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Properties of Dietary Fiber Extract from Rice Bran
and Application in Bread-making

Young Soo Kim, Tae Youl Ha, Sang Hyo Lee and Hyun Yu Lee

Rice Research Group, Korea Food Research Institute

Abstract

Rice bran dietary fiber extract, which was obtained after termamyl treatment of defatted rice bran, contained
27.3~30.5% protein, 49.7~54.1% insoluble dietary fiber, and 1.9~2.7% soluble dietary fiber. Extrusion de-
creased the insoluble dietary fiber content but increased the soluble dietary fiber content, while roasting did
not influence those content. Each mineral element content was depended upon heat processing method. Ex-
trusion increased the water binding capacity and L value, while roasting reduced the water binding capacity
and L value. Scanning electron microscopy showed damaged cell walls for extruded sample compared to
roasted one which had fully collapsed cell walls. The increase of water absorption, developing time, and sta-
bility and decrease of the MTI of wheat flour-dietary fiber extract composites with addition of dietary fiber ex-
tract were observed by Farinograph. Rice bran dietary fiber extract had an effect on the bread making, result-
ing in increase of bread weight and color of crumb and crust, and decrease of bread volume and texture. As a
result of sensory evaluation, appearance, texture, overall acceptability were significantly different from control,
but flavor and taste were not different significantly up to 6% level. Heat treated samples had differences in
mean values, but not significant differences statistically.

Key words: rice bran dietary fiber extract, insoluble dietary fiber, soluble dietary fiber, extrusion, roasting

o gH-3lar Qi) o 79 bran
upo] ZAHsk] lipaseol| 9J3h A2 A Abo]
NEeg sl weks ARZ A
et w3l Aol fe 1E Al e AEE
o 7tat ATLE ol FolAL] Aol e
13 oﬂ 2-17].15‘:_}- u:ﬂ“: },\_]'_‘35’:_,,] Z?J7l—o]| e O:lb‘ol:g %‘_‘_
7 o] 9ol = lipase & A& Foll FAL A3AI]&= &
453 A Ee 245 ubA| =) weba extrusion,
microwaving, frying, roasting, autoclaving 52| < A=
Z 84 =, A" Ao)dfE stk 24 B
olUel Qlale] Ae)A 7)ol dEe wAE Ao
o2y e} Wang 5P wheat bran-g- 3HEA] 3 g

_])~

Corresponding author: Young Soo Kim, Rice Research Group,
Korea Food Research Institute, San 46-1 Baekhyun-dong, Bun-
dang-gu, Songnam-si, Kyonggi-do 463420, Korea

502

3 & AoldF(IDF) ¥ &84 Ao|4-(DF) &
o] ozt Ztasl ubdel =44 Aol AdF-(IDF) T
Z713ct e Bdtdch. Chang¥ MormisYs au-
toclaving¥} microwavingx]2]ell ¢]8]4] % oat bran2}
TDF ¥ IDF §efe] ZFas| =%t SDF g2 %%
Hhx) obechy F£A48F vkl Valiente 592 roasting
o] cocoa bean®] IDF % SDF &hefo] ¢332 uv]x|z|
okgror} IDF FAXEEL] AulA = lignin®] 7}
4 FA35} uronic acid ¥ g oA B

F‘O o&‘, iy

3, Aol o] 7154 o A9A FaAe] i
SM Aol & A Ee] FAlHel 52 37}
Al =k Aol R RtAEL] A= ready-to-

eat cereal, bakery products, &8 Soll tlekslA] 4%
o] gtc}. Pomeranz 52 "7}l wheat brang- 5%
72 Azlsle] okEg AS Azl et 7%014
< A7E e el Yt "R 8] i 23
7to] Wojzls F FAT FA9 AH3lE dogity



w174 Aol 42l

B3ty ). Toma 72 Ao f-do 2] 5-15%9]
potato peelS A 7}slo], Chen & apple fiberZ
Seked AMENE EASATh Atz E0% sugar
snap cookie2] A% A] 7|3} com fiber?] Al of v] x|
€ A%l tizte] Bwstde). e, ol2igt a4]o)
A5 i AEL A, 3, 2305 Al Ee] 2
°" FA 42 G A7 wiel AE F2A s}

£ HaasA Aol f WA ES AAlshs Aol
“628-3]";}'»

2 ATANE AP 22 A

[«
£91 $RY 24 Lok, ohEel ol

o] v] x| oJ kg o )i} w3l u]7l/~lo]xﬁl_?r_;;'—__%
£ WHRl Ariste] Abe AzY o 4“31 &
48 FA SAFIA o3 VR 5 sl Al

