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Chemical Studies on Paeoniae Radix (Part 5)V
Glucosides and Gallotannin Contents in Paeoniae Radix

Prepared from Various Strains of Peonies
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Fifty-three strains of the peonies cultivated in Hokkaido for medical use, were propagated
vegetatively in August 1977, and again in August 1981. The quantity of paeoniflorin, albi-
florin, oxypaeoniflorin and gallotannin in the Paeoniae Radices was determined in August 1977,
1981 and 1984 to discover the relation between the quantity of these constituents and the mor-
phological characteristics of aerial parts of the plant, and to examine the change in the quantity
of these constituents before and after vegetative propagation.

Paeoniflorin content in Paeoniae Radix was found to be 1.50-4.84%, the average content
was in the range of 2.62-3.06%;, and about four fifths of the samples contained 2.00-4.00%;
of paeoniflorin in each harvest year. Albiflorin content was nd-2.18%, and the coefficients of
variation in albiflorin content were more than two times greater than those in paeoniflorin.
Gallotannin content was 0.17-1.08%, and the histograms of gallotannin content showed two
peaks around 0.4 and 0.7%4 in each harvest year. There was no significant correlation between
the morphological characteristics of aerial parts of the plant and quantity of these constituents.

The amount of each constituent in Paeoniae Radix harvested in 1981 was closely correlated
with that in 1984; correlation coefficients for paeoniflorin, albiflorin, oxypaeoniflorin and gallo-
tannin were 0.8913, 0.9451, 0.9349 and 0.7130, respectively. These results indicated that the
capacity of peony to produce these four constituents is mainly controlled by genetic factors in
each strain.

Keywords—— Paeonia lactiflora; Paeoniaceae; Paeoniae Radix; paeoniflorin; albiflorin; oxy-
paeoniflorin; gallotannin; vegetative propagation
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ORETEESKTOLSRCIATAE F4), ASE (97%) SIOCEARS Y, ThboRmERE bICH,
H, BO i LR L CRMB S h T e, LasL, ST & et BB SR O 3 0\ S 5
HEh, <V ACER, $UR, SURFAE%HF LT % Paconiflorin®? %, (LR EIHOEEME L LTy
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TP (IR O KRR (BREE), PEESERS LR~ + 7 ¥ 7 Fho Paeoniflorin 4811+ h%
hi)3%, 3%kI04%THY, Aliflorin GEIIVTHEH0.7% ThD EME LT B, i, BEALY 1
WD HTe 5755 6 B3 HT L Paeoniflorin GRICOWTIB & A EHIBEM O EEL TV 5. UL, 44
PR D I Eh b, A3 Paeoniflorin & 82K S 5\ ILEEHIC X 232V X\ & IZETE T X Fe Lo,

RELOCIRERETEE SR TOBEMAOY + 7Y 7 (KRR %5 L CHARICREET 5 &, [A—Hkh b
FHIE L7 D CTLHEAME & Paconiflorin FEAE/RD LWV IERLTE LT WD &b, KEEMT L
BOREEFMETCHE Ly v 7 vV 7 hORGEB A ZEMCHRFT 2 0N B 5.

Tro, SHETIIKRES A Paconiflorin O OZDWETH B2, FOMBEILA Y TH 5 Albiflorin, Oxy-
paconiflorin 7g LRI 4 Paconiflorin & FIEE/SSEHIE AL T4 Sh, A0 LERREFMICIT o b O R4 b
EETHLENDHLEE L BNB. SHI, Gallotannin iR O REERFA(EIE 20 5P, 23O FH
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1. #

196952 LALUBE D BIFIRR L 0 dtc s v 7 ¥ 7 % U # A RRIT LG EE B RGBS (%) h L,
ERDES, FH, KH &, FEoLO@s IOTBIC L - TH 200 ORBICHE L%, SRMIE D) L
HTRERRE S ok, ChbOhnbEE D B SIRITEROT9774F 8 FIc 5 A CIE L, ek L < Fiks
BRI 2705 e DI R A T & LTIRD, 205 BRI OV TR B A, 5 207 Rt L < = F e
R CRBL G E Ui, #RCHIIE L 7> + 7 7 2713198147 8 FIC 4 4E4 CILRE L, RIASBIIEES L =
DIk U CHIERB R 35 2 70\ 19844F 8 HIT 3 454 CULHE L 7. 198147 & 19844 I JLHE L 1= S3RAD > + 7 v 7 0>
R ATAIC L R & L.
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BUR7 7~ b 777 4 — PP CTERL, Gallotannin & O HEICHECERIGHE 7 r~ F 75 7 4 — 10 TR
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1977, 8143 X UNI9B4FITULHE L e + 2 v 7 5 & Ji8 L 7= 238> Paeoniflorin 7c &0 fiid 7k &5 X ©° Gallo-
tannin 4 &% TABLE II IZ/35 1L 7-.

