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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+001¢ 3330+ 0.14° 3355+ 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°  41.45+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 * standard deviation. Values in each column with different superscript letters

are significantly different (p<0.05).

PINMFIATIERRIiinvemEnfueia3es
ﬁulﬂaﬁugwmﬁﬁuﬁ% 4 ans feLA3ee Brookfield
viscometer NANTIATIZRAIAUNLA (Table 1)
WUl gms GMS fif1 %Torque uaze1 cP gafign
graflosnannawesealuluaifiosn (Glycerol
monostearate) lugnsfananigaand@iduansi
v fiiduansiiaunia (Thickener) uazidu
5ifadliond (Emulsifier) aedlosfiumsuendu
veuhualuulds dwalianunsaliaanunsioun
nansurladueded esenndwesealulua

Science32-N5-1.indd 71

71

LAELsn (Glycerol monostearate) MAssadeiiin
PNAITINFINUTEININNTAGRYSN (Stearic acid)
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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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3.2 HANIANYIANATNYBIHAATIILAT B eAN
TUsfuaniivszuitenisiiuine,
HANTIATILVAMAINNINATNEA AL
MagAunsSvamansusiiasesnlUsAuaniivgns
hiunsadion (@ns GMS) lusssrinamsifuinm
Tgaungiiunifu 4-5 ssmwaidea umu 12 Tu nui
AAdunsa-ane (pH) veswdnde (Table 2)
naansiAUSnundianlduanansiuegaiited Ay
Meatia Inendnsiaeidian pH aglugae 7.88 - 7.92
FadomAnsuaisien pH finsfnasnszeznainig
\Ausnw Fauandliiifiuinndn SarilifigauvEdngy
findnnsaiulamaennisfiuinwm nan1sdiasgvien
3 L* a* b* vesmAndninieshulusiuainii
sewiemafiuine (Table 2) wuinidleifiudnw

[ 4

AN UNUILIU A1 L* a* b* Tauanananueg1edl

=

@

FAN9EDR A1 L* veenansaniinuiltuanas

o

WBNUee wanNdnsuginIuainanas tneh

me

sraznaINISAusnwITud 4 8 way 12 e L* 1y
upNEaAY WadAdosniniui 0 egslitdAyaas

AuA1ANUTUALAS (3%) VOINANAMILNLTUDEN

TlodAynneand JeaenndoaiuAanuudvies

(b*) AiuTuantios lnefszaznainIsnusnwy
914 8 way 12 TA1UINNINTUN 0 ag19litsdAans

o

a

wansluI AR SRR UN I WER ST IER
fuwsnidntdos e1aillosnanufisewaansadiin

Re

Fuszmrnahmansessmetunsaeviilululusiud
duen weedslsinuAdvenaniueinasnseey
nanmsiusnwiiawensnstuiieadnies nanis
IATIERANANUAIRIVBINARS U (Table 2) wui
dlewfudnwranAasiuiutiu Anuniwesnisuen
u (Separation index) Windu eehslsfinunaen
sveznaMSAUIIEITG 12 Su Handasitimnuuan
m'wuaﬁmmn*ﬁ’mmmﬂmwﬂ%u (Separation index)
\euAunEnSasinaaluu 0 e 0.2 eu. windy
SefeldinanAusesesmuiitautuiinun
maamzaznmﬂmﬁu%ﬂmﬁqmmﬁuﬁzﬁs‘ju U 12
Fu FadunasnanauantiBnindudiadliiessia
Y99a15 L ANALAINALgeIRaluluaLA YA

(Glycerol monostearate) sislaasuielinounii

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 + 0.00c 75.84 + 0.07a 3.62 +£0.03d 17.06 + 0.15b
4 7.92 +0.02 0.10 + 0.00b 75,51 +£0.02b 395+ 0.0lc 17.35+0.01a
8 7.92 + 0.01 0.20 + 0.00a 75.45 +0.06b 4.07 +0.0l1b  17.36 + 0.05a
12 7.88 £ 0.03 0.20 + 0.00a 75.40 + 0.07b 412 £ 0.0la 17.28 + 0.05a

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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416 W.1.2563 (309 MvuARUA MV NINTEIU MdN
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FruRduvEIARTsA fiseylii wamfasimdon
Wlneuiiamantill pH4.3 lewziiniunssissnide
meauseulagidniameslsd faslinuugaluiua
a1 (Salmonella spp.) lundnsmus 25 ml auwnilla
Aonda oelSea  (Staphylococcus aureus) laliiu

100 CFU/ml wudada #i5ea (Bacillus cereus) laliiu
100 CFU/ml papavisiaes Lo snsaaud (Clostridium
perfringens) Talifiu 100 CFU/ml wazldwudadiise
Tululelndiua (Listeria monocytogenes) Tu
WARS0UT 25 ml Fawdndauenasesnulusiuainiiad
UBnagaunidmninngunefivuannsens n
WilusewhansiusnsilimunisiasuuUawes
Usnagdunidnasnsseznanmaiiusne Jeagui
m8mﬁm6ﬁﬁﬁmm§uﬁmmﬂaamﬁamqqauﬁémaEm
szozamsiAvinuiigungiiudidy 4-5 s
wawed Wi 12 Ju

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
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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.

