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ABSTRACT

Plant-based meat products have emerged as
one of the fast-growing industries, and they are
made from a variety of artificial meats or textured
vegetable proteins, with different characteristics.
The effect of textured vegetable protein types
(soy protein A, soy protein B, pea protein A, pea
protein B and wheat protein) on texture profile
analysis, protein content, moisture content, color and
sensory liking scores of plant- based meat
products was investigated in this study. Plant-
based meat products prepared from soy protein
B showed higher hardness and chewiness than
other proteins (p<0.05). The product has a high
protein content about 15.7% and a moisture
content of 60-70%. The liking scores for appearance,
nutty flavor/wheat flavor, taste, texture and overall
liking were higher than other proteins. With the
exception of the meat color liking score, plant-based
meat products prepared from pea protein A received
the second-highest score (p>0.05). In addition, 75% of
consumers accept plant- based meat products
prepared from soy protein B. This research shows that
it can be further developed into plant-based meat
products.

Keywords: textured vegetable protein, plant-based
meat, texture profile analysis, protein content, overall

liking
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Figure 1 Type of commercial textured vegetable protein
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Table 1 Quality of textured vegetable proteins

Textured vegetable Water absorption

L* a* b*
proteins capacity (%)
Soy protein A 480.0+1.8° 54.73+0.81™ 7.89+0.17™  22.87+0.16°
Soy protein B 230.3+2.9° 55.40+0.87™ 7.83+0.18™ 22.89+0.83°
Pea protein A 393.0+14.3° 56.25+0.90™ 8.15+1.03"™ 27.70+0.37°
Pea protein B 344.2+6.4¢ 53.72+1.78™ 8.04+0.19™  25.29+0.64°
Wheat protein 263.6+5.2° 56.47+2.68™ 8.02+0.37™ 25.49+0.15°

Mean + standard deviation values (n=3) followed by different lower case letters within the same column are

significantly different (p<0.05) by Duncan’s multiple range test.

™ not statistically significant at 95% confidence level

2. MswsBuNBAAMeitaannity
nswseuNandaeitoanfivimmun 5 gns
TnonsTilusaufinfiunnsdnaiu Ao soy protein A,
soy protein B, pea protein A, pea protein B lLag
wheat protein 3sildumaunisin3eada Figure 2
warluurazgasiidiuusenauvesansazangiudia
LszjaQT,aa (Ashland Global Specialty Chemicals Inc.,
Delaware, US) fiannuidudusosas 0.2, isolated
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soy protein (PROFAM-974, ADM, Chicago, USA),
pea fiber (J. Rettenmaier & Sohne GmbH + Co KG,
Rosenberg, Germany), thifuugnin, Lﬂ%aﬂqﬁa
WleUssusssanAuaz Tngmiflowfisidunsunnniosi
Tagvihmsnaungiufoindesaansisns (kitchen
aid mixer) wuusisiilasmasnn1snaass daazle
HARSINEAYIEA Figure 3
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Soy protein A Soy protein B Pea protein A Pea protein B

Wheat protein

v

Soaking in water at 80+5°C for 20 min

v

Rinsing with cold water and pouring out the water
Shaking excess water off using food processor
(Panasonic, MK-F300WSN) at speed 1 for 40 sec

v

Chilling the textured vegetable protein until the temperature reaches 0-4°C

v

Mixing 55% cold textured vegetable protein with seasoning and

beetroot using a Kitchen Aid mixer at speed 1

v

Adding isolated soy protein and pea fiber and mixing

v

Adding 0.2% methylcellulose and mixing <+

v

Adding small pieces of solid coconut oil (cut the frozen

coconut oil into 1-2 mm) and mixing

v

Chilling the whole mixture until the temperature reaches 0-4°C

v

Forming into cylinder patty using a patty press maker

(60+1 mm diameter and 151 mm in height)

v

Freezing at <-18°C for 30 min

v

Steam-roasting at 160+2°C for 3 min

v

Vacuum packing and storing at <-18°C

Methylcellulose preparation
Mixing the methylcellulose with
a part of the salt and sucrose
Adding into water and stirring
at 25°C for 30 min
Chilling the methylcellulose
dispersion until the temperature
reaches 0-4°C

Figure 2 The preparation of plant-based meat products
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(b) Soy protein B

(a) Soy protein A

(c) Pea protein A

(d) Pea protein B (e) Wheat protein

Figure 3 The cooked plant-based meat product at different type of commercial textured

vegetable proteins
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Table 2 Textural property of plant-based meat products

Textured vegetable proteins Hardness (kg)

Springiness (-)

Cohesiveness (-)

Chewiness (kg)

Soy protein A 0.44+0.09"
Soy protein B 0.78+0.11°
Pea protein A 0.40+0.06°
Pea protein B 0.45+0.08°
Wheat protein 0.26+0.04°

0.72+0.07° 0.57+0.05° 0.19+0.06°
0.66+0.06a° 0.41+0.04¢ 0.21+0.06°
0.68+0.05° 0.52+0.02° 0.14+0.04°
0.62+0.05° 0.42+0.02° 0.12+0.03¢
0.50+0.06¢ 0.43+0.04° 0.06+0.02¢

Mean + standard deviation values (n=30) followed by different lower case letters within the same column are

significantly different (p<0.05) by Duncan’s multiple range test.

® Soy protein A A Soy protein B
B Pez protein & # Pes protein B A

?Er? 6.0

o

L= ]

;:C.: >8 X Wheat protein
&

2

2 56

=

m

o

0]

> 54

& X
=

4

- 52

a

=

B

£ 50

0.0 0.2

0.6 0.8 1.0

Hardness (kg)

Figure 4 The relationship between hardness (sensory evaluation- liking scores) and hardness

parameter (texture profile analysis) of plant-based meat products at different type of

commercial textured vegetable proteins
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waz wheat protein AA1U5u1ulUsaulaesiu
WInAU Seway 10.7, 15.7, 12.5, 13.2 Lay 14.9
AINEIFU (p<0.05) fauansly Fisure 5 34
NAR ST AmTeNIN soy protein B fU3uNw
TusAulagsaugeninlusAudivvdndu uay
NARAueifimIouan soy protein B SafiUuna
TWsiulndideafunidseiidneindnsasiiean
fiwfin3uu97n texture vegetable protein wae

textured isolate soy protein [14]
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Figure 5 The protein content of plant-based meat products at different type of commercial

textured vegetable proteins
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Table 3 Color value and moisture content of plant-based meat products at different type of

commercial textured vegetable proteins

Moisture content

Textured vegetable proteins L* a* b*

(%owb)
Soy protein A 43.23+£3.99™  18.49+1.14™  14.50+0.95¢ 71.19 + 2.84°
Soy protein B 41.96+1.50™  18.40+0.57™  13.24+0.82° 63.53 + 1.47°
Pea protein A 45.21+£2.39™  19.60+0.71™  22.04+0.44° 62.63 + 1.91°
Pea protein B 45.49+1.88™  17.60+0.85™  17.30+1.00° 62.86 + 0.85°
Wheat protein 45.72+1.65™  17.74+0.55"  17.96+1.62° 62.87 + 2.37°

Mean + standard deviation values (n=3) followed by different lower case letters within the same column are

significantly different (p<0.05) by Duncan’s multiple range test.

™ not statistically significant at 95% confidence level
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Figure 6 The overall liking and consumer acceptance of plant-based meat products at different

type of commercial textured vegetable proteins
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