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Abstract

Buckwheat leaves have the best antioxidant properties, including flavonoids, rutin, and 2,2-diphenyl-1-picrylhydrazyl (DPPH)
scavenging ability compared to common buckwheat and tartary buckwheat. The total dietary fiber content of the powder ex-
tracted by mixing buckwheat leaves and sea tangle was 30.5%. To manufacture bread containing mixed buckwheat flour, 10,
20, and 30% buckwheat flour was mixed in to produce buckwheat bread. The bread’s characteristics underwent significant
changes with varying levels of buckwheat flour. As the buckwheat content increased, the size of the bread decreased, but its
hardness, gumminess, and chewiness tended to increase. The sensory characteristics of the bread were not improved due to the
addition of gluten in the case of bread mixed with 20% buckwheat flour. When the buckwheat flour content was mixed at 20%,
and the mixed extract of buckwheat leaves and sea tangle were added at 0.4% and 1.0%, there was no significant difference in
the appearance of the buckwheat bread. Still, regarding sensory properties, the preference was higher in the sample with 1.0%
added buckwheat flour.
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Fig. 1. Process of buckwheat bread.

Table 1. Formular of buckwheat bread

T
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Materials (g)

Groups 5% 10% 20% 30%
Wheat flour 950 900 800 700
Buckwheat flour 50 100 200 300
Water (mL) 500
Eggs 100
Butter 100
Sugar 80
Nonfat dry milk 50
dry yeast 20
Salt 20
Bread improver 10

3ol 3fo] ﬁnal stage7} 33/“54‘34 WSS £08 5o
9, 44, 2FHe) e IS, BEe 2
o ;e AL 2g 7] (Dae Heung, Seoul, Korea)ol A
27°C, £ % 85%2] AejolA 90 7F 12} g AZth &g
7} E Rk 210 g¥ UFolA 208 woF F7- wHa Az
oh WS WOE T ARehes Wo) My 2 sk
2 AR 38 BSOS B2 WIS B oL
(1€ @ 9T e 9 G2 w9 e pEo] 434

& 3goleln Yol the 23} WREKC, # H0%)E
*e‘/\] o} o] ZollM 1 em Ax FEQUS W 221 IE
= ZU7 98 99} oy &% 180°CS] ©7|(Rajin Flobe,
Hanam, Korea)ol 4] 3057} wjo)7) & zls)atict vy uyjgt
of & o] Ju, AWEALS Br] 98l AEHER v

£-Z(specific volume)-- -5}1 T} Xﬂ“ﬂﬁ\—“ g2 wh 17]2] wt
% 2, 78 Fo W WA SYsgon], vgHe F
< o]&sf We] FuE F5k

B M7t oy Aol =
v Aol dHEIRRE 20%E oL FEES 80%
sfol W WS AZSIYOR], W Az A W
=ZFEI(Shin Kwang Food Co., Gimhae, Korea)2 1 335}
AP Sk Bae e 8YFRd 2Hvt
2RI 20% ABZNE BED FRAL 0% BF
31 20-50%%, WL 7R 20%0)] H=3 FFE 100%E HE
3 20-100% Al AHEOT L e Axsigdon] v
Az} A} EHFSE H0hS HILAE LT 04% 1]
2 F7IeRlvy D7hRe] SR o] 14%0| 22 v

Table 2. Fomular of buckwheat bread containing gluten

Weight of gluten (g)
Materials

0% 50%  100%
Strong flour 800 800 800
Buckwheat flour (%) 20% 20%  20%
Buckwheat weight (g) 200 200 200
Water (ml) 600 600 600
Eggs 100 100 100
Butter 100 100 100
Sugar 80 80 80
Nonfat dry milk 50 50 50
Dry yeast 20 20 20
Salt 20 20 20
Bread improver 10 10 10
Active gluten - 14 28
Vitamin 12 12 12
Chicury fiber 10 10 10
Maltodextrin 10 10 10
Ext. of buckwheat leaves+tsea tangle (1:1) 4 4 4
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Table 3. Formular of buckwheat bread with different buckwheat leaves and sea tangle

