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INTRODUCTION

The commonly recommended procedure for cooking pork chops

Is to brown the surface In fat and braise 25-60 minutes In a

covered container (Weir et al., 1962). Pork chops should be

cooked to an end point temperature of 185°P or until the color

of the pork has changed from pink to gray-white (Brown, 1956).

It Is commonly recommended that pork chops should not be

broiled (Levis, 1963).

Otto and Abrams (1939) observed with In vitro experiments

that the trichinae larvae were killed at a temperature of 55°C

(131°i? ). The Manual of Meat Inspection Procedures (C.S.D.A.,

1963) requlr s that pork muscle tissue for commercially sold

cooked products be heated to a temperature not lower than 137°F

(56.5°C) In order to destroy the Trichina spiralis . This would

indicate the possibility of using, with safety, lower end

point temperatures for cooking.

According to the literature, the use of broiling as a

cooking method for pork has not been extensively Investigated.

Consequently, the atudy of broiling pork chops was undertaken.

The purpose of this study was to determine the effect of various

thicknesses and end point temperatures on the appearance,

palatablllty, cooking time, and cooking losses of broiled center

loin, shoulder, and rib pork chops.



REVIEW 0? LITERATURE

Factors Related to Marbling

The relationship between degree of marbling, moisture and

palatability of the pork longissimus dorsi muscle has been

frequently Investigated. However, workers disagree on whether

or not marbling is relatsd to moisture and palatability.

Moisture . It has been observed that, although people like

"marbled" pork better, they tend to buy lean pork (Kauffman

•t alt, 1960). Intramuscular fat content in most of the raw

pork muscles Investigated by Batcher et al. (1962) increased

as the marbling scores for the carcasses increased. Moisture

of pork muscles also was studied. Muscles from 32 pork carcasses

with high marbling scores hud low moisture content and those

with low marbling scores, high moisture values. The marbling

was determined on the longissimus dorsi cut surface between the

10th and 11th rib. This corresponds with the results which

Whitehair et al. (1961;) observed. Total moisture was found

to be inversely related to total fat level in the longissimus

dorsi muscle of 1+00 pork loins picked on the basis of visual

marbling scores. Defrosting drip losses decreased (P < .01) as

finish increased in 75 pork carcasses studied by Saffle and

Bratzler (1959). These were divided into 3 groups on the basis

of finish.

Palatability . The degree of marbling in the raw longissimus

dorsi between the 10th and 11th rib was noted by Batcher and

Dawson (I960) to snow promise as a means of predicting the



tenderness and Juiciness of cooked pork loin. Tenderness, as

determined by Warner-Bratzler shear, was favorably Influenced

by higher amounts of intramuscular fat In the longlsslmus doral

(Whitehair et al., 196ij.) • Tenderness and degree of marbling

also were found to be directly related (P < .05) by Murphy and

Carlln (1961) who studied braised |—in. pork chops. Degree of

marbling was determined at the 10th rib and i(.th lumbar vertebra.

Similarly, Harrington and Pearson (1962) observed that tender-

ness increased with an Increase in intramuscular fat in the 36

pork loins studied. With an increase of 1% in intramuscular

fat there was a concurrent 0.I4. lb decrease in shear value.

Kauffman et al. (196U) studied U39 pork loins and observed

that tenderness was higher for loins that had higher quantities

of fat. Degree of marbling in pork, as identified histologically

by Carpenter et al. (1963) indicated that with an increase in

marbling there was an increase in tenderness (PC.05). Micro-

scropic study showed that as fat increased It infiltrated the

connective tissue and this was a possible explanation for the

increase in tenderness associated with increase in marbling

score.

However, other workers did not indicate a relationship

between increased tenderness and increased narbllng. Panel

tenderness scores were only slightly related to marbling in a

study by Henry, Bratzler, and Lueke (1963). Batcher et al .

(1962) also found that chan.-es in tenderness (shear force values)

were not related consistently to marbling scores. Marbling

index as well as intramuscular fat was not associated consistently



with panel tenderness scores. Paired raw and cooked muscles

of 32 gilts of known history were studied.

Juiciness scores tended to lnoraase with marbling of pork

lean as studied by Onate and Carlln (1963). Muscle marbling of

right and left loins from I4.8 carcasses were scored at the 10th

rib. In another study at Iowa State (Murphy and Carlin, 1961),

similar positive relationships between marbling and Juiciness

(P< .05) were noted for braised pork chops. Kauffman et al.

(196U) observed that higher Juiciness ratings were associated

with greater quantities of marbling. Similarly, Carpenter and

workers (1963) noted that Juiciness Increased as the amount of

fat, which was determined histologically, Increased. Work by

Batcher et al. (1962) did not support a relationship between

Juiciness and marbling. They found that Juioiness scores were

not associated consistently with marbling index or Intramuscular

fat. However, flavor was found to Increase with Increasing

levels of marbling by both Kauffman et al. (1961|) and Carpenter

et al. (1963).

Variation In Tenderness Within the Longissimus Dorsi

Many investigators have observed variation within the

longissimus dorsi muscle from both the anterior to the posterior

end and dorsal to the ventral side. This possibility of

variation in the principal muscle in the loin necessitates the

accounting for this factor in the statistical design.

Shear force values of both the raw and cooked longissimus



dorai muscle were lower (more tender) near the spine than the

outer edge as determined by Onate and Carlln (1963). Paired

loins from I4.8 pork carcasses were used. Variation between the

dorsal, medial, and lateral portions of the longisslmus dorsl

of 97 oenter cut pork loin roasts cooked to 130°P were investi-

gated by Alsmeyer, Thornton, and Hiner (1965). Slice tender-

ness evaluations (STE) indicated that the medial areas were

tougher than the lateral but tenderness was similar for the

dorsal and ventral portions of the longisslmus dorsl.

Huoh researoh has been done on variation of the longissl-

mus dorsl musole from the posterior to the anterior end. Lon-

gisslmus dorsl muscles from 6 ho*s were out into 8 sections and

roasted by Weir (1953). She observed that the longisslmus

dorsl was less tender in its center portion than at either the

posterior or the anterior end, with the anterior being more

tender than the posterior end. Baird (I960), using tfc left

loins divided into 3 portions and roasted (350°P) to an internal

temperature of 185°P, observed that posterior cuts had lower

shear values (more tender) than either the anterior or center

cuts that were similar in tenderness. Tenderness scores, as

with Weir's (1953) study. Indicated that anterior roasts had

higher (PC .05) initial tenderness soores than the center portion.

Tenderness scores, as noted by Pengilly (1965), of the longissl-

mus dorsl did not vary significantly. She observed that tender-

ness was slightly greater for the anterior than the middle or

posterior section.

Uniformity of shearing strength (tenderness) within 3



paired pork loins was investigated by Hackey and Oliver (1951).).

One-in. pork chops, cooked in a covered pan (253«U°P) to an

Internal temperature of l85°F, were observed to differ in respect

to tenderness with position of the chop within the loin. How-

ever, Oould and workers (1965) found no differences between the

position of the chops within the loin with respect to tenderness.

They oooked 1-in. chops in deep fat (225°P) to 165°F. Starting

at the 10th rib, 6 chops were cut beginning at the anterior and

moving toward the posterior end of the loin.

Sectional differences along the loin have been found for

Juiciness and flavor. Anterior roasts were noted by Baird (I960)

to be Juicier than posterior or eentor roa ts. Similarly,

Batcher and Dawson (1960) observed that anterior had higher

Juiciness scores than posterior roasts. However, Pengilly (1965)

found that Juiciness did not vary between anterior and posterior

portions of a loin, although, the middle portion of the loin was

Juicier (P < .05) than either end. Baird (I960) noted that the

anterior cuts had the highest (P <.05) flavor scores and the

posterior the lowest. Pengilly (1965) also reported that

anterior received higher flavor scores than posterior cuts.

Color

Raw pork . Color may be affected by the chemical compos-

ition of the meat. Variation in the amount of muscle pigment

in pork was found by Topel (1962). In the longlasimus dorsi

muscle from $2 swine, the posterior ends had greater myoglobin

concentration (P<.05) and were darker than the anterior sections.



The anterior and center portions of the longlsalmus dorsl

muscles wore light In color and similar.

The effect of Intramuscular fat level (degree of marbling)

and Hunter attributes (reflectance, redness, yellowness) on pre-

cooked pork longlsalmus doral was noted by Whltehalr and worker*

(1961j.) to be unaffected by degree of marbling. However, Saffle

and Bratzler (1959) observed that the hue shifted to a more

yellow-red range and lightness Increased as the decree of finish

of the pork Increased. It was not determined If the color ahlft

was due to marbling or to other chemical and/or physiological

changes. Color was measured on a boned chop cut from the right

loin at the 10th rib of 75 pork carcasses. All external fat

had been removed from the longlsalmus dorsl muscle. A disk

colorlmetry measure and calculation of Munsell renotatlons were

made.

Cooked pork . The browning of certain fooris In cooking

Imparts an attractiveness and a desirable flavor. In the brown-

ing reaction, melanoldln may be formed as a result of the heat-

ing together of sugars and amino arlda (Danehy and Plgman, 195D.

Reynolds (1963) observed that browning In foods and model systems

Increased with Increasing pH. 01ucose-6-phosphate Is thought to

contribute to browning In meat.

Pearson and workers (1962) notod that raw pork loin chops

from different animals varied In degree of brownnesa when sub-

jected to deep-fat frying or to oven drying. The amount of

brown color, as measured apeotrophotometrlcally at 375 in

wave length, was related to the level of reducing sugars In the



tissues. Color development In buffered solutions was pH-

lndependent with the maximum development of brown color being

produced between pH 5«6 and 5»9.

Influences on Cooking

Little has been published about the effect of thickness

and end point temperatures upon palatabllity and appearance of

pork chops, especially with reference to broiling as a cooking

method. It is generally known that cooking affects flavor and

color of pork. The effect of temperatures and time on tender-

ness of pork has been investigated (Tuomy and Lechnlr, 1961;).

Initially, the effect of cooking temperature (llj.0, 150, 180,

1 ,0, 200, 210 <V) was to toughen. It was found that there was

little tenderizing of pork as It was held for varying times.

At l.S0°F and above, the products tended to become more tender

as held for varying t'.mes at 150, 160, 190, 200, or 210°P.

Thickness . In a study by Weir et al. (1962), J-in. chops

were Juicier than l&-in. chops and cooking yields rieoreased as

chop thickness increased. Broiled versus braised ch ps were

more tender and Juicier; however, braised chops had more flavor.

All chops were braised and broiled to an end point of 185 P,

In a study of baked pork chops, total cooking time Increased as

thiokness and end point of the center loin chops increased

(Bowers and Ooartz, 196$). For 1 and lj-in. rib ch pa, the

cooking times (min/lb and total) as well as cookln • losses,

were greater with incraase in thickness and end point temper-

ature. Brownuess and flavor scores were hit-hor for 1^-in.



than for | or 1-ln. center loin chop*.

Oven and end point temperatures . Weir e_t al. (1963)

investigated pork loin (left) roasts cooked at 300, 325, or

lj.00
oF compared to pork loin (right) roasts cooked at 350°F and

observed that the right pork loin roasts were most tender. How-

ever, juiciness was unaffected by oven temperature. For pork

chops, broiler air temperatures of 275, 350, and U25°F (U in.

below the broiler unit) ware used in a study by Weir and workers

(1962). Generally, the palatability of the chops was unrelated

to broiler air temperature; however, the higher temperatures

did cause Increased cooking losses.

In a study investigating the effect of end point and thick-

ness upon broiled rib, center loin, and shoulder pork chops,

end point temperature was observed to affect their acceptability

(Bowers and OoertB, 1965). With 1-ln. center loin and 4-in.

rib chops, better flavor scores were obtained at an end point

of 185 rather than 170 CF. Flavor scores, with li-in. center

loin chops were bettor for an end point of 170°F than for chops

broiled to either 155 or l85°P. However, 1-ln. rib chops had

similar flavor scores at 170 and 185°F, both of which were higher

{?< .05) than chops broiled to 155 CF (Ooertz, 1961).). Juiciness

was found to decrease as end point temperature increased in rib

chops (>, £-, 1, l*-in.). One-in. shoulder and 1 and i-in. center

loin chops were browner at 135 than at 170°F (Bowers and Ooertz,

1965). Cooking time and cooking losses increased as end point

temperature increased in i (170, 185°F), | (170, 185°F), and
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1-ln. (155, 170, 185°?) rib and center loin chops.

Roasts cooked to 185°F, had lower juiciness scores but

higher odor scores than 170°? roasts (Weir et al., 1963).

Webb and workers (1961) observed pork loin roasts cooked to

185, 165, and 155. A fourth group of roasts were cooked to

155°F and held at that end point temperature for 1 hr. For all

groups tenderness was lower as the internal temperature in-

creased. Also, flavor scores, cooking time, and total cooking

losses increased as internal temperature increased. Pengilly

(1965), in a study of 36 pork loin roasts cooked to end point

temperatures of 11(.9, 167, and l85°F, observed that juiciness

decreased (P < .05) and reflectance values increased as end

points increased. pH of cooked meat was unaffected by end

point temperatures.

