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PORK AND HUMAN HEALTH 

According to Vandendriessche (2008), over the past 25 years pork as a commodity has gone 
through three phases of history: the period of quality, the period of quality and food safety and 
the period of quality, food safety and nutrition/health. Grunert (2006) evaluated shopping trends 
with regard to meat and considered quality, shopping and cooking aspects. More pointedly, 
Naes Rister (2006) in recognizing the drivers of change in the industry, noted the link between 
economical, political and social aspects to food safety, nutrition and health. 

Impact on human health is among the primary concerns of the consumer when considering 
consumption of pork and other meat products (Harington, 1994). In addition to ethics and 
animal welfare, food safety, the environment and genetic engineering, human nutrition and the 
lipids of meat remain at the top of consumer priorities. This consumer, who largely distrusts the 
meat production chain (Heiney, 2001 ), due to lack of control and information (Rozin, 2001 ), is 
anxious to gain more information that elucidates the nutritional effects of meat consumption. It 
is thought that increased transparency with regard to nutritional information will have a large 
impact on consumer demand and may force a reconstruction of product formulation (Verbeke et 
al., 2009). In many instances a shift to develop a more "healthy" or "functional" meat is 
desirable (Jime'nez-Colmenero et al., 2001). 

In some processed pork instances, total substitution or at least a partial portion of pork fat has 
been explored as a possible means of addressing the negative persona often encountered 
(Severini et al., 2003). Bloukas et al. (1997) found limited success with substitution of olive oil 
for pork back fat in the production of fermented sausages. Maguerza et al. (2001 ), explored a 
similar substitution with chorizo, however it has been found that substitution for pork fat has a 
direct effect on product quality (Maguerza et al., 2002). 

More specifically, there is a body of work that suggests a link between consumption of saturated 
fatty acids and carcinogenesis (Biesalski, 2005), while polyunsaturated fatty acids (PUF A) are 
considered to have the opposite effect (Hopkins et al., 1981). Although meat and meat products 
are nutritionally dense (Table 1 ), there still exists a perception by the consumer that consumption 
of meat is associated with health concerns such as some types of cancer (Sato et al., 2006) or 
diabetes (Schultze et al., 2003). To the contrary, recent studies suggest that regular consumption 
of meat plays a role in the prevention of colorectal cancers (Demeyer et al., 2008). Although 
several studies attempt to link incidence of breast, colon and prostate cancers with fat intake 
(Schottenfeld and Fraumeni, 1996), more pooled data studies have found no link between colon 
(Howe et al., 1997), prostate (Kolonel, 2001) and breast cancer (Hunter et al., 1996). Addressing 
the diabetes question, it is thought that foods with a high glycemic index lead to insulin 
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resistance (Frost et al., 1998). However, meat and meat products typically have a low glycemic 
index (Biesalski, 2005). 

Table 1. Comparison of selected nutrients in beef, lamb and pork (per 1 00g) 
according to food composition databases from four countries (V andendriessche, 
2008 

Denmark UK Australia USA 
Beef, lean, raw 
Energy (kJ) 470 571 520 531 
Protein (g) 22.3 22.5 23.0 22.3 
Fat (g) 2.5 5.1 3.6 3.5 
Niacin (mg) 10.1 5.0 3.0 6.5 
Vitamin B12 (µg) 1.4 2.0 1.1 0.9 
Iron (mg) 2.4 1.8 2.0 1.6 
Zinc (mg) 4.7 4.1 4.2 4.0 
Selenium (µg) 6.5 7.0 10.0 30.8 

Lamb (leg), lean, raw 
Energy (kJ) 545 651 501 561 
Protein (g) 20.2 20.2 20.4 20.5 
Fat (g) 5.5 8.3 4.2 5.1 
Niacin (mg) 7.5 5.4 5.6 6.3 

Vitamin B12 (µg) 1.2 2.0 0.9 2.8 

Iron (mg) 2.2 1.4 2.3 1.8 

Zinc (mg) 3.3 3.3 3.4 3.8 

Selenium (µg) 1.4 2.0 10.0 23.4 

Pork, lean, raw 
Energy (kJ) 445 519 NIA 502 

Protein (g) 21.6 21.8 NIA 20.9 

Fat (g) 2.1 4.0 NIA 3.4 

Niacin (mg) 7.3 6.9 NIA 4.4 

Vitamin B12 (µg) 0.7 1.0 NIA 0.8 

Iron (mg) 0.7 0.7 NIA 1.2 

Zinc (mg) 3.6 2.1 NIA 2.0 

6.9 13.0 NIA 28.9 Selenium (!:!:g) 
Sources: Chan et al. (1995); Red Meat and Health Expert Advisory Committee (2001); 
Danish Institute for Food and Veterinary Research (2005b); USDA (2005). N/A: data 
were not available. 

