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SUMMARY

Pork quality decreased(P<0.05)slightly(WHC=68,1%) for
entire males and ranged less(P<0,01)in extractable fat
(7.0% DB)compared to barrows(72,5 and 9.1%.respective-
ly).irrespectively of the slaughter age. The judges
found no taint on pork or on fried fat of the entire
pigs. Sex did not alter subcutaneous fat composition
but the older pigs had less(P<0.05)oleic acid content
(48.3%)and more total cholesterol(899,6 mg/1009 FT) and
fatty acids(P<0,05)palmitic and stearic(21,0 and 12.0%
respectively) than pigs slaughtered at 214 days of age
(56,4%; 86,9 mg/100g9 FT; 15,4 and 6.8%, respectively).

It was concluded that pork and fat qualities of CC21
entire male pigs were found acceptable but it is ne-
cessary to continue investigating entire male pigs be-
haviour and carcass,meat and fat quality under the nu-
tritional and climatic conditions of Cuba.

INTRODUCTION

Pork commercial production from entire male pigs has
been a controversial subject among researchers and
producers during the last decades on account of boar
taint.

At present the great majority of commercial slaughter

pigs in Spain is not castrated because there is no spe-

cific legislation for doing so (Diestre.1986), whereas

in the United Kingdom entire males represent approxima-

tely 20% of the national pig slaughter(Wood et al,
1983). Therefore, it can be affirmed that the initial
fears related to boar taint were exaggerated (Wood and
Riley, 1982)and that the faster growing rate, better

efficiency and leaner carcasses of entire males are ac-

tually more important(Siers.1975: Walker,1978; Desmou-
lin and Bonneau,1979; Wood and Riley,1982).

Since 1980, Cuban researchers have been concerned with
the sensory evaluation of pork coming from entire male
pigs.

Several trials were made where roasted pork from pure-
bred entire males fattened on concentrate or on swill
and molasses-diets (Sanchez et al.1985) and from boars

of seven different genotypes (Cruz-Bustillo et al,1986)

was tasted by trained judges in order to detect boar
taint and in no case off-flavour was found on the sam-
ples tried. Pork quality was also analyzed and no dif-
ference was found between entire males. barrows and
gilts. A consumer panel of 1000 citizens of Ciudad de

la Habana was recently held(Sanchez, unpublished data).

The consumers tasted roasted pork samples coming from
entire male pigs (ca. 90 kg) and the result was 100%
approval even though the consumers were previously in-
formed they were evaluating boar meat.

The purpose of the present investigation was to study
meat quality and backfat composition of entire males,
barrows and gilts raised in experimental conditions,

fattened with the restricted diet used in Cuba for com-

mercial pig production which is based on swill and fi-
nal molasses and slaughtered at two different ages.

MATERIALS AND METHODS

The animals used in this study were 95 littermates of
the CC21 line raised in identical conditions in an ex-

g
perimental station. During the fattening period m;‘
were randomly allotted into twelve pens of eight ;F
each with two replications per sex and age at si&%
ter. The pigs were fed the commercial diet uSed‘gﬁ
pig production in Cuba consisting of a mixture ( %y
dry basis) of swill. and final molasses (7.75 anﬁe
ly. fresh basis) supplemented with 0.8 kg concent’,
When the pigs reached 214 days of age. half of Lee
nimals were transported to the slaughterhouse whﬂm
they rested with free access to water until next % |
when they were stunned and slaughtered. The rest g
the pigs was slaughtered with 252 days of age T
tical conditions.

neous fat taken from the last rib region of evers .
mal were used to analyze meat quality and backfatﬁ
position 24 hours after slaughter except 1n1tialp
which was measured lh post mortem.

o
Final pH, water-holding capacity (paper and presﬁgﬁ;
thod) ,hydrosoluble protein.% (Kotik.1974).visual g
and marbling. and extractable fat and humidity Ae
1975) were analyzed on the fresh meat samples. Th;ﬂ
sensory panel consisted of six trained judges Whoée‘
red on a 10-point scale where | was the worst deqbﬁ;
of the attribute and 10 the best. the juic1n855'fff
derness and taste of roasted pork and the tasté

ed fat morsels ("chicharrones").

i3
Water content and Hanus l[odine number (AOAC-1979é0‘
roxide, saponification and acidity indexes (CheC™ ¢
et al. 1984): total cholesterol determined by tP 5t
bermann-Burchard reaction and fatty acid methvh
compositions were determined in subcutaneous {2 !

al?
Fat was extracted with a chloroform-methanoi(3”;ry
ture in order to perform the gas-liquid chromatoy f
phic analysis of methyl esters while for the Yesdaf
the chemical analyses. backfat samples were mel ;nﬁ
100 C. For the determination of tne ratty acio W,Dﬂ
esters two identical glass columns packed with 5h
in Diatomite CQ 100-200 mesh were used. x
A Factorial experiment with a completely randomlzﬁm’
sign in which sex, slaughter age and their inter?
were used to analyze the data.

