BUCKMHEAT STARCH SYRUP, " METHOD FOR PREPARING THE SAME,

rr;
ed .

AND FOODS ‘CONTAI NI NG THE SAME - _ BACKGROUND OF THE
INVENTION - 1. Field of the Invention - The present invention rel ates
to a buckwheat starch syrup prepared by |iquefying and saccharifying
starch from buckwheat flour, a nebhdd-for preparing the buckwheat starch

syrup, and fogQ t he sane 2. Description of the Prior Art
AS raw nat er i2H %ﬁﬁﬁﬁw% UEs MEMOQ\FOBP@EW;N@ BB BAMven  used vari ous
kinds of starch from co t RAL t api oca, wi nkl e-seeded
pea, wheat, arrow oot, é@%e A.éngiﬁﬁﬁ&;é %kggarch Syrups are viscous,
sweet materials prepared by deconposing and saccharifying the starch of
these raw materials with saccharifying enzymes. They are widely used in
candy products, such as (&ﬁﬁ I es; Japanese-style
confections, such as beaﬁﬁF§§§&§ﬁﬁggmee iﬁ@# bg of beans; and ot her
foods, such as jans, syrups and foods b0|Ied domn I N soy sauce.

Recently, with a growing attention to health in society,

mal t ol i gosagLdd iodeehe HHhodedIRA Ol i gosaccharides, sugar al cohols, etc. have
attracted attention fromthe viewpoints of growi ng Lactobacillus bifidus

in the testi ppg, pke¥BAt Nthwmgonese1atds €&l Ptckvhedenstafch agituglecay,
and so forth. In order to obtain a starch syrup which significantly
cont ai nprddpazedsdsgchaguefping \awd edachayestirgptstarehhivem biewekwhettt: i nto t he
ki nds and
flour, a method for preparing the buckwheat starch syrup, and foods

containing the same.

2. Description of the Prior Art
As raw materials fdr preparing starch syrups, there have been
used various kinds of starch from corn, potato, sweet potato,
tapioca, wrinkle-seeded pea, wheat, arrowroot, sago palm, rice,
etc. Starch syrups are viscous, sweet materials prepared by
decomposing and saccharifying the starch of these raw materials with
saccharifying enzymes. They are widely used in candy products,
such as caramels, drops and jellies; Japanese-style confections,
such as bean jams and sweet jellies of beans; and other foods, such
as jams, syrups and foods boiled down in soy sauce.
Recently, with a growing attention to-health in society,
; maltoligosaccharides, branched oligosaccharides, sugar alcohols,
etc. have attracted attention from the viewpoints of growing
Lactobacillus bifidus in the testines, lowering sweetness and
calory, preventing tooth decay, and so forth. In order to obtain a
starch syrup which significantlf contains these saccharides,

various inveétigations have been made into the kinds and



-2- conbi nations of enzynes‘fo be added at the tinme of saccharification.
However, these investigations have intended only to inprove the saccharide
conmponents in starch syrups. Anong the starch syrups nmade fromthe '
above-nmentioned raw materials, no syrup is known to contain any effective
_.conponent having value added. In othey words, they have no characteristics
*“in those conponents other_  than saccharides. Furthernore, with respect to
raw mat e P#P SR atdiPns & ag zvRe pediP rRpoaddiedx adpt the th@e of
~ above-nenti gned_paterials_ which have been ¢onventionally used
OBJECTS A5 kﬂ&ﬁ??*@ﬁ'THE”FN?ENf&ERP.lnveStFQa?¥9n§nh?ﬁﬁ e $34I9§1§resent
I nvention to provigde, usi a. novel raw material. starch n re ted so
far, a s{"]%r reyﬁug"%wﬁ%ﬁ?ﬂgfédeefc?@ﬁ’f’aﬁﬁtﬁ r?‘nna{:ﬂ:(fl} v § §Fan%“%gfﬁ'hfespect
to variou I N Cl qﬂq Lperal ngd..t hu ood for. health. It is
anot her 9 ?%?t 59511“?% ea?)resénm: ?ha\e}gﬁ?i@erﬁtl%n ?o‘%lwdga?/%lla‘ggé l%éc])de‘cf(s’fbp
cont ai ni t] ;&% h f oo I r I gpyentors
have-nadggaﬁr#a?'ﬁtgﬁgb\?%gﬁlu y]tggfwar Q%h%aéﬁggpﬁ‘fihoar‘{lg t élga %\P;éeg'asygnnent,
and give ERLEON By 5RRAT éﬁ#?é% £ad:. 190, | henfs ese
traditioﬁ% rtfo%é.lg'As ay resuP?, t he ?é%ventlgrgs gt\éés%ﬁ'%ot %t a %gkv\,heat

starth SYRAP lsaeem%ag, brul- b BbiSHoKE N Oy i@Rdr SifetRAEd FriklNBiatiirah & Nstlaref]

buchwheat our contains various amno aci'ds and mnerals, as wel [ as

rutin. cQBlRindCHak NoddiC ke ed bREEptIVMHOENLhS Bol8Chdnta ohBd PiARA kBT
arteriosclerosis. Thus, the buckwheat starch syrup is found to be very

heal t hy {HichORRGO Vel adirenXididieptudda. nutritive bal ance. The

OBJECTS AND SUMMARY OF THE INVENTION

It is an object of the present invention to provide, using a
novel raw material starch not reported so far, a starch syrup which
is excellent in nutritive balance with respect to various amino
acids and minerals, and thus good for health. It is another object
of the present invention to provide various foods containing the
above-mentioned starch syrup.

The present inventors have made an intensiﬁe study toward the
solution of the above assignment; and given attention to “soba”
(buckwheat noodles) which is a Japanese traditional food. As a
result, the inventors have found that a bu;kwheat starch syrup
prepared by liquefying and saccharifying sfarch from buchwheat
flour contains various amino acids and minerals, as well as rutin
contained in buckwheat flour which is effective in preventing
arteriosclerosis. Thus, the buckwheat starch syrup is found to be
very healthy in components and excellent in nutritive balance. The
present invention has been achieved with these findings.

The present invention relates to a buckwheat starch syrup



present invention has been achi eved with t hese fi ndings. Tﬂé“bfégent
“invention relates to a buckwheat starch syrup =~~~ : This Sheet Has Been Replaced
This is the repl acenent” sheet _

- 3- prepared by |iquefying and sacchari fying buck%’lﬂ“’”&l’wt arch,
a nethod for preparing t he buckwheat .starch syrup, and f ai ni ng

*t he same. ) BRI EF DESCRI PTI ON OF DRAW NGS 5
Fig. 1 iprepatrd thxHiRuedying ard gaccharifyingsstansh freompburkmBaat st arch

_syrup of the present invention by HPLC chromat ogr aphy.

