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CHAPTER I 

INTRODUCTION 

Cooking method and temperature often have the greatest effects 

of any variable on meat palatability. Raw meat, which is inedibly 

tough, can be made acceptably tender with proper cooking. Conversely, 

meat with inherently excellent palatability can be reduced many fold 

in palatability by improper cooking. Considerable research has been 

done on beef roast cookery, both from the frozen and thawed states. 

This work demonstrated the superior tenderness, juiciness and cooked 

yield of products roasted at low oven temperatures as compared to 

high oven temperatures. Little work has been done with pork cooked 

at low temperatures from the frozen or thawed states. The purposes 

of this study were to determine the effects of low temperature roast

ing and of thawing before or during cooking of pork loin roasts on 

palatability, cooked yield and cooking time. 



CHAPTER II 

LITERATURE REVIEW 

The tenderizing effect of long-time, low-temperature cookery of 

beef has been reported since Cover (1937) published her work on roasts. 

She found that well-done roasts were much more tender when cooked at 

a low oven temperature of 125 C than at a higher oven temperature 

(225 C). A longer cooking time, rather than a low oven temperature, 

was suggested as a reason for increased tenderness. Cover later (1943) 

suggested that, when the rate of temperature rise was slow enough that 

at least 30 hr were required to lose the rare, pink color, the roasts 

always were tender. 

Bramblett and Vail (1964) found that beef muscle cooked to a 65 C 

internal temperature required two to four times as long to cook at 

68 C as at 93 C. Muscle cooked at 68 C was more tender and had superior 

flavor and appearance, but it had greater cooking losses and less 

juiciness than the muscle cooked at 93 C. They suggested that slower 

rates of heat penetration and prolonged periods of time at 57 to 60 C 

may promote softening of connective tissue without extensive hardening 

of the muscle fibers. 

Marshall ei ai. (1960) cooked top round roasts at oven tempera

tures of 93, 107 and 121 C to internal temperatures of 60, 70 and 80 C. 

During low-temperature roasting, evaporative losses increased with 

increases in the internal temperature of the meat, drip losses increased 

with increased oven temperature and with increased internal temperature, 

and total losses were greater at the lowest oven temperature. At all 



oven temperatures, total cooking losses were greater at the highest 

interna! temperature. 

Schoman (1960) concluded that an oven temperature of 121 C was 

superior to 149 C for roasting beef. Roasting losses and power con

sumption were decreased by 8%; however, roasting time was increased 

by about 25% at 121 C. Laakkonen et ai. (1970) simulated cooking of 

steamship round roasts in 121 C ovens by using 2.5-cm steaks heated 

from 30 to 60 C in a water bath at a rate of .1 C/minute. The steaks 

were heated in vacuumized plastic bags. Some steaks were removed from 

the water bath after 3 hr of heating and then at every hour until 10 

hr of cooking had elapsed. After 6 hr of heating, the samples reached 

an internal temperature of about 60 C, which represented the condition 

of rare meat. At 6 hr most of the decrease in Warner-Bratzler (W-B) 

shear value which would occur during 10 hr of heating already had 

occurred. Weight loss for the muscle after 6 hr of cooking was only 

21.9% as compared to 38.7% for the well-done control steaks cooked 

to 63 C in deep fat. The meat also was juicier at 60 C than in the 

controls. These researchers suggested that retention of the meat 

juices together with the shrinkage of collagen, may explain in

creased tenderness of meat cooked for a long time at low temperatures. 

The thawing of frozen meat either before or during cooking has 

little effect on the cooked product. Lowe et_ ai. (1952) found no 

difference in aroma, texture, flavor and juiciness of lamb rib, loin 

or sirloin chops thawed before or during cooking. However, both sir

loin and rib chops thawed during cooking tended to be less tender than 



those thawed prior to cooking. These researchers also found that paired 

leg of lamb roasts (one frozen and one thawed when cooking began) had 

about the same total cooking losses and few differences in palatability 

scores. 

Lind et, ai. (1971) worked with lamb chops and reported that cook

ing losses, flavor, juiciness and W-B shear values were unaffected 

by the state of the meat at the start of cooking. About one-third 

to one-half longer time was required to cook meat from the frozen 

state than from the thawed state. However, Vail ei £]_. (1943) found 

that pork loin roasts thawed during cooking were less tender than those 

thawed before cooking. One-third to one-half more cooking time was 

needed for the frozen roasts. 

