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M E B AIRHMNERFRTRAGM PTG LRSS TN T E. F ik RN SRR EEENERFFRAGM T
A 8-3-0-p-D-wt o H) £ 45 -(1-2)-o-L-b v H] ) 45 -T-0-a-L-"k v R34 HF (KGGR) | b 2 8-3-0--D-wk v #) 3 #2-7-0-0-L- v K
Z#3 (KGR) M %-3-0-a-L- R FH5-7-0-0-L- R, 24235 (QRR ) . Bulbiferumoside I .1y Z=&-3-0-(6-% 2.8k )-4-D-7] ) #5-(1—
2) -p-D- R & #2 -1-0-a-L- & 2= 4% % (KcGGR) | WLy Z& By -3-0- (2-B-D- %] & 4 ) -a-L- R & 45 -7-0-0-L- &, = #2 3 (KGRR) . .1y &
By-3-0-a-L- R4 H-1-0-0-L- R 455 (KRR) ol 2 8-3-0-(6" - LB -B-D-H] Z#3)-T-0-0-L- A =4 (KaGR) 49 4%, &k
7 Waters CORTECS Cs, iR Z A8 A THE-0.1% Fh ik K i (B B 5 ) , i7ik 4 0.8 mL/min, %) 9% K % 254 nm, 4238 4 35 °C, BE4F
FH5uL, R LRSHRSH LB AL S B AN B F 09 X MHE RS M A4 0.013~0.052,0.005~0.018.,0.008~0.031 ,
0.010~0.042,0.009~0.038 ,0.008~0.030,0.009~0.037,0.032~0.130 pg(r34 RA4&TF 0.999 0) ; #i] FE5-#] %4 0.08.,0.14.,0.11.,0.21
0.42.0.35.0.23.0.28 pg/mL, & F &5 7] 4 0.25.0.47 .0.38,0.69.1.40.,1.17 .0.77.,0.93 pg/mL; 45 % & . & b AT (24 h)XIh 69
RSD T 3% (n A 6R7); T3 mAreh % 4 99.67% ~104.20% (RSD 4 0.17% ~1.59% ,n=6), 13#AES P, Lik 84y s 289
P35 455 %4 0.893 8.0.312 6.0.490 8.,0.964 9.0.751 2.0.502 2.0.606 2.1.915 7 mg/g(n=3), %L F F e fH TELM
I, 7T TR BFE 2R3 R R A4 P 8 AP B R R0 A
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Simultaneous Determination of 8 Flavonoid Glycosides in Sedum bulbiferum by HPLC
WU Yingying" *, LEI Yan"*, YAO Chengfen" *, MA Xue', HUANG Yong’, LI Yongjun', LIN Changhu' (1.
Engineering Research Center for the Development and Application of Ethnic Medicine and TCM/State Key
Laboratory of Functions and Applications of Medicinal Plants, Guizhou Medical University, Guiyang 550004,
China; 2. School of Pharmacy, Guizhou Medical University, Guiyang 550004, China; 3. Guizhou Provincial
Key Laboratory of Pharmaceutics, Guizhou Medical University, Guiyang 550004, China)

ABSTRACT OBJECTIVE: To establish a method for simultaneous determination of 8 flavonoid glycosides in Sedum bulbiferum.
METHODS: HPLC method was adopted to determine the contents of kaempferol-3-O-f-D-glucopyranoside- (1—2) -a-L-glucopy-
ranoside-7-O-a-L-glucopyranoside (KGGR) , kaempferol-3-O-f-D-glucopyranosyl-7-O-a-L-rhamnopyranoside (KGR) , quercetin-3-
O-a-L-thamnose-7-O-a-L-thamnoside (QRR) , Bulbiferumoside I , kaempferol-3-O- (6-coumarinyl) -B-D-glucose- (1—2) -B-D-glu-
cose-7-0-a-L-thamnoside (KcGGR) , kaempferol-3-O-(2-B-D-glucose ) -a-L-thamnose-7-O-a-L-thamnoside (KGRR) , kaempferol-3-
O-o-L-thamnoside-7-O-a-L-rhamnoside (KRR) , kaempferol-3-O- (6" -acetyl-B-D-glucose ) -7-O-o-L-thamnoside (KaGR) in S. bulbi-
ferum. The determination was performed on Waters CORTECS Cs column with mobile consisted of acetonitrile -0.1% phosphoric
acid water solution (gradient elution) at the flow rate of 0.8 mL/min. The detection wavelength was set at 254 nm, and column
temperature was 35 °C. The sample size was 5 pL. RESULTS: The linear range of 8 constituents were 0.013-0.052, 0.005-0.018,
0.008-0.031, 0.010-0.042, 0.009-0.038, 0.008-0.030, 0.009-0.037, 0.032-0.130 pg, respectively (all » were not less than 0.999 0).
The limits of detection were 0.08, 0.14, 0.11, 0.21, 0.42, 0.35, 0.23, 0.28 png/mL, respectively. The limits of quantification were
0.25, 0.47, 0.38, 0.69, 1.40, 1.17, 0.77, 0.93 ug/mL, respectively. RSDs of precision, reproducibility and stability tests (24 h)
were all lower than 3% (n=6 or n=7). The average recoveries were 99.67%-104.20% (RSDs=0.17%-1.59% , n=6). Average
contents of above 8 constituents in 13 batches of samples were 0.893 8, 0.312 6, 0.490 8, 0.964 9, 0.751 2, 0.502 2, 0.606 2,
1.915 7 mg/g (n=3). CONCLUSIONS: The method is

