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W E A AEIRHNETERR RESG—FRE T FAREE RER REE REDAREETEROES ERPZE
SERAY,FTHAREIN. Fik  RAZRMEE R, &i%4E A Eclipse plus Cis, RS A8 A F B2-0.1 % #h85 (F6 F 2 l) , Rk
0.8 ml/min, #0254 nm, A2B A 25 C,#AHTH20ul, LR FERFLT KEHR KFEL KEH K ETEFERALN
BEHFZMTEE 5513 0.001 6~0.128 0.0.003 4~0.273 6.0.003 7~0.299 2.0.006 7~0.536 0.0.001 7~0.134 4 pg(+¥150.999 9) ; #5
FE ABE M F A X IE RSD<3% ; At DI F 451 4 97.77% ~101.47% .98.09% ~100.26 % .96.42% ~100.38% .96.63% ~
102.50% .97.10% ~103.70% ,RSD %% 4 1.30% .0.76 % . 1.58 % .2.17% .2.47% (n="6) ; % EBL49 &% 56 B 5 %] 4 0.042~0.218
0.029~0.448,0.022~0.167,0.032~0.284,0.006~0.060 mg/g, & & B BL4 4L B 2 % 4 0.010~0.111.0.013~0.092,0.011~
0.097.0.030~0.246 ,0.001~0.034 mg/g, # & & &89 45 6 B 2 %1 % 0.022 3~0.143,0.015~0.356,0.008~0.071.0.006~0.075
0.003~0.032 mg/g. *5Frm A T oy G EBMITRESAT LI, HAETH 1R 2B TH2E 4B TEIL LSERTAH
AMBTFHEIE2OMBETE2EANBTFEIR, HBEEMPHOMETE 1L ARBTH2E, S5 2R ERT 124
B, T ARB—EABEG R ERER LS THRREAT ;AR RERPRALSGERSTEFRKR.

KR —FBE KRB B 20 ER,; HRURMETE R RESM

Comparison and Cluster Analysis of Anthraquinone in Commercially Available Yiqing Granule
DU Wenshan, LIU Xigang, LIU Cuizhe (Institute of Chinese Materia Media, Chengde Medical College/Th&\Key
Lab of Hebei Province Chinese Medicine Research and Development, Hebei Chengde 067000, China)

ABSTRACT OBIJECTIVE: To establish a method for the contents determination and cluster analysis of free and combined anthra-
quinone of aloe emodin, rhein, emodin, rhubarb phenol and physcion in commercially“available.Yiqing granule from different man-
ufacturers. METHODS: HPLC was performed on the column of Eclipse plus Cis with mobile phase of methanol-0.1% Phosphoricac-
id solution (gradient elution) at a flow rate of 0.8 ml/min, the deéteetion wavelength was 254 nm, the column temperature was
25 °C, and the injection volume was 20 pl. RESULTS: The linear range was 0.001 6-0.128 0 pg for aloe emodin(»=0.999 9),
0.003 4-0.273 6 ng for thein(7=0.999 9), 0.0037720.299 2 g for emodin (»=0.999 9), 0.006 7-0.536 0 ug for rhubarb phenol
(r=0.999 9) and 0.001 7-0.134 4 ug=(r=0:999 9).fot physcion; RSDs of precision, stability and reproducibility tests were lower
than 3% ; recoveries were 97.17% <101.47% (RSD=1.30% ,n=6), 98.09%-100.26% (RSD=0.76% ,n=6), 96.42% -100.38%
(RSD=1.58% , n=6) \,96.63 %=102.50% (RSD=2.17% ,n=6) and 97.10%-103.70% (RSD=2.47% ,n=6) , respectively; the
content_range of total anthraquinone was 0.042-0.218 mg/g, 0.029-0.448 mg/g, 0.022-0.167 mg/g, 0.032-0.284 mg/g and
0.006-0.060 mg/g, combined anthraquinone was 0.010-0.111 mg/g, 0.013-0.092 mg/g, 0.011-0.097 mg/g, 0.030-0.246 mg/g and
0.001-0.034 mg/g, and free anthraquinone was 0.022 3-0.143 mg/g, 0.015-0.356 mg/g, 0.008-0.071 mg/g, 0.006-0.075 mg/g and
0.003-0.032 mg/g. Cluster analysis showed there were 4 batches belonged to Category 1, 2 batches belonged to Category 2 and 4
batches belonged to Category 3 for the total anthraquinone in 5 components; 4 bathes belonged to Category 1, 2 batches belonged
to Category 2 and 4 batches belonged to Category 3 for the combined anthraquinone; and 6 bathes belonged to Category 1 and 4
batches belonged to Category 2 for the free anthraquinone. CONCLUSIONS: The method is simple and accurate, and can provide
reference for improving the quality and diarrhea efficacy control of Yiqing granule; there were great differences in Rheum palma-
tum and combined anthraquinone from different manufacturers.

