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Abstract

This research aimed to develop plant-based protein drinks with a protein source from peas.
Four types of stabilizers were studied, glyceryl monostearate (GMS), sodium alginate (SA), guar gum
(GG), and locust bean gum (LBG). It was found that the product with GMS formula had the best
properties in terms of viscosity, color values, and stability, which were significantly different from
the other formulas. The GMS formula was then used to study product quality during storage at 4-5°C
for 12 days. It was found that the product turned darker and was slightly stratified, with unchanged
pH and the same quantity of microorganisms in accordance with the benchmark throughout the
storage period. Therefore, it can be concluded that the product was stable and safe in terms of
microbial safety, and it could be stored for at least 12 days in a chiller. According to the results of
nutritional analysis, it was found that one serving size (180 mL) of this product contained low fats
(2 ¢) and high protein (8 g). It was also a source of vitamin D and calcium, which were required for
bone strengthening and maintenance. The product also contained nine types of essential amino

acids, including branched-chain amino acids required for muscle strengthening and repair.

Keywords: Beverage; Plant-based protein; Stability
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Figure 1 Process for producing plant-based protein drink
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Table 1 Color and viscosity of plant-based protein drink

Colors Viscosity
Formulas
L* a* b* %Torque cP
SA 79.72 + 0.00° 0.83 + 0.01° 1252 + 0.01¢ 3330 + 0.14°  33.55 + 0.07°
GMS 80.39 + 0.00° 1.75 + 0.01° 13.82 + 0.02° 4550 + 0.00° 4555 + 0.07°
LBG 81.09 + 0.00° 1.48 + 0.03° 12.97 + 0.03°  32.05 + 0.07°  32.20 + 0.00°
GG 81.15 + 0.03° 1.61 + 0.01° 12.99 + 0.02°> 4145+ 0.07°  41.70 + 0.00°

SA: sodium alginate; GMS: glycerol mono = stearate; LBG: locust bean gum; GG: guar gum. Values are expressed

as mean =+

different (p < 0.05).
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standard deviation. Values in each column with different superscript letters are significantly
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Figure 2 Separation index of plant-based protein drink during storage at 4°C

(SA: sodium alginate; GMS: glycerol monostearate; LBG: locust bean gum; GG: guar gum)
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Table 2 pH, separation index, and color of selected plant-based protein drink during storage at 4°C

Storage time Separation index Colors
pHnNs
(day) (cm) L* a* b*
0 7.90 = 0.01 0.00 + 0.00° 75.84 + 0.07°  3.62 + 0.03° 17.06 + 0.15°
4 792 +0.02 0.10 + 0.00° 75.51 + 0.02°  3.95+ 0.01° 17.35 + 0.01°
8 7.92 +0.01 0.20 + 0.00° 7545 + 0.06°  4.07 +0.01°  17.36 + 0.05°
12 7.88 + 0.03 0.20 + 0.00° 75.40 + 0.07°  4.12 + 0.01° 17.28 + 0.05°

Values are expressed as mean + standard deviation. Values in each column with different superscript letters

are significantly different (p < 0.05).
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Table 3 The microbial content of selected plant-based protein drink during storage at 4°C

Storage time (day)

Microbial counts Unit
0 4 8 12
Total plate count <1 <1 <1 <1 CFU/ mL
Bacillus cereus <1 <1 <1 <1 CFU/ mL
Clostridium perfringens <1 <1 <1 <1 CFU/ mL
Coliforms <1.1 <1.1 <1.1 <1.1 MPN/100 mL
Escherichia coli ND ND ND ND per 100 mL
Listeria monocytogenes ND ND ND ND per 25 mL
Staphylococcus aureus <1 <1 <1 <1 CFU/ mL
Salmonella spp. ND ND ND ND per 25 mL

ND = not detected.
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Table 4 Nutritional value of selected plant-based protein drink (100 g)

Nutrition Values

Total energy (Kcal) 41.18 £ 0.21
Total fat (g) 1.14 £ 0.01
Protein (g) 4.25 + 0.03
Total carbohydrate (g) 3.48 + 0.02

Total sugars (g)
Ash (g)

Vitamin D (ug)
Calcium (Ca) (mg)

Not Detected
0.45 + 0.00
1.6 + 0.01
115 + 1.80

PMANANITIATITRTdaLarUSuuURInIa
oxilulunandasindosaulusiuanfiafinaunty
(Table 5) wuindnsugiiinsnezdluiisnduse
51918 (Essential amino acids) ASUsHa 9 wiin Tne
wunsnoziludnduviiedr@u (Leucine) 1niign
244.72 fisdnSulwededu 100 ndu sesawuniela
Fu (Lysine) 221.65 fiadnsuluaIasiu 100 ndu
vennidmunsneviluiiiilassadawuunsinu
(Branched-chain amino acids) lawn 318u (Valine)
513U (Leucine) wazlels@rdu (Isoleucine) M

Science32-N5-2.indd 75

75

nsmorilufisnduiisrsmeliaiunsoadieduld
Sudugesldsuanmsuslanemnswiniy danse
ozdiluminanidiudrrylunisdeuusnnaziasy
afunduie darmdndudmiuiiag fgeds
i waediioanisadiendunie Weisouidio
fundndnaasosurinauluanuidoves Walther
warmmy [11] nuinansausiasesrulusiuania
ity iusnanseozluvamunlndifssiuuy
Tadafinsmeviiluiavin 3,300 dadndaily 100 nd
venanifdiuTinanseos iyt smvSinm

14/11/2567 BE 13:49



Thai Science and Technology Journal

Vol. 32 No. 5 September-October 2024

nsneilusnduinnninasesmuanivedindu wu
wEwmudlEn w3esmuand1n wIesuanga
UzaheinuznIug uazedesiuansaneus Judu

INNANITANYIANAINILATUINITVDS
wAnSuTiedostlUsTuisivA Ty annsoagy
IFiwandasidaudmialaruinisia v

lusfusin Tsduge Uszneulusensaesiluiisdy
wazdnfyrosnanie Wuunasveinduduag
wraey Fesndudenisiasuadisuazdouuyy
ﬂé’ﬂmﬁmmzﬂix@ﬂ AR A TRl ngunnisia
dwmsuguslaayniesiuiaiUieg dgede wagtnfim

Table 5 Amino acid composition of selected plant-based protein drink

Amino acids mg/100g
Histidine* 79.06 + 0.52
Threonine* 111.49 + 2.56
Valine* 127.5 £ 3.38
Methionine* 40.9 + 1.56
Phenylalanine* 156.92 + 4.23
Isoleucine* 125.05 + 5.32
Tryptophan* 4213 £+ 1.73
Leucine* 244.72 £ 5.59
Lysine* 221.65 + 6.94
Aspartic acid 338.05 + 7.21
Glutamic acid 557.57 + 5.93
Serine 161.02 + 3.19
Glycine 121.28 £ 4.74
Arginine 254.49 + 5.35
Alanine 128.48 + 2.73
Tyrosine 108.66 + 4.24
Cystine 75.72 £ 1.04
Proline 278.07 + 2.53
BCAA 497.27
TEAA 1149.42
TAA 3172.76

*Essential amino acids; BCAA: Branched-chain amino acids (Valine, Leucine, Isoleucine); TEAA: Total essential

amino acids; TAA: Total amino acids.
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