Specification GCermnated Brown Rice Technical Field
[0001] This invention relates to germ nated brown
rice. Mrre specifically, it relates to germ nated
brown rice offering excellent taste and cooking
property. Background Technol ogy [0002] Brown rice is
a richer source of nutrients conpared to polished
white rice, and contains a majority of nutrients we
need. In particular, brown rice contains high | evels—
of dietary fiber, vitamg,Bscapd vitam n E whose
physi ol ogi cal beneflts are drawi ng the attention in
recent vyears (refer {(§mmaatehBrommBipnat ure 1, Pat ent
Literature 2, etc.). [0003] While being an excellent
f ood na;erial as described above, brown rice has
TeelpugalFieldr awbacks owing to the fact that its surface
m&)govered by the so-called "bran layer," which forns
outer layer containing a lot of oil and fiber.
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brown rice that has good sensation in the mouth and is effectively digested/absorbed when
cooked.
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It is known that soft cooked brown rice can be obtained by soaking brown rice for an




t hat underwent the germi nating operation and is
showi ng signs of germnating as a result, is called
“germ nated brown rice" or "germnated rice," and is
clearly differentiated frombrown rice. However, the
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Following the aforementioned earlier invention, the inventors have continued their study and




[0006] Patent Literature 1: Japanese Patent Lai d-open

No. Hei 8-280394 Patent Literature 2: Japanese Patent.

Lai d- open No. 2003-219847 Patent Literature 3:

Japanese Patent Laid-open No. 2000-050818 Pat ent

Literature 4: Japanese Patent Laid-open No. 2000-2 1

75 2 0 Patent Literature 5. Japanese Patent No.

3423931 Patent Literature 6: Japanese Patent Laid- open
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‘Naturally, brown rice contains only a smalt emount of direct reducing sugar. As for
water-soluble sucrose, the conventional production methods cause germinated brown rice to
release and lose sucrose or otherwise suffer significant loss of sucrose content in the soak and
shower steps. Sucrose is mostly contained in the germ of brown rice, and therefore polished
white rice contains little sucrose. It is known that starch changes to sugar in the germinating

process, but the relationship between the taste of germinated brown rice and the contents of




enhanci ng the cooking property of rice. The germ nated
brown rice proposed by the present invention also
offers inproved utility through control of other
factors affecting the cooking property of rice.
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(6) Germinated brown rice according to any one of (1) to (5), characterized in that the
water absorption ratio afier soaking for 24 hours in 30°C water is 35 1o 60 peréent by weight.
)] Germinated brown rice according to any one of (1) to (6), characterized in that the
ratio of cracked rice is 50% or below.

(8) Germinated brown rice according to any one of (1) to (7), for cooking combined with
white rice.

(9) Germinated brown rice characterized by containing, as its constituents, at least 0,15 g
or more of direct reducing sugar and 0.5 g or more of sucrose per 100 g of the dry weight of

germinated brown rice.
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The germinated brown rice proposed by the present invention has a water absorption ratio of

35 to 60 percent by weight when dry germinated brown rice is soaked for 24 hours in 30°C
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The present invention is explained in details.

The invention of the present application provides germinated brown rice containing higher
levels of direct reducing sugar and sucrose in the rice, or residual contents thereof, compared to
the material brown rice.

Naturally, brown rice contains only a small amount of direct reducing sugar. As for

water-sofuble sucrose, the conventional production methods cause germinated brown rice to -




actual consunption. The germ nated brown rice proposed
by the present invention also offers inproved utility
t hrough control of other factors affecting the cooking
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Furthernore, the present invention suppresses notable
cracks in rice gain conpared to conventional
products. Cracking of rice is caused by sudden change
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offering virtually same taste as white rice after
cooki ng has been achi eved. The inventors found that,
to achieve this new germ nated brown rice, it was
better to supply to the brown rice before

germnating, at a controlled speed, the m ni rum anount
of water required for germnating, instead of soaking
brown rice in an excessive anmount of water. [0017)
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water to dry germnated brown rice grains, by neans of
spraying water as mst onto the surface of germ nated
brown rice grain and causing water droplets to attach
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rice. Far instance, germinated brown rice is steamed for 1 to 30 minutes at 98°C. Then,
_steamed germinated brown rice is dried by means of air blow using air of normal temperature,
while adjusting the rate of decrease in water content, until the water content of germinated

brown rice becomes 10 to 20%. For example, this drying can be performed in a condition
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germ nating process by neans of air blow using air of
normal tenperature, while adjusting the rate of
decrease in water content, until the water content of
germ nated brown rice beconmes 10 to 20% to obtain
dry germ nated brown rice. [0020] The invention of
the present application is explained in details using
exanpl es and test exanples. It .should be noted,
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Expmpleilne concentration of |ess than 50 ppm was used.
[0deen conpletion of the water addition process, rice
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for a specified tinme of 5 to 30 mnutes in steamof 2
kgth and 100C. Thereafter, steaned brown rice was
dried by nmeans of air blow using air of nornmal
tenperature in a condition where the rate of decrease
in water content was kept to | ess than 0.8% per hour,
to obtain 50 kg of germnated brown rice with a water
content of 15% It is also possible to obtain the sane
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J.ngreased to .a rg\e e.of 20 to 30%

th
TEREELT® PP E @ RSEE by aradgrd deid BRI GHCEO gD, The
Rfieslo? HBR VHERARAR LR Bhersthe If ASurdRB O RAIAhEgermMting

aqueous sol ution used in food products or contal ni ng
1

BEPeSEcvas varmpletad. il beovegipy wagsteamed e conveskstargi toalpbe stargh. This
A8fithelocki bt AR Uibd EnBRRAESE el in R e Y2 ithed

a cyI i ndrical shape cmin i'nner di ama er and
fore specifiesttipueof Sup Bmmgntes it steagp AR &gbsnd 10026, Tirrdafier] sieunted

and, 2 th attached
B S P oot i T el P g e prrg e  hondiien
vdferettheratcwdmm mevalebg b(gmfcnoﬁ:ampﬁo Wisehan @8 pof BN (4 bin 50 kg
L were su | rom rr¢ge_was
o Bl ooV SR it ol O3S, RS W4 oribl ablaig e same

achobpé drygemeinAgitecwoficeAbitts Waér comiterl of &proXx105% .1 drying the rice
rpmto agitate

ar at data eed of 10
ﬁ%&%‘ggmﬁﬁ%ﬁﬂﬁ@p emppf @“%FWP‘B}Y‘“@WBW ed that water
was added uniformy to rice grains. After one pass
throl gh the agitator, the water content of brown rice

fieMeased 0.5% with hydrated rice di scharged from
{@dl&] ot her side. Discharged brown rice was transferred
into a refinepent tank, kept there in _a stationary
Waterwas a‘&’ﬁ’ ployhydo AR kg of prewa TicsdHpshingwum owiaese WeisT cogtent had been

pEHGREICO b aa@uuusn%dm{tm ﬂ@%te?&ﬁatéf@fn@r@as@@toaaq'%%c P Qo #1309 (water to
5% per hour, and then returned he wat er

b%g‘g’te‘?{nah PP ater BatepVhese §H or trpgturcrhas bomn aﬁﬂ‘ﬁtﬁ‘é aj appropriate,

oPdiiutails B6tutiohtiséd M@0bd ﬁmcﬁ@&ﬁwﬁﬁﬁtbﬁfd&w‘a{mrp{ugﬁh gcﬁ brown
was . increased to 17% Once the water content

