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Abstract

Neutral detergent fiber(NDF) were extracted from the Nampung, Milyang # 23, Whasung and
Jinhung varieties of rice by neutral detergent fiber method. To determine the properties of NDF
three factors were measured : water-binding capacity(WBC), Fe-binding capacity and sodium
taurocholate binding with NDF. The average WBC of NDF was 5.60+0.87gH,0, g NDF, and the
average Fe-binding capacity ranged from 24.63% at pH 5.0 to 19.6% at pH 6.0 and 48.98% at pH
7.0. Binding of sodium taurocholate with NDF was determined in vitro using C-14 labeled sodium
taurocholate at 1084M sodium taurocholate concentrations. NDF binding of Jinhung was 27.87%
while Nampung, Milyang # 23 and Whasung measured 32% each. When sodium taurocholate
concentrations were raised from 40uM to 240xM the tendency of binding increased as the

concentrations increased, but not linearly.
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A F-8 a2 d7-F sta glo 4 Ee 9%, §3,
& 5ol 25 +58 BH 54l 442 njx=
2 ool B2 o3¢ o) Fot U AR YA s
7] e Aok,

$2l9] A8 AF Foll £ 4ol 4Ho] FHo] i Aol
B 2 F F40) H& goj i A7 BA w4k
362 53] 5 59 A EF do|, Hu], AR Y3
of 1 AEE vlu FEF d7s FokHE F sl

# AFol M o) g} winje] Hf4 FHORA JHH
8t 548 ol 83k} neutral detergent fiber W&
o] &8t Aol fre] B, ol F Holdf 548N
+ 7 ¥4 (water-binding capacity, WBC), H-#3}¢)
7 %9, bile salt(taurocholate) &He) A 5o vla
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Z+ 354 4§ Satake-THU 35A A& 7| (Satake
Engineering Co,, Ltd, Japan)& ol-&3}ld #nj& ut
=3k
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AACCe" ¥ 2 2 neutral detergent fiber (NDF)
+ ¥E3eit & A& 1gol AL Al neutral
detergent - 100m/(Zgol A= AL 3% 60C A
E9] FZolA %o x4), decahydronaphthalene 2
ml 181 Na,S0; 0.5g¢ £4d& derf, 5102
Hell B8 719§ sta & 95 sl Fe Ad=
6022k A3tk oF 8500 x goll A 10483 "+
2ot FTY-L wEa bl mAF FF5(100C)
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300m/ A =& ststo] U4 -Eesigio

o] NDF Zt4}oll a-amylase, hog amylase(EC 3, 2,
11, Sigma Chemical Co., St. Louis MO)% 0, 1M
sodium phosphate &%, pH 7.0, (0,1M Na,
HPO, 30,5m/ ¢ 0, 1M NaH,PO, 19, 5m/ & %3l
100m! & 2hE)el o] Majste] s HEL AA
BT,

Coarse glass-frit (ASTM 40-60xm, 60m/) filter
funnel o1 v+ crucible ol 1-3g & Z& fel&S H 3
B2 Zn A4 L AEE Axst FFE T

t}, 7)o g~amylase-& H218t NDF ZH4HE &<l o
3}5}%1‘4 AR 500ml 3= 2AE FHRTE AL
% acetone 75-80m/ & 43L 110C ovenollA sHxut
AzAZ ¥ ges Faig

% Insoluble dietary fiber=

(wt of filter+residue)—wt of filter) %100
wt of original sample

Neturaldetergent 842 AACC ¥l o2} o-g-ab
o] ak5-%i t}. disodium EDTA 18, 16g & Na,B,0,H,0
6.81gel & 150mi & ¥ 5§ wi7x sdsch
sodium lauryl sulfate 30g & 2-ethoxyethanol 10
mi-E 700m/ &) =A-F Eof o gke} gofol] EFEY
tt, H,PO,Z pHE 6,9-7. 1% A3}
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A& 0,5g 2 50m/ screw cap * gl YL (dupli-
cate) =7 £ (95-100C) 20m!/ & g 42 * B<
-z 4 1587t G slEA 20 EEo F} 55C7
x P A 70 & amyloglucosidase & < (amylog-
lucosidase Sigma Cat, # A-9268, 15% v./v in 2,
0M sodium acetateacetic acid &%, pH 4.5) 2
m/ & H7Hska 55Tl A L5417 $< §23 8 3
ok, o] A& ol A 3087t FolHA 5 AL Ay
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WE da AoA 147 F<t s Tkt glass
wool & 2-& porosity 7} 10-15¢m ¢l 50m/ medium
Gooch crucible ol oJ23lg th, crucible & 75% eth-
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% soluble fiber=
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2 = (Water-binding capacity, WBC) &4
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NDF w22 23 4| 89 4o|4+& Camire &
Clydesdale %] ®oll utet H-3-3 Afshe AEE &
A AR 1 0g2 600C A7) ZoAA 443t 3 5A7
¥ 2|48 conc. HCL & =0} Whatman #1 o33 &
o 3}8ke] 50m! volumetric flask o 9.2 ol & &%
+2 RHo,

