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et al 2007), BtetelH (2 )e] A st BN Al s d A4 2007) 5

o
T

N (Chang et al 2007), Efetg]wlde] & ZEx} Z7]E o] &3k A3

2
=
_?L
22
1_
N
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o
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=
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SE,
2
M
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r o)
i
rot
re
-l
fo
N
ol

# milling 3t}

® dAgolAs 2rde] Tty SA el Atste], 7tA el & viid e

ol gt ZhEAlE 2 e NEel 7] staiat g
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Ao A& dwtHd e e Fig29t Zo] 33 FAg & EV|E
wj o Adnkw ) Zvde] HAFet PAAER AXsUT S, ANE= I
v v 2 Al g5 st 150mA R FHAAA Al AR
RC(raw commom buckwheat flour), <dW¥ AAl&m RT(raw tartary
]
!

ZAl
=]

N

buckwheat flour)® 393 | HA 5+ Aubvdy} Z2yds He

Mo

(FS20)& 135ColA] 1087t steamingdle] A Lo A 2hr AX3 &

M
o)
o

o] 150mA = FHYAAX

=

dnkdd AWAlE SC(steaming commom
buckwheat flour), &vld A= ST( steaming tartary buckwheat flour)=

Axste] AmE o] &gl



Common buckwheat Dehulled common buckwheat

Tartary buckwheat Dehulled tartary buckwheat

Fig.l. SEM of seed characters in common and tartary

buckwheats(x50)
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buckwheat

|

washing 3 times cold water 15C

!

drying cooling air 1 hr

l

steaming 135C, 10min

!

drying 20C, 120 min

!

dehulling

l

grinding sifting (150pm, 95% over)

!

buckwheat powder

Fig. 2. Manufacturing process of common and tartary

buckwheat flour
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A W] 2 (F. esculentum Moench.) @} €W A (F. tataricum
Gaertn.)®] ©]3}38% EA
1) et & 4
FETgEFS 105TC Fd7tE Az, =AW soxhlet F+EH,
Za A2 semimicro kjeldhal® (Kjeltec 1030 Auto Analyzer, Tecator,
Sweden), &4 = HSO,~NaOH + 3l ¥ (Fibertec System M 1020 Hot

Extract, Tecator, Sweden), &3] %2 3 3|3 Ho g ZAH3I% o,

o

=

A
o

ol S 100%N A 2HME, 2AF, 24F 2 £3)

b

Wogkow vE Sl

Wl Alg dAGFS AF B ¥l 0.03% B-mercaptoethanolS $Fr

6N @agds v &), 2&sto] 110TolA 24A13F 7h<= &3 f

HPLCsystem(Waters, M2690)°.2, Z+¥12 Zorbax Eclipse AAA Cis (35

un, 75 x 4.6 mm), A=7]% diode array detectorE AF-& 3T}
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3 HEgd FF Y

=
i)
=

o

=)
o
ﬂllﬂ
2
32,
rlr
N
ko
)
Auj
g
B
2
o
re
-
=
r
X
o
&
ez
Z

tpolobil kS AT WA R S5gol 40T o]stel TR/ 20mL
¢} 0.6 M trichloroacetic acid &< 20mLE& ¥ i 30%%F =53 F=
53000 x g o2 YA dto] NS ofHfste] S0mLE A 8L
0.45um membrane filter® oJ¥stA . 4 HPLCsystem(Waters,

M2690)% Table 19 %7102 3%

Table 1. Analytical condition of HPLC for vitamin B;, vitamin B. and

niacin determination

Colum Cig column (0.39 x 300mm)
Mobile phase 23% methanol : 77% water
Flow rate 1.0mL/min
Column temperature 40C
Injection volumn 1040
Detector Photodiode Array Detector
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o
off
M

A

F71d FEFEA 2 AOCACH A webA, 2 (K), vtadlsMg), <)

4) F714

(P), Z4(Ca),43H(Mn), Z(Fe), o}d(Zn), T2 (Cu) F, £ ZFetx=a
of AlE 5g ¥ A 25mLelUl7} H == F%3 At o 7] 05N At
49dg Yol 50 mL2 3Aste]l B4 ANgR it 2EEKS 44T

I 5433 = A (Atomic absorption spectro photometer, Tokyo, Japan)=

1%

stlom, JI(P)S =B vy o {34 % A (Scinco2100,

AL

o
fr
-z
Ay
e
o
o
ui

Seoul, korea)E& AF-&3lo] 650 nm o A9 &3

AL 242 dHZ2 FE3 (A& v EH o 22 H 3 (methyl-ester)
AL vs GCE AEste] BASEIT Aol ARERE ZRS
HP-FFAP (0.32 mm i.d.x25 m in length, 0.25 um in film thickness),
inject port 2307C, detection port 250C, ovene =%7]+% 130CHH
4C/min®] £E= 220C7HA EJdoh. &¥7Al2 e85 9 1.8 mL

Ha, ANEFYEFES 0.2 ul, spilit ratiox= 50:11, A&7 BZo]L314

ot

= 7] (FID) S o
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6) Y= ¥

| & 7}
et al 1982)°. =
100 ml& 7+gk 1 g

gkl 100TolA 1A3E FEA170

HS 3000rpme. & 15% 7+

2 3o

ol o
1=

THE FHFS AOACH

Wyl FEY 1~-5 M=
¥38N 5 s 50 ml
= B o3

% (optical density)E 43+

H sl 1000m = A 831

WY 7HFEE °F 500 mg

il

zASAT =

W 7} %] (Bransonic 5510R-DTH, U.S.A)E o]

Nez Al g

HeZglrgo AL

&3t Mcgrath &2 %W ( Mcgrath

= A% 5 g9 §W FRF
&

o 3} 3} 11 o

AAE 2 (CR 21, Hitachi, Japan)3t & A%

(Whatman No.2) ©]

A

ko3
T

DERES

of mez} Z4skAtt.

