e 2114 - P2 P 2023448 #54% H7H  Chinese Traditional and Herbal Drugs 2023 April Vol. 54 No. 7

ET HPLC {FER S S W FIRIVRAPT AN P s S~ B E RS

el ARk kW2, s A2, 8 WL AsEl kAU
1. WL TR 22252 e R 29 5T A, Wi At 310014
2. WL ZEEMZN A B IR AR, Wit #IH 313000

7 E: B EAMPESFER HPLC fRaiERE, FHE A FEBRNARDER B (DR, &5 KA R IRkYE
) AT EAREW . 3% LA Kromasil 100-5-Cis ¥ (250 mmX4.6 mm, 5 um) MR, FBIHHEN ZE-0.2% 5 i
K, AR 0.80 mL/min, Al 260 nm, BEEEBENL; XF 20 #kh A 25 W B HPLC $8 S0 EIHE AT ARBLEE P4

S =R FE o (hierarchical cluster analysis, HCAD. F 434347 (principal component analysis, PCA) F1IEZ flfz /N —
Ifeik-F151/3# Corthogonal partial least squares-discriminant analysis, OPLS-DA) X (il 1T 45 S AR 347, Z5R LIAb
1 i HPLC Fe 40 B iy 16 Al 3t Ay, 20 HERE S 0.799~0.933; FRINFLH 10 ML IE. HCA.
PCA. OPLS-DA 7R EoR, 20 #{LAbh a5 7= BTSN 4 25, AP afi [IRGE AN —25, AR SRR N —2, #h
WREBHRENRN—I, PR RAEFS 11 D RBE N—25. OPLS-DA ffiig 11 A E % L B /) #1{E (variable importance in
projection, VIP) KF 1 BSHIEKUCHIE 2 (UF). 3 (F). 10 BEH). 15 (CHEER). 6 (BIE R HEH-7-O-7 4k
), LA ERHEWERT VR b 2 SR R AR S . 8518 BOLH) HPLC FR4UEIE ik miE e, Ltk S8R,

SEE WA T, R S5 R RV R AR R IR RS

KPR MR AT HPLC: fagilElig: e UiRal; mEmE: DR AR KA A KA BIRERS
AT ERGT T B RN IRE-FIR T HERR BT UE; W BEERER-T-O- M AT

FESES: R283.6 YRR : A NERS: 0253 - 2670(2023)07 - 2114 - 13

DOI: 10.7501/j.issn.0253-2670.2023.07.011

Identification of quality markers of Buzhong Yigi products based on HPLC
fingerprint combined with chemical pattern recognition
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Abstract: Objective To analyze of quality markers for Buzhong Yigi products (oral liquid, mixture, water pills, honey pills,
concentrated pills) by the HPLC fingerprint combined with chemical pattern recognition. Methods Kromasil 100-5-Cis column
(250 mm x 4.6 mm, 5 um) was used as the detection column. The mobile phase was acetonitrile and 0.2% formic acid water with the
flow rate of 0.80 mL/min under gradient elution, and the detection wavelength was set at 260 nm. The HPLC fingerprints of 20
batches of Buzhong Yigqi products were established and evaluated for similarity. The common peaks were processed and analyzed by
combining hierarchical cluster analysis (HCA), principal component analysis (PCA) and orthogonal partial least squares-discriminant
analysis (OPLS-DA). Results There were 16 common peaks in 20 batches of Buzhong Yiqi oral products with similarity of 0.799—
0.933. Among these, 10 common peaks were identified. The classification results of HCA, PCA and OPLS-DA showed that 20
batches of Buzhong Yiqi products could be clustered into four categories, Buzhong Yigi concentrated pills were clustered into one
category, Buzhong Yiqgi water pills were clustered into one category, Buzhong Yiqgi honey pills were clustered into one category, and
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Buzhong Yiqi mixture and 11 batches oral liquid were clustered into one category. The OPLS-DA results showed that the common
peaks with variable importance in projection (VIP) value > 1 were peak 2 (inosine), peak 3 (thymidine), peak 10 (hesperidin), peak
15 (glycyrrhizic acid), and peak 6 (calycosin-7-O-B-D-glucoside). The above five common peaks were selected as the quality

markers in Buzhong Yigi products. Conclusion The fingerprint established in this study is simple, accurate and reproducible. It

provides a reference for the establishment of the quality evaluation standard system of Buzhong Yigi products by combining with the

chemical pattern recognition analysis.

