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BE: BH Wi HPLC I E 4% 4 Caragana sinica (Buchoz) Rehd. Wiz INRH | FRERMITAE, IF
T HARGRE, Fik %Y 75% CEEHRIOR A HT R A Waters Cpg B35 FE (150 mm x4.6 mm, 5 um) ; HshAHA
FH 0. 4% WL ; ARG R 1.0 mL/min; #3430 C; KP4 360 nm, B 10 #EAE R TR QRS .. &R Mk
. IWER, REERSHAE0.01 ~0.1, 0.002 5 ~0.025, 0.002 5 ~0.025 mg/mL G B N LM R BRI, FHEIKL
SRAMIH 95.5% . 92.3% . 95.6% . RSD 4} 0.62% . 0.89% . 0.89% , &ty 12 A1 (9 206 J ki
E#R, LS RHUAER, R2SEHRRER), MHLEHRKF0.990, i $RINA LN A JEA7 4 1 ik A v 4l (o
TEWESY B RAT, IR .

KR ST, WER; AR, RRER; B8E; HPLC

hESZES. R284.1 XkFRER. A NEHRS: 1001-1528(2016)10-2204-05

doi:10. 3969/j. issn. 1001-1528. 2016. 10. 023

Determination of three flavonoids in Caragana sinica and establishment of its fin-
gerprints

WU Yu, LI Dong-yu, YAO Jun®, CHENG Yu-feng”
( College of Pharmacy, Xinjiang Medical University, Urumqi 830054, China)

ABSTRACT . AIM To determine the contents of quercetin, kaempferol and isorhamnetin in Caragana sinica
(Buchoz) Rehd. by HPLC and to establish its fingerprints. METHODS The analysis of 75% ethanol extract of
this plant was performed on a 30 “C thermostatic Waters C,gcolumn (150 mm x4.6 mm, 5 pm), with the mobile
phase comprising of methanol-0. 4% phosphoric acid at a flow rate of 1.0 mL/min, and detected wavelength was
set at 360 nm. Then the fingerprints of ten batches of samples were established. RESULTS  Quercetin,
kaempferol and isorhamnetin showed good linear relationships within the ranges of 0. 01 —=0. 1 mg/mL, 0. 002 5 -
0. 025 mg/mlL and 0. 002 5 - 0. 025 mg/ml., whose average recoveries were 95. 5% , 92. 3% and 95. 6% with the
RSDs of 0. 62% , 0. 89% and 0. 89% , respectively. There were twelve common peaks in the frigerprints ( Peak 9
was quercetin, Peak 11 was kaempferol, and Peak 12 was isorhamnetin) , whose similarities were all more than
0.990. CONCLUSION The extraction of C. sinica without petroleum degrease can make chromatographic
peaks’ separation better and recovery rate higher.
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AR T, v e AR G L A A BT A
WIS, A K TFRIRBE NN P o
WAL FAR I ] A2y, FREREW T, EhEZ
W, EEVRSM T8k EAROYI R EW T, F&
ELAT i B5a . SRR | ARKRITE . S A5 )
B, MImTE ARG L, k% IesE, ERAfER, FEHE
B HAMMEM R, &8 EWHMME, ETF LRI
BB

SN BB IE RN SR, B, AW
B, HG AP B 2R A W 0 T RO
ARSZG SR HPLC i 4 2646 b 3 a2t b &
PR IWERR . RRERVSA R, JFEkd
ST HAR SR, AT AZ 2 PR T T
1 UE5R%
1.1 A% Agilent 1220 LC — 70 % /& S0 A 6 i
%; KQ-500DE ¥ i v veas (Bl X
A BRAE]); BSII0S HLF 3 Hr KF (L2
METRFABRAT) 5 HH-S4 OB fEIRKIBH (&
IR IR ) .
1.2 #H&b5aX% Mtk E (k5 100081-
201408) . IiZsZE (it 110861-201310) ., F 2
F (45 110860-201109) X HE 5 F o [ £
2B . RN ksl (& Fisher Sci-
entific) ; MR A L 2l (AR R e 1k T3k 5
J7) s LEERATAE CREET & TR 4 b TARRA
Al) o 10 {426 A6 25 b 1 W 1 T 558 ] ) 28 Ml X,
ZFRE R R 2E I s - PR ) AR S e A IE
i, EARDLER 1,

