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A Low-Field Nuclear Magnetic Resonance (LF-NMR) Study of Effect of High Pressure Processing on the

Characteristics of Emulsion Type Sausages

YANG Hui-juan, HAN Min-yi, ZOU Yu-feng, XU Xing-lian, ZHOU Guamg—hong>l<
(Key Laboratory of Meat Processing and Quality Control, Ministry of Education, Nanjing Agricultural University, Nanjing 210095, China)

Abstract: The present study investigated the effect of high pressure processing (HPP) (0.1, 100, 200, 300 and 400 MPa,
10 °C, 2 min) on water distribution and microstructure of meat batters and sensory characteristics of sausages using sensory
evaluation, low-field nuclear magnetic resonance (LF-NMR) and scanning electron microscopy (SEM). The results revealed
that the scores of sensory properties were significantly increased with increasing pressure from 100 to 200 MPa, but
decreased as the pressure further rose to 400 MPa (P << 0.05). In addition, HPP significantly changed the microstructure of
meat batters. HPP resulted in a larger peak area of fast-relaxation time (75;), but a smaller peak area slow-relaxation time
(T,,) with increasing pressure level in meat batters when compared with the control samples. Moreover, the 7, tended to
first increase and then decrease with increasing pressure from 100 to 200 and further to 400 MPa (P << 0.05). Furthermore, a
significant positive correlation was observed between sensory evaluation scores and 75, as well as and 7, peak area (P << 0.05).
In conclusion, the higher level vof immobilized water in the myofibrillar matrix caused by HPP can contributed to modify
the microstructure of meat batters and improve sensory characteristics of cooked sausages.
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Table2 Sensory evaluation of sausages treated with various HPP for
2minat10 'C (x s,n=3)
N B REI
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Fig.1  Distribution of transverse relaxation time in meat batters treated
at 200 MPa
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Table3 Effect of HPP treatment for 2 min at 10 C on 7, of water from
meat batters (x s, n =3)

& 71/MPa T,/ms T,,/ms T,,/ms
o 2 1.37+0.30" 82.54+1.75"  278.87+22.97
100 1.56+0.43" 89.17+1.46"  298.76+11.48"
200 1.76+0.24° 91.274+1.03"  306.68+21.39"
300 1.53+0.21° 84.34+252"  321.77+28.38"
400 1.46+0.41° 82.684+1.03"  353.40+49.20"
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Table4 Effect of HPP treatment for 2 min at 10 'C on T, peak area
fraction of water from meat batters (x s, n =7)
VETTAR 5 B0 %
F& J1/MPa T I T
X AL 3.61+0.20° 92.361+0.32° 4.03£0.13"
100 4.28+0.18 93.99+0.43 1.73+0.25"
200 4.3340.34" 94.61£0.13" 1.06+0.21°
300 4.39+0.14° 95.024+0.16" 0.59+0.28"
400 4.534+0.39" 95.12+0.18" 0.35+0.23¢
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Table5 Correlation between water distribution and sensory evaluation
of meat batters
i) Thi A
Wi o on n SRR BUERTEER gy oy

BOETHZE 0267 08637 0251 0555 07427 07227 07997 0.795°
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VE s BB EHL (P <0.01); = BEMEL (P <0.05).
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Fig.2  Microstructure of meat batters subjected to high pressure
treatment observed under SEM ( X 100)
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