4 wa YelgdEse] 7 2 s
A

SEEETR LT

M E
A2 A FHQ U FE9] FHo2A o] &Ho] & HEHY FEEA T2 UFY 1FT A
AF9] A B2 FFe FAG ASAA 22 FEHF Fo| SAMDE AAT F =4 AL

X3

A2 ¥ v|(polished rice)2] 33511 Holu Hel 4824 o]&Hol gtk =R A M= Ar|(brown
rice)9] &1} vjoNgerm)7} HEE AAS =, ol FAHL Wuts A fF7] dFol w5 It
st FAoltk WARice bran)2 AP|9] o5 wjolE EFste] B =AM FikE
(byproducts) 2] 24 3.

A v wi¢ FHold A8 EZ] tF TFH Uv ALE W AHEA B9 o] 9]
oM F 7EA 9] E A o] dehvka ok shvbe 8] AHEA E2 dulE Lopr7] wotd
rlo] FejEA vgeo] atiE XFE 25 A&t Aoltk 2 U o] Fh vt 42Ed =4
ol ol Tese AAo) sl welol vizel W44 BAR sl ALE wol 2aslE Bol 3l
O 2, AABAS FANG AFLNIN 71 £2E 822 Ago] gasle] 1 27 AT
Atk e e W] AzFAA A FelHo] FAERA WS v o2 RE oY 71 A
4 B82S Bese AH0E BEHE Jolt U7 HU) HAY ARS AZsE /1L o
ol 71 & weEHoA Ut

u] 7o) = ferulic acid, v-oryzanol, myo-inositol, phytic acid(IPs), B-sitosterolZ tHE &= A EALHE
(phytosterol), tocopherol, tocotrienol 52 A2]&4] phytochemicals®} HHEA] t}d-F<Ql arabinoxylano]
O FrEo] Ak 289 FAo2A Y RS dAste A FE AHBE A8 199F
A OEF Aeol b T tke A wif TR AMdolth H2 A AAHCE F48H
LD Sl WIS N 8ol S0 AN A4S L0k 4 U T8 3

Zﬂ% o EHQ Aotk £ =7 e g EAshe iR ABY JEo =
HA Zbzke 7154 AEl@Adel disto =3ich

Ho| 7154 4B ¥ Me|lgd

Bo] E3tE o] JYeE R FQ 7|TA AlEo2E HEHY B-complex, tocopherol 3 tocotrienol, ¥
-oryzanol, 2]E-4] 2~H|E(phytosterol), &l 4H(inositol hexaphosphate, IPg), ferulic acid, ] HEA TG
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v-Oryzanol

o P48} 73
o AZZUAHE A4aH
o0 IXHS AREI}

myo-Inositol

oPLEHUILAL 5)
0T, A XD oi5lE 9}
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(B-sitosterol)
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Tocopherol

HO
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ot E

o el 3

o A2 AHE A4a %
o SWZAS Ara

Arabinoxylan

o mel=ize} 53}
odjetadl

o 2HAHE Aok}
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2 4 wof d2lgy SRe| HLST &1t (Cheruvanky, 2003)

Rice bran phytochemicals

Health benefits

Tocopherols

Gamma oryzanol

Fiber
Fat

Phytosterols

Polyphenols

Antioxidants

B-complex vitamins

Gamma oryzanol

Protein

Carbohydrates
Polysaccharides
Hemicelluloses

Fat

Fiber

Inhibition of LDL-C oxidation.

Vitamin E activity.

Antioxidant activity.

Improves Immune responses.

Inhibition of platelet aggregation.

Inhibition of aortic streaks.

Hypolipidemic effect.

Reduction of triglycerides, elevation of HDL-C.

Anti-inflammatory effect.

Antioxidant activity.

Hypolipidemic effect.

Immune complexes enhancement.

Reduction of serum cholesterol and LDL-C; elevation of HDL-C.
Hypolipidemic effect.

Hypolipidemic effect.

Improves immune function.

Hypolipidemic effect.

Antioxidant effect.

Anti-inflammatory effect.

Regulates blood pressure.

Inhibition of LDL-C oxidation and elevation of immune function.

The rice bran phytochemicals and antioxidants have a profound influence
on the induction of antioxidant enzymes at the cellular level and control
lipid peroxidation at the cellular level.

Diabetes management

Regulation of fasting serum glucose. (Jacob and Swendseild, 1996)
Improvement of glucose utilization.

Non-starchy polysaccharide improving the immune function and increased
insulin release from the pancreas.

Increased insulin receptor sites.

Regulation of fasting serum glucose. (Qureshi et al., 2002)

Improves peripheral neuropathy.

Immune complex enhancement, Beta-cells activation and Increased
insulin production.

