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_______________________________________________________________________________________ 
Abstract 

The effect of breed and diet on growth performance, carcass, physical and chemical composition were 
determined for two South African indigenous pig breeds (Kolbroek, n = 12 and Windsnyer, n = 12).  The 
Kolbroek (KB) pigs grew faster than the Windsnyer (WS) pigs, but the African pigs had a better Feed 
Conversion Ratio (FCR) than the KB pigs.  As could be expected, the warm and cold carcasses of the KB 
pigs weighed more than that of the African pigs.  The KB pigs with an ad lib diet had a higher carcass weight 
than the KB pigs receiving it at approximately 60% ad lib, while diets had no effect on the carcass weight of 
the African pigs.  The KB pigs had a higher dressing percentage than the African pigs.  Within a breed, the 
pigs receiving an ad lib diet also had a significantly higher dressing percentage than their contemporaries 
receiving a diet at a restricted level.  When the commercial cuts were expressed as a percentage of cold 
carcass weight, the African pigs were significantly heavier in their legs and shoulders, while the KB pigs 
carried more weight in their bellies and especially their backs.  There was little difference in the colour 
parameters of the fresh meat between the KB and African pigs.  These two indigenous pig breeds had an 
influence on the ultimate pH of the meat, with a significantly lower pH24 for both the shoulder and back from 
the KB pigs compared to that of the African pigs.  The moisture, fat and protein content were only influenced 
by the African pigs with a higher fat, but lower protein and moisture content for the African pigs with an ad 
lib diet (WSAL) compared to that of the African pigs receiving a restricted diet (WSRES).  Breeds and diets 
had a substantial influence on the fatty acid composition of the meat.  A significantly higher Na content was 
found for the KB pigs compared to that of the African pigs.  Furthermore, the KB pigs with an ad lib diet 
(KBAL) had a significantly higher Mg, P and Zn content compared to the KB pigs receiving a restricted diet 
(KBRES).  Only Zn differed for the African pigs with a significantly higher Zn content for the WSAL 
compared to that of the WSRES.  It can be expected that the pigs receiving a diet at a restricted level (60% 
ad lib) will be more suitable to produce leaner meat as characterised by their lower fat content compared to 
pigs at diets ad lib.    
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Introduction 

Breeds are considered one of the most important distinguishing factors influencing the final perception 
of meat products.  Very little information, contrary to commercial pig breeds, is available on the effect of 
indigenous pig breeds on meat quality.  A current preliminary study was conducted on the production 
potential of indigenous pigs in the Kavango (Els, 2002).  Els (2002) indicated that indigenous pigs are fertile 
under conditions of improved management and nutrition.  Indigenous (local) pig breeds also appear to adapt 
to difficult or specific environments and handling conditions (Campo et al., 1999), which may influence the 
meat quality.   

South African indigenous pig breeds are generally classified as Sus indica, a typical Chinese pig 
(Nicholas, 1999).  However, the origin of South African indigenous pig breeds, in particular, the so-called 
Kolbroek pig and the African type pig “hutvark” are unknown, but these pigs do display some similarities to 
the typical Chinese pig breeds.  Nicolas (1999) stated that KB pigs appear to be well-adapted, easy to handle 
and do not show any susceptibility to stress.  There is speculation that the name of the so-called Kolbroek pig 
breed is derived from the Coalbrook, a ship of the British East India Company which was wrecked at Cape 
Hangklip, close to Betty’s Bay, in 1778.  The ship had pigs on board which were rescued and it is surmised 
that the name Kolbroek originated from these animals.  These pigs are characterised by their “spotted” colour 
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pattern.  Another traditional type of pig is the so-called wild pigs (Sus scrofa), a typical European pig breed, 
which appear to have great resistance to diseases and also have a high fertility rate (Morkel, 1925).  These 
pig breeds are characterised by their brownish trouser colour and long snout.  The so-called African pigs 
“hutvark” exhibit some similarities to the wild pigs in terms of their appearance and behaviour.  However, 
indigenous pig breeds appear to have substantially more fat than commercial pig breeds (Nicolas, 1999).  
Visser (as cited by Nicolas, 1999), the programme manager of the Pig Performance Scheme at Irene, South 
Africa, suggested that if the Kolbroek pigs are crossed with other pig breeds such as Large White or Duroc, 
less superfluous fat could be expected.  Therefore, there is a need to determine the possibility of using South 
African indigenous pig breeds for the production of pork for fresh consumption.   

