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SIXTH MEETING OF MEAT RESEARCH INSTITUTES, :

trecht: August 29th - September 3rd, 1960.

FACTORS AFFECTING THE QUALITY OF PREPACKED BACON - INTERIM REPORT

by H. B, Hawley

In&;gggction.

In view of the work of Bate=Smith (1948), Callow (1936-19&9)’
Gibbons & Rose (1950), Madson (1943) and Wismer-Pedersen (1959),
on the various effects of feeding sugar to bacon pigs prior to
slaughter, it was decided to carry out a large scale fastory trial to

investigate the effect of such pre-treatment on the quality and shelf-life
of prepacked sliced bacon.

It seemed reasonsble to assume from the comprehensive data published
that the a&ppearance, palatability and shelf-life of prepacked sliced :
bacon might be inproved if the pigs were fed and rested before slaughter.

o preliminary triels made at a West Country bacon factory had amply
confirmed the effect of sugar feeding on post-mortem pH and the pregegt
experiments were designed in collaboration with Dr. Ingram and u?- Gatherun
of the Low Tenperature Research Station, Cambridge. These experiments

Wwere carried out at another bacon factory with facilities for th? vacuum-
Packaging of sliced bacon. In this cormection it must be enphasised that,
apart from the pre-feeding of the experimental pigs, the slaughter and
Processing were carried out under normal baeon factory conditions and no
Special hygienic precautions were introduced for experimental purposes.
The Prepacked slices were held at atmospheric temperatures for storage
tests and the shelf-life of all the experimental packs can be regarded as
that existing under adverse conditions.

Each week for sixteen weeks, six pigs were weighed and provided Wit?
2 lbs. of Sugar and 1 1lb. of meal in the late afternoon. Six co?trol pigs
were weighed but were given no food. All twelve pigs were supplied with.
adequate drinking water. The twelve pigs were slaughtered on the following
Borning and the hot carcases, livers and sides were weighed. The cold sides
and livers were weighed after over-night cooling in the chill-room, and pli-
Beasurenents were mode on selected muscles, The sides were trimmed, aqd
weighed before and after pumping, and were then placed in the cover brine
for 5 days. Fresh brine was made up for the experiment; the sugar-feed and
control sides were kept in separate tanks and the two pickles were kept
Separate throughout this work. The sides were weighed when they were taken
out of the pickle and were matured for 14 days; the two sets of sides were
stackeqd Separately during maturation and were weighed at the end of that
tne. The matured sides were smoked and weighed.

Every fifth week during the experiment, slices of bacon fronm all of
fhe sides smoked during that week were vacuum-packed and despatched to Yeovil.
The freshly-packed bacon fron the sugar-fed and control pigs was compared for
flavour ana appearance by a tasting panel drawn from the office, factory and
laboratory staffs. Additional packs were held at atmospheric temperature and

Vere re-exanined by the panel after storage for 1, 2 and 3 weeks in order to
8s3sess the shelf-1ife.

Chemical and bacteriological exaninations were made of the brines at
weekly interval

3 and of the freshly-packed bacon samples. The stored bacon
Samplesg :

were examined for bacteriological condition and pH at or about the
end of their shelf-life,




SArSILMLNLAL METHODS,

FEEDING, Bach weck for seventeen weeks

were weighed and provided
with 2 1bs. of sugar 1b.

r and 1 of meal in the late afternoon. 3ix Cﬁﬂtffl
Pigs were weighed but were given no food, and 2ll twelve pigs were supplied
with drinking water. The first week was used as a trial run, but the results
obtained are included in this report,

SLAUGHTER. The twelve pigs were slaughtered the following morning after

electrical stumning, and the hot carcases, sides and livers were yelf?ed. #
The oold sides and livers were weighed after chilling over-night in the col

room, and pH measurements

'y y Y >
were made on the psoas and longissimus muscles of
each side,

CURING. The sides were trimmed and weighed before and after pumping, the
bladebone pockets packed with salt and salt sprinkled over the sides, and

Placed in cover brine for 5 days.

BRINE, Sufficient brine was prepared for the whole eKPerl?cnt', The ‘
sugar-fed and eontrol sides were cured in separate tanks anq tne‘bflfes&yerc
kept Separate throughout the experiment. Sanples were examined bef'ore :ue

trial run was started and after th first batch of sides ha@ ?eep remoiud e
from the tank, The used pickle was then thoroughly mixed with tnemf?rléfpfndurg
storage brine and this mixture used for the next bisch of sides. ‘*”13 Pi?ve

was followed throughout the experiment, samples of brine being taken at the
beginning and ena of each batch.

AR T AL @ . E he pick tacked
MATURATION, The sides were weighed after removal from the pickle, sta
separately for 14 days and re-weiphed.

