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Abstract

The physicochemical, rheological and sensory characteristics of Backsulgies added with
dietary fibers-cellulose, pectin and wheat bran-were investigated,

The maximum acceptable ratio of fibers was 10% for wheat bran or cellulose, 3% for pectin.
As the results of physicochemical analysis, cellulose and pectin had larger water-binding
capacity than wheat bran. Swelling power was increased with temperature increment. But the
type of added dietary fiber did not make significant differences. The degree of gelatinization
was measured by maltose content. The retrogradation of backsulgies was significantly delayed
by the addition of dietary fibers.

The retardation effect of dietary fibers for retrogradation of backsulgies was also proved by
textural analysis and time constant determination of Avrami equation. Pectin had especially
excellent delaying effect while the storage time extended.

There were no significant differences in sensory characteristics between the backsulgi with
no dietary fibers and backsulgies added with cellulose 3%, pectin 1% and wheat bran 3%.
Therefore, we concluded that cellulose 3%, pectin 1% and wheat bran 3% were the optimum
addition ratios, which have the delaying effect of retrogradation, and which could be accepted
as same as conventional backsulgies organoreptically.
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Table 1. Formulas for Backsulgies added with dietary fiber sources

Ingredient

Rice flour (g) Fiber source (g) Water (g) Sugar (g) Salt (g)
Sample %

CO V) 200 0 30 20 1.6
.3 194 6 30 20 1.6

CE 6 © 188 12 .30 20 1.6
9 182 18 30 20 1.6

] 198 2 30 20 1.6

PE 2 196. 4 30 20 1.6
3 194 6 30 20 1.6

3 194 6 30 20 1.6

WH 6 188 12 30 20 1.6
9 182 18 30 20 1.6

CO : Backsulgi added with no dietary flber
PE : Backsulgl added with pectin

CE : Backsulgi added with cellulose
WH : Backsulgi added with wheat bran
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Sweep speed 600 mm/min
Test speed 60 mm/min
Adapter diameter 20.0. mm
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3. B Na)

AY dlolzle) BAMNIE FANYE 2z Edolq)
SPSS/PC*Mg o] $-81o] $4144, Duncand] 5+
$) A4, Pearsons] ARA|, hAH HALHFE 4
s,

m. dn 5 o
1. Ajoj4dwel ot 43

AolAdH9 ArtelgE AW A A E
7t $& £4E YeblE AR 1, 7HE vmAl 3o
A¢ 723 £948¢ AAY A= Table 29 3
skeh, WAdvlol A7 4 e Aeldwd A %
A7} vl §e celluloses} wheat bran® 10%% .2+
pectin® 3%%ich Ao 3= W47 FH44= ¥
7 E st Aol4Fe] A7} vigE 37kA +F
o2 AA#HHL & cellulose, wheat bran€ 3%,
6%, 9%, pectin® 1%, 2%, 3%¥& A &2 A3
%ot

o)+ ¥A A lEE A Hed A A
oA AR 3 430l izl W5HAE AAR A,
7} F& overall quality & vebd Hrjulg& HA

— 283 —



60 3 q

Table 2, .Ranking test for the sensory characteristics of
Backsulgies added with dietary fiber sources

A2 9 o

ez e A

Az RFsgch el Aol 4% $F £4 At
Table 4st A3k, A47HRS) £84 Aol dfel &3
o gol ¥% A7-$2ct Wskeo] wheat brand ¥%
B Aol AF Yol 484 Aol4dt Gl i WA
ge Res e

Table 3. Proximate composition of rice flours and die-

tary fiber sources (% dry basis).
Sample Moisture Protein  Lipid Ash
Rice flour 1417 7.80 0.48 0.50
(raw)
Rice flour 35.09 7.52 0,33 0.36
(hydrated)
Cellulase 6.86 1.83 0,10 0.17
Pectin 7.69 1.52 0.10 1.65
Wheat bran 12.16 11.48 293 2.49

Characteristics
% Rate coL TAS OVE
Sample
0 6,608 1,608 1702
2 4,700 1,702 2,002
4 4502 320b 300b
CE 6 4902 3,706 33500
8 4.502  5,30¢  5.20¢
10 4303 6,00 6,104
12 4402 71309  7.30¢
0 1.808 1,608 1,202
2 2.003b 1902  2,10b
4 2.902b 340b  2380b
PE 6. 430bc 3900  410¢
8 53004  620¢ 6.10d
10 s.40¢d  g00c 6,304
12 6.10d s580¢ 5904
0 1.402 1208 1,602
2 2600 2800 2602
4 2800 3200 3,002
WH 6 3.805 3200 3008
8 5.00c  5.40¢ 5.40b
10 5.80c¢d s580c 580D
12 6.809 640  6.20

Table 4. Fiber analysis of rice flours and wheat bran (%

CE : Backsulgl added with cellulose

PE : Backsulgl added with pectin

WH : Backsulgi added with wheat bran

COL : color, TAS : taste, OVE : overall quality
Means with the same jetter are not significantly diff-
erent (e = 0.05)
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Celluloset: #-84 Aol4d%, pectin® +84 4o

dry basis)
Sample Insoluble Soluble Total
Rice flour _1.53£0.13° 14.0621.81 15.59:1.94
{raw)
Rice flour 1.26+0.20 3.44:0.32 4.70:0,52
(hydrated)
Wheat bran 35.9212,04 7.09:1,90 43.01:3.94
23. Y=

AEs Us§ 348 Az= Table 594 Asich, 4]
2% 357 & celluloser} 714 A 2§ 3.5},

Table 5. Density analysis of rice flours and dietary fiber

sotirces
Direct Bulk
Sample density density
(z/mi) (8/cc)
Rice flour (raw) 0.70 0.86
Rice flour (hydrated) 0.41 1.06
Cellulose 0.07 0,36
Pectin _ 0.63 0.7
Wheat bran 0.53 0.97

