1 COMPOSITION FOR MULTIPLE HEALTH BENEFITS AND METHODS THEREOF FIELD OF THE
INVENTION The present invention relates to a composition having antioxidant, anti-diabetic, anti-
pigmentation, antistress and liver protective effects produced by the method. The 5 composition
produced by the method also having immunostimulatory effects on proliferation of immune cells and
cytotoxic effects on human cancerous cells. BACKGROUND ART Mung bean (Vlgna radiate), has
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protective effects, The present art will also cover the immunostimulatory effects on immune cells
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15Accordingly, there is provided a nutraceutical comprising a composition as defined above and a
nutraceutical acceptable carrier. Preferably, the nutraceutical is a food product, foodstuff, dietary
supplement, nutritional supplement or a supplement composition for a food product or a foodstuff.
Accordingly, the composition as defined above for usg as a medicament. 20Accordingly, there is
provided a cosmetic composition comprising a compaosition as define above and a cosmetically
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mung bean in a preferred embodiment of the invention.
According to a first aspect of the invention, there is provided a composition for

promoting health comprising extract of fermented mung bean; wherein the extract is a
product of fermentation of mung bean with Rhizopus sp. The provision of
fermentation of mung bean with Rhizopus sp. is advantageous as it produces

30 fermented mung bean extract high in GABA, free amino acids, polyphenols, wherein
the  composition exhibits  antioxidant, anti-diabetic, anti-pigmentation,
immunostimulatory effects on immune cells proliferation and cytotoxic effects on
human cancerous cells, liver protective effects, antistress activities which are
beneficial in promoting health.

35 Preferably, the Rhizopus sp. is Rhizopus microsporus.

Accordingly, the fermented mung bean comprises moisture content ranges from 3 to
7%, fat content ranges from 1.5 to 4.0%, protein content ranges from 27 to 37 %,
crude fibre content ranges from 1.5 to 3.0%; and carbohydrate content ranges from
45 to 60%.



5 FIGURE 6: illustrates IC50 value of different types of bean extracts to scavenge free radical in
1,1-diphenyl-2-picryl-hydrazil (DPPH) assay in a preferred embodiment of the invention. FIGURE 7:
illustrates ferric reducing antioxidant power (FRAP) value of different 5 types of bean extracts in a
preferred embodiment of the invention. FIGURE 8: |IIéJstrates total soluble phenolic acids content of
different types of bean extracts in a preferred embodiment of the invention. FIGURE 9: illustrates
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anti-diabetic and liver protective substances. 5 The present invention also provides a met

preparing tefpavk extrsels @) theirmadens 55 \eHh - dpirairsdypsass flow for preparation of
starter culture used for preparing fermented mung bean/soy bean in Example 1 and Example 2.
Describe Hereordirghradhe is(8) fuetheddomprises ithe afepsefited mung bean extract comprises the
steps®f: (& pdeyzaivigdhherfinegdusede (lof fieomdated) iengnbeara@aa $6lvetit;Rhizopus sp.; (c)
incubating(t)esepargtrepa Egebocatyjthofeohenidsg the mung bean anaerobically for a period of time;
(e) drying and grinding the fermented mung bean to a fine powder; and (f) extracting the fermented
mung bean extract rich in bioactive from the fine powder of step (e). Most preferably in step (b) the
Rhizopus sp. is Rhizo pus microsporus. 15FIGURE 2 illustrates detail steps of preparing a fermented
mung bean as in Example 1 prior to extraction. Whereas, FIGURE 3 illustrates detail steps of
preparing a fermented soybean as in Example 2 prior to extraction.



Non-fermented soybean extract, non-fermented mung bean extract and fermented soybean extract
were also studied and used for comparative purpose. 20 The method for preparing a fermented mung
bean extract wherein the extraction step (f) further comprises the steps of; dissolving the fine powder
of fermented mung bean in a solvent or water; separilting a layer containing solubles; freeze drying the
layer containing soluble to obtain the fermented mung bean extract rich in bioactive. In one
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washing thg gepulle 6ayd; boiling the dehulled mung bean in water, draining'and cooling to
room temperature and drying the dehulled mung bean to a moisture content ranging from 45% to 55%.
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germinate muné/ ean in a solvent or water; (b) separating a layer containing
solubles; (c) freeze drying the layer containing soluble to obtain the germinated mung

20  bean extract rich in bioactive.
Preferably, freeze drying method is use to produce a dried powder composition.
BRIEF DESCRIPTION OF THE DRAWINGS

The invention is illustrated, although not limited, by the following description of
embodiments made with reference to the accompanying drawings in which:

25 FIGURE 1: illustrates process flow for preparation of starter culture for fermentation
process of the production of bioactive fermented bean extract in a preferred
embodiment of the invention.

FIGURE 2: illustrates process flow of fermented mung bean in a preferred
embodiment of the invention.

30 FIGURE 3: illustrates process flow of fermented soybean in a preferred embodiment
of the invention.

FIGURE 4: illustrates process flow of anaerobic germination for mung bean in a
preferred embodiment of the invention.

FIGURE 5: illustrates total phenolic content of different types of bean extracts in a
35 preferred embodiment of the invention.
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FIGURE 6: illustrates ICsp value of different types of bean extracts to scavenge free
radical in 1,1-diphenyl-2-picryl-hydrazil (DPPH) assay in a preferred embodiment of
the invention.

FIGURE 7: illustrates ferric reducing antioxidant power (FRAP) value of different
5 types of bean extracts in a preferred embodiment of the invention.

FIGURE 8: illustrates total soluble phenolic acids content of different types of bean
extracts in a preferred embodiment of the invention.

FIGURE 9: illustrates immunoproliferative responses of splenocytes after treated with
different types of bean extracts in a preferred embodiment of the invention.

10 FIGURE 10: illustrates immunoproliferative responses of thymocytes after treated
with different types of bean extracts in a preferred embodiment of the invention.

FIGURE 11: illustrates picture of blood glucose changes of normaglycemic mice
treated with different types of bean extracts prior to 8 hours fasting in a preferred
embodiment of the invention.

15 FIGURE 12: illustrates of blood glucose changes of glucose induce hyperglycemic
mice treated with different types of bean extracts concurrently feed with glucose
solution in a preferred embodiment of the invention.

FIGURE 13: illustrates of blood glucose changes of alloxan induced diabetic mice
treated with different types of bean extracts concurrently feed with glucose solution in
20 a preferred embodiment of the invention.

FIGURE 14: illustrates of blood glucose changes of alloxan induced diabetic mice
treated with different types of bean extracts continuously for 10 days in a preferred
embodiment of the invention.

FIGURE 15: illustrates swimming time of mice for antistress study treated with
25 different types of bean extracts in a preferred embodiment of the invention.
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DETAILED DESCRIPTION OF THE EMBODIMENTS

In order to achieve the above object of the present invention, the present invention
provides a composition for promoting health comprising a fermented or a germinated
mung bean extract wherein the extract having activities of antioxidant, anti-

5 pigmentation, anti-diabetic, antistress, and liver protection effects. Besides, these
extracts also possess immunostimulatory effect on immune cells proliferation and
cytotoxic effects on human cancerous cells.

In one embodiment of the present invention, the composition for promoting health
comprising the fermented mung bean extract; wherein the extract is a product of

10  fermentation of mung bean with Rhizopus sp. Most preferably, the Rhizopus sp. is
Rhizopus microsporus. Rhizopus sp. 5351 from MARDI’'s collection was used for
fermenting. The Rhizopus sp. 5351 was identified by CABI (IMI Number 500245) as
Rhizopus microsporus. Rhizopus microsporus is readily available and accessible
from MARDI as starter culture.

15 In order to achieve the composition of the present invention, studies were conducted
on the content of the fermented mung bean prior to extraction. The fermented mung
bean preferably comprises moisture content ranges from 3 to 7%, fat content ranges
from 1.5 to 4.0%, protein content ranges from 27 to 37%, crude fibre content ranges
from 1.5 to 3.0%; and carbohydrate content ranges from 45 to 60% as indicated in

20 Table 3.

The present invention also provides a composition for promoting health comprising
extract of germinated mung bean. A content studies prior to extraction step shows
that the germinated mung bean preferably comprises moisture content ranges from 3
to 7%, fat content ranges from 1.5 to 2.5%, protein content ranges from 27 to 33%,

25 crude fibre content ranges from 1.5 to 6.0%; and carbohydrate content ranges from
50 to 60%.

The composition for promoting health of the present invention is usable as an agent
for the treatment, co-treatment or prevention of diabetic, immunodeficiency or
suppression of immune cell proliferation, skin pigmentation, liver damage, and stress.

30 In one embodiment, a nutraceutical may be formulated comprising a composition and
a nutraceutical acceptable carrier. The nutraceutical may take the form of a food
product, foodstuff, dietary supplement, nutritional supplement or a supplement
composition for a food product or a foodstuff.

The composition for promoting health of the present invention is for use as a
35 medicament.

