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Changes of Paeonol and Paeoniflorin Contents in Chinese Moutan
(Paeonia suffruticosa Andrews) Cultivars with Different Harvesting
Times and their Parts

Kyung Choi*, Fei Zhao**, Yuhua Li**, Jun-Won Choi***, Hak-Ju Lee***,
Yeong Han Kwon*, and Kwang Woo Park*’

*National Arboretum, Gyeonggi-do, 487-821, Korea.
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ABSTRACT : We analyzed six cultivars of Chinese Moutan, Paeonia suffruticosa Andrews, using HPLC for the investiga-
tion of appropriate root harvesting time and distributions of paeonol and paeoniflorin according to the seasonal changes.
The contents of paeonol remained nearly constant at different harvesting times. However, the paeoniflorin contents have
changed significantly during the harvesting time. These showed the increasing tendency in May, July and September. We
compared the distribution of two compounds between two cultivars with different flower forms, Dan Feng and Wu Long
Feng Sheng. The contents of paeonol were very low in the leaf and annual shoot. This tendency was not changed during five
harvesting times. But the paeoniflorin existed abundantly in the leaf and root. The contents of paeoniflorin in the leaf were

highest in May, and gradually decreased.

Key words : Chinese Moutan, Paeonia suffruticosa Andrews, paeonol, paeoniflorin, HPLC

M A

B (Paeonia suffruticosa Andrewsy> Y23} (Paeoniaceae)
o ol SHUNY] HUadFelt 5 Fol 7He #
e 7Hx|eh AeA|7E 7R oFghA 712 218l King of
flowers, Queen of herbsz} E8]71% $h}, Htko] RejF <F
A2 AREHE Boie e Sdvet EBeeH, thiddis
F2 T, A4, &9 2 7 A5 o]&Ey, e
RS 918 o AV At FEdMe Bd9E
A7k 2508 kg AEE S, olF 20%E FESIL STt
(Zhao, 2000). E%re] ¥Elo&
paeonolide, paeoniflorin, oxypaeoniflorin, benzoylpaeoniflorin
Sol Xg=le] itk (Li, 1988). Paconok BTy|e] F4F0

paconol, paeonoside,

2, 5% - FulEE 389 A5, 5 Ui’ FEF
83 So| Jow (Wang er al, 1994), L3+ Ztin]e] Hol

g7k v uks wEolle HEEAIE stk Evt

ok A BRaolA vepd, 14, 13, 34hF 534E 7K
2oz WA vk (Yu et al, 1985; Xu & Wang, 1989).

= Y=o o FaiEo ol &
BFEA At BT ozt ARl tie
o2A<1
HiH AR} TEo WFEZQ Bl o5 Hdte] 7]
A, Fwagl, 257, A AT A7 2 eRgE dig
AT 5 ofF] HopllA o] Avt olRelA STk (Yu &
Yang, 1962; Liu, 1987; Li, 1989; Pei & Hong, 1995; Lin
et al., 1996; Hosoki et al., 1997, Hong & Pan, 1999;
Sarker et al., 1999; Dean & Liu, 2000; Wu et al., 2003
Zhang et al., 2003).
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2 okke] BRUH AT, AT £UD L0 AR
4R, Al me Buel S5, 2uved 328 4
o A7

o] 2t} (Harn & Lee, 1976, Chang, 1977a, b; Park er

., 1998; Kim & Song, 2000; Oh er al., 2003). T3 o
FoRgAE 3259 et vkeAS ERis] S AgAl
524 Byt AREZE SI9TH (Lee et al., 2003).

HPLCE °l§3l 2k 2158 o= 3 paconol?t
paconiflorin®l F& g AEx7o| Uit AE= U5
oA #t} (Dean & Liu, 2000; Choung & Kang, 1994).
HPLCE °l&sto] o2 e &4 4sh= 21 1
z}g}n:]/ql,:_ A5l o I elo] )ﬂtﬂ%—]i 21:&301 gtk (Zhou
et al., 1998). %3}t paconoltt paconiflorin 52 I Haje) x|
FAAZISE Aeibie] wet o] Aozt vhs Aoz U
A 9Jt}h (Choung & Kang, 1994; Park et al., 1998; Choung
et al., 1999).

