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Effects of Extraction Time, Temperature and Amount of Added
Water on Beef Extracts by Hot Water
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Abstract

In an attempt to establish efficient extraction conditions of beef extract by hot water extraction,
effects of extraction time, temperature and amount of added water were investigated. Beef extract
was prepared with three different extraction conditions and quality parameters for optimization of
extraction condition were content of total nitrogen, non protein nitrogen and collagen in terms of extrac-
tability. As a result, in order to produce beef extract from beef by hot water extraction, it was efficient
to extract at 97C for 75 minutes with the addition of 2.5 times water. Proper extraction condition
under pressure was at 125C for 30 minutes with the addition of 2 times water.
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Table 1. Experimental design for determining extrac-
tion condition of beef extract by hot water extrac-
tion

Extraction conditions

I 1I m

Item

Extraction time(min) 15~90 60 10~40
Extraction temperature(C) 97 97  100~125
Amount of added water(times) 2 1~35 2
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Table 2. Changes in pH and °Brix of beef extract with
different extraction time ’

Extraction Beef extract
time
(min) pH °Brix
15 6.00% 0.01 1.70% 0.01
30 6.04% 0.02 1.83% 0.06
45 6.05* 0.01 1.90+ 0.01
60 6.08%0.01 1.97+0.01
75 6.08%+ 0.01 2.00%0.01
90 6.07% 0.01 2.00%£0.01
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Fig. 1. Changes in total and non-protein nitrogen ext-
ractability of beef extract with different extraction
time
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Fig. 2. Changes in non-collagen protein extractability
of beef extract with different extraction time
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Fig. 3. Changes in collagen extractability of beef ext-
ract with different extraction time

Table 3. Changes in pH and °Brix of beef extract with
different amount of added water to beef

Added Beef extract
water

(times) pH °Brix
1 5.98+ 0.08 2601 0.01
1.5 6.01%£0.05 1.90% 0.28
2 5.991% 0.02 1.65+ 0.21
2.5 5.98% 0.06 140 0.14
3 598+ 0.05 1.15+ 0.07
3.5 5.95% 0.07 110 0.01
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Fig. 4. Changes in total and non-protein nitrogen ext-
ractability of beef extract with different amount of ad-
ded water to beef
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Fig. 5. Changes in non-collagen protein extractability
of beef extract with different amount of added water
to beef
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Fig. 6. Changes in collagen extractability of beef ext-
ract with different amount of added water to beef
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Table 4. Changes in pH of beef extract with different
extractiom time and temperature

Extraction pH
time
(min) 100T 112.5C 125T
10 5.54+ 0.23 5.75%0.01 5.86% 0.04
20 5.87+0.04 592+ 0.05 5811 0.06
30 5.39% 0.02 556t 0.11 5.72% 0.06
40 542+ 0.01 5.57%0.03 5671 0.01

Table 5. Changes in °Brix of beef extract with diffe-
rent extractiom time and temperature

Extraction °Brix

time

(min) 100 112.5C 125C
10 125+ 0.07 1.65% 0.07 1.65% 0.07
20 1.30+ 0.14 1.45% 0.21 1.85+ 0.21
30 135+ 0.21 1.85% 0.07 250%0.14
40 1.55% 0.07 2.10£0.14 2651 0.07
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Fig. 7. Changes in total nitrogen extractability of beef
extract with different extraction time and tempera-
ture
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Fig. 8. Changes in non-protein nitrogen extractability
of beef extract with different extraction time and tem-

perature
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Fig. 9. Changes in non-collagen protein extractability
of beef extract with different extraction time and tem-
perature
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