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The effect of citric acid and enzyme inactivation treatment on C3G stability
and antioxidant capacity of mulberry fruit alcoholic drink
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ABSTRACT

To promote the consumption of mulberry fruit, we manufactured mulberry fruit wine with 'simheung' by different pro-
cessing methods and analyzed cyanidin-3-glucoside(C3G) stability and antioxidant capacity. In the processing of mul-
berry fruit alcoholic drink, 3 minutes blanching using microwave inhibited the C3G destruction by maintaining the
antioxidant capacity and inactivation of enzymes related to pigment's stability. And freeze-dried mulberry fruit was the
highest C3G pigment content and antioxidant capacity. Nevertheless, this is not recommended because the economic
burden of the cost of freeze-drying. In conclusion, when processing mulberry fruit wine, the addition of citric acid and
the enzyme’s inactivation treatment were considered more effective than storage containers (transparent glass, brown
glass bottles, aluminum foil, green glass, translucent glass bottles).
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Fig. 1. Cyanidin-3-glucoside(C3G) content of mulberry fruit
alcoholic drink according to processing method. (MF; Mulberry
fruit, MW3; Microwave treatment, 3 min., blanching)
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Fig. 2. The effect of citric acid on mulberry fruit alcoholic
drink’s C3G content.(MF; Mulberry fruit, MW3; Microwave
treatment, 3 min., blanching)
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Table 1. Antioxidant ability analysis of mulberry fruit products according to processing method and storage period.

(Ascorbic acid equivalents, nmol)

Storage period

Method of processing

0 month 1 month 2 months 3 months Storage container
28.4 Transparence glass bottle
37.0 Brown glass bottle
Sucrose 2.5% 54.8 26.1 30.0 353 Aluminum foil
304 Green glass bottle
38.9 Semitransparence glass bottle
o . 47.6 Transparence glass bottle
Citric acid + Sucrose 2.5% 54.0 28.1 47.5 - -
37.2 Transparence glass bottle + Aluminum foil
61.1 Transparence glass bottle
q 61.6 Brown glass bottle
Freezed-dried MF - -
+ Sucrose 2.5% 100.7 57.0 51.9 58.0 Aluminum foil
583 Green glass bottle
64.6 Semitransparence glass bottle
Freezed-dried MF 81.5 Transparence glass bottle
+ Citri . N 86.7 67.7 70.1 - -
itric acid + Sucrose 2.5% 77.4 Transparence glass bottle + Aluminum foil
444 Transparence glass bottle
MW3 + Sucrose 2.5% 36.7 20.2 36.2 - -
332 Transparence glass bottle + Aluminum foil
+ Citric aci 41.8 Transparence glass bottle
MW3 C1tr1c0a01d 392 246 53.0 1% g : :
+ Sucrose 2.5% 453 Transparence glass bottle + Aluminum foil
42.1 Transparence glass bottle
Sugar-free 35.5 21.4 30.0 - -
34.7 Transparence glass bottle + Aluminum foil
o . 36.6 Transparence glass bottle
Citric acid + Sugar-free 27.4 30.0 46.9 - -
38.5 Transparence glass bottle + Aluminum foil

(MF; Mulberry fruit, MW3
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; Microwave treatment, 3min., blanching)
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