RESULTS AND DISCUSSION

at”
No significant interactions were evident in the?;ﬁ“
tical analysis of the data. Dressing percenta‘?et of
1) was lower for entire male carcasses on accoU att |
the reproductive tract which represented approx!
ly 1% of the carcass weigth.

K
Water-holding capacity was evidently lower fOr Po%ﬁ
from entires compared with their littermates- "“ a5
Barton-Gade found that meat quality of intacts e
slightly worse than their barrow or gilt 1itt€lfit,
but Kempster and Cuthbertson (1982)had reporf€ i
this was characteristic of lean pigs irreSPeCtllef*
the sex. The lower marbling score and extractabthmf
for pork from intact male pigs corresponded t0 i
leaner carcasses which agrees with previous {17
(Campbell and King,1982; Wood and Riley,19827 g

0
Age at slaughter affected muscle extractable fatMVﬁ’
tent of the older animals being 1,8% fatter a7 ermﬂ,:
1,4% less water content than their younger LIt¥® "

ion 5y
Table 2 shows the results of the sensory evalua% ]
roasted pork and "chicharrones". The judges fou ud
the taste of roast coming from barrows or gil th
slightly better than that from entires althoughowﬁz
latter was also scored moderately good. On the rw&
hand. the panelists scored the taste of "Cthh%hme,
from entire males or from barrows higher thall 9
from gilts. This result is surprising becaus€ .0
drost-3ene-16one, which has been proved to D€



8

the
Causes of boar taint. is liposoluble.

fiow :

lgeve, 1t has been reported (Desmoulin and Bonneau.

fop that androstenone levels must exceed lug/g in fat
ar taint to be detected by man.

t
cﬁegsauthors have reported off-flavour in entire male
Wiy >SS but there has always been another factor
Ian Could have influenced as for example excessive
lap §55 (Kempster and Cuthbertson. 1982): hypermuscu-
wﬂ?hteeds (Bonneau et al. 1979) and high slaughter
383, ‘Desmoulin and Bonneau. 1981: Desmoulin et al.
in Owever. Malmfors and Lundstrom(1983) reported.
9mwr35Vlew concerning this subject, that consumers in
Vapgs L accept boar meat even though the attitude to-
IS type of pork is very variable and in occa-

Sy

N

org?liONE even prefer boar meat compared to barrows
S

£

munftom animals slaughtered with 252 days of age was

%ic Juicier and more tender than the other sexes

Wjs SOrresponds with findings for meat from fat ani-

frop Cruz-Bustillo, 1982). Judges scored the lean

N3t €r animals tastier than their younger litter-

Sy but “chicharrones" taste was significantly wor-
Older animals.

dh

“%i: 3 Shows the composition of subcutaneous fat

ty p.. b IS evident that sex did not affect its quali-

aneat from entire males presented a higher water

thGa compared with that from barrows or gilts. Bar-

de(1985) found 4% more water in backfat from in-

(198 "ale pigs compared with barrows. Wood and Enser
ad similar results and reported that this

ofefgtconsequence of different stages of develop-

Age
tmn?‘ Slaughter evidently affected backfat composi-
:am € older pigs presented less percentage extrac-

Lot ;3¢ than the younger ones. This could be a cha-
“ici Stic of leanness if we consider that diet res-
Vﬂue O was more severe for the older animals. lodine
‘ith ,eas slightly lower in fat from pigs slaughtered
%m‘Ct QEYS of age. The lodine values obtained are
% -eristic of firm fat and the fact that older ani-
%e%mPGSented firmer fat in this experiment is in a-
“dm‘gt With previous results with other breeds and
?7a slfferent nutritional conditions (Martin et al,
§5U11c°tt et al, 1981). In previous studies, Cruz-
mS?Z 0 and Ramos (1982) found firm fat (lodine no.

1“ thy In barrows fed a similar diet to the one used
thecoi‘ EXperiment. These authors concluded that both
?“ma ep°51tion of dietary fat and the sub-tropical
Q“ty . of Cuba favoured the deposition of saturated
skg Cld in backfat of commercial pigs approximately
N !Veweight.

&
iubcﬁf:"ler Pigs had a higher cholesterol content in
fre N€OUS fat than the lighter ones. This finding
qulcwlth the high rate of lipogenesis of the former
qu_ Uses the synthesis of saturated fat (Jeremiah,

b

€ r
fatggiults of the gas-liquid chromatography of back-
Y acid methyl esters are shown in Table 4.

