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Study on Properties of Mung Bean Protein Waste

UAwsns dnmns* uasuSugyn veauna

Nipatcharaporn Sapapporn* and Pratya Chaumphol
TUsUNSAMTIIME AngINeImansiasmnAlulad T INedesIuaNIUNINYT UNINYS 62000
Biology Program, Faculty of Science and Technology, Kamphaeng Phet Rajabhat University, Kamphaeng Phet, Thailand 62000
*Corresponding author: nipatchkk@kpru.ac.th

Received: September 01, 2022
Abstract Revised: November 02, 2023

Accepted: January 17, 2024

The study on property of production waste from a vermicelli factory, which is the part
obtained after the extraction process of mung bean starch. The waste was brought to dry by the
freeze-drying. Then the powder was analyzed for protein, nutrients and amino acid content. The
results were found to be rich in nutrients, especially 62.05 ¢/100g of protein, and essential amino
acids such as Lysine, Phenylalanine, and Leucine. However, it was found to be contaminated with a
lot of microorganisms. The powder sample was irradiated to reduce the amount of microbial
contamination. After irradiation, the number of microorganisms was reduced to a level that was safe
for consumers using the microbial standard of the Ministry of Public Health. Consequently, the
microbial contamination isolates were investigated by nucleotide sequence analysis. It was found that

there were no pathogens.
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Figure 1 Appearance of mung bean protein after freeze drying
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Table 1 Proximate analysis and amino acid composition of freeze dry mung bean protein

Proximate analysis Mung bean protein Unit
Ash 8.42 g/100¢g
Carbohydrate 13.66 g/100g
Energy 331.82 Kcal/100g
Fat 3.22 g/100g
Moisture 12.65 ¢/100¢
Protein 62.05 g/100¢
Collagen <20 mg/100g
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Table 1 (Continued)

Proximate analysis Mung bean protein Unit
Amino Acid Profile

Alanine 1,546 mg/100g
Aspartic acid 3,436 mg/100¢
Cystine 1,009 mg/100¢
Glutamic acid 7,511 mg/100¢
Glycine 906 mg/100g
Histidine 3,886 mg/100g
Hydroxylysine <20 mg/100g
Hydroxyproline <20 mg/100g
Isoleucine 5,268 mg/100g
Leucine 7,564 mg/100g
Lysine 15,914 mg/100g
Methionine <20 mg/100g
Phenylalanine 9,289 mg/100¢
Proline 1,481 mg/100g
Serine 630 mg/100g
Threonine 408 mg/100g
Tryptophan - mg/100g
Tyrosine 4,126 mg/100¢
Valine 3,190 mg/100g
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Table 2 Total plate count in freeze dry mung bean protein

Mung bean Total microorganisms CFUsg Isolated name Identified name
protein by sequencing
Before radiation Total plate count 3.27x10" - -
After radiation Total plate count 1.80x10" Yel-bac Sphingomanas dokdonensis
(5 KGay) Lingor-bac Deinococcus ficus
Milk-bac Staphylococcus Warneri
Rwhit-bac Bacillus cereus
Sour-bac Gordonia terrae

Total Yeast & Mold count

1.00x10? A01

Whitecer-bac  Bacillus xiamenensis

Wk-bac Acinetobacter variabilis
Aspergillus fumigatus
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insehdedesfivuilou nuldest 3 dnvms
Aunnsneiy fefl sade A0l dnvazlalaiuy
onsiasadeduledesiidde alesiidnvaraiden

¥

goudnuuganlandanssAuiimuyaUss gy
auesd uazaues izq%a Aspersgillus fumigatus SWa
3o B02 dnwarlaladluuemsiasudeduledos
Jdmaes alesianvusdunanwusigaalanass
qanssaudiiuyaved warales uagsiade Co3
Snwarlaladuuemisidsadedulodesididen
avesiidnuaedvy dnvazivadldndesganssey

fifuyaUesuazvaues seyde Cladosporium sp.
150lnan153dY

TUsfudndeaiiinunssuiunisudidonuds
fidnwardidersowluneiiu donndestunuauds
YOINTTVILAIAIUNTLUIUNT Freeze drying
Tassadsaedignsuinannisnesvessdniiuds

