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Compositions and Pasting Properties of Fagopyrum esculentum
and Fagopyrum tartaricum Endosperm Flour

Jin-Ki Kim* and Sung-Kon Kim!'
Pulmuone Co., Ltd
'Department of Food Science and Nutrition, Dankook University

Composition and pasting properties of endosperms of one common buckwheat (CB) and two tartary buckwheats
(TB) grown in China were investigated. No differences were observed in proximate composition and amino acid
content between CB and TB. Content of rutin in TB was 22-fold higher than that of CB. Among minerals, iron,
calcium, and magnesium contents were higher in TB than CB, whereas zinc, manganese, and phosphorus
contents were similar. Pasting properties measured with Rapid visco Analyzer revealed TB-2 cultivar had highest
peak viscosity, trough, and breakdown, followed by TB-1 and CB. Setback of TB was about 2.2-fold greater than
that of CB. Significant differences in color were observed between CB and TB, and among TB cultivars.

Key words: buckwheat, tartary buckwheat, rutin, amino acid composition, mineral, pasting

JER
R oheEate] WS (Fagopyrumpell S8k U 2
2oz NFERREY Fagopyrum rotundatum Bab., F esculen-
tm Moench.,, F emerginatum Roth., F tataricum Gaertn.,, K
cymosumn Moench., F Triangulae Meissn®] 6502 FF3lc}
(). BE £9] P42 F esculentum Moench® SHAIRE FH4
w8, Wk, HEE, o2 buckwheat 5+ common buck-
wheatg} €}, Seluielol M wY, StolMe Ui
olgftx =i rh FHH tartaryF S FHE E tataricum
Gaern .2 fluateli s 59 o)F glo] el H2E,

FRoMe GELH @Yol Frh(1.2).

Hde #H A7AFo difER 9o} Sulfae o
FE2 FRe2RH ¢ 7hse] #AnEL o 52 A
AAHeE Lde olo] F HAE wdg Fol Afufsia
o dutEe Fob BRAoA, LuEe Gl 559
AR el A AUl E S SUTH3E).

“ﬂté?é]%ﬁ st ZuA gho] Qlom dgde FH
A3 =

Bow go gt g uho= 12-15%¢] ©
o] gHEle] A3 2@ FEw s7% Hriy Hase] gtk
(4.

sl mAE e Agel vl F¥o] FHE, 1 9] A

¢

o]

i

:|:

chy

=1
Hz

fe1 3
I=IN
E
il

*Corresponding author: Jin-Ki Kim, Pulmuone Co., Ltd., Seodaemoon
P.O. Box 146, Secul 120-600, Korea

Tel: 82-2-3277-8341

Fax: 82-2-3277-8503

E-mail: jkkim @ pulmuone.co.kr

Epel B, WEH] E Fo| ERalel AR Qs 4B 5
T ole clele WY Ao AR Ade 2do2 DA

SN L EAR PREE glot, @ANE A v
FPHo] gle olh

B aToE @A Fekeld £
dlds Qi) Ee) sl gpEae v
Wel $% 9 /4 HF0E wHAY
274 ssih

]
=

Iﬂﬂﬁ

E 3 U

A2

dAEe Ay 1594 T2 A
A FATEA AT okt AlEe 4 2 F9E ox
sl AAG & 4 s 22 dRgs EHstd 200

AN AL AT

g 2FoR B

.

H2e| 22 &t

HEe] e 38} el (Model Leica DMRB 301-371,011,
Germany)Z # o] B39},
QHME BN

AEe] YubdEo AACCHPH (5] o5l BEAElyn), fE
2 AzUEh 44-154), Tz @BLO At 46-12, 2
2AF 625), 2AY FHE 4 FEHEY 3025, IF
& IEPH e 080N R 4



150 A=A EAEBA] A 37 D A 2 F (2005

olo|=it #A

AE 9YHFS APl ¥al 0.03% B-mercaptoethanots: §
3t 6N HCIE-4S H/iska g7, 38 F 110°CelA] 244
7t 7rssle w5 dzsk gaks HEA7IL pH 222
NFo] AFEE AM-SIHTHE). ¥4 HPLC(Model Water M-
45, Agilent 1100, Waldbronn, Germany)g AHslson, ZY-2-
Zorbax Extend-C18(3.5um, 75X4.6 mm), =7+ diode array
detectorS AME-SIATE

2e #HY¥ 53

% 3ake Ohara 5703 Park 5(8)9] el =k} HPLC
(Model Water M-45, Agilent 1100, Waldbronn, Germany)& o]
B3lo] - FEos A ZHIA ¥4 ZHLS Bondapak
CsS AH23l¥, 8= 2.5% acetic acid : methanol : acetonitrile
(35:5:10, viviE % 1.0mL/min2Z, 374 350 nmol|A] &
At

IE g 58

AlE 52 el H3 ZAx & @sd F 500°Ced A
335l 05N FAo® 10mLE Mg HE APEde=
ARSsidth F71d #5FS Inductively Coupled Plasma-Atomic
Emission Spectrometer(JOBIN YVON JY38S, Longjumean,
France)3 ol -3k Sk,

AMge| &3} mfe

Alge] T3t e A4 F=A(RVA, Rapid Viscosity Ana-
lyzer-4, Newport Scientific Pty, Ltd., Warriewood, Australia)S
ARt 1CC EEW 162090 wet S48t $F 25g
£ 8700 Y3 A8 25gAF 715 Arlsie] dele 7
E ¥ 50°CHE 95°C7IA B 12°CE 7FE3ER 95°ColA 2.5
B 54147 e B 12°CE Wzbsle] soecolM 287 &
25} th RVA viscogram@ 2 RE VA (peak), HAFT
(rough), FZHE 2 peak time(F)yS A}

Xt 24
FA} A R}Ev| 7 (Scanning electron microscopy, SEM, JEOL
Model JSM-6300, JEOL Co., Tokyo, Japan)© 2 F-33}]c}.

