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Thermo Cis, RN A8 4 T H-0.1% BB R i (B 2R L) , ii& A 1.0 mL/min, A& % & % 230 nm, 4238 4 35 °C,# 42 4 10 ul.
R BiR 6 AP AR S0 R SR LA T B o A 4 0.013 2~0.25 mg/mL (7=0.999 2) .0.013 2~0.25 mg/mL(+=0.999 9) .0.026 8~
0.51 mg/mL(#=0.999 7).0.42~8.01 mg/mL(=0.999 2) .0.016~0.31 mg/mL(»=0.999 4) .0.02~0.38 mg/mL(=0.999 8) ; = & &5
#)%0.009 3.0.008 5,0.016 3,0.021 7,0.011 3,0.017 4 mg/mL, 4 FE4-%] % 0.003 3.,0.002 7.0.005 4,0.007 3.,0.003 8.0.005 9 mg/mL;
KB E AR E A MK RSD ¥ T 2% ; mAE w4 96.01% ~99.43% (RSD=1.23% ,n=9) .97.95% ~100.45%
(RSD=0.79% ,n=9) .97.98% ~100.11% (RSD=0.68% , n=9) . 98.83% ~100.09% (RSD=0.65% ,n=9) . 98.58% ~100.95%
(RSD=1.35%,n=9) .96.28% ~103.26 % (RSD=1.76 % ,n=9) , 7% 254+ (A& ) P ik 6 Fr i 549 &2 5 % 4 0.016 % ~0.057% .
0~0.067% .0.207% ~0.640% . 2.350% ~5.887% .0.030% ~0.245% ,0.054% ~0.381% ., 5 A 30 B KUKt 77 5 25+ 37 F % F A%
(#933%),9 A 15 B FHERH(H49%), T—10 ARG KRG PERTR G HABRFHEETHN S TR, TRSSTER
R, 2AE RS T ETERESH A T1.845% 18.170% , ARG £ T#KE 4 90.015% ; o H A A5—6 A .9—10
Ao it FT A ME 7 sk AR R, T B EEST, TR T E R BRI A 254t b 6 A A ROR 969 A mUE R
A RAERKAIAIA 308 —10 A 15 8 ,»+T£TA 15 B 47/ KiK.
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Study on Content Determination of 6 Active Ingredients in Paceonia lactiflora during Different Harvesting
Periods and Their Variation

FU Shipeng', SHEN Hongwei’, WANG Qianbo’, LI Junping', WANG Cong', GUO Shenglei" ', WANG Zhenyue'
(1. College of Pharmacy, Heilongjiang University of TCM, Harbin 150040, China; 2. Jiangyin Tianjiang
Pharmaceutical Co., Ltd., Jiangsu Jiangyin 214400, China; 3. Dept. of Pharmacy, the First Affiliated Hospital,
Guangdong Pharmaceutical University, Guangzhou 510000, China; 4. Postdoctoral Programme of Heilongjiang
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ABSTRACT OBIJECTIVE: To establish the method for content determination of 6 active ingredients in Paeonia lactiflora during
different harvest periods, and to investigate its variation rules so as to determine the optimal harvesting period. METHODS: HPLC
method was adopted to determine the contents of gallic acid, catechin, alibiflorin, paeoniflorin, benzoic acid and
benzoylpaeoniflorin, and principal component analysis was conducted. The determination was performed on Thermo C;; column with
mobile phase consisted of acetonitrile-0.1% phosphoric acid aqueous solution (gradient elution) at the flow rate of 1.0 mL/min. The
detection wavelength was 230 nm, and column temperature was 35 °C. The sample size was 10 pL. RESULTS: The linear range of
the above 6 ingredients were 0.013 2-0.25 mg/mL(r=0.999 2), 0.013 2-0.25 mg/mL (+=0.999 9), 0.026 8-0.51 mg/mL(=0.999 7),
0.42-8.01 mg/mL (»=0.999 2), 0.016-0.31 mg/mL (+=0.999 4), 0.02-0.38 mg/mL (+=0.999 8) , respectively. The limits of
quantification were 0.009 3, 0.008 5, 0.016 3, 0.021 7, 0.011 3, 0.017 4 mg/mL, and the limits of detection were 0.003 3, 0.002 7,
0.005 4, 0.007 3, 0.003 8, 0.005 9 mg/mL. RSDs of precision, stability and repeatability tests were less than 2% . The recoveries
were 96.01%-99.43% (RSD=1.23% , n=9), 97.95%-100.45% (RSD=0.79%, n=9), 97.98%-100.11% (RSD=0.68% , n=
9), 98.83% -100.09% (RSD=0.65% , n=9) , 98.58% -
100.95% (RSD=1.35% , n=9), 96.28% -103.26% (RSD=
1.76% , n=9). The contents of above 6 ingredients in Radix
Paeoniae Rubra (roots) were 0.016% -0.057% , 0-0.067% ,

