25 5 1M FEXEFFFRE Vol.25, No. 1
2019 41 A Chinese Journal of Experimental Traditional Medical Formulae Jan. , 2019

PRI 2B AR R B o B 0

kAR, A&, RAEF, EM, AL, mET, AL, @, &R’
(1. TP EHXSF PHFR, M 510006;
2. FMNPESBKRE H—WBER, SN 510405; 3. PEPEAZE R ERE P, ® 100700)

[(FEZE] B2 DEAIR(PHER =R B ) 25 A M 09 B8R I B AT PR B B Ak M A B, A
Bk H A B Pk T R AT R R BESE IR . T3 DR 70% 2 BE R UM AN 7 b Bk B A R G R R A L K YR T A LY
R 2R 2 e K AR IE T B A BORLEZ W), iz TR AL B i AB-8, LH-20 %Y 35 1 ) 5 0 B¢ i ( Sephadex LH-20) L K
ODS H: 8,33 %5 7K 1 1 TE T4 B 107 a8k 47 40 85 i Ak 3 23 1k & 9 #0384k 4 i 45 & HPLC, ESI-MS”","H-NMR," C-NMR % 1%
e~ 7 vk X L 454 . @A HPLC 2301 Lb BN (] 38 b b 8 (FHEEFD o2 B wg Al L) V5 Bk B 22 B W7 VLA bR ) 2k B2
AR BCER Y A . R N2 DR B A B rh AR B T S AL G AR E N T B A L,
B AR L O H, SO H . 4 A EE R E (PHERN R R R PGk B 22 R WL AR RN ) Bk B A s
YIREAS HBT TG 22 IR T, B 7 22 AR T Re AR 0, L bl 7 22 g0 T - A AR T 30t Sk e a /) M
BT E R B 2L R op B W B T I E PR A O S . B BT VE S AR T ik B AR ) AR (PFE R 2
JURERN VG R B 2 LA MR ) ) SH P R B A3, TR SR kB A ARHRRAE B 1 S IR .

[REEIR] BB AME FE; 2T Brou2etmar 0, Bvm 2438 1 h3gotr; Foseot

[HE4%EE] R284.1;R282.6;R289;R22 [ XERFRIRFD] A [XZEHE] 1005-9903(2019)01-0029-06

[doi] 10.13422/j. enki. syfjx. 20182417

[ M4 H AR ]  hitp://kns. cnki. net/kems/detail/11. 3495, R. 20180927. 1141. 023. html

[P HARRFE]  2018-09-28 1018

Isolation and Identification of Main Flavonoid Glycosides of Dendrobium officinale from

Danxia Species and Yunnan Guangnan Species

ZHANG Xiao-feng' , ZHOU Chun-hua', ZHANG Long-kai', JIANG Mei', XIE Zhen-shan®,
YUAN Yuan®* , HUANG Yue-chun’, LUO Ying-yi', WEI Gang'"
(1. School of Pharmaceutical Sciences, Guangzhou University of Chinese Medicine, Guangzhou 510006, China;
2. The First Affiliated Hospital of Guangzhou University of Chinese Medicine, Guangzhou 510405, China;
3. National Resource Center for Chinese Materia Medica, China Academy of Chinese
Medical Sciences, Betjing 100700, China)

[ Abstract | Objective: To extract, isolate, purify and identify the structures of the flavonoid glycoside in
Dendrobium officinale from two different origin places ( Danxia species and Yunnan Guangnan species), and
provide experimental reference for confirming the common flavonoid glycoside components in D. officinale.
Method: (1D70% ethanol was applied to extract the total flavonoids in leaves of D. officinale from two different