F2¥9] e 2bsgch
UL U4

=2

DA AR LA Rl B
A AR w17kE ARSI T AW Uk
I5F $EM 2 REHTALNE Aol Tl st
sbgstach Aol HFE HATE Sigmaskst
Louis, MO, USA)el|A] 2o df E44 kitE )8}
o Apgsteln

o|Ze) M2

£ A Fol 71 AR w7 ol7ke) Qs
£ dstol AW %3719 YBHHANE o) Espol
QA alch $EoIRe U7 45ked He7(A7
50 cm, ¥°] 22cm, FY7I714 Dl W2 #5719
252 120°CollA 2087k Fot Al =3t 24 ¥
e GrRAeIN AT S A3aaF o
248 7)(corotating twin screw extruder, Festina FX40)

AbgElgdon], 20% 8 Feko g £AX vl7} 30
kg A7bE 225kge] S22 F]lEA 2279

= 140°Co} ~ =72 AL 400 rppmel|A] A 238}
Ak Arlel ) ARl A, FHS, kAR 4
volume (v/w)2] hexane-S A7}t & 2edr]olA 315
W Ft AR, sty v7due] A uE AR F
Az} AR2 A4t

r}o & mlm

oj2t Aol 2 24

FEE9 M=

A3 Ao g8 503

g F Mz 2 o] A 2 150ge]| 0.6% termamyl
(Novorl) 1 L2 7haed 95°Celld] Al&d o2 xleka}
HA 1A7kEgE v % 171 & o733t oke 2RS4
volume (v/w)e] d5=2 33] 4, Hejdt F asisd
ok o]gAsled 17‘2 V\}“ AL W7tE 4
volume (v/iw)2] F-Fol| ek 718l 13]2] o e}-2-%)

E 35 o3, ozt 3]';3‘4. ~4712] wh o) 9)3}ed 3
Azl Ao M § FEE-L 50°Ce] AFHAZI| A 1%
Tt A2 F pin mill (FAZAA LR B4, -
20°C Y5320l Bsh Alg-3teir}. Total dietary fib-
er (TDF)y Prosky™] "%l 2] A3lo] Z3I3tgdc}. In-
soluble dietary fiber (IDF)2] &3} TDF A3 A)9} &
A w o F At B AEE celites 2o}
¥& crucibleZ o gHF o] 2 SDFEAE A 8=
BRI Al 95% oAlRHE, ol ECR o] el o}

TDFA ek 9} Zro] 105°CollA Az hula,
+H2 5A3e] IDFEERE #3lgicth Soluble
dietary fiber (SDF)= IDF A ekA]2] ofallo]] 959, o &k
<& 7h8ted AAARF crucible® o373} o8- IDF
oF Fdghupy o2 2Aslqdc)

L do

RN & Aol TS 0jSfax Sit 2
k\
u T

ZAH, 3] AOACH "l Lt}a} 23 oh
27)4%eke AOAC method 985.010"Z A}-8-3}0)
ICP2 SAsiadct. dxeigt w7kl d {5552
A H #3235 FAFH A3 0] 7 (scanning electron micro-
scope, model 1820, Amray Inc., Bedford, MA, USA)S
2 10000) ghehslo] FHakaeic.
o2t Mo FEESS HIIR LR HeleTeh=
a7 Aol d FEES 7K US| A
= AL AACC method 54-2190& l&s}edc}.
dHS 3,6, 9% FHA Ao m7}$ 300
(14% =715 re Fste] A 1efte
8, WFEE A A1 7L, oF- A, MTI 58 }_43}%5}.

Aol X|=

Aluk2. AACC method 10-10A""E A L.3}o] wlry)ls
100g, det 6g g 3g, & o] ~E Sg, ¥
B-f- 2 g¥ &5 AHEste] Al 23t &, IR o]
Zhell 4] EtE Ao d-FEES 3, 6, 9%° v &R
28| EHF Ve FU 85 HrFske] Kitchen Aid
Mixer (Kitchen Aid Inc. Model K5SS, St. Joseph, Mi-
chigan, USA)ol|A] 3% A% mixingd}te] doughd 4}

=AM 3g,



504 A EeE|R] A 294 Al 35 (1997)

t}. Pojzl doughs= &% 30°C, A4 80%2 1H
%) fermentation cabinet (23 FAH)AA] 247} 9t
MtE A7 o w, 2§ 558718 13P¢E Fo roll spac-
ing-& AH-8}ed 12} punching-2-3F t}2- doughE t}A]
bowlel] 27 4033 23} punching-g 3ttt 2417k
WtE 2 ulA dought sheetings} moldingS &+ ¥
panol| g7 55%-7ke] 3iw§_(prooﬁng)z AR e
baking oven (H%d-Zg hell W3 220°CellA] 2583
baking 3} 31},