A FEEIH  [E P KGR E SRS H (No.GX17C006) ;
] ¢ TS 2 110551 H (No.2016YFC0500303-10) 5 SR Jp T 48 1 J5 e
B35 H (No.LBH-Z17208)

* ML A . WFTE T ) 2R AR UE . HLR - 0451-8726687,

E-mail: 1196683201 @qq.com 0.207%-0.640% , 2.350%-5.887% , 0.030%- 0.245% ,0.054%-
RSSO A S BESE T P2 R HiE 0.381% , respectively. On May 30th, the drying rate of Radix
0451-87266873. E-mail:wangzhen yue@163.com Paeconiae Rubra was the lowest (about 33% ), and on Sept.
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15th, the drying rate was the highest (about 49% ). The contents of gallic acid and paeoniflorin in the leaves of P. lactiflora were

higher than the root during Jul.-Oct. Results of principal component analysis showed that the variance contribution rates of the first

two principal components were 71.845% and 18.170% , respectively; cumulative variance contribution rate was 90.015% . The

months with higher comprehensive scores were May to Jun. and Sept. to Oct. CONCLUSIONS: Established method is simple,

accurate, reproducible and precise. It can be used to determine the contents of 6 active ingredients in Radix Paeoniae Rubra during

different harvest periods. Sept. 30th to Oct. 15th is the optimum harvesting periods for Radix Paeoniae Rubra, and leaves can be

harvested around Jul. 15th.

KEYWORDS Paeonia lactiflora; Roots; Leaves; Harvesting period; HPLC; Content determination; Variation rule; Principal

component analysis

IR R B BRI 2 (Paeonia lactiflora Pall.) 51| I}
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Tab 1 Information of samples

R FEM R R

st A R 201845 A 15H ST A R 201848 A30H
N R 201845 A30H S8 Ay KT 201849 15H
$3 A W 201846 15H 9 A R 2018491301
4 A B 2018477 15H SI0 Az B 20184107 15H
s A B 2018%7730H SIL A2 B 2018410 /130H
6 Ad B 20848 I1SH

2 FiEEHR
2.1 \iE&EH

6, 33% 4 Thermo Hypersil ODS-2 Cys (250 mm x 4.6
mm, 5 pm) ; G s : 25 (A)-0.1% BB K IE# (B) , B
FEVERE (0~8 min, 5% A—9%A ;8~20 min, 9% A—10%
A; 20~24 min, 10% A—13% A; 24~28 min, 13% A;
28~38 min, 13% A—16% A ; 38~48 min, 16% A—23%
A; 48~52 min, 23% A—30% A ; 52~70 min, 30% A—
70% A) 5 it 3£ : 1.0 mL/min; & 0 9 K 2 230 nm; A8 -
35 C;#kFERE 10 pL,
22 BREFIE
2.2.1 RAMIMAER KHEBRBREEFR.ILAE.
ATZGINTRTE ATZY T R IR R IR 251 X R S A
i, B R T EA A R AR 6 b 3 o
U491k 0.25.0.25.,0.51.,8.01,0.31.,0.38 mg/mL i
TR R VAT
2.2.2 MHXEEWE BORATAMEIRATH R 1 g, &
F 50 mL HZEHETEIR A, Il 80% H S 10 mL, F) & Sl i,
AR (). 480 W, Hi K - 40 kHz) $2 5 45 min, R FRE
JiaE, FH 809% H kb /2 92k i Jii i, DL 4 000 r/min 50>
3 min, B FIH K, 22 0.22 pm GLFLEEE S, BUZEE TR
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Note: 1. gallic acid; 2. catechin; 3. alibiflorin; 4. paeoniflorin; 5.

