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The Composition of Fresh Pork

N. HARRIsoN*

Bacon Quality Services Lintited,
Industrial Estate, Icknield Way, Tring, Hertfordshire HP23 4JY

Recent analytical results for the majol' constituents of certain cuts of fresh raw
pork as used for the production of Wiltshire bacon are presented. The paper
highlights the limitations in the use of a single nitrogen factor for the estima-
tion of lean meat in evaluating the curing solution content of bacon.

Scientific literature contains an abundance of references to the composition of
fresh pork. A survey of results was included in a 1971 publication from the
British Food Manufacturing Industries Research Associationl. Studies of the
literature show that the composition of pork carcase ffesh is variable according
to a number of factors, including the anatomical location of the cut, the age and
weight of the pig at slaughter, the sex and feeding regime of the animal2,3'4.

The natural composition of pork, and in particular the nitrogen or protein
content, is used as a basis for estimating the lean raw pork content of meat
products and for most practical purposes the natural variability of the pork has

been overcome by analysts using agreed common average figures or factors.
The use of a single average factor for nitrogen content of pork is valid when the
meat product is comminuted and utilises pork from several different anatomical
locations and different pigs. A nitrogen factor of 3'6 (meaning 3 6 per cent
nitrogen in fat-free pork) was used for enforcement purposes from 1940-19615,
and from 1961 the generally agreed factor2 has been 3 45. However, analyses
at this laboratory of bacon and ham products cured lrom specific cuts of pork
indicated that the use of a single nitrogen factor was unsatisfactory for estimat-
ing the lean meat content and hence curing solution content of these products.

In order to resolve this problem, a project was undertaken in 1980 l98l to
obtain new analytical data on pork sampled at specific anatomical locations
from freshly slaughtered pigs olthe quality and weight used for Wiltshire bacon
production.

Experimental

MATERIALS

All pig carcases sampled came from gilt or castrated bacon pigs of the top
AAI grade, in the range 59 12 kg cold deadweight, minimum length 775 mm
(first rib to aitch bone), P2 probe maximum l6 mm (fat depth at last rib, 6'5 cm
from centreJine), shoulder and loin fat maximum thicknesses of 42 mm and
22 mm, respectively.

* Present address: County Analyst's Laboratory, Fillingate, Wanlip, Leicester LE7 sPF.
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60 N. HARRISON

The slaughtering, dressing and chilling were in accordance with the BMMA
Code of Practice6. This standard procedure includes scalding the carcase in
water, singeing and scraping, then washing the dressed carcase lightly to remove

bone dust debris. Carcase chilling to an internal muscle temperature of 4'C
takes up to 16h. Some of these procedures may slightly affect the surface

composition of the flesh, for example carcases typically lose l 5-2 per cent by
weight between hot and cold rveights. and the expression "fresh pork" is here

understood to mean pork as produced according to these standard procedures

and sampled the morning after slaughter.
Transverse sections were taken from chilled carcases at the four locations

indicated in Figure l, namely hind-leg. mid-back, mid-belly and fore-end, such

that each section weighed at least I kg. Samples were wrapped in polythene

bags and immediately transported in a chilled box to the laboratory for analysis.

During the project, samples were taken lrom a total of eleven different factories
in England 

Fore,quorier or rore-end

Fig. 1. Pork carcase showing the four sectioni !:1:1.::'-': _:. i:::1 .

At the laboratory, samples were prepared rapidh and anal-vsed with minimum
delay. Each sample was carefully dir ided jnt.r lean. futt1 tissue, rind and bone/

cartilage and eachiomponent weighed. \lthou-sh care l'as given to separating

the major part of visible fatty tissue lrom both lean and rind (not more than

2 mm depth of fat left on rind) and allocatin-e all lragments to their correct

fractions, the main emphasis was on speed in order to minimise losses of moisture'

Any drip liquor present in the sample bag * as iveighed, analysed separately and

the results ,tti.it.ty added back to the lean tissue After weighing, the bone/

cartilage was discaided. The three remaining components (sub-samples) of
each sample were separately minced through a plate having holes of diameter

4mm, and were then kept at 5"C in closed rvide-mouthed glass jars. Care was

taken before removing aliquots to remix the prepared sub-sample where any

separation of moisture had occurred.
In a11,40 such samples were selected for analysis representing l0 hindJegs,

10 backs, l0 bellies and 10 fore-ends. Each sample consisted of the three sub-

samples which were analysed separately. No two samples from the same

position on the carcase came from any one factory.
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llethods

Each sub-sample was analysed for total nitrogen (protein : N x 6.25), total
fat. moisture and ash by methods as described by the SAC7. Replicate analyses
were carried out until the sum of the protein, flat, moisture and ash for each
sub-sample was within 99-101 per cent for lean and fatty tissue or 98 102 per
cent for rind.

