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Abstract: Tie—P1 Shihu, the dried stem of the perennial herb Dendrobium officinale in the genus Den-

drobium of the family Orchidaceae, has a long history of medicinal usage and is widely distributed in the

southern part of China. Researches showed that different parts (leaves, stems and flowers) of D. officinale

are rich in flavonoids, bibenzyl, alkaloids, phenylpropanoids, terpenes, phenanthrene and nucleosides, which

have significant pharmacological activities such as antioxidant, antitumor, hypoglycemic, constipation relief,

osteoporosis prevention, liver and kidney protection, etc. . They are very effective in treating malignant tu-
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mor, gastrointestinal diseases, diabetes, cataract, arthritis, thromboangiitis obliterans and chronic pharyngi-

tis, etc. Particularly, it is effective in the treatments of gastric cancer, liver cancer, dry eye and diabetes. In

this paper, the reported 261 compounds from Dendrobium officinale and the progress of research on pharma-

cological effects are reviewed, providing the reference for subsequent research and development of Dendro-

bium officinale.

Key words : Dendrobium officinale ;chemical composition, pharmacological effects, clinical applications
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Table 1  Chemical structures of flavones in Dendrobium officinale

75 thc P& A= 4 P&
Number Chinese name English name Number Chinese name English name
1 R Apigenin 27 Hi e 2% Quercetin
2 SRR Chrysoeriol 28 SREER Isorhamnetin
. FRZEFE-3-0-  Isorhamnetin-3-O-3-D-
3 WG B % Tangeretin 29 A~ glucose
ELEgARgE o () =3 ()T —
e 6 8- (- Apigenin-6, 8-di-C—p-D- #Eﬂaz% 3-0 Isorhamnetin-3-O-a-L
' B DL A7 lucopyranose 800 LRSS rhamnose (172)--D-
: glucopyranos 2)— B~ e 7 255 glucopyranose
FrRE-6-C-a-L-FTH;  Apigenin-6-C—o-L- - .
0 {AME-8-C-B-D- A4  arabinose 8-C-B-D-xylose 31 al Rutin
AR ZE-6-C-oL-BlH.  Apigenin—-6-C-ao-Larabi- KA o i .
6  AB-(1—>2-0-3-D-  noid—(1-=2)-O-p-D- g AW ;@O = Kae;ﬁﬂféfildf ¢
R glucose : '
7 FERF6-Cro LB Aﬁ’ifgsg;;ig%g:é‘;} 33 i -5-O~ 4 Astragalin
Hi-8-C—p-D-AH¥ ‘ T strag
xylose
F3%-6-C-B-D-A  Celery-6-C-B-D-xylose~ - o
8 B8-C-oL-RZ5HH 8-C-a-L-rhamnose 34 AWEH Isoguercitrin
9 R EIES Schaftoside 35 G Hyperoside
10 S AL Isoschaftoside 36 - EEY Vi Dihydrotricetin
FRER-6-C-B-D-A  Apigenin-6-C—p-D-
11 4E-8-C-B-D-NHk I % xylose-8-C-B-D~ 37 T Eriodictyol
i glucopyranose
Apigenin—6-C—3-D—
JrRER-6-C-B-D-nith PP O, .
12 HIATHE-8-C-p- DAk glucopyranose-8-C-3-D 38 SR AL Homoeriodictyol
xylose
. JFRFE-6-C-B-D-A¥F  Apigenin-6-C—B-D- . .
13 ~8-C-a~L-BTHifAME  xylose-8-C-a-L-arabinose 39 L Hesperetin
P #-6,8-7-C-  Apigenin-6,8-di-C-a-L- n o
14 o~ L—HH, M T 34 arabinopyranose 40 HE R A Hesperidin
REHF https://www.cnki.net
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4i% 1 Continued table 1
e hcs BELA A= T HELA
Number Chinese name English name Number Chinese name English name
R HE-6-C-a-L-BTH  Apigenin—6-C-a-L- I o
15 {ARE-8-C-B-D-AM  arabinose 8~C—B-D-xylose 4 s Liquiritigenin
. . N . 37,5,5", 7T-¥zpIL 3’,5,5",7-Tetrahy-
16 KU BTG T Apigenin 7-glucoside 42 ke droxyfavanone
ﬁ%?ﬁ—s—c—%ﬁ Apigenin-6-C-glucose—(1 . .
17 HE-(1>2)- L-BTHif . 43 il e R Naringenin
, —2)—a~L-arabinose
i
, ﬁ%ﬁigiciﬁ%L Apigenin-8-C-glucose—(1 il e R -7-O- B i Naringenin-7-O-
18 B—(1—>2)—a~L-FHi{A . 44 ; L
s —2)-a~L-arabinose A4 arabinoside
19 FTHRE 8—Lia—L—BﬁJ?\L Apigenin 8-C-a-l- A5 TR Taxifolin
(L arabinose
20 3t Violanthin 46 Biochanin A Biochanin A
21 ST Isoviolanthin 47 FHEZR Isoliquiritigenin
+"| _on_(_ZE 75 N =M _(Y—R—=T)—
22 R 2# Ot Vitexin=2"-0-§-D 48 il iz % 25 - Naringenin chalcone
F glucopyran oside
gL . 2',3,4,4",6'-H % 2',3,4,4" 6"~
Y
23 B A T Viceninl 49 FeA KR Pentahydroxy—chalcone
\ 4,2",4",6"-Tetrahy-
Y T S - 4,2" 47,6 -IUFERHL PP -
24 B 22 IR 11 Vicenin II 50 L 5 A droxy-3-methoxy
chalcone
. 3",5"-di-C-
[=A **‘I S — ’
% AT Isovitexin ol Glucosylphloretin
26 L2y Kaempferol 52 MR Phlorizin

" IR IO I Y T SCEBE SO R

“—"Indicates no corresponding Chinese or English name.

