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The automated lairose nyBtem of feeding liquid sugar to pigs hold overnight in lairage under fa«tory 
oondltlons was found to Increase the carcaae yield and weight of liver. Garonne yields were larron's-d 
*>y 0.7^/kg glu co B e  and 1.28(£/kg s u c r o s e , and liver weights »»ere increased by 0.26 kg llver/kg glucose 
and 0,do kg llver/kg s u c r o s e ; thus for similar quantities of sugar, sucrose had SO more eTfeot than 
glucose In Increasing c a r c a s e  yield and was 50;/ more e f f e c t i v e  In Increasing liver weight. Hnoon yields 
were s l i g h t l y  but s i g n i f i c a n t l y  lowered 0.58,/ by fe e d in g  glucose, but not sucrose.
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Bewertung von der Witterung mit Zuckerlösung von Gchwelnen. 'welche über Hacht im ¡Halle vor der 
Schlachtung bleiben müssen

°.A. GAR RN BK and T.J.R. COOPBR
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wurde gefunden, dass das automatisierte Tiairoseverfahren für die Witterung mit Buckerlosung von 
■Schweinen, welche Uber Nacht im otalle unter Hetrlebsveriialtulssei bleiben raUssen, eine Zunahme ln der 
KUrperausbeute sowie im Lebergewicht erwirkte, m e  Korperausbeute erhöhte ¡¡ich um 0,79^/kg Glukose und 
'>?05S/kg Sukrose, und die Lebergewlchte erhöhten sich um 0,26 kg/kg Glukose und 0,39 kg/kg Sukrose;
6«1 gleichen Mengen Zucker also war die durch üukrose veranlasste iirhöhung der Ausbeute um 62/ grösser 
bad jene des Iebergewichto um 5O,' grosser, öle FUtterung mit Glukose verursachte eine schwaciie, jedoch 
bignlflkante Verringerung der Baconausbeute um 0,58,'; dies war aber nicht der Pall bei Sukrose.



E v alu ation  de l 1 a l im e n ta tio n  du su c re  l iq u id e  aux porcs l a i s s é s  pendant lu  n u i t  don3 le 3  cages avan t 
l 'a b a t t a g e

r„/\. OARDWEH and T.J.I1. COOPKH

lll ster furers' Asnoolatlon, 2 Ureenwiod Avenue, î'elfnnt BTd 3*Tî», II, Iwlnnd

On a constaté que le système automatisé Iairose d'alimenter du sucre liquide aux porcs laissés pendant 
la nuit dans les cages dans des conditions industrielles augmente le rendement anatomique ainsi que le 
poldn du foie. T*s rendements anatomiques ont augmenté de 0.79. Vkg de glucose et 1.28-J/kg de sucrose, 
et les poids de foie ont augmenté de 0.26 kg/kg de glucose et 0.5‘) kg/kg de sucrose) par conséquent, 
pour des quantités égales de sucre le sucrose a effectué une hausse du rendement anatomique plua 
importante de 62;:‘. que le glucose et une hausse du poids de foie plus Importante de 50$. lies rendements 
de bacon ont subi une réduction faible, néanmoins significative de 0.58$ par l'alimentation du glucose, 
mais non du sucrose.

OueHKa CBHHefl. HaKOPitaenHux nepea yfioeit h yCoflmm coaepaaHHeu oaxapmii pacTBopoHj.
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A n o p u  onpefleJiHJiu,  i t o  npa coAepxaHmi cBHHefl 0A«y ho«u > n ep ea  yôoaii « KopuBeHHH hx ^ 
KHM ca x a p o ii aBT0M8THiecKHM ueT oaou  THna L a i r o s e  yBejiHMBBaeTCB aH aiouH iecK H « bh xo a .  ^  
ta ra ie  B ec neieHH ,  B c x y i a e  KopmieHim r n w o a o »  aHaroMiiiecKHtl bhxoa  yBejmiHBajicH na .  ^ 
a npH KopujieHBB ca x ap o ao fl -  1 ,2 5 % . Bhxoa  neieHH b  C Jiy iae  rrooKOBH 0 ,2 6 K r / K r ,  C 8xap ^ cK„|) 
0 , 3 9  K r / x r .  B p eayA iT aT e a i o r o  npn KopMJieHHH oahh8 kobhu kobh-ibctbo m  ca x a p a  anaTOMBi ^  
bhxoa  o ca x ap o ao ft <5hji hs 62%  CoJtBine, i e u  y raioK oau, a y neieHH yBeanieH ne p o c ia  <iw» 
np« KOpiiJIOHHH rJUDHOSOfl BHXOA C58K0H8 HeMHOrO CHH8HJICH (  nOHHXeHHO 0 ,5 8 % , BHSIHHOe
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- P i nion or feeding liquid mi^nr to plgo lnlragcd overnight before olaughter 

