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Analysis of chemical constituents of Dendrobium huoshanense flowers based on
LC-MS and GC-MS
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ABSTRACT. AIM To establish LC-MS and GC-MS method and analyze the chemical constituents of
Dendrobium huoshanense C. 7. Tang & S. J. Cheng flowers. METHODS LC-MS was performed on a Zorbax
Eclipse C 3 column (2.1 mmx100 mm, 1.8 pwm), with the mobile phase comprising of water ( containing 0. 1%
formic acid) -acetonitrile flowing at 0.3 mL/min, and electrospray ionization was operated in both positive and
negative ion modes. The GC-MS employed headspace solid-phase microextraction for sample preparation, and the
analysis was performed on an HP-5MS column (30 mX0.25 mm, 0.25 pm), with the following temperature
program ; initial temperature 50 °C (held for 2 min), increased at 5 °C/min to 180 °C (held for 5 min) , then
raised at 10 °C/min to 250 °C (held for 5 min), and electron impact ion source was employed. RESULTS A
total of 62 compounds were identified by LC-MS, including 35 flavonoids, 4 coumarins, 6 alkaloids, 6 terpenoids,
3 amino acids, 2 polyphenols, 2 ketones and 4 others. A total of 101 volatile components were identified by GC-
MS, including ketones, aldehydes, alcohols, esters, ethers, and acid. CONCLUSION

comprehensively analyze the chemical constituents of D. huoshanense flowers, and provide a scientific basis for

This method can

elucidating its pharmacodynamic material basis.
KEY WORDS: Dendrobium huoshanense C. Z. Tang & S. J. Cheng; flowers; constituents analysis; volatile oil;
LC-MS; GC-MS
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Fig.3 MS/MS ion chromatogram and fragmentation pathway of isoquercetin

a6 fEIEE FHET, REEE 579  min, W TN m/z479.118 9 [M+H] ",
min, WESFFEFUEHR m/z581.150 6 [M+H]", #  MWHSFH C,H,0,, BB HERE—0
MHAF2UN CoHyg O, M HEWT S5 Ok —43 ?%%W%%ﬂ m/z317.065 6 [ M+H-Gle ] *, =M
FNHRBHER] m/z 449. 108 3 [ M+H-C,H,0,]"; % — IR C R Z: CH, 153 m/z 302. 042 2
B NER 5 FHE TSR] m/z 287.055 2 [ M+H- [M+H-Glc—CH3]*, BEDE—4F CO 5] m/z
CH,0,-Gle 175 i — £ B £ CO J5 /™= E m/z  274.047 0 [M+H-Gle-CO*; 4 4 2#E 4% H C
259.060 2 [ M+H-C,H,0,-Gle-CO ", #EM H AT e P& 4E RDA 213 2] m/z 153.018 4 [ M+H-Gle-
M2 -3-0-Z5 A5 SUBEFE S, LR 4, C,Hy0,]7., 149.023 6 [ M+H-Gle-C,H,0, 1", %
AW 17 FEIES PR T, L8 EE 7. 11 B COJar A m/z 127.039 2[ M+H-Gle-C,Hg0,-CO |7,
3665



2025 4 11 H ok 7 November 2025
a1 FE M Chinese Traditional Patent Medicine Vol. 47 No. 11
N ap = ==] S ] —H L9J
LT RE 5 A R -3-0- A, WKL S,
1.2
e 1.0 287.05521
—~ 08
o 0.6
% 04 | 8609707 97.02000 910834 545.12988 58128284
0'3 | 7300914 8502908 :fz g:g}gn w7319 :?Zg},:su_owzz leg;)lsl;:gwi133882213141}0228?377 331 3772)6: 00793 4941939170?59572(;3377411933 563.140398115094
100 200 300 400 500 600
mlz
+ + + +
B 1 1 1
OH oH
HO. o O HO. o O O on O o
\ | O | HO. o HO. o
° OH -C4H,0, 0 CoHy 05 ‘ ‘ -co O ‘
OH O g o OH =T, om0 on 7, OH ———» OH
\éi:[ OH O OH
OH OH OH
OH OH OH OH
m/z 581.150 6 m/z449.108 3 m/z287.0552 m/z259.060 2
B4 LFEEH-3-0-2% WHEH MS/MS BFiRE R X EREE
Fig.4 MS/MS ion chromatogram and fragmentation pathway of kaempferol-3-O-sambubiosid
80
—_ 70 317.06564
S 60
: 8
30 )
B 20 7302910 g 305 9900458 145.04965 163.06021 21092223 261.07611 273.06070 30204218 31565073 35508118 395.07611  443.09723 46110837 479-11914
|8 61 rfzvxo 85 “‘Z"‘OZ‘/ 97()2X941274)3‘)22[53 01837 29089845 0631 2x5:<)w‘5$m“)vm<85 7”3201)6552 0759383 07578 425.08661, /
100 200 300 400 500
m/z
+ +
1 o
on
on ol
HO o
. . HO. O 0. : O -co on
| ! on on O
on on & OH O
U/}}TO /L\:ﬁ ~0-CH, m/z302.042 2 m/z274.047 0
Gle HO._ 0. J‘\ ,;,j +
(X e Y — n
on b T om Ty OO
HO™ 7 oH on o Ho. o
on e co
m/z479.118 9 m/z 317.065 6 % on ‘o on
Kl
m/z153.018 4 m/z 127.039 2
+ +
~
on
0‘(:ll,
nc