The relationship between dietary fat type and intake and cardiovascular disease has been 
investigated with consistent associations seen from a body of data (Kris-Etherton et al., 2001). 
Additionally there has been interest in the beneficial effects of the very long chain 
polyunsaturated acids, in particular eicosapentaenoic acid (EPA, C20:5) and docosahexaenoic 
acid (DHA, C22:6). Anti-atherogenic, anti-thrombotic and anti-inflammatory effects have been 
noted. (Givens et al., 2006). There is some evidence that increased maternal polyunsaturated 
fatty acid intake during pregnancy may produce beneficial effects (Smuts et al., 2003). 
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Ultimately, it is critical to be reminded that pork and other meat products play a vital role in the 
maintenance of human health, as has been documented by a large body of recent research 
(Arihara, 2004, 2006; Cassens, 1999; Biesalski, 2005; Desmond & Troy, 2004; Fema'ndez
Gine's, et al., 2005; Gregory, 2004; Kues & Niemann, 2004; Ovesen, 2004a 2004b; Valsta et al., 
2005). 

THE FATS OF PORK 

In general, meat and processed meat products vary greatly in both their total percentage of fat 
and their fat composition (Livsmedelsverket, 2004; Table 2, Wood et al., 2008). Fat content and 
composition is largely influenced by animal feeding, and thus this has been largely exploited by 
the industry with some of the most drastic results in swine and poultry (Bolte et al., 2002; Wood 
& Enser, 1997; Wood et al., 1999). The majority of meat fats are mono-unsaturated and 
saturated fatty acids (Valsta et al., 2005). Poultry and pork contain somewhat more unsaturated 
fatty acids than beef and lamb, and also a notable amount of polyunsaturated fatty acids. 
Linoleic acid is the predominant polyunsaturated fatty acid, followed by alpha-linolenic acid 
(National Public Health Institute, 2001). Linoleic acid is derived entirely from the diet as it 
passes through the stomach unchanged and is then absorbed into the blood stream in the small 
intestine and incorporated from there into tissues (Wood et al., 2008). Alpha-linolenic acid is 
present in many concentrate feed ingredients but at lower levels than 18:2n - 6. In swine, the 
proportion is higher in fat than muscle (Doreau and Ferlay, 1994). 

Table 2. Fatty acid composition (g/100 g fatty acids) and content (g/100 g total fatty acids in 
subcutaneous adi2ose tissue and muscle) ofloin steaks/cho2s in 2igs, shee2 and cattle (Enser et al., 1996) 

Adi2ose Tissue Muscle 
Pigs Shee2 Cattle Pigs Shee2 Cattle 

14:0 1.6a 4.1 b 3.7b 1.3 a 3.3 C 2.7 6 

16:0 23.9b 21.9a 26.1 C 23.2 b 22.2a 25.0c 
16: leis 2.4 a 2.4 a 6.2 b 2.7 2.2 a 4.5 C 

18:0 12.8 a 22.6b 12.2 a 12.2 a 18.1 C 13.4 b 
18: lcis-9 35.8 b 28.7a 35.3 b 32.8a 32.5 36.1 b 
18:2n-6 14.3 b 1.3 a I. I a 14.2 b 2.7a 2.4 a 

18:3n-3 1.4c 1.0 b 0.5a 0.95b 1.37 C 0.70a 
20:4n-6 0.2 ND ND 2.21 b 0.64a 0.63 a 

20:5n-3 ND ND ND 0.31 b 0.45 C 0.28 a 

n-6:n-3 7.6 1.4 2.3 7.2 1.3 2.1 
P:S 0.61 0.09 0.05 0.58 0.15 0.11 
Total 65.3 70.6 70.0 2.2 4.9 3.8 
a,b,c Means with different superscripts within rows are significantly different (P < 0.05). 

