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[ Abstract |

They are both derived from paeonia lactiflora and have similar chemical constituents, but have different clinical

Radix paeoniae alba and Radix paeoniae rubra are commonly used in TCM clinical practice.

applications. This paper aims to provide references for the quality control and clinical application of Radix paeoniae
alba and Radix paeoniae rubra by comparing their functions, indications, chemical components and pharmacological
effects. The quality markers of Radix paeoniae alba and Radix paeoniae rubra were predicted and analyzed combined
with the concept of quality markers to provide scientific basis for the quality evaluation criteria of Radix paeoniae
alba and Radix paeoniae rubra.
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ATEGAE N 25 T BE e U, m BT (T m AT IR AT 8 DX A o ke B T A, 2 A IR

RO ) TR bR AMRHE R . B F AL EORF AT R AT AR 9 H T BB A B A [ Sk R 95 A [

WZIEA T IR CH 2200 JF 7 TS DhEE 3 F) PRI o

R AT ARATHETEI Dy s A

AR b FENE
i ) 40 (HAZRI) AT WAE R 26 T, TR 9T S s rh 2, AP RHE R
22Ut 40 (A A F 22 ) BRI H T AT 25 v R 01 2 K T RE A
HRIAEAE (HBEERZ) TR T A 24 1 W R ik R
LV 7 AL wA (A BRI RN T ATE R AL 200 44 R L R AR IR M Dk, DA L FOATLAE Y A
B m AL (ES N ) Hm T AT R 4 A R S
B AL (A s ) L 3 X 43 W 2
ARSI (HATFAR) DAAT 25 K 14 130 €6, 2K X 43 T 3
K] (P EAE) VLAY 245 46 1 B 005K X 43 15 2
Ein Ul (Mm% SESNEE NI SCNET I ITEY
] ) QN T ROB AAT R AT A TR B R
] (FEGEEE) B X 43 T AT IR AT 3R TRk
) (A B SRR AT AR AT
(ARFR A )
2 BN FHULERDTER WAoo ARSI ZE W AT R AT Th — SRR Mk

FAT S AR AT & A A2 i 2600, 2O B SR 2.
V&S SN E SN IESC IV RTIESN 9/ eSS 2

R2 HA AT E AR Y R R

LR/ PES &1 4 Fr TR B3 2% ik

gk & HA 2R Aj254F (paeoniflorin) Cy;Hy Oy PA,PR 2
2525 N & 1 (albiflorin) C,;Hyg Oy PA,PR 2
EHALAT 254 (oxypaeoniflorin ) C,; H28012 PA,PR 2
S 1 [ %5 2535 ( benzoylpaconiforin) CyHy 00 PA,PR 2
2 H I 48 1k AT 25 4 ( benzoyloxypaeoniflorin ) CyH;, 045 PA,PR 2
HIFEAF T (mudanpioside 1) CpyHy 0, PA,PR 2
# 7} B2 4 E( mudanpioside E) CyyH3p 045 PA,PR 2
P F(mudanpioside F) CeH,, Og PA,PR 2
2K AT 25 N /i ( benzoylalbiflorin ) Cy0H5,0,, PA,PR 2
A 1 Bk ~j 25 ( galloylpaeoniflorin ) C30H3, 045 PA,PR 2
22K AT 25 9 ( desbenzoylpaeoniflorin ) CieHy 04 PA,PR 2
EAL T B BEAT 25 (4 PF 2 H C oxybenzoylpaeoniflorin ) CyoH3, 045 PA,PR 3
BB T WEAT 25 N R 11 ( galloylalbiflorin) C3H3, 045 PA,PR 3,4
A5 245311 (lactiflorin) Cy3Hys Oy PA,PR 5
Aj 25 4EF (paeonin) C,gHy; ClO ¢ PA,PR 4,6
A5 H R1 (albiflorin R1) Cy3Hy Oy PA,PR 4,7
4-0-2, 34525 (4-0-ethylpaconiflorin) C,sH;,04, PA,PR 4.8
A5 25H T B E ( paconiflorin sulfonate) CpHyg 055 PA 2
F ALY 24545 Wi B2 15 ( oxypaeoniflorin sulfonate ) Cy3Hy 0, S PA 2
8 £ T WE25 2515 T 5 W2 1 ( galloylpaconiflorin sulfonate) CaoH3, 0,9 PA 2
P} E % B2 R ( mudanpioside E sulfonate) C,, Hy0,58 PA 2
52 35 B HEAS 2495 S 55 B2 % (isomaltosepaconiflorin) Cag Hig 0,8 PA >
2 Bk AT 245 $ 1 5% B2 6 ( benzoylpaeoniforin sulfonate ) C3H3, 0,8 PA 2
B B BEAT 25 45 T BR T ( sodium benzoylpaeoniflorinsulfite ) CyH;,0,,S PA 4
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gk2
& TG W) 44 Fr 7T B3 2% ik

