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‘ Buckwheat Powder 400 g ‘

4
Adding Dry Yeast 2 g,
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medium flour 500 o
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Hand Mixing(l min}
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| Fermenting at 28T for 3 hour |
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| Storage in a refrigerator(l Day) |
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AR Eho AEE ASEE APl vk, olFelol Wl AP,

3, X ool g eyl R EE Saccharomyces cerevisiae ©]9]°l| San Francisco ¥&Z(sourdough)
S. exiguus, S. inusitatus 2 S. uvarum 5 AT ¢ o}, oo ATEAE F=

R, 2 A F 100 TRl tiste] HWRZEE 30 WA 40 TR, RIEF 30 WA 40 TR, ALl
e W FEF 1 WA 30 TFF, &F 0.01 WA 0.05 TFF L E 5 WA 30 TFFE Fiehe v s
T WNEE AT

o] WY WEE WH Az o, WL 30 FFE UwoR T

& 2 W ogHoR WAt wel
£l WE WEFoEA Bk el & Qovl, WD 0 SR Lakete] FRaAY el
ol vioh AF Ei g5 Fold 4 vk, E@, W wEFol 1 FHY vlwoR FRuW Al WA
of %7 AR Aol BolA, oY LEFO] 0 FHRE Eaael BHAY VAT Th Fol 24
A A%} vebd £ gt

oft 1%
2 of

<A 4>

710 ARAEE B wrd] WE zAzte] Axde] FEACR A8HE APelE AT 98 Aolth.

1. A3A=
Boago| A ARES WWrtEE AR HAT duoA EFdbete WEE 59 59

AT A AEFALA AAEE &
W 7FE(2012d 102 A2)E FUSIAR AL, FEHES O] AGAGelA Aiks

2 = 2 100% FEEE ARE ST
o]REw AYI-QIAHE Egto] o] 2ES ARgsiglon, BYest A& (F)RSel|Zofo], hud 99% A
ARA AR FFLTE ARESAT HeR M fld AFEoA dfste Y MR AEZE ARSSkalH

= oz I 14 H7HBiga) wWEHE A5 “’L%%q—. w4 7FE 400gS 100 mesh
Aol 30 W & Ax FX(Dry Yeast) 2g& wd7}Fo| HA7lsh 3, Toll 950 & 260gS HHol
9o 5 28CollA 3AIZ £4 A (feeding) S A|ATH F7darelA OF—r P FAAZIG. Wl daEe] &4
= % 13 Zo] Ax EAE & F U

N %>
o o
0 tlo
[\
(@)}
NS
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X1
ki BWSO BIiS1 BWS2 BWS3
7} () 100 93.9 87.8 81.7
AR (EEE) (g) 100 100 100 100
=(g) 80 76.1 72.2 68.3
2a(g) 2.8 2.8 2.8 2.8
W 9 E F (%) 0% 10% 20% 30%

BWSO : Buckwheat cold noodles(0%)(=control)
BWS1 : Buckwheat cold noodles(10%)
BWS2 : Buckwheat cold noodles(20%)

BWS3 : Buckwheat cold noodles(30%)

2) &k WF A%

w7 500 g FE™EIIE 500 g= ZHZF 100 mesh Aol 3 WA &
of ¥& F Ao 1A A BdaE AT R ke AdE

Jd

N
1)
fol
of\
Y
Nl
B
=
1o,
2
N

S V2R Sglen AWl dwrd o Hrlste

° g ok 10%, 20%, 30%2 ZHzt A7) skl o)
A.0.A.C o R HiZd SRS Fom, 7H7te] WS 33 v Ay stof Higs 74
4 om A3 s dAAA LEF HArrEe R 17 3
A7krel glol AAe] wdE 3} o] *S Hito] W

[s}
AAZS] THE BT A5 Mdge e % 19 2

o ol gl

lo to

S8 2o wE AF PA slEHdills el AME AgadT. 130-135C 4 A2E Drying
olElol M 3083 YT F A% 2 g A
B Axg & g Aol E el

g2 HAUEsE 4np vk Al =AHLS A=A (chroma meter CR-300 Minolta, Japan)Z AF&3le] L(9
Al = 1 Hiks Jetglen | oju) ARE¥ calibration plates

