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CHAPTER I 

INTRODUCTION 

Since the first global energy crisis in early 1970, the 

awareness of the limitation of energy resources and increasing energy 

costs have forced major industries to seek more efficient, productive 

and energy saving technologies to remain competitive in the current 

market. The food industry, the sixth largest energy consuming 

industry in the U. S., also faces the problem of increasing energy 

costs and for the last past decades has followed the global trends to 

invest in research developing more energy efficient processing 

technologies to reduce the energy and operating costs. Fifteen 

percent of the total food processing energy is consumed by meat 

packing and processing industries in the form of gas (46%), 

electricity (31%), petroleum (14%) and coal (9%; Unger, 1975). About 

60% of the pork in the U.S. is processed into partially or fully 

cooked products; therefore, the development of a processing system 

which is able to reduce the energy cost could be critical for the 

pork industry to remain competitive in the market. 

The hot-processing system, to process pork carcasses before 

the removal of body heat, can reduce the energy requirement for 

refrigerating or heat processing the resulting cuts (wholesale or 

retail) by up to 40% (Hoes et al., 1980; Ashgar and Henrickson, 

1982). Some of the other advantages include a reduction of holding 

times in the packing plant (Mandigo, 1967, 1968) and a 67 to 80% 



lower cooler space requirement (Henrickson and McQuiston, 1977; 

Cuthbertson, 1980; Reagan and Honikel, 1985). Hot processing has 

been developed to produce fully-cooked hams, fresh pork sausages and 

many other cuts from hot-processed carcasses with considerable 

savings of energy and operating costs. No major deleterious effects 

on processed yield or product palatability have resulted. However, 

the fresh intact muscle products from hot-processed pork can be less 

tender than the corresponding conventionally-processed products. The 

toughness of the product is due to the severely of the contraction 

condition remaining in the hot-processed muscle or rigor mortis 

(Berry et al., 1971; Montgomery et al., 1977; Weakley et al., 1986). 

Hoes et al. (1980) and Hoes (1985) studied methods to 

increase the tenderness of hot-processed, immediately-cooked fresh 

pork loin chops by infusing solutions containing different 

concentrations of sodium chloride (NaCl), inorganic polyphosphates 

(PP) and other ingredients. They concluded that the hot-processed 

loins infused with a solution containing 8% NaCl, 2% potassium 

chloride (KCl) and 3% PP had the most desirable effect. The final 

products were more tender and juicy than those of the cold-processed 

or hot-processed loin chops without infusion (Hoes, 1985). 

Polyphosphates can cause a cleavage of bonds between the 

actomyosin (Hamm, 1986), possibly by binding to the normal binding 

site for the terminal phosphate of adenosine triphosphate (ATP) to 

form a actin-adenosine diphosphate (ADP)-P complex. This 

conformation resembles that of an actin-ATP complex (Rickard and 

Sheterline, 1986), and the presence of NaCl might further solubilize 



the myofilament proteins (Hamm, 1986). The increase in tenderness of 

infused hot-processed pork loin chops may be due to these mechanisms. 

The added NaCl content of infused solutions may .not be 

appreciated by some consumers because excessive NaCl intake has been 

implicated as a major risk factor in the development of some cases of 

human essential hypertension (Dahl and Love, 1954). Consumers have 

been advised by physician to reduce the NaCl consumption in their 

daily diet. Therefore, successfully substituting other substances 

for NaCl to reduce the overall NaCl content in the final product 

could be crucial for the acceptance of the hot-processed, infused 

pork products. 

The objective of this study was to determine the effects of 

substituting glucose for NaCl in infusion solution on the composition 

and, sensory attributes of hot-processed, infused pork loins. 



CHAPTER II 

LITERATURE REVIEW 

Energy Use in the Meat Industry 

The Agricultural Research Advisory Committee (Anon., 1975) 

stated that one of the highest priorities in pork processing and 

marketing research was to "improve slaughter systems and evaluate 

hot-processing of pork and other rapid processing systems... and the 

market for new pork products." This statement pointed out the task 

of the pork industry to remain competitive with the poultry and 

seafood industries. 