" DETAI LEDE BRBGRR P10 T ePRFANGT (thr, Brkwheat starcCinesyziPhePhEP8HR ar e
preferred enmbodi nents of a nmethod for preparing the buckwheat starch
syrup of CeH@ipiegdie sMAenti on. Generally, it is preferred that
the raw material starch for a starch syrup contain as little protein as

possi bl e fromthe viewoint of filtration and other treatnent. Buckwheat

flour is 15 classified in r r. £l utsi de | ayer flour,

i nside |layer flour, and V\kt?gnglgfgégxéﬁ§§rog D%ﬂ*l‘% ning the former three,

according to the part.i_o C t d ' r n the
F5PY 3 BhaPLClitlizaly 15205696 PL0bE M 1V0U! of end

pfesent invent |"6ur “havi ng a hi roteln content

but '*uchi,gggaheawg@agégasfyﬁ&r &gi ghx ng@@%u; | ng, PEAL VB %ernﬂeur E

suitably SIhce | as “an xtrenel'y snal|" protein c ent of about
3% (" Uchj KQnat ckwheat flour used in the 20 preparation of backwheat
noodl es P% oré@?rggggrevent a dough from sticking on the board and t he
rolling pin.) In addition, roughly crushed buckwheat seeds ("katujitu") may
al so be used. First, 2-3 volumes of water is added to the raw

mat eri al buckwheat f lpgekrEDUSERIRIPTION OFEHE ENtENiTORN M xed and swollen to
thereby obtain a starch mlk (B x 25 - 30). This starch mlk is 25

-4- filtered posdeibute belbei ghe Sphe GRS embbdindiss it @f mekholli Ebrate is
adjusted at 5.0 - 6.0, and then a |liquefying enzyne is added thereto to
| i quefy phepddingr she buckwheatAstaich Isyquefofi tbe epregert timviesticred in this
procedure, a - anylase is used. For exanple, Neospeedase manufactured by
NAGASE Generally, it is preferred that the raw material starch for a
starch syrup contain as little protein as possible from the
viewpoint of filtration and other treatment. Buckwheat flour is
classified into surface layer flour, outside layer flour, inside
layer flour, and whole iay;f flour containing the former three,
according to the portion of buckwheat seeds ground into flour. 1In
the present invention, not a whole layer flour having a high protein
content but "uchiko” which is a flour mainly comprising medium
layer flour is suitably uéed,;since it has an extremely small
protein content of about 3%. ( "Uchiko” is a backwheat flour used
in the preparation of backwheat noodles in order to prevent a dough
from sticking on the.board and the rolling pin.) In addition,
roughly crushed buckwheat seeds ( “katujitu” ) may also be used.
First, 2 - 3 volumes of water is added to the raw material

" buckwheat flour ( "uchiko” ), which is then mixed and swollen to

thereby obtain a starch milk (B x 25 ~ 30). This starch milk is



" BIOCHEM CALS, LTD. is suitably used. For the liquefying, the

| i quefying enzynme is added in an anmount of 0.1 -- 1.0% by wei ght based on

the solid content of the starch stock solution, and the resultant m xture

at 88 - 90C for 1 - 2 hours: At the conpletion of the

liquefying, the starch sugar has a DE 4 (dextrose equival ent) val ue of about

is left
10 - 20.
met hod,

~such as

an anount

16 - 24

sacchari fi cat |A65n thFh LV

In addition to the above-nentioned enzyne saccharification
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transgl ucosy c y In view of the sugar conposition
in the SaCCCE%I’I |ed gg tllso%&lfamigeﬁéé nyl ase is suitably used. Further, in
order to addi |y &S.gﬁ Qhk9 ¢ dagt Leddaanhy. ed

ol i gosacchari gggq?leepré@e ed é'by | soma tg"‘gﬁed gﬁgwbanose ihYan %n\%iqﬁgh are

growth factqrg of 1L@§t55ba@ﬂ;hu8bé)gefa S thb " SNSU UpABLLESEE tHRY skareged
As a concrete exanple of this jointuse, [err] - Biozyne[err] L

jointly.

(manuf act giRet Byl ATRR) 4NERERRCREhEERtS mEPrurel 16 Jef@Sat @8 | 90°8Mtbase and a
-Trans gl ucosi dase L (manufactured by Amano

- 2 hours.

At the completion of the liquefying, the starch sugar has a DE
(dextrose equivalent) value of about 10 - 20.

In addition to Ehe above-mentioned enzyme saccharification
method, the liquefying of starch can also be performed by using an
acid, such as oxalic acid.

Next, the pH of the resultant liquefied product is adjusted at
5.0 - 6.0, and a saccharifying enzyme is added thereto in an amount
of 0.1 - 0.3% by weight based on the solid content of the starch
stock solution. Then, the resultant mixture is left at 50 -~ 60°C
for 16 - 24 hours for saccharification.

At the completion of the saccharification, the starch sugar has
a DE (dextrose equivalent) value of about 35 - 45.

As the saccharifying enzyme to be used in this procedure, g -
amylase, @ -glucosidase, B8 -glucosidase, transglucosidase, etc. may
be enumerated. 1In view of the sugar composition in the
saccharified solution, B -amylase is suitably used. Further, in
order to additionally produce oligosaccharides, particularly

branched oligosaccharides represented by isomaltose and panose,



Phar maceuticals Co., Ltd.) as transglucosidasé may be cited. . A the
conpl etion of the saccharification, the pH of the saccharified solutionis

adjusted at 4.0 - 4.5 to precipitate proteins through agglutination.

The

protein and non-starch conmponents are then renoved by filtration. The
supernatant is recovered and treated ?t 100 [err]C for 10 - 20 m nutes for

“the inactivation of the enzymes as well as sterilization. Next ,

super nat afchsatR GIPWER L£AFELRS RE 96t APLchbhe g §ii 4hdH sar tréﬁ?‘b’dﬁ}’ﬂm

t he
t he

- supernatant is subjected to centrifugation or passed t hafilter
chHd’g

" press to MIBGeUptH1IMELEs AR |ach’é e exampke Wic GhkS

HERatBd to

obtain a desrrep starch S The, above protein fractjqQn recovered

as sol i d P2¥8%e
various amno, acids, vitam ns and m gra S. hereforg ga roteln
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f b k h di '
tracti on FPORRTREERY it 7 Nl 9°”%£t2r§tgs%§r~=tﬁa§%%s?eﬁ5‘§f kg erotel

SMaByEattazed by Aaragesfrwaces XA R nuiti3-dneS phot ei ns,
Y &Manqjough

been
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I nventi on obtal ne accofding to't ove procedure [s™ver
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taste

(the so-ca h-nmal t ose starcth syrup”) having a s ong

i ke sugagy, otéﬂ?sbém&ﬁ@ﬁ a4 PUEth U S1P. Ofprtdh rWt%%ﬁPtadd“if'dHJsO&:}@ts a

slight sweet taste and a fragrance When used in conbination wth
- 6- concefynpynR@tlr adCtRed cmmegypfwﬂfa&,ozﬁxt raet §up3£§a&axiﬂ a8

fruit, nuts, coffee, tea, or the like, the buckwheat starch
recovered and treated at 100 °C for 10 - 20 minutes for the
inactivation of the enzymes as well as sterilization.

