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Abstract 
Pigs need a balanced diet for optimum physiology. We therefore investigated the nutritional 

composition of variably sourced swill fed to free-roaming pigs in Gert Sibande District Municipality, South 

Africa. Fourteen swill samples, originating from households, schools, restaurants, and wholesalers, 

were collected from pig producers in peri-urban areas. The samples were analysed for standard 

nutritional profiles, and mean outputs (descriptive and analytical statistics) were generated using the 

Statistical Package for Social Sciences. Overall, swill feeding strategies did not vary according to pigs’ 

age or physiological condition. The swill samples were high in moisture (household: 80.14%, school: 

80.27%, restaurant: 54.36%, wholesaler: 56.63%), and low in dry matter (household: 19.86%, school: 

19.73%, restaurant: 45.64%, wholesaler: 43.37%), compared to standard feeds. Excess crude protein 

and fibre contents and imbalanced macro-mineral compositions (calcium, phosphorus, and sodium 

contents) were observed. The moisture, dry matter, and crude fibre contents fell outside the 

recommended range. The crude protein, calcium, sodium, phosphorus, and ash contents were within 

the recommended range, but variances were wide, preventing standardisation. The significant variation 

in the composition of the swill samples has implications for pigs’ physiology, well-being, and general 

health. Swill feeding exposes pigs to vitamin and mineral deficiencies, hyperproteinaemia, increased 

vulnerability to infectious diseases, possible foreign bodies, and an inability to eat enough to meet the 

body’s nutritional requirements. Farmers should thus consider parboiling and dehydrating swill before 

feeding it to pigs as partial feed replacers, and pigs of ≤40 kg body mass should be fed a balanced 

ration, rather than swill.  
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Introduction 
Pig nutrition is a significant component of pig farming because feed expenses may account for 

up to 70% to 80% of overall production costs. This is particularly evident when pigs are fed commercial 

feeds. The primary feed ingredients are expensive and competed for by both other animals and humans 

(Wadhwa & Bakshi, 2013; Kanengoni et al., 2015). Climate change has exacerbated the situation by 

causing lower grain growth rates, which has led to a 15% loss in grain production and disruptions in 

food supply chains (Kim & Lee, 2023). Likewise, wars and conflicts, especially in low- and middle-income 

countries, contribute to rising food prices for both humans and animals (World Economic Forum, 2024). 

The above scenarios have forced pig producers to consider alternative sources of feed, such as leftover 

human food. However, the nutrient content and associated health risks of such alternative feeds are 

often unknown. 

A number of studies have reported that the practice of swill feeding in pigs is prevalent (Chae 

et al., 2000; Petrus et al., 2011; Mokoele et al., 2014; Matabane et al., 2015; Birungi et al., 2015; 

Munzhelele et al., 2016; Lule et al., 2017; Muthui et al., 2019). Other alternative feed sources used to 

lower feed costs may include spoiled maize, hominy chops, coarse maize meal, maize husks, green 

maize, vegetables, pumpkins, watermelons, fruits, grasses, and brewer's waste (Madzimure, 2011; 

Ncobela et al., 2017). 

The bulk of the swill used by pig producers originates from leftover food from households, 

restaurants, hotels, bakeries, food processing facilities, fruit and vegetable markets, and other locally 

accessible sources (Katongole et al., 2012; Tekle et al., 2013; Munzhelele, 2015; Chauhan et al., 2016; 

Lule et al., 2017; Munzhelele et al., 2017). In South Africa, the availability of swill is not in doubt. Statistics 

South Africa has previously reported that up to 1.6 billion tonnes of food go to waste or remain uneaten 

every day across the country (Statistics South Africa, 2023). Food waste levels have been driven up by 

changes in lifestyle, particularly in urban and peri-urban areas. Food leftovers are foods produced in full 

compliance with food laws for human consumption but no longer intended for human consumption 

because of overproduction, manufacturing issues, packaging errors, or other defects. These foods do 

not pose a health risk when used as feed following standard recommendations (Gustavsson, 2011; 

European Commission, 2013; De Jong et al., 2019). However, according to the European Commission 

(2013), food leftovers that have deteriorated or are contaminated should not be added to the animal 

feed chain. In addition, these products must contain adequate nutrient profiles to qualify as animal feed. 

