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Abstract

In
'fiany countries, microwave ovens are used because of the convenience and time savings in cooking. Therefore,

) °hjectives of this study were to compare the effects of microwave and electrical ovens on retention of some 

rients and to determine the differences in terms of nutritive value and consumer preference, between the meat 

°ked by these two methods.

°isture, protein, riboflavin, niacin, pyridoxine, iron, and calcium were found to be higher in the meat cooked 

miCr°wave oven compared to the electrical
the

oven. Fat content of meat cooked in electrical oven was greater than

eat cooked in microwave oven.
C ho i

™icn
esterol content was influenced by cooking methods. No significant differences were found between the

°Wave and electrical ovens as far as flavor and texture characteristics of the meat are concerned, but
Paneiist<i

LS prefered the meat cooked in electrical oven for appearence.

P roduction

I many countries, including Turkiye, microwave cooking and processing has increased over the years because
of
 ̂ convenience and time saving. Recent improvements in the design of high-powered microwave ovens offer rapid

economic methods for manufacturing food products of high organoleptic properties and nutritional value
'H e t t ,  1989K

Iri the
'976.

food industry, microwave is used for pasteurization of packaged bakery products, sterilization (Sale,

Decerau, 1986), tempering of frozen foods, precooking of poultry and pork products and drying of pasta,
•°ni°ns

Put
Of

• condiments, tamoto paste, snack foods and bacon pieces (Mudgett, 1989).
Since

microwave ovens are used extensively for cooking, thawing and reheating at homes and institutions,
r ient

mien

The

^th,

retention in foods processed by microwaves is of importance. In the studies done to compare the effects 

°Wave and conventional cooking pn nutritive value, inconsistent results were obtained, 

moisture content of meat cooked in microwave oven was found to be higher than the meat cooked by conventional

i  0ds (Baldwin et. al., 1976 ; Cross and Fung, 1982),
Pn

(C
°tein

ross
contents of meats cooked in microwave oven were also higher than the meats cooked in conventional ovens

and Fung, 1982).

inu y effects of microwaves on the lipid fraction in foods appeared to be minor. Microwave reheated turkey breast 

analyzed to determine the extent of oxidation, and TBA values were found to be higher in conventionallyr6h,

I
6ated
F lurkey breats (Cross and Fung, 1982).

y acid composition of raw and microwave cooked chicken, beef and bacon fats were not found different.

Co°k 1 ng in the microwave oven> no trans fatty acid was formec| in either chicken or bacon fat which 

âin high
Thi

concentrations of oleic and linoleic acids (Mai et. al., 1980).

in’ riboflavin, niacin and pyridoxine content of foods cooked in microwave oven were found to be
, sater

same or

if • ai.et than foods cooked by conventional methods (Baldwin et. al., 1976; Johnston

1981 ;
and Baldwin, 1980; Chung

1 Payton and Baldwin, 1985 ; Dawson et. al., 1988).
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In Tu rk iye , to  our knowledge, no d e ta ile d  studies were done on the n u tr ie n t losses o f microwave
versus

co nven tionally  cooked foods. T h erefo re , the o b jec tiv es  o f th is  study were to compare the e ffe c ts  o f microwave j | i  

e le c t r ic a l  ovens on re te n tio n  o f some n u tr ie n ts  and to  determine the d iffe re n c e s  in terms of n u t r it iv e  value * 

consuner p reference, between the semitendinosus muscle cooked by these two methods.

MATERIAL AND METHOOS ^

Semitendinosus muscle was bought from a lo ca l butcher shop. A fte r  removing the e x te rn a l f a t ,  the muscle

cut in to  halves fo r  microwave and e le c t r ic a l  cooking. Two and a h a lf  cm th ic k  s lic e s  o f the muscle were
cooK-'fl i

in a microwave oven (V este l G o ld star, 2450 Wz  and 980 W, Organize Sanayi B d lg es i, M anisa-Turkiye) fo r  14 

and the o ther s il ic e s  were cooked in an e le c t r ic a l  oven (A rg e lik  marka, Qayirova Is tan b u l-T U rk iy e ) fo r  35 <