Next, the supernatant is decolored with active carbon (granular
carbon). Then, the supernatant is subjected to centrifugation or
passed through a filter press to remove proteins as solid residue,
and vacuum-concentrated to obtain a desired starch syrup.

The above protein fraction recovered as solid residue is
excellent in digestion, containing nutrient proteins, various amino
acids, vitamins and minerals. Therefore, the protein fraction can
be used as a food extender to be added to bean jams, dough for
bread and cakes, etc. in contrast to the corresponding protein
fraction from the conventional process using corn starch which has
been used only as feed for chickens. |

The buckwheat syrup of the present invention obtained according
to the above procedure is very viscous and draws well. Compared to
conventional enzyme-saccharified starch syrups (the so-called "
high-maltose starch syrup") having a strong sweet taste like sugar,
the buckwheat starch syrup of the present invention has a slight

sweet taste and a fragrance. When used in combination with

m |k,



syrup of the present invention has an effect of reinforcing the tastes of . -
t hese products. The buckwheat starch syrup thus obtained contains
various oligosaccharides represented by naltose, maltotriose,

mal t ot et raose and nal t opentaose; particularly, when the saccharlflcatlon
is carried out with [err] -anylase_agd transglucosidase, the starch syrup

:* contains various branched oligosaccharides represented by isonaltose,

panose a‘FRP‘i%‘F&FFStW%E:tSI r‘caﬂﬂ?%% Progucheic KHERCtSat &EER ) sHFem
cont ai ns not % t hese sa arldes but al so vari ous m_no aci ds (such as
gl ut ami A™&cSd: tl”i’fé"s'ai: 157e, T8 p A% the hk4, tp?sP‘l‘\ taB§RRTRe)
mnerals, vita and the.like in good al so _cont ai ns
rutin fr%ﬁﬁ%&%‘v\/ﬁggtpﬁﬁﬁ LavenEion ¢ a‘;eapneﬁ% fr? etlﬁgc’trgéf‘gt%%e of
capill ar ess Th ore, the buckwheat starch syrup of the present

i nventio %“? %‘Lff%%‘(?ﬁavérq%ﬁl é?Eventi ng adul t di seases, such as

arterioscler IS e Q It .S e cellent in_nutritive
bal ance. . Thide PR sLEDS 3V gﬁfﬁ’r oBfatede AohpaSRe vAxI8ig)

L O 1R RCHAN00 I e kDS ULCHE o S”Hda(i@oEP{bégﬂoméiﬂé&%Xo%'éed "

vari ous exanple, can such as carane

nougat S’aﬁ&ifnfdl%pem'é%ggal bQY’@lc@ﬂr{) 3} e%@ad thbekhbgﬁarffﬂéé‘fi?r?%s such as

chewi ng guns, chdcol ate products iscuits, cockies, sweet i es o

beans anshheaa b@%lthcﬁs-airﬁqﬁse ahdl eeaﬁsrgqaessfdu%es henéeé@arcfhl shrip
products such as boiled fi paste; neat” products such as sausages and

hans; sydéwsasHENvagionanbr ahed arisigdddidn$PLEES, repreRtidddlisy and a
syrup for crushed ice; pastes such as flour paste and fruit paste pi ckl es
-7- isomaltose, panose and isomaltotriose. In addition, the buckwheat
starch syrup contains not only these saccharides but also various
amino acids (such as glutamic acid, glycine, alanine, aspartic
acid, lysine and arginine), minerals, vitaﬁins, and the like in good
balance. And it also contains rutin from buckwheat which is
effective in improving the resistance of capillary vessels.
Therefore, the buckwheat starch sfrup of the present invention is
effective in preventing adult diseases, such as arteriosclerosis
and hypertension, and yet it is excellent in nutritive balance.
Thus, the syrup is very useful as a healthy food.
The starch syrup according to the present invention can be
suitably used in various foods, for example, cgndy products such as
drops, caramels, nougats, taffies, marshmallows, brittles and
jellies; confections such as chewing gums, chocolate products,
biscuits, cockies, sweet jellies of beans and bean jams; ices such
as ice creams and sherbets; fish meat products such as boiled fish
paste; meat products such as sausages and hams; syrups such as
jams, marmalade, fruit sauces, syruped fruit, and a syrup for

crushed ice; pastes such as flour paste and fruit paste; pickles



such as sliced vegetables pickled in soy sauce, thinly sliced pickled
turnip and pickled scallions; and food boiled down in soy sauce. - The
preparation of each of the above-nentioned foods nay be carried out
according to conventional methods except that a buckwheat starch syrup is
used as a starch syrup. The preparation nethods will be described later
i n Exanpl es. ) -BEFECT OF THE | NVENTI ON .
Accor di ngueb asespieadrniegetaiiesopickiedeinsspy ovatral £hindokwldgedst arch
syrup which contains various amno acids and minerals as well as rutin

ef f ect i vBigklqs SUERLPrPdhmickied c3aalddras andd £Pedthrideredrymyinm gy
excellent in nutritive balance. In addition, there are also provided a

met hod f 8¥$R-eparing the buckwheat starch syrup and foods containing the
sane. PREFEE?ED ODI NENTS OF THE | NVEN; qy Now t he
present i nveniSPLHPRF2BEOR ¥ ARFBIOF 1 qﬁ)@@%@f'&?‘?“\ﬂ“ﬁ PRI MY B2t o

Bxanpl es, whi ch 29uLd 100 £3"RHYEYL10020 WlhbhdesbigeocRRE & he

wh h I
ndded ¢ oPiSRtiest AT TRRF I (D UBRABR FRETH SYPReniWE DF PR CR was t hen
m xed and %\VQ I & f%e gggiﬂé"%é {?“C%Egih rE}Jah %& X 33 ). The pH of the starch

mlk was™a Juste I|qu yi'ng a -anyl ase (Neospeedase
manuf act ured by NAGASE Bl OCHEM CALS, LTD.) was added thereto. The
resultant mxture was left at 90 [err]C for 2 hours for liquefying. At the

conpl etion of EFFECT OF THE INVENTION
According to the present invention, there is provided a
buckwheat starch syrup which contains various amino acids and
minerals as well as rutin effective in preventing arteriosclerosis,
and is thus healthy and excellent in nutritive balance. 1In
addition, there are also provided a method for preparing the

buckwheat starch syrup and foods containing the same.

PREFERRED EMBODIMENTS OF THE INVENTION

Now the present invention will be described in more detail with
reference to Examples, which should not be construed to be limiting
the scope of the present invenéion.

