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B OE B AIRNMNEARE BRXEF AKX ET KFR BAXAPELS TR ILEET FEFB.FAKREZ KHA®R KT
F ORFABH KETETER KTH-1-0-HHBHF K RES-O-HHBFLEW 7 E, oMt 274, 7k RASHMERMESX,
&, 345 4 Hypersil Cis, R0 A F BF-0.2% CBR (B 2 ML) , ik 2 1.0 ml/min, %0 7% % % 260 nm, A£i% % 25 C,#AAFH 10 ul, 4
R EARTIR LGS FBHB FAKEZE AER AR E XHFH KT ETR . AEH-1-0-H HEF KEHL-8-0-H H8BF
For il ik A% 3 2500 36 B 451 4 0.252 5~4.040 0 ug (7=0.999 6) .0.600 0~9.600 0 pg(+=0.999 6) .0.297 4~4.758 4(r=0.999 9) .
0.001 8~0.028 8 pug(+=0.999 9) .0.005 0~0.080 0 pg(r=0.999 9) .0.019 0~0.304 0 pg(r=0.999 8) .0.380 2~6.083 2 png(r=
0.999 7).0.008 2~0.131 2 pg(r=0.999 8) ,0.126 0~2.016 0 pg(#=0.999 6) .0.111 3~1.780 8 pug(r=0.999 8) ; #55H & AT M &
B b X 35 69 RSD<<3.0% ; A A w ik % 551 4 96.17% ~97.21% (RSD =1.67% ,n=6) .97.60% ~100.54% (RSD=2.55% ,n=6) .
99.45% ~101.32% (RSD=1.63% , n=6) . 95.31% ~98.19% (RSD=2.42% , n=6) . 98.99% ~100.35% (RSD=1.86% , n=6) .
98.95% ~101.21% (RSD=2.17% , n=6) . 99.81% ~100.62% (RSD=1.66% , n=6) ., 96.78% ~98.52% (RSD=1.99% , n=6) .
97.80% ~100.14% (RSD=3.32% ,n=6) .97.40% ~101.24% (RSD=2.89% ,n=6), S5A KKK, AR T . BRET . KTh T
EARTR LKL FE5FBRERERS TR, ARTPILEE FBHFBRERERS ST, £ RF R AAEMNE] L
RFE BBHFB AT E-1-O-HHBF FARE L KREHR, 0. 25 BN HEE Bk TE4HRE, TRHTRXER
H) Sn 10 AL F2 s 409 B BT E s K35 R RV A So o 10 AL 42398 2 £ 5.
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Simultaneous Determination of 10 Kinds of Chemical Components in Processed Products of Rhei Radix et
Rhizoma

YAN Yonggang, YIN Limin, WANG Hongyan, GUO Lingling, DENG Chong(School of Pharmacy, Shaanxi Uni-
versity of Chinese Medicine, Shaanxi Xianyang 712046, China)

ABSTRACT OBIJECTIVE: To establish a method for the contents of gallic acid, catechin, sennosides B, aloe-emodin, rhein,
emodin, chrysophanol, physcion, chrysophanol -1-O- glucoside and emodin -8-O- glucoside in Rhei Radix et Rhizoma, Jiu Rhei
Radix et Rhizoma, Shu Rhei Radix et Rhizoma, Rhei Radix et Rhizoma tan, Cu Rhei Radix et Rhizoma, and analyze the differ-
ences. METHODS: HPLC was performed on the column was Hypersil Cis with mobile phase of methanol - 0.2% acetic acid(gradi-
ent elution) at a flow rate of 1.0 ml/min, the detection wavelength was 260 nm, column temperature was 25 °C, injection volume
was 10 pl. RESULTS: The linear range was 0.252 5-4.040 0 ng for gallic acid (»=0.999 6), 0.600 0-9.600 0 pg for catechin (r=
0.999 6),0.297 4-4.758 4 ug for sennosides B(»=0.999 9),0.001 8-0.028 8 ug for aloe-emodin(#=0.999 9),0.005 0-0.080 0 pg
for rhein (»=0.999 9),0.019 0-0.304 0 pg for emodin (»=0.999 8),0.380 2-6.083 2 pg for chrysophanol(+=0.999 7),0.008 2-0.131 2
pg for physcion (r=0.999 8), 0.126 0-2.016 0 pg for chrysophanol-1-O-glucoside (#=0.999 6) and 0.111 3-1.780 8 ug for emo-
din -8-O-glucoside (r=0.999 8); RSDs of precision, stability and reproducibility tests were lower than 3.0% ; recoveries were
96.17% -97.21% (RSD=1.67% ,n=6) , 97.60% -100.54% (RSD=2.55% , n=6) , 99.45% -101.32% (RSD=1.63% , n=6) ,
95.31% -98.19% (RSD=2.42% ,n=6) , 98.99% -100.35% (RSD=1.86% , n=6) , 98.95% -101.21% (RSD=2.17% , n=6) ,
99.81%-100.62% (RSD=1.66% ,n=6), 96.78%-98.52% (RSD=1.99% ,n=6), 97.80%-100.14% (RSD=3.32% ,n=6) and
97.40%-101.24% (RSD=2.89% ,n=6). Compared with Sheng Rhei Radix et Rhizoma, the contents of gallic acid, catechin, sen-
nosides B and anthraquinones in Cu Rhei Radix et Rhizoma, Jiu Rhei Radix et Rhizoma and Rhei Radix et Rhizoma tan decreased.
The contents of catechin, sennosides B and anthraquinones in Shu Rhei Radix et Rhizoma. Catechin, sennosides B, chrysopha-
nol -1-O- glucoside, aloe-emodin and rhein were not detected in Dahuang tan. CONCLUSIONS: The method is simple with good
precision, stability and reroducibility, and can be used for the simultaneous determination of 10 chemical components in processed
products of Rhei Radix et Rhizoma; there were significant differences in contents of 10 chemical components in processed prod-
ucts of Rhei Radix et Rhizoma.

