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Effects of different pretreatment methods on the quality

characteristics of dried lotus root
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Abstract: [ Objective] This study aimed to explore the appropriate pretreatment method of lotus root heat pump after drying. [ Methods]
Color protection (CP), osmotic dehydration (OD), ultrasonic color protection (USCP), ultrasonic osmotic dehydration (USOD), color
protection + ultrasonic osmotic dehydration (CP+USOD) and ultrasonic osmotic dehydration synchronous color protection (USOD-CP)
pretreatments were applied to the pretreatment of lotus root heat pump before drying. Their effects on the appearance color, microstructure,
nutrient composition and antioxidant activity of dried lotus root were explored. [ Results] Applying ultrasound during CP and OD can
enlarge the microscopic pores of lotus roots. With levels of 15.64 and 21.08 mg/100 g, respectively, lotus root polyphenols and niacin
processed by USCP were the greatest, while the color difference value was the lowest at 5.02. The contents of flavonoids and total free
amino acids in lotus root in the USOD-CP group were the highest, which were 207.05 and 149.04 mg/100 g, respectively. The scavenging
rates of USCP and USOD-CP pretreated lotus root were 45.96% and 45.94%, respectively. Polyphenols have the strongest correlation with
hydroxyl radical scavenging. [ Conclusion] USCP and USOD-CP pretreatment before the lotus root heat pump drying can further improve
the drying quality of the lotus root.

Keywords: lotus root; ultrasonic; color protection; osmotic dehydration; heat pump drying
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Figure 2 SEM images of the surface of dried lotus root
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under different pretreatment methods
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F1 MAEAFAXNFHERRRHZmM
Table 1  Effects of different pretreatment methods on the quality of dried lotus root mg/100 g
fib 3 75 2 Z i gerEFEC 2 [l pld
CG 13.3240.27" 12.6940.57° 158.6345.57° 16.2740.64°
CP 15.29-40.39* 16.8721.27 171.434-6.3% 19.621.53°
oD 9.05+0.58¢ 14.67+1.27 164.57+3.76% 2.59+0.57¢
UsCp 15.64+0.17" 19.58+1.19° 178.28+6.77° 21.08+0.54°
UsSOD 11.31+0.21° 15.23+0.47¢ 168.11+8.36° 4.45+0.21
CP+USOD 9.56+0.18° 24.4840.27° 190.91+6.77° 2.83+0.36%
USOD-CP 12.78+0.12° 23.30£0.42° 207.0541.90° 4.94+0.16°
T RS AR ECRAAT B3 k22 5 (P<C0.05).
25 WFHEBREAXTENSN P ° . . we |
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2 AEAFAEBARXTTFHEZRSESERSE
Table 2 Free amino acid content of dried lotus root under different pretreatment methods mg/100 g
J— T4k #J5 5X
CG Uscp UsoD CP+USOD USOD-CP
Asp 3.5740.19° 2.77+0.24° 1.28+0.18¢ 6.3440.55" 3.4440.13°
Thr 0.48+0.08" 1.7240.20° 0.21+0.01° 0.70+0.10° 1.83£0.12°
Ser 51.2040.60° 76.35+2.17° 33.36+1.57° 43.14+1.41¢ 91.24+0.85"
Glu 2.68+0.25" 3.5340.22° 1.7840.36° 1.9640.15" 1.67420.13¢
Gly 0.2470.08° 0.0920.01° 0.95+0.26" 0.860.16" 0.460.02"
Ala 3.85+0.22° 2.23+0.28" 3.84+0.09" 3.68+1.26" 9.33+0.09
Val 0.67+0.03° 1.760.09¢ 2204037 6.34+1.50° 4.2740.08"
(Cys) 2.9240.22° 0.5820.09° 0.6220.08° 4.3340.21° 0.312£0.04°
Met 0.5120.01° 0.2020.05" 0.3470.02° 0.5740.07 0.3220.01°
Ile 1.29+0.08° 1.45+0.14° 0.5340.04° 0.91+0.11° 1.87+0.13°
Leu 0.87-0.12" 1.040.06 0.57+0.03° 1.01+£0.26" 1.510.00°
Tyr 1.90£0.38% 2.48+0.53" 1.0740.18" 0.5140.07° 2.71£0.12°
Phe 1.37420.45" 1.5440.37" 1.3840.07° 0.24+0.01° 1.200.00°
His 0.8740.02° 3.16£0.29° 0.454+0.00° 0.5740.09" 2.7540.13"
Lys 0.27+0.03° 0.140.00¢ 0.36£0.01° 0.2840.02" 0.33£0.01°
Arg 1.5340.16° 1.3040.09" 1.774£0.45° 1.33+0.26 3.7040.80°
Pro 11.5940.68° 26.614 1.44° 6.4040.16° 8.2140.58¢ 22.0440.02°
T R 7.010.93° 12.0141.32% 6.330.41° 10.77+1.23° 15.07+1.03°
A IR 85.8140.05° 126.94+6.02" 57.1040.94 80.99+3.44° 149.04+1.40°
TR RN R B B2 R (P<0.05),

ERZIE BN
(e E Wi NN
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Table 3 The content of amino acids in dried lotus root under different pretreatment methods mg/100 g
E27S CG USCP USOD CP+USOD USOD-CP
fif g 6.52+0.41° 6.4310.46° 3.4240.53¢ 8.590.64" 5.45+0.25°
Gl 68.22+0.28° 110.16+4.40° 45.2241.90° 57.16+0.56" 127.04-+3.99°
LS 4.874-0.06" 5.75+0.18° 5.40+0.10° 10.16-2.06" 11.7240.75°
05 B 6.194+0.61" 4.60+0.99"° 3.074+0.33¢ 5.0840.20" 422+40.11%
o FEATFEER R R B B2 R (P<0.05),
A BE AT AT OR ] 3% R 0 SO L IE 20 K ik B

3 e

R ) B0k 3 5 AT Tt O 0 GO 5 4 (0
A TR AL R P B 5 . B (5 A L ) A
i o i 0, 6 (15 006 R B A 0T, 6 U 4 9 2 9
B 8 7 95 3 B K T 2 4 6k BT L) 4R S S 1 2
% C R S IR A AR R

B AR 1 08 22 T ORI 5 i MO il R R R . X 1L
WEIT 48 B, 7 (0 Ak 3 R0 8 7598 38 K [R] 25 97 (4 A
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