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Chemical compositions and content variation of Dendrobium officinale
from different habitats based on UPLC-QTOF-MS
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Abstract : The ethanol extracts of Dendrobium officinale from different habitats were analyzed by UPLC-Q-TOF-MS. Data anal-
ysis software combined with local database was used to analyse the chemical composition. A total of 32 compounds including
(-) -lirioresinol B, fructose phenylalanine, vanillic acid, p-hydroxybenzoic acid and dendrobine were identified , among which
13 compounds were common components. The contents of gigantol and naringin, the two main components of D. officinale , were
quantitatively analyzed. The results showed that the contents of the two compounds were different in the ethanol extracts of D. offici-
nale from different habitats. The content of dendrobiol ranged from 0.080 0 to 9.593 5 mg/g,and the content of naringin ranged
from 0.032 1 to 0. 187 3 mg/g. The results showed that these two compounds could be used as potential quality evaluation indexes
of D. officinale. This experiment conducted a comprehensive and systematic analysis of the chemical components in D. officinale
from the main production areas in China. The results confirmed the accuracy of previous studies,and further proposed that the two
types of compounds are potential new indicators to improve the existing quality evaluation standards of D. officinale.
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Table 1 ~ Geographic information of D. officinale samples from different habitats

B bl X/ 8 % Eaijiey s Fe

Province District Locality Longitude Latitude Identifier Source
Pt (-2 BT 97°94' 24°71’ TP1 AT FiE
T 98°58’ 24°43' TP2 AT Rt
B - 97°85’ 24°01" TP3 N TFE
iy - 103°82" 25°60" TP4 AT Rt
10 BT 99°60’ 24°82’ TP5 N T FfE
ART) 5213 102°39’ 22°99’ TP6 A TR
& 103°22" 22°78’ TP7 N TR
3u] 103°68’ 22°98' TP8 N LF
I 7 WL 99°82’ 23°47' TP9 N T Fpig
IR 99°24' 23°14’ TPI10 N TRl
PYXLRR AN St 100°77’ 22°00' TPI1 N TR
B 100°45’ 21°95’ TPI12 N Ll
)i 101°56’ 21°45' TPI13 AT Rt
pall] I F 105°05' 24°04’ TP14 N TFiiE
b 104°19’ 24°04' TP15 N LF
Trk 104°21' 23°39’ TP16 NN
A BRI 101°10’ 24°00’ TP17 ATl
T, 101°86’ 22°58' TPI8 PR
IR Il - 113°27" 23°15' TP19 YN
R 1l - 116°33’ 31°39’ TP20 PR
NG - 116°53’ 31°74' TP21 AT
WL Il %2 - 119°72' 30°23' TP22 PR
K& - 121°03’ 29°14' TP23 YN
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Waters Xevo TQ-S j# = RO €017 - = 8 PUAL AT
SR T i B Y (35 [E Waters 2\ 1) ) ; Agilent 1290
UPLC/6540 Q-TOF j /2 &4 M AR €5, 33 5 156 U B A1 K
7} TA) 5T 1% (3B Agilent Technologies 7\ #) ) ;
BT125D £ 53 K1 K- (38 2 F W Bl A AL S A IR A
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Table 2 Yield of alcohol extract of D. officinale from different habitats and quantitative results of standards

45 Identifier 135 Yield(% )

&1 Content( mg/g)

it Gigantol Hil1 iz 2 Naringenin
TPI 11.45 0.107 6 0.032 1
TP2 16.39 1.303 0 0.103 3
TP3 11.91 1.289 9 0.063 1
TP4 7.34 0.080 0 0.047 7
TP5 11.72 0.302 4 0.073 8
TP6 14.36 0.096 2 0.076 1
TP7 11.70 0.250 4 0.046 8
TP8 11.20 0.448 0 0.078 4
TP9 13.66 0.1940 0.080 6
TP10 8.40 0.128 5 0.042 8
TP11 16.05 0.341 9 0.114 0
TP12 17.35 0.520 5 0.116 2
TP13 9.71 3.4325 0.072 8
TP14 10.95 0.471 9 0.1259
TPI15 15.12 0.279 7 0.163 3
TP16 17.84 0.658 3 0.187 3
TP17 14.61 3.578 0 0.1417
TP18 12.27 0.208 6 0.093 3
TP19 7.33 0.309 3 0.069 6
TP20 6.80 8.828 4 0.087 7
TP21 7.87 9.593 5 0.103 1
TP22 10.41 1.459 5 0.060 4
TP23 9.06 0.727 5 0.0516