(36~45)

Figure
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1:R,=R,=R;=OH,R, =R;=Rs =R =H
2:R,~R,=R,=OH,R=OCH,,R,=R ;=R ;=H
3:R,=R,=R ;=R /=R, =OCH;,Rs=R (=H
4:R,=R,=R,=OH,R;=R;=Glu,Rs=R =H
5:R,=R,=R,=OH,R;=Ara,R;=Xy,Rs=R =H
6:R,=R /=R ,=OH,R;=Ara-Glu,R,=Rs=Rs=H
7:R;=R,=R,=OH,R3=Rha,R,=Xyl,R s=R ¢=H
8:R,=R ,=R,=OH,R;=Xyl,R,=Rha,R ;=R (=H
9:R,=R ,=R,=OH,R3=Glu,R;=Ara,Rs=R =H
10:R,~R,~R ,=OH,R ;=Ara,R, =Glu,R =R (=H
11:R,=R,=R,=OH,R3=Xyl,R, =Glu R s=R ¢=H
12:R,=R,=R,=OH,R;=Glu,R, =Xyl Rs=R ¢=H
13:R,=R,=R,=OH,R,;=Xyl,R,=Ara,R =R ;=H
14:R,=R,=R,=OH,R3=R=Ara,Rs=R =1
15:R,=R,~R ,=OH,R ;=Ara,R, =Xyl R =R (=H
16:R ;=R,=OH,R,=0Glu,R |=R;=R =R¢=H
17:R,~R,~R,=OH,R ;=Glu-Ara,R ,=R,=R =H
18:R,=R,=R,=OH,R ;=Glu-Ara,R;=R;=R (=H
19:R,=R,=R,=OH,R =Ara,R,=Rs=R =H

36:R ,=R;=R ,=Rs=R;=OH,R,=R ,=H
37:R,=Ry=R,~Rs=OH,R,~R ~R;~H
38:R ) =R;=R 5=OH,R ,=OCH;,R =R;=R,=H
39:R,=R;=R,=OH,R =OCHy,R =R¢=R,=H

40:R;=R=OH,R s=OCH ; R ,=OGlu-Man,R,=R ,=R,=H

41:R |=Rs=OH,R,=R;=R,=R =R ,=H
42:R |=R;=R ,=R¢=OH,R,~R ;=R ;=H
43R =R;=Rs=OH.R ,=R,=R ;=R ;=H
44:R;=R¢=OH,R |=OAra,R,=R ;=R &=R,=H
45:R | =R;=R ,=Rs=R,=OH,R,=R ;=H

20:R,=R,=R,=OH,R, =Man,R;=Glu,R =R ;=H
21:R,=R4=R;=OH,R, =Glu,R3=Man,R =R =H
22:R,=R,=R;=OH,R , =Glu-OGlu,Ry=R ;=R (=H
23:R,=R,=R;=OH,R | =Glu,R3=Xyl Rs=R¢=H
24:R,=R,=R;=OH,R | =R,=Glu,Rs=R =H
25:R,=R,=R,=OH,R;=Glu,R =R 5=R =H
26:R,=R,=Rs=R,=OH,R |=R,;=R ;=H
27:R,=R,=R;=R¢=R ~OH,R ;=R ,=H
28:R,=R,=Rs=R,=OH,R (~OCHy,R, =R,=H
29:R,=R,=R;=OH,R ;=OCH; R ;=OGlu R ;=R ;=H
30:R,=R,=R,=OH,R (=OCH; R ;=ORut,R |=R;=H
31:R,;=R,=R¢=R,=OH,R s=ORut,R |=Ry=H
32:R,=R,=R,=OH,R 5=ORut R ;=R ;=R¢=H
33:R,~R,~R,~OH,R ;=OGlu,R |=R;=Rs=H
34:R,=R,=R¢=R,=OH,R;=OGlu,R |=R,=H
35:R,=R,=R;=R,=OH,R 5=0Gal,R ,|=R;=H

OH
OGlu
OH

GluO
OH O
51 Ry R,
pr S
rre
R, Rs
R, O (47-50)

47:R3=R,=R;=OH,R | =R,=R =R ¢=R¢=H
48R =R;=R,=R,=OH,R ,=R ;=R (=R ;=H
49:R |=R;=R,=R¢=R =OH,R,=Rs=R¢=H
50:R | =R3=R4=R,=OH,R(=OCH;.R,=Rs=R¢=H

E1 S%EAfPEMXLSUHLEEN

1 Chemical Structures of flavones in Dendrobium officinale
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R] 1:R2:R3:OH7Rl:RGZRSZOCH3,R4:R5:R7:R9:H

3 ZR2:R3:R6:OH,R 1:Rg:OCH 3,R4:R5: R7:R9:H

4 IR2=R3=R6=OH,R8=OCH 2CH3 ,Rl =0CH 3 ,R4=R5 =R7= R9=H HO
Rs  5:R,=R;=Rs=R,=OH,R,=OCH ;,R,=R,=R¢=Ry=H

38: Rl :RZ:Rg:OH,R3:R5 :OCH3 ,R4:R5:R7 :Rg =H
RS 45: R2:R3:OH,R ]:R7:Rg:OCH3 ,R4:R5:R6:R9:H

OH
H O OH
0
w XN
R3
R, O OCH,
O 16 1) HO'}

9:R,=R,=R+~OCH; 13 oH
16:R,=R,=OH,R,=OCH,
17:R,=R,=OH,R,=0CH,

R, R, R,
(1+ 3~5. 38. 45)