benzoic acid; 6. benzoylpaeoniflorin
Bl BHEEeEE
Fig1 HPLC chromatograms
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P2 2 R S A [ Do v B 14 AR A Pk AR
W, FEHE 217N RS SR F AR E |, iC R IR . A
R I B J5 4 Wk B (x, mg/mL) MR AR bR W TETRR ()
DA FRPEA T B, S5R IR 2,
F2 HAEAFEEZEEE

Tab 2 Regression equation and linear range

PRl EUEyEE: r A, mg/mL
ERTR y=6x10r—288 588 09992 0.0132~025
JUkE y=4x107—828 316 0.9999 0.0132~025
A2 y=4x 107v—46 145 09997 0026 8~0.51
AjBiH y=1x 10043 % 10° 09992 042~8.01
KR y=6x10%—739 164 09994 0.016~031
RHBAT y=1x107+622 465 09998 0.02~038

25 TEEREKINPREZE

i 25 2,217 T IR A R BRI W L, T
P LU AR RS , 4“2, 17 0T 43 S (e R DU |, DUS R L
10:1.3: 1405l 50E S bR KGR . 2528, W 7R L
AR ATANERT AT ORH R R AT 259 1
PR 43 %4 0.009 3,0.008 5.0.016 3,0.021 7,0.011 3,
0.017 4 mg/mL, 5 B 4351 47 0.003 3.0.002 7.0.005 4,
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0.007 3.0.003 8.0.005 9 mg/mL.
2.6 BEEIXRE

B2, 21750 R TRA S IR S VA0S e, #4221 TR 8,
T A i SRR 22 6 UK, e S R AL, A5 R R
M2 LR ATZINERTT ATE5 T DR R R H B 2
I 17 AL 19 RSD 433114 0.63% . 0.65% . 0.38% .0.54% .
0.83% .0.97% (n=6) , LWL ANG % E KL UT.
2.7 REMLE

He2.2.27 50 B S (G5 S IE 5, /00 T
IR 0.2.4 .8 12 hisf, 442,173 (i 2 AF R
FELICRIETH R, 5, W TR LA R AT NERTT .
AT R F R R H R AT 24 1T 04 1 AL RSD 43 Gl
0.63% .0.76% .0.53% .0.66% .0.71% .0.65% (n=5) , %
A AER S TRFE 0 TR 12 h N AR
2.8 EEHIKE

BURATZER AR (45 :S1) 1 g, 3L 6403, $442.2.27 37
5 A A S VAR, P 2.1 TR 3 AR
B, IC SR TR I Fe bR v i 2o v L H 3 i b 6 R o3 1
T S5 WE TR LR R ATNERTT AT R
R R BEAT 251 & i I RSD 43 3 °h 1.13% \1.11%
1.22% 1.34% . 1.28% .1.34% (n=6) , £HA FLEL
PERAT
2.9  IniEE KT

FEEFBC AT B RATA MR (45 :S1)1 g,
610y, 43942 A5 2L R0 11 50% . 100% 150 % e il Jin
S B BR N $242.2.27 00 F Jy el g Al A T
P2 17 T 3 2 PRI E , T s R AR 3
FERNSA , S5 R A L MERFE R A L3 3,
2.10 FEHHHERESENE

BT HEARATEI MM AR A 1 g, $62.2.27 T F Jr ikl
A, B 2.7 R (R SR UEREIN E L 0 SR
U T R e 2 T T R S 6 P i B . B
FEREATINE 3 WK, B3, 45 - Wk 4.
2.11 AERBEFRSHMITTENHEE

