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Abstract: Objective To establish an HPLC method for simultaneous determination of 15 monoterpene glycosides pyrindyl-
paeoniflorin, mudanpioside F, oxyalbiflorin, oxypaeonitlorin, 10-hydroxypaeoniflorin, albiflorin, paeoniflorin, oxypaeonidanin, 4-O-
methyl-oxypaeoniflorin, galloylpaeoniflorin, 4-O-methyl-paeoniflorin, albiflorin Ri, paeonidanin, benzoyloxypaeoniflorin, and
benzoylpaconiflorin in Paeoniae Rubra Radix Formula Granule, in order to compare the quality of Paeoniae Rubia Radix Formula
Granule from different manufacturers and provide the basis for the establishment of a unified quality control method. Methods The
separation was performed on an Agilent Zorbax SB-Aq Cis column (250 mm x 4.6 mm, 5 pm), using acetonitrile and potassium
dihydrogen phosphate solution (pH 2.8) as the mobile phase at the flow rate of 1.0 mL/min for a gradient elution. The detection
wavelength was set at 260 nm. Results Paconiflorin, albiflorin, and oxypaeoniflorin were the three main monoterpene glycosides

with the highest content in the Paeoniae Rubra Radix Formula Granule. There were extremely significant difference among the
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contents of 15 monoterpene glycosides in Paeoniae Rubra Radix Formula Granule produced by different manufacturers. The sample

of CSPFKL-KRT was remarkable for the highest content of paeoniflorin and oxypaeoniflorin (73.214 mg and 16.935 mg per gram

sample, respectively) and the lowest content of albiflorin among all samples (2.343 mg per gram sample), while sample

CSPFKL-XLS was remarkable for the lowest content of paeoniflorin and oxypaeoniflorin (26.327 mg and 4.165 mg per gram

sample, respectively) and the highest content of albiflorin among all samples (18.893 mg per gram sample). Conclusion There

were extremely significant difference among the contents of main monoterpene glycosides in Paeoniae Rubra Radix Formula

Granule produced by different manufacturers, which may affect the clinical use. The establishment of a unified quality standard plays

an important role in the quality control of Paeoniae Rubia Radix Formula Granule.

Key words: Paeoniae Rubra Radix; formula granule; HPLC; monoterpene glycosides; pyrindylpaeoniflorin; mudanpioside F;

oxyalbiflorin; oxypaeoniflorin; 10-hydroxypaeoniflorin; albiflorin; paeoniflorin; oxypaeonidanin; 4-O-methyl-oxypaeoniflorin;

galloylpaeoniflorin; 4-O-methyl-paeoniflorin; albiflorin Ri; paeonidanin; benzoyloxypaeoniflorin; benzoylpaeoniflorin
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Fig. 1 Structures of 15 monoterpene glycosides

®1 & RTERER

Table 1 Product information of different manufacturers

AR MREE AT RE S
CSPFKL-TJ L5 10 1607128
CSPFKL-YF 2.0 10 6083141
CSPFKL-SJ 1.0 10 1510001s
CSPFKL-KRT 1.0 10 16004342
CSPFKL-XLS® — — 31996786

LR I L B

“No specific equivalent data can be seen on package

20%ZfE; 25~42 min, 20%~35%Z.ff; 42~50
min, 35% 5 ; AR BN 1.0 mL/min; #£i 30 C;
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T HERRREUA[F]) SR AE = B AR AT L 7 F0RE 0.25
g, MINE B IR REE R, 0.45 pm fFLIERE e,
R EEEZRT 50 mL =i+, BN AHR AR
24 ZMXAENER

3 DK B R OO BE VR 0.254 0.504 1.00.
2.00. 3.00. 4.00 mL JOAZE] 10 mL £, HHE
SEZF . ARJEWEL 10 pL JENBREA, 4208 “2.17 T
T ERE AT E, e R, AR S
WETRUAIASR (YD, HEFER SRR AR AL PR (X0
HATERMERNA, fRULRE~TZH . PR F. Ak
FATH . BRI 10- B84 251 AR, A
i1 . oxypaeonidanin. 4-FSEIL-HAMATHH . &
BFBEEEATA . 4-FHEEAAE. OATH R,
paeonidanin. 7 g 28 AT 245 HF AR B IBEAT 24 H 1)
LRERNA T TR LR 2,
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Table 2 Regression equations of 15 monoterpene glycosides