simple, acourate and reproducible, and can be used for
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k2 5 KON 5K B W 2K 2F 52 K (Sedum bul-
biferum Makino. ) it T4 5, A4/ B BRZFE S, T
ZAOAE TR E R X B AR IR R, R TR R
MR 2s , 7T FIRY 7 FERERE B RUER I
SERE ARFE R BN BREF R RS A LR Y
KBS S 2R 0 T R L E R
AR BT ST oh R B, BRI S N R 2 R R
B o X CE A DRI BN TN Y5 SRSy A RS S
A, A0FE 11125 W -3-O--D- N Wi 75 2 1 - (1—2) -a-L-
N R 6 26 B -7-O-a-L- Nk T B 25 0% 17 (KGGR) | 1 45
1}-3-0-p-D- M I F 2 85 -7-O-a-L-ME IR A8 (KGR ) |
Wit ¢ 2% -3-0-a-L- 2 KE-7-0-a-L- 228517 (QRR) . Bul-
biferumoside II . 111 43 }-3-O- (6-F5 5.k 3L ) -p-D- 745 %) i -
(1—2) -B-D-F % W -7-O-0-L- B 2= i (KeGGR) | 111 4%
13 -3-0- (2-B-D-F %58 ) o-L- B 25 -T-0-0-L- LA WE
(KGRR) . 111 22 W} -3-0-a-L- SR ZENEFF -T-0-a-L- A KT
(KRR) . 111 2513 -3-0-(6" - £k 3-p-D- 15 % 4l ) -7-O-a-L-
BB (KaGR) 4%, O A 293G PEWE ST R, 2R 28 5
TR ¥ B2 B A ok N 20 B AR HepG2 45 2 4N it

Kk EC109 A2 17 96 40 ik SWAS0 F A S 7 A Hi kil AE
)EH[IO*II]O

T2y oy S A R H R A Gy P XA — B TR
BT R SO k. BT AR R R TR
U TTIDEI e STER AN VTN YL TR E I ) TS N )
SEREAIFTENY, BRI Ao B — Al 2l 3 1 5 e
DA SR 2 stR M B . T4k, Zahn & e
O 2 N T2 b Y R A0 P AT R R
SR AEE DR, AR AU 7 ) P R B 2 SRR
2y rp b ik 8 B BRI A0 5 Y R SRR
5 (HPLC) , BTN M I R el Bt e fR 22

1 w7
1.1 {88

UltiMate 3000 %% HPLC ¥, fu+5 R G Hl 4%  Hi ik
B AN ARERSEE AN B SRS AR IRAS R
FEAE | AAE PSR #S  Chromeleon 7.0 €415 404 1.
Yk (358 Thermo Fisher Scientific /3 ] ) ; Allegra 64R 7Y
AP Vi 72 20 ML (35 [ Beckman Coulter 23 1) ) ; WP-UP-
IV -20 BY A K HLCPU R R R BHB R TR A TR A F] D 5
EL204 B HL K1 [ M5 8 -6 0] 240 8% (Rl ) A R 2
Al
L2 Zm5iRH

