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Abstract Objective:To establish an HPLC method for simultaneous determination of seven components ( nariru-
tin, naringin, hesperidin, neohesperidin, naringenin, nobiletin and atractylenolide [Il ) in Zhizhu granules. And
to provide reference for its quality evaluation by using chemometric analysis. Methods: The chromatographic col-

umn Waters Symmetry C (250 mm x4. 6 mm,5 pm)was adopted using HPLC — DAD. The mobile phase consis-

ted of acetonitrile (A) —0. 1% phosphoric acid (B) in gradient elution with flow rate of 1.0 mL « min~", the
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detection wavelength were 220 nm ( atractylenolide Il ) , 280 nm ( narirutin, naringin, hesperidin, neohesperidin
and naringenin) and 332 nm (nobiletin). The column temperature was set at 30°C and the injection volume was
10 wL. Cluster analysis, principal component analysis and orthogonal partial least squares — discrimination analy-
sis were used to distinguish the content determination results. Results: The resolution of each component in
24 batches of Zhizhu granules was good, and the linear relationship between concentration and peak area was good
(r>0.999 9). The average recoveries were within 87. 6% —114.3%. There were some differences in 24 batches
of Zhizhu granules, and 4 different components were screened out, which were naringin, hesperidin,
neohesperidin and naringin. The contents of narirutin, naringin, hesperidin, neohesperidin, naringenin, nobiletin
and atractylenolide 1l in 24 batches of Zhizhu granules samples were 0.378 4 —=1.380 1 mg - g™, 5.125 8 —
18.137 6 mg - g™, 0.2839-1.1958 mg - g~ ', 4.4903 -22.5850mg - g ', 0.0225-0.349 8 mg - g ',
0.0633 -0.2114 mg + ¢ ' and 0. 0547 —=0. 137 5 mg - g~', respectively. Conclusion: The established method
is accurate, reliable and reproducible, which can provide reference for the quality control of Zhizhu granules.

Keywords : Zhizhu granules; chemometric analysis; narirutin; naringin; hesperidin; neohesperidin; naringenin;

nobiletin ; atractylenolide Il
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Fig.1 HPLC chromatograms of reference substances solution( A) , sample solution(B) and negative sample solution( C)
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F1 BARBAAHT MERKTHEEXRRER
Tab.1 Linear relationship of seven components in Zhizhu granules
%y [l 5y MG
(component) (regression equation) ' (linear range)/(mg - mL~")
2= Bz 4F (nariratin) Y=1.745 1 x 107X - 1. 241 4 x 10* 0.999 9 0.024 0 ~0.399 3
Hh Bz # ( naringin ) Y=1.949 4 x 10" X +3. 449 5 x 10* 0.999 9 0.1807 ~3.012 3
1 J ¥ (hesperidin) Y=1.940 0 x 107X -7. 834 8 x 10° 0.999 9 0.0121~0.201 1
i B 1 (neohesperidin ) Y=1.9558 x 107X +2.532 8 x 10° 0.999 9 0.150 2 ~2.503 2
Hl1 2 2 (naringenin ) Y=3.410 9 x 107X —4. 002 8 x 10? 0.999 9 0.002 0 ~0.032 5
N4z % (nobiletin) Y=4.116 5x 107X -3.402 6 x 10° 0.999 9 0.002 7 ~0. 044 2
FH A YT I ( atractylenolide TN ) Y=2.990 5 x10’X —4. 195 2 x 10° 0.999 9 0.001 9 ~0.031 3
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Tab.2 Recovery test of seven components of Zhizhu granules

%N TMATKF- R Tt T HUEESS R SPE [l iR RSD/
( component ) (added level) /% (content) / mg (added) / mg (measured) /mg (recovery) /% (average recovery)/% %

ZEF M2 (narirutin) 80 0.456 8 0.366 0 0.782 0 88.8 88.7 1.8
0.458 9 0.366 0 0.789 7 90. 4
0.457 1 0.366 0 0.775 5 87.0

100 0.459 1 0.457 6 0.864 9 88.7 87.6 1.9
0.456 5 0.457 6 0.848 3 85.6
0.459 2 0.457 6 0.864 7 88.6

120 0.457 1 0.549 1 0.932 1 86.5 87.7 1.7
0.4575 0.549 1 0.941 0 88.1
0.458 9 0.549 1 0.947 2 88.9

fili 2 1 ( naringin ) 80 3.8827 3.110 7 6.907 1 97.2 97. 1 2.4
3.900 5 3.136 0 7.025 8 99.7
3.885 1 3.1220 6.836 4 94.5

100 3.902 1 3.894 3 7.708 5 97.7 97.2 1.0
3.880 4 3.873 3 7.6355 97.0
3.902 9 3.910 2 7.6915 96.9