D% LAERA 2 r LR PE Y/ (ug'mL ™)
AL I A5 24 1 Y=55.563 48 X+34.946 56 0.999 32 5.10~ 81.60
HPFEE F Y=16.961 55 X+8.306 08 0.999 95 12.95~207.20
R ARk Y=12.139 93 X—11.436 46 0.998 78 6.20~ 99.20
AATA Y=5.142 74 X+9.057 76 0.999 10 12.20~195.20
10-52 54T 25 H Y=14.968 89 X+4.270 22 0.999 74 8.00~128.00
HAH Y=33.566 81 X+2.580 00 0.999 96 5.50~ 88.00
AU Y=38.919 62 X—21.492 93 0.999 57 6.00~ 96.00
oxypaeonidanin Y=11.430 82 X+4.374 84 0.999 59 6.00~ 96.00
4- A B AT Y=17.070 18 X—24.800 98 0.993 21 5.60~ 89.60
WEFBAEATAH Y=51.962 67 X+1.289 81 0.999 79 470~ 75.20
4- AT Y=44.27031 X—1.728 63 0.999 99 5.40~ 86.40
HAJHE Ri Y=39.51551 X—2.335 11 0.999 99 5.00~ 80.00
paeonidanin Y=41.658 86 X—2.327 38 0.999 99 5.70~ 91.20
KB A AT Y=40.253 20 X—1.101 89 0.999 99 5.40~ 86.40
RHBEAT 2 Y=60.440 08 X+8.317 80 0.999 91 6.70~107.20
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. HAJH R+ paeonidanin. 7K F RS ALAT ZE
AT 25 (T AL A RSD {H 25N 2.14%.
2.80%-2.68%- 1.62%- 3.22%- 2.18%- 3.41%-2.91%-
2.69%-3.17%-2.79%- 2.33%- 2.57%- 2.74%- 2.86%,
S5 R R A IR RAE 48 h WA E T R .
27 EEMRAW

S5 FREL CSPEKL-TJ #7450 7 Bk 5 177,
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1 Ri+ paeonidanin. 7% F IS A0 AT 24 17 R OK HH G AT
25 B AP IIE N 0.610 5.1.331 8.14.039 7.
4201 1. 2.548 8. 67.457 4. 1.502 2. 2.237 8.
16.658 8+ 2.876 9. 0.3105. 0.134 5. 0.504 7. 1.5122
mg/g; RSD 73708 1.47%- 1.83%. 2.46%- 2.37%-
2.18%- 1.66%- 1.49%- 3.07%- 3.15%- 2.66%- 3.34%-
3.27%- 2.87%- 2.55%- 2.38%.
2.8 MNHEEERIALE

FEERICC A NS5 8 CSPFKL-TJ 77747 HC
J7RIR R 9 43, By 025, 3N 14, 4k
FEIMAN—ERIMEEAT 2. PR Fo AfhE
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BT, AR 10 uL, MEFEEGE A 15 FhdH o
& I BRI R g5 ke AT 253, 4t
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ATEE BB IAE IR 730 98.53% 97.44%
102.34%- 99.37%-. 103.68%-. 98.17%- 101.66%-
97.38%. 98.19%-+ 96.97%. 101.64%. 103.57%-
98.53%- 98.62%- 103.17%, RSD 437~ 0.87%-
1.14%+1.97%- 2.17%- 2.63%- 2.44%- 1.83%- 1.64%.
3.14%-3.54%-2.87%3.18%- 3.11%- 2.46%- 2.67%.
29 HmEERVNE

HRU) S B AR AT R LA AN [R) ) S AR 7= (R 2R AT TG
J7RRL, 4% “2.37 T B 7 i A A
2 W O R R S AN VA S 10 L, T
NGB EBAEA, B8 “2.17 T R 46 1E 70 I E .
2 HR AR V2 T S5 () 350 A7 Hh 45 1> B 1 o =2 40
B, RN 2 3k 3.

e 25 FFRW, 15 T il £ 22 AR AT FIAN[F]
] KA AR T Rk ) S AR, B EE
FER. AT & B 2 I N4,
79 19.859 mg/g: EE LRI AATH MEAAT 2
B FEARATAM I B B4 5.317 mg/g A1 5.114

A 2 B R 0 . A 251 £ CSPFKL-TJ.CSPFKL-YF.
CSPFKL-SJ. CSPFKL-KRT 1 CSPFKL-XLS ]
FE A B0 BN 67.280. 60.324. 63.788. 73.214.
26.327 mg/g, iz KT HAN R R .