Paconiflorin F&EILI19774FENF152.91% (1.83~4.03%), 1981FEHEATH3.06% (1. 73~4.82%), 19844 FEM
¥ﬁz&%(Lm~4%%)f%ot.?%@mmﬁbhﬁmiDZ&w&%%@ﬁf%ﬁLhﬁ,%ﬁﬁﬁ%ﬁ%

Paeoniflorin S EDOEBRBUI T $ 1024 % CINEE L 704010 X 530370 <, 3F L 4 MEOH 8 €32, 00~4. 00%
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TaBLE I.  Morphological Characteristics of 53 Strains of Paeonies

Strain No Color of Color of Color of Hair on Color of Color of Hair on
’ Petal Stigma Ovary Ovary Stem Leaf Leaf

2 w R R — G LG +
3 W W G + G LG +
4 w R R + G LG +
5 w R R - G LG -
18 W W G + G LG +
22 W w G + GR LG +
28 W W G + GR LG +
29 w R R — RG LG +
32 w w G + GR LG +
33 W R R - RG G +
36 W R R - G DG +
38 w \%% G — RG DG +
39 W W G - G DG +
44 P R G — RG LG —
47 P R G — RG LG -
51 P P G + R LG +
52 P w G — GR LG +
54 P R R - R DG -
57 P P R - RG DG +
59 P Y G - R DG +
60 R P G - G DG +
68 P W G + RG DG +
74 P w G - G DG —
75 P W G + G LG +
77 ‘R W G - RG LG +
78 P w G - G DG -

84 \%% W G — RG LG + +
86 P W G + RG DG +
92 P \%% G — GR DG -
94 R \ G — RG LG -
95 P A% G — G LG +
96 P w G + R LG +
97 P R R - R LG +
99 w w R — R DG —
100 P W G — R LG -
101 P w G - RG DG -
104 P R G — GR DG +
105 P w G + R LG +
115 P \%% G — G G —
116 P R G — GR DG +
118 P w G + RG G +
119 P R G + RG LG +
120 R P G + R LG +
154 W W w + GR LG +
157 P w G + R LG +
158 W w G + GR DG +
159 W W G + R DG -+
161 W w G - RG LG -
162 P W G — GR DG +

163 W w G — GR DG 4+
165 W w w + RG LG +
X R* P G — RG LG —

* Double flower, ** Strain No. 7 has neither stigma nor ovary.
W: white, R: red, G: green, P: pink, Y: yellow, LG: light green, DG: dark green, GR: greenish red,
RG: reddish green.
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TaBLE II.  Contents of Glucosides and Gallotannin in 53 Strains of Paeoniae Radix