Fulton and Davis (1975) compared cooking time, yield and palata

bility of paired beef, pork and lamb roasts cooked from either the 

frozen or thawed state. Cooking time averaged 1.4 to 10.0 min/kg 

longer for the roasts cooked from the frozen state. Cooking time 

was greater for frozen roasts with a larger amount of bone. Overall 

yield, juiciness and flavor of the cooked lean meat from the beef, 

pork and lamb roasts were not affected by the state at the start of 

cooking. All pork roasts had a higher yield of cooked lean meat when 

cooked from the frozen state. 

Lentz (1961) postulated that increasing the temperature of the 

cooking medium over that generally recommended for a given cut of 

meat might reduce cooking time from the frozen state. He found that 

temperature of the cooking medium influenced the rate of heat pene-



tration. The higher the temperature of the medium, the faster heat 

penetrated to the interior. However, an increased cooking tempera

ture may adversely affect the cooking losses and palatability of the 

cooked product. 



CHAPTER III 

LOW TEMPERATURE COOKERY OF PORK LOIN ROASTS 

FROM THAWED AND FROZEN STATES 

Summary 

Cooking of pork loin roasts to an internal temperature below 

74 C was found to be undesirable. Even though the muscle had a well-

done appearance, sensory panel members detected an undesirable serum 

flavor in the samples. Juiciness and tenderness scores were favor

able, but overall acceptability scores were low because of the serum 

flavor. Based on this preliminary study and the work of Carl in 

et_ ai. (1965), the remaining roasts were cooked to an internal tem

perature of 77 C. 

Four roasts from each of eight pairs of pork loins were roasted 

at an oven temperature of either 93, 121, 149 or 163 C until an in

ternal temperature of 77 C was reached. All 64 roasts were frozen. 

Roasts from the left side of each animal were thawed in the oven and 

roasts from the right loin were thawed prior to cooking. Oven tem

peratures were randomly assigned to each pair of roasts. 

Frozen roasts required 1.3 times longer to cook, were judged 

more juicy and more acceptable by the sensory panel, and retained 

more moisture in the cooked product than did roasts thawed prior to 

cooking. Roasting at 93 C required 3.4 times longer than roasting 

at 163 C and 2.4 times longer than at the 121 C oven temperature. 

Variability in cooking time was found to be the greatest problem 

when cooking at 93 C. Evaporative and total cooking losses were 



higher (P<.05) for roasts cooked at the lowest temperature. Tender

ness scores, as well as chew count and W-B shear values, were more 

favorable for roasts cooked at 93 C. Sensory panel juiciness score, 

however, was lowest for the product cooked at 93 C. 

Roasting at 121 C resulted in the most uniform cooking time in 

min/kg and required 1.4 times longer than roasting at the recommended 

temperature of 163 C. Evaporation and total cooking losses were least 

for the 121 C temperature. No difference was noted for all palatability 

and proximate composition traits among the three higher oven tempera

tures. 

Animals were the largest source of variance for 14 of the 19 

traits studied. Many of the interactions involving animals, cook

ing temperature and thawing method were significant. 

These results indicate that roasting of pork loins at tempera

tures below the recommended 163 C is favorable. Based on the study 

of Schoman (1960) and this study, roasting pork loin roasts at 121 C 

can reduce energy consumption and result in a product that is highly 

palatable. 

Introduction 

Cooking method and time have been recognized as primary factors 

influencing the tenderness, juiciness and cooked yield of meat. For 

many years, an oven temperature of 177 C and a meat internal tempera

ture of 85 C were recommended for the roasting of pork. The most 

widely known research in pork cookery was conducted at Iowa State 
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University by Carlin ei ai. (1965). They roasted 2.0-kg pork loin 

roasts at oven temperatures of 149, 163, 177 or 191 C to internal 

temperatures of either 77 or 85 C. The lower cooking temperatures 

and the internal temperature of 77 C tended to give lower cooking 

losses and greater tenderness and juiciness scores. Current recom

mendations of a 163 C oven temperature and a 77 C internal meat 

temperature were based on this research. 

