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Studies on the Factors Affecting Quality and

Textural Characteristics of Artificial Gluten Meat

Chun Rann Park, Kee Sook Kim, Seo Suck Yun, and Joo Ik Chang

Summary

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

These results were compared with the raw beef on its properties.

The results obtained were summarized as follows:

1. The affective factors on the color of AGM were walnut, oil, salt, onion, water, interactions
of oil and water, and interactions of heating temperature and heating time.

2. Shear force was affected by the factors of walnut, onion, water and interactions of walnut
and oil.

3. Walnut, oil, onion, salt, water, interactions of walnut and oil, interactions of .oil and water,
and heating temperature affected on hardness, springiness, cohesiveness and chewiness.

4. Walnut and water affected on the water holding capacity.
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Fig. 1. Preparation of artificial gluten meat (AGM)
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Table 1. Experimental plan for L16 factorial design.
(per 100g gluten)

Factor Level
I I
A. Walnut (%) 0 30
B. Oil (%) 0 10
C. Salt (%) 0 2
D. Onion (%) 0 10
E. Water (%) 100 120
F. Number of mixing(times) 50 200
G. Heating temperature(°C) 100 120
H. Heating time(mins) 40 50
Factor
AN A B CDEVF G H
Order

' 1 I 1 1 1 1 111

2 I 1 0 I I o0 oI

3 o1 o o1 1 I 1

4 o1 I o0 I o o1

5 o I 1 I 01 I T I

6 n 1 o1 o n 1 I

7 I 1T o0 0 o1 o1

8 I I I 0 omi1i o

9 I 0 I 1 I I o &

10 I 0 m 1 I 1 I 1

11 o oo oIl 1 o1

12 oI 0 1 01 o1 1

13- o o1 1 01 I I

14 I O 0 I 0 oI O o

15 I I 0 o0 ox i1 11

16 I I I 0 o0 0 o1l
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Fig. 2. Typical first and

d, o
Distance

second bite compression curves for

mnsiron texture profile analysis of each sample.

Table 2. Definitions for texture profile analysis and shear force.

Texture attribute

Definition

Ratio of distance sample recovers between first and second bites to 0.7(d1/d2X0.7)

Hardness(kg/wt) Maximum height of the first curve (bite)

Springiness

Cohesiveness Ratio of the two total areas under the curve (A2/Al)
Chewiness Hardness X Springiness X Cohesiveness X 100

Shear force
compression

Maximum force to cut the sample with upper blade of Warner-Bratzler meat shear-

Table 3. Conditions of texture profile analysis for

(Fridman, 1963)!7

Table 4. Conditions of shear force for Instron.

Instron.
Sample height 13mm Sample height 13mm
Sample diameter 30mm
Clearance 3mm Sample breadth and length 30mm
Chart speed 200mm/min Chart speed 200mm/min.
Cross head speed 200mm/min C head d .
Plunger diameter lcm T0ss head speel 200mm/min.
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Table 5. Hunter color reflectance values of §16 samples.

Sample No. L a b AE
1 41.97+1.76 2.39740.40 11.487+0.15 48.40+1.71
2 39.9711.38 3.48+0.53 12.23%0.23 50.57-£1.34
3 33.871+0.83 5.57+0.32 7.19:0.32 55.831-0.74
4 28.50-+0.78 5.0871-0.37 6.54-0.31 61.031+0.76
5 30.40--0. 36 5.25:0.01 7.7410.43 59.274-0.32
6 35.20+0.75 6.10-+0. 31 8.03+0.10 54.6710.75
7 42.4742.25 2.57+0.19 11.5020. 36 47.93+2.16
8 43.5010. 87 1.781+0.09 11.4340.31 46.83+0.75
9 38.9712.46 2.7840.31 11.00+0.44 51.20+2.31
10 42.00741.91 2.39-20.09 11.53740.35 48.3711.79
11 29.7710.15 5.0540. 37 7.0020.25 59.83210.15
12 33.03+1.25 5.5830.31 6.881+0.23 56.60+1.14
13 34.53+0.25 5.937-0. 31 7.7130.17 55.27+0.15
14 35.00*1.56 5.1840. 55 9.8410.46 55.03+1. 36
15 48.37F1.46 1.374-0.43 14. 3040. 36 42.97+1.37
16 45.40+1.65 2.2810.48 13.7010. 30 45.6011.45
Raw beef 27.8040.00 12.8710. 40 8.5110.24 62.97-0.06
Mean4-S.D.

L : Lightness

a : A small value indicates greeness and a large value for redness

b : A small value indicates blueness and a large value for yellowness
AE : Total color difference. ~/(L—=L)*+(a—a’)*+ (b—b')*

Table 6. Analysis of variance on color of 16 samples.

