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Abstract

Determination of dietary fiber contents in some Korean foods was attempted by Englyst's gas chro-
matographic and colorimetric methods which measure the nonstarch polysaccharide (NSP) contents.
NSP values, except seaweeds, by gas chromatography (x) and colorimetry (y) were very closely correla-
ted (y=101x—0.52, r=0.997, n=9). NSP values by gas chromatography were lower than total dietary
fiber (TDF) values by AOAC method. By adding lignin to NSP values, relation between the two me-
thods was improved. But, TDF values (y) by adding lignin to NSP values and TDF values (x) by
AOAC method were related as y=0.68x—0.64 and r=0.903(n=12), which was not closely related.
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Table 1. Some Korean foods used in this study
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Food Group

Cereals(i1 ) XH.e)(Barley, milled)

T F(Sorghum, whole grain)

H ul(Buckwheat, groats)
th 7-(Soybean)

HSmall red bean)
“1=-(Mungbean)
HMustard leaf, fresh)
#(Chwi, fresh)

Pulses(7%)

Vegetables( 2] 4=41)

W(Shepherd's purse. fresh)

Seaweeds( 3l =4F) vld(Tangle, dried)
HLaver, dried)

vl AlvHDashima, dried)

Food(Korean and English name)

Scientific name

Hordewm  vulgare
Sovghum vulgare
Fagopyrum esculentum
Clyeine max
Phaseolus angularis
Phaseolus aureus
Brassica juncea
Aster scabar

Capsella bursapastorts
Undaria pimnatifida
Porphra spp
Laminaria japonica
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Table 2. Specifications and operating conditions of gas
chromatograph used in this study
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Table 3. Sugar composition of nonstarch polysaccharides(NSP) in some Korea foods by gas chromatography
Sugdr u)mp(mtl()n (g/lOOg dry wt)”
Sample Rha Fue Ara Xyl Man Gal Glu U. Ac Total”
Barley [nsoluble NSP 1.09 1.68 0.34 0.06 231 tr 5.48( 4.93)
Soluble NSP 0.42 0.28 0.12 006 543 tr 6.31( 5.68)
Total NSP 151 1.96 0.46 012 774 tr 11.79(10.61)
Sorghum Insoluble NSP 0.37 0.27 0.03 0.02 0.65 0.02 1.36( 1.22)
Soluble NSP - 0.02 0.01 0.06 0.82 0.02 0.93( 0.83)
Total NSP - (.39 0.27 0.04 0.08 146 0.04 2.29( 2.05)
Buckwheat Insoluble NSP 0.29  0.02 0.01 0.09 0.53 tr 0.94( 0.81)
Soluble NSP 0.05 - 0.32 0.11 0.06 020 057 0.55 1.86( 1.58)
Total NSP 0.05 - 0.61 0.13 0.07 0.29 110 0.55 2.80( 2.39)
Soybean Insoluble NSP 0.14 021 2.24 1.14 0.70 3.31 527 0.85 13.86(12.44)
Souluble NSP 0.09 0.08 0.48 (.24 0.32 0.86 0.31 1.06 3.44( 311)
Total NSP 0.23 0.29 2.72 1.38 1.02 417 558 191 17.30(15.55)
Small Insoluble NSP - - 1.18 0.28 022 440 0.35 6.34( 5.50)
red bean Soluble NSP 0.07 0.02 299 0.69 0.14 031 034 0.81 5.37( 4.59)
Total NSP 0.07 0.02 2.99 1.87 042 053 474 1.16 11.80(10.09)
Mungbean Insoluble NSP - 1.00 1.54 0.15 0.19 421 0.17 7.26( 6.41)
Soluble NSP 0.07 0.02 1.42 0.28 0.22 0.38 0.79 122 4.40( 3.90)
Total NSP 0.07 0.02 242 1.82 0.37 0.57 5.00 1.39 11.66(10.31)
Mustard Insoluble NSP 0.07 tr 0.46 1.46 053  0.79 9.07 0.66 13.04( 1.97)
leaf Soluble NSP 0.26 0.13 1.92 tr 0.13 113 033 8.61 12.51( 1.89)
Total NSP 0.33 ).13 2.38 1.46 0.66 192 940 9.27 25.55( 3.86)
Chwi [nsoluble NSP 0.05 tr 1.67 1.10 0.48 0.77 708 0.57 11.72( 2.45)
Soluble NSP 0.33 0.14 6.03 0.24 0.14 1.43 1.20 7.37 16.88( 3.53)
Total NSP 0.38 0.14 7.70 1.34 0.62 220 828 794 28.60( 5.98)
Shepherd’s Insoluble NSP 0.04 tr 1.15 1.19 0.51 1.02 8.34 1.15 13.40( 3.15)
purse Soluble NSP (.34 0.21 3.53 0.38 0.13 153 034 1047 16.93( 3.98)
Total NSP 0.38 0.21 4.68 1.57 0.64 255 868 1162 30.33( 7.13)
Tangle Insoluble NSP tr 0.17 tr tr 0.03 0.18 3.44 0.36 4.18( 3.71)
Soluble NSP 0.05 0.52 0.02 0.14 0.98 042 041 1024 12.78(11.34)
Total NSP 0.05 (.69 0.02 0.14 1.01 0.60 3.85 10.60 16.96(15.05)
Laver [nsoluble NSP 0.04 tr 0.03 1.64 5.79 944 tr tr 16.94(15.74)
Soluble NSP 0.08 tr 0.51 0.02 0.28 8.90 0.11 0.05 9,95( 9.24)
Total NSP 0.12 tr 0.54 1.66 6.07 1834 0.11 0.05 26.89(24.98)
Dashima Insoluble NSP tr 0.06 tr tr 0.01 003 507 0.11 5.28( 4.80)
Solubhle NSP tr 0.82 tr tr 0.24 0.31 0.45 747 9.29( 8.46)
Total NSP tr 0.88 tr tr 0.25 034 552 7.58 14.57(13.26)

