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Effects of compatible herbs and pH value conditions on change rule
of anthraquinones in Rhei Radix et Rhizoma
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Abstract: Objective To study the effects of various compatible herbs and pH value conditions on the change rule of anthraquinones
in Rhei Radix et Rhizoma (RRR). Methods The pH value of the extracted solution from seven compatible herbs [vinegar Kansui
Radix (VKR), Moutan Cortex (MC), Scutellariae Radix (SR), Coptidis Rhizoma (CR), Aconiti Lateralis Radix Praeparata (ALRP),
Aurantii Fructus Immaturus (AFIl), and Magnoliae Officinalis Cortex (MOC)] were determined, then RRR was added into
hydrochloric acid solution with the same pH value as the above solutions and boiled, in which the contents of anthraquinones were
determined by UV-Vis and HPLC. The contents of anthraquinones were compared with those in the decoction of compatible herbs and
single RRR. Results The results of UV-Vis showed that total anthraquinones got the lowest amount when RRR and CR were boiled
together while the highest appeared when RRR and SR were boiled together; the contents of total anthraquinones were increased when
the pH value was increased. The results of HPLC showed that the five anthraquinones got the lowest dissolving-out quantity when
RRR and CR were boiled together while the highest appeared when RRR and ALRP were boiled together. Under the conditions of
different pH values, the highest dissolving-out quantity was got when the pH value reached 5.6. Conclusion Both the compatible
herbs and pH value could affect the dissolution of anthraquinones during the extraction. However, the effects of various compatible

herbs and different pH value conditions adjusted by hydrochloric acid are different, and the pH value conditions have greater effects.
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1-aloe-emodin 2-rhein 3-emodin 4-chrysophanol 5-physcion
1 REXMERE (A). KEHM B). AESMLHAX (0. XES5EHHAN D). RESHEAW (E). KES5ES
3 (F). KESEHZEAX (G). XESHAKRAX H) MAESMHFHAX () & HPLC &iEE
Fig. 1 HPLC chraomatograms of mixed reference substances (A), RRR (B), RRR + AFI (C), RRR + MOC (D),
RRR + CR (E), RRR + SR (F), RRR + vKR (G), RRR + MC (H), and RRR + ALRP (I)
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ZHEE Y=2.632 242 270.40 X, r=0.999 9; %X}
WSR2 AE 5.60~112.0 ng. 80.7~1 610.0 ng.
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A RIFEMERR TR MRS BA R T
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Mg 5 A EERERC B, 25 28 5 7 500 o
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ST EAN. BERE. B ESHE. AL
REL 1.0 g, KEEMT, 2EdEIE, K%K
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2.4.6 AfA| pH {E/KIEBHEIORE T 5 AN B AT
e BURFOR AR 1.0 g, 3554, KisieE, o
SUEHEIE, KB “2.27 TR AN pH 18 5%

JK¥FHE 100 mL, FR0E JUE, [HIVREEH 10 min, B4,
FHAE R B AN A Ik IR i, 80 . R 2 A
W40 mL, EHEEHE, A 9%ZRIR 10 mL Al =4
it 40 mL, BT 10 min, B20WIN, FD
oA PR A, JEA IR,
R, BRI = S e 2 WX, B3R 40 mL,
HIF = E R, 40 ColHs [RIOE R 2T, SR N
R, B2 10 mL A, I EEEZ)
. 24, B, RIS, 3% 2407 TR @G,
3 VRS S W EROG) B S, (R S 10 L v
N FEROBA O TEA, T 5 AN BRI CERR >
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Table 1 Determination of five anthraquinones in drug pairs of various compatible RRR (n=3)

JURSIHL / (mgg )

G 2y Xt — . — — —

FIERIER KU UNE A N1} K2 H ik S
1 K +EHZE 0.126 0.808 0.203 0.106 0.034 1.277
2 KA+ 0.146 0.904 0.226 0.134 0.058 1.468
3 K+ % 0.132 0.571 0.253 0.262 0.097 1315
4 K +30% 0.090 0.333 0.144 0.196 0.077 0.840
5 K+t 0.143 0.938 0.330 0.215 0.108 1.734
6 KRBT+ HSE 0.143 0.918 0.224 0.159 0.103 1.547
7 K+ EAb 0.140 0.958 0.231 0.153 0.034 1516

R2 TFpH EKERERNAE S MEBERSHNELER n=3)

Table 2 Determination of five anthraquinones in water extract of RRR with different pH values (n=3)
Sl pH {1 PSS ] (mee ) ‘

