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Abstract: This study aimed to assess whether plant-based meat substitutes can effectively replace animal meat
products in terms of amino acid composition and zinc bioavailability. The evaluation was conducted in response
to the growing demand for meat substitutes, driven by the increasing vegan population and the expansion of
vegan culture. For this purpose, a chicken product and two plant-based meat substitutes in tender form were
selected. The amino acid content and composition were measured using HPLC, while the levels of trace elements
like zinc and calcium were determined through ICP-AES. Additionally, the presence of phytic acid, which
inhibits zinc bioavailability, was extracted and quantified using UV-Vis spectroscopy. The results were analyzed
in the context of daily product consumption. The findings revealed that certain essential amino acids, such as
valine and lysine, were found to be deficient in plant-based meat substitutes compared to animal meat products.
It was challenging to meet the recommended daily intake of these amino acids solely through the use of meat
substitutes. Regarding zinc bioavailability, the inhibitory effect of calcium on zinc bioavailability was expected
to be minimal. The zinc bioavailability of the meat substitutes varied significantly depending on the zinc and
phytic acid content of the ingredients. Therefore, ingredients of plant-based meat substitutes should be carefully
modulated to reach appropriate zinc bioavailability by selecting and processing plant materials with high zinc

and low phytic acid content.
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Fig. 1. FT-IR spectra of animal meat (M) and plant-based
meat (Al, A2).
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Fig. 3. Calibration curve of amino acids.

Table 2. HPLC analysis of animal meat (M) and plant-based meat (A1, A2)

161

Concentration (mg/L)

Amino acid composition (Wt%)

M Al A2 M Al A2
Threonine 43.7887 232154 24.3343 0.54 0.26 0.27
Valine 33.4436 22.4852 18.1842 0.41 0.25 0.2
Methionine 29.6746 8.8985 7.9475 0.37 0.10 0.09
Isoleucine 34.0556 19.7187 17.9289 0.42 0.22 0.2
Leucine 77.7708 55.6841 48.6805 0.96 0.62 0.54
Lysine 47.7891 11.7797 19.2711 0.59 0.13 0.21
Phenylalanine 37.7615 39.7836 33.1676 0.47 0.45 0.37
Histidine 18.1493 13.2211 12.1306 0.22 0.15 0.14
Aspartic acid 78.5868 39.7872 68.2757 0.97 0.45 0.76
Glutamic acid 156.0947 285.0819 135.6099 1.92 3.20 1.51
Serine 41.5206 44.8418 39.3823 0.51 0.50 0.44
Glycine 32.6794 23.5885 24.3041 0.4 0.26 0.27
Arginine 70.8946 47.7342 56.1347 0.87 0.54 0.63
Alanine 56.18 25.012 29.6068 0.69 0.28 0.33
Tyrosine 34.3897 27.4929 24.5034 0.42 0.31 0.27
Proline 5.5115 25.0161 6.3437 0.07 0.28 0.07
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Table 3. Required amount for each product to reach the
recommended amino acid daily intake (g/day)

M Al A2
Threonine 247 512 492
Valine 419 1537 1731
Methionine 250 262 316
Isoleucine 290 550 609
Leucine 289 443 510
Lysine 478 2132 1312

Table 4. Amino acid composition ratio based on nutrient
intake criteria

Recommended Amino acid intake per

amino acid intake per ~ Protein 100 g (g)

protein 100 g () M Al A2

Threonine 2.29 549 325 428
Valine 2.63 419 3.15 3.20
Methionine 2.00 372 1.25 1.4
Isoleucine 2.09 427 276 3.16
Leucine 4.74 9.74 7.81 8.57
Lysine 4.83 599 1.65 339

Absorbance (a.u.)

200 360 4(‘)0 5(')0 6(')0 760 800
Wavelength (nm)

Fig. 4. UV-Vis spectra of plant-based meat (A1, A2) derived
solution.

Table 5. Phytic acid content in plant-based meat (Al, A2)
calculated by UV-Vis analysis

Concentration of Phytic acid content

Absorbance i acid (M) in product (wt%)
Al 0.0803 2269107 03186
A2 02445 6.908x107 0.9700
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Table 6. Content of trace elements (Zn, Ca) measured by
ICP-AES and PA/Zn ratio by sample
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