rigeagitatgpwasuserhia thecwpler agditienyroesss. iﬁ@s apperatus fad gwlmﬁmal shiape of
30 éﬁ] & Rher diaﬂﬁfe?ﬁﬁiez i fehiin \W&earg ﬁ@és o? 5 ?rh(?xy\?m&' #&eter and

kept to 0% or bel ow per

2 Wa*ﬂéﬁﬂgﬁlcﬂﬁﬁ@ﬂ@ ingifle the posementioned cymemmMzomm Bothreodwof the
nuo
il il igalol BB e ol AL 5 AP e sihpfle B0 oAt IS Brown
rigavastagdathabd slgeck@?&kmdmmmw@uleﬁmm tidipped at espemlbf 25 g per
ans air, bl. Si.n r. of
R e ot s Gfhell TBENY o0 Bin B B HEH{pE Wt i
agedonesnsied thatwweter wag added mtifowaly i dpt gréios. lAﬁBSortel’]ﬁfs thiou@fthe

a%?{oh lﬁ%%v\aé?rtcgntgﬁ tofﬁrﬁﬁ %Fé‘@g%se%m‘ erq"_t‘itl ﬁy%rakf Ned 1scﬁarged from

er conte
- the other side. Discharged brown rice was transferred into a refinement tank, kept there in a

stationary state until the next water addition process for a duration adjusted to achieve water
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Exanple 3 [00231 In Exanple 3, the sane nethod as
described in Exanple 2 was used to obtain 50 kg of
germ nated brown rice with a water content of 15% from
the Hinohi kari brand of brown rice produced in Kagawa
Prefecture. Exanple 4 [00241 In Exanple 4, the sane
nmet hod as described in Exanple 2 was used to obtain 50
kg of germnated brown rice with a water content of

addfifidnra0 mﬁeﬁﬁoﬂw/b péritead, indWhedRehmatd 8 &&V\ﬂait&'aﬁﬁtlorgé\ggi‘gﬁg%%ncess

ef ect le 5
kfing e A8 e sicn T “@@s‘bwﬁgﬁmﬁl&ﬂﬂfm“@m@cmo 17%,
Oaccahd Rater ofteftGesthed 098, WaRkplhsdid é'd%ngdﬁk iy ﬁxHe s‘?é Lﬁﬁ&h% rate of

~content of 15%fromthé K rara roOwn
PFRseRs dthe water-enaket @ﬁi)fwrem@maa kept toEb¥pt iy pdr (bﬁ\i}ﬁﬂnul {ha final

wxtaRhenf 287 bed.dn Exa
was usegl to ob{ g@ﬁ@ ?%dﬁﬁ%n ge?‘F“asntg‘ %aecg%gﬁﬂen steamed
injacantifupws Tige Rigtragr f@rmweqnﬁedMnem Sad muhEdeainy)f nggm and

C n Hokk Prefectu
oA feaf Wl 65y PP IR bl wob Pt Bop osiae g pormal
tf:mer@tmdm ¢ tandBiod eﬁ:emﬂhﬂdte bfldeE)iem&m ﬁat&r coﬂfcﬁtaﬁas\kgﬂlat(k:meﬁﬁﬁan

e nti.n S Un Test Exa el

(% 2o S RSB e GGt Bl oz arsin s oBiten
and terrperl ng processes, to check the concentration of
’%ﬂfn‘ﬁfét?’ reduci ng sugar [0028) [ Conparative Exanple 11

rrcé washer was used to wash 50 kg of material brown
[p02B¢ (Hoshi noyunme produced in Hokkaido Prefecture),

rice S sgaked for 5 hours in a

g Eﬁ‘ﬁ@%ﬁl g% H}f%@ s degeroad indexample 25@s eeditd otain 6 kg of
gahﬁﬁa’tﬂi brg)\ﬁ:g fri]&I \rhgﬁ Rater chBRA of 149% FoiiAfe [$BhilGE forand of brown rice
pro%uc d in Eagawaq’refecmre

Example 4

[0024] .

In Example 4, the same method as described in Example 2 was used to obtain 50 kg of
‘germinated brown rice with a water content of 15% from the Koshihikari brand of brown rice

produced in Niigata Prefecture.

Example 5
[0025]
In Example 5, the same method as described in Example 2 was used to obtain 50 kg of

genninated brown rice with a water content of 15% from the Kirara brand of brown rice

" produced in Hokkaido Prefecture.

Example 6
- [0026]

In Example 6, the same method as described in Example 2 was used to obtain 50 kg of
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for 20 hours in a sealed dark room of gaseous phase to
cause germnating. Thereafter, germnated rice was
steaned for 2 mnutes at 98C in a conti nuous steaner,
and then dried for 20 minutes in a fluidized bed of
80C to obtain dry germ nated brown rice with a water
content of 15% [0029] |[Conparative Exanple 2] A
rice washer was used to wash 50 kg of material brown
brsifnatddibeA K@l ' j I ure .
\%ashed.Ti ce #v\cgsfﬁ ]tsh%;ﬁ%g% o?ﬂtgf ())i’Jggmit]{ié I\gﬁ@%‘?eﬁ%s%‘?? crownnee
Erodngsd in Hekkaide Erpfectire.25C unti| water absorption _
saturated. Then, rice was drai ned, dewatered and | eft
for 20 hours in a sealed dark room of gaseous phase
@de germinating. Thereafter, gerninated rice was
med for 2 mnutes at 98C in a continuous steaner,
and then died for 20 mnutes in a fluidized bed of
Bl wes widediorthaliap ugder thervatdidbns dassibediie Exampldl , afaittdh the rice

' % 1. 003 Conpar.ati ve Exanpl es. 3, and_4]
SRR ol | R st ESRP R bl gus kR paicdioaly s te
wateraadiing andtemperind @P6ckuses, o chickake cof@n4tionod diredt :
Pat ent Lai d-open No. 2002-291423, 50 kg of materi al
brown rice (Hoshi noyune produced in Hokkai do
[ep2fject ure) was washed using a rice washer, and washed

i ce s . germnated in an environnment of 100% '
@3%3%@‘?.&@%??9&(11 nated rice was sterilized by

Adtd winherandd utdlad walsh kg (0ErRARALI M dWHEXBIR By dhe prBluced in

_]_g@r.l I EZ d b)s steam ng and then dried _(Corrparari)'l ve
Ay fele?ffurft g Bestien ngg Yasgesked fraSduns irashemiogiatiohamber

2FkRA (LB R vidkter 38%p1i i 'ﬁ%q’S
Under the condi tﬁrons?pélgé%%]édd in’ é‘ern"g%asra ?‘%&@w %‘dleﬁ
for 20hopsin asealed domk raune of srseousplmbedd cause gaminatigy Théredfice,

- adj then | et soak )
R i ofy e B P SR G oy eamer, s e i for
20mnmesine Q_uid'md baiqiiset pablaidirg gdrnlhaled bERGIce WiE a water content
ogzg}%.entrau on of direct reducing sugar. [0032] <Test
“Exanpl es> The tests descri bed bel ow were conducted on

the germ nated brown rice sanples obtained in the

[(ﬂj‘zﬁ ementi oned exanpl es and conparative exanples, as

we as on comercial germnated brown rice brands
[Corsaenive Bxabg /s | and 4, to exami ne by conparison the

effects of thg .
ATice washer was used to wash 50 kg of material brown rice (Hinphikari produced in Ehime

Prefecture), and washed rice was soaked for 5 hours in a thermostatic chamber adjusted to
25°C until water absorption saturated. Then, rice was drained, dewatered and left for 20 hours
in a sealed dark room of gaseous phase to cause germinating. Thereafter, germinated rice was
~ steamed for 2 minutes at 98°C in a continuous steamer, and then dried for 20 minutes in a

fluidized bed of 80°C to obtain dry germinated brown rice with a water content of 15%.

