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ABSTRACT

Mungbean (Vigna radiate (L.) Witzek) and soybean (Glycine max L.) are the most important and
famous legumes for human because there are sources of proteins as well as provides biological properties,
especially antioxidant properties. Major mungbean and soybean antioxidants include isoflavones,
proanthocyanidins, phenolic acids and polysaccharides. Most studies have focused on the antioxidant
properties of native mungbean and soybean, however the properties of germinated mungbean and soybean
have a few repots. Therefore, the study aims to compare the protein patterns between dry mature seeds and
germinating seeds of the mungbean and soybean extracts as well as to investigate their antioxidant properties,
which were hydrolysed with papain. The germinating seeds were evaluated at 12, 24 and 48 h after water
absorption. Protein extracts of both dry mature seeds and germinating seeds were achieved by the consecutive
extraction in hexane and water. Protein pattern of each extract were determined by SDS-PAGE. The results
from SDS-PAGE demonstrated that no differences in amounts of protein bands extracted from dry mature
seeds and germinating seeds of mungbean and the amounts of protein bands is less than protein bands from
soybean. However, amounts of protein extracted from germinating soybean seeds were decreased with time.
And then, these proteins were digested with papain. The antioxidant activity of mungbean and soybean
extracts and soybean hydrolysate were determined using DPPH assay. Soy protein isolate from 24 h of
germination were hydrolyzed by treatment with papain at 37 °C for 90 min that showed the highest
scavenging activity against DPPH free radicals (57.42% at 2 mg/ml). Nevertheless, the protein bands of soy
protein hydrolysates were not detected by 15% SDS-PAGE. These may be contained protein or peptides that
have lower molecular weight than 14 kDa leading to against DPPH free radicals. As conclusion, soy protein
hydrolysate with papain from 24 h of germination had the best antioxidant potency and could be used as

natural antioxidant in food industry.
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% DPPH radical scavenging ability = [(Control A550nm — Sample A550nm)/Control A550nm] x 100
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Comparison of Protein Patterns from the Extracts of Dry Mature Seeds and Germinating Seeds
of Soybean (Glycine max L.)

Tses Yszduua’
Bung-on Prajanban’

unAnga

n'manLﬂuns-'mum:n?ty;au‘imaawmmmuﬁm?a?nsm‘énmn&mnmnu n:*mumrudmadam:
uJauuuﬂm'uaatﬂ:ﬁuua*nma.ufunLﬂuaanﬂr'namaem&nma‘l’i’lummmawm"luu’lurm'\wm&man o
.muunu‘[ﬂtmnaﬁm'}nm&nmmﬁaa (Glycine max L.) 'nmmsm1-~1anauwuﬁnuru*wmnmanm'l.:.lﬂmtﬁnm
fidmiau ﬁ’auuqeﬂanmJ:-mﬁmaﬂm:nLlﬁuumzmuuuunwmtﬂsﬁunanM'mmmaaawuﬁ KKU35 'n'Lamumr
INITUAT ﬁmumnm"aan Tnumzmmmnmuﬁnmmumuﬁqmm?mﬁ mﬁnﬁru*wm 12 24 URY 48 -h":Tm
4nnuuann‘[ﬂmumnmmaaavﬁﬁwd'mmnm-'ua-m:mﬁvaanﬁwmnwum"m u’mlﬂmnqaaumnm?ﬂw%,m-
wyuuauyssrrainlUsfiusioanaila FT-IR 482 SDS-PAGE ANss uﬁorumummtﬂrﬁumnmnm-wnﬁﬂ
mwm’n’mxmunufﬂmumnm'm'lumun'mm-ﬁqumnun LC-MS/MS uammnaaawumtﬂsﬁxmann‘lﬁm 4 &an19%
.mmmné’nammtqnnauuaamn’lwﬂ'mmnauﬂ::mm 1,633 cm™” 1,518 cm™” uax 1,392 cm’ ﬂﬁmanuq amine |,
amine Il 4aZ amine Il 983T15FU A NHA SDS-PAGE wudrdruruuouTsiufiadnlfandandesfimazeenazanss
mnsramaan IneuukaLeellsiuaindamAssfisen 48 daTue wuuoultsfiusuislszanc 57 kDa Hmanudinees
woulsusnnndndamesiilitumamaz usnileysdsdnvetsshilugndiesanudniulisfiu alpha subunit of
beta conglycinin, partial [Glycine max]
AdnATy: dandes, naseen, wiin Aeulnadtiu

