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Quality Characteristics of the Sugar Cookies with varied levels of Resistant Starch

Nam E Kang'*, In Seon Lee?

! Department of Food and Nutrition, Eulji University, ?Department of Food Science and Nutrition, Yongin University

Abstract

Physicochemical and sensory characteristics of cookies with various levels of resistant starch were investigated in this study.
Dough pH of 30% substituted sample group had significantly the highest value than that of all(p<0.05). Water contents of Dough
were decreased with increased levels of the resistant starch in cookie preparation. The spreadability was increased as the addition
levels of the resistant starch were increased. The Hunter L and a values of 30% substituted sample group had the highest values
of all(p<0.05). Results of sensory characteristics of 30% substituted sample group showed significantly the lower values in
hardness and crack than those in the other groups at p<0.05. Acceptance tests of cookies with 10 and 20% substituted sample
groups showed higher values in savory flavor and overall acceptability than those of others.
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23H] A+ (Resistant starch, RS)% AW A2 7t Chow 2000; Martinez—Flores & 2004), 1A% 4]o]
—’F%’O‘H aaof Ade 7HA &k SEA okl Hiel Aol dolf o] F AR SRS Waal(Jeong &
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<Table 1> Formula for sugar cookies with varied levels of

resistant starch

| Y Replacement level of resistant starch
ngredients

0% 10% 20% 30%
Flour 100 90 80 70
Resistant starch 0 10 20 30
Shortening 284 284 28.4 284
Sugar 57.8 57.8 57.8 57.8
Salt 0.9 0.9 0.9 0.9
Soda 1.1 1.1 1.1 1.1
Dextrose soln. 14.7 14.7 14.7 14.7
Distilled water 7.1 7.1 7.1 7.1

1) Flour weight basis (%)
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speed 404 28-7F £3589 th 20 mesh Ao ZI v &
9 S AELS 10%, 20% 9 30% A A RS a1

257t =5sk=d|, =% O}L A ol A miEutet e
]Eo H}"Td Ewo']l’H'ﬂ XHfﬁﬂ'
25 9749] uhdjaH(=0] 0.4 cm)
A= 2@ dolx wdsHA skl 2H
S5em?] S AE ER o] Mol Fa1F ¢lo] S 180T,
obHE 160TE o I8 = && (HSDO 2002,
Hanyoung bakery machinery Co., Seoul)oll 91 10+
o SdE 1S o Hoﬂ o o Ao A 1
AlZE AR F] Aol Par HysEHA 24417 & o]5)e)
2 Akl Be A 9 715 HARE AASHIT

3. Wizol pH U $EE
7] W E4S gobu] §15) pHE S5
Wol Ao W 5 g3t A 45 mLS Y3 FE| W

A7l & pH meter (Corning pH meter 440, USA)E
F2olA S A, 7] W= sEdF(water
content)>= AOACH (1990)°l &]ato] 105 TollA] A4St #
z5t0] S7gskqlnt,

4. 2719 mHEY
ddE FAF71S HAA A (spread factor)+=
AACC method 10-50D¢] WH(1986)2 Al&3lo] Lo}
Ak A4 (mm)oll digt F7] 670 #=0l(mm)2] H]2 et
W Ao ofef o] A& o]galo] EslgiT,
cokie|H](mm)

dfactor = x 1
spreadtfactor cookicb Mol %0 (mm) 0

_|_

5. F7|9| Mz

FAF7 Y] ME= BEFMAA (Color JC801, Color
Techno System Co., Ltd., Japan)& A}-43}¢
L(lightness), a(redness) ¥ b(yellowness) #= 374
Sholth, s Mo = WMyH(L=98.63, a=0.19, b=-
0.67)= AH&-3}31T,

6. # M EHrheometer)ol olgt ==IZt EN

AT AL F71E 2x2%0.5 cmPE A2 &
g Qe (COMPAC-100, sun scientific Co., LTD.,
Japan)& AH&SHe] A4S dlemee) 24 202
(Table 2)¢} Zt},