A5

m/z 149.023 6

RRER-3-0-HFHEHF MS/MS BFRER X FAERE

Fig.5 MS/MS ion chromatogram and fragmentation pathway of isorhamnetin-3-0-glucoside

3.2.2 HUEREEY FEEUEREXLEWH TS
T/, EIEEFHRERX T2 B ENST
BT HITEOE R TP PR AR fudE
BRIE | BRI/ KA T L/ HE SRR R e BB Y 5
ARG, Ho, R BRI LR i T 5k 2
X — 2 AR O TR R B W Z5 S
PRAE T SRR

G 20 7R E & BT, fRE R 7.39
min, /T8 TR m/z265.107 1 [M+H]", #E
MHAFH €, H,,05, KE—IF H,0 155 m/z
3666

247.096 5 [ M+H-H,0]", #t—#Mi% CO 153 m/z
219. 137 9 [ M+H-H,0-CO ", 435 5 0 Kb 2445
#| m/z 134.096 5 [ M+H-H,0-CO-C,H,0O ] F &5
F, HENE TR AAERTEEE ", W 6,

3.3 BELasELERsETER Ellaf
TEIR GC-MS BB T VLK 7, LSt 101 FpE
RAE B K AR N R, A FE 25 18 Fb
(28.56% ). MEZE 13 Ff (26.272% ), BEZE 9 Fh
(11.408% ), A& 1 A (5.004% ), ks 3 Fp
(4.27% ), 22325 8 P (3.085% )., M2 4 Fh



2025 4 11 H ok 7 November 2025
474 F1 Chinese Traditional Patent Medicine Vol. 47 No. 11

(2.272% ) . B2 4 AP (1.969% ) . kel s A K3, 5, 6, 7, 8, 8asN A -2H-ZE-1-F
(0.656% ). M 25 1 A (2.186% ). We 28 (5.787%). 1, 4-— W K2, 58 (1-2 %) %
(1.039% ), HAZE 4 Ff (0.198% ), HHHXTE  (504%), T B (4.175% ), 2-& % 35 T [
BEE (>3%) WAL o R 2-T I (4.147% ) | 40 TI IR I lE (3.24% ) . N 8 TR
(14.089%) . 4- (2, 6, 6-— H F2-3F 2 Ji-1- (3.135% ), W2,

) 3-THE-2-FR (12.683% ). 2, 5, 5, 8a-PUH

250 219.13785
—~ 19.13
S 200
= 235.00651
" o
,E 150 15107542 175 07}4?87 s oo 2700654
’
o 100 12106508 13108566 145.06488 | 15908051 205.08597 . I
il 97.02888 . 5 199.07547 510693
50 70.06579%0-09700 12207148 134096303 = 06488‘ 247.13289 265.19882
04 1 “ il il Lo A NI Ll “H‘ l
50 100 150 200 250
mlz
T+ TJ, _]+ j+
4o o o 4o o. o o 1O o HO o
HO H,0 HO co ) -C4H;0 p
B
= P Z = —
HO
m/z265.107 1 m/z 247.096 5 m/z219.1379 m/z 134.096 5

6 BERHE MS/MS BEFRE R AINEE

Fig. 6 MS/MS ion chromatogram and fragmentation pathway of peucedanol

+TIC GN240930 -513004.D

45
4.0
o 35
2 30
X 25
® 20
15
1.0
0(5) g ‘ ‘ I ll l hn : L X B
5 10 15 20 25 30 35 40
t/min

B7 BEUAMEERERSHNEETFRE

Fig. 7 Total ion chromatogram of volatile components from D. huoshanense flowers

x2 BELUAMAEFERERSEEERREENSE

Tab. 2 Identification results of volatile constituents from D. huoshanense flowers and their relative contents