The aim of this study was to investigate the effect of South African indigenous pig breeds, the 
Kolbroek and the African pigs, on the growth performance, carcass, physical and chemical composition of 
fresh pork.   

 
 
Materials and Methods 

Twenty-four South African indigenous pigs were divided equally in two subgroups, the so-called 
Kolbroek (KB) and African pig breeds, respectively.  The pigs were obtained from a commercial producer in 
the Western Cape and raised at the Elsenburg Agricultural Research Centre from September to November 
2000 (Spring, early summer period).  At the start of the trial the KB pigs weighed 19.25 ± 2.251 kg on 
average and the African pigs 7.54 ± 1.529 kg.  The pigs were fed a commercial pig growers diet: 6 of each 
breed were fed a commercial diet ad lib and the remaining 6 at approximately 60% ad lib.  Every 14 days 
each individual pig was weighed and the backfat thickness (P2 fat measurements) was taken ultrasonically at 
the last rib, 45 mm from the spine.  Feed intake was also then measured for each group of pigs.  After 67 
days, the pigs were slaughtered and thereafter processed according to standard procedures.  Prior to being 
slaughtered, feed was withheld for 10 h, but water was supplied until loading and transportation.  The pigs 
were weighed again after the 10 h feed withdrawal period to record empty live weight.  No electrical 
prodders were used to handle the pigs at any stage.  Loading and transportation was done under conditions of 
minimal stress.  It involved early morning transportation to avoid high temperatures, no overcrowding and no 
mixing of unfamiliar groups.  Transportation by road to the slaughter facility took approximately 15 min.  
The pigs were kept in lairage for approximately 1 h prior to slaughtering.  The slaughtering procedures 
involved electrical stunning (250 V AC, ear to ear for 3-5 s) and sticking within 30 s.  Thereafter the pigs 
were eviscerated and inspected by the appropriate government health official.  Each carcass was weighed 
warm and again after being chilled at a temperature of 2 °C for a period of 24 h.  The P2 fat measurement 
was taken on each carcass with an intrascope at the 2nd and 3rd last rib, 45 mm from the carcass midline.  This 
measurement was used to calculate the lean meat percentage of each carcass using the formula: lean % = 
74.4367 – 0.4023X1, where X1 = fat-thickness in mm (Government Notice No. R 1748, 26 June 1992). 

The initial pH was taken 45 minutes post-mortem (pH45) and the ultimate pH (pH24) was measured 
after the 24 h chilling period.  The pH measurements were taken on the shoulder, back and leg.  The pH was 
measured with a penetrating glass electrode on a hand held Crison pH/mV-506 meter.  The pH meter had an 
automatic temperature compensator to adjust the pH for temperature.   

After a chilling period of 24 h, the removal of the primal cuts (shoulder, leg, belly and back) from the 
carcasses was done on a stationary bandsaw.  The shoulder was removed by cutting caudally through the 5th 
and 6th thoracic vertebrae, with the front trotter removed by cutting through the metacarpal region (at the 
joint of the carpal bones and the radius and ulna).  The backs (M. longissimus dorsi) and bellies were 
removed from the carcasses by cutting caudally at a line perpendicular to the spinal column, between the last 
lumbar and first sacral vertebrae.  This was followed by sawing along the natural midline then split the legs.  
Sawing along the spinal column split the remaining carcass.  Thereafter, the belly was removed from the 
back by cutting in a line parallel to the spinal column, approximately 18 cm from the spinal column (Fisher 
et al., 2000).   

The M. longissimus thoracis (MLT) of the KB and African pigs was used for the determination of 
fresh meat colour.  Three readings per sample were taken after blooming for 20 min.  Colour was evaluated 
according to the method described by Honikel (1998) using a Colorgard System 2000 colorimeter (Pacific 
Scientific, Silver Spring, MD, USA) to determine L*, a* and b* values with L* indicating lightness, a* the 
red-green range and b* the blue-yellow range.  These values where also used to calculate the chroma value 
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and hue angle according to the following equations: chroma = √(a*2+b*2) and the hue angle (º) = tan-1 
(b*/a*). 