[0030]
[Comparative Examples 3 and 4]

15




gernm nated brown rice proposed by the present

i nvention. [0033] Table 1 Exanple of conmmerci al

germ nated brown rice Examle of co nerciat germ nated
brown rice 1 Kone no Shimanmura Hatsu a Genmai 17 Sera
Hat su a Genmai 2 Kanna Hatsu a Chokuzen Gennmi 18

Medi cal Foods Matsu Genmai 3 Dai matsu H yo-on Hat suga
Genmai 19 Kikkonan Neoi Genmai 4 Kitoku Sh' o Hatsu

I t a

R ang S wilE TR 1R e GBS RE e Subzshat vt g
dda(trﬁjﬂg in Jepanesel Pazat dabsen Ng} moﬁlgeém;@sm&mg gigtlenilla b{ﬁssidlrjﬂ ﬂ;&
@ %E‘%@mn?ilfeéﬁ 3&@5@@ Rerlerare) )15 yfagﬁa% Ei?ng Fiqgpraghend washed
R Rids _gé’r&nﬁdﬂéﬂdﬁ &Beﬂﬂﬁbﬁh&n@oﬁ@ﬂ%&iunﬂcﬁta 'mtg@nﬂ:ﬂl&&l ﬁd@%yﬂ:&xhzed

nai Aki.t akomachi M nus | on tsu Gennui
%&n&&% deied (Crmpatiys Eramnpla ), gvst%lwt s@m@m @en dried
(ComipRrative HxdmBRAY, 6 kkkin byl QAR Bbwh Bcc R B L xgﬁerQ;Qntéxﬁ of 15%.

Kameda M| ky ueen no Hatsu a Genmai 29 Hvupa Nouran
Matsu a Gennai 14 Medeta Genmai 30 Kenko Genmai 15
{b@m se Hatsu a Gennmai 31 Fu-ihatsu a Hapuga Gennai 16
Hat su a Genmai 32 Hatsu a Genmal Wet Type

[$%P§3We§8amieé] of cormerm aI germ nated brown rice
Unaai it Sorfdltion TG el &) C R nggh%gom%cg@g?o%ﬁed in
Sei ka Fukkura Ta |tate tsu NMé
althmpﬁdtm:h@bnmdjuseﬂ W30y ancﬁherklat s}ifdmmﬁkaudl& fok ¥5 Raiee In Test

E%gm%gt él I;lg&"?l%;"lfaé IE@%P @sepr?ﬁﬁ 1‘%@ . o %trgt?or}l dn‘ect

rédaningisufd6 Dour er New Hat suga Bijin 40 Shl zen no Yakata
Ganbaru Kazoku no Hatsuga Genmai [0034] [ Test

Exanpl e 1]
foo32] -

<Test Examples>
The tests described below were conducted on the germinated brown rice samples obtained in

the aforementioned examples and comparative examples, as well ds on commercial germinated
brown rice brands listed in Tables ! and 4, to examine by comparison the effects of the

germinated brown rice proposed by the present invention.

[0033]
[Table 1] _
Example of commercial germinated brown rice Example of commercial germinated brown rice
I | Kome no Shimamura Hatsuga Genmai 17 | Sera Hatsuga Genmai
2 | Kanna Hatsuga Chokuzen Genmai 18 | Medical Foods Hatsuga Genmai
3 _| Daimatsu Hyo-on Hatsuga Genmai 19 | Kikkoman Neo!Genmai
4 | Kitoku Shinryo Hatsuga Genmai 20 | Yamatane Hatspga Genmai
5 | Hakubaku Hatsuga Genmat 21| Azuma Milky Queen no Hatsuga Genmai
6 | Cl Foods Hatsuga Genmai 22 | Kenko Dojo Hatsuga Genmai
7 | Kojima Hatsuga Genmai 23 | Kurcha Fuga
8 | Osawa Kassei Hatsuga Genmai 24 | Domer Hatsugd Genmai (Dry Type)
9 | Mega Dete Genki 25 | Fukuren Hatsuga Genmai
J10 | ¥amato Rice Hatsuga Genmai 26| Akitakomachi Minus lon Hatsuga Genmai
11 | Soshoku Seikatsu Hatsuga Genmai 27 | Toyota Co-op Hatsuga Genmat
12 | Senshukai Niigata Umai 28 | Anan Co-op
13 | Kameda Milky Queen no Hatsuga Genmal 29} Hyuga Nouran Hatsuga Genmai
14 | Medeta Genmai 30 | Xenko Genmai.

15 | Murase Hatsuga Genmai 31} Fujihatsuga Hajsuga Genmai
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<Anal ysis of Direct Reducing Sugar Content/ The test
sol ution was prepared as follows. First, specinen was
extracted under ultrasonic waves for 1 hour in a weak
al kali solution, and then neutralized, after which

| ead acetate was added to renove protein. Next,
extract was adjusted to a constant vol une and
filtered, after which sodium carbonate was added to

qurm‘tﬁ{ais@nmahne resurting SCI'W‘J'HQ:&bgmmdi%tlﬁeed agar |
to obtain a test solution. D| rect reducing sugar was
[@agtyged in accordance with "Kangento. no Tei ryoho

(Assaniple o ohikpikbeeimiatatcliR6HAGd 10 | SUJ Bkalupie bilomprele Poermindtbd Brown rice

1 J Kpadila Sika Bukkurd 'lTaHtatSHﬂﬂu@tGeﬁﬁm B S Dpmer SavRiat BRUEBIUenrVaf1S

¥ g Kemedbieiks MeovagiorMityy Queemand hod, | a5 d Dome HahoindrigiatsugdGentlbir €Ct

r gdigisugnEenedigar was  abt ai ned as’equivalent dextrose
3ad #atglrﬁaﬁ’onvﬁﬁm$g|\mﬁe. s_resul t43% OsawpHapmeaiGemEhh) og 2
1

EMC Ne‘[’ Psusspiing) ¢, ose Anal | §‘i’ S'Rféf ’f'?d’d@aﬁ?@i"‘t%@%%m““g“

arrat yu—.‘u Uy means—of i gll bpt,l:u |1
test solution was prepared as follows. First,

spe&i men was suspended and neutralized using a 50%
[Vésy Egamden] sol ution, and then extracted under

|.trasopi.c VEeS.. xt,, extract was adjusted to a
%&ﬁé’?%ﬂfb\;ﬁ\ﬁ@cmg e CPRERA t hrough filtration
Thapsr sohﬁtﬁﬁl wtamwaf’ddhk Follo&rs.\FarSt, spe6iRie Aaeekiradléd @RerdiMasonic
sol i L ed, The ter ‘rj%gsol ids were dissolved in
WGedPT LR in o el ke pationcpin dhep naviraliggy flepmbish lrodaceBig was

addddud tepidvaprofeir. Nea! &iradiv@badjR@do h batkiaht x@ﬁhﬁ'ﬁﬁ& ﬂ%r@cp Bifer
out usi LC- 10 Adv (manuf acture

rrie n
“%?ﬁﬁ‘ﬁﬁ%?ﬂ? ° P?%er‘ﬁﬁsua(%ﬁ‘?% 1o eemopeleath WérlfmajOMI@rr ‘ér?ﬁf)ﬂ/l&red again to
oa'afnraaeﬁ@m(mr RID-1 OA (manufactured by Shinmadzu

at i o‘fg‘?-l’ as the detector, and Wakosi| 5NH2 04.6
ViARa R peserdanee pjth (K gt ne Terohy Cassay

Mdﬂdids tor R@&)cu@$u§é&?’ @aldfﬁﬁ FukuT gﬁ%@:‘mteﬁ BfiRdcRAL Hressfr €

hown in Tabl es and Tabl e 2 Speci men

EeTRen) Wes faken by W@Q@h é‘lﬁ‘hoé{ﬁld m cantpm iof dirdcbreduaingengar was
t
oRBSEY £ dq@RalBA Uk Rrof coﬁifeaﬁﬁedana %%ld&q%ﬁm it @?2 Qr?/d 5,

BAP ratio rice nethod (Test
1) (Test Exanple 2) (Test Exanpl e 3) (Test Exan'ple 4)

[do85P | CO

<Sucrose Analysis Method>

4t_n

Sucrose was analyzed by means of high-speed liquid chromatography.