KEYWORDS Rhei Radix et Rhizoma; HPLC; Gallic acid; Catechin; Sennoside B; Anthraquinones
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Tab 1 Gradient elution program

i min A% B,%
0~5 5%—15% 95%—85%
~15 15%—30% 85%—70%
15~25 30%—35% 70%—65%
25~30 35%—42% 65%—58%
30~45 0%—53% 58%—47%
45~66 53%—68% 41%-32%
66~75 68%—100% 32%-0
75~85 100% 0
800
500
2
=}
250
8004

0 125 250 315 500 625
f,min
B

7.0 850

Bl SyRiEeikE
AJRAXT B BAR R BN LI FIR; 2 LR EK 3.3/ IETT B 4.
KW -1-O-FHIHETT 3 5. KR -8-O- MBI HETF ;6. P92 R 7R
P23 8. KT 5 9. KW 3 10 KB R T
Figl HPLC chromatograms

A.mixed reference substance; B.Rhei Radix et Rhizoma test sample; 1.
gallic acid; 2.catechin; 3.sennosides Bj; 4.chrysophanol-1-O-glucoside; 5.
emodin-8-O-glucoside; 6.aloe-emodin; 7.rhein; 8.emodin; 9.chrysopha-
nol; 10.physcion
KB R 2 KT -1-O- i A 1T L R B3R -8-0-j %)
B A 43 591 M 2.525,6.002,2.974,1.260, 1,113 ,0.018
0.050.,0.190,3.802.,0.082 mg/ml HIE &% IR i AW
2.2.2 MEECAAWR A BIIRCE B B AR KB
Fils KRR 45 20 g, KR (Gt 60 ) ,TRAT, 43 BIEC 10 g A 2%
PRAE , N6 A 17K, 7K 15 F5 I 30 min, BUAE 2 1K, 2 RUEIR &
I WA, A I 1/5 Wi, 230 T 50 ml HLZEHEIE M,
T 2%, FRE T dt , R 75 (21123 : 500 W, 4% : 40 kHz) 4b #1130
min, A IR I RN R R RS U, BRER R, LA
0.45 pm fFLIBRE ISR , VS it T

25 FUR A6 9 0.01,0.02.,0.04,0.08,0.16 ml
S35E T 2 ml R 0P S S BR AT 1R R IR GO0 B
W o FRR2. 17 TR A (038 25 AR 03 S ERE 10 pl, il s a5
53 S AR DU B3 R A (e, ug) R AR AR I THIAR (1) S ANAL R
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PEATEAE I, AR5 R S R M, TR IR 2, F3 MEEKRKELER(n=0)

*z2 HAFESZMTEE Tab 3 Results of recovery tests(n=6)
Tab 2 Regression equations and linear ranges P EE RERGE, MAZ, WRE, MERE FEMER RD,
T5MRL iy gl o
proe — —— e mg/pg mg mg % WK% %

L) e ! At g BE ] 02 01763 01765 03425 9708 %73 167
ERTE y=53.137r—0.1003 0.999 6 0252 5~4.040 0 02 01763 0165 03411 9669
k% y=3742 00—0061 9 0.999 6 0.600 0~9.600 0 02 0163 00765 0393 9617
FEHB y=13.499r+0.124 1 09999 0297 4~4.758 4 02 01763 01765 0330 9721
FERER y=99825x+0.313 6 09999 0.001 8~0.028 8 02 01763 01765 03424 9706
KHm y=536.08:+0.138 8 09999 0005 0~0.080 0 02 00763 01765 03393 9.8

