Specification Germnating Brown Rice Technical Field
[0001] This invention relates to germ nated brown
rice. More 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 nmjority of nutrients we
need. In particular, brown rice contains high |levels _
of dietary fiber, vitamn Bs and vitam n E whose
physi ol ogi cal benefits ar%?%ﬁmﬂMQHg the attention in
recent years (refer to Patent Literature 1, Patent
Literature 2, etc.). (0603{cinkVBdoenbibEicag an excel | ent
food material as described above, brown rice has
SEVEAIFdf awbacks owing to the fact that its surface
is covered by the so-called "bran layer," which forns
BWO0AHrd 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
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It is known that soft cooked brown rice can be obtained by soaking brown rice for an




called "germ nated brown rice" or "germnated rice,"
and is clearly differentiated frombrown rice.
However, the germ nating process of brown rice causes
the rice to | ose constituents that contribute to good
rice taste, either through the netabolic action of

- brown rice itself or due to water existing on the
exterior surface of the rice. Also, growh of bacteria

in the brown rice triggers fernmentation, thus
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- Following the aforementioned earlier invention, the inventors have continued their study and




Patent Literature 2: Japanese Patent Laid-open No.
2003-219847 Patent Literature 3: Japanese Patent

Lai d- open No. 2000-05 08 1 8 Patent Literature 4:
Japanese Patent Laid-open No. 2000-217520 Pat ent
Literature 5: Japanese Patent No. 3423931 Patent
Literature 6: Japanese Patent Lai d-open No. .
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Naturally, brown rice contains only a small amount 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




The key configurations of the present invention are

expl ained below. (1) Germ nated brown rice

characterized by containing, as its constituents, at

| east direct reducing sugar content increased from

the level in the material brown rice, and al pha starch
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(6) Germinated brown rice according to any one of (1) to (5), 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 (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.
(%) Germinated brown rice characterized by containing, as its constituents, at least 0.15 g

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

germinated brown rice.




| ayer have been broken down, because an increased

| evel of direct reducing sugar neans that various
enzymes have acted upon these high nolecules in the
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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




consequently reduces the taste of rice. In this sense,
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Best Mode for Carrying Out the Invention
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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-soluble sucrose, the conventional production methods cause germinated brown rice to




i mproved utility through control of other factors
affecting the cooking property of rice. The present
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~The contents of direct reducing sugar and sucrose in the germinated brown rice proposed by

the invention of the present application and in traditional germinated brown rice and brown




content of sucrose to a range of 0.5 to 1.2 g per 100g
of germ nated brown rice. As explained above, various
net hods have been examined in the past to nake cooked
germnated brown rice tastier. In the germ nating
process, enzynmes in germ nated brown rice are
activated to cause starch, protein, hem cellul ose and
ot her hi gh-nolecular constituents that maintain the
structure of brown rice (matrix maintaining
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improve the texture, the rice becomes too soft and gummy, and does not produce a favorable
result when cooked.

~ [0015]




the dry germ nated brown rice conformng to the

i nvention of the present application was soaked for

24 hours in 30C water, the water absorption ratio was
.35 to 60 percent by weight. 1In contrast, it was
virtually inpossible to control the water absorption
rati o of germnated rice produced by the conventi onal
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The germinated brown rice proposed by the present invention can be obtained mainly by the

production method explained below.
The inventors realized germinated brown rice containing high levels of sucrose and direct
reducing sugar not heretofore available in germinated brown rice, by slowly adding water in a

controlled manner in the germinating process of brown rice. This is a completely new insight.




A hi gher content of direct reducing sugar is also an

i ndi cator that the nol ecul es of high-nolecular starch
as well as hemcellulose and |ignins constituting the
bran | ayer have been broken down, because an

i ncreased | evel of direct reducing sugar nmeans that
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10 during polishing or other subsequent processes.
Therefore, the germ nated brown rice proposed by the
present invention keeps direct reducing sugar,
sucrose and ganma am nobutyric acid at high
concentrations even after the brown rice has been
processed into rice with germ polished white rice, or
rice powder. Since an aerobic environnment is
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rice. For 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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brown rice beconmes 10 to 20% For exanple, this drying
can be perforned in a condition 11 | 4 where the rate
of decrease in water content is kept to bel ow 0. 8% per
hour. By handling the germ nating process, alpha
starch conversion process and drying process in this
manner, the ratio of cracked rice can be kept to 50%
or bel ow, and germ nated brown rice whose water
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to 30% To prevent cracking o
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m@h@@mggakgggﬁ&g@ﬁgggnﬁgg%mg%g once the water content

exceeded 17% the spee di ng wat er was i ncreased
gradually to a range of 0.5 and 0.9% per hour.
jdically, brown rice was agitated in a horizonta
drum of 100 cmin dianmeter and 200 cmin | ength,
092Hi ng at a speed of 4 rpm and the two-fluid spray
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content increased to a range of 20 to 30%. To prevent cracking of rice grain, water was initially
added at a speed of 0.5% per hour unti! the water content reached 17%, and once the water
content exceeded 17%, the speed of adding water was increased gradually to a range 0f 0.5 and
0.9% per hour. Specifically, brown rice was agitated in a horizontal dram of 100 ¢m in
diamneter and 200 cm in Jength, turning at a speed of 4 1pm, and the two-fluid spray nozzle
installed in the drum was used to supply water at a speed of 10 g per minute in a manner not
allowing water to drip from the rice. Water had the temperature of tap water, and its pH was
not adjusted. Water was sprayed from the nozzle as mist and caused to attach to the surface of

brown rice as water droplets, so that water would not drip from the brown rice. Causing the
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allowing water to drip fromthe rice. Water had the
tenperature of tap water, and its pH was not
adj usted. Water was sprayed fromthe nozzle as m st
and caused to attach to the surface of brown rice as
wat er droplets, so that water would not drip from.the
brown rice. Causing the 12 LL i brown rice to contact
wat er droplets while agitated ensured uni form addition
3{5 wat er . Tapt water with an effective chlorine
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f . 15% Lt is.als ossible to obtalpn the same .

A orf behiiicd bovln e B 7 » SRR HoPlt diPeimon: et rving e rice
el eemtinatihg, Athoamplaheatinp Yiph yirdhbohfesionl ce  after
germ nating, wthout inplenenting alpha starch
conversion. Exanple 2 [0022) Wiater was added slowy
Exnfi)e kg of brown rice (Hoshi noyune), whose water

]ent had been pre-adjusted to around 14% until
he“water content increased to a range of 20 to 30%

Magxt ons deiedt ﬂ@w]&d‘dﬂﬂ(gmyrom&_rkﬂ?{dgﬁh@ﬁlme){\%@c_vyh{tf@%@m&fﬁhad been

L at ur s been adjusted as appropriate, _or
B TR L o Wl sl et e boe o g vt o
tyi ket maneltc tm?&bﬁitmd_ 9 pH 6r thfSitdiure _lil_éhs?beageldﬁ@te@{as H)S}ﬁ)paiate,

e wat.er _addi ti on process. This apparatus ha

AU oh ) R R RS rpicin ERglining v AP GRochind tpovr
e agitaibrengtubud ikt va@giddaioh Ptk AG@SpPardshat 'ﬁ‘c%l'ihdirieaﬂ §hape of
£ anet.er ?.nd 2 IE in length attached inside the
ar ot ST MEREE D¢ mhitdsrety Wik einbne bkt el 259m ipér dpmger and
Dh it keagth bR ihdidahegbleRbRIonRYyBnRPSRed ﬂ%og{aﬁwoﬁ%nds of the
and water were supplied fromone side. Brown ice was

bé%i‘_ﬁ‘é’acea%g“ﬁ"%‘ﬁ%% BP<B£and bregmpsier and waieraverasibilisd fiatmeme wids. Brown
riteivpp edicatt Apsfaegd k%f)er%ﬁnﬁeﬁﬁﬁie u@ep\%%sgdnp th Q}ﬁeed ?fa %5 £ per

aﬁgarat us was turne at a speed 0 [ mto agl
e and thegRprrgiat was tumed at a spegd oBI00 e toregiiote the rloaendwetier This