Alyto] Mo gl B2 XX

Al = CR-200 Chroma meter (Minolta Inc., Japan)
2 431 LA E), a8 45), bEAERES
sdoe 53] 24gte] FFheZ ephich w5
£ Chen S%o] ARE3F HPH 2 2 polyethylene 14 8-
gl 1g9] A8 Z2F5 30mLE 71¥F Vortex
mixerZ 137} 410] A-&ell 14205t A3 b
12,000x gl 1537 A eiekleh. WA eF
zolg wie) 3 QA RBE ATzl 1587 B
V& A, FAZ TG o)A S FAUZSN F
A% Pagon Fre S e U3 Az
Fefate] Apol & By o AXbsleict

243

Aol £

Loaf?] F-Al¢} *3)%= baking3l loafE 1A]7Hz4t
geel WA ol SYstoler, 29 FAA
W 0 2 ZA5)9 ). Crust color &} crumb texturet= |
wl 2427} Fol| §9te @ 7JAFEel T, control loaf}
ulszsted 19141 1074419) B4 AHsisieh,
Ajwre] TS24l

15l ESTE ST 2he
309 ATUL A 6}01 *J_*l sodch %, 2okl
o)z *401 ARAEEE 5 6 9% Aol il e
A o1 o, a4z, A A ol
(3] chmchell 4] 9 (Hets] FehpiAle] B4E A
g3io Wrhstalch. ARE WEAA AR 10
57 T2 Gob BEAARIA AR
AASG T AT ANOVAS Sfal 24]"s)g] v
4-2] 4173 A& Student Newman Keuls Test''& A8}

et

I‘_n..
|

]

g g

AlRo| 22|55 43

Table 1. Proximate composition and dietary fiber con-
tent of dietary fiber extracts extracted from termamyl
treated rice bran (dry basis)

Moisture  Fat  Protein” Ash IDF SDF
(%) (%) (%) %y (%) (%)
Raw 11.0 2.0 30.5 122 541 19
Extruded 95 1.8 294 94 497 27
Roasted 10.5 2.5 27.3 13.2 523 22
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"Total N% x 6.25.
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Table 2. Total mineral elements in dietary fiber extracts
obtained from termamyl treated rice bran (ppm)

Table 3. Color and water binding capacity of dietary
fiber extracts obtained from termamyl treated rice bran

Minerals Raw Extruded Roasted

P 26,600 19,000 31,975

Ca 1,375 880 1,300

Fe 183 157 183
Al 68 60 68
Mg 13,975 10,825 13,975
7,950 9,300 7,950

Na 16,525 18,175 16,525
Mn 456 275 456
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Samples Color Water binding
a b capacity (g/g)
Raw 74.6 1.3 18.0 3.6
Extruded 76.2 1.5 19.0 4.2
Roasted 72.7 3.4 21.0 3.4

15.8kv X1.88K ?B Bum

1353.8kv X1. QHK ?8 Baum

Fig. 1. Scanning electron micrographs of defatted rice
bran dietary fiber extracts (A: raw (X1000), B: extrud-
ed (X 1000), C: roasted (X 1000)).
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Table 4. Farinograph data for doughs prepared from
flour containing 0~9% rice bran dietary fiber

Samples Absorption  Development  Stability .1

(%) time (min) (min)

Cotrol 67.3 22 37.6 40
Extruded (6%)  71.5 2.8 395 20
Roasted (6%) 69.5 2.8 43.6 40
Raw

3% 68.9 2.8 412 30

6% 70.0 34 44.0 20

9% 71.2 34 44.6 20

MTI: Mixing tolerance index.
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Table 5. External appearance and texture of bread
containing 0-9% rice bran dietary fiber extract

Loaf Loaf

Specific

Crust Crumb
Samples ?g) (‘C,;l;) (C\III(I)}/.g) color” texture”
Control 136.9*  850° 6.21° 8.0 9.0

Extruded (6%) 145.9"  680° 4.66° 6.5 7.0
Roasted (6%) 142.6°  753° 5.40° 75 7.5
Raw

3% 138.8° 817 5.89° 8.5 9.0
6% 142.2°  73(¢ 5.13° 8.0 8.0
9% 145.5°  630° 433" 6.5 6.0

"Scoring based on a 10-point scale for each dependent vari-
able; higher values indicating better quality.

sbedeiMeans within column with different letters are sig-
nificantly different (P<0.05).