KEYWORDS Yiqing granule; Rhei Radix et Rhizoma; Free anthraquinone; Combined anthraquinone; HPLC; Cluster analysis
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— 5 WURLR A TR AP S BRI ) (VS O Y, K B
SR SRR A . K R H R I A T S K
ft e AR 1k i 2 S, T T R I #RUIT ERY B
B H AR O R AR SRR, 2015 4T
(2 ) (—38) 4b T oA R Rl 2 S TR )
Ao BUACHIICUE B R 8 R VG 7 2530/ E A R B v i
BRI RS AR R R KR R E KRR R
PP 255, TR IS 20 K o v AR RN IR A7 « 3t 8 TR
J6) FHEE A TR (TF ) 5 45 A TR A A I 0 B8 LR 45 A T
TRV T AL ORZs & BER B IR 45 W I |, 0 B
T B TR 2 V5 R 2, T L 10 IR S TR N Lk
B SCREIR , “ Y5 R AR AR 59 5 1 RS A TR R A RER 2] <15
AR T R A A R A R N AR TS R M R
PR,

2015 4 R HP [ 24 3y (—35 ) mpr— V5 0T 114 S0 S s oA X
S AN E SR AR i AR A B A DA BT A R T, R
o R HR 1) 2 DN 2 A HR R 5 T R B AR 1Y) s v L
ZERER KW KRR KIEEANR 2E kX 5 R o3 119
T R AN ZE S R SIE =1.5% , —F AR A X454 R
B AR R AR 25 A R A S 22 3] S TE T2y
B 2E R, PRI, ASHIFSE LR B b B9 5 R RO 45 A
ke R 2 e A, R R v SO AH €241 (HPLC ) % 7 T () B
SEANFE) RGP R R R KRR KR R
KB 2 ka5 R R4 2 00 7, 7R Ward fe/NJr 22
AT L0 AR R — 15 ey HP I 12 Ul 5 TR A AR
BEAT B, B v — 3 TR A e A L Y5 TR T 255K
P

A b

%

1w
1.1 %88

1200 # HPLC Y , f0.3% G1311C1260 HI%E | 12608 Gl
B SRS (32 [ Agilent 2 FH]) (HW2000 1 (38 | AE v, (7
ST R 5 TG16-WSH 425l B 0L (K V0
IS LAY 2845 BRZS ) ) s DW=FW1T0 78 38 41% vl v Vi i A2 46
(P RL 22 22 (IR TR £ BRET AT 2N 7] ) s KQ-2200DE K48 7+
g (RN A5 A A PR A, D 100 W, A1 2% - 40
kHz) .
1.2 #m5ilH

— I R (VTP 5 SE e 2 A RS | L iS5 150202, 31
7.5 g/4% 5INPT IR 2L A FRA R LS 150407, A% : 7.5
/A% NG KA TP S 25 e 45 BN w1, 31t 36150401, #1L
4 :7.5 g% AR IEWUZG A FRA F] L HES : YQ15031501, #ilkk : 7.5
o/ WNT AR AT FRA )L 35 : 20150705, A% : 7.5 /4% K
W B A B B TR 2] A BRA vl L HE5: 140612, BiAS : 7.5 /4%
BN A PR B S 2 141215, HLK% - 7.5 g/48 b4l
2P AT BT, 40 20150702, FkS + 7.5 g/4% ; B 7 4 7 il
2O BN T L S 150402, BIAS - 7.5 g/4%; Bt M R4l
AR E B2 A PR T 5 20150501, MIA% - 7.5 g/4%) 5 s
T 2 IR (S : 110795-201007, 413 : 100% ) K # g %of
B (FE5 1 110757-200206, 4 - 100% ) K % R X B (it
5. 110756-200110, 4 i . 100% ) , K & My X B8 5 (45 .
110796- 201118, &4fi J& . 1009% ) . K #% 25 H fi b B (L 5
110758- 201013, 4 & : 1009% ) ¥ H A 6 5 24 5 A 2 i
FE e s I | G 3 Gt Al , HAv iR 5n 38 R i, 7K ok 4l
1K,
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2 AEEHER
2.1 BigE&Est
3% 4} : Eclipse plus Cis (250 mmx 4.6 mm, 5 um) ; i 8
M FEE(A)-0.1% IR (B) , B B TR IBE (VERR AR P L 26 1) 5
;0.8 ml/min; A5 IIE K : 254 nm; AR 2 25 °C 3 A2 20 plo
*x1 BREERER

