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Abstract: Fresh Aralia cordata Thunb was dried by three different methods (vacuum freeze-drying, vacuum drying,
and hot-air drying) and the effects of the different drying methods on the quality and Maillard reaction products were
evaluated. The physical properties, main chemical components, polysaccharide and amino acid compositions, Maillard
reaction products, protein oxidation products, and the antioxidant activity of Aralia cordata Thunb in vitro were determined.
The optimal tissue structure; highest rehydration ratio, closest color to that of the fresh sample (AE£=6.39); highest protein
content (6.99 g/100 g); total sugar (68.25 g/100 g), reducing sugar (7.13 g/100 g), and total amino acid content (197.90 mg/g);
highest DPPH radical scavenging (83.12%), ABTS" radical scavenging (73.51%), and total antioxidant capacity (7.49 mmol
FeSO,/g) were obtained by vacuum freeze-drying. The vacuum drying method yielded the highest content of ligustilide in
Aralia cordata Thunb. (10.81 mg/g). However, this method also resulted in a significant color difference (AE=16.28) and
elevated levels of Maillard reaction products. The content of ferulic acid, ligustilide, Maillard reaction products, and protein
oxidation products in Aralia cordata Thunb, subjected to hot-air drying, gradually increased with increasing temperature.
Aralia cordata Thunb, subjected to hot-air drying at 60 °C , had a high content of ferulic acid (49.82 ng/g), ligustilide (7.24 mg/g),
and amino acid (193.82 mg/g), and the anti-oxidation ability was second only to that of the vacuum freeze-dried sample. In
conclusion, vacuum drying required an extended drying time and resulted in lower overall quality. Vacuum freeze-drying
resulted in the best quality of Aralia cordata Thunb, but its application cost was higher. Among the methods, hot-air drying at
60 °C is the preferred method of drying Aralia cordata Thunb for practical production applications.
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Table 1 Gradient elution procedure table

BHiE /min - AEIAR A% AFHAMB/% A4 C/%
0.00 98.80 1.20 0.00
18.00 98.80 1.20 0.00
20.00 50.00 50.00 0.00
30.00 50.00 50.00 0.00
30.10 0.00 0.00 100.00
46.00 0.00 0.00 100.00
46.10 0.00 100.00 0.00
50.00 0.00 100.00 0.00
50.10 98.80 1.20 0.00
80.00 98.80 1.20 0.00
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Fig.1 The samples of Aralia cordata Thunb tablet by different

drying methods and scanning electron micrograph
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BRI PR FEEG, MR 5 2R R T R — 2
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a R

600
i w1 4
2000F ¢ a 500
b 3
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1000 q =
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b 16r
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c S
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Fig.2 Effects of different drying methods on hardness
chewiness (a) and fragility (b) of Aralia cordata Thunb
E: BY AR FHETEARE (P<0.05).
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ALEERY IR R, AT B T o 5 ) K R R &
A4 HEE KWK 3 frs, VFD &K H & &
(3.55), VFD AbEF=A4: i) £ FLig s IR 5 M 38 n T
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351
3.0F
g 25¢
l@( 2.0& : xIF)D
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0.5+ —— 60HAD
—s— 70HAD
0'GO 1IO 2I() 3I0 4IO 5IO 6I()
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B 3 AEFEFXTRA L LHIFEKERNF N
Fig.3 Effects of different drying methods on rehydration

ratio of Aralia cordata Thunb
24 TRHAFESH T YHEEEEFNT
PR S RN Y 2 3 1 52 FE RN 29 A T 3 (E 1)
T ERR. & 2 Al%N, VED 435 e it 218
/N (AE=6.39), FRMOFESE QxR KW
RIEAN 2 AR S0 T B e A FE B 46 48 S B R
AP BB IRFER TS, HAD AP HORE S L* {5

