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Table 1 Effect of ultrasound treatment on the pH of beef during storage in refrigerator

Sample Storage time (day)
1 4 8
Control 6.30+0.22 P 6.17+0.10 ®* 6.01+0.14 A
60kHz-15min 6.60+0.03 B 6.34+0.30 ® 5.80+0.07 **
60kHz-30min 6.7140.07 <€ 6.2940.16 *B 5.69+0.58 A
40kHz-15min 6.46+0.01 B 6.2840.06 *B 5.78+0.06 **
40kHz-30min 6.574+0.02 *¢ 6.35+0.11 *B 5.584+0.38*A

Means with different lowercase letters indicate significant differences (p < 0.05) within a column.
Means with different uppercase letters indicate significant differences (p < 0.05) within a raw.

43 Yo e 3 ks bl Sl o sls 0L 4ids £
2 bl el als | Ol S e b o i
G 53 g bl Wb sla0les b sl ) 51 ealinal
Vo e o br KHZ L0185 Lol jlad €50l j2mr bl
Olpe 02 Sl me 28 (IS Ol bl L e
ol A8 e st sl glawisel ol (e
Ll 5 Vazm oS 5ls e 5 0155 0 6551 1y 550
S Jo e wasliS b L b e s Sl

el PH e a8 015 o 1) s ) 6l

\KR2

Fr w e . - - &

SHR b Kl Ayl Hles F-Y-Y

(WHC) _i
03,51 ¥ st s O (eSS b b il Jol s
)l J.»}..nljﬂjll.ve.,\m )LA.::; L;LAMJA_’}MLZW ] o
sdalin (gl e bl sl (O (IS c b s
wd Y Sl a s KHZ L0835 L edd Jlas 50l .43
Lok Dles §pe o <38 J5 50 2 V4] DD
Feo Yo O s e s 6 KHz w;ts; L J.jylj:ljl



W"Wﬁc\o e)}bf./\f,o)m &Ll.odlnaa_}(*jl&

Table 2 Effect of ultrasound treatment on the water holding capacity (%) of beef during storage in
refrigerator

Sample Storage time (day)
1 4 8
Control 50.90+0.55 50.60+0.62 50.10+£4.42
60kHz-15min 59.70+0.40 P 55.46+2.74 *AB 48.51+2.37
60kHz-30min 59.70+0.85 P 54.43+1.00 B 49.60+1.76 **
40kHz-15min 54.86+2.60 A 51.96+3.36 50.16+2.47 *

40kHz-30min

61.76+4.41 "8

54.36+0.66

53.93+1.87*

Means with different lowercase letters indicate significant differences (p < 0.05) within a column.
Means with different uppercase letters indicate significant differences (p < 0.05) within a raw.
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Table 3 Effect of ultrasound treatment on the cooking loss (%) of beef during storage in refrigerator

Sample Storage time (day)
1 4 8
Control 37.47£2.43 * 38.97+0.19 "* 46.22+0.23 8

60kHz-15min
60kHz-30min
40kHz-15min
40kHz-30min

46.42+1.39 8
43.54+1.41 %
41.25+0.69 "B
4433+031 %8

35.13£0.41 *
40.01+0.39 **
40.14+0.96 **
39.43+0.52 A

43724371 %
44.40+2.92 A
44.7643.53 %
45.53+1.77°%

Means with different lowercase letters indicate significant differences (p < 0.05) within a column.
Means with different uppercase letters indicate significant differences (p < 0.05) within a raw.
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Fig 2 Effect of ultrasound treatment on the textural
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Fig 3 Microscopic images of beef sample; A:control, B: treated with 40 KHz for 15 min, C: treated with 40 KHz
for 30 min, D: treated with 60 KHz for 15 min, E: treated with 60 KHz for 30 min
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The aim of this research was to investigate the effect of ultrasound (US) treatment on
physicochemical and textural characteristics of beef. US treatment was applied at two frequencies of
60 and 40 KHz for two times of 15 and 30 minutes. After that the meat pieces were held for 8 days at
refrigerator temperature and their physical and chemical properties were evaluated during 1, 4 and 8
time intervals. US treatment caused to decrease pH and water holding capacity. Cooking loss was
increased and storage loss (at 4 °C) and freeze thawing loss were decreased after US treatment and the
sample treated by 40 KHz for 30 min exhibited the highest change in this parameters. The US
treatment had no significant effect on water holding capacity of beef (p>0.05). The effect of US
treatment on hardness of meat was dependent on applied frequency, time of treatment and storage
time. The sample treated at 40 KHz for 15 min at day of 4 had the lowest hardness. Microscopy
images indicated that the structure of myofibrils is changed and the space between muscle fibers
increased after US treatment and by decreasing of frequency and increasing of US time, the change of
myofibrils was increased. By considering all parameters, using of 40 KHz for 30 min had the best
effect on quality attributes of beef and thus it is able to be used as an effective treatment after
slaughter.
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