T R S A R A2 b B E TR

Note ; All results are calculated by dry mass.
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Fig. 1 Fingerprint of 23 alcohol extracts of D. officinale
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Fig.2 The MS/MS mass spectra of moupinamide (A) and naringenin (B)
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namide (16 ) |, 2’-O-Rhamnosylvitexin (17 ) | il jz &
(18) .dendronobiloside A(19) {5 f}5 (20) | Pinellic
acid (21 ) . N-isopentenyldendrobine (22 ) | dihydroco-
niferyl dihydro-p-coumarate (23) . densiflorol A (24) |
2-methyl-1H-indol-7-yl B-D-mannopyranoside (25 ) ,2-
hydroxydendrobine ( 26 ) . vanilloside ( 27 ) . aduncin
(28) .acuminoside (29) FEHE R (30)  N-Jz =-%F F

& (31) | eicosyl caffeate (32) 45 32 Ffi ] fEAF
TERAEY) o XIX 32 Fh Loy EA T — 2 o0 HT iR,
(-)-lirioresinol B (1) | fructose-phenylalanine (2) | f4
kB (S5) (XS 7 ELR (6) (vicenin 1(9) (T (13) |
moupinamide (16 ) #ifi iz Z (18) .41 fittiy (20 ) | densi-
florol A(24) .vanilloside(27) .aduncin(28) f7fE 2 (30)
&5 13 P B YRRk A A i