Q,A' OAHDNKU and T.J.H, CWPIIH

l*r Curern' Anaocintlon, 2 Greenwood Avenue, Helfant BT4 }JL, N. Ireland.

rBiSHduetlon
»Uoh Work'in* nu«'lr to pl«n pHnr to olaughter wan firnt suggested by Hote-'lml til (lqt7) lh,
N  o ln„m'my Pr lrlen on the nB03clated beneflto (Pernanden, ,976). T b ! h- T \  '

or overcome the problem of inferior meat duality (high PH)’fn,m ^ t i ^ d  o^ ntre^ed p!'"" *°

S ; £ ‘; z , n

£ 2 - 1 . - . "  ,let® 7 in®d nnd B ootparioon'mnde^between 'sucrose"

mental

•quallY !r^i!rt?Bntk60 plg° "?r0 C!)0Gen from one or more Producers and after live weighing were divided 
other fn rdlnf to aource into 2 lotn, one batch to serve an control! (access to water only) and the
K»ch batch8'!fntnfer i'18‘ A11 PiSS hSd b88n trBnoported on thot day fri)ra f,i™ B 1a-70 Ion from the factory. 
"lUlsnes i f ? P 5° WOB P8nn8d BeParfltBlJr wtth a floor space allowance of 0.5 m?/plg. In the pen

P for sugar feeding the minimum drinking trough epaco wan 1 place (30 cm wide) for every 2 pigs.

Pro

^"Oi?,1“8008 J^ydr°1r°!! "“UZ0 Hyrup) of ,JP®c m ° gravity 1.40 (42 OK) wan diluted 50/50 with water to a 
(b) * grQVlty °f 1'20* 7,118 wao fed at 8 rate of 4 lltrea/pig « cs. 2 kg dry nugar.
»As a n r 80!8, ^ 8?8 0Ugnr  ̂waB dlBBolv®d 1« water at a concentration of 50 kg/l?0 litres. Bach animal ^j.ooatQQ 4 litrflB * 1,7 kg/plg,

r Preparation, enmples of the ougar oolutlonn were taken for dry matter analysis.

•^Silng

theaeR(^?n? ‘''yBl8ra (halrone Ltd., London) for the automatic feeding of sugar nolutlons was Installed for 
4 hr a u ircroedlAlely on penning the ougar oolution wan made available to the plgn () l/plg). After 
Shd reri"h8n th8 alloeQtlon la consumed, the syntem automatically outn off the supply'of ougar oolution 
£8. inPh8 \eB 11 wllh TOt8r* "hloh lo available to the plgo until their removal for olaughter (on averogo 
»»Dew ”r'* Contr°l P1«® had ocoeoo to water throughout the lalrnge period. There were 3 replicate 
wrimenta for «»oh nugar.

r^Sdrementa of yields
Pork and h0t oaro8B® weighto (taken 1 hr after olaughter) were measured to the nearest 0.5 kg.
for j a 8 butoher8d for Wiltshire otyle bacon on the day after olaughter were injected with brino, tanked 
obtain«sya’ 'md mr'tur*d for 4 dayB *>«fore weighing (to 0.25 kg). "Hot liver" weights (to 0.01 kg) were 
'^»riment1 thi" 0,1,1 °f removal frora th® P1^" Data were recorded for every individual animal In enen

Carcase yield [%) Hot carcase wt ....— n--n--- x looLive wt

Bacon yield (;<) Wt of the 2 bacon sides
Hot carcase wt x 100
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Uaing a portable pH meter ^9 (itadiometer A/3, Copenhagen), pH] valuen were meanured directly In munelea, 
longleoimun doral, at the 5th rib, 45 min after slaughter. On the following day pH^ valuen of the chilled 
carcaaee were meaaured in the 1, dornl, adductor nnd nomi .'spinalis capitis nunc lea. pH meanuremen t« were 
only obtained on glucoee-fed rind corresponding control carcanen.

