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The Changes of Bioactive Component Concentrations in
Different Aged-Peony (Paeonia lactiflora Pall.) Root

Myoung Gun Chourg*, Kwang Hee Kang** and Young Ho Kwack*

ABSTRACT : This study was conducted to establish the standard of quality evaluation in Korean
cultivated peony root (Paeoniae Radix). The diameter of fresh root and the concentrations of paeoniflorin,
abliflorin and five phenolic compounds at different root ages in Euisung cultivar were investigated.

The diameters of fresh root were 5.5mm, 10.3mm, 15.6mmn and 19. lmm In one-year, two-vear, three-
vear and four-year-old, respectively. It was also found that the diameter of fresh root was uniformly
increased with the increase of root age. The concentrations of paeoniflorin, albiflorin, (+) -catechin and
benzoic acid in one-year-old peony root(6. 44%, 1.55%, 0.80% and 0.36%, respectively) were higher
than those in three-(3.49%, 0.62%, 0.43% and 0.26%) or four-year-old (3.28%, 0.47%, 0.34% and
0.20%). The concentrations of gallic acid, (-) -epicatechin and (+) -taxiforin 3-O-B-D-glucoside were
higher in three- (0. 26%, 0.09% and 0.26%, respectively) or four-year-old (0. 26%, 0.10% and 0.29%)
than those in one-year-old(0.25%, 0.08% and 0.23%) by contraries. Excepting (-) -epicatecin, the
concentrations of paeoniflorin, albiflorin and four phenolic compounds in the root of unremoved cork layer
were higher than those in the root of removed cork layer.

Key words : paeoniflorin, albiflorin, (+) ~taxiforin 3-0-f-D-glucoside, (+) -catechin, (-)- epicatechin,
gallic acid, benzoic acid, Paeoniae Radix, HPLC, peony root, rootages.
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Fig. 1. Chemical structures of paeoniflorin and
albiflorin.
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Fig. 2. Chemical structures of five phenolic compounds in peony root.
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Table 1. Comparison of fresh root diameter in
different aged of peony (Euisung
Jakyak) root.

Root ages

1year Zyears 3vyears 4vyears

Diameter
(mm)

5.3 10.3 15.6 19.1
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Fig. 3. HPLC chromatogram of peony (Euisung
Jakyak) root extract.
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Fig. 4. Comparison of paeoniflorin and albiflorin
concentrations in different aged peony
(Euisung Jakyak) root. (O : unremoved,

B : removed cork layer)
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Fig. 5. Comparison of {+)-catechin and (-)-
epicatechin concentrations in different
aged peony (Euisung Jakyak) root. (O
" unremoved, O : removed cork layer)
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Table 2. Comparison of gallic acid,

(+) -taxiforin 3-0-8-D-glucoside and benzoic acid concentrations in
different aged pecny (Euisung Jakyak) rcot.

Concentration (%)

Component Cork layer
1-year-old Z2-year-old 3-year-old 4-year-old
e acid Unremoved 0.254 a' 0.146 b 0.257 a 0.264 a
& Removed - 0.146 a 0.171 a 0.189 a
{+) —taxiforin Unremoved 0.230 ab 0.204 b 0.259 b 0.288 a
glucoside Removed 0.202 a 0.225 a 0.213 a
benzoic acid Unremoved 0.361 a 0.165 b 0.256 ab 0.202 b
’ ' Removed - 0.156 b 0.128 b 0.259 a

' Mecans within a row followed by the same letters are not significantly different at the 5% level by Duncan's multiple range

test.
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= A $d5I} 1A DAL S Fobehe B
olm, FAAM Aoz UAHAUD H3 2L 0
07~0.10% 9 BHZ 4dAo] 7H k3, A
T2 2~434 Tholl 0.09~0.19% 2] WY =2 £
<3 o] 4d Aol 1A ek (1Y 5).