1) Rha: rhamonse, Fuc:

U. Ac: uronic acid
2) Values on dry basis (Values on dry basis)
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Fig. 1. Gas chromatogram for alditol acetates of neut-
ralized, reduced and acetylated sugar mixture

A: standard sugar mixture

B: sugar mixture of dietary fiber in soybean

(a) rhamnose, (b) fucose, (c) arabinose, (d) xvlose, (e)
allose, (f) mannose, (g) galactose, (h) glucose

T~28%% AL glglen, wivle
%‘?'01]3 rhamnosex | o 9leich 4

FobgFelis pecting] 74 dEl
7—}7—} 0.04% 2} 055%“‘ Ff=e] ek

52w Aokl i 79 e

rhamnose, fucose 9l uronic acid E°
2o Bax uHRoorEel Zavto glugoseid 38~
68%E z}x]st9d ov, arabinose®} xylose® Artak &
T4 v AR Fak

T8 H] = 3?_1],
9} ool

uronic acid 7+

frEe] gl TR/
arabinose 24 14~57%% 4 6} 7 glsl o], xyloses}
uronic acid® #T-FEo] gl FHEEL nF B84

vl Ao {o ghe] 444 ) "‘”E]—%v“r—ﬂ e} =
ok} E3), | «] 2$- galactoseﬁ} arabinose 3&ko]
=gton, ol dF ~°\ 5% pectin &%
nogalactanel &]gF Zo& ol 7% L‘¥
AAFe] B84 wH “L}LL%*‘F cellulose 2] -T+44l
o2 61~79%2 ApA|Bkg] o, Huby
el xylose2} arabmose‘: S‘Tr&loi Jodch A aFe P
441 vl A Bohek {4 pecting] 74 é 2l uronic acid 7}
44~80% % R-R-& FAlsty glelev, arabinose 2}t
galactose® @5 E]Oi algich #He} oy &4 vA
2okt ghel &4 M '”E+‘0L7‘? grErl gkl
N=HzT "]°34+ thajebe] 284 v dRohedgel s
glucose?} 61~96% 2. 7}%+ “»LC;}P_UL [A g =1 S Rl
?—A—]H\ﬂo] fucose & AL\B]»aok ’1»05_;]0{ olg\i\;}_ n]oi ’7],
thAlube] =84 W) HEohvkiolli= uronic acid 75~80