Key words: Buzhong Yigi products; HPLC; fingerprint; chemical pattern recognition; quality markers; oral liquid; mixture; water
pills; honey pills; concentrated pills; hierarchical cluster analysis; principal component analysis; orthogonal partial least
squares-discriminant analysis; glycyrrhizic acid; hesperidin; inosine; thymidine; calycosin-7-O-B-D-glucoside
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Table 1 Sample information of Buzhong Yigi related
products
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Fig. 1 TIC chromatograms of Buzhong Yigi Oral Liquid based on HPLC-QTOF-MSMS
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Table 2 Chemical constituents from Buzhong Yigi Oral Liquid

F5 tmin - TR HTFER miz ENE FEX09 BRET A AR Sl

1 301 CsHOr [M—H 1950519 45 1290197, 75.0109,59.0177 R EIENN ¢ FE

2 322CHu0s [M—H 1910566 26  171.0304,127.0417,109.0319,93.0359 Z BT il LepiiN

3 358 CeHsOr  [M—H] 1910206 46  173.0086,111.0079,87.0078,85.0285 Fymalies ETEN i ek

4 370 CHeOr  [M—H] 2030202 23  141.0200,97.0311 790211 daucic acidl® E[E] AR

5 592 CoHuN0s [M—H] 2430625 10 1520340, 200.0558 JRAFREL) HE 74t

6 897 CuHisNsOs [M—H]" 2820843  -03  150.0428,133.0162 B0 WK B

7929 CuoHiNeOs [M—H]" 2670735  -33 1350309 = WK 74

8 1278 CyHuNOs [MHH]* 2430076 35  127.0508, 110.024 4, 84.043 6 ol HE 73t

9 1335 CoHyNOs [M—HJ" 2181039 23  146.0817,88.0416,71.0523 D-Z 32 Fhn FEE

10 2044 CsHiOs  [M—H] 3530870  -23 1910558, 179.034 1,161.0237 SR %5, B ek

11 2108 CgHysOn [M—H 4011446  -18  269.104 1,193.0516, 161.046 9 FFERH P& AR H R

12 2242 CaHynOis [M—H] 5931496  -32  473.1082, 353.066 6, 383.076 9 ffop-nend HE Hl
[MHH] 5951658  —41  379.0817,457.1110

13 2242 CyHynOs [MHH 5931495 29  353.0668,207.0774 WR-3-0- 4 2 HE R #
[M—H] 5951658  -41  449.1066,287.0548

14 2363 CuHxOn [M—H[" 4331125  -35 1510027 271.0612 HAES AR, HH ]
[MH+H] 4351286 -32  153.0788,273.0755

15 2363 CxHeOn [M—HI 7412230  -24 5791701, 271.0605,151.003 7 B 45 AR 354 #
[MHH] 7432393 -27  407.1156,273.076 7, 153.018 3

16 2416 CaHxOn [M—HI 4491071 -39  287.0449,269.0245 FHF-7-0-5 fiF Wi #lR
[MH+H] 4511235 16  323.0763,179.0352,161.0254

17 2416 CaHxOn [M—HI 4491069 40  1250227,259.0607 W R-7-0- B A 1 HE #
[MHH] 4511235 -25  302.5657,166.1205

18 2636 CosHsOu [M—H] 5631382  -43  4731111,353.0665, 117.0329 ERiesat HE #lR
[MHH 5651552 46  295.0595,379.0790

19 2636 CsHxOu [M—H 5631383 41  353.0660,297.0763 FroAr HE #
[MHH]" 5651552  -46  271.0598,153.0182

20 2738 CxHeOw [M—H] 6772264  -45  497.2000,453.2000, 261.100 0 ke Al %5 RIH

2 2794 CyHuOn [M—H] 7712332  -27 3010719 hesperidin monoglucosel®  Bi% #
[MHH] 7732499  -38  447.1268,369.0056,303.085 4

22 2940 CaHzOs [M—H] 5951648  -3.4  475.1102,287.0547,271.060 8 Pt S HE KK #
[MHH  597.1814  -32 4351243 2890731, 273,057 6

