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Abstract

Tuile containing retrograded rice and black sesame was developed by optimization of the mixing rate of retrograded rice
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and egg white using response surface methodology. Nine samples of design points were obtained according to central com-
posite design, and the optimal mixing rate of retrograded rice flour and egg white as independent variables was calculated
with the sensory score, color, and texture as response variables. Nine samples of the experimental group and no added retro-
graded rice flour Tuile were also compared in terms of sensory properties, color and texture. According to the results, the
optimal mixing rate of black sesame Tuile was 8.6 g of retrograded rice and 33.5 g of egg white. Regression analysis of the
response showed that retrograded rice flour and egg white had effect on the color and texture of black sesame Tuile, with
egg white more influential rather than retrograded rice. In a comparison of quality between retrograded rice flour added Tuile
and no retrograded rice flour Tuile, lightness (p<0.05), hardness (p<0.001) and fracturability (p<0.001) of retrograded rice
flour added Tuile was better than those of the other sample, and sensory quality in terms of color (p<0.01), taste (p<0.001),

texture (p<0.01) were more excellent as well.
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A (starch)2 AA ol gl = <+ 2 JUda T =z
E35] gh=qle] AAdeA Fagt 932 i) A2 we
&) 5= A E(rapidly digestible starch: RDS), 3] &3l =
= HE(slowly digestible starch: SDS), A&} 7 F(resistant
starch: RS)C.2 E-FHETHAsp NG 1996). H&E2o] 53}e} =
sty & WHESHA HiE Foll AAA F3lEA] ke AF
AR Fgko] =olxltKSajilata er al 2006, Ha et al 2012).
2% o AT e g2, 7ta Yzt sl
of wig} A, dukdo g b Zeld v 3% o|Ui(Saji-
lata et al 2006), B7FEE 9.1% g W, w39} 5315
HHEgE B2 13.9%2 1 ko] S7HETHHa er al 2012). &
Aol s Ao s3le} =38 NHEAIA AJARY &
TS =9 S =3B (retrograded rice)® 7 2] 5F T}

A
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o <&l FA TeEA g IS B T ALY
= 2h8-5F (Nugent 2005), B2] 43} FTE A AAA &
AeS 245+ 7)%5°] Utk EaEAtkLee & Oh 2004).
w3 Aol mAE dERE HEYakat 2 g kA
= AAst] Aol ot fAle BEEdE Ad ZoeR B
2= ATHEnglyst et al 1996, Brown 11 2004, Park & Chang
2008). o]# 3 A7 es 7Rl EAE A Fe A8 A+
So] MY At} 2o]A-F4 thAld] RSE breakfast ce-
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w37t SR E 0 27 71 a B a(Kim & Shin 2003)
Aok webA] A S H7EE o) idE = 2Ee] 54
sH Addwe] HA7F 243 B s HvkE S 24
N #Egt A57F B ettt
HZ w2119 STkl A 1] 1A
S AlFe] el BAe] xE 3 Sl
& AokEAl 2 nAs7] Wil A A
EA%S Yl & 5 = 14 Aol Heastid.
° 1 Fe|~HEE S, 189, v
ZolA Ao o= T
Fo oH|R} B dEo R
TRy drye g
El(petit) ‘22, FE(four) ‘2E”, Al
E=THKoSFoST 2008, Kim YM 2002).
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219 (response surface methodology, RSM)°]
ol &-8%7 AtiHan et al 2003, Joo et al 2006, Bruwer
et al 2007, Ozboy-Ozbas et al 2010, Wadikar et al 2010). Wt
SHEHEEAYE vhgo] d&s F= o8 e 599
FA oz g3l Yehtes HEE AR §
o= i e 1 o de] whEHSe A ARl A3
o JAE FHAY, WHeHTFE A=
Zr=t) 229K Eretec Minitab Division 2005).
AE 9ot Bol AlgEE AdAAEYE T st
28 (second order regression model)d]-2 AtE3=
AL, 3] AAIg o] Bol &-8-HTHPark SH 2006).
4184 W (central composite design)< 2¢ 291 A A ¢}

