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SUMMARY

[ . Completion of multi-functional alkaline mineral food additives.
II. 100% actual performance of research against goals and several prearranged development
items.

Ill. Determine research & development item

Determine the 'fermented embryo bud & bran’ as 2015 research item and accomplish
development and merchandization.

IV. Plan for research and application

Searching application fields of ‘fermented embryo bud & bran’ and development and
commercializing of ’alkaline salt’.
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o)z 6 28
HiS
%=}
Dljol' 5 21 -
aF
T (H:%) T Zebld | 224 | EB5EE 35
(Kcal/100g)
8.21 1411 | 18.02 | 4876 | 10.90
o)
715 w7 413.66 +0.28 | +0.94  +055 | +1.84 | +0.07
B 4.26 14.97 | 1955 | 52.47 8.75
Havd 445.71 +0.23 £1.04 | +0.42 | £1.84 | +0.15
O 7] =1 7}
Tﬂif’;],f 0.93 1.93 0.94 | 0.92 0.93 1.25
(o)
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dto|y : 3.2x107

OdE 2= :

A

1. Plate count

20|Y, LEt0jZo] B2 B4 HE (Api-zym Activity assay) |

; 1 Control
ﬁfH\JTJ j-‘M | ‘k s ‘@ w BT § 2 alkaline phosphatase
5 0 18 16 & fo 1 G l Nz s s e 1:2’ 0 3 Esterase (C4)
- 2 3 S e 4 Esterase lipase (C8)
' 5 lipase (C14)
e Y 3 @ ﬁ "3 a 6 Leucine arylamidase
. (€ L ¥ AN
| 7 Valine arylamidase
D25 6 8190
il § 8 Crystine arylamidase
9 Trypsin
10 a-chymotrypsin
11 Acid phosphatase
12 Naphtol-AS-BI-
phosphohydrolase
13 o-galactosidase
14 B-glucuronidase
alkaline phosphatase, Leucine arylamidase Zt& s p-glucosidase
acid phosphatase %I'EE! ( 11~17 7OI'_'-_E|) 16 a-glucosidase
N 17 B-glucosidase
HE= L e A e
420/ : BATHO| HHHOR 0|y, .
glucosaminidase
19 a-mannosidase
20 a-fucosidase
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3% 57.695 1.023 0.795 0.367 0.031 1.838 0.012 0.016 0.462 | 0.005

ks g/1000g 9.505 0.169 0.131 0.060 0.005 0.302 0.002 0.003 0.076 | 0.001

ppm 9505 169 131 60 5 302 2 3 76 0.8

3% 51.564 0.630 0.794 0.296 0.040 1.201 0.010 0.029 0.129 | 0.006

3’% g/1000g 8.546 0.104 0.132 0.049 0.007 0.199 0.002 0.005 0.021 0.001

ppm 8546 104 132 49 7 199 2

IS
S
—
—
—

73/ EERZ (%) 111.2 162.5 99.2 122.4 71.4 151.8 100.0 60.0 361.9 72.7

0.2g SAI28}/20 ml Y4 > 200% 7}423) > 3k ZE42 8|4
> ICP-AES

3. 220, gutn|Ze & &, $ EetR 0|t S &4
xx = a2k (mg/g)
T & i =
- g0 UM s game S EREE0 gy say
b 15.86+0.31 18.9+0.0 73121 395.3+3.0 36.9+0.3
o
O Et= 19.02+0.10 1.3+0.3 3.6+£0.5 2.3+0.2 12.5+3.5
Higg b 21.32+0.28 37.7+£0.0 12.0+3.5 266.9+16.7 94.7+4.6
'
ol O Et= 19.74+0.14 7.5£1.0 10.8+1.4 63.7+0.4 69.9+6.1
o P FE80%, 1AZH
o OEF2 FZ (95%) : 30, 2442t
40 - — 450
pL S
35 400
20 | ~ 30 350
g 3 s 3 300
?g m Hot water % 20 % 250
w10 - ex. £ £ 200
(& mEOHex. £ mTP E 150 aTs
5 S 10 S 00
TF mRS
0 - 5 50
Jo Jo 0 0
S




