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Item Title: Rice Oil

Content: This is a float layer on
rice congee in a boiling pot,
which is slippery as an oily
ointment. It is real strength to
nourish people, which good
quality will be got by cooking
the rice over 20kg. Shaoxing
Chinese doctor said a weak thin
person may become fatty strong,
which the power of nourishing
Yin will be better than the
prepared rhizome of rehmannia.
Take one bowl a day and it is
best without salt. ,,,..,
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Composition of Crude Rice Bran Oil
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% Fatty Acid Composition of Rice Bran Oil (RBO)
Saponifiable Lipids: 90-96 — A oA =ATO
Triglycerides 80-90 SFAIMUF PUFA/MU
Diglycerides 210 oL SFA 161 181 20:1|182 183|771 A 1820181
Monoglycerides 12 Canol 6 62 2 10 0.1 05 0.4
: anola . ] .
Free Fatty acids 4-40 Comgerm | 13 28 58 1| 05 21 21
Phospholipids 1-2 Cottonseed | 26 | 1 19 54 1 13 28 28
Glycolipids 1-2 Flaxseed 9 20 17 53 05 35 0.9
Wa Y Olive 7|1 7 0 1 02 02 0.1
&0 Paim 50 40 10 13 03 03
Steryl Esters 2-3 Peanut 19 ® 2 | % 04 06 07
Oryzanol 1-2 Rice Bran 20 45 37 1 0.4 0.8 0.8
Unsaponifiable Matters: 345 Ssﬂ"""”e' 193 ig Zg g-; i»g 2-2
; = esame .. » .
Phytosterols, Trlterp.enols, Hydrocarbons Soybean 5 24 5 7 06 25 23
Tocopherols, Tocotrienols sunflower | 12 19 68 1 06 36 36
Wheat germ | 15 27 54 3 0.6 21 20
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Ranges of population nutrient intake goals " World Health Organization 2003
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Soy oil production for food consumption

Dietary factor Goal (% of total energy,
unless ctherwiss stated) USA, 1909-1999
Total fat 15-30% 30
Saturated fatty acids <10% 25._0 bs/persiyear-1999
Polyunsaturated fatty acids (PUFAs) 6-10% =
n-6 Polyunsaturated fatty acids (PUFAs) 5-8% _25
n-3 Polyunsaturated atty acids (PUFAS) 1-2% B
Trans fatty acids 1% % 20
Monounsaturated fatty acids (MUFAs) By difference* £
Total carbohydrate 55-75%" H
Free sugars® <10% 18
Frolein 10-15%7 H
Cholesterol <300 mg per day 'é 10
Sadium chioride (sodium)® <5 g per day (<2 g per day) S
Fruits and vegstables =400 g per day 5
Total dietary fibre From foods"
Non-starch polysaocharides (NSP) From foods 0
* This is calculated as: total fat - {salurated latty acids + polyunsaturaled fatty acids + trans faty acids). 1900 1920 1940 1960 1980 2000
® The percéntage of (otal enargy available after taking into account that consumed a protein and fat, henoe Year

the wide range.

Diet, nutrition and the prevention of chronic diseases, Report of the joint WHO/FAO expert consultation
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Deaths From Diseases of the Heart*
United States: 1900-99
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Oryzanol in Rice Bran Oil (RBO)
v-oryzanol, is a mixture of ferulic acid esters of triterpene alcohols and sterols

Three major compounds

ey nans
i
D sLn Y=
e .
Cycloartenyl ferulate Campesteryl ferulate
ferulate
25-30% 35-40% 15-20%
Oryzanol
Sources Bran _uglgdw
Rice 1550-8400
Rye 150-260
(R Com 200-250
Wheat 297-564
[
| ial Coll
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Unsaponifiable Matters in Some Edible Oils

oil USM (%) oil USM (%)
Cocoa butter 0.9 Rice bran 4.1
Coconut 1.2 Wheat germ 5.0
Cottonseed 15 Sesame 2.0
Groundnut 18 Olive 25
Palm 12 Mustard 2.0
Palm kernel 0.8 Soybean 1.6
Sunflower 13 Corn 2.8
Linseed 17 Kapok seeds 1.0