Z(axial point), 5" (center point)2] A& 4

53 #44-E A& THEretec Minitab Division 2005).
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RS3 & =3P A %= Kim & Shin(2006)9] WP
sttt & 103 = AlFete] A2 F 3081 283, &
EE Yol 160TE oE¥ Steam convection oven(A ZF7]
AE] 6*1/1GN, B Fe]ol, dan)ella] ¥1-& Al=th oluf
SEE 140T, F5% 80%c°|™, 40537t =e]gc) ¥ xe|7}
22 %™ Blast chillerIRINOX, o|&]ohE o] &3le] 4T
FEEAE @ T 35 BgE W2 4T2 2FE Aol
E{(HB-103S, gH 28}, gt=p) Shol|A] 24A17F B<t Byt
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o] ¥-Z Steam convection oven(A ZFZAE)ol| A 140TC, &
% 80%, 4083 thA] ZE)sta, F4597, Axete 3 S
43] eIt BRE 2Pgo] B =38 A& HIA(NFM-8860,
g E o] &3kl FA g F 50 mesh Aol i
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2o BA%F Ayl 13.9%(Ha e al 2012)= FelE]lon, o]
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1) M

A== A2A (Model: JC-8018S, Color Techno System Co.,
Tokyo, Japan)E Al8-3le] ™ X (Lightness: L), &4 %=(Red-
ness: a), G =(Yellowness: b)#ke =433t 4 A5
53] REESA e Hgk o2 YERlon, ojuf ARg-g
EW H(standard plate)2] L2 98.51, agt< —0.06, bik -
0.56= AH&-3t3ith

AE = J[(Ly—L,)* +(ay—a,)* — (by—b,)?]

2) AR

=3} A8 o] 83 Flde] ArRAS 915}0] Texture Analyzer
(TXT2i, Stable Micro Systems LTD, version 1.22, UK)E ©]
£35to] A1 52| 7d X (hardness), 44 (fracturability), F-2
(adhesiveness), B2]/(springiness), %)3]/d(chewiness)= “Mea-
sure force in compression return to start” WO 2 33| HHE
SAste] Fegke 2 Jelelck Al 54 23 probe
(P/O, 25s-1/4inch diameter ball)E ©]-8-3}°] pre-test speed 1.0
mm/s, test speed 1.0 mm/s, post-test speed 10.0 mm/s, distance

1.0 mm, force 5 go] X2 ARE =3I th
Table 1. Recipe for black sesame Tuile (unit: g)
Ingredient RS Tuile No RS Tuile 3) sAAl
Weak flour 20 20 WA ks Az a5 F vizo] Hold A4 10
Retrograded rice flour 6 0 HE 2H3k o] Uz AAEHAL TeHAE A
AP S-S 2011 79 & 3083 AAlEdoH, AEEA
Sugar 30 30 ’
3} AAE AYsn BAIRE & QAT F YES ]
Egg white 30 30
5 A5 A e de d 2, 4 s o T
Blackc sesame 2 2 AR, B A& BIACEEAH 52040l ALk, AT
Salt 03 03 54 542 urh gl S4e] e 159 A
Butter 10 10 o] 83l A 2FA HAHEA W (quantitative descriptive ana1y51s)
L o)l8sld AN 71 L <Alo els
RS Tuile : Sample recipe showed the highest sensory score among = ol8-2kint. A3H(color) 17 o] {ddA A
9 experimental samples. Ak AGA A Zgk AL dep, 1582 qdet A Hrp,
No RS Tuile : Tuile sample without retrograded rice flour. | 1A Le Ay} E g = Ak FH 7 Yok 1538 ‘¥ E] g
Table 2. Independent variables and their levels for central composite design (unit : g)
Levels
Independent variables Symbol
-1.414 -1 0 1 1.414
Retrograded rice flour X 4.14 6.00 10.50 15.00 16.86
Egg white X5 8.27 12.00 21.00 30.00 33.73
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1. X FLe| HsAA
wshd7hEe} vhlo] JrbEe gelete] 12 SUAF
49| 5 7t A7z Table 300 AABIATE =3 6 g, )

Fobrlol fkifhE s

30 g AlEellA A7F 11.60, A7F 11.67, Bt 12.47, T 1063, A
U 7|5 12479 7FE e T EAL B wie)

S 6 g, W 12 g WIFeA] 7Hg e WSS Beth
i esb WS Delet oA Re] A, Ag, B g, A

=
R*7HE 60.7~87.1%2 B wA =& Ad

e
7, %, e, ANAQ) 7 BEE BT walite] el 4

AR\ ARk
5, duo] e BoldS R EollE HSITHTable 4,
Fig. 1(a)).

