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[ Abstract | Objective: To establish an ultra-high performance liquid chromatography-triple quadrupole

tandem mass spectrometry ( UPLC-MS/MS ) method for the simultaneous determination of ten flavonoids in
Dendrobii Officinalis Caulis and compare the flavonoids and polysaccharide contents in samples from different
habitats. Method: The determination was carried out by an ACQUITY UPLC BEH C, (2.1 mm x 100 mm,
1.8 wm), with 0. 1% formic acid-water (A) and 0. 1% formic acid-acetonitrile ( B) as mobile phase for gradient
elution. The flow rate was 0. 6 mL-min ', and the column temperature was 40 °C. MS instrument was equipped
with ESI™ ion source, and the extracted ion chromatograms were obtained with negative ion detection mode,
quantified by using peak area. Result: The ten flavonoid components had good linearity, r >0.998 5, and the
precision, repeatability, stability and accuracy of the established method were well-validated, RSD <3% . The
recovery was 96. 6% -104. 7% , RSD <3.5% . The results showed that there were significant differences in the
composition and content of flavonoids in Dendrobii Officinalis Caulis from different habitats; the contents of
polysaccharide and mannose in the 14 batches of samples were consistent with the pharmacopoeia standards.

Conclusion; The established method is proved to be rapid, accurate and sensitive for the determination of

flavonoids content in Dendrobii Officinalis Caulis. Moreover, the quantitative results combined with Chinese

Pharmacopoeia indexes may provide basis or the improvement of quality standards of this herbal medicine.
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Table 1 Information of Dendrobii Officinalis Caulis samples

No. 77 No. 7
ofc-1 RS a ofc-8 LR al
ofc-2 TR b ofc-9 LRI a2
ofe-3 IR ofc-10 WL RS b
ofc-4 P P AR ofc-11 WILKE a
ofc-5 WL T Dk ofc-12 WL KE b
ofc-6 T X a ofc-13 ZRFCI

ofc-7 WL X b ofc-14 LS

LE R a, b ORI T AR ARl 2 7 RRE s al a2 Sy R IR
TR — A ARl 2 A TR R RE

ACQUITY % % UPLC™ I-Class & %4 ( % H
Waters 23 ], G35 VU 7 = FE B 28 L L2 AW L A
B HERERE FEIELAT L R 51 K6 28 A Empower ™
3 (1% T AR, ), API6500 U U 25 #T- -2 M 85 1~ B i 3%
X (3 ABSciex 23 A, oA B FMWi% # 11) , DHG-
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MM 400 #YJE 5 2K B AL (% [ Retsch 23 #] ) , New
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Fig.1 XIC chromatograms of 10 batches Dendrobii Officinalis Caulis samples
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F2 10 MEMER S LC-MS/MS RiZ MU ESH
Table 2 Optimized LC-MS/MS parameters of 10 flavonoids
% tg/min B X m/z EIREE/V Tlf 3 BE 5/ eV S5y /v
R 2.78 268.9/148.9 -17 -33 -24
T & 2.78 271.1/150.9 - 166 -25 -16
% 2.26 287.1/150. 8 -70 -19 -16
SXEEER 2.94 299.0/256. 1 - 140 -38 -22
M iz 2.31 300.8/178. 8 -118 -26 -27
YA 1.61 302.8/285.1 —-44 -18 -26
SRZER 2.98 314.9/300.0 - 166 -30 -25
G 1.47 463.1/300.0 - 191 -38 -25
S M T 1.51 463.1/300. 2 -29 -41 -33
T 1. 44 609. 2/300. 0 ~145 —44 ~25

VAR — 20 Fi B L 6 A AN [R] Jo e B 1Y X TR A
W 203,24 TUR 2RI E o DL BEAE o6 9k 12
X(mg-L~") Ry REAR b, (o i B Y Ry YAk b 45 5

F3 I0MEMERSEBEXRER

Table 3 Linear regression date of 10 investigated flavonoids

)9 75 7 LA AL 5 P i R R e (S/N) 2%F 3 Al 10
IR T X 7 4 € B A2 S e AR T FR (LOD) il iz fiK
ERR(LOQ) , W3R 3,