Pigs, like all other animals, require feed to extract the nutrients necessary to support their health, 

production, and productivity, including growth, lactation, and reproduction. Pigs require differently 

formulated feeds based on their age-dependent nutrient requirements. As pigs gain weight, for instance, 

their protein and fat requirements decrease. These different nutritional needs are also influenced by 

physiological status, performance potential, and environmental factors (National Research Council, 

1998). However, when swill is used as feed for pigs, a homogeneous swill is provided to all age groups, 

without taking into consideration their varying nutritional needs (Lemke et al., 2007). Swill typically 

contains high proportions of carbohydrates, with or without protein, and is inconsistent in its nutritional 

qualities (Kagira et al., 2010; Katongole et al., 2012; Mutua et al., 2012; Beyihayo et al., 2015). 

Nonetheless, a balanced diet that meets their nutritional requirements is needed if pigs are to grow to 

their optimum capacity. 

Using swill to feed pigs in peri-urban free-roaming farming systems can reduce food waste, 

lower rearing costs, enhance profitability, and promote pig growth. However, little information has been 

published on the nutritional value and chemical composition of various types of food waste in different 

parts of South Africa, as well as on how these food wastes could potentially be used to feed pigs. To 

address this limitation, we evaluated the nutritional compositions of variably sourced swill samples. The 

study was conducted on free-roaming pig farms in peri-urban areas of Gert Sibande District Municipality 

in Mpumalanga Province, South Africa, with the hypothesis that swill feed is as nutritious as standard 

pig rations. 

 

Materials and methods 
Study site and ethical approval 

This work received ethical approval from the University of South Africa's College of Agriculture 

and Environmental Science ethics committee, with reference number: 2019/CAES_HREC/108. The 
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study also received Section 20 approval from the Department of Agriculture, Land Reform and Rural 

Development (reference number 12/11/1(1237)).  

The study was carried out in seven municipalities within Gert Sibande District Municipality of 

Mpumalanga Province (Figure 1). As of 2017, all seven municipalities in the district had significant rates 

of poverty (Department of Cooperative Governance and Traditional Affairs, 2020): Govan Mbeki 

(34.6%), Lekwa (39.7%), Dipaliseng (42.4%), Msukaligwa (42.9%), Chief Albert Luthuli (50.0%), Pixley 

ka Seme (56.1%), and Mkhondo (59.9%). Gert Sibande District Municipality was chosen because of its 

significant number of peri-urban areas and substantial free-roaming pig farming activities. The study 

sites were located in peri-urban areas close to towns, enabling farmers to obtain swill from a variety of 

sources, including marketplaces, restaurants and hotels, and wholesalers. 

 

 

Figure 1 Gert Sibande District Local Municipality, with green dots indicating where swill samples were 

obtained (source: technology transfer – Department of Agriculture, Rural Development, Land and 

Environmental Affairs, Nooitgedacht Research Farm). 

 

Data collection 

The systematic random sampling procedure initially intended for this investigation could not be 

carried out because of the similarities between the swill or sources used by several participants. As a 

result, representative samples of different swill types were collected using a purposive sampling method. 

Swill samples were collected directly from the barrels used by the pig producers for swill storage. A total 

of 14 swill samples were collected from the storage bins of free-roaming pig producers in the peri-urban 

areas of Gert Sibande District Municipality.  

Four types of swill were collected: swill produced using food waste from households (n = 3), 

schools (n = 4), restaurants (n = 3), and wholesalers (n = 4). Each swill sample was thoroughly mixed 

in the storage barrel prior to sample collection, then stored in a cooler bag with ice packs and transported 

to the Nooitgedacht Research Farm on the day of collection. Observations regarding the handling of 

swill were also documented. In addition, during swill collection, a brief questionnaire was administered 

to obtain information on the type of swill, the method of swill treatment employed by the participants, the 

duration of swill storage prior to usage, and whether the pig producer weighed the swill before feeding. 

