
POULTRY MEAT IN THE UNITED KINGDOM 

l\r
D»H» Shrirapton, BOCM SILCOCK Ltd», Basingstoke, Hants, U.K.

Th® first census of fowls in England and Wales was recorded in 1 8 8 4 . At that 

"tiiae there were 1 2  million fowls evenly distributed throughout the country 

at a denBitY of 250 to 500 birds par 1,000 acres. In only 5  counties was the 

snsity smaller,and in only twof, Lancashire and Cheshire, was the density 

greater. In 1966 the population had risen 100 million and virtually all were 

Xn Lancashire, ’Worcestershire and the South and East of England. Whilst the 

Petition in Scotland has not been recorded in comparable detail, the rattern 

0f development, towards concentration in selected areas, has been similar.

Until 1955 the population of fowl increased steadily from the 12 million in loSd 

73 million in 1955? "the mean annual rate of increase of approximateIt 1 mill!on 
'n£> slowed only in two world wars and the slump of the early thirties. In

lop*'
-Ob the rationing of animal feed in the United Kingdom ceased and the broiler

-Uotry began. The census ibr 1 9 6 b shows an increase in the number of fowls ove- 
*t}l *>

e decade of 2 7  million, nearly half as much as had been achieved in the previous 

-̂ ■c-nfcy years. In fact the poultry meat industry in the United Kingdom had been 

^0rTt and the actual number of fowl grown was 3 8 6  million, the broiler chicken 

--ving so short a, growing period that 5  crops could be reared in a year.

fjTJ.
0 Present day poultry meat industry accounts for about 1 5 y> of the neat 

'^-Cvion in the U.n, v?ith an annual value, in 1968/6$, equivalent to lyl- of the 

°al for meat. The amounts and values of the major components of agricultural 

of the United Kingdom for the- last 5  years for which complete statistics 

^  £Yailable are shown in Table 1 and the contribution from the different classes 

Poultry meat are shown in Table 2. The small discrepancy in the totals shown
lOj' Prp

mounts of poultry meat between the two tables .arises from differences in the

' 0i primary data and the calculations made from it by the Ministry's 

Misties Division.

P,’OVfl
tv, s under 6 months of age are dominantly broiler chicken and these account for 

° <5c"Ler part of the poultry meat produced in Britain. Furthermore the orranis 

Pr°duction is quite different from the traditional pattern of agriculture 

^hd °Xlaat®1y 5°^ of all broilers arc produced by 2 Companies, by 5  Companies 

rfer than 100 Companies are concerned with the entire national production.
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'a ° turkey iEau3tly»rliioh !>rovides ab™ t  1 «  of all poultry meat,is organises 
m  a  similar way, 6 Companies dominating the market and producing turkey coat 
a l l  th e  year round.

A single Company accounts for the greater part of the production of duck peat,

but this is equivalent to little more than 2* of the national production of 
poultry meat.

Less than 0.2?. of poultry meat comes from geese and there are no large o r g a n i s e d  

concerned in their production. Of a comparable order in providing meat a «  gars

birds, but unlike geese, their numbers are inreasing and a growing proportion 
are reared by intensive methods.

A g r ic u ltu ra l .  P ro  due t  i  on .

B ie ly  (1971 ) h a s  rev iew ed  th e  p r o g r e s s  o f  th e  p a s t  25 y e a r s  and  i t s  m agn itude is  

d r a m a t ic a l ly  i l l u s t r a t e d  i n  T ab le  3 , where th e  r e s u l t s  o f  th e  f i r s t  and  l a s t  

o f  th e  M aine P ro d u c tio n  and B r o i l e r  T e s ts  (1945  -  1947 and  1966) have been"

D u rin g  th e  20 y e a r s  ih e  m ethods o f  a g r i c u l t u r a l  p ro d u c t io n ,  u t i l i s i n g  
ad vances  in  g e n e t i c s ,  h u sb an d ry  and  n u t r i t i o n ,  made p o s s ib le  an  o v e r a l l  improve® 

o f  c o re  th a n  43(5. In  th e  l a s t  o f  th e s e  t e s t s  th e  av e ra g e  fe e d  c o n v e rs io n  r a t i o  