' at‘gﬁfigg@ﬁﬁxfﬁﬁgmt faterd¥s aﬁ@edrdnﬁ'gmg§ &die graﬁg,tr@f{er SREpREhrough the
agitator, gle water content of brown rice increased 0.5%, with hydrated rice discharged from
the other side. Discharged brown rice was transferred into a refinement tank, kept there ina

stationary state until the next water addition process for a duration adjusted to achieve water
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agitator, the water content of brown rice increased
0.5% wth hydrated rice discharged from 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 13 addition at a speed of
5@6per hour, and then returned to the water
using the cylindrica

nI agl.t oces
g?gl:a {igna ral sp gl) ﬁ awgqh@}rc@gﬁ@ wrihe witerdditipn/aditatéon process

wasngi B:&B:eﬁ &&7% t 0
1@0/8 o o s M ‘Sggggﬁﬁ??%mi“ﬁ%b‘?%ﬁg%a { RBERERe 17,

CS ihgpwater pontens reached, 17% avaigg ey adédhby@d_tuswfg thy tpwmsorthat éhe rate of

" ViBGeds€ tthd Watdr- the.final. '
wat Zr cont erﬁt cg?&xg%%ﬁggegg%@gg %gg ¥ %%%bedo W RE 2P, Wi thy final

Y comient pEiddeoralioveand reabled. Nﬁxebmd ricé wastempertd, antotien steamed

Iih & Gorfbihy

in st ea‘?{nﬁjg?I b Jtéafne o??%}éh;%%@.é%r fng{reg "ss?g"é‘riggtkgfi ang

Heein Tht?r@ﬁ@emvafsamhm bmjmbycemmzcddnfy n&hﬂ\:hobh:ﬁ Wo\;ﬁisiﬂg mabfz%o%al
};gpalm e ition ere the rate o

QQ{X: reas %h%nrmﬁéﬁéen%% on &%Fﬁtﬁ c&/g%“q?éedf' WRIST fopieat WasksPt tplegothan

9 probieur, i obteintsaikp obgerisinaed brigeh HENRHEOWRE QLM ehtiof 5%

wth a water content of 15% Exanple 3 [00233) 1In

Exanpl e 3, the sane nethod as described in Exanple 2

Wasnpiedd to obtain 50 kg of germinated brown rice

motzglra wat er content of 15% from the H nohi kari brand
own rice produced in Kagawa Prefecture. Exanple

Zh E){aﬁﬁ%lthe kandEXNaRR] & ddscribddgn Eﬁﬁglmmgem ﬂ%%'k@ ‘gﬁ'

2. was_used to obtai er m nat

E?Hdlv\ﬁ %H%@év fict Wit 2 gstes porieghefd Ate feom th%%mhiém briard of brown rice

poditict indedphwhP@iduf brown rice produced in Nigata
Prefecture. Exanple 5 [0025] In Exanple 5, the sane
nmet hod as described in Exanple 2 was used to obtain 50
Expnglle 4 germi nated brown rice wwth a water content of
[}Jg@éﬁfromthe Kirara brand of brown rice produced in
aido Prefecture. Exanple 6 [0026] In Exanple 6,

Ilhf&aﬁplﬂﬂ tﬂEEéi’ernei‘I&)dcii@ a&khilash Eﬁm?é@r(pels ol tw’?ﬁmg%g Qg P

ger m nat ed
‘*Hﬁ‘f‘%tﬁ‘? YB’P’" %S%’ﬂrtﬁl B EiEheniony of 95@nh¢ﬂrz@mmﬂ@ﬁ bbmdwﬁbrowrl rice

prédieed in Niigata Prefecture.

Example §
[0025]

In Example 5, 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 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 1o obtain 50 kg of
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produced in Hokkai do Prefecture. Exanple 7 [0027]
Water was added to the rice under the conditions
described in Exanple 1, after which the rice was
tenpered continuously. Under Test Exanple 1, sanple
was taken periodically during the water adding and
tenpering processes, to check the concentration of

di rect reducing sugar. [0028) [Conparative Exanple 1]
Arice sher, was used to wash 50 kg of material brown
rFEET PR RPHB YR E N Yefareatertef 1 3% kraitheMibyed@usen brewd of brown rice
apOdusBEiA eI kKdiuePri@sus0aked for 5 hours in a
thernostatic chanber adjusted to 25C until water
absorption saturated. Then, Tice was drained,

dexaaprred and left for 20 hours in a seal ed dark room
é%?seous phase to cause germ nating. Thereafter,

3? Pnated rice was steaned for 2 mnutes at 98C in a

quagﬂmgg& r Qr j nut es.i .
a fluidi zeg% @@E@éungg%ﬁt &{.}8’1’{1 %ldﬁggbe’d s g’f%‘? 321 é”ﬁ mﬁ%%ﬁhe mce
a8 éemfiered centingeusly. Yndet Sext Exan‘fplell5 %np[!e().%@éken penodlcally dunng the

[wa00R ashcr
50 kg@cg?gtn%?erl al %r oc\ﬁmgge?ﬁ%eeflﬁ—’ih%%%ﬁ?g% nﬁ?%ﬁf&’?ﬂ“ﬁ“?ﬁ sugar.
Ehime Prefecture), and washed rice was soaked for 5

in a thernostatic chanber adjusted to 25C until
wat er absorption saturated. Then, rice was drained, -
Hevmnacativel Evampld Bf t for 20 hours in a seal ed dark room

f nating._ Thereafter,
SRS §E AT R STHET A RLou it e Breawmopetyend
Holdtaudufbefscr&’e)? &mash@lﬁd:e WRERHRHIIRG Hotfs i Pthliniata88 cHahbd

germ nated brown

f
E&J“Sée% ‘° ﬂ" Cb“%]lbbig’%tﬁsagﬁcﬂﬁé‘&%ggéﬁ%eg 5'84;3 ricQpa0iraip@s deyeatcacd and left
fox aorpbesinG s8el dhkk rbomoF gasbduk phdle QQ&QE géﬂm n%gﬁ}erteﬁﬁ:r

nmethod .to gerninate ricé in an anbi en
BTl ylc%lg’as Traued fpéaminyesThPRRds ecdRtitwns steammeg-anp Grn dried for

g;l')% lsnﬁlgﬁ gly%%é%&?!obgg gf %QC (PJ ?—lfo% &, Iggrlmlga geg\ggq%réc)e vwgéa water content

d using a rice washer, and washed rice was
gernmnated in an envi ronment of |00% humi di ty. Next,
|germ nated rice was sterilized by boiling and then

P¥d (Conparative Exanple 3), or sterilized by

[%gﬁgpap‘g: @ag]pfea?n dried

-

~ anrm b e e .,_-J PR
A rice WashET Was G4sed 1o wash S0 Kg of maierial brown rice U:imbml(an prOGUCCd n Ehime

Prefecture), @d 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 lefi 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]
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(Conparative Exanple 4), to obtain dry germ nated
brown rice with a water content of 15% [0031]