R R REGM R A SN &, M P R 2 K2
2 2F BN SO 25 st KRB SR R A R 2 50K
(S. bulbiferum Makino.) i) T4 45, 13 HEZGRAAF Sl e U
.3 1. KGGR.KGR. QRR . Bulbiferumoside Il , KcG-
GR.KGRR KRR KaGR *} # i 5}y A 52628 [ 4], 48
HPLC [A AR — A A I 2 YK T 98.0% 5 £ Y
Stk al, Fax iR gl KRR 4K .
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Tab 1 Source of 13 batches of samples

G5 s [ 55 A5 8

S 20160602 SRR EE S S8 20160609 BRI
2201606051 RHHTEER EIEH S 9 20160610-1  SRHTEENEIEHS
3201606052 HANEMK TS S0 201606102 ST N
S4 201606053 StHHTEMIKHH SIL - 20160610-3 ST H LN 2
S5 201606054 MR 5k S12 20160702 SR AN S
6 201606071 HEMHMBIENES SI3 20160618 b R A
ST 201606072 B

2 AEEHER
2.1 @Bit&H

{44} . Waters CORTECS Cis(150 mmx4.6 mm, 2.7
um) ; WA : 25 (A)- 0.1 % BEFR KW (B) 86 3 BRI
(0~5 min, 5% A—12% A; 5~15 min, 12% A—13% A;
15~30 min, 13% A; 30~45 min, 13% A—14% A ; 45~
60 min, 14%A—15%A) ; 1% : 0.8 mL/min; #:37 : 35 °C;
K+ - 254 nm; YEFE R .5 pl.
2.2 ARMFEE
2.2.1 JRAXISEWAEI % BUKGGR KGR .QRR
Bulbiferumoside II . KcGGR.KGRR KRR F1 KaGR % if
fn A RS B RRE , 4 ) R I O a8 X 2 10 mL
SR, 75 B RS A VR . R IR AR B
TP 44 W A% e, BT [ — 10 mL 23 b, FH H s e o
P 2= 205 , 4% | mL 7 KGGR 13.0 ug KGR 4.6 pg.
QRR 7.7 pg . Bulbiferumoside I 10.4 pg . KcGGR 9.4 ug.
KGRR 7.5 pg KRR 9.3 ug.KaGR 32.4 pg iR A %5 1 i
VW ARAET 4 CokgaTh 450 .
2.2.2 HHASEWAIHI S BOR SR A M S R, B e
Ja .1 40 i . K AR LRI 1 g, A 50% £
20 mL, FRaE i Je , AV Al 1 h R H 2=, 5
YRPRE T, FH 50 % B 3l 2% i, 25 , L 12 000
r/min 5.0 10 min, B IE W, RIFS AR AR
23 AHEFER
2.3.1 BIEMEFZES RS WIS PO BROS  (CH B
RO F2.27 TR A A TR (R 0 SB) VTR A X BRI
O i, 25 0 BRI TR I SV WA 2.1 I ek 2%
PREREINAE |, VR B X HE VAV FP s 18 5 A Je AR 2
sk S LR 1. 45250 Bz ik 44T, KGGR.
KGR.QRR Bulbiferumoside I .KcGGR,KGRR KRR Fi
KaGR 732 X AT, @RS IETE X FR , Be AR E0%
QRRUIETFHIAMIETF 17 000,
2.3.2 PRUERRER N SR IR 2.2.17 TR IR A X I]
PRV 1.0 mL, BT 5 mL B, 0 I A R )
B, il i KGGR . KGR, QRR , Bulbiferumoside 1 ,KcG-
GR .KGRR KRR F1 KaGR Jii 7 ¥ £ 43 51| 4 2.60,0.92
1.54.2.08.1.88.1.50.1.86.6.48 pg/mL IRV , 43
K25 .8.10,12,15,18.,20 pL, #%“2.17 50 T 4j5% 4%
PVEREIN E 3 S0 AL, DUREI R4 MERE A (x, ug) N
BEARBR W TRIAN (1) A DAAR AR FERPE I 25 SR L3 2,
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Note: 1. KGGR; 2. KGR; 3. QRR; 4. Bulbiferumoside II ; 5. KcGGR;
6. KGRR; 7. KRR; 8. KaGR

