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HPLC [a] i g 2 46 6 i v i o0 2 2

T, BEA
LA XS BFR EBEFLI, LA b 250012)

[HE]

B &9 A HPLC [F] I 2 45 16 P 4R J5R (1, S-—ImEmESs TR e 4k AR A Sear ik C R R -7-0-8-D-4

TR A 3R R T-0-B-D-F % & & . 77% : LA Phenomenex Gemini-NX Cq {34 (4.6 mm x250 mm, 5 wm) , B ##-0. 4%
WL K AR BE BRI, 3 1 mL « min ™' AEIE 25 C MM K 350 nm, £ R 16 Rl Pk A BB 08, R X R 1T
(r=0.999 7) ; P NEE RIS 100. 6% ~102.4% ,RSD <3% . BRFERIERR A Sb, oAl 5 ol or e 28I R b W& T
BTG &6, A E R R R R A &5 L & A6 = 53% R 41% o 858 A 5 1 0 1 R

Wi T TP, W T AL MO TR
B 2)

BGAETORE B, B BT U B iR
FHTIRIT RIS | Sz 2, BRI, IR E &
o R S e o AR, 2EH AT X 4 4R
B AT Tz RS, R B e HL 5T A A R 2R
Kot R S R WO )7 S T A
o AE 5 R 4 A6 TR DA BTk A Y 4
B4 A AH TR, A 00 26 J0 S B IR A0 A R ah ) A
Fi9 5 0 5 4 A6 e R s R 2 A A
B R e T4 AR R 22 7 A
U ST T[] I E A AR 6 il 35 AL 3 1Y
HPLC % J5 %, JF VRN T A [a] I 70 R B A0 n T
J7 V5 XS 2 A6 T R
1 U5z

Simadzu LC-10ATvp 755 2% W AH €4 1% 1Y ; Mettler
Toledo AG135 HI,F-43#1 K ; Agilent 8453 UV-1] I,
I3 KQ2200DB BUEfsA 7 I i vk s (21l
i A ABRA D) o

ZRIE IR (4L 090513) |\ Sk R A (Hit 5
081218) | S&x i C (k5 090123) AR HLZ-7-0-
B-D-HZHEH (4t 090404 ) W 7 14 1| 4 v &5 A4
PHCABRAT L1, 5-Z0NHEREZE T2 (L5 090617)
W 19 AR B A B TF R A BRSPS R -7-0-6-
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HIAE s BRITRIE LT 5 TR B3 5 v SRR (21 7

D-A %R (k55 090715 ) g [ 1165 ik f6 A= P BB
F R T, 4l ¥ KT 98% o i R Al 5O €633
afi, I 1 K ERHE Mk 2= R A BR A D

2 Jnik54E

2.1 3%} Phenomenex Gemini-NX C, &4+
(4.6 mm x 250 mm, 5 wm)., FEHA AN FHEE(A)-
0. 4% BERKEE W (B) , B EEVEIB,0 ~ 10 min,38% A;
10 ~12 min,38% ~32% A;12 ~15 min,32% ~38% A;
15 ~25 min,38% A ;25 ~30 min,38% ~45% A ;30 ~45
min, 45% ~70% A, i 1 mL - min~' ;43R 20 °C;
Kl 4 350 nm; AR 20 pl, FIR EIRETE S
PEATINAE , G5 R, A RN A /A5 BRI 4 8, 5
FHARA S5 B BES R T 1.5, 45 BT B S MBI IG
3000, XJHE S SRS EIEERIILE 1,

2.2 XNMREEW AT o iR R PR IO BR i 2
JEFZ 3.39 mg,1, 5-—WIMEBEZE TR 3. 57 mg, 4%
JER A 4.49 me, &R E C 3.89 mg, RJBEEE-T-
O-B-D-H %G HE T 4. 23 mg, J73KE R -7-0-B-D-Hi % HE 1
3.96 mg, hNH R, FO B2 T A SRR 0. 14
mg, 1, 5-ZOMEREZS T2 0. 14 mg, 4R A 0. 18
mg, LR ER C 0. 16 mg, KRR E K -7-0-8-D-7ij % b
1 0. 17 mg FIFHK K -7-0-8-D- %81 0. 16 mg fiy
Xof BT

2.3 FEMCRION T AR S S A ASCTH
Ak A Rl Ttk &R, 5l BT LG X I AR w4,
PRAF AR T IR KA A 25 AR T 24 . 5 244
Fom e, DG HRIE W AR 1, AT R, A4 Sk
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ARSNGB AR 1L SRR ;2. RARTRRR A3, KRR
FT-0-B-D-FEMH 4. 1, 5-"INHERE LS TR ;
5. JF3RET-0-B-D-HHEHT ;6. F4kERE C,
B 1 xR SR A9 HPLC [&]

HoR R TR RIS AR BT 2 AR
()RR SR, He— R P IF I A 4 , LI A6 )Y FLAR
23 em, SNZTIRIEH AR H, 75— N TP AL,
BEREFF HARZY S em, S8R IVIL, R 2 BH ARIEAE
H o FrREEE BN T 828 90 s Ja i1, 24k k R

T 82% 5 4 CHAFH.