Research with beef has demonstrated that low temperature cookery 

produces a product with less shrinkage and greater palatability than 

does a high cooking temperature (Cover, 1937; Bramblett et ai., 1959; 

Bayne et_ ai. , 1969). These researchers found that meat was more tender 

and juicy when cooked at low temperatures and that these palatability 

traits were directly influenced by the internal temperature of the 

cooked product. Weir eiai. (1963), Bramblett and Vail (1964) and 

Carlin eiai. (1965) reported an increase in shrinkage and total cook

ing losses and a decrease in cooked product with increases in internal 

temperature. These studies indicated that the rate of heating and 

the final temperature of the meat significantly affected tenderness 

and weight loss during cooking. 

Cooking methods recommended for fresh meat also may be used for 

frozen or defrosted meat (Vail eiai-, 1943). Thawing frozen meat 

either before or during cooking had little effect on the cooked 

product (Kalen ei ai., 1948; Lowe eiai., 1952; Lind eiai., 1971). 

About one-third to one-half longer time was required to cook meat 

from the frozen state than from the unfrozen state (Lowe ei ai., 1952; 

Lind et al., 1971). 
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Most of the research on low temperature cooking, as well as cook

ing from the frozen state, has been done with beef. If the same pro

cedures could be applied to pork, increased palatability and cooked 

yield could result. 

The purposes of this study were to determine the effects of low 

temperature roasting and of thawing before or duv-ing cooking of pork 

loin roasts on palatability, cooked yield and cooking time. 

Experimental Procedure 

Both loins were cut from 10 pork carcasses selected in a packing 

plant. The carcasses weighed between 57 and 68 kg and the muscle 

score was 3 in the Wisconsin system. The loins were shipped to the 

Texas Tech University Meats Laboratory and stored in a 3 C cooler. 

On the third day postmortem, the loins were trimmed to a subcutaneous 

fat covering of about 6 mm, and the tenderloin was removed to increase 

uniformity of roast size. Four roasts were cut from each loin from 

the section between the fourth rib and the ilium. Matching roasts 

from the two loins of each carcass were cut the same length. One of 

each pair was cooked from the frozen state and the other was thawed 

before cooking began. The roasts were wrapped, frozen and stored at 

-30 C for 3 to 14 days. 

Two pairs of loins were randomly chosen for preliminary studies. 

Four roasts were cooked at each of four oven temperatures (93, 121, 

149 and 163 C) to determine cooking times and temperature:doneness re

lationships. Cooking time per unit weight was calculated for each 
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oven temperature to allow proper scheduling of subsequent cooking 

trials. The roasts were sampled at internal temperatures of 69, 70, 

71, 72 and 73 C. A five-member panel evaluated doneness for both 

muscle and juices on a 5-point scale on which 5 = well done and 

1 = rare. Muscle also was evaluated for tenderness, juiciness, fla

vor and overall acceptability on a 9-point scale. It was postulated 

that roasting at a lower oven temperature might allow a final meat 

internal temperature lower than the recommended 77 C (Carlin eiai., 

1965). Since changes in W-B shear value and tenderness are related 

to protein denaturation, which is time-temperature dependent, it was 

postulated that pigment denaturation might also be time-temperature 

dependent. 

The 64 roasts from the remaining 16 loins were randomly assigned 

within each pair of loins to oven temperatures of either 93, 121, 

149 or 163 C. Roasts from the left side of the carcass were thawed 

in the oven while roasts from the right side were thawed in the pack

age at 3 C for about 24 hours. An internal temperature of -1 C was 

reached in the thawed roasts. 

During each cooking session, two randomly chosen cooking tempera

tures were used. One frozen and one thawed roast (at matching ana

tomical locations on the left and right loins) from each pair of loins 

were cooked at each oven temperature to an internal temperature of 

77 C. The internal temperature was monitored with a Leeds and Northrupp 

potentiometer with 3-mm copper constantan thermocouples. Holes were 

drilled in the frozen roasts for placement of thermocouples (Ferger 
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et_ ai., 1972). The thermocouples were positioned near the geometric 

center of the longissimus muscle. The roasts were cooked on wire racks 

in uncovered aluminum pans. 

