™ El O v LR 3010 8 1 gl 5 H 5 30l
' M Scopus M ek D91
2 b 3 @DOAT @1 ERR M
M EBSCO O i R B D FICSTPCD

SCIENCE AND TECHNOLOGY OF FOOD INDUSTRY MCA M B DA RWITFIRCCSE A*
FFSTA 2 ISR MR T (WICT) %
L L 1 R B 5 TROUR AR P U LR85 DT

KIRBEE R IRAE LR B ™= It R BTt R

WER, 22, & 5, BHE, WO, REF, ££#

Mechanism and Product Development of Gastrodia elata Blume for Improving Insomnia Research Progress
HU Furong, WANG Yuhan, XIANG Qin, TANG Jingwen, HE Sigiao, GENG Jingzhang, and LOU Zaixiang

TEZR R View online: https://doi.org/10.13386/j.issn1002-0306.2024040445

FRAT RRIRGERE HAN SO

Articles you may be interested in

RIFRAEFR [ Pt 2 i A B H]

Application of Gastrodia elata in Functional Food in China

£ Tl BHE. 2023, 44(9): 403-412  https:/doi.ore/10.13386/1.issn1002-0306.202205005 1
BORIIREI S B S TE A5 i e

Research Progress on Functional Components and Product Development of Rose

£ Tl BHE. 2021, 42(14): 408-413  https://doi.org/10.13386/1.issn1002-0306.2020070277
RIRZ R = AR 5 A AR s 1 I R 2R3 1

Protective Effect of Polysaccharide from Gastrodia elata Blume on Non—alcoholic Fatty Liver Induced by High Fat Diet
B TR 2022, 43(1): 381-391  hitps://doi.org/10.13386/j.issn1002-0306.2021040193

WAL KR WER il 2 . Z5HRAE B AT A AL TR PP
Preparation, Structure Characterization and Antioxidant Activity Evaluation of Selenized Gastrodia elata Polysaccharides

i Tl RHE. 2024, 45(3): 18-30  hittps://doi.org/10.13386/1.is5n1002-0306.2023060290
WS ZWE T RO T RS

Research Progress on Bioactivity and Product Development of Codonopsis pilosula Polysaccharide

£ Tl BHE. 2022, 43(20): 464-470  https://doi.org/10.13386/1.issn1002-0306.2021100038
FEITE A 0V 19 JR 5 2R S I ML T 5 i

Research Progress on the Regulation Mechanisms of Insulin Secretion by Plant Active Ingredients

B TR, 2021, 42(16): 412-420  https://doi.org/10.13386/j.issn1002-0306.2020080236

KEMAFE AT, PAFHE LT E


http://www.spgykj.com//article/doi/10.13386/j.issn1002-0306.2024040445
http://www.spgykj.com//article/doi/10.13386/j.issn1002-0306.2022050051
http://www.spgykj.com//article/doi/10.13386/j.issn1002-0306.2020070277
http://www.spgykj.com//article/doi/10.13386/j.issn1002-0306.2021040193
http://www.spgykj.com//article/doi/10.13386/j.issn1002-0306.2023060290
http://www.spgykj.com//article/doi/10.13386/j.issn1002-0306.2021100038
http://www.spgykj.com//article/doi/10.13386/j.issn1002-0306.2020080236

5 46 % 4 6 ] i Tl B Vol. 46 No. 6
20254 3 H Science and Technology of Food Industry Mar. 2025

W SER, BT, B, AE L RORR R Ok R AL B A O A S BE R [0, £ A Tl B, 2025, 46(6): 438-447. doi:
10.13386/j.issn1002-0306.2024040445

HU Furong, WANG Yuhan, XIANG Qin, et al. Mechanism and Product Development of Gastrodia elata Blume for Improving
Insomnia Research Progress[J]. Science and Technology of Food Industry, 2025, 46(6): 438—447. (in Chinese with English abstract).
doi: 10.13386/].issn1002-0306.2024040445

- BRLRIA -

RIREE R IRA R DL 7= T R D B

MERE,EEE B B, EEZR, HER BEE, EEE
(I RBRLAFEMAEE TRER, RELTRLDELREE, R RO LR LHFRESTFA
HRAIF RS, AR A MRS A STFEE LT T, BEHP 723000;
2T K PSR, LA 214122)