(24~44. 48~53, 55~57)

24:R =R =R, =R =OCH ;R ,=R ;=R =R =R =R, ;=H
2 51R7=OH,R2=R3 =R9=OCH 37R 1 =R4=R5=R6=R8= R] 0=H
26R ,=R,=OHR;=R,=OCH,R ;=Rs=R;=R;=R,=R,,=H
27:R,=R3=OH,R4=R¢=OCH ;R ;=R s=R (=R =R¢=R ;=H
28:R;=R,=OH,R,=R,=OCH ;R ;=R ;=R s=R (=R(=R, ;=H
29:R,=R(=OH,R,=OCH;,R =R ;=R ;=R (=R ;=Ry=R, ;=H
30:R,=R¢=OH,R;=R ,~OCH R ;=R =R (=R =R,=R, ,=H
31:R,=R,=R¢=OHR ;=OCH R ;=R ;=R =R =R¢=R ;=H
3 22R2:R3:OH,R4 :RSZOCH 3,R 1 =R 5:R6:R7:R9: R] 0:H
33:R,=R¢=OH,R,=R4=OCH ;R ;=R ;=R ;=R s=R¢=R ,=H
34:R,=OH,R ,=Rg=OCH;, R ;=R ;=R =R (=R =Ry=R, ,=H
35:R,=R,;=OH,R,=OCH;,R,;=R;=R =R (=R =Ry=R ;=H
36:R,~OH,R ,=R,=R=OCH ;R ;=R ;=R =R =R,=R, ;=H
37:R,=R;=R¢=OHR ,~OCH R ;=R =R (=R =R,=R, ;=H
39:R¢=OH,R,=R,=OCH; R, =R ,=R ;=R ;=R =R =R, ;=H
40:R;=R¢=OH,R,=R ,~OCH; R ;=R =R (=R =R¢=R, ;=H
4 12R3:R 8:0H,R2 :R4:R7i OCH 3,R 1:R5:R6:R9: R] 0:H
42:R;=R¢=OH,R, =R,=R =Rs=R (=R ,=Ry=R ,=H
43R ,=R¢=OH,R,=R,=OCH ;R ;=R ;=R =R =Ry=R, ;=H
44:R ,=OH,R,=Ry=OCH; R, =R ;=R =R (=R =R¢=R, ;=H
48:R ;=R ,=OH,Rg=0CH;, R =R ;=R ;=R =R (=R,=R ;=H
49:R;=R¢=OH,R,=R =R =OCH 3R |=Rs=R(=Ry=R, ;=H
50:R,=OH,R =R, =R =R =OCH,R =R ;=R =R =R, ;~H
51 1R2=R4=Rg =OH,R 9=OCH 37R 1 =R3=R5=R(,=R7= Rl 0=H
52:R=Ry=OCH ;,R,=Ry=OGlu,R =R,=R,=Rs=R,=R  ;=H
53IR2:R4:R3 :OH,R 1:R3: R5:R6:R7: RQ:R IO:H
55 R2:R3:R7 :Rg:R9:OC H 3y R, :R4:R5:R6:R] 0:H
56:R¢=OH,R,=Ry=R=R¢=OCH R ;=R ;=Rs=R¢=R, ,=H
572R3:R g:OH,R] =R,=R4= R5:R6:R7:R9:R 1():H

OH

(2~ 14, 15.19~23) Ry

&2

_a

2:Ry=Ry=R4=OCH 3,R, =H,R s=OH 0
14:R)=R;=OHR;=OCH; R =R,~H 0
0 E

R, HO, OH
) e
o

OCH,
6~ 7. 10, 11) -

6:R =R,=OCHj
7ZR1:OH,R2:OCH 3
10:R,=OCH3,R =OH
1 ZR]ZRZZOH

15:R,=Rs=Ry=OH,R =OCH ;3R )=H
19:R,=Rs=OHR,=R =OCH R ,=H
20:R =H,R+R,~OCH,R,=R=OH
21:R,=Rs=OH,R;=R=R,;=OCH3; HO

23:R,=Rs=OH,R;=R =OCH 3R =H OCH. 54

H;CO

3

KEARPERETEUEGYNLFE S

Figure 2 Chemical structures of bibenzyls in Dendrobium officinale
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Table 2 Chemical structures of bibenzyls in Dendrobium officinale