Neuro-regulatory effect.

Regulation of fasting serum glucose, improvement of glucose utilization,
improvement in energy, Beta-cells activation and enhancement of insulin
production.

Fatigue reduction and energy enhancement.

Non-starchy polysaccharides improve the immune function and improve
insulin synthesis.

Increased peripheral utilization of glucose, increased insulin receptors and
improved glucose absorption.

Fatigue and energy improvement.

Omega-3 fatty acids and increased prostacyclin synthesis.

Regulation of fasting serum glucose and imporvement in glucose
utilization.

Blood glucose and serum lipid lowering effects in humans with diabetes.

- 90 -



Rice bran phytochemicals

Health benefits

Tocopherols and tocotrienols

Antioxidants

Ferulic acid, v-oryzanol

Incsitol, IP6
Fiber
Tocotrienols

Antioxidants
Phytosterols

Lipoprotein fraction

Polysaccharides
Polyphenols
Antioxidants

Inositol, IP6 and phytates

B-complex vitamins
Tocotrienols, gamma

Oryzanol
Phosphatidyl choline
Antioxidants

v-oryzanol

IP6 and phytates

Improvement of peripheral insulin utilization, beta-cells activation and
increased insulin production.

Prevention of diabetic complications such as retinopathy, nephrapathy,
cardiomiopathy.

Prevention of glycation and glycoxidation.

Prevention of diabetic complications such as retinopathy, cardiomyophaty,
nephropathy.

Neuro-regulatory effect.

Cancer Management

Anti-mutagenic and anti-carcinogenic effect: elevation of phase II
microsomal enzymes and inhibition of phase I enzymes.
Anti-mutagenic and anti-carcinogenic effect.

Anti-carcinogenic effect in cancer of several organs.

Prevention of colon and large bowel cancer.

Anti-cancer effect.

Human mammary and large intestinal cancer inhibition.

Prevention of colon and large bowel cancer.

Anti-cancer effect: protection from most common cancers such as colon,
breast and prostate cancer.

Anti-cancer agent.

Apoptosis of cultured human endometrial adenocarcinoma cells and
inhibition of cell proliferation.

Chemoprevention and suppression of cancer progression.
Chemoprevention and immunocompetence effect of rice bran saccharides.
Chemoprevention.

The rice bran phytochemicals and antioxidants induce several antioxidant
enzymes at the cellular level which protects the DNA and other cellular
constituents from damage.

Liver disorders management

Control liver cirrhosis, improves liver cell regeneration and helps in
effective liver detoxification.

Helps to improve liver cirrhosis and helps in liver detoxification.
Control liver cirrhosis and helps in effective liver detoxification.
Protectant against liver damage.

Antioxidant enzymes prevent lipid peroxidation and helps protecting the
liver cells from damage.

Other health benefits

Estrous cycle regulation and endocrine system improvement.
Neuro-regulatory action.

Anabolic steroid replacement and lean body mass increase.

Cosmetic applications and skin nutrition.

Improves skin nutrition and protects from UV radiation.

Kidney and gall bladder stone.

Management, hypercalcuria prevention.

Gastro-intestinal and colon health.

Ferulic acide= 2ol X385} e

3}3HE-(phenolic compound) 24 733+ 3F4ksl ZHg-

EAHQ H=E
< Jehfith Ferulic acide ©Y AR o 24 FAS7|E 3pA B ¢ & 4 EH 2} arabinoxylan?}
AE o] 2A)31AY, v-oryzanole] FAAE 02 BE¥ 5w ) Ferulic acide] 713 2 HejdAe



ksl zZtg o2 gelA ok v-Oryzanols& A1 E4] sterol®] ferulic acid®] ester FE|E 2ty 3loH,

A=A oF 10579 v-oryzanol A¥o] B0} §lt} v-OryzanolsS Zst g4ksl 2483 A 14

g=2 93lal= 97 Dol & Uth Tocopherol#} tocotrienol - HIELY] E A Fol| &£3l= 22 =
3

A4S Jehiin, ZH2HE $AS dAFeEHN 8 ZY2HES WEE a7 ok

A EA 2HZ(Phytostero) > FRHOZ FH2HEY FARIY FHZHEY F5E AR
A 43 ZY2HE FAaTHE Uehdt &9 AEA 2EHE E4L2 2730 ¥BA don, tEH
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o Ayapyst BPF Vo] Yt phytonuensss] F2F FFAoITh ARYL TP 4FL A
HE RS AYEo] BAF Fe RS FIY B Aot Anlole 9)3ist wlo}e] BE 4
24 2ol Fado] Yt WS FF AFY Yrolth 19 1& ALY AF 437 94 )5
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