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?;:::‘ate energy has been used for the cooking and heating of foods over more than three decades. Microwave oven cooking is popular for both large scale

The ef::hlor\ use ?nd home use.. . x 3 .

major ects of mlérowavc cn?ok1ng on-eatlr\g quality of meat have be?n widely studied with respect to whether it is comparable to conventional cooking. The

o Daraméters in comparison of microwave cookery versus conventional methods of cookery on meat quality are cooking time, cooking loss, shear value,
Palatabni(y factors, such as tenderness, juiciness and flavor.

(:;;:lzmdies indicated that the resulting quality of most meats cooked by microwaves was less desirable than that of meat cooked by conventional method.

Wity ad)’ and Jacobsont 1960; Marshall,‘1%0; Kylen et al., 1964).

65 me\’ancement of mu':rouave oven design, such as power level controller, and rotating devices, recent studies have shown a trend that the quality of

ot a1 3:5 cooked by mlcrcwaYes compare favorably to that of meat cooked by conventional methods (Baldwin et al., 1979; Voris and Van Duyne, 1979; Moore

*+ 1980; Fulton and Davis, 1983).

e . . .
at Present study was conducted to determine the effects of two cooking methods, microwave and conventional cookery, on meat quality of beef rib eye

Cookj
s "9 loss and shear value were measured as physical parameters, and sensory evaluation was conducted to obtain palatability characteristics.

QR : :

s E OF MATERIALS Three grades of beef, USDA Prime, Choice and Good, were used for sensory evaluation, cooking loss, Warner-Bratzler shear value

fasy " : . . . e

Srag Fements and proximate analysis. Six boneless rib eye rolls (USDA-Institutional Meat Purchase Specifications, 112A-rib eye roll, lip-on) of each
€ were obtained from Iowa Beef Processors (1BP), Dakota City, Nebraska.

Each .:
M b eye roll was divided into five slices as shown in Figure 1. Slices No. 1 through No. 4 were 3.81 cm thick and slice No. 5 was 2.54 cm thick.
S

eak < =
S by three grades. The three grades: USDA Prime, Choice and Good were used because they are the most popular for fresh meat at the retail market.

o lection of steaks for each experiment was designed to provide consistent and paired adjacent portions which were considered to be similar in
OSition

¢
o Steaks for sensory evaluation (Nos. 1 and 2) and for cooking loss and shear value measurements (Nos. 3 and 4) and for proximate analysis,

°°°ki:; H:;e wrapped in freezer paper. All steaks m.:re frozen and stored at -28.9 C for ten to thirty days until needed for further testing. Prior to
C%KING’TR: wrapped steaks were defroﬁted at a refr!gerator temperature of 1.1 C for 48 hours.
Steﬁsuew four stez_aks, two pairs from two rib eye rolls were chosen randomly for cooking for each sensory evaluation session. The number 1

Fe cooked in the microwave oven and the number 2 steaks were cooked in the conventional oven. All steaks were removed from the refrigerator and

h
s::k:t:m:iem temperantjre for approx?mz-ately one hour tt? reach (.a temperature of 10 to 12.8 C and then weighed before cooking.

c. :: ed by conventional oven broﬂmg.uere plaCf:‘d in a broiler pan in a'General Electric household electric oven preheated at broiling setting of
temperaturermowuples connect?d to a recording ;?otentlmeter were used to monltor the ovcr_w temperature, initial temperature of steaks, and the internal
Wity thermz,af the éteaks during and aftl?r cooking. ALl the thermocouples were inserted into the approximate.a geometric center of the steaks. Two steaks
Were tumedvouples inserted were placed into th? oven 7.62 cm below the heat source and the och d?or ¥eft ajar. After 10 minutes broiling, the steaks
Secongs wl_thovel‘ and then auoued to reach'thc internal temperature of 68.3 C. The mean cooking t1m§ in the conventional oven was 25 minutes and 15
dEViCQ o a range of 19 minutes to 32 mmutcsj The steaks were r?moved from the oven and cored with a 1.27 cm diameter mechanical stopper boring
For each SFEduce “Hour GFBSS" efoCt of hand coring. One coTe was g!ven to each panel member for sensory evaluation.

R‘”‘Wa(lo) ensory evaluation session, two steaks were cooked in the microwave oven at the high power setting (650 watts, 2450 MHz, Whirlpool, Model

Thermocouples were inserted into the steaks in the same manner as described above, in order to record the initial temperature of the meat.

-in cms.

‘-Z.Séfl -3A8~j —3.8~! — 3.8—[ 43.87“72.5&

Steak cooked in microwave oven for sensory evaluation.

Steak cooked in conventional oven broiling for sensory evaluation.
Steak cooked in microwave oven for cooking loss and shear value.
Steak cooked in conventional oven for cooking loss and shear value.