S0mE AF3 Aot 5T HE SHTE
F Egsta ofsste] AbSskAT

H3slel HO 37.5ml, folin-denis 2.5m¢, NaxCOs

she] EFsAL. 4 Aw

% %= A (Ultraspec 2000, Pharmacia, England), 760 nmol A &%

Itk A A AL tannic acid 100mge 9
]

Ao srwgE REdsu H,O 37.5ml,
SmlE 50ml HE&Ze~Fo AHE3
Ae+3] # 3] methanol 5 mL%} 4 = U

°F 35CAA 6057t 253 7FE 3k th syringe filter(0.45um) & ©] -85}
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oJ st oo} 15 mLE FHs] HPLC & feldol o} Felshars
F21(Ohara et al 1986, Park et al 1983)3} it} oju] AF&3F B4 77| +=
HPLC system(Waters, M2690)°]™, Z#1 2 p-Bondapak Cis(3.9%x300 mm),

=7]+= Photodiode Array (Waters 996, W.L.: 350nm), =% %2 10 uL,

oY

o] 542 25% acetic acid : MeOH : Acetonitrile(70:10:20, v/v/v) ©] it}

8) &itsts &3

@ DPPH free radical &4 &4 9] =4

Wl Azl AA-F o] FE(electron donating ability, EDA)2
(Tagashira & Ohtake 1998)¢] WHo =2 FHAstt. dles TF FAHAH
7 FdaA Axe Als FFE 0.2mel 0.04mM DPPH(a,a’-diphenyl-

B-picrylhydrazyD)& <4 0.8mE 7} T, vortex mixer= 10&37F &

ol

sk o 30&%F Ao WA & 33 A (Ultraspec 2000,
Pharmacia, England)Z A}&3to] 525nmelx] &3 2S =AY A
55 HUFSHA g2 xR FHEd did AR FEEe #AAE

5| MR AFste] AL ANE ofy Ao wel WRL(%)E e

=
2w

EDA(%) = (1-A+B) x 100

A  Absobance of sample

B : Absobance of blank
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3. dWA RS e B FAFF B

D A& A=

500ml Hlo]Ae WMEAE 20g= ¥l = 250mlE o] 84

[
+
™
>
i

HAAA AN BE AT
D® A= (Raw)

R R

-

T2 wEo E47(REHATNE 3EF EHEke]

T Az

=

150mA| ol &A1 A

M
filo
2L

@ A A E(Steam)

ARE QEd WRE 23 2 9o Fol 30w X v AsA A4Hd&
AAsL S8t EH7IZ 38 EA k] 150mA ] SHAIA FHES
Az 3813

# 2 A & (Boil)

ANRE FGHARNG] B FRI ol 3083 dot 4N AdL
AAG L Fste] EH7IE 3 st 150mA el FHAA FES

@ 2 E7I<¥E A Z(Toast)

i

ARs o A Jked ¥ 150T eeelA 287 79 A8 HAEE

!

AAsL FH7I2 3EZE EAst] 150mA o FHAIA FES A xS

el
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bl o,

® A71¢ L E7+<¥E(Steam and Toast)

°

4 A x
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LN

&tol 150mA ol & 2A] A

® ¥ 7 A & (puff)
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SRR
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common and tartary buckwheat

L 2

Soaked 8 hr

2 2
draining
2

@ Raw
® Steam

® Boil

@ Toast

® puff

raw

30min
30min
150C
oven 2 min
130C

heated salt

for 2min

cooking
methods

-

®Steam & Toast

@Steam & puff

®Boil & Toast

: 2
Cooling
4
Dehulling
2
Drying
4
Milling
) 2

buckwheat powder

Fig. 3. Flow diagram of cooking methods for rutin

analysis.
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2) FAEZFEA
A= °F 500 mgE A3 Fste] methanol 5 mLoF 4ol & tha oF

35CAA 60F7F =3k 7F43 3 syringe filter(0.45mm)E ©] £3}4]

ol#hatal ole] 15 mLE 33| HPLC A& ewo who} &=

n)

_(|>(_|l
of
ftlo

2] (Ohara et al 1986, Park et al 1933)3titt. oW A&k E417]7] =

HPLC system(Waters, M2690)°]™, Z#1 2 p-Bondapak Cis(3.9%x300 mm),

L

AZ7]%= Photodiode Array (Waters 996, W.L.: 350nm), = @< 10 uL,
=
[e)

o]

Ao 25% acetic acid : MeOH : Acetonitrile(70:10:20, v/v/v) ©] it}
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4. WA7IFE HA7HE A Aolae = EA

1) HAd A7 F Aola AE A=

A Aolae M. 1-2)¢ WHo= vhs dnkddz Z2ude] AAg
(RC - RT)¢} A wIEAR(SC - STHE ol &ste] AxsAth Alme dybv
DAL= T3:hH3 2vd(FAbclfadl), F7FF(H A, A (A LA D),
AFEFT d)S ARESAT v g Ale] =] wighHl &S Table 23 %
o] "7FFol thek Hl&S ZYste] WHEAIRE HIbeslon, Axege
Fig. 4¢9}zo] wid g Aol=ae] ¢ Fig. 59 #2 T

Table 2. Formula for the manufacturing of steamed cake added with

common and tartary buckwheat flour

Experimental facter(g)
Common  Tartary

S amplel ) wheat

buckwheat buckwheat Sugar Egg Salt
flour
flour flour

C 100 50 110 0.1
RC10%% 90 10 50 110 0.1
RC15% 85 15 50 110 0.1
RC20% 80 20 50 110 0.1
RT10% 90 10 50 110 0.1
RT15% 85 15 50 110 0.1
RT?20% 80 20 50 110 0.1
SC10% 90 10 50 110 0.1
SC15% 85 15 50 110 0.1
SC20% 80 20 50 110 0.1
ST10% 90 10 50 110 0.1
ST15% 85 15 50 110 0.1
ST20% 80 20 50 110 0.1

vc: Control, RC: raw common buckwheat flour, RT: raw tartary buckwheat flour,

SC: steamed common buckwheat flour, ST: steamed tartary buckwheat flour

_21_



Egg white, Sugar
!
Beating for bmin
l
Creaming for egg yolk
!

150um sifting buckwheat flour
and wheat flour

!
20x12cm mold
!
steaming 10 min
l

Buckwheat steamed cake

Fig 4. Manufacturing process

buckwheat flour

_22_

2/3 Sugar mixing

1/3 Sugar mixing

Mixing
foaming egg white
and creaming egg yolk

100C

of steamed cake wth



CON: wheat flour

RC:  raw  common

SC10 SC15 SC20

buckwheat flour,

RT: raw tartary

buckwheat flour

SC: steamed common

buckwheat flour,

ST: steamed tartary

buckwheat flour RT10 RT15 RT20
ST10 ST15 ST20

Fig. 5. Potography of steamed cake added with common and

tartary buckwheat flour
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X
)
o
i
>
Al
Ll
oft
i)
\1
PN

