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The Development and Detection Technique
of Paeoniflorin and Paeonol Reference
Sandardsfor Chinese Herbal M edicine

Ching-Chiung Wang
Taipei Medical University

ABSTRACT

Reference standards are the important chemicaltaud®s for the quality
evaluation and quality control of Chinese herbalditiee. Most of Traditional
Chinese Medicine companys purchased the referetacelagds from the chemical
supply company do not care about the purity antiout further purified. The purity
of reference standard affects the quality quantgatresults of Chinese herbal
medicines. Thus, it is necessary to establish &tiemal grade of reference standard to
ensure the high quality of Chinese herbal medicines

In this study, the stability and storage propertiepaeonol and paeoniflorin will
be evaluate including (1)general storage; (2)theelacated stability; (3)pH stability;
(4)temperature stability; (5)photo- stability andopolysis analysis; (6)the optimize of
HPLC-MS and GC-MS analysis (7)paeonol and paeamflof commercial Peony
Root, Red Peony Root and Tree Peony Bark contentshe stability analysis.

Paeonol is better stability exposure to moist, feeat pH than paeoniflorin in
MeOH. However, paeoniflorin exposed to high terapgme and degraded to
benzolic acid. In low or high pH solutions paetorih will be degration. The
powder of paeonol was sensitivity in high tempemtutherefore we suggested
paeonol should be stored in MeOH. The other hdrelcommercial Peony Root, Red
Peony Root and Tree Peony Bark is poor in paeambpaeoniflorin.

Keywords: paeonol, paeoniflorin, the stability ayss
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Paeoniflorin: 357 & 5= 1.1 £ 0.8 mg/g (0.1 mg/g ~ 2.6 mg/qg)
Paeonol: T irﬂA £ » 0.9+£0.2 mg/g (0.5 mg/g ~ 1.2 mg/g)

2. 7 H(kR& )
Paeoniflorin Tz 5 0.2+£0.04 mg/g (0.21 mg/g ~ 0.27 mg/qg)

Paeonol T35z j&‘_ % 0.6 £0.01 mg/g (0.58 mg/g ~ 0.59 mg/g)
2 (’]‘?‘: R ;' 10)
Paeonlflorm Tim7 ¥ % 0.8+0.8mg/g (0.1 mg/g~ 2.8 mg/g)
Paeonol 357 & % 0. 6 + 0.3 mg/g (0.5 mg/g ~ 1.2 mg/qg)
(Z)® &% % %2 Paeoniflorin 2 Paeonols £ 445 (% ~)
A % (B &8t 19)
Paeoniflorin: 357 & = 0.9+ 1.0 mg/g (0.1 mg/g ~ 3.4 mg/qg)
Paeonol T35z ¥ % 0.7+0.2mg/g (0.4 mg/g ~ 1.3 mg/q)
2. ¥ % (R &#c: 3)
Paeoniflorin' I3z § 5 28+1.3mg/g (1.5 mg/g~ 4.2 mg/g)
Paeonol T35z % 0.4 x+0.2mg/g (0.2 mg/g ~ 0.6 mg/g)
3. 72 %® (ﬁ'l 9)
Paeonlflorln Timz7 8 % 0.7+£0.7mg/g (0.1 mg/g ~ 2.4 mg/qg)
Paeonol 357 ¥ % 0.3+0.1 mg/g (0.2 mg/g ~ 0.4 mg/q)
(z)® G2 4 2 Paeonlflorln % Paeonolz £ ~47 (%1 )
1. # % (% &#c: 19)
Paeonlflorln Iim7 8 % 3.1+1.9mg/g (0.3 mg/g ~ 6.2 mg/g)
Paeonol Tim7 ¥ % 16.1 +3.8 mg/g (8.8 mg/g ~21.7 mg/qg)
2. ¥ H(Kk& 3)
Paeonlflorln I3z § 5 3.2+£2.0mg/g (0.9 mg/g ~ 4.7 mg/g)
Paeonol: 357 ¥ 5 13.3+4.2 mg/g (8.8 mg/g ~ 17.1 mg/g)
3. @ R(k&Hc - 10)
Paeoniflorin: 357 & = 3.0+ 1.7 mg/g (0.1 mg/g ~ 5.1 mg/qg)
Paeonol *357 & % 13.2 + 3.6 mg/g (8.1 mg/g ~ 18.3 mg/qg)