Roasting was done in the two preheated ovens of an electric, 

household-type range. The selected oven temperatures were the median 

between the high and low temperatures during the heating:cooling cy

cles. The temperature in the ovens had a range of 26 C during a heat-

in9:cooling cycle at the 93 C setting; 21 C at 121 C; 20 C at 149 C; 

and 16 C at 163 C. These ovens were used because cooking conditions 

would more nearly match those found in a home, and these research 

findings should be more applicable to home situations. 

Four roasts were cooked for each sensory panel evaluation session. 

The longissimus muscle was excised from the cooked roasts and the fat 

and fascia were removed. Two cores, 2.5 cm in diameter, were taken 

from the longissimus muscle (figure 1). These cores were sliced into 

Figure 1. Location of cores taken for sensory evaluation (S) 
and W-B shear values (W). 
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10-mm-thick samples and served on warm plates for evaluation by a six-

member trained and experienced sensory panel. Each panel member received 

a sample from the same general location within each roast at each tast

ing session. Samples were scored for flavor, juiciness, tenderness 

and overall acceptability using a 9-point scale. A score of 9 = "ex

tremely juicy" or "tender" or "like extremely" for flavor and overall 

acceptability. Chew count also was determined. Two cores 1.3 cm in 

diameter were taken from the longissimus muscle adjacent to the sensory 

panel sample cores and were sheared four times each on a W-B shear 

machine. 

About 25 g of cooked longissimus muscle from each roast was chopped 

in a Waring blender. This chopped product was placed in a Whirl Pak 

and stored at -30 C. Analyses for moisture (vacuum oven drying), 

nitrogen (Kjeldahl), ether extract (Soxhlet) and ash (muffle furnace) 

were performed according to A.O.A.C. (1975) procedures. 

Data were analyzed by analysis of variance with oven temperature 

(T), thawing method (M), animal (A), T X M, T X A and M X A as sources 

of variance. Coefficients of variation and simple correlation coef

ficients were computed (Steel and Torrie, 1960). The predetermined 

acceptable level of probability was 5% and will be used in the follow

ing discussion. 

Results and Discussion 

Preliminary Study of Doneness. Figure 2 shows the effect of 

oven temperature on the internal meat temperature when a well-done 
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appearance was obtained. A well-done appearance occurred at a higher 

internal temperature when a higher oven temperature was used except 

for the 121 and 149 C oven temperatures, which gave identical results. 

These temperature:appearance relationships are further demonstrated 

in figures 3, 4 and 5. A 1 C change in internal temperature produced 

sizeable changes in meat pigment colors. Pigment changes were directly 

related to time and temperature of roasting. As the cooking tempera

ture decreased, the well-done appearance was achieved at a lower meat 

temperature. 

A well-done appearance at a 73 C or lower internal temperature 

did not guarantee a characteristic well-done flavor. Sensory panel 

scores for flavor indicated that cooking only until the well-done 

74 

73 

72 

71 

70 

69 

Internal temperature, C [" 

93 

Figure 2. 

121 149 163 

Oven temperature, C 

Temperature at which a well-done appearance was obtained 
at each oven temperature. 
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3 

Figure 3. Illustration of muscle and juice colors at an oven temperature 
of 93 C. Top photo--interna! temperature of 69 C; 

bottom photo--internal temperature of 70 C. 
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Figure 4. Illustration of muscle and juice colors at an oven temperature 
of either 121 or 149 C. Top photo--internal temperature of 71 C; 

bottom photo—internal temperature of 72 C. 
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Figure 5. Illustration of muscle and juice colors at an oven temperature 
of 163 C. Top photo--internal temperature of 72 C; 

bottom photo--internal temperature of 73 C. 
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appearance was achieved was undesirable. The flavor was described 

as "serum." Juiciness and flavor scores were favorable, but all 

panel members disliked the flavor. Overall acceptability scores 

also were low because of the serum flavor. Webb et ai. (1961) also 

found that pork internal temperatures below 74 C produced lower fla

vor scores than a temperature of 85 C. Based on these results, the 

internal temperature of 77 C recommended by Carlin eiai. (1965) was 

used in the remainder of the study. 

Roast Weights. Coefficients of variation (CV) and means for 

the effects of oven temperature, thawing method and animal on cooking 

variables are shown in table 1. No difference was seen among roast 

weights across oven temperatures. Frozen roasts, however, weighed 

56.1 g more than roasts thawed prior to cooking. 