(S T RN

Steak for proximate analysis.

Figure 1. Schematic drawing of slicing plan for steaks from rib eye roll.
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aks were placed in a round plastic microwave a device that rotates

cooking. The rotating device was pla in the center of the microwave ove
Me L

and

thod of cooking was as described in the book, "Microwaving Meat," published by Microwave Cooking Library (1979). The steaks were he

for 2 minutes r one sic and then turned over. Glass microwave thermometers inserted in the center of the

the interna

teaks were

was re-checked

iately with thermocouples. The mean cooking time in the micro!

ven was 11 minutes and 5 onds with

20 seconds. The steaks were then cored with a 1.27

eter mechanical stopp! boring device and served withou

different rib eye ro

ing loss and

method as the steaks for sensory evaluation.

SHEAR

MEASUREMENTS After the internal temp

ture of the steak

reached a

was dried with a paper towel to remove any excessive dr

the cooked steak was measured by a Warner-Bratzler shear.
dial

ch core and the shear value was obtained by averaging these nine measurements.

2.54 cm diameter was T

>moved from dorsal, positions of each steak.

e

ot F : ' PR TR,
Tenderness, juiciness, flavor and overall acceptability of steak cores were evaluated by a 10-member, untrained panel. A to 8-pol

scale (1-extremely

nder, juicy, flavorful, or like, and 8 = extremely tough, dry, lacking flavor, or

evaluation. The cooked steaks were cored and served immediately after cooking was done. Sensory evaluation was completed within 15 minut

was done. The sensory samples were coded for evaluation identification by three digit numbers selected.from a table of random numbers. A

om the same locational area of

in the same sensory panel booth during the entire experiment.

panelists were not informed of the cooking method for the samples provided. The panelist had one slice of

e and water for palate cle
the evaluation of each core. The general information on the cooking and sensory evaluation procedures used in this study were obtained

Cookery Sensory Evaluation of Meat" (Cross et al

panelists.

PROXIMATE ANALYSIS On

raw steak from each rib eye roll (2.54 cm thickness) was sent to the Connecticut Agricultural Experiment Station at

ximate analysis; moisture, protein, fat and ash to characterize the composition” of the raw steaks by grade.

TATISTICAL ANALYSIS Means and standard deviations of cooking loss, shear n were determined. The data were analyzed for

v ol
nces due to cooking method and grade using analysis of variance by the method described by Snedecor (1956) and Henderson (1960).

G LOSS Mean cooking loss, Warner-Bratzler shear value, and analysis of variance for rib eye steaks, by grade and by cooking method, a
Tables 1 and 2. Mean cooking loss

for steaks of all grades cooked by microwave oven was found to be 3.03% greater than that for steaks c

conventional oven broiling. This difference was statistically significant (p < 0.05). No significant differences were found in

steaks among the three grades cooked either by microwave or conventional oven broiling. This result indicates that the cooking

fec

ed more by cooking method than by grade of meat. Microwave energy causes molecules in the meat to vibrate at a very high frequency

vibr

ation accelerates the rate of migration of moisture and fat from the inner portions of the meat to the surface. This would likely ir

of drip and evap

tion. There was no significant interaction between cooking method and grade.

Prime 27.7142.94 25.14+42.54 20.20+1.84

Choice 28.16+2.09 24.23+3.24 22.13+4.42 18.33+2.82 M W: Microwave
Good 28.18+1.81 25.60+4.62 17.29+1.29 15.79+3.37 0 B: Oven Broiling
Mean of

all grades 28.02 24.99 19.87 17.33

Table 2. Analysis of variance for cooking loss and shear value of beef rib eye steaks by grade and cooking method.

Cooking Loss Shear Value
Source df I  EaevsssadesercamEsEas pesoesaosSsE e R ERRY
MS F-value MS F-value

Cooking 1 82.39 7295 * 58.15 4.53 *

Steaks/G 15 10.39 12.83 *: pe 05
**: p< .01

Grade 2 1.5 0.19 42.42 12.19 ** df: degree of freedom
MS: mean square

Cooking x Grade 2 1.81 0.22 4.07 s S g

Cooking x
Steak/G 15 8.10 3.48
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rowave oven were found to

=~

=}

]
+

75

and cooking method.

steaks by gra

4. Analysis of variance for sensory evaluation of beef

Juiciness Flavor Overall

ty
Source df  seeeseeeae aeaaan e

MS F MS MS F MS F
1 2.23 3.44 2.49 6.24 5e2% 6.53 4,44

1.9¢ 1.20 1.47
2 0.24 1.63 0.31 0.39 0.49 1.96
2 0.30 0.06 0.61 0.08 0.32

15 0.34 5.20 0.18 0.25

Total 35

flavor,
N9 of the
his b,

und to be significantly more d

Y val oven broiling were f
surface of the conventionally cooked steaks is possibly responsible for the difference

steaks

by microwave

n 4.8 the cooked steaks among the grades did not differ significantly. The flay 0
4.84 an - . puie

"eppe, 3 and 5.17, indicating slightly flavorful to slightly lacking in flavor. Steaks cooked by oven broiling, ranged between 4.13 and 4.19,

cooked i

r scores between st owave and conventional oven broiling,

sl | 3 » & !