23 2941 CaHxOu [M—H] 5771541  -38  457.0872,383.046 0 I LEL HE #
[MHH 5791708  -45  283.0599

2 2943 CoHzOn [M+HCOOL 4911177  -41  283.0617,268.0385 B A0 A RIS HE #
[MH+H] 4471286 -37 2850748, 270.051 4, 125.986 2

25 2975 CaHxOr [M—H] 4691340  -35  325.0933,163.039 1, 119.049 0 F5H VI it AP

26 3007 CaHuOx [M—H] 6091443  -33 1350072, 2850765 pi TS24 SRR R, WE AR
[MHH] 6111607 -39  137.0233,257.080 6

27 3014 CxHxO [M—H 5491504  -36  417.1184, 25,0659, 135.007 5 FrRE R HE #

28 3056 CuHzO0s [M—H] 4171181  -24  255.066 2, 135.007 4, 119.048 8 HEAE HE #

29 3073 CuHyOs [M—H] 1930511  -24  178.0276,149.0612, 134.037 4 P H R A, AR
[MHH]" 1950852  -40  177.0545, 1630388, 145.028 3
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F5tmin AFRX AT mizsElE RE(X09) WAET b2 R %3

30 3084 CuHxOis [M—H] 6231971 09  623.2004,461.1703,315.111 7, 161.026 4 Rk WK KFH

31 3132 CuHuOn [M—H] 4630873  -19 3000352 2710246 g 0 Sl HE, KK KW

32 3063 CoHuOu (MM 4611072 38 377.0774,241.0462, 149.026 7 BHAR-TO-pDAEHES Tt il
IMHHI 4631235 -30 2863000, 258.3000,229.2000, 153.0000

33 3164 CoHuOu (MM 46L1077 27 290.0568,284.0328, 283,023 4 TEHEZ-1-0-p-D-HEHT HE il
MHH 4631235 -30 3010708, 286.0477,241.0485

34 3L73 CHuNoOs [M—H] 2450937 22 203.0832,159.0895, 1420654, 116.0496, 98,0249, 74026 1  N-Z-DL-f 1Y Af FHR

35 3200 CuHuOs [M—H] 1930512 29 1780280,149.0597, 1340375 RITHE WK YA i AN

3 3285 CisHiOs [MHH 2710608  -15  1510020,119.0483, 1070131830117 il e Bk, {3 il
M=HI 2130758 -24 1530182, 147.0440,137.0233

37 3293 CaMyOu [M—H 5791699  -35  15L0046,271.0610,459.116 3 AR 31 il
MHH 5811865  -41  273.0761,195.0285,153.0179

3 3541 CaHaOu [M—H 4470918  -33  447.0964,300.030 6, 2550326, 151.005 6 Lrfea HEL Bl il

39 3553 CsHypOis [M—H 6071658 -17  299.0561,284.0326 bR 34 HW
MHH 6001814  -41  301.0702,3015193, 286.0460

40 3587 CaHuOis [M—H 6091817  -11  609.1859,447.0950, 3250745 fi 2 33 #W
MHH 6111970 -40  303.0855,263.0543, 153,017 4

4 3587 CaMuOis [M—H 6091817  -11  609.1859,447.0950, 3250745 e 33 il
MHHT 6111970 -40  303.0855,263.0543, 153,017 4

4 3170 CxHuOp [M—H 5151187 -16  173.0431,353.0954,5151185 FERRE BEYY Rk 4 FR
MHH 5174340 -20  530.1244,517.1213,355.1019

43 3179 CsHuOr [M—H 5151187  -16 1910553 3530876, 5151091 FARR AR Rk 4 FR
MHH 5174340 -20  530.1244,499.1099, 355.101 9

44 3802 CaMaOs [M—H 3951711 -31  233.1177,2151069 EHHHE) e S

45 317 CoHpOy [M—H] 6511564  -04  507.1129,345.0611,287.0193 obacunoic acid-17-p-D-glucoside! 24/ B
MHH 6534712 -37  347.0737,127.0378,103.0388

46 3926 CoHaOu [M—H| 4631237  -19  286.0239,151.0788 hesperitin-7-0-p-D-glucosidel®! B[ H
MHHT 4651391  -48  303.0868,177.0545,153.0184