B - it

FRE K i Paeonoly % 4L > R &7 £ 2 0 @ %3 MeOH # iI*
7 gw;»ar.)i R ﬁfi%% ~ P RE R kTRl @Krﬁ K%}/@F” ﬁé‘glirﬂli,;
= ;% o @ paeoniflorin®t 5z f& (pH=2- 3)El SPERGFIED > RA SR

B gn 8o H k52 42 4 ¢ Paeoniflorinz Paeonolz £ #3 » H
ZEFRESEL R HPIERFELFE REHM L AR PN LE
’Hi’é’ﬁ%ﬁ e iEAH § 0 3k Paeoniflorinz Paeonokiz £in4 o
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N2 27.70 -8.16 1.96 26.40 2.201+0.006 0.801+0.013
N3 38.46 -21.74 7.66 30.80 0.579+0.003 1.078+0.007
N4

N5 28.84 -12.50 3.90 25.68 2.054+0.011 1.177+0.023
N6

N7 26.76 -9.94 1.52 24.78 0.256+0.001 0.919+0.011
N8 26.62 -5.86 1.20 25.94 1.385+0.005 1.116+0.015
N9 25.46 -12.58 2.28 22.00 2.559+0.014 1.202+0.018
N10 27.74 -13.34 3.14 24.10 0.557+0.002 0.733+0.014
N11 28.20 -6.84 1.98 27.32 0.063+0.001 0.658+0.007
N12 23.60 -7.24 0.36 22.42 0.731+0.002 1.114+0.000
N13 20.22 -7.05 2.56 18.92 1.383+0.009 0.944+0.001
N14

N15 32.28 -7.74 0.90 31.30 0.160+0.002 0.654+0.004
N16 21.16 -7.44 1.02 20.64 1.483+0.014 0.881+0.012
N17 31.54 -14.86 4.36 27.50 0.289+0.003 1.211+0.011
N18 24.16 -9.36 0.50 22.18 2.016+0.014 0.891+0.012
N19 32.06 -9.92 3.04 30.36 0.780+0.007 0.538+0.018
M1 32.48 -13.60 4.78 29.10 0.203£0.003 0.591+0.010
M2