te

fatOf a slight difference in myristic acid con-

ty acid composition was not significantly al-

Sex. a fact that does not agree with previous

4], 'donsson and Wismer-Pedersen. 1974; Bonneau

: Dé979: Wood and Enser. 1982;: Wood and Riley,

' 198 Smoulin et al. 1982: Yen et al, 1982: Wood et
' Barton-Gade. 1985). Although not significan-

frent, linoleic acid content was higher in

barrows than in gilts. a result consistent

LIS
mel
t%&é

g
? laughter increased oleic acid content in the

Of the heavier animals. In 1982, Wood and En-
€d that a stricter restriction in feed intake
NCrease insaturated fat deposition. In this ex-

e

at
e:kfats
%ulgrq\l
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periment. oleic acid increased due to a reduction of
palmitic and stearic acids. Linoleic acid did not in-
crease substantially with age and it could be sugges-
ted that changes occurring in fatty acid composition
could be dued to the diet since the major fatty acids
are synthesized by the animal while the concentration
of linoleic depends almost totally on the diet. Besi-
des. if the values of the individual fatty acids ares
compared with those obtained in commercial piygs fed
swill, final molasses and a protein source (Cruz-Bus-
tillo and Ramos, 1982).it is evident that in the pre-
sent study the values of the saturated acids were mich
lower and oleic acid much higher than those previous!:
obtained (palmitic:23,6 to 33.6%: stearic:14.9 to 23.9
%s 0lelct28.9 to, 37,7%).

In general, it is concluded that pork quality from en-
tire males. barrows and gilts was within the normal
range in both slaughter ages while the restriction in
the diet could have altered the composition of the sub-
cutaneous fat of the pigs, irrespectively of sex. How-
ever, the integral study of entire male pigs fed the
diet used in commercial pig production in Cuba must
continue.
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B G E S.E. 214 252 s.E:
Dressing percentage (1),% 75:1a, 75:2a = 72,1b 0.4 %% 74,0 74,6 E%
Initial pH 6,2 6,2 6,2 0,04 6,3 854 W@
Final pH 5,5 5,5 5,5 0,02 5,5 5,4 0.
Hydrosoluble protein, % 2,5 2,4 2,3 0,1 2,4 2,4 Ej
WHC(2), % 72,5a 73,4a 68,1b gt 70,4 72,2 s
Marbling score 1583 1,7ab  1,4b 0,1 * 7 1,6 0
Colour : AR L B 247 0,1 248 207 ¢
Extractable fat, % 9,la 8,88 7,0b 0,4 7.4 9,2 05
Water content, % P2y Gans 24T 73,2 0,3 73,6 72,2 &f
(1) Head off (2) WHC:Water-holding capacity B:Barrows G:Gilts E:Entire males
* P<0.05 ** P<0.01 »*% P<0.001

Table 2. SENSORY PANEL EVALUATION OF ROAST AND "CHICHARRONES" FROM
RENT SLAUGHTER AGES

i
ENTIRE MALES, BARROWS AND GILTS wiTH WO

Sensory attribute(1) Sexual type Slaughter age, days

B s E S.E. 214 252 5.
""""""""""""""""""""""""""""""""""""""""""" f“"""""“""""’-—, #
Juiciness 752 ekl 753 0,2 6,8 Fa7 042 4
Tenderness a0 0,2 7,0 7.6 0.5
Flavour of roast 7,92 7,83 7.2b 0,2 * 7,5 7,8 0.0 &
Flavour of "chicharrones" 8,3a 7,8 8,lab 0,1 % 853 Jorits) 0!

(1) Scores from ! to 10 where 1 is the worst degree of the attribute and 10 the best.

* P < 0,05 *»* P < 0,01 *6x P < 0,001

Table 3. SUBCUTANEOUS FAT COMPOSITION OF ENTIRE MALES, BARROWS AND

Sexual type

B G E
Water content, % 7,3b 8,4b 9,5a
Extractable fat, % 95,4 94,1 93,9
lodine No. % 49,8 46,9 47,2
Peroxide No., meq/1009 4,6 3,9 4,4
Saponification No., mg KOH/g 194 197 189
Acidity Index, mg KOH/g Bl 3,8 4,1
Total cholesterol, mg/1009 FT 92,9 81,9 95,1
* P < 0,05 »% P < 0,01 ¥ P < 0,001

Table 4. FATTY ACID COMPOSITION OF SUBCUTANEOUS FAT FROM THREE SEXUAL TYPES OF PIGS SLAUGHTERED WITH TWO

* P < 0,01 *¥ex P < 0,001

GILTS WITH TWO DIFFERENT SLAUGHTER AGES .~

S.E. 214 252 5B
0,4 *x 8,7 8,1 0.3 4
0,3 95,0 93,7 0re 4
25 50,9 45,0 Lt
0,5 4,4 4,2 0'3
3,4 198 196 2~1 &
0,2 4,8 3,0 0 )
2,8 86,9 99,6
i

S.E. 214 252 5.4
....................................... . #
0,2 x 1,5 2,6 Goc
1,8 21,0 15,4 1
0.3 2.6 2,8 0ra#
1,6 12,0 6.8 1
2,9 48,3 56, 4 2ot
0,8 8.5 9,7 o
0,5 2,0 2,5 0a )
0,2 0.4 2,6



