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CHAPTER I 

INTRODUCTION 

 Pork is one of the most commonly consumed meats worldwide with evidence of 

pig husbandry dating back to 5,000 BC (Raloff, 2003).  Although pork is not consumed 

by certain populations or in certain regions, it is one of the preferred meats in the world 

and the U.S., ranking first in per capita meat consumption in the world and third in the 

U.S. with an average consumption of 21.1 kg per person (USDA, ERS, 2004).  The 

Continuing Survey of Food Intakes by Individuals (SCFII) indicates that most pork is 

consumed at home (USDA, ERS, 2004).  Pork consumption is highest in the Midwest 

(26.3 kg) followed by the South (23.6 kg), the Northeast (21.1 kg) and the West (19.0 

kg).  Rural consumers eat more pork (27.2 kg) than urban/suburban consumers (21.8/22.2 

kg).  Pork consumption also varies by race and ethnicity.  Blacks consume 28.6 kg of 

pork per person per year, while Whites and Hispanics consume 22.23 and 20.41 kg, 

respectively (USDA, ARS, 1994-96).  Pork consumption has fluctuated slightly in the 

U.S., with per capita consumption declining by 10% between 1960 and 2003 (USDA, 

ERS, 2004).  The consumption of pork peaked at 36.8 kg in 1950, but has fallen to as low 

as 22.8 kg per person in 1997, but rebounded in 1999 to 24.0 kg.   Per capita consumption 

fluctuation from 1999 to 2003 varied only slightly (USDA, ERS, 2004).  The occasional 

observed declines in consumption are usually associated with higher pork prices (USDA, 

WASDE, 1998-2002).  

 Growth of the hog industry in the 1990’s was partly due to the advances in 

technology (McBride & Key, 2007).  Technology has been introduced into the hog 



                          Texas Tech University, Jodie Michelle Halter, May 2012 

2 
 

industry through structural change, genetics, and better management and breeding 

practices.  This has led to pork and pork products of consistently high quality (Martinez 

& Zering, 2004).  As the seventh-largest farm commodity in cash receipts, the pork sector 

continues to produce large quantities of pork products, estimated at a record 9.3 billion 

kilograms in 2004 (USDA, WASDE, 2004).  Total pork consumption has increased over 

the past years and is expected to continue increasing as the U.S. population grows (Davis 

& Lin, 2005) 

 In 2005, The United States Department of Agriculture (USDA) unveiled My 

Pyramid, an overall food guidance system that emphasizes a more individualized 

approach to improving diet and lifestyle (USDA, USDHHS, 2005).  The program has 

established recommended proportion of foods from each food group and focuses on the 

importance of making smart food choices from every food group, every day.  Lean pork 

is recognized as a nutritious source in the, “Meat and Bean,” group.  In fact, the program 

identifies some cuts of pork, such as chops and hams to be lean cuts (NPB, 2010).  

Through changes in feeding, management, and breeding techniques, pork producers have 

responded to consumer demand for leaner pork.  Twenty years ago, pork did not have the 

nutritional value as it has today; today’s pork has 16% less fat and 27% less saturated 

(NPB, 2010).    Many cuts of pork are as lean as skinless, dark meat chicken.  While it is 

important to note the fat content of pork, it is just as significant that pork has previously 

been identified as an excellent source of thiamin, niacin, riboflavin, vitamin-B6, 

phosphorous and protein, and a good source of zinc and potassium (2007 National 

Nutrient Database for Standard Reference, Release 20).   
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 The USDA has borne the fundamental responsibility of characterizing the nutrient 

content of the U.S. national food supply for over 115 years.  The National Nutrient Data 

Bank is a repository of information for more than 146 nutrients for over 7,900 foods, 

including pork products (USDA, 2011).  It is made available in the USDA National 

Nutrient Database for Standard Reference (SR).  The nutritional composition for several 

pork loin cuts have not been updated since 1991 (Williams, 2008). 

Because the some of the nutritional composition data on pork reported in the 

USDA National Nutrient Database for Standard Reference has not been updated in 20 

years, and the pork industry has changed significantly during the last two decades there 

exists a need to determine the current composition of pork available in the retail market. 

Nutritional composition data available in the SR is utilized by medical professionals, 

nutritionists and dietitians, industry, consumers and is used to establish food and nutrition 

policy in the U.S. The information in the SR also serves as a basis for many other 

nutritional databases in the U.S. and abroad. Additionally, the Food Safety Inspection 

Service (FSIS) in December of 2010 passed a rule requiring nutritional labeling of single-

ingredient raw meat and poultry products to become effective January 1, 2012 (FSIS, 

2010). It is important then that accurate data be available for the multitude of users that 

rely on the SR. As such the objectives of this research were to: 1) determine the raw and 

cooked composition of three cuts of pork, bone-in blade chops and roasts and baby back 

ribs; 2) determine the amount of separable lean, separable fat and refuse from the raw and 

cooked cuts; and 3) determine cooking losses and nutrient retention for the cooked 

products.       
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                                              CHAPTER II 

LITERATURE REVIEW 

Pork Industry 

  Pork, “the other white meat,” has a history that dates back nearly 40 million years 

(NPB, 2010).  Today, pork is the most consumed meat in the world as increasing global 

incomes have shifted more consumers to meat-based diets (Geisler, 2010).   Currently 

40% of the world meat consumption is pork, which is nearly twice that of beef at 24% 

(USDA, FAS, 2008).    The U.S. has become the world’s second-largest producer of 

pork, producing 10.5 billion kilograms (BEEF, 2009).  As of December 1, 2009, USDA 

estimated 65.8 million hogs and pigs were in the U.S., with 60 million being market 

hogs (Meyer, 2009).  The changes in the U.S. pork trade in the past 23 years are quite 

impressive.  United States pork exports have grown from 39 million kilograms of 

carcass weight in 1986 to 1.4 billion kilograms in 2007 (Grimes & Plain, 2007).  These 

changes have allowed the U.S. to become the world’s largest exporter of pork products 

(Froehlich & Kellener, 2009).   In 2009, 18% of U.S. pork production was exported for a 

total of 1.9 billion kilograms.  United States pork exports continue to be superior to other 

countries with an estimated 2.1 billion kilograms exported for 2010 (BEEF, 2009). 

  Once dominated by small operations that practiced crop and hog farming, the U.S. 

pork industry has become increasingly concentrated among large operations that 

produce hogs on several sites (Key & McBride, 2007).  Although the number of U.S. 

hog farms has fallen drastically over the last few years, the hog inventory has remained 

stable (Key & McBride, 2007).  Technology innovation and shifts to larger more 
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specialized hog operations have led to increases in productivity, reduced production 

costs, and lower hog prices (Key & McBride, 2007).  Specialized hog operations, such 

as hog finishing farms, have had substantial productivity gains which has resulted in 

reduced costs of production and contributed to lower prices for hogs at the farm gate 

(Key & McBride, 2007).   There are five basic production systems in the hog industry:  

Farrow- to-finish, farrow-to-nursery, farrow-to-weaning, weaning-to-finish and finishing 

farms (NPB, 2010).  Each of these production systems have key roles in the 

development of the end product by combing many inputs into a complex process of 

converting feed grains, high-protein feed ingredients, vitamins, minerals and water into 

live hogs and eventually pork and pork products (NPB, 2010).     

  Feed is the major production input to the pork production process accounting for 

more than 65% of all production expenses (Lewis & Southern, 2001).  Balanced diets 

are vital to each stage of a pig’s development.  A variety of ingredients are used to 

formulate these diets.   Corn, barley, grain sorghum, oats and sometimes wheat are used 

to provide dietary energy in the form of carbohydrates and fat (NPB, 2010).  The 

primary source of protein is oilseed meals with soybean meal being used most often.  

The U.S. pork industry used 1.2 billion bushels of corn and 433 million bushels of 

soybeans in 2008 (NPB, 2010).  Although corn and soybean meal have been traditional 

feeds, shortages and rising prices have led producers to seek alternatives, including by- 

products from grain-milling, brewing, distilling, and several food processing industries 

(Boggess et al., 2008).  Vitamins and minerals such as calcium and phosphorous, are key 

to a balanced diet as well.  The average whole-herd feed-efficiency (kg of live weight 
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gain per kg of feed) for the U.S. swine industry is 0.28 and continues to decrease.  Some 

U.S. herds now have whole-herd feed efficiencies greater than 0.33 (Lewis & Southern, 

2001).    

  Consumers, consequently packers prefer lean pork (Lewis & Southern, 2001). 

United States pork producers are raising leaner, heavier muscled pigs to satisfy these 

demands (Lewis & Southern, 2001).  Leaner pork is not only a result of advancement in 

technology in hog production, but superior genetics (NPB, 2009).  Genetics have 

become increasingly important to the hog industry (Lowe & Gereffi, 2008).  Eight major 

swine breeds are used in the U.S.  Yorkshire, Duroc, Hampshire, Landrace, Berkshire, 

Spotted, Chester White and Poland China (NPB, 2010)  Different breeds of pigs have 

different characteristics such as color, muscle composition, and shape of ears and body 

(Lowe & Gereffi, 2008).  The majority of all market pigs are a result of crossing 

purebreds or by using multiple genetic lines taking advantage of heterosis (Lewis & 

Southern, 2001).  Offspring of this nature have the ability to grow faster, have lower 

mortality rate and convert feed to meat more efficiently (NPB, 2009).    

 Compared to the pig of the 1940s, today’s pig features a carcass with 50% less fat 

(Lewis & Southern, 2001).   Today pigs are bred and fed to be leaner than pigs of former 

years.  Breeders began developing hogs with more muscle and less fat and that worked 

accelerated in the 1970s and 1980s when health concerns came into focus (Nierenberg, 

2005).  Pigs are good source of protein and lean pork plays a key role in eating right and 

fits in well with the nutritional recommendations of My Pyramid (NPB, 2010).  The 

leanest cuts of pork have the word loin in the name, such as pork tenderloin or loin chop 
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(NPB, 2009).   During the past 20 years, six common cuts of pork have improved their 

nutritional value by having on average 16 % less total fat and 27% less saturated fat 

(NPB, 2009).   Pork is a nutrient and vitamin dense protein source.  Pork is an excellent 

source of thiamin, niacin, riboflavin, vitamin B-6, phosphorus and protein, and a good 

source of zinc and potassium (Minnesota Pork Board, 2009).   

USDA National Nutrient Database for Standard Reference (SR)  

 Knowledge of food and nutrient consumption patterns over time is important to 

various types of research related to health and the well-being of the population (Anderson 

et al., 2001).  To ensure that food consumption analyses are meaningful, the database 

must be continually updated to reflect changes in the food supply and improvements in 

the estimation of nutrient composition (Ahuja et al., 2005).  The USDA has borne the 

fundamental responsibility of characterizing the nutrient content of the U.S. national food 

supply for over 115 years (USDA, ARS, 2008).    Today, the Nutrient Data Laboratory 

(NDL), Agricultural Research Service, USDA generates the National Nutrient Database 

for Standard Reference (SR), which provides the sound scientific foundation for food 

composition data in the U.S. (Lemar et al., 2006).  The NDL is one of seven units in the 

Beltsville Human Nutrition Research Service (ARS) (Lemar et al., 2006).  The mission of 

the NDL is:  “To develop authoritative food composition databases and state- of- the-art 

methods to acquire, evaluate, compile and disseminate composition data on foods 

available in the U.S.” (USDA, ARS, 2008).  There are four main components of the NDL 

which are:  nutrient values, recipes, food descriptions, and food weights (USDA, 2000).  

The USDA National Nutrient Databank System (NDBS) is the NDL’s internal system for 
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generating compiling, storing and disseminating data on the composition of foods 

(USDA-ARS, 2007).  The SR, the food composition database, is derived from the NDBS 

and is released on the NDL website, for use by scientists, the food industry, and the U.S. 

public (USDA-ARS, 2007).  The USDA SR is the major source of food composition data 

in the U.S. and provides the foundation for most public and private sector databases.   

The NDL database is crucial in developing government databases such as the Nutrition 

Data System for Research, USDA’s MyPyramid, the Agricultural Handbook, and the 

Food and Nutrient Database for Dietary Surveys.  To keep pace with an ever-expanding 

food supply, new additions to the database must occur regularly (Anderson et al., 2001).   

A SR is released annually to include any updated data, new food items, new nutrients, or 

new gram weight (Anderson et al., 2001).  Release 23 of the USDA is the current SR, 

which includes the nutrient content of 7,538 different foods (USDA, ARS, 2010).  The 

USDA’s National Nutrient Database SR for loin cuts was last updated in 1991 (Williams, 

2008).    Because the pork industry has evolved in the last twenty years, it is necessary 

that the nutrient composition of pork produced under present conditions be obtained 

using chemical analysis (Williams, 2008). 

Production and Feeding  

  The pig is a non-ruminant, a single-stomach animal.  Swine have a digestive 

system similar to humans and generally has a specialized ration based on the gender and 

stage of the growth phase, but for rapid and efficient growth, swine must receive a high-

energy, concentrated grain ration, low in fiber (Ensminger & Parker, 1999).  
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  Today, pork production combines many inputs into a complex process of 

converting feed-grains, high-protein feed ingredients, vitamins, minerals and water into 

live hogs and eventually, pork and pork products (NPB, 2009).  As stated earlier, feed is 

the major production input to the pork production process accounting for more than 65 % 

of all production expenses (Ensminger & Parker, 1999).  The majority of hogs marketed 

in the U.S. are raised from farrow-to-finish in some type of confinement system-ranging 

all the way from simple shelters to environmentally controlled pig palaces (Ensminger & 

Parker, 1999).  The confinement of the pig makes it imperative that the pig be a provided 

a “balanced” diet.    

  Numerous important discoveries in swine nutrition have been made by animal 

scientists during the past century and many have shaped where the pork industry is today 

(Cromwell, 2009).  A great number of basic and applied research studies involving the 

nutrition of weanling, growing, finishing pigs, and gestating and lactating sows have been 

conducted by swine nutritionists during the past 100 years (Cromwell, 2009).  These 

studies have progressively led to a better understanding of the role and utilization of 

dietary energy, protein, amino acids, carbohydrates, fats, minerals, and vitamins by pigs 

and have helped quantify the nutrient requirements of pigs for various stages of growth, 

for sows during gestation and lactation, and to a limited extent, for boars.  Great efforts 

have been given to determining the nutritional value of a variety of feeds, the feeding 

strategies, and evaluating the relation to growth and carcass characteristics.    