3) pHl % HAME 574

WEES HA7ESE 4Bl WEE9 pHE ZF Algd 10W19] ZHF4E 7138F9] homogenizer (AM-11, Nihonseiki Kaisha
Ltd., Japan)® 10,000 rpmollA 187F #Aste] 71 ZeEFN o7 33] HEE3te] pH meter(Orion pH meter, Model
4204, U.S.AOE ZA3AY. Axe A8 10 gol 573 90 mLE gste] w233 &, 0.1 N NaOHS H7}s)ed
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pH 8.30] & wi7}x] AAT & HAo] AH|EE 0.1 N NaOH &N mLF= v w3kl th(Sadler GO 1994).

HARAE(%) = (22 0.1IN NaOH mLxF>0.0090x 3] A aj5=) /A &3 =F(ml) < 100

4) 9= B F 784 1JE@Brix) 54

B gFS H71e v 9o dxE YA" GEAI(ATAGO PAL-03S, Japan)E AFE-3te] 33 wHg ZA3Iar,
s AR 10 g2 Z5F3F S/S 90 mLel ,]"—4.5}04 dE FAE Digital refractometer(Model PR-101,
Brix 0-45%, Nippon-optical works Co, Japan)& ©|&38}o] Z}7zte] & 84 1P ES F43I9 e, ° Brix %

2 EAS. 38 WE S48 F 1A FEgo A

5) Texture 4

WEES HUEEE Anl wrso] "HAax EAS dolH Y] $]8te] Texture analyser(CTA plus, LLoyD Co, Englan
d)E o]gste] SAHIAY. Aul WSS AF3 FF X (hardness), 234 (cohesiveness), TFEHA
(springiness), & (gumminess), A &4 (chewiness)S FA3tl. o] w Texture analyser® 4 AL

F 29 g

#z 2
Test mode and option TPA(Texture Profile Analysis)
Pre-test speed 0.50 mm/sec
Test speed 0.50 mm/sec
Post-test speed 10.00 mm/sec
Strain 60%
Time 2.0 sec
Plunger type Cylinder type 30mm
Trigger force 20 g
6) MAE FTHT A
WEES WA 2vh REY 4 AR FUAKA BFE F FRHOE WL AHAG. o8 WRFE o3
o 10d] Moz UH FEZ «]@10}3—’, % 4= PCA(plate count agar, Difco, USA)®IX], & ERIFE

PYGA(peptone 1%, yeast 0.5%, glucose 2%, agar2%)wj#|, % A2kt Lactobacilli MRS brothell agar 2%<}
sodium azide 0.005%E5 FH7Fst wiAe] F@p=rbHe] o3l HEshe] 28°C°ﬂ"1 48A17F Wi Azl & ALk
colony forming units(CFU/mL)Z YERNSITE

4. Znp W= V|5 E HAL
=

ZHAF 508 AUE AN 299, @ 23%, HHA#H 29.24). V|EE &

(Appearance), 3&F(Flavor), %H(Taste), S Z(After ‘taste), A7 (Texture), HA¥FASl 7]&%(0Overall

acceptability)el tjste] Folete AEE 73 HE(1=vl$ d&, 4175, =% £3)E o|&3ld 7|zx H

A A

W wEES WAE avle] VEE dARE FUS WA 28 91 S Hotel] F4] ZelAb, kA zeAr, 94
o=

5. BAAE
Zy AgloA A& 7%Jr SPSS(Statistics Package for the Social Science Ver 12.0 for Window) Program<
ARE3le] 0=0.05 oAl A AEste] B4R, AL 33 wEAFHS J|EoR o Aoz =
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Py FFAHA 2 BAREAS AA89 2™ Duncan?] tEH 9 A A (Duncan's multiple range test)S ©]-&3}
H] al

