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Abstract: Objective To develop an online multiple heart-cutting two-dimensional liquid chromatography method for the
simultaneous determination of 10 components from the Jiuwei Xifeng Granules (JXG). Methods The first dimensional column was
Acquity UPLC BEH Cis (100 mm X 3.0 mm, 1.7 pm) and the second dimensional column was X Select HSS T3 (250 mm x 4.6 mm,
5 um). The mobile phase was methanol-acetonitrile mixed solution (95:5) and phosphoric acid-water solution. The flow rates were
0.2 mL/min and 1.0 mL/min respectively in two dimensions. And column temperature controled at 35 ‘C. Results The contents of
hypoxanthine, gastrodin, organic acids (protocatechuic acid, neochlorogenic acid, chlorogenic acid, cryptochlorogenic acid) and
iridoid glycosides (loganic acid, swertiamarine, gentiopicroside, sweroside) in JXG were determined simultaneously. Each
component had a good linear relationship within the investigated concentration range (» > 0.999), the RSD of precision were less than
2%, the RSD of repeatability were less than 5%, and the sample solution was stable within 24 h at room temperature, the average

recovery were 97.45%—104.82%, and the consistency of 13 batches of test samples are good. The concentration of hypoxanthine,
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gastrodin, protocatechuic acid, neochlorogenic acid, chlorogenic acid, loganic acid, cryptochlorogenic acid, swertiamarine,
gentiopicroside, sweroside in 13 batches of samples were 0.034—0.111, 1.224—2.078, 0.032—0.055, 0.010—0.066, 0.202—0.341,
1.052—1.542, 0.016—0.080, 0.151—0.333, 4.560—7.354, 0.341—0.638 mg/g, respectively, and the consistency of gastrodin, total

organic acid and total iridoid glycosides were good. Conclusion The estabilshed method is simple, accurate and reliable, which can

be used for the quality control and evaluation of JXG.

Key words: Jiuwei Xifeng Granules; two-dimensional liquid chromatography; heart-cutting; simultaneous differmination;

hypoxanthine; gastrodin; organic acids; protocatechuic acid; neochlorogenic acid; chlorogenic acid; cryptochlorogenic acid; iridoid

glycosides; loganic acid; swertiamarine; gentiopicroside; sweroside; quality control
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Fig. 1 Connection diagram of two dimensional liquid phase system for heart-cutting
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Fig. 2 1D and 2D chromatogram of mixed standard solution (A) and JXG sample solution (B)

N 4 327mm ,5 7 A A-1D
| 9
| ! 250 nm 6 8 10 Ay
1 220nm L ~a
1 _  327mm - B-1D
(1 6 19
| 2 250 nm R
4L|l B 13 B 220 nm - Y "
4 327mm |5 4 /}AC 1D
| |2 250 nm 6 8 91() WL .
| 3 220 nm .| ‘ J‘JL_k__
4 Wmm3 g __uD-ID
! 2 250 nm L’*
| |I 3 220 nm i E ‘ :..Hw §
0 10 20 30 40 50 60

t/min

B3 SRRMIMEE (A) HREE (B). REZE (O HEE (D) FAMHERIN—

327om _ 4

A-2D

250 nm 1 L ) ) - ‘ 8
220 nm I B . ) -

327 nm B-2D

250 nm .
220 nm T 3

327nm 4

— - -

250 nm
220 nm

327 nm ) 4

250 nm .

4 (1p) F—% (2D) HEEIEE

Fig. 3 1D and 2D chromatogram of blank sample without Gastrodiae Rhizoma and Pinelliae Rhizoma (A), without Uncariae

Ramulus cum Uncis (B), without Bombyx Batryticatus (C), and without Gentianae Radix et Rhizoma (D)
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Table 1 Regression equation, linear range, and limits of

quantification of 10 components

LT ERERY

L% AN r ) )
(ngmL™)  (ugmL™
IREEIES  =25462 x40.169 3 0.999 8 0.51~5.11 0.26
FRE  y=10.738x+3.0046 0.999 8 14.04~140.36  0.56
JFILEE  y=33.069x—0.2017 0.999 7 0.32~3.18 0.22
HER  y=18.619x+0.066 7 0.999 8 0.32~3.23 0.19
GUREER  y=13.658x—0.6312 0.999 7 1.95~19.54 0.49
DETFER  y=4.8994x10.6794 0.999 9 8.41~84.05 .12
BREFEE  y=13214x+04708 0.999 7 0.34~3.37 0.23

BEHEEF y=6.902x—03259 0.999 8 1.23~12.29 0.46
L y=6293x+1023  0.999 7 50.06~500.55  0.63
MUHF y=85739x+1.1426 0.999 9 5.56~55.55 0.37
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Table 2 Content of 10 ingredients in 13 batches of samples
2 U5/ (mg-g™)
= T ” o N, ‘,
WHIENS RIRE FJLREE FigER SER DT RSER  BESESEE REEE O UAH
S1 0.041 1.854 0.054 0.024 0.296 1.542 0.044 0.279 5.429 0.518
S2 0.111 1.224 0.033 0.024 0.216 1.481 0.030 0.157 4.969 0.513
S3 0.066 1.803 0.042 0.023 0.279 1.052 0.030 0.250 7.300 0.463
S4 0.056 1.575 0.032 0.010 0.202 1.069 0.016 0.151 5.893 0.638
S5 0.072 1.496 0.055 0.036 0.341 1.308 0.056 0.271 6.242 0.401
S6 0.046 1.271 0.053 0.066 0.292 1.121 0.080 0.250 5.401 0.431
S7 0.039 1.718 0.049 0.050 0.280 1.097 0.062 0.261 4.740 0.432
S8 0.037 1.617 0.045 0.044 0.261 1.058 0.056 0.248 4.560 0.428
S9 0.034 1.576 0.050 0.024 0.266 1.360 0.041 0.250 5.196 0.425
S10 0.034 1.596 0.050 0.024 0.268 1.378 0.041 0.253 5.261 0.429
S11 0.080 1.893 0.032 0.021 0.245 1.390 0.034 0.306 7.111 0.437
S12 0.067 1.972 0.035 0.027 0.265 1.129 0.037 0.277 6.281 0.341
S13 0.063 2.078 0.033 0.026 0.257 1.095 0.033 0.333 7.354 0.343
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Fig. 3 Boxplot of average content percentage of different

components
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