>

W OERBRMEN—AE LRIKEE, 2 aANFEEEE., 2RLRRZRATILFEE S LT R BERRF
B ERG e, ERMEH—FRRRSR, £ EBEMRRY. KRR A LT AW ERE SR & RT S
BAFE R, BAT, BRAERRERRI KX EARYARLCRA TR SHRE, 952 A4M0H 8L, Bk, ALE
AT RIRG K AR ORI R AR 6 E RS AR K A RIRGE R, QAEAT A, FHibe
BRGHER, BREERTOERX, AV T -2 F LR R AT HEAFF TERAITTRIZARNEL;, R
AR ARk Hy 2B RATE R IRAY = ST KA RILIK, § R RSB K & KR ST R IRAEARYE
K4 Rk, KARALE], FHER S, SR A, AFR SR

RES$E:TS201.1 SCRRARIAAD: A X EHS:1002-0306(2025)06-0438-10 et
DOI: 10.13386/j.issn1002-0306.2024040445 AT MO

Mechanism and Product Development of Gastrodia elata Blume
for Improving Insomnia Research Progress

HU Furong', WANG Yuhan', XIANG Qin', TANG Jingwen', HE Sigiao', GENG Jingzhang"", LOU Zaixiang’

(1.College of Bioscience and Bioengineering, Shaanxi University of Technology, Shaanxi Province Key Laboratory of Bio
resources, Qin Ling-Bashan Mountains Bioresources Comprehensive Development C.1.C, Qin Ba State Key Laboratory
of Biological Resources and Ecological Environment, Hanzhong 723000, China;
2.Schools of Food Science and Technology, Jiangnan University, Wuxi 214122, China)

Abstract: Insomnia, a prevalent sleep disorder, may impact individuals' emotional health, lead to immune system problems,
and increase the chance of developing chronic illnesses like diabetes and cardiovascular disease. As a type of medication
and food homologous substance, Gastrodia elata's primary active ingredient, extract, and its byproducts demonstrate
beneficial effects in treating insomnia. Though there is currently no comprehensive description, research on how Gastrodia
elata's active ingredients can alleviate insomnia advances significantly. Thus, this review systematically delineates the
pathophysiological mechanisms underlying insomnia. Secondly, it reviews the effects of the active ingredients in Gastrodia
elata on improving insomnia, including regulating the biological clock, balancing the release of neurotransmitters, the
expression of inflammatory factors, regulating the hypothalamus-pituitary-adrenal (HPA) axis, and modulating intestinal
flora. Additionally, the paper looks at the current market for sleep aids that contain Gastrodia elata as a main ingredient.
The objective provides basis for the research and development of Gastrodia elata.
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Fig.1 Mechanism of insomnia
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A, INTMTFE A BRI IRCRER o
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HEAHCEPK . YR . BFEE Y HSGERIRIR Y
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e A iy b i e N R 2 N S N AN N
AU PSR G, W ANRRRER | 4-F5 508
FA s . R #R T AL gastropolybenzylol H. gastro-
polybenzylol 1. 4,4"-3\V. F FLER Wy 857 pACE 2R B T
BE FZMIMER . B AT I P15 I 35 A 2838 BT 7K
S| B SORE R F3R3A5 . P17 HPA FhThRELL B g m
G B A ) B S A AR SR R R R
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ARy, BAARERE . PUistin . Préafl . PrmaRasZFb
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PERPREIRAEIHGGR Do
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Fig.2 Chemical structure formula of gastrodin

2.1.1 PP AR AR RRRE B K = 2t
358 TR A, Xof R R N FRURB B S PR E B TR . T
WS /N BUAR PN SIES6 2 IR R 2R 1T AR I SR IR
/NG Y S-HT & &, 97 8H W3 5% 1L-18 #1 1L-6
MR IRk, [AIE G fRE /b £ U D, 324K
(D,Rs) . il DA IR FR L RFHEHE A (DATs) 3L
e, ORREMR DA SRS D 5-HT & &, 21k 2145
. BURE Y

2.1.2 FHIRRIEHEFHRE  RIREXRIERFHRE
FIVESYER, WTRE S R RS Sl A O, X9
ARG Ha R T KRR BEi b K B T 4 24 TLR4/
NF-«B {5518 % 1% 8 2248 [ 3838, NI R HP TR
5. Peng SR MR 2 H AT FEAIK IL-6 F40 il i
Iy IL-18 /K- RS RAE AR MGER R IRIR S . 3#E—
A ST Liv S6P7 $E47, JESE T MR EL 8 o P81
TLR4/NF-xB Fll Wnt/f-catenin 15 51 I, A L% fit
T HGH IR 2l (REM) BRI 57 | 1) B R R e FITDA
YrneksT.