a t  170°C. These cooking times were selected a f te r  a p re te s t to  provide the same doneness of the meat cook c

both ovens. In te rn a l temperature was determined w ith  an in se rtio n  type thermometer placed in the meat ^

a f te r  cooking. At the same le v e l o f doneness, in te rn a l temperature o f the microwave and e le c t r ic  cooked inU ^  

were found to  be 84.80°C and 74.94°C , re s p e c tiv e ly . The d iffe re n c e s  between the in te rn a l temperatures °cC 

because o f the d iffe re n c e s  between the heating mechanisms of microwave oven and e le c t r ic a l  oven.

Drippings were added to  muscle fo r  analyses. M o is tu re , ash, p ro te in , iron and ca lc iu n  contents of tW  ^  

microwave or e le c t r ic a l ly  cooked samples were determined according to  the methods of AOAC (1 9 8 0 ). prote

c a lcu la te d  using the conversion fa c to r  o f N *6 .2 5 .

Fat contents o f the raw meat and the muscle cooked in both ovens were determined using chloroform  

e x tra c tio n  method (F layn and B ram b lett, 1975). Cholestero l contents o f the meat samples were determined 

method of Prusa and Hughes (1 9 8 6 ).
ed

Immediately a f te r  cooking, r ib o f la v in ,  n iac in  and pyridoxine contents of the meat samples were dete,* ^ J 

the method of Dawson e t .  a l .  (1 9 8 8 ), using High Pressure L iqu id  Chromotography (Model ALC/GPC. Po*P- ‘

A $

etna115

tK tl

in je c tio n  UGK). Recovery samples were prepared by adding a known amount of reference riboflavi
niac*n

pyridoxine p r io r  to  the e x tra c tio n  process. ^ 0

Sensory eva lu a tio n  of the consumer panel on semitendinosus muscle cooked in microwave and e le c t r i

done using the paired comparisons method (Amerine e t .  a l . ,  1965).U* ‘ "W *•’*  ---------------- ------------------ * ~ eyalufl I Cc
The data were analyzed s t a t is t ic a l ly  by the S tu d en t's  t - t e s t .  S ta t is t ic a l  an a lys is  of the sensor ^

was done according to  Kramer e t .  a l .  (1 9 7 0 ), which is  recomended fo r  paired comparisons.

àit'“

*r'

Hi

34.71
\RESULT AND DISCUSSION

Weight losses of semitendinosus muscle cooked in microwave and e le c t r ic a l  ovens were found to 

3 6 .5 5 X, re s p e c tiv e ly , but no s t a t is t ic a l ly  s ig n if ic a n t  d iffe re n c e s  were determ ined.
♦ f the nuJ$c*

M oisture content of semitendinosus muscle cooked in microwave oven was higher than th a t o

in  e le c t r ic a l  oven (Table  1 ) . R lf fe ro  and Holmes (1983) reported th a t a s ig n i f ic a n t ly  greater amount A
dorf (19741

was re ta in ed  in the meat cooked by microwaves than b r o il in g . In  c o n tra s t, Jan ickt and App „¡ivton 'iim vi«: mcav uj ihiviuw«»« —------- * -  ̂ pQj

g rea te r to ta l motsture in b ro ile d  beef p a tt ie s  than in microwave cooked p a t t ie s .  In  the s lu ly  c0n^ c1 *r

Baldwin (1 9 8 5 ), d iffe re n c e s  between the m oisture content o f top round steaks cooked in the mic

oven or convection turbo oven and conventional e le c t r ic  oven were not found s ig n i f ic a n t .
r r o w a v e  ° v e n

The meat cooked in  e le c t r ic a l  oven had lower ash content than the meat cooked in m

if V-

e le c t r ic a l  oven a l l  of the dripp ings could not be added to the muscle fo r  an a lys is  because of « W 1 0 9

tl*
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f d ip p in g s  on bottom surface of the p la te . Lower ash content obtained fo r  e le c t r ic a l  oven might be due to  losses 

|lln drippings which might be excessive due to  cross-sectiona l cut of the muscles.

