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Abstract

Four model systems of ground cooked meat (GCM), GCM-water (W), GCM-brine (B) and GCM-soybean
sauce (S) were prepared and stored at 6°C for 5 weeks. The oxidative behavior of lipids in the systems and
the antioxidative effects of soybean sauce on the lipid oxidation were studied during the period of storage.
Tiobarbituric acid values and peroxide values of the systems of GCM, GCM-B and GCM-W were increased
significantly with the storage time, however, those values of GCM-S were hardly changed during the time
of 5 weeks storage. The decreases in the contents of dienoic/polyenoic fatty acids of neutral or phospholipid
fraction in GCM-S system were found to be the lowest among the systems during the 5 weeks storage. And
also the least development of rancid flavor evaluated by sensory score during storage were observed in GCM-S

system. These results are suggested that soybean sauce in the systems plays an important role as an antiox-

idative material on the lipid oxidation.
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Lean Beef
(From rump meat)

¢

Conditioning
(Freezing at —25°C for 3 days and
refrigeration at 6°C for 24 hours)

¢

Chopping and mincining
(Through a plate with 6.8mm diameter hole
at the first and 3.5mm at second times)

{

Formulation
(See Table 1)

4

Microwave heating
(60 seconds)

¢
Model systems ]
+

Storage and evaluation
(Stored at 6°C for 5 weeks)

Fig. 1. Experimental flow diagram for preparation
and analysis
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Table 1. Formulation of model systems with ground cooked meat and soybean sauce (or others)

Model system

Formulation of model system*

GCM

GCM-Water (GCM-W)
GCM-Brine (GCM-B)
GCM-Soybean sauce (GCM-S)

Ground cooked meat (GCM) 10g only
GCM 10g + distilled water 10ml
GCM 10g + salt solution 10m/®>
GCM 10g + soybean sauce 10ml®

» Sample of each system were weighed into 50m! glass petri dish, mixed and microwave heated for 60 seconds.
» Salt solution was prepared as 2 parts of 20% NaCl solution and 3 parts of distilled water.
<1 Soybean sauce was used after diluting as 2 parts of original soybean sauce (20% NaCl content) and 3 parts of distill-

ed water.
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Fig. 2. Comparison of TBA value between model
systems

Table 2. Peroxide value of model systems during the
storage period (at 6°C)

Peroxide value (meg/kg)

Model system®

Initial Final (5 weeks)
GCM 5.93+43.94% 84.3+ 5.82
GCM-Water 461+0.29 34.6+11.34
GCM-Brine 3.83+3.14 98.2+11.26

GCM-Soybean sauce 3.81+3.22 13.0+ 2.31

«1See preparation and formulation condition of model
system in Fig. 1 and Table 1.
$ Mean + standard deviation
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Table 3. Fatty acid composition of neutrallipid fractions from model systems at initial and final storage days*’

(Area %)
Initial Final (5 weeks storage at 6°C)
Fatty acid -
GCM GCM-S GCM-B GCM GCM-W
14:0 2.4 2.5 2.0 2.5 25
16:0 24.3 25.2 26.1 270 259
16:1 5.1 5.1 4.6 4.8 4.6
16:2 0.9 0.8 0.9 1.2 1.0
17:0 0.9 0.8 0.9 0.8 0.9
18:0 15.0 16.2 18.3 19.6 18.5
18:1 47.0 45.3 43.1 40.1 42.8
18:2 3.0 25 2.3 2.3 2.2
18:3 04 04 0.5 0.5 0.5
20:0 trace trace trace trace trace
20:4 trace 0.1 trace 0.1 0.1
Unknown (UK) 1 0.7 0.2 trace 0.2 0.3
Unknown (UK) 2 0.1 0.4 0.5 0.6 0.6
Unknown (UK) 3 0.1 0.4 0.5 0.3 0.2
Saturated acid 42.6 44.7 45.3 49.9 47.8
Monoenoic 521 50.4 47.7 449 474
Dienoic 39 33 3.2 3.5 3.2
Polyenoic 0.4 0.5 0.5 0.6 0.6

#Conditions of model system are described in Fig. 1 and Table 1.
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Table 4. Fatty acid composition of phospholipid fractions from model systems at initial and final storage days®

(Area %)
Initial Final (5 weeks storage at 6°C)
Fatty acid
GCM GCM-S GCM-B GCM GCM-W
14:0 2.7 2.9 2.3 25 31
16:0 19.8 20.4 20.6 21.3 20.5
16:1 2.7 3.8 33 5.7 5.3
16:2 trace 0.9 1.0 04 0.4
17:0 1.8 25 44 2.6 1.9
18:0 13.3 14.0 15.4 145 13.6
18:1 29.0 29.1 27.0 27.6 25.3
18:2 18.9 16.3 151 15.7 16.0
18:3 09 0.8 0.6 0.7 0.9
20:0 trace trace trace trace trace
20:4 6.3 5.0 31 3.3 45
Unknown (UK) 1 2.7 2.9 1.6 1.5 24
" Unknown (UK) 2 trace 0.5 4.6 3.1 4.3
Unknown (UK) 3 0.9 0.5 04 0.4 0.5
Unknown (UK) 4 0.9 0.4 0.6 0.7 0.9
Saturated acids 37.6 39.8 42.7 40.9 39.1
Monoenoic 31.7 32.9 30.3 33.3 30.6
Dienoic 18.9 17.2 16.1 16.1 16.4
Polyenoic 7.2 5.8 3.7 4.0 54
< Conditions of model system are described in Fig. 1 and Table 1.
Table 5. Sensory score of flavor on the model systems during the period of storage (at 6°C)
Storage period Sensory score of model system**’
Remarks®
(week) GCM(A) GCM-W(B) GCM-B(C) GCM-S(D)
3.8+0.422 3.4+0.52 3.1+0.88 2.9+0.74 ABCD*
4.7£0.78 5.110.67 4.11+0.57 3.8+0.42 ABCD,*
4.8+0.63 6.0+0.00 5.0+£0.94 434125 Q.BLC_L‘

) See preparation and formulation condition of model systlems in Fig. 1 and Table 1.
* Based on a 6 point scale (1; excellent fresh flavor, 6; very strong rancid flavor).

<*Mean + Standard deviation

4 The systems underscored by a common line are not different at 0.5% level (*).
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