Tab 1 Elution program procedure

i), min A% B, %
0~4 8058 20—42
4~16 58 2
16~18 5874 42
18~24 7480 2620
24~50 80 20

2.2 BRBEIE
2.2.1 IRAXITIER R IRIBOS L5 20 R KR
iz Xof B iy K EE 2 R L B T R B TR B
IE L, BT L0 ml R, R AR 1 ml LK R
3.20 pg K HEWL 6.84 pg KK 7.48 pg K IEH 13.40 pg, KK
ZHE3.36 pg (RTRA X IR AT
2.2.2 MERMVEWR (1) BN - TRURE 5h B Tt eep B A
i 4 50, B 3.0 g AFEFRE , BT 50 ml HIEHIBIRH , K%
T2 25 ml, B0 s, I a3 1 b, 08 2=, KA
FE ST, JIT PR I R 2 T, BT, g, ISR, R A
T B TR T A A o (2) R AU+ 5 23 A R U TR 1
M S A 5 ml, $E 25 FBE, 08 9% £ R VA 0 ml , 38 75 Ab 3 2
min, I =5 BE 10 ml A BLAET h, O EER(25 C) , B
F o3l T 5 mI S P v R A AR S
UG e )2 8 % £ R VA TR = A BE SR 3 Wk, BRIR
10 mlA IF = S0 GE IR, VR 280 5 T35, 5 o HP v
AL 2 10 ml A, R I 2, BT e IR TAE R
S ER AR AT
2.2.3  PAVEXTHEVSTR AR Ak Jr EL BN & 12000 25 ik
UG IR SR B, T4 2.2.27 X0 37 8 BT A6t b v 9 ) 7
7 A B R, RIS
2.3 REERAMELE

A S 2,27 5 TR A5 0T BE S i T L S TR A i i
YRR S P X A A TE e, 36217 T (03 S5 dE R 22 L 30
SERE PEILE 1o R LRl B ST S TR A X IR IR T
YIEA R AR 88 it ) A B A 25 R B0 KRR K & LK
Wy R HE 2 R A 0G , B ) B VA TR T A e, S
KIER KEIR KR KEB KR P b5 oAb 50
PIRE IR B LR Ay B0 A B > 1.5, FS R LAAR R €3 I
T1H1=10 000, S5, AR A% TE T4k
24 ZMXRER

P AL 2.2, W IR A B 0.5.1.2.5.,10.20,
30,40 pl, #2217 WU g SRR A2 , Je SR AR . LARE
R (o, pug) AR AR TR () MO R EA T 1m0 05, 45 1]
VAR SR PETE R, TR 2.
25 BEEERR

R s 2.2, 00 R IRA X R R GE B, 352,17 TR
TGS EE IR 6 UK, TR AL, 4550, SRR KK
i KEEE B KR H I IR LAY RSD 43914 0.84% |
0.41% .0.87% .0.41% .1.62% (n="6) , ZEHIL ZHk5 %5 1 BLAT-
2.6 FREMLE
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Fig1 HPLC chromatograms

e

A.mixed reference substance; B.test sample of free anthraquinone; C.
negative control; 1.aloe emodin;2.rhein; 3.emodin; 4.rhubarb phenol; 5.
physcion

®2 MEAEAFESEMEERE

Tab 2 Regression equation and linear ranges

R [ElEYE: LI, pg r

RN F y=200 1169r—13 999 0.001 6~0.128 0 09999
KER y=169 813.1x—37 331 0.003 4~0.273 6. 01999 9
K% y=152789.4x—34 906 0.00370.299 2, 09999
KHH =206 008.6x—68 543 0.006 720.5360 09999
Kt Z =93 35345 329 0.0017~0.134 4 09999

s 2 b ] St Rt A (1650 20150705) 1& &, 43 31 F
T 092.4.6.8 12 .24 h 32,173 F o3 4 pERENI AE L 3T
SRUETRIRYS 255 LSRR R R R B K
Z I E I TRTFR B9 RSD 435120 1.94% ,0.29% .0.73% .0.51% .
1.74% (n=17) , I R AE 24 h WA Tk AT
2.7 EEHLE

BORESh (L5 YQ15031501) i& &, 3L 6 17 A5 AR 2, 12
“2.2.27 N 7 i A R A I, T 2. IR @ Ak
FEI A, e T A, 4558, LSRR ORI KR K
T KT & 04 A B A RSD 2 1.41% | 1.36%
2.36% 1.67% .2.12% (n="6) , e WA Jy ka5 M BT
2.8 hniE EW R I

