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Studies on the Factors Affecting Quality and Textural
Characteristics of Artificial Gluten Meat

Part [II: Effects of ammount of ingredients on properties of AGM
(Water, Interactions of walnut and oil, OQil and water)

Abstract

These experiments were carried out to study the factors affecting quality and textural
characteristics in the preparation of artificial gluten meat (AGM).

Effects of amounts of ingredients on properties of AGM were summarized as follows:

1. The more amounts of water increased, the higher L and b values became, and AGM,
therefore, became bright and yellow in color.

The more increased the amount of water, the more decreased shear force, hardness and
chewiness, but the water holding capacity increased.

The 100% of water added sample approached to raw beef in L value, 40E, hardness and
chewiness.

2. The mixing ratio of walunt and corn oil more affected on color than on texture, and the
proper ratio was 30% of walunt and 10% of oil.

3. In the case of interactions of oil and water, water amounts affected more on color, shear
force, chewiness and the water holding capacity than on oil.

AGM mixed with the ratio of 10% of oil and 100% of water approached to raw beef.
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Table 1. Formula of ingredients level in AGM
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Table 2. Effect of water on color of AGM
Color
Value
L b E
Water 2 4
addition (%)
100 27.92 £0.82d 4.69+0.48 6.80 £ 0.26¢ 61.60 £ 0.792
120 29.72 *0.96¢ 5.25 2 0.58 7.68 £ 0.49b 59.96 +0.89b
150 31.16 £ 0.63b 5.31 £0.03 7.98 £ 0.10b 58.40% 0.62¢
180 34.1210.672 5.4410.53 9.19 £0.522 56.12+0.33d
Raw beef 27.80 £0.00 124.87+0.40 8.51+£0.24 62.97 £0.06
F value 56.06%* 2.53 ns 32,67*%* 57.31%%*
Mean £S.D,

Means with different superscuprix tin each column are significantly differnet at P < 0.05

n.s : No significant at P < 0.05
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Fig. 2. Effect of water on textural characteristics and
the water holding capacity of AGM.

Fig. 1. Effect of water on color of AGM.
Table 3. Effect of water on textural characteristics of AGM
Texture
Shear force Hardness I . R
Water (kg) (kg) Springiness Cohesiveness Chewiness
addition (%)
100 4.69 +0.562 2.77 £ 0.412 0.7016 £0.06 0.5828 * 0.062 111.60 *8.53a
120 3.43 £0.48b 1.79 £0.29b 0.7398 £0.03 0.4138 £ 0.04b 54,23 6.67b
150 3.38.10.68b 1.53 £0.24%¢  0.7217 +0.03 0.4699 +0.03b 52,33 £11.27bc
180 1.52 £0.23¢ 1.26 +0.21¢€ 0.7187 £0.04 0.4740 +0.10b 42,20+ 7.88¢
Raw beef 3.17 £0.49 3.36 £0.08 0.8575 £ 0.06 0.4376 £ 0.05 127.44 £16.99
F value 32.40%* 24.42%%* 0.70 n.s 6.24%% 64,58%%*
Mean £S.E.

Means with different superscripts in each column are significantly different at P < 0.05

n.s:

Not significant at P < 0.05
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Table 4. Effect of water on the water holding capacity
and water content of AGM

Water addition Water holding Water content

(%) capacity (%)
100 27.21 £2.11¢ 43.79 £0.91d
120 33.50 £3.13%  47.06 £0.35¢
150 37.26 +2.772 49.05 £0.70b
180 39.33+2363 54,94 0,132
Raw beel 74.04 £1.37 71.12 £0.11
F value 24.73%% 99.11%#
Man £SD

means with different superscirpe in each column are
significanlyt cdifferent at P< 0.05

Table 5. Correlation coefficient among mechanical characteristics of AGM

Water holding

Hardness Springiness Cohesiveness Chewiness capacity
Shear forec 0.74 —0.17 0.35 0.73 -0.78
Hardness - ~0.15 0.38 0.94 —0.88
Sprinigness - 0.52 —0.17 0.25
Cohesiveness — 0.64 —0.40
Chewiness —0.85
Table 6. Effect of walnut xoil interactions on color of AGM
Color
value L a b AE
Walnut x
Gil (%)
30x 10 31.30 +2.17¢d 5.20 = 0.44b 9.51 £0.83¢ 58.66 £ 1.902b
10 x 30 34.06 +0.83b 5.13+0.31b 10,24 £0.200 56.04 £0.81¢
20 x 20 32,38 +0.39b¢ 5.66 £0.012 10,16 *2.28b 57.74 £0.38b
40x 0 30.04 +1.34d 5.50 £ 0.363b 9,39 £ 0.64¢ 59.90 £ 1.202
0 x40 42.60 £1.202 2.21 £0.32¢ 14.14 £0.342 48.42+1.18d
Raw beef 27.80 £0.00 12.87 £0.40 8.51 £0.24 62.97 £0.06
F value 71.07%* 98.95** 73.83%* 71.59%*
Mena £ S.D,