[ Conpar ati ve Exanple 5] Under the conditions described
in Conparative Exanple 1, material brown rice was
soaked in a thernostatic chanber adjusted to 30C, and
then I et soak continuously for 45 hours. In Test
Exanpl e 1, soaked brown rice was sanpled periodically
to check the concentration of direct reducing sugar.
[lo e} 2idance withghe mEhaiip pasinaEhie inosasbessof | tHethinddioms

er ri.ce sa | es.
LSRR p R0 B oHEh SRES e e By B
¢ ogharogtihe/ groducadial }ﬁfkkazmSPw&éwreﬁﬁas%sm BB £Hié washer, and washed
g}cemsnated rown r.ice btrgﬂ&?y ﬁSed in Tables | and -
e ESPRPSE AP BYTRTETOD 0P Hag e X, astmipid rics was sterilized
e boiliAghethdl d168 (CdniRrafOBAEBR 30)r $th8iz8 §S8Rning and then dried
Table It Exanpl e of conmerci al

vention
é@?fﬂl?aﬁ%'t"s E"%?lg%%] P.O%@%%W@afsﬂ brown pigs Witha wjertantartg i %.
brown rice Kone no Shinmanura Hatsu a Gennmi 17 Sera
Bg%i ga GEnnal 2 Kanna Hatsu a Chokuzen Genmai T8
Foods ~Hatsu a Genmai 3 Dai natsu H o-on Hatsu

{ac&;e@mvegga 1kkoman Neoi Gennmai 4 Kitoku Shin o Hatsu
d@ ﬁﬁtane Hats a Genmai 5 Hakubaku Hatsu a

Genmai
é@ﬁ‘ﬁé@i‘e %&dlﬁ&%rﬁ’ﬁscwqdléy Comparative Expinpie ], ana@amniapwn foe@¥as soaked in

PRt e Rl s Rl e R Rk R ha R A b 1 Tes
Eramde b S@mﬂ’hmvmttlcmmmnbhﬂ s&noﬁielﬂl}ab clfekk the Torent@tidegf@irect
C@@ 25 Fukuren Hatsu a Gennmai 10 Yanmato Rice
FthLF nmai _ 26 Akitakomachi inns lon Hats 1 1
Soshoku Sei katsu Hatsu a Genmai 27 Toyota Co-opa[su a
ﬁﬁg@a . 12 Senshukai Niigata Umai 28 Anan Co-op 13

da M| ky Queen no Hatsu a Gennmai 29 H u a Nouran
VEstExaanpesnnai 14 Medeta Genmai 30 Kenko Genmmi 15

'%%QQ&@delgpﬁb%&' gg}ov@%@rrfr:%lond%ctcl:uﬁ hlg %grgllilnatcd rowsl’a%lcgsarefprl]ersr%htained in
the aforementioned examples and comparative examples, as well as on commercial germinated
brown rice brands listed in Tables 1 and 4, to examine by comparion 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
! | Kome no Shimamura Hatsuga Genmai 17 | Sera Hatsuga Genmai
2 _| Kanna Hatsuga Chokuzen Genmai 18 | Medical Foods Hatsuga Genmai
3 | Daimatsu Hyo-on Hatsuga Genmaj 19 | Kikkoman Neo/Genmai
4 | Kitokn Shinryo Hatsuga Genmai 20 | Yamatane Hatspga Genmai
5 | Hakubaku Hatsuga Genmai 21 _| Azvma Milky Queen no Halsuga Genmai
6 | ClI Foods Hatsuga Genmai . 22 | Kenko Dojo Hdisuga Genmai
17 i Kojima Hatsupa Genmai 23 | Kurcha Fuga
8 | Osawa Kassei Hatsuga Genmai 24 | Domer Hatsugd Genmai {Dry Type)
9 | Mega Dete Genki 25 | Fukuren Hatsuga Genmai
10 | Yamato Rice Hatsuga Genmai __126_| Akitakomachi Minus lon Hatsuga Genmai
11 | Soshoku Seikatsu Hatsuga Genmai 27 | Toyota Co-op Hétsugg Genmai
12 | Senshukai Niigata Umai 28 | AnanCoop .
13 | Kameda Milky Queen no Hatsuga Gcnmal 29 | Hyuga Nouran Hatsuga Genmai
14 | Medeta Genmai 30 | Kenko Genmai.
15 | Murase Hatsuga Genmai ' 31 | Fujihatsuga Hajsuga Genmai

16




16 DHC Hatsu Genmai 32 Hatsu a Genmai Wet Type Table

4] Exam | e of commercial germ nated brown rice Exanple
of co nmenial germinated brown rice 33 Kaneda Sei ka
Fukkura Takitate Hatsu a Genmai 37 Dourer Sawa i i

Hatsu a Genmai 34 | Kanmeda Sei ka Yawaraka M| ky Queen

no 38 Dourer Hai m nori Hatsuga Genmai Hatsuga Genmai

35 Katei Gaho no Hatsu a Genmai 39 Osawa Hat su

aiCGennni_ 36 Doner New Hat suga BI [in_40 Shizen no

l; —u ___; BESLR N ) ¥a H 'mai T
%&) e 11 <Ana| yS| s of Direct Reduci ng Sugar Content>

] lﬁﬂqt sal ut| on.was prepared as follows. First,

0 ayogtesbrowpresr |1l t | Bramplg Oéwmmvfégermmed brown rice
I'iame a Sel Eul_s,kﬂra;t“ﬁh;taw Halsuga Gepmpig h37_LDosmen Sy

wiN Y
zg?' t kﬂmeg}gé klfgﬁwmk OSSP E was | Adff %H"E‘t*@‘“‘r“@?‘rﬁwgaﬁf@?bl n.

tsu
IV Katei SEloheisuGenmad] ustedtof & goAseNT awdewnéi'”t afd
136 1| DefieeNew Risk@Bijin W1 CN - SOUT UM 258 GHHRE Vol HeSanGIHAG it 18 Harsuga
remove |l ead. The resulting so| ut|eamaas filtered again
to obtain a test solution. Direct reducing sugar was
abBYyzed i n accordance with "Kangento. no Teiryoho
g{?ggg}y k/é hods for Reducing Sugar)" by Sakuzo Fukui

apan ntific Societies Press). Measurenent was

takalysibyf hife: RaiEigy SuggBtdRg- and the content of direct
ar was, obtained as equival ent dextrose

duci n
Ef gﬁ{eétﬁf’ﬂm% asgmepatrd psoflews, Firs, sapcdmeprvamextraste ipdes witrpsonic

artesTor 1 BROBR wealtHIRAIPRR 0N ahy &Eﬁn%&lﬁ@&j ﬂé%ﬁﬁc@ﬁ@ad te was
#}Ed zed by neans of hi gh-spee ['1qui d chromat ogr aphy.

t“"%ﬂ’rB‘F’i“oNe%m}ﬂ Epadited b Foonstaphaolummy andtfiltered, after
SARE sHENN @BorditSRE BaRE 1 ARt fild rgs%gmg §615}gm vhs Bllea again to
vév et hanol . sol uti on, and then extracte
WP3dEhidUiRBves. Next, extract was adjusted to a

DBE ratink lediMWas apdlfhel id dc68:8fhcd Mﬂg)q%g%ftd ﬁdjr Hé% (éssay

e d then filtrate was condens
@@ﬁﬁ"&ﬁ for ES"““PE SPery Dr pakuge Dukab{langs Smerrtéic@p@gtwb Pwes)i n
MRA®RFenRE R tal@R Py e 'Sl)ﬁn%ﬁ ﬁilefﬁgd g.ﬂél&i M&Pof%ﬂ%alr&uan%%%& was

solution as filtrate
obtame_fl as equivalent dextrose@gntgyu]]\g HH%IKSISUBWHFI&V sHong iﬁm Neab 5.
Gwniicu out using U--iv Auvp tmanul aci uren by Shimadzu
ﬁg §Jor ation) as the analyzer, Differential

lact onet er RI D- 10A (manuf act ured by

" <Sucrose Analysis Method>

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.