<Table 2> Operating conditions for rheometer

Max wt : 10kg

Distance : 50 %

Table speed : 120 mm/min
rupture: 1 bite

probe : number 4 needle type
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JELS 143t (savory aroma), S (sweetness),
ool F % (hardness), ®WHo| Fo] Z&A Ax
(crack), F7]9] #& A= (lightness)©| AT},

ffLodm o e Ky
2
n o

8. 7|3 = AAt
NEw A g del A 9 sk 5 40
oz AAsteltt 7128 A 98 A% (hedonic
scale)& o] &35t FEAISHES sFglon 1HOoR Zas
of Aoy oA 9H O R AE ofF EFUF & HASE

= oot F7heE 542 ¢|¥(appearance), 114gH Ut

(savory flavor), &% (texture), AXHAl 7|5 %
(acceptability) <A |2 2= At

9. B4 Az
713k GAFE ALe BE AYS 3?4 o] A4} HHE A4
sto] AutE SAS/STAT(199 )= °ol& &

range testo] &8l o}z ¥ E stTh W4 541 of
ofstA 54 Adtol| it @Al = Pearson’s
correlation coefficient(r)@ H-A5}9ic},

1. B=0l pH & 28
dashd A8 0%, 10%, 20% % 30% WA 7]
HF0] pH B R3S (Table 3>JﬂL At Bh9] pH

<Table 3> pH and water content of sugar cookie dough using

resistant starch
Properties Replacement level of resistant starch
= 0% 10% 20% 30%
pH 7461004V 75840017 7.59+0.02° 7.76+0.02*
water p -
12.24+0.11* 12.20+0.01* 11.9840.03" 11.64+0.05
contents(%)

D Values are means (standard deviation) of three replicates. The same
superscripts in a row are not significantly different each other at p<0.05

R 7719 WA EAT ] A mHE Ao
= AYA Sledl, dAas ARE 30% AR AlmTt
pH 7.

7602 )22 pH 7.465tt G2 o =7 3
ZHEH A GAsHY RS dAIRE ol SRS {9
HOR =2 pHE e ITh REo fRFHES et
0] 12.24%% A& =7 Bt 12.20%9] 4
A5 23l 10% A Almatdbe Fo28 ZfolE Holx|
okokeh 30% WAl ARt 11.64%%2 oA 7H4)
W2 SRS U A dashd AR giAlaeol
S7HE REo RS foFoR wolx = Jll

pLs L

HASA HAES 0%, 10%, 20% 2 30% 2.2 diA]
sk F719 A A4 A= (Table 4)¢9F 2t 3719
A5 Hashd HES 30% WAISH Al Z<0] 79.67 mm
2 29 5567 mmETE oA 0 & v A YERGS
o WA AR A HEo] ESaE foHoR A7
B7E Q. 718 FAE AFie W ARRE Hol
30% A AlEto] 54,67 mmO R 2t Kol §ojdo
2 37 HrtE oY 10% Al&dtd 20% Alsat> 2H2
59.67 mm¥t 57.00 mmOZ Ry} 229l zjo]E
Holz okokrh, F719] WA AFE 30% AlEAO
14,582 9.205 YeEHH thxt Bk ooz =2
A A5 Hel et 719 A7) S5E9 ol 9
Eoto] FFHY] o] w&4E F719 A7]= FopA L
=0l EobA| 7] wfiZol HA o] W2 AnE el
Sth(Singh & Mohamed 2007), W7hEo wasiA A
o A7kstH ke o S5E 34 T Ho] B4

<Table 4> Spread factor of sugar cookies with varied levels of
resistant starch

Replacement level of resistant starch
0% 10% 20% 30%

Properties

widthness(mm) 55.67+1.15%Y 60.33+0.58 6833+1.15" 79.67+1.53
thickness(mm) 60.67+3.21*  59.67+0.58* 57.00+1.00° 54.67+0.58"
spread factor  920£0.709  1011£0.10° 11.99+0.11°  14.58+0.41°