A RR B RAT M 13T T8 TR = (T
O/ ST ) < 100 % o AT T 3008 55 2 245 44 i 5 K A7y
R DRI (o) B AR R AT T (v, % ) IYNAEAR
T T RN AAR AR A SR LR 2, B R 2 AT, A
[FERMCH AR AT M BT T2 25 5, o 5— 10 7RIl
HIARATZI T TR Bk F T &8 H 30 H—10 H 15
H YT 244K F 48% ,I-4E9 A 15 H ik $ (e, 40
49% ;5—6 AT R5AMK, 765 A 30 HikHAL, 298 33% .
2.12 AERBEIFRAAMDEIR D BIENETL

PISRASCH o) A Ak b A RO 50 2 1t (v, %) 9
ARER 22 A ROy B Bh AR T R B, 25 SR LR 3
B ACRAT 254 B dad I, 200 Hofth & 20 1 10 5, 76 &
SRR AR SR, WO AT 251 S = 4/ 1O A%, 4 /)N
Ja AR S AR AT IR AT R
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FHmBEAT 2517 () B A b B oL, HILAS R g
Er AR, BT LA 6 R o JCEETE [F]— K b R 0 e
BT
F3 MEFEEKZEREER (n=9)
Tab 3 Results of recovery tests(n=9)

i CASE, AR, WEE, JmeR,  FESEREE,  RSD,
il 0 0
Ig [ [ o o %
BETH 23.53 11.77 353 9941 98.33 1.23
2331 1 3481 96.01
23.54 i 3517 9881
2354 354 46.18 9.18
2355 2354 46.84 9894
23.54 2354 46.64 98.13
2353 3530 58.63 99.43
23.54 3530 5842 98381
2331 3530 58.55 99.26
JEZ 5896 2920 §7.88 99,04 9935 0.79
5897 2920 88.07 99.66
5896 290 88.12 99.86
58.93 58.93 11776 99.83
5894 5893 116.94 98.42
5892 5893 116.64 97.95
5894 8841 146.15 98.64
58.93 8841 14774 10045
58.94 88.41 14758 10026
AT 246.54 12307 36881 99.19 99.25 0.68

26,54 1327 36797 9851
26,54 1327 36844 98.89
2657 2657 491.09 99.17
246,56 24657 49237 99.69
2657 2657 49246 9.7
26,52 396.78 643.46 100.04
246,53 396.78 635.28 97.98
246,55 396.78 643.76 100.11

Ajgit 341337 170669 511899 99,94 99.57 065
341338 170669 512093 100.05
341336 170669 512157 100.09
341338 341338 682367 9991
341337 341338 680375 99.33
341337 341338 680356 9932
341336 512004 85543 99.84
341335 512004 841333 98.83
341336 512004 847356 98.83

AR 9425 4113 141.83 100.95 9933 135
9424 4113 14168 100.66
945 4.3 141.61 100.49
945 945 18750 9894
%423 94.25 18897 10052
9423 945 188.66 100.19
9422 14133 23455 99.29
94.24 14133 2357 9858
0423 14133 23362 98.63
FPBAAT 10741 5371 159.12 96.28 99.11 1.76
10742 5371 160.13 98.14
10742 5371 162.88 103.26

107.38 107.38 213.76 99.07
107.39 107.38 21397 99.25
107.38 107.38 213.86 99.16
10741 161.12 265.53 98.14
107.43 161.12 267.55 99.38
107.43 161.12 26749 99.34
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x4 KAEBMERSENESER (n=3,%)
Tab 4 Results of content determination of Radix Pae-
oniae Rubra samples(n=3, %)
G Wb %AFR O OUER NEARE AT

AR RMRASH

St 0.057 0.067 0.640 5.887 0.036 0381
2 R 0.053 0.058 0.536 5.840 0.030 0234
3 M 0.048 0.039 0438 3725 0.071 0316
4 0.028 0 0412 2.891 0.111 0226
$s 0.025 0 0339 2.895 0245 0215
6 0.017 0 0210 2581 0.135 0.125
ST 0.016 0 0284 2487 0.157 0.143
8 i 0.019 0.040 0323 2350 0.076 0.152
9 0.036 0.060 0274 3110 0.099 0.185
I H) 0.022 0.058 0.248 3401 0.093 0.166
NI 0.028 0.040 0.207 2486 0.089 0.054
48 1
44 4
*H'_F 140
ES
36
32 4
m m m m m m m m m m m
paie|