sywistupeunsutienuds Faiussnmessdussiu
Brishti et al. (2020) nanilusudadentansnsa
ihluiduansnaunuidodnild Tnefnwinisyiuge
3 sUuuy wuAnTUsAudiiuAsuRsfeIsus
Banuds TalusAusnnnInmMsviuien 838 Meviusis
WUUNUKDE (Spray drying) kagn1syILALUUAY
FoU (Hot-air oven drying)
1UITYYBI Hung et al. (2020) 51897141
Tudnderdviuanealifn lnadu wazladu 1Ju
nsnezdlundnanusa Feflunnndt 10% wiainnanis
neaouIIUsiusadefinsnesilunarnvatesie
TngladuiiuSuraunnninuealrinuseunm 4.5 i
warfiusinannninlnaduussana 17 wh e1ailes
menssuIsnsaiaudevedlsenuduisnmsadauda
f870535UYR ﬂmazﬁiuﬁﬁﬁLﬂuﬁqgﬂ%’ﬂmiﬁﬁ
TuuSunaann
Usinandeduileulugnognslusiudanien
NUUTUIUNIN MU 3.27x10* CFU/g 91nN19
57897Uv84 Peles et al. (2012) wandudeaiviua
141



M5ANSIVYLALANFSUITINTINYAT 41(2): 135-144

iuN3dagsening 3-7 log CFU/g w3e 10°-10
CFU/g LLazmé’ménmmmLﬁmqaﬁulﬁiuﬁaa
N1599N9UAY 11 log CFU/g (Prokopowich and Blank,
1991) msvnideuvendeiionnananzmnze
Tun1siadey 1u A1 pH gyl A1tidase (Bayer
et al, 2014) Wethlusfududerluaresidiiioan
Unansuuideu wuiiinisanessivasanmuen
ansemmsvedusiudnderBld luvasitvsinande
Yudoululusiudaieranas n1sandsunante

ax A

Yuidaumeisnisatesaddaduisilasuniseeusu

Tldruemmsdmiudithenfigidudiuunnses fudy
nauaufisnduazdesldiuemisifiauazenn
Ui'}ﬂmﬂL%@Mﬂﬂd'majmuﬁﬂﬂ (Lacumin et al., 2017)

mifeadsifldinisnissed ileanUiumns
Yudou finnududu 5 Alainsd 1Wuinan 4.88
$lus Wothnsamnsuudeuvuemsideate
PCA wuAUTHauAsduilenanasmudemafu
18x10' CFU/g wuafl Befinululusfiundsiounis
210598 leun Sphingomanas dokdonensis WuATiL3Y
aneWudunsuay UM (e Sphingomanas
dokdonensis Yuitlouaniu dslieglusedoide
NeolsAYDIUITNIANTENTIESITUEY (UTENMANTENTI
a151308% (Uufl 416) WA 2563) Deinococcus
ficus anwuglalaliddusou UvauwNTUUIN
Deinococcus ogjsenldiilo DNA veswinsfuduiiaiy
Ssdununnuazadgiluuiinags 39 0. ficus laioglu
swdedenelsnresUseniAnTENIaI51TUAY
Staphylococcus warneri dnwaizlnlail nauLan
dv1aqu nednlunesuadieaiunnsuuian
Staphylococcus \uanavosuuafifaunsuuan
neldndesganssAuasiidnwaenay (Cocc) waz
neddunquadivedu a@na Staphylococcus &
9819ty 40 aU3d dulnglaifusunseuavende

