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BB AR 2t T B4 2 KA R 0 & AR AR &3 - RA R R (HPLC - ELSD) i 45 50 B 3 , 5 21 L X A s it 47
A BEL TR EFEAEA Ecosil Cig (250 mm x 4. 6 mm,5 pm) , WA A8 A THE - K (A6 ELARL) , # ik A 1.0 mL/min, #2030 & A ELSD
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PATEME R A RE TR0 &7 4 ST AERITREFIAER 11 et F e MM EL 0.926~0.999 Z ;5 & T
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HPLC - ELSD Fingerprint of Diterpenoids from Craibiodendri Yunnanensis Folium
MIN Shawei', LIU Yunbin®, LI Qian’, WAN Jinfu’, HU Jianlin'
(1. School of Pharmaceutical Science, Kunming Medical University + Yunnan Key Laboratory of Pharmacology for Natural Products, Kunming, Yunnan, China
650500; 2. Yunan Baiyao Group Co. , Lid. , Kunming, Yunnan, China  650500; 3. Yunnan Institute of Materia Medica, Kunming, Yunnan, China  650111)
Abstract: Objective To establish a high — performance liquid chromatography — evaporative light scattering detection(HPLC — ELSD) fin-
gerprint for the determination of diterpenoids from Craibiodendri Yunnanensis Folium, and to isolate and identify their common peak
compounds. Methods The chromatographic column was Ecosil Cis column(250 mm x4.6 mm,5 wm),the mobile phase was acetoni-
trile — water(gradient elution) , the flow rate was 1.0 mL/min,the detector was evaporative light scattering detector(ELSD) ,and the col-
umn temperature was 30 “C.The common peak compounds in the fingerprints were separated by silica gel and reverse silica gel Cis
column chromatography ,and their structures were identified by mass spectrometry(MS) and nuclear magnetic resonance(NMR). The com-
mon peaks were assigned and identified according to the chromatographic behavior of each reference substance. Results The similarity
of 11 batches of Craibiodendri Yunnanensis Folium ranged from 0.926 to 0.999. Eight common chromatographic peaks were found and
four chromatographic peaks were identified, which were craioboside B, grayanoside B,grayanoside C and paniculoside IV. Paniculoside IV
was isolated from Craibiodendri Yunnanensis Folium for the first time. Conclusion The established HPLC fingerprint of the diterpenoids
from Craibiodendri Yunnanensis Folium has high sensitivity, strong specificity, and good repeatability, which can be used as a reference
for the quality control of original medicinal materials of Craibiodendri Yunnanensis Folium.
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4 M Craibiodendron yunnanese W. W. Smith b AL
R FEF A 0 IR 0 — AR S N R R BRI AR LS, 2
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UEEPFANXF 11 HEAS [RHER 25 2647 20 A AR an T
1 E5REG
1.1 {438

ME204 #53#1 K- (Fi -+ Mettler Toledo 23 ), 45 J&
7 0.001 g); Waters 2695 U 155 %4 ik A €435 10 (3£
Waters A 7] ), it A7 ELSD Al 4% ; HH — 6 % g %5 ik 16
T 7K B (L ST T AR BB TR A ) 5 YF - 150 Y
e T 24 B A AR ATL T VL i 42 T 1 25 LA BR 2
] ) ; Hel — VapValue Digital 7 /)N jig 5% 2% %A (7 [ iff
IRIERATE]) ;s B (LB I L s & A PR A ], M
¥ H 16 mm x 28 mm) .

1.2 X%

Gtk (7 b oy R W45 2, 5 40 5k
20180816 —1 <S1>,20180816 -2 <S2 > ,20180816 -3
< S3> , 20180816 -4< S4> , 20180816 -5< S5> ,
20180816 — 6 <S6 > ,20211205 -1 <S7>,20211205 -2
< S8> , 20211205 -3< S9> , 20211205 -4 < S10> ,
20180801 <S11 > );craiobioside B XJ B8 il (45 98% ),
grayanoside B XJ ff iy (4l 4 93% ) , grayanoside C XJ H
mn (45 93% ) , paniculoside IV XJ B8 iy (465 k 95% )
B AS S 56 = 4y B % %F s HPD - 100, D 101, AB -8,
D - 941 U R (V8 55 B A BB AT BRA DD 5 4%
i REE (80 ~ 100 H 200 ~300 H), )2 ik LI G
M, Y08 T 75 Byl A R A 2lizK B Mili - Q
ali K & RGN A% LN (A 2l 75 1R Merck 24 H]) 5
=R (b2l 8 25 ), B mE (415 2 20170822)
95% &, Wi (k5 4120201003) , ¥4 4 4347 46, Wy F [ 2}
AR A A F
2 AEEER
2.1 BiEEH