SHOKIN r 3 red h allowed to cool, and weighed.
LHUKING, The sides were smoked for 24 hours, all ’

SLICING AND PACKING.
eagh side of bacon

One vacuum pack of short-back slices was.prepared fronm
from the trial run and four packs from each side from

Batches 1, 5, 10, 13 and 16. The bacon from the trisl run was 3ubmittzg to*ier
tasting panel on the day after packing. The sliced packed bacon el
batehes was examined by the panel on the day after packing, and after storage
at roonm

tenperature for periods of one, two and three weeks.
METHODS OF EXANTNATION

HUSCLE - pH,
the pH det

2 ge of muscle were macerated in 10 ml., of distilled water and
eruined electrometrically with a glass electrode.

SRGAIOLEPTIC EXAMINATION, Four tasting panels, each consisting of four “eibefi’
;;;57;§;E"§5;r?§§;7§§§§;§1eptic examination of the bacon on the day’aftefliedib
Packed. Each panel was presented with three pairs of samples of the gri S aa
bacon, each pair consisting of one sugar-f'ed and one control rasher, and asxeked
to indicate their preference for flavour. The panel then inspected the uncoo
3lices and indicated their preference for appearance of the bacon.

The shelf-life of the bacon packs was estimated in the follZWI:groom
Dammer., Three unopened packs of each sample of sliced bacon were stored a
temperature,

One complete set was examined by o sub-panel at weekly intervals and
any samples which Were obviously unacceptable, by reason of their odou? ?r PO
wPpearance, were regarded as being at the end of their shelf-life and were disce .
The remainder of the samples in the set were grilled and presented to the tasting
Penels to decige vhether they were edible or were no longer acceptable.

EggﬁICAL ANALYSIS OF BACON. The samples were prepardd by removing the rind, mincing
the bacon three times ond thoroughly mixing.

MOISTURE, s

T— 8. were dried on sand to constant weight at 100°C,
RH. 2 g. were macerated with 10 ml. distilled water and the pH determined
electrometrically with a glass electrode.

10 g. were extracted with boiling water, made up to 200 ml. and
filtered, Mitrate was deternined on a 40 ml. aliquot of the extract
by the xylenol method (British Food Manufacturing Industries Hcscurch)
Association (B.F.M.I.H.A.}, Food Research Reports, Nos. 4LO & 42, 1941).

-2-




SALT, A 20 ml. aliquot of the extract prepared for the nitrate determination
was titrated with O.1 N silver nitrote, using potassium chromate as
indicator. &

» » 2t 3 A 1 €4 i

HIIRITE, 5 g. were used for nitrite determination by the B.F.M.I.R.A. modification

of the Griess-Ilosvay method.
CHEMICAL ANALYSIS OF BRINE

il e

NITRATE, NITRITE and SALT were determined as for bacon.

pH. Electrometric determination with a glass electrode.

ALLUMINOID NITROGEN. To 20 ml. of brine were added 20 ml. of 2% trichloracetic
acid, and the precipitate was filtered off and washed with the reagent. The

“

nitrogen content of the precipitate was determined by the Kjeldahl method.

BACTERTOLOGICAL EXAMINATION OF BACON, One slice was removed aseptically from each
pack and transferred %o a weighed sterile petri dish, which was then B o
to obtain the weight of the bacon. The slice was transferred aseptically to a
bloog transfusion bottle which contained 300 ml. of sterile 4.5/ saline and 100 g.
sterile aeid-washed send. The bottle was shaken vigorously for 3 mimutes and
allowed to settle for 30 seconds, when 1 ml., was removed and decimal dilutions

Prepared in 4.5: saline.

Colony counts were made bv pipetting 0.1 ml. of 2 suitable dilution onto the
Sugface of a 4.5k selt pork ex%réc% agarvplate which had been dried over-night at
ST°c, (Jespersen & Riemann. Proceedings of 2nd Intern. Symposium on Food Microbidlogy.
April 1957, Page 177). The fluid was spread by means of a sterile glass spreader
and the colonies counted after incubation at 269C. for 15 days. Yeast and mould

EOUnts Were made from suiteble dilutions on wort agar after incubation at 22°C,
1) of 5 AYS .

BACTERTOLOGICAL EXAMTNATION OF BRINE

il libise

1« Dilutions were made in 10/ saline, plated on 10% salt mutrient ager and
colonies counted after incubation at 26°C. for 5 days.

2 Dilutions were made in 207 saline, plated on 20j> salt pork extract agar
and colonies counted after incubation at 26°C. for 15 days.

3.

A total nicroscopic count was made on the diluted brine in a standard
c?unting chanber, using phase contrast illumination. The proportion
Of cocel to rods was noted during the course of the microscopie count.

RESULTS AND DISCUSSION.