BT LR/ min P g3 P (107%) X E/%
1 4.309 PR C;H,0, 0.074 0. 659
2 4.309 1, 3- R CsH,0, 0.085 0.754
3 4.317 1-C 4 -3-F C4H,,0 0. 245 2.183
4 4.383 2SR CeHg Oy 0.352 3.135
5 4.398 3, 4-HI R A vk CeHg 0,4 0. 146 1.302
6 4.398 47K H C3Hs0, 0.236 2.106
7 4. 469 2-C IR TR CeH,0 0. 465 4. 147
8 4.479 3-H2-Cf% C;H;;N 0.031 0.278
9 6.539 P C,;H,,0 0. 145 1.289
10 7.949 1, 1, 3-=HER Ik CgHyg 0.028 0.252
11 8. 089 7 C,HqO 0.122 1. 084
12 8.556 1-B 45 -3l C,H,,0 0. 320 2.847
13 8.591 PRI CeH,,0,4 0. 085 0. 759
14 8.62 B IR L iR CsHgO, 0. 084 0. 749
15 8. 944 5] C;HO 0.030 0. 269
16 9. 089 E R C5H,,0, 0. 086 0.762
17 9.997 2-ZFEC CgH 0 0.182 1.621
18 10. 004 N, N'-Z IR T CgH N, 0, 0.032 0.288
19 10. 005 N-2-THR3E 2 o CsH,NO 0. 024 0.210
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P> LR/ min EA S 3T P (1070)  AHXT S RE/%

20 10. 072 5-C LI G-1-F7 P CgH,,0 0. 050 0.442
21 10. 447 L CsHgO 0. 049 0. 439
22 10. 815 2,2, 3, 3-PUFLE LA T b C;HsN 0. 064 0. 570
23 10. 819 SR -2 W CgH,,0 0.295 2.631
24 10. 822 JiR 2.2 CU R CsHyyO5P 0.074 0. 656
25 11. 124 i CgH 0 0.123 1. 100
26 11. 129 5-F 33 SRR FR TR 2, TR C,HgNO, 0. 037 0.327
27 11.189 2- F AR L -N- R R i g CgHysNO, 0. 038 0.337
28 11.968 3-Z B4 F Rt - 18 CgH ;g0 0.026 0.232
29 12. 043 THR-1-LA%HE-1 5-Z 1 3-4-CUR FER C,4H,,0, 0. 038 0. 341

30 12. 159 3, 4-ZHEE-1 52 T CgHy, 0.245 2.186
31 12. 160 T CoH 40 0. 469 4.175
32 12. 465 LW CgH,,0 0. 130 1. 161
33 13.579 J2-2- J-6-T- —Ja T CoH,,0 0. 094 0. 835
34 13.792 R -2-F-HE CoH 0 1.581 14. 089
35 14.010 X -1 508 CoH,60 0. 009 0. 082
36 14. 878 + CoHy 0.010 0.088
37 15. 067 ZEE CoHyO 0.029 0.262
38 15. 070 1, 4-H JE-1H-BRmE CsHgN, 0.010 0. 092
39 15.319 2-1F G HE vk I CoH 40 0.013 0.112
40 15. 499 5-£F-2-H 3 -3- P CoH;50 0.022 0.192
41 15.513 4-T- W5 TR ik CioH;50, 0. 045 0. 400
42 15.589 T2 iR CioHy0, 0.019 0. 171
43 15.755 2-IR CoHpg 0. 020 0. 181
44 15.942 4,4, 5- =3 2 FIkEEE 1 3-ZEAHC K Cy Hy0, 0.017 0. 154
45 16. 190 KRB CioH,0, 0.018 0. 164
46 16. 688 4-(2, 6, 6-=H IR HIE) -3- T M -2-f Ci3Hy 1.424 12. 683
47 16.910 THR CoH 50, 0.032 0.289
48 16.973 -2 R CoH,0 0. 029 0.254
49 17. 109 3-FRELH LT CgHg0, 0.010 0. 089
50 17. 260 1, 2-30(4_ WAL Ohe 1 2 % C,sHyN,0, 0.014 0.127
51 17.313 2-(3_WIEE 3_AHEETHE) 1 3. ZHURER CyH,sNO, 0. 048 0. 425
52 17.319 4975 T B R g CioH,,0 0. 364 3.240
53 17. 445 1, 1, 3-=H3E_3_(2_H3E_2_TNIEHL) BRIk C,Hy 0.011 0.102
54 17. 446 3-THalR TR C1Hy0, 0. 027 0.24

