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Effect of freezing conditions on moisture and flavor of

pre-cooked braised beef

YANG Shuying ZHA Enhui ZHANG Shuo HE Shan
(School of Food and Health, Jinzhou Medical University, Jinzhou, Liaoning 121000, China)

Abstract: [ Objective] To retain the sensory quality and nutrients of pre-cooked braised beef. [ Methods] The effect of freezing conditions
(—20 °C for 24 h, —80 °C for 1, 3, 5 h) on the moisture and flavor of pre-cooked braised beef is studied by electronic nose, SPME-GC-MS,
and low-field nuclear magnetic resonance. [ Results] As the freezing temperature is lower, the moisture and flavor lose less. 51, 45, 50, 49,
and 47 volatile flavor substances are detected in the control group, —20 °C freezing group for 24 h, and — 80 °C quick-freezing group for 1,
3, and 5 h, respectively. The braised beef frozen at —80 “C for 1 h is the closest to the control group in terms of moisture content and volatile
flavor substances. Electronic nose principal component analysis (PCA) shows that the flavor of the braised beef frozen at —80 °C for 1 h is
similar to that of the control group. [ Conclusion] It is suggested that the production enterprises should choose to maintain the product
quality of pre-cooked braised beef by freezing it at —80 °C for 1 h.
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Table 1 Types and performance of electronic nose sensors
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Table 2 Changes in peak area ratio of transverse relaxation

time 7, of pre-cooked braised beef under different

freezing conditions

RS Py, /% P,,/% Pyy/%
Xif IR 241 3.48+0.15° 92.43+0.45"  4.09+0.12
—20°C—24h  5.09420.12°  8522+0.67°  9.6940.21°
—80°C—1h 4.024+0.05"  91.45+-0.49"  4.5340.33¢
—80°C—3h 3.98+0.04"*  90.67+0.89"  53540.45°
—80°C—5h 3.574£0.03°  89.9140.92°  6.5240.20°

T FASNG SRR R R 22 57 i (P<C0.05) o

R3 AEHEFRE TR LKESFHERMREE T
IEER LR LT

Table 3 Changes in peak area ratio of transverse relaxation

time 7, of pre-cooked braised beef at different

quick-freezing times

T4 4 I5F 6] /h Py, /% Pyy/% P,y/%
1 4.0240.05 91.45+0.49 4.5340.33°
3 3.984:0.04  90.6740.89 5.3540.45°
5 3.5740.03 89.91+0.92 6.524-0.20°

T ESNG TR R R 22 5 1 (P<C0.05) .
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Figure 1 Analysis of water composition under different

freezing conditions
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Table 4 Analysis of volatile flavor substances in braised beef under different freezing conditions
A XS /%
ES (AR EA S
X HE 21 —20°C¥A%  —80°CHY1h —80°CHZE3h —80CHESh
g2 T 0.24-+0.04 — 0.28+0.08 0.814+0.21 0.45+0.08

AL 18.38+0.82 16.35+1.02 15.4540.91 14.8941.01 15.6240.15
B 1.58+0.15 1.65+0.05 2.68+0.78 1.65+0.09 1.97+0.62
2-PEI e 0.86+0.12 0.75+0.06 — — —
e 14.59+1.35 10.31+1.37 13.85+2.55 14.5840.03 16.86+0.95
V1 12.88+0.63 9.10+0.56 13.35+2.26 16.85+0.98 11.67+1.88
RN 0.46+0.13 0.45+0.09 2.64+1.01 0.44-0.02 0.61+0.32

E)-2-F Y5 0.85+0.05 1.24+0.34 — — —
T 22.39+1.50 17.81+0.64 18.101.90 16.21+1.48 20.41+2.25
3- P g A TR 1.2540.09 — 1.35+0.02 1.90+0.92 1.33+0.04
PAY L 2.1940.32 2.39+0.35 2.5540.08 5314139 2.5240.06
PP JHs PR A 0.90-0.12 — 0.77-+0.08 0.82+0.15 1.86+0.36
(E)-2-Z I - 1.03+0.15 0.06+0.01 0.87+0.10 —

5-F% BEIGE Wy -2- Fi KL — 3.56+1.07 — — —

E)-2-BEJs 0.760.12 0.77+0.09 2.2540.64 0.7740.09 —

i 5 2-JJE ] 0.12--0.04 — 0.06-+0.03 0.13-0.06 0.11+0.40

2-F 3k -3 i - 1.7140.64 0.024+0.01 0.08+0.02 —
4-50% T 0.0340.01 0.04-+0.02 0.070.02 0.037-0.01 0.06-0.02
2,33 2.5240.06 2.74+0.34 1.754+0.26 2.55-+0.08 1.24+0.28
1-( LWt 4 ) — 2 — I 0.04+0.01 0.0640.03 0.0440.01 0.08+0.02 0.05+0.01
2-F = 0.1040.01 — 0.064+0.03 0.10+0.01 0.08+0.02
T 0.24-+0.05 0.27+0.10 0.08-+0.01 0.27-+0.07 0.15+0.11
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T U 0.86--0.04 0.74+0.18 1.204+0.51 0.8440.04 1.1040.05
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B 0.110.03 0.2040.14 — — 0.6440.42
3-H3E-3- e 0.16=0.03 — 0.51+0.26 0.1840.04 0.4240.21
T B T 1.1440.02 5.37+1.40 0.24+0.11 1.150.04 0.56+0.57
7 0.0540.01 0.0640.03 0.354+0.21 0.0520.01 0.25+0.18
2-2 3 T — — 0.0240.01 0.810.16 —
1-7% 8 0.0420.01 0.06220.03 0.310.42 0.0420.01 0.22+0.15
B 0.09+0.03 — 0.0840.01 — -
1= I -3- Bt 4.984-0.02 5.72+1.58 4.21+1.35 4.9940.07 6.59+1.49
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2- 35 -3 10k g 0.8140.05 0.9740.26 1.5340.60 0.8340.06 1.3240.36
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[i7ES 2 -2-T I 0.99-+0.05 0.96+0.06 0.07+0.02 0.9640.09 0.3940.49
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R 0.44-0.02 0.744-0.10 — — —
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2-4 0.252+0.05 — 0.2240.02 0.21£0.04 0.25+0.05

S TR 2-TH 45 Ik 0.7740.04 0.7540.05 — — —
BRI I TR 1.3540.04 1.360.07 1.054£0.27 1.3640.10 1.1540.25
TR 55 1 T 0.2020.05 — 0.1940.04 0.1740.02 0.1740.04
+NER LR — 0.200.07 — — —
6-2. %3¢ [ig 0.96+0.07 1.04--0.08 0.97+0.05 0.92-0.05 1.2140.34

Jofb 2 5-FF 4 ik g e 0.15+0.03 0.160.10 — — 0.124-0.06
PP R ek 0.11+0.03 0.3140.19 1.16+0.61 0.1040.01 0.0840.02
213 - i 0.554-0.02 — 0.0840.01 0.5320.03 0.75+0.25
T 7 i 0.0740.01 — 0.060.01 0.39-+0.19 0.06+0.01
TR miAR — 0.2140.07 0.1440.08 0.0920.01 0.1420.10

T —FmAK .
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Figure 4 Content of volatile flavor substances under

different freezing conditions
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