( f e e d  e a te n  : l i v e  w e ig h t g a in e d ) was 1 . 98. The n u t r i t i o n a l  p r in c i p l e s  which

mane p o s s ib le  t h i s  h ig h  an im al perfo rm an ce  have been  sum m arised by th e  r e s e a rc h  

g io u p  a t  C o rn e l l  ( B r o i l e r  R a t io n s ,  19 6 7) and  q u o te d  by B ie ly  ( 1 9 7 1 ) a s  fo llo w s  • '■

Energy : Protein (rs : p*) 

° ~ 6 ' " 60 - 62 
t 6 ” klllinS 70 - 74
The co n seq u en ces  of changes in protein levels to give higher or lower energy > I 

radios than those sh o rn  in the previous table are :

( 1 ) S ig n e r  p r o te i n  l e v e l s  ( lo w e r  r a t i o s )  red u ce  e f f i c i e n c y  b ecau se  sue* 

a i e t s  a re  lo w er in  en e rg y  c o n te n t .  They a l s o  re d u c e  body f a t  con*«6* 

and c a r c a s s  f i n i s h ,  f o r c in g  th e  a n im a l to  u se  th e  e x c e ss  p r o te in  as
a  so u rc e  o f  en e rg y  -  a  w a s te fu l  p ro c e s s .

( 2 ) Lower p r o te in  l e v e l s  ( h ig h e r  r a t i o s )  red u ce  e f f i c i e n c y  b ecau se  tb  

consumes i n s u f f i c i e n t  p r o t e i n ,  and th e r e f o r e  c a n n o t grow a t  a  n o r  

r a v e .  F ar c o n te n t  o f  th e  c a r c a s s  i s  in c r e a s e d  and th e r e  i s  a  g r e ^  

te n d en cy  tow ard  rag g ed  f e a t h e r in g  and p ic k in g .  "

ini'

vi'c

53I

*•
K E  : P metabolizable energy (Kcal.) per pound divided by crude protein ( 0
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l‘n i l s t  th e  P r in c i p l e s  so  sum m arised a re  c l e a r ,  t h e i r  q u a n t i t a t i v e  a p p l i c a t i o n  

iS more COmPlex d ep en d in g  upon a  v a r ia b le  r e l a t i o n  f o r  different c l a s s e s  o f  raw 

ma .u e r ia ls  betw een  th e  energy' m e ta b o liz e d  and t h a t  u se d  f o r  p ro d u c tiv e  p u rp o se s  

and betw een  th e  c o n te n t  o f  c ru d e  p r o te in  and th e  am ounts o f  l i m i t i n g  e s s e n t i a l  

aR31n° a c id s  a v a i l a b l e  f o r  s y n th e s i s in g  p r o te in  in  th e  b i r d .  A d is c u s s io n  o f

p r i n c i p l e s  in  r e l a t i o n  to  th e  p ro d u c tio n  o f  p o u l t r y  meat h as  been made by 

L n^imp-con (1 9 6 3 ) . M oreover, th e  a c tu a l  p erfo rm an ce  a c h ie v e d  w ith in  th e  g e n e t ic

•■ential Ox i-he b i r d  w i l l  be d e te rm in e d  by th e  env ironm ent and management c o n d it io n  

idej t;n ic h  th e  biz-as a re  k e p t .  H ence, i f  a  s to c k in g  d e n s i ty  o f  1 b i r d  p e r  0 .0 ?

C1, Ia* i s  in c r e a s e d  by 50 b ,  th e  y i e ld  o f  p o u l t r y  m eat w i l l  in c r e a s e  by 75b to  

f0 n g . o f  meat p e r  sq . m. o f  f l o o r  sp ace  even  though  th e  mean perfo rm an ce  o f  
in d iv id u a ls  w i l l  be d e p re s s e d  by 7% ('Welch 1970 ) .

