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104.2%, RSD HAY 50 2.5% 2.2%- 3.7%. 0.5%. 0.7%. Zi€ AL RAEEML. RS, CREWR. AEYTI
NG, 5 HPLC-UV ik e g5 R — 3k mr, v T st i O i s s il

B WO AEERRE KB KIEE: KRR KOUEEE; S AOEAE G - SRR

PESES: R286.02 XERFRERS: A XE/RS: 1674 -5515(2018)12 - 3107 - 05

DOI: 10.7501/j.issn.1674-5515.2018.12.005

Determination of aloe-emodin, rhein, emodin, chrysophanol, and physcione in
Qinghuo Tablets by HPLC-FLD

XU Miao-miao, WANG Shu-yi, ZHANG Xin, ZHANG Nan
Xi’an Institute for Food and Drug Control, Xi’an 710054, China

Abstract: Objective To establish an method HPLC-FLD for the determination of aloe-emodin, rhein, emodin, chrysophanol, and
physcione in Qinghuo Tablets. Methods The separation was carried out on Agilent C,g chromatography column (250 mm x 4.6 mm,
5 um). The mobile phase consisted of methanol - 0.1% phosphoric acid solution (78:22). The flow rate was 1 mL/min, temperature of
column was set at 30 C, and volume of injection was 20 puL. The results of HPLC-FLD and HPLC-UV were compared. Results
The linear ranges of aloe-emodin, rhein, emodin, chrysophanol, and physcione were 100.6 — 1 609.6, 86.8 — 1 388.8, 359.4 —
57504, 81.2 — 1 299.2, and 89.4 — 1 430.4 ng, respectively. The average recovery rates of aloe-emodin, rhein, emodin,
chrysophanol, and physcione in free anthraquinone were 93.9%, 90.8%, 96.2%, 92.9%, and 89.2%, respectively, with RSD values of
2.2%, 2.4%, 1.0%, 2.4%, and 0.6%, respectively. The average recovery rates of total anthraquinone were 100.2%, 85.7%, 99.2%,
104.5%, and 104.2%, respectively with RSD values of 2.5%, 2.2%, 3.7%, 0.5%, and 0.7%, respectively. Conclusion The method
has the advantages of good repeatability, high sensitivity, strong specificity, and little interference from endogenous substances, in
good agreement with HPLC-UV method, and can be used for quality control of Qinghuo Tablets.
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Agilent Cg (4354 (250 mm X 4.6 mm, 5 pm);
B FEE - 0. 1% (78 22D MR
4 1 mL/min; 1 30 °C; #EFEEN 20 pL; %
MM 254 nm; FEOCEMITCR KR 435 nm,
KRR 515 n0m. JLIE 1.
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Fig. 1 HPLC chromatograms of mixed reference substances (A), free anthraquinone (B-1) and total anthraquinone in

Qinghuo Tablets (B-2), and negative sample (C)
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Table 1 Linear equation, correlation coefficient, and linear range

X HE e r 2y Bl /ng

PRI Y=0.143 5 X+2.263 1 0.999 5 100.6~1 609.6
N1 Y=0.077 9 X+0.216 9 1.000 0 86.8~1388.8
KHEH Y=0.027 1 X+0.069 6 1.000 0 359.4~5 750.4
KT Y=0.170 3 X—11.3870 0.999 5 81.2~1299.2
PN Y=0.4915X—1.264 8 1.000 0 89.4~1430.4

o WHEAM KRR KR, K. KM
K 2% F UG T R RSD 205104 0.19%- 0.12%.
0.14%. 0.13%. 0.16%.
2.6 EEMHIRAW

R FREUE S 20150903 1 K A FERL 6 4, 6%
PR SR, SR 20 pL FEATIGE, AR S
BMEP AR R KR, KR, Kl K
TOE K5 23 40 RSD fH 230000 0.21%. 0.30%.
0.14%- 0.11%- 0.22%, BT 4% 85> RSD {54
MK 0.77% 1.01%+ 0.95%. 0.86%- 1.23%.
2.7 REMRIE

HAlb'S 20150903 35 K FF il o BRI i
W, T ECRS 00 24 4. 8. 144 18, 24 h IR
20 pL HEATIIGE, AR AR R KB
NN NN 1NN e i 11D
5354 0.55% 0.66%- 0.89%. 0.48%. 0.97%,
SRR P B TR 4y 4L RSD fE 23000 0.61%.
0.70%-+ 0.58%- 0.27%- 0.33%, &t 5L AR
WAE 24 h WEREME R I

