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Abstract: Sleep disorders are prevalent neurological conditions in contemporary society, significantly impacting life quality and posing
a substantial threat to human health. Tianma (Gastrodiae Rhizoma) is a traditional Chinese medicine used for both medicinal and food
purposes, with sedative and hypnotic effects. Therefore, this review comprehensively elucidates the efficacy and underlying
mechanisms of the active ingredients in gastrodin, gastrodigenin, adenosine, N°-(4-hydroxybenzyl) adenine ribose, and their analogs,
in improving sleep. In addition, this paper systematically analyses the dosage form, compatibility, target population, and functional
outcomes of Gastrodiae Rhizoma supplements with sedative-hypnotic effects, aiming to provide a reference for the research and
development of sedative-hypnotic products containing Gastrodiae Rhizoma.

Key words: Gastrodiae Rhizoma; sedative-hypnotic; health foods; gastrodia; gastrodigenin; adenosine; N°-(4-hydroxybenzyl)

adenine ribose

MM AR L SRS, N —42 1/3 e FishRerh B EEAE A . MR FREAS 2 48 BEIR 5T A
AL T RN, MERACATERF A S E KR BEHIIRENIR. lES AR R, T2,
B, HANARZE L R HEAA @SR R S IR AR, gt

RS EHER: 2024-01-16

EEWE: BAEAATHE (2024NC-YBXM-182); BRI E T E SRMAIF ST RITE (237Y017); BRpiE T “mikedhad” Rt
T (SXC-2301)

TEEEN: BIUL, WEmFid, W75 o R 5 5 K . E-mail: 1730935306@qq.com

MBIEEE: O B3R, WNERBSW 5 K. E-mail: cchen@snut.cdu.cn



* 4556

FED 2024FE7H $55% B 138 Chinese Traditional and Herbal Drugs 2024 July Vol. 55 No. 13

v b [ FE AR B AR FRAS N =18 45.4%0P1,  HEAR RS
A LA IIATLAK 22 A~ 5 GEAH 5 90 (1) 588 e A B T
R, WiERME RGNS (FIRKEEER . 104
RIS « 6 S AT R . P28 BRI AT,
W WA RO CRERE. 2 BYREIRIE ), el R
Gupi (REEJT ) &, BERIESEm ARG
B, P FHARE ) A E B AT, 6K 3 R
M TLEE IS 5 200 R FIR P i 30 AT T 0l
XL ae s oE K IEER, BRI 2= LA
RN, FEBEIRRERG S OORMERE, Sk#, HAE
—EREE L EEREIEL, 52 Mt FERERYT
RIE AR P A5 7 THD 7 SR AN, IR RO B, A ROV,
AN, BHBNATER . REEIARIRFEE 2 HTX
BAN, HEAW. PIHERE. & T5% RTE
I DA A BHER M BT AR 2 o AT
I AR VG710

KIKA ZRHE KR Gastrodia elata BL.HT
BRPZE, M AT R, R — AR RVEY)
JiRU, 2023 4 B o A R b 2 FH I 5K T 3 e

EHL ARG KA A, R 9 M5\ 1%
AL GRER & XM i 4. RERRA
SRR AERIEZ% 2 TR, )2 - TR G I
ERRAME RGP . AR E TR I R R
AHEFFEIR. Prih. i, soRte e, BE.
RERFERE . DG SRR RIRZAE N
AR IRAE F I OR A JEURH T I & . i
TER, A RRR B I 4y S SR B A B e IR
TR FRIZ , A SO0 RBR AR SRR IRAE F S
PR AR AL AT AN 4, FERT R R B
HRAH IS S AT 70 M, B ERRAE FH PR R JRR ™ i
TER IR BEHAE -
1 REEPEFHERIEMER 7

H TR a8 S s TR T 25A 21
K. BIREE. AIRE LS ANLED.
Horh BA S EIRVER ) E 28 R . RERE T
R MR NO-(4-FR LRI AL 0 [NO-(4-
hydroxybenzyl)adenine ribose, NHBA] A% .
W1 HE 1,

R1 RERhLFEHEBEROUSIRENS

Table 1 Sedative-hypnotic compounds and their mechanisms in Gastrodiae Rhizoma
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Fig. 1 Chemical structure of sedative and hypnotic compounds in Gastrodiae Rhizoma
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Fig. 2 Sedative-hypnotic mechanism of Gastrodiae Rhizoma



