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CHAPTER I
INTRODUCTION

It is a well established fact that hogs will usually lose weight
while in transit from the farm to market or slaughterhouse. This loss
in weight is commonly called shrinkage or drift and is of vital import-
ance to all persons concerned with the swine industry.

Shrinkage may be either excretory or tissue. Excretory shrinkage
is defined as the loss in weight resulting from the elimination of ex-
creta, which is usually referred to as the elimination of fill. Loss in
weight due to excretion does not affect the carcass weight, therefore,
the dressing percent is not changed when based on farm weight. However,
tissue shrinkage is a loss in tissue weight thus lowering the carcass
weight and dressing percentage.

The problem of shrinkage has long been a source of misunder-
standing between farmers, transportation agents, marketing men and
packers. The problem will become even more important if in the future
a greater number of hogs are sold on the basis of grade and yield as is
being done in such countries as Denmark and Canada.

The amount and kind of shrinkage is a difficult problem to answer
because of the great variation in the dressing percentage of similar hogs.
Also hogs are produced, transported and marketed under a wide variety of
conditions., Examples of these various conditions are the different breeds
of hog, types of ration fed, market weights, amount of fill, weather and

 time in transit, mode of transportation, selling direct or auction or



terminal market; etc,

If tissue shrinkage does not occur or is not affected materially

by watering and feeding while in the marketing process, then "fill" is

an economical waste to society.

Dowell and Bjorka in their book Livestock Marketing makes the

following statementg

The packer objects to animals with heavy fill, not only because
they dress a relatively small percentage of carcass but also
because they are more difficult to handle during the process of
slaughtering. Packers often keep the animals they buy in hold-
ing pens for a certain length of time in order that part of the
£ill may be eliminated. The practice (of filling hogs) is
wasteful of feed, increases marketing costs, reduces the value

of animals for slaughter; and tends to lower rather than increase

total net returns to producers.

The purposes of this thesis wereg

1. To determine the amount of tissue shrinkage as compared to

excretory shrinkage during a four day fasting regime.

2. To determine, if possible, what tissues were involved in
tissue shrinkage,

3o To study the effects of fasting on the pH of contractile
tissue and consequent effects of cured meat.

L. To correlate dressing percentage with various carcass

measurements,

5. To study the effect of length of haul on shrinkage percentages.



CHAPTER II
REVIEW OF LITERATURE

Research work concerning the effects of pre-slaughter fasting time
. upon shrinkage and the pH of contractile tissue is limited. Data dealing
specifically with tissue shrinkage is even more limited. No detailed
shrinkage data under control laboratory conditions could be found.

Based on a study of over six million hogs, Bjorka (1938) found
that excretory shrinkage took place at a rapid rate in the early part of
transit; and reached a maximum en route at thirty to thirty-six hours.
Excretory shrinkage was greater for light weight hogs. Shrinkage for all
hogs increased as time in transit increased, even when feed and water were
given. Tissue shrinkage began early in transit and continued at a fairly
constant rate during transit; however, this rate decreased somewhat as time
in transit increased.

Observation of light-weight hogs showed larger amounts of tissue
shrinkage in the early period of transit than heavier hogs; but light-
weight hogs adjusted faster and shrunk less as time in transit increased.
Hogs weighing one hundred eighty to one hundred ninety-nine pounds that
were in transit twelve hours, during the winter, had an average yield of
seventy-eight percent, while those in transit eighty-four hours yielded an
average of 7h.5 percent. Hogs which weighed two hundred to two hundred
nineteen pounds and were in transit twenty-five to thirty hours, forty-
five to fifty hours and sixty to sixty-five hours had respectively 1.5,

2.8 and 3.0 percent tissue shrinkage.
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In a study of 11,109 market hogs, Henning and Stout (1932) found that
production factors, rations and distance transported did not affect the
yield. Hogs which were not fed for eight hours or more before loading
dressed as high as those fed just before trucking. A definite seasonal
difference was noted, yields were lowest in early fall and highest in Jan=
uary and February. Analysis showed that hogs receiving water but no feed,
slaughtered within five days after leaving the farm, yielded the same as
those immediately slaughtered. While hogs held seven days dressed less
and showed a downward trend for each additional day held.