{1 H: : Ecosil Cis #:(250 mm x 4. 6 mm, 5 um) s
AR 2 (A) = 7K (B) B8 BEVEIBE (0 ~ 60 min [ 95% A—
65% A) ; ik : 1.0 mL/min; ELSD Il #% 2 %0 . 2%
B H 50 C,URE 1 25 psi, 25 2 5005 11 :
30 °C 5 FAE £ :20 plo
2.2 ARSlE

B craiobioside B X Hfl fih | grayanoside B XJ H ff |
grayanoside C X #f ity . paniculoside IV XJ B & 4538 &, K
FRRE 3 ) A 1 mL 0. 190, 0. 144,
0.206,0. 206 mg 4 XF B i V5 T o BRI T2 R0k 2 o K
PRI I 75% LB 100 mL, ATFAEN 2 30 min, 383,
B VR R TR 7 2 O RERR R R B T A A
D - 941 BIP 8 72 e W fig (AR 2.0 mm, £ 5
N 60 mm), FH 20% £ % 60 mL YL, 725 Ve B,
80% LT 60 mL P , AR R MR, 9 s [T e ) 2=
i BRI I EE 10 mL %%, 22 0. 45 pum ffCSL BB DR

i B R, B AR i VA T
2.3 HiEFEE®EW

K% B B K 2 o R, 4% 2.2 T
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A PR B R —4tt (L4520 20180816 - 1) 244
WK 2 g, e 6 1y RS FRE , # 2. 2 TR 5 ik il £
AV R, 2. 1 TR S AR E e Rk L DA
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BINF 5% (n=6) , RIS FIE AR 15 h WEE.
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2000 A . ] : =) S8(8)
A ) Y A 1 S7(8)
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Fig.1 Superimposed fingerprints of diterpenoids from 11 batches of

Craibiodendrin Yunnanesnsis Folium
Z M 2 - 11 R A S 7E 60 min PN I,
grayanoside B (I 4) {7 B8 B [H]3E 0, 43 59 1 BT, e 4%
grayanoside B i 4 M- i Y 2 BRI (45 R LIET 2,
A WERRE < 11 HAE S AT 8 NI A B I [ ik
A — B, B IX 8 I A O 95 SU I A i L
grayanoside B(I 4) 2 BRUE , 73 B TT5E 8 AN 3LAT 1 11
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Fig. 2 Chromatogram of reference material grayanoside B
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Tab.1 Relative retention time of common peaks in fingerprints

#5545 (min) RSD
S0 0 % S ST 8 9 sl s (%)

0.65 0.65 0.65 0.65 0.65 0.65 0.65 0.65 0.65 0.65 0.65 0.12
0.83 0.83 0.83 0.83 0.83 0.83 0.83 0.83 0.83 0.83 0.83 0.03
0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.85 0.07
L1000 1.10 110 110 .10 110 L10 1L.10 1.10 1.10 1.10 0.03
18 118 118 L19 L19 L19 118 118 118 118 L.18 0.06
136 136 1.36 1.36 136 136 136 136 136 1.36 1.36 0.06
144 144 144 144 144 144 144 144 144 144 144 0.08

o 1 o W W o —

R2 EYEELFEEMERR

Tab. 2 Relative peak area of common peaks in fingerprints

o5 RSD
S0 % % %% T8 9 swoosi (%)

