40.38P 40.19P 43.442b 4247  0.77
Leaf fat wt., kg 1.27 1.10 1.38 1.07 1.21 0.05
Leaf fat yield?, % 1.36% 1.18P 1.492 1.14b 1.29 0.05
Trimmed ham

weight, kg 15.50 15.26 15.13 15.33 1530 015

of slaughter wt., % 16.58 16.31 16.32 16.40 1640 015

of chilled wt., % 22.15 21.88 21.81 22.11 21.99 018
Trimmed picnic shoulder

weight, kg 7.93 7.68 7.43 7.72 7.69 0.08

of slaughter wt., % 8.48 8.21 8.01 8.27 824  0.09

of chilled wt., % 11.33 11.02 10.72 11.15 11.05 011
Trimmed boston butt

weight, kg 5.53 5.25 5.18 5.42 534 007

of daughter wt., % 5.92 5.61 5.60 5.79 5.73 0.07

of chilled wt., % 7.92 7.52 7.49 7.80 7.68 0.09
Trimmed loin

weight?, kg 10.762  9.57b 9.33° 10.278b 998 0.16

of slaughter wt.2, % 11512  10.22P 10.08° 10.9920 1070 017

of chilled wt.2, % 15392 13.71P 13.470 14.812 1434  0.22
Lean cut

weightl, kg 39722 37.76%  37.06° 38.78% 3833 035

of slaughter wt.1, % 42492 40.35P  40.00° 41,502 41.08 0.33

of chilled wt.2, % 56.792 54.13%  534gP 55.93% 55.08 041

1 Means within rows showing different superscripts are different (P<0.05)
2 Means within rows showing different superscripts are different (P<0.01)
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