b P P& e 4 Y4
Number Chinese name English name Number Chinese name English name
1 Sl 7 A Dendrocandin A 30 3,4/ - K4 5-—H&E  3,4’-Dihydroxy—4,5-Dimethoxy-
E E HLIE bibenzyl
9 e TN D Dendrocandin B 11 3,4",5-=}F-3-EIE 3,4’ ,5-Trihydroxy—-3'-Methoxy-
- B bibenzyl
y
e g o 3,4~ H-5 4 - W& 3,4-Dihydroxy-5,4’-Dimethoxy-
3 BEAMZEC Dendrocandin C 32 LI bibenzyl
; 4 3,4'-—¥3-3' 5'-—H  3,4’-Dihydroxy-3’ 5’ ~dimethoxy-
4 BRI ARIED Dendrocandin D 33 LR bibenzyl
_ YA A P Vi Y
5 B AMZEE Dendrocandin E 34 SR ’5%# AR 3-Hydroxy—-4", 5-dimethoxybibenzyl
6 B ARIER Dendrocandin F 35 11252 111 Batatasin 111
7 BRI AREG Dendrocandin G 36 - Dendrosinen B
r_— J;EE—E_ _ = b A, r_ M S _
8 S TN Dendrocandin 1 37 3,4,4 ¥ i 5-H A St 3,4,4 Trlh}fdroxy 5-methoxy
BeAE bibenzyl
R, . (S)-3,4,a-—=¥3F-5,4"-  (S)-3,4,a Trihydroxy-5,4'~dime-
9 B AR Dendrocandin I 38 — L thoxybibenzyl
10 R AED Dendrocandin J 39 4'HRHEST 51 TR 47 Hydroxy=3", 5" ~dimethoxybiben-
- 'S zyl
. § . 4,4 - FF-3 5- T H4H 4,4’ -Dihydroxy-3,5-dimethoxy-
11 B AEK Dendrocandin K 40 S bibenzyl
12 B ARZEL Dendrocandin L. 41 PRz Moscatilin
13 BB AMEM Dendrocandin M 42 4,47 - " FRFILHAE 4,4’ -Dihydroxybibenzyl
- N 4" ,5-TFF-3,3'-"H4%  4’,5-Dihydroxy-3, 3’ ~dimethoxy-
14 BRIAREN Dendrocandin N 43 SEEEE bibenzyl
15 BREARERO Dendrocandin O 44 583 3,4 - ALY 5-Hydroxy 3,4’ ~dimethoxybibenzyl
16 R AEP Dendrocandin P 45 - Nobilin A
17 BEAREQ Dendrocandin Q 46 - 6"~de~O-methy! dendrofindlaphenol A
18 B AMER Dendrocandin R 47 Densiflorol A Densiflorol A
_— Iy 5-(3- AR -2-F 43 5-(3-Hydroxyphenyl)-2-methoxy-
19 B AREU Dendrocandin U 48 SR 7,0 phenol ethyl
g o . A-(4-HR 2 3)-2,6-—  4-(4-Hydroxyphenethyl)-2, 6-dime-
20 B AR S Dendrocandin S 49 R AHCE T thoxyphenol
21 BRI AR T Dendrocandin T 50 ELER Erianin
22 R AfIEX Dendrocandin X 51 - Tristin
23 BREAMERY Dendrocandin Y 52 - Dendromoniliside E
24 Zg*fﬁ*&}?ﬁ? 2,2 f 'f, :gs;ir;fthyk 53 TR AR Dihydroresveratrol 3-O—glucoside
25 3= A A it 3-Methoxystrobinol 54 - Denofficin
3,3'-—H-4,5- 3,3’ -Dihydroxy—4,5-Di- - B ) .
26 — L methoxybibenzyl 55 Chrysotobibenzyl
3,4-—"9%%-5,4"-  3,4-Dihydroxy-5,4’ -Di- B . )
27 — L methoxybibenzyl 56 Chrysotoxine
3" 4-"¥3-3.5'-  3',4-Dihydroxy-3,5’ _ )
28 TR LR ~dimethoxybibenzyl o1 Dendrocanol
3,4'-—¥H-5-H  3,4’-Dihydroxy-5-me- B .
29 LI thoxybibenzyl 58 Trigonpol B

hEXIM  hitps://www.cnki.net
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Table 3 Chemical structures of alkaloids in Dendrobium officinale
Frs L& P& s L& P&
Number Chinese name English name Number Chinese name English name
1 N-P—7 57 19 i e p—~Coumaroyltyramine 5 - Spermidine
. - . . 3,5-Dimethoxy-
7 — _
2 TE B RE  Dihydro-feruloyltyramine 6 Phenethylamines
3 X 58 R R T T i p*Hydroxyphegylproplonyl 7 2R BRI e 2-Benzothiazolol
tyramine
2 T 0 o i o %
“Lﬂ%%@g%ﬁ& N-(cis—Feruloyl) tyramine
i
R HO ~_N
g 0 T
Z \/\©\ H,CO w@\ oH
(@] (@]
OH OH HO
1:R=0OH 2 OH 4
3:R=H HCO
“ L,
A NN,y >=O
HoN NH, N
H5CO H
5 6 7
3 SEARPEYEBLFEN
Figure 3 Chemical structures of alkaloids in Dendrobium officinale
x4 SHEABPRERZLENUSYHUZENY
Table 4 Chemical structures of phenylpropanoids in Dendrobium officinale
FFs i P4 P i P
Number Chinese name English name Number Chinese name English name
. e 4-Hydroxy-3,5-
—FAH —
1 4-FE L AR 4-Hydroxycinnamic acid 27 R 3,’ o~ MR dimethoxy—trans—
Fe AR :
cinnamaldehyde
Y _ _— V=3 _ — PRSI _
2 2-FRIE A EERR 2-Hydroxycinnamic acid 28 SHA j_LF 0 ?Eﬁl AR 3-Hydroxy 4, 5-dimethoxy
RN propiophenone
3 (7)-A—F5 3L PO RE R (2)-4 Hydrgxyc1nnam1c 29 4-¥55-3 EF%L%Z:RW 4 HydrO)fy 3-methoxypro
acid L] piophenone
4 X R IRV R 3—(4—Hydrquphenyl) 30 B 1 Shashenoside |
propionic acid
5 [T iR Ferulic Acid 31 IR 2 Erigeside 2
6 1-O-p-FlZgfE R~ 1-O-p-Feruloyl-B-D- 39 3", 4-"FF-3,5'-—.  3’,4-Dihydroxy-3,5" ~di-
B~ it 75 2 glucopyranoside LK e Y ] methoxystilbene
7 SRR Chlorogenic acid 33 BB A e Dendroboside
8 - Coniferyl p—coumarate 34 S IR I FA NG T Secoisolariciresinol
B . B (7S, 8S, 8'R) —¥& M Hi (7S, 8S, 8'R) ~Larici-
9 Sinapyl p—coumarate 35 2 resinol
10 - Arillatose B 36 - (+) “Lyoniresin-3a-O-p
-D-glueopyranoside
11 - Tinosporaic acid A 37 - lcariol A274707.87D7
glucopyranoside
12 ﬁﬁﬁﬁ%ﬁ%;+/\ Dioctadecyl transferulate 38 JTER T Magnolenin
SR