The greatest variation in roast weight was due to animal differ

ence. Animals were the greatest source of variance for 14 of the 19 

variables measured in this study. Roast weights for Animal 6 aver

aged 115.0 g less than those for Animal 8. 

Cooking Time. This study showed that variability in cooking 

time was one of the major problems in low temperature roasting of 

pork loins. Cooking time and cooking time/kg were more variable 

(CV = 60.2 and 59.4, respectively) than any other variable in the 

experiment. Total cooking time varied widely, especially for roasts 

cooked at 93 C. Cooking time at this temperature averaged 441.4 min 

with a range from 372 to 482. Less variation was noted at the higher 

temperatures. Cooking time decreased as oven temperature increased. 
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TABLE 1. COEFFICIENTS OF VARIATION (CV) AND MEANS FOR THE EFFECTS OF OVEN 
TEMPERATURE, THAWING METHOD AND ANIMAL ON ROAST WEIGHT, COOKING 

TIME AND COOKING LOSSES 

CV or Number Raw Cooking Cooking Total 
source of of roast time, time. Drip Evaporative cooking 
variance roasts wt, kg min min/kg loss, % loss, % loss, % 

CV 64 10.4 60.2 59.4 30.8 27.1 22.0 

Oven temperature, C 

93 

121 

149 

163 

16 

16 

16 

16 

923.9^ 

908.9^ 

894.1^ 

890.9^ 

441.4^ 

183.1^ 

140.8^ 

131.4^ 

481.9^ 

201.2^ 

157.8^ 

147.5^ 

4.6^ 

5.0^^ 

5.5^ 

6.7^ 

18.2^ 

11.7^ 

13.0'' 

12.9^ 

22.9^ 

16.7^ 

18.5^ 

19.6^ 

Thawing method 

uuriny 
cooking 

Before 
cooking 

Animal 

1 
X 

2 

3 

4 

5 

6 

7 

8 

32 

32 

8 

8 

8 

8 

8 

8 

8 

8 

932.5^ 

876.4^ 

931.6^ 

916.0^ 

926.5^ 

912.8^^ 

908.2^^ 

834.1^ 

857.2^^ 

949.1^ 

250.3^ 

198.1^ 

238.4^^ 

220.0^ 

221.4^ 

250.4^ 

205.6^ 

211.2^^ 

cd 
212.8^° 

233.8^ 

270.1^ 

224.l'^ 

250.2^ 

242.2^^ 

230.8^ 

280.3^ 

216.3^ 

254.3^ 

247.1^ 

255.5^ 

5.4^ 

5.5^ 

4.8^^^ 

5.7^^ 

4.8^^^ 

4.4^ 

7.3^ 

4.5^^ 

r /-bed 
5.6 

6.5^^ 

13.8* 

14.1* 

13.0*'^ 

12.0* 

14.6"'^ 

11.0* 

17. S** 

14. l''̂  

15. ê ** 

14.l''= 

19.2* 

19.7* 

17.8*" 

17.7*'' 

19.4"^'' 

15.3* 

24.7^ 

18.5'̂ '= 

21.2'' 

20.6'='' 

a,b,c,d,e^gg^^ having different superscripts in a column within a 
source of variance are different (P<.05). 
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Cooking time at 93 C was 2.4 times longer than at 121 C, 3.1 times 

longer than at 149 C and 3.4 times longer than at 163 C. 

Internal temperature rose steadily and rapidly during the first 

part of each cooking period at all oven temperatures. The rate of 

increase in internal temperature of roasts thawed prior to cooking 

shown in figure 6 was least at an oven temperature of 93 C. The final 

internal temperature of these roasts was only 16 C less than the oven 

temperature; therefore, a slow temperature rise was expected near the 

end of the cooking period. 

Roasts which were thawed during cooking required 1.3 times long

er to cook than did roasts which were thawed prior to cooking (table 1). 

After 2 hr in the 93 C oven (figure 7), roasts started from the fro

zen state had reached an internal temperature of 0 C while those in 

the 121 C oven reached 0 C in 1 hour. After 1 hr in the oven, roasts 

had reached internal temperatures of 2 and 3 C in the 149 and 163 C 

ovens, respectively. After an internal temperature of 0 C was reached, 

the rise in internal temperature almost paralleled the rate of increase 

for roasts thawed prior to cooking. 