Ashby (1933) reported a great variation in shrinkage. Market hogs
that weighed two hundred twenty pounds and were shipped one hundred twentye
eight miles by rail had an average excretory shrinkage of 1.19 percent. The
shrinkage ranged from a minus 2,09 to minus 6.4l percent. While those hogs
trucked one hundred twenty-seven miles had an average excretory shrinkage of
1.20 percent with a range of plus 1.82 to a minus 6.4 percent.

Wiley (1931) found considerable variation in excretory shrinkage from
month to month with a range of 1.65 to 2.38 percent. The lowest shrinkage
was in January and February and highest in June, July and August. Shrinkage
of hogs in mixed carloads, those also containing sheep or cattle, was higher
than in straight shipments. Distance to market on a class interval of
twenty-five miles gave a very erratic curve which showed only a general trend
for shrinkage to increase as time in transit increased. Shrinkage increased
as the maximum temperature increased, except in very cold weather, where it
had a tendency to increase as the maximum temperature dropped below fifteen

to twenty degrees Fahrenheit.



In the above experiments good present day laboratory techniques and
controls were not used. Tissue shrinkage was calculated as the difference
in the carcass weight of hogs of similar live weight purchased and
slaughtered locally in comparison with hogs which were transported before
killing. The difference between the tissue shrinkage and the total shrink-
age was assumed to be excretory shrinkage.

Pomeroy (1941) reared five litter mates to a weight of three hundred
thirty pounds. He then killed one hog and put the other four on a sub-
maintance ration of straw and water. The four hogs were killed at approxi-
mately equal.weight intervals from three hundred thirty pounds to the re=-
duced weight of two hundred pounds. He found t hat tissues were affected in
inverse order of their development. Fat was used as an energy source before
muscle and bone. The tissue affected first was kidney fat, next subcutane-
ous fat, then early developing caul, mesenteric and intermuscular fat. Next
came the muscle tissue. Followed by bone which was affected the least,

Aunan and Winters (1949) reported a positive highly significant
correlation of .659 between dressing percentage and average back fat. This
is in accord with work of Loeffel, Denick and Peters (1943), Robinson (19L46)
and Zeller and Hetzer (19L4L), who found that as the weight and fat increased
the dressing percentage increased.

Based on a study of two hundred seven hogs, Zobrisky, Brady and
Lasley (1953), found total fat highly associated with back fat thickness
and to a lesser extent with body width and length.

Cole et al. (1953) found a highly significant correlation existed

between type and dressing percentage of hogs of the same weight and age.
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Longer hogs with deeper chest measurements had the lowest dressing percent-
age. In this same study chuffy hogs had 32.2 percent less of their kill
weight made of viscera than longer, rangy hogs.

Bowman (1954), reported that as the carcass weight increased back fat
thickness, carcass length and dressing percentage increased. Depth of chest
measurements did not show the same clear cut trend. This measurement was
taken as the distance from the lower edge of the vertebral foramen to the
lower edge of the sternum,

Bull and Longwell (1929), based on a study of eighty hogs, reported
no significant difference in dressing percentage between chuffy, inter-
mediate and rangy types of hogs of the same weight; but a great variation
within each group. No significant difference was found in depth of chest
between groups. Depth of chest was measured from the outside edge of the
skin of the back fat to the ventral edge of the sternum.

Bate=Smith (1937-19L49) reported the major factor affecting pH in
meat is the formation of lactic acid from glycogen in the tissue. The
precise pH of the muscle immediately prior to cessation of the circulation
depends on the recent history of muscular activity. A resting muscle has
a neutral reaction and normally contains a considerable amount of glycogen.
After death the pH decreased with the production of lactic acid. When the
muscle is fatigued, shortly before death, its glycogen reserve is depleted;
therefore, during rigor mortis there is less lactic acid formed. Conse-
quently the muscle is ultimately less acid. It was found that if the
animals were not fed during the resting period, replenishment of glycogen

in the muscle toock place very slowly from the liver. If the animals were



fed, the glycogen was supplied from the blood to the muscle and this re-
placement was more rapid.