* 4560

FED 2024FE7H $55% B 138 Chinese Traditional and Herbal Drugs 2024 July Vol. 55 No. 13

JZ N o @ St 5K 3 B A B R R R A
W FREIR B S BT & B W HEA M R LR R
JERH ARAE S ThRE,  FEX0 2 o REAR Th g 7=
i ) BORE A CARL A R 1Y L 2R e NRESEREAT 017
VAN e BRI FH o DR R BR B4 1) K 6 o e IR
P B R SR A L
31 XKWRERRIH

MRIEAH KB LER, FRE O THE RIRAH K
PR3t 146 F, R4 2023 42 8 F 31 HEZK T
BEEAR. BxX PARER LS. BxRDE
ZiJRERE AT (VRS SRR ORI RE H 3%
JEEFRAIRN T (2023 FFROY KBCE AT,
XPIRAL 146 A ORI M IR DI REHEAT T St
PR DIRe s AT GREIR . )T R
71~ A BT YRR i K-S 11 AMER 2R, 35
FE i EEA 2 UL EDhREIRIE 2 BhhRe ool
B, g0t RIS mYiRet 172 Sk, Hrp s
FREA OB AR AE = s e, R 75 A, o5
L 44%; S IhEE S LI 3-A. 7EIX 75 Rl i
PR CEREIR T RERIA 55 Bl [RIAS e 2 ol
IRAARTIRERIA 20 Fl, WLIE 3-B. 04Tl 3 1]
W, KRR AEPRRZ. . WO, TR
IS AN R RE P TR S 4 FH
311 KR o A AR LR B 1) 32 E ROk % A
Gt oA I R I 75 Fi B % e HERIR T e 1) R PR AR
g B v JFURE OSSR R BRI 9 B, HR
B2 A UL B G A . 2 AR AE I R
L A B — R (T R, RS IE S, A
AER TR AEER, RAWREK. f#
BEJREE A AT SEVE A o 7R IR SR AR IR
{20 RZ BT BTN 3 BERCH R R A
AR LA IR Rz, RZBA 4
Ry IERERG R Th AL, R T B (A A R
FEMEIRMER, RITOMEH 7RI B HE
EARAIPEABY. F, REC. RZ. AT
TR A R B I Dl [ 3 8 O JRR B A R AR Y
ROR .
3.1.2 RRSCEREIRCRAE (T A B 0 MRSk
E, AWM FEGRER. K. Al Bk
AN A FIRIE 6 Fh2E Y, iR EERHERZ Y,
A 55 Fh (B 4D, RIRAL i wmbd, PRI 18 5
ATULE#EANY . 6K E, REFIRES, HERZ
gAY, Bz A0 .

A 807 75

35

3 N R B X
E = =2ow R
# B # b=} = iy
t HOE £ § & = &
g = 8% 8 § £ =2 i
T by <: ® R =
5 = T
g %
& =
fReEshE b=
B 60 55

40

40
10

Kt

T
4 < B E = =
T - = =
# & = =4 ¥ is =4
= H = + & i #
v = = = B £ Ed
-, H B o) X
= : = =) = i il
= e = = =2 T =
€ o = o * o m
T &« = s = T
+ H H 2 & +
=2 = = = #0 =4
= Fo) = = = =
= T T g K =
= ~ ~ i =
#1 + = H #
= =4 g =] =
e = = * &
= # T ES)
& = &
E {RIETE
T

3 RRRBRBINEST (A) MRMKLEERERER
mAFREHEMINGES T (B)
Fig. 3 Functional distribution of Gastrodiae Rhizoma
health food (A); Gastrodiae Rhizoma improves sleep and

health food and has other functional distribution (B)

313 RIREGEHERGREE MDA RIRGRE
£ it AN [F) Th BE P X i B N A 2R NS,
RIR T e B AR 7 it i B R IR AN A . AR
NEEN D LE . B R UE . Xaaes
RFRBEREXT P I RGUAHEAE A, KA
SRR LB RN, JiAh, RIRAATE AL
TR, PR AR AN 2800 K e L A 6 L i FH B4
3.2 RFReLE MERR = AV ThEEEAN

