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Abstract

A Korean traditional food, sulgidduk, was prepared with the supplementation of whole wheat flour (WWF) high in
dietary fiber, and its quality characteristics were investigated depending on the WWF content (3, 5, and 7%). There
was no significant difference found in moisture content of final products. Colorimetric analysis revealed that L-value
representing brightness decreased with increasing WWEF content. In texture profile analysis, freshly-made samples
did not show measurable difference in hardness depending on WWF content. However, stored samples at 25°C for
up to 3 days exhibited a decrease in hardness with increasing WWF content, indicating retardation of retrogradation
related to WWF addition. Springiness and chewiness values showed decreasing trend with WWF content especially
for stored samples. Retardation of retrogradation with WWF addition was also evidenced by observing the increment
of time constant calculated from Avrami equation. Analysis of sensory evaluation demonstrated that considering fla-
vor, taste, texture, and overall acceptability, 5% substitution of rice flour with WWF could be a promising formu-
lation for quality product with high nutritional value.

Key words: sulgidduk, whole wheat flour, texture profile analysis, retrogradation, sensory evaluation

M B Hilo] FolA AL QT 7leAS B9l A7IHe] A A
2e 454 Ed(Jeong et al., 2008), FF(Ryu et al.,
o FAEse] AFAUEY dgE Syt A% S 2008), =R (Kim & Hwang, 2007) &2 7F#(Yoon &
21¢] sholn zhE oFle2loluy H4 5 AL 78 4 Hwang, 2006), S 2@ 2k (Park et al., 2002), <32 H(Kim
L = I FE QYR g A muk ol gt JUFHO et al, 2004), TIF7HE(Kweon et al., 2007), EIZH AR
2% $43F 2]3F0|tH(Cho et al, 2008). H& == HPH  (Cho et al., 2002), "% 7FE(Jun et al., 2006) 52 7%
o met A= H, AX= H, @2 H T2 R A A AF 2AE FARE ek Axd dTEe] B
719 Ae How —E AES *47}0}01 A7 2f =8l
o] A3} g E e 4 9l7] wlifol oietsiA S8E Z Y71 (whole wheat flour, WWF)= JHE E&
ATHKim et al., 2008). 019]- o] well-being €3 3§ graham flour(Cho & Hwang, 2008)3}_1“; sh, YRS
gJo] ATQIES] 7AG o}F AANE L ofolBe] 714, BT F B/1%3 vjolE B gke A RR
QESORE AYUL Slon 53, FAE $) AUE oA, W, o} 2 Fslol Ak meb o3 p
FASIA SHE 2] FoluwA 154 Hol g o] Be 43 2 AAHEL BT ABARE TPt
A FTHNo & Lee, 2001). =5k 3)30] B ofF2 S
Corresponding author: Jae-Yong Shim, Department of Food & Biotech- ARt BElE, F71d, 84 58 8ol Ffrskal S
nology, Hankyong National University, Ansung, Kyonggi-do, 456-749, ) Zof| A7|we] ¢ EO] wim) o] oJokela o 7 B3} o
¥5f6382-31-670-5158; Fax: +82-31-677-0990 FaE AT vk =3 oy vy e 71,
Eé?giéjciyls\rll;r;I@Z?I;)liggfised May 19, 2010; accepted May 20, 2010 =5, AP R, & Sef e el Ha) Aol f7h
o} k5% o] 9l th(National Rural Resources Development

146



SN

Institute, RD.A., 2006). 2]°]3-fr= ZA 7874 2ol

84 AoHRE ERE 4 Jded THRY A= 5ol F
4 2odFE Bol Tt Jorm WWFe H'loju,
A SHU Agzex Az s 5 B84 2o

2 ol FA

!l

)

A|71HA G Fae
st U(Jang et al., 2004).
of ol fofstar 7=l
o A M= EdelA A+
(Kim, 1996 ; Kim et al., 1996). =3+ Hoj A 2]
ANME Aol aAl H7E A7 F<F =5t
A HAJATL st e o] HAfart Ao =315 A

AN tE B3 7F AR BHPark et al., 2008).
mepa] 2 A= Aol o] A= WWFe| thA]

=

N rr
d
ad m{o

4y o0 OB o Jo
=
e
4
M
il
ot
=2
B o)

2

ok
.

¥

o
%0
o

H K fo oo [u

(2 XN g ooy
2

F G 4719 E Azt 434 2 71A4, #eH
FAEA WA= 9FE dotRA splon, ol &
2 F23 715es a2 WWFe 34 37hs o
At 77 7154 A7 Axe] 712 ARE At
A skt

W=

2200834, F4, MEH A5, AFE DD, (F)
ALAE, AE), 2aEF4aE, 24, L 7H(whole
wheat flour, WWF)= Sl3E(A12)9] 100% 22 S27HF

g F3te] AHgseet

WWFE &7tet d7[He| M=

Ao 33] FAIE T AFLof A 12417 =38k Aol
A 304 e =715 W & AR S Y] 1% &
< A7FeE % roller-millS ARE-3te] AlEstATE AA|
O] 40%7F HESE AFEFe] ES 7FSHAL roller-
mill2 3 o AES T AuEAHE AH dojdl v &
(Table 1)2] W&7}Fo] WWFES 2712 tiH] 0, 3, 5, 7%
Arrete] 42 & A7FES}E WWEZE & 40|25 313l
AR 8%E Yol 418 F Ao Y v A
Qo] &% 7FHRFE ¥ § 25cm Eo|2 HHsH
WS 2E o 2525 em7tF HES 23S Yo
2~817](14 kw, Daechang Stainless, Seoul, Korea)ol|*] 10+
7R oy SsEF BE BT €4" WWF A7E e 4
2o A 1027F 23] o A 52 33