Ry EYEY, ¥ r 2R Ml /mg- L ! LOD/pg-L ™! LOQ/pg-L~!
FE Y =396 622X + 210.87 0.999 5 0.0110 ~ 0.176 0. 688 2.293
Tl Jz 2% Y =228 112X + 15595 0.999 4 0.011 6 ~ 5.933 2.897 9.657
A Y =1 000 000X +12 458 0.999 8 0.0159 ~ 1.018 3.978 13. 260
G R TEHE Y =674 983X +1 218.8 0.999 8 0.013 8 ~ 0.222 1.734 5.780
Wit iz 2% Y =2 000 000X +2 560. 8 0.999 7 0.014 6 ~ 0.233 0.911 3.037
Y AL Y =3 000 000X +5 287.9 0.999 7 0.012 6 ~ 0.201 0.392 1.307
REEE Y =165 784X +498. 46 0.999 6 0.0102 ~ 0.653 2.552 8.507
& v kT Y =2 000 000X —1 921.7 0.999 5 0.0119 ~ 0.612 0.299 0.997
S Y =6 000 000X +347. 92 0.999 4 0.0152 ~ 0.485 0.237 0. 790
T Y =10 000 000X -9 566. 2 0.998 5 0.017 4 ~ 17.843 2.178 7.260

2.6.2 KEWELUE ORI IR — IR A 0
BOELEVERE 6 UK, 70 B30 3¢ 10 A>3 i 28 B 73 (14 06 Th7
BR8], 353 0 RSD 2305 £ 1. 8% ~2.9%
0% ~0.2% , 2 WAL AR AT % 5 R4

2.6.3 FEMEIAEK BRI RN 6 iy 4218 2.2 0
N 5 ik ] A Y A R, AR E T A% B
HHM RSD f£ 2.0% ~2.6% , KW JrikHE M
R4f.

2.6.4 FRoEMEY BRSO, 0 T
0,2,4,6,8,12 h I %= 4% ji o3 W i AR, JF 3158 L RSD
TE 1. 1% ~ 2.9% ,FRWIRWRAE 12 h WHRGENE R4f .
2.6.5 finREISCRGLEE IR — R B A RHRE
9 B3, 53R 3 A, 3N A RS B L AR IR S

- 50 -

X B RV, 4 2. 2 T 5 43 N S R TS 4
SR A R 4 R R A A [l i R
 96.43% ~104.75% , RSD ¥ <3.5%
2.7 ZHESHBWESRNE S5 HSEESE
W 5E S W /N4 IR AR B O AT . 14 R
SFe VB 19 B T ML RE L AR R B S AN kR TR A, 4
He W8 2.2 TR J7 B2 4 A0 0, O B — 25 A RE A
Hh R 2 B B L 4 RN 4 TR

T 5 SR S, S [ RE S B R 285 B2 Y 2 A
GRTAERRMER . %W ik E &
e, A3 26. 87 pg-g ' O RS R R
R R U B 1.20,0.91 pgeg ' HA
JRAF S G BOAE 0.5 pge g™ BATR o Hooh i 3R
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x4 FEABRERPFIONEMELSREFBINE (n=5)

Table 4 Contents of 10 flavonoids in Dendrobii Officinalis Caulis (n=5) ng-g -!

