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Effect of drying methods on quality characteristics
of sweet potato leaf powder

SI Jinjin, XIN Dandan, WANG Xiaofen, KOU Liping

(College of Food Science and Engineering , Northwest A& F University ,Yangling , Shaanxi 712100, China)

Abstract: [Objective] This paper selected the best drying method for sweet potato leaf powder to pro-
vide basis for enriching the products of sweet potato leaves and extending the shelf life. [Method] The
sweet potato leaves were dried by hot air drying, microwave drying,vacuum freeze drying and spray drying
methods. The effects on physical properties and nutritional components of sweet potato leafl powder were
studied,and the variation coefficient weight method was used to calculate comprehensive scores of sweet
potato leaf powder. [Result] The color of sweet potato leaf powder prepared by spray drying and vacuum
freeze drying were better with the color difference values of 3. 98 and 3. 86, respectively. The bulk density
of sweet potato leaf powder prepared by hot air drying was the largest of 0. 76 g/ml. Sweet potato leaf
powder prepared by spray drying had the lowest hygroscopicity of 10. 05%. Particle size of sweet potato
leaf powder prepared by vacuum freeze-drying and spray drying was small. Total sugar content and protein
content of sweet potato leaf powder by spray drying were 218. 71 and 27. 85 mg/g,significantly higher than
that of the other methods (P<C0. 05). The total phenol content and flavonoids content of sweet potato leaf
powder by vacuum freeze-drying were the highest of 52. 22 and 48. 46 mg/g. The comprehensive scores of

sweet potato leaf powder by hot air drying, microwave drying,vacuum freeze drying and spray drying were
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—0.684,—0.275,0. 450 and 0. 508, respectively. The quality of sweet potato leaf powder prepared by spray

drying was the best,followed by vacuum freeze drying. [Conclusion) Spray drying was recommended for

drying sweet potato leaf powder.

Key words:sweet potato leaf powder;drying methods;quality;comprehensive score
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Fig. 2 Effect of different drying methods on color parameters of sweet potato leaf powder
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Fig. 3 Effect of different drying methods on bulk density and hygroscopicity of sweet potato leafl powder
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Table 1 Effect of different drying methods on particle size of sweet potato leaf powder
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I 55 48 Spray drying 12.086 a 26.038 d 35.490 ¢ 36.571 b 0.899 d

R BAS [ NG SRR FR R 22 5 i 3 (P<<0. 05) , R [A],

Note: Different lowercase letters in each column indicate significant differences (P<Z0. 05). The same below.
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Fig. 4 Effect of different drying methods on scanning electron micrographs of sweet potato leaf powder
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Table 2 Effects of different drying methods on composition of sweet potato leaf powder
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H P
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1’!&&:1:% . 5.08+0.063 6 d 32.83+3.15 b 131.424+5.19 ¢ 15.94+0. 142 ¢ 44,1340.99 a
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W% TR 5.98+0.042 4 a 33.11+11.94 b 218.71+10.03 a 27.8540.036 a 33.72+5.29 b

Spray drying
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Table 3 Weights of various indicators for comprehensive evaluation of sweet potato leaf powder by different drying methods

- AT
1757 fiE
TR 3 . , AE mote/ % PR g
Drying methods Hygroscopicity g o Volume mean
Bulk density .
diameter
R T #: Hot air drying 49. 07 —38.68 30. 37 8.18 11.54 0.76 86.13
% T4 Microwave drying 45,17 —9.19 30. 81 6.36 10.53 0.74 83.83
BB 0T _
{;ﬁ:u{fn(fffiffe drying 46. 18 —9.47 27. 36 3.98 11. 28 0.58 36. 22
W32 T4 Spray drying 40. 38 —7.48 26. 58 3.86 10. 05 0.46 36.57
S H4{H Average 45. 20 —8.71 28.78 5.59 10. 85 0.63 60. 69
b2 Standard deviation 3.61 0.88 2.12 2.07 0. 68 0.14 28.07
i L 2
\y/‘qiijffﬁ coefficient 0. 080 —0.101 0.074 0.370 0.063 0.226 0.462
AL HE Weight 0.029 —0.037 0.027 0.134 0.023 0.082 0.168
KAy k) % B/ bR/ HE AR/ B i/
T4 = 5 Moifre (mgeg ) (mgegH (mge+g™ 1 (mge+g™
Drying methods Span conAtent Total phenol  Total sugar Protein Flavonoids
content content content content
X T4 Hot air drying 2.68 5.43 20. 69 139.93 15. 01 32.72
}\‘f{(i‘iir:\‘jie drying 2.40 5.08 32.83 131.42 15. 94 44,13
P25 U I
{;ljciu{sziife drying 2.37 5. 60 52.22 161. 83 26.22 48. 46
W52 T4 Spray drying 0. 90 5. 98 33.11 218. 71 27.85 33.72
Y18 Average 2.09 5.52 34.71 162.97 21.26 39.76
gﬁfrd deviation 0. 80 0.37 13.03 39. 30 6.72 7.76
Y
\’}ﬁl’r'ififg coefficient 0. 386 0.068 0.375 0.241 0.316 0.195
KL E Weight 0. 140 0.025 0.136 0.088 0.115 0.071
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Table 4 Standardized data and scores of quality evaluation indices of sweet potato leal powder by different drying methods