Factor L. — a— b = AE. -
F-value Significance F-value Significance F-value Significance F-value Significance
A. walnut 417.05 ** 173.32 *x 406.6 ¥ 425.25 *k
B. oil 7.55 * 0.24 11.0 *ok 6.86 *
C. salt 6.75 * 0.04 8.4 * 6.02 *
D. onion 2.92 5.05 * 0.16 3.05
E. water 43.69 * 0.31 34.5 *x 43.57 **
F. mixing time 0.25 0.08 1.03 0.23
G. heating temp. 29. 39 *k 0.04 0.26 34.07 #k
H. heating time 1.56 0. 004 6.55 * 0.65
AXB walnutXoil 0.35 0.01 0.87 0.11
BXE oilxwater 9.27 * 0. 004 19.15 * 7.4 *
EXF water X mixing 1.12 0.03 0.29 1.31
time
GXH heating temp. 0.93 0.04 0.23 0.82

heating time

*significant at p<0.05
*Egignificant at p<0.01
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Table 7. Textural characteristics of 16 samples.
Sample No. Shear force(kg) Hardness(kg) Springiness Cohesiveness Chewiness
1 6.57+1.28 4.0110.01 0.718140. 04 0. 6625--0. 09 191.751-36. 46
2 7.13+1.50 4.01+4-0.01 0.642110. 05 0.5614+0. 08 143.5212.26
3 3.6410.86 1.9740.08 0.616510.02 0.6285£0.05 75..961- 2.48
4 4.32+0.34 2.49--0.17 0. 58332-0. 04 0. 72804-0. 02 106. 27+15.70
5 2.7240.49 2.16-0. 26 0.63592-0. 08 0.55924-0. 16 75.84419.53
6 3.3140.31 1.4440.02 0. 678810. 04 0.5117+0. 05 49.92+ 6.32
7 4.31140.74 2.121£0.15 0.67674-0.04. 0. 5466-0. 05 78.124 5.67
8 5.6410. 04 1.997£0. 25 0.7122--0. 04 0.462010. 06 65.511-12. 86
9 5.44+0. 59 3.0240.35 0. 6650--0. 04 0. 488840. 09 98. 22-20. 53
10 4.70+0.33 2.5610.17 0.6130+0. 10 0.5748:+0.12 88. 15k 6.02
11 3.95-0. 67 2.10220. 08 0.628110.07 0.5978+:0. 09 77.97% 6.90
12 3.0440.10 1.4940. 06 0. 7000-0. 07 0.52654-0. 08 54.144 2.64
13 3.01x0.72 1.71140. 06 0.648810.12 0.56661-0. 18 60.37+ 7.12
14 4.9940.77 2.0940.28 0.56850. 06 0.777810. 02 92.42+16. 88
15 3.6310.19 1.7140.25 0.5939-+0. 09 0. 5630-0. 09 57.62210. 99
16 4.173-0.47 1.66+0.11 0.60284-0. 09 0.68851+0. 15 67.90% 7.68
Raw beef 3.1740.49 3.361-0.08 0. 86752-0. 06 0.4376+0. 05 127.44+16.99
Mean-+S.D.

Table 8. Analysis of variance on textural characteristics of 16 samples.

Shear force Hardness Springiness Cohesiveness Chewiness
Factor F-value g;flxclgi' F-value cS;%réifi " F-value ?;%Tc’iﬁ' F-value f;%ggi' F-value g;ﬁiﬁ"

A. walnut 36. 81 * 99.0 ** 3.5 0.74 7.73 *
B. oil 5.15 46.5 **x 7.75 * 0.1 7.13 *
C. salt 0.13 1.0 8.04 * 0.04 0.4

D. onion 6.19 * 93.5 *x 0.3 0.01 9.27 *
E. water 11.37 * 143.0 ok 0.22 0.05 16.41 **
F. mixing time 3.78 3.5 0.64 0.29 0.29

G. heating temp. 2.45 24.0 ¥ 10.13 * 3.46 1.85

H. heating time 0.48 1.5 1.75 0.07 0.36

AXB walnutXoil 10. 41 * 19.5 ok 12.15 ** 0.01 4.09

BXE oilXwater 4,37 24.0 ok 14. 67 ** 13. 95 *x 8.54 *
ExXF water X mixing 5.44 0.005 0.87 0. 22 0.39

time
GXH heating temp. 0.1 0.15 0.67 0.17 0.68

X heating time

*significant at p<0.05
*kgignificant at p<0.01
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Table 9. Water holding capacity of 16 samples.

Sample No. Water holding capacity

1 12.1944. 17

2 17.1045. 34

3 13.57+2.69

4 13.5614.61

5 27.6871-5.76

6 22.467-2.47

7 19.227+2.56

8 28.104-2. 62

9 10.02+1. 83

10 7.0210. 84

11 28.181+3.44

12 10.3812. 11

13 19. 601-0. 90

14 26.987+-3.99

15 16.524-3. 44

16 13.6442.20

Raw beef 74.0441.37
Mean+-S.D.

Table 10. Analysis of variance on the water holding

capacity of 16 samples.

Water holding cabacity

Factor
F-value Significance
A. walnut 6.94
B. oil 0.05
C. salt 0.14
D. onion 0.23
E. water 16. 07
F. mixing times 0.06
G. heating temp. 0.93
H. heating time - 0.02
AXB walnutXoil 0.75
BXE oil X water - 3.28
ExF water Xmixing times  0.74
GxH heating temp. 0.43

Xheating time

*gignificant at p<0.05
*¥gignificant at p<<0.01
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Table 11. ‘Analysis of variance of 16 samples.
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Fact Color Textual characteristics X\/zllégr
ctor s - oldin,
A L a b J4dE ?;?;r Hardness Sg;;ngl- 821111:;- Chewiness capacitgf
A. walnut *x TERT Rk k% * K * *
B. oil * *k % *k * *

C. salt * * % *

D. onion * * Fok *

E. water * K xk * Hok Aok $ok
F. mixing time

.G. heating temp. *k ok Aok *

H. heating time. *

AXB walnutXoil * *k Hok

BXE oilXwater * L S *ok *k *% *

EXF water X mixing time

G X H heating temp. X
heating time

*significant at p<0. 05
*¥gignificant at p<0.01
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