In another embodiment, a cosmetic composition comprising a composition of the
present invention and a cosmetically acceptable carrier. The cosmetic composition
which is a skin care preparation.



3.326 0.100 3.212 EAAs 0.040 0.702 1.040 0.007 1.104 Each value in the table represents the mean
standard deviation from triplicate analyses Abbreviations: " indicated essential amino acid; AA = amino
acids; FAAs = total free amino acids content; EAAs = total essential amino acids content; MB = mung
bean; GMB = anaerobic germination of mung bean fgr 72 h; FMB = aerobic fermentation of mung
bean for 24 h, followed by anaerobic 35fermentation for 24 h; SB = soybean; FSB = aerobic
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fermented and germinated mung bean extracts reduced 0od sugar of normaglycemic mice 30
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fine powder of step (c). FIGURE 4 illustrates detail steps of germinated mung bean

as in Example 3 prior to extraction. The extraction step (d) further comprises the
35 steps of: (a) dissolving the fine powder of germinated mung bean in a solvent or

water; (b) separating a layer containing solubles; (c) freeze drying the layer

containing soluble to obtain the germinated mung bean extract rich in bioactive.



The composition comprising fermented and germinated mung bean extract of the present invention
were able to recover the liver profile of mice under the acute injury induced by ethanol. The resultant
product from fermented or germinated mung bean may preferably dry 10 to obtain concentrated
bioactive extract. Drying may be achieved by spray dsrying or freeze drying. Preferably, freeze drying
method is use to produce a dried powder composition. The composition of the present invention may
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use is as WAt T ageh LHsrentisEmentalion SRdI¥oRe present invention which comprises fermented

munggoeag £xtract or gefjainated muggygean extract,:\Mgt vegetablegls, Tween 285getyl alcohol,
water, xantham gum and sorbitol. 30The compg3toy Doy Iveigngsent invention also provides a cosmetic
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bean extrd#ts show sigriifiddnt inhibitibR4fect again$t@Be tyrosinas®88zyme for Pidgfdentation
proceg}s f‘IgExampIe 1Q\g gng Bean f%r%ﬁ ntation witf: :I’f@ﬁlzopus sp. \% (Rhlzop %ICI’OSpOI’US) For
the solid s fermenta (elrgtlght indi q d water (1:3 w/v)

Hf mung mung be 1 @s soaked (g
for 18 houc,quThe dehullggdgmung beap yyas washed fgwr§mes 5 andggete boiled i sater (1:6 wiv) for
60 minuteFhedrained and©osled to roemaemperatured. The cooked muuo@p bean was.wkied to the
moisture odlatent of 45 -035% before iAd@alated with MARDI's Rhlzo@tﬂﬁ%p 5351 &tedih at the level of 2
g/kg4un ggg\ﬂh packe%gpgéjaerforate(g @gﬁg&/ethylene tgag% (thickness] gg@ 20 mm Fbratlon distance:
1 cm apart,, L00 g cookeggygiung beanpgigpack). Thegjnggulated mupgean 10 W%szgeroblcally
incubated ffyroom tempegigire (30C)dan 24 hours, fallgyved by anaegoebic fermentatigs for 24 hours
before drymee fermented.ooung bean ab6sC for 1 dag.and lastly, groueabto fine pawader as illustrated in
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Crudgs|:,bf@dﬁb&%};ﬁ@@@mk&g@ﬁy@ﬁydraaI ( PPH). The result shows that the fermented

mung bean extract able to scavenge the free radical at lower concentration as

compared to non-fermented mung bean extract, germinated mung bean extract, non-
fermented soybean extract and fermented soybean extract.



MB3-710-1525-2710-1560-65GMB3-715-2527-3315-6.050-60FMB3-71.5-
4.0 27 - 37 1.5 - 3.0 45 - 60 Abbreviations: MB = mung bean; GMB = anaerobic germination of mung
bean for 72 h; FMB = aerobic fermentation of mung bean for 24 h, followed by anaerobic fermentation
for 24 h. 20Example 5 Extraction of Example 1 and 2,Powderized fermented beans from Example 1
and 2 were subjected to extraction for the following application. The water soluble bioactive extract

was extraciad fEap § %@H%’Ht%ﬁgﬁ@d%@ﬁn%lé bligdraateh té&oﬁﬁuﬁé Iha e @r‘?ﬂ'irﬁ%"t@’t?%ﬂmgea”

with 25 th% m0|sture C nt?% s St IIed Wa ure W,
Vigorous! qt P%B’e”°'€eXYﬁ¥ Alig chiPs
gorous >T/F$ N or énu es owe I@{ézen rifu m or
minutes. H%Erﬁat H LR 8r5l\9e'i‘?1 g aoNdaNt @’@ie t}S Peafii'a
concentra@ﬁ%’@ﬁcﬁ%@t@écb@k’aﬁﬂ@@s The result indicates that fermented mung bean
5 extract shows the highest FRAP value. The composition comprising extract of

fermented mung bean of the present invention are also rich in phenolic acids as
illustrated in FIGURE 8. FIGURE 8 illustrates total soluble phenolic acids content on

different types of bean extracts. The soluble phenolic acids profile of each extract is
summarized in Table 2.

10 Table 2. Soluble Phenolic Acids Profile of Different Bean Extracts

Bioactive Protocatechuic B- Vanillic Caffeic Syringic p- Ferullic
Extract Hydrobenzoic Acid Acid Acid Coumaric  Acid
Acid
(ug/g extract)

MB 2.93 4.59 0 0 0 8.97 0

GMB 12.94 4.63 3.74 14.04 0 7.02 4.70
FMB 201.32 0 16.30 7.05 15.26 7.50 6.17
SB 0 0 0 0 10.49 0 7.76
FSB 15.22 6.19 4.64 0 3.36 7.85 5.38

Abbreviations: MB = mung bean; GMB = anaerobic germination of mung bean for 72 h; FMB = aerobic
fermentation of mung bean for 24 h, followed by anaerobic fermentation for 24 h; SB = soybean; FSB = aerobic
fermentation of soybean for 30 h, followed by anaerobic fermentation for 20 h.

The composition comprising extract of fermented mung bean or germinated mung

15 bean of the present invention exhibits immunoproliferative effect as illustrated in
FIGURE 9 and FIGURE 10. FIGURE 9 illustrates immunoproliferative responses of
splenocytes after treated with different types of bean extracts. FIGURE 10 illustrates
immunoproliferative responses of thymocytes after treated with different types of
bean extracts.

20 The composition comprising extract of fermented mung bean or germinated mung
bean of the present invention exhibits anti-diabetic property as illustrated in FIGURE
11, FIGURE 12, FIGURE 13 and FIGURE 14. FIGURE 11 illustrates picture of blood
glucose changes of normaglycemic mice treated with different types of bean extracts
prior to 8 hours fasting. Whereas, FIGURE 12 illustrates the blood glucose changes

25 of glucose induce hyperglycemic mice treated with different types of bean extracts
concurrently feed with glucose solution. FIGURE 13 and FIGURE 14 illustrate the
blood glucose changes of alloxan induced diabetic mice treated with different types of
bean extracts for 3 hours and 10 days, respectively. None of the fermented and
germinated mung bean extracts reduced the blood sugar of normaglycemic mice

30 lower than their initial blood sugar. On the other hand, feeding of the fermented
mung bean extract and germinated mung bean extract to glucose induced
hyperglycemic and alloxan induced diabetic mice was able to regulate the blood
glucose level.

The extracts were used in antistress study, the result shows that fermented mung
35 bean extract and germinated mung bean extract exhibit antistress effect comparable



30Extraction of Example 3 Powderized germinated mung bean from Example 3 was also underwent
extraction. The water soluble bioactive extract was extracted from germinated mung bean using
distilled water. A total of 1 g fine germinated mung bean powder with the moisture content of 2.0 - 2.5
% was mixed with 20 mL distilled water. The mixture yas 35vigorously shaken at 300 rpm (30C) for 30
minutes, followed by centrifugation at 13 10,000 rpm for 5 minutes. The supernatant obtained was
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to 78.8% A FoPRSHHANLRIAH i AR iR GF S PSS TUIT0EAT (R SRISERRI: Hhih at
40.490 A; ﬁ@mb@m @@%Otﬁ%?@%ﬁmcét‘é@@%ﬁ@%rﬁwmg 15aw bershiavefdry ribfaadeingt 99.9%
for 20 anoftesz2 IdnyingQuareficatibn freszeadiyingimethiitdtionseutoesrobtainecal Hyidajgudiwgdmown
amounts af@npoeitieitls standard and GABA as external standards with known retention times. The
total essential amino acids were calculated based on the sum of phenylalanine, threonine, methionine,
leucine, istleeictanlyssitoandlatime. presénielnoé@idBAraay fize durtheraqideq@ssepratile foim
anaerobicallrabayfivalsataiaplentbberal iimensedtonnheasxantplferoientedsnposiibarenay
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acid %(hurvgfe?'ﬁsema%WE V@&?&é\%mﬁ EPSSPF?E“&Cld calibration curve as shown in FIGURE 5. As can