A3 MR E B/ RE A 105 °C & 14 A
FIB—FR AR 2k 20 Hif, KHFREC L g 354Ky
KE 50 mL HIEHIE I, Il A 70% HEE 20 mL, %
TR AR PEE 30 min, 2 8, P A B 2 0K,
BRI, B2 E 100 mL,#5], 35 0. 45 um fALiE
JEE, B R E R AL T TR
2.4 LMICRFL /rilkE % I AT
HETHI R, B 10 mL ), P EEAG RE = 20 8, 47
57, BE GRG0t BE A B T o 0 KRG 8 W BBUTR B %
MR L, 2, 4,6, 8, 10 mL, HHBEEEZ & 10
mL, 535 — RIS R JE IR A0 B . o 5]
W SARYE A% FR T A R 20 L iEAE 4% H iR g
LR TRE T AW DN TR AV A [ Tk e S
(Y) R HEAE B (ng) B AR AR (X) TR HE
AR, R,

1 RPEIEH, 77 FERIAH G R L

I E oy E5-d ey T Iy 77 r
LR 0.7 ~170.9 Y=693. 1X +182.3 0.999 9
1,5-Z 0 4 7 iR 7.4 ~285.6 Y=663. 1X +1429.9 0.999 9
AR A 3.6~143.7 Y =878.4X +572.3 0.999 8
SEEERR C 2.3~93.4 Y=823.7X +123.0 0.999 9
KR -T-0-B-D-HE HETF 1.4~54.1 Y=837.6X - 144. 1 0.999 7
FERE-T-0-B-D- N 2.4 ~47.5 Y=1013.4X -508.0 0.999 9

2.5 REWBEIAEY R R — e P AR £ X
AR 20 L, FE 201 TR o A, A R 6
W IC RGBSR, 1, S-INHEREZE TR, 5
LRIEIR A, Sk R C, KR 53K -T-0-8-D-4 5 b
TR -T-0-B-D-HE BT I TR RSD 53531
0.2%,0.9%, 1.1%, 0.7% , 1.3% ,1.3%

2.6 FEMIAE KIEARECEAE A 6 0), & 1
g, 1% 2. 3 T T A 4 (A0, ERE 20 L, i k4%
oI AR, SRR, 1, 5-mEREZE TR, =
SRR A, SRERIER C, R R K -7-0-B-D-4 % B
1 -7-0-B-D-Hi %) B T M 3 3K -7-0-B-D-4] 4 1 1
i T AL RSD 42 N 1.0%, 1.0%, 0.7%,
0.9%, 1.4% ,1.5%

2.7 RUEtEIRE  HOEEML W, 25T 0,
2,4,8,12,24 h, 18 2. 1 5N @35 5 0 E , Ofid %
WETHFR . SRIFR, 1, S-OnmEEZE 7 R , 5+ 4R IR
A SRERJRIR C, KR 5 2R -T-0-B-D- A A B AR

2R -1-0-B-D-F A Wi I R AR A RSD 7350 1.3%
1.0%,0.9% , 1.1% , 1.8% ,1. 9% , Ui FA IR 5 145
WAL 24 h NRRENE R LF

2.8 fREIDSCRILE R AR E B A S AR
BIAR 9 13, B3 0.5 ¢, 7 B EIMAAR = 3
VR JBE AT RSV, 8 2. 3 I T R A A (R,
BE20 WL, 053 4% (0 3 0 e i AR, 3153 2 [l iR
SR 2,

