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Comparison of Protein Patterns from the Extracts of Dry Mature Seeds and Germinating Seeds
of Soybean (Glycine max L.)
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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’, 1518 cm™ and 1392 cm™', which
were correlated with the amine I, amine I'l and amine I'l' | 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.
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3. n5AAsEiRatneldsAumlsmAlA Fourier Transform Infrared Spectroscopy (FTIR)
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5. LC-MS/MS
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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
seeds and germinating seeds of soybeans at 12, mature germinating seeds of soybean at

24 and 48 h. 12,24 and 48 h
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Table 1  Protein identification by LC-MS/MS after SDS-PAGE.

Protein band Match to Protein name  Mass Score  Sequence Peptide sequences
Theory (Da) coverage (%)
Mw ~57 kDa  BAA23360.2 alpha subunit 63184 978 33 RSPQLQNLRD, RSPQLQNLRD
germination of beta KFFEITPEKN, RNILEASYDTKF
at48 h conglycinin, RESYFVDAQPKK,RLQESVIVEISKE
partial RLITLAIPVNKPGRF,KTISSEDKPFNLRS
[Glycine KEQQQEQQQEEQPLEVRK
max] KAIVILVINEGDANIELVGLKE

RVPSGTTYYVVNPDNNENLRL
RFESFFLSSTEAQQSYLQGFSRN
RDLDIFLSIVDMNEGALLLPHFNSK

dgUuan1snaang
SnuuTsiufiadaldanndavaedinnsianazanainuszaziog Ingdamassiisen 48 Falue wuuow
Telsfannmtlssanns 57 kDa fianuduresuanlilsfivannndrdamaeailisnunisinng uasdietdsinuedlilsivly
yu%gjmwud%ﬂuiﬂ?ﬁu alpha subunit of beta conglycinin, partial [Glycine max]
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