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Mn_evaluation of feeding 1iquid sugar to pigs lairaged overnight b

G.A. GARIWER and T,J.R. COOPER

Ulster Curers' Association, ? Greenwood Avenue, Belfast RT4 3J1, N, Irelnnd

The automated Lairose system of feeding liquid sugar to plgs held overnight in lairage under fretor)
tondi tions was found to increase the carcase yield and welght of liver. Carense yielda were increaced
by 0.79%/kg glucose and 1.28%/kg sucrose, and liver weights were increased by 0.76 kg liver/ig luecone
And 0,39 kg 1iver/kg sucrose; thus for similar quantities of sugar, suerose had 62 more effect than
&lucose in increasing carcase yield and was 50/ more effective in inecreasing liver weight, neon yleld

were slightly but significantly lowered 0,587 by feeding glucose, but not suervse,

Bewertung von der Mitterung mit Zuckerldsung von Schweinen, welche ilber Nacht im Stalle vor der
Sehlachtung bleiben missen

G.A, GARDNER and T.J.R, COOPER

Ulster Curers' Association, 2 Greenwood Avenue, Belfast BT4 3J1, N, Ireland

B8 wurde gefunden, dass das automatisierte lairoseverfahren fUr die Witterung mit Zuckerldsung von
Schweinen, welche ilber Nacht im Stalle unter Betriebsverh#iltuissen bleiben milssen, eine Zunahme in der
KSrperausbeute sowie im Lebergewicht erwirkte, He Kdrperausbeute erhBhte sich um 0,79%/kg Glukose und
1095',«’:/1(5 Sukrose, und die Iebergewichte erhdhten sich um 0,26 kg’kg Glukose und 0,39 kg kg Sukrose;
bei gleichen Mengen Zucker also war die durch Sukrose veranlasste irh@hung der Ausbeute um 62 griscer
und jene des Tebergewichts um 50/ grésser, Die Hitterung mit Glukose verursachte eine schwache, jedoc!

Signifikante Verringerung der Baconausbeute um 0,58"; dies war aber nicht der Fall bei Sukrose.




Evaluation de 1'alimentation du sucre liquide aux pores laid

s pendant 1a nuit dans leg cages aviant

1'abattage
G.,A. GARDNER and T,J.R. COO

Meter Curers' Association, 2 Greenwnod Avenue, Nelfast RT4 3J1, W, Ireland

(m a constaté que le r;y::tl.me Hu(,v.:mu.ti:;é Lairose d'alimenter du sucre liquide nux pores 1nicsés pendant
1a nuit dans les cages dans des conditions industrielles augmente le rendement anatomique ainsi que le
poids du fole, les rendements anatomiques ont augment& de 0,797 /kg de glucose et 1,287%/kg de sucrose,
et les polds de foie ont numenbé de 0.26 kg/kg de glucose et 0,39 kg/kg de sucrosej par conaéquent,
pour des quanti tés égales de sucre le sucrose a effectué une hausse du rendement anatomique plus
importante de 627, que le glucose et une hausse du poids de foie plus importante de 50%. les rendements

de bacon ont subil une réduction faible, néanmoins significative de 0.587% par 1l'alimentation du gluconé,

mais non du sucrose,

Ouenxa cBWHEll, HAKODMAEHHHX NEpez yooeM H yOoHHHEM COZIEPXAaHMOM CAXADHHM PACTBOPOM.

T.ATAPJHEP » T.H.P.KYNEP
Ulster Curers’ Association, 2 Greenwood Avenue, Belfast BT4 3JL, N. Ireland

ABTOpH ONpeZieNWNR, UTO NpW CoZEpxaHuu CBUHeN! OAHY HOUB Mepen y6oeM ¥ ROPMIGHAM WX XA~
KWM CAXADOM SBTOMATHUECKMM METOZAOM THNA Lairose  yBEAWUNBAGTCH aHATOMWUECKUI BHXOZAy :H%'
TAKX® BOC MeYeHu_, B cayuae KOpMIeHUA ra0k080# aHaTOMMWYECKWH BHXOZ yBexwuuBancs HE 0y ¥
a npw Kopwnenun caxaposoff - I,25%, Buxoa meueHd B cly4ae rIOKOSH 0,26Kr/Kr, caxapos
0,39 kr/kr. B pesyasrare 8TOT0 NMpW KOPWICHWA OZAWRAKOBHM KOJNWYECTBOM caxapa anaToMnie’
BHX0Z ¢ caxaposoil Oun HA 62% Goibme, Y6M y TJIOKO3H, & J NEUEHH yBENWUeHNe pocTa GuiN10
Mpn KOpMNEHMM TADKO30# BHXOZ OBKOHA HEMHOT'O CHUBUICAH ( moruxenue 0,58%, SHAYMMO® ) o
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troduc t on
“Lnce feeding mugnr to pigs prinr to olaughter was first ouggested by Bate-'mfth (1937), there has been

