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Abstract

The possibility of buckwheat~wheat flour mixture as bread was studied by adding 10, 20, and 30% of
buckwheat to wheat flour. To improve bread-making quality of the mixture, gluten, ascorbic acid, and
hydroxy propyl methyl cellulose (HPMC) were added to 30% buckwheat—wheat flour and sensory evaluation
was also exercised on it. The weight of bread increased but the volume of that decreased as the percentage
of buckwheat to wheat flour increased, and improved bread-making quality by adding gluten, ascorbic
acid, HPMC to 30% buckwheat—wheat composite flour. When it comes to color, color of the bread got
darker as the percentage of buckwheat increased, got brighter when gluten and HPMC were added and
showed little difference when ascorbic acid was added. Texture of bread increased in maximum weight,
strength, hardness but decreased in springiness and cohesiveness. The use of additives showed influence
to the some results. In terms of the aging process, enthalpy increased with storage time, and it could
be siowed down by the use of the additives. The sensory evaluation showed that 10% buckwheat—-wheat
bread was most excellent, 20% bread was similar to other bread made from wheat flour, and the bread
made by mixing additives were better than just 30% buckwheat-wheat flour in terms of quality.
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Q7] W Eoll WhEHA o SRS G4 ¢
Ak wAdo] ol Wrbal st o] W3
4 3t7)7F ol 2] 2-d) o)2idt FAH & 7H‘d
4R RS AFgehed g e 4
F7F ol AxE 3 glvH15-17,19,20). Kang 5-(15)-& %
7}y A 2 A ode] 7}A] 3714 § hydroxy propyl meth-
vl cellulose(HPMC)E A3 73-¢ AlAlo] &Y}
Z912< w8l v} 9] ¥, Chung® Kim(19)-& &4 Z% 41
3} 544 qumEA & ALgstel v el FA 54 S v
23 A3} xanthan gum2- AHE-% of Agado] Fopom
S 27U qumE AL 2o AR A W
w3} GAbe el ¥ % vehicin s meba 2
AT vt e Y3t FFA A2 &
&3, ascorbic acid ¥ HPMCE 3 7}sbo] Yr}2u
R e PETE R R ER
ot ¥ gict.
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2 Q7o A4 ARE WAL, FHE 1
F, A 12.8%, 3 ¥ 0.42%, 53 11.6%), o E 7HF(
A A S gl At g FHALE T4l 100
mesh2 A% <l 12.3%, 3% 2.7%, ¥ 11.4%), 4
(A D), vhelrel (L 57)), FAF /(A& SA &
fr. FrZYE 95% o4, 58 5% o]3h), Yol AE(LF
7]), o]~ E Fr (e oFsiet S-500), A FFH LR
= A, ded Ababellal 429y, L-ascorbic acid{Waco Pure
Chemical LTD, Japan), hydroxy propyl methyl cellulose
(- FAGFE), 2T (FF)o)dut

e ojnt

& 13] Alzshen] A4 hR9] Fe
EO2 HYT B AR wgn g ww_%ur
ol shglon, BHFRAL WL

Table 1. The formular of buckwheat breads

F AN &S welste] 30 g& ArEsadcl whE-E 44t
o 2 59l E3r](Han-Kook Science, VMV -1214)
& Al ed WA 1ol AFg 187 £ &
wrEo] AN B e E S BE Hrlsle] 28
Zhg o] WbERE obS 25bell 4] 43, 3t A 6H-7F k=3
gk 1A HEE X 30°C, X (relative humidity, R.
H.) 75%¢l %% 7](Dae-Young Machinery Co., Korea)
o A 5087k WA A 7] 3, UFE 570 g& baking panol] ¥
oA &% 38°C, X% 85% T HdA 4087k 23 HE S
A7) t}&, 210°C oven(Hobart model; HEC-404, USA)
of 3 2087 bakingdtd et AL A HukEy
(straight dough method) 22 AACC(10-10A)¥ & 4 &
3} H28).

g Azl AL N AE D F A
ol Eata Lﬂg AACC 72-10)9

Al
o] A 242 9e) #3354 A (Color Techno
System Co., JX777, Japan)& AM8-8to] wh-& A x5 v}el
W= Lat, 52 A9 ARE JehfE agt, 239 A
=5 vehll=bgk 2 AAAQ MA JE #S A}
ol &4 WAL §25mm, S FYL C, &4 Aok
2°9d.on 2t A 5ol A 71k 2A]e] Fddlm Axde] o
A e AdE 103 S F JIHE el

H1
i
0!