Dvalues are means (standard deviation) of three replicates. The same
superscripts in a row are not significantly different each other at p<0.05
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2 Y-S UEo] vsgt AatE YERHIOH Lee
5(2002)9] AFAA = =8 gufo] AL He|Hrt F7
7 pReteFo] W ] M7 FrjE HyYdo] A o
EfL} §15 W o] sEEEFo] WEarE w o] Fropxlnt
H

o Aol sl v ashy A8 o
B o] H o vk |0 SRS AojAn WYL
Gol4 02 L7 Wrhelo] AAsH ATE vehyglt,
3. 77l ME

s HES 0%, 10%, 20% X 30% A §-7]2]
M 24 A (Table 5@ o, F7]9 W2 et
= Lk 30% AlEsto] 86,828 fojH o 7H =2
SAE Yehfgla, o1 o2 20% AlEo] 85.66
OS2 B BrEEA daskyd dis diAe e AR
w2t En Lgke] e Ao grhEgld. 719
AN S YetY = agh 9A] 30% Al&w0] 7.179] A&
Hol 520 UEhH dixtie fojxoz st 3
ZhE ek, G719 FAES YERW= bahe 2ol

<Table 5> Colorimetric characteristics of sugar cookies with
varied levels of resistant starch

Color Replacement level of resistant starch

value 0% 10% 20% 30%
L 8349+040%D  8504+0.12° 85.66+0.25"  86.82+0.07
a 5.20+0.81P 52340300 6.07+0.99% 7.1740.14*
b 22.87+0.212 21.08+0.03"  19.1040.68 15.70+0.414

D Values are means (standard deviation) of three replicates. The same
superscripts in a row are not significantly different each other at p<0.05
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22,872 9o o7 7} o 22E Vel UAd)
A AE g uEo] ol 42 15,7004 21.089] M

2 foHor watd v} ofslr) 7t utebA W
A4k AEO diAHu]&o] FUIstHAl F7]= Hropz|aL

$oa Ao HaZbe AL & 4 ek

Aty AES e $EOR S 7719 AES
dlomere 245 AT (Table 63 2t} 7]9] 7

T A7bEE AR weh b AoR dyA gle
M (Kwak 2002) & A4+ Ay HE Ay A8t
3,030,919 dyne/cm?ol|A] 3,402,573 dyne/cm?2] ¥ 9]
& 4,553,265 dyne/cm?9] #H& YERH dj2itECE £
Ao w2 ArE eyl ol 44 HEoR

o

[¢]

YA = FAF7)S AL a2 sheko] ZFA R °lsle] &
S5l g/do] AstE o] ol 2 AWE vehd Jog A
2telel,

YAt HES 0%, 10%, 20% D 30% thA|5te] A %
A EAo] tj3t A= (Figure 1)}
WA= txwto] 8.94% E4Jo] 7}t
o Oup dashy] Ao R giAE ohE AR
Sk A8l ApolE HolA] gkt whul A B
Hto Al 794004 8.772] WQR FoHQl Afolg H

2] erQro} 10% thA| Al@sto] whto] Zst Agks 1
%

g
=
Erfier G719 deet e g evEE Ol—Q—OP o
== %@8}‘21% o 7P WA H7EE Y 30% ALkl
savo‘rryaroma
N
lightness* - 5 . sweetness
‘ 7
b
crack=* hardness* ' ")
—— 0% = 10% A 20% 30%

<Figure 1> Sensory characteristics of sugar cookies with varied
levels of resistant starch using spider web graph.
1) * p<0.05

<Table 6> Rheometer properties of sugar cookies with varied levels of resistant starch

Replacement level of resistant starch

Properties 0% 10% 20% 30%
hardness D | b b
(dyne/cm?) 4553265 £ 590606" 3108528+ 90499" 3402573 + 321492 3030919+ 183003

