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Abstract

The purpose of this study was to prepare bluebenry syrup (cheung) using fructooligosaccharide instead of the traditionally
used sucrose. The sugar content, pH, and colorimetric values were measured to evaluate the quality of the prepared
syrup, and the antioxidant activity and phenolic compound content were determined to assess the physiological
activity of the syrup. The L’ value (lightness), pH, and color were high in syrups containing a high proportion
of fructooligosaccharide. The a value (redness) was high in syrups subjected to heat treatment, and the b value
(yellowness) tended to be the opposite of the L’ value. Moreover, syrups containing heat-treated fructooligosaccharide
showed higher polyphenol, flavonoid, and anthocyanin contents than the unheated syrups did. The antioxidant activity
of the blueberry cheung depended on the content of phenolic compounds. The highest value was obtained in the
cheung prepared using a heat-treated 1:1 mixture of blended raw bluebenry and fructooligosaccharide (S2). These
findings suggest that our familiarity with the taste of the sweetener used influences our taste preference. It is therefore
necessary to study other newly developed sweeteners apart from fructooligosaccharide to find a suitable alternative

to sucrose.
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Table 1. Comparison of blueberry syrup production process
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Existing production process

Rice, Water, Malt, Enzyme
(saccharification, 8 h)

Concentrate
(120°C, 8 h)

Mix and concentrate
(120°C, 8 h)

Blueberry syrup

Blueberry juice extraction | |
(8 h)

(12 h)

Juice concentrate

Add concentrate
(6 h)

New production process

Blueberry fruit
(15 day, ferment)

Fructooligosaccharide powder,

Blueberry syrup
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Table 2. Manufacturing method of blueberry syrup sample

Sample Fruit treatment Sweetener Compounding ratio
St Pulverized” Fructooligosaccharide 1:1
S2 Pulverized Fructooligosaccharide (heating) 1:1
S3 Fructooligosaccharide 1:1
S4 Freeze pulverized” Fructooligosaccharide 1:1
S5 Freeze pulverized Fructooligosaccharide (heating) 1:1
S6 Freeze Fructooligosaccharide 1:1
S7 Freeze pulverized Fructooligosaccharide 05:1
S8 Freeze pulverized Fructooligosaccharide 1:05
S9 Pulverized Sugar 1:1
S10 Freeze pulverized Sugar+Fructooligosaccharide 1:07:03

"Pulverized fruits that have been pulverized immediately after harvest without going through low temperature warehouses.
PFrecze pulverized is a pulverized fruit that has been in a low temperature warchouse for more than 24 h.
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Fig. 1. Sugar contents of blueberry syrups produced by different
methods.

Values in a row with different letters are significantly different (p<0.05), mean+SD
(0=9).
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Fig. 2. pH of blueberry syrups produced by different methods.
V(alug; in a row with different letters are significantly different (p<0.05), meantSD
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Table 3. Color of blueberry syrups produced by different methods

Sample L a b
St 27.05+0.01>" 10.28+0.06™ 0.66+0.01™
) 2.43+0,02' 15.99+0,04° 0.52+0.04"
S3 27.29+0.29° 8.15+0.22" 0.67+0.04F
S4 26.27+0.07° 10.7+0.1° 0.74+0.03
S5 18.03:0.06 17.56+0.12° 1.37£0.03
S6 24.32+0.14° 10.69+0.09° 1720025
S7 2822+0.16" 8.36£0.18¢ 0.25+0.01"
S8 23.72+0.06" 11.68+0.13¢ 1.860.02*
S9 27.54+0.06° 9.96+0.08" 0.56+0.01°
S10 24.95+0.06" 10.620.08* 0.8240.01°

UL’ values means lightness, values in a row with uppercase letters are significantly
different (p<0.05), meantSD (n=9).

a values means redness, values in a row with lowercase letters are significantly
d*lfferent (p<0.05), meantSD (n=9).

b values means yellowness, values in a row with uppercase-italic letters are
significantly different (p<0.05), mean+SD (n=9).
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Fig. 3. Total polyphenol contents of blueberry syrups produced by
different methods.

Uppercase letters mean the value of 200 mg/mL, values in a row with different letters
are significantly different (p<0.05), meantSD (n=9).

Lowercase letters mean the value of 300 mg/mL,, values in a row with different
letters are significantly different (p<0.05), meanSD (n=9).
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Fig. 4. Total flavonoid contents of blueberry syrups produced by
different methods.

Uppercase letters mean the value of 200 mg/mL, values in a row with different letters
are significantly different (p<0.05), mean+SD (n=9).

Lowercase letters mean the value of 300 mg/mL,, values in a row with different
letters are significantly different (p<0.05), meanSD (n=9).
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Table 4. DPPH radical scavenging activity of blueberry syrups
produced by different methods

Sample ICs
St 1.83£0.15™"
2 1.32+021°
$3 3.19+0.26°
s4 1.29+0.26"
$5 1744149
$6 2.39+0.1%
7 231+0.07"
S8 1.78+0.15™
$9 21001
S10 186:021"

Values in a row with different letters are significantly different (p<0.05), meantSD
(n=9).
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Fig. 5. Anthocyanin contents of blueberry syrups produced by
different methods.

Values in a row with different letters are significantly different (p<0.05), meantSD
(0=9).
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