Animal differences also caused variations in cooking time (table 1) 

The low correlation (r = .22) between raw weight and cooking time 

indicates that factors other than weight of roasts were affecting 

cooking time. Some of these factors could be composition and con

figuration of the roasts and inherent animal variations. Animal 

differences also were seen in oven temperature X animal and thawing 

method X animal interactions, but no trend was noted. 
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+90 

+70 

+50 

+30 

+10 

-10 

Internal temperature, C [" 

163, .149 

Cooking time, hr 

Figure 6. Increase in internal temperature during cooking of roasts, which 
were thawed prior to cooking, at each oven temperature 

(93, 121, 149 or 163 C). 
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+90 

+70 

+50 

+30 

+10 

-10 

Internal temperature, C [ 

0 8 

Cooking time, hr 

Figure 1. Increase in internal temperature during cooking of roasts 
which were thawed during cooking, at each oven temperature 

(93, 121, 149 or 163 C). 
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Cooking time in minutes per kilogram showed a similar trend to 

total cooking time among oven temperatures and between thawing methods. 

Cooking at 121 C resulted in an average of 201.2 min/kg with only a 

30 min/kg range. The low correlation (r = .05) between raw roast 

weight and cooking time per kilogram indicates that roast size had 

little effect on cooking time per unit raw weight. Significant tem

perature X animal and thawing method X animal interactions showed 

that the response of different roasts from the same animal to oven 

temperature and thawing method differences was variable. 

Cooking Losses. Previous studies (Marshall eiai., 1960; Lentz, 

1961) showed that cooking losses were increased with higher cooking 

temperatures and longer cooking times. In this study, a fairly high 

relationship (r = .60) between cooking time and evaporation loss 

indicated that time in the oven significantly influenced cooking 

losses. Evaporation loss was much greater at 93 C than at the high

er cooking temperatures. Even though drip loss increased with an 

increase in oven temperature, the influence of evaporative loss on 

total cooking losses was greater (r = .92) than that of drip loss 

(r = .47). Among the three higher cooking temperatures, total cook

ing loss tended to increase as oven temperature increased, with no 

real difference existing in evaporative loss. Cooking at 121 C re

sulted in a total cooking loss of only 16.7%. Thawing method had no 

significant influence on cooking losses. 

Cooking losses were greatly influenced by animal differences. 

Roasts from Animal 4 had 2.9% less drip, 6.3% less evaporative and 
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9.4% less total cooking losses than did roasts from Animal 5, which 

had the greatest percent loss in all three variables. The variable 

response of roasts from different animals to treatments was evidenced 

by significant method of thawing X animal interaction for drip loss, 

and cooking temperature X animal interaction for evaporation loss. 

No significant interactions were found for total cooking loss. 

Sensory Panel Scores and Shear Values. Flavor scores were the 

least variable (CV = 5.5) of all sensory panel scores in table 2, 

and did not differ among cooking temperatures or between methods of 

thawing. Evaporation loss was highest (18.2%) at the 93 C oven tem

perature and panel members found these roasts least desirable in 

juiciness (5.8). Juiciness scores did not differ among roasts cooked 

at the three higher temperatures. The trend in juiciness scores was 

similar to that of evaporative cooking loss. As evaporative loss 

among roasts increased, panel members tended to give lower juiciness 

scores to samples from these roasts (r = -.39). 

Panel members scored roasts thawed during cooking more juicy 

(6.6) than those thawed prior to cooking (6.3). This trend also 

was seen in evaporative cooking loss, but was not significant. 

Chew counts showed that samples from roasts cooked at 93 C were 

most tender and that the other three oven temperatures did not pro

duce significant differences in chew counts. Panel scores for ten

derness and overall acceptability showed the same general trend, 

but the differences were not significant among temperatures. W-B 

shear values, however, tended to confirm chew counts. 