  Energy, amino acids, minerals, vitamins and water are needed by pigs for body 

maintenance, growth, reproduction, and lactation.  Synthesis of muscle and adipose 
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tissue, bone, hair, skin and other body components, resulting in accretion of water, 

protein, lipid, and ash, is dependent upon adequate dietary supply of nutrients-pigs must 

be supplied the essential nutrients (NRC, 1998).  For growth, reproduction and lactation 

to reach optimal levels, these nutrients must be provided in a form that is efficient and 

palatable to the pig.   

  Energy The development of the energy systems for swine is certainly one of the 

major research accomplishments in swine nutrition.  In the past, there was very little 

known about the energy content of feed or the energy requirement of swine for 

maintenance, growth, reproduction, and lactation (Cromwell, 2009).  Energy is essential 

for all life processes.  Energy is not a nutrient, but it is an important end product of 

carbohydrate, fat and protein metabolism in the body (Kellems & Church, 2005).   A 

ration must contain carbohydrates, fats and proteins, although each of these have specific 

functions, they all can be used to provide energy for maintenance, for growth, and for 

reproduction.  However, carbohydrates are the most important for supplying energy for 

the pig.  Starch is the main carbohydrate and energy source in most diets fed to pigs 

(NRC, 1998).   In feeding, fats function much like carbohydrates in that they serve as a 

source of heat and energy, and for formation of fat.  Due to fat’s ability to furnish more 

heat and energy than carbohydrates, much less fat is needed in the diet than 

carbohydrates.   Feed conversion efficiency is influenced greatly by the energy density of 

the diet (Kellems & Church, 2005).  Fat in the ration has characteristic effects on 

performances and carcass characteristics which include:  decreased feed intake, and 

increased palpability, growth rate, feed efficiency and carcass fat (Lewis & Southern, 
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2001).  Lewis and Southern (2001) state that by far the greatest interest in the use of fat in 

swine diets has centered around sow nutrition.  Fat feeding during late gestation increases 

neonatal energy stores, by fatty acid oxidation in the dam crossing into the placenta 

(Lewis & Southern,  2001).  For growing-finishing swine (20 to 100 kg), the summary by 

Pettigrew & Esnaola (2000) indicated consistent improvement in growth rate, reduction 

in feed intake, improvement in gain-to-feed ratio, but an increase in back fat thickness in 

response to addition of fat to swine diets.        

  Proteins/Amino Acids Protein makes up about 15% of the total body mass, while 

pig carcasses contain 45 to 55% muscle, approximately 22% of which is protein (Kellum 

& Church, 2005).   Cereal grains such as corn, sorghum, barley or wheat are the primary 

ingredients of most swine diets and usually provide 30 to 60 % of the total amino acid 

requirements, but feed supplements such as soybean meal, must be provided to ensure 

adequate amounts and proper balancing among the essential amino acids (NRC, 1998).   

Proteins are much more widely distributed in animals than in plants.  The proteins of 

animals are primary constituents of many structural and protective tissues such as bones, 

ligaments feathers, skin and soft tissues which include the organs and muscle (Ensminger 

& Parker, 1999).  For proper growth and development, it is not just the total protein, but 

the supply of amino acids the pig cannot synthesize.  The requirements of amino acids 

vary greatly for different weights and stages of production with the need being crucial 

when growth is rapid.  For protein synthesis or growth to occur at rapid rates in pig, the 

diet must supply sufficient amounts of 10 of the 22 amino acids (Kellem & Church, 

2005).  Swine have few characteristic clinical signs of amino acid deficiencies. 
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  Minerals Minerals are inorganic elements, frequently found as salts with either 

inorganic elements or organic compounds (Ensminger & Parker, 1999).  The pig is most 

likely to suffer a deficiency in minerals than other farm animals.  Swine husbandry plays 

a major role by:  (1) Feeding cereal grains and their by-products, all of which are 

relatively low in mineral matter, particularly calcium, (2) The skeleton of the pig supports 

greater weight proportion to its size than that of any other farm animal, (3) Pigs do not 

normally consume large amounts of roughage, which would tend to balance mineral 

deficiencies, (4) Reproduction occurs at an early age, and  (5) Pigs are fed to grow at a 

rapid rate for an early market, before they are mature (Ensminger & Parker, 1999).  

Calcium (Ca), copper (Cu), iodine (I), iron (Fe), magnesium (Mg), manganese (Mn), 

phosphorous (P), potassium (K), selenium (Se), sodium (Na), sulfur (S), and  zinc (Zn) 

are the required minerals for the pig and are often found supplemented in the diet (NRC, 

1998).    

  Calcium and P play a major role in development and maintenance of the skeletal 

system and form many other physiologic functions (NRC, 1998).  Being two of the 

leading supplemental minerals needed, a deficiency of either in the diet can result in poor 

or inefficient gains, rickets, broken bones, and posterior paralysis (Kellum & Church, 

2005).  It is critical that these minerals are not supplied in excess due to the interference 

of absorption for either as well as Ca interacting with Zn causing a Zn deficiency.  It 

should be noted that the levels of Ca and P for maximum gain do not meet the 

requirements of maximum bone development, which can become an issue for pigs used 
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for breeding.  The pig’s diet must be supplemented with Ca and P because cereal grains 

are quite low in Ca and only a fair amount of P is provided. 

  Sodium and Cl are found in salt.  Both are vital elements found in the fluids and 

soft tissues of the body.  Salt improves the appetite, promotes growth, helps regulate 

body pH, and is essential for hydrochloric acid formation in the stomach (Kellum & 

Church, 2005).  A failure to grow, unthrifty conditions, and poor appetite are all 

symptoms of a salt deficiency and will become evident within a few weeks.   Although 

swine can tolerate high dietary levels of salt, it is absolutely necessary that they be 

provided with plenty of readily available water (NRC, 1998). 

  While Mg plays a central role in many biochemical and physiological processes it 

does not receive a great deal of attention in swine nutrition.  Magnesium deficiency rarely 

occurs, due to its ubiquitous presence in most common feedstuffs (NRC, 1998).  

Magnesium is responsible for bone strength and integrity as well as being integrated in at 

least 300 different enzyme systems and reactions.  Lewis and Southern (2001) reports 

that many symptoms of an Mg deficiency are non-specific however, there are some 

symptoms that are more definitive and follow a particular order of appearance:  

hyperirritability, muscular twitching, reluctance to stand, weak pasterns, loss of 

equilibrium, tetany and death (Lewis & Southern, 2001).   

  Potassium is an important element in the nutrition of the pig by contributing to the 

electrolyte balance of the diet.  Potassium is readily available in most diets therefore, 

avoiding K toxicity appears to be a higher priority of homeostatic mechanisms than 
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avoiding deficiency (Lewis & Southern, 2001).  Since vegetable protein sources such as 

soybean and canola meals that are rich in K, it is generally assumed that K is rarely 

deficient by the pig.   

  Copper is essential for the synthesis and activation of several enzymes.   The pig 

requires Cu for the synthesis of hemoglobin and for the synthesis and activation of 

several oxidative enzymes necessary for normal metabolism (NRC, 1998).  Although 

seldom seen, a deficiency in Cu can cause poor iron mobilization, abnormal blood 

formation and synthesis of connective tissue and tissues associated the nervous system 

(Ensminger & Parker, 1999).      

  Manganese plays a key role in soft tissue metabolism and bone development.  

Manganese is generally present in most feed rations, but may not be in adequate amounts 

for the sow diet for reproduction purposes.  Weakened bone structures as well as an 

increase in backfat are two characteristics of a Mn deficiency.  For a sow, an irregular 

estrous cycles, poor mammary development and milk supply, fetal resorption and small, 

weak pigs at birth is a result of a Mn deficiency (Ensminger & Parker, 1999).  

  Vitamins  Vitamins are complex organic compounds that are required in minute 

amounts for normal growth, production, reproduction, and or health (Kellum & Church, 

2005).  Two different classes of vitamins exist, those that are fat-soluble (A, D, E and K) 

and those that are water-soluble (B-vitamins:  biotin, choline, folacin, niacin, pantothenic 

acid, riboflavin, thiamin, B6 and B12 and vitamin C (ascorbic acid), some vitamins are not 

required in the diet because they can be synthesized readily from other feed or metabolic 

constituents or by microorganisms in the intestinal tract (NRC, 1998).  Vitamin A has 
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been known to be essential for vision, reproduction and the growth and maintenance of 

epithelia, but recent evidence shows that it may also be involved in gene expression 

(NCR, 1998).  Because of the greater prevalence of confinement feeding, swine are more 

likely to suffer from vitamin deficiencies than most other livestock.  

  Water Water is so common that it is seldom thought of as a nutrient but it is in 

fact the largest single part of nearly all living things.  For example, the body of a baby pig 

is about three-fourths water (Ensminger & Parker, 1999).  Water is essential for the body 

to function.  Water is prominent in the blood which is responsible for carrying nutrients 

to the cells while carrying waste away, it is the building block for most of the body’s 

chemical reactions and it serves as the body’s cooling system by regulating the body’s 

temperature.  Swine obtain water from three sources:  water that is consumed, water that 

is a component of feedstuffs and water that originates from the breakdown of 

carbohydrates, fat, and protein (NRC, 1998).   The loss of water from the body occurs by: 

(1) the lungs (respiration), (2) the skin (evaporation), (3) the intestines (defecation), and 

(4) the kidneys (urination) so it is vital that pigs have a readily available supply of water 

(NRC, 1998).   Under normal conditions, the daily water requirements of swine vary 

from 2 to 5 L/kg of dry feed or 7 to 20 L/100kg of body weight daily (Ensminger & 

Parker, 1999).  Water requirements are influenced by environmental and stage of growth.   

 

 

 

 



                          Texas Tech University, Jodie Michelle Halter, May 2012 

16 
 

CHAPTER III 

MATERIALS AND METHODS 

Overview 

 Nutrition composition of three pork loin cuts (raw and cooked) was determined 

for product obtained from twelve U.S. retail outlets using a nationwide sampling plan 

developed for the USDA National Food and Nutrient Analysis Program (NFNAP; Perry 

et al., 2003).  Cuts examined in this study were:  blade chops bone-in (BCB), blade roast 

bone-in (BRB), and baby-back ribs (BKR).  These products were purchased, frozen, and 

shipped on dry ice by a contract company to Texas Tech University for processing (raw 

dissection, cooking, cooked dissection, homogenization, compositing, and analytical 

sample aliquoting).  Analysis for proximate composition, cholesterol and mineral content, 

were conducted at Texas Tech University.  Fatty acid profiles, thiamin, niacin, riboflavin 

cyanocobalamin, pyridoxin, and other analysis occurred at contract laboratories. 

Procurement 

 Twelve locations in four regions of the U. S. were chosen for three, fresh, non-

enhanced pork loin cuts procurement.  These locations were selected by using the 

nationwide sampling plan developed for the USDA National Food and Nutrient Analysis 

Program (NFNAP; Perry et al., 2003).  The products chosen for this study include:  BCB, 

BRB, and BKR.  A retail outlet was chosen in each location for procurement of each of 

the pork loin cuts and an alternative retail outlet was also chosen in the event that the 

pork loin cut products were not able to meet the product specifications or quantity could 

not be obtained from the original outlet.  Each region contained three locations to provide 
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representative samples of the pork loin cuts (BCB, BRB, and BKR) in the U. S.  The 

Northeast region contained Connecticut, New York, and North Carolina.  The Midwest 

region included Indiana, Michigan, and Oklahoma.  Alabama, Florida and Missouri were 

in the South region.  Colorado and two locations in California (CA1 and CA2) made up 

the West region.  The products were selected and purchased fresh from the chosen retail 

outlets; the quantity required for purchase was dependent on the analytical analysis 

requirements, number of cooking methods for the cut, and for dissection collection.  The 

pork loin cuts were all packaged for retail in Styrofoam trays with polyvinyl chloride 

(PVC) overwrap were frozen placed on dry ice in Styrofoam coolers that were then 

sealed in a cardboard box for overnight shipped to the Texas Tech University Animal and 

Food Science Analytical Laboratory for further processing.  Upon arrival, the samples 

were opened immediately, and receiving inspection form (Table A.1) was completed for 

each package after noting temperature using an infrared thermometer (Raytek 

Corporation, Santa Cruz, CA) and the product condition.  The packages were then stored 

by state and cut in a commercial freezer maintained at an average temperature of -18°C.  

The processing of the samples began in September 2008 and was completed in February 

2009. 

Sample Handling  

 Before dissection or cooking, cuts per state were thawed in the refrigerator at 0° 

to 4°C for 24 to 48 hours.  Upon thawing each package of retail cuts was weighed, 

opened, temped, counted, and measured (Table A.2).  Five to eight pieces of blade chops 

bone-in per state and all blade roasts bone-in and baby-back ribs were randomly tagged in 



                          Texas Tech University, Jodie Michelle Halter, May 2012 

18 
 

order to collect individual data:  cooking/cooling times, pre-cook, post-cook, and cooking 

temperatures, and cooking method dissection data.  Blade chops bone-in and BRBs were 

measured for the thickness of external, separable fat in millimeters, measurements taken 

at ¼, ½ and at ¾ of the distance along the external fat surface on the top portion of the 

cut.  The thickness of the center of the chops and roasts were measured using a digital 

stainless steel caliper (Marathon Co.,  Ltd.,Ontario, Canada).  Baby-back ribs were not 

consistent in cut preparation (presentation), so length measurements were not taken.    All 

pieces from each state were processed per cooking treatment.  Cooking methods for blade 

chops bone-in were raw, pan fried, braised and broiled, blade roasts bone-in were roasted, 

but the blade chop bone-in originates from the blade roast, so the raw analysis can be 

considered the same, and baby back-ribs were processed raw as well as roasted.   

Cooking Protocols 

 The BCB, BRB, and BKR were assigned cooking methods.  Each cut and selected 

location had data collected including:  cooking method, beginning, cooked, and end 

temperatures, cooking time for the tagged samples.  Blade chop bone-in, BRB and BKR 

products were dissected in the raw and cooked forms.  Dissection data included 

separation of lean meat, separable fat, connective tissue, and bone for raw and cooked 

products.   

 Roasting:  Each thawed BRB and BKR were placed in a Calphalon non-stick, 

anodized aluminum roasting pan (16 X 13 X 14 inches or 40.6 X 33 X 35.6 cm) with a 

rack in order to keep out of drippings.  An oven durable thermocouple (Omega 
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Engineering Inc., Stanford, CT) was inserted into the geometric center of the product to 

monitor final cooking temperature.  Products were cooked uncovered, in a non-

commercial standard oven at a temperature of 163°C.  As each product reached 60°C the 

products were taken from the oven and both temperature and accrued time were recorded.  