Aol

Yoot > O o

(U AR

A7\l e Arlme] F4 54 147

Table 1. Formulas for Sulgidduk partially-substituted with
whole wheat flour (WWF)

Ingredients Samples
(® 0% 3% 5% 7%
Rice flour 500 485 475 465
WWF 0 15 25 35
Salt 5 5 5 5
Sugar 40 40 40 40
Water 75 84 90 95
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Table 2. Moisture contents of Sulgidduk partially-substituted
with whole wheat flour (WWF)

Ratio of WWF (%)

Moisture contents (%)

0 37.55+0.81Y
3 38.05+0.61°
5 35.53+1.92°
7 37.49+1.64°

"Different letters in the same column are significantly different (p<0.05).
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Table 3. Color values of Sulgidduk partially-substituted with
whole wheat flour (WWF)

Ratio of WWE Hunter's color value
(%) L a b
0 84.40+0.46"0  -1.38+0.04°  8.13+0.68™
3 84.3442.83"  -1.14+0.22°  10.03+0.39°
5 83.37+1.11*  -0.80£0.13*  10.37£0.30°
7 82.79+1.83*  -0.84+0.04*  11.2740.99*

"Different letters in the same column are significantly different (p<0.05).

Table 4. pH of Sulgidduk partially-substituted with whole
wheat flour (WWF)

Ratio of WWF (%) pH
0 6.46%"
3 6.35°
5 6.34°
7 6.25¢

Different letters in the same column are significantly different (p<0.05).
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Table 5. Texture properties of Sulgidduk partially-substituted with whole wheat flour (WWF) during storage at 25°C

Texture Sample (%) Storage Period (day)
Parameters 0 1 2 3
Hardness 0 1747+72*) 3034+333" 3248+590° 3523+214*
3 1860+271* 2758+554* 28824442* 3189+215°
5 1894+164" 2401+135™ 2538+176™ 3013276
7 1706£111° 2185+200° 2265+177° 22784242
Adhesiveness 0 2.77+0.75% 0.41£0.76* 0.13£0.01* 0£0.00?
3 3.73+4.26° 0£0.00? 0+0.00° 0£0.00?
5 2.014+0.35% 0£0.00? 0+0.00° 0£0.00?
7 2.04+1.09* 0£0.00? 0+0.00° 0.03£0.06*
Cohesiveness 0 0.39+0.02° 0.23£0.02* 0.13£0.01* 0.07£0.01*
3 0.41+0.02° 0.23£0.02* 0.14£0.01* 0.09+0.02*
5 0.34+0.01° 0.18+0.02° 0.10+0.02° 0.09£0.03*
7 0.35+0.03" 0.20+0.02" 0.114+0.02° 0.08+0.02*
Springiness 0 0.40+0.00° 0.52+0.04* 0.85£0.08" 0.52+0.04*
3 0.44+0.09° 0.54+0.05* 0.85£0.08" 0.50£0.00*
5 0.42+0.04° 0.60£0.14* 0.48+0.04° 0.42+0.04°
7 0.44+0.05° 0.60£0.12* 0.50£0.07* 0.44+0.05"
Chewiness 0 271£19* 372453 247£59* 118+19°
3 346126 406+92* 23677 124445°
5 282+41° 271422° 150+16" 97+13*
7 260+26" 266+64" 109+22° 65+13™

UDifferent letters in the same column are significantly different (p<0.05).
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Table 6. Avrami exponent and overall time constant of Sulgidduk partially-substituted with whole wheat flour (WWF)

Ratio of WWF(%) Avrami exponent (n) Rate constant (day™) Time constant (day")
0 0.3383 0.129 7.74
3 0.3602 0.097 10.33
5 0.6438 0.060 16.73
7 0.1729 0.052 19.36
A. WWF-0% B. WWF-3%
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Table 7. Sensory characteristics of Sulgidduk partially-substituted with whole wheat flour (WWF)
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Ratio of WWF (%)

Senso
v 0 3 5 7
Appearance 5.80+1.57°) 4.90+1.45% 5.43£1.32% 5.43+1.48%
Flavor-taste 5.20£1.51* 4.60%1.63° 5.68+1.66™ 5.25+1.82%
Texture 5.70£1.96* 4.73£1.89* 5.80£1.87% 5.10£2.24%
Hardness 5.33£1.53* 4.55+1.89% 5.00£1.59% 5.03£1.89%
Chewiness 6.08£1.56* 4.40+2.15° 5.98+1.90* 6.05£1.99*
Overall acceptability 5.48+1.54* 4.23+1.76° 5.68+£1.91* 5.13£1.91*
UDifferent letters in the same column are significantly different (p<0.05).
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