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Abstract

This study was conducted to extract and isolate the polysaccharides from buckwheat. Also the sugar
composition of the polysaccharides was investigated. The soluble and indigestible polysaccharides were
isolated from supernatant and residue after enzyme treatment of raw, roast and steam buckwheat.
The yields of low molecular weight soluble polysaccharides(LMS-P: MW <10 Kda) and high molecular
weight soluble polysaccharides(HMS-P: MW>10 Kda) were 74.9~84.2% and 5.5~9.4%, respectively.
The yields of indigestible polysaccharides were low molecular weight insoluble polysaccharides; 0.8~
4.2%, crude hemicellulose; 3.2~9.6%, alcohol inscluble hemicellulose; 0.9~1.7%, residue; 2.0~2.4%,
respectively. The free sugars were detected in the soluble polysaccharides and low molecular weight
insoluble polysaccharides but were not detected in the crude hemicellulose, alcohol insoluble hemicel-
lulose and residue. The protein of all fraction were detected and the content was 1.0~18.9%. The
main sugar of soluble polysaccharides was glucose and the indigestible polysaccharides were composed
of glucose, arabinose, rhamnose, xylose, mannose and galactose.
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Fig. 1. Fractionation scheme for polysaccharide residue
determination in buckwheat
"Low molecular weight insoluble polysaccharide, ?High
molecular weight soluble polysaccharide, ®Low molecu-
lar weight soluble polysaccharide.
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Table 1. Analytical condition of GC for component su-
gars

Instrument Schimadzu GC 14A
Detector Flame lonization Detector
Column 3% 0OV-225 Silicon Stainless

Column(0.2 X 200 ¢cm)
Injector temperature 250C

Detector temperature  250C
Carrier gas N,
Carrier gas flow rate 60 mi{/min

WA AR AEshlo)
Woivdel feld, chalal gek U Fgdd 4
Uried-S 2M trifluroacetic acid 494 ©. 5 121Coj 4]
90% 5ok ZhrRald F osleEaE-S alditol acetate
= A& #%A]A thin layer chromatography® A+
o] HAE-42 st9dc}. Thin layer chromatography+
ethyl acetate/pyridine/acetic acid/H,O0(5/5/1/3, v/v/v/v)
£ AMENZ Aj83led cellulose coated plastic sheet
Merck 5577)0ll 4] a§35}¢lc}. Alditol acetate %2
A g 7ppRaEe JES gas chromatography
2 AgrAsldol®® Gas chromatography?] #A41%
78 Table 13} #Zon] TFEAY retention timed
n) sy Alg e AEcors ZAstedct AREe] mo-
lar ratiox peak area®} 7t A7) alditol acetate -
EAe] Exio g2 He AAbsle] rhamnosed 12 W3k
< o AHHE< molar ratio® el gt

A 8ol A F%, Feldt 39 ohul alzk2 micro-kjel-
dahlHH™(A A4 6.25) 0%, 2 grere DNSHE
WMo g =zt

fr & £

ot % 0¥

HZo| AgtMs

] wdls deidt #Hhe) oduiAdE-2 Table 29}
ket v durAd R 5&"1}% PR 14.7%, A
10.94%, =AW 2.7%, 235 1.76%, G35 66.2%°
Reow, FauUn A« 5‘_"4-‘4-7 HAo 2 H
8 Feko] aFe] Zzh 224, 854%2 ehyit) ¥
L3 g Al z3F BestEe] P
el wjste] % o) Az AltiHo g Zr)
stdch ciedislo) felwr 2 Al ek 7b oA
BEENE FeE 18 3 4 L 2R 10,000
o|Akel mH-7} 4&Adchd(High Molecular Weight So-
luble-Polysaccharide: HMS-P)#} ¥x=igk 10,000 ©]&})
A B2} #=8Acied(Low Molecular Weight Soluble-Pol-
ysaccharide: LMS-P)e. 2 vyglom, w)4sta] zhA}
#3582 crude hemicellulose(CH), alcohol insoluble he-
miceliulose(AIH), residue(R), #¥=} E&AltidHLow
Molecular Weight Insoluble-Polysaccharide: LMI-P)<.