*1 BHRER

Tab.1 Inforamtion of samples

' RAEHIX SR AR ] FE G
1 PRI /NS 2011 4E5 A 20110501
2 P ZEHI BT A S 2011455 A 20110502
3 FIEIZEHIIK/NRI S 2012486 A 20120603
4 PRI /NRIBS  20124E5 20120504
5 P MIX /NS 2013 4E5 A 20130505
6 ] 8y 2% b DX BT (9 2 & 2013 4E5 H 20130506
7 M ZEH I/ NRIB S 2013 4E6 H 20130607
8 FTEIZRHLIX BTN S 2013486 A 20130608
9 Pz IX /NS 2014 4E5 20140509
10 ] 550 28 o IX BT L & 2014 4E5 A 20140510

2 2FENE

2.1 &L MH  Waters Cy 3% 4 (150 mm x
4.6 mm, 5 pm); i 3hAH O HOEE0.4% W IR
(48:52); (AR 1.0 mL/min; H:E 30 C; #5
P 360 nm; FEAEG 10 pl,

2.2 MBRERGFE KEERET R EEERN
MR IIAE . RREZTEGL 10 mg, BT
10, 10, 50 mL fRe T, HEESHITER, %
5], BIARASXT RSN A, M 5. 00, 1.25,
6.25 mL, # T[F—25 mL R, HEEES,
RRAgti e 22 IR R . B REREWRE 5008
0.20, 0.05. 0.05 mg/mL [IRAXF & SA W .
2.3 BEXRIEROGH LS RIEEALL 10 g, K
e, of 60 Hifi, MEMPHAK 1.0 g, & THEIKE
R, A 50 mL75% ZEERIFRIEEC L. S h, g,
it G HAE—IR, GBI IR, 751, 50 mL
fi25% HCL (4: 1) #Fffski, BIRKM 1.5 h
T, HIEE25% HCL (4:1) &%, 57T 50 mL g
i, 0.45 wm fALIERELTIE, RITE
2.4 FEFER
2.4.1 ZMERFR KEHWEBT SR 0.5, 1,
2.3, 4, 5mL, BT 10 mL £, 3l
ERS, 1B “2.17 Wik e, DM ER
A bR (X)), WEmEm B bR (V) #EA7 R,
gE, MR, ILER. FRERS0FE0.01 ~
0.1, 0.0025 ~0.025, 0.002 5 ~0.025 mg/mL i
BRINLMHLRRLY, HATRSHNA Y =
763 670 393X =5 674 735 (r =0.999 1), Y =
703 179 144X — 1 260 797 (r =0.999 1), Y =
749 366 540X —1 627 734 (r=0.999 6),
2.4.2 MEwmEE HUR O X B AR, TR
“2.17 TAGESME NI E, HNESIEFE S IR,
HEES d, WA R IWER, RRERH
I TE AR RSD 43518 0.1% . 0.2% . 0.28% , H
] I TR A RSD 43504 3. 0% | 3.0% . 2.9% , F
AR R4S
2.4.3 BEEMRAE KEREUE—HZ R S
By, #% “2.37 WF J7 ke Al B W, TE
“2.17 IEGESRATIIE, SR R LA R
SRZESA S RSD 4Rk 1.57% | 1.74% .
1.89% , RUIZHEELEMERL .
2.4.4 RoEtRE  BUR - RE W, T 0.
4.8, 12, 24 h HEAEDE, MM R, IR,
S 2% & % T R RSD 43 Wil A 2.22% | 4.95%
2.51% , WML IRTE 24 h WEETER L.
2.4.5  fRERNERE R A PRGSO AN R
— MR 6 1, Hy 1.0 g, IATRA X IR
W2 mL (M z . ISR FRAER TR S5
$70.40, 0.12,0.09 mg/mL), # “2.3” Tji Kk
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il AT, TR IR, SRR 2 ~4,
x2 WHEEMHERKRRRBER (n=6)
Tab.2 Results of recovery tests for quercetin (17 =6)
AR AR/ AR/ R SEEEIL RSD/
mg mg mg % /% %
0.811 6 0. 800 1.570 2 94.90
0. 800 2 0. 800 1.568 3 96. 02
0.805 0 0. 800 1.575 1 96. 29 95.50 0.62
1
1
1