Experimental groups

Materials (g)

Control 20% B.uckwheat 20% chkwheat
(Addition 0.4%) (Addition 1.0%)
Strong flour 1000 800 800
Buckwheat flour (%) - 20% 20%
Buckwheat flour (g) - 200 200
Water (mL) 600 600 600
Eggs 100 100 100
Butter 100 100 100
Sugar 80 80 80
nonfat dry milk 50 50 50
dry yeast 25 25 25
Salt 20 20 20
Bread improver 10 10 10
Vitamin - 12 12
Chicury fiber - 10 10
Maltodextrin - 10 10
Ext. of buckwhet leaves+sea tangle (1:1) - 4 10
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Table 4. Analysis condition for textural characteristics

Parameter Operation condition
Test type TPA

Measuring type 2-bite compression test
Distance format 33% strain (10 nm)
Load cell 10 kg

Plunger diameter 35 mm

Test speed 120 mm/min

Sample size (width x length x height) 3 x3x3
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Table 5. Antioxidant activity of buckwheat samples

Flavonoid Rutin DPPH
(mg/g) (mg/100 g) (%)
Common buckwheat 0.4+0.03<" 4.6+0.05° 12.3+0.2°
Tartary buckwheat 3.940.1° 634+14.9° 22.3+04°
Buckwheat leaves 78.8+0.8" 1,776+17.3"  89.7+0.4°
Sea tangle 1.240.1° 0 80.0+0.5

YValues are mean+S.D. Values with different superscripts are
significantly different for each group at p<0.05 by Duncan’s multiple

range test.
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Fig. 2. Dietary fiber contents of buckwheat and sea tangle.
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Table 6. Baking loss and specific volume of buckwheat bread

5% 10% 20% 30%
Buckwheat Buckwheat Buckwheat Buckwheat
Baking loss (%) 7.4+0.2°" 7.840.1° 7.4+0.2° 8.3+0.3"
Specific volume (mL/g) 4.4+40.1* 4.540.1* 3.9+0.1° 3.2+0.2°

YValues are meantS.D. Values with different superscripts are significantly different for each group at p<0.05 by Duncan’s multiple range test.

2128 A Table 59 2kek Aloj gk 7] 5% vl 5%
o} 30%7F 2A vhek xfol 7t gl om gt vhe Wi 10%
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Hol g-rsh 7 H7he] o] AE waws Axd
SATHMacritchie, 1984). whepr] HoHEO 2 WS- | 2 ujjo
= 24 SFdS Hrehd e FEETY 2 5dge
Fig. 3. Appearance and transverse view of buckwheat bread = =78l 3§29 7]54S 3| &E3ste] W w59 E40] 74
with various levels buckwheat. M=o} vrgule] By} sdwm o] ZA 7ho] dETh

(Pyler, 1988).
Al vrebgt. 257 g Al 57 S48 Table 73} o] 2
o] olgde] A7) Fig 3ofAs} o] o shgo]l TRl FAVREC] 7Y weka 27l 14 g Hyite] 1
S7VEEs Wol A7t HeAle AFS BAen o Wskom, MlgAE 5 i weh 2 Aelg Hol|

o] FRAS A 23 JA @] Wl Aow g7 sk
Ar) $UE 950 74 Amyow Awel A, g vy 2T A/IYl mE vLwe 37 F UL Fig 4
2475 AAAR 75we] P ol ta] DEAAE o BTk FFA A7k we] AP FFA R W

Table 7. Sensory evaluation of bread with various levels of buckwheat

5% 10% 20% 30%
Buckwheat Buckwheat Buckwheat Buckwheat
Color 5.6+1.2" 5.5+0.9* 54+1.1° 5.6£1.0°
Flavor 5.1+1.0° 5.5+1.1% 5.3+1.5° 5.4+0.5"
Taste 5.3+0.9° 5.6+1.0° 5.1+£0.9° 5.3+1.2°
Texture 5.3+1.2° 5.0+1.3° 4.9+1.2° 4.8+1.6
Overall preference 5.5+1.1° 5.4+1.0° 5.0+1.1° 5.2+1.3°

YValues are meanS.D. Values with different superscripts are significantly different for each group at p<0.05 by Duncan’s multiple range test.