Hot-processing can reduce up to 40% of the energy required 

for processing (Hoes et al., 1980) because inedible portions of the 

carcass do not need to be chilled, and further heat-treated cuts do 

not need to be chilled and reheated to normal processing temperature. 

Processing time can be reduced (Mandigo and Henrickson, 1966a), so 

the inventory turnover rates are increased. Combined with processing 

yield and quality advantages (Trautman, 1964; Mandigo and Henrickson, 

1966a, b; Weiner et al., 1966; Mandigo et al., 1977, 1979; Hoes, 

1985), these cost reductions make hot-processing advantageous. 

Some problems associated with hot-processing have not been 

solved and have restricted the system from being widely applied to 

the industry. Decreased loin tenderness (Marsh et al., 1972; 

Hinnergardt et al., 1973a, b; Montgomery et al., 1977; Weakley et 

al., 1986) has been listed as the major problem challenging meat 

researchers. Another problem is conformation changes and increased 



shrinkage during processing of bacon (Mandigo and Henrickson 1966a; 

Mandigo et al., 1977). 

Hot Processing 

Weiner et al. (1966), Moore et al. (1966) and Mandigo 

(1966a, b) described processes in which pork carcasses were cut into 

wholesale cuts about 1 h postmortem. Loins frozen prerigor had 

greater shear force values and expressible juice percentages than 

normal or unfrozen prerigor loins, but prerigor-cured hams and loins 

were more tender than the controls (Weiner et al., 1966). Moore et 

al. (1966) found no difference in fresh loin tenderness attributable 

to hot- or cold-processing method. In each instance, hot-processing 

resulted in considerable time savings. 

Marsh et al. (1972) noticed a 25% increase compared to 

controls in fresh pork shear force values caused by removal of the 

longissimus muscle from the bone before the completion of rigor 

mortis and rapid cooling to 0 C. Cold shortening similar to that in 

beef and lamb muscle and rabbit red muscle apparently was the cause 

for decreased tenderness. Calcium chelators, ethylenediaminetetra-

acetic acid, ethylene glycol (B-aminoethyl ether)-N,N-tetraacetic 

acid and 1,2-cyclohexanediaminetetra-acetic acid, inhibited 

shortening and improved tenderness of hot-processed muscle (Weiner 

and Pearson, 1969). 

Hoes et al. (1980) reported that phosphate infusion improved 

juiciness and tenderness of both hot- and cold-processed loins. 

Hinnergardt et al. (1973a, b) studied the fresh-freezing and freeze-



drying of hot-processed pork loins and reported a decrease in 

tenderness compared to conventionally-processed chops. 

Montgomery et al. (1977) used precooking to save energy and 

to attempt to prevent cold shortening in hot-processed pork 

longissimus muscle. Microwave- and conventionally-precooked hot-

processed chops were less tender than cold-processed chops. 

Microwave precooking caused increased cooking losses and decreased 

tenderness in both hot- and cold-processed loin chops and roasts 

(Hines et al., 1980). Precooked roasts were less sensitive to heat-

induced shortening and toughening during precooking. Sigler (1977) 

precooked hot-processed loins as roasts, then warmed them after 

cutting them into chops. Loins treated in this manner were more 

tender than cold-processed loins treated similarly. 

Combining the treatments of infusing PP and precooking. Hoes 

(1985) reported an increase of tenderness and juiciness by infusing a 

solution containing 8% NaCl, 2% KCl and 3% PP to hot-processed, 

precooked pork loin chops reheated in a conventional electric range 

oven. 