M E B 45 38 v LA e, A525H #E CSPFKL-
XLS H ) & B B T 5 Hofth 4 MpAE S ) B &
H P A5 25 F CSPFKL-KRT 4 & /& CSPFKL-
XLS FEEM 2.781 f5. AAJHMEMATGEHLE 5
FhANTE] | 5K A 7 A HC 77 FORE Hh ) 2 o 22 e R AR
K, Hrh AAEF#E CSPFKL-SJ Al CSPEKL-XLS
() B 2 #0705 11591, 18.893 mg/g, Fiit A
TF-7E CSPFKL-TJ(2.519 9 mg/g)CSPFKL-YF(3.260
mg/g) F1 CSPFKL-KRT (2.343 mg/g) H & &,
A 25 #E CSPFKL-TJ. CSPFKL-YF. CSPFKL-
SJ # CSPFKL-KRT ()i 543 #0537 8 13.982.
11.686+ 14.694. 16.935 mg/g, Eiz KT 7F CSPFKL-
XLS (4.165mg/g) THIEE. Hoh, BRI RIM,
MLIEAT 25 AE ARAT A M G D BARAE, TIEAR]

mg/g. FAE PR 7 BRI AT I R, ATRER BT EOR
ANF AP ARATRC T R, ~AJAERY RIS
1 s . 7
A 2 67 5 \
| 1
o o oM
3 4 g 9 15
- 12 345 g 910 11213 14 !
...... ;
; |
C | 6 D
I 12
348 8 910 1103 14 s 2 3456 8 o0 1'i3 4 15
7 7
E F
12 6 12
2 3456 8 910 113 14 15 2 345 8 910 113 14 15
6|7
G L 2 345 8 91_0 1112 15
0 10 20 30 40

t/min
L-MEREATZGE 2-40 PR FO3-EAbAATE  4-FWATAE S-10-RFEATAY 6-aATH  7-A54H 8-oxypaeonidanin - 9-4-FHAFE- LAY
1 10-RETEEATAY  114-FESEAAE  12-04H R, 13-paconidanin - 14-ZKHIBEEMATZH  15-K AT 1
5-10-hydroxypaeoniflorin 6-albiflorin
12-albiflorin R

1-pyrindylpaeoniflorin ~ 2-mudanpioside F 3-oxyalbiflorin  4-oxypaconiflorin 7-paconiflorin

8-oxypaeonidanin 9-4-0O-methyl-oxypaeoniflorin 10-galloylpaeoniflorin 11-4-O-methyl-paeoniflorin 13-paeonidanin

14-benzoyloxypaeoniflorin  15-benzoylpaeoniflorin
E2 BAXME& A). 7S B) MAFAESBAMES (CSPFKL-TJ, C; CSPFKL-YF, D; CSPFKL-SJ, E; CSPFKL-
KRT, F; CSPFKL-XLS, G) A HPLC iZ[E
Fig. 2 HPLC of 15 monoterpene glycosides (A), sample of Paeoniae Rubra Radix (B) and samples of Paeoniae Rubra Radix
Formula Granule (CSPFKL-TJ, C; CSPFKL-YF, D; CSPFKL-SJ, E; CSPFKL-KRT, F; CSPFKL-XLS, G)
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Table 3 Determination results of 15 monoterpene glycosides in Paeoniae Rubra Radix and Paeoniae Rubra Radix Formula

Granule (X xs,n=3)

Ff i

Jit R #/(mg-g ™)

RHIEAT 25 A F A AATE AMATHE 10-J2 HEAT 251
iney] 0.061+0.003 2.056+0.150 0.711+0.047 5.11440.423 1.067+0.082
CSPFKL-TJ KA 0.598 +0.005 1.355+0.103 13.982+0.985 4.186+0.284
CSPFKL-YF A H 1.964+0.125 1.316+0.072 11.686+0.887 2.172+0.149
CSPFKL-SJ A 1.618+0.072 2.280+0.129 14.694+1.216 2.823+0.144
CSPFKL-KRT A H 0.259+0.021 1.456+0.078 16.935+1.321 6.159+0.389
CSPFKL-XLS A H A 1.264+0.078 4.165+0.312 0.496+0.027

.y iR H/(mgg ™)