=iEk FEEUR AR (oleanolic acid) Cy0Hy 04 PA,PR 4,8
3 % 10 8.4 IE (hederagenin) CyHyg 0, PA,PR 4,8
[ HEfE iR ( betulinic acid) C30Hyg 054 PA,PR 4,8
23-$5 3 (1 #ETE 2 (23 -hydroxybetulinic acid) CyHys 0, PA,PR 4,8
30-2 F % & 2 JC (30-norhederagenin ) CyH, 0, PA,PR 4.8
paeonenoide A Cp7Hy O PA 9
paeonenoide D CaoHys Og PA 9
paconenoide E CoHys 04 PA 9
o, 120-5F 4-3B, 23-2 ¥ 3£ M FR-28, 13- 5 (11, 12a-epoxy- o, O PA 9

38, 23-dihydroxyolean-28 , 13 B-olide)
o, 120348 3B 328, 13- S CpoHye 0, PA 9
1o, 120-3F 43P, 4B- ¥ H-24-2 M 2 -28-F1 /2 (11a, 12a-epoxy- CooHye O PA 9
38,4 p-dihydroxy-24-norolean-28-oic acid)

B RIS + .7 ( pentadecanoic acid) Cy5H5,0, PA,PR 9,10
L %% (heptadecane) Ci7Hy PA,PR 9,10
A 5.7 R ( tetradecanoic acid) C Hy0, PA,PR 9,10

|75 %% (hexadecane ) CieHyy PA,PR 9,10
F+ K B ( paeonol ) CyH,, 0,4 PA,PR 11
4B S (cymene) CioHyy PA,PR 11
Bk 4 IR @ ( myrtanal ) CioH;30 PA,PR 11
&35 7 ( methyl salicylate) CgHy Oy PA,PR 11
K2l 1 ( N-hexadecanoic acid) €, Hy, 0, PA,PR 1
A R (linoleic acid) CgHs3, 0, PA,PR 11
2, 4-TRUT HA ) (2,4-di-tert-butylphenol ) C,,Hy0 PA,PR 11
295 % (perillyl alcohol) CioH60 PA,PR 11
S5 (1-perillaldehyde) C,yH,, 0 PA PR 11
7 2 H T ( methyl linoleate) CioH3, 0, PA,PR 11
LT F I (6-allylguaicol ) CipH, 0, PA,PR 11
[ 3 52 B¢ (norpristane ) CgHsyg PA,PR 11
2 H1 % ( benzaldehyde ) C;HgO PA 9
A% ik (alcanfor) CioH, O PA 9
—+ %% ( pentadecane) CisHy, PA 9
A H: % (dodecanal ) C,H,,0 PA 9
¥ ( borneol ) CoH;3O PR 10
1F -+ — ¢ R ( dodecanoic acid) C,H,,0, PR 10
+ DU A ( tetradecanoic acid) C,Hy 0, PR 10
U7 48 B agarospirol) CisHyO PR 10
M Coleic acid) C e s, 0, PR 10

