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SUGAR CANE JUICE AS AN ENERGY SOURCE
FOR FATTENING PIGS

A Mena , R Elliott! & T R Preston

Facultad de Medicina Veterinaria y Zootecnia, Universidad de
Yucatan, Apartado 116-D, Merida, Yucatan, Mexico

24 pigs in the last stages of fattening were used to investigate the use of sugar cane juice as a source of
energy (72% of the diet on a dry matter basis)' supplemented with fish mealal (7%) soyabean meal (21%)
and minerals/vitamin5 (1%). The animals were divided between 3 treatments according to their initial
weight of 40,50 or 60 kg, and the animals were slaughtered at 90 kg. The daily liveweight gains were 614,
729 and 776 g/d, and the feed conversions 3.55, 3.30 and 3.42 (kg of dry matter/kg liveweight gains)
respectively for the three treatments.
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A serious problem confronting pig producers in tropical areas is that cereal grains
are not produced in large quantities in this zone. It is therefore necessary to import
concentrates based on cereal grains from outside, with the loss of foreign exchange
that this implies.

The use of waste bananas has been tried as a substitute, or partial substitute,for
cereal grains in pig diets (Zaragoza 1977). However, it would seem that the most
practical work of this type was carried out in Cuba using integral molasses and
combinations of final molasses and sugar (MacLeod et al 1968).

Integral molasses is prepared from the extracted juice of sugar cane, which has
been clarified and then concentrated and partially hydrolyzed to avoid the
crystalization of sucrose. In this process none of the sugars are extracted, and for this
reason the integral molasses has a higher concentration of sugar and a lower
concentration of minerals than final molasses. The production of integral molasses
however requires a high energy input to concentrate it to a Brix of 75° which is carried
out to stop fermentation . At the present time, with the high cost of fuel, this process is
uneconomic.

A second possibility for the use of sugar cane as an energy source for pigs is to
use freshly pressed cane juice, immediately after its extraction from the cane. The
high water content of the juice is not detrimental to its nutritive value, but it does imply
that the juice must be used within 24 hours of its preparation, or that it should be
conserved with a preservative.

At its simplest level the extraction of sugar cane juice from cane stalk requires the
use of a simple cane press of the type which has been used over many generations
for the preparation of crude sugar and brown sugar, particularly in the less developed
tropical countries of Latin America.

The experiment which is reported in this paper was the first in a series of studies
concerned with pig production based on the use of sugar cane juice as a tropical feed
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resource.

The objective was to study the effect of initial weight on liveweight gain throughout
the final stages of fattening, assuming that adaptation to a diet of this nature would be
easier at that stage of growth.

Materials and Methods

Treatment and design: Three treatments were compared. These were initial
weights of 40, 50 or 60 kg. There were two groups of 4 pigs on each treatment and
each group consisted of two males and two females.

Diets: Sugar cane juice was given ad libitum, being fed three times daily at 0800,
1200 and 1700 h. The protein supplement consisted of 75% soya meal and 25% fish
meal, this being given in restricted quantities, according to protein requirements
established by the NCR (1968). The quantities were adjusted every 15 days on the
basis of animal liveweight, A commercial mixture of minerals and vitamins was given
at the constant level of 25g/d/ animal throughout the experimental period,

Sugar cane juice was extracted daily using a simple cane press with 3 rollers, with
which an extraction rate of approximately 55% (of the weight of the cane m the form of
juice) was achieved, The !Brix of the juice averaged 13! during this experiment. The
juice was given in fresh liquid form, immediately after its extraction from the cane.

The supplement was mixed with a small part of juice (approximately 5 litres/group
of 4 animals), and was given as the first food of the day so that it would be completely
consumed.

Measurements: The pigs were weighed every 15 days and the daily live weight
gains were calculated using linear regression of weight against time. Daily food
consumption was recorded, The pigs were slaughtered individually as they reached 20
kg liveweight. The carcasses were weighed and the width and depth of the L dorsi
muscle was measured at the level of the 10th rib. Measurements were also made of
the thickness of the back fat at the level of the rump and shoulder, For purposes of
comparison the same measurements were made on animals from the production unit
of the faculty, these being fed on traditional cereal-based diets.

Results

Health: No digestive or metabolic disorders were reported during the experiment.
There were cases of slight diarrhoea in the first few days after the initiation of feeding
with cane juice, but these disappeared in a very short time without the need for
veterinary treatment,

Performance: No significant differences were observed between treatments for
liveweight gain, consumption or feed conversion (Table 1).