 



431  Makungo et al., 2025. S. Afr. J. Anim. Sci. vol. 55(9)   

 

 

Proximate composition analysis  

Wet swill samples were weighed and labelled, then dried for 36 hours at 65 °C in a convection 

oven and cooled in desiccators, before having their dry weights recorded, as prescribed by the 

Association of Analytical Chemists (AOAC International, 1995). The dried samples were ground and 

weighed, and their weights were recorded. The ground dried samples were sent for proximate analysis 

at the University of Free State, Department of Animal, Wildlife and Grassland Sciences. The samples 

were analysed for their crude protein (Kirmse, 1983), acid-detergent fibre (ADF) (Goering & van Soest, 

1970), crude fat (AOAC International, 1995), calcium (Price, 1973), sodium (Poluektov, 1961), 

phosphorus (Cavell, 1955), and ash (AOAC International, 1995) contents using standard protocols, and 

their pH was measured (Skoog et al., 2013). The percentages of moisture and dry matter (DM) in the 

samples were computed using the formula below (Federal University of Agriculture, Abeokuta, Nigeria, 

2024). The moisture percentage was calculated as the change in weight that occurs when a sample is 

dried in an oven to a consistent end weight: 

 

𝑀𝑜𝑖𝑠𝑡𝑢𝑟𝑒 % =
𝑊𝑒𝑡 𝑠𝑎𝑚𝑝𝑙𝑒 − 𝐷𝑟𝑦 𝑠𝑎𝑚𝑝𝑙𝑒

𝑊𝑒𝑡 𝑠𝑎𝑚𝑝𝑙𝑒 𝑡𝑎𝑘𝑒𝑛
×  100 

 

𝐷𝑟𝑦 𝑚𝑎𝑡𝑡𝑒𝑟 % = 100 − 𝑀𝑜𝑖𝑠𝑡𝑢𝑟𝑒 % 

 

Statistical analysis 

The laboratory results were entered into a Microsoft Excel version 2016 (Microsoft Corporation, 

Redmond, Washington, USA) spreadsheet. The data were then filtered and analysed using the 

Statistical Package for Social Sciences (IBM®, 2022). In order to compare the proximate compositions 

of the different types of swill collected in the study area, a mean comparison was conducted, with results 

reported as the mean ± the standard deviation. Furthermore, the proportions of the categorical variables 

were compared, with the significance value set at P <0.05. Median, lower, and upper quartiles, and 

lower and upper extremes of the proximate analysis results are presented using box and whisker plots. 

 

Results 
Overall, the swill feeds were not adjusted to account for the age or physiological conditions and 

thus specific nutritional needs of the categories of pigs fed. The moisture contents of the swill samples 

were high (household: 80.14%, school: 80.27%, restaurant: 54.36%, wholesaler: 56.63%), and the DM 

contents were low (household: 19.86%, school: 19.73%, restaurant: 45.64%, wholesaler: 43.37%), 

compared to the proportions in standard feeds (Table 1). We also observed excess crude protein and 

fibre contents, and an imbalanced macro-mineral composition (calcium, phosphorus, and sodium 

contents) in the swill feeds. The determined moisture, DM, and ADF contents fell widely outside the 

recommended standard range (Figure 2). The determined crude protein, calcium, sodium, phosphorus, 

and total inorganic matter (ash) contents fell within the recommended standard range; however, the 

variances were too high to engender reliability or standardisation (Figure 2). The full details of the 

proximate compositions of the different swills are shown in Table 1 and Figure 2. The household 

(80.14%) and school (80.27%) swills had the highest moisture contents, followed by the wholesaler 

(56.63%) and restaurant (54.36%) swills. 

At 129.05 ± 28.87 g/kg DM, household swill had the lowest crude protein content, while 

wholesaler swill had the highest crude protein content (387.07 ± 41.34 g/kg DM) (Table 1). Restaurant 

swill had the lowest ADF content (84.84 ± 6.58 g/kg DM), while wholesaler swill had the highest (240.96 

± 39.90 g/kg DM). Restaurant swill also had the highest calcium content (28.91 ± 11.28 g/kg DM) and 

phosphorus content (11.30 ± 0.99 g/kg DM), while school swill contained the highest concentration of 

sodium (8.52 ± 3.44 g/kg DM). School swill contained the highest concentration of ash, and wholesaler 

swill had the highest pH. 

