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Abstract: Dendrobium is widely used as a traditional Chinese herbal medicine for health and wellness purposes, including
nourishing the body, enhancing immunity, and combating fatigue. Recently, research on the bioactive compounds of Dendrobium
and their physiological effects has made notable progress. The bioactive compounds in Dendrobium mainly include polysaccharides,
alkaloids, flavonoids, stilbenes, and phenols. Moreover, Dendrobium has been widely studied for its potential in anti-aging,
antioxidant, antitumor, anti-diabetic, and hepatoprotective purposes. This article reviews research progress on the bioactive

compounds of Dendrobium, their physiological applications, and current development of Dendrobium in the fields of medicine, food,

and cosmetics, with the aim of providing a reference for the development and utilization of Dendrobium.
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Table 1 Polysaccharide extraction methods and their advantages and disadvantages
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Fig.1 Extraction process of dendrobium alkaloids
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Fig.2 Chemical structure of quercetin (left), Chemical

structure of naringenin (right)
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Fig.4 Schematic diagrams of NF-«B signaling pathway (left), MAPK signaling pathway (right)
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Table 2 Anti-tumor effects of active ingredients of Dendrobium and their mechanisms

EH B AR A Hu A ik
- - S REARB M mfRIGIH, 355k NK mfefe CTL &1, #7
AT % 4 ICR #77 » & 5] S180 M3 & & [85]
- 4 e RE T MEIZ I CD8+ ik THRE @/ (CTLs )
R > CRC & Rif4E 5, K CTLs £ PD-1 #9 &34 (751
e " e 1 g B AT, WRIATE e AR, R T @i
Eid %48 MFC 477 I & R [86]
e 345 S180 v &, 123 TL-2. TNF-0 4953 [87]
LI %4 HelLa 28/, iR ERK. INK #= p38 69 &A% 5 m@n k= [88]
i %4 CT26 2 #E AMPK/mTOR @ %15 [89]
I P 1B e i it STAT6/PPAR-r = JAGGED1/NOTCHI1 13 % i #%
IR 3% THP-1 B2 i 5 M2 A B o B s HALAE b M1 T2 [90]
. . PP " 5 HT-29 mie A=, WhlmieE e G2 41, MAm
i % ik A L5 HT-29 tafit, PR [91]

. B4 _—
e % bk, %zjﬁﬁf 4% Bel-2. VEGF. MMP9 & CDC2 #) %A [92]
. - i it TGF-f/Smad #= PI3K/Akt/mTOR 1% 5 i 34 F& 1K T

s S ENIN _ e, T
Eie B KA HepG2 #= Bel-7402 2m it B et EMT A6 2k [93]

A s A P = N . A

#Wwﬁﬂﬁﬁﬁ:jgiffﬁ;j; A 4 fE, (H460. %% tm e B = S 47 4 PI3K/Akt. p38 F= ERK MAPK [94]
LATIE (4.5, »%%g)* & H292 #= H23) 15 5@ st m ey 1z 2. S Aedg A

. oE K Y Ay JE S A
AT "“ﬁ%gﬂiﬁoﬁi}f&“ # MH-S 4a /i, ] TNF-a. 51b5% 86 (CD86) #yk ik [95]

EAE NG AN

I &ﬁ%fg$$%“°% AR 9% HepG2 it =T VA 7 B B R ALEEAF- 04 Wt/f- £ IR & G @ 3% [83]
e REALE-FERAEY w g TR BARE IS -2 (Bel-2) Ao Ll RALAS LI
SRl ( Denbinobin ) SNU-484 A B 7 fmfe AR (Bax) 55 m ek — [96]

2.4 RPN M E A

AR O MRS ER, WA R PR AR M
70 R ANTR 7 O I 0 55 . L 22 M R Iy S Bl 7 3
R Bk M A  FRAR LA O, RO L RAEE
I R ORGP R o 0 K ey i e 28 55 00 i 387 9%
PR BAEER Y,

SN LI R O I R R AR R R ) B L 2
—. Afth M 2RSSR B B E M PUE AR
71, AT LLIE BRI £ [ ROS, A, #F 5
RIL, BRI 2 O R s B B LA R 7
i (MDA) /K, BGmE bl (SOD) V& E,
I 4 M 9 ROS (ARG, ATk AR HLO, 755 440
LGS o 3K — B0 FTs O UL B A A 452495 S AH 5%
DML PR B A R .

e ML 2 A T N S R 110 32 200 I A8 95 0 o e
L9 R Lk ARG . M I 22 W 0 E PR
I g K e AR v i e TR R B R A
o BB A ALK R AT RS B &M i R R I R
P ERERR LSS, [F R EET UEE E %

5K 2R B L mRNA R IE K, AT 2 21 B A o e
(A FEP o A fih 22 A P DA B 3 B IR B S A
reiRE /e i PR R 1 AR AR e I KSR I i R A
JEFEEE (TC). Huli =B (TG) FIMK% R EEHM
[ 8% (LDL-c) /K1, JFHEIN T v B2 s 4 11 A [ i
(HDL-¢) 7P 1 3% B3 A 78 ¥ 7 R T e i
JiTHE A EE RN .