Proximate chemical analyses were conducted on the fresh M. longissimus dorsi (MLD) samples of the 
KB and African pigs.  Total percentages of moisture, protein and ash were determined according to the 
AOAC methods (AOAC, 1997).  The protein (N x 6.25) content was determined by the block digestion 
method (AOAC, 1997) and ashing was done at 500 °C for a period of 5 h.  The moisture content was 
analysed by drying a 2.5 g sample at 100 °C for a period of 24 h.  The total fat content was determined by 
extracting the fat with a 2:1 mixture of chloroform:methanol.  The percentage fat content was calculated 
using the formula: fat content (%) = fat extracted (g)/sample weight (g) x chloroform volume (mL)/5 mL x 
100 (Lee, Trevino and Chaiyawat, 1996).  

After the extraction of the lipids of the KB and African pigs, the fatty acid methyl esters (FAME) were 
prepared according to the procedures published by Morrison and Smith (1964).  The FAME were analysed 
with a gas-liquid chromatograph (Varian Model 3300), equipped with flame ionisation detection and two 30 
m fused silica megabore DB-225 columns of 0.53 mm internal diameter (J&W Scientific, Folsom, CA).  Gas 
flow rates were hydrogen 25 mL/min and nitrogen (carrier gas) 5-8 mL/min.  The temperature program was 
linear at 4 °C/min with initial and final temperatures of 160 °C and 220 °C (held for 10 min), respectively.  
The injector temperature was 240 °C and the detector temperature 250 °C.  The FAME was identified by 
comparison of the retention times to those of a standard FAME mixture (Nu-Chek-Prep Inc., Elysian, 
Minnesota).   

A wet ashing method was used to prepare the MLD samples of the KB and African pigs for mineral 
analysis.  Method IIA was used for the preparation of the samples and it involved the boiling of the samples 
in concentrated nitric acid and perchloric acid (Official and Standardised Methods of Analysis, 1994).  The 
elements calcium (Ca), copper (Cu), iron (Fe), potassium (K), magnesium (Mg), sodium (Na), phosphorus 
(P), lead (Pb) and zinc (Zn) of the digestates were determined by direct current plasma emission 
spectrometry (Pinta, 1982).  

The design was a 2x2 factorial with two pig breeds (KB and African pigs) and diets (ad lib and 60% 
ad lib) as factors.  A factorial analysis of variance was performed on all the data using the General Linear 
Models (GLM) procedures of the SAS Version 8.12 (SAS, 1990).  Analysis of variance (ANOVA) was 
performed on all the variables using the General Linear Models (GLM) procedures of the SAS Version 8.12 
(SAS, 1990).  The Shapiro-Wilk test was performed to test for non-normality (Shapiro & Wilk, 1965).  In 
some cases deviations from normality were the cause of one or two outliners, which were removed before 
the final analysis.  Where there was still significant evidence of non-normality, this could be ascribed to 
kurtosis rather than skewness.  Student’s t-Least Significant Difference (LSD) was calculated at a 5% 
significance level to compare treatment means (Glass et al., 1972).   

 
 
Results and Discussion 

The results for the growth and carcass characteristics are presented in Table 1.  With the start of the 
experiment, the KB pigs were 155% heavier than the African pigs, but within a breed, there were no 
significant differences (P > 0.05) between the pigs with an ad lib diet and those receiving it restricted at 
approximately 60% ad lib.  When the trial ended there were no significant differences (P > 0.05) in live 
weight gain between the African pigs on the ad lib diet (WSAL) and those on the restricted diet (WSRES) 
(21.83 vs. 25.08).  However, the KB pigs receiving an ad lib diet (KBAL) had a higher (P < 0.0001) live 
weight gain than the KB pigs receiving a diet at a restricted level (KBRES) (37.17 vs. 27.17 kg).  Over 67 
days, the African pigs had a significantly (P ≤ 0.05) lower average daily gain (ADG) than the KB pigs 
(within a feeding regime).  However, the WSAL had a significantly (P ≤ 0.05) lower and thus better Feed 
Conversion Ratio (FCR) than the KBAL (3.52 vs. 4.07).  The WSRES also had a significantly (P ≤ 0.05) 
lower and thus better (P < 0.0001) FCR than the KBRES.  It can therefore be deducted that the pigs receiving 
diets at a restricted level had a significantly (P ≤ 0.05) better FCR than their contemporaries receiving it ad 
lib.  