be observed, the fermepted m bean tract ha e sub 0|IC content. Example
o 15DeterHIRHONBP S aawﬁy el (RN Jﬁﬁé;a Aha rdicamsit,
extracts wf%' tgﬁe@r@é’ﬁ@t@ﬁ Gioheina HyRAICEYPPH) rdTr?Q’ t&@ﬁ&fb%gd@boﬁt@b%)

procedurelmmumdaflmeamtetutmmmcgéimﬂrelt@raimrmﬁﬂdarbeeﬁsaneretraaeacted by boiling with
distilled water at 100C for 10 minutes. The DPPH stock solution was 20 prepared by drssolvrng 24 mg
DPPH witf ¢80 e ABAkIes RIMAeAISIB R dtAe SuEact RRaNARiHGEHRRIEA V%@BB%W@H 8§°r"n|xmg 10
mL stock solution with 45 etha tq.obtajn an absprbance of l 1 0.02 units t nm usi
Spechbph A HEISTE 180 PSP tET T o U PR TEC B p o R B it
DPPH sol¥{[iPRIRe aﬁ@@ﬂtand sha@?tev BUAHURIS. PheUSE diScASIiM IR SST R ré‘t%ﬂﬂ’é@%?ter left
stand for 3PMANEEIOT héhgapkasaiditivretian abbsih aereniiss eanamiadumniingt Bagmeaxtact
comparedavifeentitzatie ¢ ontnog B850 @rtrdtowithorexpettibtenils, TeEwaES dettyimahashish walher DPPH
calibrationeimyrienetedibe sasrgntration of sample required to scavenge the 50% of the DPPH free
radicals and the result was presented in IC50 value as shown in FIGURE 6. 30The scavenging ability
was 8@lculbed anipbsitionSof viea gingsactivity €¥)on [ 2ls¢ASsadeple AoSaowmticohp i ddsitlexafople 10
Determinagign gigandinedelant pesivibtigairg SR Mesand. hﬁt’éRérﬂtéﬁfﬁéd wia¢ genfinaesidingne
method ofkhPeRgaal < Uicfiircainci ot iens i ding S A aoRINE RAISHE 4d)
CZH3NaO§ %%%%g&gé&?éegé 02) pH 3.6, 10 mM TPTZ (2, 4, 6-tripyridyl-s-triazine) solution in 40
mM HCI 20 solution. The fresh working solution was prepared by mixing 25 mL
acetate btrfrsre?néfrat TR Zoreluianidnchfon ML RG2S eltion ashdhenuts wadReday 37C
befor,’% u&gg té)ﬁaé% %%Pn%‘egf bioactive extract (5 mg/mL) from germinated or fermented beans was
allowed tor a § FRAP solution and shaken vigorously before left to stand for 30
minutes in the dark. The reading of the colored product (ferrous tripyridyltriazine complex) was taken
at 593 nm. The 5 ascorbic acid was used as a standard and was linear in the range fall between 20 to
200 ppm. The result was expressed as ascorbic acid equivalent (mg AAE/ g extract) as summarized in
FIGURE 7. The result indicates that germinated/fermented bean extracts show higher FRAP value.
Example 11 10Determination of soluble phenolic acids compounds Soluble phenolic acids compounds

in germinated or fermented beans (5 g each) were extracted with 70% ethanol (4 x 50 mL, 10 min
aarh) accordina to Tian et al (2004 Fach eviract wae nonled and evanorated to 10 ml at 2R0C 11inder



15 2.5% methanol and analyses of soluble phenolic acids compounds were carried out with a HPLC,
Alliance Separation Module (Waters, 2695), equipped with a diode array detector (Waters, 2996). A 10
pL aliquot of sample solution was separated using a reverse-phase analytical column (100 mm x 34.6
mm Chromolith Performance RP-18e, Merck) with thJ temperature controlled at 30C. The mobile 20
phase consisted of mobile phase A (methanol and dlstllled water mixtures at 2.5:97.5, v/v) and mobile
phase B (methanol and distilled water mixtures g, 3hafe V) With a flow rate of 2.1 mL/min. Both
mobile phase A and B were adjusted to pH 3 with H3PO4. Gradient elution was performed as follows:

from 0 to 5 MMukgOBeln ffermaiRRiB Wil RHIFPERS H. 053 5P ORP RBHLA. MftRds pordsin, linear
gradient from 90 to 25 82% A, from 10 to 15 min, linear gradient from 82 to 75% A; from 15 to 20 min,

linear gradtenttfiersolidl tetslefeiricaratishto2a ony, begay gradicbelinnyas taRked\ pasehitnia2 to 24
min, linearggagieniBaIp @ 1 Wh8% A 5’%!@ﬁgemngceaﬁmwamﬁg%azﬁqmewaw@&%wnrﬁ@@s and

UV spectra (280 5m) f
obtanca g Sb&%‘.i? Fé“é&“wg’fe?"@%‘?‘gure ﬁﬁ‘n}%'u“nﬁ s{?"ég” g stam?géfd‘gﬁqfo”t Doble

extern
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vanillic acReQengReyaed - MARLY- %d?lﬁ%%“éc?& amePreritiady %’d W&‘eoér?o ITRYBYRE 8.
16 ExampRkean. spackesmianaaiéeralas ispietbylghtr hags  biddassyetmnadnany i@?ﬁfférm%@nbeans
was studietisigirgetytaxinapaiit Hibigncaskay usimplbsaogies padkl).- DPikesutaliestrmesgbeart al.,
19960 Extyagss aamipednysingisatigssalyad ordigsitied maies tBafhplfoprrertimiien flkhved/ o). KOJ'iC
acid was UgesbasoRosivecrratiah 1P ph AbEASB SRR P ehdiriAE AR arllco Beai alieBSOVRST
combined yi 30l gl hY/as0ASe (AL BESIEL: LLINRYLRBESAENS ey, PH 6.8) in rplcate in a

n

96-well microtitre plates A er iIncubatio room temperature for 5 minutes, 110 pL of substrate (2mM
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followed by anaerobic fermentation for 24 h; SB= soybean; FSB = aerobic fermentation of soybean for
30 hzfollowed by anaerobic fermentation for 20 Bxahdple 3

Mung bean anaerobic germination

Mung bean was also subjected to anaerobic germination in another example. A 100 g
of mung bean was weighed and washed few times to remove any dirt. The cleaned
mung bean was soaked with 500 mL distilled water with adjusted pH to 4 at 40°C for

30 4 h. Then, the bean was transferred to anaerobic jar and incubated under anaerobic
condition for 72 hours in the dark condition at room temperature. Finally, the
germinated mung bean was dried at 75°C for 2 days before ground to fine powder
(FIGURE 4).



Example 13 Cytotoxic activity on human breast adenocarcinoma cell line MCF-7 Cytotoxic effects of
the germinated and fermented bean extracts on human breast adenocarcinoma cell line MCF-7 was
determined using 3-(4,5-dimethylthiazol-2-y1)- 5 2,5-diphenyl tetrazolium bromide (MTT) colorimetric
assay. A total of 2 X 105 cells was treated with the b{gactive extract from germinated or fermented
beans and incubated in a 96 well plate at 37C under 5% CO2 incubator for selected periods (24 h, 48
h, 72 h). After incubation, 20 pL of MTT at 5 mgﬁgh,ﬁ%gq‘ntraﬂon was added into each well and
incubated for 4 hours at 37C under 5% CO2 incubator. Thereafter, 10 medium consisting of MTT (170
pL) was remqupshiiipate ity feMwhtbelapld gerintHateaubeanspadred xaaehive!l to
extract and solubilize the formazan crystal. The solution was vigorously mixed to dissolve the reacted
dye and inthbaseskinTa® analyisis aidy Gameden BWotE R2nentbatanhdrigedinirnbeeg deansarehthen a
Powervex r%@glMi%f@“sﬁﬁrﬁ’ﬂﬁé‘?lfédSA RegesuSiRg é?l%muquhﬁngﬂa TR dnginnigt herd S
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ae ample
14 Cytotoxm activity on human erythromyeIoblaetmddﬂukemceiluhne%ﬁ%z Cytotoxic effects of the
gerna ated and fermented bean extracts on human erythromyeloblastoid leukemia cell line K562 was
determined using 3- (4 5- 35 dlmethylthlazol 2 yO -2 5 dlphenyl tetrazollum bromlde (MTT) colorimetric
assay. A totalof Z X f rfermented
bean and incubated Mpesi%evmlhtdmteFat BBﬁlemdBrcﬁ%w(L‘@ﬂent:Lmau;rFfdxrselecaeblopedmﬂe; (24 h, 48 h,
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pL) was remgpugd fromeach weII and pd\a_5p5(100 ﬁ..)_ Q)(tl’aCtIOI‘l bmfenvgas adq;@d_tgseach well to
extract and solubilize the formazan crystal. The solution was vigorously mixed to dissolve the reacted
dye ahd inc@dBed f&r-20 minutes at I7C-\2fler 528 €832 incubatd®d Fhally, 18&6he6dlate was read on a
Powervex 340 Mlcrotlter Plate ELISA Reader using 570 nm Wavelenth Table 7 |nd|cates the IC50
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20 Example 5
Extraction of Example 1 and 2

Powderized fermented beans from Example 1 and 2 were subjected to extraction for
the following application. The water soluble bioactive extract was extracted from
fermented beans using distilled water. A total of 1 g powderized fermented bean with

25 the moisture content of 2.5 — 3.0% was mixed with 20 mL distilled water. The mixture
was vigorously shaken at 300 rpm (30°C) for 30 minutes, followed by centrifugation at
10,000 rpm for 5 minutes. The supernatant obtained was stored overnight at -40°C
prior to freeze drying to obtain a concentrated bioactive extract.