oFylell HIS QI xX20| SHALS al &
4. Y7, E20|Z, Yuin|Zd FEE0| i3t Y U g g
Anti-oxidant activity (%) Reducing 1Csos (ug/ml)
power 50
T2 FEE DPPH ABTS nitrite | Abs.700nm
500 pg/ml | 500 pg/ml | 200 ug/mi | 500 ug/mi | PPPH REE e
Hot water ex. 16.2 575 307 01575 >500 3827 >200
Mojz
EtOH ex. 41 12.0 58.8 0.008 >500 >500 159.2
Hot water ex. 174 70.7 263 03575 >500 246.6 >200
gr0jg
EtOH ex. 6.4 175 121 00725 >500 >500 >200
9.8 5.2 18.0
80.0
& 70.0
£ 60.0
2
g
£ m DPPH
b
8 mABTS
E nitrite

Hot water | EtOH ex.

8

DDPPH scavenging activity (%)
8

—e— 0l 0BEOHex.

200 30 a0 500

Concentration (ug/mi)

100

acy (%)

100 150 200

Concentration (ug/mi)

ABTS scavenging activity (%)

—e— 5l OREOHex

Concentrati

ion (ug/mi)

0s

Reducing power (Abs.700nm)

= DREOH ex.
= DRI o
ORIEOH ex.

L
3
= OBHW ex,

#4404

4
@
Vi

e

Concentration (ug/mi)
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=g ot

Clear zone : mm

Conc.s:a?opolﬁZ/disc Gram positive Gram negative Yeast
L.m S.a S.e B.s E.c P.a P.v St Ca S.c
0|2+ EtOH ex. - - - 11.0 - - 1.0 - - -
0/Z HW ex. - - - - - - - - - -
202 EtOH ex. - - - 8.0 - - 10.0 - - -
g 0]2 HW ex. - - - - - - - - - -
Amp/Mic (Tug/disc)| 24.0 25.0 18.0 20.0 14.0 11.0 36.0 12.0 24.0 28.0
ste ™ 2 (x control)
E) Conc.(mg/ml)
T PT aPTT
DMSO - 1.00+0.08 1.00+0.00 1.00+0.02
Aspirin 1.5 1.76+0.25 1.48+0.04 1.57+.05
Hot water ex. 5 0.99+0.07 1.06+0.07 1.35+0.11
5 1.57+0.18 1.35+0.01 >15
Moy
EtOH ex. 4 1.2940.11 1.15+0.05 2.87+0.46
2.5 1.1640.08 1.10£0.02 1.77+0.05
Hot water ex. 5 1.37+0.24 1.24+0.04 1.44+0.09
w0y
EtOH ex. 5 1.21+0.08 1.22+0.00 2.10+0.08
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AMES 717 A2 SE

« Aggregometer

= — o | N
daf ST Xolls &E

. HUYOBNE KB WAL
» Collagen : CHRONO-PAR COLAGEN (lot No. : 3408)

| =t
B

IRERRELEE]

A0 Z Eex. 0.25

AR R RN
T:fl“"
sl

. ) Platelet
Conc. Amplitude Lag time Area .
(mg/ml) (ohm) Slope (sec) under aggregation
activity (%)
DMSO - 14 2 2 105.9 102.0)
DMSO - 14 2 10 101.8 98.0)
Aspirin 0.5 5 0 52 28.3 273
Aspirin 0.25 9 1 a1 51.4 495
40| Z Hot water ex. 0.25 6 1 40 49.8 480
(IC50 : 243.24 ug/ml) 0.20 8 2 43 65.2 624
0.25 3 0 24 25.4 245
Ao Zt EtOH ex.