species. Organic solvents petroleum ether, acetic ether and water saturated n-butyl alcohol were used in turn to
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exiract the crude extraction. Then AB-8 Macroporous resin, Sephadex LH-20 and ODS chromatographic column
were applied to isolate and purify the water saturated n-butyl alcohol extraction fraction. The structures of flavonoid
glycoside were identified by studying physicochemical property, applying modern spectroscopy method like HPLC,
ESI-MS",'H-NMR, "“C-NMR, etc. @HPLC characteristic spectrum technique was used to analyse and compare
the common flavonoid glycoside components in Dendrobium officinale from different origin places ( Danxia species,
Yunnan Guangnan species, Guangxi Tiepilan species and Zhejiang native species). Result: Five flavonoid
glycoside compounds were isolated from the crude extractions of the leaves of D. officinale from two different
species, and they were identified as rutin, vicenin [[, vicenin [ , violanthin and isoviolanthin. The
characteristic spectrum of vicenin [I and vicenin | were detected in stems of D. officinale from four different origin
places (Danxia species, Yunnan Guangnan species, Guangxi Tiepilan species and Zhejiang native species) , and
vicenin ][ had a better separation degree in the characteristic spectrum. However, the characteristic spectrum of
violanthin and isoviolanthin were more obvious in Yunnan Guangnan species and Guangxi Tiepilan species, while
rutin was obvious in the Danxia species. Conclusion: Vicenin [ is the common flavonoid glycosides component in
D. officinale from different origin places ( Danxia species, Yunnan Guangnan species, Guangxi Tiepilan species

and Zhejiang native species) , and can be used as the internal reference material for the characteristic spectrum of

D. officinale.
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Pharmacia A F]) . CME (B354, M8 E Merk 22 H]) ;
R ( (05 4l , 75 1] Merk 23 ] ) 5 DU 400K R (0 3% 400
22 E MREDA 23 /) 5 7K 2 Ji B [G 78 18 K 5 3 Ath 3 591
B B T
2 FAEREER
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P50 P B R R A Rk R B 3 1 S BRI A R
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183.0 g, il it /K ¥ i, FH 55 R LAY A Tl ik L £ TR
ST KA IE T B WK R AT 6 B, 75 2 K AR
IE T EEREBGRA BIR T 1521 g,

BUE T2 T8 142, 1 g #-47 KALIAG 43 B3 4
b, K F 15% ,30% ,50% ,95% £, T AR YK k47 1k
B 30% L BEVE IR A I, R 48— e IR
FH 50% W st s i v 46 WX, 1 FE % Sephadex LH-20 {1
TEAE,50% WA BE VR, O ) HPLC gEA7 R0, 45
AR R 43, VR 4 B2 435 43, OF FH 30% W B ) 2 &
Ziin, AR AT .

¥4 I iR 2 Sephadex LH-20 ff, i £ 4 b 1) H: fib
FH TR AL 404 95 W 4, il 20% HP s f , E 4T ODS {5

BB 4lifb, L 20% ,30% ,40% ,50% AR YKk Uk
i, #E4T HPLC &G, 5 I A48 [R] #5407, 30% WY B 3 it
T A 2 VR 4R Ji RO TR 45 fn AT B4R A R P 2L R Y
|1 <R R o
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TR =/ ) AR A R, o 1S BR
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(B EBER 1 644.0 ), oK H B IR ER .
FA AR B  A E  2 R R KRR IE T BV TRAK
WAL, 15 3 Kt FIE T B A BCES AL B IR N
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BUE T R 2R 244.7 g #-47 KALIE IR 43 85 4
b AR R K F1 10% ,20% ,30% ,50% 7, T i 47 vk
Jit 45 30% &L 3 A 4 O, 0 e 4 = — 2 A
I, 1 Sephadex LH-20 Pk #1770 &4tk . H 50%
FH B4 B Y B8, OF T HPLC 347 & W, & JF A8 ] &6
00 K BB o AT W A e, 30% W REEAT I A
L BEMEST .

¥k 5¢ Sephadex LH-20 3% it F At A1 [] % £z
Wi ,10% NG % ff , 54T ODS a3 iy ifF — 20 40 &
aifl, MK DL 10% ,15% ,20% i vk i, vk 1 W 32
11 HPLC K, & - AH R340, 15% £ Yk I35 o 42
We i J5 AT IS T 45 A BIAE A R E 2S R A
1T FUHE PG 22430 T

