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TEE: B R HPLC-MS W07 A i BRI Sl e T &R, ALAZEs i, TR &a R, Ak

A bk R BV YR 0 23 B 2R ) SinoChrome ODS-AP {G35%4E (4.6 mmx250 mm, 5 wm); i shAHH EE-0. 2% BE R K, A6 5 Uk
Wi; RFUFE 0.5 mL/ming HEE 25 C; MY K 334 nm, BIEE TR (ESI), B TR RERIE, £8 T
ERR ., EALAZE SR, T MR R BIAE 0.27~8.54 pg/mL (r=0.999 5), 1.25~40.03 wg/mL (r=0.999 3) .
1.25~40.00 wg/mL (r=0.999 3) . 2.70~86.70 wg/mL (r=0.999 6) JuFHNLIECER R, FE0RE E 5300
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Analysis of methanol extract from Dendrobii Caulis by HPLC-MS and determi-
nation of four polyphenols
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ABSTRACT: AIM To analyze the methanol extract from Dendrobii Caulis by HPLC-MS and to determine the
contents of syringic acid, oxidized resveratrol, rutin and naringenin. METHODS The analysis of methanol
extract of Dendrobii Caulis was performed on a 25 °C thermostatic SinoChrome ODS-AP column (4.6 mm x250
mm, 5 wm), with the mobile phase comprising of methanol-0. 2% acetic acid flowing at 0. 5 mL/min in a gradient
elution manner, and the detection wavelength was set at 334 nm. The data were collected in negative ion mode
using electron spray with ESI source. RESULTS  The syringic acid, oxidized resveratrol, rutin and naringenin
showed good linear relationships within the ranges of 0. 27-8. 54 pg/mL (r=0.999 5), 1.25-40.03 pg/mL (r=
0.999 3), 1.25-40. 00 pg/mL (r=0.999 3), 2.70-86.70 pg/mL (r=0.999 6), whose average recoveries
were 100.63% (RSD=1.35%), 99.72% (RSD=1.63%), 100.04% (RSD=1.12%), 99.95% (RSD =
2.16% ), respectively. The content of polyphenols in different samples were significantly different, with the highest
content polyphenols in Dendrobium huoshanense C. Z. Tang et S. J. Cheng. CONCLUSION This accurate,
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stable and reproducible method can be used for the quality control of Dendrobii Caulis.
KEY WORDS: Dendrobii Caulis; syringic acid; oxidized resveratrol; rutin; naringenin; HPLC

AfHE 2 =B — K s, FREA 74 DR 2
AR, AT 50 2R 2GRN A2
MR T R DU (MRAR ) B5) ok B,
2015 AERR (P 24 ) WO A RS Bk R A
A A 2 BHEY) 48U 8 Dendrobium nobile Lindl. |
BiRE A5 ¥ Dendrobium chrysotoxum Lindl. E% i Val
f8} Dendrobium fimbriatum Hook. A% EE i S H 7] &
T AR R S Bl T4 2R, Bk R 22 R
B A 5 Dendrobium officinale Kimura et Migo Y1
Mk, B s B, MR T . Bk
PR ST A MR B AT A S A i
IR A S OB SR A R, R
TR T . B, ZHE . BT O
A SCHRAE B TR R 193 R 45 22 B 26 Lo A SR A 52
5 IR E, BB Jr i B BE TR
Ekambaram G 2" X K B Y N-FT -V il 3E-N-
RIRIEE S INFAEE SRS Rl e I DS SORC P RSN 6
AR FIRIT R, AL RS B9 R A
iRk 55 T 7 R PR BT T P R AR 3P B9
BRSBTSk B S T M B AT R
T HA SR,

ARIEARZ , A%, A STk E SR
T BN R BN R SR AR A gk, Ak
S FZ AR A 2 R0 e, AL
>R HPLC-MS 3254 fifh Y 1 i B vy A 2 1l o ok
TP tEsrAr; #7 HPLC i [W B 5 A fibep T &
M2, AALBEZE P T IR RS AR, JFIE
BORTR] S A 77 Ml A Ak v 22 B 2 100 1 5 A 2
S, LA G o s o il R B FH S (AR
1 ##