(IC50 : 189.27 ug/ml) 0-20 4 ! 16 317 30.5
0.15 14 6 5 126.1 1214

Aspirin (0.5mg/ml)

Aspirin (0.25mg/ml)

| e am |

0.20 0.15

4
I
f
I

Ervrrravy
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. . Platel

S0z (n§o7lfn.l) Anz:rlllrtnu)de Slope La(g; et|cr)ne lﬁ:;:r aggriet;eaiiton

9 activity (%)
DMSO - 14 2 2 105.9 102.0|
DMSO - 14 2 10 101.8 98.0
Aspirin 0.5 5 ) 52 28.3 27.3|
Aspirin 0.25 9 1 41 51.4 495
'%0|Z Hot water ex. 0.25 7 ! 42 553 53.2
(IC50 : 254.23 ug/ml) 0.20 12 2 26 94.5 91.0|
0.25 3 ) 54 22.6 21.8
uc%oi:ulI ggi%;;({nl) 0-20 4 ! 18 325 313
0.15 14 4 3 124.4 119.8)

Aspirin (0.2
| ~rtiits i)

S5mg/ml)

25 0|2 HW ex. 0.25

cheribbereg
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45 0[ 2t Eex. 0.25 0.15
S5 0/Z HW ex. 0.25 0.20
g 2y B}
AE 285 %) Amphotericin B
Conc. .
DMSO 0.0:0.4 (ug/m) 8dag™)
50 83.9:0.0
TritonX100 100.0+0.6
25 83.9:0.0
Hot water ex. -3.0£0.5
Aoz 12.5 83.9+0.0
EtOH ex. 95.2+0.2
6.25 76.5+0.0
Hotwaterex. |  -2.0:0.3 3.125 37.645.2
2oz
EtOH ex. 97.7+0.0 0 0.0+0.0
IC50 (ug/ml) 4.10
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1.61+0.09
1.81+0.27
1.66+0.15
1.75+0.04
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Biological Activities and Nutritional Analysis of Fermented Rice Bran
Prepared by Alka-Well (Food Additive)

Mi-Sun Kim!, Young Ja Cho?, Gun Seong Lee?, Seong Kyu Park?®, Sang Hwn Tak?, and Ho-Yong Sohn'

'Department of Food and Nutrition, Andong National University, Andong 760-749, Korea
2Alkabiz Co. Ltd, Kimpo, 415-849, Korea, and °D&Food Co. Ltd, Incheon, 424-290, Korea,
¢ Trlakchonjang Food Research Center, Andong Goeul, Andong 760-300, Korea

ABSTRACT

Rice bran (RB) Is the outer layers of rice grains and Is often produced as a by-product of milling in the production of polished rice (refined grains). It
contains high nutrition and rich in dietary fiber, essential fatty acids, vitamins and minerals. However, RB has limitations in usage of food industry due
to its rapid putrefaction and high rancidity. Roasting has been used as convenient and economical methods for long term storage of RB. In this study,
we prepared fermented RB (FRB) using Alka-well as food additive and its biological activities and nutritional characteristics were investigated.
Nutritional components including crude protein, crude lipid and crude carbohydrates in FRB were increased than those of RB, and minerals such as
Mg, Ca, Fe contents also increase in FRB. Total polyphenol, and total flavonoids contents also increased to 1.6~3 folds in FRB, thus the antioxidant
activity, measured by radical scavenging activity, of FRB was higher than RB. Also ethanol extract of FRB has strong lipid peroxidation inhibition
activity. Our results suggest that fermentation of RB Is alternative and effective method for long-term storage and high value-added food processing
for RB.

Key words: Fermented Rice Bran, Alca-well (Food additive), lipid peroxidation inhibition, long-term storage

RESULTS

Table 1. Comparison of water content, yields of ethanol extract, Table 2. Comparison of the contents of minerals between rice bran
their color differences and nutritional characteristics between rice and fermented rice bran.
bran and fermented rice bran.

Samples Mg Fe Ca Zn Cu Na Ni Pb Al As
, Color difference
Samples  pH  brix ] a p oF Photos g/1000g 9.505 0.169 0.131 0.060 0.005 0.302 0.002 0.003 0.076 0.001
RB
ppm 9505 169 131 60 5 302 2 3 76 0.8