Table 2. Proximate composition of buckwheats (%)

Buckwheat

Raw Roast Steam
Moisture 14.70+ 0.05Y  2.24+0.01 8.54+ 0.02
Crude protein 1094+ 003 13.32+0.19 1147+ 050
Crude fat 2.70+ 0.04 3.11+ 0.09 294+ 0.12
Crude ash 1.76+ 0.01 2.25+ 0.02 2.03+0.11
TAC? 6620056 76.69+ 1.11 7646+ 3.29
UMean X S.D.

YTotal available carbohydrate

Table 3. Free sugar and protein contents of the indiges-
table and soluble polysaccharide fractions isolated from

buckwheat (BW) (%)
) Raw BW Roast BW Steam BW
Fractions - - B
FS" Protein FS Protein FS Protein
CH? 0 2.0 0 3.6 0 1.1
AIH® 0 15.7 0 18.9 0 139
Residue? 0 7.0 0 45 0 5.2

LMI-P® 153 103 143 139 60 168
HMS-P® 210 122 202 152 264 120
LMS-P? 379 107 396 124 419 115

YFree sugar

“Crude hemicellulose

FAlcohol insoluble hemicellulose

“Residue refers to the material remaining after extraction
of crude hemicellulose.

Low molecular weight insoluble-polysaccharide

®High molecular weight soluble-polysaccharide

“Low molecular weight soluble-polysaccharide

2 Feolstgon 7 oo fejdd oAl gk
Table 33} %t}

B 4 3k4 chedel crude hemicellulose, alcohol insolu-
ble hemicellulose, residued] A= f2]%0] 73%511]
s, 11-‘?7‘1- 244 HLMI-P)o] feld g
e, 2w e Uoj| A 27} 15.3%, 14.3%, 60%
o]t ¥} "F%*&‘ 9HMS-P)e frelg gk
z+zb 21.0%, 20.2%, 264%°]%2, A¥A T4Actd
(LMS-P)9) fald §ekd 37.9%, 39.6%, 41.9%°]ct.

Alcohol insoluble hemicelluloseol) 4] w3 =k
o, Bov, "ol A 27k 15.7%, 18.9%, 13.9
%o gt} Crude hemicellulose$} residued] 4=.1.1~7.0
%2 chulale] gHf-Eo] glglom, AEA} £84 ot
*»‘wn}a 8ol 4= 103~168% FHE Uk
& Aol A pepsind} protease® 7HrE-AIZ] AR
chF Ry w54 shelde] &R AL v Ao
PppRa7t golsta) ¢gtr] wEe g Ajzbeo) ol
dele Tkeda e Haelxel o] o oA
43)-go) o388 w|A]E protease inhibitors} tanning-
85l glon, viugh®A & albumin prolaming]
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Table 4. Yield of the indigestible polysaccharide and
soluble polysaccharide fractions isolated from buck-
wheat (%)

Buckwheat

Raw Roast Steam

Indigestible Polysaccharide

CHY 3.22 461 9.64
AIH? 0.85 143 1.74
Residue® 2.02 257 244
LML-P¥ 4.23 1.93 083
TIR® 10.32 10.04 14.65
Soluble Polysaccharide
HMS-P® 5.52 5.54 943
LMS-P? 84.17 84.22 75.92

UCrude hemicellulose

PAlcohol insoluble hemicellulose

IResidue refers to the material remaining after extraction
of crude hemicellulose

YLow molecular weight insoluble-polysaccharide

STotal indigestible residue(1+2+3+4)

®High molecular weight soluble-polysaccharide

"Low molecular weight soluble-polysaccharide
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%] Y+& Z(pinto bean)d amyloglucosidases} tryp-
sine. g 7ppRalste 28 AolAdwd A%, &84
pectin ¥8& Alejgk g P A A S et
3lgi=H], o] F(pinto bean)ol A= wii-3-o] ciul
o] el A sieRa] el o8 fA AR EA
%9t7) wjFolata Bas e, g Mod 5402 4w
ZZwol| wE hemicellulose ¥ R PAGE 43}
e, v)7rice bran)ell 4 F&% or#te] &34 he-
micellulosed] A& Zo W} 9.6~264% 3% o]
alad 2, 44 hemicelluloseol) = 1.67~3.56% -5l
9lgich. ©1% A hemicellulose B34 H&d i d g
polyacrylamide geloll <3 H7ld5-& s Ax A8
238 Aol Ao] ohr] stpslE Hxle} HgHoR
A%t proteoglycan hemicellulosee|givti B matgich.
ojgjdt xyg ¥ o ¥ Ayl F%38 hemicellulose
EHA 4R sl Ao AT ASHQY A7t
Fastcpy Aztgch