2.5 WERPIEH

AR EAT Z R R AR, X BT IR B
W <z R AR I P TR O S8 I 22 R BRI AT — RE YA
TTHE 7o TERT AR BRI R R B R ki BRI 14 L 2
BURFEZ —, LA B TR HE

WEFERMT, A P AR RS TRy, CAGERT R
B R R B IO RN, R A b i AR
Wi V1 S 73 RS R/ 240 M SN FE BRI 7 2R, A
71X ] R % it R i B A e R P A . I — RELR
W1, A i AR e R SR T S S R R B B A R
BRAH O K15 5 3 s 03 ] JR 2% BR (09 BER DL
WE B AR ) A 2B 5 ORI BB DI O o LD A it 22

375




MR @i

Modern Food Science and Technology

2026, Vol.42, No.3

AEEUH R B RE A8 BRI 28 0E 1 KT, 8 %8
FE . B LU fink 22 WU B % B A 4 AR /0 BB
(PD) kR I 48 9 K F IL-18 F1 TNF-a 17K F, 1M
S HRE "R LUK PD /N SUIR A TNF-a.
IL-18.1L-6 &5 &, MIfiikds 20140, CR #HE o DI RE -
BRACT R — M R I A e T A, SWE RGuK
PR BEDIM L. &80 /2R (DNP) 7T LLE
REAHIRIET:, R ERR (VD) KRR IR
P 1ER . DNP v DL E i LA R A e H K (GSHD.
BEEWE (xCT) A& Mt H Ik A ALY 4 (GPx4)
I35, FHIERIET:, M B A AT fE .

BRIEZ A1, A Mt 22 0 e A ) 2 T JB o 4 JH A /)8 P
JoR 2 AR BETE AL, AT R 14 22 T B B2 1R T R 98 R
Bilii. MG A48 R G R AF & g AR R
R Rz A fist 25 R 43 85 ) A T B A G A P E R
U, o Ay A (R 4 9 AE KT M . Xiong
SO SR I, A Mk AR AT LAY AR e P AN T T R R
15 S HINABREAT AR & et NELAEIR YT AR
i 77 THI P A B AR 4 o

2.6 FIKRILFEEEH

AR . BRI RO A PUEAERA
REMETE IR BRI, IR R 2. AR T
ML LR FE )RR 2 —, AR B k40 i i 25 44
FIRE, R Lot IR R I G U 2 R IE . A
iRk )P A B f ) B B AR RS R A
HHEE, HEIORFE B R RRRAS

AR 2R R B RIFIORIBTIRL, AE%
B0 B R oK o B B, A R R AR SRR . R R AE T
FRIZ=ATEA G, B IR TR A AR 22 V8 9 1 ) 1)
. AR, B R A B U e % E i g i K
WIEEA. 2REAMBREEREONERE, 75K
JR ORI RE JT, A RO K I PP LS 1 e s, e
WU ZHES HIE. i, At AR (Dendrobium
cv. Khao Sanan) $2HURIHTAMN 2 HEAE 22 4 R H B
FR AT IR B, AR AR T H R AR R Bk
A= B ST R RN, Bl AR
BEI DR BOR B E R TG R (AT = BN R
B, BIESE T R S RO S R )

P& R g A2 BB OO 3R BRI S e, 41D 1) G 2 W
PAVg /> A AR, IMTIE B2 A RICR . 2 Flof it
R B AR A SIRA R SRR B
DL T R B S 2 BRI PR ). Bk Ak, A
SEMORE TR, ANIR S R I A iRt 22 B R S i
il 2 BB I, AN R ORISR AL )

376

FHRCR . ERHTTTTTT, WUESE 12l AR R A
i B R A R PR EA IR, SRIEREE.

2.7 HEmiEKE

W PR PE O F N A R (g JE 1) R Ja by, TR 2 Y
TR, L i R e R T B R R X fRE R A R S
mitH L 2R e RAE T A it rh 39 FVELE (B BEAL
W, BREEME. KEUEWE, RrRARAEAR
EWIEREE T BRI & 2 bE TRk B e
et 2 ZRBE PRI R BRI A R | IR KT R AL
AR SREH I BRI T AN R IR A TS 40145

R 7 A SRR IR AR K X L BRIy T R T
RO B TR E MY, R R S T R R A
B FI R A& TR 2K, o g e Aste, B3
WE TABH K. SE SRS BUE A RE s,
[ A T T RS PRI KT, b T it

WFFE R, kB A it 5 40 A JE BV I 2 A % B i
Fiks A e Y DUIRZ A 2 00 oK R BE S
HERFEAIBEIFRAS, P O A R KT,
AR PR T AR A R -18 TR 326 HK T, FFik
ETEMRERRE RN BEENET RS .

FH 26 26 T R B A kb 0 22 By o R PG
TER, FrRets R~ inE e, A AYEEREY
AT M A, A s e e T A A E ARt
N LR ARG, BEA I A 2 B/ AR P i A
H (LDL/VLDL), MM s NE /N B AR 6 22 21 A e
JHER Y

Btz 4b, A fihadk vl ek B R AR K. BFSTIIE
BV, 2 b S s T R S BN LA
Fii %, HAEHIALAH] AT A8 Y Wnt/8-Catenin 15 538
% DA K e B B T4 R D e R S

3 AREEZ. Witk SRSust e A
3.1 fEEZ P R R

FEAZE R FE 0T T, COR IS A 20 AL
FEAR, R EY . HRMER, BERMETTR
XMWy G ESCTIR, A i RA AN, T
B, e 2 Mg EIE LR g, A
SIRHA A U FE TP R L R IR S5 T TR R I g,
TR AR LR R ThRE . AT AL T2 AKR RS
iR A R TR, AR B IR T, X 1 BB
Bt BRSIRAEA R, Aelest BRI, W
B O i R AR i R

A ik e FL T S A W PR S R SRR, 2 S




MK EBBHT

Modern Food Science and Technology

2026, Vol.42, No.3

Hotrb a2 PUZGICH, DA SR I AT R BN
FTREPRpEY L 1Bl 0 2R R SR
D2 N 11} SN 0TS RN = 7 =0/ R
WIRHIRTT . I A AR AR A
HA. WA BEHUERE AU A s 7 e Ry iR
P R IR AR A

W PRATE 7C 5 2 B Ak TR R B B, (HB 3 A At
By AR — el A BT s, AR B e
TBAS 7RI P < 38 56 6 2 i B2 A S L 3« A WE TEIR AN
A FRHE R 25 UsRAT B O 0 v 2 50 4R (1T ) SR i
Jrik, EHMBER . WmIRIGTT & R A& TR 4255 2 75 TR
AN R IR A, FOBRR I 25 A IR B 2D
B EE A IRNFZ I 5 R