In an attempt to develop a more efficient animal that develops increased lean and decreased fat 
cover, meat quality as it pertains to marbling has declined in the last 25 years (Brocks et al., 
2000). Although less fat cover may appear to be desirable from a human nutrition perspective, 
little has changed with regard to the composition of pork fat in modem history (Gamier et al., 
2003. 
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DIETARY INTERVENTIONS IN PORK 

Most common to the effort to somehow affect the dietary composition of pork is the alteration 
of the lipid fraction, or more specifically the fatty acid composition. Non-conventional feed 
resources have been explored (Okai, 1998) as a means to both reduce cost compared to grain 
feeding and enhance the composition of pork fat. Sources such as palm kernel oil, palm oil, 
coconut oil and by-products such as palm kernel meal, coconut meal and cottonseed meal have 
been explored (Teye et al., 2006). The bigger challenge is that the nutritional value from the 
resultant pork from these finishing or feeding systems is largely not understood. 

It is fairly established that the eating quality of pork is directly related to the amount of 
intramuscular fat (Blanchard et al., 1999; Hodgson et al., 1991). Studies have shown that 
decreasing dietary lysine in the growing and finishing phase can increase intramuscular fat in 
pork carcasses (Cisneros et al., 1996). As this parameter increases, more fat is available for 
flavor and to enhance textural properties. However, one runs the risk of increasing intramuscular 
fat to the point where it is more visible to the consumer and largely discriminated against for 
health reasons. 

Although it is understood that increasing the amount of unsaturated fat in pork is desirable from 
a human health perspective (Sandstrom et al., 2000), this practice actually increases the amount 
of lipid and protein oxidation in the pork, which is largely an undesirable effect from both a 
quality and nutritive value standpoint (Warnants et al., 1996; Kanner, 1994). This phenomenon 
has been explored with the feeding of soybean oil in replacement of animal fat (Table 3; Lund et 
al., 2008) with results indicating there is a threshold from an oxidation perspective. 

In an attempt to utilize CLA in swine diets, a fatty acid commonly thought of as having 
beneficial effects on human health, Intarapichet et al. (2008) found mixed results from a pork 
quality perspective. Fatty acid composition was affected in what could be considered a positive 
direction from a human nutrition perspective, however parameters such as objective color scores 
varied throughout the carcass. Within the same study, further discrepancy was noted with palm 
oil feeding and effects on fatty acid composition of the ham and loin. 

Linseed oil was evaluated in swine diets with additional inclusion of alpha-tocopherol by Hoza et 
al. (2003). As hypothesized, fatty acid profile was affected by inclusion oflinseed oil in the 
swine diet with increased subsequent oxidation of the pork. However, inclusion of alpha
tocopherol did act to inhibit lipid oxidation, perhaps providing insight to future considerations of 
this complement of feeding regimens. 

Feeding high oleic sunflower oil in an attempt to increase the amount of monounsaturated fatty 
acid in the diet and thus decrease saturation of pork fatty acids has been explored fairly 
extensively with little to no effect on product quality and decreased oxidation in shelf life (Rhee 
et al., 1990). No difference, however, was noted for processed pork products (Rhee and Ziprin, 
1990) and high fat cured pork products (Ziprin and Rhee, 1990) on oxidation, which is 
encouraging from a production perspective. 
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Table 3: Fatty acid composition(%) of the experimental diets. Lund et al. 
(2008). 

. Fatty Acid 
Total SFA 
C14:0 
C15:0 
C16:0 
C18:0 
C20:0 
C22:0 
C24:0 
TotalMUFA 
C16:1 
C18:l 
C20:1 
C22:1 
TotalPUFA 
C18:2 
Cl8:3 
C22:2 
C22:5 

Standard Diet 
24.4 
0.24 
0.11 
21.63 
1.89 
0.21 
0.30 
0.03 
13.98 
0.18 
13.13 
0.53 
0.14 
61.5 
55.47 
5.68 
0.12 
0.005 

Standard Diet with 
2% Soybean Oil 
20.05 
0.14 
0.06 
16.08 
3.03 
0.31 
0.42 
0.01 
19.33 
0.13 
18.73 
0.40 
0.08 
60.58 
54.31 
6.09 
0.07 
0.008 

SF A: saturated fatty acids, MUF A: mono unsaturated fatty acids, and 
PUF A: poly unsaturated fatty acids. 

TAKE HOME MESSAGE 

Human health and diet continue to be key deciding factors for consumers considering pork 
purchases. The large portion of the negative stigma that is commonly associated with pork 
concerns its lipid content and composition. Although lean cuts of pork are very similar 
nutritionally to other meats, it still may be necessary to address the lipid portion of pork by both 
pre- and post-harvest methods. A body of research exists that attempts to alter the composition 
of pork lipid by substitution or addition of ingredients in the growing and finishing phases of 
swine. Although this is still a relatively small body of research, several feeding systems appear 
to show promise in providing consumers with a product with a lipid composition that may be 
perceived as more desirable. 
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