r [ %71
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#5% 4 Continued table 4
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Frs & P& P I P&
Number Chinese name English name Number Chinese name English name
3 SPDRIENGRAEER  Tricyl p-hydroxycis- 59 (8S.7'R,8'S)5,5'-  (85,7'R,8'S)5,5’
= cinnamate THARM-VEAMEER -Dimethoxy-lariciresinol
PR A EERR  Tricyl p-hydroxy-trans— ~ L
14 = s cinnamate 40 Officinalioside
Ny, Ethyl p- L. .
15 X FRHN TN IR T . 41 - Conicaoside
hydroxyphenylpropionate
&-3,4,5-=H Trans—3,4,5-Trime- (7R, SSE" \7 R, 88 (TR 85,7 R ,8 $) ~Syrin-
16 U R thoxveinmarmyl alcohol 42 THER IR -4-0-3-D- garesinol-4-O—--D-
. yemnamy AR glucopyranoside
o . THIBE 4,4 W& Syringaresinol-4,4-O-bis—f
b ) ’
17 ETHH Syringin 43 T -D-glucoside
18 B (6S, 9S)-6-Hydroxy-3- 4 (7R, 8S, 7'R, 8'S)- (7R, 8S, 7'R, 8'S)-Syrin-
0Xx0—a—ionol THAER garesinol
19 - w-Hydroxypropiogai- 45 () A% Pinoresinol
acone
S MR -4-O-p-D-NL Pinoresin-4-0O--D~
R
20 WA R Coniferyl alcohol 46 B glucopyranoside
21 = /Y BT Dihydroconiferyl alcohol 47 - Medioresil
(1'R)-1"-(4-%  (1'R)-1’-(4-Hydroxy-
H-3,5-"H%IHE  3,5-dimethoxyphenyl)- B .
22 HIE)- 14— 1-propanol-4-O-f-D- 48 Moellenoside A
O-p-D-THZipi glucoside
23 B th<oE>_3h_e(r? ’S ’ S;Tergzlic_ 19 7T-HAEILFH T E-6-0O- 7-Methoxycoumarin-6-O-§
Xyp Ztatir P B—D— R M 4 4 W 1 -D-glucopyranoside
7-[(3, 3-Dimethyloxiran-2-
B 3,4,5-Trimethoxy ben- - yDmethoxy]-8-[(3, 3-di-
24 zenepropanol acetate o0 fia s C methyloxiran—2-yl)methyl]-
2H-1-benzopyran—2-one
Do e B 3,7,9-Trihydroxy-1-
25 - 3 4 5" ~Trimethoxy 51 A8 Bl F T methyl-benzo[c]chromen—6-
cinnamyl alcohol
one
B-Hydroxy
26 - . .
propiovanillone
1.5 W3 2009 4E 2138 o R AL AR HE G RERE A5

A S R I s (CoH) 1 R AR I A 23R
B AT R LI FEAS B0, BB A
fbrp—J Az B MR AR R
AWTEVER R IR =W o WAL S W) R AR LLE K
I A AE TR B A A A= ) v, RERS S
FIPLR PO PR AFE T o Bk B A ik b o B A
B BE AL G Y B Bl AT, DU PR =ik A
TR, b OB = RS A R iR e L W
BN R4 B R A ORI 2R S
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BERE 2 3 Rk AR HPLC AR 3% . NMR Al
MS 70 8 alif %0 H U IR = s 284k A A 3 B
T B HI B
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oH R 1:R,=OH,R, =R ;=H HO N\ 0
COOH 2:R;=OH,R;=R,=H

R, 5:R|=OCH3,R,=OH,R;=H  H,CO 6 OGlu
OSuc
9:R=H
10:R=OCH;,
(9‘ 10)
HO e}
-
H,CO 2 o OH (CHa)sg HO 070 N5y
HO
11 o 12 13
o o OCH, H5CO,
CH,)po~ H,CO
NS O/( )29 A~ 3 GluO
e} on \
HO HO H,CO =~ H3CO OH
14 15 16 17
g OCH;,
OCH; 19 OCHj, 21 2
H,CO S O)J\ H3CO
HSCOI;/\/\ D/\/\ o D)J\/\
ocH,; 23 QCH3 OCH; 25
OCH;, OCH;
o OH GluO
S Hs;CO GluO
X OCH
3 H;CO’ X
- OCH; ¢ GluO a1
HO \ O 3 OCH, O OCH;
OCH, HO
OCH3 OGlu OH on
GluO, OCH; OH oH
OCH 5
nico— "
OH
o HO
OH HO
o)
H;CO
o
HO OCH; 34
H,CO OH OCH; HO OCH,
O GluO o OCHj3; -
w5) o ) oDy ¢ e
OH
H,CO on : OCH,
OH o
39 41
42:R,=R ;=OCH 3,R;=OH,R =0Glu H;co ~ HO
43:R,=R4,=OCH 3.R; =R =0Glu CHO
44:R,=R;=OH.R,~R ,=OCH GluO Q O
45:R;=R;=OH,R,=R ,=H o
46:R,=OH,R;=OGlu,R,=R,=H H;CO OCH
47:R,;=R;3=OH,R,=H,R,=OCH; 48 3
@247) R,
OH
H,CO 0._0 ~ O
HO
P o (O e
GluO o o
49 o] 50 OH O 51

