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Effects of Drying Process on Physical Properties, Active Ingredients
and Antioxidant Capacity of Pumpkin Powder

MO Yunfeng, CHEN Zixuan, PENG Junying, LU Shengjie, SONG Xianliang’

(College of Food Science, South China Agricultural University, Guangzhou 510642, China)

Abstract: In order to explore the effects of different drying processes on the physical properties, active ingredients and
antioxidant capacity of pumpkin powder, the vacuum freeze drying (VFD), hot air drying (HAD), and heat pump drying
(HPD) were used for drying pumpkin and characterized by SEM, XRD, and FTIR. The results showed that the pumpkin
powder of VFD had the smallest particle size (the Dy, was 54.63+0.90 um), great intact color, the best adsorption and
solubility, but the flow and filling properties were poor. The pumpkin powder of VFD had the highest content of active
ingredients such as total phenolics (3.56+0.02 mg/g), and the strongest antioxidant capacity, and in HAD and HPD, the total
phenol, total flavonoid and the antioxidant capacity of pumpkin powder were higher at 50~60 °C, while the content of
vitamin C, f-carotene were higher at 40~45 °C. The pumpkin powder of VFD had smooth surface and internal pores, lower
relative crystallinity compared to HAD and HPD, but there was no difference in the types of functional group. The results
can provide experimental basis for choosing suitable pumpkin process.
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Table 1 Particle size, specific surface area, Span value, cell fragmentation rate of pumpkin powder under different drying processes
FEG, D,,(um) Ds,(pm) Dy, (pm) 2 1EFH (m%g) % (Span) IR (p)
VFD 9.02+0.04" 54.63+0.90" 300.00+9.17¢ 663.00+3.69* 5.33£0.12° 0.45+0.01°

HAD-60 C 14.67+0.12° 142.0042.00* 635.67+6.81° 400.07+2.880" 4.37+0.10% 0.20+0.00¢
HAD-55 C 13.90+0.40° 93.77+8.92°¢ 511.00+£36.29° 446.57+0.31° 5.31+0.20°¢ 0.29+0.02¢
HAD-50 C 10.03+0.06¢ 62.17+2.05%" 424.67+28.92° 613.83+4.91° 6.66+0.26° 0.41£0.01°
HAD-45 C 11.47+0.21° 61.47+3.46"" 423.00+72.79° 619.63+0.42° 6.67+0.82° 0.41+0.02°
HAD-40 °C 10.05+0.05¢ 63.35+0.02°" 440.00+7.00° 614.02+3.72° 6.79+0.12° 0.40+0.00°
HPD-60 °C 15.73+0.32° 122.67+3.79° 510.33+21.73° 388.60+7.98" 4.03£0.05¢ 0.230.01°
HPD-55 C 14.60+0.10° 92.50+1.95° 488.00£15.72° 428.77+3.65¢ 5.12+0.09% 0.29+0.01°
HPD-50 °C 10.80+0.26" 78.20+8.60" 513.33+70.06 553.30+24.90° 6.41£0.20° 0.34+0.03¢
HPD-45 °C 11.57+0.25° 72.50+3.42¢ 473.33+40.27° 528.60+13.41¢ 6.36+£0.26" 0.36+0.01%
HPD-40 C 12.03+0.21¢ 69.67+£3.29° 613.00+113.58* 507.63+11.93° 8.59+1.26° 0.37+0.02°

e RS OR F/ING RN A A ) 22 57 0. 35 (P<0.05), 2]
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Fig.3 Effects of different drying processes on DPPH radical scavenging (A), ABTS* radical scavenging (B),
and total reducing capacity (C) of pumpkin powder

>
a

XK QO L >
RS QoD o5

FEIFER W . HAD-60 °C Fll HPD-60 C FJIKS KA 5], 275 BRI F R A1,
HY S I HE ) B (4391 2 35.13+0.18 F1 37.96+ R AJEAR T A Ve 8R4 5E

0.20 pmol/L), IR AT B2, AAWFFEERH, Ml s T 242 XRD4MF HE 5 S, REITET Y TG
KL IRAG SN, HE AR PR = MR ik XRD Pl s 5 S AR L S8« C ATt

PER, PRIHPE 60 °C BB HY B 19 S0 L RE ) o U, HLrp AR S AILE 20=17°0F H BRAT S, 2 455
24 FRAE PRI SRS A S A B, H 2% 3 JTOB 1) XRD &

EHL VFD, HAD-40, 50, 60 °C fil HPD-40. 50.  JEH] 255 Wit Jade6.0 14 FE 5 00 AH X 45
60 °C YR JEY, 34T SEM. XRD. FTIR £, #£5% FE(CD, g5 3ans 3 fras, a] LIF W, B HAD F1
N [F) A4 T2 R AN TR gl B X e TR SO 285 A4 114 HPD (7R TR, B CLZdig Kk, Hidh VEFD,
SN HAD-40 °C F1 HPD-40 °C Bg)IUB 9 Cl #9341 . 5
2.4.1 SEM 4r#r  HIE 4A 7145, 7€ VFD 1, £ H KRB, 76 VFD t, T EAS TR TR, Pk
ZEIEREE T, PRI VK S ERETHE, THE)S JRAR B BiAA ZFLAY S K, 7E HAD-40 °C F1 HPD-40 °C
PO ETE i as, BIRT LUE SDHA N 358 FLIR, B o, PR R BRI IR B TR U T g, SR A An R A
i IR, Pk 2 T EE G T T IR 1 i Ak XA, PRtk 3R 55 A0 00w TR ZE R R B, X PR AR 11
45, IR G o 4, FRIHZ: VED 4bHE, fg _
KA BE AP S48 . ANl 4B~G 7R, HAD Al A om0
HPD ¥ g I 14 2 10 147 HE AN ) R 5 1) 2 4, 2 30 N
AR AN AEE, O R T RHE IR 254 T, Fm /_/Ew

K, ARIISZ R R SR AS ), SRR 5 e L A, E HAD-40
[l b e TRt R, 7K 432 th N SN RS 1, : S50 G
BT, DI SIHELL 215, £ SR Al ,——/W
lb 2b 3b 4b Sb
: 20(°)
A 5 R TH:T T IR XRD
p_ il Fig.5 XRD of pumpkin powder under different drying
processes

3 OANETER LT rE IO A X 25 8
Table 3 Relative crystallinity of pumpkin powder
under different drying processes

FE X S (%)
VED 15.20
4 HAD-40 C 11.87
10 pm LA ~10um ¢
gl (PN o = 208 Ll Y ) HAD-50 C 32.26
El 4 FRAAEY SEM [E(3000%) HAD-60 C 2739
Fig4 SEM of pumpkin powder (3000x) HPD-40 C 13.66
7E: VED(A), HAD-40 C.(B). 50 C.(C) . 60 °C(D), HPD-40 C HPD-50 °C 23.15
HPD-60 °C 27.33

(E). 50 °C(F). 60 C(G),
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