A7FE QGRS ol g3te] F7)E Ax AFe= AT
gk Aot} & Aol A ARESE A E FE oAl 2HE
S 71, Wztele] Al 23 RS3E W Hof| Hrtsle] F71¢]
HsEA WS Ay E A F(Kim & Shin 2006))4] 1 &
ol 30% RSE H7F2 wf g, vpalel, A WA g E
oo £ ASEANS By, 223 A5E 32 JAFE
wolrh ek wF 7)o 30% RSE H7kek A% A mok v}

o7} gl Aoz ZAMEA. &, "Rl 30% UHE RS
£ F7FI= RS BI37EL) gto] ERAIRE, Ao A] AL
83t A7HE RSE| 73F- H7bo] sojuhd FHdo] nho] A
stE|l o, sy g div] Gt ko] Sobe A S
e &4 540 MAEE AT 4 AUk

Table 3. Effect of different level of RS and egg white on the sensory quality of black sesame-Tuile (Mean+S.D.)
Variable" levels Response
Run
order X, X, Color ? Texture Taste ¥ Flavor * Over? 1.1 6
acceptability

1 6 12 5.70£1.82 5.17+2.18 7.90+2.68 7.90+2.62 5.9342.15
2 17 21 8.30+3.02 8.37+2.72 9.67+2.77 8.934+2.68 8.504+2.78
3 10.5 21 8.56+2.79 9.46+2.43 10.07+2.29 9.284+2.37 9.57+2.22
4 10.5 34 8.47+3.34 9.73+£2.78 9.73+£2.26 9.80+2.28 9.47+2.49
5 10.5 30 8.77£3.66 9.97+2.13 9.33+1.84 10.10+2.14 9.90+2.60
6 6 30 11.60+2.47 11.67£3.29 12.47£2.29 10.63+£2.46 12.47+£2.46
7 10.5 8.3 5.50+2.45 6.83+2.69 7.434+2.22 8.87+2.42 6.77+1.65
8 15 12 6.73+3.44 7.87£2.46 9.23+£2.42 8.80+2.78 8.50+2.86
9 4.1 21 8.87+2.93 10.30+3.59 10.9343.12 9.60+3.02 10.33+2.81

Y X,: retrograded rice flour, X,: Egg white.

? 15-point scale for color - 1: not uniform in color, too bright or too dark, 8: average, 15: uniform in color.
» 15-point scale for texture - 1: soggy or sticky, 8: average, 15: crispness.

» 15-point scale for taste - 1. not sweet and spicy fragrance,

8: average, 15: sweet and aromatic.

% 15-point scale for flavor - 1: stale or rancid flavor, 8: average, 15: buttery or nutty flavor.
9 15-point scale for overall acceptability - 1: extremely dislike, 8: neither like, nor dislike 15: extremely like.
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Table 4. Polynomial equations for color, texture and sensory properties of black sesame-Tuile calculated by RSM

Responses Polynomial equation R’ F-value
Color Y,=8.80-0.28X,+1.89X,+0.11X,>-0.54X,™-0.45X X, 62.9 39.017
Texture Y,=9.51-0.76X,+2.00X,+0.34X,>-0.75X,>-1.15X, X, 85.2 132.82"
Sensory Taste Y3=9.93-0.46X,+1.14X,+0.21X,>0.71X,-1.10X, X, 87.1 155.75™
Flavor Y4=9.47-0.32X,+1.00X,+0.43X,>-1.00X,>-0.73X, X, 60.7 3553
Acceptability Y5=9.81-0.68X,+1.46X,+0.16X,>-0.56X,°-0.35X, X, 73.4 63.39™
L Y=68.94-1.00X;-1.25X,4+0.19X,°-0.07X,°-0.22X, X, 75.0 68.83""
a Y=4.15+0.02X,+102X,+0.32X,>-0.07X,>-0.08X, X, 61.9 37.34™
Color b Y§=23.56-0.03X;+2.15X>+1.31X,%-0.14X,°-0.27X: %> 50.4 23.35™
AE Y4=38.26-0.78X,+2.39X,+0.73X,%+0.01X,>-0.01X, X, 66.9 46.59™
Hardness Y 10=1769.40+2255.23X,+27.95X,-154.03X,2+309.42X,*+283.28X, X, 10.1 258"
Fracturability Y11=827.57+425.78X,+302.14X,+512.30X,>+460.13X,>-367.98X, X, 372 13.64
Texture Adhesiveness Y 1,=0.15-0.034X,+0.02X,-0.03X,>-0.02X,+0.04X, X, 86.7 149.40™
Springiness Y15=0.01+0.01X,+0.001X,-0.01X,>0.002X,>-0.002X, X, 433 17.57
Chewiness Y 14,=0.002+0.00X,+0.002X,-0.002X,*+0.001X,-0.00X, X, 30.6 10.13"