Example 6
30 Extraction of Example 3

Powderized germinated mung bean from Example 3 was also underwent extraction.
The water soluble bioactive extract was extracted from germinated mung bean using
distilled water. A total of 1 g fine germinated mung bean powder with the moisture
content of 2.0 — 2.5 % was mixed with 20 mL distilled water. The mixture was
35 vigorously shaken at 300 rpm (30°C) for 30 minutes, followed by centrifugation at



Bean Extract 1C50 value (mg/mL) 24h 48h 72h GMB >10 >10 >10 FMB >10 9.80 4.87 FSB >10 >10
7.33 Abbreviations: GMB = anaerobic germination of mung bean for 72 h; FMB = aerobic
fermentation of 15mung bean for 24 h, followed by anaerobic fermentation for 24 h; FSB = aerobic
fermentation of soybean for 30 h, followed by anaeri?ic fermentation for 20 h. Example 15
Immunoproliferation effects 20lmmunoproliferation effects of the germinated and fermented bean
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Exa@ple Igerminated mung bean, fermented mung bean and fermented soybean are
summarized in Table 1.



Toxicity test The different bean extracts were also evaluated to determine on their acute toxicity 20 by
feeding the extracts to mice. In accordance with the OECD guideline 423: acute oral toxicity, mice
were feed with 5g/kg body weight of extracts and observed up to 14 days. All mice survive and no
negative effect upon the mice behavior up to 14 days, Example 18 Antistress - swimming endurance
test 25 Antistress effect of germinated and fermented bean extracts was also evaluated by swimming
endurance test on mice according to Kulkarni agd JHy (2008). Mice were divided into 4 groups
with each group of 6. Control group was treated with 0.2% sodium carboxy methyl cellulose in saline;

while positive control group receivepleédia¢RiEtidA BEAe Rlic ESAtENE and group 4, mice were feed
with either fermented 30 or germinated mung bean extract in 1000 mg/kg, p.o. for 21 days by oral

route. SwiTteirtgteispnasotiardedtent af Dishdays antraat@iilihetigitforast reeait eskaachowasin
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groups, each aroup containing 6 mice. up ' mice received 0.2% sodium’ carboxy me

saline; (veﬁlcr:]e control). Group Il 10 mice received 0.2% sodium carboxy methyl cellulose in saline and
stress; (negative stress control). Group llI mlce E%(Hﬁ tgd with diazepam (2 mg/kg, p.o.) and stress;
(positive control). Group IV mice were treated wit ented mung bean extract 1000 mg/kg, p.o. and

stres; Group V mice were treategy @i afratisH sk ¢ A9 merkatyp-0. and stress. 15 After
pretreatment with extracts for 7 days, the fore limbs and hind limbs of mice were tied separately and
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Triglyceridspaytrobhotometer. To 150 pL of the water extract sample, 2850 pL of freshly
prepared methanolic DPPH solution was added and shaken vigorously. The
25 decolorizing process was recorded after left stand for 30 minutes in the dark condition.
The absorbance (Abs) was measured at 517 nm and compared with a blank control.
ICs0 (Inhibitory concentration of 50%) was determined from the DPPH calibration
curve, denoted the concentration of sample required to scavenge the 50% of the
DPPH free radicals and the result was presented in ICs value as shown in FIGURE 6.
30 The scavenging ability was calculated as follows:

Scavenging activity (%) = [1 - (AbSsample/AbScontrol)] X 100
Example 10
Determination of antioxidant activity using FRAP Assay

The FRAP assay was done according to method of Thaipong et al. (2006). The stock
35 solutions including 300 mM acetate buffer (3.1 g Co,H3NaO2.3H,0 and 16 mL C,H405),
pH 3.6, 10 mM TPTZ (2, 4, 6-tripyridyl-s-triazine) solution in 40 mM HCI, and 20 mM
FeCl;.6H,0 solution. The fresh working solution was prepared by mixing 25 mL
acetate buffer, 2.5 mL TPTZ solution, and 2.5 mL FeCl;.6H,O solution and then



Total Protein g/L ALT U/L ALP U/L AST U/L Control 6.230.27 3.960.78 138.786.70 148.9012.73
186.3316.97 1622.93127.56 Stress control 8.320.87 5.430.30 157.8813.15 216.0026.73 482.5038.18
2159.2515.91 Diazepam 5.320.86 2.550.49 104.7825.03 124.6217.47 113.807.78 1541.08164.05
Fermented 5.270.92 3.140.81 108.4810.82 153.682,'13510 219.2013.44 1294.3354.59 1000mg/kg

warmed at 37°C before using. A total of 150 yL of bioactive extract (5 mg/mL) from
germinated or fermented beans was allowed to react with 2850 uL of FRAP solution
and shaken vigorously before left to stand for 30 minutes in the dark. The reading of
the colored product (ferrous tripyridyltriazine complex) was taken at 593 nm. The

5 ascorbic acid was used as a standard and was linear in the range fall between 20 to
200 ppm. The result was expressed as ascorbic acid equivalent (mg AAE/ g extract)
as summarized in FIGURE 7. The result indicates that germinated/fermented bean
extracts show higher FRAP value.

Example 11
10 Determination of soluble phenolic acids compounds

Soluble phenolic acids compounds in germinated or fermented beans (5 g each)
were extracted with 70% ethanol (4 x 50 mL, 10 min each) according to Tian et al.
(2004). Each extract was pooled and evaporated to 10 mL at 30°C under reduced
pressure and then was lyophilized to dryness. Dry samples were dissolved in 2 mL of
15  2.5% methanol and analyses of soluble phenolic acids compounds were carried out
with a HPLC, Alliance Separation Module (Waters, 2695), equipped with a diode
array detector (Waters, 2996). A 10 pL aliquot of sample solution was separated
using a reverse-phase analytical column (100 mm x 34.6 mm Chromolith
Performance RP-18e, Merck) with the temperature controlled at 30°C. The mobile
20 phase consisted of mobile phase A (methanol and distilled water mixtures at 2.5:97.5,
v/v) and mobile phase B (methanol and distilled water mixtures at 50:50, v/v) with a
flow rate of 2.1 mL/min. Both mobile phase A and B were adjusted to pH 3 with
H3PO,4. Gradient elution was performed as follows: from 0 to 5 min, 100% A; from 5 to
6 min, linear gradients from 100 to 90% A; from 6 to 10 min, linear gradient from 90 to
25 82% A; from 10 to 15 min, linear gradient from 82 to 75% A; from 15 to 20 min, linear
gradient from 75 to 65% A; from 20 to 22 min, linear gradient from 65 to 0% A; and
from 22 to 24 min, linear gradient from 0 to 100% A. Peak identification was made by
comparing retention times and UV spectra (280 nm) with authentic compounds.
Quantification was made using calibration curves obtained by injecting known
30 amounts of pure compounds as external standards. The total soluble phenolic acids
content was calculated based on the sum of protocatechuic, B-hydroxybenzoic,
vanillic acid, syringic acid, caffeic acid, p-coumaric acid and ferulic acid and were
shown in FIGURE 8.



Germinated 6.260.47 3.290.44 140.243.96 158.4219.02 130.8024.75 1762.40121.98 1000mg/kg
5Example 20 Antistress - cold restrain test Antistress effect of germinated and fermented bean
extracts were also evaluated by chronic cold restrain stress test on mice according to Kulkarni and
Juvekar (2008). Mice were divided randomly into 5 groups, each group containing 6 mice. Group | 10
mice received 0.2% sodium carboxy methyl cellulose in saline; (vehicle control). Group Il mice
received 0.2% sodium carboxy methyl cellulosedpsalipg ppd stress; (negative stress control). Group I
mice were treated with diazepam (2 mg/kg, p.o.) and stress; (positive control). Group IV mice were
treated with fermented mung bean extragi{§ig mentdtioN - a@mﬂ,pz};ess Group V mice were treated
with germinated 15 extract 1000 mg/kg, p.o. and stress. After 21 days of pretreatment with extracts,
the same ieatpignievasteontistiest fof gdaysranddlbadinfelmextept frarehiolasastiidlaoupingre
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biochemical parameters in plasma of chronic cold restrain induced mice. 5

Table 4. Percentage Inhibition of Tyrosinase (L-Tyrosine Substrate) treated with
different Bean Extracts

20 Extract Concentration Percentage of Inhibition
(50 mg/mL)
MB 40.06
GMB 51.16
25 FMB 85.71
SB 26.8
FSB 84.16

Abbreviations: MB = mung bean; GMB = anaerobic germination of mung bean for 72 h; FMB =
aerobic fermentation of mung bean for 24 h, followed by anaerobic fermentation for 24 h; SB= soybean;
30 FSB = aerobic fermentation of soybean for 30 h, followed by anaerobic fermentation for 20 h.