PROCEDURE

Fourteen paired pork loins of average quality (No. 3) were

selected at Maurer Neuer Inc. at Arkansas City and shipped to

Kansas State University. Prom these, 12 pairs were selected.

Pork loins were weighed and broken at the last rib into a loin

and rib portion. The anterior end of each loin section was

graded for color, firmness and marbling using the Wisconsin

5 point scale (Department of Heat and Animal Science, 1963).

The longissimus dorsi muscle was traced for determination of

surface area. The center loin then was separated from the loin

end at the anterior point of the hip bone. Loin ends were not

used in this study. Rib sections were separated from the
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shoulder between the 7th and 8th rib, thue obtaining a shoulder

seotion having 5 ribs. All sections were blast frozen at -20°C.

Following cutting, the chops for each cooking period were coded,

wrapped in heavy ^auire aluminum foil ( .001J>'-in. ), and stored at

0°?. The packaged J and J-in. center loin, rib, and shoulder

chops were defrosted 2k hours at U0°P and the 1 and 1^-in. center

loin and rib chops 36 hours, to an internal temperature of

approximately 50o P. Prior to oooking, the backfat was trimmed

to 1/6-ln. tnick.

Preliminary Study

An extensive preliminary study was used to determine

broiling procedures, and appropriate end points, thicknesses,

and turning times for shoulder, center loin, and rib chops

(Ooertz, 196it and Bowers and Ooertz, 1965).

Comparison of chops cut from fresh unfrozen and from frozen

loin portions indicated that the latter were more uniform in

thickness and had less distortion. Thus, for the main study all

chops were cut from frozen sections.

Standard and modified broiling methods were used for i, J,

1, and lj-in. rib chops, for modified broiling, chops were

placed on an inverted U-shaped rack with the top surface U-ln.

from the bottom of the pan and broiled In a rotary hearth gas

oven at 5')0°P. Standard broiling Involved use of the oven of

an electric range preheated on broil for 30 min with the door

ajar. It was nioeasary to hnve the surface of the meat approxl-
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mately 11 In. from the broilinc unit, otherwise the chops were

too brown be ''ore the desired end point temperature was reached.

The rib chops broiled by the modified method were similar to

baked chops; thus, the modified method of broilinr was not used

for center loin and shoulder preliminaries.

End point temperatures of 155, 170, and 185°P were used

for i> t» and 1-in. shoulder, rib, and center loin chops. The

3 end point temperatures also were used for l'V-in. rib and

center loin chops. Palatability factors (tenderness, juiciness,

and flavor) of the center loin and shoulder chops were similar

when broiled to 170 and 185°P; therefore, 185°F was not repeat-

ed for chops in the present study.

In addition to end point temperatures, end point time

(rain) also was used in the broiling of £ (18 min), 1 (16, 23,

and 26 min), and 1^-ln. (33 rain) center loin chops. Preliminary

work on end point time for ft and 1^-in. chops indicated the

specific times that an evenly browned chop could be obtained.

However, the 16, 23, and 26 min corresponded more closely to

155 and 170°F than 170 and 185°F, respectively. The li-in.

center loin chops broiled 33 min were similar to those cooked

to 170°P. Because preliminary data Indicated optimum time

corresponded closely to a specific end point, temperatures

were used in the main study.

Main Study

CookiniT method . Shoulder, center loin, and rib chops of

various thicknesses wore cooked to selected end points (Table 1).
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Table 1.
time of brolle

Thickness, end
id center loin.

point temperature, and turning
rib, and shoulder pork chops.

Thickness

(in.)

End point
temperature

Turning time

Cairn)

Center loin 1 170 6.0

£ 170 6.0

1 155 6.0

170 9.0

11 155 12.0

170 13.0

Rib
i 170 6.0

135 6.0

1 170 8.0

185 8.0

i 155 6.0

170 9.5

185 13.0

U 155 13.0

170 13.5

185 19.0

Shoulder l 170 6.5

£ 170 8.0
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The turning time during broiling was determined by preliminary

study (Goertz, 196UJ Bowers and Goortz, 1%5)«

The oven of an electric range was preheated on "Broil" for

30 mln with the door ajar. An open wire rack was used and was

approximately 11 in. from the broiling unit and 2 in. from the

bottom of an open aluminum pan. Oven air temperature (approxi-

mately 3k5°F) w&8 recorded in close proximity and at the same

level as that of the meat.

An experimental multipoint recorder by Taylor Instrument

Company equipped with copper-cons tantan thermocouples was used

for reoording the oven air and internal temperature of the neat.

The thermocouples were placed in the center of the longissimus

dorsi muscle, along the center of tne blade bone of the shoulder

chops, and at the junction of the rib and/or backbone in some

chops.

Experimental design and analyses . Paired loins were cut

and cooked according to a modified randomized block design.

Right and left loina from the same carcass were cut similarly.

Analyses of variance of selected factors were determined with

temperatures (155, 170, and 185°^) and thickness (1 and li-in.)

as sources of variation for rib chops, thickness (}, j, 1, and

1^-ln.) for loin chops, and for eecticnal comparison of temper-

ature for 1 and li-ln. 155 and 17C°P rib tnd center loin chops

and section for £ and f-ln. 170°K center loin, rib, and shoulder

chops.

"t" tests were run to determine differences related to

thiokneas (& and J-ln.) of center loin, rib, and shoulder chops
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at 170°F <ind of rib at 185^, Alao, "t" toata w >~e mm to

determine the effect of lncro<i3ini: end point temperature from

155 to 17TV for both 1 tad 1^-i".. loin shop*. To determine

slmllarlt- of left and rl^ht center loin and rib chops, "t"

teste wsro determined for cooking losses [%), total cooking

time (mln), and chop weights for each thickness aid end point

temperature. Sectional differences between center loin and

rib ohons for total moisture (#) , cooking losses (^), total

cooking time (mln), and Gardner color difference not»ir values

war* studied by the use of the "t" tist. standard error3

were calculated for color, firmness and marbling scores,

lon^laslinus dorst nusole area (cm2 ), ani weights of the raw

loins. Detailed data for anal/ses of selected factor Is In

Appendix Tables.

Subjective evaluations. A panel of 5 experienced Judge*

used a ?-polnt scale for scoring decree of tenderness, doneness,

Juiciness, and flavor deslrabllit/ of T x £-in. cores from the

broiled chops of the right loin. Warm samples vers tasted as

soon as possible after broiling (?orm 1, Appendix).

n»e appearance of the whole broiled chop was deter-mlned on

cuts taken from the left loin, ^ach chop was Judged for amount

of coagulum on side 2 and for decree and uniformity of brownness

on side 1 (Initial side up on rack) and side 2 (initial side

down on rack) (Form 2, Appendix).

Objective measurements . Objective mearmreroentB were made

on the defrosted "aw an- cooked lonclssimus dorsl muscle.

Gardner color difference rioter values were determined for the
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raw pork chops (right and left lain) immediately prior to

broiling. Following broiling, Gardner color difference meter

readings were taken on both surfaces of the broiled chops from

the left loin. Mac, pll values w..r« run on coked neat (surfaces

removed) from the left loin. Total moisture and shear values

(J-ln. cores) were measured for sanipleo obtained from broiled

chops fror the right loin. Total cooking losses, cooking times

(total and min/lb) and rate of heat penetration (multipoint

recorder) were determined on eac'.i chop. All tests wore made

on the sure day of cooking.

?or determination of Gardner color difference meter values,

uncooked whole or thin slices of sides 1 and 2 of cooked chops

(browned surface face down) were used to obtain the reflectance

(Rd), redness (+a), and yellowness (+b) values. For both raw

and cooked chop3, a pink tile with a satin finish was usbd to

standardize the reflectance (37.610, yellowness (+6.21), and

redness (+11*.98) values. One shear was made on two J-ln. oores

of each variable on a Warner-Bratzler shearing apparatus

(2£ lb dynamometer).

The longissirnus dorsi of each chop from the right and left

loin was ground through an electric grinder for determination

of both pH and total moisture respectively, A Keamore (No. 8202)

electric food grinder with fine plate was used. The pH of the

cooked meat samples was determined with a Model 76 expanded

scale pH meter by Beokman Instruments, Inc. A homo^enate {$ g

ground meat to $0 ml distilled water) was blended for 2 min

on high speed In a Waring Blendor. The -ncter was standardized
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by the use of a standard buffer (pit 6.86). Triplicate reading*

were determined on the homogenate sample which was kept agitated

with a magnetic stirrer. Total noioture of cooked ground meat

was determined by use of the C. W. Brabender serai-automatio

rapid moisture tester. Duplicate samples (5 g) were dried at

121°C for 90 mln.

mroan aiid discussion

Factors Related to Juiciness

The effect of end point temperature or thickness upon

Juiciness aa evaluated by a trained panel was investigated.

Also, related objective aiaaaureaants including cooking losses

{%), total moisture (%) , and total cooking time (rain) were

determined (Table 2).

3enerally, higher Juiciness scores wsre obtained with

increasing thickness from & to *-in. center loin, shoulder and

rib chops. In a comparison of | and li-in. chops, Weir et al.

(1962) also observed that thicker shops wsre Juicier. In the

study reported here, center loin and rib chops of the same

thickness decreased in Juiciness with higher end point temper-

atures. The 1-in. rib chops were less Juicy (P < .05) at

185°P than at 155 or 170°P and the lt-In. center loin chops

less Juicy (P<.05) at 170 than at 155°F. Similarly, pork

roasts juiciness scores were found to decrease with increase

in temperature by Weir and workers (1962) and Pengilly (1965).

Total moisture tended to increase as thickness increased



Table 2. Juici
cooking time (min) of

ness scores, cooking losses
center loin, 3houlder, and

(;*=), tot*
rib chops.

J moisture {%), and total

Group Treatmsnt
J in.

Juiciness Total Cookin,"
moisture Left

;
losses
Right

19.6

21.7

Tota
cooking
Left

9.?

12.5

1

tine
Hi-ht

9.4M
14.4

I Conter
loin

170 1

4

5.8

6.1 65.5

21.5

24. 7

II Shoulder 170 1

1

4.8

5.k

27.3

25.1

30.2

29.0

16.8M
20.7

17.5
-**

24.2

III Rib 170 h 5.1 60.7 22.0 22.1 9.6 9.3

1 5.2 62.3 23.3 25.1 15.7 16.25

IV Rib 185

1

4.6

5.0

55.4
»

60.4

28.0

27.7

30.4

28.7

13.9

18.25

12.8
M

17.2

V Center
loin

155

170

l 6.0

5.6

614..

1

63.7

2k.k

25.3

21.'

25.6

I8.3

22.8

19.2

23.0

VI Rib 155 l 5.7 64-3 23.2 23.5 II4..I 15-4

170 5.5 62.5 27.2 27.8 18.3 18.4

185 5.0 59.8 33.3 33.4 24.8 17.1

dBfis. -*%.

LSD* 0.5 2.8 ____ 4.7



VII Center-
loin

155

170

l* 5.5

U.9

62.3

62.0

23.0

28.3

25.k

31.0

27.2

28.0

29.0

29.0

VIII Rib 155 n 5.6 614-.0 21).. 6 24-1 23.6 25.it

170 5.5 62.k 28.k 25.i(. 29.o 27.8

185 5.2 58.6 2b. 32.3 36.2 32.2

LSD* 3.8 0.;:

Analyjes of variance determined Tor Groups VI and VI II, "t" tents for all other groups.

LSD* least significant difference (P<.05).
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(i and 5-in. center loin and rib chops) and decrease as temper-

ature increased (1 and Lj-in. center loin and rib chops). The

|-in. rib chops cooked to 185°*'' had higher moisture values

(P < .05) than the &-in. chops. Total moisture values were less

(P C.05) at 185 than at 155°F for 1-in. and 155 or 170°P for

l$-ln. rib chops.

Cooking losses were slightly greater with £ to *-ln. rib

and center loin chops (170°P) and less with & to J-in. shoulder

(170°F) and rib (l85°P) chops. Generally, cooking losses

tended to be higher as end point temperature increased for the

1 and li-ln. center loin and rib chops. For 1-in. (rir^ht) and

1^-in. (right and left) center loin chops, cooking losses were

higher (PC .05) for chops broiled to 170°F than to 155"F.

These results are in agreement with the preliminary study where

cooking losses increased with thickness (Bowers and Goerts,

1965). These workers also observed that cooking losses

Increased as end point temperature increased in the 1 (155,

170, 185°P) and l£-in. (155, 170, 185°F) rib and center loin

chops. Webb and workers (1961) also found a similar relation-

ship with pork loin roasts.

In general, total cooking time (min) for the left and right

loin increased as thickness or end point temperature increased.