Z K, a*. b*. AE. BIHEZEI I (P<0.05),
VD AbHE I RE S BLAE N 30.98, VKT 70HAD, #*
B VD K 8] A TR 0 T ke S AR AR R DY

2.5 TRAFEM R £ L EEH R

WL 3 fiow, ANETT7 R 02K 0 T i 3
ZE5 (P>0.05). VFD ZLFE i SR R JEOHE (1) & &
B, AN 68.25. 7.13 g/200 g. B IR E TF =,
HAD F 5 [ SR FLIE S50 & B AR, R0 s bt
IS T B S 55 f P A

VFD b BRSSO & B B A T H AR
i (P<<0.05), N 6.99 g/100 g ; BEEIE LT,
HAD &b B R i 2R o0 2 5008 i F% K, 70HAD At
M EA RS BRI N 1.74 g/100 g, K
oy RN EZS R SR IR L N = el s S P R R
FAb I

AN [ J8 7 9 066 P 24 0 ] 280 s A 28 A A T

GG =SR2 (P<<0.05). Mt VFD 41, VD 4
FE B ZR R 7 & W0 3 PRI (P<<0.05), KB VD
e B ) F A8 T e S SSOB B AR 40 Y . VD 2 T B R
SEEZEET S0HAD (P<0.05), #WEFHEER
AR5 1L 8RR A k. VD, VFD 4l AR N fiE & B
=T HAD 41 (P<<0.05), 47 %4 10.81. 9.27 mg/g,
U A DL 1) BRI R A AR 1 B AR A B
R,

®2 FETFREAXMEALLHEFEFHIZN
Table 2 Effects of different drying methods on color of Aralia cordata Thunb

T L* a* b* AE BI
VD 76.75 +0.38° 2.34+0.12° 19.52 £0.15° 16.28 +0.34° 30.98 +0.36°
VED 83.82+0.61° 1.12£0.19° 12.62 +0.16° 6.39 +0.38° 16.94 +0.34°
50HAD 80.48 +0.87° 1.56 £0.13" 18.62 +0.32° 13.37 £ 1.29° 27.17 £0.70°
60HAD 79.20 +0.53° 1.83+0.13 19.32£0.47° 14.40 + 0.48° 29.07 £0.78°
70HAD 76.08 * 1.05° 2.12+0.20° 2031 +0.26° 17.27 +0.73° 32.45+0.75°

E: RFIARRNEFEATEFEE (P<005). TR.

®3 FEFREAXMEALEHFETER S M

Table 3 Effects of different drying methods on the main components and color of Aralia cordata Thunb

TR E  BHE(g100g) ERAE/(100g) EAK/N(g/100g) KH5/(g/100g) FIHE/(ug/g) ANE/ (mg/g)

VD 42.71 £3.01% 1.88 +0.39" 2.36 =0.00™ 3.08+£0.00° 2732126  10.81+0.78"
VED 68.25 +0.03" 7.13 +0.52° 6.99 +0.01° 321+0.00° 37.51+1.82°  9.27+0.56"
50HAD  61.02+1.83" 5.45 % 0.66" 2.60 = 0.00 3.11£0.00°  16.32%0.70° 5.49 *0.06"
60HAD  49.71 + 1.46° 2.72 +0.25° 2.14 +0.00" 3.01£0.00°  49.82+0.61° 7.24+0.12°
70HAD  38.51 +1.40° 1.49 +0.09" 1.74 % 0.00" 2.98+0.00°  42.05+245° 7.96 +0.11°
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®4 FRETFEAXNR AL LTS HEERLER R HR R
Table 4 Effects of different drying methods on physicochemical properties and composition the polysaccharides of Aralia cordata Thunb
AL R ASE ARG mol/%

H)am a4 EAE(g/100 g) a7 /(g/100 g) Ml Tk ToE  EBEm 4T & Mw/(kDa)
ACPs-V 66.38 £0.43° 0.97 £0.12° 0.20 0.46 9.21 0.13 108.36
ACPs-F 67.01 +0.85° 0.06 = 0.03* 0.33 0.62 8.65 0.41 16.16