248, 3nm ol A 2 5ppm, 5 Oppm Fe #F8%E o]
23t Al mde] i H¥e 48 ppm BHE FH
BHiL o] & thA] pg g o2 HASIG T 4E2 Aol
£ 247 0,5mg4 100m/ 4+Z flask ol # sk pH
Stel] ahE AT Aol & ZA 3] A8 pH 5.0, 6.0,
7.0 $38AE 25m! 4 HIbsiHch 7)ol 250ppm
Fe A& 1m/-& ¥ 30C A7l A 244 7 ant
&tar ©] A& Whatman #1 o 2] & o] &8lo] Biichner
A7) et S Tsigict,

48] ol FHTE o ThaE Mol £ T4}
€ of B9} ¥ 100m/ kijeldahl 38 Falol &5
conc-HCL 10m/ 2+ 9709 u]5-4-& ¢ 1037 &S
o}, Jhdo] B¢ ¥ 438 A Whatman #1 o #3223}
# 4 50m/ volumetric flask ol F47b4 AH ), oA
€ Atomic Absorption Spectrophotometer(AAS)
£ o] &3to] 17 248 3nm H VA FR=-E 23}

Ay LS BE B

44 MY FHE ug g T GASEIG G HoldF9
AE A49 &2 A4 ¥ Yo Ao el
A L84 HEds wd ghog giv] o]lE FF i %
2 AArsid

Aoty i BEFM-L 1, 000ppm Fe fisher
certified atomic absorption =& (209% HCL ol
48)-% A8t ok, =& A R analytical grade ¥

o]- 28l 3, 717+ EF conc. -HCL 2 AaL Hol2
FHTE Ao AREEAY,

o] A% ALY atomic absorption spectrophoto-
meter(AAS)+ Perkin Elmer Model 238022 air
-acetylene(C,H,-air) 2¥& AH&3}% 1 single slot
head & Z 11 3 279 Pt-Rd corrosion resistant
nebulizer & AH&-319ic}, lamp+=
low cathod lamp & AH&3F% t},

iron-specific hol-

cHEne| HE

Sodium taurocholate & 0, 1M NaClel 59 &
100#M sodium taurocholate 5m/ ol C-14 labeled
sodium taurocholate 0, 05.Ci& &3stch 7ol
NDF 4 & 80mg & ¥ 37CE 23 d AgrlolA 14

7} incubation 3t ¥ ©|Fol4 3mi & FHskd 30, 000
x goll A 103 |4l Ee S oHen,

PPO(2, 5-diphenyloxazole) 4g, POPOP(1, 4-bis
(5-phenyloxazol-2-yl) -benzen) 0, 1g & toluene 1,
000mi & &%she] scintillation cocktail®¥-& %
o}, Counting vial ¢l scintillation cocktail 10m/®
£ Yo {48 A5 0.5m/E ¥ Beckman
LS-3081 Liquid Scintillation Counter & 544
ok, 4 H5s 18] g2y 2EEHNAE C-14F
AHEE T &R E2 W2 & NDF & H7sHA
@ 23t o dEF dpm o A& dpm Apol e}
o] 2 NDF %] Aghe g sasia ol kAl 100uM
sodium taurocholate off Tt gto & %**E}Sﬂ\:} =
&, sodium taurocholate &) $$194+ tauros[car-
bonyl-C-14] cholic_acid sodium salt(Amersham
International Plc, White Lion Road Amersham
Buckinghamshire England HP 79LL) &

specific activity | 56mCi~'m mole 104 xCi/mg

molecular weight . 540
radioactive concentration: 50uCi/m/

olgich,
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S HoldF ¥4I 3% du)7t 3,19%, B 23
37}t 3,.36% 2 JH% o QA 35 34 AEe
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Table 1. Amounts of dietary fibers of brown rice, milled

rice and bran (unit ; %)
Insoluble Soluble Totatl
variety dietary dietary dietary
fiber tiber fiber