Rice bran 6.0 2.8 55.5+£0.0 1.7£0.1 17.6£0.0 40.4+0.0

g/1000g 8.546 0.104 0.132 0.049 0.007 0.199 0.002 0.005 0.021 0.001

Fermented FRB
+ + + +
o bran 20 21  247+00  6.9+0.1 9.8+00  68.6+0.0 opm 8546 104 132 49 7 199 5 5 1 11
RB/FRB (%) 111.2 162.5 99.2 1224 714 1518 100.0 60.0 361.9 72.7
Samples Calories Water Crude  Crude Crude Crude Table 3. Comparison of the antioxidant activity of ethanol extracts
(F+9):%)  (Kcal/l00g) content  protein lipid  carbohydrates ash between rice bran and fermented rice bran 00
3 21 1411 18.02 48.76 10.90 Radical scavenging activity 54 m DPPH
' ' ' ' ' Extraction RC /ml S
5 41366 1028  :094 055 +1.84 +0.07 Samples  ~_ " 2 g/ 2600 " ABTS
DPPH ABTS  Nitrite  $50.0
BB 4.26 14.97 19.55 52.47 8.75 % 400
445.71 £0.23  £1.04  20.42 +1.84 +0.15 Hotwater ~ >500 3827  >200 300
RB S
RB/FRB 0.93 1.93 0.94 0.92 0.93 1.25 95% ethanol >500  >500 1592 % ?gg
. Hot water >500 246.6 >200 0.0 y o on y —on
. . ot water t ex. ot water t ex.
Table 3. Comparison of the contents of total flavonoid, total 95% ethanol >500  >500 >200 ex. ex.
polyphenol, total sugar and reducing sugar In ethanol extract Vitamin C 98 5 2 18.0 Rice bran e
between between rice bran and fermented rice bran. Rice bran
Fig. 1. Radical scavenging activity and reducing power of ethanol
Contents (mg/g-extract) extracts between rice bran and fermented rice bran.
Extraction  Extraction .
Samples colvent ratio (%) Total Total Total Reducing DSA* ASA** NSA*** Reducing power
Flavonoid Polyphenol Sugar Sugar
Hot water 15.86 189400  7.3%21  3953+3.0 36.9+0.3 .
Rice bran
95% ethanol  19.02 1.3+0.3 3.6+0.5 2.3+0.2 12.5+3.5 o
Hot water 21.32 37.7+0.0  12.0+35 266.9+167 94.7+4.6 —
Fermented . . .
rice bran *DSA :DPPH , **ASA : ABTS **NSA : Nitrite scavenging activity
95% ethanol  19.74 7.5+1.0 10.8+14  63.7+04  69.9+6.1
. . Fig 2. Comparison of Lipid peroxidation inhibition activity of ethanol
= Hot water ex . TP =75 extracts between rice bran and fermented rice bran.

W EtOH ex.
TF 350 RS 4.0 100

30 —e— DMSO
—o— —O0— BHT
S 300 3.5 - DMSO
25 ~ —O— BHT
o ) 80
£ —w— Rice bran
£ 250 3.0 -

20 ..2
o 200 2.5

)

S 150

20

15 -

—<— Fermented rice bran

60 -

15

Contents (mg/g)

10 -

2.0
40 -+

Extraction ratio (%)

Abs. 500nm

10 100

20 A

lipid peroxidation inhibition activity (%)

1.5 -
5
0

1.0
. 0
Hot water ex. FtOH ex. Hot water ex. ‘ FtOH ex. Hot water ex. EtOH ex. Hot water ex. ‘ EtOH ex. 0-5 1

rice bran rice bran rice bran

0]

Time (day) Time (day)




Anti-thrombosis, Anti-cdiabetes and Anti-oxicdant Activities of
Roasted and Fermented Rice Bran

Mi-Sun Kim!, Young Ja Cho?, Gun Seong Lee?, Seong Kyu Park?®, Sang Hwn Tak?, and Ho-Yong Sohn'

'Department of Food and Nutrition, Andong National University, Andong 760-749, Korea
2Alkabiz Co. Ltd, Kimpo, 415-849, Korea, and °D&Food Co. Ltd, Incheon, 424-290, Korea,

¢ Tlakchonjang Food Research Center, Andong Goeul, Andong 760-300, Korea

advantage and bioactivity of RB is well reported, the usage of RB in Food Ir
Investigate the useful biological activities of processed RBs (Roasted and fermr

