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Formulating the Optimization of Plant-Based Drink with Essential
Amino Acid and Fatty Acid from beans added with Sesames and
Sacha inchi
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Abstract

This research aimed to investigate the suitable formula for a plant-based drink with essential
amino acid and fatty acid from beans added with sesames and sacha inchi by using the mixture design
method. Three factors of this studying were soybeans (50-60%) black beans (5-15%) and kidney beans
(2-12%). 10% of white sesame, 10% of black sesame and 10% of sacha inchi were used as a fixed
factor. Adjusted the flavor of plant-based drink by adding sweeteners which were not more than 5%
of all components and 600 ml water in all formulas. The suitable formula was selected by texture,
flavor and overall impression of the sensory evaluation, the protein contents, and the viscosity values,
then analyzed the multiplied regression relationship model between the factors and simulated contour
plot. Results obtained showed that the suitable formula was formula no. 8. The components ratio of
plant-based drink as follows; soybeans : black beans : kidney beans : white sesame : black sesame :
sacha inchi (59.7 : 8.3:2.0: 10 : 10 : 10). The sensory evaluation in term of texture, flavor and overall
impression, the score showed 8.00, 7.80 and 8.07 respectively. Protein content (dry weight) was found
35.36 g. The Viscosity value was 1,659 m. Pa.s. The result of the amount of amino analysis showed 8

types of essential amino acids which were Isoleucine, Leucine, Lysine, Phenylalanine, Tryptophan,
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Threonine, Valine, and Histidine. Omegas 3, 6 and 9 were found 26.01 mg, 446.5 mg, and 1,271.65 mg
respectively and the antioxidant property observed were 9.94 psg.

Keywords: Beans, sesame, Sacha inchi, essential amino acid, fatty acid
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Table 1 Formulations of plant-based drink from beans added with sesames and sacha inchi

Black Kidney White Black
Formulations Soybeans Sacha Inchi

beans beans sesame sesame
1 58.0 5.0 7.0 10 10 10
2 50.0 12.7 7.3 10 10 10
3 54.4 6.9 8.7 10 10 10
4 56.4 11.6 2.0 10 10 10
5 53.0 15.0 2.0 10 10 10
6 51.6 6.4 12.0 10 10 10
7 54.7 9.8 5.6 10 10 10
8 59.7 8.3 2.0 10 10 10
9 50.0 12.7 7.3 10 10 10
10 54.7 9.8 5.6 10 10 10

N3IUIBNIINAR

NSWTENAIBENUINT 91 UarA1IBuA1 dnTzuiunsndn InedauwUainssndsnsuanain wues way
ARl (2561) tazyaiuns tazande (2561) (Figure 1)

Blend all component at high speed for 3 minutes until they become smooth mixture

}

Strain the residuals from beverage

}

Boil over medium heat until the temperature 80°C

}

Simmer for around 15 minutes, stirring frequently

}

Set aside for 10 minutes

Figure 1 Process of plant-based drink from beans added with sesames and sacha inchi
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Figure 2 Ten formulas of plant-based drink from beans added with sesames and sacha inchi
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Table 4 Regression coefficients of predicted polynomial model for response variable

Characteristics Equation Adj R* p-value
Flavor Y= 711X +8.93X,+5.86X,+7.99X X+ 1. 19X, X5+4.40X, X4 0.244 0.34
Texture Y, = 8.04X,+5.65X,+6.09X;+2.41 X X,+0.31X X;+2.26X,X, 0.535 0.15
Overall impression Y5 = 7.79X,+4.85X,+5.84X,+5.72X X,+0.06 X, X;+6.15X,X, 0.094 0.45
Protein Y, = 33.63X,+30.94X,+33.81X,+12.6 TX X,+3.01X X;+2.06X,X; 0.872 0.01
Viscosity Y, = 1912.18X,+4218.81X,4+3518.31X,-4479X,X,-2812.57X,X,  0.994  0.001

-0224.41X,X,
Remarks: X, = Soybean, X, = Black beans, X, = Kidney bean. Significant level at p<0.05
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Fathiuaziuasdiviinaanilundaganidimdos
(Stevenson et al., 2006; Simons et al., 2012;
Mullins and Arjmandi, 2021; Rosa-Millana et al.,
2019) idaamindiogniinluliemmseuasgmiviili
fimsnossatu SawsalngRudaariluesdudu
asazaneifianudunia (@81, 2563; Lai and
Varriano-Marston, 1979) uaz@annassnuiideuss
Hoover and Ratnayake (2002) fidnudnuaves
anfuiaiignlunauinn wuiransvdaidaanm
uwanesegnadifuddyannamssdaiindu o Tudm
yoanIwesiIveAntigeiy wasdiaruduniin way
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Figure 3 Contour plot of plant-based drink from beans added with sesames and sacha inchi;

(a) = Viscosity and (b) = Protein.
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Table 5 Fatty acid, antioxidant, and amino acid profile of plant-based drink from beans added with

sesames and sacha inchi

Characteristics Quantity Unit
Amino acid profile
Isoleucine 176.27+0.07 mg/100g
Leucine 304.84+0.15 mg/100g
Lysine 261.07+0.09 mg/100g
Phenylalanine 250+0.00 mg/100g
Threonine 200+0.00 mg/100g
Tryptophan 150+0.00 mg/100g
Valine 216.01+0.33 mg/100g
Histidine 100+0.00 mg/100g
Fatty acid
Linoleic acid 430+0.03 mg/100g
Alpha-Linolenic acid 20+0.01 mg/100g
Arachidonic acid 10+0.00 mg/100g
Unsaturated Fat 1,920+0.00 mg/100g
Omega 3 26.01+0.10 mg/100g
Omega 6 446.50+0.76 mg/100g
Omega 9 1,271.65+0.21 mg/100g
Antioxidant
Antioxidant (DPPH assay) 9.94+1.05 pg/100g

Remarks:

d3UNan1339Y

f3uLaTesfuanfivgnsi 8 ldazuuy
AnuvevInguilanunigauaziiviunalusiy
gefign SiSmsdunanvesiiy 6 wiln Ao dundos :
A : fues - 1919 e : An7Buen (59.7 1 8.3 ¢
2.0:10 : 10 : 10) @N8N5ARLVIAUYILLABDIAAULAN
anil wngdmsuduslaailisuussmudlodniuay
Fuslaafiwiunh Felllusiuwiniu 35.36 n3u finsa
oefilufisnu 8 viiade lolwdrdu (isoleucine) §1%u
(leucine) lad@iu (lysine) Alasganiiu (phenylalanine)
vsUlawly (tryptophan) v3latiu (threonine) au
(valine) wagdadinu (histidine) HUSunaleowwm 3, 6,
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Values are expressed as mean =+ standard deviation (n = 3)
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