J .  , ,
no Utlie "the p ro d u c tio n  o f  b r o i l e r s  i n  th e  p3,8t  XO y e n rs  h a s  shovm & p ro g re s s iv e

improvement in  e f f i c i e n c y ,  a s  m easured  by th e  Feed C o n v ers io n  R a t io .  The e x te n t

0i in v o lv in g  th e  a p p l i c a t io n  to  b r o i l e r  p ro d u c tio n  o f  g e n e t i c s ,  n u t r i t i o n

'"nd h u sb a n d ry , in c lu d in g  c o n t r o l  o f  h e a l t h ,  i s  shown in  T ab le  4 w hich re p ro d u c e s  

^ t a  o f  L a u rse n -Jo n e s  ( 1970 ) from  c o s t in g s  o f  up to  9 m i l l i o n  b r o i l e r s  th ro u g h o u t 

t}‘e U.K. p e r  y e a r .  Com parable s t a t i s t i c s  f o r  1971 in d i c a te  t h a t  th e  t r e n d  o f

-p ro v ed  e f f i c i e n c y  i s  c o n t in u in g  w ith  a  mean fe e d  c o n v e rs io n  te n d in g  to  2 .2 0
ran g in g  from  I .98  upw ards.

ln  l 'ro a d  te rm s th e  p r i n c i p l e s  o f  r a i s i n g  tu rk e y s  and  ducks f o r  meat p ro d u c tio n  a re  

S lL llla r  ar-d C la y to n  and D raper (1971) have r e c e n t ly  p u b lis h e d  a  s tu d y  o f  th e  

^ • I c ta l  developm ent end r e l a t e d  m eat c o n te n t  o f  ducks.

j. •
v a l v e  o f  R oast i n g  C h ickens ( B r o i l e r s ) e

* t5le h m &n dietary the role of chicken meat is to supply first quality protein.

is no published evidence that this function is influenced in any wav by

i0os of husbandry or nutrition. Of course, the amounts of fat, pigmentation p-d 
^ iso  o f  ' 4- •1 vitamins can be influenced by dietary means, but noize is of -''rnno-et̂ nc*
In tb rs ,  • *

diet of the population of Western Europe and Noi'th America« there cein^am.pbp' ■ - 0
su p p ly  in  th e s e  d ie ig  common to  th e s e  p o p u la t io n s .V| ̂  ̂

of ■"¿'»on ( 1 5 6 7 ) has calculated the contents of the major nutrients in the meats 

^ *aVf artd cooked chicken from published data of Watt and Merrill (1963) and these 

'Ducted in Table'5 .

It caan b-
seen that the major differences between the nutritive values of raw and

Oi, ^'-at are a.ccounted for by loss of water in cooking and the presence of veretr 
■’•I afaft
cert

H 15 latter is responsible for doubling the energy value of tin 
compared with raw meat.
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s , 0  diameters of the muscle fibres in the breast and leg neats of chicken 

0 . 1  l o o k  6  m e r e  they are compared with equivalent data for matu
cattle and pigs (Laurie, 1965),

b U r e  s n e e r »

Eie breast muscle of the chicken and turkey differs most obviously that

of other meats by its near whiteness caused by its low content of myo-~lob<r.

Cl,“ 10al ohara°teristios and their significance in relation to q v l n t v  of

the meat have been recently discussed by Shrimpton (1970) and the princicie

features are summarised in Table 7 . Of especial interest is the r - la ti v^ y hi£h

content of the dipeptides anserine and carnosine which Bavey (i 9 6 0  a, b) 4

shorn are capable of buffering si nil 6  -ft n n
' p,i bei ~ 7.J ana so making possible prolonp-ed

glycolytic activity»

Qualitatively the structure of the muscles of birds is similar to that of ra®.l*

Sk5lt,tal PI'°tt,ins * «  »»a myosin which are interdigitated and

~  f°r 6 0  "  65i °f « “  —  W W  of the muscle. As in mammals,'tic 
contends ol the major nitrogenous fractions of the muscle chanae with s c  P„d da« 

of Scharpf and Marion (196ft) for turkeys is shown in Table 6 . “

The course of rigor mortis is similar but quantitatively different becaus- of « *  

small content of glycogen, about If, in poultry muscle and because of the death

struggle which, as in trawl fish, generally results in the exhaustion of the
inuscle soon after death, The teminai v,iT -cv» ..