I I

Results and Discussion
The live weights of the experimental animals, carcase yields and liver weights of pigs fed glucose are sh"-vr 
in Table 1 nnd those fed sucrose in Table ?, There were 30 pigs allocated to each treatment In each 
experiment. A few were condemned for veterinary reasons and some were unsuitable for bacon manufacture.
In all these experiments the sugar allocated was totally consumed, but in some trials mechanical malfunct i,M 
of some valves prevented all the sugar solution being dispensed, and these experiments were abandoned.

Table 1. Live weights, carcase yield and liver weights of pigs fed glucose

Means Overall average
Bxpt. 1 Bxpt. 2 Kxpt. 3

X s X 8 X 8 X 8
Sugar consumed per pig (kg) 2.00 1.85 1.92 1.92

live wt (kg) SP 82.53 2.66 83.88 4.21 NS 83.03 4.17 NS 83.14 3.
C 83.21 3.99 NS 83.45 3.79 82.90 4.01 83.10 % Hi

Carcase yield (%) SP 78.34 1.31 X-tf-tt 77.86 2.45 SL 76.73 2.16 ** 77.64 H  *»«
C 76.22 1.83 76.86 1.99 75.51 1.73 76.13 1.94

Liver wt (kg) SP 1.07 0.31 4MHI- 1.87 0.33 1.94 0.27 1.89 Os,30 ***
C 1.38 0.13 1.32 0.14 1.47 0.19 1.39 0,, 17

SPj sugar-fed pigs. Cj control pigs (water only) 
x * mean
a =» standard deviation
NS » difference is not significant
SL * difference is slightly significant (at 10$ level)
* ■ difference is significant (at 5$ level)
** * difference is highly significant (at 1$ level)
*** * difference is very highly significant (at 0.1$ level)

Table 2. Live weights, carcase yield and liver weights of pigs fed suerone

Expt. 4 Expt. 5 _Expt., 6 Average
X s X 8 X 8 X 3

Sugar consumed per pig (kg) 1.69 1.56 1.69 1.65

Live wt (kg) SP 81.57 4.53 NS 84.17 4‘61 NS 82.68 5.23 NS 82.81 4.86
C 81.00 3.31 82.78 5.10 80.88 6.48 81.58 5.21

Carcase yield (%) SP 78.95 1.68 78.59 1*51 *»* 79.45 3.14 78.99 2.22 *.**
C 77.62 1.13 77.12 1.78 75.93 1.94 76.87 1.80

liver wt (kg) SP 1.85 0.38 1.84 0.46 „,1, 1.93 0.33 *** 1.87 0.39 «.»
C 1.20 0.14 1.17 0.10 1.31 0.23 1.22 0.18

Carcase yield
In each of the 6 experiments there was no significant difference between the lire weights of the sugary 
fed pigs and control pigs. Of the pigs fed glucose (Table 1) there was some variation between the tn, 
replioates in the degree of significance of the Increase in carcase yield. Increases of 1.0% (Bxpt. 
to 2.1?% (fcixpt. 1) ranged from slightly significant to very highly significant. However, the average 
increase in carcase yield of 1.51% was a very highly significant increase (P <0.001).

In all 3 experiments on pigs fed sucrose very highly significant increases (P <0.00l) in carcase yl®*4”
were found (Table 2). Again there were differences between experiments (1.33% - 3.52%) and the over, 
average increase in carcase yield was 2.12% (P <0.001).