Total cooking time increased with thickness (P < .01) for right

and left shoulder (170°F) and rib (170 and 185°F) and for the

right center loin (170°F). There were longer total cooking

times obtained with 1-in. left center loin at 170 than at 155°F
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(P C.Ol) and with the 1-in. rib at 185°? than at 155 or 170°P

(PC.05). The total cooking time Increased (P< .05) among

end point temperatures with li-ln. left rib chops (155, 170,

165°F). Preliminary study also Indicated that total cooking

time increased as thickness and end point temperature Increased

for rib, shoulder, and center loin chops (Bowers and Ooertz,

1965)

.

Thus, Juiciness scores, total moisture, cooking losses, and

total cooking tines tended to inoreaae with thickness. With

higher end point temperatures, Juiciness scores and total

moisture were lower, cooking losses were greater and total cook-

ing time longer.

Tenderness Scores and Shear Values

Tenderness scores and Warner Bratiler shear values for

i-ln. oores are presented in Table 3. Tenderness scores tended

to decrease for center loin (170°P) and rib chops (170 and 185°F)

and increase for shoulder (170°P) chops as thlokness increased

from i to $-in. in a comparison of J, 1 and li-in. broiled

rib chops, Weir, et al. (1962) also observed that thinner chops

were more tender. In the present study, tenderness scores and

shear values were not affected by Increasing end point temper-

atures for 1 and l } -in. center loin (155 and 170°P) and rib

(155» 170, 185°P) chops. However, In a study of pork loin

roasts, Webb and workers (1961) found that tenderness decreased

as internal temperature increased from 155 to 165 to 185°P.

However In this study, tenderness scores and shear values were



Table 3« Tenderness,
and pH values.

^

flavor, donene s s , and coagulun i scores, and shear (i-in. cores)

Group Treatment
°F in.

Tenderness Shear values Flavor Doneness Coagulum pH

I Center
loin

170 1

t

6.0

5.8

5.3

5.5

5.5

S.h

i4-.7

I4..0

5.90

5.93

II Shoulder 170 4 5.8 5.3 5.6 $Jk

t 6.0 5.2 5.6 6.3

III Rib 170 I 6.3 5.5 5.6 k.b 6.01

3
1 6.0 — 5.6 5.5 5.3 6.03

IV Rib 185 i 6.1 S.h 5.3 5.1 6.05

1 5.9 5.5 5.5 5.2 6.07

V Center
loin

155

170

l 6.5

6.1

7.9

6.8

5.6

5.8

5.U

5.1+

h.k

3.9

5.96

6.01

VI Rib 155 i 6.2 6.2 5.5 5.7 5.6 5.85

170 6.2 7.6 5.5 5.7 tt-.3 5.86

185 6.1 7.6 5.7 5.9 3.9 5.87

LSD* 1.2



VII Center
loin

155

170

*t 5.9

6.1

5.6

5.5

5.8

5.8

5.7

5.5

14..7

U-.3

5.77

5.85

VIII Rib 155 il 6.2 5.9 5.8 5.8 I4..6 5.97

170 6.2 6.7 5.9 5.9 5.0 6.00

185 6.3 5.9 6.0 5.8 3.8 5.96

Analyses of variance determined for Groups VI and VIII, "t" tests for all other groups.

LSD* least significant difference (P<.05).
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not affected by thickness or temperature.

Flavor, Doneness, and Coagulum Scores, and pH Valuea

Flavor and doneness scores did not vary for either end

point temperature or thiokness (Table 3). With Increasing

thickness, flevor scores Increased slightly for J and f-ln.

center loin (17 »P) and rib (170 and 185°F) but decreased

•lightly for shoulder (170°F) chops. An increase in flavor with

thiokness in oenter loin chops also was reported by Bowers and

Ooertz, 1965, who indicated that flavor scores increased with

thickness from % to 1 to li-in. chops. Although in the present

study, rib and center loin flavor scores were occasionally

similar with end point temperature lncreaaes (1-in., 155 and

170°F), flavor tended to beoome slightly higher with increase

in end point temperatures. Webb and workers (1961) also observed

that flavor of pork loin roasts Increased as internal temper-

atures Increase!. The present results are In disagreement

with the preliminary study in which 1-ln. broiled rib chops had

similar flavor scores at 170 and 185°P, both of which were

higher (P<.05) than chop, broiled to 155"? (Bowers and Ooerti,

1965). However, higher flavor scores for 1-in. center loin

and i-ln. rib chops were obtained at an end point temperature
of 185 rather than 170°F in the preliminary study.

With the exception of l*-in. rib chops (170°F), coagulum

scores tended to decrease with Increasing temperature (Table 3).

Since higher coagulum scores Indicated less coagulum, amount of
coagulum increased with end point temperature. Amount of
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coagulum increased significantly for the 1-in. rib (155 to

185°F) but coagulum scores were unrelated to thickness.

Generally, pH tended to increase with increase in thick-

ness for I to f-in. center loin (170°F) and rib chops (Table 3).

Also, pH increased slightly with increase in end point except

for 1^-in. rib chops cooked to 185°F. However, these increases

in pH values were not significant. This concurs with results

by Pengllly (1965) who observed that pH was not significantly

affected by end point temperatures in pork loin roasts.

Flavor, doneness and coagulum scores or pH values of

broiled pork chops were not affected significantly by thickness

or end point temperatures. However, flavor scores tended to

increase slightly with increasing temperature or thickness.

On the whole, coagulum scores decreased indicating increased

amounts of coagulum with increasing temperatures.

Factors Related to Color

The effect of end point temperature or thickness upon color

of the chop was investigated. Reflectance (Rd) by the Gardner

color difference meter (Table 1±) and degree and uniformity of

brownness (Table 5) were determined by a trained panel.

No consistent trend was noted for reflectance (Rd) for the

raw chops. This would indicate uniformity of raw samples and

that any trend which occurred for reflectance for the broiled

chops, was attributable to the treatments of temperature or

thickness. Although no significant differences were found for

broiled chops, reflectance for side 1 tended to decrease



1

loin.
Pable 1*. Gardner color difference meter
shoulder, and rib chops. 1

values (Rd) of broiled and raw center

Group Treatment
Raw Broilsd

f in. Side 1 Side 2' Side 1

25.05

Side 2

31.61*I Center
loin

170 i 18.70 18.68

* 19.79 18.1*2 22.72 27.17

II Shoulder 170 1

i .....

III Rib 170 i 18.73 19.26 29.22 30.1;8

i 18.73 18.65 27.82 32.05

IV Rib 185 i 19.11 19.01 29.22 30.1*8

1 18.82 19.11 27.87 31.50

V Center
loin

155 1 15.97 17.15 21.82 23.25

170 16. 7U 17.18 21. 61* 22.05

VI Rib 155 1 19.20 19.66 30.1+5 32.12

170 20.39 19.01* 31.52 30.95

185 19.85 19.1*1* 21*.06 19.20

LSD*

.

7.20



VII Center
loin

155

170

1* 19.06

21.64

18.93

19.70

24.62

21*. 12

25.09

20.11

VIII Rib 155 ii 18.16 18.75 23.54 25.93

170 16.65 18.37 24.28 29.27

185 20.31 17.99 25.62 20.73

Analyses of variance determined for Groups VI and VIII, "t" tests for all other groups.

LSD* least significant difference (P<.05).
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Table 5. Uniformity and degree of brownness score* of
center loin, shoulder, and rib chops. 1

aroup Treatment
In.

Decree of
orownness

Uniformity of
Brownneas

Side 1 Side 2 Side

5.6

4.8

1 Side 2

I Center
loin

170 1

1

3.5

4.2

3.8

3.9

5.1

5.0

II Shoulder 170 i 5.4 4.9 4.9 5.1

i 4.8 k.o 4-7 5.3

III Mb 170 i 2.6 2.3 6.0 5.6

1 2.9 3.5 5.8 5.1

IV Rib 185 1 2.5 3.5 6.2 k.k

1 2.9 3.8 5.9 k.z

V Center
loin

155

170

l 4.0

4.3

2.4

k.o

k.k
m

5.5

5.9
«

5.1

VI Rib 155 l 3.8 4.2 U.8 k.9

170 4.3 k.k 4.7 4.5

185 M 5.5 3.9 3.7

LSD 0.9 — 0.8 —
VII Center

loin
155

170

li 4.9

5.0

U.6

6.3

5.3

5.0

U.8

2.9

VIII Rib 155 ii 4.5 4.2 5.1 k.o

170 5.0 U.3 k.k 4.1

185 6.2 5.2 5.0 4.2

LSD* 0.5 —

Analyses of variance determined for Oroups VI and VIII, "t"
tests for all other groups.

LSD least significant difference (P<".05).
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(became browner) with increase in thickness for the center loin

and rib chops. Reflectance for side 2 tended to increase with

increasing thickness for the broiled rib (£ to f-in.) chops.

With increasing temperature, center loin chops (1 and l£-in.)

had a decrease in reflectance. At 185°F, reflectance values

were significantly less than at 170 and 155°F for 1-in. broiled

rib chops. Otherwise, there were no significant differences

or consistent trends between reflectance and end point temper-

atures of rib chops.

An increase in degree of brownness score indicated a more

Intense brown colored chop. For 170°F i and f-in. center loin

and rib chops (side 1 and 2), degree of brownness tended to

increase and for shoulder chops to decrease (side 2, P C .05,

and side 1) as thickness increased (Table 5). This agrees with

the preliminary study in which browning scores also were higher

for li-in. than for f or 1-in. center loin chops (Bowers and

Ooertz, 1965). With increase in temperature, chops became

browner. One-in. rib chops (side 1) broiled to 155 and 170°P

were significantly lighter colored than those broiled to 16"5°F.

For side 1 of l&-in. rib chops, with increasing temperatures

from 155 to 170 to 185°F, scores became higher (P<".05). Side

2 for li-in. center loin chops was browner (P C .05) at 170

than 155°F. The turning time of the chop influenced the

similarity of the degree of brownness for side 1 and 2.

The uniformity of brownness, with the exception of side

2 of the shoulder chops, decreased as thickness increased with

rib, center loin, and shoulder chops (sine 1 and 2). The
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decrease was significant for side 1 of the center loin (J and

i-ln. 170°P) chops. Consistent trends for uniformity of brown-

ness were not observed with increasing temperature. With 1-ln.

center loin chops the uniformity of brownnesa Increased (P < .05)

for side 1 and decreased (PC.05) for side 2 with increasing

temperature from 155 to 170°P. However, for 1-in. rib chops

(side 1), uniformity of brownness scores were lower (P< .05)

at 185°P than at 155 or 170°P. For sirte 2, lfc-in. center loin

chops brownness uniformity decreased (P<.01) with an increase

in temperature of 155 to 170°P.

In general, reflectance values and degree of brownness

scores lndioated that ohops became browner with increasing

thickness (center loin and rib) and end point temperature

(center loin). Uniformity of brownness usually decreased with

increase in thickness. Por ribs, no consistent trends were

observed for reflectance or uniformity of brownness with

increasing end point temperatures.

Effect of Thickness

The effect of Increasing thickness on seleoted factors

was determined for the center loin and rib chops (1, l£-in.)

at 155°P, center loin and rib (£, % t 1, li-in.) at 170°P, and

rib ohops (i, f, 1, l*-in.) at 185°P. Total cooking time

(mln), cooking losses (%), and total moisture (%) data are

presented in Table 6. Gardner color difference meter values

of thickness comparisons are presented in Table 7.

Total cooking time consistently increased with increasing
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Table 6. Total cooking time (rain), cooking losses {%) ,and total moisture [%) for broiled center loin and rib chops
of varying thicknesses. 1 * 2

Treatments
Total cooking

time
Cooking
losses

Total
moisture

Rib 155°p 1-ln. 14.8M 23.1* 6U.3

li-in. Zh.S 2U.3 6U.0

Center loin 155°P 1-in. 16.8 23.0 61|.l

li-in. 28.0 2I4..2 62.3

Center loin 170°P i-in. 9.5 20.6 6U.3

j-in. 13.5 23.2 65.5

1-in. 22.9 25.4 63.7

U-ln. 28.5 29.7 62.0

LSD* 3.8 2.9 ....

Rib 170°P i-in. 9.U 22.0 60.7

J-ln. 16.0 2^.2 62.3

1-in. 18.U 27.5 62.5

li-ln. 28.7 26.9 62.

U

LSD* 2.5 k.l —

.

Rib 185°P £-ln. 13.U. 29.2 55.4

|-in. 17.7 26.1 60.k

1-in. 20.6 33.U 59.8

li-ln. 3k.2 29.2 58.6

LSD* 3.2

"t" tests determined for rib (155°?) and center loin (155°P)
analyses of variance for all other groups.

2Averages of loft and right loin were used for statistical
determinations

.

m
LSD least sign ficant difference (P<.05).
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Table
center loin

7. Gardner oo!

and rib chops
Lor
of

difference meter values of broiled
varying thicknesses. 1 »^»

3

Treatments
"K in.