Yo R DA R ey B B 2458 BRI B



FED 2024FE7H $55% B 138 Chinese Traditional and Herbal Drugs 2024 July Vol. 55 No. 13

* 4561 »

607

55

BT A

il

sA WA TR
i

7

B4 RMKEERRERREENE
Fig. 4 Main dosage forms of Gastrodiae Rhizoma health

food for improving sleep

R CORMEEF b DD RERL IG5 PPN U7 1% (2023 £ERED)
FITRL, JRBRAR 7™ b BRI Th BE 5 25 1d sh sk
RrvPfr . Fxt 2 S AT A BRI, B E
PUZ NI AN (] S 36 RS L2240 (B L2400
BT AR AR S . L H AN AR AR S50 . B
RS, AR 2 BUONMAYE, HIEW L B
HRAE L, LA 12 52 1R i BAT AT Bl s B AR 1)
TER o B AT BRAR 57 i 250 MR ) T BE KA AL
FESEIRANIAKT, WK 2.

RYE (IR i D REDOARAR I8 5 VP A (2023 4F
FEOY,  FRIBRAH S PR A it il s B 2L
SEMEARAOIE T . DRIE, B0 RIBRAHOG i D22 H

®2 KR RICEERID R EITN R

Table 2 Animal evaluation results of Gastrodiae Rhizoma products improving sleep

875 FEEH SR SRR SCHik
RRTRCR A PN SPF G W/, /N AR . ELRBEIRTC M R IE BRI (|, Hghn 55

LB R KRR R, B

8778 e 1 R

SRR T

il
RIRR IS

Rk

RIRR Z 0k

PN N &S R E

PN N g

HUZR RIS
ERRRE T

BERMKRKEEY

RIER L BZ L

Kk Wik, R

K B, kT

Kk

Kk

Kk

KR

KR

RZ

- R

N ﬂﬁjﬁx E%‘%\ ;“EE\

HEE ., PR
UN N
RIkgeER

Kk BEK

N/ SN R TN E ]

SPF 2% B FH i

IR

SPF % BB/
ICR /MR
ICR /MR
SPF %% W1/
RUNR

SPF 2% ICR /MR

ICR /MR

SPF %% ICR /MR
Hem g BN

NIH & % /MR

SPF 2% B /N B

NN s el IR DR 30

XANREFEICRN; CE IR /D EEIRE 56
M) /N B B V8 AR 301

RANREFETCEN; CEEMEIRIEA: /D IR 57
[B)s SN/ RONBESR s 4560 B B R £

JEA /N SRR (R 5 A BRURTEE ORS00 99 N B ¢ 58

P2

NSRBI, EEEERER; EKDAREEL 59
TN T AMERRET (), 246 B DG 2 S AR 1 7 R A
KNSR T R NBERTGHW: LEBEEIRIER: 2K 60

FRBEAR G 4 AT (R
W /NRE RVESD: SIS, FEAEEREY: 2K 6l
MR K
RNBARBTE BEIRARTCH N CEEERIER: TKIE 62
MRI s 4 ARV R34
SNR B ETESIGRM; A/ REEIRES A skt 63
ZANEH
JEAK /N BB IS () s 45 4 AR 7 RS0 64
RN RN R K/ RRIR K 2R MREE 65
Ry NEWNRAEK
XN RIENRE R T A/ BRBRARAS [ %N RIENR 66
R G5/ RIS (R
N B EEShs AR RONEER ) ZEK/D RUEARI 67
K R m D R

TG PR b 5 i G, 38 e UL 2% CR AR o = 4
% (Pittsburgh sleep quality index, PSQD) fE N HEARAI PSQI IL¥ 3.