Much of the early published work involved feeding sugar in solid form mixed in different proportions w* 
normal feed at the farm prior to transportation and also in the abattoir. Feeding liquid siŷ ar o p ,
lairaged in the factory is a more recent development (Clarke, 1973) which has been patented (Clarke • .
1976), but there is relatively little published data using this method. Fernandes (19(6) has shown 
under highly controlled experimental conditions and with small numbers (7) of animals 1.5 kg Bl“™  ^imal 
increases the carcase yield by 3.3%. However in 2 experiments under factory conditions with \ 
per treatment increases of 2.31% from 1.78 kg glucose and 1.69% from 2.56 kg glucose were obtained 
pigs which had accesa to sugar for 4 hr followed by water for 12 hr before slaughter. In one exp>. 
pigs killed on arrival at the factory had 1.37% additional carcase yield when compared to t,hon< le 
overnight on water only. In the necond experiment under similar conditions there was no dl r ’' T " " f e d
carcase yield attributed to lairnging without sugar. Oallwey et nl. (19/0 used a total of >1 sug
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"'Mo control p1 RO In 4 trial« of overnight lalrnging and found thnt the cnrcnnc yield won lncroo-vd bv 
• >4" from the consumption of Kg glucose. J

and
5

unrn«Pi® the!d ov*rn)Kht In 1 hi rage, which ere s.^nr-fed, have higher carcase yield« than corresp'-nd I nr 
(e a :'>ntr°la‘ ,The extent of thla effect will depend largely on the atate or the animal« being lairaged
°>thaiotlon lBBt ’ tranaportatlon «stance, transportation time) or their degree of physical

weight«
control1*!!!’ 8li a^ ar-fed P1«3 TOa significantly (p <0.001 ) heavier than the correcpondlng
o b v w 1 ?lE (I lP8 ' “nd ̂  Theae ure summarised In Tnble 3. In each batch of augar-fed pig.e it waa

8 from the Individual liver weights that not all pigs had consumed the sugar to the same extent

Table 3. Increases in liver weight of sugar-fed pigs

Sugar Expt. Increase in wt (kg) Percentage Increase
Glucose 1 0.49 35.5

2 0.55 41.73 0.47 32.0Average 0.50 35.9
Sucrose 4 0.65 54.2
. 5 0.67 57.36 0.62 47.3Average 0.65 53.3

° L —  1 ,4 ke’ 8l“U a r  to the controls, were recorded, but other pigs had liver weights ns high as
conn !  lH illU3tratRd fTO” the much higher standard deviations in comparison to control pigs and
"He ! ! !  °bServatlonn of Sailwey ut al. (1977). The average increase in response to sucrose ( + 5 !. 3$) 
kg n  ® ,®r tban t0 Eluoose ( + 35.9%), which corresponds to an increase of 0.39 kg Uvcr/kg sucrose and 0. >fi 
and o i f ®  glucose. Clarke (1973) found that sucrose feeding increased liver weights by 0.32 kg/kg sugar 
that ?;lway ~~ 81* (,977) 0.20 kg liver/kg glucose. In two "commercial" experiments Fernandes (1976) found 
°ondlti 61 weifihts were Increased by 0.15 and 0.16 kg liver/kg glucose. Under highly experimental 
fed „„a"! the liV9r increaoe/k« gluR°ae fed varied from 0.37 to 0.58 depending on the amount of the sugar 
0.6? / *n ° comPar^oon *>etween glucose and sucrose the increase in liver weight was 0.34 kg/kg and
Aq for glucose and sucrose respectively.
00 the sLte°ef\i!! r ! at!°nJ ?  ° T r ^ eld the "return" in llv6r fron sugar-fed pigs will largely depend 
"eights tv,* °f *he ani™ala being fed> but it would appear that feeding sucrose will yield higher liver 
between i!*00 eluaose' A detailed statistical analysis was carried out and the correlation coefficient 
at al™  Uver "elght “ d carcase yield was so low as to Indicate that these feature are weakly linked, if

■|saiuaeid
between1: ™ ! ! ! 1'; *h£ 5,181,18 of the ou«ar-fed Pig8 »re summarised in Table 4. There were variations
O . w  . experiments, but the overall conclusion is that there was a small but significant (P <0.1) loss of
Gal W ne ^ r  1^ 7 7 / 7  Pig! f!d,gl! 0S!  "horeaa there was no significant difference in pigs fed sucrose, 
"as not 19I7 £0U”d 1^1 feedln« 2.27 kg glucose Increased bacon yield by 0.?$, but this difference
e*Peri! t f!* f1 3 f lng 18 8tml)ar to Expb- 2 ('fable 4 ) in our work, but in the other glucosePeriments significant reductions in bacon yield were found.