‘ xersilnal Pn for breast muscle is of the order of
5 » 6  and that for leg muscle, 6 .0 .

P^od^Charaoterist-ics of Poultry Meat.

The main attributes of food associated with human preferar.ee are not primarily

nutritional but those which affect the senses, namely colour, odour and taste

and texture. Join,son (1970) recently reviewed these factors in relation to * * * * *

meat in a private report to the C.S.I.R.O. Bivision of Pood Preservation, Hyde, 
N.S.W.,Australia.

~  ’ Yellorfn,ss in vhe sxin results from the presence of xanthophylls in the & 

and recent evidence (Barter & B o m s t e i n  S y n d i c a t e s  that feeding a relatively ^  

level of xanthophyll throughout life is necessary if the carcass is to attain & 

xunform and deep yellow hue. However, whilst this is of preference for the g r ^ ’--   ̂ v  a  cu- *  V A . w**—' <■.

P °k the horth American population, white skinned birds are preferred in ths
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Xu trance uhe north 01 the country similarly prefers white skinned "birds y:iiisn 
the remainder of the country has a preference for yellow skins* Aoart from zL*z 

t.iie o.o p ree of iTe 1 lov.mess is influenced by genetic strain and by the rreco 
coccidia (parasitic protozoa - Eimeria spp.~ of the intestine) which can 
¿epigjoent the skin.

r* y> r* a -

7 1 1 5  subject has been recently reviewed by Shrinpton ( 1 9 7 0 ) and onlr 

salient points will bs mentioned here.
..'.s no:

Poultry meat is characteristically tender and relatively small differences can 

it to be unacceptable to the consumer. Like other meats major differences rer 

rom variation in composition whilst the degree of tenderness within ,i ~ oh c k : 

Primarily in ± lue need by the course. and especially the rate, of onset of r-" 

&°rcig. Thus White et a-1 ( 1 9 6 4 ) found in turkeys that it was only when shear 

values exceeded 2 5  lb that there was any consistent downgrading of the neat by 

the paxiel and this occurred in only 1 0 y of the 6 9 3  samples that they studied. 

P^ilst differences in intra muscular structure, and especially the location of 

c° U a g e n f may account for some of these differences there is, as yet, no publ: 

videuce demonstrating how this may occur.
so. eu

fpu
5  pattern of change in the proteins of muscle after death, as measured by their 

increasing solubility in water, is qualitatively similar to that for beef and cork, 

"the rate of change is more rapid. The order of difference is shorn in Table 8  

^ere the results of a comparative study of beef, pork and chicken by LcTntosk, ' If ■' 

t-bralated. However, there may well be discontinuities in the apparent relation 

'”ori increasing water-solubility and increasing tenderness and a direct ̂y. ^
cative prediction of tenderness cannot he made at this tins from p know"*»-" =•«Q -p *

Protein—solubility. 

is^r fT.
°"lnS ?-nd storage at temperatures of 0 °P and lower result in onlv snail c h a r t s  

-"Pared with those in red meats. For example, Khan and van den Bern (iQgkl — d 

f 'lT?ase activity only decreased slightly after storage for 8  months at - 2 Cc;,

0 : 0  1 8 0  to 170 expressed as fig of P released per mg of N per minute.

0f _,n texture immediately after death are influenced primarily by the rate

of ' A p p e a r a n c e  of ATP (de Preraery and Pool, 1 9 6 3 ). However, because the reserve 

Co-Cl/C°Sen in the skeletal muscles is small post mortem glycolysis is virtually 

h ^  vlthin 30 minutes of slaughter (Shrir.pton I9 6 0 ) and so in chickens it has

ro2e,

common practice in the U.K. to freeze birds immediately after evisceration so

P0Esible a continuous "on-line” process from slaughter to packing of the 
n 0 ven~ready product.
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At least in turkeys it seems probable that in a small percentage of birds (1 - 

■the breast muscle remains relatively tough irrespective of the interval allowed 

between death and the start of freezing (Ranken and Shrimpton).

fervour. Poultry meat is characteristically bland and little if 

been made towards identifying the cheracial basis of its flavour 

the subject published by Lineweaver and Pippen (1961).

any progress has 

since the revie'»' 0i

Summary.