2.1.3 JA75 HPA #hizhe KA SRR T e
. HPA Bl 1% B 8 J< A7, AF 1tk ik 72 o, CRH 30iE
HPA &l Rk — RN WS N, I+ B 2R
HSRFRGE, T TN AR T A PR, T RRR
K AE B W 15 B HPA B A9 o BE 1 BROIR S, AR R

1 RIRE TG KR S L i 4

Table 1 Results of animal experimental evaluation of gastrodia for the improvement of insomnia

¥ TR BRIEy TN el 277 R SLHEER EZ PGS
1 GAS KMARLS. 94 ip/400 mg-kg” IL'6%&?§%&-};§;§§§K{ET [23]
2 GAS Wistar & fld ip/200 mg-kg™! DZRS%%%‘S%TT%%T [24]
3 GAS SDARLS ip/200 mg-kg 1L1ojy§<ﬁymi“ﬁlﬁf ﬁjmﬂiik 7y [25]
4 GAS SDARJ p0/200 mg-kg! Bﬁﬁé%ﬁﬁﬂﬁ;hl%g% o 126]
5 GAS SDARLI po/150 mg-kg ! NF"“&%@&% f“f?gggy;ﬁ% t [27]
6 GAS SDARS ip/200 mg kg™ Eﬁ‘ﬁ“ﬁ%&ﬁg?ﬁ%ﬁ%ﬂm [29]

TE: GASKIRE s TNF-oh R RFE N -5 BCL-2 W BAR I L5 D,Rs h 22 LD, 5245 DAT N Z IR F% 12 1% 1 3R | RERAm ] .
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HPA Rl REVRIZ I 1T e 5 IR 5L
2.1.4 VEWREWCEYI A E A Y AR R
LA T MM ZHBR AT RO TPl 3 225G H 22194k
JH, Fasina 25059 % B PR 2N T FUAT B8 AN BE B
AR, TEE B RE T GABA . ZIBEIEGSRFIZE FE
Lt D-2PFU0EE S AD /NRAgICZ, [RIas s
FO TR Y B IO R S sz AR DR T 3640, X 3R
P G, AT 30 o ) - - i, RIS R MR 4R
T RIPR R S AT 38 38 HPA Fil R iz 3 B BF % 44 el 35
SRR, DOl 2 B 22 A MR A S

TR ER A AP 2208 TR AR N 1
HURIA | MRIZIE R HPA ShIIRE AN a5 I iE s i
BE, A RO SR IS IRIEAR o IX LA AR B OCHR, L[]
VEF T RERRYE AL, Do R AR RO T A AR HA KL
BRI T RS . ARRAGWTTE AT AFHAEREIA | 228
FEARFHA AR AR A AR KRR R 592525 7750
AIAEWIRIHEE, i i HAR 78R
22 MNEEXRERATEY

Kof PRI AR R R G, HA A S AR
TRRER B D — D E LA, JERFRZR KA R
B T, X R B e A AT A= W A~ 4 A =
Pl 3 o

HO / P 8
\©\/OH 0 0
© B \—Q—OH
HBA 2FHBA NHBA

K3 XPRIER I i K HAT A W e 4540 =X
Fig.3 Chemical structural formulae of p-hydroxybenzyl
alcohol and its derivatives

AR, IR AT 1530 T X FR 38258 FE st Ay HATT
AEMICEE R AR E BT, Fes T HAI AR Ao i
2536 R AR GRS o Zhang 8P4 T Zhu 25055 F X
FRBLR I BEANFR IR N JFAR A B T 10 PP ¥R I H
BEATAE W ITPPAS T R N BRI LR P, X 2
ZE BT AR 9 NHBA Al 2FHBA il i35 5-HT I
GABA LA EIRMIVER . IEE DY AT 2L