Table 6. Color values for crumb of bread containing
0~9% rice bran dietary fiber extract

Color
Samples
L a b

Control 71.53 -1.73 9.86°
Extruded (6%) 67.10 0.91° 17.72°
Roasted (6%) 64.47° 1.54° 16.64°
Raw

3% 68.78" -0.42° 12.65¢

6% 66.50™ 0.32° 14.68°

9% 64.69° 1.30° 17.56"

“bedeMeans within column with different letters are signifi-

cantly different (P<0.05).
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Table 7. Sensory evaluation score for bread contain-
ing 0~9% rice bran dietary fiber extract

Table 8. Sensory evaluation score for bread made
from heat treated rice bran dietary fiber extracts

Overall Overall
Samples Appearance Flavor Taste Texture Acceptability Samples Appearance Flavor Taste Texture Acceptability
Cotrol 7.03 563" 590" 640 6.30° Contro} 6.81° 543" 6.07° 653 6.27*
Raw Raw, 6% 437" 523 503" 523° 5.03"

3% 513 570" 507" 5.60° 5.53"
6% 4.30° 527" 493 500° 5.00°
9% 3.37 4.07° 3.97° 3.97° 3.80°

*»<d\eans within column with different letters are significantly
different (P<0.05).
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Extruded, 6% 430"  4.87 410" 427" 430
Roasted, 6% 377 457 4.60° 497 4.87

*» Means within column with different letters are significantly
different (P<0.05).

2} 4] 7 Aol Frgbdba Bowrgh uh glek Auk
el 7132 Ee] A, NEF7} 6.3022 3%} 6%2
5.5337} 5.00 214 3) xol& Bylom o|4ke F
ZeAE #x8] F& ghg Hed AEse e S
Holx| gtrh.

dxzl s 2elgt 6% v HNoldfFEES
7Vsted A& A 23 A 3}(Table 8), 3713k Aol A
FZEE2 we) o, g, 227}, AubA <l 7] 5 %
A izl folAel Aold: Hgout FE £
gl 2}o] & wolx| oo} A e]of &t F & WA| o
ottt Aol dFFEE FollMe Al Ae)dwFE
Fo] BE BeHAl seprliei 2 He Y HF
Helg AolAdwFEgrd Foate ddeA=EE
=2 g vehicl o] A Wang %] H3g
Ao}l dxste AFE Bedor, 152 dEAY
S 3R] 92 WSS Arsie] BE Aol gk
3}E Hrlste] whE Alwac} Bouh W23 e 9)
o] o] $atglon HAH g FL FAY AF
& Aasigicty Bastgoh o4kl HAR w7t
A Z& Aol F-3EES Hrlsle] ajo|Af 4

< Az o Aol E2)3tabyql Al wak ohy
g} A AL v B9 3% Al red
7 9% olAke] Hrle o1& Aol
ulzba] AlolAdf % Al wrkgh Al A F-3}

do ot

-

!

= =
3p7] falxde wet Aeo] Fa FA & vAA
e Aol frol %0] Fasirt
2 <%

=223 v]74E A (GEA Y, HEHE) F ter-
mamyl 2 A 2]sle] Q& w7}t M| {FEE2 273~
30.5%2] Al 49.7-54.1%2] B84 Alo|Hf-(IDF),
1.9-2.7%2] 484 Ao 4H(SDRE sldct. st
23| olste] IDF ek 7has]g] ot SDF &
& Z71g ubd, 2exaled e A sk wt
[=]

sdsteh 17 Aol A RS 1A% < @

X



508 YA EFHE A A 29 A 35 (1997)

ol 7H¢ wstem A ARE AteldlMe 2
ARk F714 kel Aelzh Rt HaAeE Al
7} 7hd 2 Lgh 7MY 52 ad) baks vhebg ot
YT A5e 7 12 LS Yehloh 154
< A 23l 2A FFHEA o BEA e o
A ok wbalekgtet. FAlvl Aol o)&k Az
o B2 4P AmE e Ay 4
o], ¥&Ae g ARy g AEy 23s)l s
ek o Aeldfel e Sohgel e
7122 FREETE AR 2 A s = 273}
ok MITGE 493] 24abieh HE 99T A%
B MY & $EEFEE deplon, dAelR A
B5e WEHYAZL 2 dHEE By
MTIgkeli= o338 F7] esket.