(freez. dryer, heto FD 3, Denmark)3%t %

A7 9F 500 mgE A &3] #H3Fe] methanol 5 mLe o] &+ the oF

35CeAM 6027 253 7FEE th syringe filter(0.45um) = ©]-8-3}<

of #etal o f 15 mLE F3| HPLC A& Felyol o} FATZEFS

2 (Ohara et al 1986, Park et al 1983)3}it}. oju] Al&3F BX7|7]| =

HPLC system(Waters, M2690)°]™, Z+ 2 p-Bondapak C;s(3.9x300 mm),

A %7l Photodiode Array (Waters 996, W.L.: 350nm), =% &< 10 uL,
5

o] Z A4S 25% acetic acid : MeOH : Acetonitrile(70:10:20, v/v/v) ©] it}

3) SEM(scanning electron microscope)

ANEE AV (IxIxlem)E Aetste] 2443 A AZAA Al 5dhel] 1L
A AN 7]aL  corbon coater( 108-CA, Japan)E A}g&3le] =3 & FA}
A Ad v A (scanning electron microscope, JSM 5410LV, Jeol, Japan)<
o] &3l X FFEdA HHE 5082 #FPste] #HEASAY. 20L& T}

At 15kv, AFE= 10xA°] At}
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4) =3= 54

HE7FFEE HTtstol Az Aol A7t WE wdes EA A&

39 (Hong & Woo 1984)°] e]slo] =73}t

i "AAolZ A& 25 150ml test tubeo] €] 0.05M Sodium acetatet
S (pH 4.8) 100meol A 23+ HAg o3 3 7] (Food mixer, Nikko,

Japan)oll 13 Zolx dgas e of7]d 0.2% B-amylase £

(28units/mg, Merck) 2mlE 7}3F & 38°C water batholl A 100 strokes/min<

o 2NZF AEAFHY. 2 tgel ZaNkES TAAZIZ $8 1IN

HCI 2m0E 7bslar, o] €98 1200rpmoll Al 10%-3F 2t ImE 3
ST

FZEA Imlol] 35-DNSA-E M (35-dinitrisalicylic acid 1g¥} Rochelled 30g

< 2N-NaOH& 420meel =<2 v SHT=E 100me3]A) 2niet S/ 4ml

A F Wl 2 AT

i3

= Jlstde}. #x oA AEs 557
23 3% A (Ultraspec 2000, Pharmacia, England)S A}-&3e] 550nmol| A]
3 EE 93, maltose T4 O ZHE maltosed] TFS Tt F&

of Imloll thale] F7FH maltose S =39 vl X2 ¢}

A== B335 A (Spectrophotometer  CM-3500d, Minolta Co., Ltd.,

Japan)E Ab&3to] WX (Lgh, lightness), # M % (agt, redness), M= (b,

|

vellowness)E AlEHE ZF 33] whasto] A4S & Hdghs skl
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6) 71A A EHA A

AAlAE AZxste] 1A W] 58T A5 A7]7F 4x4x2.5cm7t
HEE A8 3 texture analyser(TA-XT2i, Stable Micro Systems Co,
UK)E o]&3}e] Table 29 zHdo= 7AirX(hardness), H=A
(adhesiveness), eF 2] A (springiness), 3 # A (cohesiveness), A4
(gumminess), 3 A (chewiness)S A& Z 7} 33] whisle] =AH3 F

P ke Tahsie.

Table 3. Conditions of texture analyzer

TA-XT2i settings

Mode TPA test

Sample height 30.0 mm

Probe D 30.0 mm

L 35.0 mm

Pre test speed 5.0 mm/s

Test speed 1.0 mm/s

Post test speed 1.0 mm/s

Trigger type Auto-20g
Time 3.0 sec
Strain 30.0%
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3
¢ o)
off
A
oX

tedrs Aol AFdFSt e 108s HEd= dde)
of, &% 3o W@ AAlolAel] i dSHALS AASAT. AE=
RS ARESte] A EEjoldl 1318 GAlol wol Aol o] AlA s}

Atk B7hW o2 A M(color), F 1] (flavor), =8 ¥ (softness), 353

ki
oL

(moistness) A A & ¢l 7] & %= (overall acceptibility)S 9% & & °
2 ATV =555 VsV 2 Ao®E HrtsYo. #F5AA A9+
SAS Packageg °©]&3t] SAIAE 3t¥2H, Duncan’s multiple range

A AZe p 0.05904 Aletd ).

1o

testoll o8] EAskA L,
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m 23 2 1%
1.9 Ql—uﬂ A (F. esculentum):‘_q' & Uﬂ A (F. tataricum)g] o] §]—§}-
4 54

1) g &

AR ERCO), &M 2R, A =y 223k At (SO)¥ &m™

(ST)el Quk 24 A= Table 39 2t} AF 4R EQ00D sk v
Ve AEE dWdE 16.0%, A& 46%, A 08%, 3+ 23%, TH
763%% Holglol E AT Aol aAntuluel wuA Awstde z7 A
et

el FEol et AR Aozt £ Ao BE ¥ glom A B
AE(SC - STIS) @M, =AW, =A%, 23R e ANz

RC, RTEY @A s wtoew, xA &el 2 AR (ST)e] =AW, =3

2o ge AMUAREORT B4 tehgeh GuE gA R (RC))
A% Kim & Kim (200009 w2 24 Ak A8 2ol
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Table 4. The proximate

buckwheat flour

composition of common and tartary

(%)
Sample
o RC SC RT ST
Classification
Moisture 12.66 9.35 12.70 9.26
Cmde d P g b
) 12.43+0.14 28.57+0.14° 14.67+0.25° 26.02+0.10
protein
Crude . b . .
o 2.37+0.10° 5.54+0.15 2.52+0.18° 7.00+0.03%
lipid
Cmde c a a b
] 0.83+0.03 2.10£0.08° 2.15£0.25° 1.31+0.06
fiber
Cmde C b b a
1.76+0.09 3.37+0.13 3.47+0.10 5.86+0.05°
Ash
Carbo- A . b 4
82.61+0.08° 60.42+0.20 77.19+0.26 59.81+£0.08
hydrate

RC: raw common buckwheat flour,

Y Mean+SD.