KB, Al R R Dk 46 25 7 2t € H-RBR TP H-
RIRFEALE/ NI o040 S5 ARHEAR, 45130, X
RZEAE /N BRUALYR PR R IG 2H 28 H s A Qg Sk X 2
FOR IS, 5l 52 AR E ], HY5 GABA 324K
BARPIDIRE, TR ISAREEIR . ILAh, X It i
PSS AT A R B 22 . T Fe i o i DA S SeiR s
DA 5 i, FH/b 5 58 A 5% i) pi 2 ot 19 7K Sk
HRAX A 28 2R 50 A AR R AR FHE T

IHEAR, X5 SRS S i B X R I 0.5 h
Jii, Xt /IS BRI TS ShaEA TAGI, 22 BRI BTG 2 I S vk
o FiAN, ZAEE IR R oSS 1 h )5, Ik &
H B R AR I , R R ok, X PR LA AR PN TR R A
HHEIRACR o TR EL TS, Wu ZE09 W5 3 354 T
T FREAY B2, Fa R T 2R FR AV FH I LAR, RS
HBEAL R HPA FhTHEAPIRAS, 3855 Hh X
5-HT 5 GABA FRGuMITIREN & 5 HAEFAEIRVE I o

Ko R HH I e HAT A= ) R EE s A 5 5-HT.
GABA i 5t S 877 HPA JlHIX W4~ ke A& ¥ HAR
TR A Th R (R 2) o 2= T HAB T GERk 3 IS IR 1Y
PUHIFTE R, a2 B . S T IR AR
FRFL T B R IR R BV E FH, ARSI 244
IR AR AR A P S AT S 6, LA HAE SR
WRIT AL . B RS SEE TR AE Y
RS, T DA AERA b %o ¥R L2 Y e e
AR P DR, ISR LI R FH PR LR
23 BFFEA

L FRR T (Parishin) LS PATA L RpRER S H:
AW SRR AR 5 L, J& T R & e & 10
Wy iy, A g =R & 4 B, Hote RpRb &
TR ZE . H Dahmen 251 7 1976 4F B IR IR IE
ELRIERTT A Lok, BEINSME3 M RRR 435
36 MEFIERF R . AR LRI B ZF
NG, (A OG- EAT IR R AR T S AT AR X
. HAT, A UEFE H ERERT A B S
AR ARSI, HAE FHATL R AT B 2 15 e s oK S
FIRERAR A RE P~ 114 2 325 fe S e B R AT 2 1 FH
(F3),
2.3.1 PEARZE BRI AR A dESL Y
I8 TR S5 AR SR 2R A2 AR GE B, DTSN /) LA A

F2 ORI N R R AR A S SR A

Table 2 Results of animal experimental evaluation of p-hydroxybenzyl alcohol for the improvement of insomnia

5 TS i 5 252k ) =R SRS EZ DTN
1 NHBA Wem/NR S po/10 mg-kg™! 5-HT, NE, DAFIGABAZK¥1 [34]
3 HBA EWIRI/NRLG iv/200 mg kg GAgﬂiﬁ@ﬁ?BA 36]
4 HBA PN L 452k ig/50 mg-kg! NG A?ajfgiimykﬁ N (38]
’ HBA SDRAI g5 mgke” RIFGABA . SHTAT 1 ()

1 HBAJ X R B, NHBA 432 e R I2- 28R 16 ; 2FHBA S 4- 2 56 R 3- R IR SRR 18 ; 1 38 n; | A REAR .
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Fig.4 Chemical structure formula of parishin A
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Table 3 Results of animal experiment ale valuation of parishin
A in improving insomnia

o ﬁf\ TR BRI SRAE BER
N KIADA, 5-HT1
1 ParishinAElﬁ%éJ R in20 mg-kg!  PMERAERF [42]

IL-18. IL-2, TNF-a]