a a

agmnuUNAVLRITIve Iy uAsANTIndY 9

Staphylococcus wameri WuganT nuaaluaiiise
ana Staphylococcus $4UsENoURIBULUATITY
unsuuIniifiwadvsananusnglunszan . warmeri
lireesiliiinlsn uiursadienaviiliAnnisiade
Tuguheffissuugiduiuunnies delioglusede
L%@ﬂ'aT,iﬂsuaQUssmﬂmwstmimqﬁu Bacillus
cereus anwaglalalldv1igu JUvisu wnsuuIn @319
aUo$ uaza¥reasfiv deezduarsfivesnuiune
vudouegluens ernsendsutnifnanmslédsu
arsfivrilafidnnuaimu awnsaddinsenlely
gaumniganwazananudunsn-aege Inegreaziin
o n1saaulduazeniou anendsainnisuilan
ol siwdly 11-15 dlus Tnevhluennns
sgnsseglaiiiu 24 alus wuldvialulusssuma Tu
A Huazed NaRSUNIINNY 1w 117 Sty wls
NARAUNIN LATeanA NARAUITIINENT Lay
A3psUsausiesasing 4 Wovnieglusedeidorolse
¥o9UsENANTENTIESTAIEY Taadesinlunivus
usTeRUaain viadudunIesdauia d1msu
AIeRu Sy fvuaziiuudindes @a1u1sany
B. cereus ua@edlaitiu 100 Tu 1 n¥u (CFU/g) dndane
MnUTnandersunvadusiududemdanany
98 Wihiu 18 CFU/g Matuldsiiudadenanesdss
NUINAT5IURAUYEETVInlMARTSA Gordonia terrae
anwaglalalinauddudy anwuzgUuvioulnsuuIn
aetug Gordonia e1feeginluludsuindouuas
fanulufuuazii liwu 6. terrae oglussdoide
nolsAveeUsen1ANTENTINEIS1TUAEY Bacillus
xiamenensis dnwuglalalnaudv1igu dnyugsy
viouunsuuan wdoudldlasuraniaaailids 3
B. xiamenensis lsioglusedeiderielsavossznia
NIENTNEATI1SUFY Acinetobacter variabilis dnwy
lalall naudvnigu dnwaegurieuwnsuau wazlioy
lumedoderelsevosszmansensvasisag

142



Journal of Agri. Research & Extension 41(2): 135-144

Fosrfinulundddsiungdmiunisans el
nsAauenaieIsnisiadule wazfinwdnuuy
Fugnuine1dieisnis Slide culture ey léun
Aspergillus fumigatus é’ﬂwmué’ulm%aﬁﬁﬁvﬁm
aUesidnwuedluigou A fumigatus wazlied
Iuiw%aL%yadaimﬁumﬂismﬂmsm’nmﬁﬁmqﬁu
(U32n1ANTENIINENs1T0Ug (atfufl 416) WA, 2563)
Cladosporium sp. Shwazidiledesiidides aues
fidnuauzdan Cladosporium Wusinuunsnszane

'
(XY

ag1aly nuluiigynaila 51 uwastaweniivdinuenle
1NAU 93 F Aave waziAwendunIeing vie
nlalafivess waghioglusedoitenolsnves
U38N1ANIENTIESITUAT
nsantogduniduuitioulundn S
welUsfudaderanunsadidunisld Tnenisaua
nszurunsHaRlUsAuddeInelulsselsilamny
audnway wzdrvanUIutandedadu vld

a

Usgansnmnisviaregdunidvuideulasnisaty

[
v =2 1

$adgetu ogalsfmuninilusiudndelulady
wandusiemsiaiulsiu lugunuuvosniesiy
Tunwugussiitnain sdaduduvdoviiouis Sing
AosofaMTITelasiaNARA U TuB Avane 9 Ay
WU nMsnadeuaduiivnelsad n1sWAILSEYR

1 a' @ %
ASLLAINEU LUUAU
A3UNaN133

TUs@udndeafiansenisiinainuane
Tnoanzlusiusaznsnoziluiisndudesienie
ogun msthlusAudadealuldlusuemsiasy
WsAuieguamisianudululd feazdesdinig
muqmszmumswémLLaza@msUuLﬁauIm%%mi
219598 Dnuantsfausndeqaunievamualulusii
§1TrfiiIunIsaIesdud nunuafiSeunsuuan

w5 viin svyBeudd 5 ¥lla laun Deinococcus

ficus, Gordonia, terrae, Staphylococcus warneri,

Bacillus cereus, Bacillus xiamenensis hUAN LS Y
WATNAU izq%aué’a 2 ¥%n A® Sphingomonas
dokdonensis wag Acinetobacter variabilis L%‘y 991
izq%aLLﬁﬁ 2 a8n lawn Aspergillus fumigatus way
Cladosporium sp. ﬁ'ﬂlﬁlﬁizu%a 1 via loun
Unknow B02 iiledalusiudndeoglunguinsesi
Tunivuzussgdeadn vdadudunieviauis
éim%"um%ﬁué@ﬁmmzfﬁuuﬁﬁmﬁaa A1UITONY
B. cereus Tunansiaala wsisogldiiu 100 Tu 1 3y
(CFU/g) 91nUSunanderenunvesldsiudaden
vidnaedad Wity 18 CFU/g fatilusiudanden
218593390 1uN1AT51uAUNT R IK AR TR

