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Abstract: The quality of fresh Gastrodia elata Blume (G. elata) processed and dried by using different methods
was compared to clarify the effects of different drying methods on the quality of dried G. elata. Specifically, the
G. elata samples were unprocessed (NGB) or steam-processed (PGB) before undergoing natural air drying, hot air
drying, vacuum freeze drying (CFD), or vacuum microwave drying (VMD). The quality of the dried samples was then
evaluated in terms of microstructure, contents of eight functional components (such as gastrodin and p-hydroxybenzyl
alcohol), and in vitro antioxidant and antihypertensive activity. The results showed that the processing and drying
methods significantly impacted the morphology and functional component contents of dried G. elata. The PGB-CFD group
had the highest total functional component content of 42.71 mg/g, followed by the NGB-VMD group, at 30.98 mg/g. The
NGB-CFD group exhibited the highest antioxidant capacity, with the total antioxidant capacity, DPPH free radical-
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scavenging capacity, and ABTS" free radical-scavenging capacity reaching 68.54%, 50.86%, and 41.05%, respectively.
The PGB-CFD group showed the highest ACE inhibition rate of 82.50%. In conclusion, the NGB-CFD method is the

optimal drying method for G. elata slices. This study provides reference methods and basic data for further precise

processing of fresh G. elata.

Key words: Gastrodia elata; drying methods; gastrodin; functional components; antioxidation

KWk (Gastrodia elata Bl.) J& == Bl B A E Y1)
Pz, REEA R, R T 24
. BHREW, RKEEFEERRKE. XREER
HRE, R RSN, AT RELE. 1
ST AR O i I R o B AT SR A
I RetE B FTR R H a3 hn, 2019 fFErpde A
RS E E R BARRE R E RS RRINLGE
YRS R, & 4 Frik A TERE, 2023 4F
11 H, o E AR FRZE 2 AT 3 e B B R) IR
XKL, FRBRIIN T “AE Gk & i X2 2
M E ", RERCET &M, RIRKE
D0 T R AR 7 SR B SR, ARk R
TRMREAE, F D) — R 5615 & A .
AR Y o PR A B 22 PP 2L B 1yt 5 (1) R R
AR IEEE, RIS AH 5= b 0 2 St 5 B A S AR IR
P E s, HEsh YA TR KR . SRR
R BB W58 9 13— 0 B R, B BAR
R JEURL AR FER B, B FE AN [F] 4 07 20T % b
PAGRAE B AV PG, R EENRYENS
Fh2x B AN E

RIKFEEERKAERTRL X, HA, #§E,
BB A A 5N, R, KRR 3 AR AE B
= WU BRpaEEh™ . KRR 1 RS AE X 5
In 2z RS B35 8 R RRAN e TR A7 30~60 d, PRt 75
FEHEAT ) DU AR Y. T @R A
SRT 77 RadEAT T, T AT 75 Se i M i a3,
DX IS TN G R AR ACIPN - X G
I ATIA R “ORBEARE D RUR, TR A g
PERC L . AHOCHIEFUR B, i A 07 02
ST RN e 5 TR S 1 e B R, (HH T
AR 0T AN [F] 0 TR 3 3 i R R ) s 0 8 n T
Jrike TEFREZGE (2020 O HY, ST RBRIN ST
TP AR HESE I LE 6 FhDhRE Lo I & 2 lE, H Al
P R A E RN AR RRIBITIZ 2= RIR
AESaE e A2 7y T A B A B AR FH R FLAE R RR SR
P ARG AT FAAE S Hh E 2 (2020

252

WO S% TR R b BT VP SR AR B Al b, BN 1A
BRI AT B (R VPAN FR AR, AL T 8 PRI RERL T
2 [ B W ) RO € 7 v, AR R -
X 38T 8 % JRR S 134T AR ML (Unprocessed Gastrodia
elata Blume, NGB) Fll 7% v 41 fii] (Steam Processed
Gastrodia elata Blume, PGB) 2 fhgj 4- ¥, BH 4 H
SRXT- (Natural Air Drying, NAD). #X\T-#% (Hot
Air Drying, HAD). H 2% T (Vacuum Freeze
Drying, CFD) K EZ i+ (Vacuum Microwave
Drying, VMD), DU B8 6 X R 2 A [F] iy 4b 227
FOFIAN [T 488 07 72 N TOWE 45 F F0 8 b T e Rl o 1 A%
A, AT AR AN [F) N T 75 sRode 608 o A0 3 6 R
JR SR 47 1

