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Abstract: To evaluate the processing adaptability of Sedum aizoon L. and expand its utilization, five pretreatment
techniques (untreated [UT], boiling water blanching [BWB], color protection+water blanching [CPB], steam blanching [SB],
and freeze thawing [FT]), followed by two drying methods (hot-air drying [HA], and heat-pump drying [HP]) were used. Ten
types of water spinach powders, namely UT HP, UT HA, BWB HP, BWB HA, CPB HP, CPB HA, SB HP, SB HA, FT HP,
and FT HA, were obtained. Changes in color, bioactive compound levels, and antioxidant capacities were compared. UT HP
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had the highest content of gallic acid and kaenaphthol, but had low color brightness, low chlorophyll content, and a longer

drying time. CPB HP had a shorter drying time, the highest Vc content, and relatively high antioxidant levels, but lower

gallic acid content. The contents of total phenols, total flavonoids, and quercetin were the highest in SB HP, whereas other

quality indices fell within intermediate ranges. FT HP had the best color, the highest content of chlorophyll, and the highest

free amino acid content, but lower contents of total phenols, total flavonoids, quercetin, and kaempaphthol, and a lower

antioxidant capacity. Principal component analysis revealed similarities in water spinach quality among BWB HP, CPB HP,

SB HP, BWB HA, CPB HA and SB HA, but there were distinct differences between UT HP, FT HP, UT HA, and UT HA.

This study comprehensively compared the advantages and disadvantages of different pretreatments and drying techniques for

S. aizoon. The findings of this study can serve as a valuable reference for guiding the selection of drying techniques in the

development of functional foods.
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Fig.1 Variation curve of moisture ratio of Sedum aizoon L.

with different pretreatments and drying methods
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Fig.2 Variation curve of drying rate of Sedum aizoon L. with
different pretreatments and drying methods
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UT HP

UT HA
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BWB HA

CPB HP

CPB HA

VFD

B 3 &3 A E FAb IR fF R 5503
Fig.3 Sedum aizoon L. obtained by different pretreatments

7E: UHP: A&LZE; BWB: #h7KIZ%; CPB: #hK+ 47 &i2%; SB ANIZR; FT: ARA 2,

SB HP

SB HA

FT HP

FT HA

F1 FEBAEFEAXFORBENZIN

Table 1 Effects of different pretreatments and drying methods on the color of Sedum aizoon L.

F547 UT HP UT HA BWB HP BWB HA CPB HP CPB HA
L*  9322+0.12° 93.22+021° 92.75+0.06° 91.86+021° 9321+0.18" 9323 *0.06"
a* 3.860.41"  3.36+0.11"  2.07+0.08  3.78%0.76"  1.07+032"  0.68*0.05°
b*  336+0.01° 273+0.19° 222+034 116028  2.95+0.14°  0.76+0.28"

EEE o SB HP SB HA FT HP FT HA VED
L*  9321+0.01° 9197027 9276021 92.44+022° 92.46+0.31°
a*  1.00+023°  3.52+098  0.70+0.08  1.96+0.83"  2.10%0.92°
b*  2.82+0.09°  1.03+0.37°  2.08+0.01° 1.48+030°  0.97+031°

E: RATRR AN BFEATEFEE (P<0.05), FH.

& 2 AEFUMETREAHXFROFMEES BRI (mgg)

Table 2 Effects of different pretreatments and drying methods on chlorophyll contents in Sedum aizoon L. (mg/g)

TN UT HP UT HA BWB HP BWB HA CPB HB CPB HA
C, 133%0.02° 125+0.04°  136+0.02" 135%0.03"° 1.38+0.01° 128=0.01°
C,  026%0.02°  020%0.01° 0.16+0.00°  020+0.00° 022+0.01° 0.23*0.00°
C, 1.53%0.01%  1.53+0.00® 1.53+0.01"® 1.54+0.02"  1.60£0.00° 1.51%0.01°

RO SB HP SB HA FT HP FT HA VED
C, 134%0.01°  124+0.02° 139£0.01°  1.35+0.00° 1.37+0.02"

C, 027+0.10°  0.23+0.01 0.32 %0.00° 0.23+0.00°  0.62+0.01"
C,  1.61£0.02°  1.57+0.02* 1.70 £0.01° 1.58£0.00°  1.99 +0.02°
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Fig.4 Effects of different pretreatments and drying methods

on ascorbic acid contents in Sedum aizoon L.
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DR RE T, BRI ATRT Ve R, H
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BT EWME 3 Frox. MFES I T 17 Fha
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FEEm T FT AN 4L FE (P<<0.05). FT M UT
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R, TALHE, i RN A SR A AT DAt SRR A 7 A . HP
TR, a7 AAE, TR0 IS R I T HA.
xR 3 FETAETHEAXFORPEEREBRNSE (1gg)