Table 5. Percentage Inhibition of Tyrosinase (L-DOPA Substrate) treated with different
Bean Extracts

Extract Concentration Percentage of Inhibition
(50 mg/mL)
35 MB -
GMB 17.06
FMB 39.12
SB -
FSB -

40 Abbreviations: MB = mung bean; GMB = anaerobic germination of mung bean for 72 h; FMB =
aerobic fermentation of mung bean for 24 h, followed by anaerobic fermentation for 24 h; SB= soybean;
FSB = aerobic fermentation of soybean for 30 h, followed by anaerobic fermentation for 20 h.



Corticosterone (ng/100 ml) Glucose mmol/L Total cholesterol mmol/L Triglyceride mmol/L Total
Protein g/L ALT U/L ALP U/L AST U/L Control Stress control Diazepam Fermented 1000mg/kg
Germinated 1000mg/kg 8.580.75 14.740.35 8.810.49 7.430.31 8.900.14 9.131.37 9.600.14 5.070.49
8.130.99 9.040.61 5.110.56 5.870.54 17

Example 13
Cytotoxic activity on human breast adenocarcinoma cell line MCF-7

Cytotoxic effects of the germinated and fermented bean extracts on human breast

adenocarcinoma cell line MCF-7 was determined using 3-(4,5-dimethylthiazol-2-yl)-

5 2,5-diphenyl tetrazolium bromide (MTT) colorimetric assay. A total of 2 X 10° cells

was treated with the bioactive extract from germinated or fermented beans and

incubated in a 96 well plate at 37°C under 5% CO, incubator for selected periods (24

h, 48 h, 72 h). After incubation, 20 yL of MTT at 5 mg/mL concentration was added

into each well and incubated for 4 hours at 37°C under 5% CO; incubator. Thereafter,

10  medium consisting of MTT (170 pL) was removed from each well and DMSO (100 pL)

extraction buffer was added to each well to extract and solubilize the formazan crystal.

The solution was vigorously mixed to dissolve the reacted dye and incubated for 20

minutes at 37°C under 5% CO; incubator. Finally, the plate was read on a Powervex

340 Microtiter-Plate ELISA Reader using 570 nm wavelength. Table 6 indicates the

15 1Cs0 value of MCF 7 cell treated with different bean extracts at different incubation

time. Only fermented mung bean and soybean extracts were able to inhibit 50% of
breast cancer cell viability at all the tested time points.

Table 6. IC5y Value of MCF 7 Cell Treated with Different Bean Extracts at Different
Incubation Time

20 Bean Extract ICs5o value (mg/mL)
24h 48h 72h
GMB >10 >10 >10
25 FMB 8.30 4.80 2.30
FSB 8.47 7.80 3.60

Abbreviations: GMB = anaerobic germination of mung bean for 72 h; FMB = aerobic fermentation of
mung bean for 24 h, followed by anaerobic fermentation for 24 h; FSB = aerobic fermentation of

soybean for 30 h, followed by anaerobic fermentation for 20 h.
30

Example 14
Cytotoxic activity on human erythromyeloblastoid leukemia cell line K562

Cytotoxic effects of the germinated and fermented bean extracts on human
erythromyeloblastoid leukemia cell line K562 was determined using 3-(4,5-
35 dimethylthiazol-2-yl)-2,5-diphenyl tetrazolium bromide (MTT) colorimetric assay. A
total of 2 X 10° cells was treated with the bioactive extract from germinated or
fermented bean and incubated in a 96 well plate at 37°C under 5% CO incubator for
selected periods (24 h, 48 h, 72 h). After incubation, 20 yL of MTT at 5 mg/mL
concentration was added into each well and incubated for 4 hours at 37°C under 5%
40 CO; incubator. Thereafter, medium consisting of MTT (170 pL) was removed from
each well and DMSO (100 pL) extraction buffer was added to each well to extract and
solubilize the formazan crystal. The solution was vigorously mixed to dissolve the
reacted dye and incubated for 20 minutes at 37°C under 5% CO, incubator. Finally,



4.060.90 4.190.08 4.770.13 2.820.30 3.190.88 1.700.49 3.160.70 3.330.99 97.908.10 118.3722.04
92.4312.42 91.057.71 96.1710.61 85.656.22 95.854.67 87.302.83 101.3347.94 101.6877.98
117.007.23 142.5011.72 127.5013.44 160.006.36 118.404.95 838.3533.52 1062.40135.48
753.95144.25 473.80131.88 756.74201.10 Table 1] Effect of fermented and germinated mung bean
extracts on adrenal gland and spleen organ body weight indices in chronic cold restrain induced mice.

10 Splegpainebweidhtd 06k PA% AHET0E) BA0NE gMakqe) (SANRELAT adihh BY6hRY 243

Stress Cor]v%/ré\)\l/elength. Table 7 indicates the I1Csp value of K562 cell treated with different beans

extract at different incubation time. Only fermented mung bean extract was able to
inhibit 50% of K562 leukemia cell viability particularly at 48 hours and above.

5 Table 7. IC5 Value of K562 Cell Treated with Different Bean Extracts at Different
Incubation Time

Bean Extract IC5 value (mg/mL)
24 h 48 h 72 h
10
GMB >10 >10 >10
FMB >10 9.80 4.87
FSB >10 >10 7.33

Abbreviations: GMB = anaerobic germination of mung bean for 72 h; FMB = aerobic fermentation of
15 mung bean for 24 h, followed by anaerobic fermentation for 24 h; FSB = aerobic fermentation of
soybean for 30 h, followed by anaerobic fermentation for 20 h.

Example 15
Immunoproliferation effects

20 Immunoproliferation effects of the germinated and fermented bean extracts on
lymphocytes from spleen and thymus were tested using MTT assay. Splenocytes and
thymocytes from mice were isolated as stated below. Mice were deeply
anaesthetised by placing the tissue paper with chloroform on the mouth and were
sacrificed by cervical dislocation in a sterile condition. Then, thymus and spleen were

25 removed and washed with HANK'S Balance Salt (HBSS) (Sigma, USA). The spleen
or thymus was pressed with a rubber syringe plunger and pushed through a sterile
wire mesh screen with Phosphate buffer saline (PBS- 137 mM NaCl, 2.7 mM KClI, 10
mM NayHPO4, 2 mM KH2POy4, pH 7.4) -0.1% Bovine serum albumin (BSA)- 2 mg/mL
Ethylenediaminetetraacetic acid (EDTA) buffer. Red blood cells in the spleen cell

30 suspension were removed using lysis buffer (8 g NH4Cl, 1 g Na,EDTA, 0.1 g KH2POy,
pH 7.4). The cell suspension was washed three times in PBS-BSA-EDTA buffer and
resuspended in RPMI-1640 media (Flowlab, Australia) with 100 IU/mL of penicillin,
100 pg/mL of streptomycin (Flowlab, Australia), 10% v/v Foetal Bovine Serum (FBS)
(PAA, Austria). Cell counting was performed to determine the splenocytes and

35 thymocytes cell number and cell viability with using MTT assay. FIGUREs 9 & 10
summarize the percentage of proliferation effect of different bean extracts on
splenocytes and thymocytes cell, respectively. MTT assay was performed as stated
in Example 13. Fermented mung bean extract was able to stimulate proliferation of
both splenocytes and thymocytes at all the tested time points. On the other hand,

40 germinated mung bean extract only showed immunoproliferation effect on
thymocytes at 24 hours while fermented soybean extract was not able to stimulate
immunoproliferation on both cells at all-time points.



210.3313.61 35.133.09 Diazepam 430.717.94 30.623.33 Fermented 280.6513.83 26.061.50
1000mg/kg Germinated 272.684.97 26.971.49 1000mg/kg 23 Table 12. Effect of fermented and
germinated mung bean extracts on brain neurotransmitter levels in chronic cold restrain induced mice.
Brain NE level (pg/g) Brain DA (pg/g) Brain 5-HT Iev% (pg/g) Control 13.480.51 0.580.09 0.080.07
Stress control 4.170.06 0.510.02 2.200.07 Diazepam 10.100.19 0.580.03 0.730.09 Fermented

7.510.17 Example 16

Hypoglycemic and hyperglycemic effects

Hypoglycemic and glucose induce hyperglycemic effects of germinated and
fermented bean extracts were also evaluated to determine whether they would

5 induce hypoglycemia besides reducing blood sugar by feeding the extracts to mice
(Aderibigbe et al., 2001). In accordance with the study, no significant changes of
glucose level on the normaglycemic mice were noted as shown in FIGURE 11. None
of the bean extracts reduced the blood sugar lower than the initial blood sugar of the
mice. On the other hand, feeding of the bean extracts to glucose induced

10  hyperglycemic mice was able to regulate the blood glucose level more comparably to
Momordica charantia with minimal changes of blood glucose level as compared to
initial blood glucose level as shown in FIGURE 12. Furthermore, bean extracts was
able to reduce the postprandial glucose level of alloxan induced diabetic mice as
shown in FIGURE 13. Unlike Momordica charantia, 10 days continuous feeding of

15 fermented mung bean extract was able to reduce the fasting glucose level of alloxan
induced diabetic mice as shown in FIGURE 14.