Hegzse Sole cit2Eol g

Az Hel 29 7t ool 2 Table 49
2ok g, Zow, w4 crude hemicellulose
gleke 7}z 3.22%, 4.61%, 941%, alcohol insoluble he-
micellulose k-8 0.85%, 143%, 1.74%2. =g 224
ko] ZriEdlz He 7414 A Aol tf F7te
gic}. Residue ek o, F-au, v del A 27}
2.02%, 2.57%, 2.44%%2 Z2| A o] %7t FrtHL

, ARz BgAdoige deld, B, el el A
2v7b 4.23%, 193%, 083% 2 o & 7izddch
Zulagad zabe Fel, Beoy, "ol 747
10.32%, 10.04%, 14.65%°}5it}. ol o)
lose &2FS BlAdA Aol 394%4‘5:
dues 20%, Xi—v—z} 2argrgre 5008 el 7

T®e welod 2§ Aol "dw"r—‘q z24e Ha3d
—ctﬂ celluose, hemicellulose, lignine] &2 7tz 19.3
%, 58.7%. 105%% #=xrc} 2e]e hemicellulose 3
2ko] we 7o @ vehdrl Hellendoorn £'7¢ T 4%
wel w43 A 16%c)9l e 4%olsl o
Amube 15507 {33175 st9irt. Mongeau 59
B oFlH =F AolAd#el FAELY hemicellu-
lose 24|, FAAA *34A]F(neutral detergent fiber:
NDF)9] ¢t 65%% A&t stglem cellulose: 2%
25% ] HOF X],X]g].'l‘ 11gn1n—°— ]}.Zl— H;ﬂ 6L° ﬂq o]
o} sedct Cellulose, lignin, €45 244 hemicellu-
losed] oz Aoisle FAMA AIdHFNDR= 2
Al&lo) 4 9] Eu| 43k tigd(total indigestible polysac-
charide)o] si=t=lchy P7=ich &, Marlett £
o]g Barel 2labd Van Soeste] W& o) &3] %
Fo} AEFe] e ALFY FAANA AFHF
(NDF)E =43 7%, 2o uhguc a8 el A
ZAAA AR ko] of EA kot AAAA
# 8} &(acid detergent fiber, ADF: celluloseﬁl- lignin
o} 3] kol zlelr) gadeta sk F FAAAA
8459} A]—/Hk“ A A8 g2 22 vhehl = hemice-
liulose &eke. HE3} chal o] We FHel TEelA

=23k “45}7]- M & AeAEeR Hagyddh
Gang 9V FAAA A4S Fats -7‘@ u a-amy-
lase 2 lrRasltEte Aabel AEse FHEol &
s-xlo] glekar sled o, o]a3t HE-S —‘i‘{} oG Feha
B n3}eich

2 Ao 2 #Wye wet hemicellulose 3HeFe
zle|7} 74 FA Jehd RE AlES FeEAG )
ek HAA] wAREA obedF(nonstarch polysac-
charide) ¥ Feh} 71EaA6d A FA= GAasid A
84 A (resistant starch)el 2]k Zo2 AzEIc)
BE ok Al8v} % corn flake Fo| A& AR I
ke 3% olstE EASAT ARA AEFS SHEIe
Aol A A A AR greke 20% ol Fo® FlEE
o2 BaF R gol? o] P & 3%l rldzeld
Bajo] B4 Alo)df Fekd zelEA ¢ ARG
1% %7}54%1‘44_ Lige

Z3bg oE-E Feo| Ex8F 10000 olgdd EA

84 ohpe g, Bod, Re Yol A 747 5.52%,

554%, 9.43%% 1, E=}8E 10,000 oldkel HEA T4
Aehe 84.17%, 84.22%, 75.92%°1%ctk. AEAL T4
xrhedo = Fig, 204 B vle} o] glucosewt 7% %
HAoZ Mo} o] Wi i AFEEE o

fﬂ,
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Fig. 2. Sugar analysis of high molecular soluble polysa-
ccharide and low molecular soluble polysaccharide of
buckwheat by GC
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: phaseolous vulgaris)sh A Aol A 75 &, He3lH &
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vl a2 gdchge] T gekd Table 59 7).