EAUES 111 25 B ( kaempferol ) C,sH,(O¢ PA,PR 4,8
JLZ5 % (catechin) CsH,, 04 PA,PR 5
1125 3-0-B-D - A EF ( kaempferol 3-0-B-D-glucoside ) Cy Hy O, PA,PR 4,8
W23 ,7-—-0-B-D-TG R M (kaempferol-3 ,7-di-0-B-D-glucoside ) CyHy 04 PA,PR 4.8
4 £ Y AF (astragalin) Gy Hy 0y PA 9
122 B 3-0-(6-0-1 £ F k5 ) -B-D-4i % Bl H (kaempferol 3-0-(6-0- Cog Hyu 045 PA 9

galloyl) -B-D-glu-copyranoside)
1 % 3-0 (<671 £ F BE AE) 4 45 B 1F (quercetin3-0-(6"-0-gal-  CoyHy, 0, PA 9

loyl) -glucoside )
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k2
LR/ S & 4 Fr 7T B3 2% ik
EZ95ES 1,2,3,4,6-1i-0-3% £ 1 Bk-B-D-3 % B (1,2,3,4, 6-penta-0-galloyl- Cyy Hyp Ong PA,PR 4.8
B-D-glucose)
VLB TR AE B galonyl sucrose) Gy Hys0, PALPR )
1'-0-galloyl sucrose CioHyg045 PA 9
1-0-BL B 7 I 25 -B-D- 4 BB 1 (1-0-galloyl-B-D-glucopyranoside ) Ci3Hi6040 PA 9
6'-0-1% & TR HEHE (6'-0-galloyl sucrose) CloHy Oy PA 9
6-0-3% & T Bk 3L -D- B B 1 (6-0-galloyl-D-glucopyranoside ) CoHasOys PA 9
HHLRZL K H g (benzoic acid) C,;H 0, PA,PR 2
%A TR (gallic acid) C;H Oy PA,PR 2
% B F iR B S ( methyl gallate) CgHg Oy PA,PR 2
BB TR L TiE (ethyl gallate) CyH,( 05 PA,PR 2
J5 L A5 R ( protocatechuic acid) C,H,0, PA,PR 2
J5L JLAS S ( protocatechuic aldehyde) C,H 04 PA,PR 2
1E + 75 B2 ( N-hexadecanoic acid) C,¢H5,0, PA 9

3 AS KRYBEERALER

PR A 2 BAT U B4 AL B |
BUIVAR BB KR RERE AL 25 Z R 2 B AE R e
Sk BAS HUEAL BT A B R B S T
4 17545 £ 4k 27 43 36 A — B, (8 76 i PR L 17
TR R , HC R A T B 5 T A A B B R TR
PO

Wi 32 26 0 o 0 L 1A A5 AR AT BB AE T,
B H A PR A B A T AR AT, Wu g
R T A L A R 2 B RN R, R B
A5 F) 26 LI A 40 B A T WA T 1R A, A5 25 1 Tl
TF R 114 i 5 SR % B0 00 RIS B R R R o W B
2 2OR Zhang 4571 S B AT A B0 B RN 0LFE T,
AL R T AT P AT 2 R B A R . 4 BT
WREAATTET A RO HUIMAR kb I 45 )5 AR
A TR AT , DT R 2 ) 5 Al A5 24 1A T A Ut 7 T
F) 4 FH 38

At 2T A A IR X g 25 % b E AT R R
A5, S BLAR AT A U BT I/ B SR AR AR . B
O R BT T X N R SE W R Sk
B A AT SR P, TR PR U TG e L R
K IR B A L I R R BRI T
VAR TE, PR R B AT SR L LT L R A AR
INBRBESE AT O MG L K 0L Y R 4 T AR T
i

H R T 1145 F0 37 A5 B89 25 B R 98 K 248 h
TEAT2HF S A5 24 P B, %ok At 18 3 14 4 26 BF 9% 4
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A XIS JE AT B IIR AR S J5 16
4 BAH.FRARERSWHEN S 5