Hax £

g Alzgh 3 Ao A 2347 Y2gl
eometer(CR-200D, Sun Scientific Co., Japan)& A48}
of AojstEa], ZAE, A4S, ;HHA 2 A& 54
. FA 712 table speed 60 mm/min, critical diameter
30 mm, load cell 2 kg, sample height 10 mmo®] %l 2w

;;
% 2

Experimental factor (%)

Sugar Magarine  Salt Yeast

Defatted Yeast
milkflour food

Groups' Wheat  Buckwheat
flour flour

WF(100) 100 -
WT(90) +BWF(10) 90 10
WE(80) + BWF(20) 80 20
WEF(70) + BWF(30) 70 30
WF(70) + BWF(30) +GL 70 30
WEF(70) +BWEF(30) + AA 70 30
WEF(70)+BWF(30) + HPMC 70 30

6 4 2 3 2 0.1
6 4 2 3 2 01
6 4 2 3 2 0.1
6 4 2 3 2 0.1
6 4 2 3 2 0.1
6 4 2 3 2 0.1
6 4 2 3 2 0.1

"WF: Wheat flour, BWE: Buckwheat flour, GL: Gluten (3 ),

AA: Ascorbic acid (100 ppm), HPMC: Hydroxy propyl methyl cellulose (3 g).
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Differential Scanning Calorimetry (DSC) &%

WE g A2 F 4°Col A HAshd A Az 5,10
o Fol x354-% DSC(Dupont Co., 910DS, USA)E
A8t A & ATYE ARA 2usks
Al Z(3~4 mg)ell 15 12} FH55 ¥ 3L aluminum 43
B71ef ol 3G o5 AFell A 2473 A’ & DSC
£ £4519 2 reference panol) &= A 8.9} Fakol 25
5 7tste] Algstgd el 10°C/ming] €58 25°Coll A
150°C74A] 7hdsle] Fd34dS Az, ol 9] F peak
W2 F enthalpy & &34 3led Al 3l & A4 st
A ek29).

e

SdA

o 7p 20} F 2o n)-g-& delste] A x3 Uy
o A BEAL v asty] e 9 1599 BS54}
el o8t e A sk 23] U A, RNYA, ARA
EE AAANQA 722 E 54 ¢4 G oste] A}
stdch zh gttt A5gg AdYTR e B3HE
T3l 20§21 A 758 #4484, Duncan’s multiple
range testZ Al A stgdch.

BtAJo] gl FF el 1 B0 L2
7hEell £grE A Ql gliading glu-
tenin®] W7HF whEe] EA o] TR AH8-E sk 9l
o b A e st ge) B4 S AYste ST A
F2.2 53 gliadin® 2] ¥, glutenin® ¥4 7k
BFE PG A 745} 22 DA S A G gl FRE AR
gHe-sba 9leh(30,31). dubd o 2 HiE e
HBAE e = DAt Ble) gl A &

AN
wl

e s - QA e FA =, vyl
AL iAlg PAE L 9l 84 albumin, 9§34

globulin, ¥37& &34 gliadin, 4t 4 <4#=) L84
glutenin ol o&fl A 2-¢-21c1(32,33). =g IS 25
o Fag Qe FR0) o) A aeln Ak
Aol = ubSol] FF 9 27to) Holaluk A whato
2 B AEQYR} Abol & FHR ] 28 noFo R v
A goh34). 2y o) ol = gliadine] Y} glutenin %
] prolamine &2 whuf o] WrlLof uiste] wra| ¢
Wit WA BFAJ o] Yo} i s} Alwal e T T
A ek whebd wokgel WU kRS 10, 20% E 30% S
Zgetol Mg wtEo] By 30% Wl BEEel B IFR
&, ascorbic acid ¥ HPMCS #7}stod whe] 54 2 3

