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Albumin, and Its Application to the Processed Foods of Soybean
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ABSTRACT

The soybean peptide called lunasin, which constitutes 2S albumin together with
long (L) chain, is known to have anti-cancer and anti-inflammatory elects. Although
lunasin has been reported to be contained in various soybean-products, it is hardly
found in raw soybean. Moreover, the derivation of lunasin from 2S albumin during
food processing has remained unclear. In this study, we investigated the formation
of lunasin from 2S albumin under various processing conditions using specific
antibodies against lunasin and 2S albumin. Anti-pre-2S albumin antibody was also
used to explore the formation of 2S albumin from its precursor, pre-2S albumin
in maturing soybeans. Lunasin was most abundantly contained in low-fat soymilk
among various soybean-products; e.g., soymilk, boiled soybean and its soup, enzyme-
deactivated soyflour, roasted soyflour and soy-yogurt, though the peptide was not
detected in raw soybeans. Lunasin was produced in a time-dependent manner by
heating at 9000 , meanwhile, 2S albumin was decreased by its S-S exchange reaction.
Nevertheless, lunasin could not be identified in isolated 2S albumin by the same
treatment. It was found that enzymes including protein disulfide isomerase and
purothionin (thioredoxin-like enzyme) were not participated in the cleavage. These
results suggest that other soybean components are involved in derivation of lunasin
from soybean 2S albumin. On the other hand, pre-2S albumin was expressed in
filling soybean 4-6 weeks after flowering and processed after 7 weeks. Soy Protein

P098085770 000000 DO O21-1

0o0o0oooooddvol 2a120170 47



Research, Japan 20, 47-51, 2017.

Key words : 2S albumin, antibody, processed foods, lunasin, soybean peptide

0000000000000000000000
00000000000000000000000
0000000000000 0NOoooooooa
00000000000 000000000000
0”®00o0o00002800000000000000
0000000000000 0D000000L000
O000D000Fg 1M0000000000000
0000000000000000000280000
0000000000000 00000000000
0000000000000000002800000
000000000000000000000000
000020 000000000000LO00000
0000000000000 00000000000
000002800 0000000000000000
000000000000 200000000000
000280 0000000000000000000
ooo

uﬂ-ﬂﬂ.ﬂ,ﬂ
%
:13. Short chain o
aGy {lunasin)
a Ful - “hl 0
K ﬂ.RLEs P ki) o
Hn R p #EBg oF
GNe 3 Apsd K ‘l‘c.- EKHIME
3 PGFR C 1B
Es Koy acQ M R ) &
E possLDETT0 oM HGEEgepeDM

A
L L
Eg KOoKKKMW EKELTN Leg Long chain
0

Fig. 1. Structure of 2S albumin. 2S albumin is
composed of two subunits, long (L) chain and
short (S) chain corresponding to lunasin.
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Fig. 2. Western blot analysis of soy proteins from
various soybean cultivars (Miyagishirome,
Kinusayaka, Robin, and Enterprise) using anti-
lunasin (A) and anti-L chain (B) antibodies.
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Fig. 4 Formation of lunasin and L-chain in soybean
by heat treatment. Lunasin and L-chain were
analyzed by western blotting (WB) and ELISA
using anti-lunasin and anti-L-chain antibodies.
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Fig. 3. Lunasin contents in soy products. SB: soybean,
HSB: soybean heated at 8000 for 1 h, PSM:
plain soymilk, RSM: rich soymilk, LSM: low-
fat soymilk, HSM: high-fat soymilk, BSB: boiled
soybean, BSS: soup of boiled soybean, DSF:
enzyme-deactivated soyflour, RSF: roasted
soyflour (kinako), SMY: soymilk yoghurt.
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Fig. 5. Effect of heat treatment at 900 for 1-6 h
(A) and at 1200 for 3-30 min (B) on purified
2S albumin. Lunasin and 2S albumin were
detected by western blot analysis using anti-
lunasin antibody. No release of lunasin was
observed.
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Fig. 6. Integrin binding activities of lunasin, L-chain

and intact 2S albumin. The amount of bound

samples was calculated by using a calibration

curve for each sample. The data are

presented as the meant SD of three dilerent
determinations.
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Fig. 7. Western blot analysis of the extracts of soybeans collected after flowering using anti-pre-2S albumin,
anti-2S albumin, and anti-lunasin antibodies (A) and schematic representation of processing of pre-2S
albumin (B). The numbers (2-13) indicate the weeks after flowering. +ME: reducing condition, -ME: non-

reducing condition.
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