K3 TRFMHKERABUFRIEEER

Table 3 Identification of chemical constituents of D. officinale from different habitats
o WL b
R ARE ey - CAS % cative - WA T Identifier
. . Molecular . molecular Fragmentation
No. tg (min) Compound CAS NO
formula mass (m/z) T TP TP TP TP TP TP TP
(Da) 1 2 3 15 18 20 21 23
417.1.329.1,
1 4.24 (-) -Lirioresinol B Cyy Hy Og 6216-81-5 418.44 167.0 . + + + o+ o+ 4+ 4+ o+
143.0.111.0
2 4.74 Fructose-phenylalanine Ci;sH, NO,  31105-03-0 327.33 326.1 + o+ 4+ o+ o+ o+ 4+ o+
3 5.69 FHAR Vanillic acid CgHg O, 121-34-6 168. 15 153.0.109.0 + o+ o+ o+ - - + -
4 7.75  FPREEAEWER pHydoy- 0y o 99967 138,12 137.093.0 4 - - 4 - - o+
benzoic acid
5 9.09 A1 f#H8, Dendrobine CiHysNO, 211591-5 263.38 210.1.159.1 121.1+ + + + + + + +
6 9.24 X} E R p-Coumaric acid ~ CoHgO5 501984 164.16 163.1.119.093.0+ + + + + + + +
YA A RS -
7 9.65 STEEAEER mHydow- g0 4755003 16416 163.1.019.0.93.0+ 4 - o+ 4 + 4 +
cinnamic acid
8 9.94 Vicenin 2 Cy;Hzy 045 23666-13-9 594.52 593.2 401.2 383.2+ + - + o+ o+ o+ 4+
9 10.97  Vicenin 1 CpsHyg Oy 35927-389 564.49 563.2.395.2.295.1+ + + + + + + +
10 11.50  Apiin CpeHyg Oy 26544-34-3 564.49 563.2 .119.1 + o+ - + o+ o+ - -
11 12.22  4’-0-Glucosylvitexin Cy7Hz0045 38950-94-6 594.52 593.2 .330.1 + o+ - + o+ - + o+
. < 579.2 517.1,
12 13.12  Acanthoside B CogH36 015 7374790 580.58 417.2 369. 1 + o+ -+ o+ - 4+ -
13 14.13 27T Rutin Cy;H30 044 153-184 610.52 609.2 3000 + + + + + + 4+ +
6-C-a-L-Arabinopyranosyl-
14 14.91  8-C-B-D-xylopyranosylapi- ~ C,sHys 015 677021-30-6 534.47 533.1.457.2 e
genin
15 15.49  Vicenin 3 CpeHog Oy 59914919 564.49 563.1.459.2 337.1- - - - - + - -
16 15.85  Moupinamide CisHyNO, 66648439 313.35 312.1 + o+ 4+ o+ o+ o+ 4+ o+
- 577 .459.2 |
17 17.60  2'-O-Rhamnosylvitexin CyyH3 0, 64820-99-1 578.52 282.1 259, 1 -+ o+ o+ o+ o+ o+ o+
18 18.43  #ii}iz & Naringenin CisHp, 05 48041-1 272.25 271.1.151.0.119.0+ + + + + + + +
19 20.46  Dendronobiloside A CyHigO,  370557-49-6 564.66 563.2 447.2 239 - + - + o+ - + o+
20 21.95 £ ffHE Gigantol CisHi304 83088-28-2 274.31 27133'71 123171'92 o+ 4+ o+ 4+ o+ o+ o+ o+
21 23.08  Pinellic acid CigH;, 05 97134-11-7 330.46 32219]. 11 ‘212399- ll o + o+ + o+ o+ o+ o+
22 23.60  N-Isopentenyldendrobine Cy Hy NO,  50304-67-1 332.26 331.2.241.0 + o+ - + o+ - + o+
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%23 3 ( Continued Tab. 3)
4 =Y
P R, " i
P (B & . CAS 2 clave - FEITA T Identifier
. ) Molecular o molecular Fragmentation
No. tg (min) Compound CAS NO
formula mass (m/z) TP TP TP TP TP TP TP TP
(Da) 1 2 3 15 18 20 21 23
23 23,75 Dibydroconiferyl dihydrop-— ¢ 1y 6 ysasa3004 33038 320230722411 + - 4+ - 4+ o+ o+
coumarate
24 23.94  Densiflorol A CieHigO4 303088440  272.30 271.1 oF o+ o+ o+ o+ o+ o+
25 25,10 2Methyl-UH-indol Tyl -y oG 1619904221 309.31 308.2.225.2.91.0 - - v+ + o+
D-mannopyranoside
26 25.66  2-Hydroxydendrobine CisHysNO;  29414-86-6 279.37 278. 1 - -+ o+ o+ o+ -+
27 27.21  Vanilloside Cy,Hy5 O 494.08-6 314.29 311.2.233.2.153.0+ + + + + + + +
28 29.33  Aduncin CisHigOg  62655-15-6 294.30 293.2 oF o+ o+ o+ o+ o+ o+
29 29.79  Acuminoside CyiHy040  120163-17-9 448.50 447.1 .225.0 - - - + o+ -
30 30.32  #HEAR Palmitic acid Cy6Hs, 0, 57-10-3 256.42 255.2 oF o+ o+ o+ o+ o+ o+
31 31.27  Paprazine C;;H;;NO; 36417864 283.32 282.0.147.0.121.0- - - - + + - -
32 32.90  FEicosyl caffeate CyHigO, 905726672  460.69 459.4279.2  + o+ - o+ - o+ - +

TR+ 7 ACRAGIN R X A B, © - A B G R X AP B

Note:“ +” means that this substance is detected ,and “-”
2.3 WMEREESH

Y PR BB 74 it , ) PP s e BSOS [ v 5 P T
HEARTE 2. o HH 8 v R0 AR £ 33 - — 3 DO A AT
FRIB BT IR HIAYL (Waters Xevo TQ-S) F 2k 43 # AN [
77 MR v A SR R B 23X T R A BT Y =
WA SR BIAH R 100% 7K (A)-100% 2B (B) B
BEVERE , UE B E 4 :0 ~4 min,20% —35% B34 ~7
min,35% —100% B;7 ~8 min,100% —20% B;8 ~
10 min,20% B, &3 K 280 nm, i # 0. 3 mL/
min , {4341 %1524 ACQUITY UPLC BEH C 4 (2.1
mm X 50 mm,1.7 um), 7EFTESH P EREZL
N WS (MRM) £ 475 & 3 B o Ao ki ) 5 24 i

A

0.00
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1.00
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#J% Concentration (pg/mL)
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| Rl
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means that this substance is not detected.

