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Abstract

In order to improve the storage stability of steamed bread, fermented pine needle extract syrup potentially
with several functional properties was added in manufacturing the products at levels of 8.3, 11 and 18% based
on Brix degree of the dough. The manufactured bread was stored at ambient conditions and measured for
quality attributes. Dough added with the fermented pine needle extract syrup maintained its pH and water
activity at levels of 545~5.90 and 0.94~0.96, which are normally suitable for yeast fermentation and for
appropriate dough hardness. Addition of the extract syrup increased the bread volume by more than 20%.
The bread with higher content of the pine needle extract syrup showed slower increase of bread hardness
during storage, suggesting retardation of bread retrogradation. The addition of the pine needle extract syrup
in bread dough also inhibited growth of the aerobic bacteria and molds on the bread surface (by 0.8~2.4 in
log (CFU/g) at 4 day storage). Use of higher than 11% concentration presented initially a strong fine needle
flavor to the bread, which disappeared soon after 2 days. Generally addition of the pine needle extract syrup
did not give negative effects on the bread quality including sensory quality. Therefore, the addition of the
needle extract syrup could contribute to improving the storage stability and extending the shelf life of the

bread.
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Table 1. Steamed bread recipes based on wheat flour weight
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Materials name

Flour ratio (%)

Weight (g) for treatment

A B C D
Wheat flour 100 1,000 1,000 1,000 1,000
Yeast 3 30 30 30 30
Sugar (fermented pine needle extract syrup) 6 60 (83" (110" (180"
Salt 1.2 12 12 12 12
Shortening 3 30 30 30 30
Baking powder 1 10 10 10 10
Water 60 600 600 600 600

*Fermented pine needle extract syrup was added to obtain the desired soluble solid measured in Brix degree. Brix degree for
treatment A and B was 8.3; Brix degrees for treatment C and D were 11 and 18, respectively.
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Fig. 1. Appearance of steamed bread added with fermented
pine needle extract syrup.
A: Control, B: 83% syrup, C: 11% syrup, D: 18% syrup.

Table 2. Physical and chemical properties of dough added with fermented pine needle extract syrup

Ttem Treatment”

A C D
pH 5.90=%0.04 5.82+0.01 563+0.04 5.45+0.02
Brix° 97+0.2 96+0.32 10.0+0.06 1231057
Water activity (aw) 0.944 +0.002 0.942£0.003 0.951 £0.003 0.9560.008
Hardness (g 159+6 157+6 144+2 141+4

YA: Control, B: 8.3% syrup, C: 119 syrup, D: 18% syrup.
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Table 3. Specific volume of steamed bread added with
fermented pine needle extract syrup

Tie Treatment”
i A B C D
Loaf volume (mL) 82 98 105 115

Specific volume (mL/g) 1.64 1.96 2.10 2.30

YA: Control, B: 8.3% syrup, C: 11% syrup, D 18% syrup.
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Fig. 2. Changes in pH of steamed bread stored for 8 days
at room temperature.

Vertical bars are standard deviations.

®: Control, l: 83% syrup, a! 11% syrup, @ 18% syrup.
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Fig. 3. Changes in water activity of steamed bread stored
for 8 days at room temperature.
®: Control, B: 8.3% syrup, A! 11% syrup, ' 18% syrup.
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Fig. 4. Changes in hardness of steamed bread stored for 8
days at room temperature.

Vertical bars are standard deviations.

@®: Control, l: 8.3% syrup, A: 11% syrup, &: 18% syrup.
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Fig. 5. Changes in microbial counts of steamed bread stored
for 8 days at room temperature.

Vertical bars are standard deviations.

®: Control, B: 8.3% syrup, A: 11% syrup, 4 18% syrup.
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