D values are means (standard deviation) of three replicates. The same superscripts in a row are not significantly different each other at

p<0.05
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4,998 FoH o 7P BA HItEHA 7AHQ] 54 L ApolE HolA] koLt 10% AlEto] 7St w2
I} v Sek S e Qlet F71 el Fo] Zekxl A Ao YER ST G719 a1Ast = 20% A=k
T gl zto] A5 HrEdoy 10% AlwET 20% 10% Al@<to] ZvzF 4,983} 4,939 o2 30% WA|A =
Al@to] 7¥7F 8,903 9. 328 thxte] 9,699 Fil= & THET foHoR =2 V|aeE YEUSIY G719 *
o)A ]l zfolE Kol ¢rohrt, UWrA o g F7|| FHof A3 7|8k B AlEaolA] 4.350004 4,939 HeE
o] Al Ar= crackOI ol 445 1 FHo] £ FYARl 7|E5% zfolg Ho|A] ¢horort 30% AlE<tol
sithal PrhEa glom B Ardntel A epd vpe} A3} 71557 w2 A4S UER Sl dRbEel 71w
ol dashd s 10%% 20% AS 47719 4 Lo A= 20% tHAIGE AlE7F 5,089 A& 7| E %7 7}

Tt FAHA Fof ARl AolE HolA| Yaa  we A et daskddRe s diAE
o 4 UAslek F719] ¥ A es 30% AlEatol 11.41% AF7+= 2oty Blags wf {F-oFQ] 7S % Zol&
FrejAe s AR SAS vEhleu 11.299 g 24l HolA] oh= Aoz FrhE A
20% AR O AR Aol S HolA| ro A HAtA
2 54 Ave vt A9 vErddoh Kim & 7. olztetd E4ut #sH 49| gEEA 24
Shin(2003)¢] HAHZo2 A28 RS3F AFHE= ojsfeta 54 e 54 AHAE 24T A
7R A-8n] Aol M= AR A bl St = (Table 83 g}, 7] W= pHF A H 77571
5 du| ) Mo] gholx|= FEE HAIL sho] £ o O] A= rdko] 0.952% o] AAAE HEl
oF vlseet Aa-E yEb Stk IL(p<0.05), MAHA 54491 Ltk k9] A, bak
s =9 ”s&ﬁl* UERHA (242 1=0.969, r=—
6. 712 BA 0.972), "9 pH7} FOMAH F718] Ajo] BhobA|il

F719] 715 % HAF AW} (Table 7)1} Zch, &3
HE AlEolA 4.90014] 5,159 H9IE F-o0AQl 7|5

aygg% ofeliAl= Aa & o ik 3t s A oL
43k WA BATHE rgto] —0.953& Kol g v
AE HEti Atk (p0.05). Wo] b 34719 H 3
<Table 7> Acceptance test of sugar cookies with varied levels of Ayl 2o oo ABAALS e WHA(r=-0.993

'-Olt rlo

resistant starch - =
' — — - p<0.0D) RHEWO] RG] W42 w4 Ak 2
Characteristics O;I) acemelnoto/eve = rze(;:/stant sta;;(y ofAlE= Ao HrAEQIY T1efal MAA 9 aghdt =

0 0 0 0

appearance 490 5150 503 490° &0 ABIAE dErom (r=-0.999, p<0.01), bt
savory flavor 4.60%P 4931 498 4.13P F= r=0.98322 O AWIAE UERHAL. F7]9]
texture 4.35° 4.50% 4.70% 4.93 41 A A2 g7k r=—0.989% -0 AHIAE HY
overall acceptability 4.33° 4.83% 5.08° 4.40% I bPIE ©JA] r=—0,9960.8 Eo oo AuyAS L}

3T ou j8 =
The same superscripts in a row are not significantly different each E}q{ Aot HEE Ul = L by &9 AaAE
other atp=0.05 Lheb 91ehr=-0.969, p<0.05). agt® THIZEAI 2 byt

