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Abstract

The quality characteristics of cookies, prepared with the freeze dried fresh garlic (FGP) and steamed (100°C,
20 min) garlic (SGP) powders, were investigated. The cookie samples in the present study were made by
adding the garlic powders at different levels (0, 0.5, 1, 2, 4, and 6%). The highest spread ratio, 8.48+0.31
and 8.62%0.21, were obtained by mixing 6% FGP and 0.5% SGP with the cookies. Among the surface color
of the cookies, the L—value decreased with increasing garlic powder contents compared to that of the control
group, but the difference in the surface color among the kinds of garlic powders was insignificant. Although
increases in the garlic powder content resulted in no noticeable difference among the a—value of the test group,
the b-value was decreased significantly, particularly with increasing SGP contents. Hardness was also
increased along with the garlic powder contents and was highest at its 22 content. When viewed from the
sensor properties, the measured color tended to become brown at the garlic powder contents greater than
2%. The surface crack of the cookies also increased as the SGP content increased. Its garlic taste and flavor
were slightly low at SGP added with 6% garlic powder content than FGP. The overall acceptability was higher
in 0.5~4% added test samples than those in control group sample; it was highest for 1%, 2% and 0.5%, in
decreasing order. In the sensor evaluation, the overall acceptability of the cookies was considerably different
in the comparison of FGP added cookies with SGP added ones. Therefore, the optimal ratio investigated for
making the garlic added cookies was shown to be 1 %, and its acceptability was relatively high for SGP added
cookies.
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Table 1. pH values and density of cookie dough made with varied levels of garlic powder

b N
. o ‘ pH Density (g/mlL)
Garlic contents (%) TGP FGP SGP
0 6.12+0.17" 6.12+0.17° 1.12+0.06 1.12+0.06
05 6.13+0.24° 6.76+0.44% 1.11£0.06 1.14£0.06
1 6.40£0.35” 7.33£0.02°" 1.14+0.14 1.14+0.13
2 5.29+0.91° 5.8940.14° 1.15+0.02 1.23+0.10
4 477+0.03° 5.48+0.03> 1.10+0.01 1.20+0.12
6 456+0.16* 4.24+001* 1.06%0.06 1.18%0.10
F (p-value) 10.364 (0.000) 84.353 (0.000) 0.564 (0.726) 0.517 (0.759)

All values are mean=*SD (n=3). **Means within the same column by the different superscripts are significantly different (p<0.05)
by Duncan’s multiple range test. "Significant difference (p<0.05) between the FGP and the SGP by Student’s t-test.

YbH value of FGP and SGP were 6.27+0.01 and 6.62+0.01 (n=3).

FGP: freeze-dried powder of fresh garlic added. SGP: freeze-dried powder of steamed (100°C, 20 min) garlic added.
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Table 2. Spread factor of the cookies made with varied levels of garlic powder

Garlic Widthness (mm) Thickness (mm) Spread factor
contents (%) FGPY SGP FGP SGP FGP SGP
0 41.51+0.44° 4151+0.44 30.13£2.16% 39.13+2.16% 1063057 1063057
05 39.75+0.64" 40.88+0.40" 46.98+0.94° 47.44+1.49° 8.46+0.09" 862+0.21°
1 39.93+0.04° 41.02+051" 47.44%0.78° 52.94+151 8.42+0.13° 7.7540.22
2 4052+0.20° 40.92+0.56 49.30+2.07° 51.294+4.10™ 8.23+0.31° 8.01£0.69™
4 39.47+0.98 41.06%0.15 47.32+0.93° 52.44 +4.00% 8.34+0.08° 7.86+0.59%
6 40.39+0.34% 40.66+0.55 47.69+1.32° 5450+1.18% 8.48+0.31° 746+0.13"
F (p-value) 5.493 (0.007) 1.131 (0.395) 18.018 (0.000) 13.106 (0.000) 27.628 (0.000) 19.157 (0.000)

All values are mean+SD (n=6). *“Means within the same column by the different superscripts are significantly different (p<0.05)
by Duncan’s multiple range test. “Significant difference (p<0.05) between the FGP and the SGP by Student’s t-test.