The test solution was prepared as follows. First, specimen was suspended and neutralized using
a 50% v/v ethanol solution, and then extracted under ultrasonic waves. Next, extract was
adjusted to a constant volume, and filtered through filtration paper; and then filtrate was

- condensed, dried and solidified. Thereafter, dry solids were dissolved in water again, and
filtered at 0.45 um to obtain a test solution as filtrate. :

‘High-speed Iilquid chromatograph;} was carried out using LC-10 Advp (manufactured by
Shimadzu Corporation) as the analyzer, Differential Rcﬁ-actometen; RID-10A (manufactured by
Shimadzu Corporation) as the detector, and Wakosil SNH2 @4.6 thm x 250 mm (manufactured

17




Exanple 1 0.31 0.85 22.3 42.0 50.0 Exanple 2 0.19
O 74 15.2 420 30.0 Exanple 3 0.15 0.58 33.8 58.0 35.0
------- - Example 4 0.22 0.76 9.1 36.0 10.0 Exanple
5 0.31 0.73 14.1 38.0 33.0 Exanple 6 9.20 0.81 16.
40.0 20.0 Conparative Exanple 1 0.08 0.35 39.2 107 0
90.0 Conparative Exanple 2 0.10 0.38 42.3 101.0 90.0
Com arative Examle 3 0.07 0.69 88.0 112.0 75.0
2GR 89.0 96.0 68.0
WERT Pk Phenii e B B0dturl 250 2% %00 0
WVWEFHRPMGWMBT@MQQ &d3% 93.6 139.0 80.0

Commerci al Product C 0.11 0.37 11.9 30.0 90.0
Commercial Product D 0.11 0.34 12.1 28.0 95.0
Comercial Product E 0.18 0.36 7.4 32.0 98.0

Commercial Product F 0.12 0.36 60.2 124.0 94.0
Commerci al Product G 0.10 0.35 10.1 27.0 88.0
Commercial Product H 0.08 0.86 17.3 30.0 92.0
Commercial Product 1 0.12 0.32-9.4.24.0 15.0

Conmmerci et Product J 0.10 021 12.2 21.0 10.0

Commerci al Product K 0.05-0.21 12.1 31.0 80.0
Commercial Product L 0.10 0.22 72.5 101.0 80.0
Comerci al Product M 0.05 0.21 84.0 180.0 80.0
Commercial Product N 0.10 0.22 64.0 75.0 88.0
Commerci al Product 0 0.11 0.30 142 28.0 80.0

Commerci al Product P 0.11 0.33 68.4 188.0 98.0
Comrercial Product Q0.12 0.35 52.5 80.0 99.0
Commercial Product R 0.11 0.38 7.2 23.0 80.0

Commercial Product S 0.12 0.38 75.3 88.0 94.0
Commercial Product T 0.10 0.32 60.0 75.0 93.0
Commercial Product U 0.10 0.31 77.6 89.0 90.0
Commercial Product V 0.09 0.33.50:1 88.0 88.0
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Commerci al Product WO0.09 0.34 42.4 65.0 80.0
Commercial Product X 0.05 0.33 45.4 - 80.0 72.0
Commercial Product Y 0.11 0.33 57.9 98.0 85.0
Commerci al Product Z 0.12 0.32 51.5 100.0 Commerci al
Product a 0.11 0.36 7.4 27.0 70.0 Commerci al Product
b 0.13 0.37 52.6 85.0 80.0 Comercial Product c 0.11
O 38 43.7 80.0 78.0 Commercial Product d 0.08 0.33
131.0 90.0 Commercial Product a 0.07 0.32 84.2
g Q 92.0 Commercial Product f O 07 O 28 95 6

o 1.9 o
”Uy ume bﬁ-élﬁ"rlsddﬂ_zé' <[ Sttrost Tonten 9 l;éaucfn' : J“Wﬂt’eﬁﬁﬁsogtmn Ratio of cracked
Koshlhlkarl Eﬁ@WWhﬁM ce| O. 07 1. 1&e AK O e
rice 0.04 1.08 19 Tabl 5 eC|mmmdD rect{ reducing
Sucrose cont € gfo Tegaple )i @%ﬁ‘f’i“’ﬁ W (}"ﬁ E’Q'FP'%b 1}" “é‘ﬁt‘“melé@r g st Example 4)
Hhpls\  TTETH Ie:913] Xamptegsd) \ Testpix fipt-e B (rrest 500
| Exalpl € 2) 00 [ Tolie M. Comoyer £1 al”_Prseouct 0. Ialo 0722 300
lzgmbwmﬁbnnELiiiu_iﬂﬁﬁu¥uJLJl£§Q_o.40 5887, Conmeficilal 350
%ﬁﬂmh“.mu —0-48—0. 2929 It oy cial PPdduct' 0300 Q7 100
ﬁ%% e L S U3 e Al A 4y WE o~ 380 1. 33.0
¢ UIMMMET QT A Tl U ROy UTIZReTP SO 4 20.0
deemabciximpldl 10 0. 17 048L.16  Cotmerci ai Plradpct T 05t %0.0
Gumprativaixangle 2 Chner 948 _[Pr odud®® 0. 08 %2271 6. 4 1p1303 7] 900
e T oc 0y I R
oimparayve Example 0.08 1, 0 . 890 | . 68.0
Chrﬁihbl-&la%du‘ctw” pr T ol M %8’ R 2 A , 900
cexieichiPiold BN QNET Cohg gnt s Ofpsflirect TREurT g S§gan and g5,
CapprecalPmdut@npar ed t @.11 tihe gertnt nNat ed bmewn T 1 ce@anfpl €S %0
Cpapmersial ProductDy -~ 4 1 o r-nﬂa\lﬂgpi_i_gnajﬂ_ﬁjxeh hod. The] r ef er eédce 95.0
Commercial Product £2 | §.18 0.36 74 32.0 98.0
Commercial Product F 0.12 0.36 6.2 £24.0 94.0
Commercial Product G 0.10 0.35 10.1 270 38.0
Commercial Product H 0.08 0.86 17.3 30.0 - 52.0
Commercial Product1 0.12 0.32 9.4 24.0 15.0
Commercial Product J 0.10 0.21 12.2 210 10.0
Commercial Product K 0.05 0.21 12.1 31.0 - 80.0
Commercial Product 1. 0.10 0.22 72.5 101.9 §0.0
Commercial Product M 0.05 0.21 84.0 180.0 80.0
Commercial Product N 0.10 0.22 64.0 | 75.0 8.0
Commercial Product O Q.11 0.30 142 | 280 80.0
Commercial Product P 0.11 0.33 684 188.0 98.0
Commerciai Product Q 0.12 0.35 525 80.0 99.0
Commercial Product R 011 | . 0.38 72 | 23.0 80.0
Commercial Preduct § 0.12 0.38 753 88.0 94.0
" | Commercial Product T 0.10 0.32 60.0 75.0 930
Commercial Produci U 0.10 0.31 77.6 85.0 90.0
Commereial Product V 0.09 0.33 50.1 88.0 88.0
Commercial Product W 0.09 (.34 424 63.0 80.0
Commereial Product X 0.05 0.33 454 | 80.0 720
| Commercial Product Y 0.11 0.33 579 93.0 85.0 5
Commercial Product 7, 0.12 0.32 515 100.0 ¥
Commercial Produei 2 0.11 0.36 ) 74 270 70.0 :
Commercial Product b 0.13 0.37 526 ° 35.0 80.0
Commercial Product ¢ 0.11 .38 43.7 30.0 780
Commercial Product d 0.08 0.33 §0.8 1310 90.0
Commercial Product e 0.07 . 0.32 84.2 126.0 92.0
Cominercial Product f 0.07 0.28 95.6 - -
| Hoshinoyume brown rice 0.12 0.%6 9.7 . 27.0 5.0
Kashihikari brown rice 0.07 110 - - -
Akitakomachi brown rice 0.04 1.08 - - -
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sanpl es of brown rice and polished white rice all had
hi gher sucrose contents than germ nated brown rice,
but their direct reducing sugar contents were | ower.
The nmeasured | evels of direct reducing sugar content
and sucrose content accurately reflect the taste test
results in Test Exanple 5. The germ nated rice .
sanpl es obt ai ned by Conparative Exanples 3 and 4 had
TeHkes] contents of sucrose but | ower contents of
dbecigot 1 edUCT Njrocbrekgans , | SEGl: SRhE | CaliiEdiTand on t he bran
| ayer in the earsment est expl ai hegecbedapw] Low direct
reduci ng sugar L nd._ hi 2 ose ¢ontent are
conmon propertgﬁé"qgﬁﬂ r&”&xafnf]% E‘f? PHiefore the
epneicildfoducle briown_r 1 €@ Sanpl eszz pbtai negh hy Conparative
e :: g h 4 ar®l0_consj defted verysed ¢se to brown
2R a8 shoml o080t o Exanpl e 7 and