Pro te in  content of semi tendinosus muscle cooked in e le c t r ic a l  oven was found to  be s ig n if ic a n t ly  higher 

< °-05 ) than the muscle cooked in microwave oven on a cooked weight basis being 28.43% and 26.07% res p e ctive ly  

e 1 ) . However, when ca lcu la ted  on a dry weight basis p ro te in  content and re te n tio n  were g rea te r in microwave

C°0ked Samples (97.04%  fo r  microwave cooking and 93.44%  fo r  e le c t r ic a l  cooking). S im ila r  re s u lts  were obtained  
ln other s tud ies .

(p

(Tabu

Fat content of the muscle cooked by microwaves was lower than th a t o f the muscle cooked

T). This fin d in g  is agreement w ith  the re s u lts  o f Janicki and Appledorf (1 9 7 4 ). Therefore microwave cooking
(Tabi

in e le c t r ic a l  oven

can be 

Both
recomended fo r  persons on low f a t  d ie ts .

ei|  ̂ Microwave and e le c t r ic a l  cooking resu lted  in higher ch o les tero l in comparison w ith  the raw meat possibly

t 0  decreases in the weights of muscles (34.7%  in the microwave and 36.5% in the e le c t r ic a l  oven). On a wet 
Weight

elect

■H

basis ch o les tero l content o f meat was lower fo llo w in g  microwave cooking (p < 0 .0 5 ) compared to  the 

r i cal oven (Table  1 ) .  This might re s u lt  from lower fa t  content o f the meat cooked in the microwave oven. 

n t»on values obtained by microwave and e le c t r ic a l  cooking were 167.10% and 174.73 % re s p e c tive ly  but no 

flCant  d iffe re n c e s  were found between the cooking methods (F ig u re  1 ). These re s u lts  agree w ith the fin d in g s
s>9n

* by Feeley e t .  a l .  (1 9 7 2 ), and Rhee e t .  a l .  (1 9 8 2 ).
j ̂  ^

avin content of meat was found to be higher fo llo w in g  microwave cooking than the r ib o f la v in  content of

"dcr cooked ln e le c t r ic a l  oven (Tab le  2 ) .  R ib o fla v in  re te n tio n  o f the samples cooked in e le c t r ic a l  and

e oven was 68.10%  and 81.46%  re s p e c tiv e ly  (F ig ure  1 ) .  Chung e t .  a l .  (1981) found higher r ib o f la v in  
Mention h

cn y m icrowave cooking whereas o ther researchers showed no s ig n if ic a n t  d iffe re n c e s  between r ib o f la v in
ntent 0f  ..

I9g2  e meat c°oked by microwaves and conventional methods (Johnston and Baldwin, 1980 ; Cross and Fung,
l ’ Payt°n and Baldwin, 1985 .

On a
ercent re te n tio n  b a s is , n ia c in  was s ig n if ic a n t ly  higher (96.50% ) in the meat cooked by microwaves 

‘9Ure i )  ,
an(]  ̂ ' e r n ia c in  re te n tio n  (75 .71% ) obtained fo r  the e le c t r ic a l  oven might be due to losses of drippings

Sure t 0  heat fo r  a longer tim e.
Pyridox i ne

c°ok content and re te n tio n  value of muscle cooked in microwave oven was higher than th a t o f the samples

| l retent & 1Ca* 0ven (Table  2 and Figure 1 ) .  S t a t is t ic a l ly  s ig n if ic a n t  d iffe re n c e s  were found between the  

H i-  value  ̂ (p < 0 .0 1 ) .  Cross and Fung (1982) reported th a t pyridoxine values o f turkey breasts cooked in

c°hdi
dev

Tions

w*ig h t
Ir on

were s ig n if ic a n t ly  h igher on a cooked weight bas is . Conversely, in a la te r  study, using s im ila r  

Wlth *u s c le  Bowers e t .  a t .  (1974) reported th a t pyridoxine values were higher on the basis of 