Safflower 13
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Suicide mortality in the U.S. from 1960 to 1999
and linoleic acid (18:2n- 6 en% available in the food supply
Soy oil is the primary source of 18:2n-6.
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Linoleic acid, 18:2n-6 (en%) per capita per day
from foods available for human consumption
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Nutraceutical functions & applications of Oryzanol

Functions:

Neuroprotective Muscle enhancing
Anti-oxidative Immune modulatory
Anti-atherosclerotic | Hypolipidemic
Anti-ulcerogenic Hypocholesterolemic
Anti-cancerogenic | Nourishing skin
Anti-stress Hormones stimulate
Anti-diabetic Effect on Menopause
Anti-inflammatory | Effects on Dementia
Antiallergenic Other effects
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Unique Unsaponifiable Matter in Rice Bran Oil (RBO)

Wheat Germ

Components (%) RBO oil Olive Oil
Hydrocarbons 18 7 30-50
Phytosterols 43 35 2
Triterpenols 28 9 19-34
Tocopherols 1 18 2-3
Others 10* 17* 18-37%+*
*Sterol esters **Methysterols  ***Polyphenols
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Phytosterols Contents and Compositions of Some Oils Relative Distribution of Different Free & Esterified Sterols
_ Total Sterols Sterol Composition (%) in Some Vegetable Oils
Oil " "
(ppm) Ci Stigmasterol B-Sitosterol  Other ) )
4-Desmethyl  4-Monomethyl 4.4-Dimethyl Ratio
Source sterols sterols sterols esters|free sterols
Soybean 2000-4000 1521 10-24 57.72 .
Palm 2000-2500 25 14 65 - Palm ++ - - ~1
Sunflower 2500-4500 2 812 6275 - ;‘*'P;md o N - = :
y g oybean -
Rapeseed 900-1000 30-33 <1 50-55 12. 1:“ Sunflower seed Y 4 B -1
Cottonseed 2700-5500 614 36 7590 2.5 Corn fiber N _ B <1
Coconut 500-1000 69 18-19 6975 13-25° Shea nut - ¥ 4 -
Rice Bran 10000-32000 20-28 8-15 49-54 5110 Rice bran +++ + ++ <<1
Corn 8000-20000 18-24 4-8 55-67 48 N - N - -
’ Esters are fatty acid, ferulic or cinnamic acid type.
Olive 100 <1 <1 75-80 414
brassicasterol;  °A-5avenasterol
Duchateau et al.

RBO plant sterols concentration: 32.25 g/kg. Ref. Baileys 523, 2005
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Triterpenols Contents & Functions in RBO

Phytosterols Nutraceutical Functions T
Sterols Cyclo- Cyclo- 24-methyl- | Cyelo-
Sample H.C, Ale. T altanol | altenol ¢ | branol
Campe. | Stigma. | f-sito. cycloalianol |
Eunctions: A 14.6 15.6 52 24.6 I 6.8 | 12.1 17.1 i 3
o B 12.3 12.0 4.7 23.6 6.7 I 120 25.3? 24
Cholesterol-lowering | Anti-cancerogenic X c 10.0 121 5.4 212 7.9 145 165 2.9
Anti-oxidative Immune modulatory — . . Industially 14.2 155 |57 25 ‘ 66 | 17 16.5 } 26
-atherosclerotic | Hypolipidemic '
Anti-ulcerogenic Hypocholesterolemia
Anti-inflammatory Hormones stimulate
Anti-allergenic Growth regulation Immune modulatory
Anti-bacterial Other effects Anti-inflammatory Improving fat utilization
Anti-fungal e Anti-Alzheimer Relax smooth muscle
Anti-dementia Cure skin trauma
Anti-obesity Anti-bacterial
Anti-asthma Anti-fungal
Anti-cancerogenic Other effects
Imperial College Imperial College
o Institute of Brain Chemisiry P g o Institute of Brain Chemistry P g
= and Human Nutrition + London = and Human Nutrition s London
s s
. . . Content of tocopherols and tocotrienols (ppm equivalent to mg/kg) in selected
Tocopherols and Tocotrienols in Some Qil vegetable oils
oil atoc  ftoc  ytoc  Stoc |aT3 4T3 6T3[ Toml
Canola 2n = 43 - - = 770
Qil Rice Bran Olive Canola Groundnut | Soybean Coconut 3 1 1 - 4 = iy 10
Corn 191 = 942 42 - == - 1175
Cottonseed - - - - = = < 1000
Groundnut = - - - - - = 650
Linseed 8 = 500 6 - - = 514
Jocoohices 81 51 650 87 1,000 Linola 0 - a6 - E 507
(ppm) Olive = = 2 i - - | 200
Palm 189 - - - | 207 405 9| %00
Palmkernel 2 21 9 = - 2 - 34
Rice bran 347 - 89 42 126 301 10 915
enol Sesame - - 35 - - - -
Tocotrienols( 336 0 0 0 0 Soybean 144 16 870 342 - - - 1370
ppm) Sunflower 608 17 11 - - - -
Walnut 563 - 595 450 = - -
Wheatgerm 1330 71 260 271 26 18 -| 1976