X, is retrograded rice flour, X, is egg white and Y,~Y 4 are intensity score of the attributes.
R? is coefficient of determination.

sokok

p<0.001.
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Fig. 1. Response surface on sensory and physical properties of black sesame-Tuile.

RRF: retrograded rice flour, EW: egg white.

(a) sensory properties, (b) color properties, (c) texture properties.
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A (a) = 2.94~8.062] HIE YER 1, 7 AlF A
A=) 71 sk om (=3P 10.5 g, Wt 8.3 g), 41 A
B3 105 g I 34 g0l A 7MY =2 ANEE B
th 97 AlEe] BT (b= 17.26~27.772] el 1o,
=3 10.5 g, W 8.3 gollA] 7Y e AT ol 15
g, Tl 30 gollM 7 w2 FAE 27775 EAth

w3l V1RV BE 22 o AAE AE 3, 4, 795,
8-S Zh7} Wl mal] B, Ghao] ofol whet e, A w, g
Aol Wkt oA A e 3, 4, TH AlBCA] =

o] 10.5 g W o] Fhafo] Wolxw Lk 7ha
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wsldrhEe) vhao] MRS gejsle] Alxg Szt §
o] &l A3 Table 33 2t} 74 E(hardness)= EA42] 271,
gt A2 Yehle A3 (KoSFoST 2008)2-= 97] Al &
= 707.77~2,542.419] HHE EAt} 3k A (fracturability)
Lo HE IS FUS W Bl 7MY A HEE
ERAT) 97) A189] I8 609.11~1,862.51 2 YEFTE
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Cptimal retrograded rice flour egg white
D High 16.8640 33.7279
0.82142 Cur [8.6001] [33.4558]
Low 4.1360 8.2721
Color el I D
goal value: 13.0 H"‘""-»_h -
y=10.2088, d= 0.76741 /
texture .-:'.'.".7- it St Dt T
goal value: 130 T—
y=111782, d=024826 /.//
Taste ~ 1
goal valus: 130 == =
y=110283, d=0.83569 T /”
Flavor e L - .
goal value: 13.0 T _’_,/
y=11.2342, d=085285 | _—
j0verall acceptability . | 1
goal value: 13.0 "““--q.,‘ﬁ_h -
y=113167, d=0.85872 o /
L -
goal value: 65.0
y=564.3370, d=0.95585 u_f:_-__‘ . I
=
a e T T -
oal value: 80
J-f5es, d=072050 B ,/
b IS = P —— i
goal value: 280 /
y=28 4856, d=093083 o
Hardness P e

goal value: 25000 " i
y=15462327, d=061858 /

Fracture =1 =
goal value: 15000 -
y=1458.7573, d=097249

Adhesive T
goal value: 0.20
/=0.1454, d=074684

Fig. 2. 3D plot depicting effect of retrograded rice flour
and egg white on sensory, color and texture properties for
black sesame-Tuile.