EXAMPLE 1
Preparation of Buckwheat Starch Syrup (1)

Two liters of water was added to 1 kg of raw material buckwheat
flour ( "uchiko” ), which was then mixed and swollen to obtain a
starch milk (B x 33 ° ). The pH of the starch milk was adjusted at
6.0, and 3 g of liquefying g -amylase (Neospeedase manufactured by
NAGASE BIOCHEMICALS, LTD.) was added thereto. The resultant mixture

was left at 90 °C for 2 hours for liquefying. At the completion of



-8- the liquefying, the starch sugar had a DE (dextrose equivalent) value

of 20. Then, the pH of the resultant |iquefied product was adjusted at

.~ .6.0, and 1 g of [err] -anylase (Spezyne[err] BBA manufactured by Finesugar
~group) was added thereto. The resultant m xture was |eft at 60 [err]C for

16 hours. At the conpletion of the8 saccharification, the starch sugar
.- had a DE val ue of _43. After the congletion of the saccharification,
the pH ofthehéiduetying  fthedstarch isygarabadif PR ddegrrase equivrlgnty oxalic

S N R e R
Che SupoAiabatd s aBectil daoupf 1 SBRF TEe.d9BRRY T PR PAFCERF AR Then,
prass ©o SHokpuee i, 3YRRSF ABS hited MREFate” " Th vatriAP R M o
g?éggpa?il%ﬁfs%;gguiﬁ gtfé%{';lri(% ‘"é‘il‘%ﬁﬁ'(z)“ the XOB"LR:]I&\B%&D Sare els_Erﬁp
T i s s T i e e SR P
as Lerr] -anyhges: ad %8;51%1?13 8 dh&MacclLIEPRIAARS, Lendmiidcieed bY

Amano Phar maceuti c as transglucosi dase wer o
conbi nat is@Bcharified solution was adjusted BESI! NG BXAMPLER bxraii&hadiacteristic

and Conponent Anal ysis of Buckwheat Starch Syrup The buckwheat starch
Syrup obtrabAgGHen sEk@iiphewds vantifabed €@t 3000 rpm for 15 - 20 minutes)
to remove proteins and non-starch components. The supernatant was
collected and treated with heat at 100°C for 10 minutes.
Next, the supernatant was decolored with active carbon
(granular carbon). Then, the supernatant was subjected to
centrifugation or passed through a filter press to remove proteins

as solid residue, and vacuum-concentrated to obtain a desired starch

syrup.

EXAMPLE 2
Preparation of Buckwheat Starch Syrup (2)

A buckwheat starch syruplwas prepared in the same manner as in
Example 1 except that 0.15 g of B8 -Biozyme® L (manufactured by Amano
Pharmaceuticals Co., .Ltd.) as 8 -amylase and 0.75 g ofa -Trans
glucosidase L (manufactured by Amano Pharmaceuticals Co., Ltd.) as

transglucosidase were used in combination.

TESTING EXAMPLE 1
Characteristic and Component Analysis of Buckwheat Starch Syrup

The buckwheat starch syrup obtained in Example 1 was analyzed



-9- on the followng itens. (1),DE' . 43 196(Lane-Eynon'héthod) (2)

pH 5 1% (d ass el ectrode nethod with 30% solution) (3) Viscosity -
6000 cps (27 [err] O 2250 cps (37.8 [err]C). 900 cps (49
[err]C) (4) General conponent analysis and cal ory Moi st ure cont ent
18. 6% - ' (Heat -gryi ng under reduced pressure)

*Pr ot ei ns eré% . 0. 4% (Kjeldahl nethod) Li pi ds
0%  (SEPhitBE ZRAPHEPY Grbems- Fi ber 0% (I nproved

) Henneberqiitqggann met hod) ~ Ash 0.4% (Direct ashing)
Sugars [erTr] 80. 6% Energy [err] 324 kcal /100 g
*1) N trogengPrpteyn GIRYEE 'ognmgagdqr: 6. 25 *2) Cal cul ation
formul a: 100 - (ol sture content + proteins
+ Iipids(§ fiagr + ash) *3) Energy conversion factors:
pr ot ei ns; 1 l'i pids; 9

carbohydrates §1ibe§ 1488 Nectfodd Mot LR ATOSbIE0n)
(3) Viscosity |
6000 cps (27 °C)
2250 cps (37.8 C)
900 cps (49 °C)
(4) General component analysis and calory
Moisture content 18.6%

(Heat-drying under reduced pressure)

Proteins **’ 0.4% (Kjeldahl method)

Lipids 0% (Soxhlet extraction)

Fiber 0% (Improved Henneberg-Stohmann method)
Ash 0.4% (Direct ashing)

Sugars ?! 80.6%

Energy **) 324 kecal/100 g

*1) - Nitrogen/Protein conversion factor: 6.25
*2)  Calculation formula: 100 - (moisture content + proteins
+ lipids + fibef + ash)

*3)  Energy conversion factors:
proteins; 4
lipids; 9
carbohydrates (fiber + sugars); 4

(5) sSugar composition

(Analytical conditions)



(Anal ytical conditions) S ' : -10-

HPLC _ EqU|pnent used: Tosoh SC-8020 System (manufactured by

Tosoh- Corp.) ~ Col um: Shodex SC-1011 (manufactured by Showa

Denko K. K.) 8[err] x 300 nm ' El uent:
- Distilled water Tenperaturg0 _70[err]C Det ecti on:
“Differential r§§£¢pt|ve i ndex detector Rl - 8020

(manuf act ur ed osoh Corp.) (Resul ts) G ucose

5. 0% triose

19. 0% N%QJ? g’?e 485 Tosoh sc'g)&tg éﬁtem (manufaCtuf%é IY nore such

as naltopentaose t‘5§§90p6 (6) Ami no acid conposition

(Amino acid automatic analyzing’ ne?% Ar gi ni ne

14 ng/ 100 g L - i gty di ne

7 ng/ 100 g Ph?&?@l’ ar?lh g%ex sc-1011 (manufact&#g”?%é%ﬂ: Sg‘ Denqua. %éjl ne

6 ng/ 100 ¢ Leuci ne . 8¢ x 300 mm 10 ng/ 100 ¢ | sol euci ne

5 ngt100 g Met hi oni ne 3 ng/ 100 g Val i ne

8 ngy/ 100 ¢ Eluent: Distilled water

Temperature: 70°C
Detection: Differential refractive index detector

‘RI-8020 (manufactured by Tosoh Corp.)

(Results)
Glucose 5.0%
Maltose 38.0%
" Maltotriose - 19.0%
Maltotetraose 6.0%

G5 or more such as
maltopentaose 35.0%

(6) Amino acid composition (Amino acid automatic analyzing method)

Arginine 14 mg/100 g
Lysine 15 mg/100 g
Histidine 7 mg/100 g
Phenylalanine . 7 mg/100

Tyrosine 6 mg/100
Leucine 10 mg/100
Isoleucine 5 mg/100
Methionine ' _ 3 mg/100
Valine 8 mg/100

Alanine 20 mg/100

O a O u o au aua a wu

Glycine 37 mg/100



Al anine | 20 ng/100'g G ycine

37 ng/ 100 g . Proline 12 ng/ 100 g

dutamc acid ' 56 ng/ 100 g Serine - - 13

ng/ 100 g Thr eoni ne 12 ng/ 100 g Aspartic acid

22 nmg/ 100 g (7) Measurenent of ratlh-content (Met hod and anal ytica
+ conditions) . (i) Preparation of test solution Five grans

of test sanpPEOMRE accurately neasur ed20m4/188d9 wat er was added

thereto to give a.10 nj_ solution, which was used as a test

solution.  clutamic a¢id 1 ¢ chronat G§rBHHPO 9 A 20 [err] 1

standard solytion of rutin (0.04 - 0.4_g g rutin/m water) was
applied to Hﬁﬁf&Qﬂ1ronatography and it &3 mg/100 9wor ki ng curve was prepared.