Brown rice

Nampung 3.83 3.18 7.02
Milyang #23 3.98 3.36 7.34
Whasung 2.77 2.14 4.9
Jinhung 3.39 3.09 6.48
MeanzS,D. 3.49:0.54 2.95+0.55 6.44+0.77
Milled rice

Nampung 0.1 3.47 3.58
Milyang #23 0.15 2.26 2.41
Whasung 0.21 3.38 3.59
Jinhung 0.19 3.08 3.28
MeanzS.D. 0.17+0.04 3.05+0.55 3.22£0.56
Bran

Nampung 21.28 0.77 22.05
Milyang #23 23.79 0.41 2450
Whasung 21.58 0.57 22.15
Jinhung 20.28 0.92 21.02
Mean=S.D. 21.73£1.48 0.720.22 22.43+1.47

dogt wjw)e] Aol dfol FI AT 579

41%-0,92% HAA

wreld & Aol df e $F, Yt 233, Hq4 W
A% "Anjst 7 7,02% , 7.34%, 4.91% 2Ea 6,
48%E QA 559 AolAf FFol thh & Holq)
ot Yol s g 3.58%, U 238 2.41% 1
g0l 3,59%, A&ol 3, 28%% YutAl FF2] 404
+ o) oAl FEol wlal wsirh As BF 22
05%, W& 235 24, 05%, 33 22,15% 8| A Fo
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4 Frez Helol FEF st A7 Bt U= F
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Y Fol s 4 FFe TR Holdfo &3y Mg
o A 4 A4S Hel g Aot Ags Ao
=l 4= Wenlock 5¢7] 32352 #3t 85 D7t
& 5 AF 63%, FFH7 TR SAF 35Tl A3t
o WS °]-§-6M Aol dfe S A =t Y
ok, wld R4 Rt AR4, lignin € 24 S48
oo, ol9] §F F AoARE B}, olFo] AL
42 ARlY e widR4d o Fel 2.427100g
AZ2 9 =7} 0 1g ligninol 0,6g 22 & 4o|dF%F
o] 3.0g100g 2% ¥ A4 &, D& 238 o)}
Fr2kgt grelch,

Prosky 5-¢%0] 130 &7 A& 4] A-FLol4
A4, S Yorabgg o) 4l AAR AT YA
Zholl Ashe) zfeir} Zlowl, 4rhga & 4o)df &k
2 0,44%-9, 83%7Hx] A Bt cheFstgi o, §H9R Bingh-
am 5§89 ZAgE FZqlo] Uyt 4 Abell A 4 # sH= 4
ol A-f9 2 19,945 3g day $1tH(19773). Chen
FUoo o5t A, S5, 2 Fol ol A&
o u]3] 714 Aojdfo wlgo) Fou, ot TH
o 284 FHe F5 2rgolgi =4 ML
uronic acid 7t F oha W2}, Baker 5¢“Vo] 82%F
o] obg FFolM AfLt UFE G AL HF
NDF 2 0-31%% 20 5% o3t A-f4% 5%
A Fol 75, 3%% . A7]NA Ao NDF @82 E7|
Fo® 29 0+0,26% % ¥ AYAT MrkE o4 ¥
o}, Marlett 54?] NDF %'yl # Southgate ' >.%
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NDF zH4}7} 36, 7+ 1, 9% & ol-$ f+H3t 248 Jelig
2ou 2 A¥A ek ol7} Foh ol A&7 YA
7) 222 JAEch

Schaller 5490 At A-E9 Aol f g5 2A
of $-84 4ol dF BHFL 36.4%H3L, HAE 2L 8%
& Hase] go] $84 Aol dF ¥ £ A Aot
o2 -FA ok, Southgate®”7} ¥ 1%t F-F5o ¢+
" YoldF &gl A A F 49 TDF(total diet-
ary fiber) §5-2 2, 74g 100g ol =dll £ Ag) U
23% 9} wjedt grolgirh,

