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Simultaneous Determination of Six Volatile Components in Honghua Xiaoyao Tablets by GC

HUANG Hua', JIANG Ming', HU Weinan', CHAI Xinli'", SHAO Liangbi?, XU Hongyan?(/.Quzhou Institute for
Food and Drug Control, Quzhou 324000, China; 2.Zhejiang Kangde Pharmaceutical Group Co., Ltd., Quzhou 324000, China)

ABSTRACT: OBJECTIVE To develop a method for simultanecous content determination of menthone, menthol,
2-methoxy-4-vinylphenol, 3-butenyl phthalide, atractyline, ligustilide in Honghua Xiaoyao tablets. METHODS  The
quantitative analysis was carried out on a capillary of HP-5(30 mx250 pm, 0.25 pm) column combined with an oven temperature
program; inlet port temperature 250 ‘C; detector temperature 280 ‘C, split sampling at a split ratio 10 : 1. RESULTS The 6

components were completely separated and could be well separated from other components; menthone, menthol,
2-methoxy-4-vinylphenol, 3-butenyl phthalide, atractyline, ligustilide showed a good linear relationship with the chromatographic

peak area within the range of 1.37-87.38, 13.67-874.55, 2.05—65.49, 3.35-107.20, 3.49-111.60, 6.95-444.60 pg-mL~'(»=0.999 0).

The average recovery was 97.63%(RSD=3.27%), 94.25%(RSD=1.80%), 97.54%(RSD=2.39%), 103.81%(RSD=1.75%), 94.30%
(RSD=2.32%), 98.97%(RSD=2.36%)(n=6), respectively. And its content in 39 batches of Honghua Xiaoyao tablets were
determined. CONCLUSION This method is easy to operate, accurate, reliable, and has good repeatability, can be used to
supplement the insufficient quality control of Honghua Xiaoyao tablets.

KEYWORDS: Honghua Xiaoyao tablets; GC; menthone; menthol; 2-methoxy-4-vinylphenol; 3-butenyl phthalide; atractyline;
ligustilide; content determination
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Fig.1 GC chromatograms

A-mixed reference substances solution; B-sample solution of Honghua Xiaoyao tablets; C—negative solution of Menthae Haplocalycis Herba; D-negative

solution of Atractylodis Macrocephalae Rhizoma; E-negative solution of Angelicae Sinensis Radix; 1-menthone; 2—menthol; 3—2-methoxy-4-vinylphenol;

4-3-butenyl phthalide; 5—atractyline; 6-ligustilide.
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Tab. 1 Results of linear range, limit of quantitation and
limit of detection

N LR SRR 5
WAy ElEp R JZI?EIE[?]/ ﬁ()”gf%/l /"Eilgf%/
pg-mL pg'mL! pg-ml!

AT ¥=2.005X-1.339  137~87.38 09995 0356 1.187

buaing
CIHIE ¥=0.936X-1.245

Y=2.011X-22.800 13.67~874.55 09990 0.451 1.503
2.05~65.49 09990 0.653 2.177

TR Y=1375X-0.790  3.35~107.20 0.9990 0.948  3.160
T Y=1482X-0.713  3.49~111.60 0.9995 0.844 2813
EEANEE  Y=1.394X-8.190  6.95~444.60 0.9990 0.505 1.682
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R2 6 A ERELE R (n=6)

Tab. 2 Results of recovery of six components(n=6)

Wy HORE REARE AR Wi R/ FHEL RSD/ e BHE RS AR WY ek FED RSDY
/g H/ug pg pg % WE% % /g H/ug ug ug % WE% %

TR 757 0.770 6 3.3136 43.6874 48.5340 103.51 97.63 327 | #ARMEN 07706 13000 53.0590 57.3390 105.62 103.81 1.75
0.7621 32770 43.6874 449870 9547 0.7621 1.2857 53.0590 55.8170 102.77
0.7908 3.4004 43.6874 454860 96.33 0.7908 1.3341 53.0590 55.5200 102.12
0.7848 33746 43.6874 4477060 94.61 0.7848 13240 53.0590 55.6570 102.40
0.7854 33772 43.6874 46.4430 98.58 0.7854 13250 53.0590 57.8340 106.50
0.7902 3.3979 43.6874 458890 97.26 0.7902 13331 53.0590 56.2230 103.45

THETT 0.770 6 4.078 8 437.273 7 426.603 0 96.63  94.25 1.80 | JF T4 0.7706 2.0066 558000 55.8410 9648 9430 232
0.762'1 4.0338 437.273 7 409.8880 92.81 HIRNK 0.7621 1.9845 558000 53.7700 92.81
0.790 8 4.1857 437.273 7 409.6220 92.72 0.7908 2.0592 558000 53.4760 92.14
0.784 8 4.1539 437.2737 409.8420 92.78 0.7848 2.0436 558000 53.4780 92.18
0.7854 4.1571 437.273 7 420.7050 95.26 0.7854 2.0452 558000 55.2300 95.31
0.7902 4.1825 437.273 7 420.9980 95.32 0.7902 2.0577 558000 56.1230 96.89