W32 52 ODS 1% J5 (1 20% 2, I Pk I35 4 vk 45
TR B, HEAT ) £ WA 43 2, PRC-ODS il 4%k
(4.6 mm x 250 mm,7 wm) ,45% FF 45 B PR I, T
# 20 mLemin ™" KWK 340 nm, B HART S A
I, e, A5 B4k A P k3O 1 N 5 RS0 1
2.3 ZEM%E AT WOkR, SER-PEH KR
B AT A HED AL B o 2R G 5 Ak
FACB RN Bk A UE, U A AR R S
Molish 271 5z o7 &2 BH 1, WAk & 4 vh B2 4 0 L 25 6 4
WAL A T RE R B 25 G5, UV (MeOH) A,
k1 255,355 nm, P — B HEUE X AL A W) Ok B
ESI-MS m/z 609 [ M - H] =, Tl A %F 4> F J5i & K 610,
5 FRA CpH 00 H TR B F 8 m/z 301
[(M-H) -C,H,0,] , HNHWE, & FHE TR
% CL,H, 0, MR BT, RGP C-3 {7 [F] ]
A AN B H-NMR ( MeOD-d, ,500 MHz) ,
8:6.20(1H,d,J =2.0 Hz,H6),6.39 (1H,d, J =
1.6 Hz,H-8),7.61 (1H,d, H-3") ,6.86 (1H,d, J =
8.6 Hz,H-5"),7.62(1H,dd,J =2.1 Hz,H-6") ,5. 10
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(1H,d,J=7.3 Hz,H-1") b A 8 A B om 56 &0 15
B 4.51(1H,d,J = 1.3 Hz, H-1") Il g B2 f oty 3%
FEMES 1 11(3H,d, ] =6.5 Hz, H-6") 11t Ky Kl
ZpE CH, 4 m1f5%5. "C-NMR (MeOD-d,, 125
MHz) b2 60 4 05 & DL 3R 1. 28 6 3% Hotls 5 SOk
(10X RE iz B e I T

F1 BT, HEZHMEFD FEZHMAFT I, HROHF, BHEL
F ' C-NMR {¢ % i % (MeOD-d, ,125 MHz)
Table 1 '“C-NMR chemical shift (MeOD-d, ,125 MHz) of rutin,

vicenin II ,vicenin I ,violanthin and isoviolanthin

i m RS RS e

BT AR Kot

2 158.51 163. 63 165.28 166. 54 166. 61
3 135.63 103. 86 102. 56 105. 42 104.91
4 179. 42 184.15 182. 89 184. 05 184. 04
5 162.99 157. 41 161. 35 154. 80 157. 10
6 99. 94 107. 95 106. 28 109. 50 107. 65
7 166. 02 162.75 159.13 162. 89 163.97
8 94. 86 105. 03 104. 44 104. 71 105. 40
9 159.33 156. 43 156. 01 161.72 158.79
10 105. 63 103.70 103.75 103. 89 103. 34
1’ 123.55 123.28 121.95 122.91 123.26
2’ 117. 69 130. 06 128.77 129. 45 130. 06
3’ 145. 84 117. 00 115. 61 116. 97 117.07
4’ 149. 81 161. 67 160. 52 157. 10 162.77
5’ 116. 05 117. 00 115. 61 117.08 116. 95
6’ 123.13 129. 68 128. 41 129.29 129. 64
1”7 104.72 70.95 72.43 73.86 75. 64
2" 73.94 72.35 71.74 72.05 73.34
3" 78.19 79.73 78.88 80. 28 80. 02
4" 69.71 71. 11 70. 85 75.20 73. 64
5" 77.22 82.82 81. 54 82.61 82.83
6" 68.55 61.77 61.70 63.15 63. 09
1" 102.42 75.27 74.56 77. 41 77. 44
2" 72.24 71. 66 70. 44 75.59 75.24
3" 72.10 79.11 78.20 74.88 73.27
4" 75.73 70. 95 70. 09 72.90 72.89
5" 71.40 82.55 69. 56 72.36 71.78
6 17. 88 61.77 - 18.43 18.43

BoH AR L B EORR S R R - R i
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Y. UV(MeOH) A, .~ 271,336 nm, ¥ — 2 #E UL %
&Y B2, ESI-MS m/z593 [M-H] ™,
WY HAHXS 73 F B & o 594,43 F 20 C,,H, 050 H
WEF B T4 m/z2503 [(M-H) -C,H,0,] ,473
[(M-H) -C,H,0,] ,383 [ (M -H) - C,H,0, -
C,H,0,] ,353 [(M -H) - C,H,0, - C,H,0,]
Hrp 473 [(M -H) - C,H,0, ]~ AU, Jy F9E
FRE CHO, kR &EF, RUIZALEGWI C-6
i A1 C-8 o BUAR A 35 O 75 B B . H-NMR ( MeOD-
d,,500 MHz) ,5:6.58 (1H,s,H-3),7.94(2H,d,J =
8.3 Hz,H2' H-6'),6.89(2H,d,J =8.0 Hz, H-3',
H-5'),4.92(1H,d,J =10. 1 Hz, H-1") . >}y % %
A FEMES,5. 11(1H,d,J =9.5 Hz, H-1") it
Ay A B - S5 5. "C-NMR (MeOD-d,
500 MHz) fb2 i B I )@ L3 1, LR G5 (R 8 53¢
BROIL-12 )% B8 iz A & W 55 8 e 22 10