Example 17
Toxicity test

The different bean extracts were also evaluated to determine on their acute toxicity
20 by feeding the extracts to mice. In accordance with the OECD guideline 423: acute

oral toxicity, mice were feed with 5g/kg body weight of extracts and observed up to 14

days. All mice survive and no negative effect upon the mice behavior up to 14 days.

Example 18
Antistress - swimming endurance test

25 Antistress effect of germinated and fermented bean extracts was also evaluated by
swimming endurance test on mice according to Kulkarni and Juvekar (2008). Mice
were divided into 4 groups with each group of 6. Control group was treated with 0.2%
sodium carboxy methyl cellulose in saline; while positive control group received
diazepam (2 mg/kg, p.o.). Group 3 and group 4, mice were feed with either fermented

30 or germinated mung bean extract in 1000 mg/kg, p.o. for 21 days by oral route.
Swimming test was carried out on 21% days and immobility time was recorded as
shown in FIGURE 15. Lipid profile of total cholesterol and triglyceride (TG), total
protein and liver profile of Aspartate transaminase (AST), Alanine transaminase (ALT)
and Alkaline phosphatase (ALP) of the blood samples from the tested mice were

35 evaluated simultaneously. Both germinated and fermented mung bean extracts were
able to reduce the immobility time, total cholesterol, TG, total protein, ALT, ALP and
AST of the mice as comparable to the drug diazepam as summarized in Table 8.



0.560.01 1.200.03 1000mg/kg Germinated 4.630.08 0.540.04 1.650.06 1000mg/kg

norepinephnne (NE), dopamine (DA) and 5-hydroxytryptamine (5-HT) 5 Example 21 Liver protection
study Liver protection effects of germinated and fermented mung bean extracts was tested in the acute
experimental liver injury induced by ethanol according to Pramyothin et al. 10 (2007). Mice were
divided randomly into 13 groups, each group containing 6 mice. Group | mice received phosphate

buffer salifg;jieRicleroni'ap M es G R2AMAMKR TANKIEsH isdalianahiaiifrdays After
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liver enzymes AST, ALT and ALP WhICh were accelerated due to ethanol tOXICIty (Table 13). Besides,

TG, LDL and cholesterol were also reduced by fermented mung bean extract as shown in Table 14.

24 Table 13. Effect of various bean extracts on ﬁ%@f’kﬂlﬁﬂ@s of liver injury mice induced by ethanol

ALT (/L) ALP (U/L) AST (U/L) Nor ed 91.5 38 598.161.99 Ethanol untreated

(Plac(e o)) 48. 11(1 752 25. 5c§5 57) 367@%1{1&5 g §marln %r?d" e
Antistress effect of germinated and fermented bean extracts was also evaluated by
acute restrain stress test on mice according to Kulkarni and Juvekar (2008). Mice
were divided randomly into 5 groups, each group containing 6 mice. Group | mice
received 0.2% sodium carboxy methyl cellulose in saline; (vehicle control). Group Il

10  mice received 0.2% sodium carboxy methyl cellulose in saline and stress; (negative

stress control). Group Ill mice were treated with diazepam (2 mg/kg, p.o.) and stress;
(positive control). Group IV mice were treated with fermented mung bean extract
1000 mg/kg, p.o. and stress. Group V mice were treated with germinated extract
1000 mg/kg, p.o. and stress.

15  After pretreatment with extracts for 7 days, the fore limbs and hind limbs of mice were
tied separately and then together securing them with adhesive tape thereby
immobilizing them for 2 hours on last day. After the induction of stress for 2 hours,
blood was collected and lipid profile of total cholesterol and triglyceride (TG), total
protein and liver profile of Aspartate transaminase (AST), Alanine transaminase (ALT)

20 and Alkaline phosphatase (ALP) of the blood samples from the tested mice were
evaluated simultaneously. Both germinated and fermented mung bean extracts were
able to reduce the total cholesterol, TG, total protein, ALT, ALP and AST of the mice
as comparable to the drug diazepam as summarized in Table 9.



33.801.14 171.703.79 Mung bean 200mg/kg 63.442.73 33.133.68 294.506.28 Mung bean 1000mg/kg
28.091.32 31.655.62 234.196.87 Germinated mung bean 57.573.60 34.057.49 308.611.33 200mg/kg
Germinated mung bean 26.343.50 33.701.90 191.931.51 1000mg/kg Fermented mung bean
56.264.71 33.904.79 232.481.52 200mg/kg Fermeﬂted mung bean 17.451.88 29.556.81 110.776.96
1000mg/kg

Table 9. Effect of fermented and germinated mung bean extracts on different
biochemical parameters in plasma of acute restrain induced mice.

Total

cholesterol Triglyceride Total Protein ALT ALP AST
mmol/L g/L U/L uU/L U/L
mmol/L
Control 6.23t0.27  3.96:0.78  138.78+6.70  148.90+12.73  186.33:16.97  1622.93+127.56
Stress control 8.32+0.87  543:0.30  157.88+13.15 216.00:26.73  482.50+38.18  2159.25+15.91
Diazepam 5.32+0.86  2.55:0.49  104.78+25.03 124.62+17.47  113.80+7.78  1541.08+164.05
Fermented 527+0.92  3.14:0.81  108.48+10.82 153.68+25.10 219.20+13.44  1294.33+54.59
1000mg/kg
Germinated 6.26+0.47  3.29+0.44  140.24+3.96 158.42+19.02  130.80+24.75  1762.40+121.98
1000mg/kg
5 Example 20

Antistress — cold restrain test

Antistress effect of germinated and fermented bean extracts were also evaluated by
chronic cold restrain stress test on mice according to Kulkarni and Juvekar (2008).
Mice were divided randomly into 5 groups, each group containing 6 mice. Group |
10  mice received 0.2% sodium carboxy methyl cellulose in saline; (vehicle control).
Group Il mice received 0.2% sodium carboxy methyl cellulose in saline and stress;
(negative stress control). Group Ill mice were treated with diazepam (2 mg/kg, p.o.)
and stress; (positive control). Group IV mice were treated with fermented mung bean
extract 1000 mg/kg, p.o. and stress. Group V mice were treated with germinated
15  extract 1000 mg/kg, p.o. and stress. After 21 days of pretreatment with extracts, the
same treatment was continued for 7 days and all animals except for vehicle control
group were concomitantly exposed to cold restraint stress (4°C for 1 hour) during
those 7 days. On the last day, animals were treated as usual, exposed to cold
restraint stress and sacrificed. Blood samples were collected, pelleted (5000 g, 10
20 minutes) to obtain the plasma. Glucose, corticosterone, lipid profile of total
cholesterol and triglyceride (TG), total protein and liver profile of Aspartate
transaminase (AST), Alanine transaminase (ALT) and Alkaline phosphatase (ALP) of
the blood samples from the tested mice were evaluated simultaneously. The animals
were dissected and the organs adrenal glands and spleen were removed and their
25  wet weights were recorded. The brains were immediately frozen in liquid nitrogen and
preserved at -70°C until analyzed for biochemical parameters of norepinephrine (NE),
dopamine (DA) and 5-hydroxytryptamine (5-HT). Both germinated and fermented
mung bean extracts were able to reduce the corticosterone, glucose, total cholesterol,
triglyceride, total protein, ALT, ALP and AST of the mice as comparable to the drug
30 diazepam (Table 10). Besides, the germinated and fermented mung bean extracts
were able to reduce the adrenal gland weight and increase the spleen weight (Table
11). Added to these, both germinated mung bean and fermented mung bean extracts



Soybean 200mg/kg 35.144.50 35.706.81 183.287.28 Soybean 1000mg/kg 25.856.49 33.304.43
174.491.15 Fermented soybean 200mg/kg 23.284.50 33.374.52 168.393.42 Fermented soybean
1000mg/kg 18.503.00 33.875.16 157.623.53 25 Table 14. Effect of various bean extracts on
biochemical profiles of liver injury mice induced by ethanol Albumin (g/L) Cholestero | (mmol/L) TG
(mmol/L) Total Protein (g/L) LDL (mmol/L) HDL (mmol/L) Normal 1.480.2 0.170.0 1.980.3 uninduced

27.303.30\yere able to increase the brain Norepinephrine and Dopamine level, but showed a
decrease in brain 5-Hydroxytryptamine level as compared to stress control (Table 12).