RT: raw tartary buckwheat flour

SC: steamed common buckwheat flour,

ST: steamed tartary buckwheat flour

Y Values with different superscripts in a row are significantly different by duncan’s

multiple range test at p <0.05.
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2) opW x4t S
dntvda 2ve] AAFet FARE SEEste] olmits &
A%k A3t= Table 59 2t

At 2 GARY A4S AwdEe] skl 2 F

dutrd S HS w ofn=2to] F7}3EH7Z © & = histidine, methionine,
alanine, tyrosine, cystine2. & 136%3A % Z7}3F Ao &2 velyton &ud
2 lysine, glycine, tyrosine, cystines lysine®] 18.8% %X 2] & o}n| =
b F7HES RY UM A= 2~3%F 71 AoE yElyth 53] 5EA
Gl H S SR X = G, S SolA B 7 e lysined] o] &

W HA g A d53] Fof ZuE RAlolaE AT 4 23 U3 &

o obulnite 1074 MW NREREH A 2719 Az, 3, Ad
Wirel Agstel wawstga, wWUAT o obvwate oy A
FUE 24 vwstel Rug v gk vjR wud YL 584

chal zl el globuline] 40~45%% 7} ®Wo] dHEo] 9dar, T
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20~25%

albumin©|

NV
=
)
o
oo
+

B

el

7}

10~13%-°l

S
T

glutelin

4

=N
[€)

49% Lol =

Al

o
87% %o At B 13 A H(Pomeranz et al 1975).

7}F&-d arginine

o, o

—_
fite]

O

o

18F &

tol A 47HA] /=

S

=, 7849 albumins, 97F& 7H&7d°] globlins,

.

R

+
oV

W
g

L=0ie)
ETT:J:O

7}-8&43 2] prolamines,

S albumin® globulin®o] w1 4 9

| = 2]

ol o}

=4
[€)

glutelin

A 9]

S
T

glutelin® 2 20~30% &% o] 9121 prolamine

gL 71

prolamine©|

iz

= Aolv (&4 2003).

?_]:
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Table 5. Total amino acid contents of common and tartary buckwheat

flour
(unit:g/100g)
Amino acids RC RT SC ST F-value
leucine 0.67£0.01b 0.78£0.01a 0.65+0.01b 0.77£0.01a 58.13"
lysine 0.25+0.01c 0.37£0.01b 0.23£0.01d 0.44£0.01a 398.33""

phenylalanin ~ 0.44+0.01b 0.60+0.01a 0.39+0.01c 0.60+0.01a 277.48""

valine 0.33+0.01b 0.62+0.01a 0.31+0.01c 0.61+0.01a 1163.67"

1soleucine 0.39+0.01b 0.44+0.01a 0.35+0.01c  0.37£0.01cb 19.15™

steonine 0.23+0.01c 0.37+0.01a 0.19+0.01d 0.331£0.01b 168.52

histidine 0.22+0.01b  0.31¥0.0l1a  0.25+0.01b  0.30+0.0la 37.48

methionine 0.21+0.01b 0.27+0.01a 0.26+0.01a 0.25+0.01a 27167

arginine 0.56+0.02b 0.68+0.0l1a  0.53+0.01b 0.66+0.01a 60.517

glycine 0.38£0.01c  055+0.01b  055x0.01d  059+0.0la  361.67""
serine 0.41+0.01c ~ 0.58+0.0l1a  0.58+0.01d  0.51+0.01b 338.67"
alanine 0.33+0.0lc  0.46+0.0la  0.46+0.0lc  043+0.01b 23678

tyrosine 0.29+0.01c 0.32+0.01b  0.32+0.01b 0.34+0.01a 17.33"

proline 1.1240.01b  1.19+0.0la  1.19+0.0lc  1.08+0.0lc 38.44
cystine 0.14+0.01b  0.22+0.02a  0.22+0.01b  0.23+0.0la 28.89
total 597 7.76 6.48 751

RC: raw common buckwheat flour, RT: raw tartary buckwheat flour
SC: steamed common buckwheat flour, ST: steamed tartary buckwheat flour

3¢ Different superscripts in the same row significantly different by at p<0.05 by
Duncan’s multiple test

P<0.001
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3) v edl g=F
Table 63 2t}

=
)
1o,
=)
o
B
o
M
4%
ot
N
H
rlr

drtrE A ERCO)7F ZH™E BAERT)O Hlste] Vitamin By 7F 1.49)

U =e oukd 2E AxgE kg AR HEle] Vitamin B

Lee et al(1994)¢] R A= wHE ZFo HEY Byo] 0.16mg/100g, B:7F
0.04mg/100g, Niacin®] 0.08mg/100ge. 2 YElFA o7 B 139t}

Xiping & Xhanping(1995)2> *|+9td ] gxpel Mgk FHSA9 #A75H
= WRer 2l ZtFE wd o3 Ao olE WEF o A

hed AR 827%7F SAFHJAAY Bol] Fokith= HiE 3 misdth

oy

MEe AN T Fel 9l B4 vFPast vENF, 53 v Bs

P(rutin)& %ol gfrsta o] EAEHS EE3HA dta slEdss sl
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Table 6. Amounts of Vitamin in common and tartary buckwheat
flour

(unit:mg/100g)

RC SC RT ST F-value

Vitamin B;  0.64+0.01c 0.30+0.01d 1.05+0.01a 0.95+0.01b 1861.47""

Vitamin By 1.30+0.01a 0.09+0.01d 0.89+0.02b 0.77+0.01c 3366.56 "

Niacin 9.17+0.01c 5.76+0.06d 38.63+0.15a 34.12+0.16b 451185

RC: raw common buckwheat flour, RT: raw tartary buckwheat flour
SC: steamed common buckwheat flour, ST: steamed tartary buckwheat flour

3 Different superscripts in the same row significantly different by at p<0.05 by
Duncan’s multiple test

P<0.001
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Arkm ey v ZE(K), wtzdlaMg), 1P), Zu(Ca),d3t
(Mn), #(Fe), o}1(Zn), 78 (Cw)E £Ag A= Table 73 Zt}.

ZudA 7S] A ZES 875.07mg%, vF2uYlsE 388.09mg%, T H
79.68mg%, ©°Fd  1251lmg%, W+ 9.77mg%, ¥ 1.77mg%, &
1.54mg%, <! 0.17mg% o & e

Avku o] w& &wdo] ZHE(1.88), wFzuls(1.1v)), Z(1.19)),
o<1 (1.3vH), &FH(,1vH), -2 (1.10]), A (1.5%), AA1)=E =A e

HElS v 2 R AREH o Ca K, P, Mgso| wWol i3

glor] e BFel thE Frel wiste] ul ol el Fe v}

Ikeda & Kusano(1978)2 WU F Ao gfH Frjds A3 Ay}
Zn, Mn, Mg, P, Cu7} 534 /5ol Ao Ca, Se= Hu A A=
o] stfxo] vt . 18y Sayoko et al(1995)2  Zn, Mn<

w33 WolZh ey Cus MY AR x5 vehlH, Wl
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Table 7. Macromineral contents of common and tartary buckwheat

flour
(unit: mg/100g)