BV AR T AR OR, 5B R-Eh R S
AL HEW S B LA Y5 5 Molish 25 )
o7 HE PR 5 €5 3R HfE KT T BB R B R A&, UV
(MeOH) A, K 271,336 nm, #EiEZ A& ¥ 0 2 1R
12, ESI-MS m/z 563 [M —H] ™ AHX 4 F &
564,70 7 C, Hy O, o HTHWMHAE TH m/z503
[((M - H) - G,H,0,] ,473 [(M - H) -
C,H,0,] ,443 [ (M -H) - C,H,0,] ,383 [(M -
H) - C,H,0, - C,H,0,] ,353 [(M - H) -
C,H,0, -C,H,0,] ,H o m/z 473 [(M - H) -
CH,O, ] " ZEEE ) F R Tk % CHO0, 1511
HEF B Rk S Wi C-6 il C-8 o 77 7 T Bk
BERIS o Bt ' H-NMR (MeOD-d, ,500 MHz) ,8:
6.56(1H,s,H-3),7.95(2H,d,J =8.3 Hz,H-2', H-
6'),6.91(2H,d,J=7.4 Hz,H-3' ,H-5") ,4.98 (1H,
d,J =9.9 Hz, H-1") It Jy 5 % o 56 - 29155,
5.12(1H,d,J =9.7 Hz, H-1") Ik % 25 4 o 3 | &
({15 . "C-NMR (MeOD-d,,125 MHz) fk2: i # 4
JBULE 1, G Pk Es 5 CHR[ 13 ] X iz &
Wy T LA T

3T IR R, 5B R IR 4 N
BEOA N ZEEY I EEELEY. 5
Molish 271 52 i 14 B8 55 €5 35, i W7 02 2 4 2R b &
Y, UV(MeOH) A, N 271,336 nm, JF — & #EE %
LG R B2, ESI-MS m/z 577 [M-H] ™ #
AR X 43 B i Ry 578, 43 7 €, Hy Oy
HZ%E R & FfA m/z53 [(M-H) -
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C,H,0,] ,487 [ (M -H) - C,H,0,] ,473 [ (M -
H) - C,H,0,] ,457 [(M -H) - C,H,0,] ,413
[(M-H) -C,H,0, -C,H,0,] ,383 [(M-H) -
C,H,0, - C,H,0,] F1383 [(M-H) - C,HO, -
C,H,0,] ,353 [(M -H) - C,H,0, - C,H,0,] ",
Hrpm/z 457 [(M -H) - C,H,0, ] 25k, H I
QBT RE CHO, HREMERE T HREEY
1) C-6 i Fl C-8 57 £F 7 7S ik 4 F 2 Tk b B
f£,"H-NMR ( MeOD-d, ,500 MHz),5:6.88 (1H,s,
H-3),7.92 (2H,d, J = 8.8 Hz, H-2', H-6"),6.92
(2H,d, J=8.8 Hz, H-3',H-5') ,5.02 (1H,d, J =
10. 0 Hz, H-1") itk 4 ) 2 W5 o 2 A 0155 ,4.95
(1TH, s, H-1") 1t oy BUZ45 48 o & B 20015 5, 1,39
(3H,d,J =6.0 Hz, H-6") . B2 B CH, &1
{5 . "C-NMR (MeOD-d, 125 MHz) fk2# (i % 4 /&
WK1, A PG EEE 5 SR [ 14 )X B Z b &)
Y R3O