=2

2.8 [EEIRLE

R HREUE S 20150903 35 K FERZT 1.0 g,
L6, WEEER. DB BIMASZEREE,
YN NN S NN NN O )
4 0.402 4, 0.520 8. 1.119 8. 1.624 0. 2.980 0 mg,
I3 AR S, EREIE, TR A R[]
WA . THEASUE R R A LRI ER . R, K
S NN 1 NN IR SOl B &S 57 )
93.9%. 90.8%. 96.2%. 92.9%. 89.2%, RSD {44}
WA 2.2%. 2.4%. 1.0%. 2.4%. 0.6%; &R
BRI, KR, KIEHE. KEm. K E
PR (1) P38 RIS 3 23 301 4 100.2% 85.7%- 99.2%-
104.5%-+ 104.2%, RSD {E. 73514 2.5%~ 2.2%~ 3.7%-
0.5%- 0.7%.
2.9 H&ENE

R BFRIC 10 NAFHEIGHE K 2.0 g (R 3
%), &R W, % HPLC-UV 35 R
HPLC-FLD VA€, t2fbnvi M 2ot 5, 2910
#*2~4,
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Table 2 Determination of anthraquinones in different batches (n = 3)

T RSB (ugg )

BEIR SR/ (uge )

¥ I
e HPLC-FLD RSD/%  HPLC-UV RSD/% HPLC-FLD  RSD/%  HPLC-UV RSD/%
A 370.22 1.5 384.04 1.9 803.94 1.1 806.94 0.9
B 2 489.90 0.9 2519.87 1.1 2 666.42 0.9 2 636.72 1.2
C 4229.15 1.2 4315.26 1.8 5915.61 1.8 6 105.22 2.0
D 2 681.16 0.1 2677.48 0.9 2 681.33 0.8 2 650.79 1.1
E 328.95 1.7 348.74 1.9 762.76 1.1 778.30 0.5
F 457.04 1.8 475.32 0.8 859.11 0.4 912.19 0.6
G 2211.45 0.3 220231 0.7 2331.32 0.6 2306.78 1.0
H 52341 1.6 536.31 1.7 754.80 1.5 770.99 1.8
I 213831 1.7 2237.04 1.8 3752.04 1.0 3 818.74 1.6
J 4136.24 0.8 3893.82 1.0 4 634.44 0.5 4 609.74 0.8




3110 - ARKE 45 %A Drugs & Clinic F33HE F12y 20184E 12 A

R3 TRHLRBARPHFSERNELSR (n=3)

Table 3 Determination of free anthraquinones in Qinghuo Tablets of different batches (n = 3)

Kl B — PEN e )
P o JHE A IR T

HPLC-FLD A 34.49 62.98 75.68 156.07 41.00
B 228.06 276.30 596.29 1094.32 29493
C 613.00 180.31 396.80 2493.99 545.05
D 232.08 289.04 643.53 1196.40 320.10
E 30.23 37.82 72.82 147.40 40.68
F 54.77 81.71 93.78 181.27 45.51
G 205.24 280.39 493.27 962.49 270.07
H 50.71 75.60 103.61 238.25 55.24
1 180.20 202.81 392.10 1114.23 248.98
J 367.36 392.85 651.98 2211.90 512.15

HPLC-UV A 36.86 79.42 73.71 153.82 40.23
B 242.87 308.48 600.98 1072.30 295.24
C 675.09 251.50 393.01 2 448.99 546.68
D 243.50 315.00 639.03 1162.93 317.03
E 39.53 51.73 71.56 145.98 39.94
F 60.90 100.00 89.13 180.51 44.79
G 214.10 301.20 480.05 941.35 265.62
H 55.71 94.37 95.52 236.83 53.89
I 197.47 327.00 383.56 1083.77 245.23
J 377.45 272.39 598.05 2140.83 505.10

4 TEHREXE DRERNEER (1=3)

Table 4 Determination of total anthraquinones in Qinghuo Tablets of different batches (n = 3)

Ry Y —— FEA B ge™) :
SR R i IS ST

HPLC-FLD A 94.33 109.28 214.03 299.80 86.50
B 256.24 297.41 638.28 1166.18 308.31
C 994.34 233.83 671.59 3 239.88 775.97
D 246.18 298.78 641.06 1179.71 315.60
E 90.78 75.76 149.73 355.02 91.47
F 110.26 134.84 227.10 332.75 54.17
G 224.12 293.69 527.67 1 003.82 282.02
H 75.56 101.51 181.15 311.63 84.96
1 382.96 299.26 854.26 1768.41 447.14
J 437.60 448.69 772.13 2 396.90 579.11

HPLC-UV A 97.11 111.13 211.74 299.56 85.41
B 265.49 284.55 637.72 1141.73 307.22
C 1101.38 205.51 681.78 3302.71 813.84
D 254.18 255.48 654.30 1168.46 318.37
E 97.26 68.62 155.28 363.14 94.00
F 116.68 120.52 235.56 340.28 99.15
G 233.19 256.14 534.84 999.29 283.32
H 89.37 94.52 183.10 318.73 85.28
1 44737 283.96 873.97 1 748.40 465.04
J 453.60 410.48 774.53 2 383.07 588.07
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