Strain Paeoniflorin (%) Albiflorin (%) Oxypaeoniflorin (%)  Gallotannin (%)
No. Year 1977 1981 1984 1977 1981 1984 1977 1981 1984 1981 1984
2 3.71  3.21 1.00 0.72 0.17 0.25 0.45 0.32
3 3.50 2.98 1.00 0.63 0.24 0.35 0.61 0.37
4 4.01 2.54 0. 06 nd 0.31 0.44 0.62 0.40
5 2.40 2.77 2.19 0.499 0.87 0.46 0.14 0.15 0.30 0.47 0.28
7 3.19 3.77 3.46 nd* 0.02 nd 0.23 0.18 0.29 0.37 0.26
18 2.70  2.16 1.04 0.59 0.12 0.16 0.76 0.47
22 2.32 2.23 0.76 0.80 0.11 0.13 0.67 0.48
28 2.62 2.64 2.28 0.59 0.74 0.48 0.06 0.13 0.16 0.73 0. 36
29 4.20 4.81 4. 33 nd 0.07 nd 0.19 0.28 0.41 0. 36 0.29
32 77 3.48 3.01 0.04 0.08 nd 0.13 0.21 0.27 0.44 0.36
33 3.37 2.96 2.40 0.04 0.08 nd 0.13 0.16 0.30 0.26 0.17
36 4.03 2.66 2.64 0.59 0.98 0.79 0.07 0.09 0.09 0.43 0.25
38 1.95 2.06 1.32 1.24 0.09 0.13 0.96 0.69
39 3.12 2.28 2.18 1.42 0.15 0.15 0.76 0.64
44 4.82 3.71 0.59 0.42 0.19 0.23 0. 41 0.42
47 4.52 3.86 0.30 0.18 0.20 0.29 0.44 0.17
51 2.5 2.12 0.56 0.38 0.10 0.08 1. 08 0.64
52 3.03 2.30 0.76 0.63 0.08 0.07 0. 39 0.19
54 4.14 3.24 1. 67 1.24 0.17 0.17 0.45 0.25
57 2.93 2.89 0.18 0.01 0.14 0.20 0. 38 0.33
59 2. 46 1.78 0.97 0.61 0.14 0.15 0.70 0.50
60 3.67 2.86 0.06 0.13 0.16 0.18 0.56 0.53
68 3.26  2.40 1.42 0.81 0.23 0.31 0.91 0.79
74 2.91 2.47 1.62 1.17 0.15 0.19 0.65 0.39
75 2.47 2.13 1.35 1.03 0.16 0.17 0.63 0. 39
77 2.95 2.36 0.27 0.13 0.21 0.29 0.78 0.63
78 2.92 2.97 1. 36 1.12 0.20 0.30 0. 66 0. 65
84 3.50 3.44 0. 06 nd 0.20 0.31 0.42 0. 45
86 4.17 3. 38 0.34 0.12 0.27 0.38 0.83 0.61
92 2.55 2.60 2.17 1.00 1.57 1. 47 0.06 0.15 0.19 0. 36 0.35
94 1.83 1.73 1.50 0.78 0.94 0.89 0.03 0.08 0.10 0.78 0.77
95 2.88 2.22 1.54 1.43 0.12 0.16 0.32 0.26
96 2.28 1. 87 1.06 0.88 0.17 0.25 0.99 0. 40
97 3.46 3.19 0.22 0.01 0.33 0.49 0.34 0.23
99 2.26 2.15 2.33 1.40 1.57 1.44 0.04 0.10 0.16 0.64 0.45
100 4. 41 3.90 0.43 0.18 0.27 0.40 0.80 0.53
101 3.39 3.77 3.03 0.26 0.56 0.21 0.09 0.18 0.22 0.83 0.73
104 2.62 3.00 2.63 0.50 1.15 0.92 0.14 0.23 0.29 0. 64 0.59
105 2.01 1. 60 1.07 0.84 0.15 0.2t 0. 86 0.37
115 2.63 2.06 1.40 0.68 0.17 0.21 0.43 0.17
116 2.33  2.12 0.43 0.17 0.15 0.24 0.96 0.60
118 2.09 2.24 1.38 1. 46 0.17 0.24 0.73 0. 36
119 2.41 2.44 2.48 0.77 1.17 1.18 0.22 0.30 0.39 0.39 0. 42
120 3.09 3.16 3.17 0.25 0.30 0.01 0.12 0.21 0.38 0.53 0. 38
154 2.14  2.18 0.61 0. 41 0.11 0.23 0.71 0.71
157 305 2.93 0.25 nd 0.25 0.48 0. 85 0. 64
158 3.27 2.83 0.03 nd 0.16 0.20 0.55 0.61
159 2.31 1. 68 0.81 0.76 0.15 0.22 0. 31 0.39
161 3.71 2.90 0.71 0.36 0.35 0.53 0. 65 0.39
162 3.08 3.01 1.15 1.11 0.15 0.23 0.61 0.73
163 3.53  2.91 0.16 nd 0.26 0.42 0.41 0.28
165 2.77 2.52 0.69 0.64 0.10 0.16 0.75 0.78
X 2.50 1.97 0.34 0.01 0.14 0.20 0.75 0. 68
Average 2.91 3.06 2.62 0.57 0.81 0.59 0.12 0.18 0.25 0.61 0.45
S.D. 0.71 0.74 0.62 0.46 0.55 0.49 0.06 0.07 0.11 0.21 0.18
CV.(%) 23.8 24.2 23.6 79.5 67.5 82.8 54.2 36.7 43.5 33.5 39.1

* not detected.
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Fig. 1. Histogram of Paeoniflorin Contents in 1981 and 1984
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Peoniae Radix prepared from 53 strains of paeonies were analyzed.