An additional temperature was taken after holding the product at room temperature for 15 

minutes for peak post cooking temperature.  The cut and locations were then wrapped 

with plastic wrap and stored together in cooler for 12 to 24 hours at 0 to 4°C before 

dissection. 

 Braising:  Using a non-commercial, standard size burner (18 cm dia.) on an 

electric stove, aluminum Calaphalon Everyday nonstick Dutch oven (6 quart/5.7L) was 

preheated to 177°C.  The interior surface temperature of each Dutch oven was verified 

with an infrared thermometer (Rayteck Corporation, Santa Cruz, CA) before placing each 

group of cuts in their own pan.  Blade chop bone-in were seared on both sides with the 

time for browning recorded.  A type J iron/constantan thermocouple wire (Omega 

Engineering Inc., Standford, CT) was inserted into each pork chop in the geometric 

center in order to monitor the temperature continuously.  Browned chops were placed in a 

single layer in each Dutch oven along with 100 ml of de-ionized water; the pan was 

tightly covered with the lid and the pan was placed in the preheated to 163°C.  Chops 

were braised until an internal temperature of 85°C was obtained and the cooking time 

was recorded.  Without removing the lid or the thermocouple, the chops were left to set a 

room temperature until final peak temperature and time were recorded.  The chops were 

removed from the Dutch oven and placed on aluminum trays and allowed to cool and 
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then covered with plastic wrap and kept under refrigeration of 0 to 4°C for 12 to 24 hours 

until dissection.  The cooking liquid left in the Dutch oven was recorded in millimeters.   

 Pan Frying:  A non-stick, glass covered electric skillet (12 X 10 X 1 inches or 

25.4 X 30.5 X 2.5 cm), (A Focus Products, West Bend House wares, Wisconsin) was 

preheated to 149°C.  Using an infrared thermometer (Raytek Corporation, Santa Cruz, 

CA) the interior surface temperature was verified.  The pre-measured and weighed chops 

had a type J iron/constantan thermocouple wire (Omega Engineering Inc., Stamford, CT) 

inserted in the geometric center of the chop.  The thermocouple wires were used with a 

type J  Digi-Sense thermocouple thermometer (Cole Parmer Instrument Co., Vernon 

Hills, IL) to continuously monitor the temperature during the cooking process.  The 

chops were cooked 6 to 8 minutes on each side then turned over and cooked for an 

additional side until the temperature reached 79°C, then removed from the skillet and 

placed on a cooling rack to rest.  After 5 minutes the post cook temperature was recorded.  

All the chops from the same location were placed on an aluminum tray and cooled, 

covered with plastic wrap and stored under refrigeration 0 to 4°C for 12 to 24 hours until 

dissection.   

 Broiling:  Blade chop bone-in were grilled on a pre-heated (195°C) George 

Foreman
TM  Indoor/Outdoor Electric Barbeque Grill.  Surface temperature of the grill was 

verified by using a Raytek Raynger ST Pro Infrared thermometer (Rayteck Corporation, 

Santa Cruz, CA).  A type J Digi-Sense thermocouple was inserted in the geometric center 

of the tagged chops for temperature monitoring during the cooking process.  The chops 

were cooked 6 to 8 minutes on each side and then rotated until the internal temperature of 
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79°C was reached and recorded.  The chops were removed from the grill and placed on 

cooling rack for 5 minutes and the final highest cooking temperature was taken and the 

chops were re-weighed.  The chops, by state, were placed on aluminum pans allowed to 

cool, covered with plastic wrap and held under refrigeration 0 to 4°C for 12 to 24 hours 

until dissection.  

Cooking Loss 

 Each tagged product (BCB, BRB and BKB) was weighed and recorded before 

and after each cooking method.  Cooking loss of each product was calculated by 

subtracting the weight of the cooked product immediately prior to dissection (< 5°C) 

from the product raw weight.  Percent cooking loss was calculated using the formula: 

 % Cooking loss = (raw weight – cooked weight)/raw weight) X 100 

Dissection 

 Blade chop bone-in, BRB and BKR storage, dissection, homogenization and 

sample preparation were all conducting in absence of light (dimly lit areas) at all times in 

order to prevent the loss of  B vitamins and other light-sensitive nutrients.  Beginning 

dissection time and temperature was taken on the products before dissection and 

recorded.  The products were handled at all times with powder-free latex gloves.  The 

external fat thickness and center thickness of chops and roast were measured using digital 

stainless steel calipers (Marathon Co., Ltd., Ontario, Canada).  The total package weight, 

non-packaged weight and the weight of each randomly selected tagged piece was taken 

using DIGIDS-425 scale (Teraoka Electronic Co., Ltd., Shanghai, China) before 
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dissection.  The dissection was based on a “careful consumer,” who conscientiously 

separates the lean meat, separable fat, connective tissue, and bone.  Dissection was 

completely by separating these tissues by using number 22 disposable stainless steel 

scalpels (Feather Safety Razor Co.,Ltd.,Osaka, Japan) or a stainless steel boning knife.  A 

blade was used to separate the connective tissue and soft fat carefully.  Bones were also 

removed and connective tissue and lean meat were scraped from the bone for BCB, BRB, 

and BKR.  Lean meat was separated from the connective tissue, bone and separable fat.  

The weights of lean meat, separable fat, and refuge (connective tissue, and bone) were 

weighed and recorded for each tagged product and the location as a whole.  The lean 

meat (cut into 2.5cm cubes) and separable fat were then placed in labeled plastic bags and 

held under refrigeration at 0 to 4°C for further same day preparation and homogenization, 

while the refuge was discarded.  

Homogenization 

 Lean Tissue Preparation:  All raw and cooked dissected products went through 

homogenization same day as dissection.  Homogenization took placed in the absence of 

direct light in order to protect all light sensitive nutrients and samples were handled with 

powder-free latex gloves to prevent sample contamination.  Pre-printed cryogenic labels 

were placed on plastic freezer bags for each cut and location (Beef NDI Study, 2008).  

Following dissection, samples were removed from refrigeration each cube one at a time 

and submerged in liquid nitrogen in a 2-quart (1.98 L) insulated foam nitrogen bucket 

freezing the sample.  Using a stainless steel long handle spoon, the samples were stirred 

and broken apart in order to incorporate the liquid nitrogen on each piece completing the 
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freezing process.  The excess liquid nitrogen was poured off and the pieces were strained 

into a stainless steel strainer and the frozen samples were transferred quickly into a 

chilled, stainless steel 7 quart (6.62 L) Robot Coupe Blixer BX6V (Isleworth, UK) bowl.  

In the first step of homogenization frozen sample product was blended at 1,500 rpm for 

10 seconds.  The next step included the scraping of the bowl and lid of the Robot Coupe 

with a spatula chilled with liquid nitrogen to avoid sticking and clumping.  An additional 

small amount of liquid nitrogen was added to the sample before a second homogenization 

began.  The sample was then blended for 30 s at 3,500 rpm followed by blending at 1,000 

rpm for an additional 10 seconds to complete the homogenization process.  When a fine 

powder consistency was achieved the homogenate was placed in labeled, double plastic 

bags and stored in -80°C freezer for further analysis and compositing.  Blade chop bone-

in, BRB, and BKR nutrients were analyzed individually for each cut and location with the 

exception of analysis for cholesterol, fatty acid long chain, total fat, B-vitamins (BCB and 

BRB) these nutrients were analyzed using composite 6 (Table 3.1) .  B-vitamins (group 

B) for BKR were analyzed using composite 4 (Table 3.2). 

Separable Fat Compositing:  Nutrient analyses were also conducted on fat composites.  

Fat composites were prepared from the three cuts in raw and cooked states in addition to 

fat from five other pork loin cuts from an adjoining study.  The fat was removed from a   

-18°C freezer and equal parts amounts of fat was taken from each cut, location, and 

cooking method and combined and homogenized in the same manner as the lean meat 

(Beef NDI Study, 2008).  A national composite was prepared for raw fat and one national 

composite for the cooked fat.  The national composites were each analyzed for proximate 
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composition, cholesterol, minerals fatty acids profiles, and the B vitamins thiamin, niacin, 

and riboflavin.   

Shipping of Analytical Samples 

 Nutrients of pork loin samples that were analyze by Covance Laboratories were 

packaged and shipped in durable Styrofoam coolers, with a layer of dry ice above and 

below the sample.  The Styrofoam coolers were then placed inside a sturdy cardboard 

shipping container.  The containers were shipped overnight from Texas Tech University 

Animal and Food Sciences Analytical Laboratory to the contract lab.  Inspection forms 

were completed for the packaging, shipment, receiving and recording of coordinating 

temperatures for each shipment’s record.  Total fat, fatty acid profile (including long-

chain FA), selenium and B vitamin analyses was conducted by Covance Laboratories. 

Sample Analyses 

 Texas Tech University Animal and Food Sciences Analytical Laboratory and 

Covance Laboratories, Inc (Madison, WI) both analyzed nutrients of pork loin cuts.  

Protein, moisture, ash, Ca, Cu, Fe, Mg, Mn, K, Na, P, Zn and cholesterol were analyzed 

at Texas Tech University while Covance Laboratories analyzed pork loin samples for 

fatty acids, total fat, selenium, and the B-vitamins, thiamin, niacin, and riboflavin.  All 

pork and blind samples except for fat were analyzed in duplicates.   
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Proximate Analysis   

 Moisture:  Moisture analysis was performed by air drying in an air oven using 

AOAC methods 950.36 and 934.1 (AOAC, 1996).  Frozen, powdered samples in 

duplicates were weighed to about 5 g (± 0.05 g) and placed into pre-dried, pre-weighed, 

pre-labeled crucible.  Each weight and crucible number was recorded accordingly.  

Immediately after weighing the samples were placed in a Fisher Scientific Oven 

(Pittsburg, PA) for drying at 100 to 103°C for about 16 hours.  Using tongs, the samples 

were removed and placed in desiccators to cool to room temperature before weighing.  

Percent moisture (% MC) was calculated using the formula:  

 % MC = ((wet weight – dry weight)/wet weight) x 100 

 Ash:  Ash was determined by combustion in a muffle furnace using the AOAC 

ash oven method 923.03 (AOAC 1996).  After moisture analysis was complete, the pre 

dried samples were placed in a Fisher Scientific muffle furnace (Pittsburgh, PA) for 2 

days at 550 to 600°C.  The samples were removed with tongs, after the furnace cooled to 

200°C, to desiccators and allowed to cool to room temperature before weighing.  Percent 

ash was calculated using the formula: 

 % Ash = (ash weight/wet weight) X 100 

 Protein: Protein analysis was performed by combustion using the Dumas method 

(AOAC, 2000) using a Leco nitrogen analyzer (Leco® Corporation FP-2000, MI).    

Samples were weighed into combustion boats in duplicates and combusted at high 

temperatures which releases nitrogen, which is detected by a thermal conductivity 
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detector.  Using a conversion factor (6.25 for meat products), the percent of nitrogen was 

converted to percent protein. 

 Total Fat:  Total fat content was determined by Covance Laboratories, Inc 

(Madison, WI) in duplicate.  Using AOAC methods 922.06, 954.02 (AOAC, 2000) acid 

hydrolysis method followed by ether or hexane extraction.  Hydrolyzed samples were 

extracted using either and hexane followed by the extraction of the filter through a 

sodium sulfate column.  The solvent was evaporated from the remaining extract and the 

fat was dried and weighed.  The total fat percentage was calculated using the formula: 

 % Total Fat = (pre-extraction weight – post-extraction weight/wet weight) X 100 

 Carbohydrate and fiber contents were expected to be zero.  Total kcal were 

calculated from the protein and the fat content percent in the BCB, BRB and BKR using 

the Atwater conversion factors of 4.27 for protein and 9.02 for fat (Merrill and Watt, 

1973). 

 Cholesterol Analysis:  Cholesterol content was determined by saponification and 

gas chromatographic method (Dinh et al., 2008).  About 1 g of the frozen, powdered 

sample was saponified using ethanol and potassium hydroxide.  Toluene was used to 

extract the cholesterol from the processed mixture.  The aqueous layer was discarded 

after the toluene layered separated completely.  The remaining semi-clear toluene layer 

was transferred to a 50-mL Teflon-stopper test tube with a small amount of sodium 

sulfate and then was mixed together allowing for the sodium sulfate to absorb the 

moisture creating a crystal clear toluene sample.  In a 2-mL GC vial 0.5 mL internal 
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standard and 0.5 mL toluene sample were mixed and used for GC analysis.  In order to 

create a standard curve, the cholesterol standard solution was also underwent GC 

analysis.  The capillary column in the GC was DB-1730 m X 0.250 mm X 0.15 µm.  The 

inlet temperature was programmed at 250°C and an injection volume of 2.0 µL of 

cholesterol mixture was used.  By calculating the ration of standard peak area to internal 

peak area the best fitting line equation was found using linear regression.   Taking in 

account the sample weight (g) and the dilution factor used in the analysis cholesterol 

content (mg) was determined by gas chromoatographic (Agilent Technologies GC-

6890N, New Castle, DE) analysis. 

 Fatty Acid Analysis:  Covance Laboratories, Inc (Madison, WI) conducted the 

fatty acid profiles using gas chromatography (AOAC method 996.06 (modified) (AOAC, 

2005).  Using 0.5 N methanolic sodium hydroxide and methylated with 14% BF3-

methanol, extracted lipids were saponified.  Methyl esters formed were extracted with 

heptanes and analyzed by gas chromatography using external standard.   

 Vitamin Analysis:  Covance Laboratories Inc, (Madison, WI) conducted B-

vitamin thiamin, riboflavin and niacin analysis based on AOAC method 944.13 

(modified) (AOAC, 2000).  Thiamin (Vitamin B1) value was determined by autoclaving 

10 g of sample in dilute acid followed by incubation with buffered enzyme to release the 

bound form of thiamin.  The solution was purified using the anion-exchange column.  

The addition of potassium ferricyancide to the solution was used for the conversion of 

thiamine to thiochrome.  Isobutyl alcohol was used to extract the thiochrome which then 

was analyzed by a fluorometer.  To analyze the unknown sample, a known thiamine 
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standard was used (AOAC, 2000).  Riboflavin (Vitamin B2) was determined based on 

AOAC method 960.46, 940.33 (modified) (AOAC, 2000).  The sample was hydrolyzed 

with dilute hydrochloric acid and the value of riboflavin was determined by the growth 

response comparison (turbidimetrically) of the sample using Lactobacillus casei with the 

standard.  Niacin (Vitamin B3) was determined by turbidmetric method.  The samples 

were hydrolyzed with sulfuric acids and in order to eliminate interference pH was 

adjusted.  The response of the sample to niacin standard determined the niacin value 

(AOAC, 2000). 