Rd a +b

Rib 155 i 31.28
Ml

24.73

+1.03

1.83

21.20

13.74

Cent<Br loin 155 1 22.53 +2.U9 11.93

1 24. 85 +2.17 13.15

Cent sr loin 170

LSD*

i

i

i

i*

23.05

21i.95

21.85

22.12

4.57

3.25

7.79

+3.40

+1.03

11.44

12.77

12.96

14.11

1.27

Rib 170

LSD*

i

i

i

li

30.56

29.94

31.23

26.78

2.92

+1.22

0.47

-0.85

+0.77

12.68

14.04

21.50

15.07

3.59

Rib 185

LSD*

4

2

l

ii

29.86

29.69

21.60

22.56

5.86

-0.22

+0.66

+2.10

+3.83

12.71

13.80

20.20

11.98

2.82

See
thll

?• 43 1

i table
for e xp lunation of terms and abbreviations ia ed in

2 "t" teats determined for
analyses of variance for

rib
all

(155°F> and center
other groups.

loin (155°?),

^Avei*agos o r aid.a 1 and 2 were used for statistical determination.

LSD* least significant difference ( .05).
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thickness (Table 6). All values were significant with thick-

ness with the rib chops broiled to 155°F, highly significant.

The center loin chops at 170°F increased in total cooking time

(P< .05) from i to | to 1 to li-in. The rib chops at 170 and

185°P had higher total cooking time (P <,05) as thickness

increased, except for the | to 1-in. increment. These results

ooncur with the preliminary study in whioh total oookl;ig time

increased with increasing thickness (Bowers and Goertz, 1965)

.

Cooking losses, with the present study, increased with

increased thickness for all comparisons with two exceptions.

The lJf-in. rib chops at 170 and 185°P indicated smaller losses

than the 1-ln. chops. With the center loin chops at 170°P,

cooking losses of the jr-in. chops were lower (P< .05) than 1-ln.

chops which were lower (P <.05) than 1^-in. chops. Generally,

these results can be related to those found by Weir and workers

(1962) who observed that cooking yields decreased as chop thick-

ness increased from % to l£-in. chops. Preliminary study also

illustrated that cooking losses increased with thickness (Bowers

and Ooerte, 1965). In the present study, total moisture values

decreased with the 1 to li-in. increment for all rib and oenter

loin chops. However, total moisture was not significantly

affected by thickness.

Heflectance (Rd) and yellowness (+b) decreased (P<.01) for

rib cops (155°?) and increased slightly for center loin (155°?)

with increase in thickness from & to J-ln. (Table 7). Center

loin chops at 170°F had a higher (P<.05) reflectance value with

i-in. chops than 1 or li-ln. chops, but yellowness (+b) with
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i-in. chops was less (PC.05) than f-ln. chops which was less

(Pf .05) than li-in. chops. One and one-half In. rib chops had

less reflectance than the i, 5, or 1-in. rib chops (170°P) . The

yellowness was significantly higher for the 1-in. than J, f,

or l4-in. rib chops. Redness (+a) was similar and unrelated to

thickness.

This study indicated a tendency for reflectance and yellow-

ness to decrease for rib chops and increase slightly with center

loin chops for progressively thicker chops. Redness appeared

to be unaffected by thickness.

Comparison of Rib, Center Loin, and/or Shoulder Chops

The effect of section (rib, center loin, and/or shoulder)

upon total moisture (#) , total cooking time (min), cooking

losses (%), and Gardner color difference meter values of broil-

ed chops was investigated. Data for these comparisons are

presented in Table 8.

The study here indicated that the particular section from

which a chop was obtained influenced the results for the

selected data used. Comparison of the rib, center loin, and

shoulder sections indicated that total cooking time and cooking

losses were higher (P< .05) with the i and f-ln. shoulder

sections (170°P) than for the comparable rib or center loin

sections. At 170°F, the i, S, and 1-in. center loin had higher

total moisture values than rib chops, with the J-in. center loin

significantly hi.'her than rib chops. At 155°P, the 1 or li-in.

rib had slightly higher total moisture than center loin chops.



Table 8. Total moisture
Gardner color difference meter

(#), total cooking time (min)
values of rib, center loin.

, cooking losses (!*) and
and/or shoulder broiled i

1 2^ops .
'

Gardner color difference

Treatnents Total moisture Total cooking
time

Cooking loa!Sf!S met(sr values
B a b

i-in. 170"?

Rib

Center loin

60.7

64.3

9.4

9.5

22.0

20.6

30.56

28.05

+1.22
#

3.25

+12.68
«

+11.44

Shoulder 16.8 28.7

LSD* 1.7 3.7

|-in. 170°?

Rib 62.3 16.0 24.2 29.94
a

+7.79 +12.77

Center loin 65.5 13.5 23.2 24.95 +0.47 +13.80

Shoulder 22.5 27.0

LSI)
8

6.1 2.7

1-in. 155°?

Rib

Center loin

64.4

64.1

14.8
e»
18.8

23.4

23.0

31.28M
22.53

+1.03

+2.23

+21.20

+11.93

1-in. 170°F

Rib

Cer.t. r loin

62.5

63.7

18 .4
««

22.9

27.5

25.4

31.23M
21.84

-1.30M
+3.U0

+21.46M
12.96

1



v
".

H-in. I?? /

Rib bk.O

Center loin 62.3

U-in. 170°P

Rib 62.

U

Center loin 62.0

2U.5

28.1

28.7

28.5

2ki3 2U.73 2.17

+1.13

+13. 7k

24.2 21+.85 +13.15

26.9 26.77 +0.77 +15.06

29.7 22.12 +1.03 +14. 10

See p. Ii3 for explanation of terms and abbreviations used in this table.

"Analyses of variance determined for rib, center loin, and shoulder comparisons, "t"
tests for all other comparisons.
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Total cooking time was longer (P <.01) and cooking losses

lower for 1-in. oentar loin than 1-ln. rib chops (155 and 170°F).

With the lj-in. center loin chops, as compared to li-ln. rib

chops at \$S"V, an increased total cooking time and slightly

decreased cooking losses were observed. However with ohops

broiled to an end point temperature of 170°?, when the li-in.

center loin had the shorter total cooking time it also had

higher cooking losses.

For J-ln. (170° r, P< .05) and 1-in. (170 and l85°<\

P < .01) chops, reflectance (Rd) was lower for center loin than

rib chops. The £-ln. (170°F, P< .05) and 1-in. (170°F, P<.01)

broiled center loin chops were redder (a) than the rib. Center

loin had lower yellowness values than rib chops at *-ln. (170°F,

P <.05) and 1-in. (155 and 170°F, P<.01).

With sectional comparison, the J and J-in. (170°F) shoulder

chops had significantly higher cooking losses than either rib

or center loin chops. On the whole, center loin chops had

higher total moisture than rib chops. Total cooking time was

longer (P( .05) and cooking losses higher for 1-ln. center loin

than comparable rib chops at 155 and 170°F.

Oenerally, reflectance values were lower for the center

loin chops than for the rib chops. Also, a slight trend towards

higher redness values and lower yellowness values were indicated

for center loin than rib chops.

Comparison of Right Versus Left Chops

For rib and center loin chops, a comparison was made of



Table 9
and left rib

. Cooking
and center

losses {%)

,

loin chops
chop weight (g), and total cooking time (rain) for right

Treatments
Cooking losses

Left Right

Chop

Left

weight

Ri;;ht

Total coc

Left

>klng time

Right

Hib
i-in. 170° W 22.0 22.1 86.7 81*.

9

9.5 9.3

185° r 28.0 30.1* 88.2 85.8 13.9 12.8

|-in. 170°P 23.3 25.1 131.1 133.7 15.7 16.2

185°P 27.7 28.7 126.8 127.4 18.2 17.2

1-in. 155°P 23.2 23.5 161.1; 165.2 11*.

1

15.1*

170°P 27.2 27.8 163.2 166.9 18.3 18.1*

185°P 33.3 33.14. 160.9 161*.

5

21*. 8» 17.1

li-in. 155° f 21*.6 2i*.i 231*. 21*6.0 23.6 25.1*

170°F 28.;* 25.1* 235.7 21*7.1 29.6 27.8

185°F 32.5 32.3 236.2 21*8.2 36.2** 32.2

Center loin
• 4-ln. 170°P 21.5 19.6 102.0 100.5 9.5 9.1*

i-in. 170°P 21*.

7

21.7 lli*.l 130.5 12.5 Ik.k

1-in. 155° P 21*.l* 21.6 191.k 180.8 I8.3 19.2

170°P 25.3 25.6 190.1 181*. 7 22.8 23.0

1



lj-ln. 155°P 23.0 25A 279.(4. 273.1 27.2 29.0

ln t" teats determined for all groups.

2Averages of left and right loins.
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those from tho left with those from the riijht side of the animal

with respect to cooking losses {%) , chop wet ht (g), and total

cooking time. These data are presented in Table 9.

Cooking losses and initial chop weight were similar for

right and left chops within a thickness, end point and section

group. Howevsr total cooking time was less for right ribs broil-

ed to 13S°P for both 1-ln. (P< .05) and li-in. (Pr.Ol) chops.

Of fcfl comparisons of right and left chops, only in 2-cases were

significant differences noted. Consequently for these measure-

ments chops from the right gave similar results to those from

the left side.

SUMMARY

The effect of end point temperature, thickness, and section

on acceptability of broiled pork chops from right and left loins

was Investigated. Shoulder (& and £-ln., 170°P), center loin

(i and 2-in., 170e Pj 1 and l*-in., 170 and 185°P), and rib chops

(i and J-in., 170 and 185°P; 1 and lj-ln., 155, 170, and l85°P)

were cut from 12 paired loins.

Generally, Juiciness scoros, total moisture, cooking losses,

and total cooking times tended to Increase with thickness. With

| to |-in. rib chops (185°P) the increase was significant for

moisture values. Total cooking time increased with thickness

(P <.01) for right and left shoulder (170°P) and rib (170 and

185°P) and for right loin chops (170°P). With higher end point

temperatures. Juiciness scores and total moisture were lower,

cookin- losses greater and total cooking times longer.
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Juiciness of conter loin and rib chops of the same thickness

decreased with the 1-ln. rib chop being less Juioy (P < .05)

at l&5a V than at 155 or 170°F and the l&-ln. center loin ohops

less Juioy (P ( .05) at 170 than at 155°F.

Tenderness, flavor, doneness, and ooa»uluri scores and pH

or shear valuos were not significantly affected by thickness.

However, flavor was similar or increased slightly with In-

creasing tomperaturo or thickness. Coagulum scores tended to

decrease with Increasing temperature. Indicating more coagulum

present. In general, reflectance values and degree of brown-

ness scores indicated that chops became browner with increasing

thickness (center loin and rib ohops) and temperature (center

loin). Degree of brownnoss scores for 1-in. rib ohops (side 1)

were higher (PC .05) at 185 than 155 or 170°?. However, for

shoulder ohops, degree of brownness decreased (P < ,05) as

thickness increased and aa temperature increased for 1-in.

center loin (P< ,01). Increasing temperature fron 15. to

170 to 185°F, chops became browner (P < .05) for 3lde 1 of lf-ln.

rib ohopa. Uniformity of brownness usually decreased with

Increased thickness. For rib chops no consistent trends were

observed for r^flectanoe or uniformity of brownness with in-

creasing end point temperatures.

Sectional differences were observed with total cooking

iime and cooking losses significantly higher for i and f-in.

shoulder ohops (170°F) than for comparable rib or center loin

ohops. On the whole, oenter loin chops had higher total

moisture values than rib chopn. Total cooking time was longer
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(P ^.01) and cooking losses higher for 1-in. center loin than

1-ln. rib chops at 155 *nd 170°P. Generally, reflectance was

lower for the center loin than for the rib chops. Also, a

alight trend toward higher redness values and lower yellowness

values was indicated for oenter loin chops. Of {j.3 comparisons

of right and laft chops, only in 2-cases were significant

differences noted. The 1 (P <.05) and l'-ln. (P <.01) rib

chops broiled to 185°P had significantly longer total cooking

times for the left than for right aide.
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Explanation of Terms and Abbreviations for Tables

Left refers to left loin
Right refers to ri^ht loin

Side 1 refers to the initial side up on the rack
Side 2 refers to the initial side down on the raok

Subjective measurements wer« on a 7 to 1 scale with 7 being
optimum

Gardner Color Difference Meter Values

"Hd" refers to color roflectance
"+b" refers to yellowness
"a" refers to rodness

Significance of data

* significant at the 55» level of probability
»«• significant at the 1% level of probability

LSD« least significant difference at che 55» level of
probability

D.P. refers to decrees of freedom
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Table 11, Hardiier color difference meter values for left
versus right rib and center loin uncooked chops. li^»3

Center loin aih
Can Sight Left K£fM

M 18*55 13.32 19.19 19.08

+* 9.63 9.7U 10.31 9.9S

b 11.01 10.52 12.86 12.59

See p. I4.3 for oxplanatlon of terms and abbreviations used in
this table.