B4 HEAMPERILXUSYHLZEEN
Figure 4 Chemical structures of phenylpropanoids in Dendrobium officinale
LAY, 2 AR E X R AERR S, Forb ERR 1.7 FEk
RACE VI RIFISR 4R FE AL S b o L, FER— P A = AR, AR B = A
YA MBS FEERRES, 4 P OAE-FEL L REFR DR &
DL 607200 B IR SRR 2R, &8 F 5, dendro-
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Table 5 Chemical structures of terpenoids in Dendrobium officinale
P55 A P, s e P
Number Chinese name English name Number Chinese name English name
» - (38, 5R, 6R, 7E, 95)-3,5,6,9-
3 s o P _ , , s s 2,0,
! Rl Digiprolactone I Tetrahydroxy—7-megastigmene
(6R, 9S)-9-Hydroxy-megastigma-
2 FRARAT R R Aduncin 10 - 4,7-dien-3-one-9-O-B-D-
glucopyranoside
(3R, 9R)-9-O-B-D-
3 - Dictamnoside A 11 - Glucopyranosyl-3-hydroxy-7, 8-
didehydr-O-B-ionol
4 B MY Eleutheroside A 12 - Cyclomargenol
et . 3B, 25- " FFH-23- 3B, 25-Dihydroxy—-23-ene-
[~ B NESS Y= — Q
5 B4y f p-Sitosterol 13 R Ky cyclopinacrol
B-#H§iE-3-O-  B-Sitosterol-3-O—f S .
6 B-D-NMLIEHZE T -D-glucopyranoside 14 LA Catechol
G f-5-M-38-  Stigmast-5-en-3p B 6,9- AL ME-T, _ _ oo i ol
7 7] —ol-T-one 15 99— Ji& 6,9-Epoxy-ergosta=7,22-dien-3-ol
3 92 23-— A K 22,23*1)1hydr0*
sitosterol
O, (o) H OH

(9-12)

o
9:R=B-0O
H H
OH
OH
H H
HO GluO
5 6
10:R=B-0O
R OH
o

OH

12:R=B -OH

OH
Z
o 7
ou OH
HO
HO HO H H
H 13 14 15

OH

BE5 SEARPIEELEYNLEE

Figure 5 Chemical structures of terpenoids in Dendrobium officinale

candin P1.dendrocandin P2, > JE 28k B A1 HEZS
AT AN S Y. 5 HAL SR 2k
ARSI GBS YARTR A DLk R A
FERHAR R JURE , VR K A AR 25 SRR e vh 22 AL
W BEFA i AB-8 . S AH A I RP-8 i) SR WHBE I AT AT
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Table. 6 Chemical structures of quinones in Dendrobium officinale
5 L& P A JPs & P&
Number Chinese name English name Number Chinese name English name
1 2,6- " H AL 2,6-Dimethoxycyclohex- 4 B 9&2?;?15}1_},22}22;}13’7
bi-2,5-"J%—-1,4-—"Fi ane-2,5-diene—1,4—-dione Y Y
1,4-phenanthrenedion
2 - Denbinobin 5 - Denbinobin B
3 Densiflorol B Densiflorol B
OCH, 0, o Q [}
OCH;  H;CO O oOH (6] O OCH;, H;CO @]
1 2 3 4 5
Elo HEAMPMELEMHLFEN
Figure 6 Chemical structures of quinones in Dendrobium officinale
R SEARPELRUSYHLEEY
Table 7 Chemical structures of phenanthrenes in Dendrobium officinale
e I PLH P s P4
Number Chinese name English name Number Chinese name English name
B . 2,5 H-3,4-— 2,5-Dihydroxy-3,4-dime-
1 Dendrocandin P1 9 4 L thoxyphenanthrene
B . 3,52 4-— 3,5-Dihydroxy-2,4-dime-
2 Dendrocandin P2 10 4 thoxyphenanthrene
3 B2 Confusarin 11 - Erianthridin
_H & o =_
4 4 Eﬂ%é—:ﬂ; 2,3 Moscatin 12 - Ephemeranthol A
5 LR Chrysotoxene 13 - Orchinol
9 4. 7-=EH 2,4,7-Trihydroxy-9, 4,47,7,7" -PUEEH- 4,47 7,7 ~Tetrahydroxy-2,
6 ’ ioig%‘% ’ 10-dihydrophenan- 14 2,2".,8,8" DU HI4H 2',8,8 " —tetramethoxy—-1,1’
- threne -1, 1 - 2RI ~dibenzopyrene
7 2,7-—#%-3,4-—  2,7-Dihydroxy-3,4~ 15 B 9,10-Dihydro—4-methoxy-2,
L= g = dimethoxyphenanthrene 5-phenanthrenediol
3 2.3 4,7 PR 4 AR 2,3,4,7-Tetrame-
thoxyphenanthrene

