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[ Abstract | Objective: To evaluate the quality of Bupleuri Radix produced in Ningxia by HPLC finger-
print and near-infrared spectrum for 13 batches of Bupleuri Radix and its control medicinal herb. Method: HPLC
finger-print and near-infrared spectroscopy were built up for comparing the similarities between the 13 batches of
Bupleuri Radix and its control medicinal herb, respectively. Furthermore, the paired ¢-test was carried out to

analyze common peak areas and near-infrared spectrum between the 13 batches of Bupleuri Radix and control
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medicinal herb, respectively. Result: The results showed that the similarities of HPLC finger-print and near-
infrared spectrum for the 13 batches of Bupleuri Radix and control medicinal herb were more than 0.901 and
0. 982, respectively. Moreover, paired sample i-test showed no significant difference between common peak areas
of the 13 batches of Bupleuri Radix produced in Ningxia and control medicinal herb. This verified a high
consistency between the 13 batches of Bupleuri Radix and control medicinal herb. Conclusion; On the basis of
methods of chromatographic finger-print and near-infrared spectrum, this study applied paired sample ¢-test to verify
analysis results, which suggested no significant difference between the 13 batches of Bupleuri Radix produced on
Ningxia and control medicinal herb. The study used two comprehensive detection means, which could avoid
erroneous judgment caused by uncertain threshold values of similar degree in the chromatographic finger-print and

provide a reliable basis for the analysis results and new ideas for improving the quality control method of traditional

Chinese medicinal herbs.
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Table 1  Origin information of 13 batches of Bupleuri Radix and

saikosaponin quality score

JoT £ 53 B/ %
No. 7 R
SERAT a ST d
1 Ph 4T Liges 0.215 0.197
2 Wil A= 0. 174 0. 149
3 BEAZL B A= 0. 161 0. 143
4 BEEXNELL A= 0.282 0.265
5 RIFE#EE L5225 0. 402 0.347
6 [ F v e B 0. 342 0.274
7 Rk pige 0.198 0.172
8 FEEE pogiia 0.261 0.235
9 BEEIKI F ks 0.386 0.27
10 AL PEg 0.177 0. 146
11 LTS e 85 0.179 0. 148
12 REHA [5gae 0.258 0.219
13 PUEHR L 0.368 0. 267
14 Xz - 0.216 0.216
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Fig.2 HPLC finger-print of 13 batches of Bupleuri Radix and

control medicinal herb
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Table 2 Areas of common peaks for finger-print of 13 batches of Bupleuri Radix and control medicinal herb
No. S1 S2 S3 S4 S5 S6 S7
1 314.480 357.617 354.341 399.309 304.899 228.119 244.666
2 848.670 734.830 721.190 783.201 268.942 270.381 478.057
3 1 433.060 1 191.438 1.443.778 1014.011 998.978 962. 800 1 624.560
4 479.220 428.244 415.752 247.363 313.275 363.080 403. 447
5 567.090 712.264 617.624 635.380 725.431 805.691 655.250
6 379.210 460.567 452.883 621.575 634.979 468.451 452.691
7 2 212.440 2 514.139 2 182.482 2 744.312 3 008.590 3 233.090 2 595.130
8 198.230 343.560 314.900 79.100 164.550 301.970 255.080
9 129.880 410.980 371.030 99.680 190.990 359.290 338.320
10 225.080 280. 800 271.380 415.070 281.330 347.120 352.310
11 2 084.480 2 048.150 1 861.430 2 623.010 1 229.470 1 982.160 2 054.420
12 185.390 209.490 203.210 183.450 158.060 209.750 200.570
13 432.370 934.760 899.500 372.500 334.590 629.440 757.570
14 364.990 961. 000 871. 640 308.560 368.720 714.370 888.920
15 2 408.710 2 367.030 2 158.140 1 823.360 2 085.970 3 248.030 2 378.590
16 383.660 513.280 441.210 242.880 251.700 184.890 287.789
No. S8 S9 S10 SI1 S12 S13 S14
1 408. 657 237.585 313.472 351.014 30.234 90.256 232.590
2 850. 065 131.121 527. 645 811.713 208.972 137.738 496.617
3 1 376.530 1 356.460 2 154.050 2 556.590 872.865 925.964 1 348.564
4 479.844 414.113 522.388 506.423 383.968 416.857 368.488
5 840.740 918.080 803.087 841.608 550.532 901.59%4 669.329
6 476.741 436.955 558.155 638.261 465. 666 591.180 420.403
7 2 486.880 3 560.270 3 242.980 3 352.700 2 593.130 3 734.020 2 306.940
8 199.860 295.850 405.940 492.530 268.430 457.980 298.230
9 209.450 379.250 526.800 510.700 373.470 612.630 403.930
10 404.760 183.312 479.410 476.730 335.890 513.450 433.240
11 1 542.910 2 090.400 3 319.680 3167.190 1 843.340 2 833.010 1901.730
12 177.560 154.820 264.980 288.770 363.630 111.610 366.280
13 756.350 641.320 1 552.990 1 238.800 1 049.630 1 244.990 921.290
14 776.160 816.420 1 326.970 1219.230 1 185.760 1 476.990 981.740
15 2 914.480 6 351.740 1 569.230 1369.510 3 457.490 5 405.440 3 143.610
16 230.484 531.900 184.050 191.560 273.530 441.310 404. 650
Dt 15 fo w46 SU s B g kT B T Ol 2 i 2 R AR SR B R T, SR
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PR S B IR, 4 X 40 T 4 R R A