’:UCh work {n many countries on the aooocinted benelits (,3“r~r!:v(v|m;:', 1976), lhe objective han been to

fduce Or overcome the problem of inferior meat quality (high pil) from fatigued or strewned pign.

::m Main effects of sugar feeding are: (a) the reatoration of muscle glycogen leading to lower ultimate
Value

8 of the meat, which improves the keeping quality and reduces the incidence of Dark PFirm Iy (DF)

£ ®.8. Clark, 1973); (b) a marked increase in the welght of liver in the animal, which has |
8 xture

Meyt
mproved
) y Juiciness, but n weanker flavour (Plc:mu:nll % BRhodes, 1977); and (c) carcase yields of pugar-led
Plgn may (Gallwey, Tarrant & McMahon, 1977) or may not (Wi mer-Pedergen, 1959) be incrensed,

:In!‘m] Plgo which are lairaged overmight have a lower carense yield than those slnughtered on the day of
N'"Plvn]_ At the factory, due to loss of water by excretion and assccinted shrinkage of the tisaue, In
“3:“’(‘7‘!1 Iralund under certain circumstances up to 30 of all pigs slaughtered may have to be 1ad ragad
e Might, The subject of this paper 18 to ascertain if sugar-feeding of such pigs under the practical
N4 t§ong of the bacon factory would prevent loeses In earcagse yield. In ndditi My both liver and bacon
Yeldq were determined and a comparison made between the effects of feeding glucose and sucroase, As

ere 15 a paucity of data on the effect on pHl of meot from pigs fed glucose, measurements of both pHy
4 pHy of theoe pigo were obtained,

 each axp!:rtment 60 pigo were chosen from one or more producers and after live weighing wnrr\» divided
equ"lly according to source into 2 lotu, one batch to serve as controls (access to water only) and the
Othep for sugar feeding., All pigs had been trancported on thot day from farms %1—:70 km from the factory,
fach bateh of 30 pigs was permed'nepumtnl_v with a floor epace allowance of 0.5 m2/pig. In the pen
s’llADDOd for sugar feeding the minimum drinking trough space was 1 place (30 cm wide) for every 2 pigs,

5
?’Eﬂ“&
n)

Glucoge (hydrolysed maize syrup) of opecific gravi ty 1.40 (42 DE) was diluted 50/50 with water to a
apﬂcific gravity of 1,20, This wao fed at a rate of 4 litres/plg = ca, 2 kg dry sugar,

() Sucrose (cane sugar) was dissolved in water at a concentration of 50 kg/120 litres, Bach animal
™8 allocated 4 1itres = 1,7 kg/pig.

AM"" Preparation, samples of the sugar solutions were taken for dry macter analysis,

Fge,u

—aing

Thy lairone System (1atrose Ltd., Iondon) for the automatic feeding of sugar nolutions was installed for
:he"" trinlo, Immediately on penning the ougar solution wno made available to the pign @ 1/pig). After

T or when the allocation is consuned, the system automotically cuts off the supply of sugar solution
- Teplaces 1t with water, which is available to the pigs until their removal for slaughter (on average
2 18 hr), Control pigs had access to water throughout the lairage period, There were 3 replicate
hp"”mnntn for each mugar,

Ia\:,%m of yields

P‘lva Welghts and hot carcase weights (taken 1 hr after slaughter) were measured to the nearest 0.5 kg.
o S ¥

8ides butchered for Wiltohire style bacon on the day after slaughter were injected with brine, tanked
X4 days, and matured for 4 days before weighing (to 0.25 kg), "Hot liver" weights (to 0,03 kg) were
Obh‘l"“d within 30 min of removal from the pig. Data were recorded for every individual animal in eacn
(
xpa”ment.

