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Recipe optimization and flavor composition analysis of Asparagus cookie
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University, Qingdao 266071, China)

ABSTRACT: Objective To investigate the effects of Asparagus powder on the quality and flavor of cookies.
Methods Single-factor experiments and orthogonal experiments were conducted to determine the optimal formula
of Asparagus cookies. Using low-gluten flour cookies as the control, the physicochemical properties, sensory quality,
and flavor of both groups were evaluated. Furthermore, solid-phase microextraction coupled with gas
chromatography-mass spectrometry was employed for the analysis of volatile flavor components. Results Under
the temperature-controlled baking condition (preheating the oven to 170 °C, baking for 8 min, then cooling to 120 °C

and baking for another 12 min), the optimal formula of Asparagus cookies was determined as follows: Asparagus
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powder 6 g, low-gluten flour 120 g, butter 37.5 g, corn oil 25 g, sunflower oil 12.5 g, milk 24 g, corn starch 4 g,

powdered sugar 33 g and salt 1 g. A total of 32 kinds of volatile flavor compounds were detected in the Asparagus

cookies, whereas 21 kinds of were identified in the control group (low-gluten flour cookies). Compared with the

control group, several unique flavor substances were exclusively found in the Asparagus cookies, including

trans-geranylgeraniol (fruity aroma), 1-octen-3-ol (mushroom aroma) and trans-2-heptenal (grassy aroma).

Conclusion The addition of an appropriate amount of Asparagus powder to low-gluten flour effectively enhances

the flavor profile of cookies. This study demonstrates that Asparagus powder can serve as a functional and

flavor-enhancing ingredient in baked goods.

KEY WORDS: cookie; Asparagus powder; sensory evaluation; texture characteristics; orthogonal test; flavor

composition
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Table 2 Sensory rating details of Asparagus cookies
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Fig.2 Effects of the added amount of Asparagus powder on the
texture quality of cookies
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Fig.3 Effects of the added amount of Asparagus powder on sensory
evaluation of cookies
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Table 3 Orthogonal test results of Asparagus cookie making
process optimization

i oas A B c BTN/
1 1 1 1 61.25
2 1 2 2 76.88
3 1 3 3 65.30
4 2 1 2 72.59
5 2 2 3 77.75
6 2 3 1 61.75
7 3 1 3 62.30
8 3 2 1 63.20
9 3 3 2 60.25

K1 204.42 197.42 187.20
K2 212.37 217.82 210.00
K3 185.75 187.30 205.35
k1 68.14 65.80 62.40
k2 70.79 72.60 70.00
k3 61.91 62.43 68.45
R 8.88 10.17 7.60
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Table 4 Variance analysis results of orthogonal test
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Table 5 Analysis results of volatile flavor components of Asparagus cookies with optimized recipe and ordinary
cookies with initial recipe

R/ (ng/kg)
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