Abstract

Germination is the process by which an organism grows from a seed or similar structure. The process
changes compositions of proteins and amino acids for synthesis of new cells during germination. The patterns of
proteins extracted from germinating soybean (Glycine max L.) seeds that are correlated with time during
germination process have not been clearly studied. The objective of this study was to compare the protein patterns
which were extracted from dry mature seeds and germinating seeds of the soybean variety, KKU35. The germinating
seeds were evaluated at 12, 24 and 48 h after water absorption. Protein extracts of both dry mature seeds and
germinating seeds were achieved by the consecutive extraction in hexane and water. Protein purity and pattern of
each extract were determined by FT-IR spectrometry and SDS-PAGE, respectively. Then, protein band with higher
intensity than that of dry mature seeds was identified by LC-MS/MS. Germinating seeds at four evaluation times
displayed strong absorption peaks of approximately 1,633 cm™, 1,518 cm™ and 1,392 cm”’, which were correlated
with the amine I, amine II and amine Il structures of a protein, respectively. The results from SDS-PAGE
demonstrated that amounts of protein extracted from germinating soybean seeds decreased with time. The protein
pattern of germinating seeds at 48 h with molecular weight of about 57 kDa showed higher intensity than did the
protein pattern of dry mature seeds, and this protein was identified as alpha-subunits of beta-conglycinin, partial
[Glycine max] by comparing the protein sequences with those in database.
Keywords: soybean, germination, beta-conglycinin
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Comparison of Protein Patterns from the Extracts of Dry Mature Seeds and Germinating Seeds
of Soybean (Glycine max L.)

a s 1
11925 dszauuna

Bung-on Prajanban1

Abstract

Germination is the process by which an organism grows from a seed or similar structure. The process
changes compositions of proteins and amino acids for synthesis of new cells during germination. The patterns of
proteins extracted from germinating soybean (Glycine max L.) seeds that are correlated with time during
germination process have not been clearly studied. The objective of this study was to compare the protein
patterns which were extracted from dry mature seeds and germinating seeds of the soybean variety, KKU 35. The
germinating seeds were evaluated at 12, 24 and 48 h after water absorption. Protein extracts of both dry mature
seeds and germinating seeds were achieved by the consecutive extraction in hexane and water. Protein purity
and pattern of each extract were determined by FT-IR spectrometry and SDS-PAGE, respectively. Then, protein
band with higher intensity than that of dry mature seeds was identified by LC-MS/MS. Germinating seeds at four
evaluation times displayed strong absorption peaks of approximately 1633 cm"ﬂ, 1518 cm™ and 1392 cm'1, which
were correlated with the amine I, amine 11 and amine 11l structures of a protein, respectively. The results from
SDS-PAGE demonstrated that amounts of protein extracted from germinating soybean seeds decreased with
time. The protein pattern of germinating seeds at 48 h with molecular weight of about 57 kDa showed higher
intensity than did the protein pattern of dry mature seeds, and this protein was identified as alpha-subunits of
beta-conglycinin, partial [Glycine max] by comparing the protein sequences with those in database.

Keywords: Soybean, Germination, beta-conglycinin
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5. LC-MS/MS

ﬁﬁmaﬁmLmuiﬂa‘ﬁuﬁﬁmmmﬁmﬁniuL@Q@ﬂa:mm 57 kDa AMNMainzeaniszezinan 48 dalua dngas
FoeiaulmadvisUdu mmfm:mﬁmmmiﬁuﬁwmﬂﬁﬂ LC-ESI MS/MS (Bruker, Bremen, Germany) LLﬁqﬁﬁmﬂ@‘ﬁliﬁ
TweuAuguteyalisiulaaldlusunsy MASCOT MS/MS lon Search (www.matrixscience.com)
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[Glycine max] (Table 1)
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Figure 1 FT-IR spectra of protein extracted from dry mature Figure 2 SDS-PAGE of of protein extracted from dry mature

seeds and germinating seeds of soybeans at 12, 24 and 48 h. and germinating seeds of soybean at 12, 24 and 48 h

Table 1 Protein identification by LC-MS/MS after SDS-PAGE.

Protein Match to Protein Mass Score Sequence Peptide sequences
band name Theory coverage
(Da) (%)
Mw ~57 kDa BAA23360.2 alpha subunit 63184 978 33 RSPQLQNLRD, RSPQLQNLRD
germination of beta KFFEITPEKN, RNILEASYDTKF
at48h conglycinin, RESYFVDAQPKK,RLQESVIVEISKE
partial RLITLAIPVNKPGRF,KTISSEDKPFNLRS
[Glycine KEQQQEQQQEEQPLEVRK
max] KAIVILVINEGDANIELVGLKE

RVPSGTTYYVVNPDNNENLRL
RFESFFLSSTEAQQSYLQGFSRN
RDLDIFLSIVDMNEGALLLPHFNSK
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° A A oy o A A o A4 A o
A11UU I sAUN AR THAN TR AN NATAARIANNTZE LAY TnsdaluAeIeen 48 FalH WUwDL
TsRuaunmlsznnns 57 kDa  Hadidinasswauilsiuninnandamasanldenunisnng wazileldaiaaealilsmy
Tuﬂﬁu%yjﬂwud’nﬂu‘iﬂ?ﬁu alpha subunit of beta conglycinin, partial [Glycine max]
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