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W OE M. gkadaaw s R b o A EA LR M-250 M-280 5K B89 5 ik . ik RE R B AFAE60 me/ke, 1 hE
WCIR o S AL BB UG VA B BR B RS AR PUAR, VA E R B S A 3 BB SRR A B 2R AR & - R/ — ] % % i e T b AR R A
4 M-250 \M-280 64 . 2538 & . & 3% 4 % Hypersil Gold Cis, 30484 0.1% F BR K 5% - T (B3R ) L ik 4 0.3 mL/min, 428
H740 C, AT A5 ul; KA T Ak ot 58 F R, AR/ B & X, FACRE 4 300 °C, & -F4 Mm% = E 4 350 °C, ARk
#4135 arb, #8h AR A 15 arb, "M & & )R A 3.5 kV, Bk W, & 4 30.40.50 eV, A7 seAam 56 B A 100~1 500, £E DR PR
TR R X AR AR 4 M-250 M-280 B T T35 B kel ) 8k S e B 4 9.13~912.94 ng/mL(r=0.999 6) ;
EFTFHRA3.04ng/mL, BN B RIAFZ G RSD<T5% (n=>5Kn=3); M4 & % 96.8% ~107.5% (n=5) ; IR % 97.1% ~
106.0% (RSD=1.8% ~4.7% ,n=>5) ; Ji ¥% o A Fa i 15 CHRA 24 h,—T70 CHRAF R L AR RAZ —T0 CHRAF 15 dJE kA
#RSD<12.8% (n=3), R AR P B AR EREH(41.3£5.7) ng/mL(n=12) , VAF3+ 42 E B F (RCF) 4% 1.0 i, /R =
# M-250 \M-280 89 JR & 3% B A A (493.0 £ 73.1) . (41.4 £ 3.0) ng/mL(n=12) . Zit %7 k24 A, TH TR P 5kt
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Determination of Dendrobine and Its Metabolites M-250 and M-280 in Mlce MS/QAMS
ql(Key Lab of Basic

LU Yanliu, HUANG Si,LIU Hao,ZENG Yao, WANG J1anq1u XU Yasm

Pharmacology/International Joint Research Lab of Eth of Education, Zunyi Medical

University, Guizhou Zunyi 563003, China) 9
ABSTRACT OBJECTIVE: To establish™ the detdgmination of dendrobine and its metabolites M-250 and M-280 in
mice plasma for the first time. M ere given dendrobine 60 mg/kg by intragastric administration, 1 h later plasma

were collected and treated. Wsing{ps ephedrine hydrochlorlde as internal standard and dendrobine reference substance as control,
the plasma con dendrobine and its metabolites M-250 and M-280 were determined by UPLC-MS combined with

quantigat f multi-components by single marker. The separation was performed on Hypersil Gold Cis column with 0.1%

