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Abstract: The effect of different heating voltages and end-point temperatures (EPTs) of ohmic heating on the proteins in the lamb
semimembranosus muscle and their correlations with quality indicators, including meat color and water holding capacity were studied. Lamb
semimembranosus muscle samples were ohmically heated to internal temperatures of 50, 60, 80, and 100 ‘C with voltages of 10 V/cm and 20
V/cm, respectively. Differential The.results showed that compared to the 10 V/ecm groups, the 20 VV/cm groups exhibited lighter color and
higher cooking loss (p < 0.05 at 100. ‘C) and a higher degree of sarcoplasmic protein denaturation (p < 0.05). Sarcoplasmic protein solubility
showed a strong correlation‘'with cooking.loss and meat color indicators. The a” values and cooking loss values were positively and negatively
correlated with the soluble sarcoplasmic protein.concentration, respectively. Samples were also chmically heated to 95 °‘C with the voltages of
10 V/em and 20 V/cm, respectively, followed by seven-day storage. Subsequently, carbonyl, sulfhydryl, non-heme iron, and malondialdehyde
contents were measured. The 20 V/cm group presented a higher degree of oxidation than the 10 VV/ecm group, indicating that the sample treated
with 10V/cm presented a relatively good quality.
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Fig.1 Schematic diagram of the ohmic'heating device
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Table 2 Color, cooking loss, enthalpy value, sarcoplasmic protein solubility, and DSC analysis of NT and OH lamb semimembranosus

muscle samples

847 NT 50/°C 60/'C 80/'C 100/°C
g 4056.40.50 OH10 475240 57> 53.2841 57% 51.97+42.38% 47.7342.54%
R OH20 41.2742 51 52.7341.70™ 54.7041.51% 51.3041.79™
. OH10 16.79H.72% 15.17-+.85" 10.61-+.80% 6.50+1.29™
a 18.47+1.80 N N b .
OH20 14.8342.24 12.1941.29 6.861.27 6.2341.13
o 137544 83 OH10 11.7641.50% 13.1042.16% 15.4740.93% 14.57H.46™
R OH20 13.1440.49% 13.7341.17% 14.9141.21* 14.6141.03>
AE OH10 5.3742.27% 12.8642.17™ 17.0146.99% 16.3342.03%
OH20 11.2340.97* 14.7342.31% 16.7242.61% 14.6642.63%
H 36544171 OH10 35.4346.10™ 40.7144.64% 55.8645.67° 65.5446.37%
T OH20 42.2143.34> 484745 41% 64.88:45.72™ 66.69:45.15™
OH10 20.7740.57> 20.18+42.38% 18.9440.89% 16.1740.82%
S 23.0742.48 bx abx abx ax
OH20 19.88+1.99 18.5440.10 16.5840,59 16.0140.53
L OH10 6.504).78% 9.754.17™ 14135+/71™ 30.2543.61%
b .
OH20 7.7449.93% 12,5841 50 212342 54 38.6744.62%
OH10 25.5043.15% 2110457 12.8342:57™ 5.214).64%
SPimglg) 31304222 OH20 20.4042.86% 10.92:+1.02% 4.18+1.48Y 2.2240.26Y
- 48774057 OH10 NP NP NP NP
' B OH20 NP NP NP NP
OH10 NP NP NP NP
AH, 0.7140.33
OH20 NP NP NP NP
- 61014674 OH10 65.16:40.03% 62.88:40.02™ NP NP
2 R OH20 62:8440/02% 62.6540.02" NP NP
A 0.9840.35 OH10 1.55240.01% 0.4646.01> NP NP
2 Rt OH20 0.8440.01% 0.7640.03% NP NP
- o011 OH10 77.9840.20% 77.8940.05° 77.6040.01™ NP
3 B >4 OH20 77.8840.14% 77.5140.03Y 77.3040.15% NP
OH10 1.6940.01% 0.5640.05% 0.4340.05% NP
AH 0.7240.01
* OH20 0.5346.05% 0.3740.01% 0.3640.03™ NP