261

WE o3 FYA HY @A A}

A=)
LERY

22|

ik

22(2); 255~263 (2012)

1000>d |

sk

‘100

‘S0'0>d |

‘3 0¢ auym 330 ‘G () Inopg Qo1 popeiSonay g
3 0¢ onym 330 ‘T 9 Moy 201 popeiSondy Y

S V'S 891 7099 108°€ L000T wCLL'TL w3€9°ST 01T LT L56€°C onjeA 7
20°0F07'8 10°0F0¥'8 20°0F0T'8 €0°0F10°8 €0'0769'8 T0'0FIS EVSE 80°0F8S'LO9E  SO0FIE6T 60°0F67'8 80'0F16'C9 dq
I TFLY'TL I TFEI 01 6CTFLY TI 6T EFLITI Ly TFO9°T1 YLIOSFEEEIOT  OI'SOPFLLLOL I8 1F9LLT 80'1F89°L CUTFL6Y9 v
Anqeydasoy JOAR[ qse], el 10[0D Aqemyoe | SsoupIeH q e 1
uonen[eAd AIOSudg sonadoid armxo], Io[o)
(A SFueoN) Anenb [N -owresds Yor[q U0 LI PIPRISONAI JO SPIJJ 9 dqel
"(3n1a) 09 03 (mofRk) 09— :q (Pa1) 09 03 (URIF) 09— B (3MYM) 00T O3 (PIQ) 0 T
‘uSisop oysodwiod [enuad oyl Aq sojdwres juowiedxs : g 03 [ JOpIO UMY
ym 337 T “mopy 901 paperdonar Y
00°0F00°0 00°0F10°0 90°0Fr1°0 EISI9FLS VET'] LE00LF0S 90T 98'CF69°0F SETFLIVT 8T'CFLS9 CL'TFV6'99 |14 I'v 6
10°0+00°0 10°0F10°0 01°0+60°0 SO'SSHIFIS THET §9°06€ 1F0ST6TT 9 1F89°G¢ PETFO'IT 0 TF9LY ELTFILOL 4 S1 8
10°0F00°0 10°0F10°0 CI'0F70°0 SOLSTIFOL TSI 9GS 9PE TFC6°09S°T 06'€FLY €E 68’ 1F9T°L1 6CTT16'C £€9°¢F68°69 €8 Sor1 L
00°0F00°0 00'0F10°0 S0'0F91°0 P1°08FEEE10T 0T SOVFLL LOL 96 IF19 7P I8 TF9L'LT 80 1F89°L CUTFL6'YY 0¢ 9 9
00°0F00°0 00°0F10°0 L0'0F90°0 0S ISF IF09P1T1 98°08T 1FS' 1Y 8CTFIL'EY €S IFLLLT LETFIO'L 9S'TFIT99 0¢ Sl S
00°0F00°0 10°0F10°0 LO0FET'0 0T 8SH TFISTI8T 86°CES TFIV'THST 1T€F99vy 96’ 1FIL'LT S TF0°8 S8 IFL6'V9 143 Sor1 %
00°0F00°0 10°0F10°0 LO0FOT°0 LS €06F78'S6€°T L8090 TF69'7S6°1 LLTFSOTC YO TFISIC 8V IFILY L6'TFE00L |14 Sor1 €
00°0F00°0 00°0F10°0 80°0FLO0 LUPH0TFSS 1091 1T°S6S° TF€9°TETT Ol EFPE'LE SSTFRTET 0L’ 0FVL'Y T8 TFCOL |14 L1 C
00°0F00°0 00°0F10°0 80°0F70°0 6L €09FI1°609 8L'LLT TF#8'6£0°C oY EFPL9¢E SO'SF8S61 LTTFSO'€ LY TFOT'89 4! 9 I
ssoumoy)  ssourduudg  ssouoAIsaypy  (09s-3) Ajjiqeimpoer]  (9910J-3) ssoupieH v q e 1 5% 5% 19pI0
QImx9) 10§ osuodsay J10[00 10j asuodsay spAg[ ofqeuey A
(@ S¥uesn) I[N -ouwresas ydepq jo sontdoid 20Mx9) pue J0[0d U0 NYM $39 pue SY JO [9AI] JUARIP JO PIPH °S dqeL



262 AR =1 ] Eai = P A o e

NELd B2 43S VA= AAR B5hAF 2IAE A
A5k, ol 5 WHHsR HZA o wigu|E A v &%
F=(desirability function : D) ko] 0.7 o]/do] T ojof &S

