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Analysis Chemical Constituents in the Stems of She Medicine Dendropanax Dentiger and Establishing
HPLC Fingerprint of Its Anti-inflammatory Active Fraction

LIU Min!, ZHANG Xiaogin?>, HUNG Shengwu®, YU Le!, FAN Lei!", CHEN Meng', CHEN Zhangjin',
CHEN Guiyun!, CHEN Qinming', GU Zhengbing®(/.Lishui Institute for Quality Inspection and Testing, Lishui 323000,
China; 2.Lishui Hospital of Traditional Chinese Medicine, Lishui 323000, China; 3.Zhejiang Chinese Medical University,
Hangzhou 310053, China; 4.Taizhou Danding Biotechnology Co., Ltd., Taizhou 225400, China)

ABSTRACT: OBJECTIVE To confirm and analyze the chemical constituents in the stems of Dendropanax dentiger, and
establish the HPLC fingerprint of its anti-inflammatory active fraction. METHODS Compounds were isolated and identified
by LC-MS, NMR and other analysis instruments. HPLC with Waters Sunfire™ Cis column(4.6 mmx250 mm, 5 pm) was used.
Mobile phase consisted acetonitrile-aqueous solution including 0.2% formic acid and 0.2% tetrahydrofuran with gradient elution.
Detection wavelength was 256 nm. Column temperature was 30 °C. Flow rate was 1.0 mL-mim™! and analytic time was 80 min.
Injection volume was 5 uL. RESULTS Ten compounds were isolated and identified as chlorogenic acid(1), 3,4-O-caffeoylquinic acid
methyl ester(2), 3,5-O-caffeoylquinic acid methyl ester(3), 4,5-O-caffeoylquinic acid methyl ester(4), saikolignanoside A(5),
rutin(6), kaempferol-3-O-rutinoside(7), syringin(8), coniferol(9), sinapaldehyde glucoside(10). Under the same fingerprint
chromatogram condition, the methodological results were satisfactory to 12 batches of the anti-inflammatory active fractions.
And the similarity range was 0.901-0.992. CONCLUSION The stems of Dendropanax dentiger mainly contain phenolic acids,
flavonoids and phenylpropanoids. The established fingerprint can not only reflect the chemical basis of anti-inflammatory of the
She medicine, but the identification method also is simple and reproducible. It can provide a scientific basis for the quality
evaluation and the confirmation of main anti-inflammatory active components of the stems of Dendropanax dentiger.
KEYWORDS: stems of Dendropanax dentiger; anti-inflammatory; active fraction; HPLC; fingerprint
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Tab.1 Sample information table of Dendropanax dentiger

B g5 SR FEHM
1 7K T S X P LU A 2018-07-02
2 7K 7 7 L B A A 2018-07-07
3 MK T = FEL R A 2018-07-09
4 7K AR BHEL R 3 2018-07-09
5 WK R T L R 2018-07-14
6 MK T 2018-07-19
7 7K e S T 2019-03-21
8 A T 2019-03-21
9 HK % B B H & 2020-04-10
10 tEHEA T 2020-04-27
11 A7k HE T 2020-05-24
12 KT 75 FH B R 2020-06-14

A A 2 F I 20 2N A AR RN, SR IR
AR R, 2R R T, BE T 2R A Rk
JERR(1) . 3,5-0- " WMHEREFEZE TR (3, Sk IR
A), T(6). INZEM-3-0-ESF/BETR(T) . T &/
(8) 5Ny, RIS AR BT E T iE E
UANES I DR V3 0

R2 HMEZFENEHEFE)TE
Tab. 2 MS and MS? attribution of compounds of the stems
of Dendropanax dentiger

(3]

B 0 R o 7 R
2 Mwa T e AR L, TR ]
min

1 372 46 417 [M+COOH] 209 [M-H-glc]” ZT&HH
191 [M-H-caffeoyl] ZRJFR
301 [M-H-rha-glc] T
LA -
285 [M-H-tha-glc]” 3-O0-%
Gy
3,5-0-—
353 [M-H-caffeoyl]” MEBEI:
ZTR

2 354 46 353 [M-H]

3610 61 609 [M-H]

4 594 6.5 593 [M-H]

5 516 6.8 515 [M-H]

1 gle BATHERE A (MW=162); caffeoyl IIMEBEIERE H(MW=162); rha
BT (MW=146).

Note: glc glucose fragment(MW=162); caffeoyl caffeyl fragment(MW=
162); rha rhamnolide fragment(MW=146).
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Fig. 1

IR AR -8R 3415 4-ILZRM-3-0-5 A 1T 5-3.5-0-InMEBEREZE TR .
Ton current chromatogram of reference substance and test quality spectrum

A-TIC chromatogram of mixed reference solution; B—extracted ion chromatogram of mixed reference solution; C-TIC chromatogram of the sample;
D-—extracted ion chromatogram of compounds in the sample; 1-syringin; 2—chlorogenic aced; 3—rutin; 4—kaempferol-3-O-rutinoside; 5-3,5-O-caffeoylquinic

acid methyl ester.