 Mineral Analysis:  Nutrient value levels using wet ashing procedures were used 

for Ca, Cu, Fe, Mg, Mn, P, K, Na, and Zn in pork samples.  A Shimadzu Atomic 

Absorption Spectrophotometer AA-6300 from Japan was used for analysis of minerals 

Mg, Zn, Cu, Ca, Mn, and Fe using atomic absorption.  Potatssium and Na were both 

analyzed using atomic emission spectroscopy.   Methods were based on AOAC method 

985.35 (AOAC, 2000).  Phosphorous value was determined using a UV-visible 

spectrophotometric analysis.  Manufacturer guidelines and operational procedures were 

used in the analysis of all minerals.  All glassware used for mineral analysis was acid 

washed before analysis (AOAC, 2000). 

 A 50-g (± 0.05 G) sample of frozen powder was weighed out into pre-dried, pre 

weighed, pre-labeled crucibles.  The crucibles were then places in drying oven (Fisher 

Scientific, Pittsburgh, PA) for drying at 100° to 103°C for 16 hours.  The crucibles were 

then removed from the oven with tongs into desiccators to cool to room temperature 

before weighing to determine a dry weight.  Samples were then placed in muffle for 2 
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days at 550° to 600°C for incineration.  As the ash turned white in color, the crucibles 

were removed with tongs to desiccators to cool to room temperature.  Crucibles were 

weighed and recorded.  After weighing, 3 mL of distilled water and 3 mL of concentrated 

nitric acid were added by rinsing the inner top portion of each crucible with the liquid.  

The crucibles were then placed on hot plates (setting 4 to 5), (Fischer Scientific, Model 

no.DLM1930XI, Iowa) under fume hood for slow drying.  Once the liquid had dried, the 

crucibles were removed and allowed to cool at room temperature.  After cooling, 5 ml of 

50% hydrogen peroxide was added followed by slow drying the crucible hot plate.  If 

black carbon particles were present in samples, an additional 5 ml of hydrogen peroxide 

was added and the heating process was repeated until white ash color was obtained.  

Crucibles were then removed from hot plate and allowed to cool.  Once cooled, 15 ml of 

20% nitric acid was added with an Eppendorf pipettor and allowed to stand overnight or 

for at least 12 hours.  Next Whatman grade 40 ashless filter paper was used to filter each 

sample in to a 50-mL volumetric flask through a long stem funnel this is the Mn stock.   

The Cu stock was created by taking 2.0 ml Mn stock into 15 ml conical tubes then adding 

3 ml deionized water.  The Na, K, Ca, Mg, Zn, P and Fe stock was created by transferring 

2.5 ml of Cu stock into a 50-mL volumetric flask and brought to volume with deionized 

water.  After mixing the solutions were transferred to 50-ml conical tubes. 

 Calcium was analyzed using atomic absorption spectrophotometer.  Standards 

were prepared by using an Eppendorf pipettor to add 0, 125.0, 225.0, 375.0 and 500 µl 

Ca standard (Sigma) into 100-ml volumetric flasks.  Five milliters of LaCl3 solution were 

added to each flask then each flask was brought to volume with deionized water then 
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covered and shaken well.  For sample analysis, labeled tubes had 1 mL of LaCl3, 20.5 mL 

of distilled water and a predetermined aliquot of sample stock all added with an 

Eppendorf pipettor.  All the tubes were covered with Parafilm® and vortexed before 

analysis.  The concentration of Ca present in samples was expressed in mg/100 g. 

 Magnesium analysis was determined by atomic absorption.  Magnesium standards 

were prepared by adding 0, 12.5, 25.0, 37.5 and 50 µl of 1015 ppm Mg standard (Sigma) 

to 100-ml volumetric flask with Eppendorf pipettor.  Five milliters of LaCl3 solution was 

added to each flask then brought to volume with deionized water.  Covered with 

Parafilm® and shaken well.  The Mg sample preparation and analysis followed the Ca 

procedure.  Mg concentration in samples was expressed in mg/100 g. 

 Iron was also determined by atomic absorption.  Fe standards were prepared by 

placing 125.0, 250.0 375.0 and 500 µl Fe standard (Sigma) into 100-ml volumetric flasks 

with Eppendorf pipettor.  Each flask was brought to volume with deionized water, 

covered and shaken thoroughly.  Standards and sample stock were read on Shimadzu 

Atomic Absorption Spectophotometer by aspirating directly from the stock due to the low 

concentration.  Concentration of Fe in samples was expressed in mg/100 g. 

 Zinc concentration was determined through atomic absorption.  Standards were 

prepared by placing 25.0, 50.0, 75.0, 100 µl of 999 ppm Zn standard (Sigma-

Aldrich®Co., St. Louis, MO), into 100-mL volumetric flasks with an Eppendorf pipettor.  

The solutions were brought to volume with distilled water.  In pre-labeled 50-ml culture 

tubes 20 mL of distilled water and a predetermined aliquot of sample was added.  All 
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tubes were covered with Parafilm® and vortexed before reading.  The concentration of 

Zn was expressed in concentration mg/100 g. 

 Copper values were analyzed using atomic absorption.  Standard preparations 

were completed by placing 125.0, 250.0, 375.0, 500 µL 987 ppm Cu standard (Sigma-

Aldrich® Co., St. Louis, MO) into 100-mL volumetric flask using an Eppendorf pipettor.  

The solutions were then brought to volume using distilled water.  Flasks were covered 

and shaken well.  Due to low concentration of Cu, samples were aspirated directly from 

stock.  Copper concentration was expressed mg/100 g. 

 Manganese also conducted using atomic absorption.  Standards were prepared by 

placing 75.0, 150.0, 225.0 and 300 µL 1015 ppm Mn standard (Sigma-Aldrich®Co., St. 

Louis, MO), into 100-mL flasks with an Eppendorf pipettor.  The solutions were brought 

to volume using distilled water, covered and shaken well.  Samples were aspirated 

directly from stock due to low concentration of Mn.  Manganese concentration in samples 

was expressed mg/100 g. 

 Potassium analysis wad determined by using atomic emission mode.  Standards 

were prepared by adding 50.0, 100.0, 150.0, and 200.0 µL 1000 ppm K standard (Sigma-

Aldrich®Co., St. Louis, MO), into 100-ml flask using an Eppendorf pipettor.  Twenty 

milliters of distilled water were placed into pre-labeled 50-ml culture tube and a 

predetermined aliquot was added.  Tubes were covered with Parafilm® and vortexes 

before analysis.  The concentration of K present in samples was expressed in mg/100 g. 
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 Sodium analysis was conducted using atomic emission mode.  Standards were 

prepared by placing 10.0, 20.0, 40.0, and 60 µL 999 ppm Na standard (Sigma-

Aldrich®Co., St. Louis, MO), into a 100-mL volumetric flask.  The flask was brought to 

volume by adding distilled water.  The rest of the procedure followed in K analysis.  The 

sodium results were expressed in mg/100 g. 

 Phosphorus analysis was determined by using colorimetric method using UV-

Visible spectrophotometer.  Two standard solutions were prepared; stock and working 

solution.  The stock was prepared with a concentration of 2 mg P/mL.   Next, 8.7888g 

KH2PO4 was dissolved in 1L of distilled water.  The working solution was prepared with 

a concentration of 0.1 mg P/ml by diluting a 50-ml stock solution to 1 L.  Standards were 

prepared by adding 0, 2, 5, 8, 10, and 15 ml of working solution to 100-ml volumetric 

flask with an Eppendorf pipettor.  Twenty milliliters of molybdovanadate was added to 

the flask.  The solution was brought to volume with distilled water.  All tubes were 

covered with Parafilm® and vortexed before analysis.  After standing for 10 minutes, 3 

ml of each standard was placed into 10-mm culture tubes.  Colorimetric 

spectrophotometer was set at 400 nm for absorbence reading.  Results were expressed in 

concentration mg/100 g. 

 Selenium was analyzed by Covance Laboratories, Inc (Madison, WI) by hydride 

generation using atomic absorption spectroscopy based on method 986.15 (AOAC, 

2000).  A mixture of nitric and perchloric acid was used for digestion of samples.  The 

samples were then reduced with hydrochloric acid.  Volatile selenium hydride was 
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produced by the reduced sample and sodium borohydride.  The signal was determined by 

atomic absorption spectroscopy.  Concentration results were expressed in µg/100 g. 

Quality Control 

 Quality control throughout nutrient analysis was performed in order to ensure 

precise and accurate results.  Lab validation was performed using control composites of 

beef and chicken baby food.  Beachnut Brand Beef Baby food (BBF; Lot no.: 

C0797D1316); Beach Nut® Nutrition Corp., Canajoharie, NY) and Beachnut Brand 

Chicken Baby Food (CBF; lot no.:  C0795B0909); Beach Nut® Nutrtion Corp., 

Canajoharie, NY) as approved by the USDA-NDL.  Throughout analysis, the same 

control material was run with each analysis group to ensure that the values were within 

the acceptable ranges.   The National Institute of Standards and Technology (NIST) 

Reference (SRM) 1546 was used as an additional standard for validation.  The SRM 1546 

was expected to fall within the certificate ranges indicated in the Certificate analysis.  

The determined reference material results were useful in detecting errors in procedures 

and processes and ultimately ensuring accuracy and precision.  Blind duplicates at a rate 

of 1% were shipped and analyzed along with labeled control materials, BBF, CBF, SRM 

1546 for an additional quality control measure.  Coefficients of variation (CV) were 

calculated for all duplicates.  When the CV exceeded 5% the coordinating samples were 

reanalyzed until a 5% CV could be reached within duplicate samples.  
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Reserve and Archive Sample Preparation 

 Reserve and archive samples of individual pork samples were prepared and 

maintained in -80°C freezers in the event that additional analysis, reanalysis, or future 

references was required.  Samples retained for reserve and archive samples were in 

sufficient quantity to conduct an entire set of nutrient analyses if needed.  The archive 

material will be held until the notification of discarding comes from the funding agency.  

Statistical Analyses 

 Analysis of variance (ANOVA) was determined for each cooking method using 

general linear model (GLM) of SAS 9.2 (Cary, NC).  The experimental design was a 

completely randomized design, with each cut (BCB, BRB, or BKB) being the 

experimental unit for the particular cooking method for dissection.  Comparison of 

nutrients between the cooking methods within the cuts and separable fat raw and cooked 

were carried out using Student’s t-statistic.  If results were not significantly different 

between cooking methods within the cuts, comparison of nutrients between cuts with the 

same cooking method were carried out using general linear model (GLM) of SAS 9.2 

(Steele and Torrie, 1980) at α = 0.05. 
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Table 3.1. Compositing plan for the preparation of level two composites of (6 composites 

from 12 original locations) pork loin cuts obtained using nationwide sampling plan. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Composite 

 

Locations 

1 Indiana 1, Colorado 1 

2 Oklahoma 1, California 1 

3 North Carolina1, California 2 

4 Missouri 1, Alabama 1 

5 New York 1, Michigan 1 

6 Connecticut 1, Florida 1 
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Table 3.2 Composting plan for preparation of level four composite of                               
(4 composites from 12 locations) pork loin cuts obtained using                              
nationwide sampling. 

 

Composite Locations 

1 California 2, North Carolina 1, Oklahoma 1 

2 Connecticut 1, Colorado 1, Indiana 1 

3 Florida 1, Missouri 1, New York 1 

4 Alabama 1, California 1 Michigan 1 
 

              

 

 

 

 

 

 

 

 

 

 

 

 

 



                          Texas Tech University, Jodie Michelle Halter, May 2012 

37 
 

 

 

Figure 3.1. Sample identification tag (P – Pork, L – Loin, RO – Roasting (Cooking 

method), C6 – Composite 6, GR1 – Group 1, TLC – Blade Roast Bone-in (Cut), 

Proximates – Analysis). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

P-L-RO-C6-GR-BRB-Proximates 
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Figure 3.2 Sample identification tag (P-Pork, L-Loin,-MO-State/Location-S-region, 

BCB-Blade Chop Bone-in (Cut), B1-Analysis). 

 

 

 

 

 

 

 

 

 

 

P-L-MO1ALT-S-BCB-B1 
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CHAPTER IV 

RESULTS AND DISCUSSION 

Cooking Losses and Dissection 

 Cooking loss for BCB, BRB, and BBR varied from 15.1 to 24.06% (Table 4.1).  

The cooking methods for BCB were braised, broiled, and pan-fried.  The lowest cooking 

loss was found in broiled BCB (15.19%) and the braised BCB were found to have the 

highest cooking loss at 24.06%.  The BCB cooking loss and dissection data were 

analyzed using the GLM Duncan's Multiple Range Test.   Blade roast bone-in and BBR 

were both roasted and had cooking losses of 22.8% and 17.27%, respectively.  The 

dissection data of the cooked products shows BRB roasted to have the highest percent 

lean at 67.53% while BBR (roasted) have the lowest at 56.82%.  Blade chop bone-in 

cooked cuts were found to be very similar ranging from 65.00% to 65.59%, while the 

BCB (raw) was at 61.71%.  The separable fat ranged from 5.4% to 8.85%.  Baby back 

ribs (raw) were found to have the highest separable fat at 8.85% while the lowest 

separable fat was found in the roasted BBR.  The separable fat found in BCB and BRB 

ranged from 6.25 to 10.00% with raw BCB having the highest amount which would be 

expected due to the visible fat available prior to cooking.   The refuse of these cuts ranged 

from 26.01 to 37.01%.  The refuge of BCB and BRB were all very similar (26.0% to 

26.63%) except for the roasted BRB which had a slightly lower amount at 23.59%.   

Proximates 

 The moisture of the cuts (BCB, BRB, and BKR) varied from 57.32 to 72.84% 

(Table 4.2).   Among the cuts there was a significant difference between raw and cooked 

cuts which was expected due to the loss of moisture during the cooking process.  Blade 
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chop bone-in/BRB (raw) had the highest amount of moisture at 72.84% while broiled and 

roasted BCB/BRB had a moisture content of 65.03 and 62.24%, respectively.  Blade chop 

bone-in (braised and pan fried) had similar moisture contents at 60.27 and 61.13%.  Baby 

back ribs (raw) had a moisture content of 65.57% while the roasted (BKR) were at 

57.32% significantly lower in moisture.  The moisture content of the separable fat both 

raw and cooked varied significantly at 34.80 and 25.5 g/100 g (Table 4.3). 