The production of poultry meat is organised on an industrial basis in most of 

Ues tern Europe ano. North America. The-major soisrces are young chicken} 6 — 8 

Ox aget ana young turkeys 10 —  16 weeks of ago. The efficiency of feed convcrsi°: 

is hignf of the order ©a 2 to 1 but its potential as a new source of protein is 

limited by the absolute requirement of the bird for the same range of essential 

amino acias as the human. Its contribution to the1 human dietary is thus pri marine 

as a cheap source of acceptable high quality protein.

A substantial amount of information has been published on all aspects of the f°ol 

science of poultry meat and these have been briefly reviewed. In essence poul 

meat is qualitatively similar to other meats but the chemical changes which take 

pierce in the avian muscle on death differ quantitatively from those which occur 

in the mammal.
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( JÍ1ftpdom 1964/s to 1Q68/Q 
vbtatiB-cacs Divis ' " — —  ' ' '

Uonf rllnistr3r of Agriculturet Pich srxes & Pood, Whitehall Place 

London S.W.l.)

K
rUgVl-

'Wl® voider
Tot

tf *1
Povrowls

cks

V ys

*l Poultry

* (1,000 tons) ¿nd Numbers SI » i
aughtered (rail

1 9 6 4 / 5 1965/6

r1
Íj 1966/7

86.1 5 2 .O I 77.0 46.6 j 8 0 . 4 49.1
! 247.9 I8 5 . 6 j 2 7 9 . 0 208.6 j 306.2 226.1
334.1 237.7 ; 356 . 1

! 255.2 1 386.6 275.2

1i

9 . 0 4.8 9.4 4.7 10.8 5.1
1 . 4 0.3

1 1.4 0.3 1.3 0.3
3 2 . 2 7.6 39.1 9.3

j

4 1 . 4 9.0

3 7 6 . 7 2 5 0 . 3 406.0 269.4 4 4 0 .I 2 8 9 . 5

1967/8 

82.0 50.2

( ?ro\
I e 63/

81.3 

$78.6 2
4 2 1 . 9  3 0 0 . 9  4 5 9 . 9  1

1 . 4

46,0

5.3
0.3

10.1

12.6 5
1.

54 .3  1

Û e d
°o.icass weights, oven-ready, presuming

oven-ready vrt= 75" of live weight.



A Comparison of the Results of tho 1st and 20th Maine 

________ ____  Production and Broiler Tests

1st Test 20th Test

Age at Killing (weeks) 1 4  8

Live Weight of Males - 4*51

Live Weight of Females — 3*55

Average Live Weight of both sexes 3 . 9 6  4.03

TABLF 4

BROIL:JR PFRFORL'ANCF l°6l - 1 9 6 9

1961 1962 1963 1964 1965 1966 1°67 IQ 68 1-6?

Total no. of birds 
(millions) 1.0 9 2 .7 5 3 .4 7 3 .4 9 3 .8 7 4-39 5*74 8 .0 1 6.0 3
Average age (days) 71 68 67 6 7 .2 5 66 65 63 62 61
Stocking Density 
(sq. m. per bird) 0,069 0.068 0 .0 6 8 0.067 0,068 O.O64 0,062 0.061 0,055
Average Live Weight 
(Kg) 1.70 1 .7 2 1 .7 3 1 .8 2 1 ,8 5 1.8 6 1 .91 1.94 1 c7X • 1