2
O

G ASd5E (H) -taxiforin 3-0-f-d-
glucoside & W3t E AHEW K3 0.20~
0.29%2] W= =AstAa, A%TLE 0.20~0.
23%° BAE Ydegdo - AnZ 2% 453
ol met Ak Aol e, f- AT B
2401 0.20% = 7HE RUTH(E 2).
gallic acid®] =k o] A9 2dAio] 0
15% 2 71 gsta, 19 -39 - 4384 = 0.
25~0.26% = FAA el gl o, A2 9
Al 23 ~4dA 7hel 0.15~0.19% %) el 2 EA
A Aozt A FTH(E 2). gallic acide
phenolic acid 9] 3vtolY tanning E&shdA &
O%X 1 B2 24 33 E, gats 28 5o e
AL dedle 42 vaseln, =8y, &
i}, ko] thekol &) ste] gatsl 280 T4
o 2 &2l it} (Cho, 1992 ; Choung, 1996 ;
=.1995). =& #HTol = Kang 5 (1993) o) ¢

Yo
=
1 gatlic acid®] ester&FEE0] AW 23 A

2hg-of Qltia Biste ZisA BEAZ HrtdTh

A 83+ benzoic acid T3-S {3 ¢ Ag
Tl A2 o2 S YEdY 22
1d40] 0.36% 2 7F =3, A IS 4d40]
0.26% 2 7173 =} (+)*taxiforin 3-0-p-d-
glucoside$t vFAIA 2 A8 A0 mpet ¢4 &
7AdFol gl Th(H 2). benzoic acidye 2] a7
AES FASte B4 T alvEA 274 242
Bl wA obg o foke] AT 01_9_
acidel®, zekZ 23 JARIEQl paeoniflorin®
albiflorin &l 8% A4 FHolth
{Choung, 1996 ; Nishizawa etal., 1980).

o) Ate] Ao A ek 835 paeoniflorin,
albiflorin @ phenolic compound®] THFWHEZ £
A oz A B paeoniflorin, albiflorin, (+) -
catechin ¥ benzoic acid¥® #F& #al 3~4d A
2o} 7he ¥l 1dA Y ol w3k, gallic
acid, (+) -taxiforin 3-0-f-d-glucoside = (-)-
epicatechin &3 3~4d A 9] g gko) l"—?,}E} 2}

3l+ phenolic

gAd ol

okel 9184 FEA AN E FE WA 3494
o B $aEAw, 1~2d49 7}—t—Ta%

paeoniflorin, albiflorin, (+) -catechin & benzoic
acid@r &Fo] 3~4d A Hul 253 o ol & B
Hol| wpg} 1~23 49 7t Bl digt E8x A
Adew ZlEHJol & Aoz ferdAT
2~4dA zZerd gHdE ¥4 EH F

)
(-)-

epicatechin< #) 2] 8 paeoniflorin, albiflorin 2

- 197 -



phenolic compounds®] Z} g3 7
2ol AAE AAY AdET A
< FFE JGERNRI T A ek o] &4
Y171 paeoniflorin®} albifloring 2 8H&t
A8 &4l A 1, phenol B2 9
FEHDZ FE9] A& o=y
o a2 ER ZokE o] A AYE A ¥
o] & B E] L HAME Relsla,
o] gt wHo] Faduz HAF
ANME feidt Ao Hoke]y] g Zof {3
ol g AR Fey HEZF Qg
& g7t

e
o,
32
rir

3
=
i
o lo
P 5 i
O Mo g Wp o

o
z

o

i
E
rlr HE

2, e R

-

o2
in‘
o

=

=
=z
1.

7

o (2

i £3

gt Aw g F 3 2} (Paeonia
lactiflora Pall.) & thAto 2 okt = gal2a
2 H7}9 & paeoniflorin, albiflorin @ 5% 9]
phenolic compounds &2} A K13 58 W3 A
& XA AT 293 g3 2},

AEEFE ejdzefe A2F7 e 194 o) 5.
3mm, 2% A el 10.3mm, 3@4Po] 15, 6mm, 4JAA 0]
19. lmm 2 T2 g 2po] & epdlo] A8 o}
ot AR Aoz Ao F717 271 4ok
A& = paconiflorin, albiflorin, (+) ~catechin
3 benzoic acid®] §F-E 7t ol 1949 &
ol ¥4, gallic acid, (+) ~taxiforin 3-0-§-D-
glucoside & (-) -epicatechin k& Z& ¥alo)
3~4d Aol ol o] w3t} oA zteko) ghad
B4 EdA % (-)-epicatechin® A9
paeoniflorin, albiflorin 2 phenolic compounds®]
7+ g Ao gl Ry ol AL AAG A
e detF o2 18 kS Jeh g

2

LITERATURE CITED

Cho, Y. J. 1992. Chemical structure and enzyme
inhibition of tannins isolated from Korean green tea
leaf (Camellia sinensis L.). Yeungnam Univ.
Graduate school. Ph. D. Thesis.