Glutenl4 g Gluten28 g
(50%) (100%) (50%) (100%)

Glutenl4 g Gluten28 g
Non Gluten

Fig. 4. Appearance and transverse view of gluten added bread.
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Table 8. Baking loss and specific volume of bread containing gluten

20% Buckwheat 20% Buckwheat 20% Buckwheat
0% Gluten Gluten 14 g Gluten 28 g
Baking loss (%) 8.5+0.2"" 7.54£0.1° 8.0+0.2°
Specific volume (mL/g) 4.0+0.1* 3.9+0.1° 4.1+0.1*

YValues are meantS.D. Values with different superscripts are significantly different for each group at p<0.05 by Duncan’s multiple range test.

Table 9. Sensory evaluation of buckwheat bread containing gluten

Groups Crust clolor Flavor Taste Texture Overall acceptability

0,
20% Buckwheat 6.0+0.3" 5.6+0.1° 6.2+0.1° 6.44+0.2" 6.4+02"
Non gluten

0,
20% Buckwheat 5840.5° 6.040.2" 5.840.4" 6.0+0.1° 6.0+0.6°
Gluten 14 g

0,
20% Buckwheat 6.240.4° 56£0.1° 6.0+0.3" 6.0+0.1° 6.0+0.1°
Gluten 28 g

"Values are mean+S.D. Values with different superscripts are significantly different for each group at p<0.05 by Duncan’s multiple range test.
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CrAlOtet HEXMz FE=2 ek 22l o
LR[S

e el WU EREE £k
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9} 7o Rt 0%, H71E, 04%E 7S 1.0% 202 U
 As Al zsked

thAvtel Mgl 5580 IS 22 W
o] Buj9} ¢J#L Fig 59} o] H7FE o wWE xjolS
Holx] ket

U7FEe] F 20%0] WihIERE AUkt Wihdz - oA

nEstE22s g3l whe) 4#74/\]—4 St A¥}= Table 10
3} Zro] wh A7 AA 7|5E BT EPFZES v H
7hE WRuol A 71 =9k Eq-f‘l]-/ﬂ wdw 2% A wUch
AelE FEE L) ERFEES 10% 712 sl
2 IS 2 vuue)

ERE R FE

F=E
EFEE

Addition 0.2% Addition 0.5%

No addition

Fig. 5. Appearance and transverse view of bread with
buckwheat leaves and sea tangle.
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Table 10. Sensory evaluation of bread with different amount of buckwheat leaves and sea tangle extract

Croups Color Flavor Taste Texture Overall acceptability
Control a . . ] )
(0% Addition) 6.0+0.3 5.0+0.1 5.0+0.3 4.8+0.2 5.0+0.2
20% Buckwheat . " X . .
(0.4% Addition) 5.8+0.2 5.8+0.2 5.8+0.4 5.5+0.1 5.540.1
0,
20% Buckwheat 6.0£0.1° 6.0£0.1° 5.840.1° 5.8£0.1° 5.8+0.3°

(1.0% Addition)

YValues are mean+S.D. Values with different superscripts are significantly different for each group at p<0.05 by Duncan’s multiple range test.
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Table 11. Textural characteristics of bread with different amount of buckwheat leaves and sea tangle extract

Hardness Springiness Cohesiveness Gumminess
(gflem’) (o) (o) (gh
Control o1y b a c
(0% Addition) 161+4.0 32.5+0.7 65.9+1.0 46.7+3.0
20% Buckwheat b a a a
(0.4% Addition) 180+3.4 65.5+0.9 65.5+1.5 85.244.5
20% Buckwheat 19542.1° 59.8+0.8" 63.242.1° 76.542.4°

(1.0% Addition)

YValues are mean+S.D. Values within different superscripts are significantly different for each groups at p<0.05 by Duncan’s multiple range test.
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