55 17. 640 LT CigHyy 0.010 0.087
56 17. 861 —Pg C; Hp,O 0.014 0.124
57 18.077 5-Zf3E-2-H E SR Y CoH 0, 0.076 0. 676
58 18. 148 HRAT IRt C;3Hx,0 0.032 0.284
59 18. 166 (R*, R™)-4-W B-oe (1-F JE-2- PO 2 ) 4 T it C,H60 0. 023 0.204
60 19.242 3-H5 T He-6- FP SR R iy CoH},0, 0.023 0.205
61 19. 374 AT g CoH,40, 0.018 0.158
62 19. 458 1, 4-"HHE 2, 5-XW(1-43%) % C,H,, 0.572 5. 094
63 19. 653 3-FREE2, 2, 4-— W IGIR-2- RN R CpHy4 05 0.024 0.217
64 19. 958 K- Ci3Hy0 0.193 1.719
65 20. 198 SR IR L CyHyNO 0.015 0.135
66 20. 427 AR D Ci3Hy0 0.005 0.040
67 20. 503 10, 10-—FI3-4-Z B =3R[5.1.0(1, 5) ] 8% C,4H,0 0.011 0. 102
68 20. 741 2, 4,7, 9-UHIIE-5-28 -4 7-T 8 C14Hy0, 0.013 0.119
69 20. 857 6-F JE-5-(1_H I 2 58) -6 8- —J-2-1i C3H,0 0.288 2.569
70 21. 179 9-4fC-T- 1% F ik CoH305 0.039 0.345
71 21. 641 B LR C;3H,O0 0.070 0.627
72 21.741 ARZE R H g CoH,00, 0.013 0.119
73 21.920 (E, E)-8-F3-7-(1-FH3)-3, 5, 7 LB )F-2-F C;3Hy,0 0. 041 0. 361
74 22.250 B-4H1=F ki CpH60,4 0. 031 0.276
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P> LR/ min P FR R2E(107%)  AXF /%
75 22.295 (R., R,)-6-(3 ZIhHE-1-FANIi-1-3% ) -3- 32 3k-6-F k-2 P C3Hy00;4 0.033 0.290
76 22. 445 4-(2, 6, 6-=HFE-1 3 AT ZH-1-2E ) -3- T H-2- C;3H,50 0. 031 0.277
77 22. 447 2T FE-5-H3E-2'-(3 5. I FLIEHTBEIL ) (-6-F R CyHyoN, 0, 0.011 0. 097
78 22.518 B4 [l Ci3Hy0 0.016 0. 140
79 22. 644 2,5, 58a-PU 33, 6, 7, 8, 8a-/NA-2H-Z5-1-H C,HyO 0. 650 5.787
80 22.935 9-F M TR L g Ci1Hy 05 0. 068 0. 606
81 23. 114 2, 4-T AT EAK C4H,,0 0.017 0. 150
82 23.253 2, 6- " FREFEHR C;HgO, 0.063 0. 562
83 23.46 3, 5-ZEREEE C, H;40, 0. 105 0.938
84 23.623 Uk PN g C, H60, 0.019 0.169
85 23.919 A-ZRAE W Cy5Hy, 0.010 0.091
86 23.920 2, 7-H Bk sk C,H,N 0.010 0.093
87 24.749 N, N-T-Z.3%-4-F 3L 1 i iz C,H;;NO 0.015 0. 136
88 24. 852 6, 10-—H13£-3, 5, 9-+—=J#-2-fiil C13H,0 0.015 0. 137
89 25.116 3, 8- HI L2 b CioHyg 0.014 0. 127
90 25.554 3-FRHE-B-K TR C3Hy0, 0.016 0. 142
91 26.010 2,2,6, 7-PUFF-10-52 =3R[4.3.1.0 (1, 6) ]28-5-Fi C;;H,0, 0.021 0.186
92 26.234 T CoH,,0, 0. 043 0.379
93 26. 764 SMEIRR CppHi60;4 0.011 0. 100
94 26. 771 4-FRIL BRI 24 C;3H,y0, 0.047 0.416
95 27.923 + R T R Ci5Hz0, 0.010 0. 087
96 29.928 TR A R g Ci5Hy 04 0.015 0.138
97 33.681 R 1 H I C;H5,0, 0. 032 0. 289
98 35. 430 FRHER £ T Ci3Hz0, 0.011 0.099
99 37.271 9, 12-F/\IERR (Z, Z)-ThE CyH3,0, 0.084 0.747
100 37.377 SV JFRR P i CoH;,0, 0. 025 0.226
101 38.36 (Z)-3-1-L)-5-H C,7Hyp 0.011 0. 101
4 itig B, WA AR RS FE T E LA

AMFFE T LC-MS MEE A b o 3 5 2 1y
62 Pk pl oy, IR HEIZE, HEREK, ARR.
A, AR . BRI, HR I s
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GC-MS HAR, M ILA BHET S 1 & 101 F
FERVERSY, TR | Wk B BRISE, H
P2 2 Pk & T 6] 19 8k K2 A e T 4 A i
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