rial Bl PT O HEEeS & al_ned..?%%L )
Chiieak abdud £ HXarpt eg,%—were—s@%p'-ed—p%—)dl cally to
 Gegegaieodung dhange 610 |di r ect o.repucCt Nyz&uyar cont ent

g Brc:ﬂggﬂ‘?ctnT e resi®Bs| are  &Holn in F3gl 1. The water
ddr erot et Heod—enplByled—inBBnparat i Vid Exanpl e 5 did

EU{’}%? result in increased direct reduci ng sugar. On the
t e]r hand, the sanple obtained by Exanple 7, where

AhehospdrTatds 2a6d 518e YerhRbhcdBRwA St Spiks ctﬁiﬂiﬁr?ﬁ% t@%eﬂnresent
mar ked inc eaﬁgq.l E i(éérect reduci ng sugar. Wiile the
CETUEREFSE S Frehtpited higas copter efidirert sudyeine suganand swesose comapared to
the goshirfated drovérh 0T ROy th chveiBR! mdthOF 18 refdihce
con[degn of direct reducing sdgar In the sanple
BEPLS AEOWY nesandppleshed white Tiss alf hagrhigher Bicse epneets i @emninated
b Fcd b RlSiret ridiginglL ' eaSQD BIG: of i
hi, t ,tche peak after 28EI E%ggfion%ﬁg g]g#erqn‘g?%?ﬁ%g?gaauﬁ%“[ lf%}{legsn"fd“e“
TRCIME SURA) Corit endfsperpse cOwEnt apauratdly deBboy ot iese redilltsdn Test
ER\PRiNg sugar was consunmed as energy for germ nating.

hi s s,quests 20 that, by adjusting the water addition
TE’P@E%@%& &hytoe saneplospbiainei by Gonipauative Eaarsplend awdeldad higher contents
dFEREM4E bhitQBwer@bntél] | ugar. . senr ed vl |
.consunpti o N of m(gjﬂi% g?ﬁmét g%ﬁ%b%%g%fj%%rweé%fogwg%é o %’%Algmn Tayer

15 e Agsicdest peplained bplewskqypdiesttedicinglsegan dntistt aveiHighedusiose content
APl 'tdb‘éﬁié' . S€ ti,yal .germ nati.ng ti

res EII%tACJian]) é i n %tﬁéeﬁ%%%%s%d?%ﬁcg%ﬁHeﬁ?%%aze@m%f‘?q sé‘ﬁ'PgSE
obgmss by CprpasativeEEaamples 324nd4masmim?nbrycmosswmhn ric?.

-0 ' BAR od> Measurepent o
T§SF§H‘21°§ S o e%?‘gg‘/ %’é‘“&?ﬁé %ﬁ@ EADYE AP JarerT sewled
pgindicall v ivancasureth ohhylgeKitlgiiﬁx}aq zﬁdlizd':iﬁgilsugﬂtcobllintro@%giﬂ] Thé'sults are

- . Kei j.i “Kai nu t al.. (Denpun.
Sha Pl S W f b Fhiod ERpIoy i Bl Bar e BapR digr
reauQin inQSsId qiﬁan'ﬁiw'm?m Qﬁfﬂﬁlﬂheg ﬁaﬂdﬂth@@zﬁﬂﬁléjaﬁﬁli_ﬁedgytﬁample 7,
' i p.the aforepent.io iterature. To beé ‘
w8 IEhOA ki Vi oS BT G e bk piegee et sducing
suger. (While deassdengativn biditeof redudily YedaPi D) material brown rice

(Hoshinoyume) was 0.12 g per 100 g, the content of direct reducing sugar in the sample

obtained by Example 7 was as high as 0.31 g per 100 g. Under Example 7, the direct reducing
sugar content hit the peak after 20 hours of germinating, and then decreased thereafier. This is

!_ikely because direct reducing sugar was consumed as energy for germinating. This suggests
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NaOH processing solution (Solution R) and bl ank
processi ng solution produced in the sanme mnanner as
Solution R, except that the enzyne sol ution was
deactivated (Solution RO, were prepared. Next,
Solutions S, R and RO were colored by the ferricyanide
nmet hod. Specifically, 5 m of ferricyanide test
solution was added to I m of specinmen solution, and

thae byradjtitting theasiteh elitod proc@ sd RataidttiOmdéd\at @ sl shéedJproduction
V\ﬁﬁert b@)t h, after which the m xture _was cool ed and
PHARCIRUSE SPREE S PRROted iy onsumption of diee redpedng sugar as energy for
gérmiratim)dah O ShpfeSde i ThY adji et st hialdd MRSl ﬁ%&fﬁ%ggﬁiag

di ssol.vin 0..37 g of potassiumferricyani de and

éef@f“aﬁ%ﬁ%%?ﬁe@*%weihwgw ppncentratigns @f ythiented wat er .