Next, 20 [er 1 qQf the test | ut ) was applied to HPLC
chronatograpﬁérﬁﬂﬂnfhe rutin ign %hﬁpa?ion in the test solution was

det er m ned bgéﬁg&ttq'ﬁ acid t he wor Ki r}? ﬁ%\()ﬁ. Then, the rutin
n e

concentration test sanple 5 cdl cul ated. The detection
limt was set at 0.01 ng/ 100 g.

. (7) Measurement of rutin content

(Method and analytical conditions)

(i) Preparation of test solution
Five grams of test sample was accurately measured out and
water was added thereto to give a 10 ml solution, which was

used as a test solution.

(ii) HPLC chromatography

A 20 gy 1 standard solution of rutin (0.04 - 0.4 g
rutin/ml water) was applied to HPLC chromatography and its
.working curve was prepared., Next, 20 g 1 of the test
solution was applied to HPLC chromatography and the rutin
concentration in the test solution was determined based on
the working curve. Then, the rutin cpncentration in the
test sample was calculated. The detection limit was set at

0.01 mg/100 g.

Equipment used: Model 655A-12 (manufactured by HITACHI,
LTD.)
Detector: Model 870-UV (manufactured by Jasco, Co.)

Column: ¥MC Pack ODS-A A-312



Equi prent used: Mdel 655A-12 (manufact ur-ed by H TACHI , - LTD.) :
Det ect or: Model 870-UV (manufact ured: by Jasco,:Cb.) o Col um: YMC

Pack ODS-A A-312 : : e : - - 12 -

Mobi | e phase : 2.5 % Acetic acid- Mehtanol - Acetonitrile

(35:5:10 VIVIV) Wave | engthp 350 nm Flowrate : 1
=m/mn (Resul t tin . : . 0.065 ng/100 The

anal ysis results (@ﬂg'?'f% PB8sepL@- 2rh &gty AghfyMeanehy t°%tl%i1§. 1.

. TESTI NG EXAMPLE 2 Analysig of, §ug@ﬁ,9€ﬁposision i n Buckwheat Starch
Syrup The sugar conpositi "& th du kwheat starch syrup prepared
in Exanple 2 was Y- . tical conditions) The conditions
were simlar to th?ggéi%%q%m%g?ﬁ%f Testing Exanple 1. (Results)

d ucose . 15 % Mal t ose 5
t : 1
- 10% | sonal tose T2 mLAEe o M e
(Results)
. Rutin : 0.065 mg/100 g

The analysis results (chart) by HPLC chromatography are shown

in Fig. 1.

TESTING EXAMPLE 2
Analysis of Sugar Composision in Buckwheat Starch Syrup
The sugar composition in the buckwheat starch syrup prepared in
Example 2 was analyzed.
(Analytical conditions)

The conditions were similar to those in Item (5) of Testing

Example 1.

(Results)
Glucose 15 - 20%
Maltose 5 - 10%
Isomaltose 10 - 17%
Panose ‘5 - 12%
Isomaltotriose 10 - 15%

Hereinbelow, methods for preparing various foods containing the

buckwheat starch syrup prepared above will be described.



. Panose
- 15%

38 - 68

5 - 12% Isomaltotriose

_ Her ei nbel ow, net hods for preparing various foods containing
the buckwheat starch syrup prepared above will be described.
-13 - EXAMPLE 3
Preparation of Hard Candies Type A_ {faw materials) Sugar
40 - 70 kg _Bucﬁﬁggﬁﬁngtarch syrup - 80 - 40 kg
(moi sture content: 25% Type B terials) Sugar

kg prepdHRSNH sal@BRaRY WP 77 - 37 kg

(nDisture content: 25%

Emul si fyi ng agent 0.1 kg

(gI ycero’fy%eatty acid ester) Type C (Raw materials) Sugar

(or st ur SgoRPERT iR ghg ser POt St o8 s S (K ( or ary
- mthoriiaoey | w-wk Gloglds
(glycerol fatty acid estefqmoisture content: 25%)
- Type B
(Raw materials) Sugar 38 - 68 kg
Buckwheat starch syrup 77 - 37 kg
(moisture content: 25%)
Oils & fats 5 kg
Emulsifying agent 0.1 kg
(glycerol fatty acid ester)
Type C
(Raw materials) Sugar 35 - 65 kg
Buckwheat starch syrup 75 - 35 kg
(moisture content: 25%)
Condensed whole milk ( or dry S kg
whole milk powder)
Oils & fats 5 kg
Emulsifying agent 0.1 kg

- (glycerol fatty acid ester)

Water was added to each of the above-mentioned raw material
groups containing the buckwheat starch syrup prepared in Example 1
or 2, and mixed. Then, each mixﬁure was dissolved on heating, and
boiled down in a vacuum pan (or a boiling pan) at 130 - 140°C under

550 - 650 mmHg. Next, the mixture was cooled to 100 - 110 °C, and

10

5



. Water was added to each of the above-nmentioned raw material groups

contai ning the buckwheat starch syrup prepared in Exanple 1

m xed. Then,

vacuum pan (or a boiling pan) at 130 -
the m xture was cooled to 100 -

Next ,

*- 14 - SO

. i s, -2
added thereﬂtlg%agggfr%léhﬁgo gg%rénfd%l.‘%\f
- taken oujy Iy @hePld REcBEd
dough was noul ded and shape

43 kg

Qls & f
agent (gtycerol

2.,0.kg

or 2,

and

each m xture was dissolved on heating, and boiled down in a

&

Sugar

140[ err] C under
%10 [err]C, and S
SfeNhaqapdu{¢ Ujdidedi GeSeVET €
us obt ai ned candy dough was
apdaenpiaed tHRY @hhe E¥tainéd| esndyCaoudhen,
into hard candi es of types A

EXAVPLE @as taken out onPi efildiigoboQEd Sifd cCendieshere Md l60Car 40%] s
materials A) for soft candies

550 -

to C

650 mTHg.