RC RT SC ST F-value
K 500.29+0.06¢ 875.07+1.46a 489.80+0.67d 866'7i+0'32 139727
Mg 346.61+0.69¢ 388.09+0.06a 326.70+0.56d 384'1:0'23 8457.11"
Ca 72.72£059¢  79.68+0.50a 71.30£0.21d 7857+0.01b  218.18™
Fe 1.05£0.01c  1.54+0.0la  0.38+0.01d 1.22+0.01b  2925.00™
Zn 9.74+0.06c  1251+0.03a  8.24+0.01d 11.49+0.15b  1035.18
Cu 157+0.01b  1.77+0.01a  1.26+0.0lc  1.62+0.04b  219.65™
Mn 8.70£0.01bc  9.77+0.47a  847+0.0lc 9.34+0.01ba 12.99
P 0.15+0.0la  0.17+0.0la  055+0.65a  0.14+0.0la 0.77

RC: raw common buckwheat flour, RT: raw tartary buckwheat flour

SC: steamed common buckwheat flour, ST: steamed tartary buckwheat flour

3 Different superscripts in the same row significantly different by at p<0.05 by
Duncan’s multiple test

“P<0.001
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Fol AL =AS vl AFEd e . dukdEoA = oleic
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Table 8. Fatty acids composition of common and tartary buckwheat

flour
(unit: %)

Fatty acids RC RT SC ST
Myristic acid(14:0) 0.08 0.2 0.07 0.1
Palmitic acid(16:0) 15.3 11.2 14.9 10.6
Stearic acid(18:0) 2.0 1.3 1.8 11
Oleic acid(18:1) 35.8 20.3 32.9 194
Linoleic acid(18:2) 32.1 46.0 32.0 44.2
Linolenic acid(18:3) 1.8 95 15 9.3
Arachidonic acid(20:4) 1.3 1.2 1.2 1.1
TSFA" 17.38 12.7 16.77 11.8
TUFA? 710 770 67.6 740

RC: raw common buckwheat flour,

SC: steamed common buckwheat flour,

Y Total saturated fatty acids

2 Total unsaturated fatty acids

RT: raw tartary buckwheat flour
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MEaA R & dAsddEs 7ot A xEAde A4 A= Fig.
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g 350mg%E Kl &% ew Christel et al(2000)2 @ o] F3=
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Fig. 6. Calibration curve of polyphenolic compounds contents
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Table 9. Total polyphenolic compounds of common and tartary

buckwheat flour

(mg/100g,Dried basis)

Total polyphenolic compounds

Samples
RC 448
RT 514
SC 391
ST 483

RC: raw common buckwheat flour,

SC: steamed common buckwheat flour,

_42_

RT: raw tartary buckwheat flour
ST: steamed tartary buckwheat flour
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Table 10. The Content of rutin from common and tartary

buckwheat flour
(mg/100g,driedbasis)

Sample RC RT SC ST

rutin 10.30+0.70° 142.82+£3.13° 5.68+0.63° 78.1442.89°

RC: raw common buckwheat flour, RT: raw tartary buckwheat flour
SC: steamed common buckwheat flour, ST: steamed tartary buckwheat flour

Y Mean+SD.
? Values with different superscripts in a row are significantly different by duncan’s multiple range

test at p <0.05.
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Table 11. Electron donating ability of common and tartary

buckwheat flour

Samples Electron donating ability(%)
RC 70.98
SC 67.32
RT 85.88
ST 83.14

RC: raw common buckwheat flour, RT: raw tartary buckwheat flour

SC: steamed common buckwheat flour, ST: steamed tartary buckwheat flour
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Table 12. The Contents of rutin from common and tartary

buckwheat according to various heating methods

(mg%)
Heating
methods common tartary F-value
Raw 9.17+0.02b 124864024 459582.0"™
Steam 5.10+0.04b 73.85+0.95a 10508.1°"
Boil 4.20£0.01b 69.25+0.11a 47360
Toast 2.0+0.04b 3393+0.16a 7361197
puft 0.02+0.001b 11.45+0.03a 326665
Steam & Toast ~ 0.01+0.001b 5.14+0.01a 1059208"
Boil & Toast 0.03+0.01b 19.11£0.92a 862.05
Steam & puff 0.01+0.001b 4.11+0.04a 26787.6™"

Raw: Raw common and tartary buckwheat flour
Steam: Steamed for 30 min common buckwheat afrer flour

Boil: Boiled for 30 min common buckwheat afrer flour
Toast: Toast for 150C oven 2 min common buckwheat afrer flour

puff: 130C Heated salt for 2 min
Steam & Toast: Steam and Toast
Boil & Toast: Boil and Toast
Steam & puff: Steam and puff
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Table 13. The Contents of rutin remain from common and tartary

buckwheat according to various heating methods

(%)

Heating common tartary
methods buckwheat buckwheat

remain(%) remain(%)
Raw 100 100
Steam 55.62 59.15
Boil 45.80 52.46
Toast 21.81 2017
puff 0.22 9.17
Steam & Toast 0.11 412
Boil & Toast 0.33 15.31
Steam & puff 0.11 3.29

Raw: Raw common and tartary buckwheat flour
Steam: Steamed for 30 min common buckwheat afrer flour

Boil: Boiled for 30 min common buckwheat afrer flour
Toast: Toast for 150C oven 2 min common buckwheat afrer flour

puff: 130'CHeated salt for 2 min
Steam & Toast: Steam and Toast
Boil & Toast: Boil and Toast
Steam & puff: Steam and puff
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Table 14. The Contents of rutin difference between common and
tartary buckwheat according to various heating methods

(ratio)
Heating A a/A B
methods Common(mg%) Tartary(mg%)
Raw 9.17 136 124.86
Steam 5.10 145 73.85
Boil 4.20 16.5 69.25
Toast 2.00 16.9 33.93
puff 0.02 572.5 11.45
Steam, Toast 0.01 514 514
Boil, Toast 0.03 637 19.11
Steam,puff 0.01 411 411

Raw: Raw common and tartary buckwheat flour

Steam: Steamed for 30 min common buckwheat afrer flour

Boil: Boiled for 30 min common buckwheat afrer flour
Toast: Toast for 150C oven 2 min common buckwheat afrer flour

puff: 130'CHeated salt for 2 min
Steam & Toast: Steam and Toast
Boil & Toast: Boil and Toast
Steam & puff: Steam and puff
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CR: Raw common buckwheat flour

CR

CS: Steamed for 30 min common buckwheat flour
CB: Boiled for 30 min common buckwheat flour
CT: Toast 150C oven at 2 min common buckwheat

CP: Common buckwheat puffed at heated salt for 2min
CST: Common buckwheat steam and Toast