< AAd >

L. 2a5F, vdrts, 97199 54
W dEgEs Hrlste] Azd vl o] AFe o] FARR AMSH LaE, WEsks, 4rhee 54
% 3% g,

SRS WEE) (30,1003, WEAEA (5.06%)019 0, S| (6.9%)019th. ol he] wie] w
Wb i el 10,9142 ¥ Wy Aol ngl ot Al 879 Aolsk FEl Aol Az
y :
92

flo

it

w2 Zpolela o ARTE, WE(LEE ¢ lightness)E L& Fo| 61.470|H, wAIF7F 82.44, &
298 FE Rl 2 #S YEMIY, FA%E (afk : redness)E ®EFO] 0.97, WHEILFEIE 0.13, FH
=5 el

]
. A= (bEE ¢ yellowness)+ A2 waFo] 11.09, wL7F+71 9.87, S Eo] 11.779]

* 3
R Proximate composition
R A5 e G
W LEF 89192247 61 4740.55° 0.97+0.04' 11.0940.11°
b 5-06%0.28 gy 4440 26" 0.13+0.06" 9.87+0.11°
LR (FEE) 6.-90EL.57 195 9940 68" ~1.1620.08" 11.770.19’
F-value B 2720.45 855.46 142,57

MMean+5.D. " p<0.001

2)abed, . . . . . . . .
“Means in a row by different superscripts are significantly different at 5% significance level by

Duncan's multiple range test.

2. Avh WEe o8y 54

W REES Wrkste] Az 2np wEe) SRS SHANE E 43 Puh

W WEE HoeEs deld Anke] R SRS BiS0o] 30.50%% ZHE Weka, Wi wrEEoe] 71 wol 7}
H BWS3e] 32.90% Al=7Fe] ARl (p<0.001)2tolE ol 7Hg A vebwth. 3 wd da s JAsg 5
7b Al AnlHe] i o] fojdom FrlslE A ot ol FARY FEEH 54 A TaT FE
o] Wd7lR Y W MR RT 2947] wjie] Aonl WhEe] FREF L dgS F FoE ALY
F 4

s BWSO BWS1 BWS2 BWS3 F-value

)"_l?_zg-%]: d c b a ok

T 30.50+0.48 31.22+0.46 32.01+0.13 32.940.11 27.44
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MMean+5.D. " p<0.001

2)abed . . . . . L.
“Means in a row by different superscripts are significantly different at 5% significance level by

Duncan's multiple range test.

2) A%

wd g Es Hrlsle] Az vl vk A SHANE F 59 P

wE vy ESs HUek 4nke] WE(LEE ¢ lightness)E WaFo] HAI7IEA &L BWSO7) 54.21% 71 wgkon,
e Mo S71E,E WV 94 (p<0.001) o2 ol th, ol ol ATt FojHe] ld Y
Z71 AT TaZE HrlEkd we dErt 2718 Aoz XY, AAE (agt o redness)E HEEFo] H
7FEA] %2 BWS %

S07F 0.85% 7P wokon] WEE HUbFol T7F F4E fo4(p0.001) o2 Sopxr. FHw
(b3t : yellowness)t= AHZAI BISO Al8E ALstal wHad M7/ 571 Al 799 (p<0.001) &2 FolA| =
3ol ATt

Z 5
Samples BWSO BWS1 BWS2 BWS3 F-value
) L |s4.2140.19°  [55.3740.19°  |56.8740.19°  [58.19+0.2" 253.89 "
= 2 10.8540.03"  0.62+0.02° 0.5%0.02" 0.57+0.01° 182.61"
b 112.0140.05  [11.9840.15  |12.04+0.02"  |12.1140.01" 10.88"

1)MeaniS.D. - p<0.001, NS=Not signification

2)abed . . . .. . L.
“Means in a row by different superscripts are significantly different at 5% significance level by

Duncan's multiple range test.