MR DL A2 75 193 BIGE I VFA S5, RBRP- i s



« 4562 « PER 2024F7H B55% B 138 Chinese Traditional and Herbal Drugs 2024 July Vol. 55 No. 13
R 3 RIRFREERER G R M AR
Table 3 Clinical application of Gastrodiae Rhizoma products improving sleep
7 i i P 82 Il R YT R it fEFIBLA SRR
EEARKBAME W5 E KRS B PSQUIEH: WA R B ARCE NS — 68
F RMRARI
FHARKMZIE RIEHATARES  BFE PSQUIEH, MENRACRY. WM A ACE BE R — 69
ONBIETES (R 3| PEAG
RIREIELX IEREEMRIEG RS BEWSRERITEERTN, A—HE FRSEE PD &F e KA E 70
HRIPEERIT ] EHEAR KM MR S 2. GABA /KF
RIREIEIR BB R L PSQI #84t) i B BRI PRI NE K 71
PN
RIREIEIR JFFBH b oA i 4 b S B PSQI 4R 4K st AR A — 72
[NE
R IR ER i I 72 Rl FFEA R R L PSQI#%. KR HEIEE R EIRECRES — 73

Wik H&

o SRHATHUBIBEE, “17 Bt <07 R
“__no mechanistic studies have been conducted, “1”-up, “|”-down.

MR RG2S K AR AE AR I 28 (1) S 0 72, AL
W A, ARAMIEFEME DL B U A AR AR, TR
I, SYSEIe AR RN AT B A HEAEH . AR
2. 3ATRAVE Y, RIBR L 7E S S8 VR4 AT PR S
MR REFRRCER, HIEHEAR RN, 2
PR PR R AR HR ™ i
4 LHESRZE

RIBRHA R 22 3805y RIBR 3 - R 76 R
NHBA KR4 B A7 B B B E . 99T
KR F @ & Re . i A
EREIR, WOE AR SONE R LA E AR ) A
AR R PEEEEIRIAE A . IUE B FUR 2 18
FERIRBROE T SOE . EIEREE . MR A2
PREE N R AR SRR IR, 6 i T A= e st
FUED,  JREENTX T S FF EIRAETT, DU R
JRR Xof P T A A A R B FG F) ELAR R LA . LB Ah, R
JRR LR RH S 22 3 FE 8 1A P 22 T 20 L PR ()T i
5 D3 AR MR RS, (HOR R 2 S iEd Ry i 20t
Y 0 R AR BE R AR IR FH R T . H ATAOAIE 72
B IERBRRIMERCR, ST EAAREEE
FHEARAE AR 08, (5O LR BRI AR T
DUt oL il B 3R B2 A R PR B R IR A 1), [ A O R
KSRV LRI J5 R A EEEIRIER, HA
PR AR B . DRI, R BRI Ath 7% 14 i 9 T
2 EFHIEIRAE FIE TR AR DS

BN, PLR R T 22 J50R ) AR A AR O A8 £

FIBURER AL G, 30 75 B H AT G R 2
AFERITIZ TR HAT, 5RBRECH 12 IR
RZ HWRT RTINS, ARKATAE F0F 7T Ab
BEHEIRZG BRIV, 5RRREHTRCH, TR
Y T BE B2 A BRI e H TR R DR A
i, SAREEEMER S ZORMER, AL
D2 UESE R A B IER B BT b o AT BLICJRR
R ORBRHE N SY), I8 G RB 1S B
HRAIATZEY . ARAGEFTHE— N 98X IR BRI PR B
FHEIRILEI T, RATREAIERMRZIL L. £
JI IR AR, JF AR A5 24 B Pk SO (K R
MR i o
FlBEAR ALY FARELEF G R

SE

[1] Tarokh L, Saletin J M, Carskadon M A. Sleep in
adolescence: Physiology, cognition and mental health [J].
Neurosci Biobehav Rev, 2016, 70: 182-188.

[2] Chang KK P, Wong F K'Y, Chan KL, et al. The impact of
the environment on the quality of life and the mediating
effects of sleep and stress [J]. Int J Environ Res Public
Health, 2020, 17(22): 8529.

[8]1 WA, AT, WY, S SRHRFRAT A E N ST T
& 7). E5% 2B, 2017, 38(5): 60-63.

[4 LiuY S, Wang Y M, Zha D J. Brain functional and
structural changes in Alzheimer’s disease with sleep
disorders: A systematic review [J]. Front Psychiatry, 2021,
12: 772068.