 

 



Makungo et al., 2025. S. Afr. J. Anim. Sci. vol. 55(9) 432 

 

Table 1 The nutritional compositions (mean ± standard deviation) of different swill types fed to free-

roaming pigs in peri-urban areas in Gert Sibande District Local Municipality 

Proximate component Household swill School swill Restaurant swill Wholesaler swill 

     

Moisture (%) 80.14 ± 8.21 80.27 ± 6.94 54.36 ± 27.57 56.63 ± 25.45 

Dry matter (%) 19.86 ± 8.21 19.73 ± 6.94 45.64 ± 27.57 43.37 ± 25.45 

Crude protein (g/kg DM) 129.05 ± 28.87 160.95 ± 32.40 236.13 ± 80.25 387.07 ± 41.34 

ADF (g/kg DM) 102.16 ± 7.55 101.81 ± 5.25 84.84 ± 6.58 240.96 ± 39.90 

Crude fat (g/kg DM) 73.63 ± 39.64 75.81 ± 24.88 167.50 ± 90.23 198.92 ± 84.56 

Calcium (g/kg DM) 3.14 ± 0.85 14.92 ± 12.79 28.91 ± 11.28 8.14 ± 2.82 

Sodium (g/kg DM) 2.47 ± 0.42 8.52 ± 3.44 4.07 ± 0.39 1.11 ± 1.06 

Phosphorus (g/kg DM) 2.14 ± 0.2 5.82 ± 3.55 11.30 ± 0.99 5.80 ± 0.64 

Ash (%) 3.36 ± 0.36 11.28 ± 8.98 9.50 ± 1.75 7.02 ± 3.01 

pH  4.5 ± 0.46 4.8 ± 0.32 4.68 ± 0.4 5.38 ± 0.58 
     

Household swill: edible household leftovers; school swill: edible school leftovers; restaurant swill: edible 
restaurant leftovers; wholesaler swill: edible wholesaler leftovers/expired feeds. DM: dry matter, ADF: acid-
detergent fibre, ash: total inorganic matter. 

 

As can be seen in Figure 2a, the average swill fed to pigs in Mpumalanga had a far higher 

moisture content than the 11% to 12% recommended for conventional pig feeds.  

 

a 

 
 

 b 
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Figure 2 Box and whisker plots of the proximate compositions (in percentage) of swill samples collected 

from pig farmers in peri-urban areas of Gert Sibande District Local Municipality (blue) and standard pig 

feeds (orange): a) moisture, b) dry matter, c) crude protein, d) acid-detergent fibre, e) calcium, f) sodium, 

g) phosphorus, and h) ash.  

 

Swill was mostly kept in plastic barrels (84.7%; n = 105/124), with farmers using both plastic 

and steel barrels accounting for 12.1% of those interviewed (n = 15/124, P <0.001). Of the pig producers 

surveyed, the majority (56.6%; n = 70/124) stated that the swill was fed within four to seven days of 

collection, with an additional 2.4% feeding after seven days. Very few participants fed the swill within 

two to three days (4.0%; n = 5/124) or on the same day as the swill was collected (37.1%; n = 46/100) 

(Table 2). The majority of the respondents (92.7%; n = 115/124), stated that they fed the swill in the 

form that it was collected (i.e. they did not process or treat the swill in any way). Few of the respondents 

indicated that they first rinsed the swill with water or removed any objects. All the pig producers 

interviewed in this study indicated that they did not weigh the swill before feeding (P <0.00) (Table 2).  

 

Table 2 Swill management on peri-urban free-roaming pig farms located in Gert Sibande District Local 

Municipality 

Variable  Level 
Frequency 

(n) 
Proportion 

(%) 
P-value 

     

How is swill stored before 
feeding? (n = 124) 

Plastic barrel 105 84.7 

<0.001 Steel barrel 4 3.2 

Plastic and steel barrel 15 12.1 
     

After collection, how long 
does the swill stand before 
it is completely used as 
feed? (n = 124) 

Same day 46 37.1 

<0.001 
2–3 days 5 4.0 

4–7 days 70 56.5 

>7 days 3 2.4 
     

How do you treat the swill 
before feeding? (n = 124) 

No treatment 115 92.7 

0.002 
Rinse with water 4 3.2 

Remove unwanted objects 4 3.2 

No data 1 0.8 
     

Do you weigh the swill 
before feeding? (n = 124) 

No 124 100 
0.000 

Yes 0 0 
     

Additional items fed to 
pigs (n = 36) 

Maize 7 19.4 

<0.001 

Dead chickens 3 8.3 

Maize and vegetables 5 13.9 

Maize and soya bean1 10 27.8 

Soya bean, sorghum (brewery)  4 11.1 

Vegetables, milk, bran, bread, and 
fruits 

7 19.4 

     