AR S8 AR A3 FPRY, ZRAY
A paeonol AEE Yoz, 2B zekF
paconiflorin 3% thFOR F2 A7t FY=oA o,
Ehg 2 paeoniflorin®] $FF 3ol i3k A1
FoAA @Stk w3 ETe) AMFFE Aol F R
o] gl M HlaATE A o] FiR|A] AUyttt

cq_a.}\-] B %q_oﬂ A= %‘%Oﬂ ,q ohﬂ};d o oka =i} ;V,].ALQ.
o2 AEL e 657 F9FEE WOE HPLCE ©
2310 AFHA) 7)) we m —r—r]A paeonola} paeoniflorin®]
T HsE FH3lY A4S AHA 7)) g HRE AlFs)
3z g B3 3y Asimrl UE Tl #5582

B 5ol B A7, Beme] YREE /1400
B
al

o:
o

2 9, 27, 92 SO AQHoz wsshe oz ARl
REE Hotsie] Rel2 AT TE FRo| ogHE W

Azs) BaAk g

(=] 1ey!
o

M=

xe

Aol AFgE B 55 Shandong’] Hezel| B¢t 74
(Peony Research Institute of Heze)o|l4 Auiala e Al
Z 39 d=IF 7] O 3dA 6EFE 5€lA 9
Y7HA] 53] AX ¥E 1 kg oA AFHEIeH, f E=
T F Rl daixe °L7Jr 2718 47 500 g8 7 AF
3t AMEFSS] 3P FEHSHRREEE (1998)9] <7
3F3Th (Table 1). AT Ali—é—% 40°C ol 718k £,
a8 ol RS AxE AlEES 272 Zol,
UAELE e $ BT 45 g SH5 | e 3 E-
bedl] B2 412 & 30°CoA IA7FESH 2892 2269
o I EEFEZ (methyl-p-hydroxybenzonate, Sigma M50109,
833 pgye 2t ANEBO Hrlsle & 41L& &, ARSI
AEde 2044 HPLC (Hewlett Packard 1100 series

- OfspE - Pidst - wime

Table 1. Tree peony samples used for HPLC from Peony Research
Institute of Heze in Shandong province, China.

Cultivar name Flower form Parts
Dan Feng Single form Root, Leaf,
Annual shoot
Rou Fu Rong Chrysanthemum form ~ Root

Wu Long Peng Sheng Hundred proliferate- ~ Root, Leaf,

flower form Annual shoot
Jin Xiu Qiu Crown proliferate- Root

flower form
Zhu Sha Leif Lotus form ROOt
Hu Hong Crown form Root

TSamples were csollected five times from May to September.
Zhu Sha Lei was only collected four times.

Table 2. HPLC operating conditions for the analyses of paeoniflorin
and paeonadl in P suffruticosa Andrews.

Column Waters Symmetry 7 uC-18 reversed phase
Detector UV 280 nm

. 15% CH;CN (20 min.) 85% H-0, linear gradient to
Mobile phase 3 500:" 1 CN (20 min.), 100% CH,CN (5 min.)
Flow rate 0.6 m¢/min.

system, @At Isd] 2F ST BAA] ARSRE
HPLC Z7-& Table 29} 2t} A]|E52] paeoniflorin} paconol
o] ke dEo] Wako chemical®] EFEZ (Paconiflorin
standard 167-11711, Paeonol standard 169-12871y% ©]-§-5}
AFaS e &, ofgf9] 21& o]8-3le] HPLC chromatogram
o 2RE ¢ JA9E& AFsele] AUt
Equation : Amount of Paeoniflorin or Paeonol (%)
= (AWs x 100)/(AsWK)
A =chromatographic area of paconiflorin or
paeonol in samples
As = chromatographic area of internal standard
added to the samples
Ws = Weight of internal standard added to the
samples (mg)
W =oven dry weight of sample (mg)
K =calibration factor for paeoniflorin or paeonol

Calibration factor(K) 3fe EFEFE Tz A
HPLCel| Y&l L} 78
2 23] HHE Adsl U @e A3

1. MFADIo W2 ZE=5Y oMo St Big)
Paconole 67f Z& 2% 7372l 5¢f 7
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UERRL 7HER ZeE o
g FEE 59 9y A
1.85%% 7P & 32 Jepa, v 3} Wu Long
Peng Sheng®] 1.55%% 714 W& Btk Zhu Sha
T8 EFZTE3 2 9¥ol AFHE HeollA FEE