3.2 etk b b by LR BER

FfHERTRE A LG4 S8 2 —, IR
TEA S A BT 2 N . ASFEIRIR T 248
Wi 2% B A ik v M R I RS e T S HLTh Ak, Se i e
R AR AT DL E b £ B Bk 5 A sk R R 0 oy, AT
Pem AR R N AR . HRT, Bk AL
A it R B IS 2 A PR 5 2 R, i TR LR
RS . WEFURM, Bk RO R B Re 0% 12 & 2 ik
MLRIBRE JT, W RK o & —TUEHRT 32 44523
HIIGRHE SRR, EEH 6 G, Bk K&
2 B K 15.34%", XAl TS0 2 s
PRI, RERSAE IR R T B — E R, A 2%
bR R, RIS SR IR Sy, 9 R kR A 7
SRR LR o

TR R A iRk RT DAAS 3 BT 2 s M e oy I K
W . BT, RIS A sk R R TG R B
PUAAACTEVE TR G IR T 00 o A R A 2 W e 0 5
T T R AR, B VR TR A R
KEHEE DT

X T B B ) R NAE, A A AR A P A T DA
FF 5 R B A 2 T3 7 e Tan S B 50,
1 F A bV N IE R R A i 77, AR B R B K
KL, % 7 H T RETUE KB . 25 REH,
AW A I BA G KRRL T R A 20 nm, HHA R
EMAEEE, HE A AR T KR R I A 1
PUR TG, IO H 22 [P MR B B B I E A
33 AR & H N AR

Aftr S EESRLZRE. AW, RERSE
By, BA SR PUMR . RS 2 R AR .
BABN TR, Y. BEaid, Tt

TamEFRNE, WA REMEREMNFER. A
fEHE B A — @ R EDI R, ey iy, PS4
F o TEERE A fHE Y R B Fe b, VR & B R B mT LAfR
BEER B AR B S R R T S SR .
R, KB A SRR, SRS RIS
499 gL', HOEFEEMINE 16.82 mg L', HHL
PR iR AR B Ak .l I B DR RS RN I A R
Wi T AT A L2 B AT 20%. TeAE3K
15%. FLERPH PP 2.5%. FERE 5% ¥JJ5i % 77 22 MPa.
42 CTFREES h, WFFCRIPIR LKA T R B BR Y
AL TF A B AR ERAGAD DA Fabs, T HLE A WA
(1) BY b o

W PRI SR ik AT ZNHE . Ml S .
N, AT RLIF R DU R A R R By, RS
FARM BT R RIS T,
FANERZ LS, HiE T 3&E G 05 R S54RIk B 18k 5
AL ARER PR AERC 7, B RAF B E R
FVERAE SR o BB HIE 7 IR Bk B A b ol 3 R
FER T — PO E A O RE I e, AR 0 A RO A
SR, BEIMNE, 5 THEH.

AR TR U S TARYEAS R NBE R 0T 4R
W BRI B, FFRAN A E R A AR .
ExtZaEN, USRS THN. BAPEZIN
FfE S MFILE, UK E SER. ABTAE
KRB WA . B S, W2 AR 2
HRREE R, SR T IE R A e R R
5 HALZ & FVR I &M AT RS, FREEZ R
AR &5, 456 F X 5 R B 6,
FIiE B A7 AR BHT € i

4 HR5RE

ARHE RGN A ST 4k, BAEE ZHENE
PGy, R 2. . ISR E . B
TR EWEZ N LI KRR T T Az K
ERETE, WPUEAL. PUA. RBERTE. FRILKE. 4T
iR, FEBRZy. ORME. Aot i b B i S5 s L HY
BRI AW Fy. SRT0,  H AT RRT 7T 2 K B e 4 i
AN B WRBT U B = . RoK, R AE B
LGB RIAR . EARAEIREDBAR, AR
A Fisk 2B 0 P B AE R A 0 A P 4 AT 5 5 3 %
DR HL W PR N FH A (3t 5 M S PR A Hfs S ARG
Ry IR o

FEACH i A R O DR LR S BUARAL
PUBEETh R, TR T3 B b SR H Al B A
PICABERtPE P O T, sk Z IR BIHLRAE T AT Ak

377




MR @i

Modern Food Science and Technology

2026, Vol.42, No.3

PRERTT R RR, AT E B TR L A S AN A AE R
SRR, RNBETOA AN B kAR UG GE L SR KR b
S BIME B, TR X AN ) Ik J52 A0 B ok i At A~
PEA AT i, SRTT T3 540 0 o AR DRAE I ET it T,
AN HE iz, A RESEAT, bl
FEFERUIR, IR T Tt — e, Bk, @Rk,
e B T E AR AR RAGEJERE. AT DR 4R SUA
WHRARG &L I E RN, Al AEF T 4 i
M. [, JFAE 2 BA G TER KA A7
A AR E A A, B R R R R
BEXTRR IR NG CAnpl b B BN, TTAARKE.
R LRI DI REPE A R B s 2D I R AT AR B
JAER(EAEE

AR A e A ATt FT A0 L SR 17 8T BRI AL
. ARBAABOREE A, ShA A e £
AR IRE I, RN HAL 2 1 5 AR k2 1A
MR AR . A TR BEBAR AT+ 1000 A A ) 224
WP AR RS OT R R TEAE, R TR AR
UEAt, B BRI AT A T8 B i A AR 7 500
FE, BORT™ il B AT PR AT 22 2k

LR EPTid, AAHEAEYIETE RSy A BE T SN
5T BA T R R SO K .l 45 S ELAUE
BEROAR, RN FEHAR RS, SR 2 1 o 2
AR, TERGIH &, A EERERT. SR
i AP R AT L T A S AR . RIS, A
BERIRI AT RF SR, A R AR SR T AR BT A
et w2 22 SR 5 T BE K DR

[1] LIPY,LIL, WANG Z Y. Traditional uses, chemical compositions
and pharmacological activities of Dendrobium: a review [J]. Journal of
Ethnopharmacology, 2023, 310: 116382.