1501 not s t a t is t ic a l ly  d i f fe r e n t  when ca lcu la te d  on a cooked weight bas is .
Conte n t Ann. 0  neten tion of the muscle cooked in microwave oven was found to be higher than th a t of the

A  e cooked
 ̂ *** due to ^  e l e C t r i c * 1 0ven ( Table 2 and Figure 1 ). These d iffe re n c e s  between the iron content o f meats might 

S$e$ of d r iPPings by dry ing  and s tic k in g  in e le c t r ic a l  oven. Baldwin e t .  a l .  (1976) found th a t iron

11
ention

retei
on

Of i.
ef cooked in microwave or conventional gas oven were 70% and 98%, re s p e c tiv e ly . In th is  study 

^  S ta in e d  fo r  e le c t r ic a l  oven was 64.78% . These d iffe re n c e s  between the iron re ten tio n s  might be

V t u , , .  b e t « « , the type o f oven, oven temperature and in te rn a l temperature o f meats used in both

*Mih UoMST t hrmoni-F errand France / * * . ’ /dav



Table 1. Moisture, ash, protein, fat, and cholesterol contents of meats cooked in 

the microwave or electrical ovena

M eat moisture
%

ash
%

protein
%

fat
%

cholesterol
mg/100g

raw 77.40±0.82b 1.09±0.04 21.31±0.69 1.58*0.24 31.79±1.10

cooked in 
microwave 
oven

72.96*2.34 1.35*0.09 26.07±0.76 1.47±0.29 43.98±2.74

cooked in 
electrical 
oven

69.50*1.09 1.33*0.12 2 8 .4 3*0 .82e 1.96±0.46 56.12±6.40c

a: on a cooking weight basis 
b: mean ± standard deviation 
c: p<0.05

Table 2. Riboflavin, niacin, pyridoxine, iron and calcium contents o f meats 

cooked in microwave or electrical oven3

M eat riboflavin
mg/100g

niacin
mg/lOOg

pyridoxine
mg/fOOg

iron
mg/100g

calcium
mg/100g

raw 0 .17*0 .01b 4.74±1.08 0.64±0.26 2.02±0.14 5.27*0 .45
cooked in
microwave
oven

0.16±0.01 5 .07*0.57 0.59±0.13 1^7±0.36 5.90±0.64

cooked in 
electrical 
oven

0 .1 5 i0 .0 2 4 .65*0 .58 0.38±0.02 1.75*0.20 5 .16*0 .68

a: on a cooking weight basis 
b: mean ± standard deviation

I

EF

sa

K.

j Figure 1. Retention values of nutrients in meats cooked by micr°vi 
| electrical

oven
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Calcium content of meat cooked in microwave oven was higher than that of the meat cooked in electrical

(Table 2). Lower calcium retention obtained for electrical oven might be due to losses of drippings by dryi^ ^0gr

Ited 1 alt re<sticking (Figure 1). Chung et. al. (1981) reported that conventional and microwave cooking processes resu 

similar losses in calcium contents of the peas.

6xtur

is
asSl

at

No significant differences were found between the microwave and electrical ovens as far as the flav°r ,°Urs
;e<

n
texture characteristics of the meat are concerned, but panelists preferred the meat cooked in electrical ove' i

B \.te "We
appearance (99.9%). McNeil and Penfield (1983) using paired comparisons test for consumer sensory panel. r e ^ ° f (a$ ac

that the conventional convection and microwave ovens produced equally acceptable turkey roasts.

In conclusion, protein, riboflavin, niacin, pyridoxine .iron and calcium contents of the meat cooked in 

oven were higher than the meat cooked in electrical oven. Except for appearance no significant difference5

m i X K
/ V

found between the microwave and electrical ovens in terms of organoleptic properties. Other researchers ceP°r 

that mutagenic compounds did not occur in microwave cooked foods (Pensabene et. al., 1974 ; Mauron, 1980).Tfier

#°V pt

4 ^

use of microwave ovens can be recommended for cooking and reheating at homes or institutions because o f  

saving and greater retention of many essential nutrients.

ti'
*

Us 
$0̂

16
terse
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