44%9] g Van Soest 9 neutral detergent ¥ 2
2 #-4% A3 NDF ol w2 1%, 60% =29
< 4.6%, 1009 U2 7.2% ok ohebd Aol g
AN S FH717] f 2% Aol R Hel 12
e 2 A she Aol F2 oz AldEch 4Hol4
o} $40 flol A AfolE JMH e+ 8L 987}
A7t ok, F, d&27], pH, AU §o] T2 &
e HZh oy,

T2t (Water-binding capacity, WBQO)

Robertson 57o] o} &3 |42 Yoz ++ =
Y5 A Ade & 29 Aok & FEeld FE3
4ol 4G(NDF)2 WBC+ 4,59+0.63g H,O g
NDF o2& 713 dm, 9o 238 4old+ WBC=
6.41+1 22g H,0 g NDF & 1% A yetxict, &
A Aol 479 WBC7 6,24+1 45g H,0 g NDF 1
Fu AF Aol WBC~ 5161 88¢g H,O g
NDF & i A9 dutA) afolol] FAIH 2 R4 o
£ Aol vhepbA] kgt

Table 2. Water-binding capacity of neutral detergent
fiber samples by centrifugation method.

Water-binding capacity

Variety Mean=S.D.
{g H20/g NDF)
Nampung 4.5910.63
High yietdirg
Milyang #23 6.41+1.22
Whasung 6.24+1,45
Traditional
Jinhung 5.61+1.88
Mean+S.D. 5.60:0.87

FH A EaheeiA)

Sosulski*®7} A<} NDF & &A% WBC+= 3.15
g H,0,/g NDF o]§l.2ud, Schaller §4%o] 42t 1
Aol WBC+= 47 9 7g H,0 g DF, 85¢g H,0 g
DF & @ #47bofl ol 7t Zich

AE g o} & WBCY &3-& o-¢ £34% £4
2 Aol go &, 4Hold# %, AT, &
by 2HA Ha ol met WBCgtel &elzt
2 xo g Jepidriee, ol WBCE 437 gt Al
gz Ao tated o 77 Basiohe RS g Foh

pH Hslof| ot HEatel g

S, Yok 233, 34 2En AE 4FFY AdlA
NDF 9y o 2 544 Aojdfrot A¥del 2PH =+
23 317) §5ted 24 NDF 27t 7H2 5L e A2
seke AAS 2 38¢ A 2 339 Ao

Table 3. Endogenous iron contents of dietary fibers

Variety iron (1g/g)
Nampung 172.5
Tigh wieloing Milyang #23 144.5
Whasung 144.5
raaitional Jinhung 162.5
Mean=S.D.

156.00+13.89

FEo) 172.5ug/ g, W 2357} 144, 5pg g 34
ol 144, 5ug/ g d8 1 A o] 162 5ug g o2 FEI
o A fel s vebbA ekstoh P EUNSel I
ok 23% ®ujollA ¢ A-¥e] k2 100g T 12.0-17.
7mgoldith olF e dnlddlel TfHE HEY ool
i, £ A¥-2 A8 NDF U dd dgolch S d
Fusol & EEo) mhet tht o]t QLo Wu] 100
g3 @+ 2, 76mg o] TH=lof YrtaL st 54RE 9
2ast zolrt ik FEF Lee549el Z2|¥ pinto
beanol4 2% NDF9 Fe#®&-2 1592+12 00
ppmeolgli, ADF 9 Fe %2 5 31+£3.25 ppm2&
Aol 49 & wyloll el Aol 7 ok 47HA] A &
« 4% NDF ol 250ppm Fe A3-&4 Im/-§ A7
stir 2t NDF ob¢] 29328 S Ao 2 490 2
c}

NDF ol o & d39 2¢A =+ pH 5. 0= 4
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Table 4. Percent of total iron bound by several neutral
detergent fibers of rices