2] @] arabi-

glucose”7} F414

H
—1‘
el

| SRy SRR iy 303

Table 4. Nonstarch polysaccharides in some Korean
foods by colorimety and gas chromatography

(%, drv basis)
N Colori-  Gas chromato-
Sample

metr_\' ;,rdph\
Barley lnsnlublc \SP 5.71 5.48
Soluble NSP 6.86 6.31
Total NSP 12.57 11,79
Sorghum Insoluble NSP 1.92 1.36
Soluble NSP 0.59 0.93
Total NSP 2.01 2.29
Buckwheat Insoluble NSP 2.03 0.94
Souluble NSP 1.37 1.86
Total NSP 3.40 2.80
Soybean Insoluble NSP 14.72 13.86
Soluble NSP 4.54 3.44
Total NSP 19.26 17.30
Small Insouble NSP 8.99 6.43
red bean Soluble NSP 247 5.37
Total NSP 11.46 11.80
Mungbean Insouble NSP 8.34 7.26
Soluble NSP 352 4.40
Total NSP 11.85 11.66
Mustard Insouble NSP 14.70 13.04
leaf Soluble NSP 11.59 1251
Total NSP 26.29 25.55
Chwi Insouble NSP 13.59 11.72
Soluble NSP 14.69 16.88
Total NSP 28.28 28.60
Shepherd's Insouble NSP 15.40 13.40
purs Soluble NSP 14.72 16.93
Total NSP 30.12 30.33
Tangle Insouble NSP 5.77 4.18
Soluble NSP 27.53 12.78
Total NSP 33.30 16.96
Laver Insouble NSP 19.51 16.94
Soluble NSP 9.59 9.95
Total NSP 29.10 26.89
Dashima Insouble NSP 6.20 5.28
Soluble NSP 17.54 9.29
Total NSP 23.74 14.57

%7k sHrEe] sldl e, fucose’t awbolgdch 9
84 vl ARkl galactose 9} mannose st 7Hzb
90%<} 50% FH=Eel e, el &4 uHdEc
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grel o Eobrt ol 3Hi%9]
Fi5oll o] ole gum E Aol 3}
R,

gh, vy o g HAleke v HEThebat §H-S gas ch-
romatography BN o2 Z %k 7k} Blwgh A= Ta-
ble 42} irofch

Mo A ol A¥e) v AT ke
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Table 5. Comparison of total dietary fiber values of AOAC method with Englyst’s NSP and Englyst’s NSP plus

lignin (%, dry basis)
Total dietary fiber Englyst's
Sample T T e e - Lignin
AOAL methnd hn;,lwsts NSP*llgnm NSP
Barley 11.22 12.37 11.79 0.58
Sorghum 5.29 3.02 2.29 0.73
Buckwheat 5.40 3.35 2.80 0.55
Sovbean 22.86 18.00 17.30 0.07
Small red bean 25.65 12.36 11.80 0.56
Mungbean 24.04 12,61 11.66 0.95
Mustard leaf 33.97 26.48 25.55 0.93
Chwi 37.18 30.47 28.60 1.87
Shepherd’s purse 37.73 32.29 30.33 1.96
Tangle 48.43 2743 16.96 10.47
Laver 33.97 27.28 26.89 0.39
Dashima 3143 17.36 14.57 2.79
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