L1 B mERORAE-ZeME 2 7 BT (Finnigan™
LXQ™ W ik A, & [ ZE 3R R KRB A A
AR 1260 = R0RHH (1S AL (36 2R A T])
FA1204B 7387 K- (LRS- B R T) 5
BuchiR-200 MUfig %78 %A% (Fi+t: Buchi 22 7)),

1.2 ## xRS AEAE A EE (CAS29700-22-
9, WARETEERARAF); THM (CAS530-
57-4) . T (CAS153-18-4)  (UJII4E v f3 4= Wyt
FAMRAT) ; MR (CAS480-41-1) ( LIEERIHE
EYEARAIR A A o W Ak, Halnh
OyATal, TR AR, BB B A AR A LA
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fish o AR AR B 2R N Z RIS HiAth 10 it

AR BN . WL, =rE . TLP94E 4,

TLIR KA PR A 2 e dh, (R 1,
x1 #ERER

Tab.1 Information of samples

%' i g
S1 RS AR CRE) TRUEL
S2 MR AT 5%) LRUELL
S3 AR REE) TR
S4 ilipay g =y TR
S5 BARTR) TR
S6 B B A O GRAEL
S7 i B AT 2R) 73 cHll
S8 BRECATRHOREE) GRAEL
S9 BRECAHT2R) LR
S10 BREZ A (I TLIRER IR
SI1 BREAT B () WL, L
S12 R AR ) WIVLARTE
S13 BREAHORELE) =HEH
S14 BREARHTF %) =MEY
S15 BREATHOREL) ZHEER
S16 BRECA L) bt 2|
S17 SBUAAE) SR
S18 e 2a) QB PN/
S19 IKEAT IR ) P it

2 HEE4R

2.1 BHRSERA G BRI R | g, KWK
FE, IHEE 20 mL, 70 COMAAFEFETC Kk, $RI
WHE 2 b, UEE, MEWORUEZET, FRiE N R
W, JFERE S mL, i 0.45 pum {HFLE
IFE

2.2 MBRIERA S PRI IR S
PN EEHI AL R 1 mL & T AR 8. 54 pg, AfbrzE
P 40,03 g, ST 40.00 wg. Al ZE 86.70 ug
(TR G 0T BRI 35, AR IR 1 mL, B GH RE
15— RGNS ) o f v () 0T RS, A5

2.3 o #%&M  SinoChrome ODS-AP # (4. 6 mmx
250 mm, 5 pm); GAIAHPEE (A) -0.2% RBEER/K
(B), BBIEBEM (0~20 min, 30% ~45% A; 20~
30 min, 45% A; 30~40 min, 45% ~50% A; 40~
60 min, 50% ~55% A); PRFFE 0.5 mL/min; £
MK 334 nmy AL 25 °C; #AERE 10 pl,
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ESI W & F A&l JHHE 3.5 Kv; X
(N,) B 10.5 L/min; 1S (N,) K
1.5 L/min; BEEESR N ASR; EHERE
315 °C; BAEHRIE-30 V, RHe®E AR,
FHIEJEFE m/z 50~1 000, MS/MS Filff# fE & 50% .
2.4 AMXZER OKEWR “2.27 PAyXT R
MW 1 mL, B RE, HA R SRk
FEY 6 TR . TE “2.37 TSET ke, LIGTH
B AsRR (V) , RS REE MR As bR (X)), i
e, S5HE 2,

K2 BEHHBBXER

Tab.2 Linear relationships of various constituents

PR

% [l )1 7 r B
(pg-mL™")
THmR Y=27.895X+10. 856 0.999 5 0.27~8.54
FAbA# N Y=76.712X-0.95 0.9993  1.25~40.03
T Y=18.093X+7.9208  0.9996  1.25~40.00
i Y=7.588 1X+13.367  0.9996  2.70~86.70

2.5 FEFHEK

2.5.1 WEERE R - SEw, 7
“2.3" WA FIESERE 6 I, K 10 pl, Xt
e S A TR RN RSD 43510 1.69% | 1.03% . 1. 82% .
1.98% , RHUERT B R AT