~ not detected or not reported
Information taken from appropriate chapters in Gunstone (2002).

Other different figures ly be taken as typical. They refer to crude oils
and levels will probably be reduced in refined oils.
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Biological Function of Tocopherol and Tocotrienols

Tocopherols &
Tocotrienols
Functions:

Anti-oxidative
Anti-tumor
Anti-inflammatory
Anti-aging
Cardioprotective
Anti-diabetic
Bone-protective
Immunomodulatory

Prescating icreased blood pecssure
Decreaing platelet aggregation

bl vessels
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PHOSPHOLIPIDS IN RICE BRAN OIL
16:0 18:0 18:1n-9 18:2n-6 18:3n-3

Soybean PC 205 4.9 20.2 48.9 55
Rice Bran PC 221 18 418 318 2.5
Rice Lyso-PC 18.2 15 435 35.1 a1/

PC: Phosphatidylcholine

Main Functions as Structural Lipids:
Forming the cell membrane

Regulating cellular activities

Joining circulation delivery system
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POLICOSANOL IN RICE BRAN OIL

‘Wax =) Policosanol (main C30, C28) ‘ H;/OH

Functions:

Anti-fatigue . potent antioxidants,
promote proper arterial endothelial cell

function, inhibit platelet aggregation and
thrombosis, and serve as effective
treatments for intermittent claudication.
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HYDROCARBONS IN RICE BRAN OIL

Squalene: e PP "’"
Hy H; H .
Qil Squalene (%USM)
Rice bran oil 11.75
Palm oil 1823
Olive oil 0.5-0.65
Walnut oil 2.83
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GLYCOLIF‘IDS IN RICE BRAN OIL

m% "’,ﬁ;\\,n

¥ = Lipd 1 e | N—H
o ke
Glycolipids: Glycosphingolipids and Glycoglycerolipids
Main Functions:
Anti-oxidant, anti-virus, anti-bacterial, anti-inflammatory, anti
atherosclerosis, Anti-inflammatory, anti-cancer, anti-tumor,
immune activity, etc
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NUTRACEUTICAL SYNERGISM AMONG BIOACTIVE COMPOUNDS

*RBO is a nutraceutical oil of multi-bioactive synergism

*The pigments bioactivities in coloured rice bran synergize
with the bioactives in normal rice bran

*RBO blended with other oils eg. olive oil etc

*RBO with other nutraceutical foods

«Concentrated or refined RBO bioactives with other

bioactives
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phpmm\\* < cholesterol absorption
T | Lipid metabolism

M rpL-c
Tecotrienols —————— | modulation |:> U4 apolipoprotein B
Saponines ————% Lipid synthesis inhibition -

16
Squalene /7—) T HDL-C

Mono- and poly- unsaturated fatty acids

Main effects of RBO components on plasma lipid pattern.

Cicero, et al. 2001
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LIPIDOMICS AS A POWERFUL TOOL
TO STUDY NUTRACEUTICAL MECHANISM

Estracellular Phaspholpid
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SUMMARY & FURTHER WORK

Further to understand the nutraceutical characteristics of
RBO

« To fully use more rice bran for producing more RBO
To improve the processing technology of RBO and its
other products

Further to study the RBO nutraceutical mechanism

« To fully take the unique nutraceutical roles of RBO

« Tomaximize the RBO nutraceutical functions by
synergism with other bioactives

To balance the dietary intakes of RBO with other foods
« Toimprove and optimize the local dietary patterns
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Current Studies on Nutraceutical Mechanisms
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Antioxidation mechanism Anticancer mechanism

Hypercholesterolemia
inhibition mechanism
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