Carcass characteristics: The most surprising result with respect to the carcasses
(Table 2) was the very high yields, apparently better even than those pigs fed on a
traditional cereal diet, Moreover there were indications that the area of the L dorsi
muscle was greater, the pH of the muscle lower, the subcutaneous fat thinner and the
liver heavier when the pigs were fed with sugar cane juice.
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Table 1:

Penfonmance of fatlening pigs fed gresh sugan cane juice and profein supplements
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- lnitial weight, kg

&40 50 60 SE;
No. of pigs 8 8 B -
Initial weight , kg 37.6 49.3 58.9 + 2.86
Final weight, kg 90.8 91.2 91.9 + 4.88
Duration, d 84 59 43 - g F22
Gain,g/d 614 729 176 + 138
Consumption, kg/d
Fresh juice 10.9 11.5 13.1 + 1,04
Supplement ) .81 .86 + .03
Total DM 2.25 2.35 2.63 : .13
Conversion! 3.55 3.30 3.42 T

! D1 consumed/1iveweight gain

Tabfe 2:

Cancasd charactercdtics of pigs fed with diets based on sugar cane juice on cereal ghains

Sugar cane juice, initial weight(kg)

40 50 60 SEg Cereal
Yield !
Warm carcass 81.8 82.1 81.9 +2.7 76.8
Cold carcass 79.3 79.6 79.6 * 74.5
Area if L dorsi’(em?) 43.4 43.3 45.2 +8 3.3
pH of muscle 5.60 5.60 5.58 + .04 5.70
Liver (kg} 1.54 1.56 1.58 £ .20 1.39
Back fat thickness (nm)
Shoulder 38.6 38.4 45.4 6.7 52.6
Rump 2:‘!.8 23.8 27.0 +5.6 26.0
Todine? (%) 56.7 57.4 59.2 +3.51 60.0

l‘rield on basis of liveweight taken in the morning without food
2'-Iit'll:l'l and depth (Cuthbertson and Pease 1968)
According to the method of Bateman (1970)
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Discussion

Experiment 1: There is a paucity of literature on the use of auger cane juice as the
basal diet for pigs, However, in Cuba a number of studies have been carried out on
the feeding of pigs on integral molasses, wh ich is concentrated sugar cane juice.

The results obtained using sugar cane juice are similar to those report ed with
integral molasses (Table 3).

Table 3:

Summany of nesults of Liveweight gains, voluntany consumption and feed conversions of pigs
fed wa.'gh integraf molasses and %ugmwe jm:ccg[thu mﬁl e

No of animals Race Final Gain Consumption Feed Source
weight (g/d}) (DM kg/d) conversion
Kg M/kg gain

- DxY 92 515 - 3.70 Prestom et al (1970)
48 DxY 90 528 1.80 3.43 Marrero et al (1976)
10 DxY 100.7 537 2.39 4.45 Diaz et al (1978)

10 DxY 90.7 575 1.76 3.10  Macloed et al (1968)
32 DxY 90 644 2.32 3.60 Velazquez et al(1970)
7 DxH 93.6 665 2,39 3.60 Dieguez (1974)

60 DxY 90 696 - 3.35 Velazquez et al(1972)
35 DxY 90,7 710 2.66 4.09 Lezcano et al (1975)
24 YxH 91.3 703 2.41 3.42  This work .

D = Duroc Jersey
¥ = Yorkshire

H = Hampshire

Animal liveweight gain was very acceptable considering that even with
grain-based diets liveweight gain very rarely exceeds 600 g/day and under tropical
conditions it is always lower (Devendra and Fuller 1979). A summary of results taken
from the literature on carcass yield and area of the L dorsi muscle for different diets is
presented in Table 4.

Carcass yield is an important characteristic from the economic point of view. For
this reason the high values obtained using sugar cane juice implied that this diet has
important ,advantages.

It is interesting to note that Fernandez, Smith, Ellis, Clark and Armstrong (1979)
reported higher carcass yields from pigs fed with solutions of glucose before
slaughter.

According to the literature, the area of the L dorsi muscle is measured using two
different methods: one method is to trace the muscle with a planimetre and the other
method is to simply multiply the width (A) by the depth (B). However Smith et al (1965)
found that the value (AxB) is always higher (by 39%) than that resulting from direct
measurements using the planimeter. Using this proposal one can adjust values found
in the the present work which should give higher values than those reported in the
literature for animals fed diets based on cereals and molasses(Table 4).

It is well known that the quality of pig meat is affected by various conditions such
as stress produced by poor management immediately before slaughter, nutrition,
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injuries and slaughter procedure. Any one of these factors can affect muscle pH. It is
considered that good quality meat should have a pH between 5.4 - 5.8 (Fernandez,
Smith and Armstrong 1979). A high pH tends to reduce the storage life and increase
the possibility of bacterial attack.