47 4016 CyHeOis [M—H 6932760 -06  565.2647 nomilin glycosidel®! Btk i

48 4063 CuHeOis [M—H 7112862 -11  651.2665,607.2765,401.2304, 275.164 3, 161,046 1 nomilinic acid-L7-p-D-glucoside®! B F il 353

49 4129 CoHpQy [MFTHCOOI 4751236  -21  267.0664,252.0437 T H e EEN Rl
MHH 4311337 -34  269.0806, 2540571

50 4224 CuHiOn [M—H] 4450765 26  269.0444, 1750266 HEAE S Rl
MHH 4470022 -36  447.0012, 2710601, 169.0176

51 4319 CaHeO [M—H] 6332551 03 580.2665,427.2124, 350.187 4, 331.191 2, 101.0270 obacunong glycosidel®! (33 i

5 4492 CHuOs [M—H 2530506 -0  224.0575,209.0587,208.0613, 133.0325 Kt & i
MHH 2550652 -35  237.0537,227.0635, 199.0756, 137.0234, 128,064 1

53 4655 CisHiOs [M—H| 2550670 28  135.0092,119.0507,93.0360,91.0206 FHEZW S HE i

54 4655 CisHipOs [M—H 2550670  -28  119.0486,1350072, 1530182 IRy el HE, %4 i
MHHIT 2570808 -29  137.0233,147.0440,119.0493

55 4667 CuHaOnw [M—H] 4634504  -34  301.1073,286.0840, 164.0475,149.0250,121.030 0, 109.031 3 &7 5 kil #E FHTR
IMHHI 4651755 -46  429.1589,189.0532, 181,084 1, 167.069 6, 147.044 8, 123.0438

5 4673 CsHuOs [M—H] 2850402  -0.9  229.0505,211,0393, 1850601 liESIS Sl HE, KR HE
IMHHI 2870550  -11  258.0512,1650183,153.0181 HEK B
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F5 tmin 27X EFRER mizSE #E(X109) BRET Ak g 3l
57 46.73 CisHwOs [M—H] 2850400  -16  285.0394,257.0451, 241,050 8, 217.050 2, 199.039 8, KEEZA %5 B HE
151,003 0, 133.031 0

58 46.79 CogHxuOw [M—H] 5931867  -15  327.0891,285.079 3, 241,087 8, 1640135 Frig H A Vi W

59 47.20 CigHiOs [M—H 2990561 00  284.0335,188.049 9, 183.046 1, 165.026 2 AR N AR i Hi
[MHH] 30010707 29 286.0472,153.0183, 134.036 5

60 47.20 CigHiOs [M—H] 2990563 06  284.0322, 256036 8 SXE () 29 g Hi

61 4795 CyHpOs [M—H] 2830617  -18  268.0384,195.0457, 184.053 6, 167.051 2, 135.009 2 FRRHESA i, H5 AW
M+H 2850758 -19  270.0520,137.0233, 225.054 6

62 47.95 CiHpOs [M—H]"  283.0617 18 283.0635,239.0370, 211,041 5,135.0100 W% £ R W

63 4795 CyHpOs [M—H] 2830617  -18  148.0153,268.0374 R EE HE
M+H 2850758 -19  147.0396,229.0853

64 4852 CigHiOz [M—H]" 9994452 10 837.3899,351.057 3,835.374 0, 825.423 9 U-Z - HEEH AL HE iR

65 4878 CsHuO7 [M—H] 3010352  -06  124.0150,139.0385, 151.002 9, 178.996 0 i R o2 SRR W
MHH 3030499 27  285.0385,229.0493, 153,018 1, 137.023 4 LS

66 5046 CaHxOr [M—H]"  389.533  -02  371.2441,330.2049,310.2115,284.200 7, 244.169 5 teradecylcitric acid® A& RN

67 50.98 CuHrOn [M—H]" 9834503 10 8213960, 351,057 4,193,035 0 HHEH A L ZHRT

68 5162 CuHaOw [MHH]F 7252287 -39 4191330, 404.109 6, 389.086 1 melitidin® 34 HE

69 5311 CuHwOws [M—H]"  879.4029 10 3510571,193.0351 2-B-LFRAE-THE W

70 5383 CyHuOs [M—H]  269.0821  -06  268.0376,147.0153 T B A H RO e HE
[MHH 2710965  -29  177.0597,229.1019

