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Supercritical Carbon Dioxide Extraction of Beef and Pork for
Low Lipid Sausage Manufacturing

Young An Kwon
Woosuk University, Department of Food Science and Technology

Abstract

Lipid and cholesterol were extracted from beef and pork by the supercritical carbon dioxide (SC-CO,) for
the manufacturing of low-lipid and low-cholesterol sausage. The ranges of extraction temperature and
pressure were from 35 to 55°C and from 103 to 375 bar, respectively. SC-CO, extraction yield of beef lipid
increased as extraction pressure increased and/or extraction temperature decreased, while extraction
temperature was more influential on the cholesterol extraction than pressure condition. When lipid and
cholesterol of freeze-dried beef with varied moisture contents were extracted, their solubilities increased as
the moisture content reduced. The extraction of lipid and cholesterol from pork was shown the same tendency
as the beef. The chunk type of beef shape was more suitable for the lipid and cholesterol extraction than
the powder type of beef. The color of meat after SC-CO, extraction was lighter than the raw freeze dried
meat because of the extraction of color pigments. After SC-CO, extraction, beef and pork were rehydrated
and mixed with raw beef and pork containing lipid and cholesterol. Their mixing ratio up to 50 : 50 did not
affect physical properties of the sausage compared with the control sausage.
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Fig. 1. Schematic diagram of supercritical fluid extraction
system.
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Table 1. Effect of moisture content of freeze-dried beef on the extraction of lipid and cholesterol by SFE'?

Pressure(bar) Moisture(%) Cholesterol” extracted(%)  Lipid extracted(%) Ratio of chol. to lipid
138 7.5 17.0f 16.0' 250
241 75 71.5° 87.3¢ 81.9
17.0 60.8° 85.3° 713
345 40 69.2° 97.6* 70.8
75 67.9" 933° 72.8
9.0 58.3¢ 93.3" 62.5
14.5 55.3¢ 93.6 58.5

USupercritical CO,. extraction at 35°C.

ZEach value of extracted amount in the same column with uncommon superscripts are significantly different (p<0.05).
ACholesterol content is 56.4 mg chol/100 g freeze-dried beef which equals to 100%
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Table 2. Effect of sample shapes on SFE" efficiency of lipid and cholesterol from freeze-dried beef”

Pressure(bar) Temp.(°C) Shape of beef Moisture (%) egtl;géf:;;;]) Lipid extracted(%)
352 55 powder 39 75.9¢ 85.0°
45 chunk 37 76.2° 88.4¢
373 55 powder 34 87.0° 95.0°
55 chunk 37 85.3" 99.3¢
45 chunk 37 84.6" 99.4*

YSupercritical CO,. extraction at 35°C.”Each value of extracted amount in the same column with uncommon superscripts are
p 2 p P!

significantly different (p<0.05).
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Table 3. Effect of supercritical CO,. extraction on the
color of freeze-dried beef’

Pressure(bar)/

temperature(°C) L a b
Control 56.07° 2.38° 15.58°
352/55 64.44* 1.62° 14.56"
373/55 64.02 187 13.93¢

YEach value in the same column with uncommon
superscripts are significantly different (p<0.05).



310 A FaaE] Al 32 W A 2 & (2000)

Table 4. Functional properties of the low lipid sausage
made from SFE extracted meat”

Ratio of fresh to Cook Water holding  Penetration

extracted meat  yield(%)  capacity ratio (g)
Control 94.1* 3.75* 481.6°
70:30 93.7° 3.63° 438.1*
50:50 90.5° 3.40° 399.6"
30:70 82.6° 2.88¢ 374.8°

“Each value in the same column with uncommon
superscripts are significantly different (p<0.05).
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