1 MRS
L1 A R

R, K HBRVGA E 7= X BB, IR
A, RIMICHUMAL B R, Rl s K iR 2 46 7
[FISE0 %, 0~4 CARIWARI:; RIKEK. XWFRHER
g, FEE. HFEFE. BAATA. ERKE
B. EFFRF C. ERZRF E brvfEf: ksl (4
f%>99.8%), LilgiEM AR ARAR ; ACE B
(A >99.8%) MPLAMLTT (T-AOC) Al 57
&, FEREREY TR
12 HEH#E4

LC-20AD /& 20 A (i 4, H AR B EA A ;
VYS-4ZH1/2V Bk T s, bl iREE
W TREAMRAT ; LGI-25C AR T1EML, b5ty
{X#5 ) s DHG-9000A HIR XA, LI RS H
PRAF] s HH35000922 BhriX, BLHbA) Tecan Austria
GmbH ; MA160-1CN £LAMK o MEA, FE 2R
2AES bst) ARRAF s TAXT PLUS/50 47440
EAX, ¥EE STABLEMICVO 4 7] ; Nano SEM-450
kSR BT B, £E FEL A A .




MR @R

Modern Food Science and Technology

2025, Vol.41, No.3

1.3 R4

1.3.1 Afouark

HCR /N 357 50 R0 B8 IR ¥ v B 25 BRI
VIR 2 mm e, S50 M. B —#i 18
e FZRE LB A, B2 KRR .
132 H&T4

B AR 0 1) R 28 92 0 o) T A R S R RR, 4 B DA
VU T, A8 2 2020 fR A E 2
PER, BIE7KEIRT 12%.

HAR T FEMIAHE TSR mE 5

TEART.
AT KA AP I HICE 60 “C XTI A 1Al
Bk

BT B TE -80 C T 12h )5,
BIS N E TR TIRAE TR A, A BHERE 90 C.

BT T KRR L A1 T B S T
PN AR N AT 0 BT, B —EhEE 1000 W,
10min ; 25 BTN 600 W, 5 min. W EIRE 60+5C.
133 KHpyeEilx

KHLAMK I EA, BERHERR, WEik
fE 105 °C, BAFEFATIE =R,

1.3.4 FBENE

KA EA, Rk, P5; HAE, 6 mm; |
TR, 1 mm/s; MGCEEEE, 1 mm/s; [RIUSCEE R,
10 mm/s 5 fil & B BME, 5 go
1.3.5 #LLH

HE KRR A 357 53 38 75 K W A 5 P (1) °F A i
b, ATEEERBRVGE R E IR, % ERREE
KR A W EE
1.3.6  NFF 3 fe a9 M2
1.3.6.1  FFilvg il 2%

S [ 25 TR AT TR B, KR
FROE 2 g MG IR IRT Fr, BT HEHEIVIH A,
N 50 mL # OB, FRE, @A (D% 120 W,
A 40 kHz) 30 min, # 15 BHARE, FH B
JEBRA R, PRI S EEE 10 mL, ARG HE
fRT 5 - K (IRFRLE 3:97) IREHERF, BBE
25 mL &EjfF, HLKE - K EFILE 3:97) REE
WHBEZRZIE, 5, JEd IS IER .
1.3.6.2  JRA MR A ] &

RKE. FFRIEEFEE, FHEE, FEiE. &2

FIZRTF AL ERIARTE B. BRI . EFRIZRTF E b5
HE SR AR S mg, IMNEBAUKEZR, BRE
WPy 5N 2y 24 20 1. 0.5, 0.5, 0.5, 0.5 mg/mL
PIARERS B,  FE0 mlW I 200 pL HEATIR &, IS
JREWRE 58 0.25. 0.25. 0.25. 0.125. 0.062 5.
0.062 5. 0.062 5. 0.062 5 mg/mL FIE & 52 -
1.3.6.3 okt

il FE ¢ agilent C18 #£ (250 mmx4.6 mm,
4.5 um) ; HEHE: (A 4BE, (B) 0.05% (V/V)
T 1R W W, 3E AT BB RE BE L (0~10 min, 10% A ;
10~30 min, 30%A); ¥iFE: 1 mL/min; KMy K:
220nm ; FEdE: 35°C; #EFEEE: 10 ul.
1.3.6.4 WAHTTIEE %5