Ao A f3E 2L Auke) A Fol| Ao Foi A
o) FA Z7h, B gk, A iy 2 o] e
7t 9 A7 o HAges, 6% W RS
S RS o G2AFY AEs TS AEEel v
3 7h 2 ke vk Aol R5AAL A, A

NHH F2FE) WPh Anel FRol A G2
ol flch. 53, Akl olek, 2z Wbl vlEE

£ Az} folael Aol g wel W3t el A5
6%2) HrAAE F242 Aolr} At AAY S
el ARS AoldldE ARE el Hagel
Aol g LA EANOZE §22 Ao E Ho]
A elskeh. olarel eAAl AoHE 2R % o v
RolA 2EY AOUAZELL WA A
AWRAZA 697 ABel) 2 F3FE T @i A
e 4 e ALz AN

i

Ao

1. Payne, T.J.: The role of raisins in high-fiber musli-style
formulations. Cereal Food World, 32, 545 (1987)

2. Weber, FE. and Chaudhary, V.K.: Recovery and nu-
tritional evaluaion of dietary fiber ingredients from a bar-
ley by-product. Cereal Food World, 32, 548 (1987)

3. Wang, W.M,, Klopfenstein, C.F. and Ponte, IR., J.G.:
Effects of twin-screw extrusion on the physical pro-
perties of dietary fiber and other components of whole
wheat and wheat bran and on the baking quality of the
wheat bran. Cereal Chem., 70, 707 (1993)

4. Chang, M.C. and Morris, W.C.: Effect of heat treat-
ments on chemical analysis of dietary fiber. J. Food Sci.,
55, 1647 (1990)

5. Valiente, C., Esteban, RM., Molla, E. and Lopez-An-
dreu, F.J.: Roasting effects on dietary fiber composition

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21..

22.

. Chen,

of cocoa beans. J. Food Sci., 59, 123 (1994)

. Pomeranz, Y., Shogren, M.D., Finney, K.F. and Bechtel,

D.B.: Fiber in breadmaking-effects on functional pro-
perties. Cereal Chem., 54, 25 (1977)

. Toma, R.B., Orr, P.H., D'Appolonia, B., Dintzis, F.R.

and Tabekhia, M.M.: Physical and chemical properties
of potato peel as a source of dietary fiber in bread. J.
Food Sci., 44, 1403 (1979)

H., Bubenthaler, G.L., Leung, H.K. and
Baranowski, J.D.: Chemical, physical, and baking pro-
perties of apple fiber compared with wheat and oat bran.
Cereal Chem., 65, 244 (1988)

. Artz, W.E., Warren, C.C., Mohring, A.E. and Villota, R.:

Incorporation of com fiber into sugar snap cookies. Ce-
real Chem., 67, 303 (1990)

Prosky, L., Asp, N.G., Furda, L, Devries, J.W., Scjweoz-
er, T.F. and Harland, B.A.: Determination of total
dietary fiber in foods and food products. J. Assoc. Off.
Anal. Chem., 68, 677 (1987)

A.O.A.C.: Official Methods of Analysis, 15th ed., As-
sociation of Official Analytical Chemists, Washington,
D.C., p.161 (1990)

American Association of Cereal Chemists: Approved
Method of the AACC. Method 54-21. The Association,
St. Paul, M.N. (1983)

American Association of Cereal Chemists: Approved
Method of the AACC. Method 10-10A. The Association,
St. Paul, M.N. (1983)

SAS Institute, Inc. SAS/STAT User's Guide, Version 6.
03., Cary, NC (1988)

Saunders, R.M.: The properties of rice bran as a food-
stuff. Cereal Food World, 35, 632 (1990)

Aoe, S., Nakaoka, M., Ida, K., Tamai, Y., Ohta, F. and
Ayano, Y.: Availability of dietary fiber in extruded
wheat bran and apparent digestibility in rats of coex-
isting nutrients. Cereal Chem., 66, 252 (1989)

o134, Feist: o) Aol fe] 243 HAH % A
pxsol wlAle e WRAEHUHA, 26, 288
(1994)

Van Soest, P.J.: Use of detergents in the analysis of fi-
brous feeds. 3. Study of effects of heating and drying
on yield of fiber and lignin in forages. J. Assoc. Off.
Anal. Chem., 49, 546 (1965)

Luh, B.S.: Rice: Utilization. Vol. II. Luh, B.S. (Ed.),
Van Nostrand Reinhold, New York, p.330 (1991)
Sosulski, FW. and Cadden, AM.: Composition and
physiological properties of several sources of dietary fib-
er. J. Food Sci., 47, 1472 (1982)

Chen, H., Rubenthaler, G.L. and Schanus, E.G.: Effect
of apple fiber and cellulose on the physical properties of
wheat flour. J. Food Sci., 53, 304 (1988)

7l s, o|ALE, o] ¥ F-: vl Aol ARt o)
29 elgzAsh o) FABA| vl A A% U7
A E33tE =], 29, 90 (1997)

(1997 19 139 &)