Callow (1938, 1939) found that carcasses from fatigued pigs have
muscular tissue with a higher pH than from well-rested animals. Groups of
pigs, which although rested for a period from two and a half to seventeen
hours and were then walked one half mile to the slaughter house had an
anverage pH of 6,00 to 6,18, Similar grouﬁs carried the short distance by
truck had an average pH of 5.75 to 5.83. Callow further reported that
muscles vary in their sensitivity to fatigue, for example, the pH of the
psoas major was 5.72 while a pH of 5.48 was obtained for the longissimus
dorsi.

It should be noted that the preceeding experiments were planned to
determine the effects of fatigue on pH and not necessairly the effects of
fasting.

McCarthy and Mackintosh (1953) in a study of four hogs, found the
variation in the pH of the hams to be from L.8 to 6.5. The ultimatz pH
of psoas major appeared to have a higher pH value than the hams.

Rose and Peterson (1951) reported that reserve carbohydrate in both
muscle and liver of rats was somewhat depleted by starvation and seriously
depleted by exercise. ngimnm depletion resulted from a combination of the
above,

Wilcox et al. (1953), based on a study of five swine that were fasted
for sixteen hours before slaughter, reported an average liver weight of three
pounds. They found the liver had an average of 0.86 percent glycogen while

the muscle contained 0.18 percent.
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Ingraham (1948) reported that forty-six different species of bacteria
have been isolated from hams and bacons. Of these forty-six species, fif=-
teen were unable to grow at a pH of 5.5 and the rate of growth of the re-
maining species increased 5.5 times with an increase of 1.0 pH to a pH of
6.5, Ingraham also stated that during the reorganization of the bacon in-
dustry in Northern Ireland in 1934, much ham spoilage occurred. The es=
sential change of this reorganization was to ship hogs alive to the slaughter
plant for immediate killing, instead of slaughtering the hogs at the farm.

A change to feeding and resting the hogs before slaughter reduced ham spoil-
age. Ingraham found that the hams of fatigued animals which were rested
twenty-two hours before slaughter had a pH of 5.91, after forty-six hours
the value decreased to 5.78, and after a total resting period of seventy
hours before slaughter the pH was lowered to 5.59.

Jones (1952) found that when the pH of meat was below 4.5 all bacte
eria growth was inhibited with one or two exceptions. The bacteria were not
necessairly destroyed but did remain dormant.

Duisberg and Miller (1942) found as the pH approached 7, the color

fixation was normal but the meat became undesirable, tender and gelatinouse



CHAPTER III

SOURCE OF MATERIAL AND PROCEDURE

Data reported in this thesis were obtained from eighty-four hogs
comprising thirteen litters. Sixty-seven of these hogs were obtained within
a radius of fifteen miles of the University of Tennessee, These were termed
the short haul litters. The remaining nineteen hogs were purchased at one
farm, one hundred sixty miles from the University, and were termed long haul
litters.

A1l hogs had been ear notched shortly after birth, which provided a
true identification of litter mates. The breeds represented were Duroc,
Hampshire, Yorkshire and Hampshire x Yorkshire.

The same scale was taken to each farm and all hogs were weighed to
the nearest one<half pound. Hogs of each litter were identified by painting
numbers on each individual's back,.