FED 2024FE7H $55% B 138 Chinese Traditional and Herbal Drugs 2024 July Vol. 55 No. 13

* 4563 »

(5]

(6]

[7]

(8]

(9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

(18]

[19]

[20]

[21]

[22]

et g, Yo, BENRFEAT 5 H A2 R o0 % R
[J]. Ao &R 4 &, 2020, 22(3): 329-331.
FER, NITER. BEARFEAT 5 H A RO K R T 5T
B [J]. WARAEMESERE, 2012, 12(9): 1772-1775.
Bryant P A, Trinder J, Curtis N. Sick and tired: Does sleep
have a vital role in the immune system? [J]. Nat Rev
Immunol, 2004, 4(6): 457-467.

Sumi Y, Masuda F, Kadotani H, ef al. The prevalence of
depression in isolated/idiopathic rapid eye movement sleep
behavior disorder: A systematic review and meta-analysis
[1]. Sleep Med Rev, 2022, 65: 101684.

Thr, IMER, MR, S P2 EE IR AR LR
Wt [J]. thE 2, 2023, 54(4): 1299-1310.

JEIR B, PMCE, k. E R EE 25R T RN KRR
TR 0] AeRtR R 2R AR, 2022, 45(1): 21-
28.

Ve, M, Eouil. RFRAEREUES BB
RS [J]. HPELZG, 2023, 54(18): 6106-6117.

WRER, 888, 1RJUK, & RARZ B Eaiit 55t
ATEMERTA (1], P EIRR 2344, 2018, 34(18):
2203-2206.

ERAE, EERIL, PRER. RBRH M2 B2 Xof o i 1L A7
P 2 BEAE AT Lk 7). PB4, 2022, 53(14):
4582-4592.

Tk, SR, UM, . ORRRER. XHEREIR T
X p 2 R G E I PLEITE ALt (0], hE TR,
2020, 45(2): 312-320.

Zhu H Y, Zhang D, Zhang Q, et al. 4-Hydroxybenzyl
alcohol derivatives and their sedative-hypnotic activities
[J]. RSC Adv, 2018, 8(35): 19539-19550.

Zhang Y, Li M, Kang R X, et al. NHBA isolated from
Gastrodia elata exerts sedative and hypnotic effects in
sodium pentobarbital-treated mice [J]. Pharmacol
Biochem Behav, 2012, 102(3): 450-457.

Shi Y, Dong J W, Tang L N, et al. N°-(3-methoxyl-4-
hydroxybenzyl) adenine riboside induces sedative and
hypnotic effects via GAD enzyme activation in mice [J].
Pharmacol Biochem Behav, 2014, 126: 146-151.

B NI IR BT AEY) YZG-330/YZG-331 (¥
HENRAE I S0 [D]. dbat: dEsthbRIEE B, 2012.
Tang B, Yu Y Z, Yu F T, et al. The mechanism study of
YZG-331 on sedative and hypnotic effects [J]. Behav
Brain Res, 2022, 428: 113885.

Huang Z L, Urade Y, Hayaishi O. The role of adenosine in
the regulation of sleep [J]. Curr Top Med Chem, 2011,
11(8): 1047-1057.

ARy, BOIE, BRAR, S5 RIREN /N BRI S R AR
1M [7]. RI2EEREZ, 2011, 22(4): 807-809.

X R, 3 SRR JRRR RSB /N BB 1) R AR A
H[J]. #ar kR, 2019, 39(9): 51-57.

[23]

[24]

[25]

[26]

[27]

(28]

[29]

(30]

[31]

[32]

[33]

[34]

[35]

[36]

[37]

[38]

[39]

[40]

K, ROZH, BJRRE, 55 RIRR KRR o4 g
MR TERERE [J]. AR, 2014, 36(5): 419-422.
JETIMR. NHBA HHE IRV IALHITFE [D]. dbxt: b
PRI %7, 2015.

He J J, Luo Z G, Huang L, ef al. Ambient mass
spectrometry imaging metabolomics method provides
novel insights into the action mechanism of drug
candidates [J]. Anal Chem, 2015, 87(10): 5372-5379.

Li M, Kang R X, Jia S B, er al. Sedative and hypnotic
activity of N®-(3-methoxyl-4-hydroxybenzyl) adenine
riboside (B2), an adenosine analog [J]. Pharmacol
Biochem Behav, 2014, 117: 151-156.

Basheer R, Strecker R E, Thakkar M M, et al. Adenosine
and sleep-wake regulation [J]. Prog Neurobiol, 2004,
73(6): 379-396.