Hot carcase wt
Live wt

Carcase yield (%) x 100

Bacon yield (¥) - 100
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Using a portable pH meter 29 (iadiometer A/S, Copenhngen), pHy values were measured directly in muscles,
longiesimus dorsi, at the 5th rib, 45 min after slaughter. On the following day pH, values of the chilled
carcases were measured in the 1, dorsi, adductor and gemispinalis copitis musecles. pH measurements were
only obtained on glucose-fed and corresponding control carcases,

Results and Discussion

The live weights of the experimental animals, carcase ylelds and liver welghts of pigs fed glucose are ghos0
in Table 1 and those fed sucrose in Table ?, There were 30 pigs allocnted to each treatment in ench
experiment, A few were condemned for veterinary reasons and sgome were unsui table for bancon manufae bure.

In all these experiments the sugar alloecated was totally consumed, but in some trials mechanical ma) fune Lion
of some valves prevented all the sugar solution being dispensed, and these experiments were abandoned,

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

Means Overall avernyf
Expt. 1 Expt. 2 Expt. 3 k&
; 8 ; 8 ; 8 X
Sugar consumed per pig (kg) 2.00 1.85 1,92 1,92
Tdive wt (kg) SF 82.53 2.66 .. 83,88 4.21 . 83.03 417 pg 83.14 5. 10 i
c 83,21 3,99 V5 g3,45 3,79 70 82,90 4.01 "0 83,18 5,81
Carcase yield (%) SF 78,34 7 o g 2.45 o 76.73 206 o “TT64 11 e
c 76,22 1.83 76.86 1.99."". 715,31 1.73 76.1% 1,94
Iiver wt (kg) SF 1.87 AE AR 035 4an P04 0.27 gy - 180 0,30 4y
c 1.38 0.13 1,32 0,14 1.47 0.19 1.39 0,17

EF; sugar-fed pigs., C; control pigs (water only)

X = mean

8 = standard deviation

NS = difference is not significant

SL = difference is slightly significant (at 107 level)

* = difference is significant (at 5% level)
#* = difference is highly significant (at 1% leve])’
#** = difference is very highly significant (at 0,1% level)

Table 2. Tive weights, carcase yield and liver weights of pigs fed sucrose

Expt. 4 Expt. 5 _Expt. 6 _Average
; g ; 8 X S X 3
Sugar consumed per pig (kg) 1.69 1.56 1.69 1.65
Live wt (kg) SF 81.57. 457 i 84.17  4.61 .o 82,68 5,23 . 82,81 4,80 yg
c 81.00 3.31 82,78 5,10 80.88 6,48 "~ 81,58 5.21
Carcase yield (%) SF 7895 1268 gue 78,59  1.51 yyy  T9.45 3,14 4 T8.99 2.22 yyx
c 77.62 1.13 T7.12 1.78 75.93 1.94 16,87 1,80
Iiver wt (kg) SP 1,85 0.38 4y .80 - 0467 g0 1693 < 0.33 pou 1487 0,39 344
c 1.20 0.14 1.17 0.10 1.31 0.23 1,22 0.18

Carcase eld

In each of the 6 experiments there was no significant difference between the live weights of the sugar-
fed pigs and control pigs. Of the pigs fed glucose (Table 1) there was some variation between the three
replicates in the degree of significance of the increase in carcase yield. Increases of 1.0% (Expte
to 2,125 (Expt. 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 (¢ ‘O‘()O‘), in;,0Broaes .yi(.’—":“
were found (Table 2), Again there were differences between experiments (1.3%% - 3.52%) and the overnl
avernge 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 Pf‘”l"‘“i”””.w‘,m
normal feed at the farm prior to transportation and also in the abattoir, Peeding liquid sugar to ‘",G::,,h
lairaged in the factory is a more recent development (Clarke, 1973) which has been patented (C1arke & Te

4976), but there is relatively little published data using this method, Fernandes (1976) has shown th
under highly controlled experimental conditions and with small numbers (7) of animals 1,5 kg glucose

nt

. o4 aninil®
increases the carcase yield by 3.3%. However in 2 experimects under factory conditions with 18- A '%”.‘,r
per treatment increases of 2,31 ' from 1.78 kg glucose and 1'6‘7{ from 2,56 kg glucose were yhtained lr'r“‘l

/ 3 onb

pigs which had access to sugar for 4 hr followed by water for 12 hr before alaughter. In one experim
pigs killed on arrival at the factory had 1.377 additional carcase yield when compared to thooe held ;
overnight on water only., In the second experiment under cimilar conditions there 3 no diflerence “-,,4
carcase yield attributed to lairaging without sugar. Gallwey et nl, (1977) used a total of 50 sugnr-1
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mtrol pigs in 4 trials of overnight lairaging and found that the carcasae yield wan inerenaed by
L4 from the consumption of 2,27 kg glucose.