2.5.2 HEEMRKE  HE—HOREES 6 4y, &
“2.17 TR kAT 6 il s W, 7E

“2.37 WA R 43 B RE 10 pL, & WETEL RSD
SR 1.19% . 1.30% . 1.68% . 1.33% ., FWi%
JrikEE R,

2.5.3 REMIRE BRI, TE
“2.37 WM, 4T 0, 1, 2, 4, 8, 16,

24 W4 HEFE 10 pL, Wt L RSD 4351 0. 85% |
0.81% . 1.36% . 1.60% ., 7B 7E24 h
PIRRE PR R AT,

2.5.4  JAERISCRIRES  E S A =R it
2itt, Jte iy, A Rlm A R E 5y B 4. 27
20.02, 20.00, 43.35 pg/mL BT &R, Al
FUEE L T Rl RIS XTI 0.4, 0.5,
0.6 mL, #% “2.1" Wi N kil & abl s, &
“2.3" WIAMFTFUERE, MRS AR, SR NES,
2.6 WER I HPLC-MS 54 % HPLC-MS
XA iR P RO v b 2 B a3 R AT P 40 A DL I
1, WRIESEISIER IR IR, LIMEE, 515
U K BRI {8 4 A O SCHER . SciFinder
I M 5080 17 46 AR ™ B P WAL s () R 8K ™
Y1, TR N 10 MMEE PR Ehi, Hdik

x3 BESMELRKERXBER (n=6)

Tab.3 Results of recovery tests for various constituents

(n=6)
o FiRbed/ AR, AR, AR RICR/ SFRREIC RSD/
g pe pe pe % % %
THE 1.0004 3.1561 1.7080 1.7800 102.37 100.63 1.35
1.0035 3.1659 1.7080 1.7593 101.15
1.0044 3.1687 2.1350 2.1742 100.35
10086 3.1820 21350 21361 98.56
L0111 3.1899 2520 25870 99.73

0023 31621 2.5620 2.6351 101.62
A4k 1.0004 9.3719 8.0060 7.8908 97.39  99.72 1.63
RPN 10035 9.4009 8.0060 8.0632  99.54
0044 9.4094 10.0075 10.0766 99.75
1.008 6 9.4487 10.0075 10.0860 99.84
LOITT 9.4721 12,0090 12.3259 101.85
1.0023 9.3897 12.0090 12.1017 99.99
BT 10004 4.9583 8.0000 8.0384 99.86
1.0035 4.9737 8.0000 7.9849 99.19
1.0044 4.9781 10.0000 9.9048 98.55
1.0086 4.9989 10.0000 10.0400 99.90
10111 50113 10.0000 10.1841 101.34
1.0023 4.9677 10.0000 10.1887 101.39
Rifz% 1.0004 15.6757 17.3400 17.0147 97.22  99.95 2.16
1.0035 15.7243 17.3400 17.4175 99.54
1.0004 15.7384 21.6750 22.4783 102.98
1.0086 15.8042 21.6750 21.7117 99.44
1.0011 15.8434 26.0100 26.6652 101.91
1.0023 15.7055 26.0100 25.8055 98.61

100.04 1.12

%%&éﬁME@Eﬁ%m%ﬂo%%ﬂ%%

500
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"o LA
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A HPLC i &
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B. BB
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Fig.1 Chromatograms of various samples
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*® 4 REUW HPLC-MS #& &R
Tab.4 Detection results of extracts by HPLC-MS