 
 
 



SA-ANIM SCI 2005, vol 6: http://www.sasas.co.za/Popular/Popular.html 
 

28

Table 1 Growth and carcass characteristics of the Kolbroek (KB) and African pigs receiving a commercial 
diet either ad lib or at a restricted level 

 

Breeds 

 fKBAL gKBRES hWSAL iWSRES eLSD 

Initial live weight (kg) 20.08a 18.42a 7.67b 7.42b 0.780 

Final live weight (kg) 57.25a 45.58b 32.75c 29.25c 1.652 

Weight gain (kg) (over 67 days 

period) 

37.17b 27.17b 25.08bc 21.83c 1.298 

ADG (kg/day) 0.442a 0.323b 0.299bc 0.260c 0.0155 

Total feed consumption (kg) 150.94a 97.61b 88.47b 59.58c 2.817 

FCR (kg feed/kg weight gain) 150.94a 97.61b 88.47b 59.58c 2.817 

Initial P2 (mm) 10.00a 10.83a 3.83b 4.16b 0.487 

Final P2 (mm) 17.00a 15.00b 10.33c 7.33d 0.637 

P2 gain (mm) 7.00a 4.17b 6.50a 3.17b 0.702 

Warm carcass weight (kg) 47.97a 36.33b 26.28c 22.25c 1.397 

Cold carcass weight (kg) 46.87a 35.47b 25.60c 21.57c 1.373 

P2 carcass (mm) 24.7a 33.20b 18.60a 17.92a 2.661 

Calculated lean meat (%) 64.50a 61.08b 66.95a 67.23a 1.070 

cDressing percentage (%) 83.76a 79.74b 80.15b 75.99c 0.597 

dDressing percentage (%) 81.84a 77.84b 78.05b 73.65c 0.590 
abcMeans in the same row with different superscripts differ significantly (P ≤ 0.05) 
cWarm carcass weight as a percentage of live weight 
d Cold carcass weight as a percentage of live weight 
d LSD = Least Significant Difference (P = 0.05) 
eKBAL & fWSAL = KB and African pigs receiving an ad lib diet 

gKBRES & hWSAL = KB and African pigs receiving a restricted diet
 

 
 
Both the KB and African pigs receiving ad lib diets had a significantly (P ≤ 0.05) higher P2 gain than 

their contemporaries receiving it at approximately 60% ad lib.  Both the initial and final P2 of the KB pigs 
were higher (P ≤ 0.05) than that of the African pigs.  Within a diet, there were no significant differences (P > 
0.05) between the P2 gain of the KB and African pigs.  Therefore, although the African pigs gained less 
weight, these pigs deposited similar quantities of fat as for the KB pigs, i.e. within both diets.   
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Both the warm and cold carcass weight followed the same pattern as the live weight gain, i.e. the KB 
pigs weighed more than the African pigs and the KBAL had a higher carcass weight than the KBRES, while 
there were no significant differences (P > 0.05) between the carcass weight of the WSAL and WSRES. 

In terms of dressing percentage (both warm and cold carcass dressing percentage), that of the KB pigs 
was significantly (P < 0.001) higher than that of the African pigs.  The pigs receiving an ad lib diet also had 
a significantly (P < 0.001) higher dressing percentage than their contemporaries receiving their diet at a 
restricted level.  Results of Okubanjo (1998) showed no significant differences in dressing percentage of 
Nigerian indigenous pigs and Duroc, Landrace and Large White pig breeds. 

When the commercial cuts are expressed as a percentage of cold carcass weight as presented in Table 
2, there were no significant differences (P>0.05) between the KBAL and the KBRES.  However, the WSAL 
tended to have a heavier (P ≤ 0.05) shoulder and lighter leg than that of the WSRES.  The African pigs were 
significantly (P ≤ 0.05) heavier in their legs and shoulders, while the KB pigs carried significantly (P ≤ 0.05) 
more weight in their bellies and especially their backs.   
 
