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Effects of combination of juice derived from fruit and vegetable
and protease on the texture characteristics and color of raw beef

YANG Jing, TIAN Yu, JIANG Zhan-mei "

( Collage of Food Science, Northeast Agricultural University , Harbin 150030, China)

Abstract ; Texture characteristics and color of raw beef were studied after raw beefs were treated with combination
of juice derived from vegetable and fruit and proteinase.By comparing with non-treated beef samples and beef
samples treated with five kinds of vegetable and fruit juice and proteinase it showed that combination treatment of
pineapple juice and neutral protease,increased tenderness of raw beef and decreased hardness of raw beef, but
cohesion and adhesiveness of treated raw beef largely decreased, and their color was not changed.It was also
shown that the optimal processing conditions of raw beef by treatment with pineapple juice and neutral protease
were as follows ; concentration( the ratio of pineapple juice to neutral protease was 3:1)6% ,pH7.0, and treatment
temperature 50°C.
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Table 1  Effect of combination of juice derived from vegetable and fruit and protease on the texture characteristics of raw beef

A PRAH R 559171 (g) fiifE (g) WM iRk
AT + KRR A 3720.8 +90.61" 394.000 +7.07" 0.614 +0.0021" 219.823 +7.07°
A + RJNE AT 3451.1 +£249.52* 375.400 £2.83" 0.613 +0.0021* 209.803 +10.51"
AT + R AT 3119.8 +205.37" 357.532 £5.56° 0.615 +0.0014* 199.905 +7.07°¢
WEEH + XU AR 2907.5 £57.10 340.642 +2.12° 0.549 +0.0071" 190.105 +7.12*
BRI + AN 3142.9 £233.60" 376.994 +5.57° 0.612 +0.0071* 194.673 +4.24°
PR + R 2580.0 +89.43° 217.993 +5.57' 0.617 +0.0014* 134.397 +0.56"

popiiEa 4973.0 +139.76° 695.105 + 13.44¢ 0.949 +0.0021¢ 422.121 £3.57¢
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Table 2  Effect of combination of juice derived from vegetable

and fruit and protease on the color of raw beef

Qb3 2H 25 #Y L~ a”
Y + KRR 36.345 £0.1344"  16.005 +0.0354°
T + RN AR 34.410 £0.3960°  18.690 +0.0849"
N+ PR 35415 £0.9192"  17.220 £0.1980°
W + KRB AR 34.895 £0.1626"  18.170 £0.0141°
WE + AJNEAD  34.675 £0.3041°  19.730 £0.1131°
WE + RO 34.460 £0.2687"  18.665 +0.0354"

X R 35.148 £0.2721"  17.975 +0.4879°
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Table 3  Effect of combination of pineapple juice and neutral protease
on texture characteristics of raw beef under the different concentrations
WIEZ (%) 5171 (g) AL (g) W Jee
2 4669.4 +221.56" 110.719 +1.41° 0.532 +0.0071° 60.563 +2.55*
4 3856.8 +92.20" 105.810 +5.66" 0.541 £0.0014" 58.044 +1.56"
6 34223 £67.97° 113.862 +1.41°¢ 0.588 +0.0014¢ 68.284 +4.42°
8 2764.5 +83.30" 115.907 +4.95° 0.613 +0.0014* 69.534 +2.45°
5 ORIR] pH ST B 8 R b 2 IR G A PRV JRURL AR PR ST AA) R 1 1) 5 i)
Table 5  Effect of combination of pineapple juice and neutral protease
on texture characteristics of raw beef under the condition of different pH
pH 559171 (g) R (g) RN e
6 2480.8 +85.60" 183.938 +4.06" 0.617 +0.0035° 124.000 +7.70"
2372.9 +62.44° 149.541 +1.72" 0.604 +0.0021" 99.173 £5.08"
8 2480.7 +40.10* 182.099 +2.18" 0.596 +0.0028" 122.521 +2.27°¢

R4 AT BT
R A PR U2 PR (58 4 52 1)
Table 4  Effect of combination of pineapple juice
and neutral protease on the color

of raw beef under the different concentrations

% (%) L a’
2 30.635 £0.25 16.895 +0.11*
4 30.860 +0.27" 12.670 +0.24"
6 35.205 £0.05" 14.765 +0.021°

8 34.675 £0.12° 16.280 +0.085"
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Table 6  Effect of combination of pineapple juice
and neutral protease on the color

of raw beef under the condition of different pH

pH L” a”

6 33.710 £0.24° 14.425 £0.13*

7 34.405 £0.25" 17.280 +0.085"

8 31.200 +0.085° 17.185 +0.50"
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Table 7 Effect of combination of pineapple juice and neutral protease on texture characteristics

of raw beef under the condition of different temperature

REECC) Y177 (g) A (g) RN e
30 3755.2 +91.03" 199.261 +7.07* 0.603 +0.0028" 115.452 +6.40"
35 3540.8 +65.86" 188.481 +6.55" 0.577 £0.0071" 107.894 +7.01"
40 3059.5 +64.39° 129.173 +5.68° 0.554 +0.0057¢ 72.171 £2.14°
45 2879.5 +67.07" 97.833 £4.87° 0.527 +0.0057* 53.807 +1.99°
50 2540.4 +45.34° 78.267 +4.75¢ 0.485 +0.0014° 42.111 £1.41°
55 3242.9 +58.27" 89.213 +4.16 0.550 +0.0036" 48.838 +2.47"
60 3457.2 +58.01" 94.263 +5.74¢ 0.571 +0.0078" 52.325 +2.56¢

R BB e iR, I R AR T 451 - 9k
Bt bR AL PR R 6% (BB S bk
H AR A L) 3:1) AEH pH7 AL BEIRE S0°C
8 RN[AELRE S AF N A b v A
R A TR U2 PR (35 14 522 1)
Table 8 Effect of combination of pineapple juice
and neutral protease on the color

of raw beef under the condition of different temperature

fRZ(C) L a

30 33.705 +0.0354* 16.545 +0.0495*
35 33.40 +0.1980* 16.315 +0.1061*
40 33.125 £0.1201* 16.065 +0.0495*
45 32.665 +0.2899* 15.185 +0.0354*
50 35.950 +0.0849" 15.770 +£0.0990*
55 37.605 £0.1768° 20.080 +1.0324"
60 37.685 +0.3182" 20.960 +0.9899°
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