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groups, were used. The control group was given traditional feed with no sweel
potatoes, while the two treated groups received diets containing 20 and 40

syweet potatoes in place of the equivalent amount of maize meal fmilu qain and
feed efficiency were lower in the treated groups and the dressing p.erc:erltﬁge
was better for the control group (8217 »& 81.10 and G0.94%Z for the contrd!
group and those fed 20 and 40% sweet potatoes respectively) This differenc®
was significant while the treatment did nat affect the other pﬁrameti‘-rs
considered at slaughter: carcass length, pH of muscle semimembrants &

SUMMARY: Seventy-five Large White castrated males, divided into 3

measured at 45 minutes pas? mariesm lesn mest content of cercas®
Furthermore, no significant differences were found as requards weight of the
different cuts of the left half-carcass. Moreover, the values assessed for the

ham showed no significant differences. The parameters evalusted were: coloul
pH and cooler shrinkage 24 hours after slaughter and weight loss 64 deys aftel
slaughter. It may be concluded that sweet potatoes reduce daily gain !
dressing percentage in heavy pig fattening, while do not influence carcass O
meat quality traits. :

INTRODUCTION: Throughout the European Economic C ammunity there is N

extensive use of by-products to replace cereals in farm snimal feed. In recent
years dried sweet potatoes (/pamoes tetstss) imported from China, haYe
appeared on the market; these are generally marketed in sliced form and only
rarely as pellets.

There 1s little literature dealing with the use of sweet potatoes in feeding
farm animals, and the few trials carried out with pigs used snimals slaughter®
gt low weights.

(1) Research carried out witha grant from Ministero della Pubblica Istruzione. This research 13 P?{'n

- - 3 : )
of the programme of research of the EMILIA- ROMAGMA Region and was carried out with the coordi nati?
of C.R.P.A. (Research Center for &nimal Production?.
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Mg production (with & slaughter weight of 150-1 60 Kg)
Predomingtes in Italian pig-farming due to the fact that the characteristic §md
MOst important product is the rew ham. To ens ure the quality of this ham, which
Is 99ed for & period of not less than 12 months, the animals must be neither too
J0Ung nar too Tight at slaughter.

The aim of this research was therefore to assess the effect on carcass and
Meat

MTERIL‘;L'E; AND METHODS: A total of 75 Large White castrated males, with an
Werage injtjq) live weight of about 42 Kg, were divided into 3 groups of 23
SUbjects each and fed |:;m:|c:en.trate mixtures given as meal three times daily.
The control group was qiven a traditional feed with no sweet potﬁtl::_ers:
(SF').. while the two treated -qroups received diets containing 208 and 40%
Weet Potatoes in place of an équia»alem amount of maize. Once the animals had
"®acheg a lve weight of 110 Kg the protein content of the diets was 5’-”‘.3“*-“4
{ﬁd'.llire,j_ The DEf‘C:Ef‘]t n::t:nrrmos;\'tic;n of the feed and the chemical compasition of
B Sy

- >Weet potatoes and of the experimental diets are reported in Tables 1 and 2.
The Uigestip)e energy of the sweet potatoes and of the experimental diets was

Cﬁ]':“]ﬁ*fd using the equation proposed by EWAN {1988)

The animsls were slaughtered at a live weight of approximately 156 Kg and

the fo]lcn.a,n.r:rr; farameters were evaluated:
0 Weight of v aren carcass

Carcass 'ength (from pubic symphysis to first rib)
e bf’tkfﬂt thickness (mc:ludind skin) measured in two places. The first point
10 OVer M. giutsens medivs ot the thinnest place at the mid-line, was
me_f’surf-'d using a metal meter. An aptic probe {Intrascope, produced by SFK Ltd,
Vldrg\,.e! Denmark) was used for the second point (x,), between the 3rd and 4th
fter last rib, at 8 cm from the mid-line. These measurements enabled the
E:;,cle""'-ﬁge 0f carcass lean meat content to be n:alc;ulrat.e_d ‘bg means of the
) [:E"f” ®qustions used in Italy and approved by EEC '.,1l_4r;69,3. e R EE |
KNI . Messured 45 minutes after slaughter, o_ver M. semimen ﬁ;famfs—.im using a
. 751 pHmeter connected to an INGOLD electrode of xerolyt type
;; ict’"mute made of stiff polymer mass containing KC1 but free rrumixull‘ g5
us;,-rmou'h-' messured on the freshly cut s:urrape of the M. w*wu~s
an '.‘q._ﬁ, MINOLTA CHROMAMETER CR-200 lIiol«:q‘mxetei ‘,*i“l:—f.._f'l i:'ﬁrs :l_ l’gi'tf]‘:';'f’;"atf
U0 ii!tlrated with & standard Gardner pink tile n. CG 6625 (Y= 45 4* ®=0.5000;
=0 30c, ;