A A,

5. Al n} et FEVI Zhel v

wopa b, wsbd FAVE AR AR, bl dedd
AFE W] 3slke] Table 601] AR T A= LakellA] 24]
T3] frolA zpelE BATHp<0.05). s H7hte] Lak
< 64972 =3P AT ET frolF o g v g H3)
o} STl AT A 2 A|87FY] §o]A xjo]E Ho

o g Hldo] @ Fa, 9 8 WA Edltt o] A%
& Choi YS(2002)2] AFARE H7Ieh Amke] Ax AT
A, APAE HArhre] gxwit 9Es o Wk, a
He OFoR FTIsle] HaS 3‘4‘}*
ARk b 2 (H) 7S B gz
A= i zto| 7t AUdth

=3P BH7F A8 AEE 3,607.585 Kol Wb w3}
A A7 E 707.779] frelH oz e 3hs HAthp<
0.001). IkAde] B4 9A] =3k ko] o W 4k 1,013.33
< EAtHp<0.001). &, =38 FrrEY e o)

NEAb | el ] A8 BAS AW Ao
ehth 2 AES Awel sy go] e5E vikasht
(Nath & Chattopadhyay 2007)2] A3E 12 o £ A&
A P AlEo] Ao R e FH 5SS Ad e
B7HY wmabd ATkl we ] S At 1160, 9l 2A

11.67, B 12472 =3P A7} A| 59 8.01~8.694 7} 1)
wE o fFejHoR =L HPEE HATHp<0.01).

ol’de] ARs Fall & Al JNEE w=shEE AR H
o] w3d T} A ZRT} o] 953 B4 A EYS
2d Aoz HrlE ek T3k wiike] Hrlg Werl &
< 31519 1(p<0.05), H U] FUZo} AT
Hrhes o] ko) wheba e ten, bl gFo] go}
Hol| met Aaze} At F7HHe I & Stk

1Es} sk FeldA P, Hivk tidskel e 7t
S0l Sl =g s Aol e SdA H
g2 MLskacth wsh7Ert EA wAH e A4
= detelAel S flela Ao F2 A7) fist,
Wiig wshrhRS SR g s geieigial A
&, g2A, #ed 545 whenieR digste] wheRmE
AUE ASdom A2 v S AEsiltt 1 av, =
3H 6 g, Y 30 go] AFTAA P = WeA(125

Fobrlol fkifhE s

0, M= Lak 64.97, agk 7.68, bak 27.76 Bl ~A
707.77, 44 1013.338 Ho] ~do g A3tal &
< By #5Ad EAEL A7 A7, g 713
D), e, S AAag) e (A A, F2h

9 F 1P BEULE ol g30ed s} s 2

O
p—

ox, M
Mo
)

1
m
ox
}01

J‘zz}ﬁé__}ur »}mu zﬂa}:o] ’
o] T7tste dEd= HAUrh ‘Eﬂ e P Als
s A7F A8 T AERE] e EAE vl AitolA
P H7E AlBolA frelH o 2L W E(p<0.05), B
2)9] A %(p<0.001)$}F A (p< 0.001)S B3, B4
Aol A Bh(p<0.001), 21 7H(p<0.01), 7H(p<0.01) S|4 T
FrotAl 7FE ek whebA AEAH Q) HY Az W oAl
o AZ71%%d0l e AR T wsdrFel St
& ke @A o e eA S o A=

#Rﬂa A Ao wrielo] AR o2alS o

e TAAFOR FES 7Fso] £ Ao B

#Ate 2

Zﬁﬂoiﬂftl

olel A=Y

rak

=
L.

Aigstera A, Duncan SE, Conforti FD, Barbeau WE (2011)
Physicochemical properties and sensory attributes of resis-
tant starch-supplemented granola bars and cereals. LWT-
Food Sci Technol 44: 2159-2165.

Asp NG (1996) Dietary carbohydrates: Classification by che-
mistry and physiology. Food Chem 57: 9-14.

Brown IL (2004) Applications and uses of resistant starch. J.
AOAC Int 87: 727-732.

Bruwer MJ, MacGregor JF, Bourg WM (2007) Fusion of
sensory and mechanical testing data to define measures of
snack food texture. Food Qual Prefer 18: 890-900.

Choi YS (2002) The impact of the baking properties of resis-
tant starch addition. MS Thesis Chonnam National Univer-
sity, Gwangju. pp 188-194.

Englyst HN, Kingman SM, Cummings JH, Beatty ER, Bing-
ham SA (1996) Digestion and physical properties of resis-



22(2); 255~263 (2012)

tant starch in the human large bowel. Brit J Nutr 75: 733-
747.