E: a0RTAER R AR B A A HAE AT KB TR £ 7B, p<0.05; x-yATARRERE R E B EL T AHAL T AH

R FEA4 2785, p<005 CLEAM

* 3 XML

Table 3 Correlation analysis

% (Cooking loss) ; SPALH & 4& (Sarcoplasmic protein) ; NPRAR 2] AR g,

*

*

L a b H C AE CL SPS
L 1 0331 0467 0.365 -0.133 0.876™ 09277 0434
a 1 0523 09577 07987  -0.669" 0.154 0.781"
b* 1 0.736™ 0.055 0.558"  -0771"  -0535"
H 1 0595"  0.675" 0483°  -0.796"
S 1 0415 0.7477  0560™

AE 1 0.363 -0.642”

CL 1 -0.832™
sp 1
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Fig.2 SDS-PAGE patterns of sarcoplasmic samples from OH lamb semimembranosus muscles and NT sample
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Fig.4 Changes of carbonyl content (a), thiol content (b), non
heme iron content (c), and MDA content (d) of OH lamb

semimembranosus muscle samples after a seven-day storage
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1) it o o

Bt Ik

[1] VYildiz-Turp G, Sengun |, Kendirci P, et al. Effect of ohmic
treatment on quality characteristic of meat: A review [J].
Meat science, 2013, 93(3): 441-8

[2] Icier F, lzzetoglu GT, Bozkurt H, et al. Effects of ohmic
thawing on histological and textural properties of beef cuts [J].
Journal of food engineering, 2010, 99(3): 360-5

[3] Bozkurt H, Icier F. Ohmic cooking of ground beef: Effects on
quality [J]. Journal of Food Engineering, 2010, 96(4): 481-90

[4] Dai Y, Miao J, Yuan S-Z, et al. Colour and sarcoplasmic
protein evaluation of pork following water bath and ohmic
cooking [J]. Meat science, 2013, 93(4): 898-905

[5] Dai, Zhang Q, Wang L, et al. Changes in shear parameters,
protein degradation and ultrastructure of pork following
water bath and ohmic cooking [J]. Food and Bioprocess



MR BRI

Modern Food Science and Technology

2015, Vol.31, No.11

(6]

[7]

(8]

(9]

[10]

[11]

Technology, 2014, 7(5): 1393-1403

Sengun 1Y, Turp GY, Icier F, et al. Effects of ohmic heating
for pre-cooking of meatballs on some quality and safety
attributes [J]. LWT-Food Science and Technology, 2014,
55(1): 232-239

Piette G, Buteau M, Halleux DD, et al. Ohmic cooking of
processed meats and its effects on product quality [J]. Journal
of food science, 2004, 69(2): 71-8

Soyer A, Ozalp B, Dalmis U, et al. Effects of freezing
temperature and duration of frozen storage on lipid and
protein oxidation in chicken meat [J]. Food chemistry, 2010,
120(4): 1025-30

Marcos B, Kerry JP, Mullen AM. High pressure induced
changes on sarcoplasmic protein fraction and quality
indicators [J]. Meat Science, 2010, 85(1): 115-20

Schricker B, Miller D, Stouffer J. Measurement and content
of nonheme and total iron in muscle [J]. Journal of Food
Science, 1982, 47(3): 740-3

Shirsat N, Brunton NP, Lyng JG et al. Water holding capacity,

[12]

[13]

[14]

dielectric properties and light microscopy of conventionally
and ohmically cooked meat emulsion batter [J]. European
Food Research and Technology, 2004, 219(1): 1-5

Choi Y, Ryu Y, Lee S, et al. Effects of supercritical carbon
dioxide treatment for sterilization purpose on meat quality of
porcine longgissimus dorsi muscle [J]. LWT-Food Science
and Technology, 2008, 41(2): 317-22

Thorarinsdottir KA, Arason S, Geirsdottir M, et al. Changes
in myofibrillar proteins during processing of salted cod
(Gadus morhua) as determined by electrophoresis and
differential scanning calorimetry_[J]. Food Chemistry, 2002,
77(3): 377-85

Wills TM, Dewitt CAM, Sigfusson H, et al. Effect of cooking
method and ethanolic. tocopherol on oxidative stability and
quality of beef patties during refrigerated storage (oxidative
stability of cooked patties)/[J]..Journal of Food Science, 2006,
71(3): C109-C14

203