Hadle e Bk =
7FA]= Dan Fengol
a3
e

Lei=

Efzits}

paeonol F&e] vl-g- $Al VERETH (Table 3, Fig. 1).
Paeoniflorin 59| FHE 34 X3+ Zhu Sha Leis A

93t 579 Exo] M)A 590 7P 2L 3HS Ho|th}

AA8) zkaslr] Al 6dolle 7k, 79l 571 8€

o= 7+asltlr 99l A E7)sles A2 Bt wu

Table 3. Changes in Paeoniflorin and Paeonol contents in Moutan radix with the different harvesting times in six cultivars.

Harvesti Sample Paconiflorin Paconol Paeoniﬂorin !Daeonol
Sample name gnise'ng amount insamples  in samples
(mg)* Amt (mg)** Stev Amt (mg)** Stev (%)** (%) **
May 15 43.26 1.32 0. 16 0.67 0.009 3.05 1.55
Wu Long Peng Sheng Jun. 23 44.94 0.96 0. 01 0.61 0.003 2.14 1.36
{(Hundred proliferate- Jul. 20 44.59 1.12 0. 01 0.66 0.024 2.51 1.48
flower form) Aug. 28 45.07 0.71 0.039 0.57 0.011 1.58 1.26
Sep. 14 46.61 1.03 0.003 0.60 0.012 2.21 1.29
May 15 42.79 2.46 0. 13 0.79 0.054 5.76 1.85
Dan Feng Jun. 23 43.22 1.58 0. 01 0.78 0.033 3.65 1.80
. Jul. 20 45.12 2.00 0. 01 0.76 0.013 4.43 1.68
(single form)
Aug. 28 45.41 1.60 0.007 0.65 0.001 3.52 1.43
Sep. 14 47.51 2.55 0.175 0.68 0.006 5.37 1.43
May 15 45.03 2.07 0. 03 0.78 0.047 4.60 1.73
Rou fu rong Jun. 23 43.16 0.90 0. 04 0.61 0.022 2.10 1.41
(Chrysanthemum form ) jul. 20 44.45 1.10 0. 14 0.69 0.023 246 155
Aug. 28 45.43 0.90 0.002 0.58 0.008 1.98 1.28
Sep. 14 47.96 2.05 0.084 0.63 0.012 4.27 1.31
May 15 4418 2.88 0. 12 0.81 0.010 6.52 1.83
Jun. 23 43.53 1.01 0. 03 0.71 0.015 2.32 1.63
Hu Hong
(Crown form ) Jul. 20 45.77 2.45 0. 11 0.76 0.025 5.36 1.66
Aug. 28 46.80 1.93 0.048 0.68 0.002 4.12 1.45
Sep. 14 46.59 2.10 0.004 0.64 0.068 4.51 137
May 15 4417 2.90 0. 22 0.69 0.005 6.57 1.56
Jin Xiu Qiu Jun. 23 43.90 1.21 0. 03 0.67 0.019 2.77 1.53
(Crown proliferate- Jul. 20 43.81 1.79 0. 03 0.69 0.009 4,08 1.57
flower form ) Aug. 28 45.70 1.30 0.056 0.67 0.001 2.84 1.47
Sep. 14 46.31 1.37 0.102 0.62 0.007 2.96 1.34
Jun. 23 44.54 1.69 0. 08 0.73 0.001 3.79 1.64
Zhu Sha Lei Jul. 20 40.76 2.49 0. 01 0.69 0.010 6.11 1.69
(Lotus form ) Aug. 28 45.57 2.29 0.045 0.67 0.017 5.03 1.47
Sep. 14 45.71 2.93 0.114 0.01 0.000 6.41 0.02

* : oven dry weight of sample, **
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1. Comparison of paeonol concentration in six cultivars of
tree peony with the different harvesting times.
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: data were the average value of duplicate.
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Fig. 2. Comparison of paeoniflorin concentration in six cultivars
of tree peony with the different harvesting times.
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Long Peng Sheng paeoniflorin 3] 1.58~3.05%Z 67}
FE% 7 <3t Hu Hong¥ Jin Xiu Qius 5¥€