" FATH ATYE 8-oxypaconidanin  4-FEFE-EMATHH  BETBEALH
vine] 5317+0.344  19.859+1.027 2.222+0.152 1.651+0.076 1.277+0.082
CSPFKL-TJ 2.520+0.146  67.280+4.258 1.489+0.121 2.221+0.141 1.662+0.087
CSPFKL-YF 326010244  60.324+4.417 2.391+0.170 2.033+0.143 1.714%0.089
CSPFKL-SJ 11.591+1.103  63.788+4.689 2.389+0.184 2.611+0.153 2.306+0.118
CSPFKL-KRT 2.343+0.147  73.214+5.123 4.700+0.256 2.40240.179 1.42040.123
CSPFKL-XLS 18.893+1.215  26.327+1.842 1.193+0.073 1.817+0.089 1.772+0.113

oy FiE T H/(mgg™)

o A4- A A HATH R paeonidanin K ENATH T IR A 251
iney] 0.578+0.043 0.489+0.036 0.368+0.025 0.413+0.038 1.177%0.077
CSPFKL-TJ 2.837+0.183 0.303+0.025 0.132+0.011 0.511+0.032 1.486+0.086
CSPFKL-YF 2.039+0.147 0.401£0.027 0.229+0.021 0.496+0.032 1.547+0.079
CSPFKL-SJ 0.965+0.062 0.641+0.042 0.314+0.019 0.476+0.031 1.457+0.084
CSPFKL-KRT 1.054+0.082 0.650+0.051 0.211+0.012 0.580+0.044 1.604+0.087
CSPFKL-XLS 0.563+0.031 0.471+0.022 A H KA 0.991+0.056

3 g WURLI P&, 4G IR R AT 2 E P E 52

F T B AR AS ) s R AR B A
A, XF—EEsRRs, WA, &L
TRRHIRSY, b BEAT 21 F1 paeonidanin, 1X %L
FR A3 BIANTE WU A () 2 1Y BB A DR e e i A
B0 I G B A3 A SIS HOR T MR SR AR T iR i
TI5E . HAh, BT RN CSPFKL-XLS ¥4 BAHfibs
WA TR 12, BT DAZEN 8 i B8z ARC 77
SORSE (14 5 D SR BEORE it R AN TR B 2R A S A )
R

H 1 9% 7525 L 75 F0REL T 5 A 18 (1 BIF FE R 0
A, RFFIREROE T T DN R g R KRR
PR A 7] 2B 7= B AR AT RO 7 BORE I R A e, DAAT 2454
Ve EAE VAN L B 2R S K
P, e A~ 25 1 5 R 2y BUTE 47.09~77.63 mg/g,
LR AT 25 TR BC 7 J0RL (9 5 = o BN KT 40
mg/g. ZZE ILNFERYHT TR KA ARAT I

£ 35.0~87.7 mg/g. WHFLRIM, ik 5 A FAEM™
(7R ATHC 7 R, R T8 CSPFKL-XLS A 7= (1)
FRATIC T RO AT 258 (1 B B AR T E 3R SCRARE 1)
SEHUE. )% CSPFKL-XLS 77 BkiAeE e E
AT R TEREATZAE . AATEF Ry Ab, oAb s
HRUER S EIET HAR 4 AN AR
S . BT ST BORL A 1A% TSR A R 4
AN, BTANE) A= 1R 7 BURL AR FH 1
FRATYR AT RE SRS T AN A JEoRE =1, JERE A B A
KIS, X L] GEXT Bk H 2R A
R AR

TC 75 ORE A2 B HP 2R 4 R — 5 1 5 SRR
A% R 2= i, AT DAL — B R 2
i BA S A, RIS — i S i
Bt TR UHE R VPN L 7 BURL I B S R, 1BV 75
AL Z A MR ETN AR R WART K



* 2338 LEX ]

Chinese Traditional and Herbal Drugs 25 50 % % 10 3] 201945 A

AP R R AT HC T FIORE 1 LB SR AL S R
SELRAT G, AR A fHC 7 B0k h 32 2
BRI SRS EZRAER K, AUl KE
WHEE 2 2. BT, 2RI g 1
FAriE, &) KPATH R ERE, BT R
B R E R E AR R Kk, gy
B 7 RORLEAT BT R R T, S R Itk a2 031
7 i AN W 4 T PR P AN U 9252 ORAIE 24518 75
Rz 4z A RONAEE ORI HE8 s EEBAR T ECR,
JEE ST R % S I mh 24 T RURE DY AE ik R PR 5 R AR
e, W FOREIRR 25 % A 20, k2
ZGBCTT ORI T 3 58 4 /0, gt v 245 158 7 0 o
PRAELLAT E bR il B B B 2 P,
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