Sephadex LH-20 FE43 55, VEBHIR 40% 21,
ZE WO 25 (50 mmx250 mm Cig ¥, i shAN 22%
CHE, KR 256 nm, JidE A 50 mL-min"), WEE
HpR a9 523 mg, FEKAR), SS-3 %
Sephadex LH-20 43 (50 mmx250 mm Cis ¥, ¥t
R 50%05), TRAHBREAAGIN S, P2 A
£ (50 mmx250 mm Cig ¥, WahH N 35% NG, I
KN 325 nm, WiEK 50 mL-min™), UEE HART
WA 220 mg, FIEKAR)FLSY) 4(18 mg,
FE#A). SS-5 6 Sephadex LH-20 H:43B5 (1
JHFR 40% B, P AR £ (50 mmx250 mm
Cis ¥, WA N 22% N6, KR 256 nm, ik
4 50 mL-min"), 4k HAR DAL A 9(14 mg,
M A), SS-7 JCH Sephadex LH-20 #4355 (%
IR 40% B, FEHAR T (50 mmx250 mm
Cis#E, WM R 25%MG, PN 256 nm, Jik
J9 50mL-min”), WHEHWREHELED
10(19 mg, KHMGHAK).

2.1.2.2 ZM%E AW 2, HEBAR 'TH-.NMR

PR 2% 2022 48 10 H 55 39 #5719 )

(CDsOD, 400 MHz)éu: 7.59(1H, d, J=15.8 Hz,
77-H), 7.56(1H, d, J=15.8 Hz, 7-H), 7.06(1H,
d, J=2.0 Hz, 2”-H), 7.04(1H, d, J=2.0 Hz, 2’-H),
6.94(1H, dd, J=8.3, 2.1 Hz, 6”-H), 6.89(1H, dd,
J=8.2, 2.1 Hz, 6’-H), 6.79(1H, d, J=8.2 Hz, 5”-H),
6.75(1H,d,J=8.2 Hz, 5’-H), 6.31(1H, d,J=15.8 Hz,
8”-H), 6.27(1H, d, J=15.8 Hz, &-H), 5.66(1H,
m, 3-H), 5.02(1H, dd, J=9.0, 3.3 Hz, 4-H), 4.40(1H,
m, 5-H), 2.38~2.06(4H, m, 2, 6-H); '*C-NMR
(CD;0D, 100 MHz) &c: 178.0(-COOH), 168.6
(C-97), 168.5(C-9"), 149.6 (C-4", 47), 147.4/147.3
(C-7",77), 146.8(C-3", 3", 127.8(C-1"), 127.7(C-17),
123.2(C-6"),123.1(C-6"),116.5(C-5"),116.5(C-5"),
115.3(C-2"), 115.1(C-2"), 115.0(C-8"), 114.9(C-8"),
76.5(C-1), 75.2(C-4), 70.1(C-5), 65.8(C-3), 41.9
(C-2), 37.0(C-6). Vh_I-Hdh 5 SCk iR iE PIEA —
#H, H5 R4/ B XIS FE HPLC {f B B[] —
B, WEEMAEYI N 3,4-0- —INHEREZS 7 R (4%
Jiii2 B), ghitxCILE 2,
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k&Y 4, At A, 'H-NMR(CD;OD,
400 MHz) &i: 7.48(1H, d, J=15.8Hz, 77-H),
7.42(1H, d, J=158Hz, 7-H), 7.03(2H, brs, 2,
2”-H), 6.97(2H, m, 6, 6”-H), 6.75(1H, d, J=8.3 Hz,
5’, 5”-H), 6.24(1H, d, J=15.8 Hz, 8”-H), 6.15(1H,
d, J=15.8 Hz, &-H), 5.39(1H, m, 5-H), 4.96(1H,
d,J=7.6 Hz,4-H), 4.18(1H, brs, 3-H), 2.21~1.81(4H,
m, 2, 6-H); “C-NMR(CD;OD, 100 MHz) &c:
175.4(-COOH) , 166.5(C-9”), 166.1(C-9"), 149.0
(C-4, 47), 146.0(C-7", 77), 125.9(C-1", 17), 121.9/
121.8(C-6’, 67), 116.3/116.2(C-5’, 5”), 115.3(C-2’,
27), 114.3(C-8’), 114.1(C-8"), 74.2(C-1), 74.0(C-4),
68.2(C-5), 67.0(C-3), 38.0(C-2), VA -%#i 5 ik
REPPEA—F, H5FL5RR C XF IS 7E HPLC
PREE I —2, BB 4,5-0- 0k 4
TSR C), “5Hy=UIE 2,