ACPs-50H 71.47 £0.06 1.51+0.13" 0.29 0.58 8.78 0.34 80.85

ACPs-60H 69.96 *0.34° 1.30 +0.04° 0.23 0.47 9.11 0.19 116.00

ACPs-70H 68.65 £ 0.47° 0.99 +0.03° 0.24 0.52 9.05 0.20 104.55

®5 ARFEAXMEALLHASERSESEHBNZMN

Table 5 Effects of different drying methods on amino acid content and composition of Aralia cordata Thunb

RIRER 4F/(mg/g)
VD VED 50HAD 60HAD 70HAD
RAR B Asp 18.69 + 0.08" 21.14£0.07° 16.51£0.31° 19.27 +0.24° 20.28 £0.08"
R B Thr* 9.23 +0.09" 9.43 +0.20" 7.29+0.19° 9.47 +0.19" 9.17 £0.14°
£ 284 Ser 9.84 +0.03° 10.35£0.21" 8.30 0.14 10.53 +0.23" 10.16 £0.16°
225 Glu 23.65 +0.04° 26.69 % 0.10° 20.35+0.20° 24.64 +0.32° 25.72+0.26°
H & Gly 7.87 £0.04° 7.76 +0.13° 6.49 £0.13° 750 £0.12° 7.09 +0.08°
&L Ala 7.78 +0.06" 6.63 £0.20" 5.67 +0.14 6.81 +0.02° 6.54 % 0.14°
JREBR Cys 8.72£0.10® 8.45+0.16° 471 £0.10° 8.79 +0.15" 7.99 +0.17°
4R BR Val* 10.51 % 0.05° 10.73 £0.11° 8.57+0.15° 10.94 +0.09° 10.15+0.15°
2B Met* 4.63 0.08° 4.56+0.05 3.45+0.16" 5.40 0.13" 431+0.19°
F AR Tle* 6.06 +0.06" 5.63%0.10° 4.57 £0.05° 5.68 £0.20° 5.56+0.32°
AR Leu* 12.07 £ 0.06° 13.34 £0.08° 10.62 +0.10% 12.49 +0.19° 12.32+0.10°
B4 R BR Tyr 6.84 +0.04° 7.30 +0.07" 5.69+0.11° 7.19+0.11° 7.19+0.07"
R A R BL Phe* 15.06 * 0.04° 14.22 +0.10° 11.34 £0.18° 14.53 £0.13 13.94 +0.15°
48 2 B His 5.93+0.11° 5.81%0.09™ 5.38 +0.24" 6.51%0.36" 5.43 £0.22°
BARBL Lys* 11.77+0.14° 12.67+0.16° 9.53 0.08" 12.47 +0.15° 11.38+0.31°
A 2B Arg 1427 £0.21° 16.65+0.21° 17.37 £0.18" 17.40 £0.17° 17.43 £0.20°
Jié 2.8 Pro 17.57 +0.11° 16.550.07° 11.21 0.08° 14.19 0.20° 14.97 +0.14°
TAA 190.51 +0.35° 197.90 + 0.42° 157.05 + 1.66" 193.82 + 1.09° 189.64 + 2.49°
EAA 69.34+0.52° 70.57 +0.79% 55.37+0.9" 70.98 + 1.09° 66.83 + 1.35°

E: * R seE BRI,

T M40 I 3B £ 43 % e I AL 5T LA

(0.33 moL/%). - FL B (0.62 moL/%) & & &

R B R % o

AN 15 o0t £ 2 05 2 0 EE A R
M ULEE 4. HAD AbFEFIRE SR 2 B A S0 A B 1o
SEEZEET VED (P<0.05), AfgH T #ibHg
BT EZREMEARMEEERERZE - EARE
AW, MNmEmT BEmEARSEY . VFD
FEG B E LM PEREBE (0.41 moL/%) Bl Fiff1 bk

m, RRIEETSHEAF T 2R E. HAD.
VD FE 28 ¥ &8 KT VED, {E#TH it 2,
IR T 2 REROKEG R, MRERE, RitaTr
WA TR EAEE, SEEZREEE. »TrEY
e, A, Qin ZEMAF 5K B, ML HAD Al
VD fill & IRKZE Z W B A = B &
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