^Averages of <>>eana of data for each section for each animal*

^"t" testa determined for all groups.
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Table 12. Gardner color differenci
versus right uncooked center loin chops

9 meter values for left
.1.2

Hd +a +b

Left loin

10.90 9.50 11*. 65

15 .k0 10-14-8 9.66

17.22 11.58 10.55

22.5b 7.18 10.1*8

19.36 8.82 15.22

16 .US 10.82 9.71;

19.38 8.81 6.77

18.66 9.8U 9.OI4.

Av 10.55 9.63 11.01

Hlght loin

16.3k 10.61 10.20

17.51 10.62 9.70

17.11a 10 .14.5 IO.I4O

21.86 7.02 12.76

17.76 10.56 12.75

16.86 9.U1 IO.I4.I

20.U8 7.89 6.72

16.61; 11.35 9.19

Av 18.32 9.7U 16*01

!see p. 1)3 for exulunt
this table.

ttion of terms and abbreviations used in

2Averages of means of data for each section for each animal.



w

Tablo 13. Oardner cc
versus right uncooked rib

ilor dlfff
chops. *l

r -net Tneter values for left

Fid +a +b

Left loin

21.75 8.99 10.38

13.67 9.% 8.30

21.11; 8.15 9.71

IV. 12 11.87 16.45

21.57 11.60 12.82

15.71 11.09 9.03

ltd* 6.94 10.25

20.32 12.65 16.62

20.00 9.53 22.18

Av 19.19 10.31 12.86

Hight loin

20.03 9.22 11.56

16.09 10.00 9.65

20.91 7.46 12.07

18.72 12.03 17.45

21.22 9.30 10.37

16.25 9.91 7.94

19.07 8.93 8.66

19.54 12.U2 13.43

19.69 10.28 22.18

Av 19.08 9.95 12.59

XSse p. 43
this table

for explanation of terms and abbreviations used in

Averages of means of data for each section for each animal.
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Table 36. Total cooking time (mln) of J and i-ln. rib
chopa

.

|-in. 2-ln.

170°F 185° f 170°1:' 185°K

Right loin

10.5 11.5 17.5 19.0

7.5 13.0 18.0 15.5

15.0 1U.5 17.0 19.0

6.5 u.5 13.0 15.5

8.5 11^.0 16.0 18.0

8.0 12.5 16.0 16.0

Av 9.3 12.8 16.2 17.2

Left loin

9.0 13.0 18.0 20.5

9.0 12.5 1U.0 17.5

13.5 19.0 1U.0 19.5

7.0 13.0 15.5 18.0

9.5 13.5 16.5 17.0

9.5 12.5 16.0 17.0

At 9.6 13.9 15.7 18.2
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Table 37. Cooking time (mln/lb) of i and i-ln. rib chops

.

i-ln. Mii.

170°? 165°F 170°P 185°K

Right loin

49.4 51.7 57.0 61.8

35.5 62.4 57.8 51.7

99.4 77.2 55.9 74.4

36.9 62.2 44.9 55.4

47.6 76.6 56.8 68.1

ia.5 7U.2 58.8 57.6

Av 51.7 67.4 55.2 61.5

Left loin

U5.6 63.8 60.8 67.7

45.6 59.7 46.4 59.7

73.8 96.4 49.6 76.0

37.6 68.6 53.5 64.3

50.4 75.2 57.0 61.5

49.0 67.2 58.6 63.5

Av 50.3 71.8 54.3 65.4
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Table 38. Cooking losttea {,%) of i and £-in,, rib chops.

f-In. t-la,(

170°F 18- °P 170°F 185°P'

Right loin

21.2 22.3 25.k 29.0

15.6 30.2 23.0 29.0

19.7 39.7 26.1 28.0

23.1 31.5 26.6 28.0

23.U 28.9 25.0 28.3

29.7 30.1 2U.3 29.8

Av 22.1 30.it 25.1 28.7

Left loin

13.U 21.6 22.3 25.it

15.1 20.0 17.5 20.7

30.7 36.3 17.6 30.5

25.1* 28.5 28.1 30.7

25.1 36.2 28.9 31.1

22.2 25.k 25.

k

27.6

Av 22.0 28.0 23.3 27.7
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Table
and i-ln.

39.
rib

Juiciness
chops.

and flavor (score*) of broiled &

*-:Ln. S-in.

lTO"-7 185°P 170°K 185°?

Juiciness

k.k U.6 U.8 U.8

5.2 U.o 5.2 U.8

5.U 3.U 5-0 5.6

5.6 5.6 5.2 U.8

U.8 5.0 5.2 U.U

5.2 5.0 6.0 5.6

Av 5.1 U.6 5.2 5.0

Flavor

5.U 5.6 5.8 6.2

5.8 U.8 5.2 U.6

5.8 6.0 5.U 5.2

5.6 6.0 5.6 5.0

5.6 5.8 5.6 6.0

5.0 h.z 5.8 6.0

Av 5.5 $Jk 5.7 5.5
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Table 40. Total moisture (#) and pH of broiled i and
jt-in. rib chops.

h- In. i-ln.1

170°P 185°F' WO"? 185°P

Total moisture

62.7 60.7 61.6 62.4

66.2 57.6 65.6 59.8

61*.

8

47.5 64.3 61.4

61.7 55.6 61.8 61.1

55. It. 54.0 58.0 57.0

53 .4 57.0 62.7 60.4

At 60.7 55.4 62.3 60.4

pH

6.02 6.10 6.03 6.10

6.10 6.11 6.11 6.10

6.08 6.13 6.08 6.18

6.01 6.09 6.10 6.14

5.96 5.97 5.98 5.97

5.91 5.92 5.92 5.94

Ay 6.01 6.05 6.04 6.07
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Table lj.1. Tenderness cif broiled £ and J-in. 1 rib chops.

i-in, f-in.

170°F l85°P 170°P 185°F

No. chews

20.8 2I4..6 2I4..O 2I4..6

22.6 23.2 23.0 23.8

21.6 22.2 23.6 2l(..8

22.

k

22.6 25.1(. 2U.2

23.8 21.6 214..6 25.8

22.2 22.k 2i|..6 22.8

Av 22.2 22.8 2t(..2 2*4-3

Scores

6.2 5.8 6.0 5.8

6.(1. 6.0 6.I4. 6.0

6.2 6.2 6.2 5.8

e.k 6.2 5.8 6.0

6.0 6.2 5.8 5.6

b.k 6.2 6.0 6.2

Av 6.3 6.1 6.0 5.9
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Table
and j- in.

42.
rib

Donene as
chops.

and coac;ulun (scores) of broiled J

$<-in. i-in.

no°v 185°P 170°P 185°P

Demoness

5.z 5.0 5.U 5.4

5.8 5.2 5.8 5.4

5.U fc.6 5.2 5.6

6.0 M 5.6 5.4

5.4 5.4 5.6 5.4

6.0 5.6 5.6 5.8

Av 5.6 5.3 5.5 5.5

Coagulura

4.6 4.2 5.0 6.2

M 6.2 6.0 6.4

6.0 6.0 4.8 4.6

5.2 5.2 6.0 5.6

3.6 4.4 4.6 4.0

3.4 4.8 5.4 4.6

AV I4..6 5.1 5.3 ^.2
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Table
i-ln. rib

,;3. Degree of brownnesa
chops.

(scores) of broiled £ and

|-to. i-ln.

170°P 185°P 170°F 185° ?

Side 1

2.4 2.2 2.6 2.4

2.0 2.0 2.6 2.4

2.4 2.2 1.6 2.4

2.6 2.0 3.0 2.6

4.0 4.0 4.4 4.4

2.4 2.4 3.4 3.4

Av 2.6 2.5 2.9 2.9

Side 2

1.8 2.4 2.6 3.4

1.8 2.4 2.6 2.8

3.2 4.2 2.2 3.2

1.8 2.8 3-4 3.6

2.4 4.8 5.4 4.8

2.8 4.4 4.8 4.8

Av 2.3 3.5 3.5 3.8
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Table
and J-ln.

kk.
rib

Uniformity
chops

.

of brownnasa (score*) of broiled i

i-tri. i-ln.

170°F 165°? 170°? 185°F

Side 1

6.6 6.2 5.8 5.8

6.0 6.2 5.6 5.8

6.8 7.0 6.4 6.8

5.2 6.0 5.4 5.8

5.6 6.2 5.8 5.8

5.8 5.6 5-6 5.4

Av 6.0 6.2 5.8 5.9

Side 2

6.2 5.k U.2 4.6

M 5.8 6.0 5.4

M 3.8 6.4 3.8

6.2 5.6 5.0 4.4

5.0 2.8 4.2 3.0

5.2 3.2 4.8 4.2

Av 5.6 k.k 5.1 4.2
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raw
Table 45.

£ and J-ln,
Gardner color dlffereno

, rib chops.

1

e meter values of right

*-l.i f-m ^
170°P 185°P 170°P 185°P

fid

16.72 18.35 16.15 17.05

16.40 13.90 15.50 14.65

21.75 20.88 20 .45 22.35

21.10 22.40 18.70 19.65

20.40 22.20 20.30 21.40

19.20 16.35 20.80 19.60

At 19.26 19.01 18.65 19.12

a
10.92 9.50 8.45 10.60

9.20 12.60 9.95 9.30

6.95 6.85 8.80 7.35

7.20 7.90 7.45 7.20

8.50 7.40 6.70 7.05

11.75 11.50 9.85 11.05

Av 9.09 9.29 8.53 8.76

b
9.92 9.95 7.92 9.65

10.00 9.65 10.30 9.80

8.00 8.80 9.50 10.00

19.90 19.90 10.25 10.18

10.65 10.20 10.60 10.10

19.70 10.20 10.10 10.90

At 13.00 11.40 9.80 10.10

See p. 43 fop
this table.

explanati on of terms and abbreviations used In
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raw
Table 46.
i and i-li

Oardner co
i. rib chops

lor dlffe
•
*

rence meter values of left

t-1 n. l-ia
170°P 185"°?170°P l8< i»

Rd

14.78 14.45 9.75 13.00

16.65 13.15 14.45 13.10

16.00 15.25 20.80 22.30

21.70 23.35 23.60 23.15

22.30 23.50 23.80 20.40

21.00 22.00 20.00 21.00

Av 18.74 19.12 18.73 18.82

+a
10.20 11.18 12.25 12.45

9.S0 0.75 7.70 7.35

10.65 9.30 7.90 9.30

8.25 7.70 5.90 6.20

8.30 5.30 6.85 8.00

9.50 9.10 11.25 10.65

Av

+b

9.45

9.95

9.06

9.70

B.bk

9.50

8.99

9.65

9.50 6.15 6.15 5.80

8.20 9.10 8.90 10.10

10.45 lO.W 10.15 10 .W
10.80 10.25 10.35 10.40

10.20 10.70 10.<i0 10.10

Av 9.80 9.40 9.20 9.40

1S9«
this

p. 43 for
table.

explanation of terms and abbreviations used in
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1 01
Table

' broil
47. Gardner
ed $ and £-ln

color different:*
. rib chops.

1

1 meter values of side

-In. 2-ln .

170°F 185°F 170°? 185°P
rtd

28.18 30.32 24.58 27.85

27.62 29.20 27.70 26.65

26.50 26.75 27.90 22.35

28.70 28.14.8 27.15 28.00

26.15 26.80 30.20 30.60

31.72 33.82 29.40 29.80

Av 28.114. 29.23 27.82 27.88

+1.48 -0.52 +3.12 +2.75

+U.68 +3.45 +4.75 +0.90

+2.40 +1.00 +4.55 +2.90

-0.35 -0.85 -1.10 +2.00

t«tf +3.10 +0.95 +1.80

+2.05

Av 2.33 1.2U +2.39 +2.07

+b

13.28 14.55 13.40 14.55

13.50 14.25 14.72 14.95

14.70 14.80 13.90 15.80

U4..08 12.92 14.55 14.15

12.30 13.00 12.15 12.40

12.52 10.85 10.10 11.00

Av 13.1*0 13.40 13.14 13.81

1
3ee
this

P. 43
table

for explanation of terms and abbreviations used in



*

Table 1*8. Gardner color difference
2 of broiled £ and J-ln. rib chops. 1

meter values of sld*

E•in. Mr1.