For the short haul, litters having at least five hogs per litter were
selected. For the long haul, litters of at least four hogs were obtained.
One hog per litter from the short haul group was slaughtered immediately
upon arrival at the University abbatoir. It was impossible to slaughter any
of the long haul pigs at zero hours of fasting, because of the time consumed
in transit, therefore;, the first hog was not slaughtered until the end of the
first fasting period. The remaining hogs were given water but no feed. There=
after one hog of each litter was killed at the end of the twenty-fourth,
forty-eighth; seventy-second and ninety-sixty hour of fasting. Selections

for fasting intervals were made at random.
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Hogs were slaughtered and dressed a modified shipper style, that is
the carcass was split; however, the head; leaf fat and ham facing were not
removed. Weights were obtained of the gastro-intestional tract (esophagus,
stomach, small and large intestine, pancreas, ruffle fat and bung) both
full and empty, viscera (gastro-intestional tract plus the heart, liver,
caul fat, trachea and spleen), heart, liver, tongue, spleen, stomach, small
intestine and large intestine. The last three were weighed and recorded
with all the contents. The stomach, small intestine and large intestine
were then emptied of all contents, flushed out and weights recorded.

All weights recorded for both the slaughter data and the cutting
data were taken to the nearest ounce.

The carcasses were chilled in a thermostatically controlled cooler
at thirty-four to thirty-six degrees Fahrenheit for approximately forty-
eight hours. After chilling, each carcass was weighed as a modified shipper
style carcass, The carcasses were re-weighed as a packer style carcass,
which involved the removal of the head, leaf fat and ham facing. Both sides
of the carcasses were then cut up by the same individual into wholesale cuts
according to the cutting procedure as outlined by the Second Annual Reciprocal
Meat Conference (1949). The procedure used was as followss the hind foot
was removed at the bony projection on the inside of the hock or approxi-
mately one-half inch above the knee joimt., The rough shoulders were taken
off between the junction of the second and third theracic vertebra and at
right angles to the general line of the back. Trimming of the rough
shoulder was accomplished by lifting the neck bones, removing excess

brisket flap and cutting off the jowl at the shoulder crease, parallel to
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the shoulder cut. The clear plate was removed by leaving approximately one=
fourth inch of fat on the shoulder,

The ham was removed by cutting between the second and third sacral
vertebrae at right angles with the line of the shank., These hams were
trimmed by removing the flank corner following the natural seam on the
flank sidey, and removing the tail bones along with any excess fat in this
aresa.

The rough loin was separated from the rough belly by cutting along
a straight line made by snugging the psoas major muscle at the posterior
end of loin and just missing the ventral portion of the back bone at the
anterior edge of the loin, This cut was made with the flat side of blade
bone paralled to the table. The back fat was removed from the loin leav-
ing one=fourth inch of fat on the loin., The spare ribs were removed by
scoring the secondary flank muscle along the center line and taking out
all of the soft cartilages. The belly was further trimmed by squaring the
ends and cutting just above the teat line. Lean trim and fat trim were
separated,

The measurement data taken immediately following the chilling process,

as shown in Figure 1, were length of carcass, depth of back fat thickness
at three different locations;, and depthy, width and length of chest.
Length of carcass was taken as the distance from the anterior edge of the
first rib next to the spinal processes to the anterior edge of the aitch
bone. The back fat thickness was measured at the first and last thoracie
vertebra and the last lumbar vertebra. These measurements were taken

from the outside edge of the skin to the natural separation line between
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Figure 1. Carcass Measurement Guide: Length of Carcass,
Line A to C; Length of Chest, Line A to By Chest Depth, Line D;
Backfat Thickness, Average of E,, E,, E3.
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back fat and under-lying tissue. Depth of chest was measured as the dis-
tance from the vertebral foramen of the seventh rib to the ventral edge of
the sternum. The width of chest was measured horizontally from between
the seventh and eighth rib of one side to the same point on the opposite
side. Length of chest was taken as the distance from the anterior edge of
the first rib to the posterior edge of the last rib.

The hams were marked for identification at the time of cutting and
then cured with the following mixtureg

1. Eight pounds of salt

2. Two pounds of sugar

3. One and a half ounces of sodium nitrite

Lo One-half ounce of sodium nitrate.