Results and Discussion

The results are presented in Tables I VII and relate to the boneless pork.
Nitrogen, moisture and ash contents are calculated on a fat-free basis. The
"Apparent total meat content" in the last column of Tables II VII is calculated
using the present common nitrogen lactor of 3.45. Tables ll,VI are arranged
by anatomical location and in addition to results for lean tissue, latty tissue
and rind, each Table includes results for (1) lean and fatty tissues and (2) lean,
fatty and rind tissues (combined in natural proportions in each case), calculated
from the individual sub-samples ol each sample.

A study of the results indicates the following.
(a) That for most named sub-samples from a particular anatomical location,

the standard deviation for the nitrogen content, on a fat-free basis, is less than
the standard deviation for the water-to-protein ratio. Thus the nitrogen con-
tent appears to be more reliable than the water-to-protein ratio as a basis for
calculating lean meat and hence added water content.

(b) That the use ofa single 3.45 nitrogen factor for calculating apparent lean
and hence total meat content significantly overestimates the lean in back, belly
and middle-cut pork and underestimates the lean in pork from the fore. How-

pRopoRrroNS oF LEAN, oorJl*i'*r*, rrssuEs rN FRESH poRK
(By wEtGHT; BONELESS)

Lean tissue Fatty tissue Rind
'o lo /"

Hind leg Qt: 10) (rind-on)
Mean
Standard deviation
Range

,Bd.k (, : 10) (rind-on)
Mean
Standard deviation
Range

Belly (n : l0) (tind-on)
Mean
Standard deviation
Range

Middle-cut (n: l0l.
(riod-on, combined back and belly)

Mean
Standard deviation
Range

Fote (n : l0) (tind-on)
Mean
Standard deviation
Range

84.0
l8

80.4-86.1

66.2
3.2

60 9 71.5

70.0
63

59.9-78 0

67.8
3.6

62.4 74.2

'79-2

4.8
70.1-83.5

tt.2
22

8.9 15 5

25.3
3.5

18.5-30 9

17.1
6.5

10 2-30.9

22.2
42

15 1-30.9

15.1
3.6

10.4-2t.5

48
0.9

39 6.5

8.5
1.9

5.8 ll.5
12.3
4.0

71-19.2

10.0
2.3

6.1-13.9

5.7
1.6

3 4-8.4

I-
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TABLE II
COMPOSITION OF HIND LEG PORK (BY wEIGHT; BONELESS)

Fat

Calculated on fat-free basis

Moisture Ash Nitrogen
/n /o /o

Apparent
total meat

Water: content
protein ( Iean* + far)
ratio %

Lean tissue (n : 10)
Mean
Standard deviation
Range

Fafiy tissue (n : l0)
Mean
Standard deviation
Range

Rind (n : lO)
Mean
Standard deviation
Range

Lean and fatty tissues
combihed ( - 10)

Mean
Standard deviaiion
Range

Lea , fatty and rin(1
tissues conbined
(z: 10)

Mean
Standard deviation
Range

3.8 77.2
1.6 08

2 3-8 0 76.1 't9 r

74.9 't5.9
3.9 4.3

70 1-82.1 70.1-819

28.3 60 9
6.3 4l

20.3 38.0 5l.Hi-7

12 t 71.2
3.1 0'9

9.1-20 0 76'1 19.r

t2.9 76.6
2.8 08

t0 4-20.1 75.6 78'1

3.47 3.51
0.08 0.11

3.39-3.61 3.39-3.68

3-',72 3.31
0--19 0.49

l.lH.28 2 61-4.18

601 r.62(>5- 0-25
5.li-.10 r-2f 1.96

3-44 l'56
GO8 Glr

3-39-3.62 3-3.1-1-69

3.58 3.42
0.08 0 08

3.49-3.12 3.28-3.54

100.5
24

98 ,+-104 5

101.8
28

91.4-t05.7

15 5.0
14.0

t31.7-1E2 9

lBl
Il

98-4-101.4

103.3
1.9

l0l 1-106.7

I.l6
0.05

1.10 1.25

1.25
o24

0-84 t.6+

G8l
(x)9

0.61-+92

1-r6
0++

t-10 1.24

115
0.04

1.09-1.21

* Apparelt lean content calculated from a 3'15 nitrogen factol'

TABLE III
CoMPoSITION oF BACK PORK (BY WEIGHT; BoNELESS)