Absor bance levels of Solutions S, R and RO were

{%xg)ressed as S, R and RO, respectively, and applied
838lhe cal cul ation fornul a bel ow to obtain

g@&@tﬁ,ﬂ'g@]i on degrees: Celatinization degree (% =
- R x 1 00 The analysis results are

RO - /I~ (RO
émmﬁcmﬁnméém Grlaginigation Degree kpeBAP Matlpele i on degr ees of
j ] I [ in,accordance
RISt R ghE ] Gl B e BB ARl mll S 13RS pethon)
a5 caoRd oty 3efrencing themethakaivep by Kaiji Kahiuara caki s@eppundiagaku
It Qo ' t Rt ratio over tinme; and
e N B R o ur e wat er
- Snples petequepared iimgecdrfan®® with die mietiod igtha bdsenbBiches irkase. To be

Lt T B S T S AR A
Ne@iFybrocassih@tdlution (Solitioe Rvendkinkpedcadsing shlat Gqadsduciah @e@ame

ighi .exgess t attached to the  surface_ of
it PO ReexephBordbe e solkoh Petdeivaler Solition Kb e
praparedbl e 2 bel ow. While the water absorption ratios of
] nat e i C anpl e nformng (o the present
) SRR BioRe Rl VR e B st misBonelonSraeinealy. s ml of
fatisyanidt kestsolutibn s Altfed 0 MHRIOE kpbini2h Qdﬂﬁﬁn?a:@ri?:hmi xture was heated
er e

i.nat ed ) ' | duced
£\ PURHF 2040k WA b5y, S0 Wb b ERprtsohopled anes absorbance
wAk trbasu e at 48N, WRE ﬂoﬁhﬁﬁﬁdﬂ&f‘ﬁénﬂ:&ﬁﬂd%ﬁ?/iﬁ{i tggst ;geapef%i E{g dissolving

sorption ratio of 35% or below, they t N
OO A PO SFIeR N 188 A &0 o lopitliod wor.
AbRorbaveaiuedl e OESHutiR §) ®chnd ROGRAGBrebitd e & arﬁqafffegﬁe‘(‘m&y, and
ratio over time To check water absorption ratio of ~°°
a@%ﬁﬁ@rtb? ealculytion frsmnula belpw inyebtain gelatinisationhdegrept:i on rati o
was observed on the sanpl es obtained by Exanples |

and 2 and Conparative Exanple 1.
Gelatinization degree (%) = (R0 - S)/ (RO —R) x 100

The analysis results are shown in Tables 2 and 5.
The gelatinization degrees of germinated brown rice samples produced in accordance with the
present invention were within a range of 9 to 40%. '

~ [0039]
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Specifically, 10.00 g of rice grains were soaked in

30C water, and the wei ght changes of rice grains

after 0.5, 1, 2, 3, 4 and 5 hours were neasured in

per cent age. Before wei ghing, excess water attached to

the surface of brown rice was renoved. Although the

germ nated brown rice sanples conformng to the .

i nvention of the present application exhibited slow

YRdsEExappRI) Pt i on i Mmedi ately after the start of water

absorption, just |ike white rice, the commerci al

OYa BROBP AR Fitie ohpnee &n wiserAbpreptiopyativmYprtitag andewassrahysipsion

E@atidhy absorbed water inmediately after the start of

wat er absorption. This explains why the rice grains

09 gerlvimaswewaecheorpianaation i 0es ol oainsiwere soekettifer 24 hours in
' ' . ss.. cracks or, structural

Bl ol e Y a0t e AR U ShiaaS e pr e change by

weightgelagvead fhe oveigtit beforg thie fsbakaBétbig viRjphinae gek alateRitEolddethe

t he.gel atini ' d f l :
e e Oy T e s e B wh e gl
Whilathg evaek alBoiptionttios of gerpfiekedTRb bamplestcon By @ thd MELnt
pref.er :ﬁl%/ 15 to goo/_&fnd t hus_t hese sanpl es L
s FERR & s, o880 $876dbesuaier R momRliontiaF oF copmesFoil pesucts and

geahinaRd Boda(rice sdnipRe phdansd pe thi\btinb&ntibhdl ScRibib gy Gebt 13 el 60% or
t hese sanples pr oducg

%r o%éi‘{cﬁﬁ' For this reason, ) ] K
BYT AEPYEtEs WHTR sy men Rpqusts b Yetsa Rbsatption stiofof k¥ or below, -
théyi thed lieorndN bfelm Irick Sld¥werd B S §a|3ﬁr('))'.r taste
@l&nl ficantly, Fig. 2 gives a graph showi ng the rate

¢ &hange in water 22 | absorption for a 5-hour period
(@f t er MehskdmeRf mRd LIt cﬁﬁ%@{;ﬂﬂﬁ&@bm\%ﬂoh SaibloYer tlgnegI ves a

raph showi ng the rate of change In water absorption
Tgﬁﬁhe% waleriBiorrtisa ratio ! edreraercigk rapducisf chargedr watababserptionoatio was

oBSERI ol i i ar[aaﬂan 1

abso (;q[i)t [ onsa*sageagejglg&lﬁ?d% 1%’1@ s%ﬁp e g@t%gp%%g%b%xm‘) lel.

Seeriieat it 1009 st sinpereing wergnohkedhizi 30°G avier, addile waight changes of rice
et il i t igh. _Co rcial  Pr.oduct
SBIRREELO. TN, foht At SRS s Bl iy o PEF B B gt excess
vaked séachsd o itietsadade pf brivwn risewi remowednf or ming to t he

i ' its initial water ahsorption .

ARG he SRS B B simelsicBitbnive SR ety P
apfilsativneghibitedolow water absorgifoniimmedib@Q4k}r thé shirt 630648¢r\eBdokRidn, just
Hgggvmeddc%fmwater absorptijon con?li tjon Jo observe water
absor ption S%WBTIWIZW Usi§6m sagp "'FPE‘@“&’{‘%M PORFEHE eaRried
ripiil 3 8B oded arseitrtriediateD LGS QR bNPatbrabbdRicAMPM O bxpfiins why the
water r qui I ed Lor cooki ng the aforenenti oned anount
ri Srdins ety aSE Py SRS CHYRIRA TR cRYcpigpndBeless
cratitser stivivedl disirteration. Asahd sah@fted?datlQUEctption rAtRAMhfFected

tenperature, and then the praoperties of rice grain and
SIEORARLY b esee BUueAls deersreine EoHEisRben dogises of smmples conforming to

the QREER @iveRion We Rl o | o
PRES EMARR @smage%fgkeﬁmggﬁgﬁr%@fyg@&& more

rim nat ed brown rice obtalne
Pfgf?&bmeﬁt g 3?% #athsg thssoiprples denensiriedrppropyiateshwaied waige
atsuiPh Ritibs @Eaer WA \Wdse of white rice and regular brown rice. For this reason, these
~samples produced best hardness and elasticity when cooked, just like white rice, which likely

.improved their taste significantly. Fig. 2 gives a graph showing the rate of change in water .
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in Fig. 4. Commercial products of higher

gel atini zati on degrees showed water absorption
conditions simlar to those of sanpl es obtained by
conparative exanples, and there was little remaining
wat er. Al though wth these sanples cooked rice tends
to becone softer if soaked |onger before cooking, the
sanpl e obtai ned by Exanple | did not becone

HR B 138 eri ' éhitd FigRa|
o o o o o ke s Pbraph
ehpatingthe i ofehangrinviates arserption forr 24rbeir periadrafietstarbaf veter

ﬁ‘ﬁkglg%f}ﬁ‘ infldidd ProdferSNaE bnd df‘fmédqa& %eﬁ{b%ﬁ&nastpk&s fke ?xg sample

ric (géalns were cal culate via visua untrng usi _
abtaigechyrCanenspadiverBxanplect, emdedicipyatiseied witrabsarption ratios were also high.