Choung, M. G. 199. Test of components related to

- 198 -

quality in Korean cultivated Peony, Paeonia lactiflora
Pall. Yeungnam Univ. Graduate school. Ph. D.
Thesis.

Choung, M. G. and K. H. Kang. 1997. Isolation and
determination of paeonifiorin and albifiorin in Korean
peony (Paeonia lactiflora Pall.) root. Korean J.
Medicinal Crop Sci. 5(4) : 249-254.

Hatakeyama, S., M. Kawamura and S. Takano. 1994.
Total synthesis of (-) -Paeoni florin. J. AM. Chem.
Soc. 116 : 4081-4082.

Hayashi, T., T. Shinbo, M. Shimizu, M. Arisawa,
N. Morita, M. Kimura, S. Matsuda and T.
Kikuchi. 1985. Paeonilactone-A, -B, and -C, new
monoterpenoids from paeony root. Tetrahedron
Letters 26 (31) : 3699-3702.

Huiying, L., L. Shouzhen, T. McCabe and J. Clardy.
1584. A new monoterpene glucoside of Paconia
lactiflora. Planta Med. 50 : 501-504.

Kaneda, M., Y. litakawa and S. Shibata. 1972.
Chemical studies on the orental plant drugs X. The
absolute structures of paeoniflorin, albiflorin,
oxypaeoniflorin and benzoylpaeoniflorin isolated
from Chinese peony root. Tetrahedron 28 @ 4309-
4317.

Kang, K. H. and M. G. Choung. 1994. Yield of
paeoniae radix and changes of paeoniflorin
concentration in paeoniae radix with different
growing stages. Korean J. Crop Sci. 39(4) : 397-
404.

Kang, S. S., J. S. Kim, H. S. Yun, and B. H. Han.
1993. Phytochemical studies on Paeonize Radix.
Kor. J. Pharmacogn. 24 (3) : 247-250.

Kobayashi, M., C. Ueda, S. Aoki, K. Tajma, N.
Tanaka and J. Yama hara. 1990. Anticholinergic
action of peony root and its active constituents.
Yakugaku Zasshi, 110(12) : 964-968.

Nishizawa, M., T. Yamagishi, G. 1. Nonaka and I
Nishioka. 1980. Structure of gallotannins in
Paeonige radix. Chem. Pharm. Bull. 28(9) : 2850-
2852.

Shibata, S. and M. Nakahara. 1963. Studies on the



constituents of Japanese and Chinese crude drugs.
VII. Paeoniflorin, a glucoside of Chinese paeony root
(1). Chem. Pharm. Bull. 11 : 372-378.

Shimizu, M., T. Hayashi, N. Morita, 1. Kimura and
M. Kimura. 1981. Paconiflorigenone, a new
monoterpene from peony root. Tetrahedron lett,
22 3069-3070.

Sugaya, A., T. Suzuki, E. Sugaya, N. Yuyama, K.
Yasuda and T. Tsuda. 1991. Inhibitory effect of
paeony root extract on pentylenetetrazol-induced
EEG power spectrum changes and extracellular
calcium concentration changes in rat cerebral cortex.
1. Ethnopharm. 33 : 159-167.

Takagi, K. and M. Harada. 1969. Pharmacological
studies on herb paeony root. II. Ant-inflammatory
effect. inhibitory effect on gastric juice secretion,
preventive effect on stress ulcer, antidiuretic effect of

paeoniflorin and combined effects with licorice
component Fx 100. Yakugaku Zasshi. 89(7) : 887~
892.

Yoshizaki, M., T. Tomimori, S. Yoshicka and T.
Namba. 1977. Fundamental studies on the
evaluation of the crude drugs V. Quantitative
analysis of constituents in crude drugs by Rod-Thin-
Layer chromatography with FID (2). Determination
of paeoniflorin and albiflorin in paeony roots.
Yakugaku zasshi 97 (8) : 916-921.

Yeo, S. G., C. W. Ahn, I S. Kim, Y. B. Park, Y.
H. Park and S. B. Kim. 1995. Antimicrobial effect
of tea extracts from green tea, oolong tea and black
tea. J. Kor. Soc. Food Sci. and Nuti 24(2) :
293 — 298.

FREFEA FE. 1991, -+ Ul B SR AHEE.
HHR BRI

- 199 -