<Table 8> Pearson’s correlation coefficients’) between physicochemical and sensory characteristics of sugar cookies with varied levels
of resistant starch

pH? Wat Spf L a b Pha Sav Swe Sha Cra Sli
pH 1.000  -0.932 0.952* 0.969* 0.912 -0.972* -0.818 -0.953*  -0.470 -0.873 0935 0.716
Wat 1.000 -0.993* -0.907 -0.999* 0.983* 0.592 0.891 0.756 0.802 0.902 -0.869
Spf 1.000 0.948 -0.989* -0.996* -0.670 -0.882 -0.695 -0.778  -0.883 0.883
L 1.000 0.890 -0.969* -0.869 -0.849 -0.439 -0.726  -0.822 0.803
a 1.000 -0.974* -0.555 -0.870 -0.787 -0.779  -0.884 0.884
b 1.000 0.729 0.897 0.632 0.793 0.891 -0.856
Pha 1.000 0.676 -0.064 0.569 0.612 -0.461
Sav 1.000 0.488 0.979*  0.996* -0.559
Swe 1.000 0.436 0.551 -0.779
Sha 1.000 0.981*  -0.402
Cra 1.000  -0.570
Lig 1.000

D * correlation is significant at the 0.05 level; **, correlation is significant at the 0.01 level
2 pH, pH; Wat, water content; Spf, spread factor; L, lightness; a, redness; b, yellowness; Pha, physicochemical hardness; Sav, savory

aroma; Swe, sweetness; Sha, sensory hardness; Cra, crack; Sli, sensory lightness



~

o] A}
_O/]

/K

s

AE el ek r=-0.974, p<0.05). ¥57

I 542 719 Zefpe Aret w2 ¢
HAE Ye )l (r=0.996, p<0.01), 719
St Aot r=0.9792 o ATHAE YEFW AT
€0.05). 719 Tedt Jr= depA= Je B4
0.9812 ko] AAB/AE YepHA F7]7}F whekdha
e e due & Ao 2 9G7iE ol

2|
o

-
£

E o
S~

4

1
=
=

ril 1o > dp
rﬂ

=~
I
o

J}ﬂi

V. & ©¢F

HoTto| A= UAskY ARS 0%, 10%, 20% 2 30%
2O YAIG FAFE Axste] o]skelA HAReL
SAAN A8al 7S HAME Fole] Fd EAS 2ARSL
o}, wkz=o] th A E}é HES 30% thAgh wh=o]

W) L EHE%O] FOHOR O SHAS
SR Vs el ol cob el vhel
o

oH o ko Az

N

142
44 el IS0 ool st feR0 % A
3

F7HE A, 30% Azt the AlRdsel vl o4
o7 o [ 7k} a7kS vEhy Qi) WASHA AELS 30%
ARt ARt 2 Hggor dlste] HYA E40

=7 H7HE A B PEef AL £ R FHTt
gl 719 BsHA AT 30% AR thE ARt
S0l vls] Amel ol Fo] Zekxl Jevt fojHos
oFslA| BH7hE] STk F719] BrA Lol A= 30% AlEO]
20% A=}t g EAo] ZstA HrtE ek #7119 7%
T HA Ay F7)9] 143k koA 20% AlFEEo] 10% A
T 8 oo o JFr= eyl HukA
A 7EEA = 20% B0 7| ZETt w2 S U
ER QI WAty AELS 10%8F 20%E A3 A2
2 Rty B sEelS wf foHQl Afolg Hoz| ko
W 7|5 EAE0] A BrtEe 71548E 7 AT
719 7t 7He S Holglon 53] 10% A& 73
A& ol A vkt tHxilng |2} Ay zhect

HO

B EHIE

AACC. 1986. Approved Method of American Association of Cereal
Chemists. (Method 10-50D, First approval 2-24-75;
Revised 10-28-81) St. Paul, MN.

An YH. 2005. Effect of transglutaminase on properties of doughs
and breads with different types of resistant starches.
Masters degree thesis. Chonnam National University. pp
4-42

An YH. Gang DO, Shin MS. 2005. Effect of transglutaminase on
the physical properties of resistant starch-added wheat
flour doughs and baguettes. Food Sci. Biotechnol., 14(5):

Quality Characteristics of the Sugar Cookies 473

0608-613

AOAC. 1990. Association of official analytical Chemists. 15th ed.
Washington D.C.