1.8 #ZEZE
AT b S ek e A i P AR ) — 281k &
Yy, 242306 S AL B A Ak 2 A U B T

BRI

+
9%3%

ORI BB A 2 Ry B 2

r [ %71
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HO OCQ

OCH;
A
HyCO OH
HCO O
OCH;
HO
2
Rg Ry 3:Ry=R;=OH,R ;=R s=Rg=OCH; ,R;=R /=R ¢=FH R R, o
6 4: R;=R,~OH,R=OCH, R, =R ,=R ;=R =Ry =H N . ' GRR=R~OHR,=R;=Rs=R=R¢=H
R, Q Q R, 5:R;=R;=R;=R¢=OCH3,R;=OH.R )=Rs=R¢=H g, WR=R7=OH.R;=R,~OCH;,R;=Rs=R¢=Ry¢=1H
7:Ry=R =M, R s=R ;—OCH 3 R, ~Rs=R =R y=H 7 2 12:R,=R,=OH,R,=R ;=OCH ;,R =R =R =R¢=H
R RR R R 13:R,=R ,=OCH,R=OH,R |=Rs=R 5=R¢=R¢=H
R K, R, 8:Ro=R;=Ry=R,~OCH,R,=R=R¢=R¢=H »~R4=OCH3.Ry =Rs=Rs §
e R Re R R R OM, Ry—Ry—OCH; RyRoR—Rs—H Ry Rs Ry Ry 14:R=R,=OHR s=OCH;R =R ,=R =R=R=H
(3~5,7~10) 10:R;=R5=OH, R,=R,=OCH3,R;=R¢=R;=Rg=H (6,11~14)
B7 HEARMPIERLSYHILFEENY
Figure 7 Chemical structures of phenanthrenes in Dendrobium officinale
®8 HHEARTPZEELAMHUFZEN
Table 8 Chemical structures of Nucleosides in Dendrobium officinale
o VN o N VN
¥ A YA 75 A A
Number  Chinese name English name Number Chinese name English name
1 JRAT Uridine 5 LU Xanthine
2 [ii5ES Adenosine 6 JR% Urea
3 JIINES Inosine 7 B Guanosine
4 PR B IE Uracil 8 it g v e It SRR Thymidine deoxyriboside
o NH, oH
N. X N
NH N N
@ &1 DN,
N’&o N N/) kN/ N oo B o
N
o
o OH oH Ho e} ﬁ/
HO OH HN .~
HO oH OH HO
1 2 3
o
o N
HN \
N )\\J\/'E z o
HN
TX R ) ‘e
S H,N” NH, HO Q O N
H H OH OH
5 6 7 HO 8

B8 HEAMFZRERUGUHLZSEN

Figure 8 Chemical Structures of Nucleosides in Dendrobium officinale
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PR R B A e A FE R T REK 25
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7 I AN N

2024 4%

F12.480% .4.310% .4.130% .2.410% , HAth2H 4355
2o 12.180% ; ZE P& s i i R R 20.660 %, H
TR 12.270% , SR 5 S A58 6.070 % , ke ke 2k

2.260% , HothZH 4 & w5 5.250 % .
H A3 B Ok B A e & Ak & W oAk 2415

18,21,23-24,27,30,37,39,45-46 ]
B ghe-s2 Tl

R HKEAMPELHELEUHLFZEN

Table 9 Chemical structures of volatile oils in Dendrobium officinale

FFs 4 P& ha=2 th YL
Number  Chinese name English name Number Chinese name English name
1 T&ER Syringic acid 17 - (E)-Pentacos—7-ene
2 TR Syringaldehyde 18 - (Z) -3-Hexenol
3 TR Vanillic acid 19 b Heptadecanoic acid
4 B 4-Hydroxy-3-methoxy- 20 o WAV S Tridecanoic acid
benzyl alcohol
5 T H i Vanillin 21 = b Trigonelline
6 JLAS R Protocatechuic acid 22 S L Ditetradecanol
7 XFRFLKHFR  p~Hydroxybenzoic acid 23 T Nonyl aldehyde
YA ) :
g 2.5 4%%2&‘? 2.5 Dlhydrqubenzow 24 e Undecane
I3 acid
9 XFRFLKHEE  p-Hydroxybenzaldehyde| 25 ke Heptadecane
10 K TR Salicylic acid 26 1IE =0 n-Eicosatriane
11 1,3 2K "1 1,3-Benzenedione 27 E= Ak n-Triacontane
12 557 I BT 5—Hydrox>;raiiethylfurfu- 28 X FE R 2T p~Hydroxyacetophenone
13 1-H A st 1-Hexadecanol 29 POpE S Q1) p~Hydroxyphenol
. L +\BR% —Hile-2,3-—.  2,3-Dihydroxypropyl octadeca-
14 PEREIR Palmitic acid 30 ST dienoate
EE e _ (+)-(48)-(2E)-4-#  (+)-(48)-(2E)-4-Hydroxy-2-
15 -2 2-Methylnaphthalene 31 S0~ THR TR nonenoic acid
oy .
T %Jr%ﬁ Geranylacetone 32 - Malic acid

1.10 HEXUFHKED

P SCERARE , 2k fe A b A SR R 5 L R B
WG I A TG AR N
A1 iRk 43 B 558 W IN TR AL & ) koaburaside , DA K —
SR RS Y, BAR 5 B IR 10, 4k
[ Q2242630894247 51]
1.11 SEB.HETE