K FRICE 05 5 AR (LS 36150401)6 473, 440y 1.5
g, A3 A E T 10 ml IR, 43 RS B A — 8 B i P 25 R0
FON A R R BRI ZO B R X B
PP kT R 492 2.2.27 30T Vi ORI ) 45
Pl g AR VA, P 2. TR (i AR UERE I 22 10 S0
TR EL AR DR, 25 L3 3,
29 HREENE
29.1 EEER  BOOHUEES Sl A3 0, B8 3.0 g K
BEFRAE  HE 2.2, 27 T S BT A48 Xt VA VAR 1% o 4 T 1 il A
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VAT, PR 2.1 7 00 s SRR 2 |, T SR T A T
BRESL SR AR LR 4,
#3 MEERKERIELER (n=06)
Tab 3 Results of recovery test(n==6)

1 Tk G MAE,  WEE,  MERG CEBIER RSD,
i) g g Bg B EX N c X
BEKEE 15040 20018 186.25 385.23 9935 9930 130

15035 20012 18625 38612 99.87

15034 20000 18625 38433 9891

15086 20079 18625 38979 10147

15005 1972 18625 383.05 98.43

15068 20056 18625 38265 9.77
KER 15040 47541 438775 93025 99.15 99.00 076

15035 47526 45875 92842 9878

15034 47500 4875 93201 9957

15086 47687 45875 92686 98.00

15005 47431 45875 9424 10026

15068 47630 43875 92915 9871

K#E 15040 11145 103.50 21344 98.54 9811 158
1503 5 11141 103.50 21226 97.44
1503 4 111.40 103.50 214.13 99.25

15086 11179 10350 21568 10038
1.5005 L9 10350 21098 96.42
15068 11165 10350 211.69 96.65
KHER 15040 11415 1150 22433 9881 9995 217
15035 11412 1150 2749 10168
15034 1411 11150 22185 9.63
15086 11450 150, 122502 99.12
15005 113.89 (11150 22812 10250
1506 8 1043777 TS0 2269 10098
KEZME /15040 16.09 155 345 10070 10056 247
1.5035 16.09 1525 3106 9818
1.503 4 16.09 1525 358 10160
1.508 6 16.14 155 3095 97.10
15005 16.06 1525 387 10370
15068 16.12 1525 369 10208

®4 REMEEWELER(n=3)
Tab 4 Results of content determination of total anthraqui-

none(n=3)
i FERE KR, KEE, e, KRR HERE
e % mg/g mg/g mg/g mg/g fif,mg/g  ,mg/g
150202 0.084 0.039 0.022 0.102 0.011 0.258
150407 0.042 0.061 0.035 0.058 0.007 0.202
36150401 0.178 0.345 0.129 0.191 0.035 0879
YQIS031501  0.145 0.131 0.080 0210 0.037 0.603
20150705 0.09 0312 0.048 0.057 0.016 0.532
140612 0218 0.051 0.056 0.284 0.054 0.663
141215 0.197 0.448 0.167 0242 0.060 L113
20150702 0.033 0.029 0.016 0.032 0.006 0.115
150402 0.190 0.331 0.112 0.164 0.031 0.828
20150501 0.062 0.053 0.032 0.056 0.013 0217

292 UFEEEL B0 A& i, S 3 4y, 3 3.0 g,
REBEFRAE , H22.2.27 300 T 17 188 TR Ak T W 1 48 0 e i 4%
AR IR, TR 2.1 TN (5 A PR ERE S | 0 I A
TR S G55,
293 ZEOTEM S5O I A 2R b R A e
e s TR S B O 25 M1, 45 SR LK 6.
3 BESH

WKW RBFTEREA B AR 2 K B — Fh 2 e85y
B W Ward R E20: E T 2R Z  ZH8FR0 40 2R

PEZG 2016455 27 4555 153



AR,
®b HERMAIENELR(n=3)
Tab 5 Results of content determination of free anthraqui-

none(n=3)
Fim PERE KRR, KRE,  KEB,  KMER BREEER
s % ,mg/g mg/g mg/g mg/g i, mg/g i, mg/g
150202 0.030 0.022 0.008 0.016 0.007 0.082
150407 0.029 0.047 0.016 0.010 0.005 0.108
36150401 0.134 0310 0.071 0.075 0.032 0.623
YQIS031501 0.075 0.106 0.032 0.039 0.018 0.270
20150705 0.067 0251 0.031 0.027 0.015 0.390
140612 0.107 0.029 0.016 0.038 0.019 0.209
141215 0.101 0356 0.070 0.055 0.030 0.612
20150702 0.023 0.015 0.005 0.006 0.003 0.052
150402 0.143 0297 0.063 0.042 0.021 0.565
20150501 0.040 0.031 0.011 0.017 0.009 0.107
*6 SHEBRMESENTELER(n=3)
Tab 6 Results of content determination of combined anthra-

quinone(n=3)