Table 4:

Summany of nesults of the cancass yiefd und L.donsi muscle area forn pigs fed different energy
sounces [including this wonk)

No of Race Energy Final Carcass Area® Fat depth Source
animals source weight yield,X ‘L dorsi of shoul-
(kg) (ca?) der (mm)
43 Dx¥Y Molasses 90.7 B0.5 23.6 39.7 Marrero et al (1976)
35 PixiE Molasses 81.5 B1.5 24.8 41.3 Lezcano et al (1975)
12 Dx'Y Molasses 90.0 178 24.9 56.0 Veldzquez et al (1972)
26 PxHxY Molasses 80.0 - 26.1 31.0 Brooks (1972)
10 DxY Molasses 91.0 72.7 27.5 39.7 Macloed et al (1968)
] Dx%Y Molasses 91.4 78 271.7 41.3 Velazquez et al (1970)
26 PxHxY Cereals 80.0 - 25.7 3.4 Brooks {(1972)
24 DxH Cereals 101.5 - 29.3 - McConnell et al (1975)
92 W xL Cereals  100.0 E 0.5 12.5  Swith et al (1965)
- - Cereals - 75.4 - - Zert (1979)
26 PxHxY Sugar 80.0 o 25.2 35.5 Brooks (1972)
24 YXH Sugarcane  91.3 8.9 .7" 24.8  This work
juice

8 Measured with planimeter
o Width x depth

©AxB adjusted using the factor suggested by Smith and Ross (1965)
D = Duroc jersey; Y = Yorkshire; H = Hampshire; P = Poland; LW = Large White; L = Landrace

The muscle pH of pigs fed with juice was between 5.5-5.6. These results are
slightly below those reported by Gallwey and Tarrant (1978), when they fed pigs with
sugar before slaughter,

Muscle pH was lower (P < 0.01) in those pigs fed juice than in those fed cereals,
although muscle pH of those pigs fed cereal was within the range which is considered
to be satisfactory.

Fernandez et al (1979) fed pigs on diets rich in sugar before sacrifice and they
observed a reduction in the muscle pH of 0.2 to 0.4 units. The explanation for this was
that the content of glycogen in the muscle was considerably increased and this was
converted to lactic acid after death.

Liver weight, according to Zert (1979) is normally within the range 1.2 to 2.0 kg.
Cane juice fed pigs had livers weighing over 1.5 kg, these being greater than those of
animals fed cereal based diets.

Gallwey et al (1978) reported that the liver weight of those animals fed sugar for 1
night before slaughter increased by 34%.

Babatunde et al (1975) also reported that the weight of the liver increased as the
level of molasses in the diet increased. It would appear that any source of sugar in pig
diets increases the level of glycogen in the liver resulting in heavier livers (Fernandez
et al 1979). A part of this effect is attributable to the enzyme synthesis of glycogen,



Trop Anim Prod 1981 6:4 343

whose activity increases markedly when there is an increase of consumption of sugar
by the animals (Fernandez et al 1979).

Fernandez and Smith (1979) noted that the consumer acceptability of the livers
from pigs fed sucrose was better than those pigs which had not been fed sugar before
slaughter. The reason for this was that the livers of those pigs fed sugar were more
tender and were juicier, even though there was no difference in terms of taste. In the
case of this work there was no testing at consumer level but the characteristics
reported by the above researchers were noted.

From Table 4 it can be seen that the depth of fat of pigs fed sugar cane juice is
thinner that for pigs fed molasses and cereals as energy sources.

The nature of the deposited fat can be markedly affected by the type of feedstuff
used. The hardness of the fat can be quite different according to the feedstuff, and
this is a factor which affects the commercial value of carcass of animals to be sold for
meat.

A measure of muscle grade is the level of saturation of the fat deposit. This is
called the lodine Index. This Index for pig fat can vary between 46-66% (MacDonald et
al 1975). No significant differences were found in this work, either between sex or
treatments for the lodine Index; nor were there any differences between pigs fed juice
and pigs fed cereal grains.

Anderson and Mendel (cited by Maynard et al 1975) found that the iodine indices
for the body fat of pigs fed with various carbohydrate protein sources vary between
55-70%. Carbohydrates tended to give a saturated body fat and for this reason the fat
was harder than that produced by the majority of fat contained in animal diets
(Maynard et al 19752, Values reported here, where the basic diet wee one of
carbohydrate, were within the range of values reported for carbohydrate diets in the
literature,

Conclusions

Fresh sugar cane juice can be used to substitute cereal grains completely in diets
for pigs in the final stages of fattening starting at 40 kg liveweight. Moreover this type
of diet appears to have nutritional and economic advantages in terms of the carcass
characteristics, when compared to traditional cereal based diets.
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