H 2y s i bR A (Q-marker) JE VT AR OR i X B
B b i A X R 2 R R A 5 R A A
HE G, 2 BB A% S Wit vh 28 5T 5 R0 24 280 1Y A o R ) B,
ARCHET 2 Q-marker PIHE S, 2 2522 5 0 W
O3 T AL G2 R AL GE 2 AR o3 ] T
ALK 53 S J7 B AR ¥R 58 5 JLAS J7 T X 1 AT AR A
Q-marker FEAT M ,
4.1 ETHYFEZZRUERSFAEHIEENE
A7 7 A7 Q-marker T ST AT ARATH AT
J& 22 AR FORFE Y AT 25 AR, SCRR A 5T 3R B HE 32
RGN SN EIR SN N S TESIN 3 o o
BAy, Herb B SO A A Y R IE MR Ly, B
A AT AR VRN S SRR, N T
Q-marker i % A 5 25 X,
4.2 EFHEZEHMMWAAR . IRA Q-marker Fill o
M B EA VIR SR g 2 ST kT R 2
B Wu 25U BEG BR, AT 25 Hp G B 2 a4 A 2
F FIAT 24 P R T D kPR RN R Y HA R
U PR, BLAT 25 P TR 6T 128 A B AR R AR
TATH . AT RO R A U SRS
BUOFHAT , 2 11 AT 15 58 25 380 ) ot S5 b, T B T A
Q-marker FJiEFE

IRAT BTG BRI RO IR R TR, R AT
BT AGEE ISR , B 5T & B0 A 10 UE 7 o B
BLEAR ST J5 T 5 74 B 2 1 RE | A A B IR I A7 7E 6



WYIRR UMUK A 5 E B e 23 WA #4oh Al
| R IR T e, 38 5 5 IV PN A AR 43 R I AL
Y 728 1 5 | S R B R A R AL A 2 S Y
SRR RIS 2 W AR AT PP AT 25 18 BB 08 ik 3% i
UE KBS 000V I 7 A S DR AP LA N D he , BLAE
FHSR T AT INERH o 2R AT Hh Fmh S 281k oy
S &G IRAART, 7T R AR AT Q-marker FYZEFE

4.3 ETHEEHAMEMNBEA KA Q-marker Fiill o
M AT B R AR 285 AR AT IR, O, AE
&, s, BA R REME (RE R SFINAL, Hk
BUAr R Z A 46 LR W A5 R S RS B 2 K
TR ER S AR WA 28 A3 o v SR 2 B 3R M R
SR B VG R E R A I [ SF B A A
RIS WRER R, HLA WSk | A T gk, HAk s Ay
FERl A ML R A W m R S i B S gy,
I R 32 N P 1 38 1B 75 [ ok o 5% o v e L
WFZR P45 o LA RSB ADRE AT AR AT P i
H BB 3R Q-marker [ FE 46 BR o

4.4 EFLFERSATNEMNBAA.(FRA Q-marker
A A 2E R B I 2 A e Rk R AT 4y
Bl 22 , 102 Q-marker §ii %€ (%) 8 2 2 H K4 . 48 LA
AT WSS BB A R AT LR AT B Q-marker
T VE M e FE o Liu 287 47 HPLC-Q-TOF-MS/MS ¥
Ph K HPLC-DAD ¥ ME PR & 2 A J7 1 23 5 R 1)
FAT 5 oA 22 B DL S 8 e i b 1 14 Fl 3
BN B R B . Zhao 1 ST 22 (1A R R4 A A
P77 HPLC 45 8018135, [F] B o 22 1 AT A [ J
il AR R T A S . DA R Al gy
Yo Shy Bl RO SIS B SIS R B R 2 43, O T LA gk
1358 83 M, Wl 4R S AT AR AT Q-marker (4§ 1€
fEbm o

4.5 EFANLESHIBE (FRE Q-marker 7l 4
M 2 R I R IT R, A A B3 A 25 T A I
JEAE M N I8 30— 5 1Ml 24 Wk BE A AT 422 B 1) 422 R 454
Ao 223540 5l b 92 0 7F K BUHE 5 45 T AT HR R
YrJE , IS ok 2] T 34 AN A i AR 4 5 AR
Yy, Horb 17 A S A5 25 1 A 56 1 58 B 4 s AR s
P ,10 4> B TR A 2 B AR . Ke™ %) ok
AT LSS AT 5T, & B R BRI 3% vh 3 A AR
AT AT TR T A 25 R WY R 245 1 45 AR
g3 VA BRI AT 2R AT v SR SR 2R A,
ATETT ATZ TR R ARAT 251 S AR Q-marker
i e 48 5
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4.6 ETEHEAERERBEAHFA Q-marker
Moyar hAmMKHLHURE T 20, 5SEHAY
BCALL, PLB BNA YT AN B I ROCR . BATH 524515
JI 7 D B AT, A A% A i i R 22 A BV H 5
5B AR B RBCAL, &AM SR R TS 1Y
YER . IRATH 5K A4 f CHL B AP R AR, & 430
PRI OB AV R 5 5 8 A R A A O AT, R
PR R R T . LAY RT3, B
ATRAEFR MU 28 P L 1 T 0 253808 Bt 5 AR AT
PRI PRIRUIL BIOS LB 1 B0 2852800 Jo 2% S L Bt K
HAFRA 7 0 G BT AT, AT RS g
LA RAC A il A2 Q-marker G E 48 F5
5 45iF