Science32-N5-1.indd 76

76

29/10/2567 BE 14:58



i 32 aviuil 5 Auggu-gaIns 2567

58153Imemansuazinalulad

4. a3U
MsWaLmEnasileSosslusAugenily
Ffuvaslusiiuvandadum Wudwqmﬁiﬁﬁmﬂﬁmm
aswiandwesealyluaiosn (GMS) Wugnsd
v‘iﬂﬁwamﬁm%ﬁm’mmﬁﬁﬁqﬂ nandaueilaiiinnis
wendu 5m?]yh@zumwsuawamﬁ’mﬁﬁﬁmmmmLﬂuﬂ
IR-AN9 ANE VOIWARAUINTANUAIRIUTENINNS
Wiushw wansdaeidinuvaendeiiugauniddu
Tumunguanerivua @unsaiiusnnleegisioy
Uiy 12 Yy fgamgiiutifu 4-5 ssmwaldea
wansausiigauAmlauinisia uundees
Wsfiu Uszneusensaesiluiisndusesisnie
wissednnfiufnazwraifoniisndusenisasy
a%wLLazsziauLLsua,mé'ﬂmﬁaLLasﬂsz@ﬂ

5. inAnssuusznA
aﬂuﬁﬁaﬁiﬁ%’umiaﬁuaﬂgumﬂnuqmmumi
Fuaruinnisy @1UNUNITITEUNAITIA (3.
1ATINI9IUNITHAILUINAR A UNUTRNTTNDINT
aunmggeiofiiunismaaeuidassansunanis
AddagnITveIgHATINITYE Fynyiavd
N34A650479 wazvevauAnAUdLiInTuae
MTINTAUINGIFARSLAZ U INNTINNIOINIS
WASININNGE5TUAERS (Thammasat University
Center of Excellence in Food Science and

Innovation)

6. 918911994

[1] Precedence Research, Protein Market,
Available Source: https://www.
precedenceresearch.com/protein-
market#:~:text=The%20¢lobal%20
protein%20market%20size,market%20
share%200f%20around%2032%25,
September 18, 2023.

Science32-N5-1.indd 77

7

Vanga, S.K. and Raghavan, V., 2018, How
well do plant based alternatives fare
nutritionally compared to cow’s milk?, J.
Food Sci Technol. 55(1): 10-20.

Bonke, A,, Sieuwerts, S. and Petersen, I.L.,
2020, Amino Acid Composition of Novel
Plant Drinks from Oat, Lentil and Pea,
Foods, 2020, 9(4), 429. https://doi.
org/10.3390/foods9040429

Lu, ZX., He, J.F., Zhang, Y.C. and Bing,
D.J.,, 2019, Composition, physicochemical
properties of pea protein and its
application in functional foods, Crit Rev
Food Sci Nutr. 60(15): 2593-2605.
Boukid, F., Rosell, C.M. and Castellari, M.,
2021, Pea protein ingredients: A
mainstream ingredient to (re)formulate
innovative foods and beverages, Trends
Food Sci Technol. 110: 729-742.
Gorissen, S.H.M., Crombag, J.J.R., Senden,
J.M.G., Waterval, W.A.H., Bierau, J., Verdijk,
L.B. and Loon, LJ.CV., 2018, Protein
content and amino acid composition of
commercially available plant-based
protein isolates, Amino Acids, 50: 1685-
1695.

Patra, T., Rinnan, A. and Olsen, K., 2021,
The physical stability of plant-based
drinks and the analysis methods thereof,
Food Hydrocoll. 118: 106770.

Hong, H., Yang, Q,, Liu, Q., Leong, F. and
Chen, X., 2022, Chemical comparison of
monk fruit products processed by
different drying methods using high-

performance thin-layer chromatography

29/10/2567 BE 14:58



Thai Science and Technology Journal

Vol. 32 No. 5 September-October 2024

combined with chemometric analysis,
Front. Nutr. 9: 887992.

Cai, B., Saito, A. and lkeda, S., 2018,
Maillard conjugation of sodium alginate
to whey protein for enhanced resistance
to surfactant-induced competitive
displacement from air-water interfaces,
J. Agric. Food Chem. 66(3): 704-710.
Rosentrater, KA. and Evers, A.D., 2018,
Flour treatments, applications, quality,
storage and transport, Kent’s Technology
of Cereals, 5th Ed., Woodhead Publishing,
Cambridge, 515-564 p.

Science32-N5-1.indd 78

78

[11]

Walther, B., Gugsisberg, D., Badertscher,
R., Egger, L., Portmann, R., Dubois, S,
Haldimann, M., Bolanz, K.K., Rhyn, P,
Zoller, O., Veraguth, R. and Rezzi, S,
2022, Comparison of nutritional
composition between plant-based drinks
and cow’s milk, Front Nutr, 9: 988707.

29/10/2567 BE 14:58