M3 26.20 -9.12 2.70 24.44 0.266+0.000 0.581+0.004
S1 24.94 -8.58 1.46 23.38 0.588+0.010 0.522+0.002
S2 26.78 -13.78 2.10 22.82 0.266+0.000 0.723£0.003
S3 25.62 -10.12 2.90 23.36 2.839+0.009 0.498+0.007
S4 25.22 -8.22 2.38 23.74 0.128+0.001 0.394+0.006
S5 24.86 -8.42 2.30 23.26 0.596+0.003 0.296+0.000
S6 23.74 -8.26 0.82 22.20 0.724+0.013 0.594+0.004
S7 25.88 -7.26 1.34 24.82 1.137+0.000 0.555+0.005
S8 36.54 -18.70 6.00 30.84 0.073+0.000 0.480+0.011
S9 24.02 -9.48 1.24 22.02 0.686+0.009 0.561+0.003
S10 37.36 -18.20 7.26 31.78 0.032+0.001 1.248+0.011
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KoL dE dL da db Paeoniflorin(mg/gPaeonol(mg/g)
N1 63.44 -42.84 18.44 42.94 0.102:0.000 0.6660.002
N2 51.78 -18.56 9.06 47.60 2.926t0.039 0.5160.002
N3 50.20 -22.22 10.42 43.78 0.051-0.000 0.73%0.002
N4 60.70 -18.04 6.72 57.58 3.360:0.021 0.5490.003
N5 49.94  -14.46 0.82 47.82 2.178t0.065 0.7280.011
N6 53.58 -24.88 9.74 46.40 0.056£0.000 0.5190.001
N7 56.52  -20.96 7.38 52.28 1.7210.006 1.1860.001
N8 590.88  -19.76 10.18 55.60 1.139-0.006 0.59%0.002
N9 54.04  -23.08 9.14 47.98 0.054£0.000 0.7690.009
N10 54.26  -26.78 10.70 45.94 0.083£0.000 1.3130.000
N11 60.80 -26.20 15.60 52.54 0.667-0.007 0.4880.001
N12 59.34 -21.94  12.76 53.66 0.312:0.002 0.9920.000
N13 39.74  -15.38 1.14 36.62 1.4170.011 0.4990.002
N14 53.54  -29.90 8.54 43.52 0.4210.000 0.7270.002
N15 55.08 -2490 10.28 48.04 1.166-0.007 0.4630.000
N16 57.62 -20.08 9.04 53.38 0.467-:0.004 0.4210.006
N17 55.56  -24.06 10.90 48.88 0.958t0.002 0.6950.001
N18 57.60 -22.28 11.40 51.84 0.3370.002 0.7440.000
N19 38.74 -18.64 4.28 33.72 0.252+0.003 0.6060.006
M1 41.02 -17.18 5.50 36.86 2.693:0.003 0.5580.002
M2 55.22  -33.68 15.08 41.08 4.1730.033 0.4060.004
M3 60.52 -29.50 14.02 50.92 1.5130.027 0.2410.006
S1 53.18 -16.18 7.42 50.10 0.428:0.003 0.3340.001
S2 26.24 -9.18 1.86 24.48 0.449-:0.009 0.2940.008
S3 48.72  -19.30 8.56 43.90 0.333£0.005 0.3430.002
S4 54.86 -27.00 12.90 45.96 0.144t0.000 0.4040.002
S5 60.94 -29.78 17.28 50.30 0.525-0.002 0.4460.007
S6
S7 44.04 -14.80 4.36 41.28 0.228t0.009 0.4060.007
S8 64.40 -38.00 20.58 48.12 1.2180.014 0.285%0.005
S9 31.86 -10.88 3.58 29.68 2.364t0.033 0.2160.002
S10 61.32 -29.16 10.68 52.86 0.4480.017 0.3580.003
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KO dE dL da db Paeoniflorin(mg/gPaeonol(mg/g)
N1 24.82 -12.10 2.54 21.54 22.0020.258 0.9780.020
N2 47.98 -30.34 10.34 35.68 19.0030.064 1.4720.019
N3 33.82 -24.74 4.14 22.64 16.1020.301 1.0360.007
N4 33.34 -20.42 4.26 26.00 19.686-0.304 1.2240.003
N5 31.62 -18.88 3.26 25.12 9.1810.065 1.5760.003
N6 31.18 -21.50 3.56 22.30 21.824:0.229 0.8800.004
N7 31.64 -17.66 5.20 25.72 16.5530.051 2.1230.008
N8 31.24 -15.40 5.20 26.66 22.9430.438 1.5360.010
N9 31.80 -18.77 4.29 25.16 19.75&0.106 1.1390.016