Fat

Calculated ofl fat-free basis
Apparent
total meat

Water: content
prol€in ( lean*-+ fat)
raho hMoisture Ash Nilrogen

/o /a

Lean tissue (n - l0)
Mean
Standard deviation
Range

Fotty tiss e(n:10)
Mean
Standard deviation
Ra nge

Rind (n : lO)
Mean
Standard devialion
Range

9.9 76.4 117
23 1.1 004

6.1-t4 9 74.9-77.8 l.l2 126

82.0 71.8 l 16
39 58 037

121 86.3 61 5-19 7 0'81-206

19.6 61.4 0 71

8.3 2.8 0 10
8 8,34.1 s7.1-65.6 0 58 0 90

3 64 3.36 10'{ 9
006 009 l'7

3.53-3-73 3.21 3 48 102 0 107 3

4.20 2.17 103 8

050 040 2'9
3 30 4.92 2.11-3.60 98 8 107 8

6.t2 1.61 162'8
0.36 016 131

5.50-6.61 1.39-l'91 146 5-183 6

Lea a dfatty tissues
conbined \n : 70)

M;;; 
- "'" ' -' 

2e 8 16 1 r't-t 3 68 l 31 104 6

Siiilard deviation 47 io 006 009 010 t"l
ffiH'- 

*'*""" 
tg 8-31 s 75 0-i7 s 1 10 1 30 3 50-3 81 3 t1-1 4s t01'2 107 2

Leak, fattr and rind
lissues coinbirrccl (fi : l0)

M;;;'" -- 
."" -"' ' 2e t 747 1 13 3 9! 106 10e 5

Siiilard dev;ation 4s to 006 007 008 13
il"i|'-'- - 

19 4-i6 3 131-i6 4 1'04-1 25 3'80 4 06 2 91-3 16 107 9-111 9

h
r

* Apparent lean content calculated from a 145 nitrogen faclor.
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TABLE IV
COMPOSITION OF BELLY PORK (BY WEIGHT; BONELESS)

63

AshFat

Calculated on lat-free basis
Apparent
total meatWater: content

protein (lean' + fat)ratio %
Moisture Nitrogen

Lean tissue (n : 1O)
Mean
Standard deviation
Range

Fatt! tissae (n : l0)
Mean
Standard deviation
Range

Rind(n:10)
Mean
Standard deviation
Range

Lean and fatty tillues
combined (n : 10)

Mean
Standard deviation
Range

Lean,fattr ahd tind
tissaes conhined (n -

Mean
Standard deviation
Range

118 3.50 3.590.10 0.10 014
1 09 1 40 3.36 3.65 3.39-3 81

1.27 3.99 2.q8
0 24 0.34 0.39

0 87-1.70 3.47-4.62 248 3.76

o.79 5.55 1.89
0 09 0.50 0.21

o 64-0 89 4.85-6 25 1 55 2.23

1 19 3.53 3.s1
0 09 0.10 0 13

1.09 1.37 3 19-3 69 3 33 3.76

t.t4 3.78 3.22
0.08 010 0.13

1.05-t.27 3.67-3 99 296 3.36

19.3
2'l

16.V24.1

'7 6.2
5.1

689 82.4

27-8
1 1.8

15.4-50.3

30.8
58

22.6 4t.0

10)
30'7
5.6

22.7-39.1

78.3
1.1

76.4 19 8

73.8
4.3

68.1 81.0

64.1
3.9

59.4 7i.0

780
1.1

16 t-79 7

76.3
13

74.O 77.5

101.2
2.4

97.7-1O4.6

103.6
2.4

100.2-107.5

144.O
13.1

124.5-168.5

101.6
2.O

98.5-104.5

106.6
1.9

104.3-110.8

, Apparent lean content calculated lrom a 3.45 nitrogen factor.

TABLE V
COMPOSITION OF MIDDLE-CUT PORK

(COMBINED BACK AND BELLY PORK; BONELESS; BY WEIGHT)

Ash
%

Fat

Calculated on fat-free basis
Apparent
total meat

Water: content
protein (lean* + fat)
ratio %

Moisture Nitrogen

Leon and fatty tlssues
combined (n : 10)

Mean 30.2 76.8
Standard deviation 4.8 I 0
Range 20.9 31-9 75.6-78.5

L?an,farty and rind
tissues combined ( :l0)

Mean 29 8 75.4
Standard deviation 4-6 0.9
Range 20.8-37 6 73.9-76.7

1 18 3.62
0.06 0.08

l.tl-1 32 3 45-3.72

1.14 3.86
0.06 0.07

t.06 1.26 3.7G3.96

3.40 103.3
0.ll 1.6

3.26 3.60 100 0-105 2

3.13 108.3
0.09 1.4

2.99-3.24 106.3,]10.9

I

* Apparent lean content calculated from a 3.45 nitrogen factor.
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TABLE VI
COMPOSITION OF FORE END PORK (BY WEIGHT; BONELESS)