[
65%% 71 £ YL sAE Ao UeRdTh Zhu Sha £
Leiz= 99 A3+ ] paconolol m$ P 7S 71| e
= Aoz Jehd ¥HA paeoniflorin®] %S 641%E W = ES
A et Fg. 2). b A N
Root Shoot | Leaf | Root Shoot Leaf
2. AFADI] 2 A2H 291 HFo| 2% paeonifiorin paeonol

Dan Feng® Wu Long Peng Sheng®] AFHA)7]o) w2 ¥
$1¥ paeonol B paeoniflorin®] %2 BT} (Table 4).
T ¥£5 EF paconol> BElE AQd Y} Z|RRE= Fig. 3. Comparisons of paconiflorin and paeonol contents in

= == < leaves, annual shoots and roots of Wu Long Peng Sheng
0.02~029%= o} RlFLE EASHH, AdH R o2 A with the different harvesting times.

1 May-03 £1Jun-03 g Jul-03 @ Aug-03 3Sep-03 |

Table 4. Changes in Paeoniflorin and Paeonol contents in Moutan radix with the different parts in two cultivars.

Sample Paconiflorin ~ Paeonol

Sample name Ha{ivr?]seting Part amount Paconiflorin Paeonol in samples in samples
(mg)*  Amt (mg)**  Stev  Amt (mg)**  Stev (%0)** (%)**
Root 43.26 1.32 0. 16 0.67 0.009 3.05 1.55
May 15 Ann.shoot 43.88 0.88 0. 06 0.10 0.004 2.01 0.23
Leaf 45.07 2.68 0. 04 0.13 0.002 5.94 0.29
Root 44,94 0.96 0. 01 0.61 0.003 2.14 1.36
Jun. 23 Ann.shoot 43.04 0.13 0. 02 0.05 0.009 0.31 0.12
Leaf 44.20 1.75 Q. 26 0.05 0.000 3.96 0.11
Wu Long Peng Sheng Root 4459 112 0. 01 0.66 0.024 2.51 1.48
(Hundred proliferate-
flower form ) Jul. 20 Ann.shoot 40.60 0.04 0. 06 0.08 0.001 0.10 0.20
Leaf 43.61 1.04 0. 08 0.03 0.005 2.39 0.07
Root 45.07 0.71 0.039 0.57 0.011 1.58 1.26
Aug. 28 Ann.shoot 46.54 0.19 0.002 0.05 0.003 0.41 0.1
Leaf 46.86 1.64 0.110 0.02 0.001 3.50 0.04
Sep. 14 Ann.shoot 46.33 0.06 0.050 0.02 0.003 0.12 0.04
Leaf 47.59 0.24 0.260 0.01 0.003 0.49 0.02
Root 42.79 2.46 0. 13 0.79 0.054 5.76 1.85
May 15 Ann.shoot 44.74 0.88 0. 13 0.08 0.002 1.97 0.18
Leaf 45.47 2.49 0. 19 0.02 0.002 5.48 0.04
Root 43.22 1.58 0. 01 0.78 0.033 3.65 1.80
Ann.shoot 44,16 0.09 0. 13 0.03 0.000 0.20 0.07
Jun. 23 Leaf 43.86 1.39 0. 16 0.06 0.002 3.18 0.14
Ann.shoot 44.16 0.09 0. 13 0.03 0.000 0.20 0.07
Dan Feng Root 45.12 2.00 0. 01 0.76 0.013 4.43 1.68
{single form) Ann.shoot 40.16 0.21 0. 02 0.09 0.006 0.53 0.22
Jul. 20 Leaf 42.16 1.25 0. 00 0.06 0.007 2.97 0.14
Root 45.41 1.60 0.007 0.65 0.001 3.52 1.43
Ann.shoot 49.38 0.17 0.007 0.03 0.001 0.34 0.06
Aug. 28 Leaf 48.85 1.42 0.070 0.04 0.001 2.91 0.08
Root 47.51 2.55 0.175 0.68 0.006 5.37 1.43
Sep. 14 Ann.shoot 47.00 0.85 0.058 0.01 0.001 1.81 0.02
lLeaf 46.22 1.04 0.062 0.01 0.003 2.25 0.02

* : oven dry weight of sample, ** : data were the average value of duplicate.
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Fig. 4. Comparisons of paeoniflorin and paeonol contents in
leaves, annual shoots and roots of Dan Feng with the
different harvesting times.
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