FIAT 5 AR AT BEJRAR I, (5 Hy T A R B B K
TI7 A E] A A T AR 89 25 P X 306 .
A ORI AT AR AT A 22 o) 245 BRAE T 64T T L
ST, I 45 S 28 Q-marker B M 35 4 2% 54k 2
IO R T A B8 25 8% AL G 2 Ve Al 2 i mT I
PE ALY 2 7 BCARL PR 6 AT TR AT Rl AR A
f9 Q-marker §ifi 2 F1 A 7€ HEAT T 5 G2 1 9 SCHR 23
FSUE . TES AT M FE o, AT AR AT I & A Y B
i e G 248 MR B 288 B3 SR T R, AT AR S T
AT IRAT BT R B A FE R PR R AR R
ZEFIAT IR AT B BT I 5 3 5 T T —E
Z:7% A M TS AR R AT SN A T R P AR AR

[ & % x # ]

(1] HER4MERL. hREANRIAMEZM[S]. 2015 FRE. —
. dbRT: HE B 24 B RAE 20150105 - 158.

[2] LIUJ, CHEN L, FAN CR, et al. Qualitative and quantitative a-
nalysis of major constituents of Paeoniae radix Alba and Paeoniae
radix Rubra by HPLC-DAD-Q-TOF-MS/MS [ J]. Zhongguo
Zhong Yao Za Zhi, 2015, 40(9): 1762 - 1770.

(3] #bi=, hEZH, R, % UPLC-QTOF MS i [LE 77
AT VEATRORAL 2 W4y 22 5w [0 ] B 244, 2014, 35(3) .
269 -278.

(4] mhofesc, SR AT HE RS, 45, FOAT M 09 17 sk i 4 % Ak 2
Sy EYHAE B S kR ()], B2y, 2020, 51 (7): 1951 -
1969.

[5] JEE3e P2k 7E e, 55 VAT (R AT A2 0 1Y 8 8O
@3l - RAT IS () R IR BB AT [T ] b 2581, 2018,41 (7).
1637 - 1640.

[6] K&7, BAZ%, Wi, 5. RP-HPLC 3 #R AT M 5
B AT RARAT BT L] Ry, 2011, 22
(7): 623 -625.

(7] XB&0S AREAL, FA, 5. AR A 7= 5 9k A S J7 B0k
WG & B[], 2 25,2019,50(10) ;2332 -
2338.

[81 Wi/, Dhge, Fd, 2. JRATHY (0% o A2y BRI AT 5T
PER[T]. hEzy, 2015, 46(4) : 595 - 602.

[9] WU LF, WANG XQ, CHEN XM, et al. Chemical constituents

and pharmacological activities of Radix paeoniae Alba: research

1097 Cyj
PEHARG 2021 F55 30 555 12 5 ‘



Chinese Journal of New Drugs 2021,30(12)

[10]

[11]
[12]
[13]

[14]

[20]

[21]

<4

advances|[ J]. J Int Pharm Res, 2020, 47(3): 175 - 187.

X R, X, WU, M. RATHE R M GC-MS 43 Bt
[J]. hEZE, 2011, 22(27) : 2543 -2545.

EBCHE, W, £, 4. GC-MS BE R 43 B R [ 7 i (1 AT
FARATHE R M [T]. 25853 pr ki, 2015, 35(4) : 627 -
634.