 Ash content among the cuts varied from 1.06 to 1.28 g/100 g (Table 4.2).  Blade 

chop bone in (pan fried) had the highest ash content for all the cuts at 1.28 g/100 g while 

BCB/BKR (raw) had the lowest at 1.06 g/100 g.  Blade chop bone in (braised) was found 

to similar in ash content to all the BCB cuts no matter the cooking method.  Raw and 

roasted BRB were found to be significantly different with roasted at 1.15 g/100 g.  Ash 

contents present for BKR (raw and roasted) were found to be similar at 1.10 and 1.09 

g/100 g, respectively.  The ash content for cooked separable fat was found to be 

significantly higher at 0.66 g/100 g than raw separable fat at 0.61g/100 g (Table 4.3). 

 Protein content among the cuts ranged from 20.85 to 28.02 g/100 g.  Protein 

content varied significantly within the cuts and the cooking methods.  Blade chop bone-in 

(braised) had the highest protein content at 28.02 g/100 g significantly higher than the 

other BCB.  Broiled and pan fried (BCB) were not significantly different at 24.99 and 

26.39 g/100 g respectively.  Blade roast bone-in (roasted) 25.70 g/100 g were 

significantly higher than the raw (BCB/BRB) at 21.22 g/100 g.  Baby back ribs (raw) 

protein content is significantly lower (20.85 g/100 g) than BBR (roasted) at 23.91 g/100 

g.  As expected, the protein content increased as moisture was removed from raw 
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products during cooking.  The protein available in separable fat (raw and cooked) did not 

differ significantly and were reported as 9.42 and 11.52 g/100 g, respectively (Table 4.3).  

 Total fat within cuts cooked by different methods were significantly different 

varying from 5.84 to 17.64 g/100 g (Table 4.2).  Blade chop bone-in/Blade roast bone-in 

(raw) had the lowest fat value at 5.84 g/100 g.  Blade chop bone-in (braised) was similar 

to the fat content (11.29 g/100 g) of broiled (9.67 g/100 g) and pan fried (11.89 g/100 g).  

Roasted BRB was significantly higher in fat at 11.89 than the BCB (raw).  Baby back ribs 

showed the highest variance of fat content between the raw and roasted product at 9.84 

and 17.64 g/100 g, respectively.   

 The energy content of each cut was calculated using the proximate data on the 

separable lean and separable fat combined creating an “as consumed” product (Table 

4.4).  The energy given by the intake of 100 g of product (BCB, BRB and BKR) was 

calculated in kcal using the Atwater factors.  Protein and fat content contribute to the 

energy content.  The Atwater conversion factor for protein is 4.27 and 9.02 for fat.  

Among the BCB, braised BCB provided the highest energy content (246.4 kcal/100 g) 

and the BCB (raw) had the lowest at 189.8 (kcal/100 g).  The BRB (roasted) had similar 

energy content at 244.5 kcal/100 g to the BCB (braised).  The BKR (raw and roasted) 

varied in energy content at 224.3 and 285.2 kcal/100 g, respectively.   

Cholesterol 

 Cholesterol is a sterol that is present in all animal tissues (Otten et al., 2006).  The 

cholesterol content varied from 59.17 to 86.76 mg/100 g (Table 4.5).  Blade chop bone-in 

figures varied significantly among the cooking methods.  Blade chop bone-in (raw and 

broiled) provided the lowest and similar values at 59.17 and 77.66 mg/100 g, 
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respectively.  Pan fried BCB were significantly different than the other cooking methods 

at 77.66 mg/100 g.  The highest cholesterol content of the BCB were the braised at 86.76 

mg/100 g.  Roasted BRB were also significantly higher than the raw BCB/BRB in 

cholesterol content 82.55 mg/100 g.  Raw and roasted BKR were found to be 

significantly different at 66.09 and 84.02 mg/100 g.  It is a direct connection of increased 

cholesterol content in cooked product.  The cholesterol content for separable fat raw and 

cooked was 80.06 and 72.04 mg/100 g, respectively (Table 4.6).  The cholesterol content 

for a serving of separable lean and separable fat was also calculated (Table 4.7). 

Minerals 

 Blade chop bone in (raw, braised, broiled and pan fried), BRB (raw and roasted), 

and BKR(raw and roasted) were analyzed for mineral content.    Blade chop bone-in, 

BRB and BKR were compared only within the cut for different cooking methods.  The 

concentrations of all minerals were expressed in mg/100 g except selenium which was 

µg/100 g (Table 4.8 and Table 4.9).  For BRB (raw and roasted) Mg, Fe, K, Se, and Ca 

were found to be similar in content.  Phosphorous varied from 203.40 to 225.60 mg/100 g 

(roasted and raw) respectively.  Roasted BRB were significantly higher than the other 

cuts in Cu, Mn, Na and Zn at 0.09, 0.01, 78.40, and 3.42 mg/ 100 g, respectively.  Baby 

back ribs (raw and roasted) Mg, K, Se, and Na were not significantly different, however 

Fe, P, Ca, Cu, Mn, and Zn all to be significantly lower in the raw, BKR  have the lower 

content (0.80. 165.5, 33.0, 0.10, 0.01, and 2.73 mg/ 100 g, respectively).  This indicates a   

relationship to the increase of minerals as moisture is removed during the cooking 

process.  For BCB, mineral content was compared among the cooking methods.  Broiled 

BCB had the highest mineral content in Mg, Fe, P, Ca, and Zn at 21.10, 0.91, 254.50, 
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55.00, and 3.34 mg/100 g, respectively.  Pan fried BCB had the highest K, Se, and Na  

content at 334.80 mg/100 g, 38.70 µg/100 g and 87.7 mg/100 g, respectively.  Raw BCB 

had the lowest mineral content except for braised BCB which had lower K and Na 

content (261.30 mg/100 g and 70.50 mg/ 100 g, respectively).  Copper and Mn varied 

only slightly among the cooking methods with braised, broiled, and pan fried all having 

the same value at 0.10 mg/100 g and 0.01 mg/100 g, respectively.   

 Separable fat in raw and cooked samples were also analyzed for the concentration 

of minerals and were found to be significantly different (Table 4.10).   Magnesium, Fe, P, 

K, Ca, and Na content were found to be the highest in cooked separable fat at 14.09, 0.44, 

107.66, 144.30, and 55.18 mg/100 g, respectively.  Copper and Zn were not significantly 

different in raw separable fat (0.10 mg/100 g, 1.47 mg/100 g) compared to cooked 

separable fat (0.10 mg/100 g, 1.33 mg/100 g).  While Se was analyzed there were not 

replications of raw (15.8 µg/100 g) and cooked separable fat (15.6 µg/100 g), so there 

was no significance expressed.  The reconstituted values of lean and fat are found in 

Tables 4.11 and 4.12. 

Vitamins 

 The B vitamins, thiamin niacin, and riboflavin were analyzed within the cuts by 

cooking methods and there were no significant difference in the values (Table 4.13).   

Thiamine value was found in raw BCB was 0.54 mg/100 g with the other cooking 

methods having a similar value of 0.51 mg/100 g.  Roasted BRB thiamin content was 

0.50 mg/100 g.   Raw and roasted BKR varied on slightly at 0.50 and 0.48 mg/100 g, 

respectively.  Pan fried BCB had the highest niacin content at 8.63 mg/100 g and raw 

BCB had the lowest value at 7.12 mg/100 g.  Roasted BRB had a Niacin content which 
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was lowest of all cuts and cooking methods at 6.88 mg/100 g.  Raw and roasted BKR did 

not significantly differ at 7.25 and 7.71 mg/100 g respectively.  Riboflavin content of 

BCB cuts varied from 0.33 to 0.35 mg/100 g with braised and broiled BCB having the 

lowest content followed by raw BCB at 0.34 mg/100 g and pan fried with the highest 

value at 0.35 g/100g.  Roasted BRB expressed the highest value of all cuts and cooking 

methods in this study at 0.40 mg/100 g.  Roasted BKR had the lowest of all the cuts and 

cooking methods at 0.31 mg/100g with Raw BKR at 0.33 mg/100 g.  B vitamins were 

also evaluated in the raw and cooked separable fat (Table 4.14).   The separable fat 

analysis expressed that the fat samples had far less B vitamin content than the lean meat.  

In most cases about half the value the lowest thiamin and niacin values were found in raw 

separable fat at 0.24 mg/100 g, 4.11 mg/100 g, respectively.  Riboflavin was found to be 

lowest in cooked separable fat at 0.15 mg/100 g.  

 Cyanocobalamin, pyridoxine hydrochloride, and pantothenic acid were also 

analyzed within each cut with different cooking methods with the exception of raw and 

roasted BKR and there was no significant difference within the cuts (Table 4.16).  

Cyanocobalamin content was found to be the highest in pan fried BCB at 0.72 µg/100 g, 

and raw at the lowest at 0.53 µg/100 g.  Roasted BRB had the highest cyanocobalmin 

content of all cuts and cooking methods at 0.80 µg/100 g.  The levels of B12, B6, and B5 

raw and roast BKR were not analyzed.  Pyridoxine hydrochloride was similar in all the 

cuts with raw BKR and roasted BRB had the lowest of 0.46 mg/100 g.  Raw BCB had the 

lowest value among the cooking methods of BCB at 0.47 mg/100 g.  Broiled BCB had 

the highest value of all cuts at 0.52 mg/100g followed by braised BCB at 0.51 mg/100 g 

and pan fried at 0.50 mg/100 g.  Separable raw and cooked fat were also analyzed for 
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these vitamins and were found have similar cyanocobalmin values at 0.70 and 0.71 

µg/100 g, respectively.  Pyridoxine hydrochloride and pantothenic acid both had lower 

levels than the separable lean with cooked separable fat having the highest value at 0.211 

mg/ 100 g and 0.694 mg/100 g.  Reconstituted values for these vitamins were also 

calculated (Table 4.18).  

Vitamin D 

 Vitamin D values were analyzed for one sample for BCB and BRB cuts and 

cooking methods (Table 4.19).  Broiled BCB had the highest Vitamin D content at 36.4 

IU/100 g followed closely by braised BCB at 36.0 IU/100 g.  Raw and pan fried BCB had 

the lowest value at 22.4 and 23.2 IU/100 g.  Roasted BRB had a value at 31.2 IU/100 g.  

Separable raw and cooked fats were also analyzed for Vitamin D content and expressed 

higher values than the separable lean at 69.2 and 71.6 IU/100 g respectively, (Table 

4.20).   

Fatty acids 

 The study provided analysis of fatty acid content for raw and cooked BRB and 

BKR (Table 4.22).  Fatty acid values were similar among the cooking method of the two 

cuts with the exception of 10:0 capric which had a lower value 0.007 g/100 g in raw 

BRB, 16:1 palmitoleic in raw BKR 0.229 g/100 g, and 22:5 docosapentaenoic in raw 

BKR 0.010 g/100 g.  The fatty acids for the raw and cooked values did significantly 

differ for each cut.  The highest monounsaturated fatty acid value was found in roasted 

BKR at 7.468 g/100 g.  The lowest polyunsaturated fatty acid value was found in raw 

BRB at 0.793 g/100 g.  Unsaturated and saturated fatty acid content was found to be 

highest in roasted BKR at 10.203 and 6.163 g/100 g respectively.  Otten and coworkers 
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noted a positive linear trend between saturated fatty acid intake and total and low density 

lipoprotein (LDL) cholesterol levels, and an increased risk of coronary heart disease 

(Otten et al., 2006).  Roasted BRB had the lowest edible value of omega 3, omega 6, and 

omega 9 fatty acid at 0.059, 1.510, 4.125 g/100 g, respectively.  Roasted BKR as 

expected had the highest fatty acid content included trans and total fatty acid at 0.158 and 

16.354 g/100 g while roasted BRB had nearly half the fatty acid content at 0.066 and 

9.948 g/100 g, respectively.  Separable fat raw and cooked were also analyzed for fatty 

acids and expressed a higher value than the separable lean as expected (Table 4.23).  

Monounsaturated fatty acid values were 21.200 and 25.100 for raw and cooked separable 

fat.  Polyunsaturated fatty acid values were also high raw 9.020 and cooked 10.70 g/100 

g.  Cooked separable fat had the highest palmitic fatty acid at 14.800 g/100 g as well 

oleic fatty acid at 22.90 g/100 g.  The concentration of fatty acid in lean and fat was 

reconstituted (Table 4.24).  Fatty acids are expected to increase in cooked products due 

the changes in thermal hydrolysis and enzyme activity.  Percentage of daily reference 

values (DRV) supplied by a 100-g serving of separable lean and separable fat were 

calculated for all loin cuts prepared by various cooking methods (Table 4.27 to 4.30).  

The data showed that pork is an excellent source of protein.  Carbohydrate and fiber 

values were assumed to be zero.  According to the data pork is an excellent source of 

thiamin, niacin, selenium, and phosphorous and also a good source of zinc and riboflavin.     



                          Texas Tech University, Jodie Michelle Halter, December 2011 

 

4
7

 

Table 4.1. Percent separable lean, separable fat, refuse and cooking losses of blade chop bone-in, blade 

roast bone-in, baby back ribs (± SEM) cooked by braising, broiling, pan-frying, or roasting.  

 

Cut 

 

 

Cooking 

method 

 

  n 

 

Separable 

lean (%) 

 

Separable 

fat (%) 

 

Refuse (%) 

 

Cooking 

losses (%) 

Blade chop bone-in Raw 12 61.71 ± 0.80 10.00 ± 0.68 26.01 ± 0.80 NA
1 

 Braised 12 65.59 ± 0.79 6.38 ± 0.46 26.44 ± 0.64 24.06 ± 0.65 

 Broiled 12 65.00 ± 0.97 6.58 ± 0.46 26.63 ± 0.93 15.19 ± 0.46 

 Pan-fried 12 65.46 ± 0.78 6.25 ± 0.47 26.26 ± 0.77 19.81 ± 0.55 

Blade roast bone-in Raw 12 61.71 ±0 .80 10.00 ± 0.68 26.01 ± 0.80 NA
1 

 Roasted 12 67.53 ± 0.77 7.00 ± 0.48 23.59 ± 0.73 22.81 ± 0.62 

Baby back ribs Raw 12 49.94 ± 0.60 8.85 ± 0.46 37.01 ± 0.59 NA
1 

 Roasted 12 56.82 ± 0.80 5.49 ± 0.37 35.25 ± 0.77 17.27 ± 0.72 
1
NA = not applicable. 
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Table 4.2.  Proximate composition and energy content of raw and cooked (braised, pan fried, broiled and roasted) separable 

lean (± SEM) from selected pork loin cuts.  

 abc
Means within a cut with different subscripts are significantly different (P ≤ 0.05) 

     

 

Cuts 

 

Cooking 

method 

 

n 

 

Moisture 

(g/100 g) 

 

Ash 

(g/100 g) 

 

Protein 

(g/100 g) 

 

        Fat 

(g/100 g) 

Energy 

(kcal/100 g)  

Blade chop bone-in Raw 12 72.84
a 
± 0.30 1.06

b 
± 0.02 21.22

b 
± 0.25 5.84

b 
± 0.45 137 

 Braised 12 60.27
c 
± 0.71 1.18

ab 
± 0.05 28.02

a 
± 0.43 11.29

ac  
± 0.80 214 

 Broiled 12 65.03
b 

± 0.43 1.20
ab 

± 0.03 24.99
c 
± 0.42 9.67

c 
± 0.62 187 

 Pan fried 12 61.13
c 
± 0.47 1.28

a 
± 0.02 26.39

c 
± 0.46 11.89

a 
± 0.51 213 

Blade roast bone-in Raw 12 72.84
a 
± 0.30 1.06

b 
± 0.02 21.22

b 
± 0.25 5.84

b 
± 0.45 137 

 Roasted 12 62.24
b 

± 0.86 1.15
a 
± 0.016 25.70

a 
± 0.37 11.89

a 
± 0.79 192 

Baby back ribs Raw 12 65.57
a 
± 0.19 1.10

a 
± 0.43 20.85

b 
± 0.11 9.84

b 
± 0.29 163 

 Roasted 12 57.32
b 

± 0.71 1.09
a 
± 0.015 23.91 ± 0.23 17.64

a 
± 0.68 254 
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Table 4.3.  Proximate composition (g/100 g) of separable raw and cooked separable fat (± 

SEM) from all pork loin cuts. 

ab
Means within a column with similar letters are significantly different (P ≤ 0.05). 

