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Quality Characteristics of Cookies Added with Broccoli
(Brassica oleracea var. italica Plenck) Powder

Eun-Jeong Lim" and Ji Young Kim

Dept. of Food and Nutrition, Hanyang Women's College, Seoul 133-790, Korea

Abstract

In this study, we evaluated the physicochemical and sensory characteristics of cookies containing various concentrations
(0, 3, 5, 7 and 9%) of broccoli (Brassica oleracea var. italica Plenck) powder. Cookies containing broccoli powder evidenced
significantly lower L vaue than were noted in the control. The L values of brightness decreased significantly with the
addition of broccoli powder to the cookie formula The a values aso decreased significantly with the addition of broccoli
powder. The b value of yellowness increased significantly with increasing amounts of broccoli powder added to the cookie
formula. The spread ratio increased proportionally with the quantity of broccoli powder added to the cookie formulation.
The loss rate and leavening rate of the samples to which 7% and 9% broccoli powder was added were higher than those
noted in the samples to which 3% and 5% broccoli powder was added. In terms of hardness, the values were significantly
reduced in accordance with the amount of added broccoli powder. The results of our sensory evauation demonstrated that
the sample to which 7% powder was added was significantly more preferable in terms of overall acceptability than others.
The quality characteristics of the 7% added samples evidenced significantly similar or higher values as compared to those
of the controls, raising the possibility of developments in heath-functional cookies.
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Table 1. Formula for the cookies made with broccoli (Bra-
ssica oleracea var. italica Plenck) powder (Unit : %)

Broccoli powder content(%6)

Ingredients 3 c . 5
Whest flour 100 97 95 93 91
Broccoli 0 3 5 7 9
Margarine 65 65 65 65 65
Sugar 30 30 30 30 30
Egg 12 12 12 12 12
SAt 05 05 05 05 05
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Z2)17F- texture analyzer(TA-XT2, Stable Micro Systems
Ltd., Surry, England)2 ZA3to A= & Yehiioh 73
S(hardness)= L F Hi 9IS 7IFORE H%loH,
7 A HE 33 hESte] SA3 g Hu+eiFUAE
YR AT 4 2722 3 mm cylinder probeE AH8-3151
O™, pre-test speed 5.0 mnvsec, trigger force 10.0 g, test speed
1.0 mm/sec, return speed 10.0 mm/sec, test distance 25.0 mm,
sample size= 6x6x0.5 cmZ 3} T}
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Table 3. Spread ratio, baking loss rate and leavening rate
of cookies at varied levels of broccoli(Brassica oleracea var.
italica Plenck) powder

Broccoli powder content(%0)

Properties
3 5 7 9
Spread ratio 520 520 531 5.36 5.49
Loss rate(%) 1025 1024 1017 1111 1138
Leavening rate(%) 100.00 9029 94.86 100.00 104.57

Table 2. Color value of cookies added with broccoli(Brassica oleracea var. italica Plenck) powder

Broccoli powder content(%)

Color vaues
0 3 5 7 9
1) a b bc c
L 76.21+0.25 66.14+0.79 66.36+1.10% 61.93+1.12 61.18+0.94
& -3.11+0.22° -3.71+0.29% ~4.49+0.84° -4.66+0.78° -4.71+0.73
[ 24.01+0.16™ 23.98+0.68° 24.71+0.32%° 24.84+0.33° 25.02+0.47°

The same superscripts in a row are not significantly different at p<0.05.

Y Degree of whiteness(white + 100 <> 0O black).
2 Degree of redness(red + 100 <> —80 green).
¥ Degree of yellowness(yelow + 70 <> —80 blue).
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Table 4. Textural properties of cookies at varied levels of broccoli(Brassica oleracea var. italica Plenck) powder

Broccoli powder content(%6)

0 3

5 7 9

1809.27+132.81° 2049.032+133.06"

Hardness(g/cm?)

1967.72+371.76°

1355.557+188.47" 1152 578+177.43"

The same superscripts in a row are not significantly different a p<0.05.
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Table 5. Sensory evauation scores” on cookies prepared with various levels of broccoli(Brassica oleracea var. italica

Plenck) powder

Broccoli powder content(%6)

Sensory
characterigtics 0 3 5 7 9
Appearance 455+1.10% 4.35+1.23* 5.10+0.85" 5.05+0.94% 4.05+1.50°
Flavor 4.30+0.86" 4404135 4.95+1.05* 5.15+0.88" 4.40+1.50%
Color 5.05+1.00° 4.40+1.23° 3.80+0.95° 4.70+1.08 495+1.23
Texture 4,60+0.88° 395+1.36” 3.25+1.07° 380+1.44% 3.70+1.59%
Overal acceptability 4.65+1.09 385+1.23 3.75+1.12° 4.35+1.27° 4.25+159%

Y Each value represents the means and standard deviation(SD) of ratio by 20 panels using 7-point scale(1: very poor, 7: very good).
Means with different letters in a row are significantly different among others at @ = 0.05 determined by Duncan's multiple range test.
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