43

0.18 0.21 0.25 0.13 0.15 0.24 0.27 0.34 0.21 0.13 0.04 41.00
0.78 0.53 0.71 0.59 0.43 0.64 0.57 0.65 0.59 0.57 0.17 28.26
0.14 0.09 0.13 0.09 0.09 0.10 0.08 0.11 0.09 0.09 0.07 19.89
0.02 0.02 0.00 0.02 0.03 0.02 0.0 0.02 0.02 0.02 0.04 3582
0.15 0.14 0.09 0.13 0.14 0.15 0.11 0.12 0.09 0.13 0.12 16.92
0.05 0.04 0.04 0.04 0.03 0.04 0.04 0.05 0.04 0.04 0.03 16.03
0.02 0.02 0.04 0.02 0.02 0.02 0.02 0.03 0.03 0.03 0.03 25 98

o M o W o —

AERT R B4 B B -5 R X 0 v R o 5 SR L3 1 I 2,
2.5 4FEIRQUEE ST

W 11 HEFE S 6 BB A R B 2
2y (k5 SR RE AU PR R 58 (2. 0 i) 7, LIS
20180816 — 1 (S1)FF fh 1) ik 23 fb 27 i 404 20 3 by xof
MR ], A5 21 11 HURE i Fis S0 3 5 32000 BE LS 19 4 42
JE A5 R 11 HE(ST—STRE S BT & Ak 27 a0 i Al
LB 3 %, 4 Bk 0.926, 0.991, 0.999, 0.994,
0.998,0.993,0. 998,0. 998,0. 999,0. 994 ,0. 999,
2.6 HBEENSBRELEHETE
2.6.1 HEHKLHE

WG T2 R 43 10ke, 75% CEELARRHE 151 10
(V/ m)43 B hn B m 37 42 B 30 min, 3E 1, 38 W 080 TE T 4
B, gL, SR L F ALY D - 941 BB E
T ARG (NAE R 8 em, H K 60 cm) , ] 20% £
10 L P, 372 e i, FFH 80% Z 1% 10 L e , W Bk
TR, Dol TmT SO 70 22 T, A9 BIREE 500 g.95% LI
fift, 600 g REMEIARR KA BE , 124 AR A o % [ FH R —
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AR BEC(100 1 1~ 10 = 1) 1B EEVERL 15 2 H bR ik &
Y& m i G HL ) 45 .6 A4 P E AR (Rp) Cis
F:(10% ~60% LB, V/ V)R, 2] 1 DWHS, 4
L R A R BRI S L 15 JR04(0.2 ¢)
H 20434 JE Rp Cis #:(10% ~30% 215 ) Bei , 15 3]
2 ALy, B A A EE 46 D8 2 i SRR R P EE 4G
i, 73 JR02(0.5 g) JJRO3(1.0 g)3J 444 JE Rp Cus
FE(10% ~40% L) Ve, 153 1 ASWEAL5y, ST EG i
UE LT SRR A, 5 A A JR03(0.5 ¢) .
2.6.2 FEHBEMEE

JROT, FHETCE A () o (+ ) —ESL-MS m/ z:
537[M +Nal*, 43 T 3 K CasHi010, 'H - NMR(400 MHz,
CsDsN) du:5.51(1H,s),5.39(1H,s),4.96(1H,dd, J =
4.4,8.3Hz),4.33(1H,d, J=4.4 Hz) ,4.02(1H,d, J =
10.5 Hz),3.33(1H,dd, J=13.8,10.5 Hz), 3. 12(1H,
d, J=8.3 Hz),2.35(1H, dd, J=4.0, 10.9 Hz), 2.30
(1H, br.s),2.30(1H,d, J=4.7 Hz),2. 18(1H,d, J =
10.9 Hz),2.08(1H,d, J=14.0 Hz), 1.97(1H,d, J =
13.8 Hz),1.93(1H,s),1.90(1H, m), 1. 86(1H, d, J =
14.0 Hz), 1.82(1H, m), 1. 68(1H, m), 1. 68(1H, m),
1.56(1H,s),1.56(1H,s),1.35(1H,s) . "*C - NMR(125
MHz, CsDsN) &c: 67.9(C-1), 73. 1(C -2), 92. 6(C -3),
49.4(C-4), 85.7(C-5), 71.5(C-6), 48.8(C-7),
45.9(C-8), 55.7(C-9), 152.4(C-10), 26.9(C-11),
26.8(C-12), 50.0(C -13), 35.9(C -14), 57.4
(C-15),80.0(C-16),25(C -17),23.2(C-18),21.5
(C-19), 110.2(C -20), 104. 7(Glc -1), 75. 4(Glc -2),
78.8(Gle =3),71. 8(Gle —4),79(Gle -5), 62. 8 (Gle —6),
223t 5 ICERHEXT, A8 5 SOk [ 2 | 40E A —30, ok
AWYETE N craiobioside B, H45 14 UL 3 A,