2.9 FEMINGE  $% 2.3 TR ERER IR, R
20 pL, e FR O AR AE T IRE , T nl U375 R 4%
FEABIAE 6 Bl 1Y B i (LS TP B3 BT

B AR S,
3 itie

3.1 PERCHINGE L AR SCIRPERT AIRIE , HEE T
PRI R RTER, & B 20 1519 70% H s = i
7 30 min,3 YKEIATHEELSE 4,
ARSCHE 200 ~ 400 nm 7 H, & B IR 40 AE
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2 6 FPIETER R IR [EDISCR
BRI RSB/ mg JInAE/mg AR/ mg e/ % SRR % RSD/%
23 5T 5.07 2.76 7.81 99.0 100. 6 2.3
5.17 5.22 10. 37 99.5
5.26 8.28 13. 81 103.2
1,5- " WmERLZS TR 11.89 6.06 18.03 101. 3 101. 1 0.9
11.76 11. 64 23.42 100. 1
11. 69 17.77 29. 81 102.0
LR A 5.48 2.74 8.36 105.2 102. 4 2.6
5. 60 5.52 11.11 99.9
5.65 8.52 14.35 102. 1
SEEEJER C 2.59 1.58 4.23 103.3 101.5 2.0
2.42 2.57 5.04 102.0
2.37 3. 64 5.99 99.3
KRB 2 7-0-B-D-H 4 W 0.58 0.25 0.83 99.2 100.9 2.2
0.58 0.58 1.18 103.4
0.57 0. 86 1.44 99.9
FEEE T -0-B-D-H BT 1.18 0. 61 1. 80 102.5 101.0 1.4
1.20 1.19 2.40 101.0
1.19 1.76 2.94 99.6
3 JPRCRREE RO T 5 Xt 3546 6 B R B 2 (v 5,0 =3) mg - g
TERCREE TR GER LSTWMEETR  REE A SR C A %%’7'0' ﬁﬁ?f'o'
B-D-H A MY B-D-H A MY
2T &R T 9.06 +0.24" 23.78 +0.63° 10.85 +0.34° 5.51 £0.06° 1.16 £0.01* 2.35 +£0.02°
AN T 7.26 £0.40° 17.46 +0.43" 10.20 +0.23¢ 3.65 0. 19" 1.00 £0.04* 1.94 £0. 15"
RESID ZE J5 i+ 13.88 £0.63° 22.92 +1.39° 15.26 +1.65" 5.17 £0.12° 1.11 £0.14* 2.49 £0.22°
LT 7.20 £0.60° 21.87 £1.24* 19.09 +1.52° 4.17 £0.53" 0.77 £0. 14" 1.69 +0.15"

{4 : R Duncan’s multiple range test J5 %404 , B —3IAS [ 71 R 22 ik 81 @ P (P <0.05)

350 nm YA R OLE, HIEB R, Tl , 6
T A AR, SR RE 350 nm VR AN

2010 4Fhi 25 BRI 2 0 -7K 6 3 vk e 1k 2,
TR 52 44 4 o 2% R M SR 4 R C
AR SCTR S 56 R 7 15 R BE U i R 4 SR, 4 I
W 5 AR IR C ANREA 00 B . Bl P - 1R /K
R R BEEEVEN G , 43 Hr s 5 25 0t | (H A A xst
HR 5 & RS SRR R C AR B K -7-0-B-D- A Hi T,
1, 5= 0 e 7k 2 5 i %) €00 335 U A7 76 A TR A ) o
Bo N T EPIX— ), AR SCHE 10 ~ 12 min 3 3 [
TCH B LB, T 12 ~ 15 min PR, I SC 8L T LA
3 R AR
3.2 FFRCREEERUI T O X446 B s (%
G I AR 2T RUR RIL (HIE A0k, Tl LA
“Ha” B, A/ INEAEAE T N T A Sk
WAL RIET . BEAh, AS IR 7= M 2 46 1 i T % 2%
SARK, BRI TR 3, Foh &R
FEATC A TR T LU AR U 48 7 X AR S bR FH LG
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T AR SRR S W1

W18 55 e BRAE RS N 36 AL 2 SR 5 =2 T I
ARA AR SR R R e — B, (R e
RS, A AL T SR B R I R 4R TR A 5
B E TIPS, 7 34 & 53% ,41% , 3275 0
TUHR3” BA —E AT, 5 RIE 3546 b &
R Ak 0. 159% ~0.655% )| E M T 45 1 5
H bRz,

X F R o, A R PR RO R 2T R
a2 KRB K T -0-B-D- AR R AR 1A
AR, 76 J5 12 B Mk 3 A & B AR
SRR A O, B AR A3 Rk B S R S B
U, (R AR S o R R K B BE T
TRORE IR, 8 R 2 BG40 5 g ) A SO E 4%
SRR B INZE 5 W 0 2 B IRk 7 B 48 46 v AR R B
R -7-0-B-D-7 % W 11 F1 7 3% F&-7-0-B-D-4 %5 B 1
TRAEREZER ., HTRTEIFMA L &
0, DB TR 5 5 00 A BE L N T R4 AN A 3L
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AR SCEE AR S ZE I 1A AR AT R B |
1,5- et 22 7 R S ek R A SRR IR €O
JRHE 2R -T-0-B-D-H %3 B A RT3 R -7-0-B-D-4 %
B, Al B85 2% i BB DR K3 4% Bl 25 28 Wi AT ¢ (AR

2010 4= 51 44w BR B B 1< BB IE 22 S0 5 P R gR AR iR IR,
2010,9:26.