&g ANy 4T 243

318 Zxste] £ 23} Table 29 3232, W9 @32 Fig.
16]4 B ule} o) Yrlguto] v)slo] vudrige] £
ol o] E&4F Hoil& Srlsta Yo Aasds
o 10% W72 Hrlg S o) Yur) grhed
3} fabsled 3, LIRS 20% A 2HE W FA ol A
A Bolxjx| edghet =3 30% S HoFste & A4 e
F-3 g G|} wol haE 7l o) ¥ejile] A
L MR- 7]Fe] A] gbol AlwAl ol gt
g 30% ml W23 E ol 2= ascorbic acid @ HPMC
£ A7 s FAe gasn E Zrbsle] A
Aol Y-S U = glgden 7’7}*1] FollMe 7
ol 713 AwAdo] Fghe}

wo| AT

Uzl Fof Wl pge] E3n &S delg Bgres
W& A zste] g 548 A3, Table 304 X+ v}
of o] Lt w22 fade] 2445 Fasige
o} T HPMCS 271l o} whe] 42 oy o

Table 2. Loaf weight and volume of breads with composite

flours

Loaf Loaf  Specific

Groups'' weight volume volume

(g) (cm”) (cms/g)
WEF(100) 502 2213 441
WEF(90) +BWF(10) 512 2212 4.25
WF(80) +BWF(20) 526 2163 4.11
WF(70) + BWF(30) 532 1967 3.70
WF(70)+BWF(30) +GL 513 219 428
WEF(70) + BWF(30) + AA 528 2085 3.95

WE(70)+BWF@0) +HPMC 516 2155 4.18

"WF: Wheat flour, BWF: Buckwheat flour, GL: Gluten (3
g), AA: Ascorbic acid (100 ppm), HPMC: Hydroxy propyl
methyl cellulose (3 g).