CBT: Common buckwheat boil and Toast

CSP: Common buckwheat steam and puffed

Fig.11 The Contents of rutin common of buckwheat according to

variousheating methods
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TR: Raw tartary buckwheat flour

TS: Steamed for 30 min tartary buckwheat flour
TB: Boiled for 30 min tartary buckwheat flour
TT: Toast 150C oven at 2 min tartary buckwheat

TP: Tartary buckwheat puffed at heated salt for 2min
TST: Tartary buckwheat steam and Toast

TBT: Tartary buckwheat boil and Toast

TS,P: Tartary buckwheat steam and puffed

Fig.12 The Contents of rutin of tartary buckwheat according to

variousheating methods
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Table 15. Rutin contents of steamed cake added with common

and tartary buckwheat flour

(mg%)
Samples Rutin

CON 0.0

RCI10 0.9

SCI10 0.5

RT10 7.3

ST10 4.2

RCI5 1.1

SCI5 0.8

RT15 12.6

ST15 79

RC20 1.3

SC20 1.1

RT20 14.7

ST20 12.6
CON: Wheat flour
RC10: raw common buckwheat flour 10%, RT10: raw tartary buckwheat flour 10%
RC15: raw common buckwheat flour 15%, RT15: raw tartary buckwheat flour 15%
RC20: raw common buckwheat flour 20%, RT20: raw tartary buckwheat flour 20%
SC10: steamed common buckwheat flour 109, ST10: steamed tartary buckwheat flour 10%
SC15: steamed common buckwheat flour 159, ST15: steamed tartary buckwheat flour 15%
SC20: steamed common buckwheat flour 202, ST20: steamed tartary buckwheat flour 20%

_58_



1) SEM(Scanning electron microscope)
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RC20 SC20 RT?20 ST20
Fig. 13. Photograph of steamed cake according to different

addition amount of common and tartary buckwheat flour using
scanning electronic microscope(X50)

CON: Wheat flour

RC10: raw common buckwheat flour 10%, RT10: raw tartary buckwheat flour 10%

RC15: raw common buckwheat flour 15%, RT15: raw tartary buckwheat flour 15%
RC20: raw common buckwheat flour 20%, RTZ20: raw tartary buckwheat flour 20%
SC10: steamed common buckwheat flour 10%, ST10: steamed tartary buckwheat flour 10%

SC15: steamed common buckwheat flour 152, ST15: steamed tartary buckwheat flour 159
SC20: steamed common buckwheat flour 20%, ST20: steamed tartary buckwheat flour 20%
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Fig.

14. Calibration curve of maltose contents
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Table 16. Changes in content of maltose of steamed cake with

different addition ratios of raw buckwheat flour during storage at

22+2
(mg/ml)
CON RCI0 RTI0 RCI5 RTI5 RC20 RT20 F-value
o 0.7 0.68 0.70 0.69 0.63 0.62 062  46.20"
T1001™ +005%  £0.08%  +0.01" +0.04% 003" 0,01 *
oh 0.67 0.65 0.66 0.64 0.60 0.59 060 69.32"
T1001% +0.04%°  +001° +0.01%" +0.01% +0.01%  +0.01%¢ *
0.53 0.48 0.49 0.45 0.46 0.46 045  14.08™
24hr

+0.01%  £0.06™  +0.03%°  +0.02°> +0.02%> +0.01%" +0.04"" *

F-value 10644 11.59° 1096° 24595™" 23627 61.117" 13862

3 Different superscripts in the same row significantly different by at p<0.05 by

Duncan’s multiple test

ABCPE: - Dyifferent superscripts in the same column significantly different by at p<0.05 by
Duncan’s multiple test
"P<0.001

CON:wheat flour
RC10: raw common buckwheat flour 10%, RT10: raw tartary buckwheat flour 10%

RC15: raw common buckwheat flour 15%, RTI15: raw tartary buckwheat flour 15%
RC20: raw common buckwheat flour 20%, RT20: raw tartary buckwheat flour 20%
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0.8
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Fig. 15 Changes in content of maltose of steamed cake with

different addition ratios of raw buckwheat flour during storage at
22+2C

CON:wheat flour
RC10: raw common buckwheat flour 10%, RTI10: raw tartary buckwheat flour 109

RC15: raw common buckwheat flour 15%, RT15: raw tartary buckwheat flour 15%
RC20: raw common buckwheat flour 20%, RTZ20: raw tartary buckwheat flour 20%
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Table 17. Changes in content of maltose of steamed cake with

different addition ratios of steamed buckwheat flour during storage at

22+2C
(mg/ml)
Sample CON  SCI0 STI0 SCI5 STI15 SC20 ST20 & '@
o 0.7 0.70 0.69 0.68 0.67 0.65 0.64 -
TL001% £0.05° £0.06% +0.01°P 001 +0.01%  £0.02%
o 0.67 0.67 0.67 0.64 0.63 0.61 0.63 -
TL001% 20012 +0.012P £0.03%P 0018 £0.02%¢ +0.02°"
o 0.53 0.47 0.47 0.47 0.50 0.47 0.46 S
Th001® 002" 003%  +001° 005%™ +0.01™ 001"
VAU 106447 44227 25137 4047577 225%™ 100.01"° 84.85
e

A Different superscripts in the same row significantly different by at p<0.05 by

Duncan’s multiple test

ABC Different superscripts in the same column significantly different by

Duncan’s multiple test

P<0.001

CON:wheat flour

SCI10: steamed common buckwheat flour 1096,

SC15: steamed common buckwheat flour 15%,

SC20: steamed common buckwheat flour 20%,

ST10: steamed tartary buckwheat

STI15: steamed tartary buckwheat
ST20: steamed tartary buckwheat
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Fig.16 @ Changes in content of maltose of steamed cake with
different addition ratios of steamed buckwheat flour during storage
at 22+27C

CON:wheat flour
SC10: steamed common buckwheat flour 10%, ST10: steamed tartary buckwheat flour 10%

SC15: steamed common buckwheat flour 15%, STI15: steamed tartary buckwheat flour 15%
SC20: steamed common buckwheat flour 209, ST20: steamed tartary buckwheat flour 20%
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Table 18. Changes in color value of steamed cake added with raw

common and tartary buckwheat flour

Control RC10 RT10 RC15 RT15 RC20

RT20

L  85.13+0.45° 84.15+0.66™ 65.40+0.33° 82.87+0.11° 64.25+1.84° 80.67+1.80°

a 1.35£0.05°*  0.5440.10' 2.78+0.54° 0.84+0.03 2.1740.19%®°  1.8240.72%

b 26.24+2.06° 26.68+1.05° 30.38+1.19° 28.28+0.87°° 30.93+0.42°® 33.69+3.87°

62.27+0.45°

3.54+0.23°

31.45+0.92%

CON: Wheat flour
RC10: raw common buckwheat flour 10%, RT10: raw tartary buckwheat flour 10%
RC15: raw common buckwheat flour 15%, RT15: raw tartary buckwheat flour 15%

RC20: raw common buckwheat flour 20%, RT20: raw tartary buckwheat flour 20%
Y Mean+SD.

