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Application of Fig Protease to Foods

Hae-Jin Kee, Young-Sun Hwang, Kang-Hwa Kim and Youn-Ho Hong

Department of Food and Nutrition, Chonnam National University

Abstract

In order to study the tenderizing effect of the proteolytic enzyme, ficin, from fig fruit(Ficus carica L.),
the enzyme was purified from fig latex by precipitation and chromatography. The ficin separated from
Bongraesi showed single band on SDS-PAGE. However, the ficin from Masui showed two bands. The
specific activity of ficin purified from Bongraesi species was 2.8 unit /mg protein and that from Masui
species was 6.5 unit /mg protein, The amounts of ficin purified from 50 mL of crude latex of Bongraesi
and Masui were 1,760 mg and 657 mg, respectively, The water holding capacity of beef decreased to
the large extent, when sugar, Bongraesi latex and Masui latex were added. The hardness of beef
showed decreasing tendency with the time, however, after 60 min, it decreased and thereafter
increased a little after 120 min, The hardness of beef decreased sharply with addition of the latex of
Bongraesi and Masui. The Masui has more tenderizing effect than the Bongraesi. When meat was
mixed with tenderizing agent(ficin) and not heated, the change of color showed significant difference
(p<0.01). When meat was mixed with tenderizing agent(ficin) and heated, the toughness showed sig

nificant difference(p < 0.01) and the softness showed significant difference (p <0.001).
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Fig. 1. DEAE-Sephacel chromatography
of ficin from Ficus carica L.
Dialyzed ficin solution containing 3.1g of
protein from Bongraesi(A) or 1.2g from
Masui(B) was loaded onto a DEAE-Sephacel
column(2.5 X 20cm). The column was washed
with 140 mL of 20 mM Tris buffer(pH 7.6)
and eluted with linear NaCl gradient(0~0.4
M) in a 540 mL of the buffer.
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Fig. 2. Sodium dodecyl sulfate-polyacryl-
amide gel electrophoresis of ficin.
The ficin was precipitated by addition of
trichloroacetic acid and dissolved in sample
buffer. After heating the dissolved protein
samples for 3min at 100°C were subjected to
SDS-PAGE(12.5%).
A : Bongraesi sample, lane 1; crude extract,
lane 2; B1, lane 3; BII.
B : Masui sample, lane 1; crude extract, lane
2, M1, lane 3; M.
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Table 1. Changes of water-holding ca-
pacity in various treated beef during the
fixed time

Water-holding capacity(%)

Treatment
20min  60min  120min
Control 77.68  71.29  68.61
Sugar(5%) 77.27 65.56 63.11
Fig, Bongraesi(5%) 76.65  69.24  65.89
Fig, Masui(5%) 76.58  67.11  63.80
Latex, Bongraesi 76.45 70.10 66.12
(0.5%)
Latex, Masui(0.5%) 74.85 66.52 62.90
Purified ficin 74.51 66.11 64.46
Bongraesi(0.5%)

Purified ficin Masui ~ 75.64  67.96  64.46
(0.5%)
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Table 2. Changes of relative hardness{%)
in various treated beef during the fixed time

Relative hardness(%)

20min  60min 120min

Control 100.0 95.0 84.1

Sugar(5%) 87.3 87.4 66.4

Fig. Bongraesi(5%) 84.9 68.4 65.4

Fig. Masui(5%) 82.6 64.7 49.7

Latex, Bongraesi 52.1 50.1 47.9
(0.5%)

Latex, Masui(0.5%) 55.8 39.1 32.3

Purified ficin, 103.0 87.1 55.6
Bongraesi(0.5%)

Purified ficin, 98.5 88.7 42.7

Masui(0.5%)
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Table 3. Sensory evaluation of variously seasoned and uncooked beef after fixing for 20min

. Moistness /' Qverall
Sample Color Juiceness Hardness Greaseness  feeling
Control 7.9+2.8° 8.1+23 81+30* 82%23%0 82£20
Sugar(5%) 7.1+3.3° 7.9+26 7.4+27% 78+28" 75+23
Fig, Bongraesi(5%) 79429 89+31 82+28 89+22 78+22
Fig, Masui(5%)- 84+31%® 85+28 85+29 86+22b 82+23
Latex, Bongraesi(0.25%) 8.2+32% 81429 7.3+33% 734209 74+28
Latex, Masui(0.25%) 7.5+ 2.9b 7.4%26 65%£3.0° 75+3.0% 78+26
Purified ficin Bongraesi(0.025%) 7.8 +3.1° 8.4+26 86+28 83+242> 78+22
Purified ficin Masui(0.025%5) 9.6 £2.42 81+23 79+29° 77+23 78+22
F-value 2.11° 0.90° 1.847 1.847 0.90%

*p<0.05

™ : not significant

@b means with same superscript letter are not significantly different (p < 0.05).



quality
6.4+27°
6.9 +£2.9%

7.8+ 3.0%
6.9 + 3.0%°
8.2+2.5°
6.8 + 2.5%

7.1 +2.9%

5.8 £2.2b
6.4 +2.6%
6.4 +2.9%
7.2+2.72
6.2 + 2,52

Moistness / Overall eating
greaseness

Toughness
6.3 + 2.6
7.6 + 3.5%0
7.8+2.%

6.1 + 2.5

Hardness
5.8+ 3.4 6427

58+23% 58+%25°
53+3.2°
7.1+4.1%
8.5+3.2°
5.8+ 2.7

Taste
7.0+2.3°
7.8 +2.7%
7.4 +£2.8®
7.4 £ 2.3
7.3x2.4°
7.5+ 1.9%

+ 2.6

7.1+£2.2
7.9+31
+2.3
7.3+£2.0
2+1.7

Aroma

7.7
8.2

Juiciness

7.1+2.8%

7.8 £2.67
10.0+2.6 7.1+2.8®

Color
10.8+2.2 7.8+3.3®

10.2+28 6.3+£23°
10428 79+27

99+31

Table 4. Sensory evaluation of variously seasoned and cooled beef after fixing for 20min
105+2.1

Sugar (5%)

Fig, Bongraesi(5%)

Fig, Masui(5%)

Latex, Bongraesi(0.25%)
Latex, Masui{0.25%)

Sample
Control
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