k&Y 5, AEHEK. 'H-NMR(CDs;OD,
400 MHz) &i: 6.91(1H, s, 2’-H), 6.90(1H, s, 6’-H),
6.64(1H, s, 2-H), 6.55(1H, d, J=7.8 Hz, 5-H),
6.48(1H,d,J=15.0 Hz,7’-H), 6.45(1H,d,J=7.8 Hz,
6-H), 6.31(1H, dt, J=15.0, 5.1 Hz, 8"-H), 4.65(1H,
d, J=6.9 Hz, 1”-H), 4.10(2H, d, J=4.6 Hz, 9-H),
3.80(1H, m, 8-H), 3.76(3H, s, 3-OCH3), 3.65(3H,
s, 3-OCH3), 3.61(1H, m, 9a-H), 3.58(1H, m,
6”a-H), 3.46(1H, m, 6”b-H), 3.45(1H, m, 9b-H),
3.25(1H, m, 2”-H), 3.23(1H, m, 5”-H), 3.16(1H,
m, 4”-H), 3.00(1H, m, 3”-H), 2.90(1H, dd, J=14.2,

Q Q
HO, >—o0H HO, > oH
HWO OH HO™™~ -:,.,0)‘\'/\©:OH

H H o H
HO OH
OH OH
FEFRB (2) SERIFRC @)
N\
(6]
HO /‘

FAFHEE (9)
2 fAHE M

Fig.2 Chemical structures of compounds
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6.1 Hz, 7a-H), 2.66(1H, dd, J=14.2, 8.8 Hz, 7b-H);
BC.NMR(CD;0OD , 100 MHz) & : 152.2(C-3"),
147.5(C-3), 144.6(C-4), 143.3(C-4"), 138.5(C-5"),
133.6(C-17), 131.9(C-1), 130.4(C-8"), 129.1(C-7"),
121.3(C-6), 118.2(C-6"), 115.4(C-5), 113.0(C-2),
108.4(C-2"), 104.0(C-17), 77.2(C-3"), 76.9(C-5"),
74.9(C-2"), 70.0(C-4"), 65.2(C-9), 62.0(C-9), 61.3
(C-6"), 56.3(3’-OCH3), 55.7(3-OCH3), 41.1(C-8),
37.8(C-7)o LA LB 5 SCHRHRE O —2, Sl ix
fbE¥)R saikolignanoside A, Z5H=0 LA 2,

&9, FOKA, ESI-MS m/z: 181.086 0
[M+H]"; '"H-NMR(DMSO-ds, 400 MHz) &:: 6.99
(1H, s, 2-H), 6.79(1H, d, J=8.1 Hz, 6-H), 6.71(1H,
d, J=8.1 Hz, 5-H), 6.41(1H, d, J=15.9 Hz, 7-H),
6.17(1H, dt, J=15.9, 5.5 Hz, 8-H), 4.07(2H, d,
J=5.4Hz, 9-H), 3.78(3H, s, -OCH3); "*C-NMR
(DMSO-ds, 100 MHz) ¢: 148.3(C-3), 129.5(C-7),
127.8(C-8), 119.9(C-6), 115.9(C-5), 62.2(C-9),
56.0(-OCHs). LA b %# 5 SciffE AR —5,
HSPAARES IR AE HPLC 488 ] —3%, dick
LGP btanE, S5t ULE 2,

k& 10, 25 EHREK, "H-NMR(DMSO-ds,
400 MHz) &u:9.65(1H, d, J=8.0 Hz, 9-H), 7.64(1H,
d, J=16.0 Hz, 7-H), 7.10(2H, s, 2, 6-H), 6.91(1H,
dd, J=16.0, 8.0 Hz, 8-H), 5.10(1H, d, J=5.7 Hz,
Glc-1-H), 4.95~4.05(6H, m, Glc-2, 3, 4, 5, 6-H),
3.82(6H, s, OCH3X2); "*C-NMR(DMSO-ds,

OH

OH
OH

saikolignanoside A (5)

(e]
OH HO o
o ey \CHg
HO i OH
OH

IR (10)
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100 MHz) Jc: 194.3(C-9), 152.8(C-7), 153.5(C-3,
5), 136.9(C-4), 129.4(C-1), 127.9(C-8), 107.1(C-2,
6), 102.0(C-1"), 77.4(C-5"), 76.6(C-3"), 74.2(C-2),
69.9(C-4"), 60.8(C-6"), 56.5(3, 5-OCH3), L) %k
it 5 SCHRIRGE I AR — 2, H 57 TR 45 05 11 0T
M b #E HPLC fRBERTT —3, BB
TRERIEE, 2500 E 2,