Ihnh memnAd 1 AL
“4544 Spell u\,puu uxuuulalugla})uy Was Cairied Gul umug LC-10 Auvp 1manu14uurea Dy

Shimadzu Corporation) as the analyzer, Differential Refractometet RID-10A (manufactured by
Shimadzu Corporation) as the detector, and Wakosil SNH2 @4.6 thm x 250 mm (manufactured
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Shi madzu Cor poration) as the detector, and Wakosi
5NH2 04.6 mm x 250 mm (manufactured 17 by Wako Pure
Chemical Industries) as the colum. The analysis
results are shown in Tables 2 and 5. 18 [0036) Table
2 Specimen Direct reducing Sucrose content
Cel atini zation Water absorption Ratio of cracked
sugar content degree by BAP ratio rice nethod (Test
%;l le 1) (Test Exanple 1) (Test Exanple 2) (Test
%Oé’“g)c picet Ingusiriep) as the)colua®0 100 % Exanpl e 1 0. 31
e anddiphisteshits fe Stflin BAIDIGa ¢ 0. 19 0. 74 15 2 42. 0
30.0 Exanple 3 15 0 ' 58.0 35.0 Examle 4
0.22 0.76 9.1 36.0 10-0 Examle 5 031 0.73 14.1 38.0
33,0 Examle 6 0.20 0.81 16.7 40.0 20.0 Cam arative
Examto 1 0.08 0.35 39.2 107.0 90.0 Com arative Exam
le 2 0.10 0.38 42.3 101.0 90.0 Corn Conparative Exam
le 3 0.07 0.69 89.0 112.0 75.0 Conparative Exanple 4
0.08 0.73 89.0 96.0 68.0 Commercial Product A 0.11
0.38 13.5 34.0 90.0 Commercial Product B 0.15 0.35
93.6 139.0 80.0 Commercial 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 Commercial Product E 0.18 0.36 7.4 32,0 98.0
Comercial ProductF 0.12 0.36 60.2 124.0 94.0
Commercial 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
Comercial Product J 0.10 0.21 12.2 21.0 10.0
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Commercial Product K 0.05 0.21 12.1 31.0 80.0
Comrercial Product L 0.10 0.22 72.5 101.0 80.0
Commerci al ProductM 0.05 0.21 84.0 180.0 80.0
Commercial Product N 0.10 0.22 64.0 75.0 88.0
Commercial Product 0 0.11 0.30 14.2 28.0 80.0
Comrercial Product P 0.11 0.33 68.4 188.0 98.0
Commercial Product Q0.12 0.35 52.5 - 80.0 99.0
Commercial Product R 0.11 0.38 7.2 - 23.0 80.0
P3%brcial Product S 0.12 0.38 75.3 88.0 94.0
#hte?ici al Product T 0.10 0.32 60.0 75.0 93.0
CoRfBr ci al  Pr Jertedvige 0 [Sp@osgroBt JGrIa@izg0n O [9@er @sorption [Ratio of cracked
Commer ci al  Pr peiET™V 0/09 0. 33 fsg‘g;, ng4P o 18%. 0 rie
Conmer ci al Pr szl:u@:tam,}MQ- @R EQ:maé]i) 4 cst%xagﬁclg g@»t&amp}c 3) j(Test Example 4)
onmmercial Pr t x 00800, 33 4%. 4 80.0(%2.0 %
Saplek oi al Prbduct 8210111 0 8% 7 9 @30 [85 ( 429 30.0
Xampled “. 0 O T 019 00 N 8K A £ a2 A ~ereediilal 30.0
I,M, Y LT dI™ T pudcT ,ﬁ.‘lSu__r{j :'_,D’.ﬁ? ::: : --3'3\3- g Wf“':‘s&.ﬁ“ bl 350
ErsapCT @ O. IIL 0. 3657 [, 4 2708 O—Gomrercralgg 10.0
Bregplesct b 0, 1B 0.376.82]6 85. G7180. 0 Commer ci al 3&F dduct 330
Exapplet) 0 39 4R 7 8003 ¥8 O OH rcials’™Pioduyct 409 0. Q8 200
ompajative Examplaln | ~ o B8 035 | S 4382 . N npLA 129 50.0
CompatatiVeBxdhple 2> —F ¥ I Pip o D age T O SRt oo PTG s 90.0
Qémparatidedfample P2 O COFEHETTT Al fHpoguct—1 s Y1 U ZQi7d- O 75.0
Htivpchx: by own Tigel 0. 12 05396 9.7 &6 § 5. 0 90 68.0
i own rfidel 0 07 43810 AKitadodmchi beovin 900
Commercipl Pradyct 19348 5 gl 1 #tredué?thg 80.0
reigd Prodict T e T TPy e :“:%& 9 L., 900
Pro U Ty T T Zat T gy $ugat (ryent—asy C DY esh
BifcrciPbdaoi]  [(Test &xXappl € 1936( TE€ST Exampl € 1) 33e1gst 98.0
%@gﬁ%ﬁ%ﬂrm}' ! 0.12 0.36 6.2 124.0 94.0
ommertial Produd G 0.10 0.35 10.1 270 88.0
Commercial Product H 0.08 0.86 17.3 30.0 52.0
Commercial Product 1 0.12 032 9.4 24.0 15.0
Commercial Product J .10 0621 12.2 210 10.0
Commercial Product K 0.05 0.21 12.1 31.0  80.0
Commercial Product 1, 010 0.22 72.5 101.0 30.0
Commercial Product M 0.05 0.2) 840 180.0 80.0
Commercial Product N 0.10 .22 64.0 75.0 88.0
Commereial Product O 0.11 (.30 14.2 28.0 80.0
Commercial Product P 0.1 033 68.4 188.0 98.0
Commercial Product Q 0.12 0.35 52.5 80.0 99.0
Commercial Product R 0.11 0.38 72 23.0 80.0
Commercial Product S 0.12 0.38 753 88.0 94.0
Commercial Product T 0.10 0.32 60.0 75.0 93.0
Commercial Product U (.10 0.3 17.6 89.0 90.0
Commercial Preduct V §.09 (.33 50.1 88.0 88.0
Commercial Product W 0.09 (.34 42 4 65.0 8.0
Commerciaj Product X 0.05 0.33 454 280.0 72.0
Commercial Product ¥ Q.11 0.33 519 98.0 85.0
Commercial Product Z 0.12 (.32 51.5 100.0 -
Commercial Product a Q.11 0.36 74 27.0 70.0
Commercial Produet b 0.13 0.37 52,6 85.0 80.0
| Commercial Product ¢ 0.1] 0.38 43.7 20.0 78.0
Commercial Preduct d .08 (.33 80.8 130.0 90.0
| Commercial Product ¢ 0.07 0.32 84.2 126.0 92.0
1 Cormmercial Product £ 0.07 0.28 95.6 - -
Hoshinoyume brown rice 0.12 0.96 9.7 . 27.0 5.0
koshihikeri brown rice 0.07 1.1 - - - "
Akitakomachi brown rice 0.04 1.08 - - -
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| 00 100 Comrercial Product 0.11 0.22 79.0 LCommercia
Product h 0.10 0.40 55.7 Commercial Product i 0.08
0.29 9.5 Commercial Product” 0.00 0.07 42.3
Commerci al Product k 0.09 0.12 68.5 Commercia
Productm 0. 10 0.17 41.6 Commercial Product a 0.13
0.23 37.3 LCommercial Producto 0.08 0.27 6.4 [0037]
As shown in Tables 2 and 5, the germ nated brown rice

S 56%3 conformng to the present invention generally
] ohetacent-ents—of direct_reduci ng sugar and

E.Eﬁééid’éhl Cd ki UI ©
sucrose conpar aézmaﬁngtr uc“’“mruff"hagg?i ’@Br%\lvr rice sanples
produced by the convent/i onal netiheas reference

sanpl es of brc%ﬁf"?"@'e‘)dﬂdﬂ%mme@rdfislsthtptce rice all had

+ o AMB L o brown ri ce,

B
C(Qﬁ@'&dh&&hdé)b L UUTIT Illf. 3 e %}"' ‘—.—‘a-t—e-g—
D Grmbrie® Préductl _éC[ r eglm,l ng—su 0_ conmt cws%V\Br e | ower.