Wala K, Szlasa W, Saczko J, et al. Modulation of blood-
brain barrier permeability by activating adenosine A2
receptors in oncological treatment [J]. Biomolecules, 2021,
11(5): 633.

5 M, R, FhEYE, 5. RRMEIRAE FIVE oy
T [1]. =R PR, 2013, 34(9): 66-68.
Choi J J, Oh E H, Lee M K, et al. Gastrodiae rhizoma
ethanol extract enhances pentobarbital-induced sleeping
behaviors and rapid eye movement sleep via the activation
of GABA A-ergic transmission in rodents [J]. Evid Based
Complement Alternat Med, 2014, 2014: 426843.

JERET, BOCE, RUADE, . RAMRBYINHE RS
ERRZ5 5T (7], DU ER, 2010, 28(5): 64-66.

Ty RRET. R RR S0 B HIR A AR AL A o 1 73 K s P
Jt [D]. KF: KEPELKE, 2020.

Hung C, Yamanaka A. The role of orexin neuron activity
in sleep/wakefulness regulation [J]. Peptides, 2023, 165:
171007.

Scammell T E, Arrigoni E, Lipton J O. Neural circuitry of
wakefulness and sleep [J]. Neuron, 2017, 93(4): 747-765.
Liu L, Liu C H, Wang Y C, et al. Herbal medicine for
anxiety,
Neuropharmacol, 2015, 13(4): 481-493.
B E.
Neuropsychopharmacology, 2020, 45(1): 6-20.

7K=E. NHBA I B2 HAEHHEARAEH S HHLHIBEFE [D].
Jent: AER{ERAIEE 2B, 2010.

Liu B, Li F, Xu Y'Y, et al. Gastrodin improves cognitive

depression and insomnia [J].  Curr

Jones Arousal and sleep circuits [J].

dysfunction in REM sleep-deprived rats by regulating
TLR4/NF-kB and Wnt/B-catenin signaling pathways [J].
Brain Sci, 2023, 13(2): 179.

ey, SIBRER, WIE2E, &L RIRE X &K AR
(PCPA) EURHR/ B BHEHEARAE AW TT [0]. 24524
5K, 2021, 37(5): 33-38.

Schwartz M D, Kilduff T S. The neurobiology of sleep and



« 4564 «

FED 2024FE7H $55% B 138 Chinese Traditional and Herbal Drugs 2024 July Vol. 55 No. 13

[41]

[42]

[43]

[44]

[45]

[46]

[47]

(48]

[49]

[50]

[51]

[52]

[53]

[54]

[55]

wakefulness [J]. Psychiatr Clin North Am, 2015, 38(4):
615-644.

FER, A, Wik, 5. WEIRAECH 435 50 5 B
AR R IR TS [0]. )N A R 25 K24 3R, 2019,
36(1): 145-149.

B, Aatil, ROE, AR RBRX KRN P 25 S L
AR )], SINEEZ4, 1993, 17(6): 331-
332.

WAL, MRENE, 27, & SRR BEIR TH05 3 R
AL A B AED [J]. TP ELZY, 2020, 51(9):
2509-2516.

SRERER, XUHRTE, TKISC, S SRS LR ST MR- 5
FR AN (7], RSSO R &, 2013, 13(5):
368-371.

AMeRE, £, BEE, & RIS/ RIEIRTEH X
HHURIBEST (7). ThE2, 2019, 50(13): 3140-3146.
TRICHE. RIRH 808 RS- B MT R PR 2 A
MEwTFL [D]. B BHIETR, 2021

Wisden W, Yu X, Franks N P. GABA receptors and the
pharmacology of sleep [J]. Handb Exp Pharmacol, 2019,
253:279-304.

FRIESF, . RERER KRR ST /E I HLEL 0T 72
[J]. PU)IRZE2E4R: BE2EhR, 1991, 22(1): 79-82.

Zhou H B, Lu S Z, Yu Z S, et al. Mechanisms for the
biological activity of Gastrodia elata Blume and its
constituents: A comprehensive review on sedative-
hypnotic, and  antidepressant
Phytomedicine, 2024, 123: 155251.
MR, 5, ¥iH, 5. RIREE X SRHR /N B A i
HRIDZCTP (1], BUR A ARHL, 2021, 37(10): 55-61.
Cheng L J, Wang H, Ma K J, et al. Anovel alcohol steamed

preparation from Gastrodia elata Blume: Pharmacological

properties [J1.

assessment of a functional food [J]. Front Pharmacol,
2023, 14: 1092693.

