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Effect of ultrasonic and blanching pretreatment on

hot air drying of sweet potato leaves
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Abstract: In order to optimize the hot air drying process of fresh
sweet potato leaves and improve its drying quality, the pretreat-
ment of sweet potato leaves before hot air drying was carried out
by ultrasonic and blanching, and different ultrasonic power, tem-
perature, time and proportion of blanching liquid. temperature.
The effect of time on chlorophyll, rehydration, chromatic aberra-
tion, drying characteristics, energy consumption and microstruc-
ture of sweet potato leaves after hot air. The experimental results

showed that the optimal ultrasonic conditions are: time 10 min,
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power 300 W, temperature 40 “C, the ultrasonic pretreatment of
sweet potato leaves has a higher drying efficiency, lower

shrinkage rate, and more complete tissue structure. The

optimum process conditions were as follow: time 60 s, ratio 2 :
1, temperature 80 ‘C, the sweet potato leaf rehydration rate,
chlorophyll content and color were slightly higher after the blanc-
hing treatment. and the texture was tight and uniform., with a
high cell opening rate, and a low total energy consumption.

Keywords: hot air drying; sweet potato leaves; ultrasonic blanc-

hing; drying quality
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Effect of blanching time on moisture content, rehydration rate and chlorophyll content of sweet potato leaf
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Table 1 Effect of blanching time on the color of sweet potato leaves
V2 [ ) A /s L a b C AE
30 31.94+1.562 —4.4940.71b 16.314+1.66%" 16.8340.80% 16.99+1.63¢
60 34.064+1.01"c —3.78£0.91% 16.2040.80" 16.66+0.63" 14.9940.92%
90 32.8241.34% —4.89+0.53¢ 17.50£0.98% 18.1840.26% 16.03+1.34b¢
120 32.52+1.86° —3.07£0.74* 17.98+0.41° 18.30+1.66% 16.55+E1.77¢
150 27.84+1.12¢ —3.11+0.42° 13.68+1.08¢ 14.28+1.031¢ 21.54+1.25°
T F AR R 2% 5 B3 (P<C0.05).,
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Figure 2 Effect of ZnAc; and EDTA-2Na mass ratio on dry soil water content, rehydration rate and

chlorophyll content of sweet potato leaves
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Table 2 Effect of mass ratio of ZnAc, and EDTA-2Na on the color of sweet potato leaves

ZnAc, 5 EDTA-2Na Jfi & [t L a b C AE
1:3 33.234-0.83b¢ —2.930.647 7.574:0.93¢ 8.1341.09¢ 20.341.78b
1:2 32.804:1.07¢ —3.11+0.55% 8.3741.59b 8.94+1.62% 20.454-0.9°
1:1 34.06+1.01¢ —3.7840.91""  16.2020.80° 16.662-0.63" 14.9974-0.920
2:1 34.9442.01% —3.802£0.89% 9.4441.84be 10.202421.91° 18.884-1.45"
3:1 35.62+0.30° —4.50+£1.11¢  11.04+1.1% 11.961.19¢ 18.7242.83%

T FREAREER R 27 B F (P<0.05),
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Figure 3

Effect of blanching temperature on moisture content, rehydration rate and

chlorophyll content of sweet potato leaf
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Table 3 Effect of blanching temperature on the color of sweet potato leaves
2 /C L a b C AE
80 38.86+1.25% —4.13£0.67" 10.07+£2.86% 10.9242.76% 13.0742.35¢
85 35.0142.65° —4.,54+0.92¢ 11.1841.78¢% 12.084+1.492 19.70+£2.01¢
90 34.9442.01° —3.80+0.89% 9.44+1.84" 10.20+1.91° 18.88+1.45¢
95 30.19+2.83¢ —5.11£0.714 10.3141.82% 11.52+1.82% 20.14+3.41°
100 29.15+0.72¢ —3.63+0.83% 7.83+1.36¢ 8.64+1.58¢ 24.0143.242
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Figure 4 Effect of ultrasonic time on dry soil water content, rehydration rate and

chlorophyll content of sweet potato leaves
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Table 4 Effect of ultrasonic time on the color of sweet potato leaves

4  H [E] / min L a b C AE
5 33.93+2.44° —2.47+0.15¢ 11.9141.44% 12.17£1.412 16.38+2.59¢
10 32.4643.66% —1.74+0.43" 12.994+1.67% 13.11+1.66% 17.62+1.54"%
15 30.5543.86% —1.51£0.92% 11.95+4.89% 12.13+£4.70% 20.0343.01b¢
20 29.7242.91° —1.09+0.39% 9.44+1.84" 9.50+1.83" 21.3743.29°
25 29.0043.29b¢ —1.84+0.35" 11.57+1.00% 11.72+£1.03 20.2842.91b¢
30 25.3440.84¢ —2.42+0.27 9.16+1.90" 9.48+1.86" 25.28+0.76%

