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Possibility creation of new vitamin-like component derived from the elucidation
of absorption metabolism of rice characteristic component g-oryzanol

Nakagawa, Kiyotaka
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We aimed to explore the potential vitamin-like activities of y -oryzanol via
elucidation of the mechanisms by which y -oryzanol is absorbed and metabolized. Analytical methods
(i.e., extraction, purification, and LC-MS/MS methods) to analyze y -oryzanol from in vivo samples
such as plasma and organs were developed. With the use of such methods, we analyzed the blood and
organs of mice following a long-term feeding of y -oryzanol and found the possibility that a part of
y -oryzanol accumulates in vivo to demonstrate bioactivity. Additionally, we demonstrated that y
-oryzanol is absorbed from the intestine and that a part of y -oryzanol is metabolized after
intestinal absorption. We also revealed that y -oryzanol molecular species that were previously
considered to be characteristic to rice were also contained in barley. These features may
potentially enable considering y -oryzanol as a vitamin-like compound.



‘,.\ in vivo

in vitro
invivo invml
asasad
|
1 g
=
1.
2 y-
MS  MS/MS
y -
y -
2
y -
y -
y -
y -
2. y-
y -
y -
y -
y -
v -
( LC-MS/MS ) _
V -
V -
Y - Y -
_ Y -
y -
y -
v -
1 vy- ( /j;@,\j\) QES:HSVY
LC-MS/MS ) oA DDA\JL; _
Cycloartenyl ferulate 24-Methylenecycloartanyl ferulate
Yy - (CA-FA) (24MCA-FA)
LC-MS/MS O;S)‘S)Y Céjév((
Y - "OD/\)‘\: Hlp/\)%
3 Campesteryl ferulate B-Sitosteryl ferulate

(Camp-FA)
3.v-

(Sito-FA)



2 y -
RBO, 170 mgy - /100 g oil  RBO Yy -
HRBO, 1360 mgy - /100 g oil
AIN93G 20 w/w RBO HRBO
RBO HRBO HF
AIN93G  C57BL/6J 3 8 LC-MS/MS
y -
3 y -
y -
SD 1
3 mL 1mg vy -
y - 700 p g
y - LC-MS/MS
4 vy - y -
Y - Y -
Y - Y -
Yy - 300 p mol/kg B.W. SD
y -
LC-MS/MS
5 Yy -
y -
LC-MS/MS y - y -
y -
24~ 24MCA-FA 3
MS  NMR
1 vy- ( LC-MS/MS )
Folch
Y - 99.9-113.9%
LC-MS/MS
Y - 92.0-100.3%
90-110
y -
2 y -
RBO Y -
HRBO Y -
y -
4 = .
y - 8 32 £ E:’: 3
RBO ° RBO HoZ ° RBO HOZ RBO HoZ ° RBO HoZ
HRBO Y - = - o o
y - mcm momcAmmdsores mCamprh msor | eesessmes

4. y-



3 Y -
Y - 180
Yy - 3 160
y - T 140 mCAFA  m24MCAFA
120 m Camp-FA = Sito-FA
100
5 V - 80 A
0.1-0.2% 5 o |
LC-MS/MS y - 10 |
20 A1
0
y - o 1 2 4 5 6 7 8 9 10 11 12
Time (hour)
5. Y-
4 y - y -
y -
y -
y -
y -
y -
y -
Y_
Yy - 90 y —8— CA-FA 40 7 —e—
| —e— 24MCA-FA 351 —e—
30
—e— Camp-FA e
= 20
6 < 15
Y - 1.0
05 S
y - : .
0 2 4 6 8 10 12
Time hour Time hour Mean = SE (n=6)
6. Y - y -
5 Y -
LC-MS/MS
24MCA-FA 24MCA-FA 1nfusion MS (HR-MS) ~ *H NMR | varian soorT ™S
24MCA-FA R - S
)@/‘J‘gisﬁ\*( 615.4413 _ ‘
H,O
24MCA-FA St s
NMR lH 13C COSY [M-H]'m/z615.4413 l ‘| I I s
HSQC HMBC NOESY miz 80 70 60 50 (;)?“) 30 20 10 0.0
24MCA-FA
24MCA-FA 24MCA-FA ™S
7 N 615.4409 CHCl;
v- o
ST Negatve il )
— . eI
y _ miz 80 70 6.0 50 (::“) 30 20 10 00
Y - 7. 24MCA-FA
y -
y -
y -

2
1. Kobayashi Eri

I'to Junya, Shimizu Naoki, Kokumai Takumi, Kato Shunji, Sawada Kazue,
Hashimoto Hiroyuki, Eitsuka Takahiro, Miyazawa Teruo, Nakagawa Kiyotaka. Evaluation
of y -oryzanol Accumulation and Lipid Metabolism in the Body of Mice Following
Long-Term Administration of y -oryzanol. Nutrients, 11, 104 (2019)

2. Kokumai Takumi, Ito Junya, Kobayashi Eri, Shimizu Naoki, Hashimoto Hiroyuki, Eitsuka
Takahiro, Miyazawa Teruo, Nakagawa Kiyotaka. Comparison of blood profiles of

y -oryzanol and ferulic acid in rats after oral intake of y -oryzanol. Nutrients,



11, 1174 (2019)

10
1. Kiyotaka Nakagawa.

Absorption and Metabolic Fate of y -Oryzanol.

International Symposium on Rice Science in Global Health

2. ) s
y -

2018

100 2018
5. , Fan Xinyi,
y_
2018

72

2018

2017

, 228-235

2018
. LC-MS/MS

2018

Visionary

2018

2018 30

2018

http://www.agri.tohoku.ac. jp/kinoubunshi/index-j.html

o

MIYAZAWA Teruo

8 20157639

65

2018

2017

30

57

The 3rd

y_



