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Abstract: This study investigated the effects of different powder processing techniques on the physicochemical and
structural characteristics of mango powder. Mango powder was treated using conventional grinding (CG), ball milling (BM)
and vibratory crushing (VC) methods, yielding seven types of processed mango powder samples: conventional grinding
(CG), ball milling samples with different grinding times (1, 2, 3 hours corresponding to BM1, BM2, BM3), and vibratory-
crushed samples with different grinding times (1, 7, 15 minutes corresponding to VCI, VC7, VC15). By measuring
physicochemical properties such as particle size, moisture content, water activity, and solubility, along with structural
characteristics including differential scanning calorimetry and Fourier-transform infrared spectroscopy, the physicochemical
and structural properties of mango powder were analyzed. Results showed that both BM and VC treatments significantly
modified the physicochemical attributes of mango powder compared to the CG. BM and VC significantly reduced the
particle size of the fruit powder. BM decreased the moisture content and water activity of mango powder, whereas VC
exhibited an inverse pattern. BM and VC increased the water solubility of mango powder from 53.467% (CG) to 68.230%
(BM) and 76.207% (VC), respectively. Based on physicochemical parameters, samples BM2 and VC7, which correspond to
the optimal grinding times in the BM and VC groups respectively, were selected. Through the further determination of BM2
and VC7, it was found that the density, fluidity and swelling property of BM2 and VC7 decreased, but they effectively
retarded the moisture absorption of mango powder and increased the water solubility and oil holding capacity. As the
particle size of mango powder decreased, the peak temperature also decreased. BM2 treatment reduced the content of bound
water and semi-bound water in the sample, while VC7 exhibited the opposite effect. No new chemical functional groups
were detected in all mango powder, and all X-ray diffraction patterns showed similar profiles. However, BM2 and VC7
induced the formation of hemispherical or irregular structures in the mango powder. In summary, ball milling for 2 h and
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vibration crushing for 7 min can improve the quality of mango powder.

Key words: mango powder; vibratory crushing; ball milling; physicochemical properties; structural characteristics
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Table 1 Physical characteristics of the mango powder particles obtained from different grinding methods
e o ve
g
G BM1 BM2 BM3 VC1 VC7 VC15

D,o(pm) 12.943+0.207** 6.549+0.111° 3.064+0.083¢ 4.763+0.016° 6.317+1.019% 4.043+0.129¢ 3.659+0.074¢
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(] 0.117+0.002%° 0.537+0.009° 0.863+0.007° 0.727£0.000° 0.693+0.010¢ 0.963+0.004" 0.978+0.002*
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Fig.1 Color of mango powder with different grinding processes
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Table 2 Moisture content, water activity, water-solubility for different mango powder

b cG oM e
BMI BM2 BM3 VCl vC7 VCl15
Koy (%) 5.063+0.034* 4.477+0.061° 3.683+0.097° 3.598+0.091° 5.114+0.037¢ 5.251+0.055" 5.643+0.047*
IKG31 E 0.248+0.001°" 0.243+0.002° 0.236+0.006" 0.236+0.001° 0.250+0.001¢ 0.254+0.001" 0.259+0.001*
B (%) 53.467+0.236°C  62.390+0.139°  68.230£0.070°  67.187+0.102° 63.35040.372%  75.210+0.387*  76.207+0.964"
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Table 3 Density and fluidity of mango powder

b PRI (g/em®) HEFRUE T (g/em®) RikA()
CG 0.756=0.010" 0.524+0.008" 24.848+0.982°

BM2 0.592+0.013¢ 0.367+0.002° 28.932+0.344°
vC7 0.645+0.000 0.418+0.013° 29.723+0.227°

TE: R FIFIAR/ NG FEFRRE R B, P<0.05,
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eI S EE T e . g e S, BM2.
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Fig.2 Water holding, oil holding and swelling capacities
of mango powder
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FI W ELT CG(P<0.05), L A] %1 VC7 1 BM2
] DA REAE LR A 1, AN RS- ok B
AR U R ELEEAERL, CGL BM2, VC7 #£
AT AITESS 9. 10, 10 d e FEEE, H IR0 .
EME2E S (P>0.05) o PRIHAIN, FENIRAT 4R B B R4
SRR BT SRRy R S AR g0, bR AR A, 5ok
Sy TSy B S H RS PTR, SRy SRR S Ak, DAV,
7T AR SriE— B am VY, 7RSS 7 d B, BM2
(17.700% )5 VC7(18.300% Al W 125 TG i 51
2557(P>0.05), Bl A R AN 28 DT IE S 1

T4 ORFEHR T2 5 7 d R 2 16 5 1 i e

Table 4 Moisture absorption rate on the 7th day and attainment

of constant weight for mango powder processed by different
grinding processes

, FERR R AR (%)
s ]
CG BM2 VC7
7d 23.967+1.060° 17.700+0.606° 18.300+0.440°
MR B E 24.633+1.52° 22.500+1.082° 23.300+0.200*

e BHRTTARR/ NG FRFRR 2257 83, P<0.05,
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Fig.3 T, relaxation spectra of mango powder in different
grinding processes
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Fig.4 Differential scanning calorimetry curves
of mango powder
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Fig.5 FTIR spectra of mango powder
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Fig.6 X-ray diffraction patterns of mango powder
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Fig.7 Morphology of mango powder with different grinding
processes observed by SEM
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