71 5410 CsHuOs [M—H]  269.0456  —0.2  241.0499,225.055 4, 197.059 9 B3 G EE HE
[M+H 2710601  -15  153.0181,197.0600

72 5551 CyHegOw [M+HCOO]™ 8204586  -0.6  783.4586,179.054 8, 651.4210, 621412 0, 489.358 0 HER HE iR
[MHH]* 78546818  -42  767.4419,473.3637,455.3525,297.222 6, 143.106 7, 125.096 6

73 5559 CisHuOs [M—H] 3000715  -05  301.0743,285.0419,164.0135 B xRN 34 HE
M+H 3030863  -33  136.0185,285.0758, 177.054 6, 163.038 9, 153.018 2

74 56,00 CisHiO7 [M—H]" 3150519  -28 3000273, 271.0249,152.010 2 RREEM VSN NN
[MHH 3170656  -21  302.0419,285.039 0, 274.046 6, 153.018 2 HE B

75 56.10 CoHeOu [M—H]"  837.3025 13 3510567, 193.035 5, 661.357 1, 485.325 6 licoricesaponin G21%1 & SR

76 56.79 CiHzOw [M+HCOO] 9715219  -02  925.5170,779.4592, 6174056 St B 119 s =R

77 56.79 CigHOy [MFHCOO 9715219  -0.2 9255170, 779.459 2, 617.405 7 S clne s SR
MHH 9275312 -25  909.5223, 763.458 7, 745.428 8, 601.390 6, 421.333 2

78 5689 CosHzuOy [M—H] 4892114  -33  471.2016,357.1805,333.133 8, 261.1025, 111.046 7 sudachinoid A% Wil Hib
MHH 4912276 -38  473.2167,281.153 1, 243.101 6, 187.074 4, 161.058 7

79 5842 CiHeOs [M—H] 8213974 11 8033901, 759.396 5, 469.331 6, 351.056 2 TR HE AR
[M+Nal* 8453930 49  669.3631,493.3310, 375.055 0

80 58.99 CisHnOus [M+HCOO] 8714706 11 8254616, 78345209, 765.440 7, 651.426 5, 489.354 6 R 108 R SR
[MHH]" 8274788 -39  647.4133,175.060 3, 157.048 0, 143.106 9, 125.096 6

81 5936 CHpOs [M—H]  267.0670 27 167.0510,132.0217,104.026 5 e RS2 I, AKX HE
M+H 2600808  -09  213.0008, 118.0416

82 60.14 CoHgOs [M—H]  779.4590 04 617.4038, 779.455 4 SER T AT s S
MHH] 7814733 24 7814723, 763.458 7, 601.390 6, 455.337 7, 437.327 9