IL-6, IL-187KF|
M2F3RE5FCD206.  [44]
CD163%3ik1

2 Parishin A KEURH -

55 5, 2E K R I ASF TR 2 AR VAR . I G
FRE1 38 3 B s 2 /N BRI SRR 2 L ELFRR T A FITES
FIFRF B, PSR REIRSCR . 45536, )
FRTF A BEZER /)N B 3G L EE 24055 S A Il AR st 11
YN RO R R AR T . i A ELISA 3460 A&
B, ELRIEREE A nTE RSN R Y DA Fi oS-

HT & &, [T H GRS SR R 24 MT, A34545,
e m] S T R b T E
232 FFRRIEHEFRIFRE I TR EHRT
A AR B RV AE VA VR, RIS AN LR AT T
q-PCR 555, Z5 583, URIZRTT A GRS IR/ N
AR B I A RS B F i FRIA KT . X — R IR
JHAT G 3o gD SR B2 g e W] 2238 77y FE BRI I 0E 1
20, [AlET, BRIERTT A VRIT W GE T A
PR R IR, i KA E T 15, IL-6 Flanif
JE) 0 B AR P R A R Ple, 3R T LR AR
A X RIEABTERI P TR . XIHEEEN RSS2 8G 45
REWRFEY], BRI A Gl 78 B v Rk ib
B RANT SERE SN, PR B R AT P m) M2 MR
Tt JRPEAE DG SORE R T I 33K, TNERSERE U227
24 HAFEREREUEY

bR 3R E S HGE AL S A1, HoA 2R 505
FIEZALE YRR T S IR B E (36 4),
HAp2ELE X ANE 5 s

FEGERAG T Z R EEEI G Y gastro-
polybenzylol H Fll gastropolybenzylol 1 #% & B X #i
MZAZAR MT, 1 MT, B CAERY), s 2]
REVRTT KN NE il 5-HT By8 5, sz AR [A]
IR EMEIR BT RN, Sk, IR IS AN 4,4'-
WP BRIy | 2,4- X (4-F52 HJL S5 3L ) 2K ) | gastro-

4 HASTEBEIE WG RIRS BT 25 R

Table 4 Results of experimental evaluation of other aromatic compounds in improving insomnia

b= TR Sk R SRl LR S 3k
1 Gastropolybenzylol H HEK293 4l i bk - XIMT, Z AR B HEEH] [45]
2 Gastropolybenzylol G HEK29341 itk - XMT, FIMT, Z AR R BB 1R [45]
3 N6-(4-FE R NI ) B 41 SDRRS icv/10 mg kg™ NREMHEHR . REMHEHR 1 [48]
N - GS57BL/6/NELS . NREMHE 1
4 NCWRIEERIRDBHUT G e, ASFEIERARG  PYIOMERE Crockiky, GABAergicH 2T [48]

4 NREMBER by B HR 2 B AR ; REMBTEAR A F ok R 2l BEAR; C-fos & — R BRI 3E Fl (immediate-early gene) R B4, 9 RVEM G TTiEHER A

bW GABAergic R LRSS 5 2855 B GABAM I M 22T FI T A

gastropolybenzylol H

HO II HO II II OH

2,4-W(A-FF IR H) R}

CH,OCH,CH; 1)

T

gastropolybenzylol I

HO HO

gastropolybenzylol C

OCOCH;

HO. Il Il ,OH

4,43 P LB R

HO: .l .] :OH

OCH,CH;j H

gastropolybenzylol B

H 7 N\
(T T T 10 —_ 1L
0 HO HO OH e | N«\\/N\\%OH
o]
& S o
OH OH

gastropolybenzylol G
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Fig.5 Other aromatic compounds that improve sleep



%46 A ol TSR, S5 RRREGERIRAVERIPLR B ST A et g - 443 -

polybenzylol B. gastropolybenzylol C #ll gastropoly-
benzylol G, WHLIESEXTHRIE K SZK MT, 1 MT, A
ARAB AR AE Y AT 2538 R B N6-(4- 32 R8N
HE) IR AZ T RE AL o s T e ik I S MO AR 1T XA
GABA B £k R IR EEIRVE Y, sk H
S SE A FRAD) 53 BT HE I D7 R AL S W R B
F APl RE ] B 5 A B 2 26 Ar VE ARG T RUIE AL
AP 5 PR HERIR A T33O K0
2.5 REEEHIRITEY