é@&ﬂx‘éﬁﬁa@f’%duc?ﬁ Bad 4 Ditkald R4k a%@lgé%g\re&%_ﬁﬁogs J&Jutg%‘%gﬁfm% by the

average of el ght neasurenents
samples cprforfming to thegiresent énvationobhut dnitiaMvaterabsorpticoi weg quiChand this

C [iﬂi%lric .ain, . where no crack extends
@Efﬁ&ggf%%saﬁ e W 8151%135% ?II’]'é'l}clegl?mé’r ain and the rice
PO4iln does not chip during polishing. Mjor cracking:

nore cra where one or nore

e or ks in.a rice grai.n,
@1 ack® bé%aglﬂ]amﬁ?}f’cf?/{ wal P’éﬁsﬁ’g’?’f’ﬁ LM h of the rice
o abiservamatet *beorgﬂti(ﬁllﬁm@ﬁ?dﬂ? 2@ﬂ§f ﬂ&{Cﬁ lgfajflﬁ ?Jﬁ&%bﬂ&h iNIBO 2o water

i pped.rice: east one-fi ericegrajnis ..
PLBPigiraes i by S0 Rier3Rred o e ing i e Pty o] ount ofrce)
WEARE lehiperatife 160 bedaQEjubted @ J0QT Gbr Hich ri¥% Gkl iT8r 341088 in room

exhi biting only m nor cracking, were considered
EmBERE, antahen dheprapspigg of rice erai snd appburt oheleess wales aiere/becked. As

ehetalye dxBgpit S Eie SbsehfABorFlefH ]pf ?éﬁgﬁﬁte@ browaRL §ftained by

conforming to the_ invention of 1 present "application
Erisprglesioans] gpothss pesipinated byovin gise obtainkdby Sempsirative Giargple bdre shown

OBy P i UL D
capdtienssimidar withpse 5 smples obrinshiyaomparatjeakmmpen pel therages little
 18hainfhB SvaRR fmﬁ;&\%ﬁkﬁ'&@&ﬁ&:&%@&@h ﬁcﬁ]tend\%{)eg?;ﬁé gn%:gif soaked

shows an obser I mage of the sanple "0

lengspbafere coakingxthepamplelobtalied by Eytmplh & didapbesorob tradesienti ymy .
fraypl e 1 shows little cracks, the sanple obtained by
Conparative Exanple | shows many cracks in rice
[&esaExample 4J0043] [ Test Exanple 5] Observation of cooked

j est . results 300g each of the
00 b Al B8RSl 001157739 278 %6 and

Ubserpativatvahetibxmethbde, as well as 15 sel ected brands of
MGTIFBREH eSS LFRRLE oBE G, kg e vere soaked for 0.5

The crack ratio and crush ratio of 50 rice grains were calculated via visual counting using a

- grain scope manufactured by Kett Electric Laboratory. The final drack ratio was obtained as an
average of eight measurements taken. The judgment criteria for crack are as follows.

~ Minor cracking: One or more cracks in a rice grain, where ne crack extends fully across the
width of the rice grain and the rice grain does not chip during polishing.

Major cracking: One or more cracks in a rice grain, where one or more cracks extend fully

. across the width of the rice grain and the rice grain chips during pblishing.
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cooked in a normal node using a household rice cooker
with a norhral anmount of water. Taste test was
conducted by testers within 10 to 30 m nutes after
conpl eti on of cooking. Evaluation nethod: Ten testers
who had eaten germ nated brown rice before were asked
to taste and evaluate the sanples w thout being told
of their identity, Based on the taste of the '

Clippediritti MQesichBIbif® of B Bkegrais i MRsiief er ence (0 point),
ness,, texture, taste, fragrance_and

arance, sti%ag ) frg )
Gl i v, he g iaior srpeiine chipper ise pIOD SEslpEnE those
Ahib@inglonBirhiadr SBeRing, WiSconfiddréddralkedl as an average of

I&ﬁiéﬁres given on the five evaluation |evels_ of
‘il 33000 the i of crghed iy s ghavtrhy theyble, Cosunck gatios of samples

cahfodfifnk Yo e Biveritioh oithe ?gg%xﬁ %Eca‘ib@%eregb% oﬁ'rﬁéi&ﬁr@mﬂvzooog e

provi ded free conmen e sanples. The resu
spmples elipigest By qomperativegsamplescand emmercial predyicts had a rafid between 10

. O o~ _ ~ L ~
7 20 g R ot abinld 5% i ol il g gl e g of
tipeaplesodtaingd by Exarenle 1,avhdle Figs 6 ehomisan baservedimagh of the sainmphe

. 7 L1 1. 2. Sueetnes .
obisAIG Combatve iaiipdie ], Rufouts by IS NE Bramplp & shpws e
cNgksl U sample obidin€d & QordpatativEieeiplsshost maky aiaks inafued grains.
taste simlar to white rice Exanple 4 No I.1 0.7 0.8
0.6 1.1 1.1 Wn6s. stickiness and taste simlar to
M43l e rice Exanple 5 No 1.1 0.9 0.8 0.8 1.1 -12

[f§§§ﬂ$%§%ﬂstickiness and taste simlar to white rice
anp No 1.1 1 0.9 0.9 1.1 1.1 Sweet ness,
Qdseredtion ef sookerconditid:arslitastd test rdsalts White rice
3@%“%%%1%?% Lgé/ § > egt%l’atgiélgq I?y' g@%}gﬁ:ﬁ 8927, |‘30 4, % g anZiI C%lmlpgrlﬂzﬁi\lregExample, as
well as 15 selected brands of commercial germinated brown rice, were soaked for 0.5 hour and
cooked in a normal mode using a household rice cooker with a normal ambunt of water. Taste
test was conducted by testers within 10 to 30 minutes after completion of cooking.

Evaluation method: Ten testers who had eaten germinated brown rice before were asked to
taste and evaluate the samples without being told of their identity. Based on the taste of the
comparative example sample as the reference (0 point), appearance, stickiness, texture, taste,
fragrance and overall appeal were evaluated on a five-point scale. An evaluation score was
calculated as an average of all scores given on the five evaluation levels of Equivalent (0),

~ Slightly better (1), Good (2), Sli ghtly poorer (-1) and Poor (-2). The testers also provided free

comments o the samples. )
The results of this sensory taste test are shown in Table 3.
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Commercial No -1.5 -2.0 -0.9 -1.1 -0.5 -1.8 Dark
exterior, bacterial snell, bland taste, Product C
hard Commercial No 0.8 -0.4 0.5 -0.b -0.6 -0.5 Like
brown rice, sweet, "hard Product D Comrercial No -1.6
-0.6 0.4 -1.1 -0.3 -1.1 Col |l apsed exterior, bran
snell, acid snell, Product E sweet and harsh taste,
hard, sticky Comrercial yes 0.9 -0.6 0.6 -0.7 -0.6
00448 Acid snell, alcohol snell, sweet, not sticky
B4t F and Commerci al N0100205 -0.8 -0.7 -0.4
Har d, —oost SRt sweet Bt Uuuu H-Corrreretal—Yes

0.3 -0{4,%0. § -J0g4{-p.L -0.5 hi @y% li.ce cake snel |,
t 0o sti|gky, g shed .5 Colmer ¢i # -0.5-0.8 -OA
£0.8 . {G ¥ '

211G
] I =Es EI E &, dry Pr oduct
DT ReHa—Ng—31° P nos éﬁ ng':‘om Tart
Col | apdicd, |remdi ni fg 'skin Fgrcduct b gpf‘f‘f"ﬁ‘]“"?‘ésé”'m‘”“
Ex@gpp820.%0 - (. 8T 0X[-1 P & a0 bodb}s ktidGreds MB'tasic similar to
' iYips -1.4 -02

é_a_g%_?’ ﬁnf supat Dr adiuct IP.Camner ci :
“APS7 172 (|12 )- 677 At PR, actl %';gg figkines g taste similar to
Bidniple Ky | RO (0T T FvdwEl (@ 1Camrercig ) i se aniP rmsie S 1o

