Untiring Reseatch Effonts

/

i 3
- | et L S N ey (W | R T
=== e T R N R

lllllllll

Pioneering for the Gift of Rice
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Rice creates a prosperous future for you

At Tsuno group, we strive to deliver

the limitless benefits of Rice bran to you.
The unparalleled quality and safety
of our products are at the heart

of our research and development.

Developed and manufactured

at Tsuno group in Japan,

top quality products derived

from rice bran ranging from rice oil,
functional food ingredients,

food additives,

to cosmetics/pharmaceutical

raw materials are trusted

by consumers around the world

for more than 60 years.

Tsuno Food Industrial Co., Ltd. Tsuno Transportation Co., Ltd. A
Tsuno Rice Fine Chemicals Co., Ltd. Chikumasa-kumi Corp. 5 = @
94 Shinden, Katsuragi-cho, Ito-gun, Wakayama, 649-7194 JAPAN JAB oms evs [RGHE
Tel: +81-(0)736-22-8000 Fax: +81-(0)736-22-8060 ™' “SS&miRia™ ™

E-mail tsuno@tsuno.co.jp
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TSUNO Rice Bran Qil
PRO-15 (Rice Germ Qil)

®Rich taste
@®Blain flavor
@5table against heat and oxidation

®Richest in unsaponifiables having health
benafit such as ¥ -Oryzanol, phytosterol,
vitamin E and tocotrienol

TSUNO Rice Germ Oil -30

@ Matural vegetable oil
@Rich lasle

@Rich in onyzanol,
20 times more than normal
rice germ oil

TSUNO0 RBP (Rice Bran Protein

@ Cholesterol lowering effect

®Well-balanced amino acid
composition

UMD Rice Magnesium

®Magnesium extracted from plant origin,
innovated by Tsuno

@®Equivalent magnesium supplementation
quality as that of other sources

TSUNO Ferulic Acid %

@ Antioxicdant
o
-

@ Prevention of decoloration
@ Anti-bacterial action fa

@Inhibition of "Browning reaction”
in heated foods

®Alzheimer's disease healing aeffect

Riceterol Esters

- @Reduce LOL cholesterol

@ Excellent emulsifier

Riceramide

@ Natural ceramide extracted
from rice bran

®Vitamin B like substance
®E=zantial for infants

®Good for health;
metabolic syndrome
improvement, fatty liver
improvement

@'Water soluble concentrate
powder from rice bran

@Rich in important nutrients such as minerals
and dietary fiber

@ Helps stabilize vitamin C and exhibils
antioxidant effect

TSUNO Phytic Acid (1Ps)

®5trong chelating agent
@ Detonification effect of heavy metals
PAantiokidant (prevention iron-coppar induced

oxidation)
@Anti-bacterial action
@ Excellent pH adjuster
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@ TSUNO

#: Fioneering for tha Gift of Rlce
Japan & Based on cultivated technology and system
o with sustained efforts, our products to the world.
| Sﬂkiﬂ v Hoping new tomorrow harmonizing with nature.
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Riceutical™ Products O““HB

Rice Bran Oil*PRO-15

Rice Bran Oil and Rice Germ Qil (PRO-15) are healthy oils
containing rich nutrients from rice
W Contain y-oryzanol, phytosterol,
vitamin E, and tocotrienol

M Preserve original taste of food with pleasant
odor and taste 1t

High oxidative stability
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Riceutical™ Products 0“““0

Policosanol

Rice bran wax alcohaol (C24~C32),
with Octacosanol (C28) as main ingredient

B Normalize cholesterol level

B Reduce LDL-cholesterol level
while maintaining HDL-cholesterol level

M Improve endurance
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Specification
Acid value(mg KOH/g) : 15.0 makx.
Saponification value(mg KOH/g) : 20.0 max.
Heavy metals . 10 ppm  max.
Arsenic : 0.1 ppm  max.

http:/iwww.isUno.co.jp



Riceutical™ Products OU“NU

Riceterol Esters

MNatural sterol esters extracted from rice bran

B Soluble in oil and fats

B Cholesterol lowering effect

Structure A

R—COO - - ‘J'l | || =
| o) S
: |
Falty acid hytoateral or IE“E—'_— et LT
riterpene alcohol W= o]
Nt =gt
b A

C18:1 (Qleic acid )
C18:2 (Linoleic acid)

C16:0 (Palmitic acid ) e wen
- n l-':"r” (_\T:El-ﬁnlipi"
C18:3 (Linolenlc acid) w

C18:0 (Stearic acid ) gl - et SR
Specification

Content of steryl esters 50%  min.