Effects of Sodium Chloride and Polyphosphates 

Polyphosphates are added to cured meats, especially hams, to 

improve texture and yield. Bendall (1954) noted swelling (moisture 

absorption) in meat of 10 to 30% caused by orthophosphate (1 P per 

molecule), pyrophosphate (2 P's), Calgon (4 to 15 P's) and phosphate 

glass (20 to 100 P's). Adding 1% salt and .5% Na pyrophosphate (SPP) 

solution resulted in a 95% yield of cooked meat. Water holding 



capacity of beef (Swift and Ellis, 1956) and pork (Siegel and 

Schmidt, 1979) increased with NaCl and SPP additions. The ionic 

strength of the phosphate solutions dissolved actomyosin and myosin 

and caused a sponge network of fibers. Sodium metaphosphate (SMP) 

improved yield of cured hams, but not color uniformity compared to 

hams without phosphate (Mullins et al., 1958). Prerigor infusion of 

hams with SMP resulted in higher pH, darker color and higher glycogen 

levels as well as more tender meat than the control (Kamstra and 

Saffle, 1959). In sausage production, SPP was used to improve some 

flavors (salt, beef, smoke and seasoning) and decrease pork flavor 

and aroma, fat flavor and fat-mouthfeel. It had no effect on cooked 

yield and proximate analysis of frankfurters (Hargett et al., 1980). 

In an in vitro study, Rickard and Sheterline (1986) added 

inorganic phosphate to purified actin from rabbit skeleton muscle. 

They concluded that an increase in inorganic phosphate (P) 

concentration in muscle can cause P, the product of ATP hydrolysis, 

to bind to the ADP-actin complex at the normal binding site for the 

terminal phosphate of ATP. The formation of an ADP-P-actin complex 

can be seen as P stabilizing ADP-actin in a conformation resembling 

ATP-actin. Hamm (1986) stated that the addition of PP in muscle will 

cause a cleavage of bonds between the actomyosin complex. Space 

between muscle filaments will increase and proteins will be 

solubilized when NaCl is present with PP. 
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Hypertension 

Hypertension is one of the risk factors for both heart attack 

and stroke, which is the second major cause of cardiovascular death 

in the U.S. (Berenson et al., 1983). McCarron et al. (1984) 

estimated that 58 million Americans are at increased risk of 

morbidity and premature mortality associated with high blood 

pressure; 90% of them were diagnosed as having essential 

hypertension. About 10% of the cases were due to a kidney 

abnormality, adrenal gland tumor or congenital defect. 

Frank (1985) stated that observational studies suggested that 

hypertension is associated with behavioral, social and environmental 

factors. These factors may trigger excessive reactivity of the 

sympathetic nervous system associated with elevations of blood 

pressure and increases in heart rate, cardiac output and 

contractibility. 

Excessive sodium intake is the major dietary risk factor 

associated with blood pressure level in some people (Dahl and Love, 

1954; Dahl, 1968; Farris et al., 1984). Battarbee and Meneely (1978) 

pointed out that the relationship between dietary intake of NaCl and 

blood pressure is clearer when different populations are compared 

than it is within a single population. Dahl (1968), in a series of 

different populations, reported a positive correlation between 

dietary NaCl intake and the percentage of the population that is 

hypertensive. The highest intake was found in Northern Japan (28 

g/d) where about 38% of the population is hypertensive. In contrast, 

Alaskan natives rarely add salt to food (4 g/d) and rarely have 



hypertension. Dahl and Love (1954) reported that 24-h urinary 

excretion of sodium was significantly greater in hypertensive than in 

normatensive individuals. However, the difficulty in measuring 

sodium intake is one of several factors that limit the researchers' 

ability to determine the direct association between dietary sodium 

and blood pressure level for individuals and subgroups in the 

population (Frank, 1985). 