Fig. 1. Cross section of bread crumb with compound flours.
WH: Wheat flour, BWF: Buckwheat flour, GL: Gluten
(3 g), AA: Ascorbic acid (100 ppm), HPMC: Hydroxy
propyl methyl cellulose (3 g).
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Table 3. Comparison of color properties of buckwheat AP S Rydeh i A4S vt o s ey
breads I} AT o A% Fgkg Fol =] FFE Ao}
Groups" ————Cflor Drp——’—-——(;‘xmelof brzas s g AR A A TE 209% vl &gt o) 6A1g gt
WE100) 002 215 1456 000 ©]%1 3 ascorbic acid¢} HPMCE A 7F3-& ool = 30%
WEF(90) + BWF(10) 7552 -2.09 1415 452 el vls] Fridg BeolFgdrh weld F,
WEF(80)+BWF(20) 73.52 147113 1569 8?‘1 ascorbic acid W HPMCE EA /Mol 237} 9l A2
WEF(70) +BWF(30) 71.24 -1.73 1746 26 - ° P 2 2 o)
WEF(70) +BWF(30) + GL 7280 -144 1746 781 f 4!1}‘%4‘:. O,M oéj?(f% S & :] j e
WE(70)+BWFGB0)+AA 7144 158 1541 864 CEEETEE A A hebe) wimH 42 ¥ EF
WEF(70) - BWF(30) + HPMC 7246 -140 17.00 7.98 HlZ o) BAEAS GAA 7l B el uhasba] 2 B
"WEF: Wheat flour, BWF: Buckwheat flour, GL: Gluten (3 AgAANMHE FFHE ol Zalho] BAIsfefe] 2
g), AA: Ascorbic acid (100 ppm), HPMC: Hydroxy propyl 297 Qe Aes Roizo)
methy! cellulose (3 g).
L Degree of lightness (white 100 < Q black) o e
a: Degree of redness (red + 100« 80 green) ol sl sy
b Degreelof vellowness (yellow +70 < ~80 blue) W7l ek s welste] Az wum-s 4£ce
AE AL+ datt b 2 Aol 4 aoaw 1097+ A 48484} DSCE o]
3 N 2.3 B8 qole ol 7> w3513
o oric it A4 A4 o el Fotel 2S5 % ot W Table 53 ek 54
thalh A8 ST} b ehiied AU 3 andahernic peakel 9 401004 A -
-, ascorbic ac1d el HPMC =] 7}°ﬂ JfME o= 3 . io Leng . D,\l Loyun .
tasto Ao RSN S e N
E Zaste 7 o 2 vl bk v g ko] u]-g-o] o] 1-8lol] o 3ES Rl zAL X17]'—9—5—_ Hzg-al: 2} 2}
ESHE M Sohehe A el Qo) A Rbel 2 2 . B °
= A . o 717k, A E] 5 H ¥-A He 58 F 4 qled 539
o1& molAlis wska A7bAl 243 Aol A vet A #-2] amylose & amylopectin 22| #bo]of ae}
U S ; A= =
Al edsket. o)2l g At Kim3F Ryu(17)9) 7o od ko ul‘;x,} Amylopectin® 7} 7} & BT RE
* %) =2 Fabzlele n o s eeE T i e =
X‘ﬂvl—/q O%E‘] '7]'7(] zu7]'}”e %3‘;}‘6’]—“3 Hf}‘ A—|~5‘—7}'%01’ 7]_;(]—]‘9}9"‘1‘%_"—_&&0_] Si_r,;o]t:_g-oﬂ-irﬂ— 7101‘:,%
Hebe Hadiga dx)she e Bl o : Lo
$-of whebA] amylopectin®] B$55 3] 7] o} k34,
wo| & A7 59 % 100% 97H wol wlstel WA FE &
i} O %
Bl S Gt A E AT Fekol Z7HFF enthalpy
A3 A2 A 342F A% g g F Rheometers 7} Frhskel wshr) el Al H ol Lo o] = 2] A7) 1he]
o] 8-3to] #o] A1 HE &3 A3 Table 49} 2}, AR E A= A s wydch a2y A7k E
100% "7FF ol n]sto] Wiyl & e] Egtu) o] 2 oMo 2 A w317} A== A4bo] Yehyt=d &%
FAPE A3, AR, A 5 Sl w v W A7 82 100% EoHE Wt st b fabet
A, $AAL Aot A golgi) met Wi b2 S 30 83 3 ascorbic acidS’} HPMCE #71ge2 4 w3} &
% T3 B3P0 F2H, ascorbic acid ¥ HPMCH A A A T sl
A7H e AdslEa], e Avs) Fastded 2 _
FRe NG o e A, Frl A e gk sAA
Helon] HPMC # 7}ell 93 74 == 209 v S 5}w v UrbE WU EE 10, 20% = 30%S &3k 30
=2 =]
Table 4. Texture properties of buckwheat breads - — —_—
G b Max. weight Strength’ HardneS‘S) L ringiness -
roups - o (@ - (dvn ﬁ/cm“)Er (dyne/ecm?) Springiness Cohesweness‘
WF(100) 523 762 1250 0.96 0.82
WF(90) + BWF(10) 542 768 1280 0.95 0.78
WF(80)+BWF(20) 634 320 1925 0.89 0.63
WF(70) + BWF(30) 672 896 2620 0.72 041
WEF(70)+BWF(30) +GL 586 783 2010 0.89 0.62
WF(70)+BWF(30)+ AA 602 305 2236 0.82 0.48
WF(70) + BWF(30)+ HPMC 597 820 1895 0.79 0.54

YWE: Wheat flour, BWF: Buckwheat flour, GL: Gluten (3 g),
AA: Ascorbic acid (100 ppm), HPMC: Hydroxy propyl methyl cellulose (3 g).
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Table 5. DSC data of buckwheat breads stored at 4°C

AH (cal/g)
Groups” After 5 days After 10 days
storage storage
WEF(100) 0.360 0.529
WE(B0) + BWF(10) 0.380 0.547
WF(80) +BWF(20) 0.423 0.542
WF(70) + BWF(30) 0.430 0.582
WF(70) + BWF(30) +GL 0.362 0.527
WEF(70) +BWF(30) + AA 0.385 0.539
WF(70) + BWF(30) + HPMC 0.390 0.545

"WF: Wheat flour, BWF: Buckwheat flour, GL: Glaten (3
g), AA: Ascorbic acid (100 ppm), HPMC: Hydroxy propyl
methyl cellulose (3 g).