 

 
 
 
 

 

Separable 

fat type 

 

Moisture 

 

Ash 

 

Protein 

 

Fat 

Raw 34.80
a
 ± 0.20 0.61

b
 ± 0.01 11.52

a
 ± 0.48 53.10 ± 0.00 

Cooked 25.56
b
 ± 0.11 0.66

a
 ± 0.01   9.42

a
 ± 0.39  62.11 ± 0.00 

N 4 4 4 2 
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Table 4.4.  Proximate composition and energy of separable lean and separable fat combined of selected pork loin 

 cuts broiled, braised, pan fried or roasted. 

 

 

 

 

 

 

 

 

 

 

 

 

 

Cuts 

 

Cooking 

method 

 

n 

 

Moisture 

(g/100 g) 

 

Ash 

(g/100 g) 

 

Protein 

(g/100 g) 

 

Fat 

(g/100 g) 

 

Energy 

(kcal/100 g) 

Blade chops bone-in Raw 12 66.98 0.99 19.70 12.33 190 

 Braised 12 56.91 1.13 26.24 15.72 246 

 Broiled 12 61.03 1.14 23.42 14.40 223 

 Pan fried 12 57.78 1.22 24.80 16.20 245 

Blade roast bone-in Raw 12 66.98 0.99 19.70 12.33 190 

 Roasted 12 58.40 1.10 24.01 16.50 244 

Baby back ribs Raw 12 63.29 1.02 19.39 16.30 224 

 Roasted 12 54.65 1.05 22.69 21.61 285 
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Table 4.5.  Cholesterol and fat content of the separable lean from selected raw and 

cooked pork loin cuts (± SEM).  

abc
Means within a column and cut with different subscripts are significantly different (P ≤ 

0.05). 

 
 

 

Cuts 

 

Cooking  method 

 

n 

 

Cholesterol 

(mg/100 g) 

 

Fat 

 (g/100 g) 

Blade chops bone-in Raw 6 59.17
c 
± 0.78 5.84

c 
± 0.45 

 Braised 6 86.76
a 
± 0.92 11.29

ab 
± 0.80 

 Broiled 6 77.66
c 
± 2.07 9.67

b 
± 0.62 

 Pan fried 6 82.24
b 

± 1.82 11.89
a 
± 0.51 

Blade roast bone in Raw 6 59.17
b 

± 0.78 5.84
c 
± 0.45 

 Roasted 6 82.55
a 
± 1.30 11.89

a 
± 0.79 

Baby back ribs Raw 6 66.09
b 

± 1.00 9.84
b 

± 0.29 

 Roasted 6 84.02
a 
± 1.77 17.64

a 
± 0.68 
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Table 4.6.  Cholesterol and fat content of raw and cooked separable fat (± SEM) 

 from all pork loin cuts. 

 
 
 
 
 
 

ab
Cholesterol means with different letters are significantly different (P ≤ 0.05).  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

Separable fat type 

 

n 

 

 

Cholesterol 

(mg/100 g) 

 

Fat 

(g/100 g) 

Raw 2 80.06
a
 ± 0.10 53.10 ± 0.00 

Cooked 2 72.04
b
 ± 1.65  62.11 ± 0.00 
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Table 4.7. Cholesterol and fat content of separable lean and separable fat combined from  

selected pork loin cuts prepared by various cooking methods.  

 

Cuts 

 

Cooking method 

 

n 

 

Cholesterol 

(mg/100 g) 

 

Fat 

(g/100 g) 

Blade chops bone-in Raw 6 52.77 4.73 

 Braised 6 72.64 6.53 

 Broiled 6 65.57 6.58 

 Pan fried 6 69.15 6.51 

Blade roast bone-in Raw 6 52.77 4.73 

 Roasted 6 69.33 6.60 

Baby back ribs Raw 6 70.91 4.87 

 Roasted 6 70.52 6.52 
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Table 4.8. Mineral composition of raw and cooked separable lean (± SEM) of blade 

chops bone-in. 

 

Minerals 

Blade chop bone-in 

Raw 

(n = 12) 

Braised 

(n = 12) 

Broiled 

 (n=12) 

      Pan fried 

(n = 12) 

Mg (mg/100 g) 18.5
b 

± 0.44 19.60
ab 

± 1.08 21.10
a 
± 1.00 20.90

ab 
± 0.54 

Fe (mg/100 g) 0.68
b 

± 0.08 0.79
ab 

± 0.07 0.91
a 
± 0.07 0.88

ab 
± 0.06 

P (mg/100 g) 225.6
ab 

± 6.4 190.2
b 

± 23.1 254.5
a 
± 5.4 237.0

a 
± 5.8 

K (mg/100 g) 313.5
a 
± 10.2 261.3

b 
± 7.9 331.9

a 
± 4.9 334.8

a 
± 9.2 

Se
1 

(µg/100 g) 31.60
b 

± 3.52 44.30
a 
± 4.85 38.50

ab 
± 3.82 38.70

ab  
± 4.18 

Ca (mg/100 g) 33.10
b 

± 3.54 49.40
a 
± 3.15 55.00

a 
± 6.50 49.90

a 
± 5.69 

Cu (mg/100 g) 0.08
b 

± 0.00 0.10
ab 

± 0.01 0.10
a 
± 0.00 0.10

a 
± 0.00 

Mn (mg/100 g) 0.01
a 
± 0.00 0.01

a 
± 0.00 0.01

a 
± 0.00 0.01

a 
± 0.00 

Na (mg/100 g) 73.10
b 

± 1.63 70.50
b 

± 1.74 75.50
b 

± 1.78 87.7
a 
± 1.60 

Zn (mg/100 g) 2.76
b 

± 0.12 3.28
a 
± 0.18 3.34

a 
± 0.13 3.03

ab 
± 0.16 

ab
 Means with different subscripts within a row are significantly different (P ≤ 0.05)  

1
Selenium was not replicated. 
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Table 4.9.  Mineral composition of raw and roasted separable lean (± SEM) from blade 

roast bone-in and baby back ribs.  

 

Minerals 

 

Blade roast bone in 

 

Baby back ribs 

Raw 

(n = 12) 

Roasted 

(n = 12) 

      Raw  

   (n = 12) 

Roasted 

(n = 12) 

Mg (mg/100 g) 18.5
a  

± 0.44 19.2
a  

± 0.34 18.1
a 
± 0.73 16.8

a 
± 0.32 

Fe (mg/100 g) 0.68
a 
± 0.80 0.85

a  
± 0.03 0.80

b 
± 0.03 0.96

a 
± 0.02 

P (mg/100 g) 225.6
a  

± 6.4 203.4
b  

± 3.4 165.5
b 

± 4.6 171.0
a 
± 4.3 

K (mg/100 g) 313.5
a  

± 10.2 337.0
a  

± 7.4 268.4
a 
± 7.2 249.2

a 
± 8.7 

Se
1 

(µg/100 g) 31.60
a  

± 3.52 41.20
a  

± 4.11 33.3
a 
± 3.29 33.7

a 
± 3.72 

Ca (mg/100 g) 33.10
a  

± 3.53 26.90
a  

± 2.79 33.0
b 

± 2.41 43.8
a 
± 7.25 

Cu (mg/100 g) 0.08
b  

± 0.00 0.09
a  

± 0.00 0.10
b 

± 0.00 0.11
a 
± 0.00 

Mn (mg/100 g) 0.01
a  

± 0.00 0.01
a  

± 0.00 0.01
a 
± 0.00 0.01

a 
± 0.00 

Na (mg/100 g) 73.10
b 

± 1.63 78.40
a  

± 1.58 94.80
a 
± 1.46 97.5

a 
± 1.07 

Zn (mg/100 g) 2.77
b  

± 0.12 3.42
a 
± 0.12 2.73

b 
± 0.05 3.24

a 
± 0.10 

ab
 Means within a row and cut with different subscripts are significantly different   

(P ≤ 0.05)  
1
Selenium was not replicated. 
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Table 4.10. Mineral composition (± SEM) of raw and cooked separable fat  

composited from all pork loin cuts. 

 

Minerals 

 

Separable fat type 

               Raw                                 Cooked  

             (n = 2)                                 (n = 2) 

Mg (mg/100 g) 9.78
b
 ± 0.23 14.09

a
 ± 0.09 

Fe (mg/100 g) 0.33
b
 ± 0.26 0.44

a
 ± 0.01 

P (mg/100 g) 90.7
b
 ± 0.29 107.7

a
± 0.34 

K (mg/100 g) 126.6
b
 ± 0.41 144.3

a
 ± .71 

Se
1 

(µg/100 g) 15.8 ± 0.00 15.6 ± 0.00 

Ca (mg/100 g) 60.8
b
 ± 0.21 69.9

a
± 0.12 

Cu (mg/100 g) 0.10
a
 ± 0.01 0.10 

a
± 0.00 

Mn
2
 (mg/100 g) 0.0

a
 0.0

a
 

Na (mg/100 g) 41.8
b
 ± 0.21 55.2

a
 ± 0.18 

Zn (mg/100 g) 1.47 
a
±  0.03 1.33

a
 ± 0.03 

a,b
Means within a row with different subscripts are significantly different (P ≤ 0.05).  

1
Selenium was not replicated. 

2
Concentration below detectable limit. 
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Table 4.11. Mineral composition of separable lean and separable fat of blade chop bone-

in various cooking methods. 

 

 

Minerals 

 

 

 

Blade chops bone-in 

Raw 

(n = 12) 

Braised 

(n = 12) 

Broiled 

(n = 12) 

Pan-fried 

(n = 12) 

Mg (mg/100 g) 20.46 19.11 20.46 20.31 

Fe (mg/100 g) 0.87 0.76 0.87 0.84 

P (mg/100 g) 241.0 182.9 241.1 225.7 

K (mg/100 g) 287.4 69.1 73.6 84.9 

Se
1 

(µg/100 g) 36.39 41.76 36.39 36.69 

Ca (mg/100 g) 56.37 51.22 56.37 51.64 

Cu (mg/100 g) 0.08 0.10 0.10 0.10 

Mn (mg/100 g) 0.01 0.01 0.01 0.01 

Na (mg/100 g) 68.7 250.9 314.6 318.2 

Zn (mg/100 g) 3.16 3.11 3.16 2.88 
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Table 4.12. Mineral composition of separable lean and separable fat of blade roast bone-

in and baby back ribs cooked by various methods. 

 

 

Minerals 

 

 

Blade roast bone-in 

 

Baby back ribs 

Raw 

(n = 12) 

Roasted 

(n = 12)   

Raw  

(n= 12) 

Roasted 

 (n = 12) 

Mg (mg/100 g) 20.46 18.72 16.85 16.56 

Fe (mg/100 g) 0.87 0.81 0.75 0.92 

P (mg/100 g) 241.0 194.4 154.2 165.4 

K (mg/100 g) 287.4 318.9 230.7 240.0 

Se
1 

(µg/100 g) 36.39 38.80 30.67 32.11 

Ca (mg/100 g) 56.37 33.66 37.18 46.10 

Cu (mg/100 g) 0.10 0.09 0.10 0.11 

Mn (mg/100 g) 0.01 0.01 0.01 0.01 

Na (mg/100 g) 68.7 76.2 89.1 93.8 

Zn (mg/100 g) 3.16 3.22 2.54 3.07 
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a
Means with similar letters within a column and a cut are not significantly different (P ≥ 0.05).

Table 4.13  Vitamin composition of raw and cooked separable lean (± SEM) from blade chop 

bone-in, blade roast bone-in and baby back ribs. 

Cuts 

 

Cooking 

method 

 

n 

Thiamin 

(mg/100 g) 

Niacin 

(mg/100 g) 

Riboflavin 

(mg/100 g) 

Blade chops bone-in Raw 12 0.54
a 
± 0.03 7.12

a 
± 0.44 0.34

a 
± 0.01 

 Braised 12 0.51
a 
± 0.02 7.60

a 
± 0.31 0.33

a 
± 0.01 

 Broiled 12 0.51
a 
± 0.03 8.22

a 
± 0.30 0.33

a 
± 0.01 

 Pan fried 12 0.51
a 
± 0.02 8.63

a 
± 0.46 0.35

a 
± 0.01 

Blade roast bone-in Raw 12 0.54
a 
± 0.03 7.11

a 
± 0.44 0.34

a 
± 0.01 

 Roasted 12 0.50
a 
± 0.04 6.88

a 
± 0.24 0.40

a 
± 0.02 

Baby back ribs Raw 12 0.50
a 
± 0.03 7.25

a 
± 0.25 0.33

a 
± 0.01 

 Roasted 12 0.48
a 
± 0.03 7.71

a 
± 0.24 0.31

a 
± 0.02 
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Table 4.14.  Vitamin composition of raw and cooked separable fat composited from all 

pork loin cuts.  

 
 
 
 
 
 

 

Separable fat 

type 

 

n 

 

Thiamin 

(mg/100 g) 

 

Niacin 

(mg/100 g) 

 

Riboflavin 

(mg/100 g) 

Raw 1 0.24 4.11 0.16 

Cooked 1 0.27 5.04 0.15 
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Table 4.15.  Vitamin composition of separable lean and separable fat combined in 

blade chop bone in, blade roast bone-in and baby back ribs. 