Means with different superscripits in cach column are significantly different at P < 0.05
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Table 7. Effect of walnut x oil interactions on textural characteristics and the water holding capacity of AGM

Texture _— .
Shear force Hardness Springiness . . Water holding
Walnut oil (kg) (kg) Cohesiveness Chewiness capacity
(%
30x 10 5.03%£1.17 2.17£0.25 0.6593 £0.09 0.4634 £0.08 66.28 £15.47¢ 26.35 £0.03bc
10 x 30 573+1.33 2431030 0.5936 £0.10  0.6289+0.14  86.01 *16.56ab 27,92 £2.78ab
20 x 20 4.76 £0.59  2.53 £0.26 0.6423 £0.08 0.5764 £0.15 103.14 £14.992 29,89 £ 2.8523
40x 0 5.92£0.54 2.24£0.23 0.6104 £0.10 0.5658 £0.14 75.02+ 9.25bc 29,26 £2.47ab
0x 40 493 +0.82 2631030 0.5707 £0.05 0.6579 £0.05 98.93 £16.482 23,77 £3.54C
Raw beef 3.17%10.49 12.87+0.40 0.8675 £0.06 0.4376 £0.05 127.44 £16.99 74.04 £1.37
F value 1.49ns 2.55ns 0.89 n.s 2.04 ns 5.58%* 4.16%
Mean £ SD
Means sith diferentsuperscuripts in each column are significently idfferent at P < 0.05
s : Not significant at p < 0.05
Table 8. Effect of oil X water interactions on color of AGM
Color
value
water (%) L 4 b 4E
oil (%)
5 100 32.72 £0.86C 5.67 £0.01 9.76 £ 0.26D 57.34 £0.83b
150 38.06 £ 0.822 5.28 £0.29 10.74 $0.682 52.20 £ 0.70d
10 100 29.96 *0.26 5.35+0.43 9.93 £0.18b 60.02 £0.272
150 36.48 £0.94b 5.73 £0.47 11.16 £0.552 53.88 £ 0.80¢
15 100 32.26 £0.90¢ 5.22 30.41 10.03 £0.25b 57.80 = 0.86b
150 36.90 £ 0.41b 5.61*0.29 10.76 £0.432 53.38 £0.38¢
Raw beff 27.80 £0.00 12.8710.40 8.51+0.24 62.97 £0.06
F value 92.,52%% 1.94 n.s 8.62%x* 101.14%%*
Mean £S.D.

Means with different superscripts in each column are significantly different at P < 0.05
: Not significnat at P <0.05
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Table 9. Effect of oil X water interactions textural characteristics and the water holding capacity of AGM

Texture
Oil Witer Sheg;gl;prce sz:(c;r)\ess Springiness Cohesiveness Chewiness Wact:;:lcci)islng
(%) (%)
5 100 5.26 £0.592 2,56 +0.222 0.5406 £0.11 0.7008 £0.12 94,54 £11.782  24.40 £3.23¢
150 2.59+042¢ 1.40%0.20° 0.6197 £0.09 0.5286 £0.11 44,94t 9.39C 33,88 +3.632
10 100 436 £1.120 1.96 £0.30b 0.6713 £0.10 0.5127£0.14 65.42%11.06> 26,98 £ 2.39bc
150 3.02+0.27¢ 1.49+0.14C 0.642510.12 0.5219%0.08 49.38£10.14¢ 3519%2782
15 100 4.98 +0.663b 238£0.192 0.6041 £0.06 0.6164£0,12 87.96+*17.252 28.38 £3,05b
150 321045 1.52+0.165 0.6605£0.10 0.5263 £0.11 51.91+* 9.685¢ 36.68 £3.262
Raw beef 3.17+0.49 3.36+0.08 0.8675%0.06 0.4376+0.05 127.44+16.99  74.04 £1.37
F value 15.23%% 35.15%% 1.16 ns 2.13 ns 15.77*% 15.76%*
Mean £ S.D.

Means with different superscripts in each column are significantly different at P <.005

n. s : Not singificant at P< 0.05
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