2.2 WSZEWARTE SR TS ) E T

221 @EREEM @%HN Sunfire™ Ci5(4.6 mmx
250 mm, 5 pm), FSIAHN CHE(A)-TR G 7K (T
IR 0.2%FIPU K 0.2%)(B), BhEEVEML: 0~
5min, 4% —9%A; 5~35min, 9% — 14%A ;
35~50 min, 14%A; 50~60 min, 14%—20%A, 60~
80 min, 20%—30%A. Fill# K 256 nm, HR
30 °C, RN 1.0 mL-mim™", 437 E N
80 min, FHEEN 5L,

222 HHKAIER AT RECT R 5
ZZERAR 100 g, H 8 £ 80% & BEM ] i $2 B
3K, BRR 2h, BIFRIBOR, D8R AR B ICREE,
B RUE TR AT . PRI S Iri iR IR
BT 50mL K, FEREIRE, E TR
W, HE 3R, WERZEBURT L 2 28 K L s
FETHRAR IR 8 (A PERRAL) o FRER L3R AH S T R 2544
5g RE, HWEERMIFESR S 5 mL fiflid,
g, BPA R A

2.2.3 X REGIEMR AT S DRSS R IO R A
WA 10 mL SR, 0 S A O A
BLTHN N 4687 mg L7, GJFR 513.4mg- L,
FFFIEA AN 283.1 mg-L !, saikolignanoside A

720.0 mg-L™' | 3,5-0- — Wi ME @t B & 7 R
2141 mg-L" | 4,5-0- — Wi WE B AR ZE T R

400.0 mg-L™" B X) IR At 25 W . P RGBS IR T
WX RSB IAW 2, 2, 1, 1, 4, I mL FlH—
15 mL s i e 2%, RIVASR A 0T IR S VAT
224 JriESEESE DR O ]S
PSRN S, RS EEW. B
PEE %L,

2.2.4.1 KEEEEE BUS SHEEANE “2.227 T
Tkl &AM, B 6 R, il EIE
K, FEXT R ] RSD 4 0.07%~0.23%, HFHXF
WETHI AL AY RSD A 0.15%~2.96%, 45 HRFIHFAILA
F L300 [18) K XGT 4% B3 BSF R R Yo i v AR S AR — 3K,
W 235 SRS 5 B 44 o

PR 2% 2022 48 10 H 55 39 #5719 )

2242 HEEMWKE % 2.2.27 TiF AR
g5 6 MHLRAS W, ARlHERE, ok AikE,
AHXHE B ] Y RSD A 0.07%~0.27%,  AH X i i
TR RSD A 1.85%~4.67%, &5 FF N ks &1k
BT

2243 FREMRKE  HS SRR 2227 B R
il s s, A RilfE 0, 2, 6, 12, 24,
48 h ke, oS EIEE, AHXTIR B B E] Y RSD A
0.06%~0.41% , AHXTUETAI A RSD A 0.62%~
2.91%, Z5ARFRWIFEGTE 48 h WEEAFRE .

2.2.5 fREUEIE R EE ST A G

2.2.5.1  FEGUEGERY S AR T B 12 it
BESEE AR “2.2.27 T T 6l & UK, S
“2.2.37 WU IRAX AR, B (2.2.17 T
TG SR, R T2 e SR AR LR
TN R SE(2012.0 FROVEATIEMY, LA S1 S HEIA I,
VEPERT ] SEE 0.5, ARk FME, A4
BXTRREI R, e T 9 A, AAtEeR S5xT R
Fe o s A AL EE(E R 0.901~0.992, 455 ILIA]
3~5,
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saikolignanoside A; 8-3,4-O- _MIMEMEREZS TR ; 9-4,5-0- _WNMERE I

Fig. 3 Fingerprint of 12 batches of Dendropanax dentiger

1,2,5—unknown peak; 3-syringin; 4—chlorogenic acid; 6-sinapaldehyde

glucoside; 7-saikolignanoside A; 8-3,4-O-caffeoylquinic acid methyl

ester; 9—4,5-O-caffeoylquinic acid methyl ester.
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Fig. 4 Typical chromatogram of Dendropanax dentiger
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5 RAEXMEREEE

3BT H; 4 5RR; 6 JF FEEM M1 ; 7-saikolignanoside A;
8-3,4-0- " MNHEREILZE TR ; 9-4.5-O- —IMMEMEREZE TR

Fig. 5 Chromatogram of mixed reference

3—syringin; 4—chlorogenic acid; 6-sinapaldehyde glucoside; 7—
saikolignanoside ~A; 8-3,4-O-caffeoylquinic acid methyl ester;
9—-4,5-O-caffeoylquinic acid methyl ester.
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ST BRI E] A 0.529~3.644, RSD H 0.14%~0.31%.
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SHRYY, A OIS R AR, 45 SR A
X W T AR A 0.003 48~1.785, RSD A 52.42%~

85.15%.
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