2-Hl4&#- 07706 0.0000 32.7435 322310 9843 97.54 239 | #iAk 0.770 6 24.888 1 222.300 0 250.9250 101.68 98.97 2.36
‘f:z‘ﬁ% 0.7621 0.0000 327435 31.6810 96.76 P 0.7621 24.613 5 222.300 0 241.3340 97.49
A 0.7908 0.0000 32.7435 33.3620 101.89 0.790 8 25.540 5 222.300 0 240.264 0  96.59
0.7848 0.0000 32.7435 31.4750 96.13 0.784 8 25.346 7 222.300 0 240.290 0  96.69
0.7854 0.0000 32.7435 31.3270 95.67 0.7854 25.366 1 222.300 0 247.550 0 99.95
0.7902 0.0000 32.7435 31.5570 96.38 0.7902 25.521 1 222.300 0 250.9310 101.40

=3 FRELERM0=3)

Tab. 3 Test results of sample(n=3) pgg!
e e R T T e R
1 2.1 8.4 / / / 45.4 21 66.8 867.0 / / 29.8 343.8
2 / / / / 5.5 56.5 22 67.2 816.0 / / 30.2 308.2
3 / 4.9 / / / 20.7 23 64.7 768.4 / / 24.6 233.0
4 / / / 5.7 / 11.1 24 25.4 202.8 / / 55.0 873.4
5 32 5.5 / / / 42.8 25 58.1 752.1 / 9.6 29.0 325.4
6 2.3 23.6 / / / 42.8 26 529 819.7 2.6 10.9 31.0 264.9
7 / / / / / 17.5 27 10.4 108.8 / 48.9 72.2 481.0
8 2.5 / / 21.7 7.8 73.0 28 6.6 76.1 / 31.0 57.8 295.2
9 2.1 / / 20.7 7.1 70.0 29 8.3 95.2 / 24.8 75.4 446.7
10 54 20.9 / / / 30.6 30 8.3 107.4 4.9 18.1 86.2 448.2
11 3.5 16.5 / / / 12.9 31 4.8 53.5 / 18.7 72.6 334.9
12 4.5 20.7 / / 13.1 71.9 32 53 61.7 / 30.4 55.2 392.6
13 / / / 7.9 / 44.4 33 2.1 22.0 / 16.3 523 269.6
14 43 53 4.5 / / 323 34 4.4 46.4 5.7 60.7 78.5 445.1
15 4.6 53 / / / 30.3 35 4.4 46.8 / 61.2 79.0 448.4
16 4.4 / / 10.4 33 21.4 36 3.4 343 8.1 84.8 76.3 477.7
17 43.6 692.0 / / 24.6 240.1 37 4.6 42.7 7.2 54.7 76.9 345.1
18 49.7 643.8 / / 22.6 252.5 38 43 329 8.1 98.0 73.8 472.5
19 35.0 660.4 / / 20.3 198.7 39 4.0 32.6 7.6 71.5 75.2 411.3
20 47.6 711.2 / / 24.5 245.2

e 1~16 MK ARERL, 17~26 AT K BFESh, 27~39 FIT K CHfh,

Note: 1-16 Represents samples from manufacturer A, 17-26 represents samples from manufacturer B, and 27-39 represents samples from manufacturer C.
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Tab. 4 Analysis of range, mean value and standard deviation for various components of samples from different manufacturers

e I 2- W HE-4- 2 f e e -
iAo TR I " B TR A S
ErS N
}—% S 44 4] 4
JGFl/  FH{E/RSD/ JER/ Tg;j RSD/ JLE/ TE? RSD/  {ufEl/ TE? RSD/ {GHl/ VY9E/RSD/  JGREl/  FY9(E/RSD/
pgg! opgg! % pgg! % gt % gt % pgg! opgg! % pgg!  opgg!t %
pgg pe-g pe-g
0~54 24 800  0~236 69 1236 045 03 / 0~217 42 1789 0~13.1 23 1737 129~719 39 528
B 254672 51.1 272 202.8~867.0693.3 27.0 0~2.6 0 / 0~10.9 2.1 211.3203~550 29.2  33.5198.7~873.4 328.5 59.9
C  21~104 55 424 22.0~108.8 585 503 0~8.1 6.9 19.2 16.3~98.047.6 56.552.3~862 71.6  14.1269.6~481.0 405.3 17.7
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