? Values with different superscripts in a row are significantly different by duncan’s

range test at p <0.05.
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Table 19. Changes in color value of steamed cake added with

steamed common and tartary buckwheat flour

Con SC10 ST10 SC15 STI15 SC20 ST20

L 8.13+045" 74704292  57.38+1.40°  74.20+0.09°  52.21+3.89° 71.73+0.87" 49.85+1.42
a  1.35+0.05%  2.29+0.40%  5.32+050° 248+0.17° 6324124  3.15+0.25°  6.74+0.59°

b 2624+2.06° 20.96+1.0°  27.56+0.32° 21.0+0.99°  27.60+0.08" 21.75+0.79"" 27.69+1.12°

CON: Wheat flour

SC10: steamed common buckwheat flour 10%, ST10: steamed tartary buckwheat flour 10%

SC15: steamed common buckwheat flour 15%, ST15! steamed tartary buckwheat flour 15%

SC20: steamed common buckwheat flour 20%, ST20: steamed tartary buckwheat flour 20%

Y Mean+SD.
? Values with different superscripts in a row are significantly different by duncan’s multiple range

test at p <0.05.
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HHl 72 ST 20% A7F A1 857F 783 =4 Jebyioh
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Table 20. Texture profile analysis of steamed cake added with raw

common and tartary buckwheat flour

Con RC10 RT10 RC15 RT15 RC20 RT20
Hard 1143.36 1149.38 1166.21 1163.56 1179.89 1144.86 1166.53
ness +111.85° +31.18% +13.41° +26.69° +5.89° +30.81% +12.43°
Adhe  -4.05  -51.75 -94.80 -86.77 -134.80 -104.59 -92.16
siveness +6.86° +23.55°% +4.10° +2.89°® +109.31° +24.45° +69.27*
Spring  0.94 0.92 0.91 0.94 0.94 0.95 0.93
iness  +0.03*  £0.04*  40.01®  +0.04*  £0.02*  +0.03*  +0.03°
Cohe 0.81 0.77 0.80 0.78 0.74 0.79 0.76
siveness +0.05°  +0.00°  +0.01*  +0.09°  £0.01*  +0.01*  +0.02°
Gumm  995.74  860.61  866.48 867.83  871.98 882.4  870.17
iness  +99.64% +39.44° +9.37° £28.27° +25.72° 4+47.76° +67.16°
Chew 922.43 782,67 777.68 783.40  789.44  800.94  791.02
iness  +86.59° +5.50°  +6.55° +71.13° +43.99° +33.63° +100.56°

CON: Wheat flour

RC10: raw common buckwheat flour 10%,

RCI15: raw common buckwheat flour 15%,

RC20: raw common buckwheat flour 20%,

Y Mean=SD.

? Values with different superscripts in a row are significantly different by duncan’s multiple

test at p <0.05.
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RT15: raw tartary buckwheat flour 15%
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Table 21.

steamed common and tartary buckwheat flour

Texture profile analysis of steamed cake added with

Control SC10 ST10 SC15 ST15 SC20 ST20
Hard 1143.36  1147.48 1212.05 1130.40 1263.83 1403.00 1233.24
ness +111.85° +109.55° +18.31° +44.62° +51.95° +147.40° +82.48°
Adhe -4.05 -3.55 0.35 -54.02 -0.15 -3.37 -0.84
siveness +6.86% +0.35% +0.94*  +22.61°  +0.20° +4.55% +0.53%
Spring 0.94 0.90 0.92 0.92 0.92 0.92 0.93
iness +0.03% +0.60° +0.02° +0.06° +0.03% +0.08° +0.05%
Cohe 0.81 0.84 0.77 0.81 0.76 0.81 0.79
siveness +0.05°*  £0.07*  +£0.04> £0.04  +0.04° £0.04® +0.05"
Gum 995.74 817.16 927.09 947.00 1021.10 1093.72 1097.49
miness +99.64°® £58.95° £10.41°° +38.90° £10.93°* +£123.05* +148.07°
Chew  922.43 849.17 921.00 961.14 990.98 1040.86 996.61
iness  +86.59° +165.83° +82.36° +£34.59" +12.31°® +£148.64° +59.21*
CON: Wheat flour
SC10: steamed common buckwheat flour 10%, ST10: steamed tartary buckwheat flour 10%
SC15: steamed common buckwheat flour 15%, ST15! steamed tartary buckwheat flour 15%
SC20: steamed common buckwheat flour 20%, ST20: steamed tartary buckwheat flour 20%
Y Mean=SD.

? Values with different superscripts in a row

test at p <0.05.

are significantly different by duncan’s multiple range
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Table 22. Sensory evaluation of steamed cake added with raw

common and tartary buckwheat flour

Control RC10 RT10 RC15 RT15 RC20 RT20

Col 3.50 419 5.13 4.50 5.63 4.63 6.38
olor +0.35°  £0.18%°  +0.18° +0.35°° +0.53°% +0.18%°  +0.53°
3.50 3.88 5.10 4.63 5.63 5.25 6.38

Flavor e e cd d b cb a

+0.35 +0.18°  +0.14 +0.18 +0.18°  +0.35 +0.18

Softness 4.38 4.50 5.13 4.63 6.13 4.88 6.25
+0.18°  +0.00°  +0.18°  +0.18°  +0.18%  +0.18%°  +0.35%

Moist 4.63 4.88 5.63 4.88 6.38 4.63 6.88
OISINESS 5 16°  +0.18°  +0.18°  +£0.18° +0.18°  +0.53°  +0.18°

Overall 3.88 4.63 5.50 4.63 5.88 5.13 6.25

quality +0.18°  +0.18%  £0.35° +0.18° +0.18™ +0.18°  +0.35°

CON: wheat flour

RC10: raw common buckwheat flour 10%, RT10: raw tartary buckwheat flour 10%
RC15: raw common buckwheat flour 15%, RT15: raw tartary buckwheat flour 15%
RC20: raw common buckwheat flour 20%, RT20: raw tartary buckwheat flour 20%
Y Mean+SD.