170°F 18S°P 170°F l
:.;.<-•

Rd

33.30 35.30 32.60 36 .1*0

3U .U5 35.20 33.70 36.90

12,00 21v.95 29.15 20.00

29.96 26.50 26.60 25.92

29.75 31.60 35.30 35.00

38.35 29.35 35.00 31*. 80

At 32.97 30.1*8 32.06 31.50

a
+0.1*5 -3.55 -1.60 -2.30

+0.50 -3.W> -2.1*0 -3.10

+0.50 -1.10 -2.20 +1.30

-0.k2 +1.15 -0.25 +2.75

-0.50 -1.50 -3.05 -2.1*5

At +0.11 -1.68 -1.90 -0.76

b
12.70 11.90 13.20 Hi. 30

13.30 11.90 13.30 ll*.50

10.85 12.05 13.85 15.65

10.70 13.50 13.55 13.75

13.20 11. i*o 12.1*5 12.20

11.00 11.h5 11.20 12.1*0

Av 11.96 12.03 12.92 13.80

3ee p. 1*3 for explanati
this table.

on of terras and abbrevl tions used In
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Table U9.
rib chops.

Chops weights (g) of broiled £ and l-ln.

*-ln <••In.

170°P 185°P 170°P 185 r

Left loin

89.5 92.5 13U.

5

137.5

89.5 95.0 137.0 133.0

83.O 89.5 128.0 116.

5

8^.5 86.0 131.5 127.0

85.5 81.5 131.5 125.5

88.0 8U.5 121;. 121.5

Av 86.7 88.2 131.1 126.8

Right loin

96.5 101.0 139.5 139.5

96.0 *.S 1U1.5 136.0

68.5 75-5 138.0 116.0

80.0 8J+.0 131.5 127.0

81.0 83.0 128.0 120.0

87.5 76.5 123.5 126.0

Av 8^.9 85.8 133.7 127.1J.
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Table 63. Total cooking time (mln) of 1-in. rib chops.

155°P 170°P 185°P

Right loin

1*3.2 1*2.6 30.5

39.3 1*U.7 38.3

39.3 53.9 5U. 7

1*2.7 52.1* 33.1

1*6.8 62.7 79.3

U3.8 1*3.8 1*8.8

Av k2.5 50.0 61*.l

Left loin

1+7.0 1*5.5 82.1

31.7 57.5 53.1

1*0.8 38.2

1+9.6 61.3 88.5

1*2.1* 51*.

o

55.1

Av 1*2.3 51.3 69.7
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Table 61*.. Cooking time (mln/lb) of 1-ln. rib chope.

155° 9 170°P 185°F

Right loin

15.0 15.5 11.0

13.5 l.'.5 13.5

17.0 22.5 23.5

16.0 21.0 12.0

15.5 21.0 25.5

15.5 15.0 17.0

Av 15.fc 18.U 17.1

Left loin

10.0 26.5

16.0 16.5 30.1

12.5 2U.0 22.0

16.0 15.0

16.5 18.5 27.0

13.5 17.5 10.5

Av 114..1 I8.3 24.8
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Table 65.
right and lefl

Cooking
I loin.

losses (ft) of 1-ln. rib chops from

155° t 170°P 1Q5°P

Right loin

25.7 26.1 43.4

26.2 3U.9 41.4

20.8 23.2 23.4

22.1 22.8 25.3

22.

k

30.9 35.6

22.0 28.8 31.6

Av 23.5 27.8 33.1+

Left loin

29.5 29.6 40.4

2i*.9 26.U 41.1

21.1 27.2 25.9

17.3 32.k 20.2

23.3 20.2 38.7

AT 23.2 27.2 33.3
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Table 66. Juiciness and flavor (scores) of broiled 1-
in. rib chops.

I0"F 170°P 185°P

Juiciness

5.0 6.0 >4.k

6.2 5.6 5.0

5.6 M 4.6

5-k 5.8 5.1).

5.2 5.6 5.2

6.2 5.U 5.1;

Av 5.7 5.5 5.0

flavor

5.6 5A 5.2

5.2 5.2 6.0

5.k B.k 5.2

5.2 5.8 6.0

5.6 5.6 6.2

5.8 5.6 5.6

Av 5.5 5.5 5.7
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Table 67. Total moisture {%) and pH of broiled 1-in.
rib chops.

155°K 170°P 185°P

Total moisture

62.0 61.5 54.8

65-U 62.2 65.1

61.6 62.9 59.2

65.5 63.9 60.0

6I4..9 62.7 60.2

66.2 61.8 59.6

Av 6I1.3 62.5 59.8

pH

5.85 5.85 5-8J4.

5.88 5.88 5.85

5.75 5.75 5.72

5.82 5.81+ 5.85

5.91 5.87 5.95

5.88 5.94 6.00

av 5.85 5.86 5.87
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Table 68. Shear values (i-in. copes) of broiled 1-in.
rib chops.

155°P 170°P i85°f

5.5 6.2 5.2

6.2 7.2 9.6

5.3 7.6 7.6

k.2 6.1; M
7.0 5.3 10.7

9.0 12.6 7.6

Av 6.2 7.6 7.6
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Table 69. Tenderness of broiled 1-in. rib chops.

155°F 170°P 185»F

no. chews

18.2 20.k 2U..6

22.8 22.

k

25.2

18.8 21.0 20.6

22.6 23.6 21J..0

21^.2 2k.b 22.6

21i.lv 2k. 6 22.0

Av 21.8 22.8 23.2

Scores

6.1+ 6.2 6.0

6.0 6.2 5.6

6.6 6.2 6.14.

6.2 6.2 5.8

5.8 6.0 6.2

6.2 6.6 6.6

At 6.2 6.2 6.1



106

Table 70.
rib chops

.

Doneness and coagulum (scores) of broiled 1-ln.

155 °p 170°P 185°P

Donenes

s

5.6 5.6 6.2

5.8 5.6 5.6

5.6 5.8 5.8

5.6 5.6 6.0

5.U 6.0 6.1;

5.8 5.k 5.6

Av 5.7 5.7 5.9

Cougulum

5A 3.8 1;.6

5.3 5.2 M
5.6 k*i M
5.8 5.0 5.0

5.0 lj.,0 3.1;

6.2 3.1; 1.0

At 5.6 U.3 3.9
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Table 71. Degree of brownneas (scores) of broiled 1-in.
rib chops.

155°? 170*1 105°p

Side 1

W U.2 6.6

k.k M> 5.6

3* U.o 5.n

z.h 5.2 Mi

M M 5.2

3.6 l*.0 5.0

Av 3.8 !*.3 ?•*

Side 2

k.h M 6.2

U..R M 6.8

U-2 4.0 5.A

2.0 5.o 5.4

5.6 fc.U 5.2

i4-.lt- 3.S 3.4

At M 4-4 5.5
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Table 72. Uniformity of brownness (scores) of broiled
1-in. rib chops.

155°F 170°P l85°p

Side 1

M 5.6 3.8

M I+.8 3.2

M M M
*4 3.1; 3.8

it-.O 5.k k.2.

U.6 k.o 3.6

Av M k.7 3.9

Side 2

5.0 it.

6

fc,0

U-.o ^ u.8 3.6

5.6 5.6 k.k

5.6 l;.o k.k

U.o 5.2 3.0

5.0 3.0 3.0

Av U.9 U.S 3.7
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raw
Table
1-ln.

73.
rib

Gardner color difference
chopa.l

meter values of left

155°P 170°P 185°P
Hd

21.50

19.80

19.55

19.50

17.85

16.98

21.50

20.25

20.60

20.22

20.01

19.78

19.50

19.38

21.20

18.90

21.50

18.60

Av 19.20 20.39 19.85

+a
12.0

13.2

13.5

9.0

12.4

14.0

9.8

13.5

9.1

9.5

11.8

10.0

15.5

11.9

7.5

8.6

11.2

11.8

Av 12.4 10.6 11.1

+b
22.0

14.1

21.5

25.5

24.5

9.6

21.9

10.8

21.8

21.6

21.8

10.3

20.5

10.4

21.8

20.9

22.1

10.4

Av 19.5 18.0 17.7

"•See

thi
p. 43

s tabli
for

s.

explanation of terms and abbreviations used in
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raw
Table 74- Gardner color difference meter values of right
1-ln. rib chops. 1

155 •! 170°F 185°F
Rd

21.00 21.00 21.20

18.98 18.48 16.55

22.26 19.25 22.62

19.27 18.52 17.42

18.00 18.41 18.70

18.48 18.55 20.18

Av 19.66 19.04 19.44

+a

12.1

11.1 13.5 13.0

9.7 9.0 8.5

84 10.9 15.2

11.0 11.2 15.0

9.8 15.8 9.4

Av 10.0 12.1 12.2

+b
22.2 20.0 22.2

4.9 00.9 10.4

21.9 21.2 22.6

24.5 22.5 20.4

20.9 20.8 21.5

15.2 11.8 14.5

Av 18.3 16.2 18.6

See p. 43 for explanation of terms and abbreviations used in
this table.
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1 of
Table 75.
broiled ]

Gardner
.-in. rib <

color difference neter values of side
jhops.l

155°F 170°P 185°P
Rd

31.40

27.95

34.10

33.75

30.00

25.50

31.40

25.35

35.85

34.20

30.20

32.10

9.35

23.18

31.72

24.10

26.20

29.80

Av 30.45 31.52 24.06

a
-1.00

+3.20

0.00

-2.10

-2.00

+3.80

0.00

+2.70

-1.80

-2.80

-7.00

0.00

+6.00

+4.00

-2.60

+1.70

0.00

+0.50

Av +0.30 -1.50 +1.60

+b
24.8

10.8

25.7

25.2

24.5

10.8

25.7

11.3

28.1

26.0

25.2

11.9

17.6

12.6

25.9

25.8

25.4

14.9

Av 20.3 21.4 20.4

1See
this

P. 43
table

for explanation of terms and abbrevi itions used in
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Table 76. Gardner
2 of broiled 1-ln. rib

color
chops

difference
.1

meter values of side

155°F 170°F 185°P
Rd

30.00 29.60 11.80

28.05 26.50 11.82

39.65 31.88 29.10

33.68 36.00 24.48

31.30 31-50 10.50

30.06 30.20 27.50

Av 32.12 30.95 19.20

a
+14.9 -1.5 +6.5

+ 1.3 +2.2 +5.1*

- 2.3 -1.5 0.0

- 2.0 -1.0 +2.6

- 5.0 0.0 +U1-5

+ 1.6 +0.5 +1.1

Av + l.U -0.2 +9.5

+b
25.6 2i4-.9 21.0

15.8 11.1 12.8

27.14. 26.2 26.9

26.3 26.k 25.5

26.0 2$.k 20.0

11.6 15.U 13.9

Av 22.1 21.6 20.0

•"•See p. J+3 for explanation of terms and
this table.

abbreviations used in
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Table 77. Chop weights (g) of broiled 1-in. rib chops.

155°P 170°P 185° F

Left loin

154.5 16U.5 166.5

179.0 189.5 188.0

178.0 178.0 159.0

151.0 137.0 138.5

1W+.5 147.0 152.5

Av 161.^ 163.2 160.9

Right loin

157.5 165.0 163.5

156.0 157.5 160.0

196.5 189.5 195.0

170.0 182.0 164-5

150.5 152.0 146.0

160.5 155.5 158.0

At 165.2 166.9 I6I4..S
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â

I
o
a ft.

** o CD O -& O .£> oo • • • •
« J- J- J- XA vO IA IA

s rH

B
5 TJ
I •H
.O CO

«-l ft.

o -d >o O Al vO -d O
UA • • • • •

IA LA o -d LA UN U\ «
(4

M
1

•

.*
CO

rH
A
Si

EH

>
4



121

K
I
•P
J
I

o
i»\ t\j CM CM ci r^

•a

o

J- co co
• • •

o J* Jt

CO

i

•p

o

D

CO

K n
P.

co CM O
1A

O o

J- O (M J- CO <M K\
u\ • • 1 • g
UN <M U\ -O -o u\ NO tf\



122

t

aH
'- o o o o V\ O O

t~i r-4 ^ r»\ tM <M -3 CO
c • « • « • • •

•a F <-l 3 3 CI IA r^ f»»
e H i-l r-4 i-l r4 1-4 »
<-i <sM A

# x>
1 +
a 43

*-i h v\ o o VA V\ O o IB
o o »o -O H o> O CO CW <r4

'--. t • « • t • • a
|H in o rH f- IA (^ O c-l 4>

• cn rt£
i •o

V!
o

I
1 :-. IA
3 •o M r- r^i IA vO M 6M p • • • • • • • •H
at P r4 <M O H «"1 o ?