(21 JA77, 5K R B = AR A S 0 LRI T fR (7). Tk,
2023,44(8):249-252.

[31 R XISl A, Atk A8 A A i 247 3 A R I 900 J [9]. 3 R A% ¢
[£#4,2017,13(15):27-30.

[4]  BRIR:,E 5525 IR Bk B A st OB 3 S [0 2L 2
22.2020,45(9):2-3.

[5]1  EBE M8 44 Ot h 298k B Atk o oy M L2 B ATV IR D). %2
Btk T.,2021,47(1):24-25.

(6]  APHERIE AT A ik S At T By v b s ORI ek e [0, o [ o
R WARIZEAEH,2019,17(7):114-117.

(7] B VE RSO0, Bk B A At Th e i A 78 B A IR
[7]. "R E A 244, 2023, 23(11): 1-12.

[8] YI M, CHE B W, KANG K F, et al. Dendrobium officinale
polysaccharides improved reproductive oxidative stress injury in male
mice treated with cyclophosphamide [J]. Environmental Science and
Pollution Research, 2023, 48: 30.

378

[91

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

[23]

[24]

WENY F, XIAO HY, LIU Y, et al. Polysaccharides from Dendrobium
officinale ameliorate colitis-induced lung injury via inhibiting
inflammation and oxidative stress [J]. Chemico-Biological Interactions,
2021, 347: 109615.

LIANG K L, FANG P, SHI Q Q, et al. Antihypertensive effect and
mechanism of Dendrobium officinale flos on high-blood pressure rats
induced by high glucose and high fat compound alcohol [J]. China
Journal of Chinese Materia Medica, 2018, 43(1): 147-153.

WANG HY, LI Q M, YU N J, et al. Dendrobium huoshanense
polysaccharide regulates hepatic glucose homeostasis and pancreatic
p-cell function in type 2 diabetic mice [J]. Carbohydrate Polymers,
2019, 211(1): 39-48.

SUN C B, ZHANG N, XU G P, et al. Anti-tumor and
immunomodulation activity of polysaccharides from Dendrobium
officinale in S180 tumor-bearing mice [J]. Journal of Functional Foods,
2022, 94: 105105.

SHANG Z Z, XU T T, WANG C Q, et al. Bioactivity-guided
investigation for isolation and immunoregulatory potential of
polysaccharides from Dendrobium chrysotoxum stems [J]. Process
Biochemistry, 2021, 104: 124-131.

LIUB, LV LL, LIU P, et al. Proteomic analysis of anti-aging effects of
Dendrobium nobile Lindl. alkaloids in aging-accelerated SAMP8 mice
[J]. Experimental Gerontology, 2023, 177(15): 112198.

PANG C, ZHANG X L, MIN H, et al. Dendrobium officinalis inhibited
tumor growth in non-small cell lung cancer [J]. Translational Cancer
Research, 2020, 9(4): 2483-2691.

Dl BRET KA, A5 A ARG TR B 43 B AR AR BYAE 1 i 3 507 O
P v R S [0, 5 24,2021,52(22):7025-703 1.
WANG F, WAN J, LIAQYY, et al. Dendrobium species regulate energy
homeostasis in neurodegenerative diseases: a review [J]. Food Science
and Human Wellness, 2023, 12(6): 2151-2174.

CHEN F N, CHEN Z Q, SUN H W, et al. Dendrobium candidum
quality detection in both food and medicine agricultural product:
Policy, status, and prospective [J]. Frontiers in Sustainable Food
Systems, 2022, 6: 23.

AIDAN K, IAN D F, CHARFEDINNE A, et al. A flavour perspective
of Tiepishihu (Dendrobium officinale)-an emerging food ingredient
from popular traditional Chinese medicinal plants: a review [J].
International Journal of Food Science & Technology, 2023, 58(10):
4921-4930.

LINY Y, TING Y, SHEN LY, et al. Study on the properties of
Dendrobium officinale fermentation broth as functional raw material
of cosmetics [J]. Journal of Cosmetic Dermatology, 2022, 21(3): 1216-
1223.

JAIME AT D S, TZI B N. The medicinal and pharmaceutical
importance of Dendrobium species [J]. Applied Microbiology and
Biotechnology, 2017, 101(6): 2227-2239.

TREETS L 2 G i, A 3O R 7 B e A RS Bk R SR £
B R S T 03 & AT I] L ARORL,2017,45(14):
146-149.

P L R E )T, A R B RS R AE . AR
B Z ™ i IF R EFE D] AT i Tk AH,2024,45(15):429-442.
ZHONG C F, TTAN W N, CHEN H Z, et al. Structural




MK EBBHT

Modern Food Science and Technology

2026, Vol.42, No.3

[25]

[26]

[27]

(28]

[29]

(30]

(31]

(32]

[33]

[34]

[35]

[36]

(371

[38]

[39]

characterization and immunoregulatory activity of polysaccharides
from Dendrobium officinale leaves [J]. Journal of Food
Biochemistry, 2022. 46(1): e14023.

TR DU, Ak 1E, X i, A5 B B M AR 22 W AR X 4 o L
BEZE S R F 0] R [ A 24 44 7,2017,42(20):3919-3925.

LIU J, L1Y, LIU W, et al. Extraction of Polysaccharide from
Dendrobium nobile Lindl. by subcritical water extraction [J]. ACS
Omega, 2019, 4(24): 20586-20594.

ZHANG Y, WANG H X, WANG P, et al. Optimization of PEG-
based extraction of polysaccharides from Dendrobium nobile
Lindl. and bioactivity study [J]. International Journal of Biological
Macromolecules, 2016, 92: 1057-1066.