Bl SREEeILE
Fig1 HPLC chromatograms

®2 EEAFERERMEE

Tab 2 Regression equation and linear range

TR OUEE: r IR, g
KGGR y=115.08x+0.061 § 0.9994 0.013~0.052
KGR »=165.30x—0.051 0 0.9995 0.005~0.018
QRR y=215.76x—0.030 3 0.9995 0.008~0.031
Bulbiferumoside [I y=120.04x+0.063 2 0.999 4 0.010~0.042
KcGGR y=84.89x—0.0529 0.9990 0.009~0.038
KGRR y=102.22x—0.068 3 1.000 0 0.008~0.030
KRR y=165.84x—0.138 3 0.999 0 0.009~0.037
KaGR y=143.57—0.159 9 09997 0.032~0.130

2.3.3 KPR 5@ R REE 2.2, 80 RGO
VARG B, DA A U R 42 2.1 I T ik A Rk
FEMSE , DAEME L 102 1.3+ 1 43 Wi o o B PR K6
FR, 4559, KGGR.KGR.QRR Bulbiferumoside II .KcG-
GR,KGRR KRR 1 KaGR # #; B2 43 51 47 0.08.,0.14
0.11,0.21,0.42.0.35,0.23,0.28 pg/mL, & &t BE 2> % K
0.25.0.47.0.38.0.69.1.40.1.17.,0.77.0.93 pug/mL.

2.3.4 FEEERAE  BUR—HEERZF SR (45 SB) ki
VBV, H 2.1 I A R A L A I A 6 K, 1 R
WA, 455, KGGR . KGR .QRR . Bulbiferumoside 1I .
KcGGR . KGRR . KRR Fl KaGR U4 [i £ () RSD 43 51|
0.48% .0.96% .0.86% .0.86% .0.39% .0.77% .0.82% .
0.83% (n="6) , K G % B Rt

2.3.5 EEMAE BUR—HERZER K25 (45 :S5)
WA 422,27 W0 ik PAT il s it i3 6 1, F4%
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“2.17 T RS RN A 0 S T R, HE AR i 2k
Pt 45 R a3 1 & . 458, KGGR \ KGR ,QRR ,
Bulbiferumoside II .KcGGR . KGRR KRR Fl KaGR 7% &
() RSD 43 %11 47 1.00% .0.47% .2.15% .1.66% .2.53% .
2.72% 2.711% 1.17% (n="6) , KW HEELE R
2.3.6 MY BUR—HEERZE R K2 (452 S5)
AR, #e“2.2.27 TR J7 3k a8 il i, 40 3l T = R
THE 0.1.2.4.8.12.24 his 2.1 F (i 24 hkE
MAE 0 AR, 4559, KGGR .KGR .QRR . Bulbiferu-
moside Il .KcGGR.KGRR .KRR F1 KaGR W[ FH 1 RSD
43918 1.39% . 1.29% . 1.99% .1.90% .1.80% .1.97% .
1.10% .0.84% (n="7) , & WAL 0 v VR A =5 1 B i
24 hINFRE I R AT
2.3.7 MAEREICRIREE B A SR AR 2R K 2
(G5 : S5)YMA, I 6 107, BR324 0.5 g AHEEFRAE , 045
B AE 2 b HP ) S I AR B — o B B I A5
F542.2.27 00 Jr il & st VA, PR 2.7 a3
SRR R |, 10 S 0 T AR B IIRE [T iR 45 2R L
%3,

Fz3 MEFEKERIRELE R (n=06)

Tab 3 Results of recovery tests(n==6)
R gE, AR, WEE, O HEMCE, POREREE, RSD,
" mg mg mg % % %
KGGR 04182 03906 08183 10243 103.10 120

04165 03906 08244 10443
04172 03906 08260 104.66
04173 03906 08177 102.51
04176 03906 08140 101.48
04167 03906 08193 103.07
KGR 0.1573 0.1462 0.3084 103.35 10270 159
0.1567 0.1462 0.309 8 10472
0.1569 0.1462 0.308 9 103.97
0.1570 0.1462 03070 102.60
01571 0.1462 0.3042 100.62
0.1568 0.1462 03044 100.96
QRR 022611 02123 04425 101.93 102.44 0.66
02252 02123 04410 101.65
02256 02123 04453 10349
02256 02123 04424 102.12
02258 02123 04439 10273
02253 02123 04434 10273
Bulbiferumoside [~ 0.473 5 04239 09161 10441 10420 0.18
04717 04239 09136 104.25
04724 04239 09136 104.08
04725 04239 09130 103.92
04729 04239 09148 104.25
04719 04239 09141 10432
KcGGR 04065 03658 07733 100.27 100.08 039
04049 0.3658 07732 100.68
04055 0.3658 0.7700 99.64
04056 0.3658 0.7703 99.70
04059 0.3658 07715 99.95
04050 03658 07716 10022
KGRR 02500 02345 04839 99.74 99.67 0.26
02490 02345 04823 99.49
02494 02345 04840 100.04
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&3k3
Continued tab 3
. BE,  MAE,  WEE,  MEECE,  FEHMEELE,  RSD,
frMsy mg mg mg % % %
02494 02345 04823 99.32
02496 02345 04831 99.57
02491 02345 04832 99.83
KRR 03017 02699 05753 10137 103.82 1.16
03005 02699 0.5829 104.63
03009 026099 0.5822 104.22
03010 02699 0.5818 104.04
0.3012 02699 0.5829 10437
0.300 6 02699 05821 10430
KaGR 09170 08411 17805 102.66 10297 0.17
09133 0.8411 17793 102.96
09148 0.8411 17820 103.10
09150 08411 17817 103.04
09157 08411 17813 10291
09137 0.8411 17814 103.16

