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Abstract: To investigate the effects of non-thermal physical field treatment techniques on the quality of freeze-dried mango
powder, untreated freeze-dried mango powder was used as a control group (CK). The experimental groups were subjected
to different microwave powers (100, 300, and 500 W), various irradiation doses (2, 4, and 8 kGy), and different voltage
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levels of cold plasma (20, 30, and 40 kV). By measuring physical indicators such as color, water activity, and solubility,
along with chemical indicators including total phenols, vitamin C content, and antioxidant activity, the quality changes of
freeze-dried mango powder were analyzed, and the optimal treatment parameters for each group were determined. The
results showed that the color of the mango powder was better maintained by physical field treatments, water activity was
significantly reduced (P<0.05), but no significant effect was observed on hygroscopicity, and solubility was increased by
18%~63% (P<0.05) compared to the control group. Fourier transform infrared spectroscopy indicated that no significant
impact on the chemical structure was observed. Soluble sugar and dietary fiber content were significantly reduced by
physical field treatments (P<0.05), while total phenols (3%~14%), vitamin C content (3%~34%), and antioxidant activity
(5%~25%) were notably increased (P<0.05). However, high-energy irradiation and cold plasma caused vitamin C
degradation. Comprehensive analysis concluded that the optimal conditions were 100 W microwave treatment, 2 kGy
irradiation, and 30 kV cold plasma treatment. Thus, physical field treatment techniques can effectively improve the quality

of freeze-dried mango powder and maximize storage stability and nutritional characteristics when appropriate parameters
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are used.
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Fig.1 Colors and appearances of mango powder under different

&

physical field treatments
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Table 1 Effects of different physical field treatments on water activity and glass transition temperature of mango powder

piEE by e IR BE Tgi(°C) Tgm(°C) Tge(°C)

AAb 3 CK 0.264+0.002% —5.090.17°% —0.68+0.15P% 1.23£0.15P%
MWI 0.248+0.002" 0.13+0.20¢ 3.74+0.16° 9.17+0.17¢

T MW2 0.232+0.002° 2.78+0.11% 7.04+0.13% 11.5+0.14%
MW3 0.238+0.002¢ 1.740.138 4.36+0.20° 9.52+0.15%

IR1 0.253+0.002" —1.48+0.12¢ —0.14+0.10¢ 6.78+0.18°

LY IR2 0.238+0.002¢ 1.55+0.22° 5.74+0.19* 10.25+0.31°
IR3 0.249+0.001° 0.75+0.14° 5.12+0.3° 10.16+0.12°

LTP1 0.247+0.002” —0.16+0.107 4.68+0.14 9.55+0.197

RIS B A LTP2 0.237+0.002 1.28+0.13" 5.57+0.15" 10.89+0.24”
LTP3 0.236+0.0027 1.56+0.15¢ 5.66+0.17° 11.59+0.14%

T R RSN E T8 NG TR T SO R AR AL B S A

IR AURIIGIR S B AL GE T B 22 5 (P<0.05), #2~3K31F],



%464 % 12

ARATN |, 45 AR EIZA B A IR TR B A - 45 -

2 NI BT R WL A A B 520
Table 2  Effects of different physical field treatments on the
hygroscopicity and solubility of mango powder

ViSLilEaN FESh W B E (%) B (%)
RAb3E CK 29.0+1.0%™ 12.49+0.32°¢
MWI1 28.1+£0.5" 20.3740.13*

Tl MW2 28.7+0.74 19.36+0.35°
MW3 28.9+0.3* 17.13+0.24¢

IR1 27.240.4° 19.97+0.26°

LYl IR2 27.6£0.5° 19.91+0.27
IR3 27.6+0.7° 14.74+0.21°

LTPI 27.6+0.6 14.87+0.32

IR 5 B i LTP2 27.4+0.3¢ 19.91+0.20"
LTP3 27.4+0.5° 17.34+0.43"

TR i P AT B Y AR L FE /R SR R P B ) B 2
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Fig.2 Effects of different physical field treatments on the
infrared spectra of mango powder
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Table 3  Effects of different physical field treatments on the active components and antioxidant capacity of mango powder

AT P LA (mg/g) A3 C(ng/mL) ABTS" [ H L BR 2 (%) DPPH [ th HE B4 (%)
RALFHE CK 8.040.1148 43.79+0.52% 86.83+1.46" 54.91+0.50%"
MW1 7.6740.17% 55.30+1.71% 87.3+2.44% 66.92+2.68"
T MW2 8.16+0.19° 48.18+2.73" 79.52+3.128 68.81+0.97*
MW3 8.49+0.38" 57.73+2.62° 74.76+2.97¢ 62.14+2.93"
IR1 8.75+0.42% 58.79+2.12° 88.89+0.99" 61.26+0.61°
LI IR2 8.56+0.06° 47.35+0.56° 81.59+3.35° 62.70+1.44°
IR3 9.15+0.11° 45.23+0.53" 77.62+1.48° 61.54+2.93°
LTP1 8.38+0.19% 54.24+0.47 82.7+1.93 58.87+0.5%
(LSS RN LTP2 8.16+0.33% 45.61+1.31 90.48+2.08" 59.37+0.89"
LTP3 8.41+0.17" 48.48+0.35” 72.38+3.9" 57.86+0.79"
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Fig.5 Heatmap of the correlation analysis of various indicators
of mango powder
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