-1.9 -1.6 -12 OlHard., spellf, fdoul sne]niergs unbly
BmeiEdicf MR c;orfmfre-P | 08ves0d]. 011, 4 1] Greetndss, @lckm@fsﬁdtas&s:@ﬂaﬂo

. N idet ideot i b Ao hite cica. Product
els APRFE Al aney, !I D 6:}9 SATCINAT KA o ;— i
stick d d Commgrcipl Yes f -1.7 - -]wmﬁ.z e @mﬁ&ﬂ‘gtes’m"m"

Q (N

-

gsr;nnﬂ;ethg wotd 9%l P3| sEA Ny 7 [T IORE 11 Ce7 [CSagbe) colla@ad, swiel] ORI UC T
Ei%ﬁ! d-d. Ca rbi Al Vo 116 -0 -0.5 0010 -016
FelalC NS 4579 XGOS a1 05710 - i i
Bt eh d, |saverd’ | is boa) ’ g eet 1.11: I‘Ed@ &écflor,\!}aﬂcnal smell, bland taste,
C@uwrvelr Ll | Y68 | -4 [ 657, 1% |- 56 L - 1005 [-Like trowa e oWiet i@ S €U,
Zggtg;%alg : sh astie _gr aipy _Product. e | 00451
o 16l EN : N
somaral | eval U&1ith THe dednPhat s
Conircal [0 |t 05 | NEs 1 TORgMgTQTLoE . \
Product F . and @r
Commercial | No 1.0 0.2 05| 08} -0.7 0.4 | H ¢
Commerc ard, dry, dusty smell, sweet
Commercial | Yes 03; -04] 03| -04] D1 -0.5 | Shiny, fice cake smell, tog sticky, crushed
Product M :
Commercial | Yes | -0.4] 05| 08| -04] -08 07 :
e ) Dark, pickle smell, rot sweet, dry
Commercial | No 20| 00| 06| 20| -05 1.4 | Collapsed, remalning sk
e . o lapsi_cd, remaining skin
Commercial | Yes 0.8 64| 08¢ .11} -09 -0.6 | No body, distinctive taste, not sweet
Product P
Commercial | Yes 14 02 <15 -1.2] -1 -0.7 i idi i
P .7 | Acid sn.heli, acidic taste, not sticky and dry
Commercial | No 08 20| 20} -19] -16 -2.0'| Hard, smeli, foul smell, crumbly
Product R
Comrnercial | Yes 00| -14] 081 -1.0] -03 -1.3 { Geod appearance, no distinctive taste, not
Product T_ sticky and dry -
Commercial | Yes N1 <173 <001 02 0.6 -0.6 | Strong fcid smeli, shiny, like rice cake, not
Emduct U' . — ; . sticky and dry
ommercia s -1 -63] -05 0.0 1.0 -
| Sommerd 6 Fiatten{;d, savory, no body, sweet
[ Commercial | Yes | -1.7] 2151 111 171 0% 33 ed, aci i
e Collapged, acid smell, harsh taste, grainy
[0045]

Overall evaluation

The germinated brovwn rice samples conforming to the invention of' the present application
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25 coul d be cooked under exactly the same conditions
as white rice, and were found superior to the
conparative exanple sanple or comrercial products in
al | aspects of appearance, stickiness, texture,
taste, fragrance, and overall appeal. Al so, the
testers concluded that their sweetness, -stickiness
and tastiness were the sane as those of white rice.

Jovdble: coelerd lubder @Rattlly HOsarhd\@hditifg a8 hild ARL S rORInd dup&ior to
sed by th ent invention has hi gh appea
5 SOFBRAr2U4E FXATHRJE BFTpIccE FOmmRR ik PEOTPHE I F\ASPREFSH ABiTeaienss,
ﬂfcﬁﬁ&s@tteﬁ@ﬁ' thﬁ@tﬁlagfrancfe%ﬂ%e&am&p@m TA6], QT OcBYRIBhat their
a constituent of gern1nated bfown ri'ce that | ncreases :
TYreRss: ekingsh and tagiingss sreedbe samg asWipesiof white fee, Fhesk rasulissonfirm
MhtiRN Bl HRWa mégg{)&g§ E}E@n@ Ellé]L.ean mtrén)ﬁgﬁl rilgghdﬂgpe%?t

reduci ng sugar cbnt evel s,
fixing at high levels the content of sucrose in

084¢7 nated brown rice that was also given little
attention before, thereby successfully controlling and
$Wmm%u0ﬁ$ﬂhﬁghilevels the contents of these

I fec fhe tastiness
lg}?'?zgstg?{rlndﬁﬁdg?% chbl I%Jﬂ fﬁ%ﬁéd oh & frect ﬁ‘idt“‘”f‘ﬁ@gﬁ{ A Sﬂnsgﬁlgrg of

gerigated brewh npsqtlnet mcreasmn ﬂmlg&mmﬁaﬂhg ﬂrbsm pid VOlich mg gi)ven little
brown rice

|
EHER SPIRY Bl st e s R ot ESup B eF ens wht
a}mé}xlrxg@bklghilevtlmgxetctmemwfmbrovdm Tga'rrf Hated. bréSANS @GR Mak ¥Mso %ven
erm nat e

REES } tion sugcessf ovi des
‘gr ovvnnt}onc & T ere@& 5%?%@%%5‘3?@ %l‘jafr ingfit high fqvels the contents of
thpsabommmmhata@mmﬁﬁl alffgct ﬂﬁﬂﬁuhé&@bﬁé&hﬁ&@d BloW® rice. The present
The germ nated brown rice

, ste.on the wh ,

TR ) Bt ol ] Ygier PO LSRG TS 4P i
aHawin bﬁ:nm rico 6f deirRstrateah€ ARk dbokinFprRAY ¥s Rhit ek WY 8doked

tof dir. reduc¢ % gsf and sucrose conpared to

St unl NG b BiEEn} inpetion ghegespiygty prosides germinated
bfanaaica it aesuppiteSies ad1Err4tioh fiYice @0dit) 4R as @}ﬁﬁ)m 8‘1&5&%’5 ibits
%éﬁealor ta tehafter cooki ng. 26 Scope al ms

HiIEE e B Biier i ce characterized by contalnlng, as
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rice, and gel atinized al pha starch in the germ nated
brown ride accounts for 9 to 40% of the total starch
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reducmg sugar content is 0.15 g or more per 100 g of the dry'weight of germinated brown

rice, and gelatinized alpha starch in the germinated brown rice accounts for 9 to 40% of
the total starch content when measured by the BAP method.

[4) Germinated brown rice according to any one of Claims 1 to 3, characterized in that the
sucrose content is BR > 0.5 g or more per 100 g of the dry wi:aight of germinated brown
rice. :

- {51 Germinated brown rice accordmg to any one of Claims 1 to 4 characterized in that the
water content is between 10 and 20%.

(6] Germinated brown rice according to any one of Claims 1 to §, characterized in that the
water absorption ratio after soaking for 24 hours in 30°C water is 35 to 60 percent by
weight.

[7] Germinated brown rice according to any one of Claims 1 to -6, characterized in that .the
ratio of cracked rice is 50% or below. A

[8] Germinated brown rice according to any one of Claims 1 to 7, for cooking combined with
white rice. '

9] Germinated brown rice characterized by containing, as its cohstituents atleast0.15gor

more of direct reducing sugar and 0.5 g or more of sucrose per 100 g of the dry welght of

: germmated brown rice.
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