Acid value (Al - 6B) ; 2 max.

Loss on drying ; 1%  max.

Heavy metals . 20 ppm max.

http:/iwww.isUno.co.jp



Riceutical™ Products OT‘““U

Ricetrienol

Qil soluble concentrate from rice bran

B Contain abundant amounts of "Vitamin E"
Tocopherols (min. 2%)
Tocotrienols (min. 2%)

M Contain phytosterol & triterpene alcohol
(min. 15%)

Composition
(Reference value)
Phytosterol & Triterpene alcohol 15%
Squalene 5.0%
Tocotrienal 2 5%,
Tocopherol 2.5%

Dietary effect of Ricetrienol
on diabetes mellitus by using
type 2 model mice(KKAy mice)

Dietary effect of Ricetrienol
in lowering cholesterol
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Riceutical™ Products OT’“HO

Rice Germ Oil 7-30

Contain a high proportion (min. 30%) of "y-oryzanol”
which is a particular healthy component of rice

B Extremely rich in 7-oryzanol, 20 times more

ﬁ than normal rice germ oil
" —

For anti-aging

For improvement of
complaints associated with
menopausal syndrome

For improvement of
dry skin

Clinical data of ¥-Oryzanol
is reported enough to easily support
for these applications

Specification
Acid value(Al-6b) : 3.0 max.
Saponification value : 130 ~ 145
Peroxide value . 9 meq./kg max.
y-oryzanol s 28.5~31.5%

http:ffwww tsuno.co_ jp



Riceutical™ Products 0““"0

Y —Oryzanol

Unigue component of rice bran composed of
ferulic acid ester with triterpene alcohols & sterols

M Activate organs and nerve systems

M Stimulate blood circulation and inhibit
lipid peroxidation

M Improve metabolic syndrome and
menopausal symptom

Specification Lipid metabolism action
Heavy metals . 20 ppm max. Serum lipid {mgidl]  Liver Bpid (mgid)
Arsenic . 2 ppm max. 1% HL LoDl TC
Loss on drying . 0.5% max. Contral BiAzdo 208415 Mix2i 3052013
Residue on ignition  : 0.1 % max. RGO INATNT 24210 VAN H07.TE4S
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Composition of 7-Oryzanol

(Reference value)
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Riceutical™ Products

M Antioxidant

WVarious physiological activities such as suppression
of advance of Alzheimer-type disease, antitumor
activity, and blood glucose reduction effect

Effect of ferulic acid on healing of
Alzheimer-type disease {An?

QTSUNO

Ferulic Acid

Matural phenolic compound extracted from rice bran
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= Extimation of AD Progression (ADAS-Icogh

0 1 2 3 i | 5 {scomm)  fromsa

Imdicator of ALY Progression

5. Makamura =t al, Gefal Med., 48, 1511-1519, 2008

ADAS-icog |Alzheimer's Disease Assessment Scale- Japanasa Cognitive HEE—H}I’
par) used is the lapanese version of & worldwide method of examinstion
lar estimation of AD Progression, especially for cognitive dysTunation, and = HEEW me-tﬂls

composed of 11 irspection items for three fields, momaory, speech, and
spramia. Higher the score is, worse cognitive dysfunction is. ADAS-loog s Arsenic
often used &3 the sensitive Indicetor of AD progression and 53 judgment

method for trestment effect of drugs in many chnical tests. The score
described abowe s the difference of ADAS-lcog scorm before admmest ration

and after & months administration,

Specification
: 98 %

: 20 ppm

2 ppm
Loss on drying : 0.5%
Residue on ignition : 0.1 %

http:/fwww. isuno.co.jp
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Riceutical™ Products 0”““0

Rice Lecithin

Phospholipid extracted from rice bran

Structure
D-? —_
0 i
D_p_ﬂ_c#’ﬁhc_a_gw—ﬂ—w
ok 8
Phospholipid
PC : Phosphatidylchaline —CHz=CHz=N"(CHz)3
PE : Phosphatidylethanolamine —CHz=—CHz2 —MNH3
Pl : Phosphatidylinositol — CEHE=(0OH)s
Specification
Acid value . 50 max.
Moisture : 3% max.
Peroxide value : 10 max.
Acetone-insoluble matter : 25% min.