 
Table 2  Commercial cuts (as a percentage of cold carcass weight) of the Kolbroek (KB) and African pigs 
receiving their diet either ad lib or at a restricted level 
 

Breeds 

 
eKBAL fKBRES gWSAL hWSRES dLSD 

Leg 24.85a 24.80a 26.21c 27.21b 0.323 

Shoulder 28.83a 28.23a 31.84b 29.23a 0.564 

Belly 13.11a 12.99ac 11.62b 11.65bc 0.459 

Back 18.41a 18.10a 12.57b 13.78b 0.558 
abcMeans in the same row with different superscripts differ significantly (P ≤ 0.05)

 
d LSD = Least Significant Difference (P = 0.05) 
eKBAL & fWSAL = KB and African pigs receiving an ad lib diet 
gKBRES & hWSAL = KB and African pigs receiving a restricted diet 

 
 

The L*, a* and hue values of the fresh meat were not influenced by either diets or breeds as presented 
in Table 3.  Within a breed, diets had no effect on the b* or hue values of the meat, but the KBAL had a 
higher (P = 0.035) b* value and therefore a higher (P = 0.014) chroma value than the WSAL.  Townsend et 
al. (as cited by Okubanjo, 1998) reported Hunter colour scores, which showed a darker appearance and 
improved redness of the loin in the wild pigs compared to that of the Yorkshire or the cross between the two.  
These observations may suggest a lower incidence of pale soft and exudative (PSE) traits in the indigenous 
pig breeds.       

Table 4 shows the initial (pH45) and final (pH24) pH of the leg, shoulder and back derived from the KB 
and African pigs.  The KB and African pigs differed significantly (P ≤ 0.05) with regard to the pH24 of both 
the shoulder (pHS24) and back (pHB24).  The KB pigs had a significantly (P ≤ 0.05) lower pHS24 (6.13 vs. 
6.47) and pHB24 (5.99 vs. 6.42) than that of the African pigs.  Although not significant, the pH24 of the leg of 
the KB pigs were also lower for the KB pigs when compared to that of the African pigs.  However, the 
results of Okubanjo (1998) showed no effect of breed types including the Nigerian indigenous, Duroc, Large 
White and Landrace pig breeds on the ultimate pH (pH24) of the meat.  Townsend et al. (1978) also found no 
difference in ultimate pH between different breed types including Yorkshire, wild and crossbred pork 
carcasses.  In addition, Müller (1991) suggested an optimum range of pH between 5.8 and 6.4 for the 
production of ham.  It can be deducted from the present results that most of the final pH’s of the leg, 
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shoulder and back (within breeds and diets) fall within the optimum range of pH values.  Although not 
investigated, it can be expected that these different primal cuts may produce bacon and ham with an 
optimum meat quality. 

 
 

Table 3  Colour parameters of the fresh meat of the Kolbroek (KB) and African pigs receiving a commercial 
diet either ad lib or at a restricted level 
 

Breeds 

 
eKBAL fKBRES gWSAL hWSRES dLSD 

L* 53.40 54.10 53.33 54.59 1.534 

a* 3.96 3.40 3.29 2.75 0.595 

b* 10.21a 9.47ab 8.99b 9.44ab 0.381 

Hue (º) 69.02 70.21 69.69 74.07 3.377 

Chroma 11.07a 10.16ab 9.65b 9.89b 0.372 

L* = Lightness; a* = redness; b* = yellowness 
abcMeans in the same row with different superscripts differ significantly (P ≤ 0.05) 
d LSD = Least Significant Difference (P = 0.05) 
eKBAL & fWSAL = KB and African pigs receiving an ad lib diet 

gKBRES & hWSAL = KB and African pigs receiving a restricted diet 
 
 
Means for the proximate chemical composition of the MLD as influenced by breeds (KB and African 

pigs) and diets (ad lib or 60% ad lib) are presented in Table 5.  The KB and African pigs had no significant 
(P > 0.05) influence on the moisture, fat, protein and ash content of the MLD.  Within a breed, diets only 
influenced the African pigs significantly (P ≤ 0.05) with regard to the moisture, fat and protein content.  The 
WSAL had significantly (P ≤ 0.05) a lower moisture content, but higher fat and protein content compared to 
that of the WSRES.  There was a tendency for the KBAL also to have a higher fat content, but lower 
moisture content compared to that of the KBRES.  It can therefore be deducted from the present results that 
the fat content of both the KB and African pigs appeared to have a reverse relationship with the moisture 
content, though not significant.  Therefore, the MLD with a higher fat content was characterised by a lower 
moisture content and visa versa.   