etonitrile (gradient elution) at the flow rate of 0.3 mL/min. The column temperature was set at 40°C, and sample size
was 5 pL. Heatable electrospray ionization (HESI) source, scan/ESI® were applied and operated in positive ion mode with
atomization temperature of 300 °C, ion transmission tube temperature of 350 °C, the sheath gas velocity of 35 arb, the auxiliary air
velocity of 15 arb, the spray voltage of 3.5 kV, the collision voltage of 30, 40, 50 eV. The mass-to-charge ratio of detection range
were 100-1 500. RESULTS: The endogenous substances of mice plasma had no interference with the content determination of
dendrobine and its metabolites M-250 and M-280. The linear range of dendrobine were 9.13-912.94 ng/mL (+=0.999 6). The limit
of quantitation was 3.04 ng/mL. RSDs of intra-day and inter-day were all less than 7.5% (n=5 or n=3). The accuracy were
96.8%-107.5% (n=>5). Matrix effects were 97.1%-106.0% (RSD=1.8%-4.7% ,n=5). RSDs of the content of sample at 15°C for
24 h, at —70 C after three times freeze-thaw, at —70 C for
15 d were lower than 12.8% (n=3). The content of
dendrobine in plasma sample of mice was (41.3 +5.7) ng/mL
(n=12). The contents of its metabolites M-250 and M-280
were (493.0 + 73.1) and (41.4 % 3.0) ng/mL (n=12) with
Relative correction factor of 1.0. CONCLUSIONS: The
method is sensitive and accurate, and can be used for content
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&84 ¥ (Dendrobium nobile Lindl.) 5 2Bl 4 il /g
(Dendrodium SW.)FAH , 2= H =] 24 4L ) BH ff B0 2 1 24 FH
AR PR IR, X4 i A B R P R R
(P AR T2 )y Al b B T4 87 287, B
G PR A 25 AR Lk B SR S A T
P2 BE2E A 9T 2R B, &80 LR AE YIS & 80A fHY
FEIE Y, B IR RIVE A, AT LRG| I
JE VP I, 5 L2 A T L2 B R i Hh Bk, 38
AR IS B T PR TR s A T B AR
SR AR R Y VE R o i A f8H (Dendrobine ) J2
S B fRE AR P P f R B RRAE M R A, T A
[H15 9 o P N VS A1 i RS PRy T R YN T R AN
g 32 AR A M-250 . M-2801" | A% SC 7 I 5 il
e SR TR S RO €3 - BT — I 22 37k (UPLC-MS/
QAMS) , B YR T W /I B 3 mhof ikl B LA
P M-250 M-280 & BE () 7 1%, itk 2B BT A fRHI )
2yl E AR T SR o A ARHR S AR ) M-250
M-280 [ 26 1 LI 1

C. M-280

Bl RMER RS M-250 M-23040 e
Fig 1 Structures diagrams o 0\ and“its me-

tabolites M-250 aind M-2

Thermo Scientific Q Exactive PUARFT-# B, 37 L iE B
5453 MS 2 %5 Fil Thermo Ultrmate 3000 UPLC 2 %5 (3£
[E] Thermo Fisher 23 7 ) ; Genius 1022 ¥ & K& A= 75 (e [H]
Peak /A 7 ) s Milli-Q # 4li /K £ 4t (32 [# Millipore 23 7] ) 5
XS205 H1, TR (Fig+- Mettler-Toledo 23 7] ) ; XW-80 A i
TRAAL O T AR DL RAER il A5 B2 7)) s Miicrofuge
20R B3 B0 AL (55 E Beckman Coulter A PR F]) o
1.2 Z@m5ikH

A febag T BE G (AL S AR A R A M R A BR ST A
AL, 45 :D990100, 4l : =99.0% ) ; £h 2 DR R B % A
i CHP 6 2 d R e R AR e, L5 < 171237-201208, 46
BE:=99.9% ) ; LIE B R g4l , AR 3
1.3 ¥

(g € SPF 4% C57BL/6J /NEL 24 1, & {45 2 18~
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22 g, PR = FE R RS sh i rho 3R, St sh i A
77 A M AIE S 0 SCXK (i ) 2012-0005, 4] 55 il BF 21~
22 °C,J2J¥ 56 % ~65% , IG5 iF ] 12/12 he ARSI
A B4 B SL 0 s YR B2 0L 25 AR B bR

2 FHiEEHR

2.1 HES5%%

Wi /N BBENL Y A as AR IR FIZh 2540, R4 12 H,
SEEGHIAEE 12 h, A KK AR A A Fir e %
B, 25/ 60 mg/kg HE S A1 BHIK[LL 0.5% R H 3L
P4 R (CMC-Na) 7 B L], 25 (o6 B4 /)N R 1 45
AT 0.5%CMC-Na 54, 1 h 5, BRAEHUM 0.2 mL
FALRELOAE T, 1 856xg B0y 15 min, 433 L H A
2.2 BRHEIE
2.2.1 XTHESHIER RS SR MO0 BE i 15.52 mg,
BT 10 mLiE i, in QI 2 205 1R AT, RIS il
WA, T 4 CORAE & . HERRTLL Z GEFRRe , 15 5]
A0 T 4 o 51.73.15.52.7.76 . 1.55.,0.78
0.16 pg/mL XTSI