CHAPTER III 

EFFECTS OF INFUSED GLUCOSE, SODIUM CHLORIDE 

AND POLYPHOSPHATES ON PALATABILITY 

OF HOT PROCESSED PORK 

Summary 

Longissimus muscles from the third thoracic to the third 

lumbar vertebra were excised from eight carcasses of 100-kg crossbred 

market hogs 1 h postmortem and sectioned into six roasts weighing 

about 500 g. Each roast was randomly assigned to one of six 

treatments: 1. Hot-processed control (HP), no infusion. The 

remaining roasts were infused to 110% of fresh weight with a water 

solution containing: 2. 8% NaCl, 2% KCl and 3% of a 1:1 mixture of 

sodium hexametaphosphate and sodium pyrophosphate (PP); 3. 2% glucose 

(G), 6% NaCl, 2% KCl and 3% PP; 4. 4% G, 4% NaCl, 2% KCl and 3% PP; 

or 5. 6% G, 2% NaCl, 2% KCl and 3% PP; 6. 8% G, 2% KCl and 3% PP. 

Another muscle section was kept on each carcass and chilled at 0 C 

for 24 h as a cold-processed control (CP). The roasts were frozen at 

-20 C until cooked to an internal temperature of 77 C and evaluated 

by an 8-member sensory panel for tenderness, juiciness and salty, 

sweet and flavor intensity using 8-point descriptive scales. 

Sensory panel results showed that the infused groups were 

about 1 point more tender and juicy and also more salty than either 

CP or HP treatments. The infused groups were higher in water and ash 

and lower in protein content than either CP or HP groups. The fat 

10 
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content of the infused groups was loweî  than HP but no different from 

CP controls. 

Tenderness and juiciness rating presented quadratic functions 

within infused groups with equal concentrations of NaCl and G (4%) 

producing the most tenderness and the 2 or 4% G infused groups being 

the juiciest. Increasing concentrations of NaCl were being judged 

saltier. No difference was found for moisture, protein and fat 

content within the infused groups; however, ash content increased 

with increasing NaCl concentration. 

The substitution of 4% glucose for NaCl not only reduced the 

NaCl content of the infusion solution, but also improved the 

palatability of the final products. This improvement can help this 

convenience-style pork chop to be marketed as a prestigious and 

convenient meat. 

(Key Words: Pork, Hot-boning, Glucose, Salt, Polyphosphates Infusion) 

Introduction 

Hot processing can reduce the operating costs of pork 

processing plants by reducing up to 40% the energy requirement (Hoes 

et al., 1980), reducing the processing time (Mandigo and Henrickson,-

1966a,b) and "in-plant" holding times (Mandigo, 1967, 1968), and 

decreasing the cooler space requirements up to 80% (Henrickson and 

McQuiston, 1977; Cuthbertson, 1980). These cost reductions together 

with the increased processing yield and quality advantages (Trautman, 

1964; Mandigo and Henrickson, 1966a, b; Moore et al., 1966; Weiner et 

al., 1966; Mandigo et al., 1979; Hoes et al., 1980; Hoes, 1985; Neel 
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et al., 1987) should make hot-processing attractive to the pork 

industry. 

Two major obstacles that have kept the hot-processing system 

from being widely applied in fresh pork production are the reduction 

of tenderness in uncured products (Weiner et al., 1966; Mandigo and 

Henrickson, 1966a, b; Moore et al., 1966; Marsh et al., 1972; 

Montgomery et al., 1977; Weakley et al., 1986) due to muscle 

supercontraction (rigor mortis), and the reduced yield and changes in 

configuration of the bacons (Mandigo and Henrickson, 1966a; Mandigo 

et al., 1977). One method for increasing tenderness is to infuse the 

muscle with solutions containing NaCl, inorganic phosphates and other 

ingredients (Hoes et al., 1980; Hoes, 1985). 

Rickard and Sheterline (1986) added inorganic phosphate (P) 

to purified actin from rabbit skeleton muscle and concluded that P 

will attach to the normal binding site for the terminal P of 

adenosine triphosphate (ATP) to form an actin-adenosine diphosphate 

(ADP)-P complex. This P binding stabilized the ADP-actin complex in 

a conformation resembling that of the ATP-actin complex. Hamm (1986) 

stated that the polyphosphates caused a cleavage of bonds in the 

actomyosin complex and caused the muscle filaments to be further 

apart. 