 

Cuts 

 

Cooking 

method 

 

n 

 

Thiamin 

(mg/100 g) 

 

Niacin 

(mg/100 g) 

 

 Riboflavin 

(mg/100 g) 

Blade chops bone-in Raw 12 0.50 6.70 0.22 

 Braised 12 0.49 7.37 0.21 

 Broiled 12 0.49 7.93 0.21 

 Pan-fried 12 0.49 8.32 0.22 

Blade roast bone-in Raw 12 0.50 6.70 0.22 

 Roasted 12 0.48 7.46 0.24 

Baby back ribs Raw 12 0.46 6.78 0.20 

 Roasted 12 0.46 7.47 0.19 
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 a
Means with similar letters within a column are not significantly different (P ≥ 0.05).   

*Values not determined                                                                                                                                                                                                          

 

   

Table 4.16.  Vitamin composition of separable lean (± SEM) of blade chop bone-in, blade roast 

bone-in and baby back ribs 

 

Cuts 

 

Cooking 

method 

 

n 

   

Cyanocobalamin 

     (µg/100 g) 

Pyridoxine 

Hydrochloride 

(mg/100 g) 

Pantothenic 

acid 

(mg/100 g) 

Blade chops bone-in Raw 6 0.53
a 
± 0.04 0.47

a 
± 0.03 1.11

a 
± 0.10 

 Braised 6 0.61
a 
± 0.06 0.51

a 
± 0.04 0.97

a 
± 0.06 

 Broiled 6 0.66
a 
± 0.07 0.52

a 
± 0.03 1.14

a 
± 0.08 

 Pan-fried 6 0.72
a 
± 0.02 0.50

a 
± 0.46 1.21

a 
± 0.10 

Blade roast bone-in Raw 6 0.53
a 
± 0.04 0.47

a 
± 0.03 1.11

a 
± 0.10 

 Roasted 6 0.80
a 
± 0.05 0.46

a 
± 0.02 1.40

a 
± 0.09 

Baby back ribs Raw 4 * 0.46
a 
± 0.01 0.85

a 
± 0.13 

 Roasted * * * * 
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Table 4.17.  Vitamin composition of raw and cooked separable fat representing all pork 

loin cuts.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Separable fat 

type 

 

 

N 

 

  

Cyanocobalamin 

(µg/100 g) 

 

Pyridoxine 

hydrochloride 

(mg/100 g) 

 

Pantothenic  

acid 

(mg/100 g) 

Raw 1 0.70 0.181 0.611 

Cooked 1 0.71 0.211 0.694 
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 Table 4.18.  Vitamin composition of separable lean and separable fat combined in blade 

chop bone in, blade roast bone-in and baby back ribs. 

 

Cuts 

 

Cooking 

method 

 

n 

 

Cyanocobalamin 

(µg/100 g) 

Pyridoxine 

hydrochloride 

(mg/100 g) 

Pantothenic 

acid 

(mg/100 g) 

Blade chops bone-in Raw 6 0.55 0.63 1.04 

 Braised 6 0.62 0.64 0.95 

 Broiled 6 0.66 0.74 1.10 

 Pan-fried 6 0.72 0.75 1.17 

Blade roast bone-in Raw 6 0.55 0.63 1.04 

 Roasted 6 0.79 0.79 1.33 

Baby back ribs Raw 4 * 0.20 0.46 

 Roasted * * * * 

*Values not determined.
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Table 4.19. Vitamin D composition of separable lean of bone-in blade  

chop/roast. 

 

 

 

 

 

 

 

 

*Values not determined. 

  

 

 Cuts 

 

Cooking 

method 

 

 

n 

 

 

IU/100 g 

Blade chop bone-in 

 Raw 1 22.4 

 Braised 1 36.0 

 Broiled 1 36.4 

 Pan-fried 1 23.2 

Blade roast bone-in Raw 1 22.4 

 Roasted 1 31.2 

Baby back ribs Raw * * 

 Roasted * * 
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Table 4.20.  Vitamin D composition of separable                                                                                                   

fat raw and cooked representing all pork loin cuts.  
 

 

 

 

 

Separable fat 

type 

 

 

N 

 

   

IU/100 g 

Raw  1 69.2 

Cooked 1 71.6 
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Table 4.21. Vitamin D composition of separable lean and separable fat                  

combined in blade chop bone in, blade roast bone-in. 

 

 

 

 

 

 

 

*Values not determined.

 

                    

Cuts 

 

Cooking 

method 

 

 

n 

 

 

IU/100 g 

Blade chops bone-in Raw 1 28.93 

 Braised 1 39.16 

 Broiled 1 39.64 

 Pan-fried 1 27.42 

Blade roast bone-in Raw 1 28.93 

 Roasted 1 34.99 

Baby back ribs Raw * * 

 Roasted * * 
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Table 4.22. Fatty acid (FA) composition of separable lean                                                                  

(g/100 g) from raw and roasted blade roast bone-in (± SEM).  

 

Fatty acids 

 

Blade roast bone-in 

Raw 

(n = 12) 

Roasted 

 (n = 12) 

  

  8:0 Caprylic 0.000
b 

± 0.000 0.002
a 
± 0.000 

10:0 Capric 0.007
b
 ± 0.001 0.109

a
 ± 0.000   

12:0 Lauric 0.005
b
 ± 0.000 0.009

a
 ± 0.000   

14:0 Myristic 0.058
b
 ± 0.012  0.014

a
 ± 0.009   

14:1 Myristoleic 0.000
b
 ± 0.000 0.002

a
 ± 0.000   

15:0 Pentadecanoic 0.002
b
 ± 0.001 0.006

a
 ± 0.001   

15:1 Pentadecenoic 0.000 ± 0.000 0.000 ± 0.000   

16:0 Palmitic 1.208
b
 ± 0.101 2.408

a
 ± 0.142   

16:1 Palmitoleic 0.132
a 
± 0.014 0.195

a
 ± 0.036   

17:0 Heptadecanoic 0.014
b
 ± 0.001 0.035

a
 ± 0.004   

17:1 Heptadecenoic 0.000 ± 0.000 0.000 ± 0.000   

18:0 Stearic 0.656
b
 ± 0.053 1.13

a
 ± 0.093   

18:1 Oleic 1.940
b 

± 0.173 3.872
a 
± 0.229   

18:2 Linoleic 0.067
b
 ± 0.033 1.338

a
 ± 0.011   

18:3 Gamma Linolenic 0.003
a
 ± 0.000 0.003

a
 ± 0.001   

18:3 Linolenic 0.025
b
 ± 0.001 0.048

a
 ± 0.04   

18:4 Octadecatetraenoic 0.000 ± 0.000 0.000 ± 0.000   

20:0 Arachidic 0.009
b
 ± 0.001 0.018

a
 ± 0.001   

20:1 Eicosenoic 0.036
b
 ± 0.003 0.076

a
 ± 0.005   

20:2 Eicosadienoic 0.026
b
 ± 0.001 0.054

a
 ± 0.003   

20:3 Eicosatrienoic 0.003
b
 ± 0.001 0.007

a
 ± 0.001   

20:4 Arachidonic 0.067
b
 ± 0.002 0.060

a
 ± 0.002   

20:5 Eicosapentaenoic 0.000 ± 0.000 0.000 ± 0.000   

22:0 Behenic 0.001
b
 ± 0.001 0.002

b
 ± 0.001   

22:1 Erucic 0.000 ± 0.000 0.000 ± 0.000   

22:5 Docosapentaenoic 0.007
a
 ± 0.000 0.006

a
 ± 0.000   

22:6 Docosahexaenoic 0.000 ± 0.000 0.000 ± 0.000   

24:0 Lignoceric 0.000 ± 0.000 0.002
a
 ± 0.000   

Monounsaturated FA 2.283
b 

± 0.207 4.518
a 
± 0.270   

Polyunsaturated FA 0.793
b
 ± 0.038 1.502 

a 
± 0.118   

Unsaturated FA 3.077
b
 ± 0.215 6.020

a
 ± 0.298   

Saturated FA 1.957
b
 ± 0.161 3.928

a
 ± 0.249   

Omega 3 FA 0.029
b
 ± 0.003 0.059

a
 ± 0.007   

Omega 6 FA 0.801
b
 ± 0.037 1.510

a
 ± 0.116 
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Table 4.22. Ctd. Fatty acid (FA) composition of separable                                                                                 

lean (g/100 g) of selected pork loin cuts (± SEM) with                                                                 

various cooking methods. 

 

Fatty acids 

 

Blade roast bone-in 

Raw 

(n = 12) 

Roasted  

(n = 12) 

  

Omega 9 FA 2.065
b 

± 0.184 4.125
a 
± 0.247 

Total 18:1 cis 2.115
b 

± 0.191 4.208
a 
± 0.250   

Total 18:1 trans 0.018
b 

± 0.003 0.055
a 
± 0.012   

Total 18:2 trans 0.000
b 

± 0.000 0.011
a 
± 0.003   

Total 18:3 trans 0.000
b 

± 0.000 0.004
a 
± 0.000   

Trans FA 0.018
b 

± 0.003 0.066
a 
± 0.015   

Total FA 5.033
b 

± 0.406 9.948
a 
± 0.637   

ab
Means within a row with similar letters are not significantly different                                                    

(P ≥ 0.05). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



                          Texas Tech University, Jodie Michelle Halter, May 2012 

70 
 

              Table 4.23. Fatty acid (FA) composition of separable lean                                                                                                                                

(g/100 g) of selected pork loin cuts (± standard error) cooked by                                                                                         

various cooking methods.  

 

Fatty acids 

 

Baby back rib 

Raw 

(n = 12) 

Roasted  

(n = 12) 

  8:0 Caprylic 0.000 ± 0.000 0.000 ± 0.000 

10:0 Capric 0.011
a 
± 0.000 0.028

a 
± 0.009 

12:0 Lauric 0.008
b 

± 0.000 0.015
a 
± 0.001 

14:0 Myristic 0.113
b 

± 0.006 0.225
a 
± 0.014 

14:1 Myristoleic 0.000 ± 0.000 0.000 ± 0.000 

15:0 Pentadecanoic 0.001
b 

± 0.001 0.010
a 
± 0.001 

15:1 Pentadecenoic 0.000 ± 0.000 0.000 ± 0.000 

16:0 Palmitic 2.145
b 

± 0.092 3.822
a 
± 0.200 

16:1 Palmitoleic 0.229
b 

± 0.013 0.380
a 
± 0.022 

17:0 Heptadecanoic 0.031
b 

± 0.002 0.059
a 
± 0.003 

17:1 Heptadecenoic 0.000 ± 0.000 0.000 ± 0.000 

18:0 Stearic 1.133
b 

± 0.055 2.403
a 
± 0.097 

18:1 Oleic 3.597
b 

± 0.180 6.483
a 
± 0.318 

18:2 Linoleic 1.320
b 

± 0.088 2.440
a 
± 0.187 

18:3 Gamma Linolenic 0.000 ± 0.000 0.000 ± 0.000 

18:3 Linolenic 0.054
b 

± 0.005 0.104
a 
± 0.010 

18:4 Octadecatetraenoic 0.000 ± 0.000 0.000 ± 0.000 

20:0 Arachidic 0.015
b 

± 0.001 0.027
a 
± 0.002 

20:1 Eicosenoic 0.062
b 

± 0.003 0.117
a 
± 0.006 

20:2 Eicosadienoic 0.051
b 

± 0.002 0.100
a 
± 0.007 

20:3 Eicosatrienoic 0.001
b 

± 0.001 0.012
a 
± 0.001 

20:4 Arachidonic 0.069
b 

± 0.002 0.078
a 
± 0.002 

20:5 Eicosapentaenoic 0.000 ± 0.000 0.000 ± 0.000 

22:0 Behenic 0.000 ± 0.000 0.000 ± 0.000 

22:1 Erucic 0.000 ± 0.000 0.000 ± 0.000 

22:5 Docosapentaenoic 0.010
b 

± 0.001 0.014
a 
± 0.000 

22:6 Docosahexaenoic 0.000 ± 0.000 0.000 ± 0.000 

24:0 Lignoceric 0.000 ± 0.000 0.000 ± 0.000 

Monounsaturated FA 4.192
b 

± 0.218 7.468
a 
± 0.340 

Polyunsaturated FA 1.493
b 

± 0.095 2.723
a 
± 0.193 

Unsaturated FA 5.685
b 

± 0.217 10.203
a 
± 0.509 

Saturated FA 3.442
b 

± 0.161 6.163
a 
± 0.275 

Omega 3 FA 0.068
b 

± 0.006 0.134
a 
± 0.007 

Omega 6 FA 1.495
b 

± 0.094 2.715
a 
± 0.191 
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Table 4.23. Ctd. Fatty acid (FA) composition of separable                                                             

lean (g/100 g) of selected pork loin cut (± SEM) with                                                        

various cooking methods  

           

 

Fatty acids 

 

Blade roast bone-in 

Raw 

(n = 12) 

Roasted 

 (n = 12) 

Omega 9 FA 3.802
b 

± 0.200 6.838
a 
± 0.312 

Total 18:1 cis 3.927
b 

± 0.194 7.033
a 
± 0.347 

Total 18:1 trans 0.061
b 

± 0.012 0.116
b 

± 0.019 

Total 18:2 trans 0.019
b 

± 0.002 0.031
a
 ± 0.005 

Total 18:3 trans 0.008
b 

± 0.000 0.012
a 
± 0.002 

Trans FA 0.082
b 

± 0.016 0.158
a 
± 0.025 

Total FA 9.127
b 

± 0.474 16.354
a 
± 0.808 

a,b
Means within a row with similar letters are not 

significantly different (P ≥ 0.05). 
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Table 4.24. Fatty acid composition of separable fat raw and                                                

cooked representing all pork loin cuts.  
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fatty acids  

 

Separable fat type 

 

Raw (n = 1) 

 

Cooked (n = 1) 

 

  8:0 Caprylic  0.007  0.007 

10:0 Capric  0.046  0.054 

12:0 Lauric  0.046  0.054 

14:0 Myristic  0.718  0.861 

14:1 Myristoleic  0.011  0.012 

15:0 Pentadecanoic  0.033  0.039 

15:1 Pentadecenoic  0.007  0.007 

16:0 Palmitic 12.001 14.800 

16:1 Palmitoleic  1.030  1.150 

17:0 Heptadecanoic  0.202  0.247 

17:1 Heptadecenoic  0.007  0.007 

18:0 Stearic  6.540  8.230 

18:1 Oleic 19.300 22.900 

18:2 Linoleic  8.500 10.100 

18:3 Gamma Linolenic  0.007  0.007 

18:3 Linolenic  0.368  0.416 

18:4 Octadecatetraenoic  0.007  0.007 

20:0 Arachidic  0.092  0.121 

20:1 Eicosenoic  0.376  0.459 

20:2 Eicosadienoic  0.337  0.409 

20:3 Eicosatrienoic  0.042  0.049 

20:4 Arachidonic  0.147  0.160 

20:5 Eicosapentaenoic  0.007  0.007 

22:0 Behenic  0.007  0.007 

22:1 Erucic  0.007  0.007 

22:5 Docosapentaenoic  0.032  0.037 

22:6 Docosahexaenoic  0.012  0.012 

24:0 Lignoceric  0.007  0.007 

Monounsaturated FA 21.200 25.100 

Polyunsaturated FA  9.020 10.700 

Unsaturated FA 30.200 35.800 

Saturated FA 18.800 23.300 

Omega 3 FA  0.454  0.513 

Omega 6 FA  8.980 10.700 
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Table 4.24. Ctd. Fatty acid composition of separable fat raw and 

 cooked representing all pork loin cuts. 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fatty acids  

 

Separable fat type 

 

Raw (n = 1) 

 

Cooked (n = 1) 

 

Omega 9 FA 19.700 23.400 

Total 18:1 cis 20.700 24.600 

Total 18:1 trans  0.348  0.356 

Total 18:2 trans  0.091  0.088 

Total 18:3 trans  0.047  0.053 

Trans FA  0.464  0.476 

Total FA 51.700 62.300 
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Table 4.25. Fatty acid (FA) composition of separable lean                                                                 

and separable fat combined (g/100 g) of selected pork loin                                                                   

cuts with various cooking methods.  