B2 AEREEAFAHMTTFROHEE
Fig 2 Dynamic change of drying rate of Radix Paeoni-
ae Rubra during different harvesting periods
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Fig 3 Dynamic change of the contents of alibiflorin,
paeoniflorin and benzoylpaeoniflorin in Radix
Paeoniae Rubra during different harvesting pe-
riods

M3 TT 5T, 5— 10 A SRUKIH ZRAT R AT 25 N R T (A
2 R AT 259 e sl R AR, AR S BT R
fath, 5 H 15 H R ARAT 256 h AT 25 N BR AT 24
TR EEAT S EY e, 5 0.640% |
5.887% .0.381% ;10 A 30 H R Y A AT 25 4 Hh AT 25 19
BRH R F e~ 25 1 % i IR, 239018 0.207 % ,0.054 % ;
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B4 FERBEAFSHREREFR ILER FHRR
Fig 4 Dynamic change of the contents of gallic acid,
catechin and benzoic acid in Radix Paeoniae

Rubra during different harvesting periods

M AR5, 5—10 H R TRATZ5 41 i & 1R
P B IE BN LA R R IR i U Sl AR X
K. 51 16 HRILMIRAT M P& IR LA RS
B, 7 0.057% .0.067% ;1.7 H 15 H —8 H
30 H R ARAT 250 Hr A 2 LAS 257 A 30 HRIK
P TRATEG M B IR O B fery , 9 0.245% .

2.13 AERKAFRSHMERSHHERIRIHEE
T

B8 HEARATRE A (I 5—6 A FRAT JEH T Y, B
W 5E SA~S11 AR AT 2458 55 AT i v (A R 43 ) 18
L, H12.2.27 IRy R A B AV, B 2. I
R SR UEREIN E 6 R RN 5 . S5, IRATI
e AR I BB IR AT 2 N R AT 24 R T A
T AFE SRS (7 A 30 H—9 A 15 H RUL -4
I R AT 25 S AR 7 T 16 B ZRAT I AT 25T
B R e, M 2.010% , 119 A 15 H —10 A 30 H RUkhY
ARATIH AT 2595 S Al o SO BB TR AT 24 Y g
T E U TR, S5 L 5 K 6.

FH & 5 AT, 7— 10 H SRS 2 AT I B & R 1)
S SRR T ARATZ A, T A 15 H AR A e R (E
(0.2519% , 25 M FIHAARAT 50 19 8.96 £ ) , HL5 T REaH,
F9 1 30 HikFHAK, J 0.029% ; F-A 250 iz 5 T
10 A 15 H 35 3] 5 55 (0.036% ) , T 8 A 30 H ik 5 A%
(0.016% ) 5 10 H B, A AT I Fh & 712 & 8 T a3
IRATERE o AT

F &1 6 AT, 7— 10 H SRS A AT I F A 24 D3 g
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Fig 5 The content change of gallic acid in Radix Pae-
oniae Rubra and leaves of P. lactiflora during
different harvesting periods
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Fig 6 The content change of paeoniflorin in Radix
Paeoniae Rubra and leaves of P lactiflora du-
ring different harvesting periods