nnd 3y o

Thug pigo held overnight in lnirage, which are sugar-fed, have higher carcase ylelds than corresponding
Unfeq controls., The extent of this effect will depend largely on the state of the animals being lairaged
(P-Ro time from last feed , transportation distance, transportation time) or their degree of physicn)

2xhaugtyon,

liver weighto

The Weight of liver of all sugar-fed pigs was significantly (P <0,001) heavier than the corresponding
tontrol pign (Tables 1 and 2), These are summarised in Table 3, In ench batch of sugar-fed pigs it wna
obvi oug 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 iixpt. Increase in wt (kg) Percentage increase
Glucose 1 0.49 35.5
2 0.55 41,7
3 0.47 32.0
Average 0.50 35.9
Sucrose 4 0.65 54.2
5 0.67 57.3
5 6 0.62 47.3
Average 0.65 53:3

,”eights of ca., 1.4 kg, similar to the controls, were recorded, but other pigs had liver weights as high au
7 kg, This is illustrated from the much higher standard deviations in comparison to control pigs and
tonfy rmg the observations of Gallwey et al. (1977). The average increase in response to sucroge (+ %3, 357)
48 greater than to glucose (+ 35.9%), which corresponds to an increase of 0.39 kg liver/kg sucrose and 0,76
8 livel‘/kg glucose, Clarke (1973) found that sucrose feeding increased liver weights by 0.32 kg/kg sugnr
nd Gﬂllwey et al, (1977) 0.20 kg liver/kg glucose, In two "commercial" experiments PFernandes (1976) found
that liver weights were increased by 0.15 and 0.16 kg liver/kg glucose. Under highly experimental
®Onditiong the liver increase/kg glucose fed varied from 0,37 tc 0,58 depending on the amount of the sugar
d, ang in a comparison between glucose and sucrose the increase in liver weight was 0.34 kg/kg and

'\‘862 kg/kg for glucose and sucrose respectively, g

o Stated above, in relation to carcase yield the "return" in liver from sugar-fed pigs will largely depend
= the state of the animals being fed, but it would appear that feeding sucrose will yield higher liver
Clghts than glucose, A detailed statistical analysis was carried out and the correlation coefficient
&zt:;in liver weight and carcase yleld was so low as to indicate that these feature are weakly linked, if

Hcon yie1q

The differences in the bacon yields of the pugar-fed pigs are summarised in Table 4. There were varintions
Oeb"eﬁn experiments, but the overall conclusion is that there was a small but significant (P <0,1) loss of
G;f{l?,ﬁ in bacon yield for pigs fed glucose, whereas there was no significant difference' in pigs fed sucrase,

1"9}' et al. (1977) found that feeding 2.27 kg glucose increased bacon yield by 0,2%, but this difference
8 nog significant. Such a finding is similar to Expt. 2 (Table 4) in our work, but in the other glucose

*Xperimentg significant reductions in bacon yield were found,

Table 4. Differences! in bacon yield of sugar-fed pigs
Expt. 1 Expt., 2 Expt. 3 Average
Glucose - 0,704 SL + 0.11% N3 - 1,03% * - 0.58% SL
Expt. 4 Expt. 5 Expt, 6 Average
Sucrose + 0.64% NS + 0,35% NS - 0,04% NS + 0,307 N5
1
mfference = bacon yield of sugar-fed pigs - bacon yield of control pige

I::Q"’“Ut be stressed that bacon yield as defined in this paper can be influenced by many factors, such as

tan“'“’ in chilling, butchery of carcases, temperature of pork, amounis of brine injected, positions in curing

tin and on pallets during maturation. However, both gugar-fed and control pigs were processed at the same
® uUnder normal factory procedures,

F-Yalues

he PH of the muscles of glucose-fed pigs is shown in Table 5., Measurements of pH1 mede in the 1, dorsi 45

orn after slaughter showed that in 2 out of the 3 experiments and in the overall average there was a reductio

P 0,12 units (P <0,001), The number of pigs in all experiments with pH1 of 5.9 or 1‘(?:13, an indication of

notentyq) pale ooft exudative meat (PSE), was 9 (10%) in those fed glucose and 6 (6.7%) in the control pigs.
U8 the feeding of glucose would not appear to markedly exacerbate the potential of producing Pt
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