RBP4 k42

" J8 o % 35 152 FiE
+}§Eﬁﬁ L a b AE Witk Vi" . i&?ﬁ\{_ﬁf; Volume mean
Drying methods Hygroscopicity  Bulk density diameter
H i
“J?_(Lq:kﬁ% . 1.070 —0.025 0.749 —1.247 —1.009 0. 858 —0.907
Hot air drying
fe 31t b
1”i.{)xq:k* . —0.008 0. 550 0.957 —0.370 0. 468 0.767 —0.825
Microwave drying
23 i
RERE TR 0.272 0.869  —0.669 0.781 —0.629 —0. 389 0.872
Vacuum freeze drying
W 2 T g
R TR —1.335 —1.394  —1.037 0. 836 1.170 —1.236 0. 860
Spray drying
- Karaht  BmMak  olak  BORak  &WaR A
Dr tlbﬁf'fth s ?i Moisture  Total phenol  Total sugar Protein Flavonoids ~ Comprehensive
ying methods P content content content content content score
PR T I
"NTL& . —0.740 0. 247 —1.054 —0.586 —0.930 —0.906 —0.684
Hot air drying
e T,
1@@{&1—}* . —0. 387 1.183 —0.142 —0. 803 —0.791 0.563 —0. 275
Microwave drying
SeUA Y i
TR T MR . —0. 349 —0.207 1. 316 —0.029 0.739 1.121 0. 450
Vacuum freeze drying
I'r';‘!o"_ﬁ':“' e
W% TR 1.477 —1.223 —0.120 1.418 0.982 —0.778 0. 508

Spray drying

HI% 4 AT, 4 iR [R TR 7 AL E M 2R G PP N BRI TR <D T << 2508
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R SRS A B I VAU S i B s I
—0.684,—0.275,0.450 Al 0. 508,

3 4t B

1) L5V U T8 RIE 55 T 1 21 35 0 €8 22 (R 3K
JNGAY R 3. 98 il 3. 86, T Xy 5 A A Y (0 7
W% 55 o 21 S iR 1 I 1 K T At 3 R
75 A (P<C0. 05) 5 FL25 ¥8 VR T M4 RIS 55 T 21 5 ot
By B A /N 1) T AR A BT SR AR 5 BT R 41
SR HE AR B K.l 0,76 g/mlL,

DN SR E M W LAY R AT
A IR G2 5 il T MR £ S i e T A s T 254, S
— M EHNTE R AR R TIRAET R TH AL
Lo N g L N A N S B S 1 S
ETA:B1 AR R o S FA A Ry AT LY (E SRS
QR B IUERIE N

3)4 Pl R 21 Ry S A5 G R AR IR 2 42K S
BRI TR 2 B R Ky R A W S T
PREL Ry SO AR B B4 ) o 218, 71 A
27.85 mg/g, i 3 (P<C0.05) & T Hfth 3 Fhar nt
B s LS ¥ VR T 2138 o 5 i R 8 T 5 ey L 0
Wk 52,22 F1 48. 46 mg/g,

DR Bl T4 BB R T w2 T
P 4 FhLL BB 25 5 P53 43 0 — 0. 684, —0. 275,
0.450 A1 0. 508, K] it 21 38 w8y = A L3k 4%
M5 25 T
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