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Effects of different ultrasonic enhancement methods on the quality

characteristics of dried lotus root in heat pumps
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Abstract: Objective: This study aimed to explore the effect of
different ultrasonic enhancement methods on the quality
characteristics of dried lotus root in heat pumps. Methods: The
effects of US, CU, and USOD on the drying characteristics,
appearance color, microstructure, texture characteristics,
nutritional quality and antioxidant characteristics of the lotus root
investigated.

heat pump during the drying process

Ultrasonic (US), direct contact ultrasound (CU), USOD and

were

heat pump drying (HPD) were treated in series and parallel. The
coefficient of variation method was used to comprehensively
evaluate the quality of lotus root dried by different ultrasonic

enhancement methods. Results: US, CU and USOD treatments
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had positive effects on the HPD speed of lotus roots. The
brightness (L * ), polysaccharide content, and hydroxyl radical
scavenging rate of lotus root obtained by USOD-HPD were the
best, which were 77.98, 51.68 mg/g, and 45.94% , respectively.
US-HPD treatment can better retain the content of flavonoids and
HPD lotus root had the highest
DPPH

vitamin C in lotus root.

polyphenol content and radical scavenging. The

comprehensive evaluation results of the coefficient of variation
method showed that the USOD-HPD lotus root had the best
quality. Conclusion: The combined drying method of USOD-HPD
can effectively improve the quality of lotus root.
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Table 1  Weight loss rate, WL and SG of fresh lotus
root under different pretreatments
b3 7 = REHR/ Vo K BIRAE/ Y EIBYIEINER/ %
uUs —4.06740.103 —4.483+0.085

—0.417£0.024

USOD 25.2504+0.552  29.01740.429 3.767+0.131

CU 4.483+0.636 - -
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Figure 1 Transverse relaxation time (T,) curves of

fresh lotus root under different pretreatments
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Figure 2 Drying characteristics curve of lotus root dried

different

by heat pump under treatment

methods
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Figure 3 SEM diagram of dried lotus root surface by

heat pump with different treatment methods
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Table 2 Color value of lotus root dried by heat pump

under different treatment method

b3 77 L a” b AE
i i 69.760.02¢  1.3340.02¢  7.55240.03¢ —
HPD 77.9840.35" 2.46+£0.06" 11.9240.18°  9.38+0.22"
US-HPD 73.43740.19¢  4.044+0.03* 12.38£0.02"  6.6540.09¢
USOD-HPD 78.7840.08* 1.654-0.45¢ 14.0740.06* 11.1340.07¢
CU-HPD  75.66+0.58° 4.0340.18* 14.1240.16*  9.2540.20"

T R AR B 5 22 53 (P <C0.05)
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P52 B /N, 5 ERE G R I 5 1T 228 USOD &b 3 i
VERE AE {Hf . USOD Ab P4 o 255w T EBEIAE T
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ARS8 A T 4 ) 2% i A 8 L T8 25 4 L 40 i 45 # T B
A5 DT 52 35 188 12 0 e A1, G B8 (B % i . USOD-HPD 4t
N RS HPD A LL, 43 503 T 26.89 %% . M B
{43 AT 42.02% , f RESE: IR Ay #7535 388 I /K oo i afk
N T 200 i L 25 A DY A VS R R A A 0 S A
1 2R 25 AL B R TN R T N R RO W B R AR K
WM TRERTE TR B KN EES S TY
BE N FRBE S (0 Bl A 3% 8 2 T A 09 I i 43 AR L B K
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Table 3 The hardness and brittleness value of lotus root

dried by heat pump under different treatment

methods
A3 fifi & /N Jifa g /A
HPD 30.1240.32° 6.3340.58"
US-HPD 28.59+0.44¢ 8.67+0.58%
USOD-HPD 38.22+0.38¢% 3.67+0.58¢
CU-HPD 27.1940.384 9.6740.58*

T RS R A AR A S 25 22 53 (P <C0.05)
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Treatment method
SRR Q3 41 ) HLAT W 35 1 25 5 (P <C0.05)
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The content of lotus root flavonoids and V¢

Figure 4
dried by heat pump under different treatment

methods
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B/ B T 78 USOD i &b ¥ v ) 1% 57 3 72 b, 8 # 9 2R
BZ, FEGEMAL DAY T,
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WE 6 i, X HR 4 DPPH A M &3 B R 5w, US
HPD,USOD-HPD ¥k 2 ,CU-HPD 41 DPPH [ # % 15 B
FaAk, X5 2B AE L BHRAMR, H USHPD, USOD-
HPD fl CU-HPD 4t DPPH H iy 3% bk ik /1 L B % %
F(P>0.05), HHFFRE LB, A B 2K ) AN RE SR E
FEFE B ARPU AL BE T TR H 2 B 2y o A [R) pe sE 0
AT A i RS K X DPPH [ py 56 3 B S 5l %5 1
TR, S IRAER MR A B IEERER 34.14%. &
USOD-HPD AL 35 (9 S 78 % B JE v B 2159 3] o 42
(P <C0.05) , Xt ¥2 [ i 2L B % 45,94 % , 5 DPPH

607 EEZHE 16
= a a A NNEAT
= 50t b I
7 12
40+

ZHET
Polysaccharide content/(mg *
(%)
S
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=

Ju—
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[
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Jb 35 A

Treatment method
FREAN AR R A ] B A B M 22 & (P<<0.05)
BAS5 RAAABFXATARTREBRSIBEFZHOAE
The content of lotus root polysaccharides and

dried by heat

HPD

Figure 5

polyphenols pump under

different treatment methods
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Figure 6  Antioxidant characteristics of lotus root dried
by heat pump wunder different treatment
methods
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(PR 20k B P SRR RO . ZE BRI, USOD RE
PR TR RN B A N BR R X DPPH A iy £
BB A HA BURAEH .

212 ARTHREZFNESTES

Wk 4 Prow, W AEE R C.E2WERE A R LE R
4 AN BR R 7 BT R WKL 4 5 0.12,0.26,0.24,
0.23; L~ B K N 2 W 3% & i o LU R B/ 23 o 0.02,
0.10,0.04,

WA 5 PR LR A WA ih i BRI U USOD-HPD,
CU-HPD.US-HPD,HPD, H It 7] . USOD-HPD 4k 3!
RGO fcm  HPD 85 37 20 e ik, 3 B USOD-HPD A
)T EFE BT HE 0 3 R A BURAE
3 Hil

7 P i A T A B AR T R 3 R 2 0 3 R Y T K i
) A L 285 ) | (0 P L R LG SO A R R A 4 Ak R 1
x4 TRALBAFXTARTHREEESRRERHNE
Table 4 The weight of each quality index of dried lotus

root by heat pump under different treatment

methods
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Table 5 Standardized data and comprehensive score of
dried lotus root by heat pump under different
treatment methods
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