&

A Z}A(CHROMA METER CR-200, Minoka Co., Tokyo,
Japan)S AHE- 3l 53] wbE ZAFEa o g FEO ¥R
L), A=), FYEOROZ FASYch FF WAne o
T, Aacel Faw ke 7zt 97.22, -0.23, 2.040| Ut

- s

MEel simt
Age) o|#e Fig. 13+ 2} b Yake & wYuo

Table 1. Proximate composition of buckwheat flours

Fig. 1. Pictures of common buckwheat and tartary buckwheat
grains.
(a): Common, (b): Tartary-1, (c): Tartary-2.
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Buckwheat variety Ash (%) Crude lipid (%) Crude protein” (%) Carbohydrate (%) Calorie (kJ)
Common 1.80 1.26 10.10 72.84 1436
Tartary-1 1.89 1.34 9.24 73.53 1434
Tartary-2 1.89 1.12 9.25 73.74 1432

YKjeldahl nitrogen (%) X 6.25. Data are based on 14% moisture.
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Table 2, Amino acid composition of buckwheat flours (mg/100 g)

Amino acid Common Tartary-1 Tartary-2
Asp 372.6 412.5 439.7
Glu 1214.9 1226.0 1193.1
Ser 413.0 443.5 4034
His 84.1 85.5 87.7
Gly 472.4 487.2 4384
Thr 282.1 300.6 279.3
Arg 5751 597.3 538.3
Ala 3432 360.1 3724
Tyr 96.1 1003 996
Cys 40.5 30.1 31.0
Val 356.2 374.2 368.9
Met 104.9 1264 124.3
Phe 3323 355.1 335.9
Iso 2259 256.2 251.3
Leu 467.9 476.9 4559
Lys 424.5 4254 436.4
Pro 89.0 69.1 67.8
Total 5894.7 6126.6 5878.4
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Fig. 2. SEM pictures of cross section of common buckwheat and
tartary buckwheat starch granules.
(a): Common, (b): Tartary-1, (c): Tartary-2.

62mg/100 g, £uU 10| 263 mg/100g, 923 9] 161
mg/100 g0 & 2ol A $haFo] #9kt}h. Wang# Wang(17)2
81659 S viES EAG dx 3 e 5.0-2929mg/
100g22 FF, A9zke] zel7t &S 2 3t 24 &
e dutrgol] 229 mg/100 go| Aot WU -15-2 628 mg/
100g, 20Y2%2 654my/100 g2 & et B} oF 3u)7
T o ekl ASdTh ofd Wk EEre dvhe U i)
g Atolell F 9] AE vERNA]l stor, vl RS
e o] dnhiidac) ohh woit Q1 e duds &
HE-2%-2 206 mg/100 0.2 2N - 152 176 mg/100 g
o2 thh W& ZhE VERNIT B sk Mg St
Hele) F71d ks AW B9A Kim 5113 Shin $(12)4]
St dide] AE 9 RS EThe St dlde] Bl
FE 2L BT, ol FF9 Aoyt ope} A9
E4eM ko] e Aoz Az
HEQXL Mot

a2 Age] HAS SEMe® #dd AxE Fig 29 o
EpHSlch AR 2T oade] AR FAEY slen, Y4A
wek Aolz Hele] dojg] 25 F3a AT o8 &
e AEAY] FE Wl FF, 71E 3 A9 dugl
o] FYEE el

LEE

A% PEAS olgsle) Qe Eojm 2] e of

2718 g Lrtee] 331 4E Aol #4§ AFE Table 401 e

714 $eke- Table 3¢ UEpNSITH H Tk dvinEo] ot HuAES HAHE = &WE-250] 71 w2 ddted

Table 3. Mineral contents of buckwheat flours (mg/100 g)
Buckyvheat Fe Ca Zn Mn Mg P

variety

Common 6.2 229 20.2 0.68 878 206
Tartary-1 26.3 62.8 19.7 0.91 111 176
Tartary-2 16.1 654 25.7 0.83 132 206
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Table 4. RVA viscogram data of buckwheat flours

Buckwheat Peak viscosity Trough Breakdown"! Final viscosity Setback” Peak time
variety (RVU) (RVU) (RVU) RVU) (RVU) (min)
Common 3934 365.6 607.7 2421 6.6
Tartary-1 484.6 4754 1012.6 537.2 6.1
Tartary-2 5218 489.6 1014.6 525.0 5.3
"Difference between peak viscosity and trough.
“Difference between final viscosity and trough.
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