3) pH 2 HAate

el dEFS Hrtete] Az vk ko] pf B AAAE SAHANE E 639 Zrt.
%2 BWSO7F 6.642 7} =kom wrEFo] Myt Af4s HAHoz hAhste] W
6.352 pH7} 7} vt

ur ol
4o} wagel £ o}% ;uiu %—7}9} WS WAL Al ek ma ASES e el BU-w By
we] A Aol vRE gl tie o Aol mate] whEw pH ghksh A4 Amel F7h AFE AL E
L
o]

2

ol A Lactobaillusbrevis ¢ #A|4:%2] hetero-fermentation &% <13} lactic acid, acetic acid, ethanol

€08t 22 LaAE A o AREZ AFHT SIQlTh. TS Ax e Hd dady 3d ARESE

, TEEAE 9 24 ko] Wzl digh ojde] Hile] mEW AL
Hola, Fatkhs SUbehs AFE Bolen

E‘ 5] <)
AAESE M F ANET] BARE AT ATF B BT BEHW A7 245 2

@ 2 Ho op
Ol
I o e
R}
o o2
_0|L

0]
lo
Jo
N
2
SN
N
)
2
=}
i)
ot
e
X,
N
N,
X0,
°
k!
T
£
o
¥2
BN

= pHotE whEE AFS wo] wraEe] HrbekA & BISOA &7} 0.39%2 7H skgkom | 30% 7}
BS3E 0.51%24, L&FE H7kste]l S7hgtel wheh §-94(p<0.001) 22 iow Azkg ek, ol
w2 wop, A AFolAe} o] ® uelE wEF WArhF T A pliie Fadtn, A4AEE F7)
g 5 A

lo Bl
rlr ro o
i rﬂZ

.
rLlo

o
=



[0091]

[0092]

[0093]

[0094]

[0095]

[0096]

[0097]

[0098]

[0099]
[0100]
[0101]

[0102]

ZIHEd 10-2015-0120575

HZ6
E BWSO BWS1 BWS2 BWS3 F-value
pH 6.6420.02" 6.5240.01 |6.41£0.02°  |6.35+0.01"  [360.75"
A= 0.3940.03" 0.4240.03° |0.5140.07°  [0.51+0.03"  |6.39"

NMean£5.D. " p<0.001

2)abed, . . . . . . . .
“Means in a row by different superscripts are significantly different at 5% significance level by

Duncan's multiple range test.

a9 £ 1FEBrix) A
=

Wl Wg RS Hrlele] AFRE 2n wb=e] dn 9 gn SAHANE ¥ 73 gl 9% BfSle] 1.27%% 7}
A =9kar, BWSOZF 0.90%% 714 wkom, waFs WX e fgxary Hads ¥ Agdtdd 9%t ¢
=2 Aot D BISOZF 9.67 ° Brix® 7P wdal, wad UM FUF Al v ol wa%

Z A ANE 2Rt SARAS AXE B AS 258 ol u Yol2A GRS AFESIHA Al vk

A 7
We dert 72ad Ao w Azt

#z7
NE BIWSO BWS1 BS2 BWS3 F-value
4= 0.90+40.00° 1.27+0.06°  |0.9740.06" 1.03+0.06" 30.56
" Brix 9.6740.00"  [9.33+1.00° |8.67%0.58"  |8.67+0.58 2.25"

Nean£5.D. "~ p<0.001

2)abed . . . . . .
“Means in a row by different superscripts are significantly different at 5% significance level by

Duncan's multiple range test.

5) Texture

(1) WY 252 HAr7lsto] Alzxzg Anb =59 Texture
T

W g ES Hrlete] Alxd vl uEe] Texture SAHZAIE % 83 2o

e W3l 9o g Fe HwES FHS= 7 = (Hardness)E BWS10] 16.012 A|&37FY 94 21(p<0.001)
ztolg Mol 7hd = YEhgen, HEES U e divrd BEETS Hure Agde] o vt
AE & 4 AL, AF dHE FAee R Z28E S YehllE S8 A (Cohesiveness)2 &3 AR
ko] {94 a7 gtk ©EAS B 4 = Springiness® BWSO7F 0.56= 7 wbokal, A2 (0.68 -
1.52)2 Hapdow sttt WA AEFS 44 4 & AR Bsted =& 30 A4 (Gumminess)
BWS30] 0.442A4 7} worom, waFel HrieFe] A&4% (0.55 - 0.69)% Hadom 53t A
< YUERE ChewinessE BWS27F 0.93% 7F4 %S S vehgidct.
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[0103]