WREE, Ebfi, BT, 5. ARAT AT R N 4 B 0070 4 2K 1 15
S il 58 /1N BT HMGB1 JK P52 e (9 Mo e [T]. v [ 4 2 4
W5, 2014, 48(8): 36 -39.

TIHL, BIma, BREJe, A AT R 5 R AT B EF B AR
JAR R K Y B mli WF o2 [T]. P25 25 3 5% IR, 2018,
34(5): 69 -74.

T, RUKTE, mEE, & MR R EAT X S0 i
RREAY R BRI I TR LL B 9E [T]. Hh &2y, 2016, 47(15) :
2676 —2683.

SRWE, AT, SRSCHE, AL ORATCEAT RN AT 2 Y R T
Xof M I O R ML VR AL 2 K I A 9 B S RE R SE m [T ]
FERHEZS, 2019, 12(9) : 1302 - 1307.

T BRE X, S IR I E R R R [ T].
HICHE 52T ,2017,34(2) :61 -62.

WEAL, B, BHFOE. RETFRAEERNIRHERLT].
T EERE 2GR, 2017, 37(1) : 94 -98, 102.

SO, LW, B, G5 AT AT 25 PR 6 IR o 48 B
TN i R AE R [T]. sk p B2 25,2018, 11 (11):
1670 - 1674.

RN, EMW, 2, SF. AT RIAT 2 P R BT IR AR
JA5 NO/cGMP {55 6 S @ e ny A Gt [T]. R Ry,
2018, 13(7): 1714 - 1717, 1722.

RUREE, SRAEZE, HUARWE, A, AT RO AT X IR B I e B
/N B AN L VE F B4 TL-3 TNF-o S0 1 LA BRFSE [ T]. th
ferppE 2%, 2014, 29(4) : 1058 - 1060.

ZHANG ]JJ, HUANG YF, WANG LL, et al. Comparative study

1098
PEHARG 2021 F55 30 555 12 5

[22]

(23]

[24]

[25]

[26]

[27]

[28]

[29]

[30]

on effects of blood enriching on mouse model of blood deficiency
syndrome induced by compound method of bleeding, starved
feeding and exhausting of Paeoniae radix Alba and Paeoniae ra-
dix Rubra, paeoniflorin and albiflorin[ J]. Zhongguo Zhong Yao
Za Zhi, 2013, 38(19) : 3358 —3362.

RGL, UL, e, . FASAAB PG
PUET LRI FE[T]. #F R R 4435, 2014, 30(5) : 54 -56.
XEZ, Bk, H/N, 5. B2y B bR & (Q-Marker)
T2y i B R BT (1], R 2y, 2016, 47(9) .
1443 - 1457.

ZHANG JJ, LI W, YUE N, et al. Effects of Chishao, its total
monoterpenes and its total phenols on clearing heat, cooling blood
and dissolving stasis in rats with heat toxicity and blood stasis pat-
tern[ J|. J Univ Sci Technol B, 2020, 43(3) . 196 —202.
SRHORE, EIR, PFIR, F. 2 R 25 4 R 0K TR IR IE TR {1
R )], HRE2G, 2016, 47(2) ; 187 —193.

M 2 AR IR SR 25 g AT [T ] v rh R 2 AR R R
2013,11(21) :111.

HOAE, SR, SRR, AF. b 2R R Y 24 T 2R S AR I UE
B AR [ T]. %2y, 2015, 46(24) : 3617 -3622.
el el , R4 8, 4 £ 1, 45 6 HPLC 45 80 1 = AT
AN S bR AR T Ay S wWE [T KRR W5
591 % ,2018,30(3) :404 -411,500.

BH, KA A, REA, . HPLC-ESI-MS™ 3k %78 KB A ik
AT IR IS I35 B N i fe = 4 LI ], A2y, 2016,
47(14) : 2475 - 2481.

KE ZC. Characterization of biopharmaceutical properties of Ch-
ishao terpene glucoside components based on identification of rep-
resentative ingredients for pretreatment of myocardial ischemia
[ D]. Nanjing University of Traditional Chinese Medicine, 2018.

YR | B/ 8 Z H H1.2020 - 11 - 17



	D12.pdf
	封底.pdf



