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Moisture migration pattens and antioxidant capacity changes during
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Abstract: [Objective] To investigate the moisture migration patterns and quality changes of 4ronia melanocarpa under different hot air
drying temperatures. [ Methods] The effects of hot air temperatures (60, 70, 80, and 90 °‘C) on the drying curves and drying characteristic
curves of 4. melanocarpa were investigated. Eight commonly used drying models suitable for fruits and vegetables were selected for fitting,
analysis, and validation to identify the optimal hot air drying model for 4. melanocarpa. Water distribution status and changes during drying
were analyzed using low-field nuclear magnetic resonance (LF-NMR) and imaging techniques. The effects of different drying temperatures on
quality were evaluated based on total phenolic content, total flavonoid content, antioxidant capacity, and anthocyanin content. [ Results] The
moisture ratio curve of 4. melanocarpa exhibited exponential decay during drying, with the Weibull distribution model showing the best fit. At
90 °C, the polyphenol content and flavonoid content were highest, at 0.044 6 mg/g and 0.0482 mg/g respectively, and antioxidant capacity
peaked, with a DPPH radical scavenging rate of 11.159 6%. At 60 °C, anthocyanin content was highest at 0.408 8 mg/g. [ Conclusion] The
optimal hot air drying temperature for 4. melanocarpa is 90 “C, under which the quality of 4. melanocarpa is most prominent.
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Table I Drying kinetics model expression
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Figure 1

Drying characteristics and drying rate curves of Aronia melanocarpa under different hot air drying temperatures
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Table 2 Drying model constants and statistical parameters of different models

Wi 4B + 45 1 [LRE 20 Bt S8
JErC A B c D R e RMSE
Newton 60 0.084 40 0.99422  0.000 45 0.002 61
70 0.169 13 0.98947  0.00090  0.003 47
80 0.216 01 0.98980  0.00096  0.003 34
90 0.470 73 0.99528  0.00056  0.001 39
Page 60 0.068 50 1.079 06 0.99622  0.000 31 0.001 70
70 0.154 48 1.046 47 0.990 16  0.00089  0.003 26
80 0.183 32 1.095 55 0.992 23 0.00079  0.002 54
90 0.434 90 1.080 99 0.996 48  0.00049  0.001 04
Henderson and Pabis 60 1.008 55 0.085 13 0.994 31 0.00046  0.002 56
70 0.990 74 0.167 53 0.989 60  0.00094  0.003 44
80 1.008 02 0.21773 0.98989  0.001 03 0.003 31
90 1.006 65 0.473 61 0.99534  0.00064  0.001 37
Modified page 60 0.083 55 0.019 52 0.99622  0.000 31 0.001 70
70 0.167 78 1.047 93 0.990 16  0.00089  0.003 26
80 0.212 52 1.096 67 0.992 23 0.00079  0.002 54
90 0.462 87 1.081 29 0.996 48 0.00049  0.001 04
Logaritlunic 60 1.053 97 0.07140  —0.070 34 0.997 84 0.00018  0.000 97
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80 1.085 13 0.17110  —0.103 72 0.996 07 0.000 43 0.001 29
90 1.034 09 043203  —0.03517 0.99672  0.00054  0.000 96
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90 0.996 01 0.434 61 1.05017  —0.00225 099670  0.00069  0.000 97
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Wang and Singh 60 —0.063 78 0.001 08 0.99300  0.00057  0.003 16
70 —0.127 10 0.004 28 0.98660  0.00122  0.00443
80 —0.160 76 0.006 77 0.992 03 0.000 81 0.002 61
90 —0.337 48 0.029 11 0.991 23 0.001 21 0.002 57
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Figure 2 Weibull distribution model validation
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Table 3 Effect of drying time on LF-NMR parameters of Aronia melanocarpa under different hot air drying temperatures

TR C TR E] /h Ay /g Aylg Aylg Arow/8
60 0 134.76+25.46 4169.60+285.34° 109 284.86+1 356.89° 113 589.2241 777.19°
4 120.47+16.27° 4927.224312.62° 63 249.37+1334.15° 68 297.06+1217.00°
8 125.54+40.16"™ 5310.85+71.24" 40 726.43+1 686.37° 46 162.82+456.57°
12 135.234+25.91° 5392.89+220.65" 24 963.98+365.10° 30 492.10+ 1 089.00¢
16 146.774+16.97° 4959.98+553.28" 14 828.10+398.75¢ 19 934.85+222.14°
20 146.44+30.23" 3303.71+325.36° 6429.51+52.40" 9 879.66+465.27"
24 179.09+17.62° 1771.824136.37° 2 098.90+ 184.65¢ 4049.814165.75¢
28 162.24+25.14™ 623.05+160.24" 422.31+85.16" 1207.59-+100.20"
32 47.17+9.12¢ 210.06+79.37¢ 487.38+134.32" 744.61+76.34'
34 15.57+12.32° 85.46+47.52" 468.114-90.32" 569.13+32.18
70 0 132.734+7.28° 5739.86£663.25° 96 495.63 1 026.13" 102 368.224-886.54"
2 158.024+25.37" 7223.55+356.87" 51 491.024253.64° 58 872.59+506.32°
4 176.61416.54° 7 586.20-445.69° 30 098.67+324.12° 37 861.48-498.14°
6 184.53+37.68° 6839.79+616.32° 15 884.33+523.16° 22908.65+ 1 334.56°
8 180.92+24.36" 5012.06156.43° 7 425.86+826.31° 12 618.84+465.20°
10 223.51+36.84° 2382.43+236.69¢ 1 533.66+179.64" 4139.60+652.49"
12 204.42+31.16* 235.55+154.32° 558.38+113.52¢ 998.35+103.85¢
14 40.23420.10¢ 28.18+25.43" 436.50+46.80¢ 504.91+49.73"
16 17.834+5.34° 51.10+36.72" 453.72417.53¢ 522.65+52.62"
80 0 223.10+16.53" 7 289.84+787.65" 96 610.06+ 1 324.56" 104 123.00+ 1 455.63°
2 221.36+54.31° 7710.26£126.35" 46 631.33+763.12° 54 562.954+1 159.64°
4 231.72+£69.70° 4.809.60+264.72° 19 587.19+684.52¢ 24 628.51+1532.17°
6 257.10£23.61° 1501.97+46.75° 1155.11+£541.20° 2914.18+£726.21¢
8 76.85417.34° 721.87+1.62¢ 1071.92476.54¢ 1 870.644191.72¢
10 19.40+6.51° 420.50+-9.64¢ 481.21482.64° 921.114105.24F
12 18.63412.24° 119.67+5.32¢ 371.23+£128.17° 609.53+35.48¢
13 13.144+9.61° 22.784-10.98¢ 474.55416.24° 510.47+£20.36"
90 0 159.09+7.52¢ 5596.87+996.75° 104 133.49+1 752.61° 109 889.45+2 256.66"
1 175.114+20.62° 6 051.85324.98" 41 103.82+2 468.74° 47330.78+2 471.90°
2 175.21+16.75° 5687.86-413.63" 24 181.53+718.14° 30 044.60+764.32°
3 195.19+10.21° 4399.024108.62° 10 495.52+1 236.74° 15 089.73+599.64°
4 220.77+20.17° 2314.70+271.69° 3 148.25+589.62° 5683.72+1064.57°
5 175.25+32.45° 548.70+65.71¢ 765.80+169.52" 1 489.75+258.73"
6 21.62+2.13° 221.39+9.80° 427.59490.518 670.60+58.61¢
7 12.4947.15¢ 15.9943.24¢ 447.30433.648 475.78+12.54"
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