'ﬁwmnﬁqﬂamwch level s cof |di récieas Neaucings gugar cont ent
e content 8¢ r at el0g7 fef [ectizife taste test

{Enlib i risht eyt —Bxdible 5B gerni @i ad 11 ce
SQpi@SPraldiydl TEd Dy pEonparatiye ._xarmlws, 3 and 4 had
ogheial Rrdptoe N S OF 0.8UCT 0S€ Il [T OWET gontents of

di rect reducing sugar, and were found hard on the bran

|1189¥1 in the taste test expl ai ned bel ow. Low direct

r ent and .hi gh sucrose content are
c}ggémﬁgﬁﬁ] %r%%%? es” g’F EFPRRRHFd ‘g’é’mﬁﬁﬂnﬂ Ie5<pipEpiag torfae present
ggvemlmeed'albmxmblted HigheSevmTehe of dlﬂzbir@duﬂﬁg s&)g‘ér &ﬂmﬂaﬁétcbﬁéﬁmd to
QH@%QJI@%J’ and 4 are considered very close to brown

ric BOBTACS Bl Braiced by e ‘&QUH@HIOE?}/ methad. Thie gefarence
amjplps ¢Dbrdvinrice afd pugiElRd SARPHEM ) HB@ Kb Likcdsh Yorkhd TE: %Sg#eﬁrﬁnated

E qﬂg in dlreﬁ reduci ng sugar content over
B TS UTY el figect efucing sngar F?’ée“tsf”efem@elv\hfh@m@amd teivemof direct

melubiog suppdoniéAiting RuckRdRREA! doViGatBy AMRL G, L %]t'??s}i]xlts in Test

E? ullt in increased direct reducing sugar.
er ﬁand the sanpl e obtai ned by Exanple 7, where

ﬂhegﬁmﬁﬂt&d ﬁf:e afglenghuiadaly aﬁg'jrelé(taﬁgl’es k3 %ﬁd%ﬁj@th% contents

Ry ked rease in direct reducing gar
concent lfué ArGhecgteng et dieect redusingisngsr. sedywere found herd waﬂerbraallayer

br tbevaste Ee@t&xpi@h&ﬁ%ld%@ﬂdﬁ%}reé’é@&iugngl% g cﬁrﬁgm 109 ]lugh sucrosc content
o ntent of dire reduci ng su ﬁ
% %TW@JBPIBQ"%?Q&BP@’“ ’fwwa%g %igref%rfghe m@a@dblgwpeme Lfpley.

dingdasd @(ﬂﬂ@iaﬁh?e Eiablgle% 4 ark. F&Hﬁh@@verf Hgs% to 1%%1%1?{% n

El'uththe peak af t hours o erm na
' FOYL R FREEetaiRad by Bpaple S o d 4«¢i@a§5ube}‘:‘ﬂmﬁ$; Hivere Glmpleq
Iﬁe@ﬂmﬂﬂ@go ﬁié%fe NG harfg? ﬂ?&&?@%ﬁre&%ﬁmﬁ%ﬁgﬁ Yorkf oS hL PEL LG are

'E S. slyg gle
shown in The water addition method employed in Comparative Example 5 did not

- result in increased direct reducing sugar. On the other hand, the sample obtained by Example 7,

where the speed of adding water was adjusted, exhibited a marked increase in direct reducing
sugar. While the concentration of direct reducing sugar in the material brown rice

(Hoshinoyurne) 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 thereafter, This is

!ikely because direct reducing sugar was consumed as energy for germinating. This suggests
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20 that, by adjusting the water addition process so
that water is added at a sl ow speed, production of

di rect reducing sugar is pronoted while consunption of
di rect reducing sugar as energy for germnating can
be suppressed. The adjustnent al so nmakes it possible
to set an optinmal germnating tine resulting in the
hi ghest concentrations of nutrients. [0038] [ Test

|.a. Measu nt of St ch el ni zati on .
A g R B e e e Pt Pt Aloeapred production
d?e° grre:e rekiymﬁg‘m@ﬁ%rﬁiﬁét&@dh(c&@ﬁs&m@iﬁﬂ ﬁ%ﬁed@#ﬂdhéﬁﬁg@%ﬁé%s energy for

et hy q S carrl ut by referepcing the
c% g JSFPPR%?F a&llmg'lem SPERKIT NostBIK 9 selanwgtin
Seingingiay imYedsultidSin ﬂNQngh@st chitentZ8ansioP nifihts 1981) .
Sanpl es were prepared I n accordance with the nethod in
the aforenentioned literature. To be specific, three
qo@mpssing solutions, nanely, acetic acid processing
%gutlon (Sol ution S) NaCH processing sol ution
ﬁ ) and bl ank processing solution produced in

tdMRaSA Rt SRR GAfiin déhbg%ﬂ;l 5? B%%&%%odghat the enzyme

sol ution was deacti vate
Meéﬁﬁ‘i"”é@t ofigsletinization dedresrby ﬂ$ BAP mettiodRGetaemglasqiubelethsdmyicthod)

W8 cdr8dd duf fepe?lc: Ehlg %tho@@?e%lbg ll{%ﬂ Igﬁf?umﬁ a, al HSeinpun Kagaku

ferrj cy_anl tes I on wWas
speech el ot Mo, Amgt DG M0x198ie was heated for 10

wWhi t
?ﬁ%@”ﬁgﬁﬁgggraﬁﬁgﬁﬁﬁaﬁ@ﬁga sor an%éﬁ”ﬁﬁgPﬂgggﬁ?@ﬁﬁjbbe
apecidip Ghiegi proceThing whuionsremtdho netic hed pnocgsaﬁg shdutivo [ Suhition S),
Y@@H&F@c@@fng golQﬁ’ &%5@%@01’1\/}{) agd Elo 37 5?}? %égqrg:]ﬁd jn the same

ferricyani de an

olndr ax Soiytion Ryvecent that fAbs:myha mwdnmae Hsﬁcﬁvﬁat@qwmﬁdﬂr}&),&ew

g. gi RO were expressed as 9 R and RO recnertivety and
%?led to the calculation formula below to obtain
eva‘fqlutaozaS iFomd Régreeeslorédhyahé f&w@mmam@r §ciBlly=5 ml of

f‘gﬁ@%ﬂ”’@’e# s v hodko & pt ol YePa ooy o iy e ppeatd

fye A Priniratee ¢h Dlvodiiug waies Bath,ufipd IS cHhO dmﬁﬁe waflcdka @ﬁm]gl@ﬁ)sorbance
venti.on were within a range o
Ajﬁg}t}% 268?;@ 2#; [aﬁ]gé en%ﬂ,\ge cyﬂudngpn 58 Brlebewdd}y dissolving
@ éﬁ g Gf poGhamg éamayamﬂé aid mkWSgchﬁilrb&I_la_c Al drleQy BL of Hlﬁtﬂiedauﬁﬂ:r
s 0. measur e water
AR TSR BLblions § i Rt bepsergiha ek e B0, Somirt,

efpphecﬁd tHe@ultslation formula below to obtain gelatinization degrees:

Gelatinization degree (%)= (R0~ S) / (R0O—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 wnvention were within a range of 9 to 40%.