Table 10. Effect of fermented and germinated mung bean extracts on different
biochemical parameters in plasma of chronic cold restrain induced mice.

5
. Total . . .
Corticosterone  Glucose cholesterol Triglyceride  Total Protein ALT ALP AST
(ng/100 ml) mmol/L mmol/L g/L U/L U/L U/L
mmol/L
Control 8.58+0.75 9.13+1.37  5.11:0.56 2.82+0.30 97.90+8.10 85.65¢6.22  117.00£7.23  838.35+33.52

Stress control 14.74+0.35 9.60+0.14  5.87+0.54 3.19:0.88  118.37+22.04  95.85+4.67  142.50+11.72 1062.40+135.48
Diazepam 8.81+0.49 5.07+0.49  4.06+0.90 1.7020.49 92.43+12.42  87.30+2.83  127.50+13.44  753.95:144.25
Fermented 7.43+0.31 8.13+0.99  4.19+0.08 3.16£0.70 91.05£7.71  101.33247.94 160.00£6.36  473.80+131.88
1000mg/kg
?gggﬂg}lfg 8.90£0.14 9.04+0.61  4.77+0.13 3.33t0.99  96.17+10.61  101.68+77.98  118.40:4.95  756.74+201.10

Table 11. Effect of fermented and germinated mung bean extracts on adrenal gland

and spleen organ body weight indices in chronic cold restrain induced mice.

10
Spleen gland Adrenal gland
weight (mg/100g) weight (mg/100g)

Control 241.27+11.14 31.07+2.43

Stress 210.33+13.61 35.13+3.09

control

Diazepam 430.71+£7.94 30.62+3.33

Fermented 280.65+13.83 26.06+1.50

1000mg/kg

Germinated 272.68+4.97 26.97+1.49

1000mg/kg




3.140.39 3 37.500.89 3 2 Ethanol untreated 2.370.1 0.260.0 2.590.2 (Placebo) 27.002.69 3.800.20 4
43.600.5337 2.770.1 0.170.0 2.140.2 Silymarin 26.403.31 4.200.36 6 37.900.80 1 5 Mung bean
2.060.2 0.210.0 2.220.2 200mg/kg 34.206.84

23

Table 12. Effect of fermented and germinated mung bean extracts on brain
neurotransmitter levels in chronic cold restrain induced mice.

Brain NE level Brain DA Brain 5-HT level
(1g/g) (1g/g) (ug/g)

Control 13.48+0.51 0.58+0.09 0.08+0.07
Stress 4.17+0.06 0.51+0.02 2.20+0.07
control

Diazepam 10.10+£0.19 0.58+0.03 0.73+0.09
Fermented 7.51+0.17 0.56+0.01 1.20+0.03
1000mg/kg

Germinated 4.63+0.08 0.54+0.04 1.65+0.06
1000mg/kg

norepinephrine (NE), dopamine (DA) and 5-hydroxytryptamine (5-HT)
Example 21
Liver protection study

Liver protection effects of germinated and fermented mung bean extracts was tested
in the acute experimental liver injury induced by ethanol according to Pramyothin et al.
10  (2007). Mice were divided randomly into 13 groups, each group containing 6 mice.
Group | mice received phosphate buffer saline; (vehicle control). Mice from Group 2
to Group 13 were received ethanol for 7 days. After 7 days of ethanol induction,
Group 2 mice received phosphate buffer saline for 7 days; (negative damage control).
Group 3 mice were treated with silymarin (5 mg/kg, p.o.). Group 4 and 5 mice were
15 treated with mung bean extract (200 and 1000 mg/kg, p.o.). Group 6 and 7 mice were
treated with germinated mung bean extract (200 and 1000 mg/kg, p.o.). Group 8 and
9 mice were treated with fermented mung bean extract (200 and 1000 mg/kg, p.o.).
Group 10 and 11 mice were treated with soybean extract (200 and 1000 mg/kg p.o.).
Group 12 and 13 mice were treated with soybean extract (200 and 1000 mg/kg p.o.).
20 After 7 days of treatment with extracts, mice from all groups were sacrificed and
blood were collected, pelleted (5000 g, 10 min) to obtain the plasma. Albumin,
cholesterol, triglyceride (TG), total protein, LDL, HDL and liver profile of Aspartate
transaminase (AST), Alanine transaminase (ALT) and Alkaline phosphatase (ALP) of
the blood samples from the tested mice were evaluated simultaneously. Fermented
25 ~mung bean extract was able to reduce the liver enzymes AST, ALT and ALP which
were accelerated due to ethanol toxicity (Table 13). Besides, TG, LDL and
cholesterol were also reduced by fermented mung bean extract as shown in Table 14.



3.280.31 2 45.400.09 2 0 Mung bean 2.050.4 0.170.0 2.140.0 1000mg/kg 28.800.28 3.290.41 4
40.700.11 4 5 Germinate d mung bean 2.210.0 0.180.0 2.030.1 200mg/kg 31.904.60 3.400.01 6
45.300.63 1 8 Germinate d mung bean 1.840.3 0.160.0 2.220.2 1000mg/kg 28.455.80

24

Table 13. Effect of various bean extracts on liver profiles of liver injury mice induced

by ethanol

ALT (U/L) ALP (U/L) AST (U/L)

Normal uninduced 14.09+1.53 24.85t4.55 98.16+1.99
Ethanol untreated (Placebo) 48.11£1.78 25.50+5.57 367.30%£1.10
Silymarin 26.72+1.20 33.80+1.14 171.70+£3.79
Mung bean 200mg/kg 63.44+2.73 33.13+3.68 294.5016.28
Mung bean 1000mg/kg 28.09+1.32 31.65+5.62 234.19+6.87
Germinated mung bean 57.57+3.60 34.05+7.49 308.61+1.33
200mg/kg

Germinated mung bean 26.34+3.50 33.70£1.90 191.93+1.51
1000mg/kg

Fermented mung bean 56.26+4.71 33.90+4.79 232.48+1.52
200mg/kg

Fermented mung bean 17.45+1.88 29.55+6.81 110.77+6.96
1000mg/kg

Soybean 200mg/kg 35.14+4.50 35.70+6.81 183.28+7.28
Soybean 1000mg/kg 25.85+6.49 33.30+4.43 174.49+1.15
Fermented soybean 200mg/kg 23.28+4.50 33.37+4.52 168.39+3.42
Fermented soybean 1000mg/kg 18.50+£3.00 33.8715.16 157.62+3.53



3.130.06 5 46.000.68 5 3 Fermented mung bean 2.260.1 0.160.0 1.800.4 200mg/kg 25.154.14
3.180.21 2 47.900.40 1 1 Fermented mung bean 1.460.7 0.160.0 2.150.0 1000mg/kg 25.050.21
2.910.19 6 45.550.12 1 1 Soybean 2.160.1 0.170.0 2.040.0 200mg/kg 25.854.71

25

Table 14. Effect of various bean extracts on biochemical profiles of liver injury mice

induced by ethanol

Total
Albumin Cholestero TG Protein LDL HDL

(g/L) I (mmol/L) (mmoliL) (g/L) (mmol/L) (mmol/L)
Normal 1.48+0.2 0.17+0.0 1.98+0.3
uninduced  27.30+3.30 3.14+0.39 3 37.50+0.89 3 2
Ethanol
untreated 2.37+0.1 0.26£0.0 2.59+0.2
(Placebo) 27.00+2.69 3.80+0.20 4 43.60+0.53 3 7

2.77+0.1 0.17+0.0 2.1410.2

Silymarin 26.40+3.31 4.20+0.36 6 37.90+0.80 1 5
Mung bean 2.06+0.2 0.21£0.0 2.22+0.2
200mg/kg 34.2016.84 3.28+0.31 2 45.40+0.09 2 0
Mung bean 2.05+0.4 0.17+£0.0 2.1410.0
1000mg/kg 28.80+0.28 3.29+0.41 4 40.70%0.11 4 5
Germinate
d mung
bean 2.211+0.0 0.18+0.0 2.03+0.1
200mg/kg 31.9014.60 3.40+0.01 6 45.30+0.63 1 8
Germinate
d mung
bean 1.8410.3 0.16£0.0 2.22+0.2
1000mg/kg 28.45+5.80 3.13+0.06 5 46.00+0.68 5 3
Fermented
mung bean 2.261£0.1 0.16+0.0 1.80+0.4
200mg/kg 25.151+4 .14 3.18+0.21 2 47.90+0.40 1 1
Fermented
mung bean 1.46+0.7 0.16£0.0 2.15+0.0
1000mg/kg 25.05+0.21 2.91+0.19 6 45.55+0.12 1 1
Soybean 2.1610.1 0.17+0.0 2.0410.0
200mg/kg 25.85+4.71 3.2610.11 6 44.25+0.49 4 8
Soybean 2.03+0.0 0.17£0.0 1.97+0.2
1000mg/kg  25.90+5.80 2.99+0.29 1 40.45+0.96 4 6
Fermented
soybean 2.88+0.2 0.18+0.0 2.070.1
200mg/kg 23.50+3.66 3.22+0.26 6 44.67+0.81 4 9
Fermented
soybean 1.94+1.8 0.14+0.0 1.99+0.4
1000mg/kg 22.43+2.32 3.08+0.44 5 40.60%0.50 1 4

As will be readily evident to those skilled in the art, this invention may easily be
produced in other definite forms without leaving from its scope or essential



3.260.11 6 44.250.49 4 8 Soybean 2.030.0 0.170.0 1.970.2 1000mg/kg 25.905.80 2.990.29 1
40.450.96 4 6 Fermented soybean 2.880.2 0.180.0 2.070.1 200mg/kg 23.503.66 3.220.26 6
44.670.81 4 9 Fermented soybean 1.941.8 0.140.0 1.990.4 1000mg/kg 22.432.32

26
characteristics. These embodiments are, therefore, to be considered as only

illustrative and not restrictive, the scope of the invention being indicated by the claims
rather than the former description.