Fat

Calculated on fat-free basis
Apparent
total meat

Water: content
prorein (lean* + fat)
ratio %

Moisture Ash Nitrogen
/. la /o

Lea tissue (n : 10)
Mean
Standard deviation
Range

Fatty tissue (n : l0)
Mean
Standard deviation
Range

Riftd(n: lO)
Mean
Standard deviation
Range

Lean and fatty liss ei
combined (n : lO)

Mean
Standard deviation
Range

Leah,lotty ond ind
tissues combified (n :

Mean
Standard deviation
Range

10.5 78.6 I 14
20 0.8 0 05

6.5-13.9 77.5 199 t 05-1.22

17.6 70-9 1.04
2.9 3.4 0.16

73.2 82.1 64.& 7A.1 0.84-l'38

3 5.1 6t-2 0 81
8.3 4.9 0.07

23.0-49.4 5}ffi'8 0'61493

21,2 7E-2 l.ll
:1.0 0.8 0{5

17 6-27.0 77.1--19-5 l+1-r'21

10)'22.1 11-5
3.2 0.8

17 9-28.2 76-5-78.9

3 21 3.92
010 014

3 04-3 33 3 74 4.15

410 28l
0 44 0.34

3.19-4.92 2.36-3-58

6.1',t 1.63
0.85 0.35

5.14-7.43 t.lG2 03

3 :5 3.86
0 0s 0.12

: :: I la- 3.72-,+ 05

, li 16S
..: l'll

93.7
21

88.8-97 0

104.2
2.7

98.3-108,2

150.5
15.8

t3t.2-119.7

95.3
2.0

92 2-9',t.8

984
1.8

95 9-101 6

* Apparent lean content calculated from a J 45 oitrogeo fa.tor'

TABLE VII
COMPOSITION OF PORK RI\D (BY \YEIGHT)

Fat

Apparent
total meat

\Yater: content
protein (leJn* + fat)
ratio

Moisture
%

Ash Nitrogen

Rind@: 3o)1
Mean
Standard deviation
Range

29.1
90

t2.5 49.4

61.7 0-79
4.1 0.08

53.G67.1 0.ffi.93

6.04 1.66 152 9
0 63 0.26 l3'1

5.14-1.43 t.l6-2.01 131.2 182 9

* ADDarenl lean conlent cdlculaled fronr d i"l5 nilrogc_ Llclor.
t ii;;;i;d;i;1h; 

"ub-samples 
from the hind legs ( 40), fores (10), and the combined rinds (10)

of the backs and bellies.

ever, Table VIII confirms that a 3 45 nitrogen factor is valid for comminuted

pork products incorporating meat from several different cuts and pigs'- 
(c) That more sp;cific nitrogen factors should be used for calculating lean

meai contents in those cases where meat from an identiliable cut is used for a
meat product.

Foliowing these findings, revised nitrogen factors were employed in this

laboratory Ior calculating the lean meat and thence curing solution contents of



CO\{POSITION OF FRESH PORK

TABLE VIII
NITROGEN FACTORS FOR FRESH PORK

A nirrogen factor as used for calculation of lean meat content is the mean nitrogen content on a
iar{iee basis of the appropriate cut(s) of meat.

Al1 but the last item are abstracted direct from Tables II-VI. The nitrogen factors for whole
boneless pork carcase are calculated from the other items on the basis lhat an average boneless
side of a bacon pig carcase consists of 28 parts hind log, 24 parts back, 19 parts belly and29 parts
fore end by weight.

Mean nitrogen content

(on fat-free basis)

65

Hind leg pork
Lea tissue
Lean antl fatl:t tissues combined
Lea , fatty and rind tissues combinecl

Back pork
Lean ti$ue
Lean and fatty lissues conlbinecl
Lea , fatt! and ri d tissues combhted

Belly pork

Lean and fatt! tiljues conbined
Lean, fatl)) afid ind tissues combitlecl

Fore end pork

Lean and fatl), tissues conbine.l
Lea , fa/t), antl rind rissues conbircd

Whole boneless pork carcase

Lean a cl falty tissues combined
Leafi, fattf and ind /issues contbined

3.4',7
3.48
358

3.64
3.68
3.91

32t
325
3.38

3.44
3.47
361

3.50
3.53
3.78

bacon and ham samples (not containing added proteinaceous matter). The
nitrogen factors were selected from Tables II VI according to the nearest
appropriate anatomical location ofeach sample and due regard wds taken to the
presence or absence of rind. It was found that the use of these revised factors
much improved the correlation between the curing solution contents of samples
estimated by analysis and the flgures expected from weight measurements taken
in the curing factory. However, the ability to use other selected nitrogen
factors does assume that the analyst is aware of the approximate anatomical
source of each sample.

The work reported here is published with the permission and authority of the
Management Committee of Bacon Quality Services Limited.
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