Eretec Minitab Division (2005) New minitab practical com-
pletion. Eretec Inc., Seoul. pp 618-656.

Ha AW, Han GJ, Kim WK (2012) Effect of retrograded rice
on weight control, gut function, and lipid concentrations
in rats. Nutr Res Pract 6: 16-20.

Han HS, Park JH, Choi HJ, Sung TS, Woo HS, Choi C (2003)
Optimization of roasted perilla leaf tea using response sur-
face methodology. J Korean Soc Appl Biol Chem 47: 96-
106.

Joo NM, Joo SY, Kim HIJ, Paik JE, Han YS (2006) Op-
timization of muffin with added spinach powder using
response surface methodology. Korean J Food Cookery
Sci 22: 45-55.

Kim JO, Shin MS (2003) Effect of RS3 type resistant starch
prepared from nonwaxy rice starch on the properties of
Injulmi. Korean J Soc Food Cookery Sci 19: 65-71.

Kim JS, Shin M (2006) Quality characteristic of cookies with
resistant starches. Korean J Food Cookery Sci 23: 659-665.

Kim YM (2002) Kim Youngmo's bread, cakes and cookies.
Dong-A Ilbo Inc., Seoul. pp 114-121.

Korean Society of Food Science and Technology (2008) Dic-
tionary for food technology. Publisher Gwangil Pub., Seoul.
pp 37-52.

Lee MJ, Kim KH (2005) The comparison on the physicoche-
mical properties of sesame seeds by production areas. J
Korean Soc Appl Biol Chem 48: 128-131.

Lee YH, Oh SH (2004) Effect of resistant starch on human
glycemic response. Korean J Community Nutr 9: 528-535.

Lee YK, Kim MJ, Lee SB, Kim SD (2005) Quality characte-
ristics of kipfel cookie prepared with chitosan-chungkukjang.
J East Asian Soc Dietary Life 15: 437-443.

Lorraine LN (2002) Resistant starch: a potential functional
food ingredient. Nutr Food Sci 3: 62-67.

Mun SH, Shin MS (2000) Quality characteristics of noodle

Az Hd Ay HAH 3 263

with health-functional enzyme resistant starch. Korean J
Food Sci Technol 32: 328-334.

Nath A, Chattopadhyyay PK (2007) Optimization of oven
toasting for improving crispness and other quality attributes
of ready to eat potato-soy snack using response surface
methodology. J Food Eng 80: 1282-1292.

Nugent AP (2005). Health properties of resistant starch. Nutr
Bull 30: 27-54.

Ozboy-Ozbas O, Seker IT, Gokbulut I (2010) Effects of resis-
tant starch, apricot kernel flour, and fiber-rich fruit pow-
ders on low-fat cookie quality. Food Sci Biotechnol 19:
979-986.

Park SH (2006) Modern experiments design. Minyoungsa
Pub., Seoul. pp 453-524.

Park SJ, Kang MH (2004) Functional properties of sesame
seed. Food Industry and Nutrition 9: 31-40.

Park YS, Chang HG 2010. Quality of sugar-snap cookie su-
pplemented with resistant starch. Food Engineering Pro-
cess 12: 68-71.

Ryu SN, Lee EJ, Yun HS, Kang SH (2003) Chemical struc-
ture and physiological activity of lignan component in
sesame. Korean J Crop Sci 48: 65-71.

Sajilata MG, Singhal RS, Kulkarni PR (2006) Resistant starch-
a review. Compr Rev Food Sci Food Saf 5: 1-17.

Song JY, Lee SK, Shin MS (2000) Effects of RS-3 type
resistant starches on breadmaking and quality of white pan
bread. Korean J Soc Food Sci 16: 188-194.

Wadikar DD, Nanjappa C, Premavalli KS, Bawa AS (2010)
Development of ginger based ready-to-eat appetizers by
response surface methodology. Appetite 55: 76-83.

Yoon SJ (2002) Quality characteristics of Yackwa prepared
by different amounts of egg white. Korean J Food Coo-
kery Sci 18: 81-86.

A Fo011d 1Y 24Y
HESA: 20129 49 9
Bl g 2012 49 13¢