83 6067 CuHiOs [M—H]  299.0927 07  284.0706,185.0613,171.046 7 HRERRL HE RHE
MHHF 3001070 28 269.0817,134.0372, 124.052 3, 106.041 8
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gx?2
F5 tmin AFRX AR miz il RE(X09 BAET b4 HE R
84 60.84 CyHiOs [M—H]" 3130717 02  298.0490,283.026 1, 255.031 1, 227.035 4, 183.045 5, g g Len Wik #H
1350065, 117.039 6
85 6166 CHwOs [M—H]" 3011078  -12  286.0831,164.0449, 149.024 2, 109.026 8 SR S B HE e
[MHH 3031227 -43  303.1234,167.0703,161.058 9, 133.064 5, 123044 2
86 6249 CoHeOs [M—H]" 7794501 05  617.4038,779.4554 St DY P iR
[MHH" 7814733 -20  803.4563, 765.997 0, 603.399 5, 457.340 3
87 6266 CsHaOu [M—H]" 5312228  -15  489.2096,471.1993,307.169 3, 273.1515 nomilinic acidl®! Wes R
[MHH 5332381  -49  341.2118,215.1065, 187.076 0, 161,059 5
88 6293 CisHz0; [M—H]" 2331554 30  160.8917,233.1540 H R L2 RN
[MHH] 2351693  -42  116.0707,189.1024
89 64.44 CuHzOs [MHH] 4031380  -18  388.1147,373.0912,327.0857,211.023 3, 183.028 6 JI| By 228 Wik HE
90 6527 CuHrOu [M—H] 8214680  -16  127.0383,617.4056,779.4619 4"-0-7 R EESEH 24 DP9 48 BV
91 6643 CyHiOs [M—H] 2850770 05  270.0552, 243.0659,175.0817,164.0122 AaT R Wik FOE
[MHH  287.0014  -24  163.0184, 161,059 5, 133.064 9, 126.9716
92 6659 CioHeeOr [MHHCOO] 8094694 01 101.0265,601.408 8, 763.476 9 SEH A MR Edii SRR
93 67.29 CuHxOs [M—H] 3671187 00  300.0411,255.0299 ELERRS HE EOE
[MHH]  369.1333  -23  313.0710,179.034 1, 123.0422
94 68.62 CisHaOs [M—H]"  247.1344  -17 2471356 AA PR 1238 AR, 55 f5Ei
[MHH] 2491485  -21  231.1377,203.1429
95 68.79 CuHrOu [M+HCOOT™ 8234838 02 116.9286,351.056 8, 471.347 8, 617.405 7, 761448 8, 779.459 5 6"-0-Z.BEFELEHI 5 DI 464 =HEH
9 7166 CaoHxOs [M—H]"  339.1239 03  183.0114,197.0269 Bgnp % B L HH
[MHH] 3411384 -43 2230702, 105.0339
97 7414 CxHiOs [M—H]" 3371080  -04  281.0449,253.0498 BRnHHE Z AL L HH
[MHH 3300227 -21  123.0442,189.0977,311.1271
3 8 15
1 Z 4 67 10
| 9 12 0 144 16 ~
R ' L . > : 5 3 » 3 } . . L s
s20 — - A d TG L i
s19 —1*] w
S18 1
S17 l’= : .
S16 R W N
S15 ,‘*"’\4\-"» /’."‘“‘*)" e ""’\'\\"“\NJ""“’ b r N
S14 ; : 4
s13 %I'. % s
s12 —;
S11 7
S10
S9
S8
s7 —~
S6
S5 —
S4
$3 —
S2
S1
0 15 30 45 60 75
t/min

B2 20 #tihhE S mmA) HPLC $E 8BS M BBIs S &L (R)
Fig.2 HPLC fingerprints and control fingerprint (R) of 20 batches of Buzhong Yiqi products



e 2122« P2 P 2023448 #54% H7H  Chinese Traditional and Herbal Drugs 2023 April Vol. 54 No. 7

15
A
6 1o|}
8 |
7’ . \ 1 ‘ 16
Ilz ?45 M\h “ ﬁ 12 131[“\
_j L«J V‘J‘ \«j‘k _,/‘V"( “""”JU‘ L) hj‘\”»‘r\.‘\/\,\_ﬂ‘*‘w“""'l Ub U‘\J l‘ !L_,,m] LJ' \J'V,\»’J ‘LA_,‘/*_M\)'L.'L. N'uJ " UW! VJ J ‘xA_JL.;_.J Lx“_){f
12
B 3
6
8
B 3
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/\,,J_ﬂ_/' ﬁjﬂk L
0 15 30 45 60 75

t/min

2-UVE (HED 3 (R 6-BEFHEM-7-O-MAMT GER)  TORMHET (HE)  8-HEH (HE)  9-E&FMEHE (HE)
10-F 8 (BRED)  1-tiifet G, HRD  12- BRI G, BE) 15-HH]R (HHD

2-inosine (Astragali Radix) 3-thymidine (Astragali Radix) 6-calycosin-7-O-p-D-glucoside (Astragali Radix) 7-liquiritin apioside (Glycyrrhizae
Radix et Rhizoma) 8-liquiritin (Glycyrrhizae Radix et Rhizoma) 9-narirutin (Citri Reticulatae Pericarpium) 10-hesperidin (Citri Reticulatae
Pericarpium) 11-ononin (Astragali Radix, Glycyrrhizae Radix et Rhizoma) 12-calycosin (Astragali Radix, Glycyrrhizae Radix et Rhizoma)
15-glycyrrhizic acid (Glycyrrhizae Radix et Rhizoma)