[0039)
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30C water, and then the wei ght change of rice grains
was obtai ned as a percentage change by wei ght
relative to the weight before the soak. Before
wei ghi ng, excess water attached to the surface of
brown rice was renoved. The nmeasured results are shown
in Table 2 below. Wiile the water absorption ratios of
germ nated rice sanples conformng to the present
iﬁyention fell in arange of 36 to 58% the water
ab &y e ea 3k ati os of commercial products and
O®faidt VL : ety :
o i s s A SR spd Wapgortion
APHBoh there were also nany products with a water

or ptj ' % Qr: law, - .t hey tasted, |J :
Tl b e Bheoindh o, 1808 Wor b ind 36 ke A0 e
(HfC mstes andetiremthe weightatiangt of tice pgensivias Whthiaed aSRfd@kthg@thange by

r.af ver. tjinme.T heck ef absarption ratio of

B RN b el befO e P lowY Qe iiEn SIS Afaphedo the
vrasface @b Breivi eice Wi reméved TR IRSsuRlItrabieSe MEWRIRTIIES bedow.
a\R}g.e an nparative Exarrpl e, 1. Specifically, 10.00

g Bf° TPT RGPS ftiog obgsHRIRed Hoesereplononforming do thppresent
\igvegtidn feldangese @f 36 10G8%, fik AaRSatAbrb&dn Bicd of domrlercidr préfiucts and
and .5 %gburs were measured in percentage. Before

VETYRTFProwk i SampliiRraduced res B senvewsionldeabelpgitwerefargely 60% or

lhb@&MWAmindﬁFh MBS WeRNERNSehny Ao, 4 Qﬁé&%ﬂ%@%ﬁﬁgo RM: below,

rice sarre es conformng to the invention

phedasted likeposmplbsewiprceanth weietherd asd maksavatser absor pti on
ifooyepi ately after the start of water absorption, just
htce orhae .. a ~ti:e .. Products ducts and Saripl

¥Pui adYigasuremenyynethpd of change in water absorption. raticGivay timev

TORRK Hal A0 Wl Le : .

i mredi atag?/?/osa ter t§ %fcrgtﬁlgire%h%Pi%\?%?sré%%g%%%Pv ﬁ%ﬁrg%sf) TP{RY ghio was
8855141 Ag thmplesebtained by Gramipies 1ad gerdCoataedivb Egample 1.ce

Spa Ge I : e present,~i nventian had |ess .
crac kcgﬁy 6r@g(§ gﬁﬁ‘%%&’%& |62?Sn eegf%ﬁ ngaYe anf‘%? "é“’é@ﬁ?*&f*%ea of rice
@ring pllefs’o f & B.ohand athows msreakidumotdid perséntpe f Bafa@teiphidy, excess

Wher Q{%L}%hi{ﬂ']@ }agpofq)gg{ng%e t.0e gel atinization degrees

of sanples conform ng K& PFE%nt i nvention were
adhansh & gewpiseteddmopen vée sOmples bfdrming ihe foEaidh b Se pRsent

4 . referably .15 . to 30% and thus _these ..
21 8 R Bh S B o el e sttt ssomtion, s
Sseripticorhr @binesci] pRatas akiRanpitNRseahy whhbLal CRnNd
;aﬁg Ao grdomert| ce,. tFor‘;:1 tgi,s reason, t hese ~_sanpl es
pro yeed s S er fRpefintely afler resfaralvater ghsoptipn dbisiesplains why the
. jm,csy}raihé df@enindiee! bth})\ﬁemclt__a\&ﬁrhﬁ]gs dohfo@hing td tﬂpﬁlﬁyéﬁﬁint{élﬁbﬁ Itdar? less
, e signifi.can . Fiag. ives a graph show n e
| érfgﬁ‘éoro mg‘ﬁ%? 8&‘"&"5{&%& éf%zza g Pater ihﬁorpg?n Riig i dfgted
Perfiadilpbyt @ pditRiAicd dpRt,ahe RRSAERIh APereddh Ezgnﬂfésg:onfg‘nning 1o
%I ves f\ gr agh sh%vm ?Fg the rate of change i n water
- abEGIP POWIPHYIE 22U L2 e Phitodteepr mithireblyrio dBReear more
EEBAbR5 eN30%eRIRLS ihede sERAWehdndMatch a@ggm%té}ﬁﬂmftéi%ter

ter absor Pt i on speeds |1 ke the sanp
absorplion ratlos greater than those 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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obt ai ned by Conparative Exanple 1, and their saturated
wat er absorption ratios were also high. Commercia
Product E had a saturated water absorption ratio clos8
to those exhibited by the sanples conformng to the
present invention, but its initial water absorption
was quick and this |ed to nore cracks and structura
di sintegration in rice grains. [0041] (3) Cbservation
met hod of water absorption condition To observe water
athserpian fore Thave period after 300 ofjwestr absmion ehiliFigsd gives vakpid

| fhowfi3 @k 18 o ié\%&fg’o in WQ’ aﬁa&éﬁ{%ﬁ Gl qgtl—thgur ﬁo@ﬁ%}jg}}m O water

wat er re uir r cookln i'oned anoun
ofbsprpian) Corwhersel Rrednots M tPLné Z hadifalieerer alsiorpsibeshetds [iROGE sample

| f
Farihca ) oo sl oo bR sBiepicR 4B BB g s o ish
a@@mntml@lff’re!m;@md\mtt&mew&mm ﬂhapkeﬁdatzoﬁaose to those cxmbltcd by the
X he, gbser.vati on .r esul

S SRR o ¥ PR Bl ol 75 oo Shick and i
dndtohemre gedkshmbdreclulal dishitedrition irnddegiav@d by Conparative
ﬁp le 1 are shown in Fig. 4. Conmercial products of

gher gel atinization degrees showed water absorption

q@ndi t Obss/atinhdtasd oTWatHWﬁﬁﬁan cSRffRJpes obt ai ned by
agqggrative xanpl es %g@t ere was little  remaining
G EFervoIH SPRgFPHRR £9RditR freaminsorretpakedda 3%%@%water

t(coreaiig ®ahd Sfiovni of&@ﬁ:k%Qulreld Q&Q:@&kn@e&@ hf@refRAInBPamdAEof rice)
aﬁﬁﬁle obt ai ned by Exanp di d not” become

SEmRgRre da ‘?eeﬂ a‘b%‘-’d;‘q 3f[ ¢efsﬁer Ekighpiteova]lcipgr 2bhays in room
Qérﬂﬁelﬁa@ﬁe -and@{hen O %ﬁ;ﬁé{ﬁés of cht ?ﬁih an VAL Q0 \gé/t@lj vHa%é 48ked. As

met hod Measur enent crack ratio and
FERTESENItHE cxamptds. thaebservam resplgsa i gl:raimatcd@fowﬁmaelobeined by

Ahahpe 198 Sl AktE o éﬁt@n&@@eggg ng}n \%%xn Pla € 1 are shown

graln scope man acture ctr abora ory.
ThBigf4- fammerciad kroduets of highe gdbtllamemd@seeashbmd w&gaﬁwsm'btmn

n i {r criteria ! e
ST TN LR I e e e
ETRAENGS YiicraAlhayeh withthase Sﬂ%lﬂcse:onkﬁdmawhdmﬂaemge sbiirr lifysoaked
ng%fog%oki% 3&6’}&8 le Bﬁ?xngﬂﬁe]ixg N £ %{%Iuggeﬁ%b?%?oﬁ.

oes not chip rrn or cr
cracks in arice grain, mhere one or nore cracks
Fﬁ% E b across the width of the rice grain and
eric ain chips during polishing. 23 ii Chipped
R#%%““ﬁrhﬁeasndbﬂﬁafwmnhwof the rice grain is missing.