YANG P P, LU M Y, ZHAO ], et al. Efficient separation of proteins
and polysaccharides from Dendrobium huoshanense using aqueous
two-phase system with ionic liquids [J]. Molecules, 2022, 27(16):
5284.

CHEN N D, CHEN N F, Li J, et al. Similarity evaluation of different
origins and species of Dendrobiums by GC-MS and FT-IR analysis
of polysaccharides [J]. International Journal of Analytical Chemistry.
2015, 1: 713410.

ZHU H, YI X, JIA S S, et al. Optimization of three extraction
methods and their effect on the structure and antioxidant activity of
polysaccharides in Dendrobium huoshanense [J]. Molecules, 2023,
28(24): 8019.

FAN Y J, MA J, WANG G, et al. Ultrasonic extraction, structural
modification and gastric mucosal cells protective activity of a
polysaccharide from Dendrobium denneanum [J]. Arabian Journal of
Chemistry, 2023, 16(9): 105033.

LIY H, WANG Z Q, LI T T, et al. Microwave-assisted puffing of
Dendrobium officinale for higher extraction rate of polysaccharides [J].
Emirates Journal of Food and Agriculture, 2023, 35(10): 897-905.

HE L, YAN X T, LIANG J, et al. Comparison of different extraction
methods for polysaccharides from Dendrobium officinale stem [J].
Carbohydrate Polymers, 2018, 198: 101-108.

M, ZR R AR A 2 W e R BRI 2 R AR [ D] A2 T
b= BE AR (H 2R R 2AR),2012,27(4):36-39.

LIU J, LI Y C, LIU W Q, et al. Extraction of polysaccharide from
Dendrobium nobile Lindl. by subcritical water extraction [J]. ACS
Omega, 2019, 4(24): 20586-20594.

ERIK S D, YAO O L. Mechanisms and effects of ultrasound-
assisted supercritical CO, extraction [J]. Trends in Food Science and
Technology, 2019, 86(4): 492-501.

NIE X Q, CHEN Y, LI W, et al. Anti-aging properties of Dendrobium
nobile Lindl.: From molecular mechanisms to potential treatments [J].
Journal of Ethnopharmacology, 2020, 257: 112839.

HEINRIC M, MAH J, AMIRKI V. Alkaloids used as medicines:
structural phytochemistry meets biodiversity-an update and forward
look [J]. Molecules, 2021, 26(7): 1836.

SONG C,MAJ B, LI G H, et al. Natural composition and biosynthetic
pathways of alkaloids in medicinal Dendrobium species [J]. Frontiers
in Plant Science, 2022, 13: 850949.

[40]

[41]

[42]

[43]

[44]

[45]

[46]

[47]

[48]

[49]

[50]

[51]

[52]

[53]

[54]

[55]

[56]

[57]

[58]

[59]

[60]

YR, T 0 R, A5 A R A A AR R S T ST SR 7], o
24,2019,50(13):3246-3254.

EE R B SO, AL B R R R RN AL B A
TR (R ZH 2052 5 AL [I]. 7 T 244 4% 75,2006, 11:824-826,867.

e RIS e PRI, I UK, 58 2 LA i A Pl 10 B R B 2 e A ik
M RN R 225 4,2023,50(1):175-182.

W I A ik e AR P 23 5 Al Ak S 22 (R 4 FE BF TR [D]. 4 P
BT K E,2019.

FNIL A, KT A M B B T B AR Ut e [0 3L 7 TP R
4%:£5,2013,40(03):596-599.

TR, AT B < U AR AL R ) B AR S i PR T 24 FRA:
HIF 5 3k e (7] ] B B 8] 15 2,2022,31(19):46-52.

SR 2 E A, ST AR A B A D S X o) BT U SR (0] v s
RORR 222240 (SRR 2400),2021,30(1):74-81.

HUI A L, CHEN J C, DENG S H, et al. Phytochemical profile of
alkaloid extract from Dendrobium huoshanense and inhibitory
effects against oxidative stress in H,0O, -induced PC, cells [J].
Chemistry & Biodiversity, 2024, 21(2): €202301332.

B E R B IR A5 P 2 A R B R T B T T e ().
o [ 528605 72 4% 786,2021,27(6):197-206.
TR, R, 2Rk AR A5 L AN () 0 A7 3 I ) 5
PO 2 B A 23 23 BT (D] P 245 8 25 5 1 IR 245 7, 2023,34(10):
1426-1434.

B0 RS WA BB R iy AR R S R M
AT PERIT FE (1] B2 54 41,2019,34(5):1020-3.

ZHU Y P, YU J L, JIAO CYY, et al. Optimization of quercetin
extraction method in Dendrobium officinale by response surface
methodology [J]. Heliyou, 2019, 5(9): ¢02374.

AT, 2 1 ), AR, A5 L e o TR S MR Al T AR A
H R 3T ] RER 0 9L 50T K,2025,37(1):95-103,56.
SRR A TR AR VAR T B AN RN 5 v ik R R B
BHTFL[D]. 52 B - 5T BH B2 25,2017,

LIU S, ZHANG H Y, YUAN Y D. A comparison of the flavonoid
biosynthesis mechanisms of Dendrobium species by analyzing
the transcriptome and metabolome [J]. International Journal of
Molecular Sciences, 2022, 23(19): 11980.

WRBE T, & e 2, 0 (i S A 22 AEAR I AR 2 2 e [T]. Th 2454,
2016,39(9):1993-1996.

BRSO AR, R 22 R A h SE SR ) B H AR i PRI 7 it
JRE[J].7F R £4,2023,45(5):1589-1597.

ZHAI D H, LV X F, CHEN J M, et al. Recent research progress
on natural stilbenes in Dendrobium species [J]. Molecules, 2022,
27(21): 7233.

T AR ST AE 2 PRAL S R KRIEA A
FEH R E RN TR B A i SRR S R (s B ] R I R 2 g
£,2021,46(14):3605-3613.