The hams received ten percent by weight, of the above mixture
applied in three applications, receiving one-third at each application.
Applications of the cure mix were repeated every seven to nine days. Two
days for each pound of ham;, or a maximum time of thirty-five days, were
allowed for curing,

After the curing process was completed, hams were soaked in vats
of lukewarm water (one hundred ten degrees Fahrenheit) for approximately
two and a half hours.

After the soaking process the hams were placed in the smokehouse
over night, and then smoked with Hickory sawdust for forty-eight hours at
a controlled temperature of one hundred ten degrees Fahrenheit. After the
smoking period the hams were placed in a thirty-four to thirty-six degree

Fahrenheit cooler and allowed to chill for twenty-four hours.
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Equipment used to run pH readings consisted of a Beckman Model H=2
glass electrode pH meter, sensitive to 0,03 pH unity, with a calibration
of 0.1 unit. The pH determinations were made and recorded of samples of
the forty-eight hour chilled ham and the chilled smoked ham,
All percentages reported in this thesis were based on the off-

feed weight.




CHAPTER IV
RESULTS AND DISCUSSION

The eighty four hogs used in this thesis comprised thirteen
litters which came from five different farms. At least one hog from each
litter was represented during each fasting period. Admitting the possi=
bility of variation within litters, it was beleived that the effects of
feeding, handling, type of hogs and envimment factor were minimized by
using litter mates.

As shown in Table I, the average off feed weight of the groups
ranged from two hundred fifteen to two hundred twenty pounds. The
average backfat thickness varied from 1.69 to 1l.7L inches, while the
length of side ranged from 28,7 to 29.1 inches.

The shrinkage data presented in Table I shows that one=half of
the total shrinkage occurred during the first twenty hours for those
hogs fasted a' total of ninety=-six hours. By the end of the forty-eighth
hour eighty-eight percent of the total shrinkage had occurred.

Again observing Table I, on hogs killed packer style, there was a
trend to lower yields for those hogs wﬁich were fasted ninety-six hours
as compared to hogs killed immediately off feed. However, in studying
Table II, there is no significant difference between the dressing percent-
age and the length of time off feed. In this table the fasting periods
were broken down into short hauly, long haul and combined short and long
hauls. A significant difference in yield was noted between litters with

the exception of the group comprising the long haul. All of these hogs,

;
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however, were sired by the same Yorkshire boar. Therefore, hogs in this

group were closely related no matter which litter they comprised. This
explaiﬁs why the variation in dressing percentage was small between
litters of the long haul group.

Because of the significant variation in dressing percentage
between most of the litters, correlation of the average dressing per-
centage downward trend with time off feed was determined (Table X). A
negative correlation of .293 was observed which was significant at the
five percent level., The values used in this correlation were the dress-
ing percentage mean of each of the fasting intervals. From this negative
correlation it would appear that some tissue shrinkage might be taking
place. However, as stated in the preceding paragraph, the analysis of
variance did not show this difference which might be due to the great
variation between litters.

Brody (19L45) reported that for a 220.5 pound hog it would re-
quire 2,65l Calories for a male and for a female 2,316 Calories to full=
fill the energy requirements for a twenty-four hour period of fasting,
It might be logically reasoned that the hogs used in this thesis could
have obtained enough energy for the first twenty-four hours from the loss
in liver weight, empty gastro-intestional tract and from theAundigested
feed in the intestional tract. Approximately one-=half of the hogs used
in this thesis were males and one-=half were females. By taking an aver-
age of the Calories necessafy for a male (2,65L)and female (2,316), it

would be assumed that 2,485 Calories were necessary to take care of the

energy requirement for a twenty-four hour period, or 7,455 Calories
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for seventy-two hours. Pomeroy (1941) reported that fat was the first
tissue used as a source of energy when hogs were placed on a submainte-
ance diet. Since fat has nine Calories of energy per gram, it was esti-
mated that 1.83 pounds of fat tissue would be necessary to supply the
energy requirements for seventy-two hours. This would only be 0.82 per=-
cent tissue loss for a 220.5 pound hog. As was shown in Table I, there
was 1.30 percent lower yield, based on a shipper style carcass, for hogs
fasted ninety-six hours as compared to those killed immediately off of
feed. This was fairly close to the above calculated shrinkage. If some
muscle tissues or carbohydrates were used as energy the calculated wvalue
would be even closer to that shown in Table I.