2.2.2 IR RERIBCER IR D RRER i 10.01
mg, B T 10 mL g+ 0 A I 2 TR AT B

il FIAT LA Z R

FF BRI 25
15 3] Pk TR O IR S Bk Ok 0.4 pg/mL I BRI -
M &

I3 HC100 wL 28 LS, A [R) o 2 TR B2 1 At
BROAT HE A 20w, 8 30 s, PR I A IR 20
uL F1Z i 200 pL, 1875E 30 s, 15 493xg 5.0 10 min, B |
W, RIS 5 MRS £ vk B 4 0l o 912.94,456.47
91.29.45.65.9.13.3.04 .0.91 ng/mL FIFRIEMAL S, H
b, TRV B 912.94 91,29 .9.13 ng/mL i A7 U 1M 3¢
FE i P AT R VA R T O IR, B A T A
545y
24 MRHRPLIE

B 100 pL I 3 FE 5, A 21 20 L, i€ 30 s, FF
MU A N BRI 20 wL T2 200 pL, i BE 30 s,
15 493xg #.0> 10 min, B F35W 50 pL, #EFE5HT .
25 BIGEHSRERY
2.5.1 s @igkE : Hypersil Gold Ci(150 mmx
2.1 mm, 1.9 um) ; F A : 0.1% B BR KB (A) -2
(B) , % BE W& (0~0.5 min, 5% B; 0.5~15 min, 5% —
95% B; 15~17 min, 95% B) ; ¥t i# : 0.3 mL/min; £ i .
40 °C;#EFERE 5 pl,
252 MSZME SRAR NS 2 U8 (HESD (1 25
FAb = AR IR £ 300 °C 5 1 F & B L - 350 °C;
BRI - 35 arb; SHBN R < 15 arb; BEZ5 L K. 3.5 kV;
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flf 8 1 < 30,4050 eV 5 B i} b (m/z) K IS ] - 100~
15005 A F /AL B A 2P 4
.70 000 FWHM.
26 ETEMEE

BL100 pL 25 (TS, JA 200 pL 2% , i€ 30 s,
15 493xg #5.0> 10 min, B3 BPAS 25 IR AR . HL
25 FLMSEARE S RV ISR S AN 2.4V T i Ak BiAS:
S ML, $ 267 W ik RE I e . 5 RN,
A B (M+H] m/z 264.195 9) K H A i 7 #) M-250
([M+H]" m/z 250.180 1) \M-280([M+H]" m/z 280.190 6)
B BE BF 1] 4351 h 7.76.7.73 8.1 min, 25 [T L2 TR A A
TR P oA T A ik S LA R ™ 1 M-250 . M-280 [
W o A b e LA™ ) M-250 \M-280 AL HE 25+
KIILIE 2,
2.7 ZMXR EETRMNENRELER

B2.37 300 5% LA b ERE I 2 I, SR AL (1/X°)
fe/N 3k DA R PR A TR 22 L S AR B
(v) , A7 fiPH o A 58 R A A s () R T (R0 43 A, 745 [
I )5 8 K y=—10""%*+0.043 2x+0.430 9(+=0.999 6) .
SEAL A A ARG 0 5T R R A R M Ll 9.13~
912.94 ng/mL, & & F BE & 3.04 ng/mL, £ I FR 24 0.91
ng/mL,
2.8 ERMER

B2.37 T ey | AT v R A A R A,
FEME , 10 55 A fRHIRU AT N bR e TR, 439003 A4 F1 Bl

T+ BT W 9T A0 45 5 0, SRR L 30
FINARIE AR, 43550 4 A1 B, @%
PR 2L ST, B/ Bx 1009 ¥'p\t SR 5

RUWFEL,

: l%%‘g—n% n— 5)

Results of matrix effect(n=>5)

