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1) Gupta S., et al, Milchwissenschaf, 34, 205 (1979).
2) Toda S., et al, Plant. Med. , 57, 8 (1991).
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A: head, B: lateral side, C: ventral side.
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Head

L valise 2TE0R ITIE12* 3794017 M2ELN RTE10** 4og+i0** 3IT)I+08 3R0+14
a value 0 19XEDS 8204 BOx02 2107 25102 gEix+04 B0+04
b value 10707 141208 136E01.0" 124409 12,7 & 04" 10,5 + 0.6 12.2 £ 1.0 e xa7
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L wvalue 625415 w6TE1R 667k 12* 683413 s + 0,9 it 14 25t 14 &2941.2
a value 12206 [43E07° 13.74+ 1.1 13.04+05 144411 1434 1.4 157 2065 144409
b value 08E1.0 27.7k1.0% 2000 06 205409 21,7+ 1.0 182 £ 0.8 219207 18] 08
Wentral side

L value E22k1.2 B47E0S5 B61E 013" B53x0T B0+ 09 Bl S 07 g0 08 ESO0E08

Values are expressed as means + SE of 20 fish par groap,
The asterisk indacates skgnilicant difference from the control group within the same row (* p< 0,08, ** P< 0,00}
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3) AFlZ—R7 4L 8, 76779 (1999).

4) Maoka T., Tanimoto F., Sano M., Tsurukawa K., Tsuno T., Tsujiwaki S., Ishimaru K., Takii
K. Effects of dietary supplementation of ferulic acid and gamma-oryzanol on integument
color and suppression of oxidative stress in cultured red sea bream, Pagrus major. /. Oleo
Sci. 57, 133-7, (2008).
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a b s0;, @ control
P [l 45| M 0.5% Kinetin
45| m1% Ubiguinone 40
40| ©1% Idebenone . [ 0.1% Kinetin cream
35| OCommercial cream 1 = [ 15% €. 194 E. 0.5% EA
%m mCommercial cream 2 E 30 ' A
= B15% C, 1% E, 0.5% FA E 25
EX 3 20
@20 ]
w15 15
10 10
5 - - 5 -
a 1]
1 2 a 4
= MED * MED

4. 7 x)VIFEOT A I T B SEREMITEATHIER ® (at * %<0.05 vs control, ** <0.05 vs 4=
TOH T, b *F0.05vs 2 TOH 7))
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5) HHmEK, 7L 7T AV ¥ —F/L, No.4b, 92 (1980).

6) FNZHDS, 717 T AT % —T)L, No129,41(1991).

) MR, TEIEYED, 7 LT AV —F L, No9, 19 (1997).

8) Tournas J. A., Lin F. H., Burch J. A., Selim M. A., Monterio-Riviere N. A., Zielinski J. E.,
Pinnell S. R. Ubiquinone, idebenone, and kinetin provide ineffective photoprotection to
skin when compared to a topical antioxidant combination of vitamin C and E with ferulic
acid. J. Invest. Dermatol. 126, 1185-7, (2006).

9) Murray J. C., Burch J. A., Streilein R. D., Iannacchione M. A., Hall R. P, Pinnell S. R. A
topical antioxidant solution containing vitamins C and E stabilized by ferulic acid provides
protection for human skin against damage caused by ultraviolet irradiation. J. Am. Acad.
Dermatol. 59, 418-25, (2008).
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10) Gorewit R. C. Pituitary and thyroid hormone responses of heifers after ferulic acid

administration. J. Dairy Sci. 66, 624-9 (1983).
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11) Mori H., Kawabata K., Yoshimi N., Tanaka T, Murakami T, Okada T., Murai H.
Chemopreventive effects of ferulic acid on oral and rice germ on large bowel carcinogenesis.
Anticancer Res. 19, 37758 (1999).