O"-‘"aw 3 slightly flavorful. In spite of significant differences in flav
a

the steaks did not differ significantly at p < 0.05 either by cooking method or by grade. Even though it was not significant at

eptability than steaks cooked by microwaves. Steaks

g evidence that steaks cooked by oven broiling had more desirable overall

€ Microwave oven did not develop as attractive a brown outer surface as did those cooked in the conventional oven. The steaks
t cooked in the conventional oven, as the

d more uniformly cooked than the

ish interior color. There were no

br

rown exterior and a pink

In contrast, conventionally cooked steaks had a
cing method and grade for sensory evaluation.

can be compared favorably to steaks cooked by
Pr

he palatability of beef rib eye steaks cooked in the microwave o\
Choice and

king loss and palatability were not influenced by grade. For the top three USDA

of rib eye steaks did not differ significantly even though generally the higher grade was
young animals generally less than 24 months of age. Due to the highly acceptable tendern
€rness and other palatability factors is relatively less important than it would be with

rib eye ste

ks among the top tt

grades is similar.
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MATE ANALYSIS The mean percentages with standard deviations for total protein, total water, fat and ash are listed in Table 5. There was no

PR
d

erence for protein or water percentages of the steaks by grade. The average protein, water and fat contents were 21.21%, 64.70% and 1

respectively. As would be expected, Prime grade had the highest fat content (13.55%), followed by Choice grade (12.2%) and Good grade (10.

9
which 18

a reflection of degree of marbling within each grade. This difference of fat contents was not significant.

Table 5. Means with standard deviations for proximate analysis of rib eye steaks by grade.

Grade Protein, % Water, % Fat, Ash, %
Prime 21.95+1.26 63.88+4.84 13.55+6.18 0.94+0.29
Choice 20.68+2.18 65.30+3.78 12.20+4.80 0.92+0.06
Good 21.80+1.79 64.93+1.21 10.63+1.72 0.94+0.05
Average 21.21 64.70 1231 0.93

SUMMARY Cooking loss, Warner-Bratzler shear value and sensory evaluation of beef rib eye steaks were compared by method of cooking and by
rib eye steaks from USDA,Prime, Choice, and Good grades were cooked by microwaves on an automatic food rotator at full power, 650 watts and b
conventional oven broiling. All steaks were cooked until the internal temperature of meat reached 68.3 C. Cooking loss was determined by

weight difference of a steak before and after cooking. 1.27 cm diameter cores of the cooked steaks were served to ten panelists for sensory

and cores with 2.54 cm diameter were tested for Warner-Bratzler shear force.
Mean cooking losses were significantly (p<0.05) greater for steaks cooked by microwaves than those for steaks cooked by conventional oven broi
three grades. There were no significant differences observed in cooking loss among the three grades for microwave cooking or conventional

shear values of steaks cooked in the microwave oven were significantly (p<0.05) higher than those of steaks cooked in conventional oven.
in shear values of cooked steaks among the three grades were highly significant (p<0.01) with the highest shear value for steaks of
second for steaks of Prime grade, and the lowest for steaks of Good grade. Shear values were low for all grades of meats and ranged from 15.
indicating all meats were tender. These results are thought to be related to the maturity of animals from which the meat came. Maturity of
which these rib eye rolls came is assumed to be similar. The Good grade meat which is believed to come from equally young animals was as tender as

higher grade meat, due to youth, even though the meat does not have adequate marbling to reach the U.S.D.A. Choice grade.

A R & r
The flavor of steaks cooked by conventional oven broiling was significantly (p<0.05) more desirable than that of steaks cooked by microwaves. The flave
scores of cooked steaks did not differ significantly by grade. Tenderness, juiciness, and overall acceptability were not significantly diff

according to their panel scores by cooking method or by grade. However, there was a trend that the oven broiled steaks received somewhat m

ent

desirabl®

study

*»

overall acceptability than the microwaved steaks, even though the difference was not statistically significant at p < 0.05. The results of t
indicate that when USDA Prime, Choice and Good grades of beef rib eye steaks are cooked by microwaves and conventional oven broiling methods, the

palatability characteristics can be similar.
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