Table 3 The contents of free amino acid in different pretreatments and drying methods of Sedum aizoon L. (ng/g)
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RIALBRAT K UTHP UT HA BWB HP BWB HA CPB HP CPB HA
FITARB 1.09£0.02° 1.02£001° 1.32£0.01° 13420.02 1.34+0.02°° +£1.32+0.01"
TR 0.53+0.01°  048%0.02" 0.63£0.01" 0.63£0.01" 0.68+0.01 0.64+0.02°
PEN 3 0.53+0.01" 047+0.01° 0.61+0.01° 0.63£0.01° 0.54%00.02° 0.52+0.01°
R B 128 £0.08°  1.22+0.02° 1.55+0.02° 1.54+0.02° 1.91£0.02° 1.84+0.04°
R 0.63+0.03*  0.55+0.03 0.74£0.05° 0.76£0.05° 0.61+0.10°  0.60 = 0.09"
R RER 0.81£0.05  0.75+0.03° 0.97+0.02° 0.98=0.04 0.92£0.06" 0.82£0.04°
N 0.18£0.03"  0.10£0.01* 0.17+0.02" 0.28%0.02° 027+0.02° 0.23+0.02°
YRR 0.86+0.02*  0.64£0.04" 086+0.03* 0.93£0.03° 094£0.03 0.83£0.03
R 0.00% 0.01¢ 0.01¢ 0.00° 0.00° 0.00°
FEEE 0.69£0.06%  064+0.01°  0.76£0.04° 0.77+0.02° 0.82+0.04° 0.74%0.03"
75 R 1.05£0.03"  096+0.02%8 1.27+0.02° 120+0.02* 127+0.02° 1.14+0.02°
B 2R 029+0."de  027+0.02° 036=0.03 034+0.03° 035005 0.34+0.04
FKAEEK  072+0.03  083+0.02° 1.05£0.04° 0.73£0.04" 0.86£0.05° 0.75%0.05"
#i 5 BR 0.89£0.03°  0.85+0.02° 1.06+0.03* 1.05£0.02° 0.96=0.09° 0.94+0.04°
20 R B 033£0.03® 030003 037+0.027 038£0.03* 036£0.04" 0300.01°
RN 0.47£0.02°  042+0.01° 0.56%0.05 0.56+0.03° 0.56+0.04° 0.53£0.03°
LLE=N 0.54+0.01"  041+0.°3¢ 053£0.03° 053£0.04° 0.55+0.03" 0.53+0.02°
p3 1091 £0.08°  9.91+0.14® 12.83+0.11° 12.66+0.15° 12.93£0.12° 12.08 £0.04°
RAE B AR R SB HP SB HA FT HP FT HA VFD
AITARB  136+0.01° 1.31£0.02° 3.32+0.02"° 326%0.01° 3.24+0.02°
BB 0.65+0.01° 0.64+0.01 1.09£0.01° 1.11£0.01" 1.21%0.03"
“ R B 0.62£0.01° 0.62+0.01° 1.57+0.02° 1.62+0.01° 1.61£0.03"
BB 1.57£0.06°  1.58+0.02° 5.91£0.05° 6.07+0.22° 5.98+0.01"
R 0.81+0.07° 0.77+0.08° 1.85£0.05° 1.78+0.02" 1.74+0.02"
SE Y 1.04£0.03°  098+0.05 1.77+0.08" 1.64+0.03"° 1.630.02"
it 0.37£0.03 029001 043%0.03" 043+0.02° 0.26=*0.03*
R 0.97+0.02°  091£0.06° 1.71£0.04" 1.65+0.03"° 1.76+0.04°
E R 0.01% 0.01 0.04£0.01" 0.03+0.01° 0.05+0.01°
FEEE 083003  0.82+0.03 130£0.02° 1.24+0.03" 1.23%0.03°
TR 1.25+£0.01°  1.34+0.03° 2.12£0.05 2.10£0.06° 2.13£0.04°
B 2 B 037£0.02° 0.32%0.02 0.62+0.02° 0.58+0.02° 0.51+0.001°
KAEE  0.85:0.04° 082004 1.70£0.05° 1.54+0.04" 1.60=0.05"
P 1.09£0.02™  1.08+0.02™ 1.57£0.02° 1.33£0.03™ 1.01 £0.06"
20 2 BA 043+0.03"  036+0.04" 083£0.02° 0.76+0.01° 0.52+0.03°
RN 0.57£0.02° 225+0.03° 2.15%0.01° 2.16%0.01° 2.17+0.03
LLENA 0.52+0.04°  0.54£0.02 1.92£0.02° 1.74£0.02° 2.17+0.04°
& Fn 1326 £0.00°  12.96 £0.00° 30.01 £0.11° 29.03£0.08" 28.80=0.75"
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