Table III shows percentages of the various portions of offal that
affect dressing percentage materially. It is clearly shown that over
one=half of the loss in weight of viscera occurred in the first twenty-
four hours and eighty-seven percent had taken place by the end of the
forty-eighth hour. These figures were almost identical to those of the
total shrinkage. The full stomach and the full small intestine decreased
most in weight in the first twenty-four hours. The full large intestine
lost most of its weight during the second twenty-four hours of fasting.
The weight of liver decreased as hours off feed increased. No trend was
evident for the caul or ruffle fat. A very interesting observation of
this table was the stead& decrease in percentage of empty stomach, empty
small intestine and large intestine with time off feed.

Analysis of variance technique was used to statistically evaluate

the various offal data including the gastro-intestional tract with con-
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tents as compared with hours of fasting. These values are listed in

Table IV. It was observed that a highly significant difference at the one
percent level occurred between time off feed and the percentage of the
following: viscera, gastro-intestional tract, stomach; small intestine
and large intestine. This was probably due to feed and other material
passing through the gastro-intestional tract as hours of fasting in-
creased.s No significant difference was found for ruffle or caul fat in
relationship to hours of fasting.

In this same table, highly significant differences between litters
were noted for the small intestine;, large intestine, ruffle fat and caul
fat. Significant differences between litters were also noted for viscera,
gastro=intestional tract and liver. These observations may be partially
due to amount of feed eaten before weighing at the farm or perhaps the
difference in percentage of gastro=-intestional tract of different types
of hogs as was found by Cole et al. (1953).

All previous work done on shrinkage has compared hogs which were
in transit over a period of time to hogs which were raised near the
particular packing company. These studies did not take into consideration
the type of hog, chuffy, intermediate or rangy which was involved;, how they
were fed and handled before transit or the degree of finish. Because of
the significant differences noted between litters in this thesis, mis=-
leading results could easily be secured if non-descript breeds of hogs
fed and managed under variable conditions were compared.

A highly significant difference at the one percent level was
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noted for the percentages of liver as effected with time off feed.

Wilcox et al. (1953) showed that the liver was the store house of
glycogen in the body. Ingraham (1948), Rose and Peterson (1951),
Callow (1938, 1939), and Bate-Smith (1937-19L49) stated that glycogen
was first used as a source of energy when animals were exercised or
fasted. The liver was the only organ of economic value which appeared
to have a significant amount of tissue shrinkage. Approximately 0.9
of a pound of liver was lost in those hogs fasted ninety-six hours.
This was probably due to the loss in glycogen which is a readily a-
vailable source of energy for the hogs.

Statistical values of the empty offal items in relation to time
without feed are listed in Table V. It is interesting to note that
there is a highly significant difference at the one percent level be=-
tween the time off feed and the empty gastro-intestional tract, empty
small intestine and the empty large intestine. An F value of 2,78 was
obtained between the empty stomach and time off feed whereas a value
of 2.86 is necessary for a significance at the five percent level. It
is difficult to fully understand how this shrinkage took place. The
hogs had free access to water and considerable liquid was found in the
gastro-intestional tract, therefore, it was not believed that this dif-
ference was due to dehydration. A possibility might be that consider-
able nutrients were present in the intestional wall and these nutrients
were used as a source of energy and not replaced because of fasting.
Again observing Table III, it was found that 0.9 of one percent; based

on off feed weight, of shrinkage had taken place from zero to the end
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of the ninety-sixth hour of fasting for the empty gastro-intestional
tract. On a two hundred pound live hog this would constitute 1.8 pounds
of the total shrinkage. No previous work was found on this subject.