1981 Albiflorin 1984
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L 1 1 1
nd (<0.01)
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0.40 - 0.59
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2.00 - 2.19

T r i

10 5 0

Fig. 2. Histogram of Albiflorin Contents in 1981 and 1984
See Fig. 1.

DEFCA D, FORSMEIRIEMEOH 315 TH - 1. Z#cho Paeoniflorin & & d 5% Fig. 1 R$&EDT,
1981467 & 19845E FEIC BIF B M DM G R LI E DR LI DD EE2 bR 5.

Albiflorin & E4319774E#230. 57% (nd (B3 ~1.40%), 198142 0.81% (0.02~2.18%), 19844
Fen 150, 59% (nd~1.47%) Th »7c. 19814EFEN TS X 19844 & IR LT 1. 4 i@\ PafEa s L
e, BEEOTEEIII VTR $65%L 1 & Paeoniflorin 1lb~% & K ¥ <, Albiflorin &EITRHIC L HKE
fee il bivte. Albiflorin 48044k Fig 2 i3 & K ) T, Paeoniflorin OFHF L Eii-TED, TDOX
5 7¢ Albiflorin GEDE LD XL, T CIHME L EOSIHEE L —B LM 1®. Fi, 1977 DH 5\ IX19844F
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Fig. 3. Histogram of Gallotannin Contents in 1981 and 1984
See Fig. 1.
TasLE II.  Correlation Coefficients Table of Glucosides and Gallotannin Contents
Year Albiflorin Oxypaeoniflorin Gallotannin
Paeoniflorin 1981 —0.4223 0. 5906 —0.3322
1984 —0. 4465 0.5226 —0.1987
Albiflorin 1981 —0.3633 0. 0891
1984 —0.4777 —0.0111
Oxypaeoniflorin 1981 - k —0. 1506
1984 |, —0. 1321

* Correlation coefficients were calculated from the determination values of common 53 strains )
of Paeoniae Radix analyzed in 1981 and 1984, and the correlation coefficients in upper line
are calculated using the results of analysis in 1981, and lower line using those of 1984,

W Albiflorin 23 T e > 7 RATE, 1981451213 Albiflorin 2 S hic = b, ZhbOREIE Albi-
florin FEAERED D BT & pnsb b F, 19774 & 1984EIC X G B4, BIE4tb7e X DB L 5 1 CREAREIMET L,
BHREA (0.01%) UTFEhotcbDiE: bhb.

CD X5, AZrhod Albiflorin FRIIFRMIC X £ AKX <, Albiflorin i3 & A EE VRS 2 %L L
(EHS>TH% Paconiflorin & [FRE) &6 T2/ HKE THDZ ENWSE »7. Fi, Albiflorin SGEDE
YA IV IRBHBHT LD, 4% Albiflorin DHEFEER AL NCTENERE D EE L SR D.

Oxypaeoniflorin & E(X1977EFEA 0. 12% (0.03~0.23%), 19814F /1 F150. 18% (0. 08~0.35%), 19844F
BEASF90.25% (0.07~0.48%) THhbh, *0FEHfEi: Paeoniflorin © 1/10~1/20, Albiflorin ®1/5 TH - 7-.
DAL, 1981, 844F & LI DFEBEMAIC o~ TIEBG AT 2 - 7.

Gallotannin £ #IX19814F B F450. 61% (0.26~1.08%), 19844FENF150.45% (0.17~0.79%) TH v, 1981
EEDIZ S DFED o1, BHERBICIERL A » 7. %7, Gallotannin 480454 Fig3 Wm L s &0
T, 19814F, 19844F & $0.30~0.49% £ 0. 60~0. 79% (AT 20D & — 7 &R U= F OB EIZEI S 2 TlR 7o w23,
Gallotannin O EERENL M BS3RMEZ DD 7L — S HIECTE B AHEMLDH 5.

D&, TABLE I R LATES, HEBH, TH, %, HEO@BN L0 LMoL, TABLE ILICR Ui 3 R
fh¥s L O° Gallotannin &8 & OBFEAHA~. Lol, HEROHE L Zh b 4 4R OBIIVWTR L EER
BIRIZGRD DIIg o 7c!®. D e nd, TR LD Y v 7 v 7 OMEIEOTUEEC L h F D Hs 5 S X h -2
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Paeoniflorin-1984

0 1 2 3 4 5 (%)
Paeoniflorin-1981

Fig. 4. Correlation of Paeoniflorin Contents between Paeoniae Radix Vegetatively Propagated
(Paeoniflorin-1984) and Those Used for Propagation (Paeoniflorin-1981)

r=0.8913, y (Paconiflorin-1984)=0.3458 +0.7450 x (Paeoniflorin-1981).