Syst.-~0)- The chromatic co-ordinates of the sample were expressed using the
‘QEtErn af v

he left half-carcass of each animal was dissected and the weight of the
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Table 1 - Percent composition of experimental diets

15t Period Znd Period

redients Control 20% SP 40% SP Control 20%SP 40% SP

sweet potatoes meal 0.0 20.0 40.0 0.0 20.0 40.0

Maize meal 40.0 20.0 0.0 40.0 20.0 0.0

Soybean meal , solv. (44% prot.) 20.0 2¥5 24.0 14.0 155 16.0
Animal fat (lard) 1.0 15 2.0 1.0 1.5 2.0
Phozphorus supplement 1.5 g 1.3 1.3 1.3 1.3

Calcium carbonate i 5] 3 3 i3 1.1

Premix 0.5 0.5 0.5 1.5 0.5 0.5
L-Lizine chlorhydrate 0.1 0.1 .1 0. 0.1 0.1

. . . 3 -.\“th
following cuts was determined: ham, loin + Boston butts + ribs, shoulder i1 .
ell

: 1 3 g - R : 1)
foot, belly, backfat, jowl, flare fat, head, hind foot. A sample of gsass mélt

muscle was taken from each left side to assess the water holding c:apﬁcitg’

which was determined on 300 mg using GRAU and HAMM's {(1956) method.

For the first 24 hours after slaughter the hams were stored in a chi
room at -3°C, with the ham reaching a temperature of 1-2°L. o
Twenty-four hours after slaughter the pH and the colour oOf e
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nasys muscle were determined as well as ham cooler shrinkagd®
The hams then underwent the normal processing stages (salting ot

M

P

"

resting) and were weighed again at the end of the resting stage (in this trial 8
f4 days after slaughter).
The trial will be finished next month, in September, when the l"Z*mU”m
ageing period for the hams ends and their quality may be assessed.
" Data were analyzed using snalysis of variance or covariance. WHer‘
ficant F values for treatment effects occurred, means were e-.,-.a]uated

AM's multiple range test (STEEL and TORRIE, 1960).
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o omposition of experimental diets and dried sweet
P)
1st Period
Control 20R SP 40% SP SP
\"“~__," e—— es— e ——
Dry matter % 88.80 8936 89.19 8735 £7.29 8717 9082
Crude protein, % dm 18699 1869 1782 1717 1672 1648 2.01
Ether extrget S9% men 234 450 ;413 A0l 082
Crude fiber s 522 533 526 a8 TEBY Tgog g0
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61 7.69 7.41 .60 10 8.41 T

AbL 47 1.06 1.36 32 { ZC i 45 1.02
s 511 592 643 540 585 647 340
H-Free extract " b7.45 6637 67.15 6745 6773 671590 37.57
“lcium SR 0.72 0.77 0.78 0.87 0.98 104 0.20
Phosphor ys Wi 0.71 0.61 0.60 0.74 069 067 0.14
1548 - 1557 " 1532 1561 1540 1523 15.07

RESULTS AND DISCUSSION:
a) Dtmg gain and feed efficiency
Megne The results are reported in Table 3. Although the differences between the
e U‘:' are not Q]GH ificant, the dail y gﬁ]n is seen to decrease in the pi QE:\ GWEH
Containing sweet potatoes and thus the feed efficiency tends to worsen.
It rndw therefore be conciuded that the repl aﬁP'Utwt of maize meal with
S?;ﬂ Sweet potato meal has an unfavourable effect on the pigs’ growth rate.
lm.ghter data
“1@ dressing percentage (table 4) of the pigs from the treated groups 1s
F than that of the animals in the contral group (P < 0.05).
regn?}uwewm; no significent differences are seen [ns.tn--g.ezn the hnve Q;"t’ 'L
=4S carcass length, carcess lesn meat content, water holding capacity,

H
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Table 3 - Liveweight, daily gain and feed efficiency

ST
ltems Control 208 SP  40% SP F
no. of animals on” 25 25 e
Initial weight Kq 40.9 40.7 45.1 1.22
Final weight Kg ol 155.8 156.0 0.08
Daily gain g 635 617 602 1.01
Feed conversion
efficiency (Kg feed/Kq gain) 379 3.94 4.01 —

Table 4 - Slaughter data
. .

items Control 208 SP 40& SP F
Slaughter weight Kq 157.3 155.5 156.0 (.08
Carcass weight Kq 129.3 1265 126.3 0.43
Dressing percentage x 82172 8110 b goo4l 492
Carcass length cm 9453 94.25 94.35 0.04
Backfat thickness ._.~.1) PR 28.30 29.40 29.60 0.53
Backfat thickness (x,) it 30.90 29.10 29.80 0.43
Carcass lean meat content % 4907 4935 4883  0.15
oH (45 min gast mari em) 6.29 6.36 6.43 1.08
water holding capacity cr? 7.66 5.00 748 107
Colour (CIE Lab) . 3E70 38.40 38.06 0.45

g% S.77 5.59 5.46 0.20

b* PBOR o 24384 SR 34N G0N

(x4 Over M. glutacus medius, thinnest place at the mid-1line
,f'--,;.-,) Between the 3rd and 4th from last rib, 8 cm from the mid-line
g b=pP<005




U the semimentirenasys muscle and the colour of this muscle for the
Parameters L* and a*.

