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ABSTRACT

This study conducted basic research to develop foods of the future, such as meat substitutes using plant-based alternatives.
The moisture content of alternative meat patties developed in this study is similar to vegetable and meat patties. Protein and
fat content are intermediate, compared to vegetable and meat patties, while the raw material content was higher in alternative
meat patties. The composition of essential amino acids and non-essential amino acids were 36.29% and 63.71%, respectively,
in the alternative meat patties, and amino acid composition showed a tendency similar to that of commercially available animal
meat patties. As a result of measuring the color (brightness, redness, yellowness) and physical properties (hardness, adhesion,
cohesiveness, gumminess, chewiness, elasticity) of the alternative meat patty, they are generally similar to existing meat or
plant products. It was confirmed that the alternative meat patty can replace an existing product through sensory improvement.
Considering the results of this study, the manufacturing method of alternative meat patties is a scientific formulation for
flavoring meat without any significant difference, compared to commercially available animal meat patties. It is expected to
provide good basic data for future research on alternatives to meat. In addition, continuous research should be conducted in
parallel to improve the quality of alternative meat patties and to increase the production of alternative meat patties in
consideration of consumer preferences.
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Fig. 1. (A) Soybean hydroponics, (B) Soybean root nodules and (C) Separated root nodules.
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Fig. 2. (A) Leghemoglobin extraction process from soy-
bean root nodules and (B) Cross section of soybean root
nodules.
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Table 1. Patty manufacturing recipe using high protein
alternative meat material

Ingredients (%) Alternative meat patty

C)

TVP 17.5

TSP 5.8

Oil 11.5

Canola oil 0.6
Leghemoglobin extract 1

Water 48.6

High-viscosity Methylcellulose 1.1

Xanthan gum 0.1

Starch 1.1

Potassium chloride 0.1

Hydrated beetroot 0.1

Smoke flavor 42

Nutritional yeast flakes 1.1

MBPC* 2.5

Premix 4.7

Total 100

" TVP: textured vegetable protein, TSP: textured soybean protein,
MBPC: mixed bean protein concentrate.

TVP and TSP 0il, Methylcellulose HV,
Xanthan gum, Starch,
l «—— | Potassium chloride,
Hydrated beetroot,
. Smoke flavor,
Mixing Mutritional yeast flakes,
MBPC, Premix
Molding
Heating
Hamburger patty
analogue

Fig. 3. Flow chart of alternative meat patty production.
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Table 2. Cooking loss rate and the proximate composition of three different patties

Samples”
Composition (%) F-value
DAP CVP MP

Cooking loss (%) 11.3241.99* 7.15+5.13° 11.98+2.65° 9.782"

Moisture 53.56+0.91 53.59+0.27 53.81+0.31 1.511
Protein 19.33+0.83° 26.7340.11° 19.40+2.11° 11.2327
Fat 9.47+1.01° 7.8740.34° 15.57+0.28" 7.897"
Ash 4.09+0.07° 2.10£0.07° 1.88+0.10° 3.456"
Carbohydrate 13.53+0.62° 9.69+0.12° 16.57+0.54° 10.235™

Values are Means+S.D.

Y DAP: developed alternative patty, CVP: commercial vegetable patty, MP: meat patty.

" p<0.05, ™ p<0.001.
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Table 3. Propeortion of essential and non-essential amino acid to total amino acids in three different patties (%)

Essential Samples” Non-essential Samples
amino acid DAP CVP MP amino acid DAP CVP MP
Histidine 1.01 1.51 1.90 Cysteine 0.82 0.98 1.07
Threonine 4.78 3.30 4.80 Asparagine 6.03 4.02 7.48
Valine 6.51 5.06 5.66 Glutamine 15.18 28.02 16.88
Methionine 1.08 1.26 1.77 Serine 7.69 6.63 6.60
Isoleucine 5.66 4.27 5.00 Glycine 8.20 6.37 7.63
Leucine 9.22 7.50 8.13 Arginine 6.47 3.98 6.23
Phenylalanine 4.45 4.45 3.88 Alanine 8.16 4.97 7.76
Tryptophan 0.00 0.00 0.00 Proline 7.74 11.91 6.56
Lysine 3.58 2.96 5.76 Tyrosine 3.42 2.81 2.89
Total 36.29 30.31 36.90 Total 63.71 69.69 63.10

* DAP: developed alternative patty, CVP: commercial vegetable patty, MP: meat patty.

B 3% THCambero MI 5 1992; Cha SS & Lee JJ 2013).
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Table 4. Color analysis of three different patties

Samples”
F-value
DAP CVP MP
L 36.68+0.69° 42.98+0.44° 47.99+1.35*  15.298"

a 8.16+1.04*  6.86+0.14°  2.96+0.13° 5.321™

b 11.5540.52° 12.98+0.20° 14.24+0.36*  12.987"

Values are Means+S.D.

Y DAP: developed alternative patty, CVP: commercial vegetable
patty, MP: meat patty.

* p<0.001.
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Table 6. Preference test of three different patties
Samples”
Measurement F-value
DAP CVP MP
Color 5254124 5124135  5.34+1.23 1.813
Flavor 5214132 5454127  5.52+1.54 0.991
Tastes 544+1.62°  5.13+121°  6.15+£1.26°  3.518"
Overall 50141000 52121530 6322122 4219
acceptability

Values are Means+S.D.
" DAP: developed alternative patty, CVP: commercial vegetable

ST AEe] BEE&EANS 7IEEdET Bl sida patty, MP: meat patty.
Raslgon], B8 nAS e &9 AolHdfrt 48 Bg " p<00S.
Table 5. Texture analysis of three different patties
Samples”
F-value
DAP CVP MP
Hardness (g) 122,091420,022 182,833+12,996 42,118+4,586 2.943
Adhesiveness (gs) —32.66+7.27 —10.41+6.81 —11.05+3.42 2.988
Springiness (mm) 0.63+0.03 0.80+0.05 0.43+0.06 1.345
Cohesiveness (g/s) 2.73+0.21 7.31£1.54 1.26+0.27 2.871
Gumminess (g/s) 333,989+66,374 134,688+35,008 52,639+5,454 2.019
Chewiness (g) 213,328+51,848 109,096+33,838 22,815+2,783 2.111
Resilience (g) 0.43+0.02° 0.59+0.03° 0.73+0.06* 3.987"

Values are Means+S.D.

Y DAP: developed alternative patty, CVP: commercial vegetable patty, MP: meat patty.

* p<0.05.
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