1 Maize and soya bean were soaked in water overnight. 
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Thirty-six (29.03%) of the farmers indicated that they provided other items, in addition to swill, 

as feed to their pigs. Some of these additional items included maize that had been soaked in water 

overnight before being fed to the pigs (19.4%; n = 7/36), and dead chickens (8.3%; n = 3/36). This 

contrasts with the higher proportion of farmers (27.8%; n = 10/36) who indicated that they fed their pigs 

soya bean and maize that had been soaked in water overnight. Only 13.9% (n = 5/36) of the farmers 

indicated that they fed their pigs vegetables and maize. In addition, 11.1% (n = 4/36) of the farmers 

mentioned that they fed their pigs soya bean and sorghum, and 19.4% (n = 7/36) fed vegetables, milk, 

brans, bread, and fruits. 

 

Discussion 
The nutritional values of the four swill types from different sources were investigated, with key 

outcomes. The variation in nutrient contents was expected as swill is not a standardised ration, and its 

nutritional value varies depending on several parameters, such as the presence or absence of desirable 

elements. The composition of swill is determined by: 1) the original purpose for which the swill was 

produced for human consumption (for instance, human food intended for long-term storage may contain 

high levels of salt or other materials for preservation); and 2) from where swill was sourced (for instance, 

swill collected from the refuse dump may contain fragments of glass and foreign materials). Swill may 

sometimes inadvertently contain unwanted or even toxic materials (Bartel et al., 1942).  

While concentrated dried swill may contain higher levels of protein than commercial rations, wet 

swill may provide low levels of crude protein to pigs, because they are monogastric animals whose 

stomachs can only accommodate small quantities of high-quality diets (Ncobela et al., 2017; Cherian, 

2019). A pig that depends entirely on swill may need to eat three to four times the recommended daily 

quantity to obtain adequate energy and protein intake, and this may be linked to the non-weighing of 

swill given to pigs in this study (National Research Council, 1998; Department of Agriculture, Forestry 

and Fisheries, 2024). Other studies (Castrica et al., 2018; Asar et al., 2018) have reported that wet swill 

has a lower crude protein content than dried swill. This is worth noting, because in the present study, all 

the participants used wet swill. Mousa et al. (2018) reported crude protein concentrations of 24.0% and 

17.4% in wet swill, which increased to 27.6% and 31.3%, respectively, following drying. 

Arguments both for and against swill use have been made; for example, Márquez & Ramos 

(2007) argued that partial replacement of the diet with swill will not affect growth performance 

detrimentally, but may slightly affect carcass characteristics and meat quality; whereas Beyihayo et al. 

(2015) concluded that pigs that consumed less DM from swill experienced decreased growth. However, 

it has been recommended that the concentration of DM in pig feed should not be less than 200 g/kg, to 

avoid the production of excessive effluent, with a DM concentration of 250 g/kg or more optimising 

performance post-weaning (Brooks et al., 2001). Both the household and school swill were short of this 

target in the present study. Consequently, the swill presented in this analysis would be unsuitable for 

piglets and weaners, as it could result in undernourishment in these age groups because of their limited 

stomach capacity (Crawley, 2015). However, in other studies, swill of exceptional quality has been 

obtained from Indonesian restaurants, hotels, and defence departments (Bartel et al., 1942; Westendorf 

et al., 1999; Widayati et al., 2019; Supplementary Table 1).  

An additional issue caused by the excessively high-moisture content found in our study is that 

it makes the transportation and storage of swill quite challenging (Westendorf et al., 1999; Fung, 2019). 

The combination of high-moisture feeds with high ambient temperatures promotes the growth of mould 

and spoilage bacteria. Thus, the feed spoils faster, depleting energy and other nutrients and making it 

unpalatable and potentially harmful to livestock (Moritz et al., 2002). For instance, moulds may release 

toxins harmful to pig health and performance. The current legislation on swill feeding mandates that swill 

be boiled for at least an hour at 100 °C before being fed to pigs, to eliminate bacteria and pathogens 

that can cause potentially fatal diseases. However, this requirement for the heat treatment of swill was 

completely ignored by the farmers responding to the questionnaire.  