Oheidial LARALIMR, Gn "exel udi ng {Rose “exi bt ng
diskspramienometbodadkranigrativerdensbnsioder ed cracked.

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 crack 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 no 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 fnore cracks extend fully

across the width of the rice grain and the rice grain chips during pblishing.

23




Table 2 shows the ratio of cracked rice. As shown by
the table, the crack ratios of sanples conformng to
the invention of the present application were 50% of
below. Only two of the sanples obtained by
conparative exanples and conmerci al products had a
rati o between 10 and 20% and all others had a ratio
above 50% Fig. 5 shows an observed grai n scope inmage

. d b l 1, while Fi 6
inge B ATRa o Bt Al ¥ ebtics Bismpke "ot ai ned. by
C‘f@frwarcagrame, tEaeaamtemﬂg mafértcﬁ@mggbrtch@p&ﬁma lsShcRPh AdxBRin %&osc
Ege. ]1 shows little cks, the sanple obtained
WEEP%PWE‘"@M% Y"crgﬁ ersppcked.acks in rice
| g?ahﬁe 2shows (489 of cFRRAd rie¥ AMSwPhy t@ﬁ?&% Wﬁé érQ& erﬁos %?&51%935

ition and taste test results
§g ymiag Sihenyraton RS theypssent @gphgatwg we@ 50% ot@plo@ @nim two of the

Canpley cHdined bESGRRkBive 8@@5&! c@ﬁm@élaf ot eh%ccij R ]{a%n %glw n 10
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0% 7nd all efbece brdiaratip abovefhs. Frmdfeslmsrs mgo}aeﬂvemmh odoge image of

e e Py aefbpl& 1] Wle 1w BN 1B i sl

ebiainrdly %@mmfahmﬁmrnp@ 1. Emughtheemnpiebmmﬂea bhexaipie il @hdws little
S bef ked

M&S{@gte an evaI E?ﬁls%ﬁtgye ;%\a/:m l%g%ﬂ“igﬂ%fcrﬁ r?\‘b”‘fsccﬂ?@m'

of their identity. Eased on the taste of the
arative exanple sanple as the reference (0 point),
appearance, stickiness, texture, taste, fragrance and
rflamplgdheal were, eval uated on a-five point -talc

Ovserion &fcﬁokeﬁ%u%%ﬂoﬁt eﬂdtgiq?'gﬁn? gcsgr age of all scores

%] ven on t Ive eva I s of Equivalent (0),

05@%@' of ’f}fewmd es qbtained @? ﬁﬁhnéﬂ?s 1, Bl3 g l(sj yrado?@ﬁ;efau@e Edample, as
er,s al.so ovi de re
A oot Al U RS Sl p ol oF, e oskehf g hour and
qogkaddn i eemnahmedeshmgna hbﬂikeﬂ'c&bh&: cSoker a&h b horlf3P4Adunt cﬂf%@r €laste
Qwti F- |

t§st %s Q@Wu&%lxbg nfﬁteéﬁ wnﬁa TB @ng nEnqtes(gﬁgr cgmgle@ou o pepkinge s s

E*,Vtah@kame@hod.l Teh@ste wié hd clen EQ@mindd ey Wil i@ b@é@'@r@asged to

t{a\%es %nd E:V%uél((f &IF Iejé wnmout%elﬁglteoi} Qf%?e?r xdesl’1tt1{“yc lEglasrf]:c(? gg lh% r1;‘]215&’: of the

comparative example sample as the reference (0 point), appearance, stickiness, texture, taste,

fragrance and overall apneal were evaluated on 2 ﬁvp_pn1nf sgale, An evaluatinn soore v
d Aas wrv gddg A ot

Bl yen
e e Was

calculated as an average of all scores given on the five evaluation levels of Equivalent (0),

Slightly better (1), Good (2), Slightly poorer (-1) and Poor (-2). THe testers also provided free
comments on the samples.

The results of this sensory taste test are shown in Table 3.
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white ri '.. Exanple 3 No 1.2 0.7 1.1 0.8 1.2 1.1
Sweet ness, stickiness and taste simlar to white rice
Exanple 4 No 1.1 0.7 0.8 0.6 1.1 1.1 Sweetn ss,
stickiness and taste simlar to white rite Exanple 5
No 1.1 0.9 0.8 0.8 1.1 -12 Sweetness, stickiness and
taste simlar.to white rite Exanple 6 No 1.1 1 0.9
0.9 1.1 1.1 Sweetness, stickiness and taste simlar to
'ﬁrite Conparative Some 0.6 0.3 0.5 0.7 0.5 0.7
{ggl}i col I apsed, sweet, soft Examle |I Comerci al
B2%3E .2 0 A9 -1.1-0.5-1.8 Dark eXterior,
I

pacteri g Esrreil bl and [t aste, | Progdugt C hard

Conmer c{ &g Nog 0J & -DE4 10, 5/-0.6_80 6 |-P,5 Like brbwn
rgce, swgel | da Peoduit | @ Cofdef£ilal ENo -1.6 -0.6
04 -1, 15903 - 151 (Col l|apseé exéerd 8] S Bran snel |,

dedmele SpEld | | P odelt 1H [SWEET 0.8]] NAT ST | Swatente, sickinks Gha tasie similar 10
S Rerrereipl—ves 0.6 0.6 -Oviexid 6 -0.4 Acid

Q
smel [ . &l cofol sl M dwddi Mot st'?c;@ﬁm?@ﬁ"ﬁﬁmft‘“dﬁwaﬁwm'
o Henee o, A

chrayible COET ¢1 & | No7 |11 [Oog[ 07 = 0- q.n-_s«m.fmes—s\éﬁcﬁnc@%ﬁﬁ%esni.nmo

pdusty snel |l _sieet] Podupt H IComrer > ividtk ricY €S 0.

TGN - p E oY SAilng6| ridde cake| B sictigeand we smilarto

Shhaky , [T USTe R joguttoM-Conrereial 2ypke o 4 .0 5

0.8 -004 -0.8 0.7 Datk, picKle siel gt Swesl =egpjro

PrEpfct N Cofmet i dl| RB|-2910 10.]0 - 0.. Swdetress, stidkidoss and tasdk similar to
L H H 1_ bt 2

SOl ST PR NE e S i Rsqduct O -Runhercial _es
- , A \ LS, Stightl )

EQn@ 10,14 - 0|8 -1.1]-0.9 bl 6”No bolh| THIEEreE: Tireson
gg;sfrg?l Mot sweelt 20Pr 0d{IGTT [PABQMITET Gk Bbark Cisior: blotoral smeli, Wand taste,
C_'fmmq;c“]w% DFeAcd—spell | acildic tagkd . not sticky

a 810 ! -?,6 i o - B> glike bringy ricepsweyt, hard g
akiadry  Prpducit conprercii No X : i
gro‘%\i]l?gal 4N9 Harok| s@el by | ol SHel 3T Gb‘Hﬂ:’,‘éyextcﬁor, bran smell, acid smeli,
— sweel apd harsh taste, hard, sticky
pomme ; a €5 091 -D6 06| 071 <06 -0.4 { Acid smhell, alcohol smell, sweet, not sticky