Excessive NaCl intake has been positively related to human 

hypertension (Dahl and Love, 1954; Dahl, 1968). Thus, there is a 

trend for consumers to reduce the amount sodium in their diets. 

Although Hoes' (1985) research showed that the infusion solution 

containing NaCl produced a tender pork product, perhaps another 
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substance can at least partially substitute for the NaCl in the 

infusion solution. The objective of this study was to determine the 

effects of partially or completely substituting .glucose for NaCl on 

palatability traits of hot-processed, infused, precooked, pork 

longissimus muscle. 

Experimental Procedure 

Eight crossbred marketweight barrows (average weight = 100 

kg) were slaughtered and dressed by conventional methods. The 

longissimus muscle sections of both sides were removed from posterior 

to the third lumbar vertebra to the third thoracic vertebra 

immediately after evisceration (hot-processed). The muscle in the 

last three lumbar vertebra section remained on the carcass and was 

chilled at 0 C for 24 h to serve as a cold-processed control (CP). 

The hot-processed muscles of each hog were equally divided 

into six roasts (weighing about 500 g) and were randomly assigned to 

one of six hot-processing treatments: 1. Control, no infusion; 2. 

Infused to 110% of fresh weight with a solution containing 8% NaCl, 

2% KCl and 3% of a 1:1 mixture of sodium hexametaphosphate and sodium 

pyrophosphate (P); 3. Infused with a solution containing 6% NaCl, 2% 

glucose, 2% KCl and 3% P; 4. Infused with a solution containing 4% 

NaCl, 4% glucose, 2% KCl and 3% P; 5. Infused with a solution 

containing 2% NaCl, 6% glucose, 2% KCl and 3% P; 6. Infused with a 

solution containing 8% glucose, 2% KCl and 3% P. After the infusion, 

the roasts were held at 7 C for 3 h to allow equilibration of the 

infused solution. At 4 h postmortem, the hot-processed roasts were 
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vacuum packaged and held at -20 C for 4 to 11 d until evaluated by a 

sensory panel. 

For each sensory panel session, six roasts were randomly 

selected and thawed overnight at 3 C. Each roast was cooked at 177 C 

to a internal temperature of 77 C in a conventional electric range 

oven. Endpoint temperature was determined with copper constantan 

thermocouples. The cooked roasts then were cut into 2-cm thick 

chops. The center chops were cut into l-cm^ cubes and served warm in 

aluminum pans with warm sand in the bottom to an 8-member sensory 

panel. The panelists were selected and trained by methods described 

by AMSA (1978). Each panelist rated the six samples at each session 

for tenderness, juiciness, saltiness, sweetness and flavor intensity 

on an 8-point descriptive scale (8 = extremely tender or juicy, no 

salt, no sweet intensity or extremely intense flavor, 1 = extremely 

tough, dry, salty, sweet or bland). Three 1.3-cm cores were removed 

from each roast and sheared twice on a Warner-Bratzler shear (WBS) 

device. The six shears were averaged for shear force value. 

Proximate analyses were performed on the remaining portion of 

the cooked muscle. Values were obtained for fat (ether extraction), 

moisture (vacuum oven drying), protein (Kjeldahl) and ash by AOAC 

(1980) methods. 

Data were analyzed by analysis of variance (Steel and Torrie, 

1980) for a complete randomized design by SAS (1985). Least squares 

means (LSM) of treatments were separated by planned comparisons 

(Keppel, 1982). The comparisons were: 1. The average of the infused 

groups against CP; 2. The average of the infused groups against HP; 
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3. The trend analysis among the infused groups (linear, quadratic and 

cubic functions) to determine the optimum level of the specific 

concentration of the glucose substituting for NaCl. 