The b* value of the meat from the animals of the control group was lower
than that of the treated groups (P < 0.05). While we are unable to find a reason
for this difference, we consider it of little importance in light of the fact that

the values determined 24 hours later do not confirm this phenomenon {see Table
&),

t) Carcass dissection

Table S reports the data concerning the left half-carcass dissection. No
S'9nificant differences are observed between the mean weights of the cuts from
the three groups; there is rather much similarity between the values found. This
MEans that the treatment did not affect the carcass composition.

Table 5 - Half-carcass dissection

Bl

tems Control  20% 5P 40% SP 3
Left half-carcass wt Kg 6547 6408 6401 0.41
Ham 1472 1439 1444 0.07
L0in + Boston butts + ribs 1663 1612 1636 0.41
Shoulder with foot 9.02 8.77 861 1.56
Beny 7.82 7.91 751 1.65
Backfat 6.73 643  7.05 1.83
Jow 4.47 437 438 0.02
Flare fat 1.75 1.77 1.74 0.33
Heag 3.30 3.21 3.15 1.90
Hing foqt 0.55 0.55 0.52 251

\

0) Ham traits

Table 6 reports the values of the parameters measured on the hams after
t2 hours chilling as well as cooler shrinkage after this time. The pH of the
hre groups is very similar. Weight loss at 84 days from slaughter tends to be
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greater in the hams from the pigs fed sweet potatoes compared to those af the
control group; however the difference is not significant. :

Thé values reqgarding colour (L*¥, a*, b*) are not statistically different
between the three l fzz;_ It may be .nmj how these values, measured on the
same muscle, changed after 24 hours | (see Table 4). While value L* remained
practically arﬁr'ﬁnr;m in the treated groups, in the control it increased, rising
from 37.76 to 40.56. /s 7m s a* and b* increased from measurement on the warm

$i- 4 T 4

carcess to that taken 24 hours later. However, wheress value a* increased

Table & - Ham traits

-~ o . - ¢ - E

Items Control 208 SP 40% SF r

pH (1) S 5.50 5 50 237

Colour {CIE Lab) {1) L* 40.56 37.99 3972 1.93

e 93 g o Uo 1.0

b* 405 555 365 2.40

Cooler shrinkage @ 1} ;i 4 41 456 453 093

Helght Toss (2) z 1290 1382 1381 211
{1} 24 hours after slaughter

(2) B4 days dﬁ.r:r slaughter

uniformly in the three groups, value b* had 8 considerable increase anly in the
contral group. It should be noted that it is normal for the colour co-ordinates to
ree In the period after slaughter, as has been seen in previous research
f"‘HlZZDUNl i &7, 1969). It can be seen that a*: b* ratio is always grwd’t"
th .on TM' indicates a normal l_ulnur' as ac«premated Uu the consumer.
Ye have been unable to 7ind previous research on heavy pigs reported in the
i mrah e with which we could compare our results. Some trials conducted in
Taiwan (LEE, 1977; LEE and LEE, 1'3i:i1 LEE and YANG, 1981 and 1962; CHEN and
YEH, 1952) on pigs slaughtered at much lower vweights than those of the pigé of
this trial showed that the Hmm ement of cereals with sweet potatoes has,
except in very few cases, an unfavourable effect on daily gain and feed
efficiency, 65 well a5 an dressing percentage. The results of these studies 8ré
therefore in agreement with those of the trial reported here. 3
CONCLUSIONS:  The results obtained, in the conditions under which W¢
nperated, show that sweet potstoes, as areplacement for maize meal, reducé




da”U gain, decrease feed efficiency and reduce dressing percentage in pigs
Slaughtered st a weight of 156 Kg. Their use in the farming of heavy pigs could
Only be profitable therefare if they are marketed at a very low price.

Sweet potatoes do not affect carcass composition or carcass lean meat
tontent for the heavy pig; neither are the pH (measured at 45 minutes and 24
Ours after s:laugh-ter) ar colour (24 hours post? maoriess) of the
Semimembranasusmuscle influenced by the feeding of sweet potatoes.

A definitive assessment of the effect of sweet potatoes on the
tharacteristics of ham quality may only be reached when the hams are marketed
® the end of the 12-month ageing period.
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