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Monosaccharide composition of commercial Konjac refined powder by
using 'H-NMR and HPLC analyses

Hiroyuki Oku™

To establish a qualitative method for the monosaccharide composition analysis of Konjac glucomannan (KGM) in Kon-
jac refined powder by the two techniques, 'H-NMR (nuclear magnetic resonance) and HPLC (high performance liquid
chromatograph). The hydrolyzed samples treated with cellulase in acetate buffer were separated on a HILIC (Hydrophilic
Interaction Chromatography) column using an 80% acetonitrile aq. eluent, and monitored on a refractive index (RI) detec-
tor. In both analytical methods, good separation was achieved for mannose and glucose and thus the composition of two
reducing monosaccharides was obtained successfully. In this experiment, we used four types of commercial Konjac flour
products, Akagi Ohdama, Miyama Masari, Tokuto Powder, and Timak Mannan (a specially purified powder of konjac
glucomannan which does not have any trimethylamine smells). From HPLC analyses, composition ratio of n-glucose/
pD-mannose was in the range of 1.02 (=0.09)-1.19 (=0.02). From ‘H-NMR analysis, composition ratio was in the range of
1:1.185 (+0.010)-1:1.266 (£0.004). Compared with the acid-hydrolyzing method, our procedure has several advantages,

such as yielding only small amount of residuals after enzymatic hydrolysis.
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i, Wi 1.0mL/min, AR 100uL.
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An example of gel permeation chromatogram (GPC) for an aqueous 0.1 mol/L NaNO; solution of konjac pow-

Table 1 Summarized data of molecular weight distribution from GPC chromatograms for the four types of commer-
cial konjac powder
Species /
Akagi Miyama (Hig}rfz;cu(t}?ra de) Timak8
Ohdama Masari Mannan”*
Powder

Peak top time 12.192 12.117 12.248 12.243
Peak top Mw 3.48%10° 3.79%x10° 3.27x10° 3.29%10°
Molecular Weight Range/Peak Area (%)
>1x10° 68 65 67 76
1x10%1x10° 12 9 13 14
1x10°1x10* 1 trace trace
1x10*1x10° 10 9 9
<1x10° 9 17 11 4
Total 100 100 100 100

*Specially purified powder without any konjac-potato smells.

Because of good linearity at the molecular weight range (106—103), the equation can be described as log;o M=

—0.4869489T + 12.4789565.

ENENTHFENPRLZLDOIXFE LY M R~
=xZ7JEar=x 27 (Amorphophallus konjac)
TdhoThall - FEFEREE O E W R FEHE R O/
Mt (TERFIVERISIZ B 2B ERBECH kT 5
IASRY) DEHBERI R > EEZEND.
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TR X B K5 & HPLC 52 13 347 o
TN L B 7= B HiN L L7z7-0— RT3
ANHARER Gy & —~MEEL7:. Thbb, i
BRI 53 0 3R % A 7 W Al R AT - A 4 > 2R
GHEA T - BA NI T LT - dEiti g%

MW THPLC 3 Hrill %€ % 17 - 7. Gle-Man ) kb
131:1.467°51:1.52D [ %" L7z (Table 2).
—7, Cellulase {2 & 2 MK 5% & HPLC#l % &
LRI LA 7=y B HI9E LCElti %
fiotz. $hbb, BEFMAKGHRE 2 SRET &
M= MY VEBEM - HILICHOW 7 5 2 - R
it W= HPLC 3 #T) T LN/ T7 — 5 % Fifig
BrLCF &7, Figure 2121IFHPLCZ a~ k7
I LR L7z HILICHOH A Z LA OFtkEe LTH
T EGlek ) 3 Man® ¥ — 7 &AM S L ER
%728, REHEGRL A R ICHE L CHiIE 2 47 o 72,
o7z Gle-Man X 1:1.00 5 1: 1.1 0O %
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Table 2 Comparison of Mannose/Glucose ratio for the four types of commercial konjac powder

13
Standard analytical ~HPLC analytical '"H-NMR spectral C-NMR spectral method*

Types of commercial method method* method* (Cellulase hydorolysis)
konjacpowder (4% HsSO,4 hydorolysis (Cellulase (Cellulase aC9o+
and HPLC analysis) hydorolysis) hydorolysis) aCl1-C1 aC5-C2+ BC5
AkagiOhdama 1:1.46 1:1.11(£0.09)  1:1.202 (£0.002) 1:1.12(*=0.14) 1:1.17 (£0.07)
MiyamaMasari 1:1.48 1:1.11(%£0.09) 1:1.199 (£0.010) 1:1.21(*=0.05) 1:1.15(*=0.04)
Tokuto 1:1.46 1:1.02 (%£0.09) 1:1.185 (*£0.010) 1:1.32(*0.04) 1:1.12(*0.04)
(Highest Grade)
Powder
Timak®*Mannan 1:1.52 1:1.09 (£0.01)  1:1.266 (+0.004) 1:1.06 (+0.05) 1:1.14 (+0.03)