% WY 7} £8P0 FF 9, ascorbic acid ¥ HPMCE
zk7k Aotste whE e Al 27 b, 23414 Aol A
vhol A wh y]ge] el R, waale] AR Ax 3
AAAA 715zl dated 2571 A A8t oH Table
6). o] MAbell tgh 71554 100% U7HF % 10% ¥
20% P H-& Holate] ghE W alo] o= f-2)H 9l o))
Rl o) 30% Y& Hrysled Az o) Aafol gt
713xE A Jebdol stell glejdE 2 A8 #
o] gl zol= Ao} 20% wlU L Hriste] ubE
) Wh-g-o) FotAL 30% =i EFe 7| e oy
4 EgtEo] S 7S Hobste] Al x3 o) gl
o2 vehgel g #A e 2 30% w) Y ko) v 5ol
, ascorbic acid ¥ HPMCE 7Ztz} Artale] A=
P& 2o 715wt FA vebgth Wz of gleiA]
9] #el A2 100% U w3t WU 728 10, 20%
Esle HE o FEE3 HPMCE H7HsE 4 Alo]
ol #-2)3t Aol -5 Ho)x] eFgkort 30% vl'U w3} ascorbic
acidE M7} -2 7)3e) FdAe] oixE= Ao g v
ehdct o)igt Al ko YA S 7712 S H
& o o] Aol A kA dkeh =3 A A A4 100
% W72 309 ol vl A frojatAl £ Al
2 vebggA] gl FF8lo]v} ascorbic acid % HPMCE &
7HE ) A3 0] wo) AE S o & Q) ¢ W

o

PRS-

aQ

R A
o =

Sl oo 8

o

Table 6. Sensory evaluation of buckwheat breads

229 A3 AZE 100% LrH-Fgel 7hE FE]ic
Aok, 10% L4t 20% AL E ¢ Ao
ehket. AubA el 7| S 55 J7hE A3 2 A 82k
23k Aol Aot 10% v U ge] 7HE 8 AL
vrebd s 209 W e d7EE g vl st AAE Bl
2 £3} 30% Pl W B3FEel) 5ol vt ascorbic acid
2 HPMCE H7hsto] mbE 48 30% =8 ol u]ato]
gl F& oz vepidrh

4 L K

N

=

(@] o
el =

U7FR A YIRS 10, 20% 2 30% £ W A
Z5te] vy o 2o 7}5A S Goluglon win
2] A A7) 7] Hshe] 30% WY ER R 2
¥, ascorbic acid @ HPMCE 713 we] BA1-L 4
HB 3 A5G AAsIsdch o FAe} Huji=
ZhF ol wste] vl rl o) EQu)Fo] FEFTE A
= 571§ 5= st 30% Y E3Ee
e, ascorbic acid @ HPMCE 713 e g4 w3
o] spAt=E{ et W] ML= o Y7179 Fupo] &
o= H ot FF 3 HPMCE A 715tol| ofe} whof M
o] grobd 2o ascorbic acidE F718l0 & Aol
Zpol 7} gldvh gt we] A M E X A YrkF
kol w)ste] w12 Egu]go] F&4F s F
A, 7Ae, A Fvbstda vy g AL s
Ao HriAlol o8 dFE F AR Hof FFH,
ascorbic acid ¥ HPMC+ B4 7o 287) 9l= AL
Eotebgtn) 23542 371 7ke] 4% enthalpy 7}
Z71ekelwdl AV E Arig o2 k3] A =g
o} FFAA A9 10% ool 71 947 Aoz
vhebg s, 20% ol H - AR ) v e dkg] 2w 30%
WU 53Rl A7FAE Hrhste] RHE W& 309% Bl %
o vlated A Fe] FAlo] F3g AR vhelytch

J“ﬂ.l ox ﬂ-lLl =

=

B ATE 108 wE Far)e 7] F4 AT A

Groups" Color Taste uni}f)(())rrrflity Chewiness Roughness 2:;;?5
WF(100) 3.42% 398 452 452 462 387
WEF(90) -+ BWF(10) 3.85%® 4,14 434° 432%® 443 413
WE(80) + BWF(20) 402° 4.28 4.30° 416%* 415% 3.96
WEF(70) + BWF(30) 421" 3.82 2.86" 362 375 3.64
WF(70) + BWF(30) +GL 403" 422 4.16" 418" 3.84° 3.92
WF(70) + BWF(30) + AA 416° 412 2,98 4.07% 3.82° 3.87
WF(70)+ BWF(30) + HPMC 3.92%° 4.06 362" 412" 373" 3.78

"WE: Wheat flour, BWF: Buckwheat flour, GL: Gluten (3 g),

2)AAZ Ascorbic acid (100 ppm), HPMC: Hydroxy propyl methyl cellulose (3 g).
Values with different superscript on the same column are significantly different (p<0.05).
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