Then ,BeE& ieigh @aamonlded Wnd( shamdduiste Mardncandds®) of types kg
Emul si fyi ng

ats

10 kg
Starch

fatty acid ester)
Wat er

0.1 kg

(Raw materials A') for caranel s EXAMPLES#gar

30 kg

Qls-& fats

agent (gl ycerol

30

kg (Raw materials A) for soft candies

{Raw

(Raw

(Raw

Buckwheat starch syrup (npoisture content:

fatty acid ester) 0.1 kg

Sugar

Buckwheat starch syrup (moisture content: 25%)
Oils & fats

Emulsifying agent (glycerol fatty acid ester)

Starch

Water

materials A') for caramels

Sugar

Buckwheat starch syrup (moisture content: 25%)
Oils & fats

Emulsifying agent (glycerol fatty acid ester)

Condensed whole milk

Water

materials B) for soft candies

Fondant cream

Souring agent (citric acid)

Natural pigment (anthocyanin)

Flavoring agent (strawberry flavor)

materials B’) for caramels

Fondant cream

25%
Preparation of Soft Candies or Milk Cargmels

10 kg

70 kg

t he

(Raw

Emul si fyi ng

43 kg
70 kg
10 kg
0.1 kg
zﬁo kg

10 kg

30 kg
70 kg
10 kg
0.1 kg
30 kg

10 kg

10 kg
0.1 kg
0.05 kg
0.5 kg

10 kg

Condensed whole m |k



Wat er _ L ' 10 kg (RaM/nﬁtérials

-B) for soft candies . Fondant cream

10 kg -~ Souring agent (citric acid) - ' 0.1 kg’

Nat ural pi gnent (anthocyani n) 0. 05 kg Fl avori ng
agent_(stramberry fIavor) - 15 - 0.5 kg (Raw materials B') for
caranel s ondant am, 10 kg
SIS EarAnAPAGgEn VA 1518 PF hvor 01 K9 17y

Raw materials A or A were m xed and di ssolved on heating. The enulsified
stock sol ution was boiled down at 115 C under 660 mmHg. Then, the sol ution

was cool ed tﬁavz(?nateg (LA dLar %&%ﬁ’%ﬁgﬁ W §BIR1b8d on BeXid. WeHe added

and m xed honog eneous Each o e resu tant m Xtures was cooled to 40 -
So[err] ul@?glécf'%%gk'ﬂlﬂt§8r§ twaS2PEi RY @byn Bl K15 apauBESr 660 mmHg.
EXAMPLE Preparation of Chew ng Candies Chew ng

candi es MRIE PRERA188ibd waBecSl®R B8MEL 8§ °Cl) thewhichepaw aiatepiplocess for
soft can es i n-Exanple 4 except that 2 kg of 50%gel atin was added

t oget herg ‘MrtB'tﬁﬁié(ﬂaqé&taﬂa’ﬁéﬁéd homogenecusly. Each of the result&AMPLE 6
Preparatlon of Gummy Candies (Raw materials A) Sugar
50 kg  mixtuBdskibeaiociedr €6 £y ~UPOCDianduERapantianD: s@Bcandiedlokg
milk caramels.
EXAMPLE 5
Preparation of Chewing Candies
Chewing candies were prepared in the same manner as in the

preparation process for soft candies in Example 4 except that 2 kg

of 50% gelatin was added together with the fondant cream.

EXAMPLE 6
Preparation of Gummy Candies

(Raw materials A)

sugar 50 kg
Buckwheat starch syrup (moisture content: 25%) 40 kg
Water 15 kg

(Raw materials B)
Gelatin 8 kg
Water 15 kg
(Raw materials C)
Citric acid 1.5 kg
Natural pigment (anthocyanin) 0.05 kg

Flavoring agent (strawberry flavor) 0.2 kg



Wat er | | 15 kg (Raw material s B)

Celatin c _ 8 kg Wat er

15 kg (Raw materials C Ctric acid S '

1.5 kg Nat ural pi gnent (ant hOcyani n) 0. 05 kg
Fl avorijng agent (strawberry fIavor) 0.2 kg

i do&vn To the%@sﬂ'ﬁ%aﬁfiol% e5ﬁ T"E?‘%f%glsfof'f% e%%a?‘%??ggél%%ﬁ%qégglbl)?ﬂ of
. whi ch ha %een,rge&?er ALeh Vel Sggiﬁ’teﬁgpa?%ﬂe%' ng)svvgrﬁg %dtggrtlaé?nﬁl r‘%}l ﬁd The

resultan ‘Xt ur e was oure ul ds’

Lemer at yog, fgy s UBH s e BTG AR VL G0 LRBALCHore agdes

EXAMPLE on o Haw Taterial s A)

Sugar  and miged, The resultant mixture was pourig into éﬂ%ﬁﬁ% moulds Brgkwheat
starch syrup (noisture content: 25% g Tabl e salt

0.2 kg 1eft aPhh@bient temgfrature for shaplng Thus, gummy candies weka kg
(Frappe) <Raw materials Sugar

50 kg  prepaBdgkwheat starch syrup (noisture content: 25% 38 kg

9 EXAMPLE 7
Preparation of a Nougat

(Raw materials A)

Sugar 47 kg

Buckwheat starch syrup (moisture content: 25%) 23 kg

Table salt _ 0.2 kg

Water 15 kg
(Frappe)

<{Raw materials B-~1l>

Sugar 50 kg
Buckwheat starch syrup (moisture content: 25%) 38 kg
Water 14 kg

<Raw materials B-2>
Foaming agent (albumin) 3 kg

Water ' 4 kg

(Fondant cream)
sugar 47 kg
Buckwheat starch syrup (moisture content: 25%) 23 kg

Water | 15 kg



.\t er | - . 14 kg <Raw materials

B- 2> ' Foam ng agent (al bum n) - 3 kg
Wat er ' - - , : 4 kg  ( Fondant
cream Sugar ' 47 kg
_ Buckwheat starch syrup (noisture contept: 25% 23 kg Wat er
15 kg - 17 - [err] Preparation of

frappe @ PreRAAEIR o E¥¥PE were mixed, dissolved on heating and boil ed
= d to 116 C_.Th | t ant | yti dual | y _added, t

mteri ol s B oRARIAREEAALS 5 h HEFE et e AReS TS d S BSRE AT paf T ¢
gravity of,.; bggtlf)s"a. [I'f?érge(ﬁulgﬁgg%q.};'ﬁ?g%ﬁjasf %Qg%{f J.elgf %.%mad to 1@“?2“?@1

buckwheat starch™syrup were §S0 er, own to

and e Jlpied be aaohE 0 14 iienlopr LhELEDY BN s PUger

crystals. Raw materral s A were Ssol ve and

boi | ed qﬁﬂgifﬂg%ka?gg¥qnfquﬂpDygg resultant solution, 20 kg of the

frappe prépared i'n ] above was added and m xed. Then, 5 kg of the

fondant c¢geaprdpRRIGH JfNfoRiank Srdad of oils and fats, and 200 g of
flavoring agent” were added thereto and m xed honpgeneously. The resultant

m xture was ceekad hfd4PuckwHda® sk&rands QdreTHESs0 8ved Ol 3ia tedS
pr epar ed. VPLE 8 Preparation of
Solid LersyilBapdéws 4darid7Tap| edrid then mixed while cooling with ice, to
thereby obtain fine sugar crystals.
® Raw materials A were mixed, dissolved on heating, and boiled
down under 600 mmHg. To the resultant solution, 20 kg of the
frappe prepared in () above was added and mixed. Then, 5 kg of the
fondant cream prepared in @, 3 kg of oils and fats, and 200 g of
flavoring agent were added thereto and mixed homogeneously. The
resultant mixture was cooled to 40 - 50°C and shaped. Thus, a
nougat was prepared.
EXAMPLE 8