2.4. Water binding capacity
A8 2% o incubation 27 (A7}, &x)ol w&
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2.5. Swelling power

752l 471-Fol] cellulose, pectin, wheat bran$
72t 3%, 1%, 3% 748 Alael s§3EL Table 72
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a7t F o w2 g ek ook 22
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Table 6. Duncan’s multiple range test for water binding
capacity (g H, O/g dry basis)-of dietary fiber
sources

Sample Rice Celiu-  Pectin  Wheat
Temperature  flour lose bran

7.694
8.11¢
7.89¢

1,033
1,312
2,413

10°C 30 1.85b  7.50¢
38°C 90 2.27b  8.09¢

66°C 150 4790  g,29d

abcd : means within rows followed by the same letter
are not significant (a = 0.05)

xyz : means within columns followed by the same le-
tter are not significant (a = 0.05)
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Fig. 1. Changes in gelatinization (maltose contents) of
Backsulgies added with dietary fiber sources
during storage time at 4'C (0-——0: Control, ©
—a: Cellulose, A—a: Pectin, ©-—¢: Wheat
bran)

Table 7, Duncan’s multiple range test for swelling power of rice flours added with dietary fiber sources

Sample Rice flour Rice flour + Rice floyr + Rice flour +
Temperature ) cellulose (3%) Pectin (1%) Wheat bran {3%)
50°C v3,702 v3.81a v3.93a V3,73
60°c %5.67a ¥5.58a ¥5,41a ¥5.53a
70°C X6.752 *7.01b *6.56a *6.77a
80°C ¥7.33a ¥7.80b ¥7.82b Y7.47a
90°¢ 28,39b¢ 28,70c *8,20b 27.74a

abc : means within rows followed by the same letter are not significant (« = 0.05)
ywxyz : means within columns followed by the same letter are not significant (« = 0.05)
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Table 8.  Duncan’s multiple range test for colorimeter
characteristics of Backsuigies added with dle-

tary fiber sources
Sample L a b AE
co 79.10¢ -5.052 13,12b 16.59b
CE 82.38d 4,532 12463 13,432
PE 71.798  —1.74¢ 12,223 23,59d
WH 75.86b —3.46b 14.46¢ 20.17¢

CO : Backsulgl added with no dietary fiber

CE : Backsulgl added with cellulose

PE : Backsulgi added with pectin

WH : Backsulgi added with wheat bran

AE = V(AL)® + (aa)? + (ab)*

Means with the same letter are not significantly diff-
erent {« = 0,05)
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T B EECETHEY
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elasticity= 1¥°] ZA3d ¥ =5 Fraigin A% 29
ol ¥oll¥ pectin Al &7} 744 g 3hE el =3
ARF W ofide] M77] vepd el wol Aol
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AR 197A] A £}l LA Abeo]§ He)A] ghsto.
v} A7 290 & pectin A| &1be] W& 43§ BHo
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3.2. Avrami YE4 o] 28t ot B4

Texture 5A=x]Fol4 hardness¥ Avrami B}% 4]
o o8 ATz A 3 AYL 49T Ade
Table 99} 7k}, 234 vehile A3 Avrami
A4e AolAFE ARl g2 Al&e) cellulose

Table 9, Comparison of the Avrami exponents and time
constants of Backsulgies added with dietary fi-

- ber sources
Samble Avraml exponent  Time constant (1/K)
co 0.78 1.15
CE 0.75 2,36
PE 0.37 1.83
WH 1.1 2.28
. En—ET
Avrami exponent equation : log (—loge }
.EL—Eo
=logK+nlogT

EvL : limiting modulus, n : Avrami exponent
Eo, Er : elastic modulus at time O, T

K : rate constant

CO : Backsulgl added with no dietary fiber

CE : Backsulgl added with cellulase

PE : Backsulgl added with pectin

WH : Backsulgi added with wheat bran
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Fig- 2 Instrumental characteristics of Backsulgies added with dietary fiber sources (0—0: Control, c—0O
Cellulose, A—A: Pectin, 60— Wheat bran) .
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Table 10. Duncan s muitiple range test for sensory evaluation of Backsulgles added with dietary fiber sources

Sample coL FLA TAS GRA HAR CHE MOl OVE
co 5.52b 5,128 4,858 5.122 4,483 4752  4.572 4,572
CE 5.24b 5,062 4,822 5.733 4613 4792 4543 4,792
PE 3.82% 4642 4,678 5,032 5.822 4,882 5422 4,913
WH . 5,24% 5.15 5882 5.972 6.332 5.822 5942 5.853

CO : Backsulgl added with no dietary fiber CE : Backsulgi added with cellulose 3%

PE : Backsulgi added with pectin 1% WH : Backsulgl added with wheat bran 3%

COL :color, FLA :flavor, TAS :taste, GRA :grain, HAR:hardness, CHE :chewiness, MOIi:

moistness, OVE : overall quality

Means with the same letter are not significantly different (« = 0.05)

Table 11. Stepwise regression analysis of sensory chara-
cteristics for overall quality of Backsuigles

added with dietary fibeér sources
Variable B value R? Prob>F
Step1 1, Taste 1.0900 0.9257 0.0000
Constant —0.4766
Step 2 1. Taste 0.7622
2. Hardness 0.2994 0,9729 0.0000
Constant —0.4109

A7t Al 87} vl dt 43% 3.3l 2v], wheat bran A7}
A€ 10 7Mh¢ 448 dehiie] 509 544
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A Ex Ko|3pA 0.4 ¢]89) ¥ E 2 Ak Xkt
23 A 7§ BA) e A 7H44 (time constant, 1/k)
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