0.8106  0.800 .5708  95.09
0.8108  0.800 L5772 95.85
0.8023  0.800 .5623  95.02

£3 WEEMERKRIRGLER (n=6)
Tab.3 Results of recovery tests for kaempferol (n =6)
AR AR/ AR/ FEER SFEEIL

RSD/%
mg mg mg % /%
0.2316 0.240 0.4510 91.11
0.2378 0.240 0.4589  92.09
0.2215 0.240 0.4444  92.29 92.30 0. 89

0.2250  0.240
0.2438  0.240
0.2459  0.240

0.4497  93.21
0.464 4  92.05
0.4694  93.31

*4 BRERFEMFEEORZRRKRER (n=6)
Tab.4 Results of recovery tests for isorhmnetin (7 =6)
FAE, AR/ AR/ BBeR/ FERE

mg mg mg % /%

RSD/%

0.188 2 0. 180 0.357 1 94.10
0.182 1 0. 180 0.354 8 95.98
0.187 1 0. 180 0.360 4 96. 45 95. 60 0. 89
0.180 1 0. 180 0.3513 95.13
0.181 9 0. 180 0.354 4 95.90
0.183 5 0. 180 0.356 2 96. 02

2.5 AEaE X 10 HEFE ST S A R,
BEAEI 3 R, GERWES,
RS FEENELER (n=3)
Tab.5 Results of content determination (n =3)

% i B3/ % WIZRE/% SRR/ %
1 0.072 6 0.021 4 0.017 1
2 0.113 1 0.030 3 0.020 8
3 0.108 8 0.028 9 0.020 3
4 0.117 5 0.031 5 0.021 5
5 0.116 5 0.031 1 0.021 2
6 0.081 2 0.024 4 0.018 3
7 0.075 5 0.022 6 0.017 5
8 0.078 4 0.023 3 0.017 8
9 0.1253 0.033 8 0.022 3
10 0.121 1 0.032 4 0.021 8

3 HPLC {59 Eig#E T

3.1 & &M Waters Cg 35 AL (150 mm x
4.6 mm, 5 pm); KA E 1.0 mL/min; F &
30 °C; KK 360 nm; #ERER 10 pl; BhAHH
2206

FE-0. 4% B 1R, B6 BEVEBE (0 ~ 20 min, 68 : 32—
52:48; 20 ~40 min, 52 :48; 40 ~50 min, 52 : 48—
68 : 32); A 475 50 min N

3.2 mEFHER

3.2.1 KEERERE  HUE - dedtma , Esk
HEFE 6 YK, DA A% 3222 A i WRE X B s (i) LA X6
W AR LU R RSD ¥4/ 3.0% , RUMUAAE %
R4t

3.2.2 REtkils B - HbHS S A, T 0.
4.8, 12, 24 h A E, DA A T2 A0 s AH X
R B B (] FIAF X 0 T AR LA A9 RSD ¥4/ F 3.0%
T S TRTE 24 h WERETER AT