IRE-IN & KR KHH KT NS B
537 0.088 1.060 0.422 0.234 0.062 1.866
5.50 0.094 1.142 0.443 0.231 0.063 1.973
5.60 0.102 1.190 0.528 0.293 0.069 2.182
5.70 0.098 1.130 0.486 0.266 0.064 2.044
6.37 0.097 1.060 0.498 0.271 0.060 1.986

2.4.7 HPLCMEZ KM AENER 7420,
ESEE PN WIMNINEE- PN NN /NN &
(1 B LA 2 I, TP 5 KB RO AR
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(s B e, (E ARSI KISV pH {1, R
J8A3 R H o PR
3 e

ARSI R ] W23 SEE LR HPLC 43 310 5

KRB ERE N 5 AN B R R 25 BCA A pH
(EIREE N R, PRI AR P 2 A S O
XY pH BRI X6 BRSPS i A
SR A A BEATL 24 0T KB H ORI T K H 2% 7
“CRFER 7 KIS RORIR T RS 7«
PRI “ RIS 7 “ Gz, K
BRPET V50077 CORBMERAL” “ A7, K
SHCHESRYR T VS0, KB RIE T ORI
TS U7 RIS RBEAR PR T <K
N =T RN =T e



¢ %% Chinese Traditional and Herbal Drugs 35 44 % %524 #§ 20134E 12 A

© 3481 -

LTI SER R AN 25 B G AT L Y S
101, 2% RSP AT LU B A 250 K5
(R sEm, T A% R ECATLAR 2 I R FH 24 L RC AT b
i, AE--sege s, KBS R 2P LG
IR U P | Bt £ 7/ RSP S | NI 25 S Y
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[(A7MLIPN ECL IR Y 2
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WaEY, JEANEE M. SRR ZEE G JFA
B, FOEESAHZRAEM, A E I T, WS
T DOEER DOLSHEN, HIESA NS =
R, SRS ARy T AT
Wy A PHRT ARy, IS A R R R
Gk 7/L P S SE =W L 25 WL VIR P VS 1 OVINIEDS
R, DEMCZGMUIR o A, A Al 2
TR A TRIBGA A, EKINAERR R, 5
FRGERAT T80 756 v B2 2 BB IR A JOA,
ARSI 45 R BEMRAL U5 IR I AR P . 5K
5673 ol 0 H A5 PR 25 MK O pH AL, PR R IR
P T Fe A R pH AL R A WA DA B HOK B AR )
YR MU AR MR A, EEH RN TR
BPOERIREN, 29900 pH {5 5 HO R R /K H AR —
2, Hssg i, REWRAE TR,
%, W KA RN =T IR 5
FFAETSE IR AP 2% 5 T K3 e R RN E 24 10 min
I, RIS K R T

KHE BOERALIN, 7066 HPLC IlE
SERIYERW], R RSN R SR AAR R B 1A
FIANIR] pH AR BRI K 5 W HR SR KSR I, HPLC
506 BTN E 45 R 3R W] pH {H 5.37~5.60, J2
AT AR B IR RS pH (BT R R, (H
FEAE pH AEY 5.60 25, BRI e/ AU
MRS

RIS YEEVERII , 2% e R 1 B L
BRSO BBIK B, N A% H T 255060 2 IR 24 1
o, MBOCRERABIMMER, Kk, ERToL
JEE 3 L FR K BOK R o 1T HPLC 5 R 45
SRATR 73 e FE R AT 1 L IR PR AR R L . I
UE, H1 HPLC SC8e 45 Rl LI I, KSR AE R AL
R, IR 25 pH (EIA Y 23 5
BESR BV AR AL o AR AN [ 25 ) RC AT TE F

[ pH P35 5 FH 3R IR R L 1 pH IR B R R Bl 70
AP MAFAEA—B . AHLLES, pH EMRK,
R R CAngEPh 2 K FO Y. pH A 5.37,

UL pH {4 5.37 HIZKERAE R KBS BOA AN, &

TRy (K5 1.84 mglg, 117K 3 54T i LA

R BT BN 1.47 mg/g). SERG A R I R

T pH IREE R M K /K R RS o R

&5 2CAAE G . AR IR G AT, O

MR R, R AR AR R R R,

P B B 2 TR) A R s (R A O, AT

PEAFIEARIT R, FIREERITER . (ORI 252

VERIAS I ] 5t 55 R R B v E LG, B 77

BN T 22 (AT U853 AT W 5 S 249 30 512 56 PR B

A BE SR N L8 7= KB BC AT R 5 i A

S Ak
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