Mortality (4) 3.4 1 3 .1 5 3 .0 4 3 c 12 3 .2 2 3 .7 4 3.64 3 .6 0 3.31
Feed Consumption 
Per Bird (Kg) 4.45 4 .3 3 4 .3 5 4 .5 5 4 -54 4 .5 6 4.5S 4 .5 2 4. ?7
Feed Conversion 2 « 62 2 .5 2 2252 2 .5 1 2 .4 5 2 .4 5 2 .3 9 2 .32 2.33
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TAULS 5

kstritivo Value of sonsting chiokeo» (broilers)

p a r  lo o  ¡7

E&otetio Unite 
oheraoicrletio

Row Cooked

>̂rft 10 J?
¿c*h
Cs.’udo Protein 
î'oss eti o v zy 

Carbohydrate 
l̂ U Total

cat« fatty 
fields

olole cold 
Xlnolcio 

acid

5
6 
S

koal
5
6

Z
G

6

XiC^t
Beat

77© 2 
0o0 20«5 

101 
0
1 .5

hr,A: C"* . r*><on

0'6 £, 3 
u5

7 ? e 3  
OfG o

18«1 16el
112 223
0 b
3 «8 17.1

1*0
1*0

5«o
6o0

icO 3;o

.bosphoroa
h'on
“°diua
0t*a8iua

f’S
U3
r?>
tag
BS

xr
213

1 .1
50

320

13
ISO
1.5

6?
250

9
17b
ZJi

( i VI (Vc^5“> vr~¿iif.ll C‘oil)
CLbCf-Xo t Q i-i 1a -̂S /. K tp 1 ^ t +

C l- ——'--• I'.tfcl'

■»4̂  «¿*0
rsest E9»t

73.'* 5? <>5 57,5 32 «5 51o«9 1.2 1.3 X«2 1
17.5 32 cl yo<k 0 O r» 30103 19? 220 419 203
OoX 1.1 1.5 Q **?iA A-,
.? c 2 6.1 9.3 23*9 XI,

G» 0 3.0 9.0 u
cs *3 k*Q X26Q 0
«0 «a IcQ 5.0 cr

Ik 22 Ik 8 IS
220 20 0 2 35 186 33-5k9$ 1.3 1.0 2c.O 6«C9 63 03 tc c*

C O 43A 330 « Cfc

0t,3

’'toli-j
Vifeaada A

50
250

70
A-5Q

70
710

50 60 30 ' 160
IO 170 y+Q 130 1,360 o u  ^0
PS /t,oC>0 5i300 2*000 ^t9CO 22*900 6*600 7-000
i 0 o

50 220 530 Af530 50 130 1%Q
lot 
Unite

170
2,100
6,000

5,76a
...r„ |||||B |.........  _ «**'***"«*

E l a t e d  fro a  data of Watt and Korrill (2963)
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’ABLE

Average Diameters (n) of Muscle Fibres

Source of Meat Average Diameter

Chicken breast

Chicken leg

Sheep

Cattle

Pig

47.6 ~ 13„8

44.3 ™ 20.5

50.4 

73.3

90.9

5 ? S
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Clî4®iosX cbsysot-orictios o£ ohiôkea ¡assoies

C h ßir-a a t ©ri s tic Breast tas solo leg Basel®

Total K eg/g kiiti J 35*0
Fr es etpiina H pg/g :u ,56 0*69
Non pro toi a H 5*85 3*65
Anserine & Gamos!» o (orbit) ?2c9 20*7
Tbl t‘iain@ low high
Flboflavln low high
Niûcits 10 5
AeTePo P Eg/g 0*8 0e3
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TABLE 8

Post «wort cm changes in o 
eol’iblo nitrogen in  boof

rtraotabillty of ucter® 
e porke end ohiokca naeole

f}

Uraa aftor Li trog«:n (3 of total ii)
death Extraotable Iiro toin Aatony

Bocf tat celo 
3 0  Bia 68 53 23
2k hr 60 -5** . Zk
6 days 71 6 5 3k
Ik 02 82 50
28 . ' ■ 02 81 52

Pork tausolo 
30 win 76 65 2?
2k hr lO 31 3
4 days 50 37 2
6 53 87 18
8 50 h? 19
11 70 66 35
Ik ?6 77 50

Chicken tajéelo 
30 tai» 55 k? 23
5> to ho 35 7
2k h-3 31 /*
h dayo 7Z 63 326 71 73 lO0 73 70 . /&

^ je » 6 W s 8 < ie * « * a a @ W N * w « t iy f j

<L h:<m KoXntosU (I967)
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