It has been argued that wet feeds may facilitate better gastrointestinal health, efficient nutrient 

absorption, and adaptability, and are convenient to administer (De Lange & Zhu, 2012; Cullen et al., 

2021). However, despite their popularity, especially among smallholder farmers, the exclusive feeding 

of pigs on swill may induce gastrointestinal and respiratory complications (Katongole et al., 2012; Tekle 

et al., 2013; Beyihayo et al., 2015; Munzhelele, 2015; Chauhan et al., 2016; Lule et al., 2017; Munzhelele 

et al., 2024). 
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In this study, the protein content of restaurant and wholesaler swill was higher than generally 

recommended for pigs (Muthui et al., 2019), which contrasts with the results of some previous studies 

(Westendorf et al., 1999; Nayak, 2013). This may promote gluconeogenesis from the excess protein 

consumed, with a tendency for resultant fat deposition. Because protein sources are primary 

contributors to the high costs of animal feeds, such protein-rich swill may actually be inadvertently 

expensive (Onsongo et al., 2018). Moreover, the unavailability of protein due to high fibre concentrations 

in swill may lead to poor growth associated with insufficient dietary crude protein or inefficient nutrient 

utilisation (Beyihayo et al., 2015). Alternatively, pigs fed on high-protein swill may release excessive 

amounts of nitrogen into the environment (Presto Åkerfeldt et al., 2019). 

Remarkably, all four swill samples in this study exceeded the allowable limit for fat, with values 

ranging from 7.3% to 19.8% (73.6 g/kg to 198.92 g/kg DM). A high amount of fat and salt in the feed 

leads to the production of soft pork, which is considered undesirable and may quickly become rancid 

(Kornegay et al., 1965; Matlock et al., 1984; Myer et al., 1999; Murto et al., 2004; Kumar, 2020). 

Furthermore, high fat and salt levels in feed alter the taste characteristics and may introduce adverse 

flavours into the pork, while excess salt may also cause salt poisoning (Suttle, 2010; Georganas et al. 

2020). The calcium concentration in some of the swill samples was significantly low, and pigs fed 

exclusively on these samples may develop bone-related issues like osteoporosis or osteomalacia 

(Cromwell, 2015). Excess calcium levels in diets can also be detrimental and reduce growth 

performance (González-Vega et al., 2016). Our analyses revealed that the swill samples contained 

either an excess or a deficiency of calcium. 

We observed pH levels above 4.5 in the swill samples in this study; pigs fed on such swill are 

at risk of infections caused by pathogenic bacteria such as Escherichia coli and Salmonella spp. 

because of insufficient stomach acid production. In contrast, the soya bean and maize fed by some of 

the farmers in this study were soaked in water overnight. This practice may lead to a significant 

proliferation of lactic acid bacteria, resulting in a beneficial increase in feed acidity (Brooks et al., 2001). 

Approximately 19.4% of the farmers utilised brewer’s waste as an additional feed source. This feed 

source is protein rich (crude protein: 27.5%, phosphorus: 0.51%), and can fulfil the nutritional 

requirements of pigs at every stage of development, although it is particularly beneficial for piglets 

(Beyihayo et al., 2015). It may therefore be used as a partial feed replacement in the ration.  

According to the Animal Diseases Act (35 of 1984), swill must be subjected to heat treatment 

(boiling at 100 °C for at least one hour) before being fed to pigs, in order to reduce the transmission of 

animal diseases. The peri-urban outbreaks of African swine fever and other diseases have consequently 

led the government to recommend boiling swill before it is fed to pigs as a disease-control measure. 

However, 92.7% of respondents stated that they did not believe it was necessary to treat the swill before 

feeding. Furthermore, heating swill that has aged for more than four days can be difficult because of 

fermentation, especially under hot conditions. Heat treatment of feed ingredients also results in the 

modification of their structure through the Maillard process, rendering a portion of the digestible amino 

acids inaccessible for protein synthesis (Pahm et al., 2009).  

The four swill types included in this investigation had distinct nutritional compositions because 

they were sourced from different locations or settings (Kornegay et al., 1965; Myer et al., 1999). The 

nutritional composition of the household swill was determined to be inferior to that of the other swill 

samples. This may have been caused by variations in the perceived value of swill types, which are 

influenced by the living conditions of the households from which the swill was gathered. In South Africa, 

the primary food source is porridge made from ground maize. Consequently, larger quantities of maize 

porridge are present in household swill. Differences in the nutritional compositions of pig diets between 

countries are likely caused by variations in environmental conditions, food systems, soil types, 

geographic locations, and local culinary preferences.  