ABSTRACT
Rice bran (RB), a by-product of milling process for polished rice (refined grains), iIs the outer layers of rice grains. Although the nutritional

dustry was limited due to putrefaction and rancidity. In this study, to
ented RB), the ethanol extracts and their subsequent solvent fractions

and water residue were prepared using hexane, ethylacetate and butanol. In component assay, content of total polyphenol and total flavonoids in RB
were decreased to 42~61%, and 70~83%, respectively, by roasting and fermentation. The radical scavenging activities in RB were also decreased by

roasting and fermentation. However, anti-coagulation activity was increased in fermented RB, and platelet aggregation activity was increased Ir
roasted and fermented RB. Further analysis revealed that hydrophobic hexane fraction and ethylacetate fraction has strong platelet aggregatior

Inhibitory activity. Our results suggest that the roasted and fermented RB have an enhanced anti-thrombosis activity compared to raw RB, and the

hexane and ethylacetate fraction of roasted and fermented RB could be developed as novel anti-thrombosis agents.

Key words: Roasted Rice Bran, Fermented Rice Bran, Anti-oxidation, Anti-thrombosis

RESULTS

Table 1. Comparison of water content, yields of ethanol extract, and their color differences between

Fig. 1. Rice structure . .
J fermented rice bran and roasted rice bran.

ey Samples Water content Extraction Color differences Photos
. P (%) yield (%) ] 3 b Delta E
ericarp
m&g‘uyw } BRAN Rice bran 11.6+0.2 237 58.3+0.0 26+0.1 18.8+0.0 38.4+0.0
Endosperm Roasted
SR b 3.6+0.0 9.9 46.5+0.0 6.4+0.0 18.9+0.0 49.6+0.0
Fermented 3.6+0.0 19.7 24.7+0.0 6.9+0.1 9.8+0.0 68.6+0.0
rice bran

Table 2. Comparison of the contents of total flavonoid, total Table 4. Comparison of the in-vitro anti-platelet aggregation activity of the
polyphenol, total sugar and reducing sugar in ethanol extract ethanol extract fermented rice bran and roasted rice bran.
between fermented rice bran and roasted rice bran.

Chemicals Conc. Amplitude Slope Lag time Area PARY
Component (mg/g-extract) /Extract (mg/ml) (Q) (QQ/min) (sec) under (%)
Samples Total Total Total Reducing
flavonoid polyphenol sugar sugar DMSO ] 19 z 16 137.75 100.0
Rice bran 13.0+0.3 18.1+0.8 77.0+0.0 20.7+1.0 Aspirin 05 10 1 30 60.8 44.1
Aspirin 0.25 18 2 24 111.6 81.0
Roasted 0.140.3 11.042.8 15.0+0.0 112403 P
rice bran Rice bran 0.25 5 2 34 41.3 32.6
Fermented
ice bran /75+1.0 10.8+x1.4 63.7+t04 69.9+6.1 EtOH ex. 0.20 7 2 16 57.6 45.5
(IC5 : 198.51 ug/ml) 0.15 24 9 2 249.3 196.9
Fig 2. Comparison of the antioxidant activity of ethanol 025 1 16 156 11 3
extracts between fermented rice bran and roasted rice bran. Roasted 0125 1 19 195 14.2
40 0.18 rice bran
. (ICs : 76.85 ug/ml) 0.080 2 8 45.6 33.1
3 . 0.0625 21 10 2 175.0 127.0
14
30
0.12 | Fermented 0.25 3 0 o4 22.6 21.8
25 . " Rice bran rice bran 0.20 4 1 18 32.5 31.3
|  Roastedrice (IC50 + 189.44 ug/mi) 0.15 14 4 3 124.4 119.8
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Table 3. Comparison of the in-vitro anti-thrombosis activity of
the ethanol extract fermented rice bran and roasted rice bran.

Fig. 3. Diagram of impedance changes during platelet after addition of
aspirin and extracts prepared from RBs in whole blood aggregometer.
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The present invention relates to hydronium stabilized

silicic acid nanoparticles,

ol




from the said diluted suspension, to the powder
obtained from the said dehydrated suspension and to
the preparation or dosage form obtained from the
said suspension, formulation or powder, to their
preparation and their use in all kinds of applications
in the domains of food, medicine, pharmaceutics,
cosmetics. The present invention provides a stable
suspension of colloidal silicic acid nanoparticles
having a pH lower than 0.9, a molar silicon
concentration between 0.035 and 0.65, a free water
concentration of at least 30% (w/v) and a ratio
between hydronium ion and Si molar concentrations