The two indigenous pig breeds (KB and African pigs) and those receiving different diets (ad lib and 
60% ad lib) had a substantial influence on the fatty acid composition of the MLD (Table 6).  The KB and 
African pigs differed significantly (P ≤ 0.05) with regard to eicosanoic acid (C20:0), tetracosenoic acid 
(C24:0), eicosadienoic acid (C20:2n-6) and dihomo-γ-linolenic acid (C20:3n-6).  The KB pigs had a 
significantly (P ≤ 0.05) lower C24:0, C20:2n-6 and C20:3n-6 content compared to that of the African pigs.  
Within a breed, diets also influenced the fatty acid composition of both the KB and African pigs.  The KBAL 
had a significantly (P ≤ 0.05) higher palmitic acid (C16:0), palmitoleic acid (C16:1n-7) and total saturated 
fatty acids (SFA) content, but lower linoleic acid (C18:2n-6) and total poly-unsaturated fatty acids (PUFA) 
content than that of the KBRES.  The results for the African pigs showed a significantly (P ≤ 0.05) higher 
C16:0 and total SFA content, but lower C18:2n-6, arachidonic acid (C20:4n-6) and total PUFA content for 
the WSAL compared to that of the WSRES.  Results of Cameron & Enser (1991) also found lower levels of 
PUFA in pigs fed diets ad libitum compared to restricted-fed pigs.   
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Table 4 Initial (pH45) and final (pH24) pH measurements of the shoulder, back and leg of the Kolbroek (KB) 
and African pigs receiving a commercial diet either ad lib or at a restricted level 
 

Breeds 

 
eKBAL fKBRES gWSAL hWSRES dLSD 

pH45 Shoulder 6.43a 6.48a 6.59a 6.12b 0.100 

pH45 Back 6.49 6.59 6.20 6.15 0.141 

pH45 Leg 6.52 6.66 6.70 6.56 0.129 

pH24 Shoulder 6.26a 5.89b 6.54a 6.51a 0.103 

pH24 Back 5.80a 5.95a 6.52b 6.56b 0.124 

pH24 Leg 5.87ab 5.81a 6.18b 6.10ab 0.112 

abcMeans in the same row with different superscripts differ significantly (P ≤ 0.05); d LSD = Least Significant 
Difference (P = 0.05); eKBAL & fWSAL = KB and African pigs receiving an ad lib diet;  
gKBRES & hWSAL = KB and African pigs receiving a restricted diet 
 
 
Table 6 also shows the ratios of the total PUFA to SFA of the MLD from the KB and African pigs.  

Within a breed, the KBAL had a significantly (P ≤ 0.05) lower PUFA:SFA ratio compared to that of the 
KBRES.  For the African pigs, the WSAL also had a significantly (P ≤ 0.05) lower PUFA:SFA ratio 
compared to that of the WSRES.  The lower PUFA:SFA ratios of the KBAL and WSAL compared to their 
contemporaries receiving diets at a restricted level (KBRES and WSRES) can be ascribed to the significantly 
(P ≤ 0.05) higher SFA and lower PUFA content.  The relatively high overall SFA content are mainly 
attributed to the significantly (P ≤ 0.05) higher content of palmitic acid (C16:0), the most abundant SFA at ± 
58%; followed by stearic acid (C18:0) at ± 38% of the total SFA, though not significant.  The low overall 
PUFA content are mainly ascribed to the significantly (P ≤ 0.05) lower content of linoleic acid (C18:2n-6), 
the most abundant PUFA ranging from 56-65% of the total PUFA.  According to the dietary guidelines of 
the British Committee on Medical Aspects of Food and Nutrition Policy (COMA, 1994) a PUFA:SFA ratio 
of >0.45 and <1.0 is recommended (Department of Health, 1994).  It can be deducted from the present 
results that none of the PUFA:SFA ratios fall within the recommended value of 0.45 (COMA, 1994).   