B R gl —— AR —

it 912.94 106.0 33
9129 987 18
913 97.1 47

WER 23.50 104.1 22

2.9 BEEMEREER

B2.37 T fay A AT v R P T I L A
SRR E 5 UK, T H PRS2 B R B 2
FE 3 d, THEEH DR % R FERR R, a5 R AR 2.
2.10 FEMIRE

B2.37 00 B A AT B R A0 s LA b )
M5 15 CIRAF 24 h, — 70 CIRAFI R Vil 31K, LA
F—70 CL-AF 15 d Jahf b AR e M, S5 R L3R 3.
2.11 mEHFZPABFAIRE

Fi“2.47 WUT J5 ik AR 35 25 28 /N BRI 2R L 4
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“2.57 TN VAR A , TR MR S A SRR o
W R (41.3+5.7) ng/mL(n=12),
F®2 REEMEREEZZRLER

Tab 2 Results of precision and accuracy tests

| JE VR ng/mlL WE(ets) ng/ml  KEERSD, % FEHIE, %
AR (n=5) 912.94 981.7£70.9 72 107.5
91.29 973+44 45 106.5
9.3 88403 28 9.8
HIil (n=3) 912.94 9753+62.8 04 106.8
91.29 91.5+6.5 71 100.2
9.13 93207 15 101.9

x3 BREBEERLER(n=3)
Tab 3 Results of stability tests(n=3)

i JRIRE  ng/mL WEE(x +5) ng/mL RSD, %
15 CI#fE24h 91294 98114663 68
9129 9724511 52
9.13 87404 46
=70 CRIFFRE A3 912.94 907.5£61.0 67
9129 894472 8.1
9.13 86+1.1 128
=70 CIF15d 912.94 92234579 63
9129 995467 67
9.13 89407 79

2.12 — il &iFik T & 32 H @A R A=Y
M-250 . M-280 HJiK B

Fie— I 2 2.1 1730 44 25 40N BRI i 2 ke
i, DAAT SRHBROT BE ol SR 6 B 3222 57 T S5 dE R 22
i W= fux [(Wx A0 1AH B HAR 7 ) M-250 . M-280
FIHBE . b, W R RN A JoT i R B 5 fon SRR XA A TR
¥, Jttéukrlo WﬁEm@ﬁXﬂ’é%ﬁng,A iﬂﬁﬁﬁ%
T XF B i 0 1T s AR R I 4 Eio é?:.‘
FE St e A s ™ ) M-250 \N-280
H(493.0£73.1).(41.4+3.0) w

3 itig

jLEP T A A AR X 43 o A
5SS T AR ROk (A T AR
R84 A 32 B AR IS ) M-250, M-262 . M-280 FlI
M-296, DL K TTARARH Y 14~ =20l ™ M-44017, A
SCREIN T /0N SR S A R HR I P el A A
W) M-250 \M-280 PR o (HARAS A Rk A it ™ 9
AR I i, DA RO LA T 1 Aff R e 3 A7 A E 3K A I
Mo DR, ARG S T ARG s A vh ) — T 2
Py, DAHEHEAT 9 A 32 BRI ) M-250 . M-280 (4 &
=Y.

— I Z2 P T B DA B Y 2 P hR I E
HERRR AL, B RTTE KSR 259 B HL 70 1 5 P4y
Efﬂr”ﬁﬁaiiﬁfﬁﬂ (e [ 25 31 ) 34 iU 25 4 KAk 2y
Wy Kl ) KRR 25 B 7.0 R A 9 AN KA 259 . 2015 48
iR [ 2 L) (3 ) Fp i i R R A I U A5 A
PEM YR Z Y FE 238 bkl v, DU — 51
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RCFAE 0 1.0, 0] 42 DL ER R /1N BE A% B i 110 0 T FL
S B A3 AR INBER | R/ INEER, | B R B S T T Y
it FBREA RIS P M-250 \M-280 [ 4514
A M AR, an 1, R X AN i RCF
{8370 1.0, FF LA TRTREURE > 9 fpHmsoxe L it o 1 Yk 2
AT . (BRI T 2 — 25 B IR 5
2 BT ARWFFT T T — R R R, TN
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