The various cutting percentages were recorded in Table VI. No
trend was observed for any of the items listed. An analysis of variance
of the data revealed that no significant differences occurre& in these
various items in relation to time. However, highly significant differ-
ences were found for all cuts listed between litters (Table VII). This
again shows the great difference existing between hogs of different type
and emphasizes the advisability of making comparisons between litter
matese

Ingraham (1948) reported considerable ham spoilage if the pH of
muscle tissue was high. It is a well established fact that the pH of
hams will be high if animals were exercised before slaughter. In Table
VIII the average pH values of hams for all fasting periods are listed.
No definite trend was found between pH and time off feed. No significant
difference was observed between pH and time off feed (Table IX). Nearly
all of the previous work done with pH of muscle has been with its re=-
lationship to fatigue and not necessairly with time fasted. The hogs used
for this thesis which were transported a long distance might have been
somewhat fatigued, however, they were permitted to rest approximately
eighteen hours before the first ones were slaughtered.

Table X shows the correlation of the various body measurements

with dressing percentage. A highly significant positive correlation of

.L495 was found between dressing percentage and back fat thickness. This
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TABLE VIII

AVERAGE pH VALUES OF PORK CONTRACTILE TISSUE

| TTH 4 I IR SIS BT O TS T e
Feed pH Fresh & Smoked

0 Sel 5okt

2k 5ok el

L8 5.3 5.5

72 Sk Sols

96 5.3 5.5
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TABLE X

CORRELATIONS OF VARIOUS CARCASS MEASUREMENTS

30

Entries Correlation P 0,012 P 0,05°
1. Dressing Percentage Trend - Time «293 235U «273
2. Dressing Percentage - Average

Fat Back 195 2325 «250
3. Dressing Percentage = Length of

Chest 2207 «325 «250
. Dressing Percentage - Chest Depth .109 «325 «250
5. Dressing Percentage - Chest Width .160 0325 «250
6. Dressing Percentage - Length x

Width x Depth of Chest .081 0325 «250
7o Chest Depth = Gastro=Intestional '

Tract Full «206 «325 +250

« macamaren

& Values necessary to be significant at the one percent level.

b values necessary to be significant at the five percent level.



was in keeping with the results of Bowman (195L), Zobrisky et al. (1953),

and Aunnan and Winters (1949). No significant correlations were found
between dressing percentage and the followings length of chest, depth of

chest, or length x width x depth of chest.



CHAPTER V

SUMMARY AND CONCLUSIONS

In analyzing the data presented in this thesis the following summa=-
ry and observations can be made.

When hogs were fasted ninety-six hours nearly one-half of the total
shrinkage occurred during the first twenty-four hours and eighty-eight per-
cent by the end of the forty-eighth hour,

No significant difference was found between dressing percentage and
shrinkage time. However, a significant correlation was noted between the
average dressing percent trend and time off feed.

The percentage loss in weight of the viscera was almost identical
to the percentage of total shrinkage.

Highly significant differences were noted between shrinkage time
and full viscera, full gastro-intestional tract; full stomach, full small
intestine and full large intestine.

A highly significant difference was noted between fasting time and
empty gastro-intestional tract; small intestine and large intestine. The
empty stomach was very close to significance at the five percent level.

No statistical significance was found between primal cuts, ham,
loin, belly, shoulder, cutting fat, leaf fat, ruffle fat or caul fat with
time off feed.

No statistical difference was found between pH of muscle tissue and

time off feed,
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A positive highly significant correlation of 0.L95 between dressing
percentage and fat back thickness was found,

No significant correlation was found between the various chest
measurements and dressing percentage.

The liver was the only organ of economic value which showed a
significant amount of tissue shrinkage.

From the data presented in this thesis, it is believed that tissue
shrinkage has been over estimated and over emphasized. This belief is
supported by work of Henning and Stout (1932) and the calculated value of

Brody (19L5).
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