Means for the mineral composition of the MLD as influenced by breeds (KB and African pigs) and 
diets (ad lib or 60% ad lib) are presented in Table 7.  Sodium (Na) was the only mineral that differed 
between the KB and African pigs with a significantly (P ≤ 0.05) higher Na content for the KB pigs (17.41 
mg\100 g meat) compared to that of the African pigs (13.91 mg/100 g meat).  Within a breed, the KBAL 
differed significantly (P ≤ 0.05) from the KBRES with regard to magnesium (Mg), phosphorus (P) and zinc 
(Zn).  The KBAL had a significantly (P ≤ 0.05) higher Mg (20.97 mg/100 g meat), P (435.45 mg/100 g meat) 
and Zn (388.82 mg/100 g meat) content compared to that of the KBRES (17.02 mg/100 g meat; 339.45 
mg/100 g meat; 261.03 mg/100g meat, respectively).  For the African pigs, Zn was the only mineral that 
differed (P ≤ 0.05) between the WSAL and WSRES with a significantly (P ≤ 0.05) higher Zn content for the 
WSAL (331.02 mg/100 g meat) compared to that of the WSRES (210.34 mg/100 g meat).   
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Table 5  Means for the proximate chemical composition of the M. longissimus dorsi (MLD) as influenced by the KB and African pigs and their 
different diets (ad lib or 60% ad lib) (g/100 g meat) 
  Breeds

 dKBRES eKBAL    fWSRES gWSAL

      MLD MLD cLSD MLD MLD cLSD 

Moisture    76.95 73.05 5.43 78.53a 71.35b 5.43 

Lipid    

    

       

7.96 9.01 3.02 6.85b 11.17a 3.02 

Protein 15.37 17.41 2.85 15.09b 18.25a 2.85 

Ash 0.85 1.00 0.20 0.73 0.87 0.20

a,bMeans in the same row with different superscripts differ significantly (P ≤ 0.05) 
cLSD = Least Significant Difference (P = 0.05) 
dKBAL & eWSAL = KB and African pigs receiving an ad lib diet 
fKBRES & gWSAL = KB and African pigs receiving a restricted diet
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Table 6 Means for the fatty acid composition of the M. longissimus dorsi (MLD) as influenced by the Kolbroek (KB) and African pigs and 
their different diets (ad lib or 60% ad lib) (% by weight of total fatty acids) 

  Breeds
 hKBRES iKBAL  jWSRES kWSAL  
      MLD MLD cLSD MLD MLD cLSD 
C14:0       1.18 1.57 0.81 1.39 1.16 0.81
C16:0  

       
       
       
       

     

23.99b 26.74a 2.60 22.74b 26.63a 2.60 
C18:0 16.35 18.20 3.06 15.04 17.09 3.06
C20:0 0.32 0.20 0.25 0.07 0.06 0.25
C22:0 0.02 0.00 0.10 0.12 0.03 0.10
C24:0 0.02 0.04 0.12 0.13 0.13 0.12
C16:1n7 2.63b 5.08a 1.32 2.95 3.63 1.32
C18:1n9       

       
       
  

44.90 42.78 4.32 46.01 44.34 4.32
C20:1n9 1.60 1.48 0.31 1.34 1.47 0.31
C24:1n9 0.24 0.12 0.22 0.22 0.20 0.22
C18:2n6 5.71a 3.01b 1.31 5.54a 3.35b 1.31 
C18:3n6       

       
       
       
    

0.11 0.05 0.12 0.10 0.08 0.12
C18:3n3 0.60 0.56 0.35 0.77 0.64 0.35
C20:2n6 0.52 0.56 0.42 0.89 0.86 0.42
C20:3n6 0.14 0.09 0.20 0.36 0.19 0.20
C20:4n6 0.58 0.29 0.48 0.88a 0.37b 0.48 
C20:3n3       

       
       
       
       
       

  

0.09 0.06 0.10 0.01 0.04 0.10
C20:5n3 0.14 0.26 0.34 0.25 0.07 0.34
C22:2n6 0.07 0.00 0.09 0.00 0.01 0.09
C22:4n6 0.37 0.17 0.34 0.13 0.02 0.34
C22:5n3 0.22 0.19 0.20 0.15 0.19 0.20
C22:6n3 0.21 0.15 0.27 0.23 0.10 0.27
dSFA 41.88b 46.75a 4.33 39.48b 45.09a 4.33 
eMUFA       

  
  