N10 39.02 -24.84 6.70 29.32 16.33%0.110 1.77%0.023
N11l 34.94 -19.88 4.40 28.38 23.2030.519 1.8690.027
N12 36.90 -20.50 6.22 29.92 22.13%0.364 3.5040.010
N13 26.06 -8.82 2.90 24.38 21.9510.353 1.6730.008
N14 38.26 -22.90 9.20 29.20 23.287%0.151 1.2470.002
N15 43.76 -34.44 20.60 26.00 18.8550.493 0.9830.006
N16 28.70 -17.66 3.42 22.42 9.464:0.091 1.0970.010
N17
N18 31.54 -17.26 3.28 26.20 14.8450.226 1.4990.022
N19 21.68 -9.02 1.92 19.62 7.706:0.173 1.1470.021
M1 28.10 -9.80 4.00 22.76 4.6030.086 2.4370.040
M2 27.18 -10.54 3.06 24.82 14.6130.339 3.0070.025
M3 46.16 -29.78 9.16 34.06 23.09&0.303 1.9360.011
S1 37.24 -22.88 4.58 29.04 4.18%20.056 1.8210.024
S2 27.96 -9.12 2.60 26.28 3.2610.023 0.8560.005
S3 3452 -21.08 5.00 26.84 17.3540.152 0.6290.003
S4 28.88 -18.38 2.68 22.12 21.5990.173 0.6710.002
S5 40.66 -26.74 7.62 29.66 15.7840.020 1.0390.009
S6
S7 26.96 -14.12 2.62 22.82 20.5050.278 0.7680.005
S8 28.40 -15.44 4.36 23.48 18.5830.115 0.8630.015
S9 35.34 -22.32 5.84 26.74 20.9310.192 1.4560.001
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KO dE dL da db Paeoniflorin(mg/gPaeonol(mg/g)
N1 27.38 -19.66 3.00 18.80 1.53%0.071 17.91%0.174
N2 39.00 -33.26 4.20 19.92 3.359:0.024 19.2460.188
N3 38.58 -27.66 6.60 26.04 5.634:0.027 15.9840.140
N4 24.76 -15.54 3.84 18.62 0.31#0.002 15.5060.164
N5 40.04 -31.38 5.74 24.16 4.094t0.063 17.9820.495
N6 41.98 -33.90 6.36 23.90 6.242-0.027 12.5470.157
N7 38.46 -31.64 5.06 21.26 1.1610.007 19.184#0.079
N8 41.88 -36.08 6.10 20.34 5.036-0.030 19.8540.159
N9 26.16 -21.86 2.98 14.34 1.27@0.019 18.9190.245
N10 41.80 -32.24 7.96 25.38 1.537#0.047 17.5440.288
N11 4436  -36.68 6.58 24.10 1.098:0.027 13.9420.136
N12 43.70 -37.66 5.60 21.44 2.0910.020 15.7590.165
N13 32.40 -21.14 5.40 23.90 4.4350.019 16.8850.344
N14 41.98 -37.06 4.56 19.26 4.5410.146 21.6860.088
N15 55.48 -51.34 7.18 19.78 5.8740.078 20.3210.050
N16 46.54 -41.68 7.50 19.08 3.90(:0.031 12.2650.100
N17 47.42 -41.94 5.72 21.30 2.232:0.020 9.8070.015
N18 38.60 -33.08 4.54 19.46 0.7230.013 8.8230.024
N19 21.48 -12.54 2.34 17.30 2.807%0.026 10.7910.050
M1 38.84 -32.08 4.98 21.30 4.682+0.047 14.1190.025
M2 48.88 -43.82 5.72 20.92 3.924+0.086 17.0690.133
M3 43.90 -38.18 4.82 21.18 0.8510.015 8.8460.021
S1 42.66 -35.00 7.64 23.26 0.097%0.001 9.7090.150
S2 42.68 -35.00 7.60 23.18 2.9750.067 15.1860.156
S3 36.90 -24.72 5.72 26.80 1.6310.028 17.3860.124
S4 35.08 -25.42 6.34 23.30 4.2280.014 12.9460.045
S5 38.00 -26.96 8.38 25.40 5.014-0.064 10.5940.063
S6 44.04  -37.58 4.24 22.54 5.0690.141 16.6210.189
S7 36.84  -30.52 3.20 20.36 2.8580.014 13.5780.296
S8 50.06 -41.62 9.40 26.16 4.44(3:0.011 18.2980.432
S9 42.46  -35.88 6.02 21.86 1.426:0.022 9.9250.087
S10 37.07 -25.72 8.22 25.36 1.836:0.036 8.1290.079
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