[0104]

[0105]

[0106]

[0107]

[0108]

[0109]

[0110]

[0111]

[0112]

[0113]

ZIHEd 10-2015-0120575

# 8
0E BWSO BWS1 BWS2 BWS3 F-value
73 = (Hardness) 15.5740.01° |16.01£0.01" |15.72+0.08"  |15.7440.03" [63.73
434 (Cohesiveness) 0.03£0.01 0.04£0.01 0.03£0.00 0.03£0.00 | o
@34 (Springiness) 0.56+0.04°  [0.68+0.01° 1.3640.01" 1.52+0.02° 1590.33
78 (Gunminess) 0.69£0.01° [0.59+0.01°  [0.55+0.01°  |0.44z0.01°  |[375.27"
2344 (Chewiness) 0.31£0.02°  [0.2840.03°  [0.93+0.05°  |0.51%0.4" 6.61"

1)Mean:tS.D. *M‘p<0.001, NS=Not signification

2)abed, . . . . . . . [
“Means in a row by different superscripts are significantly different at 5% significance level by

Duncan's multiple range test.

Wy kg

5 WEe 2 F NS 542 doluy] s BeEel b Aol Aa F ze ¥
3 oo 92AF S

up
3—5}311, 23} & 9% 2},

Z % (Hardness)= BWSOZF 4.022 7V =9ta, wa% A7l 271 Al A5 dolxs= AS 1Y), o &
Hp bz W™ ulg o] A FE WA A WhEo] HATAS A WA uEo] Bz AHom Ao &
4 (Cohesiveness)> BWSO 0.330.2 7} wotw w @a$ AV 571 A (0.39 -0.45)2 $FAo] Fo}

(e}
o Alwzke] FoAd el ATk, B3 (Springiness)S BWS3e] 1.67% 7 #kom Wi 2ag 3
7VF 71 Al =olAl= Aot 7“4(Gumm1ness)° BWS3¢] 1.400.2 714 =¢kon] . X34 (Chewiness) Al
BWS3¢] 0.51% 7]';(}‘ =k ]'_'ﬂ_ Ll @7]—%1: %7]— Al ol = AL ok 2= s i=N

F 9
Samples BWSO BWS1 BWS2 BWS3 F-value
73 5= (Har dness) 4.024£0.06° |3.8140.06" 3.5540.03 2.81+0.06" 280.499

5373 (Cohesiveness) | 33+0.06" [0.3940.06" [0.36+0.01"  |0.45+0.05°  |4.857"

©=4d(Springiness) |1 05+0.05°  |1.39£0.08°  |1.4720.08" |1.67x0.02"  |163.20"

%74 (Gumminess) 1.2740.01° |1.3740.01"  |1.37+0.01°  |1.4040.01" |151.79""

4434 (Chewiness) 1.7640.03°  |1.93+0.01"°  |1.98+0.01" [2.03+0.04°  |[30.37"

Mean£5.D. "~ p<0.001

2)abed . . . L . .
“Means in a row by different superscripts are significantly different at 5% significance level by

Duncan's multiple range test.

6) M¥E FTdT

29 Ao A% 2ol WEe WAR FE5E Fohur] g8 A FAF A% 1, 22 & 35
m@g_%ﬁ¢%uéﬁﬂ%QU£ﬂ.
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[0114]

[0115]
[0116]

[0117]

[0118]

[0119]

[0120]
[0121]

[0122]

[0123]

ZIHEd 10-2015-0120575

Zonp W] MR FogE dE BaFol HUHA &2 BISoE Alx 27INE mAEe] Tdvt M =%
o, BSW3e] 7pg vt Zlew wWel md aF Hrie] SUFEGE L wbSUle] mAE FdgTh w2
AL & g A, wE A7 wepAs AR 2rlde 24 ARERE AE S5l & Aolrt gldle