http:/iwww.isUno.co.jp



Riceutical™ Products OT‘““O

Defatted Rice Bran

(Defatted Rice Bran & Defatted and processed PF-60)

Defatted rice bran & PF-60 (Protein + Fiber content : min. 60%)
are our innovative oil-extracted rice bran products fortified

with protein & fiber
——

B Defatted and dried

B Easy to use because of good storage performance

B Rich in dietary fiber

B Contain various kinds of protein, starch,
dietary fiber, vitamins and minerals

B PF-60 is further rich in protein and fiber

Comparison data of nutrition facts
of Raw Rice Bran & Tsuno's Defatted Rice Bran & PF-60

Faw Hice Orar Defakied Rice Bran PF-<g0

Prodoen 14, 17.5% ‘* 25 8%

Lipid * 1060 L4% 1.7

Finer 2% 2T1% * 42,8%

sk B.5% 120 1.0%

Carshiohydrabe 37.9% 4T % A7
Vitamun E1 1334 mgrltd g ST mE100 g LB mg i g
Vitamen B2 {FI8~043 mg/ 100 g LA g 100 g CLIH g 1080
Yitaemn BE Q0= 1A mg! 100 § 4.0 e 100/ A3 mel 10 g
Wamin B12 O=08 w100 g 035 u 0 0iH pgrlohg
Foiate G114 mgrlic g S mginag 18 ppilnn g
Miacn T80 mg 100§ O gy 100 ITEmy 100 g
Pantothanic acid Tt mg JoDf 10 g1 g OAT'mg 100 g

Toums It & 3
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Riceutical™ Products 0”““0

Riceramide

Phytoceramide extracted from rice bran

B Immunostimulating effect

B Anti-cancer effect

CH,OH —il3 b
OH 1—0 o \)\{‘V\/\/\/\/\/\/
‘<‘3H | }’[ OH
OH
Specification
Description : White or slightly yellow powder &

odorless or faint characteristic odor
Sphingoglycolipid content : 2.0~4.0%

Heavy metals : 20 ppm max.

http:/fwww.isUno.co.jp



Riceutical™ Products 0“““0

Rice Magnesium

Natural magnesium derived from rice bran

B Well absorbed and utilized without growth
inhibition similar to conventional magnesium

from other origins
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Characteristic:
White or slightly gray powder, consists mainly of magnesium
salt of phosphate

Specification
Magnesium : 12.0%  min.
Total phosphor » 20.0%  min.
Loss on drying : 4,0% max.
Heavy metals (as Ph) : 25 ppm  max.
Arsenic » 3 ppm max.
Solubility
Rice magnesium powder is slightly soluble in water, but soluble in acid aqueous solution
: .. Conc. of Rice Magnesium pH
Qipanic ackd (%) (after adding 1%)
Citric acid 6 2.8
Phytic acid 2 28

(50% products)

http:/iwww.isUno.co.jp



Riceutical™ Products OB““O

RICEO™

Water soluble concentrate powder from rice bran

B Antioxidant

M Rich in carbohydrate, dietary fiber, protein,
minerals and natural Vitamin B group

M Ingredient in various food products such as
powder drink, cookies, bread and beverage

Composition (/100 g) Antioxidant activity

|Referance value) B0 -

Componant /10D Componenl 100G : Al i
Pratain 82g Podassum H.3g E
Dlielary Tibenr i12g Magnesum 275G = 100k
S Jo.ag Sodum 30.8 mg -:f
I1Pg 2fan Calcium 121.0 mg 5 200
GARS ZIT my frmim 19.1 mg ;-
Wilarrin B r2mg Zin 13.1 mg 5 il
Vilarmin Bz 0.6 mg Copges 0.4 myg
‘Wilamin Be 0.2 mg
:l -
Tmire: IE K O dmgi Tuirsz M & 01 dapl

Remineralizing activity

el Conirml bg deficient  |hig deficent+1. 7% RICED'
Food inlake 296+ 4h 140+5g 246+ Th Epeciﬂﬂaﬂﬂn
1g/1G days)
Kidney weighi 084 1£0.03a 10620070 082 0.02a .
(% of Body weight) Moisture . B.O0%
Totsl cholasieral | 91.a+4.78 | 1016=898 0554744 Crude ash - 30.0 %
{rmg 100 mL] A o
HOL cholesterol | 4684328 | 3p4+38b 45547 Ta Total phosphor @ 7.5 %
{rmgi 100 mL) -
VLOL-LOL chalestorel | 155+4.3a | 7125646 500642 Heavy metals : 25 ppm
{rrgd 100 miL)
oo I+ — 2454 0ty