Y= tp/min [M-H]" R/ (m/z) Ak EY
1 21.02 197.23  153.11, 181.24 CoH\0O5 TR
532.77, 515.62, 497.02, 473.42, 443.16, R )
2 24.32 533.53 CosHyOp3  FFEEF-6-C-o-L-FTHIAANEFE-8-C-B-D-ANF )
413.45, 383.42, 353.47
3 25.67 533.23  515.21, 473.33, 433.29, 383.27 CypsHpsOy3 T3 ZE-6-C-B-D-ANE-8-C-a- L-FIRAFEH 1)
4 27.15 417.39  402.29, 181.24,166.26,151. 19 CpHyOs T HERE
649.99, 619. 86, 545.97, 425.88, | 6-C-[ ( 2-0-a-thamnopyranosyl ) -B-glucopyrano-
5 29.58 709. 91 C3H3044 o]
335.79, 289. 11 syl ]-1-C-( a-arabinopyranosyl ) -apigenin 2]
6 30.35 243.24  227.29, 201.39 CiH 0, S LR
; 5301 3340 532.77, 515.62, 497.02, 515.29, 503.54, CoHg0n P26 8. Co L MR R
. . %2 -6,8-_.-C-a-L- DEAISE
473.45, 443,28, 413.45, 383.31, 353.40 BUeTE AT
691.43, 649.42, 619, 61, 589.69, 545.66, 6-C-( a-Arabinopyranosyl ) -1-C-[ ( 2-O-oi-tham-
8 36. 83 709. 69 C3pHy0y4
499. 56, 485.66, 413.50, 337.51, 98.21 nopyranosyl ) -B-golactopyranosyl ] -apigenin/ 2}
9 41.78 609.24  301.04 CyHz0 T
10 58.98 271.34  227.33, 177.21, 151.17, 93.22 CisH 05 Ml 20

VE o FORZ XIS A

2.7 AAEME

2.7.1 HPLC (i 7 “2.37 AN FiIkE,
Xof R A R 1 ] DL I 2,

60

50t ) 4
40y 3
30

20+ 1

10 A

ob—1 . . .
10 20 30 40 50
t/min
A ST

10 20 30 40 50
t/min

Bk i

L THR 2. fAHEMSE 3.0 5T 4 MR
1. syringic acid 2. oxidized resveratrol 3. rutin 4. naringenin
E2 &M% HPLC BikE

Fig.2 HPLC chromatograms of various constituents

2.7.2 FESEAEMNE % 2,17 TRk
HOAEK TR, B <2.37 WM TR UERE, eSS
FERT S BT S A R, SRR S,

3 iFig

3.1 ke JRUEEH 10 MESY, HPb sk
PR R B A A R A TP A 81, A T 2R
1226

RS ERSESEENTEER (pg/g)
Tab.5 Results of content determination of various consti-

tuents (pg/g)

% THM®  AAENEE NT LE
S1 2.7318 - 26.573 8 78.088 9
S2 3.1978 - 26.629 1 90. 540 1

S3 14.812 7 56. 623 4 22.9358 169. 889 2
S4 32.306 0 28.623 4 26.797 7 157.852 17
S5 29.778 8 48.246 9 27.2310 178.003 1
S6 2.730 8 158.942 7 - 86.521 5
S7 3.5010 155. 697 4 - 88.497 9
S8 26.485 5 13.618 4 23.648 6 117.107 1
S9 25.500 2 15.579 3 23.869 7 113.351 4

S10 3.6509 11.878 6 2.690 0 10.977 3
S11 22.712 6 10. 849 0 6.602 3 13.115 7
S12 2.002 3 15.792 9 2.681 2 8.803 7
S13 5.0333 11.964 0 11.337 8 81.985 4
S14 18. 626 7 14. 800 2 6.201 7 11.6359
S15 6.921 8 11.280 1 14.002 4 42.073 9
S16 3.156 1 9.371 9 4.958 3 15.675 7