A. Craiobioside B B. Grayanoside B C. Grayanoside C  D. Paniculoside IV
3 EawmEl
A. Craiobioside B B.Grayanoside B C. Grayanoside C  D. Paniculoside IV
Fig. 3 Structure of the Compounds
JRO2, FIEATEETE R AR () o (+ ) —~ESL-MS m/ z:
521[M +Nal*, 43 F 3K : CeHaxOo . "H — NMR (400 MHz,
CsDsN) 8u: 5. 08(1H, d, J=7.7 Hz),4. 10 -4. 68(8H, m),
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2.69(1H, t, J=6.2 Hz), 1.87(3H, s), 1.62(3H, s),
1.39(3H, s), “C - NMR(100 MHz, CD:0OD), &.: 43.4
(C-1),37.9(C-2),88.9(C-3),50.9(C-4), 82.7
(C-5),72(C-6),46.8(C -7),44.7(C -8),54.5(C -9),
152(C-10), 24. 1(C-11), 26.6(C-12), 47.9(C -13),
36(C-14),63.2(C-15),79.7(C - 16),27.3(C -17),
25.9(C-18), 20.4(C-19), 113.1(C-20), 105.8
(Gle =1),75. 8(Gle —2),78. 8(Gle =3),71.9(Gle - 4) ,
78.6(Gle —5),63. 1(Gle - 6) , 43 5 3CHR Fe X, A F %%
P 5 SCHR [20] fRGE A — 8, ML AW EE N
grayanoside B, H:Z5#) ULIE 3 B,

JRO3, T ETE A (FFEE) . ( + ) —ESI-MS m/ z:
521[M + Nal*, 43 F X H : CosHix00.'H - NMR (125 MHz,
CsDsN) 8u:5.26(1H, s), 4. 88(1H, d, J=7 Hz),3.8 4.5
(many protons) ,1.70(3H,s),1.50(3H,s),1. 17(3H,s)
BC -~ NMR(125 MHz, CsDsN) &.:59.3(C -1),35.4(C-2),
92.2(C-3), 51.7(C-4), 86.3(C-5), 71.4(C-6),
49(C-7), 45.9(C-8), 55.5(C-9), 154.2(C-10),
26.8(C-11), 26.9(C-12), 49. 8(C-13), 35.8(C-14),
57.5(C-15),78.7(C -16),24.9(C-17),23.5(C-18),
21.1(C-19), 110.4(C-20), 105.2(Gle-1), 75.9
(Gle -=2),78.8(Gle =3),71.9(Gle -4),78. 8(Gle - 5) ,
63(Gle - 6) o 433 5 3k Fe Xt , LA _E 20 5 SClk 211417
B R —30, Wb 5 W %€ R grayanoside C, H 254 UL
K 3C,

JRO4, HE TLE LA (HEE) . (+) —ESI-MS m/ z:
521[M +Nal]*, 5 F3 K : C2sHix09 . 'H = NMR (600 MHz,
CD;0D) 84:5.40(1H,d, J=7.9 Hz),1.21(3H,s),0. 97
(3H, s), *C =NMR(100 MHz, CsDsN) 3.:40.9(C-1),
19.5(C-2), 38.5(C-3), 44.2(C-4), 57.5(C-5),

LSU
1000+

LSU

22.5(C-6), 43.8(C-7), 44.9(C-8), 56.3(C-9),
40.1(C -10),19(C -11),26.7(C -12),45.9(C -13),
37.6(C-14),53.7(C -15),81.7(C - 16),66. 5(C - 17),
28.6(C-18), 176.9(C-19), 15.9(C-20), 95.8
(Gle =1),74.1(Gle =2),79.3(Gle =3),71.2(Gle - 4) ,
79.3(Gle =5),62. 2(Gle - 6) . 23 5 3¢k b X, A E 8
P55 SCHR [ 22 1 4R 3E FE AR — 20, UL A 91 %8 58 A paniculo-
side IV, HLZ5# WA 3 D,
2.7 $HEEPHEMRE
3 A A A 5 0] BE A X BERE AT S T 4 A
TR , 735N craiobioside B4 2) \grayanoside B (14
4) . grayanoside C(I% 6) . Paniculoside IV (11§ 8), 4% & ji&
e 3% B B ] R U1 i DL 3, ek KT LI 4
®3 EYEEEHIENEE