BRAE R m/z 302. 85—287. 85 ; #il1 Bz 2 114 25+ 2L BR
8 m/z270. 81—150. 81, 1 fRk s FiAh i 25 A9 e
JEFNREAE REHE 5300 30 'V 120 eV, Pifbndyid F oL
TSR < BV TR BE 350 °C, A 77144 600 L/
EEHEE 2.5 kV HERAAR T 150 L/h, fif 1<
R 0. 10 mL/min,
2.4 FHiEFEE
2.4.1 AR KA LH

e I8 H bRl A B A e o7 1 0, B AN [ v
JEVRARIES U, AR HESS WO B (o, g/ mL) 55 X6 10 1)
WETRIAR () FESTARIE R e an &l 3 Frm . | B4 4 figt
i (14 28 M [ )9 )5 By =337, 766x , 760 ~ 180 pg/mL
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Fig. 3  Quantitative standard curves of gigantol ( A) and naringenin (B)
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WeFETL RN, 25 AR G IR C R RAT M OC R B
(r)#40.999 7, Al Jl ML RIH A2 y =213
346x,7E 0 ~5 pg/mL ¥ BEMLIE N, & H AR b & W4
PESCHR RAF AHC R B (r) 2 0.999 5. 1 fsh i i 4
HH BRI E 5 BR 430 R 0. 18 wg/mL ({5 =3) Fl
0.70 pg/mL({FMELL =10) s Al B 3K BOAS H BRANE Ht
PR35 0.30 pg/mL(fFMELL =3) F1 1. 03 pg/mL
(fFMetk =10),
2,42 EHRMHER

WERRARI 15 55 7= b g FE 5 10 mg, AT FR & 6

i, BEATRE AT , AR AR v 25 RS L ) Jo
(o IR A X R v 22 (RSD) o JUASA530
P& 04 RSD #9/NF 5% , U7 1k A B BRIE -
2.4.3  ZefReElK g R

AR A o o A B R A B2 3R 0 i e e
i, 8 LS WD ERE dh PP S IE I IR i, BEEAR
18 =P B IR o IR [T e S 56 (- 2 [ e R
AR Ao e 22 K0 UL 4 L9 45 R U 75 /Y
Y J3E BE T AL A 20K

x4 EREI KL

Table 4  Standard addition and recovery experiments

&Y s i mliv&s AR AR 2
Compound Added amount( pg/mg) Recovery rate( % ) RSD( % )

f it Gigantol 1.0 85.2 1.4
2.0 90.5 0.7

4.0 93.1 0.5

i 2 Naringenin 0.5 87.6 2.1
1.0 92.4 0.7

1.5 90. 1 1.8

2.5 ARBMMHMEINSESH

A R 2 — ik B A ik b L B A
ABTFEFR IR T LA SR I N B 38
S0 MY C 25 A FE AR A 2 21 400 1) i a8 240 g 1 i 4
(91 A ORI R A AR ES A R AL R 38
A4 ELAT VR I o Al 3 N At rh —
UL B IS TG My, BA PR PR R i
BT, PRI O R G GBI T, BA T R T
RHTE o I REAR ST I R A A
AL A T AE B 2 B, X P I AT AR PR
el P DR, 2 IO fih i A I 2R A O Ak B
A fikn R ERR AL G W, L A f dn
4 PR

PN OH
Q HO o) ©/
o
HO
o—

OH O
20 18

B4 FAHE(20) RiEER(18) &4
Fig. 4 Structures of gigantol (20) and naringenin (18)
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3 WitE4&iR

245 FHAE ) 1) 136 PR R AZ FLUR AR A i B
TS — T T2 AR A Bl T s R
PR 253 B R ik 25 55 D) — O T AR K R R
W L R L H R AT AR A S RN () 45 A
X it Bt A A S, X 2 FH AR ) A Y
WA, DL — A2 500 SR 46 Aokt vh 25 41 1647 o
BN IR R T —E R R BT Bk
AR Z AN B A AT A S AT
ST T T AT X S A Ay
Bk R A fRH 2 A4 o B DGR R, 3R T AR AR K A
FRIAR T 255 R K A ikt o 22 [B) (R BB &R, XF R B A1
fRbBT R PPN A R ) S S e B 2

AWFFEF] ] UPLC-Q-TOF-MS X5 AN [] 7 Hi 114 42k
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