S17 22.482 6 - - -
S18 5.170 3 - - -
S19 3.963 0 - - 162.118 5

T -FRARM

AABRE T EERAYR . PUAL, PURTE. UM
RN | ESY7S Al (S

3.2 ZERpAT LA ORI B2 A ARHRE [R] I
4 Fh 2wy, BEINAREEmESAREST
BREZATARE, R L Bk B A ik T At 7 M R B A1
it HR B AR OGN E T AR . A R A
M ER ;TR A e T AR L T I B
R KEARIE BT AR AR R 5B A
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MEBCA B E B TER, AR SFA R 2
MR AR ER T2, 530k [24-26]
FRIEAS R A b Ah s ) AN )7 Hb i 2k B A Ry il
Iy ZEFBR 5, R FTII R E LL kA
il PG oA R, B —aE Rt
3.3 @i PEScHk [27-28] RGEZBZE NS
7E 240 ~280 F1 300 ~400 nm 2 N K 3 Bl A Wi
I ARSCEGZELT 334 270 nm 2 NI K, &
IUAE 334 nm Ab45 B 19 6535 I WY R4, RIS
K HER T HEE-0. 2% BEFRFIZNE-0. 2% MR 2 i
MR R, RITTHEVE RS, & o ik
WY R 4f, or e B B T AR 25, 30,
35 CHRABRORAFEm , K25 CHE, 501
ik g e Y BiF; H8 TR = 0.5, 0.8,
1. 0 mL/minX} 3 B3R 52, 2B 0.5 mL/min
BF, R0 e B, Rk, Ao &k
“2.37 iR AERIE,

AWFFE ST HPLC 35 [F) B A it T 7 1R
FALEIF R T ORI RS AR, O IAME
W, faifE, SEEEL, AT A B RS,

SE k.
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[EEEEZY, 2016, 27(11); 2738-2740. (28]  JEREZF, BRZELL, BUR. Wivras gk o e w2 sl o =
[27] BEL, BUM, TIRT. ST E 280 8o 53 b WOBAH B S8 SCRE i S [ 1], 254 2% ik, 2013,
gEpy S e [ )], db s MOk K A 2 d), 2016, 38 (1) 48(15): 1261-1265.

HPLC ;2GRN E L ZEH 6 F 5

* B, Pk, RzE, FE#R"
(FEFEHKRF, I 8T 530200)

WE. By @7 HPLC 3 [RIEH @2 JLE AL Antenoron filiforme ( Thunb) Rob. et Vaut. & FER . JFULZEHR . S
. OBAER, WER, KBERWSAERE, 7755 LB 80% H IR FH COSMOSIL 5C,,-PAQ Aif#tF (250 mmx
4.6 mm, 5 pum); TLEhAEFEE-0. 2% BEER AR, BREEUEML; R 0.8 mL/min; XK YT, AR 35 C,
R o MU ES ABEINAME R R R (r>0.999 0), ~FEIEE IR 85.95% ~103.40% , RSD 2y 0. 5% ~
3.0% ., it kMR, EE ML, WTHTIURER BRI,

XKER. Jules; WETR; FILRRR; SR, BAEm; TR, KBREE,; HPLC

hESES. R284.1 XHEFRERG. A XEHS: 1001-1528(2020)05-1228-05

doi: 10. 3969/j.issn.1001-1528. 2020. 05. 024

Simultaneous determination of six constituents in Antenoron filiforme by HPLC

LI Jun, LU Ru-mei, LI Yun-qing,  LIANG Chen-yan"
( Guangxi University of Chinese Medicine, Nanning 530200, China)

ABSTRACT : AIM To establish an HPLC method for the simultaneous content determination of gallic acid, pro-
tocatechuic acid, iso-quercetin, ellagic acid, quercetin and luteolin in Antenoron filiforme ( Thunb) Rob. et
Vaut.. METHODS The analysis of 80% methyl extract of A. filiforme was performed on a 35 “C thermostatic
COSMOSIL 5C4-PAQ column (250 mm X4.6 mm, 5 pwm), with the mobile phase comprising of methanol-0. 2%
phosphoric acid flowing at 0. 8 mL/min in a gradient elution manner, and the dual-wavelength switching detection
was set. RESULTS Six constituents showed good linear relationships within their own ranges (r>0.999 0),
whose average recoveries were 85.95%-103.40% with the RSDs of 0.5%-3.0%. CONCLUSION  This
accurate, stable and reproducible method can be used for the quality control of A. filiforme.

KEY WORDS: Antenoron filiforme (Thunb) Rob. et Vaut.; gallic acid; protocatechuic acid; iso-quercetin;
ellagic acid; quercetin; luteolin; HPLC
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