Preparation of Solid Lemon Pop and Hard Tablets

(Raw materials A) for solid lemon pop

Glucose 5 kg
Buckwheat starch syrup (powder) 92 kg
Corn starch 1 kg
Citric acid ' 1 kg
Fruit juice powder 1 kg
Flavoring agent (lemon pop flavor) 0.1 kg

(Raw materials B) for hard tablets
Powder sugar 68 kg

Buckwheat starch syrup (moisture content: 25%) 10 kg



"(Raw materials A for solid | emon pop G ucose

5 kg Buckwheat starch syrup (powder). , 92 kg

Corn starch - 1 kg Citric acid
1 kg Fruit juice powder : 1 kg

Fl avori-ng agent (Ilenmon pop flavor) - 18 - 0.1 kg (Raw materials

- B) for hard tablets Powder sugar

68 kg Batacindaing a9eph Wedapitnoi sture content: 25%0-35 k40 kg

- 18 - CGel atini zing agent (gelatin) - 0.5 kg
Ols & fats Oils & fats 1 kg 1 %9 Enul sifying

agent (glycerol_ fatty acid ester) 0.5 kg (Raw materjals O
Lubri cant (sgﬂ‘é}“&?ﬂ'é‘?)agent (glycerol fatty acid ester) 0.5 kg?g k3 " Fl avoring

agent (Il enon pop flavQr) 0.5 kg Raw materials A or
B were nf%?é’deB%Uﬁéﬁe(gle y, granul ated, dried at 40 - 100 [err]C and
passed through, a sifter 1o taikn uniform size granules. ,Then, raw
materials C g‘é’?’e"c&?‘& egs%‘#?érg 0 and m xed.  The resul tanto'gﬁﬁ ure was
pressed i ntoﬂgp&&%a £&entthﬂ§\mﬁpﬁgé)aflg,vo§9| id | enmon pop oroog(a’ég tabl et s.

EXAMPLE 9 aratron of Marshmal | ows w materials
A - Sugar 20 kg

Raw materials A or B were mixed homogeneously, granulated,
dried at 40 - 100 °C and passed through a sifter to obtain uniform
size granules. Then, raw materials C were added thereto and mixed.

The resultant mixture was pressed into tablets to thereby obtain
solid lemon pop or hard tablets.
EXAMPLE 9
Preparation of Marshmalldws

(Raw materials A)

sugar 20 kg
Buckwheat starch syrup (moisture content: 25%) 8 kg
Water 5 kg

(Raw materials B)
Gelatin 1.5 kg

Water 4 kg

Raw materials A were mixed, dissolved on heating and boiled
down to 110 - 115°C. This solution was gradually added to raw
materials B which had been mixed, dissolved and whipped with a mixer
in advance, and mixed. The resultant mixture was poured into dry

starch moulds, dried at 50 - 55°C, to thereby obtain marshmallows.



Buckwheat starch syrup (noisture content: 25% . 8 kg - \Water.

5 kg (Raw materials B): : Gﬂmin R ' _

1.5 kg Wat er - ' 4 kg

Raw materials A were m xed, dlssolved on heatlng and boiled down to 110 -
115[err]C . This solution was gradual{¢g/ .added to raw naterials B which had
- been m xed, dissolved and whi pped mnth a mxer in advance, and m xed.. The
resul tant m xture was poured |nt€mﬁﬁ$ﬁ Xarch noulds, dried at 50 -
55[err]C, to thereby ohtain marshnal | ows.

- 19 - B eparat:Lon m:gnléellles Preparation
of Porti Jel | am/naterlals A CGel atini zi ng agent (thickening

(
pol ysacc ﬂ%ﬁerlalﬁ pH regul at or

0.3 kg . 0.3 kg

Buckwheat starc ﬁlgﬂ;?d(aﬁontst(t}Péc}f:egﬁfl%qulyfg%hande50 kg 0.5 ngaturaI
sweet ener 0. 05 kg

80 kg (Ram/ﬁat F“a?t°ﬁn Fl avoring agent (strawberry ?%agbr)

0.2 kg patural.pi gnent  (ant hocyani n) 0. 03 kg

RaM/naterlaIs were m xed, dispersed, dissolved and concént?ated at
85[err] C up hacilinka?Cstar8l &b (ndReWLr@iBntaks Bs¥wpre 3 kg

Natural sweetener 0.05 kg

Water 80 kg
(Raw materials B)

Flavoring agent (strawberry flavor) 0.2 kg

Natural pigment (anthocyanin) 0.03 kg

Raw materials A were mixed, dispersed, dissolved and
concentrated at 85°C up to B x 70 - 80° . Raw materials B were
added to the resultant solution, which were then poured into
packages. The contents were sterilized at 85°C for 20 minutes,
cooled with ice, and then the water was strained out or the
contents were dried to thereby prepare portion jellies.

EXAMPLE 11
Preparation of a Pectin Jelly

A pectin jelly was prepared in the same manner as the
preparation process for gummy candies in Example 6 except that
pectin, carragheenan or locust bean gum was used independently or in
combination instead of gelatin.

EXAMPLE 12
Preparation of a Jam

(Raw materials A)



~ added to the resultant solution, which were then poured into packages. The
contents were sterilized at 85C for 20 mnutes, cooled with ice, and then
the water was strained out or the contents were dried to thereby. prepare
portion jellies. : EXAMPLE 11
Preparation of a Pectin Jelly Aspectin jelly was prepared in the sane
- manner as the reparation process for gummy candies in Exanple 6 except
t hat pectin?r 'Fragheenan or | ocust bean gum was used iﬁﬁ%ggndently or in

conbi nati on %nstead of gelatin. 10 kEXAI\/PLE 12
Preparation FI3F Jam (Raw materials A 9
- 20 - ' - . 40 kg
Sugar Eﬁéidheat starch syrup (moisture content: 25%%0 kg)ls kg Buckwheat
starch s I.Shurgy content: 25% 15 kg (Raw materials B)
Pectin M#MPmQQEEfilg £) 0.5 kg Wat er
15 kg (Raw i{als O 20% sodi um benzoat e 0.5 kg
0.2 kg o pot assi um sor bat e 0.2 kg
(Raw mat eri ajggedd) Ctric acid 15 kg
0.7 kg Flavoring agent (strawberry flavor) 0.1 kg
Pi grent (it Recyaniig) c) 0.02 kg

20% sodium benzoate , 0.2 kg

20% potassium sorbate 0.2 kg

(Raw materials D)
Citric acid 0.7 kg
Flavoring agent (strawberry flavor) 0.1 kg

Pigment (anthocyanin) 0.02 kg

Raw materials A were mixed and dissolved on heating. To the
resultant solution, raw materials B wherein pectin was dissolved in
hot water of 60 - 80°C were added thereto and mixed. The resultant
mixture was cooled to 70°C, and raw materials D were added thereto
and mixed. The mixture was filled in packages at 60 °C and

sterilized on heating, to thereby prepare a jam.