W B 0.5 mL VB & 0 B, N 0.5 mL
afizk, FARIREEMRE 4R, 25 BRI,
BEFE 10 pLo DLEEFE R (mg/mL) AMEALLER,
VTR AR, il bnitE t 22 . IREUR A X 8
T S FHLHERE 6 IR, IR IE AN, THERE %
H A — A o R 6t #% MR B IR 5 ik a5 EALI
S, CSRUETIAR, e E S M. B mig BiR Tk
H145, PWILE 0. 6. 12, 24, 36 h HEFESMHT, 0%
VAR, WEfEtE. WOMmE =S 6, %
HIN 100 pL AR IR, % Bl 7l & EAL, a2
SRIETAR, THEIARENR .,

137 RARZAHENE

2% DB22/T 1685-2012 J77%, HY 2.00 g Kkky
RET 100 mL A&, H7KE A 30 min 5, WK
W 4ho FERGEIE 1:2 LLEIINAFG 4B, 12 000xg 25
> 10 min, B _EiE. 5REH/KER. B2 mL 50
WY 50 mL HZEZFEREF, A 5% (m/V) Kl
W 1.0 mLVRS), PROEMARER 5 mL, #&%E 5 min,
# B 10 min, B A TN 20 min, #EET
486 nm W & W FE o
13.8 BB, EHEN T
1.3.8.1  FfEALATALEE

# 3.00 g By AR 20 mL 80% (V/V) Z g,
A HEEL 30 min, FFE 2 h, 10 000xg &1 F &L
20 min, HEE 2 &, BB,

1.3.82 MME&EME (Folin- M)

M) 1 mL $EEGR I 5 mL #2i/K. 0.5 mL 4&
MBS A FA 1 mL 7% (m/V) Na,CO,, &)
30 min, F 765 nm FIMEWOGLRE, 5D mg #®
FRME /g THE (mg GAE/gDW) iR,

253




MR ERBE Modern Food Science and Technology

2025, Vol.41, No.3

&1 AEEHARIFREERRNEE BN

Table 1 Comprehensive score distribution of G. elata with different processing and drying methods
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Fig.1 Morphology and microstructure of G. elata with different processing and drying methods
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Fig.2 Hardness and moisture content of G. elata slices with
different processing and drying methods
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Table 2 The standard curve and R’ of the standard
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A y=4x10"x-3 325.1 1 0.37 1.42 4.42 81.06 433
A y=2x10"x-4 076.5 0.999 9 0.89 2.32 2.96 104.87 1.69
EAAE A p=2x10x-9266.2 0.999 8 0.95 2.54 0.34 86.00 1.79
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BAARFE C y=1x10x4309.4 0.9999 0.57 23 2.28 91.54 2.80
BAARFE  y=1x10"x-1884.2 1 1.67 1.52 0.94 108.74 3.82
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different processing and drying methods
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Table 3 Quality evaluation score of G. elata with different processing and drying methods

T84T NGB-NAD NGB-HAD NGB-CFD NGB-VMD PGB-NAD PGB-HAD PGB-CFD PGB-VMD
I 591+025 6.99+0.26 8.00+0.01 8.01+0.03 7.99+0.03 798+0.06 7.98+0.06 8.01=0.03
§FrHhfema&E 2.01£023 399021 5.01+031 7.01£030 4.01£034 6.00+0.16 7.99+0.18 3.00+0.19
RIR% A 299+020 5.00£0.24 799+0.01 6.00£0.25 5.01+0.15 3.99+£0.23 7.01+0.15 4.02+0.36
BB 7.03+0.27 498+0.27 8.00£0.01 6.99+0.17 3.01£0.17 4.02+021 6.01£0.18 2.99+0.19

A il 400+045 698020 7.99+0.02 2.99+0.20 4.02+0.28 3.00+0.25 5.00£0.20 6.01+0.14
DPPH- 6.99+037 7.00£0.27 7.99£0.03 7.00+025 4.00£0.34 599+0.15 4.99+0.25 6.02£0.25
ABTS™ 7.00+0.17 7.00£0.26 8.00+0.01 6.00+0.33 3.01£0.26 5.03+021 4.02+£0.15 5.00%0.13
T-AOC 6.99+0.14 5.02+£0.22 8.02+0.06 6.01+0.21 3.02£0.22 1.00+022 2.00£0.17 4.01+0.21

ACE B4 4] % 4.00+0.17 5.02£0.26 7.99+0.03 7.99+£0.03 7.00+0.12 6.01+0.19 8.01£0.15 599+0.15
B 47.01 £0.21 52.00+0.26 69.00+0.03 58.00£0.30 41.01 +0.25 42.98+0.19 52.98+0.10 45.01 £0.22
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