Results and Discussion 

The least squares means (LSM) of the sensory panel ratings 

for tenderness of the infused groups combined, CP and HP are 

presented in figure 1. The infused treatments (LSM = 6.8; moderately 

tender; P<.05) were rated more than a point more tender than either 

CP (LSM = 5.5; slightly tender) or HP (LSM = 5.1; slightly tender) 

treatments. The WBS value (figure 2) of infused groups (LSM = 1.6 kg) 

were lower than either CP (LSM = 2.5 kg) or HP (LSM = 2.7 kg), which 

was consistent with the sensory ratings for tenderness. Similar 

results were found for juiciness (figure 3); the infused groups (LSM 

= 6.4; moderately juicy; P<.05) were rated about a point juicier than 

either CP (LSM = 5.5; slightly juicy) or HP (LSM = 5.3; slightly 

juicy). 

Hoes et al. (1980) reported similar results for tenderness 

and juiciness after injecting sodium hexametaphosphate and sodium 

pyrophosphate into hot-processed pork loin chops. Hoes (1985) also 

reported similar results by infusing 8% NaCl, 2% KCl and 3% 1:1 

hexametaphosphate and pyrophosphate into hot-processed, precooked 

pork loin chops. Lyon and Magee (1984) concluded that soaking dark 

or white fowl meat in 3% sodium pyrophosphate alone produced more 

tender and juicy final canned products than not using phosphates. 

Further, Rickard and Sheterline (1986) stated that increased 
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INFUSED CP 

TREATMENT 

Figure 1. Least squares means of tenderness ratings of infused 
groups, CP and HP (pooled S.E.=.12). The infused groups 
were more tender than either CP or HP (P<.0001). 
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Figure 2. Least squares means of Warner-Bratzler shear value of 
infused groups, CP and HP (pooled S.E.=.07 kg). The 
infused groups were more tender than CP or HP (P<.001) 
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Figure 3. Least squares means of juiciness ratings of infused groups, 
CP and HP (pooled S.E.=.10). The infused groups were 
juicier than either CP or HP (P<.0001). 
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inorganic phosphate concentration, the product of ATP hydrolysis, in 

purified rabbit skeletal muscle actin binds to the ADP-actin complex 

at the normal binding site for the terminal phosphate of ATP. The 

formation of an ADP-P-actin could be seen as P stabilizing ADP-actin 

in a conformation resembling more closely that of ATP-actin. From 

this information, PP could be considered the major substance that 

contributed to the tenderness of the infused groups. Hamm (1986) 

stated that the bonds in the actomyosin complex are cleavaged by the 

polyphosphates and the muscle filaments are further apart and 

myofibrillar protein is solubilized when NaCl presents. 

Juiciness is related to the water-holding capacity of muscle. 

The addition of sodium chloride and PP to prerigor muscle to increase 

the water-holding capacity has been widely applied in the sausage 

industry. Hamm (1986) stated that CI' ions of salt are adsorbed by 

positively charged groups of myosin or actomyosin which results in a 

shift of the isoelectric point of muscle to a lower pH and causes a 

weakening of the interaction between oppositely charged groups at pH 

> pi and increases the water-holding capacity. Polyphosphates affect 

water-holding capacity of meat and solubility of myofibrillar 

proteins by their interaction with actomyosin; thus, further 

increased the water-holding capacity of the infused groups. 

Figure 4 shows that the infused groups (LSM = 6.2; traces of 

salty intensity, P<.05) were rated more salty than either CP (LSM = 

7.4; practically no salt) or HP (LSM = 7.5; practically no salt). 

Sensory ratings for sweetness were not different (P>.05) between the 

infused and control groups (see appendix, figure 11). Amerine et al.' 
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Figure 4. Least squares means of salt intensity ratings of infused 
groups, CP and HP (pooled S.E.=.12). The infused groups 
were saltier (P<.0001) than either CP or HP. 
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(1965) stated that the threshold for sweetness in the human race is 

higher than for saltiness. Also, the intensity of sweetness of 

glucose is relatively weak compared to that of sucrose or fructose. 

Flavor intensity (see appendix, figure 12) was not different 

(P>.05) between infused and CP or HP treatments. Hoes et al. (1980) 

stated that pork chops injected with PP took a shorter time to 

develop off-flavor than those without PP. However, Lyon and Magee 

(1984) concluded that fowl meat soaked with sodium pyrophosphate 

produced less off-flavor in the final products. In this study, the 

pork loins were tested at 7 to 11 d postmortem, possible insufficient 

time for the PP infused treatments to develop off-flavor. 