(Uszn1AnTENTNasIsaigy @UUN 416) w.e. 2563)
AnANsINUsEAA

VOUBUAN MV UAINTITA 1599 uLdY
ARDIVAY NILNILNYS LaZAUEINIAIAAT LAY
Mermaniuseynd aneIneimansuazinalulad

UNINEIFeTIvT g nanys Tunisaduayu

v
a

suUszanalunnsvinise
174 a
LONENSD19D9

Bayer, C., H. Bernard, R. Prager, W. Rabsch,
P. Hiller, B. Malorny, B. Pfefferkorn,
C. Frank, A. de Jong, I. Friesema, K. Stark,
and Bm. Rosner. 2014. An outbreak of
Salmonella Newport associated with
mung bean sprouts in Germany and The
Netherlands, October to November
2011. Eurosurveillance 19(1): 20665.
DOI: 10.2807/15607917.es2014.19.1.20665

143



M5ANSIVYLALANFSUITINTINYAT 41(2): 135-144

Brishti, F.H., S.Y. Chay, K. Muhammad,

Dahiya,

M.R. Ismail-Fitry, M. Zarei, S. Karthikeyan,
and N. Saari. 2020. Effects of drying
techniques on the physicochemical,
functional, thermal, structural and
rheological properties of mung bean
(Vigna radiiata) protein isolate powder.
Food Research International 138: 1-13.
P K, AR. Linnemann, M.AJ.S. Van
Boekel, N. Khetarpaul, R.B. Grewal and
M.J.R. Nout. 2015. Mung bean:
technological and nutritional potential.
Critical Reviews in Food Science and
Nutrition 55(5): 670-688.

DOI: 10.1080/10408398.2012.671202.

Hung, P.V., N.T.H. Yen, N.T.L. Phi, N.P.H. Tien,

N.T.T. Trung. 2020. Nutritional
composition, enzyme activities and
bioactive compounds of mung bean
(Vigna radliate L.) germinated under dark
and light conditions. Lebensmittel-
Wissenschaft & Technologie 133: 1-8.

Lacumin, L., F. Ginaldi, D. Andyanto, and

C. Giuseppe. 2017. Microbial quality
of raw and ready-to-eat mung bean
Srouts Produced in Italy. International
Journal of Food Sciences and
Nutrition. 3(1): 555601.

DOI: 10.19080/NFSIJ.2017.03.555601

Mubarak, A.E. 2005. Nutritional composition

and antinutritional factors of mung bean
seeds (Phaseolus aureus) as affected by
some home traditional processes.

Food Chemistry 89: 489-495.

Nagar, V., L.P. Godambe and R. Shashidhar.

2016. Development of microbiologically
safe mung bean sprouts using
combination treatment of sodium
hypochlorite and gamma radiation.
International Journal of Food Science
and Technology 51: 595-601.

Park, H., P. Puligundla and C. Mok. 2020.

Microbial decontamination of mung
bean sprouts using electrolyzed water
and its effects on the physicochemical
and sensory properties of the

sprouts. Chiang Mai Journal

of Science 47(1); 28-38.

Peles, F. Z. GyOri, T. Bacskai, Zs. Szabo,

M. Murvai, B. Kovacs. 2012. Microbiological
quality of organic wheat grains and
sprout. Analele Universitatii din
Oradea, Fascicula Protectia

Mediului XVIII: 53-60.

Prokopowich, D. and G. Blank. 1991. Microbiological

evaluation of vegetable sprouts and
seeds. Journal of Food Protection

54(7): 560-562.

Tang, D., Y. Dong, H. Ren, L. Li, and C. He. 2014.

A review of phytochemistry, metabolite
changes, and medicinal uses of the
common food mung bean and its
sprouts (Viena radiata). Chemistry
Central Journal 8(1): 1752-1753.

144