EXAMPLE 13
Preparation of an Ice Cream

(Raw materials)

Milk : 20 kg
Condensed whole milk 17 kg
Whip cream 16 kg

Butter 7 kg



Raw materials A were m xed and di ssolved on heating. To the resultant .
solution, raw materials B wherein pectin was dissolved in hot water of 60

- 80[err]C were added thereto and m xed. The resultant m xture was cool ed

to 70[err]C, and raw materials D were added thereto and m xed. The

m xture was filled in packages at 60, C_and sterilized on heating, to

t hereby pre

' LE 13
Prepar at i ont{(eJ‘m @gilbpggflﬁr (Raw mat eri al s) M | k 3W

20 kg e I ' . . 17 kg

Wi p_cr eam Bmgﬁ gté’i@?x gyr.rﬂpj lfmmstur:e content: 25%)16 ké.o kg But t er

7 kg S - 21 - skimm | k
powder ugar 3 kg Buckmhegﬁgstarch syrup
(i sture C§E£}§’ﬂltlze35%od1um altQnkée) Sugar 0.3 kg

2 kg Stabili1zer (sodiumTal gi nate) 0.3 kg
Enul si fyi ngpp@psiteyfihddetN)lecithin) 0. 30k kg Vat er
25 kg Fl avoring agent (vanilla flavor) 0.8 kg

Raw mat eri ajggtavere m xed and di ssolved with a mixer or bbexdike at 30 - 70
[err]C, and then filtered. The filtrate was honogenized wth a honogeni zer
at '50 - 70[err]C . The resultant ice cream dough was

Flavoring agent (vanilla flavor) _ 0.8 kg

Raw materials were mixed and dissolved with a mixer or the like
at 30 - 70 °C, and then filtered. The filtrate was homogenized
with a homogenizer at 50 - 70°C. The resultant ice cream dough was
sterilized at 68 °C or above, cooled and then aged at 0 - 5C.

Next, flavoring agent was added to the dough, which was then
freezed at -2 to -8 °C, filled in packages and hardened at -18°C, to
thereby prepare an ice cream. On the other hand, if the dough
after the addition of the flavoring agent was filled in packages at
0 - 5°, an ice mix is obtainable; a soft ice cream is obtainable
if the dough after the addition of.the flavoring agent is freezed

REFERENCE EXAMPLE

Component Analysis of Buckwheat Flour "Uchiko”

Moisture content 14.0%8 (Drying method)

Sugars 82.1% {100 minus other components)
Ash ' 0.3% (Drying method)

Crude protein 3.6% (Kjeldahl method)

Degree of whiteness 72 (Atomic absorption spectrometry)



sterilized at 68 [err] C or above, cool ed and then aged—at—6—">5ferrio :
Next, flavoring agent. was added to the dough, which ma

to -8[err]C; filled in packages and hardened at -18[e 'lm |Iuﬁlﬁﬂg
prepare an ice cream On the other hand, if the dough |on

of the flavoring agent was filled- |ﬂzpackages at 0 - 5[err]C, an ice mx

I s obt %n%]?ii cﬁ%ﬁ&i t;d.ce creamis obtainable if the dough after the

addi ti avoring agent is freezed at -2 to -8[err]C
REFERENCE EXAMPLE Conponent Anal ysis of Buckwheat Flour "Uchi ko"
Mbi st ure cont ent 14.0% (Drying nethod) Sugar s -

82. 1% 10 ' r n : . 0. 3%
([Xylnd'get ghew%ﬁgigaigggggo§§&%b prepa@@ﬁ €%>1% J%F%éﬁﬁrnﬁ%od)

Degr e€ ki mﬁgsstarch fFo% bué:éihQQLCﬂ%H%Of ption spectrometry)
A buckwheat starch syrup

prepared by Iiquefying and saccharlfylng buckwheat uchi ko 5 starch. 2.
The buckwheat starch syrup according to claim11, wherein the

sacchard fi @abi Bickwheat §@éfdtﬁ@yw§ %&Qdiﬁ? rdo @TKLASE, AMdrbiansgidicosi dase.
10 3. A nmethod for preparing a buckwh starch syrup conpri sing

| i quef \WukgwhBdt flowecimrutyihg" bunlonast aughdodw® waltdr ahlow protein The
met hod according to claim3, wherein the saccharification is carried out
with [ eronjtent used |iasehangdréparadbncosiblagkwhedd noodles in order to

prevent a dough from sticking on the board and the rolling pin.

3. The buckwheat starch syrup according to claim 1, wherein the
saccharification is carried out with g -amylase and

transglucosidase.

4. A method for preparing a buckwheat starch syrup comprising

liquefying and saccharifying starch from buckwheat flour.

5. A food containing a buckwheat starch syrup which has been
prepared by liquefying and saccharifying starch from buckwheat

flour.

6. The food according to claim 5, wherein said buckwheat flour is
" uchiko"™ which is a flour with a low protein content used in the
preparation of buckwheat noodles in order to prevent a dough from

sticking on the board and the rolling pin.

7. The food according to claim 5, wherein the saccharification is

carried out with g -amylase and transglucosidase. - - —

Sheet Has Been Re; laced

N Hl



5. A food containing a buckwheat starch syrup prepared by | i quefyi ng and

-saccharifying buckwheat uchi ko starch. . The food according to
claim5, wherein the saccharification is carri ed out wi u“llm"m mwmlﬂﬂmase
and transgl ucosi dase. 7. The food according tg
wherejn said food is candy products23 - 8. The fdod*actordi g o &l ai m

7, wherein said candy products are selected fromthe 25 group consi sting of
hard candi es, soft candies, cararrel s, chewi ng candi es, gummy candi es,

nougat s and marsh | 1 ows The f.oaqd accordr nqﬂto ¢l ai m;. or claim
6, V\,herael nT§S| gocpq,(ﬁfqogdén?e'q:q >gny ogg of claims hereln sai

-23 - % food, according to claim5 or cIa|n16 wherein said food
is aj af-rﬂod 13 ©andyREOMGEF- according to claim5 or claim6, wherein said
food is an ice-cream

9, The food according to claim 8, wherein said candy products are
selected from the group consisting of hard candies, soft candies,

caramels, chewing candies, gummy candies, nougats and marshmallows.

10. The food according to any one of claims 5 to 7, wherein said

food is a jelly.

11. The food according to any one of claims 5 to 7, wherein said

food is a jam.

12. The food according to any one of claims 5 to 7, wherein said

food is an ice cream.
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