24 

^^^^^ ̂ rMDrDATnic^^JJu?. °'' VARIATION (CV) AND MEANS FOR THE EFFECTS OF OVEN 
TEMPERATURE, THAWING METHOD AND ANIMAL ON SENSORY PANEL SCORES 

AND SHEAR VALUES 

CV or 
source of 
variance 

CV 

Flavor^ 

5.5 

Oven temperature, C 

93 

121 

149 

163 

Thawing method 

During 
cooking 

Before 
cooking 

Animal 

1 

2 

3 

4 

5 

6 

7 

8 

7.1^ 

7.2^ 

7.2^ 

7.3^ 

7.3^ 

7.2^ 

7.6^ 

6.8^ 

7.0^^ 

7.4^9h 

7.2^9h 

7.5^9 

7 2fgh 

7.1^^^ 

Juiciness 

14.1 

5.8" 

6.7^ 

6.5® 

6.7® 

6.6" 

6.3® 

7.2" 

5.9® 

5.9® 

6.6*̂  

6.0®9 

7.4" 

6.5^9 

6.2®^9 

Chew 
count 

15.0 

24.0^ 

26.6^ 

26.0^ 

26.6^ 

25.3^ 

26.3^ 

24.0^^ 

31.6^ 

26.3^9 

25.4^ 

25.0^ 

28.2^ 

24.2^^ 

21.8^ 

Tenderness 

9.8 

7.1^ 

7.0^ 

7.0^ 

6.8^ 

7.1^ 

6.9^ 

7.6^ 

5.8^ 

6.8^ 

7.5^ 

7.l9 

6.8^ 

7.l9 

7.3^ 

Overall 
accept. 

8.6 

6.7" 

6.9" 

6.9" 

7.0" 

7.0" 

6.7® 

7.6" 

6.1® 

6.5^ 

7.29 

6.8^h 

7.29 

6.99'̂  

6.6̂ '̂ 

W-B 
shear 

22.0 

2.74" 

3.28® 

2.99"® 

3.25® 

3.04" 

3.09" 

2.4o" 

3.79® 

3.50®^ 

3.34^9 

3.009 

3.029 

2.959*' 

2.54"'' 

9 = like extremely, 1 = dislike extremely. 

9 = extremely juicy or tender, 1 = extremely dry or tough. 

W-B shear value,,kg/1.3-cm core. 

' ' * ' Means having different superscripts in a column within a 
source of variance are different (P<.05). 
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Animals were the largest source of variance for all of the traits 

shown in table 2. Animal 2 tended to be least desirable in all of 

these palatability traits. Temperature X animal interactions were 

significant for juiciness, overall acceptability and shear value. 

Proximate Composition. Coefficients of variation and means for 

proximate composition of cooked samples are in table 3. Samples from 

Animal 8 were lost; therefore, the data in table 3 were obtained from 

only seven pigs. The trend that was begun with evaporative cooking 

loss is continued in the proximate analyses of cooked longissimus 

muscle from the roasts. Samples from roasts cooked at 93 C had the 

least moisture, protein on a dry basis, and ash; and the most dry 

matter and ether extract on both wet and dry bases. The only diff

erence in composition among the temperatures above 93 C was in per

cent ether extract. Cooking at 121 C resulted in less ether extract 

on a dry basis, than cooking at 163 C. 

As shown by sensory panel juiciness scores, roasts thawed dur

ing cooking contained more moisture in the final cooked product than 

did roasts thawed prior to cooking. Differences in dry matter and 

protein on a wet basis also resulted. 

Animals were the largest source of variance in all of the com

positional variables. Cooking temperature X animal interactions 

were significant for all of the composition traits except protein 

on a wet basis. Likewise, thawing method X animal interactions were 

significant for moisture, dry matter and ash. These results indicate 

the variable response of the roasts of the different animals to treat

ments. 
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TABLE 3. COEFFICIENTS OF VARIATION (CV) AND MEANS FOR THE EFFECTS OF OVEN 
TEMPERATURE, THAWING METHOD AND ANIMAL ON PROXIMATE COMPOSITION 

OF COOKED LONGISSIMUS MUSCLE 
— . 