Crude hemicellulose®] &3-S glucose’} 1026Z
714 @39k xylose>arabinose>rhamnose £2°.8 +4
Ho] gixiem hemicellulose 7}A& FA3IE glE
Xyl/Ara v}8-2 2.1/10}31t}. Alcohol insoluble hemicel-
lulose 2] AdH-F& glucoser} 21.08 73 Wkl arabi-
nose>xylose>rhamnose +2°2 FA=Ee] glgder
Xyl/Ara 8|82 0.9/10)¢lth. Mod $%7¢) B 6| 28t
u)Zbell A F&¢ dde] 4804 2 4849 hemicellu-
lose 48] Foll whel FAIFe) v]goll o)z} elsicha
Bustgded, o2 &34 hemicelluloses] TAF-&
glucose?} 15~34%o}g] o.m Xyl/Ara w}-&-& 0.5/1~1/1
9 ¥elg L F8 <t=H-+ arabinose, xylose, mannose,
rhamnosez} dlgdth. 28]l 44 hemicelluloses
glucose”} 46~55%% x5l Xyl/Arat 0.2/1~0.3/1
9 Wgden] FQ WgFHi odvtalA hemicellulose
= 2 galactosed vHF FFskn UMt X st
). Residue?] A¥-48 xylose>glucose>arabinose>
mannose, galactose>rhamnoses=o]git}. A &2 2443
el FAGL glucoser} 82403127 arabinose$}
rhamnose= 7}z 1.0, 1.3 &§-FHel gigdch

Monte 5%%2] .30 23 lignocellulose AJH
o8 FZ3 residue?t crude hemicellulose T~
gals] ¥ 23}, crude hemicellulose 3:&7A o4 cel-
lulose A3¥-0] crude hemicellulose ¥8o 2 §3l¥l 7
o8 Algsch Schwarz 59Y¢] H.arelx < A(Hard
Red Spring Wheat Bran)2%-8 244 lignin®] F8
F41%42 arabinose, xylose, glucose©1%].2-7 mannose %}t

galactose™ A% FFEo] gdch mebA B AY A

tlo

Table 5. Component sugars of polysaccharides from

buckwheat (Molar ratio)
Rha  Ara Xyl Man Gal Gl
cH® 1.0 20 4.2 - - 1026
AIH? 1.0 10.0 9.0 - - 21.0
Residue? 1.0 50 85 2.0 2.0 7.0
LMI-P¥ 1.0 1.3 - - - 824

UCrude hemicellulose

PAlcohol insoluble hemicellulose

PResidue refers to the material remaining after extraction
of crude hemicellulose.

YLow molecular weight insoluble-polysaccharide

£l W™el A Eeld residue H3o PG wlws)
2 u, & A2 residuet ligningl Aoz ALgHc)

2 o

Ae whE Feid dedHlE, Fadd, A
ol4 A wpo® wastd ogd 44 ogg
gelalsicy. 7184 e ARA JHEA e 2ER
74eA thro 2 v astA b crude hemicellulose
(CH)9} alcohol insoluble hemicellulose(AIH), residue
e AR 344 geke 77} gelshilch o
ke ey wel xjo)§ velyor 7184 o
F 383 M4 chde] ekl 55~94%%.er, A
a2l AeAd el Fefe 75.9~84.2%% ). v A4Sk
t}} ¥ CHE 32~96%, AlHE 09~1.7%, residuet
20~24%, A&A 244 cbF 0.8~42%%ct 7H8A
ool N FEige] HEsg ot nasd dgel e
frelde] HEEA dster ZE vid EHeA o
o] HE=gdch 74 o F2 AEES gl
coseql.or, v1AdtA] chdoll A= glucose o] 9ol rham-
nose, arabinose, xylose, galactose, mannose7} ¥ol=)
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