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Microbial changes and physico-chemical properties of beef and pork loin with
microwave treatment
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Abstract

In this study, the effect of microwave treatment on physico-chemical properties and microbial changes of beef and pork loin
was investigated. Beef and pork were heated in microwave with an adjusted electric output at 500 W and operating frequency
2,450 MHz. The beef and pork samples were treated with microwave for 10 s or 20 s at 50% duty cycle. Drip losses and TBA
values of beef and pork samples increased due to the microwave treatment. The samples became darker and more yellowish
through microwaves, whereas their redness was unchanged. Microbial content of beef and pork samples declined as the treatment
time increased. When pork samples were heated in a microwave oven, organisms were reduced by 2 log cycles in 20 s. It was
concluded that a 20 second-long microwave treatment can greatly enhance the microbial safety of the pork sample.
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Table 1. Composition of plate count agar

Trypton 5.0g
Yeast extract 2.5g
Dextrose 1.0g
Agar 15.0g
8. Az
28 38 v HAEld o ARE SPSS SAEm
IHE AMESY BAEG foAde BAEAN,

Duncan®] 054 974 H(Duncan’s multiple range test)
o2 HAHH
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Table 2. Drip losses and pH of beel and pork with
microwave treatment

Beef Pork

drip loss oH drip loss
(%) (%)

0 0.00£0.00° 6.44£0.03 0.00£0.00° 6.13+0.02
10 0.15£0.03° 6.14£0.03" 1.56+0.33" 6.07+0.01
20 0.44+0.12% 6.15+0.02° 4.91+0.90° 6.13+0.02

“ Means in the same column followed by different letters
represents significant difference (p<.05).

Treatment

Time (s) pH

&a7ie] pHe viojazgoln ZAb] &) il
adhe J%S BYoy vlojazdoln ZAL At o}
€ pH W3le #AHA sttt A1) pHE @]
A2 olB At o & wizkE vEhA gt

vfelz 2 dlelB Ao o Amr} HAir]Y

TBA7} W&l Table 30 JEpQlc) rlo]jzi2 ol E
Ztzh 10z o9 Astdg W Axv]|ek A7
TBAZHE Z7bsle 7434 2ok 10 @ 20 23} oo
Zzdelr Mg Axn7|el HAxnr|Y TBAZI: 44
0.048 2 0.069, 0.015 2 0033012t} Yukzoz Asf3
£ TBAZ}7E 1.0 o] W ZAE ¢ 1.o2 2 (Mattison
=, 1986), 202 ©]3te] mlo|ZE Y o|HE ZAME A1
2 R mr) A Au AEF e olge FZd 2 9%
& FA Y2 Ao A4Er.

Table 3. TBA values of beef and pork with microwave

reatment
T;;er:;mg;t Beef Pork
0 0.038+0.002° 0.006+0.002°
10 0.048+0.001° 0.01540.003
20 0.069+0.003* 0.03340.003°

™ Means in the same column followed by different letters
represents significant difference (p<.05).

2 MZ Y HEl

vlolazgeln Hag Lx:r|9} HAnrie] EH 4
%= Table 40} VelUileh. 4279 Lgte 2027} vlol
azgelnz H3A-S u, bk 102 |4y sle]z
2oz HASHL W d2e W) w4 Jedh
HAm719 LEkH bghe 20JJ slo|2Zgo]|HE He
HHe o fERee vla) v I 2317 R EAD
719 agt& vlojARdolB o] &) & W3E Hol
A g3td). wlelazglolr Azle) o3 L3ty bae &
te dERIEZNY P4 43 Aoz HzhEn 0}
olzzglo]lB Azl 2§ 7@ Wa= 3% §F A8 A
Esjojo} & Ao|}

Table 4. Color values of beef and pork with microwave treatment

Treatment Beef Pork
Time {s) LY a? b L a b
0 28.36+2.86" 20.01+£2.06 8.16+1.50° 54.57+1.25° 5.33+0.53 9.41£0.40°
10 29.3241.74° 21.91+£1.80  11.07+1.40° 53.55+1.81° 5.6240.55 9.20+0.75°
20 31.81+4.32° 20.83£2.01 12.22+2.35° 64.61£3.79° 531+£0.78 12.10%1.01°
*® Means in the same colurnn followed by different letters represents significant difference (p<.05).
1 lightness; 2 redness; 3 yellowness
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Table 5. Shear strength of beef and pork with
microwave treatment

T;;:;m& r;t Beef Pork
0 116.34116.30b 123.741 4.72b
10 107.00+£16.56b  134.81116.57p
20 147.68+20.67a  176.95+19.98a

*® Means in the same column followed by different letters
represents significant difference (p<.05).

vto]2ZdolB Azl 9% nAE F g4 HEE
Table 6o VRl Sict 7)o} g=lmr]e] v & 7
F vlolazdoln Aeld os Fisded, 20&7
HYFHL of vWE F Frl A BhEE FY
Bk 53 "@ixrie) A 20%7 Aeje] osf 2 log
cycle?] N E F F4 24 AHE BFh Aziz $(2002)
2 93 Fubg 2450MHzoll A 600Watte] E2o2 202
2 30%7 vlolaZ ey A Ll zbe} 1 log
cycle ¥ 2 log cycles] ] 8 & 75 747t Jelgen,
2027 A el3 =& A|F9A Pseudomonas, coliform &
o] F&9A ¥Utn 2189}, Cunningham 5({1980)
& A 7tEEE rlola2dolBE 202 © 4027 AE)s)
A& W 2+7} 1 log cycle F 2 log cycled) oA E £ F2=
Fag BY0n 4ok

Table 6. Total microbial counts in beef and pork with
microwave treatment

T;:;mg)“ Beef (CFU/g) Pork (CFU/g)
0 5.0x10 6.3%103
10 4.4x10 5.0%103
20 1.5%10 6.0x10

V.8 %

vlo|ZZgolB Hert A7) R A7) 013':}23}
4 B 9 odE F g5 ddd nxe 9¥s A
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