Overall, the poor quality of feed given to pigs significantly reduces their productivity in small-

scale settings (Ncobela et al., 2017). When providing swill as feed, it is crucial to ensure that it is safe 

for consumption, free of pesticide residues or foreign substances, and sourced from a trustworthy 

supplier. Finally, well-managed swill can generate substantial profits for disadvantaged and emerging 

pig farmers, enabling them to address food security and hunger challenges linked to increased 

unemployment. 
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Conclusion 

Swill feeding has the potential to significantly impact pig farming, particularly under small-scale 

conditions where feed expenses are high. However, this study revealed significant variation in the 

nutritional compositions of the four swill types tested. Furthermore, all four swill types contained low DM 

concentrations and high moisture concentrations, which would require pigs to consume large volumes 

of feed to achieve the required DM intake level. This can be addressed by encouraging farmers to dry 

or dehydrate the swill prior to feeding. Several nutrients were either above or below the required levels, 

necessitating both supplementation and measures to ensure that excessive intake of nutrients such as 

protein and sodium is avoided. To provide an appropriate diet for piglets and weaners, a blend of high- 

and low-nutritional compositions could be produced by combining household swill and wholesaler swill. 

A combination of school swill and restaurant swill could be used to formulate a potentially acceptable 

diet for developing pigs, and this should be encouraged. School swill proved to be suitable as feed for 

finishing and breeding pigs, as its nutrient composition can support their health and production, including 

growth, lactation, and reproduction requirements. The nutritional composition of household swill was 

inferior to that of the other swill types.  

Future studies should focus on examining the growth performance of pigs fed various types of 

swill. Further research is also required to evaluate the quality of pork from pigs fed swill under peri-urban 

free-roaming conditions. 
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Supplementary Table 1 Proximate compositions of various feed types fed to pigs, as determined in the present study and previous studies 

Proximate 
component 

Swill types analysed in this 
study 

DAFF, 
2024 

Nayak, 2013 
Westendorf 
et al., 1999 

Fung, 2019 
Chae et 
al., 2000 

Myer et al., 1999 

HS SS RS WS 
Pig 

feeds 
PSC GM PFB FPW SM UDH SMW FVW DFW DRFW1 DRFW 2 

                 

Moisture (%) 80.14 80.27 54.36 56.63 12 11.0 11.0 11.0 73.00 61.08 60.85 82.89 90.50 - 11.4 8.4 

DM (%) 19.86 19.73 45.64 43.37 88 89.0 89.0 89.0 27.00 38.92 39.15 17.11 9.50 - 88.6 91.6 

CP (% DM) 12.90 16.09 23.61 38.70 12 - 19 20.0 18.0 16.0 20.8 25.51 18.90 24.39 9.17 25.00 15.0 14.4 

ADF (% DM) 10.21 10.18 8.48 24.09 - - - - 6.3 7.73 5.29 16.47 20.82 - - - 

CF (% DM) 7.36 7.58 16.75 19.89 2.5 2.0 2.0 2.0 26.3 31.57 13.58 29.05 1.29 17.30 13.8 16.0 

Ca (% DM) 0.31 1.49 2.89 0.81 0.6–1.2 0.6 0.6 0.6 0.92 0.98 0.25 0.28 0.38 1.37 0.54 0.63 

Na (% DM) 0.24 0.85 0.40 0.11 0.5–1.3 0.5 0.5 0.5 1.04 0.77 0.85 - - 3.28 0.35 0.47 

P (% DM) 0.21 0.58 1.13 0.58 0.45–1.2 0.6 0.4 0.5 0.64 0.64 0.3 0.31 0.24 1.28 0.34 0.38 

Ash (% DM) 3.36 11.28 9.50 7.02 - 8.0 8.0 8.0 6.2 7.73 5.01 3.47 5.06 18.07 5.8 4.7 
                 

DAFF: Department of Agriculture, Forestry and Fisheries, HS: household swill, SS: school swill, RS: restaurant swill, WS: wholesaler swill, PSC: pig starter creep feed, GM: growth 

meal, PFB: pig finisher and breeding meal, FPW = Food plate waste, SM: supermarket, UDH: university dining hall waste, SMW: supermarket waste, FVW: fruits and vegetable 

waste, DFW: dried food waste, DRFW: dehydrated restaurant food waste, DM: dry matter, CP: crude protein, ADF: acid-detergent fibre, CF: crude fat, Ca: calcium, Na: sodium, 

P: phosphorus, ash: total inorganic matter. 

 


