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WE B A A &80 8 €8k E 58 s b 09 4 42 B 3%, ST 2 R R 5 0 R s A T ok P A
WG HF HHNAEF HHF MEAFTINMARS Y S E, Hik: KA CAPCELL PAK-C (250 mm x
4.6 mm, 5 pum) &R, A TH (A)-0.2% P K (B) AR F ML, ik 1 mL-min™, #0054 ¥k 274
nm, A% 30 C ; KA P 25 &3 45 50 A #EARDLE IR N2 (2012 SF4R) *F 13 Stk A fomr b AT AU 547,
BB 2 7 R B Z Ak e b 4 Ao wAE . SR 13 2R s AR SR 17 2 09 45 S B g AR
BFERXT 0960, /2 A% 16 A, e TP 4aNE#EGE, AR ZMN ZBEMN LAFTFG
TR A AR SR T BAL ) 23 ) 2 A BRI 3 MR F 098 = 4 £ 2.488~7.675.0~15.251 .
2.339~10.433.6.462~15.924 mg - g”' Z 4], £5if: HPLC 354 B 45 -2 % M € 4k 4 @ BBk 5 B2 4 S04 1
FERE %I ik RARTAT, ik B8, T AL R RN ELE
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HPLC characteristic chromatogram and assay of
four components for pollen of Paeonia rockii~
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Abstract Objective: To establish the HPLC characteristic chromatogram of Pollen of Paeonia rockii and to
develop the simultaneous determination method of oxypaeoniflora, albiflorin, paeoniflorin and quercetin in the
samples. Methods: HPLC analysis was performed on a CAPCELL PAK—C 5 column ( 250 mm x 4.6 mm, 5 pm ).

The mobile phase consisted acetonitrile ( A ) and 0.2% formic acid aqueous solution ( B ) with gradient elution. The
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flow rate was 1 mL *min~', the detection wavelength was 274 nm and the column temperature was 30 °C . TCM

chromatographic fingerprint similarity evaluation software ( 2012 version ) was used for similarity analysis of 13

batches of Paeonia rockii pollen, and the contents of four components in 7 batches of Paeonia rockii pollen from

different habitats were determined at the same time. Results: The similarities of the chromatographic fingerprint

of 13 batches of Paeonia rockii pollen samples were above 0.960. There were altogether 16 common peaks, and

four of them were identified. The contents of oxypaeoniflora, albiflorin, paeoniflorin and quercetin in 7 batches
of samples from Lanzhou, Bozhou and Heze city were in the range of 2.488-7.675, 0-15.251, 2.339-10.433 and
6.462-15.924 mg * g, respectively. Conclusion: The combination of HPLC fingerprint and content determination

can reflect inherent quality of Paeonia rockii pollen. The proposed method is simple, rapid and accurate, providing

reference for quality evaluation of the drug.

Keywords: pollen of Paeonia rockii; characteristic chromatogram; oxypaeoniflora; albiflorin; paeoniflorin;

quercetin; assay ; HPLC

L4 P ( Paeonia rockii ) M EERIAT 28 24
FEARAKEY S A T U NG L H m R L e v 28
e v BE AP, 2 AN T Uk P it R Y 26
Rl R AR IR LA — A I B A 4 L &
BEHFHER 19 T b b e i ek, R R
R T} ( Paeonia ostii T.H ong et J.X. Zhang ) H)FPTl
CL SR B B IR PRI A OB s 5 HOR A AR
JT 1996 AFA0AT (1 € 575 DULE 24 Feb 24 b4 BT f A (3
1)) 8, AR B2V R 24 TP B 9t H i v 2544
ez, T JLARA G BEAT PRI 2 b T
SEREH PRI 2 2 BRI T4, 5y A
T8 2 1 7 R SR B PR AL K BT TR I
FIE FIMLA R0, LA B B PRRF R P gl 1
K BARIR BSR4 s e O T 2 B P
FrROBRTEARAE 0, b R BN AR R PR,
LAE PP HER g TR B R IR IR Y 75
WA , SRR PHEM PR PERE AU ITAN | DL SR B
FHAER it B 2R AR R 2R A S Bl 2 2% 2 1 DU AL
ORGP /Y S IS -7 | VA B $ 7SR o
A SC i HPLC ¥ 7 SEREAT PHER B RFIE L , I
X EEACATZY H ATZGNBEE ATEGH MR 4 e
HEAT S EIE , A o H BT S 5 R
1 UFE5RHAE
L1