24 HMEENE
PRICI3 LR ZF 2 RAM IR A 1 g, FEBIRE , 1%
“2.2.27 TR ik s R R, PR 2.7 T @i e
PEHEREINSE , T SRR, FEhR Il 2051153 8 Fh g i
RS B TR 3R SR IR 4
R4 HRAIEBNEER(n=3,mg/g)
Tab 4 Results of content determination of samples

(n=3,mg/g)

%5 KGGR KGR

N 10163 03559 05102 10231 07325 05082 0.7351 22605
§2 07686 02050 04526 0.904 1 07111 04487 05158 16886
$3 07590 02865 04319 0.8630 06505 03752 05017 14977
4 08859 03175 05202 10130 07462 05358 06157 20746
§5 07934 02552 03722 0.7892 06866 04284 05215 16208
S6 09216 03205 04786 09928 07423 04882  0.6451 2.0987
§7 09473 03138 05584 1.0144 07617 05185 05611 17498
8 08908 03082 04613 0.9480 07930 05070 05996 18762
9 10185 03612 06017 1.0146 10090 05748 07156 23158
SI0 08983 03208 05538 10107 07328 05556 06220 19420
SIL 09280 03178 04893 1.006 5 07263 05479 0.6323 19631
SI2 08821 03195 04725 0.9878 07475 05155 05984 18856
SI3 09091 03163 04781 09763 07258 05247 06170 19312
FHE 08938 03126 04908 0.9649 07512 05022 06062 19157

F S 4 45 5] UL, B 13 SRk 45 K25 A vh 8 b
P 7 2R oy B 22 AN K, Hop R 1 e i 2
KaGR (1.915 7 mg/g) , V34 7 & i AL 19 J& KGR (0.312 6
mg/g).
3 Tt
3.1 HiXRBARHEHEEE

AR BT FT 5 1 25 5% T HE U TR GRS (B |
FEREFN K A RAFR 7355 (100% . 75% .50% 25% )
) FF T 2, ] B BBCRHIA] (0.5, 1.2 . 4 h) X BR 25 5 K4
BURIGEZM . 458 &, LA 50% LFEEI 1 h (4R BER
By, BRI A)3E BT, S e PR I O 1A A i i
IR £ 7

QRR  Bubbiferemoside [ KcGGR ~ KGRR KRR KaGR
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3.2 Bif&MEE

AR ZH HiT I 53 06 443545 (ACE Excel 5 Cis-AR
ACE Excel 5 Cis. Waters CORTECS Cys) . i 8 #H ( &
0.1 % WEBR /K VAW . 2501 % FBR /K VAR TP BE-0.1 %

WM KA T FH E-0.19% HH FRK S W) i (0.8.,1.0,1.2

mL/min) #4775, 450 L, 4 @3+l Waters

CORTECS Cis. Ji sl AR 2R -0.1 % Wl R 7K s T (6 B Uk

JI ) BE 3K 2 R v 8 BB 1 2 B o3 1 R B I Y gy

R PR, H LR T A I (a3 25 k. AR

TR AE PRI A B0, BR 2F 2 R X 8 Fh i 2

A 254 nm AN B PRAR A ek b, H-5 A

Ji% T A B PR, SR 254 nm A AE ARSI £

2 BT AW ST T iy TR TR, MR 5 R %

B, R e ML, mT T R B e K 2F R 2 A

8 BB T IS A A Y B, m O L s o e — A

AR P 7 34

2% ik
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