higher than 2 and preferably inferior to 4. The

-0545 , _ ,
1 5 | present invention further provides a method for
5)301069)' preparing a stable suspension of colloidal silicic acid

nanoparticles, which comprises the steps of providing
an agueous inorganic or organic silicon solution and
quick mixing said aqueous inorganic or organic
silicon solution with water containing a strong acidic
compound at a temperature inferior at 300°C,
preferably comprised between 1 and 25°C, to form a
suspension of colloidal silicic acid nanoparticles
having a pH lower than 0.9, stabilized by hydronium
jons, the ratio between hydronium ions and Si molar
concentrations being higher than 2 and preferably
inferior to 4, for a molar silicon concentration
between 0.035 and 0.65 and a free water

concentration of at least 30% (w/v).

?ggas The present invention provides a continuous process
~0000 | for producing calcium phosphate nanoparticles in a

10

J-ain

1
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network mixer or static mixer reactor, fed by a
calcium solution, a phosphorous solution and an
alkaline solution and, optionally, one solvent or
dispersing agent. The proposed process enables the
micromixing control, which is essential to form
nanometric structures, but it is also a determining
factor in the crystals purity, crystallinity and
morphology. The reactants distribution scheme at the
inlet of the reactor and along the reactor, performed
continuously or varying in time, is also a crucial
(320071. factor to programme the pH of the reactant media
07.16) along the reactor. The calcium phosphate
l/:LUIDI nanoparticles suspension that exits the reactor can
N:OVA be submitted to further aging, ultra—sounds,
= separation, drying, sintering and milling processes.
Some calcium phosphates are considered
biomaterials, used as: food additives and nutritional
supplements; bone graft for bone replacement,
growth and repair; biocements and coating of
metallic  implant. Some of the most recent
applications include their use in cosmetics,
toothpaste and in esthetical treatments for
diminishing wrinkles by stimulating conjunctive tissue

formation.

The invention relates to a mixture of salts,

comprising two or more salts of formulas M(X)2 and

PCT-N

L2004 M(X) (OH) wherein M is an alkaline—earth metal

50002 cation and X is an organic carboxylic acid anion, the
11 | 2 | (2004. | alkaline—earth  metal being one (or  more)

?8'06) alkaline—earth metal (s) and the organic carboxylic

VERDU acid being one (or more) organic carboxylic acid(s).

gv T Preferably, the alkaline—earth metal is calcium and

the organic carboxylic acid is propionic acid. The

1
25 \TVETEN |



invention also relates to a solution or suspension,
comprising water and dissolved or suspended therein
said mixture of salts. And to a dough, comprising
said mixture of salts in addition to flour, water, yeast
and common salt. And to a method of making a
bread product comprising baking said dough, and to

a bread product obtainable by said method.

L2JOOG§ The invention relates to a stable uncrosslinked
91647 hemicellulose paste and also to a method for
?2006 production thereof. The hemicellulose obtained by
06.07) alkaline extraction from a hemicellulose—containing
EJSOeer;eg material is thereby treated in the alkaline medium with
12 ;Cﬁ 11/ an oxidant, subsequently the pH value is reduced.
g??g; Subsequent thereto, precipitation and separation of
~ excess ligui is effecte Wi ormation of a
)/ liquid is effected with formati f
E;g?_ng homogeneous and stable paste. The pastes
esellsc according to the invention are used in the field of
Qu? Pt foodstuffs and food additives.
U S An animal protein—containing food product contains
gggg; animal protein, water and an amount of an alkali
1 silicate effective to enhance the moisture retention of
= (2003. | the muscle food product. A method for treating an
13 | = | 08.13)) _ , o _
= / animal protein—containing food product to improve
DaAn/igc the moisture retention of the food product includes
o]
the step of contacting the muscle food product or
food product ingredient with an alkali silicate.
J p [2 2]
A | 1999- | (DR D154 LZEE 0IR3 2R AL AE
14 | 5 11545
= 0 EIOMM =42 ¥ 1 X 2o M3
(1999. | [a1Z2 2C] AZ HIIM X822 =222 12/H 7
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