CV or source Moisture, 
of variance % 

CV 6.4 

Oven temperature, C 

93 58.9^ 

121 63.9^ 

149 63.2^ 

163 62.9^ 

Dry 
matter, % 

10.6 

41.0^ 

36.1^ 

36.8^ 

37.0^ 

Prote 
Wet 
basis 

6.1 

25.6^ 

25.4^ 

25.9^ 

24.9^ 

in, % 
Dry 
basis 

11.1 

63.4^ 

70.6^ 

70.6^ 

67.7^ 

Ether ex 
Wet 
basis 

44.7 

12.1^ 

7.6^ 

8.1^ 

9.2^ 

tract, % 
Dry 
basis 

34.9 

28.6^ 

20.6'̂  

21.5^^ 

24.3^ 

Ash, % 

16.7 

2.6^ 

3.1^ 

3.1^ 

3.0^ 

Thawing method 

During 
cooking 

Before 
cooking 

Animal 

1 

2 

3 

4 

5 

6 

7 

62.8^ 

61.6^ 

60.9^^ 

65.1^ 

60.8^^ 

66.9^ 

59.7^ 

61.6^ 

60.8^^ 

37.2^ 

38.3^ 

39.1^^ 

34.9^ 

39.2^^ 

33.0^ 

40.3^ 

38.4^ 

39.2^*^ 

24.9^ 

25.9^ 

24.8^ 

26.4^ 

25.8^^ 

24.7^ 

26.3^ 

24.5^ 

25.5'^ 

67.9^ 

68.2^ 

64.0^ 

75.6^ 

67.0^ 

75.0^ 

65.7^ 

64.0^ 

65.1^ 

9.2^ 

9.2^ 

11.7^ 

5.4^ 

10.4^ 

5.6^ 

10.6^ 

11.4^ 

9.6^ 

24.0^ 

23.5^ 

29.3^^ 

15.6^ 

25.2^^^ 

16.4^ 

25.7^^ 

29.5^ 

24.4^ 

3.0^ 

2.9^ 

2.5^ 

3.1^ 

2.8^^ 

3.4^ 

2.9^^ 

2.6^^ 

3.1^ 

a,b,c,d,e|^g^^^ having different superscripts in a column within a source 
of variance are different (P<.05). 
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Caloric Vaiue. Table 4 shows the effects of oven temperature 

and thawing method on caloric value of the cooked longissimus mus

cle. The 93 C oven temperature produced the highest caloric value 

in both thawing methods (219 calories/100 g) because of the lowest 

drip loss and greatest evaporative loss among the four oven tempera

tures. The lowest caloric value (167/100 g) was produced by the 

121 C oven temperature and thawing before cooking. The other treat

ments produced similar caloric values, ranging from 181 to 190/100 g 

Conclusions. Because of the variability in cooking time, cook

ing losses and low sensory panel scores, a 93 C oven temperature is 

not recommended for roasting of pork loins. This study suggests 

TABLE 4. EFFECTS OF OVEN TEMPERATURE AND THAWING METHOD 
ON CALORIC VALUE OF COOKED LONGISSIMUS MUSCLE 

Calories/100 g 
of cooked muscle^ 

219 

219 

167 

186 

185 

181 

188 

190 

Oven 
temperature, C 

93 

121 

149 

163 

Thawing 
method 

Before cooking 

During cooking 

Before cooking 

During cooking 

Before cooking 

During cooking 

Before cooking 

During cooking 

^Calculated from proximate analyses (table 3)--
(protein, wet basis X 4.27) + (ether extract, wet basis X 9.02). 
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that a superior cooked product can result when pork loin roasts are 

cooked at 121 C. Roasts cooked at 121 C require about 36% longer 

cooking time per unit weight than the presently recommended 163 C 

oven temperature, but drip and total cooking losses are less. Caloric 

value was least for muscle from the 121 C oven temperature and thawed 

before cooking treatments. Sensory panel members judged the samples 

from the 121 C oven equal in palatability to those from the higher 

oven temperatures. Schoman's (1960) study, stating that roasting 

at 121 C saves energy, makes this temperature even more desirable. 

Thawing of roasts during cooking results in a juicier product, but 

increased cooking time and energy consumption are factors which must 

be considered. 

The loins used in this study were chosen from carcasses fairly 

uniform in size and quality. Statistically, however, animals were 

the largest source of variance in three-fourths of the traits studied. 

All loins obviously did not react alike to the treatments and usually 

no discernible pattern was found among animals across treatments. This 

great variability in response to treatments should be studied further. 
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