3.2.3 BV R —Hte LA 6 iy,
Ty 1.0 g, WA54% 3222 € 3k W AH XoF (O 7 BsF [B) R AH
Xep g i AR FLAEL ) RSD /T 3. 0% , B ik
BRI

3.3 EBRAZR

3.3.1 Mg ERE RS RELEE (K
1), 812 > FEILFREEE, Hr, 9 Sk
Wit 2=, 11 S RINEER, 12 SR RER,
ZZCHR [7-10], ¥ 9 e A2 g, Jii
HAE NS g, BARIE 2,

mAU
474421
355.881 )
i
0
237.331
[ I /| )
“.‘\ AN . ./\J“k . ,,/\/’(‘\_/\—SS
1 ]8.78‘4 A N A gy
S3
S2
0.24 SL 4/min

0 435 870 13.04 1739 21.74 26.09 3043

E 1 10 #t#m HPLC 545 Eik
Fig. 1 HPLC fingerprints of ten batches of samples

mAU
67.05
50.35
33.65

L2 T ﬂt ol 12
2 3
0.24 X L

0 435 870 13.04 1739 21.74 26.09 3043

2 HPLC 59 EiEHAHIE
Fig.2 Common peaks of HPLC fingerprints

/min
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3.3.2 AHXHOREE ISR R R R Gk I OR B
VRN Z IR, WA AT I ARG £ B8 5[] £ RSD 24
INFL0% , FFETRSUEITEACEOR, RARILER 6,
3.3.3 AHXFUETE AN REPEHR B AR @ i T AL

AEH, IR T AR, SRR T,
7 M 1 a0, HPLC 45 2 [958 42 PR 84
{HAA WA X B —E 2257

F6 HEFEHEIRERIE

Tab. 6 Relative retention time of common peaks

[E353 S1 S2 S3 S4 S5 S6 S7 S8 S9 S10 RSD/%
1 0.50 0.50 0.50 0.50 0.50 0.50 0.50 0.50 0.50 0.50 0
2 0.59 0.59 0.59 0.59 0.59 0.59 0.59 0.59 0.59 0.59 0
3 0.63 0. 63 0. 63 0.63 0. 63 0.63 0. 63 0.63 0.63 0. 63 0
4 0.70 0.70 0.70 0.70 0.70 0.70 0.70 0.70 0.70 0.70 0
5 0.74 0.74 0.74 0.74 0.74 0.75 0.74 0.74 0.74 0.74 0.42
6 0. 88 0. 88 0. 88 0. 88 0. 88 0. 87 0. 88 0. 88 0. 88 0. 88 0.36
7 0.92 0.92 0.92 0.92 0.92 0.91 0.92 0.92 0.92 0.92 0.34
8 0.96 0.96 0.96 0.96 0.96 0.95 0.96 0.96 0.98 0.96 0.77
9 1. 00 1. 00 1. 00 1. 00 1. 00 1. 00 1. 00 1. 00 1. 00 1. 00 0
10 1.29 1.28 1.29 1.29 1.29 1.28 1.29 1.29 1.29 1.29 0.33
11 1.35 1.35 1.35 1.35 1.35 1.35 1.35 1.35 1.35 1.35 0
12 1.45 1. 44 1. 44 1.45 1.45 1. 44 1.45 1.45 1. 44 1. 44 0.36