 

Fatty acids 

 

Blade roast bone-in 

Raw 

(n=12) 

Roasted 

(n=12) 

  8:0 Caprylic 0.001 0.002 

10:0 Capric 0.012 0.104 

12:0 Lauric 0.011 0.013 

14:0 Myristic 0.150 0.094 

14:1 Myristoleic 0.002 0.003 

15:0 Pentadecanoic 0.006 0.009 

15:1 Pentadecenoic 0.001 0.001 

16:0 Palmitic 2.713 3.572 

16:1 Palmitoleic 0.257 0.285 

17:0 Heptadecanoic 0.040 0.055 

17:1 Heptadecenoic 0.001 0.001 

18:0 Stearic 1.477 1.797 

18:1 Oleic 4.361 5.659 

18:2 Linoleic 1.243 2.161 

18:3 Gamma Linolenic 0.004 0.003 

18:3 Linolenic 0.073 0.083 

18:4 Octadecatetraenoic 0.001 0.001 

20:0 Arachidic 0.021 0.028 

20:1 Eicosenoic 0.083 0.112 

20:2 Eicosadienoic 0.069 0.087 

20:3 Eicosatrienoic 0.008 0.011 

20:4 Arachidonic 0.078 0.069 

20:5 Eicosapentaenoic 0.001 0.001 

22:0 Behenic 0.002 0.002 

22:1 Erucic 0.001 0.001 

22:5 Docosapentaenoic 0.010 0.009 

22:6 Docosahexaenoic 0.002 0.001 

24:0 Lignoceric 0.001 0.001 

Monounsaturated FA 4.921 6.451 

Polyunsaturated FA 1.94 2.366 

Unsaturated FA 6.859 8.817 

Saturated FA 4.306 5.747 

Omega 3 FA 0.088 0.102 

Omega 6 FA 1.942 2.373 
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Table 4.25. Ctd. Fatty acid (FA) composition of separable                                                     

lean and separable fat (g/100 g) of selected pork loin                                                                     

cuts with various cooking methods.  

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fatty acids 

 

 

Blade roast bone-in 

Raw 

(n = 12) 

Roasted  

(n = 12) 

Omega 9 FA 4.524 5.935 

Total 18:1 cis 4.707 6.123 

Total 18:1 trans 0.064 0.083 

Total 18:2 trans 0.013 0.018 

Total 18:3 trans 0.007 0.009 

Trans FA 0.080 0.105 
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Table 4.26. Fatty acid (FA) composition of separable lean                                                            

and separable fat combined (g/100 g) of selected pork loin                                                          

cuts with various cooking methods.  

 

Fatty acids 

 

Baby back ribs 

Raw 

(n = 12) 

Roasted  

(n = 12) 

  8:0 Caprylic 0.001 0.001 

10:0 Capric 0.016 0.030 

12:0 Lauric 0.014 0.018 

14:0 Myristic 0.204 0.281 

14:1 Myristoleic 0.002 0.001 

15:0 Pentadecanoic 0.006 0.013 

15:1 Pentadecenoic 0.001 0.001 

16:0 Palmitic 3.629 4.789 

16:1 Palmitoleic 0.350 0.448 

17:0 Heptadecanoic 0.057 0.076 

17:1 Heptadecenoic 0.001 0.001 

18:0 Stearic 1.947 2.588 

18:1 Oleic 5.961 7.929 

18:2 Linoleic 2.401 3.115 

18:3 Gamma Linolenic 0.001 0.001 

18:3 Linolenic 0.101 0.131 

18:4 Octadecatetraenoic 0.001 0.001 

20:0 Arachidic 0.027 0.035 

20:1 Eicosenoic 0.109 0.147 

20:2 Eicosadienoic 0.094 0.127 

20:3 Eicosatrienoic 0.007 0.015 

20:4 Arachidonic 0.081 0.085 

20:5 Eicosapentaenoic 0.001 0.001 

22:0 Behenic 0.001 0.001 

22:1 Erucic 0.001 0.001 

22:5 Docosapentaenoic 0.013 0.016 

22:6 Docosahexaenoic 0.002 0.001 

24:0 Lignoceric 0.001 0.001 

Monounsaturated FA 6.752 9.022 

Polyunsaturated FA 2.626 3.426 

Unsaturated FA 9.375 12.458 

Saturated FA 5.754 7.673 

Omega 3 FA 0.126 0.167 

Omega 6 FA 2.622 3.419 
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Table 4.26. Ctd.  Fatty acid (FA) composition of separable                                                            

lean and separable fat (g/100 g) of selected pork loin cuts                                                    

with various cooking methods. 

 

 

 

 

 

 

 

 

 

Fatty acids 

 

Baby back ribs 

Raw 

(n = 12) 

Roasted  

(n = 12) 

Omega 9 FA 6.195 8.297 

Total 18:1 cis 6.452 8.581 

Total 18:1 trans 0.104 0.137 

Total 18:2 trans 0.030 0.036 

Total 18:3 trans 0.014 0.016 

Trans FA 0.140 0.186 
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Table 4.27.  Percentage of daily values (DV) supplied by a 100-g serving of separable lean and separable fat combined for 

selected pork loin cuts prepared by various cooking methods. 

 
 

Food component 

 

 

DV
1
 

 

 

                         Blade chop bone-in 

 

Raw 

(% of DV) 

 

Braised 

(% of DV) 

 

Broiled 

(% of DV) 

 

Pan-fried 

(% of DV) 

Fat 65 g 19.0 24.2 22.2 24.9 

Saturated fatty acids 20 g 27.82 38.40 38.68 38.27 

Cholesterol 300 mg 20.69 28.49 25.71 27.12 

Total Carbohydrate
2 

300 g 0 0 0 0 

Fiber
2 

25 g 0 0 0 0 

Sodium 2,400  mg 2.86 2.88 3.07 3.54 

Potassium 3,500 mg 8.21 7.17 8.99 9.09 

Protein 50 g 39.4 52.5 46.8 49.6 
1
DV: USDA, 2007 

2
ND: Total Carbohydrate and fiber assumed to be “zero” 
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Table 4.28. Percentage of daily values (DV) supplied by a 100-g serving of separable lean and separable fat combined for 

selected pork loin cuts prepared by various cooking methods. 
 
 

 

Food component 

 

 

 

 

DV
1
 

 

Blade roast bone-in  Baby back ribs 

 

Raw 

 (% of DV) 

 

Roasted 

(% of DV) 

 

 

 

Raw 

(% of DV) 

 

Roasted 

(% of DV) 

Fat 65 g 19.0 25.4 25.1 33.2 

Cholesterol 300 mg 20.69 27.19 27.81 27.65 

Total carbohydrate
2 

300 g 0 0 0 0 

Fiber
2 

25 g 0 0 0 0 

Protein 50 g 39.4 48.0 38.8 45.4 
1
DV: USDA, 2007 

2
ND: Total Carbohydrate and fiber assumed to be “zero” 
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Table 4.29. Percentage of recommended daily intakes (RDI) of a 100-g serving of separable lean and                                                   

separable fat combined of selected pork loin cuts prepared by various cooking methods. 

 

Nutrient 

 

RDI
1
 

 

Blade chop bone-in 

 

Raw 

 (% of RDI) 

 

Braised 

(% of RDI) 

 

Broiled 

(% of RDI) 

 

Pan-fried 

(% of RDI) 

Calcium 1,000 mg 3.7 5.1 5.6 5.2 

Iron 18 mg 3.3 4.2 4.8 4.7 

Thiamin 1.5 mg 33.21 32.58 32.53 32.61 

Riboflavin 1.7 mg 14.80 13.92 13.92 14.60 

Niacin 20 mg 33.50 36.87 39.64 41.59 

Phosphorous 1,000 mg 20.7 18.3 24.1 22.6 

Magnesium 400 mg 4.3 4.8 5.1 5.1 

Zinc 15 mg 17.3 20.7 21.0 19.2 

Selenium 70 μg 42.0 59.7 52.0 52.4 

Copper 2.0 mg 4.1 5.0 5.0 5.0 

Manganese 2.0 mg 0.4 0.5 0.5 0.5 
1
RDI: USDA, 2007 
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Table 4.30. Percentage of recommended daily intakes (RDI) of a 100-g serving of separable lean and                                            

separable fat combined of selected pork loin cuts prepared by various cooking methods. 
 

1
RDI: USDA, 2007 

 

 

 

 

 

 

 

 

 

 

 

Nutrient 

 

 

 

 

RDI
1
 

 

Blade roast bone-in  

 

Baby back ribs 

 

Raw 

 (% of RDI) 

 

        Roasted 

  (% of RDI) 

 

 

 

 

                   Raw 

         (% of RDI) 

 

              Roasted 

             (% of RDI) 

Calcium 1,000 mg 3.7 3.4 3.7 4.6 

Iron 18 mg 3.3 4.5 4.2 0.92 

Thiamin 1.5 mg 33.21 31.89 30.72 30.77 

Riboflavin 1.7 mg 14.80 16.03 13.56 12.62 

Niacin 20 mg 33.50 37.30 33.89 37.37 

Phosphorous 1,000 mg 20.7 19.4 15.4 16.5 

Magnesium 400 mg 4.3 4.7 4.2 4.1 

Zinc 15 mg 17.3 21.5 16.9 20.5 

Selenium 70 μg 42.0 55.4 43.8 45.9 

Copper 2.0 mg 4.1 4.5 5.0 5.5 

Manganese 2.0 mg 0.5 0.5 0.4 0.5 
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CHAPTER V 
 

CONCLUSION 
 

 Pork is the world’s leader in meat consumption and the U.S. ranks third in 

consumption.  The swine industry and breeders have worked diligently through breeding 

and feeding to produce the leanest product available to consumers.  The last update of the 

pork loin cuts was performed in 1991.  The USDA, NPB and TTU decided to update the 

NDB in collaboration with USDA NDL and National Pork Board. The results of this 

research update the pork nutrition database in SR 23/24 which helps the consumers, 

health professional, and industry people. Pork is a very nutritional product.  The study 

indicated that pork is an excellent source of lean protein, thiamin, niacin and selenium 

and also a good source of riboflavin, phosphorous and zinc. However, pork is not a good 

source of Mg, Fe, Mn, K, Cu, Ca, and fiber.  This study shows that there has been a 

decrease in total fat % and kcal on 100 g basis compared to past products. Consumers 

have become more aware about their health and health related illnesses such as heart 

disease and cancer.  With these concerns consumers are looking for a leaner, healthier 

choice at the dinner table.  The National Nutrient Data Bank provides the nutritional 

content of foods intended to be used by consumers, health professionals, and the food 

industry not only in the United States, but world-wide.  This research shows the swine 

industry and breeders have heard the concerns of the consumers and are providing a 

healthier choice than previous years. 
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APPENDIX 

Table A.1. Copy of the receiving log   

        

Study:    
       

Received by:   
       

          

Date  

Received 

Date 

 Purchased CUT Priority Quantity (pks) Total wt (lbs) Store State Condition FedEx # 
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Table A. 2. Copy of the dissection data sheet - cooked 

  
Pork Loin Study - Priority 1  

DISSECTION DATA SHEET - COOKED  

  

Project: Pork Loin         

Dissection Date:    

LOCATION

:      

Total Packages:    

CUT/COOKING 

METHOD:     

Total Package wt (gm)-sealed:   Initial Internal Temp (°F):     

Total pieces:    Dissection start:     

Total pieces wt (gm) RAW:   Dissection ends:     

Total Pieces wt (gm) cooked:         

Total Sep Fat wt (gm) cooked:         

Total Sep Lean wt (gm) cooked:        

Total Refuse wt (gm) cooked:        

Sample 

Tag 

Code 

Initial 

wt (gm) 

- RAW 

Initial 

Chop 

Thicknes

s (mm) 

Initial Fat 

Thicknes

s (mm) - 

@ 1/4 

Initial Fat 

Thickness 

(mm) - @ 

1/2 

Initial Fat 

Thickness 

(mm) - @ 

3/4 

Time 

Cooked 

(mins) 

Cooked 

Internal 

Temp 

(°F) 

Cooled 

Internal 

Temp 

(°F)  

1                    

2                    

3                    

4                    

5                    
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Sample 

Cooked 

wt (gm) 

Tag 

Code 

Chop 

Thickness 

(mm) 

Fat 

Thickness 

(mm) - @ 

1/4 

Fat 

Thickness 

(mm) - @ 

1/2 

Fat 

Thickness 

(mm) - @ 

3/4 

Sep 

Lean wt 

(gm) 

Sep Fat 

wt (gm) 

ConTissue 

wt (gm) 

Bone 

wt 

(gm) 

1                     

2                     

3                     

4                     

5                     
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Table A.3. Shipping form for the request of analysis of samples  

 

ANALYSIS REQUEST FORM 

 

To: Address 

 

From: Address 

 

Ship date: 

 

Sample No. Assay Assay 

group 

Sample 

description 

Sample size Analysis Special 

Instructions 

       

       

       

       

       

       

 

 

 

 

 