12) Hudson E. A., Dinh P. A., Kokubun T,, Simmonds M. S., Gescher A. C. Characterization of
potentially chemopreventive phenols in extracts of brown rice that inhibit the growth of
human breast and colon cancer cells. Cancer Epidemiol Biomarkers Prev., 9, 1163-70 (2000).
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15) Jung E. H., Kim S. R., Hwang I. K., Ha T. Y. Hypoglycemic effects of a phenolic acid fraction
of rice bran and ferulic acid in C57BL/KsJ-db/db mice. /. Agric. Food Chem. 55, 9800-4, (2007).
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16) Ardiansyah, Ohsaki Y., Shirakawa H., Koseki T., Komai M. Novel effects of a single
administration of ferulic acid on the regulation of blood pressure and the hepatic lipid metabolic
profile in stroke-prone spontaneously hypertensive. J. Agric. Food Chem. 56, 2825-30, (2008).
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17) Cheng C. Y, Su S.Y,, Tang N. Y., Ho T. Y., Chiang S. Y., Hsieh C. L. Ferulic acid provides
neuroprotection against oxidative stress-related apoptosis after cerebral ischemia/reperfusion
injury by inhibiting ICAM-1 mRNA expression in rats. Brain Res. 13, 136-50, (2008).
18) Mohmmad Abdul H., Butterfield D. A. Protection against amyloid beta-peptide
(1-42)-induced loss of phospholipid asymmetry in synaptosomal membranes by
tricyclodecan-9-xanthogenate (D609) and ferulic acid ethyl ester: implications for Alzheimer’s
disease. Biochim. Biophys. Acta. 1741, 140-8, (2005).
19) Cho J. Y, Kim H. S, Kim D. H., Yan J. J., Suh H. W, Song D. K. Inhibitory effects of
long-term administration of ferulic acid on astrocyte activation induced by
intracerebroventricular injection of beta-amyloid peptide (1-42) in mice. Prog
Neuropsychopharmacol. Biol. Psychiatry 29, 901-7, (2005).
20) Jin Y, Yan E. Z., Fan Y, Zong Z. H, Qi Z. M., Li Z. Sodium ferulate prevents
amyloid-beta-induced neurotoxicity through suppression of p38 MAPK and upregulation of
ERK-1/2 and Akt/protein kinase B in rat hippocampus. Acta. Pharmacol Sin. 26, 943-51,
(2005).
21) Perluigi M., Joshi G., Sultana R., Calabrese V., De Marco C., Coccia R., Cini C., Butterfield
D. A In vivo protective effects of ferulic acid ethyl ester against amyloid-beta peptide
1-42-induced oxidative stress. . Neurosci. Res. 84, 418-26, (2006).
22)Yan J.dJ., ChoJ. Y, Kim H. S., Kim K. L., Jung J. S., Huh S. O., Suh H. W,, Kim Y. H., Song
D. K. Protection against beta-amyloid peptide toxicity in vivo with long-term administration of
ferulic acid. Br. J. Pharmacol. 133, 89-96, (2001).
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Ak, £ 28 A4 % (Oryza sativa Linne) O A" 6HE N5 7 =)V T [
(3-methoxy-4-hydroxycinnamic acid) T2, AMIERT H L &, 7oV IH% 98.0%LL 5

Uo
PR AEE, FAE~EEERBEOMRT, BREFL, bINIEERICE
WAH D,
WASRD A & 7 — Vi (1—100000) DV AT R LZRIEST S &
X 236nm, 322nm [ZWRIN ORR K 7R,
@A 0.01g (KEMEA Y 7 4« =& ) —)/Li3K 10ml 200z, JiE
LTI & &, T aE 235,
@AMIT0.01g (7% b 2ml 2N TR L, HbE k=X /)
—IURIR(1—50)0.1ml #hNz % & =, KR e0E 2R 5,
7 o)V IREE 980 % LIE
A

AEAHRL, TR 0.02g ZFEEICEYD, =& ) — VAN TED

LIEREIZ 50ml & L, BEBREE &35, BIlZ, 7 = /L 7 e 0.02g
R, = ) —VEINZ T/ LIEREC 50ml & L, AR
1R LT 5, FRBHATE M ONEHERIR b 1 120, IROSME Tk 7
0~ N7 7R L TRREIT O, iRERAIR L ORERERIR D 7 = )L
TEREEEZHIEL, AT MOVAS #35Rd A,