4J
> H 1 1 1 + eg

•H
U >
• «

I
• M
E t CO ja

UN C- CO iH (T* I-l 00 I• lA I • • • « 1 •

I u> rH
? T on J- H <v T3

C H 1 + + + +

1
IGG
*4
D W
1 « .

ft. o
O CO

o u\ o M i
1-4 o p^ o> o t^ (HO • • • • • • • a
1 r- •o & I-l r*> •H r\l J- oM <M <\J «M nj Al tv N mi
h +>
s 1C •a

§L
at • "-

g ft
O XA VA <v ac %o 0J r- (V 4 K

0. • t t • • • •
>© O- -o -* IA IA i• X! r< rvj CV iH ftl Al <\i isC o o

CO Ga
• •H r^
.-i o •^«H
09 •

I a
4»
c •• > wo < r-l



123

•

a
•H
1 •

H» •
iH : UN s s o o o o rH

UN X a in .=* JO

1 p • • ft ft • • • 1
r UN Ift UN ro t\J IA 3 4»

rH H H rH rH rH i-l H
•1 «a «H
1 + Aa *3

«-. m o O O o XA O o c
o j CC (V CO co O O H •H

UN • • ft ft • • •

(V u

,

CM r~ H rH 2 9
•A •a

H H r* rH rH rH •
•
-0 3
•H
m

u §
o H

m
:

I

s- t\l •H
3 3 CO on r- v\ «n c*\ ON >H D ft • • ft ft ft ft •
• F r"\ CN s0 o tj> _H; rH IH + + rH

1

+

i «
1

p T)

s k |N-
I
IS

D rH on r» J- O rH ^t
• ft • • • • ft ft ft

o U, i-l rH CN rH UN <NJ rH
1c H 1 + + 1 +

c •
4>

•

fc
«H

4
o

§
«. •H

ft o O O O o o INJ M
rH l^- 0- t- H M rH M <*

D • • ft ft ft • •

1o F ON >C <"N ON O H OM H H rH <M (Nl (\l CM rH
u a
8 •a
•0
Urt L
Qt ft

= O UN O O O O ON oO a ; •H i-i 9 O On O O t-l

Q. r» • • • • ft ft

o LA H j- <-n UN <"N fN u\ l*N

CO

H (M (M aj CM CM fl (M J*

•

a a
C-H
H
1
r» fc rH

*»
a
• >
O •4



121,

1•
4»

1
a •'- o \A o O o o o
1 o tH H o- 00 1A -=t H
o P • • • • • • A

r- o O O o- o> O en atH H H H rH rH rH u

1 .O •H
H|M + 3H

h
•

2 vO J- oo ia CO J- -H; s
(4 to • • t • • • • H
Pi ux o O O o o o O

rH rH rH iH <H rH rH 0
Jj

a
sH

E
*-<

i H
43
«

• ft ll\ 1A p o o O 1>- .H
3 O vO r- J- o r-t O >
rH c • • 1 • • • • •
g t^ 1A r- eo rH IT- rH CO |

l-t rH H JO

h cd
C a
4» + "0

C
e Bt< O o o s UN 1A ra a)

o e\ CM vO O O 00
U \ • • • • •

1kft *D oo rH O rH rH o^
a rH rH rH rH H E

I P
N «-i
«HH
o c

| •H
o Pt, o U\ o O O O o 43H I o o rH CM VTV J- r-- 1a • • c
i r*^. c\l iH rH t- 00 co cr- 1rH C\J CM C\J rH H H rH rH
u ftB
5 IS

t. u
a) -. o C o o IA 1A f\ oO 1 r-- F- J- o -d; o S-l

U> . •

1A o-\ c vO f- r— P- oo c\
• rH CM CM rH r-l rH rH rH J-

CO
00H •

•
ftO 00

rH ft
.O O
gj 03
fcrl O rH

^
H
O >
ft <



125

1
1 •

43 fa <C

1 o t— IA m O o r~ rH
O • • • • t •

1 4
i C— o O^ o o o O" rH a

H H rH r^ rH rH 43

c «
•rl

1 + J3
*fg 43
rH Ik,

i rvl o r*\ O CO o CM c
| & • • • • • • rl
I U) o (M cr- cr- o o u\
t< rH H rH •-< rH r-! r-l a
P
G 3
rH

5
«H o

tH

I a
c : O O o o o *A (T- rl
3 • r*- c> IA J- (M CM O >
»H o • • • t • •

I F rt sD O o CO O r^ fa
> H H
fa a!

1 CD

43 + TJ
i I
1 Ph o o IA o o o H a!

u\ •o -i) <0 M «o O
<o IA • • • • • • m
1
C

o eo CO O CO c^ O
E
CD

I 43
CO

C u
«H a
•H
o a

o
fa <H

r-. o IA o IA IA o J- 43
rH I H CT> -o H CO CM •o

jO O • • t • • •o r-l o O o CO rH CDH CM <\l CM rH CM rH CM rH
fa p.

"0 K
c K V
"0
u fa
« fa rH O O o O O t"-

CJ I rH t-\ CO >o CO o o <M
U\ • * • • • •
u\ CO rH t^ CO a- V o co

» rH rH CM H rH r-l r-l r-l J-
o>
COrH •

• a
<d n
rH P. •
A 9 5H O rH

M
•H
O >
<-t <



126

a

I

u
a

a
s
u

I

u
o

1

a.
g

o

J3
0)

6n

p oo o> vO ir\ M o CO
r-- u\ CO c~- ao H «o oH H <\l nj (\l n CM CM

p
60

U\ li\ U\ UN lr\ m

CM
J-

CO

CM

N
CI

OJ

CO
W
N

ry

cm

CN

s

o

O 'J\ U\ ll\ U\ r>"\

• I • • I •

O rH ^ r-1 J- «
CM cn CM CM cn t\l

O f-n CM CM

CM CM CM CM

UN c,
UN. r-~

CM CM

$



127

Table 91. Total cooking time (min) of lj-in. rib chops.

155°p 170°P l85°F

Right loin

24.0 31.0 31.0

30.0 2k. 32.0

31.0 34.0 30.0

27.0 26.0 34.0

15.0 24.0 34-0

Av 25.4 27.6 32.2

Loft loin

25.0 33.0 34.0

29.0 20.0 36.0

30.0 34-0 38.0

13.0 28.0 38.0

21.0 25.0 35.0

Av 23.6 29.6 36.2
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Table 92. Cooking time (mln/lb) of l*-in. rib chops.

155°P 170°P 185°P

Right loin

Ul.lt 51.7 51.4

52.6 42.6 56.9

58.6 67.3 60.1

49.9 50.1 65.4

30.6 44.9 62.0

Av 46.6 51.3 59.2

Left loin

48.3 57.2 59.5

53.7 53-2 64.6

59.4 70.0 77.5

23.1 53.6 75.2

46.5 51.6 73.4

Av 46.2 57.1 7o.o
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Table 93. Cooking losses (%) of lj-ln. rib chops.

155°P 170°F 185°P

Right loin

26.8 33.1 36.3

30.7 3l.o 36.1+

20.0 18.5 28.5

26.7 20.8 33.9

16.2 23.7 26.5

Av 2J+.1 25.1+ 32.3

Left loin

28.1 33.8 39.5

30.6 29.1 35.6

2^. 26.5 28.3

27.6 30.2

12.7 22.3 26.6

Av 21^.6 28. k 26.0



130

Table 9ij.. Juiciness and flavor (scores) of broiled li-in
rib chops. *

15S°P 170°F 185°F

JuicinesB

5.6 5.k 5.0

5.U 5.0 U.6

— — _„

k.# 5.6 5.6

6.0 5.3 6.0

6.0 5.8 U.6

Av 5.6 5.5 5.2

Flavor

6.2 6.0 S.h

6.0 5.2 6.2

... — _-_

5.6 6.0 b.k

5.6 6.6 6.2

5.8 5.6 5.6

* 5.8 5.9 6.0
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Table 95. Total moisture {%) and pH of broiled lj-in.
rib chops.

155 °F 170°F 185 °P

Total moisture

62.0 60.0 58.6

62.1 59.8 55.2

65.5 65.1 61.2

63.0 60.9 56.U

67.6 66.0 61.1+

Av bk. 62 .k 58.6

pH

6.20 b.ZS 6.22

5.92 5.95 5.75

5.87 6.00 5.93

6.10 6.06 6.11

tffk 5.76 5.81

Av 5.97 6.00 5.96
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Table
rib chops.

96. Doneneas and coagulun (scores) of broiled 1-J-in.

van 170°F 185°P

Doneneaa

6.2 6.0 5.8

5.6 5.6 5.6

5.6 5.6 6.2

5.6 6.6 5.8

6.0 5.6 5.8

Av 5.0 5.9 5.8

Coagulum

U.ii 5.2 M
M M 1.6

6.2 5.6 5.o

U.2 5.2 5.6

U.3 U.6 3.6

Av M 5.0 3.8



133

Table 97. Shear values (£-ln. cores) of broiled 1^-in.
rib chops.

iSS'r i7o°p 185*7

5.1 6.6 i+.o

5.8 7.6 6.8

7.6 6.6 7.0

6.8 6.2 5.7

k.k 6.2 5.8

5.9 6.7 5.9
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Table 98. Tenderness of broiled lj-ln. rtb chops.

155T 170°F 185°K

No . chews

19.0 21.8 21.0

26.6 25.6 23.6

2^.2 22.2 21.2

18.0 21.6 19.0

23-4 23.6 2k. 6

Av 22.0. 23.0 21.9

Scores

6.6 6.1+ 6.I4.

5.8 6.0 6.2

6.0 tat 6.1+

7.0 b.k 6.6

5.8 6.0 6.0

Av 6.2 6.2 6.3
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Table 99.
rib chops.

Degree of brownnesa (scores) of broiled l£-in.

155°f* 170°F 185°P

Side 1

M 5.0 6.2

k.b 5.2 6.2

— w«-

ii.e U.6 6.2

5.0 &* 6.8

h.2 5.0 5.8

Av k*i 5.0 6.2

Side 2

5.2 h.k M
5.0 U.5 6.2

— —
3.U 3.6 z.k

5.0 5.8 6.6

M 3.i* M
Av M Iw) 5.2



136

li-ln.
ible
rib

100. Uniform! by-

chops

.

of brovmne3S (scoroB) of broiled

155 °v 170°F 105°P

Sid* 1

q..8 5.2 J4..6

M 3.2 5.6

_„ ---

U.P M 6«fc

5-2 M» 3.0

6.2 Iwfc 5.k

Av 5.1 It* 5.0

Sid« 2

3.2 U.8 M
M U..0 k.o

— •MMg —
5.k M M
M 2.8 3.t

5.6 M M
Av U.O M M
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Table 101. Gardner color difference meter values of
left raw l&-ii.. rib chops.*

jjf. «f 170° f 185°F

M
16.05 15.20 15.90

11.52 21.85 26.25

20.10 19.20 17.75

22.55 19.90 22.25

20.60 7.10 19.1*0

Av 13.16 16.65 20.31

12.25 12.75 10.92

6.16 6.75 6.05

10.60 11.50 12.55

7.85 18.50 MS
7.90 12.30 10.!i|0

Av 8.95 12.36 9.67

+b
7.1*0 8.20 7.75

10.28 10.00 9.26

10.72 10.80 10. 1*5

13.25 15.00 10.20

9.8o 10.65 10.1*0

Av 10.30 10.93 9.60

See p. 1*3 for explanation of
this table.

terms and abbreviations used In



Av 18.75 18.37 17.99

+a

Av

6.75 li. US 10.80

6.70 7.1).0 6.90

10.30 12.20 10.10

7.90 9.60 lO.liO

10.90 10.00 9.55

Av 8.50 10.13 9.55

+b

8.30 6.1+0 7.20

7.75 7.52 6.15

10.22 10.12 10.18

10.50 10.05 10.55

7.05 8.50 10.20

8.80 8.50 8.90

See p. I4.3 for explanation of terms and abbreviations used In
this table.
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Table 103. Gardner
1 of brollsd 1ft-In. rib

color differenci
chops .1

s meter values of side

155°F 170°P 185°r

Hd
17.62 26.98 22.05

31.50 22.40 38.50

23.18 22.75 16.30

21.50 25.00

23.90

Av 23.5k 2U.28 25.62

a
+1.14 2.00

-0.60 2.10 +9.40

3.75 3.82 +7.32

3.90 1.70

3.70

At +2.38 2. 54 +6.21*

+b
18.65 12.68 15.10

13.75 21.40 20.20

17.65 16.05 14.88

10.70 14.30

13.15

Av 14.78 16.11 16.73

^-See p. 43 for explanatii
this table.

an of terms and abbreviations used In



140

Table 101;. Gardner color difference
2 of broiled ij-in. rib chops.

1

meter values of side

155°P 170°F las 9?

Rd
18.08 29.10 29.90

30.62 30.10 20.40

24.35 26.82 24.48

30.20 31.05 22.80

26.^0 6.05

Av 25.93 29.27 20.73

+4.25 +2.10

+2.10

+4.40 -3.00 +1.80

-0.70 -2.10 +0.90

-3.30 3.30

Av +1.16 -1.00 +2.02

+b

13.56 21.80 10.00

14.80 13.05 14.55

13.05 11.55 8.98

11.30 9.70 10.90

10.80 1.22

Av 12.70 14.02 9.13

See p. 43 for explanation of
In this table.

terms and abbreviations used



Table 105. Chop weights (g) of broiled li-ln. rib chops.