M, AR IELLAMGIGH AR B Z W T 2510

W R E MR E AT R T R 7 (B o

B AR AT 5 T IR A 7 5 R (0 A L A

s (ER L 40 A O i B R AE T e 2 B A
.54 .

ZLA 1 57 i 0 500 0 A A A T A T DU T
I T 5058 € o TRV A ER IR\ % /T -2 NI
YER T e A B AR I 1] #5254 R 3 A S B o 4R
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Table 3
Radix and control medicinal herb based on HPLC

Similarity evaluation between 13 batches of Bupleuri

Table 5 Similarity between near-infrared spectra of 13 batches of

Bupleuri Radix and control medicinal herb

FedS MIRUEZ || BESS MIRUE || RERS O HIRLE
sl 0.922 S6 0. 955 S11 0.914
s2 0. 967 s7 0.954 S12 0.945
S3 0. 956 S8 0.951 S13 0.906
sS4 0.918 S9 0.942
ss 0. 901 S10 0.908

R4 DBHEVAMBEFEARSEPNRAMLFTERRER
B

Table 4 Difference analysis for common peaks areas of 13 batches

RS HIRUE || HSS AIRUE || REAS O AIRLE
sl 0. 982 S6 0.987 S11 0.979
s2 0. 982 S7 0.989 S12 0.980
s3 0.985 S8 0.988 s13 0.989

sS4 0.991 S9 0.984

ss 0.984 S10 0.985
R6 13HEHALMELHNRESRANBAMEIIREESR

Table 6 Near-infrared absorption difference between 13 batches of

Bupleuri Radix and control medicinal herb

of Bupleuri Radix and control medicinal herb ¥ 5= ! P B2 f P
A t P FE 5 t P S1-S14 0.001 0. 999 S8-S14 0. 000 1. 000
S1-S14 -1.767 0.098 $8-S14 —0.720  0.482 $2-S14 0. 000 1,000 $9-514 0.001 1,000
$2-814 -0.244  0.811 59-314 1089 0.293 S$3-S14  0.000 1,000 || S10-S14  0.000  1.000
$3-S14 -1.051 0.310 || S10-S14 1.197  0.250

S4-S14 0. 000 1.000 || s11-S14 0. 000 1. 000
S4-S14 -1.104 0.287 || S11-S14 1.206  0.246
S5-S14 0. 001 0.999 || S12-S14 0. 000 1. 000
S5-S14 -2.087 0.054 || S12-S14 -0.054  0.597
S6-S14 0. 000 1.000 || S13-S14 0. 000 1. 000
S6-S14 -0.327 0.748 || S13-S14 1.871  0.081
$7-S14 0. 001 0.999
S7-S14 -0.778 0. 449
-~ ) Hf ¥R 2073,
VE S0 15, SR

11000 10000 9000 8 000 7 000 6 0005 000 4 000

v/cm™

B3 13 #HELE#A 204 Fn Se dA 3 BR 25 #4041 5P R 3R e i
Fig.3 Original near-infrared spectrum of 13 batches of Bupleuri

Radix and control medicinal herb
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Fig.4 Pretreated near-infrared spectrum of 13 batches of Bupleuri

B R+

Radix and control medicinal herb ( first-order derivative and vector

normalization )
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AR (AT 2L 50 2 25 s Wi ) 2EAT B FEAR ¢ G 58 HE
P22 5 45 R AR WX 46 S0 ) 245 bF 24 5 S X R 2
PO B 22 5, AR A R — 2. @itk R
LU T T LT AN G i R R AR ¢ A 56 B0 254 il
R — A SR A R, B A P AR 4R 13 i SE W
29hF 5 SN 2 A o BT 2 22 S, T LI N
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