BR LA E LRSS P51, 8k B A ik rh 2l B 1R A g
HITR R WAREE bR A 2070, NMKL 7
RILTRAT 8 R TC R A 22 Fh . Hoh Bk A it
WERIZEY B 17 R E LR B O A 15 Fh R
SRR R A BTG PE R 2 — R Bk A it
AL TR R EY TR, B R AR
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NI Z ALK ZR R B A MBI S B L R T 1 o 2 43 8
T 7.880%%0 , HAELHE 16 FhEUIERR . ot S
R BUER Bz A FRHBET A i B A 1T PR IR , R
12 Al 3k 133.100 mg/g, H: 1 37.900 % & AR5 &
MR o H BT NER B A kb 0 B Y EEAT AR TR
SEEMR AR AR O E R RAER HA
M IR 2R HAR TR SRR ANE
e GEEIR KRR A E IR R H R %
i R L R 24040002 ¢ g R I AR T V)™ 1~3 4F
AR B2 A AR b v 4 B T 2R T A BT i S T
B 1 205.230 mg/kg . 45 766.820 mg/kg . H 158.250
mg/kg. 4 31.060 mg/kg. B 4.280 mg/kg. # 8.280
mg/kg fi 0.970 mg/kg, Horh i 5k il & =475 (2
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Table. 10 Chemical structures of other compounds in Dendrobium officinale

Jre s Y4 A= 4 Y4
Number Chinese name English name Number Chinese name English name
- . 3,4, 5-=H4HHK-1-O- 3,4,5 Trimethoxybenzene-1-O-p
I Koaburaside 10 B~ R i 5] 28 W -D-glucopyranoside
9 - Peroxiatractyleno- 11 3,5- " EI-4-FHEIHK 3, 5-Dimethoxy-4-hydroxyphenyl-
lide III H-1-O-B-D-F#j i 1-O-beta-D-glucoside

4-$3-2 6- " HEIIK  4-Hydroxy-2,6-dimethoxyphenyl-

3 - Urticifolene 12 LA glucopyranoside
_ . 4-FEW -2, 6- " H4AFH  4-Hydroxymethyl-2, 6-dimethoxy-
4 Auriculatum A 13 IR I -B-D— NI A phenyl-g-D-glucopyranoside
: B Glaberide I 4-O-3- 14 4-ITN3E-2,6-— AL 4-Allyl-2, 6-dimethoxyphenyl glu-
D-glucopyranoside R 1T coside

6 B Chromeinale 15 4*(8*D*ﬂ&%ﬁ%*ﬂ%)¥ 4—(B—D—Gluczgiflgalnosyl)benzyl al-

(37 _¥2 o g-—
A3 FEPTAE) 2, 6= M 4-(3'-Hydroxypropyl)-2, 6-dime-

— Q1 N = RGN Q7 _y_p_T)_2&
7 l-eonuriside € 16 ﬂﬁﬁ%ﬁgﬁﬁ? BD- thoxyphenol-3’-O-B-D-glucoside
A A ()R-
Phenyl g-D- 2 [I\]ﬂ%ﬂ:% ! OEB 2-Methoxyphenyl-1-O-3-D-
8 - 4 17 Feti-(1—2)-B-D— i % : :
glucoside - apiosyl-(1—>2)--D-glucoside
inch
2,6-Dimethoxyphe- 3,4, 5-=HAFIHI-1-  3,4,5-Trimethoxyphenyl-1-O-8
9 - nyl-p-D- 18 O-B-D-fr#li-(1>2)-8 ~D-apiosyl-(1—>2)-8-D-
glucopyranoside DT glucopyranoside

OGlu
(Pij;} /Y\/\/\/\/\M
(6]
(6]
=
2

H,CO OCH,
OH

! O H,CO
3 OH O
o Guo o
\/\)\/O |
H;CO o
o 3 HO 0
0
4 5 6
8:R,~R ,—OCH, R ,=OGlu,R,=R, =R ~H on
9:R,=0Gu,R,=Ry=R ;=R ;—R =H

10:R;=R,;=R s=OCH3,R =OGlu,R,=R =H
R, R, 11:R,=OH,R ;=R ;=OCH 3,R =OGlu,R ,=R;=H

12:R)=R¢~OCH 3,R,=OH,R =OGlu,R3=Rs=H H,CO OCH, 0
R, R, 13:R,=R~=OCHj3R,=CH,O0HR=OGluR ;=R ~H 0. .0 )l\
14:R)=R¢—OCH 3,R ;/=CH,=CH,CH3 R =OGlu,R =R s=H (6}

Ry  Rs 15:R4=CH, OH,R ;=OGlu,R =R 3=R5=R =H j;;(\
16:R,=R4=OCH 3,R ;=CH, CH,CH,OH,R ;=OH,R ;=0Glu,Rs=H HO OH
17:R,=OCH3,R; =OApi-Glu,R3=R =Rs=Rs=H OH
18:R;=R,~R =OCH;,R =OApi-Glu,R,=R=H 7

Y SRR AR A MG

Figure 9 Chemical structures of other compounds in Dendrobium officinale
PR Bt ) b 28 R e AT AR i) . HLiR I 25 B TR ER KA b A T B s R py el e 4k
F ], [A]— 7 b R PRI R B AR 5 B A A C A 3R SCHR PR I A TRl T %A B B LA
[ 2GR AR P BT, TR E Y 1L AP R CR & 4R I VEILBR R T B B B I B L A
AR OGN, 2557 3 a0 R AR F A BE R RS 000
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