Percent of total iron bound

Variety
pH 5.0 pH 6.0 pH 7.0

Nampung 24.17 16.25 43.50
High yietding

Milyang #23  27.09 11.64 50.36

Whasung 22.43 28.64 50.36
Traditional

Jinhung 24.84 23.03 51.71

Mean:S.D. 24.63+1.93 19.64+7.65 48.88+3.71

2337t 27,09% & 7 w31, @80) 24,17%, Aol
22,43% 183 AFo] 24, 4% 2 e o0 A] B 3he
FAAA FolA= gt pH 6, 0o d & oAl E o
£ Aol Igta, Y4tAE pH 5 0lA o 418 A
F-E 25, W pH 7, 0 A= pH 5.0, 6, 020419 A
$HE Yrhe WA Fobd AFe] 51 71%E 71 ¥
31, "WeF 238, 84do] 50,36%, FEol 43.50%F e
et o)# %t Aabe Lee“ve] Aot of-$ uj=d)
ek

Aol Frell gt Hy-2] AY FHolAe Hge A
do] 83t} -FAuell s pH 7t 7 0l gAY HS
£ o EAEc, ola 27t H-fo] BajAo] HE
hydroxide & A4 3tA A0 271 HFo] hgAo)
2 pH+= 6,450,052 o] pH+ 4% W&£E pH
Hejolh, 271 Aele] B3 NDF & gt 238 ol
Frh ol W] AYFL HE 55, pH, HKxY,
gz, AY WA 559 ok gL Y
ch4es0 NDF b4 -#-3he] 2 -2 pH4, 0] shell =3 =
A FolEal, pH 5 004 F7187) A &ske pH 7.0
TH oA H el PO, o) P 2 AYE
o= dAj,

Aol d ol o H¥ FEhe 2 559 ascorbic
acid, citric acid, phytic acid & EDTA o 2}& 73}
A QAR E=3F obnji Al 9, 52 FE A A
°]i, taurocholic acid £ 3t 352 RAAI}E Z
<. =tetA ascorbic acid, fruit juice, EDTA -5°)
Aol M HE FE 271w ol& Holdfet 2
T A Ll 5ol )Ad sk Ao sy,

Camire®®g-o] pH ¢ |xe]7} T3 Ao)4H
¥ gto] Aol ulxl& o goll wE AE-& S84 pH,

o5} wo)e) Alo]gfol Wk A7 581

<, ANel7t Al WASA Jare wl Aok vast
Rt & Fole A7} He Aol uls) d4ae) A
of 24 J8g vlonl, B4o] med T P, pH
of webd s WEst Foh

SHEHe e

g599 4+ sodium taurocholate & 0, 1M
NaCl e 5o 100xM sodium taurocholate £-§ ut
& ¥ £%9 sodium [C-14] taurocholate & & 7}3}
H ok, °]Z# neutral detergent method & &% 4
o] 4 #(NDF)ste] Z¥% =& Beckman 1S-3081
Liquid Scintillation Counter & &% % Z = & 59}
e,

Sodium taurocholate 2] YA 5= A4 (1004 M)
o4 80mg<l NDF ¢ Zgshe Foe 35, 94 23
%, 3t4 9 AEelA %% NDF 7} 2% 32 54uM,
32.23uM, 3L 424M El3 27 87uMolh ol gt
Ag= FF0] b Aol A HolE e A QAsk
=3

tFozes HolAdRe 4T FEoAM sodium
taurocholate & = & 40, 80, 120, 160, 200, 240 M £
Hel 2 S o 21 FY FEo HIE 2 6ol el
ck,

5 AaTolA 40uM-160uM 7Hx = A A =5}
25 Fotehs AEge 2o, &Eel 3 e 2404M
M Zastdon, F4E 200uMAAH AgHES) o}
4 43kl oh, A E-2 sodium taurocholate & S5 7}
F7tol whel A LAl SIS AT

o] & Aol d vebd A F-E sodium tauro-
cholate & 5% F7tol et vla|fog FPPEs} 5
7FHA & sken, 2004M SsEolds 238)8 st

Table 5. Binding of 100uM sodium taurocholate in vitro
by neutral detergent fiber samples of rices

Dietary concentration of bound
fiber sodium taurocholate(uM)
Nampung 32.54

Milyang #23 32.23

Whasung 31.42

Jinhung 27.87
MeantS.0. 31.02£2.15
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Table 6. Binding of sodium taurocholate of various concentrations by neutral detergent fibers of rices

lunit: %)
Concentrations High yielding Traditional
of sodium Nampung Milyang Whasung  Jinhung Mean £S.0D.
taurocholate {gM) C#93
40 25.35 28.18 25.39 20.85 24,94+3.03
80 32.16 29.68 25.83 25.92 28.40+3.08
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