W5 5 ok 4, ol T A R B A TR R A 2 R R L T U
R[] %46 T0,2020,47(11):87-88.

SARAKULWATTANA C, MEKBOONSONGLARP W,
LIKHITWITAYAWUID K, et al. New bisbibenzyl and phenanthrene

derivatives from Dendrobium scabrilingue and their a-glucosidase

379




MR @i

Modern Food Science and Technology

2026, Vol.42, No.3

[61]

[62]

[63]

[64]

[67]

[68]

[69]

[70]

(71]

[72]

[73]

[74]

[75]

[76]

380

inhibitory activity [J]. Natural Product Research, 2020, 34(12): 1694-
1701.

KONGKATITHAM V, DEHLINGER A, WANG M, et al.
Immunomodulatory effects of new phenanthrene derivatives from
Dendrobium crumenatum [J]. Journal of Natural Products, 2023, 86(5):
1294-1306.

LIJY, FENG W T, DAIR J, et al. Recent progress on the identification
of phenanthrene derivatives in traditional Chinese medicine and their
biological activities [J]. Pharmacological Research-Modern Chinese
Medicine, 2022, 3(3): 100078.

GU F L, HUANG R S, HE X M, et al. Dendrobium huoshanense
polysaccharides prevent inflammatory response of ulcerative colitis
rat through inhibiting the NF-xB signaling pathway [J]. Chemistry
Biodiversity, 2022, 18(7): €2100130.

R g AT AR A L N Lewis i i A1 5L
S SR P SBUBAT S L0). A Tl K SRR,
2022,45(6):836-843.

AR BRI, SO, 55 R B A0 fRHHE E 0T B Bk 9 R 0T Ay e 42
VB R BB ] £ 5 ol RHE2,2020,41(21):304-310,316.

LING J, CHAN C L, HO CY, et al. The Extracts of Dendrobium
alleviate dry eye disease in rat model by regulating aquaporin
expression and MAPKs/NF-xB signalling [J]. International Journal of
Molecular Sciences, 2022, 23(19): 11195.

WU E C, LIAN Y T, ZHAO S L, et al. Involvement of the Sch9/
Rim15/Msn2 signaling pathway in the anti-aging activity of dendrobine
from Dendrobium nobile Lindl. via modification of oxidative stress
and autophagy [J]. Chinese Medicine, 2023, 18(1): 111.

AIOI A. Inflammaging in skin and intrinsic underlying factors [J].
Trends in Immunotherapy, 2021, 5(2): 1342.
THIYAGARASAIYAR K, GOH B H, JEON Y J, et al. Algae
metabolites in cosmeceutical: an overview of current applications and
challenges [J]. Marine Drugs, 2020, 18(6): 323.

FEDERICA F, ANDREA D A, SILVIA C, et al. Focus on the
contribution of oxidative stress in skin aging [J]. Antioxidants (Basel),
2022, 11(6): 1121.

LIN Z K, ZHONG L L, SANTIAGO J L. Anti-inflammatory and
skin barrier repair effects of topical application of some plant oils [J].
International Journal of Molecular Sciences, 2017, 19(1): 70.

TR, VO B B BT S R A R 2 I AN SR R L S A
TP AR SR [T 8 H] 5 PR BT E )27 41%,2014,20(3):438-442.

LI W, MU X R, WU X Q, et al. Dendrobium nobile Lindl.
Polysaccharides protect fibroblasts against UVA-induced photoaging
via JNK/c-Jun/MMPs pathway [J]. Journal of Ethnopharmacology,
2022, 298: 115590.

PR M, T A, A = AN [RRI R 1A R B A iRt 2 i L A S
HAPE R 273 A (0], i P ARHE,2022,43(5):71-78.
LIANG J, LI H L, CHEN J Q, et al. Dendrobium officinale
polysaccharides alleviate colon tumorigenesis via restoring intestinal
barrier function and enhancing anti-tumor immune response [J].
Pharmacological Research, 2019, 148: 104417.

S AR XA R R A A i 2 R O R A K S B T (0]

[77]

(78]

[79]

[80]

(81]

(82]

[83]

(84]

[85]

[86]

[87]

(88]

(89]

[90]

[91]

[92]

[ 242224 ,2010,45(22):1734-1737.

ZHA X Q, LUO J P, JIANG S. Induction of immunomodulating
cytokines by polysaccharides from Dendrobium huoshanense [J].
Pharmaceutical Biology, 2007, 45: 71-76.

ZHANG K, ZHOU X T, WANG I, et al. Dendrobium officinale
polysaccharide triggers mitochondrial disorder to induce colon cancer
cell death via ROS-AMPK-autophagy pathway [J]. Carbohydrate
Polymers. 2021, 264: 118018.

DUAN H T, AGA E, ZHUOMA D Z, et al. Alkaloids from
Dendrobium and their biosynthetic pathway, biological activity and
total synthesis [J]. Phytomedicine, 2022, 102: 154132.

LUOY, LIU G, HOU P. Synergism effect of Dendrobine on cisplatin
in treatment of H1299 by modulating the balance of treg/Th17 [J].
Anti-cancer Agents in Medicinal Chemistry, 2023, 23(1): 105-112.
ZHANG TY, OUYANG H, MEI X Y et al. Erianin alleviates diabetic
retinopathy by reducing retinal inflammation initiated by microglial
cells via inhibiting hyperglycemia-mediated ERK1/2-NF-xB signaling
pathway [J]. The FASEB Journal, 2019(33): 11776-11790.

e el 9 A B 55 B 2SRRI B L LS O AW
PERIAIFFE 0 R[], FF 5 24,2021,52(14):4362-4371.