®7T HEEETIEBR
Tab.7 Relative peak areas of common peaks

[E353 S1 S2 S3 4 S5 56 S7 S8 S9 S10
1 0.51 0.50 0.48 0. 47 0. 46 0.45 0. 46 0. 40 0.39 0.48
2 0.05 0.05 0.04 0.03 0.03 0.03 0.03 0.03 0.03 0.03
3 0. 06 0.07 0. 06 0.04 0.04 0.04 0.04 0. 05 0.04 0. 05
4 0.13 0.12 0.11 0.09 0.09 0. 08 0.08 0. 08 0. 08 0.08
5 0.13 0.13 0.12 0.10 0.10 0.09 0.09 0.09 0.09 0.09
6 0.04 0.04 0.04 0.02 0.02 0.02 0.02 0.02 0.02 0.02
7 0.04 0.04 0.04 0.03 0.03 0.03 0.03 0.03 0.03 0.03
8 0.10 0.10 0.10 0.11 0.11 0.11 0.11 0.10 0.10 0.10
9 1. 00 1. 00 1. 00 1. 00 1. 00 1. 00 1. 00 1. 00 1. 00 1. 00
10 0.10 0.09 0.09 0.08 0.08 0.08 0.08 0. 08 0.07 0.07
11 0.38 0.38 0.37 0.32 0.33 0.33 0.33 0.32 0.32 0.32
12 0.14 0.14 0.14 0.13 0.13 0.13 0.13 0.14 0.13 0.13

3.3.4 AT ALAE X 10 AR S BEAT I E W5 B IR A
M W AR LI AE 90% ~95% Z 0], fF4 4.2 REKRAREE 6 F R AR AR K A

5 SR HLE

3.3.5 JRGUKEADUE R Ch ik gA
WAL IEM RG” (2004 4F A BR) #EATINE,
MAS 10 HLRE S 69 A U 53 51 4 0.993 . 0.994
0.995, 0.998., 0.998, 0.999. 0.999, 0.994
0.993., 0.992, FEWIZIELAERE, TR,
4 itig

4.1 REFRRGEeFEE FERE R
BEBORG IS , FIRUEAT 2B, (ARSI LB, 240
TEEBIRG S, MR R LR R ARRER A
BRI RAL 80% 2247, Xl fg R N TE
MBS R, 3 RO A R, AR S
WK HEAT A IMBEBENG , (a8 Ry, T FLAR

BIFN AT 7458, RIER T KRR iR
EMARY, BHEET 1. 1.5, 2 W EN K
[, ZBUEIRKAE 1S h)E, BERRREMEREE, K
ot 4, WOARSEER R % Ak 3,

4.3 SAFERGRA BRGNS
LT BT DO LR R 2, P B
P EAHZERGIT ; A SEIAE A 34 R B BT e BT 4 2 i T
BASHNRE S, PN SR, xalfeeh TR
EHAR, SEESELPEISAERNZES .
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BEFIOHESETESENIAHEEITE

KA,

MM, ¥ oK%, AR,

it DL

(FEE&EGERRA, 7% 8T 530021)

TE: B IWEHIE Copuis chinensis Franch. 1 10 E 4B CE S A BNWAMEE, Fik  HIEMIEE MR
BRI, RS S TS (ICP-MS) e H 10 MESB THMNTHE R, WEMBSERNATCE, &
8 Cr, Mn, Co, Ni, Cu, As, Cd, Ba, TI, Pb Ay RHi& & />%~ 0.28, 14, 0.054, 0.20, 2.1, 0.017, 0.10,
3.3,0.009 4, 0.33 mg/kg, HFTERERAHCENTRERIE, i EiEfrfEiiZgeml D i kg RaEmn
AR, IR IR, DR S,

KW W, ELEITK; AWEE; ICP-MS
PESES: R284.1 XHEFRERG: A
doi:10. 3969/j. issn. 1001-1528. 2016. 10. 024
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Uncertainty evaluation of contents of ten heavy metal elements in Copftis chinensis

ZHANG Ying-ting,  LIN Yan-xiang, LUO Yi,  XIE Pei-de,
( Guangxi Institute for Food and Drug Control, Nanning 530021, China)

LU Min-yi

ABSTRACT: AIM To evaluate the uncertainties of contents of ten heavy metal elements in Coptis chinensis
Franch. METHODS After being grinded, C. chinensis was added with nitric acid and hydrofluoric acid for di-
gestion. The contents of ten heavy metal elements were determined by inductively coupled plasma mass spectrome-

try (ICP-MS) , then the uncertainties of obtained results were evaluated. RESULTS The uncertainties of Cr,

s EEA. 2016-01-11
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