Tab.4 Attribution of common peaks in fingerprints

9% Bt 1] (min)

e ot
K S 3T BB 5
1 22.463
28. 600 craiobioside B
2 28. 622
3 29.321
34.410 grayanoside B
4 34.465
5 37.766
40. 765 grayanoside C
6 40. 812
7 46.902
49. 604 paniculoside [V
8 49.613
3 atig
3.1 BiERHEE

WMEEHNE - K OHE - KUEBR R GE, 4R O -
IRV 2R GE R 70 B R e VTR U o W 25 58 MG 45 A
ELSD il &% , 455 SEAMEI % A5 15 T s 2 o, ok

LSU
280

34.465 220 28. 600 34.410
28. 622 ‘
500+ 1101 140
{ 22.463 ] 40.812 49.613
29.321 37.766 46. 902
{ A ) "
0+ v+ T + +/min 0 1/ min 0 t/min
0 6 12 18 24 30 36 42 48 54 60 0 6 12 18 24 30 36 42 48 54 60 0 6 12 18 24 30 36 42 48 54 60
A B C
1SU 1SU
4007 40.765 320 49. 604
200" : 160
0 ) 0
£/ min 1/ min
0 6 12 18 24 30 36 42 48 54 60 0 6 12 18 24 30 36 42 48 54 60

D
A BHX SRR
& 4

E

B. Craiobioside B * Bshiai& C. Grayanoside B AffB3:75i% D. Grayanoside C #F J:/8#& K. Paniculoside VAT SIa#&

BiREEIEE

A. Test solution B. Reference Solution of craioside B C. Reference solution of grayanoside B D. Reference solution of grayanoside C

E. Reference solution of paniculoside IV

Fig.4 HPLC chromatograms
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TG P s /N e TE W, TR, NS T 4t

s AR 2E AT R SRS TS ok AT ELSD Al 2%

PEATRI , €03 5 S BT T , AT 4 T S BRASE: o 1Y) LS

1/ Dl o SO 2 A DU 25 R ELSD Al 25

3.2 #ikminimsl & A REE

B 2 2 P IO I (50% HE L 75% H O L FROE R

50% LT 75% L \95% L) B =X G A R il S

8] 3 42 B = BT ] (30, 60, 120 min) JRCRHEE[10 ¢ 1

(V/m),20:1(V/m),50:1(V/m),100: 1(V/m) %

PEULAAT, LA grayanoside B [ I [T R AITIGTE AR Sk I BT 4K

it A5 R 50 155 75% L AR R AR 30 min &Y

B tE Rl HPD - 100,D 101,AB -8, D — 941 A fig

XJ 4 i JE 2 M SR BOR T e iU T E 4R I

L grayanoside B [ [T FR FUEE T Sy 1l I 4k 4 o 45 5 D -

941 RUAS fg XT 4 0 G 2k 25 oy 1 B AR O B

U, G IERCE R W BT CBU AR EE R D -

941 RIBH B 2R

3.3 B EEHEE TSN

P11 4 - 25 04 s 2R A e o 3 AT 4R S A

TEALBE RN e T 11 HE2580 19 8 NI (ki . il

BL g, 8 A S A WA AH X B4 B ) A RSD ¥/ T

0. 2% , AR ARG s (B A XTI AR RSD 7E 19% ~ 44%

TN, F WIS TR HE R A ] SR ATt ) B A A it o i 7

TE— 255, 11 #4254 0] i & i 25k 22 iy

FEAMR AR Lo AR & A 2 5

3.4 HAEEHSBMIEA

K FRE S (RP GEJE Cos 1145 7 Xt FR1E B 3 I

W v A B W R AT o3 S I B A R I R S vk gk

TR 58 5l 3 5 SCHR U X, B fb S o 24, 1

Tk 2 B X B 114 O B3 I 1) S5 60,3354 7 o8, %o Ay i gk A 7

I JE AT IA S BT 3] 4 DA I R4 S 0, O

17T S5 M 55 5 KeAgil , Hofth — il 2l 22 o e A g iff—

HIRAWFSE

3.5 FHEIEM

AT NG R R s, AT AR AT, Rl T 4 e

T A AR A AR SRS MR DL , AT R A AR

TR T A il PR B A 8O 1%, A 25 0 o i A R

M RIES % |

5% 3k

[1] Mm% #1. ® EAEMEY[M].
1987:216 —229.