HONG X, XIE Z Y, YANG F Y, et al. Erianin suppresses
proliferation and migration of cancer cells in a pyruvate carboxylase-
dependent manner [J]. Fitoterapia, 2022, 157: 105136.

e f 5% 75 B KA AL B B A fiph v L B At S g B ek
JE[J]. 52 FH b 2 24 5,2020,34(4):362-367.

SUN C B, ZHANG N, XU G P, et al. Anti-tumor and
immunomodulation activity of polysaccharides from Dendrobium
officinale in S180 tumor-bearing mice [J]. Journal of Functional
Foods, 2022, 94: 105105.

LIU B, LI Q M, SHANG Z Z, et al. Anti-gastric cancer activity
of cultivated Dendrobium huoshanense stem polysaccharide in
tumor-bearing mice: Effects of molecular weight and O-acetyl
group [J]. International Journal of Biological Macromolecules,
2021, 192: 590-599.

FAN Y J, LUO A X. Evaluation of anti-tumor activity of water-
soluble polysaccharides from Dendrobium denneanum [J]. African
Journal of Pharmacy and Pharmacology, 2011, 5(3): 415-420.

YU W X, REN Z Y, ZHANG X F, et al. Structural characterization
of polysaccharides from Dendrobium officinale and their effects on
apoptosis of HeLa cell line [J]. Molecules, 2018, 23(10): 2484
ZHANG K, ZHOU X T, WANG J Q, et al. Dendrobium officinale
polysaccharide triggers mitochondrial disorder to induce colon cancer
cell death via ROS-AMPK-autophagy pathway [J]. Carbohydrate
Polymers, 2021, 15(2): 118018.

ZHAO Y, LU X F, HUANG H X, et al. Dendrobium officinale
polysaccharide converts M, into M, subtype macrophage polarization
via the STAT6/PPAR-r and JAGGED,/NOTCH, signaling pathways to
inhibit gastric cancer [J]. Molecules, 2023, 28(20): 7062

F&, 2, E 25 A < U IR P AR IR S ) 5 3 N 25
[ R HT-2940 BB T[] 6 4 Tk RHE,2017,38(3):170-174,191.
Tk 0 iR A PR 8 e 4 C AL 2 7 4H AT #1) 4F FH £ R S




MK EBBHT

Modern Food Science and Technology

2026, Vol.42, No.3

[93]

[94]

(93]

[96]

(971

(98]

[99]

[100]

[101]

[102]

[103]

FE[D].A ot LR R AE,2023.

XING S P, YU W X, ZHANG X F, et al. Isoviolanthin extracted
from Dendrobium officinale reverses TGF-f1-mediated epithelial-
mesenchymal transition in hepatocellular carcinoma cells via
deactivating the TGF-f/Smad and PI3K/Akt/mTOR signaling
pathways [J]. International Journal of Molecular Sciences, 2018, 19(6):
1556.

HLOSRICHOK A, SUMKHEMTHONG S, SRITULARAK B,
et al. A bibenzyl from Dendrobium ellipsophyllum induces apoptosis in
human lung cancer cells [J]. Journal of Natural Medicines, 2019;72(3):
615-625.

PIAO X M, FENG M F, ZHAO W P, et al. Dendrocandin U from
Dendrobium officinale Kimura et Migo inhibits M, polarization in
alveolar macrophage by suppressing NF-xB signaling pathway [J].
Chemistry & Biodiversity, 2023, 20(11): €202300999.

JAETS, YU JK, HAE-YOUNGYY, et al. Denbinobin, a phenanthrene
from dendrobium nobile, inhibits invasion and induces apoptosis in
SNU-484 human gastric cancer cells [J]. Oncology Reports, 2012,
27(3): 813-818.

ZHAO XY, DOU M M, ZHANG Z, et al. Protective effect of
Dendrobium officinale polysaccharides on H,0,-induced injury in
H9¢2 cardiomyocytes [J]. Biomedicine & Pharmacotherapy, 2017, 94:
72-78.

WANG J G, ZHANG W, LIY, et al. Hypertension in China:
epidemiology and treatment initiative [J]. Nature Reviews Cardiology,
2023: 20(8): 531-545.

e, 52 N IR, e it 5% Bk B M AE X B 2R v s K B e
JEAE RIS [I]. WL PR 2% £,2016,51(2):152-154.

LI B, WANG H Y, HUANG J H, et al. Polysaccharide, the active
component of Dendrobium officinale, ameliorates metabolic
hypertension in rats via regulating intestinal flora-SCFAs-vascular axis
[J]. Frontiers in Pharmacology, 2022, 13: 935714.

XIONG T W, LIU B, WU Q, et al. The protective effects of
Dendrobium nobile Lindl. alkaloids (DNLA) against CUMS-induced
anxiety/depression and hippocampal transcriptome changes in rats
[J]. Pharmacological Research Modern Chinese Medicine, 2023, 7:
100250.

LI D D, ZHENG C Q, ZHANG F, et al. Potential neuroprotection by
Dendrobium nobile Lindl alkaloid in Alzheimer’s disease models [J].
Neural Regeneration Research, 2022, 17(5): 972-977.

KU, e, Ak 2 LA st 22 0 MPTP 5 S FRY A < AR5 /N LS
BB AR AP A F D], 75 BRI 25 22055 244%,2022,43(3):164-167.

[104] F i, &l il 22 7, 55 S ACA R XA MPTP% 5 PD/IN R #l 22

L1 B AL T2 [J]. 7 ] L I 2 44 7,2022,32(1):48-56.

[105] MING M, HU W H, XIE G S, et al. Dendrobium nobile

polysaccharides attenuates ferroptosis and improves cognitive function
in vascular dementia rats [J]. American Journal of Alzheimer’s Disease,
2023, 38: 1-9.

[106] XU L, ZENG X X, LIU Y N, et al. Effect of Dendrobium officinale

polysaccharides on central nervous system disease: Based on gut

microbiota [J]. International Journal of Biological Macromolecules,

—

—

[}

=

2023, 240: 124440.