Waters 2695 51 258 W AH 0 15 4 (4 45 9 ot %2
DAD #:il s . A ShHE AR & Empower TAF ¥ ), SBL-
10DT 8 75 e TRV VEAIL (7 08 2 A U R R Ay A
PR 2 W] ), MS205DU 24+ U7 73 Z — 3 B K F- (K 1

Mettle Toledo 23] ), Milli-Q 1Q 7000 #B4li/K Z4t ( 14
2R T S BN ] ),
1.2 iRXZ

X R SRR AT 251 (HiES Q-019-180330 ). A5 24
WBETE (45 S-011-170908 ), HPLC ¥ il 15 4 Ji 14
>98% , H1 & # Hifi o5 S AE W R H A R w4 AL X R
i AT (S 110736-201741, 4 & 95.7% ) M Fz
Z (4L 100081201610, 4fi J&F 99.1% ) 4 i1 1 [H £
i 2R E R PR Ak, O S M ikl Kol
Milli-Q HEZtK , HAbR S 73 ol

13 41t 55 B4 FF A6 B A A 2 BR324 N T IX
(S1~S5, S8~S13 ) ZHI=ZM (S6 ) AR5 (S7), )&
RN 2 22 PN P P70l A BN BB v T i 2 T 7
IS B RERAT 25 @ Y LB ) [ Paeonia rockii
(S.G.Haw.et.Laeuner ) T.Hang et.T.J.Li |,
2 ARMFEE
2.1 IRA XSGR

i 2 R IBOG BRSO AT 251 AT R AT 24
M R IE i, B 10 mL AR ECR IR, A T
g 22 20 el 3R 4 R Bk BE 4o 1515,
1.610,1.216.6.968 mg - mL" [ 1R & Xt BE &l i# & T,
#%H.
2.2 AR

K 2% PR L BEAEFHAE R 0.25 ¢, B T 150 mL 4
TEHH RS 50% £ B3 50 mLL, B &, #E
(T 360 W, 51K 40 kHz ) $2HC 1 h, B & 502 )5
R, H 50% CBEKE WA R i, 0.2 pm
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K H CAPCELL PAK-C g & 7% £ ( 250 mm x 4.6
mm, 5 um ), A ZHE(A)-0.2% H & /K (B) ik sl
AH E A7 86 Uk B (0~3 min, 10%A — 12%A; 3~10
min, 12%A—16%A ; 10~15 min, 16%9A — 18%A ;
15~18 min, 18%A — 28%A ; 18~25 min, 28%A —
31%A;25~35 min, 31%A — 32%A ; 35~45 min,
32%A — 34%A ; 45~50 min, 34%A — 40%A ; 50~51
min, 40%A — 90%A ; 51~52 min, 90%A ; 52~53 min,
90%A — 10%A ; 53~54 min, 10%A ), i3 1 mL  min™',
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(2012 f ), BESE G5 ST FE S A3 [ 2 B8 &1
HA g SR 5 % 5 22 DURE 2 R BEE FHER Y
X BEARAE IS A 13 LR BEAT AL R AR S A AIE 3 11
VERCE, LI 1.2,