No. i3 Tl e 2% X BRHEHE MER HBEMR REER S48 RWkT AT
ofc-1 0. 69°¢ 30. 26" 0. 54" 0.20% - 0.27 1.37¢ - - 0.68
ofc-2 0.25¢% 20. 83" 1.01¢ 0.30° 0.15 0.35 1.08" 1.39 1.20 118.16
ofc-3 0.45° 22.09" 0.76 0.20% - 0.15 0. 88 - - 0.36
ofc-4 0.39' 27.11° 0.86° 0.29° - - 0.46° - - -
ofc-5 0. 38" 38.28° 0.95% 1.30° - - 0. 72! - - 0. 14
ofc-6 0. 521 12.65° 0.68" 0.20% - 0.15 0. 16" - - 2.13
ofc-7 0.28¢ 18.26¢" 0. 36" - - - 0.74" 0.26 0.17 11.69
ofc-8 0.20° 15. 24" 0.22} - - - 0.29" - - 0.44
ofc-9 0.27" 19. 68¢ 0.37 0.20" - - 0.27" - - 0.82
ofc-10 0.23" 16. 69" 0.70" - - - 0. 49¢ - - -
ofc-11 0.78" 41.22" 2.19" 0.29° 0.14 0.98 2.12¢ - - 0.22
ofc-12 1.07* 72. 66 5.80° 0.37" 0.23 1.51 2.02° 0.56 0.45  34.42
ofc-13 0.27" 22.02" 1.77¢ 0.17° - 0.74 0.83° 0. 65 0.56  30.45
ofc-14 0. 46° 19. 18¢# 0.56¢ 0.20 - - 1.03¢ - - -
Bl 0. 44 26. 87 1.20 0.29 0.17 0. 49 0.91 0.72 0.60  16.64
W =7 RN AR IR TN i BR R AN 7] 7 B R R [ RE & & it AP AR e 22 57 P <0.05(K 5 7)) .

LN A 2 BRSPS A A R A B

HORT IR L TR A RE R B 22 B R R I

EEAETTARER O b B A E) 118,16 wg-g ', MIHTIT
1 a FEAIUA 0.22 pgeg ™'

B o A A R — R, Ho
BiAh R Z S, ARV 4 AR A 7E 20 ~
30 pegrg LWV L AR TE S HERE A R A BT
10 ~20 pg-g™" I IL K A 2 L RE S R & 40 500 16
40 pg-g LA b B RESL WK A 2 AibRE Sk
N %) B T S B 3 6 B MR — A B, 2 e RE L 5
BZERTESBINTE2 pg-g ' UL, BEESTHAR
A5 B 5 5 I B A E00 Bk 2.19,5.80 pgeg T,
3 TR PSR R 8 0,78,
1.07 pg-g ™' [REES FHARE S 7800 % /9 10 Fl
BLAT T, A 2 BRSBTS A R R
A 1 I A S

BRAERE RIS DR E R W E 205 T
W ME SRR S, G5R BN, 14 RS 20
J i S BT 25.91% ~50. 40% , 1 8 4 o it 43 B 7E
19.28% ~33.51% ,

N FH SPSS 19.0 B, AR & i &, 2
Wy, &R HER, FRERMOS S0 H RS i
TTRGERIENH CRITA MBS R5EHERE) . W
TR UL (& 2) , S BE B e 2 A2 A7 B A5 3 40 2505

RS HEAHERTSESHERSENRE

Table 5 Contents of polysaccharide and mannose in Dendrobii
Officinalis Caulis %

No. e H R

ofc-1 50. 40° 30. 68"

ofc-2 43.55° 25.31"

ofc-3 45. 64" 30. 42"

ofc-4 46. 00" 27. 88"

ofc-5 48.33" 31.17*

ofc-6 46.33* 25. 42"

ofc-7 49. 69* 33.49°

ofc-8 47.35° 27.36"

ofc-9 47.87° 27.70"

ofc-10 43.90° 26.63"

ofc-11 25.91° 19.28°

ofc-12 33.37" 20.98°

ofc-13 47.91° 30.79*

ofc-14 49.00* 33.51%

R 58— 25/ & FE A ofc-1, ofc-2, ofc-3, ofc4 , ofc-
13,8700 = AR B 2R ofe-6,
ofc-7,ofc-8 , ofc-9 , ofc-10, ofc-14 , A L& L Wi 11 k
T A SN SR 6 A 5 77 DA ity B SR 2 5 WiV
KRG ofc-11,ofc-12 PHAEFE S RN —H . ERERKE
.51 -
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Fig.2 Flavonoids content clustering of Dendrobii Officinalis Caulis
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