B m TARATZM, 7 H 156 H A& KA
(0.812% , M [RIHARATZ R G 245 ) , H 2 TR F
10 A 15 H ik R A% (0.156 % ) ; d- AT 25 b iz sl 4 T 7
H 15 H ik 3 i 75 (0.412% ) , T 10 F 30 H ik & ik
(0.207% ) ; 10 JT B, 2R A7 oA 28 Y S 11 7% 0 46 1
i, ARAT M HIZ S A R R
2.14 ERWHSH

i1 6 A8 bR A B 25 F K, BCR A SPSS
20.0 BAF A TR UEAL AL BT , R4 T 32 B4 0 #r , 485 1 D
5. MESATAL AT 24 FEREREES AT 1, HR
U Z 5Tk M 90.015% , HE/R X 24~ 32 804 ] S ik
AT I AT B BRI 2 4 TR A R AR T A
FRFAE ] B A 2055 1 a5 =0.952x B TR &+
0.712x JLAS K & 8+0.899x AT 24 IN FE T 7 5 +0.94 1 x Ay 24
T m —0.73 DR iR 3 i +0.8 182K HI IR AT 25 3 i
552 B =0.060x KB TR TR —0.618x LA EF
F+0.370x A 25 N BE T & F+0.073x A 24515 % 5 +0.570
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RHRR S R+0A8DAR AT T i . LR G155 =5
1 FE RS %0.7T18+5F 2 F 5 <0.1820 LK 6, ik
6 AT AL LA R I A 5—6 H .9—10 H .

R5 ERHOMER

Tab 5 Analysis result of principal component

MIRAFIER LI Rl
IR W hEwEE, BEREREE,  WE hEuEE, ZRUEEE,
g % % g % %
! 4311 71845 71.845 4311 71845 71.845
2 1,090 18.170 90.015 1,090 18.170 90.015
3 0264 4401 94416
4 0.187 3118 97.534
5 0.103 1724 99.258
6 0.045 0.742 100

®6 ARRKHAFRAILGHERTEFHS
Tab 6 Principal component factor scores of Radix

Paeoniae Rubra during different harvesting

periods

Tt F1ERS EYES YN EeLcy) #r
201845 A 15H 6.554 0852 43861 1
201845 H30H 6.282 0.740 4645 2
20184651 15H 4281 0.618 3.187 3
WI847A15H 3383 0.547 2528 7
2018477 30H 3408 0.591 2555 6
01848 A 15H 2.835 0413 2110 9
2018487130 H 2843 0.454 2124 8
18459 15H 2728 0392 2030 10
201849 A30H 3474 0449 2576 5
2018410 15H 3.690 0450 2731 4
2018410130 H 2.690 0320 1.989 1l
3 itig

IRATH G Z R R85, P LA R RA A
b FUFAE PUCEBUS ERR A LSRR AT 25 N R
T HA B EE DU PSR AT 2 B
U HUIAR G PR SRR, AT L, B o HE
DABEA AR AT 2508 i S AT B, BOASBIF 5 X AR AT 25 4 Hh 6
A 3880 B4 e TR A 5 1 0

AR AT P TR LR AN
e A2 R B IR 2597 5 i e 5 ] B iR B R e,
Bif5 UG R FEIFTE 8 .9 H IR RIEA, 2 )5 B T,
9— 10 H U e B AR X AN, Horp 2R H g SRR BT
Ja FRERER, F 7 AR E , X5 H A AR ek
- ) A S NP N NG R IR e 0 S A N [ P
IRATEIIE 5 ARATI T & A8 U8 B AR AR AR AS B &
FRATI FR A OB A B ORI 3 B IR 5 2 TN
T AT IR EEAT 259, (R B TR AT 2 I TR
T2 T H i = T AR (GIRAT 2584 ) 5 AR AT Hp A 254
SREAETH 15 e, 8 2.010% (ML B 554 2 bR
YWED) T e B R, PRI 7 A 15 H ET S AT ZE AR E
TRATEG I IE AR R I 00 3 24 SR S R AT A A 4R
SRR 01y
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FRAAE R SR, 5—6 H 9—10 A %4155
B, H8 A 30 H—10 A 15 H ARA 250 AYFT T 555 55
&S B S OV 22, B BRI AR L #09 H 30—
10 7 15 H N AT 25k By e R

g5 b A B Bl A B 0 Uy i AR R, B
PE R B2, AT 00 AN R R S 2R AT 245 44 Hh 6
ARSI 1) B E 5 SRAT 2R I R RS S 9 H 30
H—10H 15 H iU aI 727 7 15 HF &R
S STk
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