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Quality comparison of beef thawed by different methods

ZHOU Jixian!, LIN Ying!, LI Zongjun', DAI Yijie?, HU Lin', HOU Aixiang'*

(1. College of Food Science and Technology, Hunan Agricultural University, Changsha, Hunan 410128, China; 2. College of

Biology and Environmental Engineering, Guiyang College, Guiyang, Guizhou 550005, China)

Abstract: Using Australian grain-fed beef as the subject of study, four thawing methods, i.e., low-frequency electric field

thawing, room temperature thawing, running water thawing and refrigerator thawing were applied to frozen beef. The

impact of these methods on pH, color difference, water-holding capacity, texture properties, total volatile basic

nitrogen(TVB-N) mass fraction, free amino acids, and soluble protein content was examined. The integrity of the muscle

microstructure was observed using scanning electron microscopy to compare the effects of the four thawing methods on

beef

quality. The results showed that, among the four methods, low-frequency electric field thawing resulted in a pH

closest to that of fresh meat(6.00). The L* was the highest at 48.46, while centrifugal loss and drip loss were the lowest,

at 21

.53% and 1.93%, respectively. Hardness, springiness, and chewiness were the highest, recorded at 8 784.61 g, 0.86,

and 2 704.82 g, respectively. The TVB-N mass fraction was the lowest at 5.13 mg/100 g, and the soluble protein mass

fraction was the highest at 74.67 mg/g. The proportion of sweet amino acids was the highest, while the proportion of

bitter amino acids was the lowest. Scanning electron microscopy results revealed that the original muscle structure of beef

thawed by low-frequency electric field remained intact. In conclusion, low-frequency electric field thawing can reduce

quality loss during the thawing process and maintain the fresh quality and original flavor of beef.
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Fig.1 Effects of thawing method on the pH of beef
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AT BOBR Y% BKIRE % BIRRR %
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KR 25.64+0.34°  2.97+0.06°  28.61+0.39°
UKARfRR 23.62+0.16°  2.17+0.06°  25.79+0.21°
AREAEAR  21.5320.09¢  1.93+0.06°  23.46+0.05¢
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Table 3 Effects of different thawing methods on mass fraction of free amino acid of beef
UL T B =R o B B (mg - g )
HIRARR TR VKRR AR 7

KA (Asp) 0.68+0.12° 0.56+0.07° 0.52+0.07° 0.30+0.06°
AR (Glu) 8.80+0.79° 8.20£0.40° 7.10+£0.46° 6.80+0.56
H &R (Gly) 2.60+0.62° 2.40+0.44° 2.00+£0.26° 1.90+0.36
2254 R (Ser) 5.20+0.62° 4.70+0.66™ 3.70+0.36° 3.60+0.56
2 iR (Thr) 6.60+1.04° 5.60+0.40° 6.00+0.36° 7.90+0.50*
it &2 (Pro) 3.10+0.26° 2.50£0.36™ 2.90+0.44% 2.20+0.26°
NZ R (Ala) 9.20+0.89* 8.20£0.70% 8.00£0.56* 7.10£0.62°
SELAMR (Leu) 6.60+£0.66° 6.40+£0.82% 5.10+£0.66™ 4.30+0.56°
SErE AR (le) 3.10+0.62° 3.20+0.65* 1.90+0.62° 1.80+0.53°
RN R (Phe) 6.10+0.96" 6.40+1.15° 5.30+1.08° 3.30+0.56"
FE AR (Arg) 4.50+0.96" 3.70+0.85° 3.20+0.66" 1.70+0.46°
H B R (Met) 2.70+0.44° 2.50+0.60° 1.50+0.56" 1.50+0.26"
A5 PR (Val) 4.90+0.70° 4.50+0.62 4.10£0.36° 2.70+0.36
MR (Lys) 5.60+0.82° 5.20+0.95% 3.80+0.60" 2.90+0.66°
i 24 8 (Tyr) 1.80+0.53" 1.30+0.36° — —




B S1LBRESH JA A AR R 7 2R AR IR AR 109
FT3(E)
O i SR 44U (mg g )
B URARR KRR UKAE R RS AS
24 R (His) 2.000.44° 1.80+0.46® 1.200.26® 1.10+0.36°
G R 2 FE R 9.48+0.67 8.76+0.33 7.62+0.39° 7.10+0.50°
AR AR 26.70+1.57° 23.40+0.55" 22.60+0.60° 22.70+0.70
IR IER 37.3040.62° 35.00+1.53° 26.10+1.00° 19.30+0.30¢
i B AR ST 7 HU (mg-g ™) 73.48+1.44° 67.16+1.25° 56.32+0.90° 49.10+0.60¢
S IR ZHERR o L/ % 12.90+1.16° 13.04+0.37* 13.53+0.40° 14.46+0.90°
RHORZAIER (5 /% 36.34%1.44° 34.84+1.46° 40.13+2.40 46.23+1.50°
WREIERR (5 /% 50.76+0.41° 52.12+1.31° 46.34+1.20° 39.31%1.50°

e W7 EARAR NG FREOR ARy R 22 A G2 R (P<0.05); “—"FRARKuih .
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Fig. 5 Effects of different thawing methods on the structure of

beef myofibrillar structure
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