! and dryi
C -
Plf:)rgll:lr:t:];lal No 6] 021 05| 08| 07 -0.4 | Hard, dry, dusty smell, sweet
C . . ‘-
P;rs::jr:;a] Yes 03] 04 03] 041 o1 -0.5 | Shiny, jicc cake smell, too sticky, crushed
C - - - ;
: rc;rgl‘rlr::fl:rlc‘:;al Yes 0.4 05) 08| 04| .08 ~0.7 | Dark, pickle smell, nat sweet, dry
g;rgzlrgrgal No -2.0 00| -06| -20 -0.§ -1.4 Cof[ap.%ed, remaining skin
(;;?um;r;la[ Yes 08! 04| 08} .11} .09 -0.6 | No bod, distinctive taste, not sweet
C - - - yt

| Pg};{r::rgal Yes Lay 02| -1sf 12} -11 0.7 | Acid sshell, acidic taste, not sticky and dry
C i - ' ) ‘

P::)rg:::r};lal No 08| 201 20§ -19[ -1.6 -2.0 | Hard, smefl, foul smell, crumbly

grc:)rgl-r::fr_iital Yes 006] -14] 08f -10] -05 -1.3 | Good appearance, no distinctive taste, not
_ ; sticky ehd dry -

Eﬁ::;lr:zrlcjlal Yes GF] -R71 <017 -02 0.6 -0.6 | Strong hcid smell, shiny, like rice cake, not
] . sticky and dry )

C - - :

¢ rc:’rglt::r\c,:’ial Yes 6| -03f 05) 00l 10 -0.6 | Flattenéd, savory, no body, sweet

C fal N ; - ; i ;

5 ;rg::::::sa Yes L77-2151 -1 -1.7] 06 2.2 ColIapged, acid smell, harsh taste, grainy

[0045]

Overall evaluation

The germinated brown rice samples conforming to the invention 01_é the present application
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Product R Cormercial Yes 0.0 -1.4 -0.8 -1.0 -0.5 -1.3
Good appearance, no distinctive taste, not Product T
stick d d Conmercial Yes -0.1 -1.7 0.1 -0.2 0.6 -0.6
Strong acid snell, shiny, like Tice cake, not Product
U _ stick n and d Coomercial Yes -1.6 -0.3 -0.5 0.0

1.0 -0.6 Flatten d, savory, no body, sweet rProduct V
Comercial Yes -1.7 -2.15 1.1 -L7 -0-6 -2.2

Col sed, .acid snpl], harsh taste, grain Product e
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1Al the germpingigd-bienan ricgrpeoposed baltie pepgpemiventibh $as highuppeal.
testers concluded that their sweetness, stickiness
and tastiness were the sane as those of white rice.
b results confirm that the germinated brown rice
t&w&ﬁﬁ@ present invention has high appeal.
%_046] Summary of test results The invention of the
e gwention phihe pzmqnoé;'ppfl@nomfedlserrbmﬂnreaeédubih@ lﬂﬁ‘gaﬂ @ coAbgifent of

o I c i %rrénn rown rice t i ncreases
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1le SO
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e nt | re
?lte C constl %entﬁ hmgg@cglp y § ét cbtﬁsttl@?ﬁs gf germingfed §rown rice. The present
mm;lton bluentds a tdﬁ&thlﬁel t@ EUnﬁrbp@d?ér |aNso?pfnf)§ Fhiol PRcH @sds! ari(%f tole in

aivngrpnate H ﬁg present 1nvention a
é) SR S TR %!’“B“é“‘ﬂ% s C\R%‘f"aprm pbistrigeattion cooked
inhetodr withayhite Bed €nde@leBtly, the pRdsdr® MvEHioR SQWES V\f}l l% Erotvft’les germinated
mﬁ rle%%;e E e sane cooking property as

EOOR SEPPTEEG SERRrNnIR IGGHUEIRY Fych & ciibmirgs aurktherklyy, exhibits
itripeovied exsie bk the WHeRt | on successful |y provides germ nat ed

Jrown .rice that suppresses deterioration in rice
16 Bermipat ﬁw%gc%p%qdr{g thejReentionegf é}p)pr@gm applicgtion has been

donfimesd e(dcdn&&i Iﬁar@.éuz;} highetebisor dRG &%Eﬂ% E%F&d% .o canB%cd to

(%r%pg ﬂ S i nvention of the nt” applic
A T PIHER 6 f%é?ﬁfaﬁwﬂrfa‘rqz@éﬁ yathd aybrapti ctmed $oz, and
tobmdidé@ﬁ:fmér&ﬁbt&éﬂ%gc&ﬁﬁéf and sucrose conpared to
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conventional germ nated brown rice to denonstrate
favorable Ilratler w,.., a to provide superior taste
after cooking. 26 Scope of Clains [1l] Germ nated brown
rice characterized by containing, as its constituents,
at |l east direct reducing sugar content increased from
the level in the material brown rice, and al pha

starch produced through partial gelatinization of
starch. [2] Germ nated brown rice according to C aim
1, characterized 1Xy containing as its constituent a
hi gh | evel of sucrose who®epd dd€sihéir ough di ssol thtion
in water is suppressed. [3] Germinated brown rice
according to Claiml or 2, characterized*in that the

dilt e Gerntigadtirdvgn ﬁ@ma&aﬁtxﬂfytcohﬁmﬁx Ja'é ng cOHsHATBHE a8t dircet
100 of t he dr ght of %Eerm na brown rice, an

gel a Feiingten ﬁ“ %&F&eﬁ fipp Bdéveb@rﬂm maiereadibiopo e, apdigpha

aCCObtﬁK:ISpﬁ)&!’ce@ﬂl}&:gﬁ%zQ elaﬁn‘f'z%tl&%f@! ctarch content
vﬁﬁn neasur ed by the BA [Aﬁ Ger mi nat ed br own

(et etv i | ’EfeéPF?fdé)‘?ﬁéo @falﬂ}]l atharecterized By containing as its
char ﬁfﬁttﬁﬁdniﬁﬁigh Rvdl Q?Sucfo@@who?@ﬁﬁ% gﬁpcﬁgs?ﬂx{loﬂ . w%@{ is ggpp!?essed

8 nor.e per 100 g of
{’Jomﬁemwraaee brt{“sqmeemdmtt@ Glai_m bwn2 phawtmmman@e tidect

any RaRifougd et 095 ﬁ? Lrihs

wat er ¢ on(r%t e% i's between. %gézf@glf@ 9% élfy ‘&'éﬁ oﬁé?gl&’ated brown

br oviffer M@elamﬁdélphgsfwoh e goneingéd igban fige det@mb, for 9 to 40% of

chargctoef kizesl t sorption ratio

after soaklngm?bnfg%&ﬁ%%ggcﬁﬁtﬁﬁ%gegﬁéﬁgls 35 to 60
c@ﬁmgjg nsigd braeingise accpﬂ!]ng(f@mm onabfe(dalbi@ ow% Jch@tcterized mdthat the

accay, RQNE O c aracterlze

in that &%ﬁ;étgm?g% ol?)mcg orrng’&%eg? # %%foq’esdr!‘: 5486+ Ol |sePigted brown

[8]}Gﬁ¥n1nated brown rice according to any one of_

- gg_}a' (fr@mlnalte&) bx%anrl%g ac%g %.llgg rt](gang'%gp (I) adun\éml ttcb 4 char: Ia(}teenzgcli in that the

water content is between 10 and 20%.

[6] Germinated brown rice according to any one of Claims 1 to 5, 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 fhe

ratio of cracked rice is 50% or below.

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