Fh FERE ORER,  KER, KEW,

KEEW  BREEE

s % mg/g mg/g mg/g mg/g fif, mg/g i, mg/g
150202 0.054 0.018 0.014 0.086 0.004 0.175
150407 0.013 0.013 0.019 0.047 0.001 0.094
36150401 0.044 0.035 0.058 0.116 0.003 0257
YQIS031501 0070 0.025 0.048 0.171 0.019 0333
20150705 0.032 0.062 0.018 0.030 0.001 0.142
140612 0.111 0.022 0.040 0.246 0.034 0454
141215 0.095 0.092 0.097 0.187 0.030 0.501
20150702 0.010 0.014 0.011 0.026 0.003 0.063
150402 0.047 0.034 0.049 0.122 0.011 0.262
20150501 0.022 0.023 0.021 0.040 0.005 0.110

FH HPLC J:30 2 B & i 45 R R I, R & =AW XA
JR 25 . ARG BRI 10 HERE & o 5 i B o0 19 45 G Bl
TE R 25 TR O s AR R BT A, 1 H SPSS 19:0 Geat Bk
1, R FH Ward X HE A T RS G RESRUTE I, 45 1T .
3.1 REE

25 R e 2 (LS 150407) L 10 (HE5-: 20150501) |
8 (152 20150702) .1 (5 :150202) ix 44t J& T45 125 4 &
A4S : YQ15031501) .6 (L5-: 140612) X 2 L)@ F27 235
Y5 A 3(HLH5-:36150401) (9 (Hk*5: 150402) . 7(fit5: 141215) .5
(H5-:20150705)1x 44t /@ T4 32, TR WL 2.

o

5 10 15 20 25

1]

VNV WAARN®DS

B2 10#tEERP MBS EERESENEEITRIKE
Fig 2 Cluster analysis dendrogram of total anthraquinone
content of 5 components in 10 batches of samples

3.2 HEEM
ZER R w5 R 3(HEE . 36150401) 9 (HIE5: 150402) .1
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(5 :150202) 4 (35 YQ15031501 ) ix 4 HLJE 45 125 4w =
J6(HES 2 140612) 7T(HE S . 141215) X 2B T45 2 25 4 5
g 2(H5: 150407) L 10 (L5 : 20150501 ) .8 (FL5-:20150702) |
5(HL*5:20150705)3xX 4 H1LJE F246 328, i WL 3.

5 10 15 20 25

(=]

||

-

|
B3 I0#tERP-MEINESRBRSENRXS TR
HKE

Fig 3 Cluster analysis dendrogram of combined anthraqui-

N SN A = OW

none content of 5 components in 10 batches of samples

3.3 FEER

ZERLRI], 95 15 150202) L 10 (35 20150501) |
8(45:20150702) \2(#L5: 150407) 4 (L5 : YQ15031501 ) .6
(Ht45:140612) 3% 6 #LJm F55 125 45 3(HL25 - 86150401 )
9(H5:150402) \7(Ht5 : 141215) ,5(H5: 20150705 ) 1X 4 41t
BT 225 LR 4.
5 10 15 20 25

(=]

[
i

4 10#tERHPSFHRSNFEERSEHNREITHRE

Fig 4 Cluster analysis dendrogram of free anthraquinone

N O WO A =00, on

content of 5 components in 10 batches of samples

4 Tig
4.1 RENERIERE

AIRIEZTE 2015 4R (Hh [ 25 ) (—38 ) Hh— T ORI
B I S 11 AL SR [ BE-0.1 9% BERR IR (85 : 15, /1) 14
PIEERBR EIR B R R H AR B 2% H i 5 Al 2
BT IEATINGE o BER SR ) GRS 2, B
ARG SCHRY K T S A FEA TR R | B AT 0 e FH P B-0.1 %
WRBRI BRI , JFREA TR0 B ) 75 XA T A B
4.2 1EHRHYIESE

BRI, 5 B A5 o 8 22 MR U 2 i A 24,
1T AN )7 M2 b oA RO 1 i 22 5 R, R B S AR
Ko 2015 4R R 2440 ) (—3B ) — i ok AUILE T s 54
0 BR P B B — R R PR I AN RE S V5 T 25 R0
s, HLOEH HIROR SR 15 R R 245 5 B IR 59
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