%EEECT OF FEEDING ON YIELD OF BACON AND LIVER WEIGHT. A comparison of pig,
acon and liver w

Tab), eignts at the various stages of production is given in
othew 12, FTOR which it will be noted that feeding has no definite effect

an to inecrease the liver weight by sbout 11b.

-3 -




d MDA TOY O\ . - s TG CMANTO AL MM DDA OYT N
ZABLE 1. COMPARISON OF WEIGHTS AT VARIOUS STAGES OF BACON PRODUCTION
==o 1. LUMPARISON OF WEIGHTS . J

Averages for 102 sugar-fed and 102 control pigs. All weights are

exXpressed as pounds and decimals of pounds,

SUGAR~FED CONTROL
Live weight 199.9 200,8
Hot carcase weight 157.9 158.0
Caleulated eold carcase 154.0 154.0
Hot sides 1432 14.3.1
Cold sides 140,2 140.0
Hot liver Le21 32
Cold liver Yet2 3.16
Sides before punping 121.7 121.6
Sides after punping 128.2 127.9
Sides out of pickle 1274 127.4
Sides out of mature 2ie5 124.6
Sides out of smoke 122,2 122.0
* yiela O‘c‘;lgi;‘ﬁ:;;: x100 80.8 80.9
% yiela J“t{o"fsffl‘;;e x100 8543 852

Tablezgf weekly averages for yield and for liver weights are given in




TABLE 2, WEEKLY AVERAGES FOR YIELD AND LIVER WEIGHT

% YIELD % YIELD % LIVER
BATCH L L .
N:c : OSSMSFC%U% x$00 OU:O;FSEE? =0 c%x o
o SUGAR-FED CONTROL SUGAR=-FED CONTROL SUGAR=-FED CONTROL
TRIAL 82,0 81.0 86.5 861 2,50 1.8
' 80,9  81.3 85.6 85.8 2.60 2,01
2 9.1 81.0 8.1 84.9 2,64 1.83
3 80.0 79.8 85.9 85.8 2.7 2,10
4 81.2 81.3 8547 85 2,56 1.87
> 81.8 81.7 864 8641 2.76 1.88
6 82.6  81.3 86.8 860 2,65 1.89
7 80,0 81.7 85,8 86.0 2.13 1,74
’ 80.7 79.8 852 842 - -
3 81.1 811 85,0 8542 2,58 2.23
b 79.9  80.4 8,02 83.6 2. 7% 2.16
" 80.9  80.8 86.1 85.8 2,67 2,21
12 81.0  81.6 85.3 85.6 2.78 2,14
. 79.8  80.9 83.6 8,49 2.99 2,28
% 80.9  80.6 85.3 84e9 2,68 2.16
15 81,0 81.0 85.0 8lhe 5 3e14 230
' 81419 9.7 8t 83 2.75 2.38
AVERAGE 80.8 80.9 85.3 85.2 2.68 2,06
e ——)




{ pH OF MEAT

e - -
ihe distribution of pH wvalues fo
204 sides from 102 sugar

he meat is given in Table 3 for
from 102 control animals.
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TABLE 3 DISTRIBUTION OF pH VALUES OF MEAT

ol PSOAS LONGISSIMUS
SUGAR-FED CONTROL SUGAR~FED CONTROL
6.6 0 1 0 0
6e5 0 1 0 2
6ol 2 3 0 0
63 0 6 2 3
642 0 10 1 4
6e1 0 2 0 15
6.0 3 20 3 15
D9 6 18 1 12
5.8 10 17 4 12
5¢7 20 2 12 21
S¢6 27 36 30 3%
55 57 25 53 43
el 20 67 32
5¢3 22 8 26 8
5e2 10 0 IR 2
Sel 1 0 1 1
Mean
PH 5650 5675 5¢47 5.66

- OfC0mparison of mean velues shows that sugar-feeding caused a fall in
: about 0.2 unit, Very few of the sugar-fed samples had pH values

in ex W 1 3
hpde,.cess of 6.0, but an appreciable proportion of the control samples
% values above this level.

ZIGURES I & XX, illustrate: the data from Table 3 in the form of a

histogran, Since this showed some evidence of a dual peak or inflection

" Ehe pH of the controls, the date was re-analysed on the basis of sex

tﬁe;:ble 4 and illustrated as histograms in Figures 3 and 4. Although

B are sex differences which are no doubt accounted for by the greater
1Vity of hogs this obviously does not explain the inflections.

VeepThe weekly averages given in Table 5 show appreciable variations from
] ™ > 2 ~ s 2
X %o week both in the sugar-fed pigs and controls. As mentioned by

Y\ 3 <
:rEYlous workers these variations are no doubt related to fluctuations in
ambient temperature.
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