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Abstract

This study investigated the physicochemical characteristics of sugar-snap cookies made with various levels(0, 1.5, 3, 4.5,
and 6% w/w) of Chrysanthemum indicum Linne powder. Dough pieces were baked for 11 min at 180C in an electrically
heated rotary oven. All items were measured after cooling for 1 hour at room temperature. The results were as follows.
Dough pH was significantly decreased in the 3%, 4.5% and 6% samples in contrast to the control sample(p<0.001). Furthermore,
lightness (L*-value) and spread factor decreased significantly according to increasing Chrysanthemum indicum Linne powder
concentration(p<0.001). However, dough density was significantly increased in the 3%, 4.5%, and 6% samples in contrast
to the control sample(p<0.001). Likewise, the hardness and redness(a*-value) of the cookies increased significantly with
increasing Chrysanthemum indicum Linne powder concentration(p<0.001). However, the moisture content of the dough was
not significantly affected by the Chrysanthemum indicum Linne powder concentration. Finally, the powder concentration
had positive correlations with dough density(p<0.01) and hardness(p<0.01). However, it had negative correlations with dough
pH(p<0.01), lightness(L*-value)(p<0.05), and spread factor(p<0.01). Overall, the results showed that there were significant
correlations between Chrysanthemum indicum Linne powder concentration and the physicochemical characteristics of the
cookies.
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Table 1. Formulation for the cookie made with Chrysanthemum indicum L. powder

Chrysanthemum indicum L. powder contents(%)

ngredients(g) 0 1.5 3 45 6

Flour 200 197 194 191 188
Chrysanthemum indicum L. powder 0 3 6 9 12
Granulated sugar 144 144 144 144 144
Margarine 90 90 90 90 90
Deionized water 24 24 24 24 24
Sodium bicarbonate 4 4 4 4 4
Total 462 462 462 462 462
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Table 2. pH, density, and moisture content of cookie dough made with Chrysanthemum indicum L. powder

Chrysanthemum indicum L. powder contents”(%)

Properties F-value
0 15 3 45 6

Dough pH 8.57+0.02"” 8.56+0.02° 8.41+0.01° 8.32:+0.02° 8.29+0.01° 299,70
Dough density(g/d?) 1.28+0.12° 1.310.04° 1.42+0.12° 1.49+0.01° 1.510.05" 929
Dough moisture content(%) 15.32+1.07 15.93+0.05 15.87+0.03 15.42+0.36 15.59:0.05 1.40

Cookies pH 9.57+0.02" 9.56+0.02" 9.4120.09° 9.32+0.02° 9.29+0.01° 299.70%+*
Cookies density(g/dl) 0.73£0.15° 0.90:0.06" 0.96+0.04" 0.87+0.05" 0.86+0.05" 5.63%%*
Cookies moisture content(%) 3.03£0.03 4.46+0.60° 4424027 4.42+0.18 4.46+0.14° 4.732%%

D Mean£S.D., ? *™¢ Means within the same row with different superscript letters are significantly different by Duncan's multiple range test.



Vol. 22, No. 4(2009)

o= E=SHp<0.001).
) 1] ek fol21g
7} F7](Kim & Park 2008)
2009)%} frAFe 27T
_/,:1-3: Blko] 500l xjo]7}

o] fAFsH7] wiZolgt

o
= i
Mo
=)
i\
N
N
=
o,
Jo
lo
2
O

&
Sh
d
ot
flo
n\
Jﬂ
r—lE
mﬂ

o
Oﬁin

59 THLee & Ko 2009).

e F7) vk o] 15% A =R A
—7L7] —,—5?7]«] T e 3~4% == AT 7
I Hrkre] e o] tizTel] vla &

H] 3

2
B

:l:‘.

l=|-| St $9|0| A ==7E-I 7dp_|.

23 Fig. 13 2tk A= 2] 37t
S5 Agko] feld oz S8 tHp<0.001).

F719] gAlmt i ko] FUMETE
(Cho & 2006), 14+ 7} 59t F7]& Q4 ko] S7He=r
E(Kim & Park 2006), iU & 22 37} F7]0M = B2

1 4

on
N

o
=)

Fig. 1. Hardness of cookie made with Chrysanthemum
indicum L. powder. Means with different superscript letters
are significantly different by Duncan's multiple range test
(»<0.001).
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Table 3. Color parameters of cookies made with Chrysanthemum indicum L. powder

Chrysanthemum indicum L. powder contentsl)(%)

Color values F-value
0 1.5 4.5 6
L* 64.28+0.76™ 58.34+0.72° 55.94+1.02° 53.47+0.88° 53.45+0.54° 157.61%%%*
a* 3.00+0.57° 6.69+0.45° 6.89+0.48" 6.58+0.53" 8.62+0.36" 89,71 %
b* 33.29+0.24° 35.72+0.68" 35.2040.77 32.9240.76 33.50+0.36 21.17%5%*

) Means+S.D., ? *~¢ Means within the same row with different superscript letters are significantly different by Duncan's multiple range test,

#5p<0,001.
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Fig. 2. Spread factor of cookie as influenced by Chrysan-
themum indicum L. powder incorporation. Means with different
superscript letters are significantly different by Duncan's multiple
range test(p<0.001).
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Table 4. Correlation between physiochemical properties for cookie made with different levels of Chrysanthemum

indicum L. powder

Powder Dough Dough Dgugh Cookie Cool'ﬂe Cgokle Color parameters
concentration pH density moisture pH density moisture  Hardness R B
content (g/dl)  content(%) a

Dough B s

oH 0.966

Dough 3k — skksk

density 0.975 0.997

Dough

moisture 0.018 0138 —0.074

content

Cookie —0.967%* LO® % —0.998%*  (.146

pH

Cookie

density —0.638 —0.374 0436 0809 —0374

(g/d0)

Cookie

moisture 0.640 —0.473 0528 0617 —0478 0.754

content(%o)

Cookie 0.979%  —0930%  0953*  0.192 —0.931% 0.607 0.755

hardness

L* —0.933* 0.891% —0.924* —0293  0.893* —0.690  —0.804  —0.983**

a* 0.858 —0.725 0766 0513 —0.724 0.735 0.889% 0.921%  —0.904*

b* —0.301 0442  —0384  0948*% 0442 0.627 0383  —0.131 0062 0217

?airtf;d —0.983%* 0.985%% —0.990** 0109  0.988** —0381  —0575  —0954*  0.923* —0.771 0.420

#p<0.05, **p<0.01, ***p<0.001.
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