Englyst HN, Kingman SM, Cumming JH. 1992. Classification and
measurement of nutritionally important starch fractions.
Eur. J. Clin. Nutri., 46: S33

Jeong MK, Kim MH, Kang NE, Kim WK. 2002. Effect of resistant
starch on gut functions and plasma lipid profiles in rats
fed high fat diet. J. Korean Soc. food Sci. Nutr., 31(2): 271-
276

Kahlon TS, Chow FI. 2000. Lipidemic response of hamsters to rice
bran, uncooked or processed white and brown rice and
processed corn starch. Cereal Chem., 77: 673-678

Kang NE, Kim HYL. 2005. Quality characteristics of health
concerned functional cookies using crud ingredients.
Korean J. Food Culture, 20(3): 331-336

Kang NE, Kim HYL, Lee IS. 2006. Quality characteristics of the
walnut bread with varied levels of reststant starch. Korean
J. Food Culture, 21(3): 290-296

Kang NE, Lee IS, Cho MS. 2006. Physicochemical and Sensory
Quality Characteristics of Jelly Prepared with Varied
Levels of Resistant Starch. Korean J. Food & Nutr., 19(4):
532-538

Kim JO, Kim WS and Shin MS. 1997. A comparative study on
retrogradation of rice starch gels by DSC, X-ray and o-
amylase method. Starch, 49: 71-75

Kim, JO and 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 KO, Lee YC. 1991. Sensory evaluation of food. Hak-yun
Press, Seoul. pp. 155-156

Kim MH, Kim JO, Shin MS. 2001. Effect of resistant starches on
the characteristics of sponge cakes. J. Korean Soc. Food
Sci. Nutr., 30(4): 623-629

Kwak DY, Kim JH, Shin SR, Moon KD. 2002. Effect of hot water
extract from roasted safflower(Cartbamus tinctorius
L)seed on quality of cookies. Korean J. Food
Preservation, 9(3): 304-308

Lee C, Shin JS. 2005. Effect of resistant starch of rice on blood
glucose response in normal subjects. Korean J. Food Sci.
Technol., 37(2): 301-303

Lee GC, Lim ST, Yoon HS. 2004. Effect of the cooking condition
on enzyme-resistant starch content and in vitro starch and
protein digestibility of Tarakjuk(milk-rice porridge).
Korean J. Food Sci. Technol., 36(5): 765-772

Lee JA, Park GS, Ahn SH. 2002. Comparative of physicochemical
and sensory characteristics of cookies added with batleys



474 BEBETLEREE Vol.22, No.4(2007)

and oatmeals. Korean J. Food Cookery Science, 18(2):
238-246

Martinez-Flores HE, Chang YK, Martinez-Bustos F, Sgarbieri V.
2004. Effect of high fiber products on blood lipids and
lipoproteins in hamsters. Nutrition Research, 24: 85-93

Miller RA, Hoseney RC, Morris CF. 1997. Effect of formula water
content on the spread of sugar-snap cookies. Cereal
Chem., 74: 669-71

Ranhotra GS, Gelroth JA, Glaser BJ. 1986. Effect of resistant starch
on blood and liver lipids in hamsters. Cereal Chem., 73:
176-178

Sajilata MG, Singhal RS, Kulkarni PR. 2006. Resistant starch-a
review. Comprehensive reviews in food science and food
safety. 5: 1-17

SAS Institute, Inc., 1996. SAS User's Guide, Statistical Analysis

Systems Instisute, Inc., Raleigh, NC, USA

Shin TY, Kim HI, Kim CS, Whang K. 1999. Characteristics of sugar
cookies with replacement of sucrose with sugar alcohols
(I) Textural characteristics of sugar alcohol cookies. J.
Korean Soc. Food Sci. Nutr., 28(5): 1044-1050

Singh M, Mohamed A. 2007. Influence of gluten-soy protein
blends on the quality of reduced carbohydrates cookies.
LWT, 40: 353-360

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(2): 188-194

ZAA. hitp://www.nso.go.kr

(20074 88 2 T4, 2007 8& 23 *HE)