LIUY, LIU S J, LUO H R, et al. Two new dendrocandins with neurite
outgrowth-promoting activity from Dendrobium officinale [J). Journal
of Asian Natural Products Research, 2015, 17(2): 125-131.
KANLAYAVATTANAKUL M, PAWAKONGBUN T, LOURITH
N. Dendrobium orchid polysaccharide extract: Preparation,
characterization and in vivo skin hydrating efficacy [J]. Chinese Herbal
Medicines, 2019, 11(4): 400-405.

AT, 22 25 79 R 2, A5 L LA i 2 R R DR e e % e
SRR L[] R AR =0 95 5 ,2018,30(10):1701-1705.
AT R 22 W K 58 B ORI D RE 5 A IR (DT
AR IKE,2022.

2 AT S8 2 g 5 R B b 2 S LR R[]
MY 5T,2025,45(1):111-118.

KAMLESH K, STEFANO DEL P, CHANTAL M, et al. COVID-19,
hyperglycemia, and new-onset diabetes [J]. Diabetes Care, 2021,
44(12): 2645-2655.

LIZY, ZENG M L, GENG K Y, et al. Chemical constituents and
hypoglycemic mechanisms of Dendrobium nobile in treatment of type
2 diabetic rats by UPLC-ESI-Q-Orbitrap, network pharmacology and
in vivo experimental verification [J]. Molecules, 2023, 28(6): 2683.
KONG S Z, LIN G S, LIU J J, et al. Hepatoprotective effect of ultrafine
powder of Dendrobium officinale against acetaminophen-induced
liver injury in mice [J]. Food Science and Technology Research, 2018,
24(2): 339-346.

WANG M Y, SHEN C., AN M F et al. Combined treatment with
Dendrobium candidum and black tea extract promotes osteoprotective
activity in ovariectomized estrogen deficient rats and osteoclast
formation [J]. Life Sciences, 2018, 200, 31-41.

LI R R, WANG Z X, KONG W K, et al. Probiotic fermentation
improves the bioactivities and bioaccessibility of polyphenols in
Dendrobium officinale under in vitro simulated gastrointestinal
digestion and fecal fermentation [J]. Frontiers in Nutrition, 2022, 7(9):
1005912.

ZHENG H, JI H, DAN K, et al. Targeting gut microbiota and host
metabolism with Dendrobium officinale dietary fiber to prevent obesity
and improve glucose homeostasis in diet-induced obese mice [J].
Molecular Nutrition & Food Research, 2022, 66(10): ¢2100772.
ZHANG Y J, L1 Y, TANG Q, et al. Dendrobium officinale
polysaccharide (DOP) promotes hair regrowth in testosterone-induced
bald mice [J]. Aesthetic Plastic Surgery, 2023, 47(2): 833-841.

XIE S Z, LIU B, YE H Y, et al.(2019). Dendrobium huoshanense
polysaccharide regionally regulates intestinal mucosal barrier function
and intestinal microbiota in mice [J]. Carbohydrate Polymers, 2019,
206, 149-162.

7R R Bk R ARG T 2 B0 PR B4 I R E 7 B A R AL
e e [ 7] BBk % 9 5 47,2024,38(10):907-911.

[121] A BEEe, 28 3 ISR SR AT 57 1 iR 7 ORI AL 18 1 25

At 1B 28 35090 I RO 52 [J]. 157 R H 2= 2k ,2024,40(9):6-9,20.

[122] BfidF o, i X A7, B0 6, 56 1 R Al BIVR T T HBe Ag F A A8 1 2, 2

FF 9T RO 820 5 22 ] 122 [1 24,2014,25(11):2698-2700.

381




MR @i

Modern Food Science and Technology

2026, Vol.42, No.3

[123] R ik, FF, F 304,55 T TLR4/MyDS88/NF-xBfE 5 il B{ 1R
W55 A b S ERE R K BRI R[] v 5 24,2023,
38(8):1583-1592.

[124] 408 7 080, 5K 5 bR, X1 fi, 288 e ek 5007 BEVE 66 G 299 07 W R
£ H L B2 M [ 0] K A% St 24,2021,17(1):48-51.

[125] ZE48AE, 5 2% 0, 22 6, 25 8 L A AL D5 Y87 76 /O I PR E R
58] I R 245 714,2014,12(13):314-315.

[126] JH 5, 040 5%, 25 1 0, 2 0k T I 4% 24 B2 123 T 5% 402 1 e e A
fith 2R IR T U A T AL R T 2 530 B0 IE [T ]. 25 VAR ATF 9,
2024,47(5):959-970.

[127] U, 20, 50 %8, 55 A fisk 5 741 B v P e - A HR BV ¥R o 7 o
[ L (7). A= P 52 UK, 2024,46(5):504-509.

[128] HB MU, X S, P B 41, 56 A2k H A At A 7E At i H (¥ B2 (0],
TR AE AL T,2022,4:94-99.

382

[129] LIN Y Y, YANG T, SHEN LY, et al. Study on the properties of
Dendrobium officinale fermentation broth as functional raw material
of cosmetics [J]. Journal of Cosmetic Dermatology, 2022, 21(3): 1216-
1223.

[130] TANY'Y, WONG L S, Nyam K L, et al. Development and evaluation
of topical zinc oxide nanogels formulation using Dendrobium
anosmum and its effect on acne vulgaris [J]. Molecules, 2023, 28(19):
6749.

[131] A 2L A3 [ A 3R, 55 Ak e A fipk R I JSURR PR 0], o
[ i, 2020,39(5):92-96.

[132] VL8, J8 S ¥, 254 4k, A AR AR 2K B A Ak T e 2L AR 95 ) o) [ 9] 4
Aol RHYE,2021,51(2):19-23.

[133] FKRE M 7 Jie, i 5, A8 % B A e oy AR A b i o) B
PRORERIE TR ] 50 75 2 Bt 4Rk, 2021,37(5):63-67.




