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Quick-frozen Characteristics and Nutritional Quality of Strawberries in
LN,-spraying Freezer
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ABSTRACT: The work aims to explore the characteristics of strawberries' liquid nitrogen (LN;) quick freezing process.
The LN, quick-frozen strawberries experiment was conducted at the temperatures ranging from —40 C to —70 C with
5 C interval by means of a self-made LN,-spraying quick freezing device. The indexes of strawberries including freez-
ing rate, water loss rate, chromatic aberration, contents of vitamin C and anthocyanin, etc. under different freezing tem-
peratures were tested and analyzed. The freezing time was shortened and the freezing rate was increased from 9.75 cm/h
to 20.00 cm/h with the reduction of freezing temperature. When the freezing temperature was lower than —55 °C, the in-
crease of freezing rate decreased as the temperature continued to reduce. Water loss rate, Vc, anthocyanin and total phe-
nolics of LN, quick-frozen strawberries showed an increasing tendency with the reduction of freezing temperature, but the
rate of increase was gradually decreased. The LN, quick-frozen process of strawberries at =55 ‘C can ensure the rapid
freezing and maximally retain nutritional quality of the strawberries.
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Fig.4 Freezing curve of LN, quick-frozen strawberry under
different freezing temperatures
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Tab.1 Effect of different freezing temperatures on straw-
berry color

FREE R/ C L a b AE
K URE 48.36°  24.56" 21.43° 0
—40 42538 29.41° 23.15° 7.78
—45 42.868  28.52° 22.13° 6.81
-50 43245  27.46° 21.65° 5.89
-55 43.68°  26.12¢ 21.54¢ 4.93
-60 4457 26.01° 21.52¢ 4.06
-65 4521°  25.87"  21.48% 3.41
-70 46.35°  25.498 21.45° 221
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Tab.2 Quality indexes test results of strawberries’ LN,-spraying quick freezing
; . Ve &/ SR A WHE &/ A
IRAIRILC AR (mg:(100)") (mgg ) (mg (100 2) ) B 01%
KURE oh 84.12+0.01° 4.26+0.01° 41.35+0.01° 11.240.1
—40 0.72+0.01% 81.74+0.02" 3.3240.04¢ 34.01+0.03" 10.1+0.1¢
—45 1.21+0.02° 81.89+0.01% 3.43+0.01° 34.56+0.06% 10.3+0.1%
-50 0.88+0.03" 82.73+0.03" 3.56+0.02° 35.02+0.04F 10.60.3%
-55 1.8440.01¢ 83.68+0.01° 3.68+0.04¢ 35.78+0.02° 10.8+0.1%
-60 2.23+0.02¢ 83.56+0.05° 3.71£0.02° 37.86+0.01¢ 10.9+0.1%°
-65 2.71+0.01° 83.47+0.02¢ 3.7540.01% 39.32+0.04° 11.0£0.1*
-70 2.85+0.02° 83.25+0.04° 3.80+0.03° 40.47+0.03° 11.0+£0.3%
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