[2] ZHANG HP, WANG LQ, QIN GW. Grayanane diterpenoids from
the leaves of Craiobiodendron yunnanense[J]. Bioorg Med Chem,
2005,13(17):5289 — 5298.

3] 284,555, 275, 5.

b % A A,

Bt F e F R = did

60

HAF 5 ,2005,27(5):565 - 571.

(4] Z oM, 2 sh B, RER . Mot et TF R R[I].
Ed 25 % ,1996,21(7):422 - 423.

[5] HUANG XZ, WANG YH, YU SS, et al. Iridoid Glycosides and
Grayanane Diterpenoids from the Roots of Craibiodendron henryilJ].
Journal of Natural Products,2005,68(11):1646 - 1650.

[6] YANG SX, CAO JM, QIN JC, et al. Chemical Constituents from
Craibiodendron yunnanense|J] . Helvetica Chimica Acta, 2007,
90(8):1477 - 1481.

(7] F £ %, 47 W, KkAH . 2vfFHMAERS>WAL[I].
FwRFFRCARAFR),1996,32(6) :699 - 702.

(81 £ #. 4 #.,F £, 5. &TFKANSBREHEL]]]
ML) AR 3 MR, 1997,39(1) :82 - 84.

[9] sewe i . AAFTEHRFE[M]. XiF: REHEMIFER
28] ,1992:325 - 326.

[10] B mx . #AF2h AL 6940 5 o B AL 5 4 K 3

#[D]. BRI K% ,2012.

(111 # At . 2ot F a9 F R AID]. A8 B LRk AE
R #,2007.

[12] HUANG XZ,LIU Y, YU SS, et al. Triterpenoids from the Roots of
Craibiodendron henryi W. W. Smith[J] . Journal of Integrative
Plant Biology,2007,49(11):1615 - 1618.

[13] MA HL, QIN JY, WANG L, et al. A new triterpene from the
leaves of Craibiodendron yunnanense[]] . Chemistry of Natural
Compounds, 2008 ,44 (1) :44 - 47.

[14] ZHOU C, LI XL, LI HM, et al. Chemical constituents from the
leavesof CraibiodendronyunnanenselJ|. Biochemical Systematics &
Ecology,2012,45:179 - 182.

[151 2 # Hfed,2%% . 27t FHRERS>HRII]. =%
RS RS HR,2012,35(2) 14 - 17.

[16] F& &, M m,FE . " HERLA RSN RNE i
Ak AAI]. B % 5,2017,28(7):906 - 909.

[17] 3% 45 . RSB B RZARGH[I]. T EEZD TR,
2007,4(27):150 - 151.

[18] SAKAKIBARA J,SHIRAIN,KAIYAT,etal Grayanotoxin— X V III
and grayanoside B,a new a — nor —b — homo — ent — kaurene and
its glucoside from Leucothoe grayana|J]. Phytochemistry, 1979,
18(1):135 - 137.

(191 BEHHER . FPRARLSFEHE(WIH)[M]. L7
b E E A R ,2020:682 - 684.

[20] EALA, I E R BR,F . W LB ALFE RS
P ¥ 25,2000,31(6) :407 - 409.

[21] SAKAKIBARA J, SHIRAI N, KAIYA T, et al. Grayanoside C, a
new diterpene glucoside from Leucothoe grayanalJ] . Phyto-
chemistry, 1980,19(7) : 1495 — 1497.

[22] HARINANTENAINA L, KASAT R, YAMASAKI K. A new ent —
kaurane diterpenoid glycoside from the leaves of Cussonia bojeri,
a Malagasy endemic plant[J] . Cheminform, 2003, 34(3);
1122 - 1123.

(ki H 39 :2021 - 03 = 3145 H ] :2021 - 04 - 19)