Because sensory ratings for tenderness, juiciness, intensity 

of salty flavor and WBS of infused groups were different from both CP 

or HP, the function of these variables on the effects of different 

glucose concentrations substituted for sodium chloride in infusion 

solutions were examined. 

The sensory ratings in tenderness (figure 5) within the 

infused groups showed a quadratic effect (P<.05). The most tender 

group had been infused with solutions containing equal concentrations 

of glucose and sodium chloride (4% glucose:4% NaCl). WBS (figure 6) 

also showed a quadratic (P<.05) function similar to the tenderness 

rating. The 4% glucose:4% salt group was the most tender. The 

mechanisms of the interaction among glucose, sodium chloride and 

polyphosphates are not known. 

The juiciness rating (figure 7) of infused groups also showed 

a quadratic effect (P<.05) with the peak shifted to the muscles 
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Figure 5. Quadratic effect of glucose:salt infused on tenderness 
ratings of the infused groups (pooled S.E.=.12). 
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Figure 6. Quadratic effect of glucose:salt infused on Warner-Bratzler 
shear force of infused groups (pooled S.E.=.07 kg). 
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Figure 7. Quadratic effect of glucose:salt infused on juiciness 
ratings of the infused groups (pooled S.E.=.10). 
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infused with either 2 or 4% glucose. However, we should notice that 

juiciness ratings varied less than .5 point across infusion 

treatments. 

The salt intensity ratings (figure 8) within the infused 

groups presented a linear function (P<.05). As more sodium chloride 

was infused, the salty intensity became stronger. 

The chemical composition of the cooked muscle in the infused, 

CP and HP treatments is presented in figure 9. As expected, the 

water content of infused groups was higher (P<.05) than for either CP 

or HP. The infused groups also had a lower protein content than 

either CP or HP (P<.05). The ether extract content of infused groups 

were lower (P<.05) than HP but not different from CP. The ash 

content of the infused groups was higher (P<.05) than for either CP 

or HP. 

The infusion of polyphosphates into muscle affects the 

muscle water holding capacity and the solubility of myofibrillar 

proteins by its interaction with actomyosin (Hamm, 1986). Normally, 

the actin and myosin in the rigor or postrigor muscle are tightly 

connected; the addition of polyphosphates will cause a cleavage of 

bonds between the filaments. The result of such a cleavage is the 

loss of protein network and consequently increased water holding 

capacity. Further, the filaments and protein are solubilized when 

NaCl is present at the interfaces between the protein gel and 

surrounding fluid (Hamm, 1986). This increase in water content and 

solubilized protein in infused groups may actually dilute the 
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percentage of ether extract and reduce the protein content of the 

samples. 

The chemical composition of muscle in the infused groups is 

presented in figure 10. No difference was found in water, protein 

and ether extract contents among infused groups. A linear function 

(P<.05) was observed for ash content with the more NaCl infused, the 

higher the ash content. 

Conclusion 

The infusion of solution containing NaCl, glucose, KCl and PP 

into hot-processed pork longissimus muscle produced more tender, 

juicier and saltier products than either hot- or cold-processed 

muscle which was not infused. 

Optimum results were obtained from infusing 10% by weight of 

a solution containing PP and equal amounts of NaCl (4%) and glucose 

(4%). This 50% substitution of glucose for NaCl can produce more 

palatable meat and a lower sodium content than 8% NaCl in the 

infusion solution. 
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Figure 11. Least squares means of sweet intensity ratings of infused 
groups, CP and HP (pooled S.E.=.06). No difference among 
the treatments was found (P>.05). 
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Figure 12. Least squares means of flavor intensity ratings of infused 
groups, CP and HP (pooled S.E.=.08). No difference was 
found among treatments (P>.05). 
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