*n=3 samplings and measurements in each konjac powder. The number in the parentheses represents the stan-
dard deviations from the mean, o.
#Specially purified powder without any konjac-potato (trimethylamine) smells.
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Fig. 2 An example of HPLC chromatogram data of the cellulase hydrolyzed sample (from Akagi-Ohdama,
10mg/0.4mL)
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T O ORI 2 WET 2 KM % 720, HEEFCHMISND LHRTEL. 72, MED
HPLCHll & 12 /R =Mt 2 w7z, F 72, Gle- dimer B S5 D DD, trimer TEH SR
Man #1% H 0 5& W 13 HPLC 25007 1 Tid 7 < k45 ZENDbh o, 'HNMRMEICH T BKY 7+
REDBE NI S THELZEEZONS., ThLERE VOHZEE, HDO Y 7 v 2 ity ML
MZHRET T 5 720, KRIZHFHEE L X)LV T Gle- T, DANTE SV A (58F£40dB) Z# FHWTAXRY
Man B IO M 2 B & L TR ILE 556k FVIlSE & 4T o 72, 72, Gle-Man O LK H o B
("H-NMR, “C-NMR) 12 & 250 %17 7-. SELCIE, WIBECBITE 5 CIHOE — 2 19 (glu-

cose D a-anomer 5.23 ppm, S-anomer 4.64 ppm,;

mannose D ag-anomer 5.18 ppm, S-anomer
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Fig. 3 An example of the anomeric region "H-NMR spectrum of cellulase-hydrolyzed konjac fluor in D,O (in the

case of Akagi-Ohdama, 10mg/0.4mL, 23°C)

Cellulase hydrolysis was done in 0.1 M CH3COO.NH, buffer (pH=4.7). NMR signals shown in the figure
were well separated and mostly attributed to the hydrogen atoms linked to Clof both glucose and mannose.

Small signals were assignable to the hydrolyzed residuals of Glc and Man dimers.

4.90ppm) WL TW5E. ZoOfy 7 F VTl
Y= MOER )OO/ DT EICEHTE
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Y O 218 % H W Tl E & 117272 % mannose O
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HARD/NE Y 75 v (5.184ppm) DEZ ) A3
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12)

F LAy, FEEIZIEEREE D 72912 NMR Il 128
LB e bhdhotz. AXRZ MVIZI 4 XN
%o TWAH DI, "HNMRZ X2 b VillsE &
W URBZ 20 THSH. PC-NMRAXY b
VTR Y 7T VGEHCER TS 720, 5%k
HE) 2 EATERE, BEITRTOY I F L%
VT Gle-Man #E L OWREZEITH T LD TE 5.
Table 2121ZaC1-8C1 B L FaC2+ C5-C2+C5D
% 7 F V& v T Gle-Man #2810 L 72
KFRD AR FIVTIE 4 AH% w202 'H-
NMRAXZ P VOBEICHEL TIEL2EDKE
Rl (1:1.3245 1:1.06) 2358 S 7z,

— I NMR 7 GE RS I TN A LEw
DB HEEICHET 5 HR PCY 7 F Vot
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TILSHWLNRTWAETH L. 2F0, K
WCTARLZNMR AN MVHO Y 7FviE, §X
TGlet Man il LTV 2 ENTE S, KIC
K 7T VORGSR KT 52 LT, Gle& Man
DRHEERT LN TEL., KL TlE, ZOMS
oK% D > T INMRE: & B @t ] L
NHZE&d5H. —J, W¥E%ERNMRIIHEIC
oV EETIE, ' HNMRAXRY PV X DiES
N % Glec & Man D& % € 12 AR & b
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Fig. 4 150MHz BC-NMR spectrum of cellulase-hydrolyzed konjac fluor in D,O (from Akagi-Ohdama, 10 mg/0.4mL,

23°C)

Cellulase hydrolysis was done in 0.1 M CH3COO.NH, buffer (pH=4.7). All the NMR signals shown in the

figure were well separated and assigned.lg’ 4
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Fig. 5 600MHz "H-NMR spectra of cellulase-hydrolyzed Akagi Ohdama konjac fluor (10mg/0.4mL) in D,O
Cellulase hydrolysis was done in 0.1 M HCOO.NH, buffer (pH =4.7). Due to the peak overlap fMan C1 and
HDO signals at 4.7ppm, SMan C1 is disappeared by the water suppressed "H-NMR measurements.

Table 3 Degree of acetylation calculated from 600 MHz "H-NMR spectra

Normalized peak area Akagi Ohdama® Miyama Masari* Tokuto Powder*  Timak Mannan™*
aGle 225 (+19) 269 (+27) 238 (£23) 246 (=74)
BGlc 987 (+22) 320 (+61) 957 (=32) 296 (=54)
Acetyl 100 100 100 100
Gle-Acetyl ratio 1:0.196 (+0.013) 1:0.172 (£0.023) 1:0.203 (*£0.018) 1:0.191 (*£0.039)
Deduced Gle-Man-Acetyl ratio 1:1.202:0.196 1:1.199:0.172 1:1.185:0.203 1:1.266:0.191
Degree of Acetylation 8.9% 7.8% 9.3% 8.4%

*n=3 samplings and measurements in each konjac powder. The number in the parentheses represents the stan-
dard deviations from the mean, o.

#Specially purified powder without any konjac-potato smells.

Cellulase hydrolysis was done in 0.1 M HCOO.NH, buffer (pH=4.7). Peak area obtained from "H-NMR spectra
were normalized to acetyl group. Each sample were averaged from four spectral data.
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