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Abstract

In this study, we assessed the effect of freezing pretreatment on the quality of osmotically extracted syrup from
Citrus junos peels. Sliced peels were frozen for 7 days at - 20C or - 70C, mixed with sucrose and then stored
for 40 days at 15C. Syrups were prepared from these mixtures after osmotic treatment. Non-frozen fruits were
used as control. The initial freezing point of C. junos peels was - 4C. Nominal freezing times were 42 and 13
min for - 20C and - 70C, respectively. The osmotically extracted syrup from the frozen peels was reddish brown
while that of the untreated peels was yellow. The titratable acidity of the pretreated syrups was significantly higher
than that of the untreated syrup, but clarity, vitamin C content, and 1,1-diphenyl-2-picrylhydrazyl (DPPH) radical
scavenging activity were considerably lower. The pretreated syrups showed no notable difference in color, titratable
acidity, clarity, and DPPH activity. Furthermore, contents of soluble solids, phenolic compounds, and flavonoids
were unaffected. These results suggest that freezing before osmotic extraction affects the quality, producing syrups
with higher acidity, reddish brown color, and lower antioxidant activity.
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Fig. 1. Changes in the temperature of Citrus junos peel during
the freezing process at -207C and -70TC.
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Table 1. Browning index and clarity of osmotically extracted syrup from peel of Citrus junos in relation to freezing pretreatment

Freezing pretreatment

Non-frozen -20TC -70C
Browning index (abs at 420 nm) 1.20+0.11°Y 2.00+0.10° 2.03+0.26"
Clarity (% transmittance at 650 nm) 95.31+1.32* 77.90+3.19° 78.74+8.61°

YValues represent the meantstandard deviation (n=3). Means within each row followed by different letters are significantly different at p<0.05.
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Table 2. Color values of osmotically extracted syrup from peel of Citrus junos in relation to freezing pretreatment

Freezing pretreatment

Non-frozen -20C -70C
L* 98.38+0.12%) 81.30+2.95° 80.81+1.99°
a* - 10.77+0.30° 5.09+2.71° 5.7542.11°
Color b 34.13+1.81° 55.68+3.84° 55.95+1.09°
C* 35.79+1.82° 55.95+4.04° 56.27+1.31°
h° 107.52:£0.40° 84.89+2.51° 84.16+2.00°

YValues represent the meantstandard deviation (n=3). Means within each row followed by different letters are significantly different at p<0.05.

Table 3. Soluble solid content and titratable acidity of osmeotically extracted syrup from peel of Citrus junos in relation to freezing

pretreatment

Freezing pretreatment

Non-frozen

-20C -70C

Soluble solid content (°Brix) 59.07+0.06*)

Titratable acidity (mg/100 g) 114.09+21.45°

59.33+0.42° 59.37+0.23°

184.14+23.18* 165.79+7.96

YValues represent the meantstandard deviation (n=3). Means within each row followed by different letters are significantly different at p<0.05.
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Table 4. Phenolic compounds, flavonoids, vitamin C, and DPPH radical scavenging activity of osmotically extracted syrup from peel of

Citrus junos in relation to freezing pretreatment

Freezing pretreatment

Non-frozen -20T -70C
Phenolic compounds (mg/100 g) 752.44+26.77") 714.234£25.04° 725.80+19.64°
Flavonoids (mg/100 g) 152.7541.05° 178.24+16.99" 176.34+13.18"
Vitamin C (mg/100 g) 259.38420.53" 170.59+44.88" 191.38+29.29°
DPPH radical scavenging activity (%) 39.79+4.81° 13.45+0.17° 21.05+0.36

DValues represent the meantstandard deviation (n=3). Means within each row followed by different letters are significantly different at p<0.05.
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