49.37 47.86 4.77 51.25 49.01 4.77
fPUFA 8.76a 5.39b 2.21 9.27a 5.90b 2.21 
gPUFA:SFA 0.21a 0.12b 0.04 0.23a 0.13b 0.04 

a,bMeans in the same row with different superscripts differ significantly (P ≤ 0.05); cLSD = Least Significant Difference (P = 0.05) 
dSFA = Satuarated fatty acids; eMUFA = Mono-unsaturated fatty acids; fPUFA = Poly-unsaturated fatty acids; gPUFA:SFA = Ratio of polyunsaturated to 
saturated fatty acids; 

 
jKBRES & kWSAL = KB and African pigs receiving a restricted diet 
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Table 7  Means for the mineral composition of the M. longissimus dorsi (MLD) as influenced by the Kolbroek 
(KB) and African pigs and their different diets (ad lib or 60% ad lib) (mg/100 g meat sample) 
 

 Breeds 
 dKBRES eKBAL  fWSRES gWSAL  

 MLD MLD cLSD MLD MLD cLSD 

Ca 7.26 3.41 3.75 4.61 3.54 3.75 

Fe 0.33 0.36 0.44 0.11 0.45 0.48 

K 1.48 3.77 2.45 2.07 2.32 2.45 

Mg 17.02b 20.97a 3.56 17.04 19.23 3.56 

Na 16.32 18.50 3.76 14.26 13.56 3.76 

P 339.45b 435.45a 85.13 339.17 381.77 85.13 

Pb 0.23 0.35 0.35 0.28 0.36 0.35 

Zn 261.03b 388.82a 109.58 210.34b 331.02a 109.58 

a,bMeans in the same row with different superscripts differ significantly (P ≤ 0.05) 
cLSD = Least Significant Difference (P = 0.05)  
dKBAL & eWSAL = KB and African pigs receiving an ad lib diet 
fKBRES & gWSAL = KB and African pigs receiving a restricted diet 

 
 

Conclusion 
It can be concluded from the present investigation that the KB pigs grew faster than the African pigs, but 

the two breeds deposited similar quantities of fat.  The African pigs, however, had a significantly lower and thus 
better FCR than the KB pigs.  The pigs receiving diets at a restricted level (60% ad lib) also had a significantly 
lower and thus better FCR than their contemporaries receiving it ad lib.  

As could be expected, the warm and cold carcasses of the KB pigs weighed more than that of the African 
pigs.  The KBAL had a higher carcass weight than the KBRES, while there were no significant differences 
between the carcass weight of WSAL and that of WSRES.  The KB pigs had a higher dressing percentage than 
the African pigs.  Within a breed, the pigs receiving an ad lib diet also had a significantly higher dressing 
percentage than their contemporaries receiving a diet at a restricted level. 

When the commercial cuts were expressed as a percentage of cold carcass weight, the African pigs were 
significantly heavier in their legs and shoulders, while the KB pigs carried more weight in their bellies and 
especially their backs.  There were relatively small differences in the colour parameters of the fresh meat from 
these two breeds.  Furthermore, these two indigenous pig breeds only had an influence on the ultimate pH of the 
meat, with a significantly lower pH24 for both the shoulder and back from the KB pigs compared to that of the 
African pigs.     

The moisture, fat, protein and ash content were unaffected by the two indigenous pig breeds.  However, 
within a diet, the WSAL had a significantly higher fat content, but lower protein and moisture content compared 
to that of the WSRES.  The two indigenous pig breeds and their different diets had a significant influence on the 
fatty acid composition.  A significantly higher Na content was found for the KB pigs compared to that of the 
African pigs.  Within a breed, the KBAL had a significantly higher Mg, P and Zn content compared to that of the 
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KBRES.  Only Zn differed for the African pigs with a significantly higher Zn content for the WSAL than that of 
the WSRES.   

This investigation provides useful scientific information on the effect of South African indigenous pig 
breeds on pork quality.  Although not investigated, the results obtained from the shoulder, leg and back of these 
two breeds showed a great potential for these cuts to be processed into commercial products.  However, the 
higher content of fat obtained from these two indigenous pig breeds, when compared to other breeds such as 
Duroc and Landrace, may be deemed by the discerning consumer.  In this regard, the pigs receiving diets at a 
restricted level (60% ad lib) will therefore be more suitable to produce leaner meat as characterised by their 
lower content of fat compared to pigs receiving diets ad lib.    
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