Paeoniae Radix Prepared from 53 strains of peonies were harvested on August 1981 and

analysed after drying for 5 months. The top of roots with buds were vegetatively propagated

and cultivated for 3 years, and harvested on August 1984 and analysed after drying for 5 months.

—_

Albiflorin-1984

0 1 2 (%)
Albiflorin—-1981

Fig. 5. Correlation of Albiflorin Contents between Faeoniae Radix Vegetatively Propagated
(Albiflorin-1984) and Those Used for Propagation (Albiflorin-1981)

r=0.9451, y (Albiflorin-1984) = —0.0941 --0.8516 x (Albiflorin-1981).
Others see Fig. 4.
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Oxypaeoniflorin—=-1981

Fig. 6. Correlation of Oxypaeoniflorin Contents between Paeoniae Radix

Vegetatively Propagated (Oxypaeoniflorin-1984) and Those Used
for Propagation

r=0.9340, y (Oxypaconiflorin-1984) == —0.0273 4+ 1.5676 x (Oxypaconiflorin-1981).
Others see Fig. 4.

0.8+

0.67

Gallotannin-—1984

T T T r L)

0 0.2 0.4 0.6 0.8 1.0 (%)
Gallotannin-1981

Fig. 7. Correlation of Gallotannin Contents between Paeoniae Radix Vegetatively Propagated
(Gallotannin-1984) and Those Used for Propagation (Gallotannin-1981)

r=0.7130, y (Gallotannin-1984)=0.0763+0.6192 < (Gallotannin-1981).
Others see Fig. 4.
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DB XFET S 2 3T L LHEE Sh, (LEARERM O EEE SR I .

¥z, 19814 EE & 19844F FE DRI D\ T, 3O L Gallotannin & EH OB % A~ 7-iEF % TABLE III
WRLED, F0fEHR, 1981, 844\~ 3 Paeoniflorin 48 & Oxypaeoniflorin €8 & © M % IEDIERE,
Albiflorin 478 & Paeoniflorin 4 &% X 1 Oxypaeoniflorin 48 & OfEliciL, W 3Th L ADHENEED b hui-.
Gallotannin 4 & 3 fEOMREAEE DO OHEREOHIEITh /&<, Gallotannin & L FEAESED
BRI e b D EEZ bR D,

—7F, 19814 &L 198444 lLiE T 5 & 4 BORSHOMHBEARIITIZIZR UET, K845, HBEFEoEWITk
DB EEDOTFHECENEL T, ZERSEEMOBERCIIEEALEFZE LV DEELZLND.

EHI, v+ 2V 7 EHGR L VIBA LS, BkE FTHROB CTRGEGEIGECHIET E20E S hEfN57cD
W, 19814FFE L 1984FED I DV CER G ER XY HE Lc &L & A, Fig 4~7 WiRTHER2EL.

19814EPE & 19844E JE D[] Paeoniflorin, Albiflorin, Oxypaeoniflorin 3 X ¢% Gallotannin &8 OMBAREIX T h
Fh0.8913, 0.9451, 0.9340% L 0'0.7130TH 0, TR IECIEOHBENRAD b, 6K, 1977TFEH5H L
FelARIRT O T, B RSB R 19814, 19844F & ILB L ofE R, SEMEA L I IEDEBRD b i,
o X5, oA Gallotannin 2R 5 4E&ME, BEAG L ECFEIh, ThbDOEENEDIENLTS
LD EFEZLNDED, ZESOEARIIRHOBEHEFICES KIS, ¥+ 72V 7 IS DEARI R DR
HOFEENELNE Lo T,

DlEDERNS, v v 2 ¥ 7 2RFWE (D) L, A Gallotannin F&3HkE FHROB TR LA
IR, HBWET D Z L L VG BEORE LI-RROMENTIR THS. 41, BRI EErm <,
OMEMER & OEFERICEN R 2E R T2 TFETH .

SIRANEkEG SUE

D B4 HE BR R, IR B, EEUEE, 31 23 (198D).
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