155°V 1?0°F 165°F

Left loin

235.0 262.0 259.5

245.0 239.0 253.0

229.5 220.5 222.5

255.5 237.0 229.5

205.0 220.0 216.5

Av 234.0 235.7 236.2

Right loin

263.5 272.0 274.0

259.0 256.0 255.5

21*0. 229.5 226.5

245.0 235.5 236.0

222.5 21*2.5 249.0

Av 246.0 247.1 248.2



Table 106. "t and P" values for
moisture ('/*•), total cooking time (mln),

Juiciness (scores), cooking losses {%)

,

and cooking tine (min/lb) i*#*
total

Group Treatment
Up In. D.P.

Juici-
ness

Total
moisture

Cooking
losses

Total
Cooking tin*

Left Right

Cooking time

Left Right

0.98 3.5I4.

Left Right

I Center
loin

170 1

t
10 2.51 1.25 2.91 2.17 7.50» 10. 8'-'*

II Shoulder 170

1

10 3.02 1.3U o.Ui* 6.5U** 39.19** 7.M>* 1.81*

III Ittb 170 1

1

10 0.30 0.1*8 0.15 2.22 32.11;** 22.70** 0.52 0.12

IV Rib 185 1

|

10 1.11 6.27* 0.01 0.59 13-39** 25.U1*« 1.18 1.7U

V Center
loin

1553

170

1

10 1.85 0.09 0.05 5.1*2" I8.7I4.** 3.32 3.56* 1. '9

VI Rib 155**

170
185

1

17 5.oo 5.90 0.29 0.U6 12.57 0.80 6.09 0.66

LSD* 0.51 2.78 k.70 1.71

VII Center
loin

1553 1*
10 6.96* 0.02 6.30* 6.37* 0.03 0.00 0.00 O.87

170



vin Rib 1555 li
170 Ik 0.99 5.27 1.99 3.07 9.17 2.76 6.96 2.50
185

LSD* 3.77 0.20 1.27

See p. 43 for explanation of terms and abbreviations used In this table.

Analyses of variance determined for Groups VI and VIII, *t" tests for all other groups.

^Por total (mln) and cooking tlvae (min/lb), D.F. = 9.

^For cookinp losses (left), D.P. = llj., for total cooking time (left, mln), D.P. 15 and
cooking time (left, mln/lb), D.P. = 13.

^Por cooking losses (left), D.P. = 13.



(i-in.
Table 107.
cores), fl

4

"t and P" values for chop
avor, and doneness of center

weight (g), tenderness (scores), shear values
loin, shoulder, and rib chops. '»

Group Treatment
f . in.

Chop
D.P. weictht

Tenderness Shear Flavor Doneness
values

I

II

Center
loin

1703 j

1 7fl3 i

10 5.16 1.68 1.00 0.28

II Shoulder 1703 *

1
10 0.00

III Rib 1703 *

1
10 0.00

IV Rib 1853 *

t
10 0.00

V Center
loin

1553

170

l
10 0.01+

VI Rib 1553 l

170
185

17 0.10

VII Center
loin

1553 i|
10 2.99

170

1.68

1+.02

3.33

3.02

0.31+

0.51+

0.183 0.00

0.01+ 0.37

0.06 1.52

1.2i+ 0.18 0.03

0.75 0.99 0.21+

0.01 0.02 0.61+

_*0



See p. I4.3 for explanation of terms and abbreviations used in this table.
Analyses of variance determined for Groups VI and VIII, * tests for all other groups.

-'For chop weight, D.F. = ZZ.

^For chop weight, D.F. = 29.



coagul
Table 108.

um (scores)
"t and P"

, and pH.^»
values for uniformity and degree of brownness (scores)

,

Group Treatment

U In. D.F.

Degree of
Brownness

Uniformity of
brownness Coagulum pH

Side 1 Side 2 Side 1 Side 2

I Center
loin

17C-3 4

1

10 1.05 0.019 6.93* 0.05 0.95 1.09

II Shoulder 170

i

10 0.06 0.050 3.62 5.21* 3.98

III Hib 170

t
10 0.1*0 u.iu 0.67 1.27 2.22 0.30

IV Rib 185 i

f
10 1.0U 0.22 1.26 0.10 0.01; 0.12

V Center
loin

155

170

i

10 1.05 1+.62 9.66* 5-32* 0.60 0.13

VI Rib 155
170
185

i
17 9.03 2.73 k.o 3.1U 5-10 0.76

LSD* 0.85 0.78 1.22



VII Center
loin

155

170

li
10 o.ou 30.214**

VIII Rib

LSD*

155
170
185

li
Ifc 7.07

0.53

0.70 0.90 .0.08 1.18 0.01

See p. 1*3 for explanation of terms and abbreviations used in this table.
2Analyses of variance determined for Groups VI and VIII, "t" tests for all other groups.
3Por pH, O.P. = 9.



center
Table 109. "t
loin, shoulder,

and P" values for Gardner color difference meter
and rib chops . *•*

values of broiled

Group Treatment
e ? in.

nd +a +b

D.F. Side 1 Side 2 Side 1 Side 2 Side 1 Side 2

I Center
loin

170 1

1
10 0.60 3.81+ 0.26 2.^7 0.69 2.17

II Shoulder 170 i

t

III Rib 170 i

i

IV Rib 185

1

V Center
loin

155

170

l

VI Rib 1553

170
185

i

10 1.10 .1+8

10 0.00 .15

LSD* 7.20

0.79 0.0$ 0.08 3.14

0.00 0.80 2.52 1.01+

0.91+ 1.33 o.ou. 0.18



VII Center 155 l£
loin 10 0.06 3.U.2 2.22 0.03 0.27 1.U3

170

viii Rib 155 li
170 1U 0.10 2.II4. 2.63 1.06 0.35 1.70
185

•'•See p. i+3 for explanation of terms and abbreviations used in this table.
2Analyses of variance determined for Groups VI and VIII, "t" tests for all other groups.
3Por +a (right), D.P. = 15

.



center
Table 110. "t and F"
loin, shoulder, and r

values
ib.1,2

for Gardner color difference meter yalues for raw

Group Treatment
op in. D.P.

Rd +a +b

Side 1 Side 2 Side 1 Side 2 Side 1 Side 2

I Center 1703 i
loin

1

10 1.21 0.03 2.37 0.00 .114. .02

II Shoulder 170 |

3
%

—

III Rib 170*1
ft

f
10 0.00 0.21 0.53 o.3k 0.73 2.17

IV Rib 185 ft

*
10 0.71 0.09 0.75 O.lt.0 0.19 8.06*

V Center 155 l
loin

170
10 0.92 0.00 1.03 2.72 0.00 2.33

VI Rib 155 i

170
185

17 I.I4.8 0.20 1.03 lAk 0.16 0.20

VII Center 155 1*
loin

170
10 2.(4.0 0.32 0.98 0.52 1.66 2.03 "



See p. 1*3 for explanation of terms and abbreviations used in this table.
Analyses of variance determined for Groups VI and VIII, "t" tests for all other eroups

.

3For Rd, +a, and +b (side 2), D.F. = 9.

^For +a (side 1 and 2), D.F. = 9.

^For +a (side 1 and 2), D.F. = 10, for Rd and +b (side 2), D.F. = 13.



Table 111. "t and F" va lues for thickni sses of rib and center loin chops

Treatment s

Total
moisture

<*)
D.F.

Total cooking
time (min)

Cooking
losses
«]

D.P.

Gardner color difference meter values

Rd +a +b
"F in. D.P. D.P, D.P m D.P

Rib 155 1

Ii
9 0.03 20 25 . JtyM 19 0.20 20 12.6W-* 19 0.18 20 10.68»«

Center
loin

155 1
10 1.51 22 58.32-fr*- 22 O.I4.O 22 2.53 22 0.07 22 2.50

Center
loin

170
1
1
1

1*

23 1.585 I4I4. ||&a6JM lj.7 114.. 35** kb 3.14.5* lt-6 0.69 U6 5.37**

Sib 170
|4
1

ii

22 0.396 1+3 75.527** 14-3 2.9I4.* ki 2.85» 38 0.37 k5 11.514-**

Rib 185 1
4,

1
'22 2.778 U3 1.953 UI4. 61.53** 14.3 14..79 38 1.58 W 10.29

LSD ii
5.86 2.82

-'^gfaga^S



^See p. I4.3 for explanation of terms and abbreviations used in this table.
2 "t" tests determined for rib (155°?) and center loin (155°Ii')» analyses of variance for
all other groups

.

^Averages of left plus right loin were used for statistical determination of all factors
except for Gardner color difference meter values (averare of side 1 plus 2).
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Table Ilk. "t and P" values for cooking losses {%) , chop weights (g), and total
looking time (rain) of right versus left rib and center loin chops ,I» 2 ,

3

D.P. Cooking losses Total cooking time Chop weight

Rib

i-in.

170°P 10

185°F 10

S-in.

170°F 10

185°P 10

1-in.

155°& 9

170°P 9

185°P 9

li-in.

155 "P 8

170°F 8

I85°p5 8

Center loin

i-in.

.001

•Uk5

.697

.363

.019

.0k9

.001

0,.016

0,• 7k2

0..002

0.026

0.890

0.368

1.L2U

1.353

0.003

5.k20*

0.181

0.k69

12.500**

0.150

0.273

o.55k

o.oik

0.1UI4.

0.111

0.118

1.1U7

1.107

1.03k



170°P 10

ij-in.

170°P 10

1-ln.

155°P 10

170°?-° 10

li-in.

155°f 10

170°P7 10

1.263 0.008 0.008

3.677 1.391 2.790

1.147 0.266 1.177

0.013 0.012 0.365

0.885 0.943 0.178

2.784 0.032 0.087

See p. I4.3 for explanation of terms and abbreviations used in this table.

Analyses of variance determined for Proups VI end VIII, "t" tests for all other groups.

3Average of left plus right loins.

For total cooking time, D.F. = 10.

->For cooking losses, D.F. = 7.

6For total cooking time, D.F. 9.

'For total cooking time, D.F. = 8.
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Table 115. "t" values for Gardner color difference neter
values for left versus right rib and center loin uncooked
chops. *»*

Rd

b

Cent or loin aib
D.P. D.P.

.W5 8 .296

7 -.253 7 .k82

7 .68k 8 1.177

See p. U3 for explanation of terns and abbreviations used in
this table,

p
"t" values obtained for averages of data for each suction for
each animal.
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The effect of end point temperature, thickness, and section

on acceptability of broiled pork chops from right and left loina

was investigated. Shoulder ii and 2-in., 170°P), center loin

(J and J-in., 170°P; 1 and ljhin., 170 and 185°P), and rib chops

(I and t-liw, 170 and 185°P; 1 and l£-ln., 155, 170 and 185°F)

were cut from 12 paired loins.

Generally, Juiciness scores, total moisture, cooking losses,

and total cooking times tended to increase with thickness. With

\ to f-in. rib chops (185°P) the inorease was significant for

moisture values. Total cooking tine Increased with thickness

(P<.01) for right and left shoulder (170°?) and rib (170 and

185°P) and Tor right loin chops (170°P). With higher end point

temperatures. Juiciness scores and total moisture were lower,

cooking losses greater and total cooking times longer. Juiciness

of center loin and rib chops of the same thickness decreased

with the 1-in. rib chop being less Juicy (P< .05) at 185°P than

at 155 or 170°F and the l$-ln. center loin chops lens juicy

(P < .05) at 170 than at 155°?.

Tenderness, flavor, doneness, and coagulum scores and pH

or shear values were not significantly affected by thickness.

However, flavor was similar or increased slightly with in-

creasing temperature or thickness. Coagulum scores tended to

decrease with increasing temperature, indicating more coagulum

present. In general, reflectance values and degree of brownness

scores indicated that chops became browner with Increasing

thickness (center loin and rib chops) and temperature (center



loin). Degree of brownness scores for 1-in. rib chops

(side 1) were higher (P< .05) at 185 than 155 or 170°P.

However, for shoulder chops, degr- e of brownness decreased

(P < .05) as thickness increased and as temperature increased

for 1-in. center loin (P<.01). Increasing temperature from

155 to 170 to 185°P, chops became browner (P<.05) for aide 1

of li-in. rib chops. Uniformity of brownness usually decreased

with increased thickness. For rib chops, no consistent trends

were observed for reflectance or uniformity of brownness with

increasing end point temperatures.

Sectional differences were observed with total cooking

time and cooking losses significantly higher for i and J-ln.

shoulder chops (170°F) than for comparable rib or center

loin chops. On the whole, center loin chops had higher total

moisture values than rib ohops. Total cooking time was longer

(P< .01) and oooking losses higher for 1-in. center loin than

1-in. rib chops at 155 and 170°F. Generally, reflectance was

lower for the center loin than for the rib chops. Also, a

slight trend toward higher redness values and lower yellowness

values was indicated for center loin chops. Of I4.6 comparisons

of right and left ohons, only In 2-cases were significant

differences noted. The 1 (P < .05) and U-in. (P<.01) rib

chops broiled to 185°F had significantly longer total cooking

times for the left than for right side.