N F y=56.79x+0.1928 09998 00190~03040 %% 02 12782 12780 25700 10054 9892 255
KH#E y=11.845r+02143 09997 0380 2~6.083 2 02 127182 12780 24%49 9760
RERHE y=53.9050+0.038 1 09998 0.008 2~0.1312 02 12782 12780 25184 9832
KER-1-0- y=24418r+1.609 09996 0.126 0~2.016 0 02 12782 12780 25598  100.14
KHE-S-0- kT y=216851+0.125 4 09998 0.1113~1.7808 02 127182 12780 24964 9746

24 EEAS FiGH gj éﬁzji éégjg ﬁi?; 13?[3)5 1002 163
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T I} - 1-O-45 78 Bi 7 FN K 75 22 -8-O- 41 ) Wi 1 1 AL A9 RSD 43 02 00671 00670 01334 9945
5109 1.81% \2.03% \1.60% \1.31% \1.77% . 162% . 133% . 02 0067100670 01339 9986

1.98% 0.61% .1.49% . 2B (S Bkt 35 [ FL 4T FELEE 02 00007 00007 000136 9681 9674 242
05 IAEMAL 02 00007 00007 000134 9587

. Y I\ b

< 02 00007 00007 000137 9789
R I 2.2.27 0 T AR R A A GE & L 0l T = 02 00007 00007 000137 9819
TR CE 0.2.4.8.16.24 h 5“2 17301 F (0335 4R gEREm 2 02 00007 00007 000133 9531
ORI, 250 Wa TR LR FETB TS REE, " 02 00007 00007 000135 9639

j(,ﬁf@ﬁ j(ﬁlf%f . j(ﬁi‘@ﬁ j(ﬁnf% FH k. ﬁ,ﬁf@ﬁ-l-O-%%*ﬁﬁ%ﬂ Kk 02 00052 00050 001018  99.79 99.61 1.86

02 00052 00050 001012 9931

PR o o 2 [
K % -8-O- 7 45 Wi 1T 6 17 FLE RSD 435114 2.13% 1.69% . 02 00052 0050 001023 10035
1.55% 1.71% .1.58% .1.70% .1.63% .0.66% .1.53% F11.78% 02 00052 00050 00101 99.09
(n=6) , ZIAMEX A IABAE 24 h NRENE R I 02 00052 00050 001021 10015
2.6 ESMHRAW 02 00052 00050 001009 9899
H Rl — AR SR R T B SRR R 2.2.2" T T K% 02 00274 00275 00555 10120 %998 217
e e v b 1 , s 20074 00275 005432 98
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R ORI RBE R R & kRS Wy-1-0-F 4 h 02 00274 00275 005534 10081
A A1 K B & -8-0- 11 5 WA 34 5 5 A9 RSD 4305l M 2.77% 02 00274 00275 005449 996
2.21% . 1.67% . 1.64% . 1.84% .1.33% .1.16% . 1.41% .2.27%  *¥# 02 07015 07003 14022 9994 10010 166
. . 02 07015 07015 14012 9987
2.12% , 3N YT
A %‘ iﬁ%ﬁ{fiiﬁﬁﬂ 02 07015 07015 14103 10052
2.7 7111#@45[%&% 02 07015 07015 14010 9986
BUERBERESIZR 6 07, B2 0.2 g RFFRE , 73 FIINA 02 07015 07015 14003 998
— R I A X R 4 2.2.27 BT i A bl T 02 07015 07015 14117 10062
W T2 1 T R SRR S 0 S0 T AR KEZME 02 00153 00155 003024 9818 9753 199
% SERIE S 02 00153 00155 003007 9764
@W%’;%;ﬁi 02 00153 00155 002985 9693
28 HaEElE N 02 00153 00155 002993 9717
mﬁﬁ%i@%ﬂlﬂ]iﬁi,%w,ﬂGo Eﬁyﬂ;o ?EZ:EHSWJ@E 02 00153 00155 0.02981 96.78
o, BEARE SREATRR 3 0, $ 4 2.2.27 30 R T il £ A i U 02 00153 00155 00303 9832
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R4 BHREENELERE(n=3,mg/g)
Tab 4 Results of contents determination in samples(n=3, mg/g)

Kt ‘ i | A
il BETH k% 1B N K NS KHE KEZRRE  KEB-LOEEET  KELSoFRET

N 03600 34056 02269 00019 0.0093 0.069 6 11334 00429 03873 0.1984

N 05854 44714 03133 0.001 4 00078 00517 1.0435 00333 05576 02665
AW 15266 0966 4 0.1186 0.0003 0.0052 0.045 4 08029 00268 04128 0.1438
KR 04816 0.014 4 0.7282 00123 00296

LN 08816 63908 03357 0.0035 00259 0.1369 35076 00765 09161 03057
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