(T

PR 274 nm , AR 30 C, #ERERE 10 ulL,
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Fig.1 Reference characteristic chromatogram of Paeonia rockii pollen
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Fig. 2 The characteristic chromatograms of 13 batches of Paeonia rockii pollen
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HEAFINAE 10 s 3% (&1, FH b 24 (i s S0 1 A L
PEM A (20012 B ) BEAT 40 BT, TH A5 (035 14 22 [H]
PIAALEE R 1456 25 RRE B i Bk . THAR006 Ifj
S A5 25 SRR b T A 1) 4 A B S AR AT 2451
AJE N R VAT 24 1 2 2K 0 T AR Y RSD 43 31k
0.93% . 1.4% . 2.6% . 0.72% , FEWL #AE 5 B R A
422 FUEMIRAE  KEEAEGR S R S5 1Y LB
TERY 0.25 ¢, 4% “2.27 T T Jy il £ (it i v, A 2%
WZ B 10 pL, 4% “37 TR (35 & 453 5I7E 0.2, 4.8,
12,24 h SEREDNE 0 SRt ik e, v 24 8 4 2 &
TEARBUEE SR R A (2012 JR ) AT 4007 , 115 (i
B Z I P ARALEE S 1 456 25 RR e S Bk . 1
SR TR, DS AT 251 AT N BR T AT 2T
Bz Z W LY RSD 4334 1.7% . 2.0% . 2.0% . 2.4%,
FEHA AR TE 24 h AR EME RLET

423 EEMIRAE KEIRE TN S5 B
60y 025 ¢, 4T 6 143, ¥ “2.27 Wi B )y ekl s ik s
TR, 43 SRS B L 10 WL, 3% <37 T (A% S kbR
DSR2 (e SRS AR L A AR
(2012 WL ) 475307, THRAF B R Z R AU A 1,
A 2GR G A R . A AR, IS S
2y ATLINBETT AT MR R E A RSD 433

N 1.6% . 19% . 2.4% . 0.75% , Z W )7 d A2 v R A
43 FHEEIESE R T

HRAE 13 HURE S A RRIE B3 o B 245 2, SR B4t T
ekt F2A 16 A0 FRINH 4 4> Ak, o)
HREAATEG AT AT NERT AT Mt &R LR
BRI TER YR A 9.591,15.113,17.028 . 31.102 min, #]
25 435 48 20 B3 AR LS PP B (2012 iz )
3038, 5 13 B4 PFAE B (S1~S13) 5 %) g
REAE L35 () AL EE , MR b 5 WL 43 5311 2R 0.969
0.979.0.988.0.980.,0.995,0.991.0.984.,0.970.
0.982.,0.988,0.985,0.995.,0.997, #& 7~ 13 41t 4% B 4t
FHERT 5%} BAERAE S A B R4
5 EpIHAEHT 4P ESHNEENE
51 FHguid

R “2.17 TN IR AR IR S A AR 1.0 mL,
B 50 mL AR, AR R 4, F2 5T, e il B
RGN IR . 53 0K 285 W IBCTR 5 % R 5 VR AR
i A S5 B EEBEAT P LA K S A WA 10 pL, 4%
“37 WUT Ak SR AR A, A AR AT 2 AT AT P R
H AT H M ZR 4 A B AR g 5 HAR 48 (035 0%
153 B B >1.5, e AR B DL AR AT 2 1 T KT
7000, i & LK 3,

4
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B3 &M (A)FHER(B)HNENEHEEIEE

Fig. 3 HPLC chromatograms of reference substances( A ) and sample ( B )
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R 37 TN ARG BIHERE 10 p, e I AR
LA BRI TR TR (X, g - mL™ ) A, of R
0.25.0.5.1.0 mL, 7358 10 mL AZ @R, I EE SR 25 o B i AR (Y ) S BhAR AR, 22 il b o
Wi BB 2, F850 , Bl R I B IR S X IR A, ek, W3k 1.
R1 4AMFEULSHEETFRE LEERMEXRY
Tab.1 Regressive equations, linear ranges and correlation coefficients of four components

5% (A1) 7 7 LM

( component ) (linear range )/ (pg * mL™")

LYo mREE

52 AMEXRELE
K 2% W IR & % BB 6 £ i 0.0625.,0.125 .

( regression equation )