T FREANE KR 22 5 23 (P<0.05),

BB, I B X AL I LA K L e A
H—E MW E BT MK TIKE Be ) B, 20 55 vt T 12 °F- £l
A R B A  E B R IR kPR 2
B3RS AL L (A .C RS IR 13 Re KE
W YRR Ry 350 W R IUAS B KB (L 2y 37.87.C
J14.79) BRI E >350 W B, L A C &R T
M. AE BER S D09 Se i R 3 K, A T
300 W if, L (35.22) .C FI AE {5 & R{EAHZE B /N, 15
— VU TR R P ) 880 1 KR R b A 0 AE T AR

—

O = N WA N OO

s g

FHRAKR

Dry basis moisture content/(g

0 20 40 60 80 100 120 140 160 180
T 1]
Drying time/min

(a) THEHKEK
B 5
Figure 5

W R SN . SRR B E 300 WO i

AR,
2.2.3 E@ARE M6 WM. E—ELEN,. TS K

R 7 UL R A T v s /s R R R IR R e T
WAL R B RE ) . S BUK I R RERLP R L
JJE 9 R AR AR R A IR O 40 O K
HA . BRSO IR B T) R S IR 4 2
PR 60 °C IR /B (175 06) o 58 74 i 3 s
290 it 2L R g A S A L AT RE R R TAL B R W T BE X

2007 A 18.0
—— KR

1901 —o s 3 it 178

180 F T 17.6

—_

~

=}
T

ﬁt

. %/\ 17.4

HkE
Rehydration rate/%
Chlorophyll content/(mg * g™)

5 K

160F = ‘\ 172
150 - ‘70
140} 16.8
130 6.6

200 250 300 350 400
L LA
Ultrasonic power/W

(b)) SKAFNML R Y 7

#5 o Fxb o ot TR A RE ARt R E A0 Y

Effect of ultrasonic power on dry soil water content, rehydration rate and

chlorophyll content of sweet potato leaves
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Table 5 Effect of ultrasonic power on color of sweet potato leaves
AW L a b c AE
200 32.4643.66¢ —1.74+0.43% 12.9941.67" 13.1141.66" 17.62+1.54°
250 32.3844.83¢ —3.8240.26" 12.8142.41" 13.3842.270 17.334+5.00°
300 35.2244.51¢ —4.02+0.69¢ 13.55+2.00% 14.08£2.10% 14.3544.93°
350 37.8740.97% —4.00£0.55¢ 14.24+1.20° 14.7941.292 11.68+1.23¢
400 34.77+2.66° —3.65+0.84" 14.13£2.07¢ 14.60+2.162 14.7443.05"
T FERR RN 2 57 1 # (P<<0.05)
=101 2701 19.4
Fol 260 . gk 192 =
20 8 250 [ _ o 3a A 19.0 |
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Effects of ultrasonic temperature on leaf water content, rehydration rate and

Figure 6
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(b) EARKRFN LR TR

chlorophyll content of sweet potato leaf dry water
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Figure 7 Dry sweet potato leaf electron micrograph
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Table 6 Effect of ultrasonic temperature on the color of sweet potato leaves
R/ C L a b c AE
40 36.8310.41% —3.46+0.36° 10.21£1.62° 12.13+4.70" 14.414£0.720
50 34.7742.66% —3.65+0.84% 14.134+2.072 14.60+2.16% 16.91+1.41°
60 34.0441.54% —3.25+1.02° 10.14£1.57° 10.67+1.65 14.3544.93%
70 32.7142.06° —4.02+£1.44% 10.15+£2.51° 10.94+2.77> 18.00+2.742
80 32.604+1.39° —4.71£0.65° 9.4941.15" 10.5941.32" 18.24+1.45%

T PR R 2R 5 E (P<<0.05),
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K R R TR 2H 2T AL B R AR
2.4 BERITHE

i 7 AT 2 TOAL BT A AL B R R G
TR A B L (H TR R Y RE RE AR FEI A B REFE
A T2 35.71 ki/g.

R7T RESEFHLE TR
Table 7 Comparison of energy consumption between
blanching and ultrasonic pretreatment  kJ/g
TR FEREF SAEAE
1002.86+£3.32 1017.15+3.30

Tz 4 B AE HE
AL 14.2940.27

12.8640.42 1 040.00+4.24 1052.86£4.67

3 B

I EE R 20 B ot i d AR RIS L2y U e ]
60 s ZIEW ZnAc, 5 EDTA-2Na i kb 2 ¢ 1.2 25
80 C, iy MFE &/ N 8.92 mg/g, E/KE N 189%,
LB 38.86; £ % it iy & £ 8 75 L 2 Jy M I [
10 min, @75 )% 300 WS R 40 °C, LBl 4 % &
H48.88 mg/g. B K 2N 242% L Ny 36.83, Zilip
ORI E THREN SRS M L EHR
M & I 2L TG B KRR & 4B
Aab FHL Y £ 5 R AR T R Ak T A AL Y A
4 AR 4 U A T 1 o AL PR RE LU R S i AL 3
FIE 1.46 kJ/g, SLARFE Lb 8 A5 1 A0 3 941 35.71 kJ/g.
TR Ay T 0 AL PR T2 R A TR B AW R
— B TR G T X 2 R TR T AT R S LR S
LLE N TR AR .
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