120 3.885 1 4.706 8 8.326 7 9.4 96.0 1.5
3.888 2 4.690 9 8.422 6 96.7
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F2(4)
% A FER S JA M IIES -2 [l RSD/
( component ) (added level) /% (content) / mg (added) / mg (measured) /mg (recovery) /% (average recovery)/% %
3.900 5 4.678 7 8.437 8 97.0
¥ Jz 1 (hesperidin) 80 0.230 3 0.1850 0.416 6 100.7 100. 7 1.7
0.231 4 0.1850 0.421 1 102.5
0.230 4 0.1850 0.413 2 98.8
100 0.2315 0.2313 0.463 9 100. 5 99. 6 1.5
0.230 2 0.2313 0.456 4 97.8
0.2315 0.2313 0.463 7 100. 4
120 0.230 4 0.277 6 0.502 8 98. 1 99.8 1.5
0.230 6 0.277 6 0.509 9 100. 6
0.231 4 0.277 6 0.510 7 100. 7
Hr#E Bz H (neohesperidin) 80 3.264 4 2.6149 5.869 5 99.6 101. 8 2.9
3.279 3 2.6199 6.043 7 105.5
3.266 3 2.6357 5.907 4 100. 2
100 3.280 6 3.2657 6. 658 7 103. 4 101.2 3.2
3.262 4 3.262 7 6.432 0 97.2
3.2813 3.278 6 6.662 1 103. 1
120 3.266 3 3.921 4 7.117 3 98.2 99.9 1.5
3.268 9 3.920 4 7.2152 100. 7
3.279 3 3.917 4 7.228 0 100. 8
11 j Z (naringenin ) 80 0.042 4 0.0339 0.081 0 114.0 114.3 1.6
0.042 6 0.033 9 0.082 0 116.3
0.042 5 0.033 9 0.080 5 112.5
100 0.042 6 0.042 3 0.091 1 114.5 112.9 2.1
0.042 4 0.042 3 0.089 0 110.2
0.042 7 0.042 3 0.090 9 114. 1
120 0.042 5 0.050 8 0.099 8 113.0 113.3 0. 66
0.042 5 0.050 8 0.100 0 113.3
0.042 6 0.050 8 0.100 3 113.5
J1 1% Kz 2% (nobiletin ) 80 0.049 6 0. 0395 0.091 5 106. 1 106. 5 2.1
0.049 8 0.039 5 0.092 9 109. 1
0.049 6 0.039 5 0.090 8 104.3
100 0.049 8 0.049 4 0.102 6 106. 8 105.5 2.0
0.049 6 0.049 4 0.100 4 103.0
0.049 8 0.049 4 0.102 6 106. 7
120 0.049 6 0.059 3 0.1113 104. 1 105.5 1.2
0.049 7 0.059 3 0.112 6 106.2
0.049 8 0.059 3 0.112 8 106. 2
AR PRI atractylenolidelll ) 80 0.038 6 0.0313 0.070 9 103. 1 102.9 1.4
0.038 8 0.0313 0.071 5 104.3
0.038 7 0.0313 0.070 4 101.3
100 0.038 8 0.039 2 0.079 0 102. 6 101.0 1.4
0.038 6 0.039 2 0.077 1 98.4
0.038 8 0.0392 0.078 8 102. 1
120 0.038 7 0.047 0 0.085 4 99.5 100. 8 1.2
0.038 7 0.047 0 0.086 4 101.5
0.038 8 0.047 0 0.086 4 101. 4
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Tab. 3 Contents of seven constituents in 24 batches of Zhizhu granules

F i (content) /(mg - g™ ") A

G
(No.) A il Jz B ke T iz 2% NBR% R FAME I (total content)/
( narirutin ) (naringin)  (hesperidin)  (neohesperidin)  ( naringenin) (nobiletin)  (atractylenolide M) (mg-g™")

s1 0. 63 6.99 1.07 14.28 0.07 0.08 0. 06 23.18
s2 0.51 7.17 0.32 6. 88 0.04 0.07 0. 06 15.05
S3 0.52 5.30 0.52 4. 68 0.02 0.10 0. 08 11.22
S4 0.53 5.16 0.57 4.52 0.03 0.11 0. 09 11.01
S5 0. 60 6. 69 0. 49 6.53 0. 06 0. 09 0. 06 14.52
S6 0.91 7.73 0. 46 6. 50 0.08 0.10 0.08 15. 86
s7 1. 14 14.32 0.75 13.67 0. 18 0.14 0. 10 30. 30
S8 1.17 14. 68 0.77 13.99 0.19 0.15 0.10 31.05
S9 1.33 16. 62 0. 84 15.31 0.21 0. 15 0. 10 34.56
S10 1.36 17.49 0.89 16.18 0.22 0.15 0.10 36. 39
s11 1.15 14.95 0. 81 14.76 0. 18 0.14 0.12 32.11
S12 0. 48 11.04 0.35 10. 64 0.31 0.10 0. 10 23.02
s13 0. 40 10. 36 0.29 9.96 0.34 0.10 0. 10 21.55
S14 1.32 17.58 0. 94 17.15 0.25 0. 15 0.13 37.52
s15 1.35 17.98 0.95 17.52 0.26 0.16 0.13 38.35
S16 1.33 17.72 0. 94 17.24 0.25 0.15 0.13 37.76
S17 1.04 13.80 0. 81 14.75 0.15 0. 16 0. 14 30. 85
S18 1.00 13. 67 0.79 14. 56 0. 15 0.16 0.13 30. 46
S19 0.98 13.10 0.76 13.70 0. 14 0.15 0.13 28.96
$20 1. 11 13. 62 0. 83 15. 01 0.14 0.18 0.07 30. 96
s21 1.01 12.58 0.78 14.24 0. 14 0.16 0. 07 28.98
S22 1.08 14.70 1.00 18.49 0.20 0.19 0.07 35.73
23 1.20 16.34 1.11 20.55 0.23 0.21 0.08 39.72
S24 1.27 17. 39 1.18 22.20 0.22 0.20 0. 06 42.52
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