RO, I, 2L, F A R R AT
BRELE HEBTFE [ T]. Hr 25205, 2005, 30(21) : 1645.

(4]l PEHE, A2, S5 BLP AR BB A 1 O Bt

SCTRSLIG FE A 75 90 s Bim] K 3% PPO A1 POD) , {H TERRWI PSS [T ). 252435, 2003, 38 (11) ;

TEETHET , RS AR R LR A & &2% 833.

SR TR EE M A e g (5] Wk, TR R, . 2R AR G 6

B A S B I TR E % S 5 0k AEPROTEL L DM AS, 2008, 31 1237,
‘ T \ (6] BIEE, HAE, iR, % HPLC el R A R 0L 14

e VAP ES LU B AR 3 U 6 20t (). W% i BN
X & S E A A 3R R -T-0-B-D-F % BT 2004, 33(1) ; 29.

SN 0.012 6% ~0.699 7% , EAFAERE FRER S (7] WSO, S5k, S X, % AR A bR R

S T T B s A R R A S 2 WIRLI). 2GS, 2008, (1) 2314

HSME B R — B, By (S B L KR RO

SREWTOAR £ 5 A ] R S M b 2148 T A R e e

FHT-0B-D-HE BT AT R RT-0B-D-HE AT (0] i, bk, £22, % A0 & R[] ],

EEINHMN0.41% ~0.65% F10.77% ~1.34% 3 Hi#i2l, 2011, 32(4) :308.

A S TR L A e [10] 5K, B920k, W95, Boia 45 HPLC H 40K 034 (1),
L,5-—IEFEE TR R ARG A F 72 R (1] ii;iui; Zé‘?éoi}i;oi);l%ﬁﬁﬁéﬁiﬁ*[ﬂ 2

C FUA 35 OB 2 A T, A Sl i 2 e 2001 2005 R

BRI RBGR, RTER AT A F KM [12) ook fopss s Rugiiig 1], hiszs, 2007, 30(11) -

ORI A WDV e
[ &% 30k ]
[ 17 shEZis. —H#0S].2010: 292,

381.
Kim H J, Lee Y S. Identification of new dicaffeoylquinic acids

from Chrysanthemum morifolium and their antioxidant activities

(2] B3, eegR Y T 2 R RO Bk S, =M. [J]. Planta Med, 2005, 71:871.

Simultaneous determination of 6 active components in
Chrysanthemum morifolium by HPLC

QIN Shan, WEN Xuesen *
(Institute of Pharmacognosy, School of Pharmaceutical Science, Shandong University, Jinan 250012, China)

[ Abstract |
1, 5-dicaffeoylquinic acid, isochlorogenic acid A, isochlorogenic acid C, luteolin-7-0-B8-D-glucoside and apigenin-7-0-B-D-glucoside

Objective: To develop a HPLC method quantitative method for simultaneous determination of chlorogenic acid,

in Chrysanthemum morifolium Ramat. Method: A Phenomenex Gemini-NX C4 column (4.6 mm x 250 mm, 5 pm) was used with
CH,OH and 0. 4% H,PO, as mobile phases. The flow rate was 1 mL - min~", the column temperature was 25 °C, and the detection
wavelength was set at 350 nm. Result: The 6 active components were in baseline separation. The linearity of this method was good
(r=0.999 7), and the average recoveries were 100. 6% -102. 4% , RSD <3% . Except isochlorogenic acid A, the contents of the de-
termined components in the steam-blanched flower heads were significantly higher than those non blanched. The contents of chlorogenic
acid and isochlorogenic acid A in the steam-blanched semiopened flower heads were higher than fully opened ones by 53% and 41% ,
respectively. Conclusion: The method is sensitive, accurate, reliable and repeatable, which can be used for quality evaluation of
Chrysanthemum.

[ Key words| Chrysanthemum morifolium; caffeoylquinic acids; flavonoids; HPLC
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