YAbbreviation: same as in Table 1.
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Table 3. Colorimetric characteristics of the cookies made with varied levels of garlic powder

Garlic L a b
contents (%) FGP” SGP SGP FGP SGP

0 71.08+0.814 71.08+£0.81° 557+0.73 557+0.73 34.30+0.56 34.30£0.56°

05 67.60=0.23° 68.38+1.20° 6.42+0.12° 6.13+0.47 35.37+0.49 3427+1.11°

1 66.79i0.78; 66.87+0.69° 7.16+0.17° 6.94+0.52° 34.65+0.97 33.15+1.24™

2 65.73+0.74 66.81 +1.10° 7.17+£0.07° 7.14+0.02° 33.81£0.50 33.45+0.41°

4 65.12+0.74° 66.76£0.68" 7.40+0.48° 7.39+0.44° 34.29+0.35 32.29+0.95™

6 63.30+0.79% 65.76+1.16* 8.98+0.497 9.01+0.60° 34.50+0.04 30.31+0.98"

F (p-value) 13.290 (0.000) 90.145 (0.000) 28.667(0.000)  84.161 (0.000) 2.569 (0.084) 3.916 (0.024)

All values are mean=SD (n=5). *“Means within the same column by the different superscripts are significantly different (p<0.05)
by Duncan’s multiple range test. "Significant difference (p<0.05) between the FGP and the SGP by Student’s t-test.

Y Abbreviation: same as in Table 1.
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Table 4. Textural properties of cockies made with varied
levels of garlic powder

Garlic Hardness (g)
contents (%) FGPY SGP
0 1937.56+198.29° 1937.56+ 198.29°
05 2304.92 + 361,75 2093.92+ 44.35°
1 2780.40 + 198.94™ 232268 +197.44%
2 3372.46+223 81° 3712.96+193.02%
4 262654+ 96.00™ 3677.08+106.98%
6 2564.30 £ 273.14> 2052.84+ 39.61°
F (p-value) 20.201 (0.000) 142.176 (0.000)

All values are mean*SD (n=6). “*Means within the same col-
umn by the different superscripts are significantly different
{p<0.05) by Duncan’s multiple range test. "Significant differ-
ence (p<0.05) between the FGP and the SGP by Student’s
t-test.

Y Abbreviation: same as in Table 1.
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Table 5. Sensory properties of the cookies made with varied levels of garlic powder

Garlic content (26)

0 05 1 2 4 6 F (p-value)

FGPY 340+135  340*+1.18  340+097 380092  370+149  4.80*1.69 1.685 (0.154)

Color SGP  340+135 320063  3.10+074  330*157  350£172  350+127 0.164 (0.975)
N FGP  230+08  300+105  300+149  280£155 290160  3.20+1.23 0.543 (0.743)
Crac SGP 2304082  200+1.10° 190+0.74* 280092 3.00+094° 3.30£1.25° 2.721 (0.029)
Garli FGP  140+026° 200+026° 213+035° 440+017° 483+025°  667+042°  143.403 (0.000)
arlic taste  g~p 1 404026° 143015  267+032° 350£0.107 547+032°  637+023  216.719 (0.000)
Gaic fl FGP 1174015 143+021° 233+038° 400£046° 577+0.15° 670+026°  187.091 (0.000)
arlic flavor — gop 11740150 14710350 220+0.10° 367+021° 453031  607£0.15"  208.617 (0.000)
Brittl FGP 320+155 2704106  320+1.32  350%118  340%+135 350151 0.508 (0.769)
nttleness SGP  320+155 3001094  340+097  3.40+070  390%099 430177 1.569 (0.185)
Overall FGP  407+067° 480030 597+047° 520%010¢ 4.00+072°  2.33+0.38° 19.628 (0.000)
acceptability ~SGP  4.07+067® 520%+040° 640%+0.17%  6.03+032" 453+£035 3.77+038"  20.372(0.000)

All values are mean+SD (n=20). **Means within the same column by the different superscripts are significantly different (p<0.05)
by Duncan’s multiple range test. "Significant difference (p<0.05) between the FGP and the SGP by Student’s t-test.

Y Abbreviation: same as in Table 1.
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