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Investigation on the mechanism of acceleration of germination by red onion
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On the mechanism of germination acceleration by red onion, we found that

plant hormone and cell-wall decomposing enzymes are closely related in it. Furthermore, we clarified
that promotion of metabolism, signal transduction, and IAA cause the acceleration of germination by
proteome analysis. Pre-germinated brown rice with red onion showed inhibition of hypertension by
the increase of GABA, and increase of polyphenol led to the strong anti-oxidation function. Thus,
pre-germinated brown rice is promising as a bio-functional food. We measured ORAC and resistant
starch of the germinated brown rice with red onion, which showed high resistance to digestion. As it
shows inhibitory activity against beta-secretase, it is promising to prevent consumers from
diabetes and dementia.



GABA vy
30 40
(H27
)
2)
pH5.8

16
35

y
10 48
)
(H27
(H27
35
pH5.8 2
16

Myboysystem

10g
National SR-SW182 500ml
5
25 10 25
2
10g 2% 3

100mg  2ml
60 1.0ml
1 20
15000rpm 15

Diagnostics GmbH F- a—
L-

Diagnostics GmbH F- L-
L-

3)

AOAC
ORAC
H-ORAC Prior et al?®
2 L-ORAC
6 ORAC
Prior
100mg 10mLx 2

(70 10
) 250u L
7 RMCD (RMCD; 0.7 ¢ -B -
(Sigma Chemical Co.)
10 mL  50% )750u L
L-ORAC
/ /
(70 29.5 0.5 V/V/V ; AWA )10mL
@37 15 )
15 AWA
25mL H-ORAC
50 25 12.5 6.25
p mol/L fluorometer
96-well plate (AS One Corporation)
485 nm(

) 530 nm ( ) fluorescent
microplate reader (Grating Based
Multimode Reader SH-9000: Corona Electric
Co, Ltd.)

(dilute buffer)
(35 p L) fluorescein



(115 p L 110.7 nmol/L)  AAPH (2, 2
-azobis (2-amidino -propane)

dihydrochloride) GOopL 317
mmol/L: H-ORAC  63.4 mmol/L: L-ORAC)
37 90

Ellman et al .”, Augustinsson et al®,
Dawson et al.®
0.03g 0.3 ml
80% 15

8

(MILLEX-GN33 mm: Millipore Ireland Ltd.)

96-well microtiter

plate(AS ONE Corporation) 50 mM

(pH 8.0) (50 p L) 0.226

U/ml(1.65 ng/mL) (from the electric
eel: Sigma-Aldrich Co. LLC) (25 p L)

(10 mM, 125 p L: 39.6 mg DTNB 15

mg 10 mL 0.1 M
(pH 7.0) )
25pL ( 10%
) 37 5
25 pL  3mM(0.99 mg/mL)
(MATP+: Dojindo Laboratories Co.,
Ltd.) fluorescent microplate

reader (Grating Based Multimode Reader
SH-9000:Corona Electric Co,Ltd.)

412 nm 0.035 U/
ML
1C50=0. 0916ng/uL (2. 29ng/well)
[3_
B - (BACE1)

BACE1l activity detection kit
(Fluorescent; Sigma-Aldrich Co. LLC.)

0.1g 1.0mL  10mM
(pH 5.0 0.1%Triton  0.05% CHAPS )
1

(MILLEX-GN33 mm: Millipore Ireland Ltd.)
96-well plate(tissue
culture plate: AS One Corporation)

(78 pu L),
(30 b L)(
10mM ) 0.03U/pL
(10 p L) 37 10
50 pM (20 p L)
37 2
320 nm ( ) 405 nm( )
fluorescent microplate
reader(Grating Based Multimode Reader
SH-9000: Corona Electric Co, Ltd.)
0.015 U/p L

1C50=0. 27ng/uL (6. 75ng/well)
GABA

0.69 10
5 L 20
3N NaOH pH2.2
10mL
0. 45pm

Amino Tac JLC-500/v

JEOL
Tukey
t
GABA
ORAC
L,H-ORAC
L,H-ORAC
70
50%
L-ORAC
70% H-ORAC
30%
20% (D
L,H-ORAC
1.5
H-ORAC
1.1
RS
1.2
10
10 (D
RS

RS



10)

AE
RS
L_
1.6 2.5
1.3 1.6
40
30 ( 1)GABA
11)
1.3 1.6
40
30
1.1
« D
-3-
-3-
12, 13)
GABA
1.3 1.4
1.7
50
GABA
GABA
1.4
1.5
¢ D
60% 70%
1.1
1) S

4.3

5.0

14)

Vladimir
(0.017ng-TCeq. /uL) ¢ D
B -

AB
A
AB APP
B
1 BACE1 y -
15)
2.7
2.0 3.5
1.7
1.1

(0. 004pg-PAeq. /pL)
(0. 011pg-PAeq. /pL)
(0. 008pg-PAeq. /pL)
(2. 042pg-PAeq. /pL)

(3. 525pg-PAeq. /pL)
(2. 042pg-PAeq. /pL)
(2. 220pg-PAeq. /ul)
(2. 077pg-PAeq. /uL)

¢ D

= - o
o oan W

50 60

14 20

60 76




1.1

1.1 1.2

64 73

1.1 1.4

63 74 C )

Tae 2. The pnyscal properties of the cooked rice grains of brown rice and pre-gemTinaed brown e,

T

gt
Ee i 5
Samingaiorasnia denhiatunds sk deiatz v s
Semingaioranice denhiatunds smhin Zeradanioneddon 53
e ERNEIE
SRMINERIONNG RIS 0 RGN e TEINGE ETRERT:
Seminsioamie dOnrommE R kg e orknedkEm 185D
Somrzotbizes T

AN NTICE OfKXESS (N O SO ING S SR W 50
‘GETTINEEITNTGE of G ERIEE UM 0O 2% T O AT 55

AuC
16) 120
area under curve
3
AUC ( )

Estimation formula: blood glucose level
(AUC) = - 7.647 x resistant starch - 0.980
x hardness + 38.285 x glucose content +
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