FALAT 251 (oxypaeoniflorin ) Y=9.11 x 10°X-1.30 x 10" 9.28~148.47 0.999 7
A5 EEFE Calbiflorin ) ¥=9.88 x 10°X-1.22 x 10’ 9.89~157.78 0.999 7
AJE45HF (paeoniflorin ) Y=1.07 x 10°X-7.43 x 10° 7.27~116.37 0.999 8
it 52 7 ( quercetin =2.14 x 10°X-1.22 x 10’ 16~ . .
Mt & (q ) Y=2.14 x 10'X-1.22 x 10° 43.16~690.53 0.999 9

5.3 KR PR e R

LR A 6T F T i 8 YR ik, P P B 2 T
TG U B VS W T R A B, DN 0 T R 24 Ay Mg
7 3% (SIN=3) B i 2F 5 2 S A B (LOD ), U
T FRZ AW 10 4% (SIN=10 ) B BERE R A E T
FRCLOQ o Z5HAMATZ T AT R AT
iz 2 A BRI £ T FR 43014 0.010., 0.090
0.097,0.006 pg F10.032,0.166,0.159,0.019 pg.
5.4 AR

it 2 W BT A5 0 HR S VS T (1 AR AT 21T 37,12
g -mL™ AT 24 N R 39.45 pg - mL A 25 4F 29.09
ng - mL™ M Kz % 172.63 pgemL™) 10 plL, 4 “37 T
TSR SRR 6 UK, A AL AT 25 AT N
Pi A7 25 1 A B R 0 TE AR Y RSD 43 1 1.1%
2.3%.2.3% . 1.0% , FRWULZAGE B R AT
55 RoEtElE

K& FREUIR 50 S5 W S BEAE PHAE ) 0.25 ¢, 3%
“2.27 TUF Jy ik A A S VA TR R R R 10 plL, 4
“37 TR OGS HIAE 0.4, 8,12, 24 h FEEEN &,
AS A AATEG T AT R ATEHTT B R R
(9 RSD 43 51 4 0.71% . 2.3% . 0.83% . 0.66% , 7 W] fit
IRARIRAE 24 h NI EME R,
5.6 HE MR

K H R 5 0 S5 A LB SFAEH) 0.25 ¢, F
176403, Fie “2.27 T J7 vk il 24 A4 i S W, 43
R 2 WEH 10 pl, 4% “37 T @ik R AR e, i
1R EAAT T AT BR T AT i RT3
Tl R 2.92,8.27.10.59,13.76 mg - g, RSD 43

AL Ha i

R 1.1%.2.3% . 1.5% . 0.55%, 3 W I 7 25 8 52 1
RA4f
5.7  JEEIEIBCRIE:

KSR PRI 5N S5 1Y S B FHER 0.125 ¢, F
17 6 4y EAIEIE T AR AR ARAT 251 AT 25 IR
A2 MR R BXT IR IS % 2.27 TR ik
il 2 BRI W, 23 0RG 2 RIR 10 pL, 4% “37 T 4,
TSR A, AR LR 2,
58 AENE

K% AR EL 7 L B4 FHAERT 0.25 ¢, W17 3 1,
2 “2.1.27 TR J5 il 48 Bl m s i, o0 R 2
10 pL, #% “2.27 B K @A AR . FFHRE
7 R R B PR AE N 4 A o B, 25 SR
%3,
6 itit
6.1 ishHHIESE

AGRIE SRR I sh A R G I - 7K O -
KNG - BRRIK I3 BRI Wik 21 - HRK
VER S ; il EALHA E 2 -0.2% /K R sl
AR BRI 55 min, £ VI RE IR BIALUT 43 B, WETE %)
Pk, i 2t SR A
6.2 il ry R