PBRESAT
VAN ¢ Capcell Pack C18 (&/E%)  (4.6X250mm)
717 NREE : 35C
FEHEH AR =)
ML ! 1.0ml/min
TRt : UV 322nm
5 SR ) — FEVES OBREUE(g) X FEHESL DM (%) AT

— X X 100
AR (R) X 100 AS
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(3-methoxy-4-hydroxycinnamic acid) T2, AMIERT H L &, 7oV IH% 98.0%LL 5

Uo
PR AEE, FAE~EEERBEOMRT, BREFL, bINIEERICE
WAH D,
WASRD A & 7 — Vi (1—100000) DV ALY R LERIES S &
X 236nm, 322nm [ZWRIN ORR K 7R,
@A 0.01g (KEMEA Y 7 4« =& ) —)/Li3K 10ml 200z, JiE
LTI & &, T aE 235,
@AMIT0.01g (7% b 2ml 2N TR L, HbE k=X /)
—IURIR(1—50)0.1ml #hNz % & =, KR e0E 2R 5,
7 o)V E & 980 % Uk
ERE

Az 40 CHIR LY > BIZ 4 FFRERRIERE L, 2 DR 0.02g ZF5#1C
BY, =% ) —/)VEINZ AN LIEREZ 50ml & L, 3Bk s 35,
BINZ, 7 =V TR K 0.02g ZFEEICEY, =X ) — /L ENZ T
a7 LIEMEZ 50ml & U, BEEAIRE 32, SUBRATR M ONEEAR 5
pl (IZ2%, ROKMETEHRERIRY o~ 7T 7 X > CGREBR AT
9o PRBHATT N ONEERIR D 7 = VI BEfEATEL, AT KO AS

ZRD D,
B ESR:
VIR . Capcell Pack C18 (4.6 X 250mm)
BT LR : 35C
2| AR ) —)L
VitH ¢ 1.0ml/min
FRites : UV 322nm
A FEAE L OERE () X A UE L ORIE(%) AT
7 VTR EE(%) = 7 X X 100
TR VBRI X 100 AS
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ATFABHAIRD 7 = /v Z ki
ASHFHERHL D 7 =)V 7 FETif

1) FeR 10 ppm LA F G 2 B
(2 ek 1ppm LLF & 3 1 ILEB)
FERRE: 05% LR (1g, 105°C, 3 )
FREGREAY) 0.1% LLF GE 115 5
U 171 ~ 174 C
— B

1X102 i /g LLF

(frrEakRyts, VB RHE )
B 1X102 & /g LAF (fa ey, "7 b7 %A bn—R%%E
KEEH 7 v 5 AT == 2—)LERIN)
KIGERE =X (A aERyE, BGLB Bsith)
Ak By EAE
7 )L TR

100 %

ZOBUER ORBIUARICINT, BCEUET 2 b ooftl, FEFFIBRIR —GEREELEN T2 6D & T2,

11



. |
Ojﬂ‘lfzﬂ- TNV FZa ) ver.2.1JT

%nﬁ NS OEMAFEE T

AU ki, REERICERSIOBREMEAE o
BEFEM OB EZ DS L TWET,

% OB LEM A EFEL, Z< D
B EHREZAELTEY £7,
BREICBHWAEDELTZS N,

RERFETE « AU PR RS
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TEL(0586)86-5141(1%#) FAX(0586)86-6191

IS0 9001

URL/http://www.oryza.co.jp/ : i BUREAU VERITAS
sy Certification

E-mail: info@oryza.co.jp
FOE 2T

T101-0041  HORUHR TR H XA HZH HHET 1-24-10 KA AL /L 5F

TEL (03)5209-9150 FAX (03)5209-9151 E-mail: tokyo@oryza.co.jp

*AREOEBAEGT L, WML, FEEE OIS ZRS, HEoATHET,
kAR Z v FICERHMSNTENEL, BEICIVERSETWEESZERNHD 3,

HIEH 200446 H 18 H
UETH 20094E6 H 24 H
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