Wl g F S Hrlete] Alxg Aub wSe] 77|t mE fakds SA3ATAE ® 3% A

bt SAARE Y dagel g wel 7k BWS3el 7HE ekal, 1 v BIS1 > BWS2 > BIIS <=
AZ W BEgF JUbE SV &Ank dkEe] fAkd g = SAYEE ASE & F A}dY. AT VEEE
Azgdel= 47149 Ao fAkta7k H=st oy Ad713te] dojd4s 72k A2 Aol& UEon,
a7 b = A BUS3oIaL, 7B @ A2 BES ot olv WEZNAE ALF-o] =9 oA
Lactobaillus brevis 53 22 §h79 X442 hetero-fermentation® 2 <13 lactic acid, acetic acid$}
2 FAEY SR A% Ao®E AT, | wE LEaFe] fAbree wE HEFS o] §dte] Alxgh
AEERY 54 SAESUT.

8) Sohgkel A

W wEES WS 4ol A% V1] we WMol &b WAL 2Ae] A Azt ARE petri dishol
747} 20 g¥ ol e £ 28TolN BRHST 27te] AR
3,79 olFe) wEE AbE 106RE Faols} wAes] ARk

3. &Hl H=9] Y|z e B4

WY wEES Arkskel ARG Avh WMo J1EE AR E 103 2,

a

T (Apperance)S W W& 20% HA7Ftel BWS27F 4.952 9]
5 HUFSHA @& BWS/F 3.7020.2 7 uigkth, olA o
He Aoer oAAZT. & (Flavor)< HE & 20% 21
7hd SE o2 BWS7F 3.90%kS WERIITE. o] waEFo] HIUMEO R o qlo] EET A
t}. ZH(Taste)S BWSO7} 3.900.2 71 wkgkom | BWS27F 5.382 E94th. o] wWw wgFo] H
o] A&l o3 SAlHd wEl 713wt 453 Aow oAZT. A7 (Texture)E BWSOZF 3.252 744
, BWS27F 5.400.% 7 & Ao Uekdtl. ol ZAIAS AdQ Texture AdFolH UL Ao}
Zro] g =o] H R &8 BWS07F = (Hardness)ol A 78 =& 3-8 Wileow, €= A (Springness)elA 7}
e gs UE Uil ols HEF MU Ak We] A3 VS ASd 98-S stk A, 7%
S (Overal)E BWSOZF 3.400.% 714 @& A4S eghulglom, BIS27F 5.700.2 714 =& H42 A, A
Ao s wiza]l BISo7E @EH 7hE WA vghom fAaHon Frlelgity. oldel YA V5 Al
A EF 20% H7hEQ BIS27E kAo g APEs & 4 vk

e o

. IE

\

»L_zm}ETSar
B g o
l-ﬂggfﬂ‘ol}o

X2
o
)

¥

e

F 10

(N=50)
BE BWSO BWS1 BWS2 BWS3 F-value
o 3.70+1.62" 4.33+1.35 4.95+1.15" 4.85+1.37" 6.89
2 3.90+1.32° 4.35+1.21" 4.95+0.99" 4.85+1.29"  |6.46"
N 3.90+1.32" 4.18+1.28" 5.3840.98" 5.084+1.29" 13.30
7&@» c b a a sk

3.25+1.45 4.00+1.52 5.40+0.96 5.00+1.28 21.80
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AAAA 7122 |3 4041.13° 3.95+1.32" 5.7040.85" 5.28+1.28°  [34.95"
[0124] Mean£5.D. " p<0.001
[0125] ZMmeeans in a row by different superscripts are significantly different at 5% significance level by

Duncan's multiple range test.

Buckwheat Powder 400 o

&
Adding Dry Yeast 2 g,

Water 260 g,

medium flour 500 g,

¢

Hand Mixing(l min}

¢

Fermenting at 28T for 3 hour

{

Storage in a refrigerator(l Day)

{

Buckwheat Starer
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