AGRIGTEAH R S 0F T, 5T SCHkRGE B
M 230 nm' 13]\ 265 nm' ]4]\ 270 nm' "’ LI R AS G
i 190~400 nm FH#HA E PRI 274 nm, A IRAE
274 nm FAF T, R 0E(E SR AT, 4 A4 HFRE AL
G3YA WO HL 3 2 BE A, B #E 274 nm AR A
B,
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x2 ERERGER (n=6)
Tab.2 Results of recovery
%y FEgL i 1PN WA RS SEH IR RSDI%
( component ) ( content ) /mg (added ) /mg (detected ) /mg (recovery ) /%  (average recovery ) /%
AT 0.3677 0.2969 0.6526 95.9 99.2 2.7
(oxypaconiflorin ) 0367 1 02969 0.664 5 100.2
0.367 1 0.296 9 0.655 8 97.2
0.371 8 0.296 9 0.679 1 103.5
0.368 9 0.2969 0.6657 100.0
03724 0.2969 0.6649 98.5
A T 0.984 0 0.788 9 1.761 2 98.5 98.9 14
Calbiflorin ) 0.982 4 07889 1.822 1 96.8
0.996 6 0.7889 17899 100.6
0.994 2 0.7889 1.803 9 102.6
0.988 7 0.7889 1771 1 99.2
1.009 9 0.788 9 17639 95.6
A2 ( paconiflorin ) 1.304 1 1.040 4 23348 99.1 97.1 18
13114 1.040 4 2.300 7 95.1
13104 1.040 4 23024 95.4
1.3052 1.040 4 2.304 0 96.0
13250 1.040 4 23469 98.2
13114 1.040 4 23380 98.7
W12  quercetin) 15873 1.381 1 2.9407 98.0 98.0 19
1.584 8 1.381 1 29727 100.5
15848 1.381 1 2.9305 97.4
1.605 0 13811 2.9402 96.7
15924 13811 2.9490 98.2
1.607 5 13811 29456 96.9
x3 HRLENELER (mg-g',n=3)
Tab. 3 Results of content determination of samples
' AT ATLNBRTY SESRER il
(No.) (oxypaeoniflorin ) (albiflorin ) ( paeoniflorin ) ( quercetin )
s1 2.488 13.391 7211 15.924
2 3.649 0.709 6.015 6.462
s3 7.675 15.251 2.339 7.430
s4 3.643 0.732 5.924 6.715
S5 2.932 7.847 10.433 12.658
S6 3.619 0.000 6.258 8.310
s7 3.284 0.000 6.764 9.534
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6.3 P SRR £ TR I e R
L A R R 2 FR RO 1k K B, M 4R
B m R . DUEIRAT 25 AT25F M R
VTR AR R AR , RN IR Ve B 1 R 2 L 2 A S 2 B
), IR BN ESRIGRE] (0.5, 1,1.5.2 h), #EpEfs
$ 50% CFEHSHCRE A BRI h I A
Al AR A B
6.4 FHFEE ST

I RRAE R Y HL R, 05T 13 LSS B PR
TR E AT 16 AT ; SR FH 550 BR R O ik
Wi T Hp 4 AMEWIAE  EARATZT AT it
R 3 A S I A AL S AT RE A H 1A
2N BEAT B (I5IETE S6., ST 2 N9 H 2B |
LZR TR AR S PR A o BRARASHE RS A 25 57
H 13 A i €0 3% T 5 R AIF L3 A ) B2 38 76 0.9 LU
I, BB A o ke 2 R R AR, TR R SR B )

ACH o A I o ik
6.5 Sl ELE AT

L6 R H R 22 M 5 R B4R A R
(S1~S5) 7= [ 222 M | Ll AR 37 3 B 2 B4 FHAE
¥y (S6.S7 ) H A8 Ab AT 2451 AT 25 R 1T AT 2451
R & I R I, SRR S o A AT 2
T AT MR, S BN PITE 2.488~7.675 mg - g
2.339~10.433 mg* g ' 6.462~15.924 mg g 2 [], fij
AJENBRTTTE = H HO 22 M0 S2.S4 S A
B, 7677 2 BN S6 5 IRl ST S FE
mn FPORA M SR S AR R A AR OCHK, A RE
HE— ISR .

6.6 /hzh

AR SR A HPLC 25 357 T 48 BEAE PHAE By 1 45
SR, oy R AT M AT, B A AR A Ml S
SR PR A7 B B R AE s [RIEEEST T 484k
ATEH AT N TR AT 2 M R 0 D E
B, SR BEA PHAE A 1 T P SR A SR 2 T
FER
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