Y Values with different superscripts in a row are significantly different by duncan’s

multiple range test at p <0.05.
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Overall quallity Flavor

Moistness Softness

—— CON —=—RC10 RT10 RC15 ——RT15
—o— RC20 —— RT20

Fig.17 Sensory evaluation of steamed cake added with raw common

and tartary buckwheat flour

CON: wheat flour

RC10: raw common buckwheat flour 10%, RT10: raw tartary buckwheat flour 10%
RC15: raw common buckwheat flour 15%, RT15: raw tartary buckwheat flour 15%
RC20: raw common buckwheat flour 20%, RT20: raw tartary buckwheat flour 20%
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Table 23. Sensory evaluation of steamed cake added with steamed

common and tartary buckwheat flour

Control  SC10 ST10 SC15 ST15 SC20 ST20

Color 4.00 4.75 5.63 4.63 6.13 5.13 6.38
+0.35¢ +0.35%  +0.53"®  +0.53% +0.18° +0.18" +0.18°

3.38 3.63 5.25 3.50 6.13 4.88 5.38
Flavor c bc ba c a bac a
+0.18 +0.53 +0.35 +1.06 +0.18 +0.18 +1.24

Softness 4.32 413 4.63 413 5.50 4.88 6.38
+1.32° +0.18° +0.18% +0.88° +0.71%  +0.88"™ +0.18°

Moistness 4.75 3.88 4.88 4.38 5.88 4.63 6.63
+0.35° +0.18° +0.53" +0.53° +0.53% +0.53° +0.18%

Overall 4.38 4.75 5.75 4.75 6.75 5.13 6.00
quality +0.53° +£0.35°  +0.35°  £0.35° +0.35°  +0.18%  +0.00"

CON: wheat flour

SCI10: steamed common buckwheat flour 10%, ST10: steamed tartary buckwheat flour 10%

SCI15: steamed common buckwheat flour 15%, ST15: steamed tartary buckwheat flour 15%

SC20: steamed common buckwheat flour 20%, ST20: steamed tartary buckwheat flour 20%

Y Mean+SD.

? Values with different superscripts in a row are significantly different by duncan’s multiple range

test at p <0.05.
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Overall quallity Flavor

Moistness Softness

—— CON —=—SC10 ST10 SC15 —x—ST15
—e— SC20 ——ST20

Fig.18 Sensory evaluation of steamed cake added with steamed

common and tartary buckwheat flour

CON: wheat flour

SC10: steamed common buckwheat flour 10%, ST10: steamed tartary buckwheat flour 10%
SC15: steamed common buckwheat flour 15%, ST15: steamed tartary buckwheat flour 15%
SC20: steamed common buckwheat flour 20%, ST20: steamed tartary buckwheat flour 20%
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Abstract

Quality characteristics of buckwheat flour added steamed cake
with the rutin content variation by cooking method in common

and tartary buckwheat flour

Woon-Jin Kim
Department of Food and nutrition
Graduated School of
Sungshin Women’s University

The current study analyzed the physicochemical characteristics including
general compositions and rutin content of tartary buckwheat (F. Tataricum
Gaertn.) that has high nutritional utility values by containing natural functional
health substances, and the rutin content variation by several cooking methods
was analyzed to confirm the residual content of rutin after cooking preparation.
Steamed cakes supplemented with tartary buckwheat flour were prepared to
review the preparation aptitude of buckwheat cake by evaluating color,
mechanical properties and sensory characteristics to help the development of

processed products and cooking methods by using tartary buckwheat.

1. In the general composition of tartary buckwheat, the protein, crude fat and
crude ash contents of steamed buckwheat flour (SC, ST) were analyzed to be 2

times higher than raw buckwheat flour (RC, RT). Compared to the raw samples



of common buckwheat (RC), the raw samples of tartary buckwheat (RT)
contained 1.3 times of amino acid content, 1.7 times of vitamin Bl, and 4.2

times of niacin content.

2. Total polyphenolic compounds was the highest in RT (514mg%) followed by
ST (483mg%), RC (448mg%), and SC (391mg%). The analysis result showed
approximately 1.2 times higher polyphenolic compounds in tartary buckwheat
than common buckwheat in both of raw and steamed samples by showing
approximately 10% reduction of polyphenolic compounds in steamed common

and tartary buckwheat samples compared to that of raw samples.

3. The electron donating ability as the indicator of antioxidative effect was the
highest in the raw samples of tartary buckwheat (RT) by showing 85.88%
followed by 83.14% of the steamed samples of tartary buckwheat (ST), 70.98%
of the raw samples of common buckwheat (RC), and the lowest value of

67.32% was found in the steamed samples of common buckwheat (SC).

4. The rutin contentsof common and tartary buckwheat were 9.17mg% and
124.86mg%, respectively showing approximately 14 times higher in tartary
buckwheat. The rutin content by cooking method was the highest in Steamed
buckwheat followed by Boil, Toat, and puff samples. The residual rutin contents
of steam dried tartary and common buckwheat were 58% and 55%, respectively.
In case of dual cooking methods by using Steam&Toast, Boil&Toast and
Steam&puff in common buckwheat, the residual rutin contents were analyzed to

be 0.14%, 0.33% and 0.12%, respectively. The residual rutin contents in tartary



buckwheat by the dual cooking methods were reduced to 4.11%, 15.84% and
3.31%, respectively by showing better heat stability of tartary buckwheat than

common buckwheat.

5. In the tendency of retrogradation, the content of maltose contents in all
steamed cakes were decreased with the increase of storage, and the maltose
content of buckwheat flour supplemented steamed cake revealed general
reduction of retrogradation with the increase of thesupplementation by
stimulating the retrogradation, but the values of retrogradation between common

buckwheat and tartary buckwheat did not show significant difference.

6. The Luminance of buckwheat supplemented steamed cake was the highest in
control followed by common buckwheat and tartary buckwheat. The a value
(redness) was the highest in tartary buckwheat followed by common buckwheat
and control by showing significant difference between all samples (p<0.05). The
b value (yellowness) was the highest in tartary buckwheat followed by common
buckwheat and control, the difference of b value by the supplemented amount

of tartary buckwheat was not significant.

7. In the mechanical properties, the springiness of steamed cake did not show
significant difference between all samples, and nearly no difference was detected
in control and buckwheat supplemented samples in other test categories proving

its appropriate bakery aptitude.



8. In the sensory evaluation, the overall acceptance was increased with the
increase of tartary buckwheat supplementation. The study acquired positive
results from all test categories of flavor, color, texture, moistness and overall
acceptance to confirm the utility of tartary buckwheat in the manufacture of

steamed cake.
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