SO WREAKIR, 55 ME R R
BEEOEA M ZEEY I EEEALEY. 5
Molish 257 5 7 4 B 55 €5 35, 4 W7 Oy B 1R 4 25 b &
P, UV(MeOH) A, A 271,336 nm, HEIE XL EY)
NBEERA 2, ESI-MS m/z 577 [M - H] ~ 4 AR X
Gy F BT ENZ N 578,43 F U CpHy 04,0 H T
MR B4 m/z 503 [ (M -H) - C,H,0,] ,487
[(M - H) - C,HO, ] ,473 [(M - H) -
C,H,0,] ,457 [ (M -H) - C,H,0,] ,413 [ (M -
H) - C,H,0, - C,H,0,] ,38 [(M - H) -
C,H,0, -C,H,0,] H1383 [(M-H) - C,H,O, -
C,H,0,] ,353 [(M -H) - C,H,0, - C,H,0,]
Horfim/z 457 [ (M -H) - C,H,0, ] J& 5%, 1K
YTk CHO, IR B 7 (H 5 W30
A, m/z 503 [(M -H) - C,H,0,] 1 m/z 473
[(M-H) - C,H0, ]~ A3 B W] 3 K, vl Wik &
YKy C-6 i, C-8 {743 5 A I o Rl Bl R 7 Bt i L
& .'H-NMR ( MeOD-d, ,500 MHz),5:6.54 (1H, s,
H-3),7.92 (2H,d,J = 8.6 Hz, H2', H-6'), 6. 89
(2H,d,J =8.8 Hz, H-3',H-5"),5.02 (1H,d, J =
10. 0 Hz, H-1") 1tk oy ) 75 0% o 2 = 0915 5, 4. 98
(IH,s, H-1") 0t o B2 p o 5 © S 15 5, 1,39
(3H,d,J =6.1 Hz,H-6") it }y 2= 4% CH, EEM(E
2 PC-NMR (MeOD-d, ,125 MHz) fk.2% (i % U9 J& W,
1, A AR S5 SCER 15 I X Iz ik & 4
JE NSRS H .

Z3d B M PHEE R ) R R Ak R Ak
2% Sephadex LH-20,0DS A 3% 73 2515 2| (Y 1j 3 1~ 1k
AW H-NMR, "C-NMR # 6 % 3% B 15 8., & B
PR 7 B B0 S A — 30, v AN R s R T
AR R Bz A b & A AR TR 4L 50 7 T, 8 0 22 4R
LB v 22 AT T, SCh B 20t P85 Rk iz A fit
I H 5K 3 AN AT AT T RN 0 45 A S R SO
Xt B R AR A P 3 AN R S R 5
HEAT BRI,
2.4 4 A TE)FIR Bk Rz A PR B R R 4 1 HPLC
e 5 Ry M o A
2.4.1 O E HR B P R AT K 4 M
Fik, K H Kromasil 100-5 C,, {43+ (4.6 mm x
250 mm,5 pm) ; Y 20 A PO 0K IR - 2 i - B (10
22:5) (A)-0.05% W 2 (B), Bb B ¥k Wi, W &
1.0 mLemin " ;4E3H 30 °C; K% K 340 nm,
2.4.2 XPRESEWRAEI S BUS T B IE TR R
BT 38 AT BE G, DA SR AR 5 4 B A3 S R AR 1 LA
BV LA I B 22 AR L B0 S S
0 AT LR FRE I A0 A 1 mL
BVE LAY 092,05 we, B PG 224 5H Y 1 84.3 g,
HURIELT 71,4 pg, T EMIEH 65.3 ng, 304
2570.2 wg, MBI 119.5 pg MM T 165.0 pg
149 T L VS R
2.4.3 (SRS A E A B4 AR IR Bk
AP (i 60 H i) 249 2.5 g, K5 % FR e, K % 0
A 80% HIEE 125 mL, Jn#Aml i 4 h B, R 2%
R UE S, FH 80% W Pl VR VR UE L A T IR W, 15
T, R I 80% I EEAE s A 2 5 mL
WL 80% WEE E ZI R L RE A R4
2.4.4  CRRIERCAY AT HAE T TR BERE S BT, 45 51
T T ARRAEE g 1~ 08 T 43 5 Ry R PG 22 R
I BvE 22 AR T, 5T, S T, 3k
DA, SRR OT, N T, a5 R R 1, Bk .4
AR Fp s (PEEF 2 R TV R
it W VLS M R ) % B A sk b 2 BB ARG S TV 2 A5
FOIL B v 224 T DL R FE 8 25 AR R T 4%
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Dendrobium officinale from four different origin places
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