3.080.44 5 40.600.50 1 4 26 characteristics. These embodiments are, therefore, to be considered as
only illustrative and not restrictive, the scope of the invention being indicated by the claims rather than
the former description. 27 CLAIMS 1 A composition for promoting health comprising extract of
fermented mung bean; characterized in that the extragt is a product of fermentation of mung bean with
Rhizopus sp. 52 A composition according to Claim I, characterized in that the Rhizopus sp. is Rhizo
pus mMicrogopjfs A composition according to Claim 1, characterized in that the fermented mung
bean comprises moisture content ranges from 3 to 7%, fat content ranges from 1.5 to 4%, protein

content ranges fAOBRIOSKISA: FSRASHERISIPRNIBBARANEBMBRERTY bRtac BXofanfaRERP HdrRe
content ranges fiauy 4% iR &CAMAS AR (0kieMRUBd RealiBiComRrRIREHRCh Pl inated

mung bean. 5. Ab%%ﬁw%ﬁ{tllgﬂigccogdéng to Claim 4, characterized in that the germinated mung bean
further compriseS moisture CORCETt raH'ges from 3 to 7%, fat content 15 ranges from 1.5 to 2.5%,

proteip conost AKSSHAMAT 10.33%n YO IRNR LURINBAERIG A 6. Rifiapd caphoydrate

; i
content ranges nanS L;[o ,%(I)CmS B.rsU of a composition as in any one of claims 1 to 5 as an agent
for the treatment, CEERMER 0|pprev'ention of diabetic, immunodeficiency, stress, 20liver damage

and skin p'grﬁ?rl&aﬁl% SsihiduacsHiiRg fbogl%ﬁﬁ”ﬂ R ERRHeg _tﬂSi”ﬂﬁg ARG AL to 5
and a nutraceutica acé)eI%table carrier, "8. T nytraceutl?al as,in g}lmf7 w 'Cth i ar}ood g ct,
foodstuft, dietarp SR AE SIS SoRIER IS Sp R eolab SOSRT S IBRdrom
25product or a fdoddtuft 7o, RSB ARBEHS TeRIRSalR9Bne ol s 458 i BeratentianResnent.
10.Al€osmetic cHRipoLifida Sdhpranycamaiposio setianbaners EPMAmeP B % and a cosmetically
acceptable carrier. 11 The cosmetic compaosition as in claim 1Q which is a skin care preparation. 3012.
The composftiorf aSHMRKFERE JPEIRIREAlRIS NGAlEH GHBRRIRGLRL@EY 3h SRMUIPHUMARI has

an effect on the B@@fal or human selected from the group consisting of; as antioxidant,
anti-pigmentation, anti-diabetic, immunostimulator of immune cell proliferation and cytotoxic effects on

cancerous cells /A RATIRAIIGN IR THIBR IR talTb darhR@cissizaiinibaidRe AIRIRE THMhented
mung bean extr&&2sbriSHRSs EResiEsRSoMRIF e santeiie mn@RsbEam (B) tRoéitatiiay ©eNteiihg
bean with Rhizopargss. flojrintibird)3he mutegiheamtaTobicgls Slonfamentddyihendedibean
anaerobically focarmeripeapigéndiote) 106y t0g6a0% ganding tberpiraesteshiaumgdaps teraniirgppewder;
and (f) extractinggihe fermented mung bean extract rich in bioactive from the fine powder of step (e).
14. The method for preparing a fermented mung bean extract according to Claim 101, characterised in

that in step (IB) tiae iRkzep s spmigd3hisapas Miciagpenes ol Tidiesmetaod fas pienagvrg ddenmented

ngung b]?a{‘ fé%‘@a%ﬁ?&ﬁﬂ'%tﬁ&dmﬁ@&* Eaf‘e\%ﬁzt'jiéﬁtedfsgﬂawbﬁ@t ﬁﬁﬁuﬁ%f&\ét (bi)’ﬂﬁéﬁé‘ymtlf_gt?@é*?t,he

step @) das | n ] mung bean In a solvent, separating a layer
20 ﬁgé‘% ?g{g%fé gr}éﬂ?ymgﬁe MEHERC.

containing solub eeze ayer containing soluble to obtain the fermented mung

7. A nutraceutical comprising a composition as defined in any of claims 1 to 5 and
a nutraceutical acceptable carrier.

8. The nutraceutical as in Claim 7 which is a food product, foodstuff, dietary
supplement, nutritional supplement or a supplement composition for a food
25 product or a foodstuff.

9. The composition as in any one of Claims 1 to 5 for use as a medicament.

10.A cosmetic composition comprising a composition as in any one of Claims 1 to
5 and a cosmetically acceptable carrier.

11.The cosmetic composition as in claim 10 which is a skin care preparation.

30 12.The composition as in any one of Claims 1 to 5, which when consumed by an
animal or human, has an effect on the animal or human selected from the
group consisting of; as antioxidant, anti-pigmentation, anti-diabetic,
immunostimulator of immune cell proliferation and cytotoxic effects on
cancerous cells, antistress and liver protective substances.



bean extract rich in bioactive. 16.A method for preparing a fermented mung bean extract according to
Claim 13 to 15, characterized in that step (a) is by soaking in distilled water for mung bean hull
removal, washing the dehulled mung bean; boiling the dehulled mung 20bean in water, draining and
cooling to room temperature and drying the dehulledZ ung bean to a moisture content ranging from
45% to 55%. 17.A method for preparing a germinated mung bean extract comprises the steps of: (a)

soaking m””??ﬁ%&iﬁ’%t%r B?é%ﬂﬁ%aﬁé%g?ﬁéa %9@8@%@%%@8%@%9%‘8%@5@%@ to

obtain germlnat r@eand grinding the germinated mung bean to obtain fine

powder of germi a?tgde ggbe n; And B‘J(Pa]xtractm the germlnated mung bean extract rich in

bioactive from tHEHINOYHABRRA LIS R§angy 5#%6% ¥ preparing a germinated mung bean
extract accordinfCidTHRRNE, tiearaeasBeanPerabiEapyd) further comprises the steps of: (a)

dissol¥ing the fird)dewdentifigdneinmated beanganesndhicadiylieng perioshal éitings a layer containing

solubles; 35(c) f(e¢zeyiingingihgriagictdinne selo et dsamithe Gagpoatgernzumy bean extract

rich in bioactive.(f) extracting the fermented mung bean extract rich in bioactive from the fine
powder of step (e).

14. The method for preparing a fermented mung bean extract according to Claim
10 1, characterised in that in step (b) the Rhizopus sp. is Rhizopus microsporus.

15.The method for preparing a fermented mung bean extract according to Claim
13 or 14, characterised in that step (f) further comprises the steps of:
(a) dissolving the fine powder of fermented mung bean in a solvent;
(b) separating a layer containing solubles;
15 (c) freeze drying the layer containing soluble to obtain the fermented mung
bean extract rich in bioactive.

16. A method for preparing a fermented mung bean extract according to Claim 13
to 15, characterized in that step (a) is by soaking in distilled water for mung
bean hull removal, washing the dehulled mung bean; boiling the dehulled mung

20 bean in water, draining and cooling to room temperature and drying the
dehulled mung bean to a moisture content ranging from 45% to 55%.

17.A method for preparing a germinated mung bean extract comprises the steps
of:
(a) soaking mung bean in water;
25 (b) incubating the mung bean anaerobically for a period of time to obtain
germinated mung bean,
(c) drying and grinding the germinated mung bean to obtain fine powder of
germinated mung bean; and
(d) extracting the germinated mung bean extract rich in bioactive from the fine
30 powder of step (c).

18.The method for preparing a germinated mung bean extract according to Claim
17, characterised in that step (d) further comprises the steps of:
(a) dissolving the fine powder of germinated mung bean in a solvent;
(b) separating a layer containing solubles;
35 (c) freeze drying the layer containing soluble to obtain the germinated mung
bean extract rich in bioactive.