FRGE RN T ARG T4 DI, 2. 28]
25, {ELX BE 5 s o 5 B0 M I 3 A AR B M A
e R T HEFRIEFRFRIEVE, 2R, 2
SRR PERT AL B | ARG LR A ZE A |
GBI, 205 AR BRI R R P SRR ) 2
RHFHE LT A RIR TP RS 1 = 2B S8, Hoh
AL B BAT WIHA 245 BEIE A TS PO, i vT RE AL
HAAARE)™ ) . 20 . EEEMRAIIRIDITR S, Hee
U i 2H e SZ B IR L D7 i FUEUREA YR A 2 45
Ko ZHWFFE RS, RRAAS R S AT A
SR RPN RIEDE RS T i piv) S e 1 2 (R G P v AL e
JEIR SRR 18 J1 (3R 5) .
2.5.1 KRR RERAYSRIBCY) 2260 5 i)
FIKPEY . Choi A58 W5 & W, KR L BEHE B RE
SE AR Y R BRI IS, 300 GABA , 32 A4 fE
MT 53, Ahn 2552 pUWF 5w R B, FLRETE A N A4
A R 2288 (LSP) 5511 RAW264.7 LA
HIZRRERIR, RARHTR DI TS5 R

RIFKZKFE BB AT am o )59 HPA il %
ERAIE R A7 LA S 38 5-HT . GABA BO & HEA
FEUGERIRIAEN . Lin 885 R R RRK 29 40 2
MEPE SD KB, FRHHATE A 0% HPA fhirpRassk
PR I AR, AP AERY I 3X AT (B SINARAE AR K2

JRIEETSAESE, (H H /T ARG DT BA TS H R
L G R B A X B T 2R /K520 . Chen
LD RIOKIE 45/ NEREE 21 d, S5 R R WIS
IR T & 52 0T, M A A DA MR 3. ik
4, Wang 55PN ST S H, RERZK 2 B0 BAT 981
HPA Hlifg 77, F AT ALK AR N9 CORT. ACTH
LI X CRH & &, [F ATy /b 1 3¢ b IL-18. IL-6 i
TNF-o 85 SN B F U, SEMmindl R IE RN . PP
PURBCR AT Ref B T2 mAaRietk, IHaexd s JeiR
RO B FRARAE FH

BeAh, S T ik 2P At A AN e Hr P TS T
TSR DL B 2R FHAS RIS PE AR 0] Cavihilg . — &0
BERN TR LG5 ) AT AR AEEL, DAy B b 2a ot
K FMFEEY) . TERZZEII T, 1R L BRZEEUITE
DA B IR T Ve PR SR B D . T ARERDT it
FEFRW], RIFR LR L BRZEBUY) R 1 IR 15 < HROR BRASE
TR B AEE S PN GABA ., 5-HT Fil DA /K, 3k
A E AR

ZE PR, KIREEEY) . IKEEY) LA S 2R 2 TR A
Wy 2 230 o ST p 2838 BT KO- | FEAIRRAE R 19
FLIR LI T VE T HPA I = AT T O & 4 HC A 35 e
HRIGFEF o AR ISR N AR S ER AR R PR B
Y RIFE 00 T A A LU A S B b i PR A
FHo WFoE R Rk, FouE pyFe R alifh T. 20, Tde =
JER A — SO RS e Pt TR SR AR R 5T A TR B
Jr 1) o
2.5.2 REREFZE . RGBS RIREREES LS
A TR R BT DR BRI B, 5 R R R R BRITAH LY, R
FRIFEZR T GABA FIXTE R B R R T SRR T
M 3.25 f%. 1.8 %08, FLREVH Y /N BN £ 2 il
186 J5T 5 i LA SR ARV TOK ST, DT A5 IR . ARR
SEC B SESE N T OR BRI F A L 1 N BRI Y 1 5-

K5 R Bl ot MR sh W) SE g A 45 2R

Table 5 Results of animal experimental evaluation of gastrodia extracts and preparations for the improvement of insomnia
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Fig.6 Statistical results of health food declaration function
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6 RARIEHCERENRIREOR A & i P A H DUBC T 2405
Table 6 Common formula combinations of gastrodia in sleep-
improving health foods
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