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The influence of drying methods on the physicochemical,

functional,

and antioxidant properties of passion fruit peel
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Abstract: Objective: This study aimed to investigate the effects of
Passion {ruit

drying methods on passion fruit peels. Methods:

peels were treated with microwave vacuum freeze-drying.,

vacuum freeze-drying, heat pump drying, and far-infrared

radiation drying. The drying characteristics, rehydration ratio,

color  difference,  dietary fiber,  functional properties,
microstructure, total phenolic content, total flavonoid content,
and antioxidant properties were measured and determined

respectively. Results: Heat pump-dried passion fruit peels had
poor rehydration ratio and functional properties. Microwave vacuum
freeze drying reduced the drying time by 53% when compared tp far-
infrared radiation drying, and the microwave vacuum freeze-dried
treated passion fruit peels had a higher rehydration ratio (7.45), total
phenolic content (13.45 mg GAE/g DW) and antioxidant activity
(DPPH was 38.53%, FRAP was 1.14 mmol/L). Additionally.,
the passion fruit peels were vacuum freeze-dried with treatment
to increase their water holding capacity [ (21.644+0.21) g/g]. oil
holding capacity [(6.09 = 0.71) g/g], swelling [(25.00 +
1.00) g/g], and total flavonoid content (7.84 mg RT/g DW).

Different drying techniques led to higher rehydration ratios, and
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they also significantly differed (P <Z0.05) in terms of dietary

fiber, functional properties, total phenolic content, total

flavonoid content and antioxidant activity of the peels.
Conclusion: The quality of passion fruit peel can be greatly
affected by the drying process, and microwave vacuum freeze-
drying is the most preferred technique.

Keywords: passion {ruit peel powder; microwave vacuum f[reeze-
drying; vacuum freeze-drying; heat pump drying; far-infrared

radiation drying; physicochemical properties; antioxidant activity
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Figure 1 Schematic diagram of microwave vacuum
freeze drying equipment
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different drying methods
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Table 1 Passion fruit peel powder color under different drying methods
TR TT L a* b* AE BI
MVFD 55.40+3.16 11.1340.472 0.8140.23° 26.0640.59 15.30£1.30"
VEFD 55.63+1.24 11.1140.78% 2.3940.72° 25.59+0.89 18.12£1.00%
HPD 58.00+1.63 9.00£0.41" 5.6040.77¢ 27.57+1.43 20.82+1.52¢
FIRD 56.87+1.26 8.9940.48" 5.5541.62¢ 26.67+1.56 21.12+2.63%
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Table 3
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Functional properties of passion fruit peel powder and dietary fiber of passion fruit

T /NG TR R R 35 22 5 (P <C0.05)
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e

peel under different drying methods
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THET

¥k /(g gD

B/ (mL - gD

R B K Ji £ £ 4 A i £ 4 4 AR i £ 47 4
MVFD 3.26+0.13" 3.7240.74 11.06£0.76¢  7.22+0.51"  11.00£1.00¢  11.67=+1.52%
VFD 6.09+0.71 3.22+0.15 21.64%0.21¢  11.90£0.73*  25.0041.00°  14.0042.00°
HPD 2.88+0.11° 3.3940.71 15.3240.65"  4.71+0.48  15.67%1.53"  10.00£2.00"
FIRD 3.09+0.07" 4.19+0.49 16.24+0.49>  6.45+0.31"  13.00£1.00°  6.33E1.53¢
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etk 4543k . VED M RE 5o 45 # 4
2.7 BEEE
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Figure 6 SEM images of passion fruit peel powder under different drying methods

x4 AATFRAXNTEEREHEABH . DHEWMERENL
Table 4 Total phenols, total flavonoids and antioxidants of passion fruit peel powder under different drying methods
o B/ K/ DPPH A#i#  ABTS A% FRAP ft/
e (mg GAE+ g ' DW)  (mgRT g ' DW) HERA/ % WHRE/ % (mg TEAC - g ! DW)
MVFD 13.45+0.37% 5.9440.38" 38.67+5.77% 12.3342.52 1.3440.16*
VFD 8.3140.30° 7.8440.84¢ 26.00+2.00" 13.00£0.00" 1.2440.05%
HPD 13.87+1.37¢ 6.1340.33" 16.33+2.08°¢ 16.00+0.00* 0.85+0.03¢
FIRD 9.21+0.46" 3.78+0.66¢ 11.00+1.73¢ 16.67+0.58* 1.0540.04"

T FSI/NG TR A RN 3 28 5 (P<<0.05).

WEAF TEEEBmBYRBR,.70 CU LRSS TH
25 0% 2 IR A . TR O, 6 T R S RD A TRD 09 1 LR
VED #1 FIRD 42 A9 #% & o TPC L1 HPD 4b 3 A4 A
o TPC fe . DT W8 55 70 R i 21 4 55 000 (1 TF 5% 45 S
S8 W 2 W ) S I A R R TR TR BE 0 B T g
IR TGS, BRI EE e BE LhaS
I 245 A i, AEL A A TR B I AL OF B RS B R Y
B R T A AR J ik MVFD B &
B TPC 5.
2.8 REMEE

H 2 4 7 A1, VED £ & 19 % i & & fi &, HPD Al

MVFD FEahBIR Z H Z35 J0 1 35 25 5, i FIRD # &b /9
B i, OO R BN 52 6 R AR K A R R, Y
B T 40 C B, B LS MR .
2.9 HmEMLEES

3 4 AT, MVED #1 VFD k¢ 5 A8 5 5 it A AL %
P .7 FIRD FI HPD A4 AL 8 J7 W B% Ik . MVFD 7E 4k
Fr#E i DPPH H i 563 BRAE ) 7 i & 48 T BUR M AE A .
32 Pl R R TR R A Y T R A B B ) A T g
FE DPPH H 2 W BRAE 1 0 TR, 3X 5 X Skl
LB S5 —F ., MVFD fl VED 4% 5 #5 % 3 11
TR FRAP A, AT g2 th T iR b ¥ 23 T FRAP
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I W Tasnaia S50 76 X 85 4 1 149 BF 58, W) BE TR b
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