able 4. Differences1 in bacon yield of sugar-fed pigs

Glucose

Sucrose
biff

Expt. 1
- 0.7C$ SL

Expt. 4 
+ 0.64$ NS

Expt. 2 
+ 0.11$ NS

Expt. 5
+ 0.35$ NS

Expt. 3
- 1.03$ *

Expt. 6
- 0.04$ NS

Average
- 0.58$ SL

Average
+ 0.30$ No

'erence bacon yield of sugar-fed pigs - bacon yield of control pigs
It m
lo«ee!!t|be :!,tf!saed that baoon yield as defined In this paper can be Influenced by many factors, such as 
lank «ns otlUllnf» butchery of carcases, temperature of pork, amounts of brine injected, positions in curing 
ti* u !  pallets during maturation. However, both sugar-fed and control pigs were processed at the same 

nnder normal factory procedures.

^iaiues
•Ip a'!! tbe m“aol°s of glucose-fed pigs Is shown in Table 5. Measurements of pill made in the 1. dorsl 45 
of q r daughter showed that in 2 out of tho 3 experiments and in the overall average there waa a reductiot 
b°t«nt. ?'ita P < 0 *001)> The number of pigs In all experiments with pHi of 5.9 or less, an indication of 
'fhuB th 1cPal° °°ft erudaUva meat (pr>E). «>a 9 (1(f)) in those fed glucose and 6 (6.7$) in tho control pigs. 

ne feeding of glucose would not appear to markedly exacerbate the potential of producing PSB meat.
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Although there were »light dliferonceo between experiment», the overall effect of feeding glucose wan to 
reduce the pH-» of the 1,— tlorf»! by 0.21 units, the adductor by 0.55 units and the semispinniis capitis by 
0.41 units (p <0.001 in all cases). ~~~ ----- ----------1----

Fernandes (19/6) found that glucose-fed pigs had lower pHa of the muscles (o.24 - 0.46 units) and Gallwcy 
et al. (1977) recorded reductions of 0.10 - 0.27 units.

Table 5. pH values of muscles of glucose-fed pigs

pH,
1. dorsl

1 » dorsl

adductor

semispinalis 
capitis

1
n

EXPERIMENT
o

x o
5

n

AVERAGE

s

SF
C

6.23
6.39

0.32 
0.30

X 6.45
6.36

0.30 
0.35 NS 6.27

6,56
0.28
0.23

xxx 6.3?
6.44

0.31
0.31

X xx

SP
C

5.72
5.77

0.41
0.28 NS 5.65

5.97
0.13
0.29

XX* 5.72
5.99

0.20 
0. 26

x-xx 5.70
5.91

0.26
0.30

X XX

SP
C

5.68
5.85

0.21
0.23

#* 5.60
6.00

0.08
0.30

X-XX 5.71
6.19

0.14
0. 20

xxx 5.66
6.01

0.36 
0.30

X#*

SP
C

5.94
6.28

0.23
0.25

5.89
6.33

0.11
0.24

*-** 5.9?
6.44

0.17
0.27

x*x 5.91
6.55

0.18
0.26

XXX

General conclusions
This study was undertaken to assess the feeding of liquid .sugar, sucrose or gLucooe, to pigs which of 
necessity had to be held overnight in the lairage before slaughter. The effects of increased carcase yield 
and liver weight and in the case of glucose a small reduction in bacon yield have to be balanced again: t- 
the costs of the sugar and the feeding system. These effect» will also vary with the state of tlu* animal9 
at the time of arrival at the factory. The main objective in commercial terms is to prevent losses 
associated with lairaging. Thus each processing factory would have to assess the system in relation to i-11 *’ 
pigs they process and the products they manufacture. It seems logical that fatigued, hungry, highly 
stressed pigs, which have travelled long distances, would respond more to sugar-feeding than woll-fed, 
rested pigs. It is difficult to evaluate the economy in increased keeping quality, which is associated 
with the reduction in muscle pH of sugar-fed pigs. Certain companies and different meat products may 
suffer much more than others from poor keeping quality associated with high pH meat.
However, there is no doubt that sugar feeding can negate the deleterious effects of transportation and 
lairaging on both the quantity and quality of the meat.
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