Ma J, Deng Y, Wang Y Q, et al. A comparative study on
ingredient and efficiency difference between fresh and
steamed Gastrodia elata Blume: An herbal material to a
novel functional food [J]. J Funct Foods, 2021, 82:
104512.

TRTT R, KR, RV, S5 o MENR DD A R B 2 TR L
TAE e A [J]. BaEHE, 2020, 41(23): 303-310.
e, EIRS, R, 552015 F CRhEZ) (—
) & RBREOT B R (0] TP BEARE,
2021, 48(7): 175-178.

=, HRE, TEHRE, &, BMKIK (Gastrodia elata
BL) BRI B G IR D RE R BIE T [J]. & WA FE
FF K, 2014, 35(20): 27-31.

[56]

[57]

[58]

[59]

[60]

(61]

[62]

(63]

(64]

(65]

[66]

[67]

[68]

[69]

[70]

(71]

[72]

[73]

BRETDE, ZETGMS, ZORKSF. )OI A R IR ZEXT /)
BOBEAR 20 [J]. & W24 i SR I 4R, 2019,
10(2): 365-368.
JEU, FEK, M. 525 R R IRV A B N R
BEAR MGG [1]. &5 TR, 2020, 41(2): 121-126.
¥, /NG, TR AT RRR TR T 1 5 o 3 e IR
P DI ROT AL [J]. B BRI 5 TR, 2020, 9(2):
161-162.
AP, AR T RR 2R ) 5 R AR A 1) S e
7 [J]. BURTRBTEE 2%, 2007, 34(16): 3056-3057.
KA, TR R SCGEMEIR M SE 30 R AT (0], W
[ £ 25 93, 2009, 6(16): 39-41.
SR, B, XU, S5 KRR R FORLZ A0 S B0
(). FEZ, 2017, 48(16): 3440-3446.
HIRR, HH, BOGH, % RIRBRECEARELE
MERRIHBEMIWE AL [J]. & MR, 2014, 39(1): 62-65.
BRMS, TEAEE, MHNE, . SRR AN IR BEAE B AR A
WA 1. =T EFZRE, 2007, 28(1): 40-41.
KT, BE, RRE, & ORG24t
RSN REIR B B2 ma [J]. YLIREE 24, 2020, 46(4):
332-336.
ERFA. ERRIET7SCE IR DIRER T [D]. 48
I AR AR KA, 20009.
W, BIER, ZEEMG, 55 DERMRRE S
HRENRAE BT [J]. B A Al 274k, 2020,
11(10): 3199-3202.
R, PREH, SAE). RER RN A E IR
O[], T &REZ, 2007, 28(10): 1599-1600.
#AE. P H AR KRG IR IE ST W50 5 R AR (B ik
FEBHAE) MG RBTS [D]. #F i LR P EEZ K%,
2022.
AR, 2 E AARK IRz IS M3 V6 T7 R
PHL 2% B AN SR IO PRIT RO 9 [D]. & AT BrilE
BK, 2021.
TG, BREEE, XTEYE. KBRS0 A I
# Glu. GABA 7KF [ BEHRFERG 520 44 [J].
IARZEYIRIF, 2021, 15(14): 213-215.
JLIRN, BT, RoHe. RBRES IR OINERIE T 6 B R RE 7T
TR T Wk 0L R IR 10 o R IR o 2 ) 52 )
[J]. IRARER 2 5 B 50 T2 5, 2022, 6(14): 96-100.
RN, ¥/ANE, Bk R FETOMRIC A 37 M
69T HFBA b 7T A A A s BEAR B S i IR R 82 [J]. R
P R 25 GO IR A 25, 2012, 10(2): 178-179.
BABEIE, BR4E, BRIV, 5. RIRBEIN R ZEI6 T KIR
(HFEA R HFRAEIIE) FIBENL. DE . FATRR, £
HFOLIERT TS [J]. R R 2 K24k, 2022, 41(2):
188-194.

[FTEmiE RExE]