71 10a 18
Lhvtr Iriglycends BT£8.0b 23z 38 #xdla
(rmgla BRsUE]

Ench yalues wira mansumd after fad ding for 21 days n Wister s (M=6)
I=n B &
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QT5UNO

I P6 (Phytic acid+Phytin)

Organic acid extracted from rice bran
M Excellent pH adjuster
B Prevent color degradation in food and beverage

Riceutical™ Products

B

B Detoxification effect of heavy metals due to its 2 \:_
strong chelating effect ¥

B Various physiological activities such as -
anti-cancer effect i,

Organic acid concentration at pH 2.3 Relationahip Detavan vanoos ongans sod corentraton and pk

z 5§ pH 20}
_}
i j 5
= . b bk
L-_: 4 AU B s P
i Ty - -
Fa] a0 B _"' - W
- Fiu L
15 I
; - 0.6 T
] 1.0
05 .
I L k] Thal e Agd dallc Boic] b Z 3 4
rganr Conre=trmam %)
Taira RAT iwg T EAD o

Sequestering ability comparable to synthetic chelating agent

Y o
L
Phytic acid Specitication Phytin

Heavy metlals D 20 ppm max. Heavy melals 40 ppm  max.
Arsenic 2ppm  max, Arsenic 4ppm max
Phytic acid contents | 48.0% ~ 52.0% Loss on drying 2.0% max.
Total phosphor v 13.5% - 14.6% Residue on ignition ; 68.0% - 78.0%
Inorganic phosphor @ 4 geyg max. Total phosphor : 18.0% min.
Chioride 0.04% max
Sulfate 0.072% max.

http:/iwww.isUno.co.jp



Riceutical™ Products O."u "0

Inositol

Inositol induces the biosynthesis of Inositol phospholipid,
reducing the formation of neutral fat. Inositol also promotes
the burning of fat as it exhibits a vitamin B-like functionality.
W Readily soluble in water

B Sweet (balanced quality of taste)
M Vitamin B-like substance

M Improve metabolic syndrome ‘
B Prevent fatty liver
B Treat panic disorder and obsessive compulsive disorder

Effect of inositol on the suppression of fatty liver

Liver calls usually store a constant amount of fat before transportation to the body
However, axcessive alcohol consumption worsens the fat transportation system,
so fat accumulates in liver as fatty liver

Liver Cell *ﬁ = @ ﬁ
= . - N
_ Extra Energy

Inositol Phospholipid) == :

-

s IR T T 4\._ E”'.-_;-:;g,-lllr-,-_'l.;_c o " .
e alhlbe bl bl bbbl [ Raw Material = . -
| Inositol J | e
'-.:} support ;
Fat Burning - Neutral Fat
Specification
Melting range t2240°C~227.0°C
Loss of drying r 0.5% max.
Residus on iginition © 0.1 % max.
Silfate » 60 ppm  max
Chloride : 50 ppm  max.
Heavy metals 10 ppm  max.
Calclum Passes test
Iron : Sppm _ max.
Assay DoaT % Max.

http:/iwww.isuno.co.jp



Riceutical™ Products OT,“ "o

Rice Bran Protein

(Tsuno-RBP)

Rice Bran Protein contains min. 50% protein

M Hypo-cholesterolemic effect is stronger than
that of soybean protein

B Prevent body fat accumulation
Bl Well-balanced amino acid composition

compared with other vegetable proteins
Amino acid composition

g/100 g g/100 g
Arg 5.49 Ala 3.72
Lys 3.23 Gly 3.22
His 1.90 Pro 2.51
Phe 2.73 Glu 7.99
Tyr 1.95 Ser 2.71
Leu 4.47 Thr 2.23
lle 219 Asp 476
Met 1.16 Trp 0.90
Val 3.46 Cys-Cys  0.95

Cholesterol lowering effect of dietary RBP

Serum total cholestero =erum adiponectin

00 I

= 250 T q

200 = i

- . 4

2 100 -

a0 l ]

Specification

Protein content : 50.0% ~60.0 %
Lossofdrying : 10% max.

http:/iwww.isuno.co.jp