3 AWPBESTHEER (S14,A). EAWER (B) B HPLC
Fig. 3 HPLC of Buzhong Yiqi products (S14, A) and mixed reference substances (B)

R R TG AL (S4~S6); ULHIHAE AL 5 Hofth o o a R
FVRIAL S 5 B AT AT — 22 bl . LA s - i
fitdEEY 16 AN FeAT 0 g AL 3ET HCA. PCA Al s4

OPLS-DA, A /RFEHLUKE AT/, 3 % B ik s6

$6 20 P BRI 1 ) € U S s

27 WEBRRBISH oL

271 HCA Ll 20 Htahei 2 </ S0 260 nm F mﬂ”*

HPLC #5801 () 16 AN LA IS G N &, A 53

SIMCA 13.0 #f4:, 34T HCA, 251 WK 4. BHE N S10

20 i, FPHRER RSN 4 K. —IERER, S1~ 19

S3; — MM S4~S6: —ISLREM ST, S8 — o

HEFEM S9~S20; AMARERMAHKIE 3, HHK 520 -

WA L, A ED R 28 7 4 S A W si5

272 PCA PCAZ—Ff Z MBIt b EU LA S16

LEETRRRI— RS I, A BU AN S TRk St

FUSN e s R SO A o

L 20 #AM 2577 S 260 nm N HPLC FE 4 &1 s14

[ 16 AN AT WU TR U8 it , 5\ SPSS 19.0 # 1, si8

HEAT PCA. LIFFAE(E >1 ot Ebai, 3o ks B4 20 HEahoh s o 2 B2 3 Ay A AR

fEE A7 Z otk (R 4) 5EA K (K5) 4iah Fig. 4 Tree diagram of cluster analysis for 20 batches of
F3ENHT 4 A FE R ) BAJT Z TTEREE N 85.721%, Buzhong Yiqi products
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%= 3 HCAHSEER
Table 3 Classification of HCA

nk - w5 R

Eis/e

#—2 S1~S3 KA
K S4~S6 IRZEH

=K S7. S8 EAL MW-106301. MW-106302

SW-106401. SW-106402. SW-106403
NSW-14192301. NSW-14192302. NSW-14192303

HPUZE S9~S20 . KFY-06112501. KFY-06112502. KFY-06112503. KFY-06112504, KFY-06112505. KFY-06112506.
gl KFY-06112507. KFY-06112508. KFY-06112509. KFY-06112510. KFY-06112511. HJ-106501

x4 HEREBTFHEERZRHEEHE
Table 4 Eigenvalues of principal components of samples
and cumulative variance contribution rate

VIR AFAES SRR (A
TR ETRBUE L TER BB
A% AREI% W% kA%
1 6.963 43516 43.516 6.963 43.516 43.516
2 3.772 23573 67.089 3.772 23573 67.089
3 1980 12378  79.467 1.980 12.378 79.467
4 1.001 6.254 85.721 1.001 6.254 85.721
5 0.727 4546  90.268
6 0.463 2.896 93.163
7 0.319 1.992 95.155
8 0.235 1466 96.621
9 0.174 1.086 97.708
10 0.138 0.865 98.573
11 0.087 0.542  99.115
12 0.051 0.321 99.436
13  0.042 0.262 99.698
14  0.025 0.154  99.852
15 0.016 0.102 99.954
16  0.007 0.046 100.000
6
o 4
<!
2
2
0
1 4 7 10 13 16
TR

E5 #%AE
Fig.5 Gravel diagram
KT 80%, UiBARET 4 A>E % T LU#RE 20 Httkhh
AU TR SRS A ) M E S, R,
ATLAR 4 Ao RPPO A P 0

H 5 8 sE e &0, 28 1 FRr e B
FERHETIE 1~5, 8. 11. 12. 14. 15, H5x
FIEAR S s 26 2 A ISl [R 3% 2 K [ 0 6. 7.
14, 16, HEZRIEMK; 25 3 F R MK &=
FERAEE 9. 10, 13, HE5Z MIEMX%, 4 =
BT 2 R 2R R B 11, H 5 Z BOEAHSR.

®5 @S AmERSEFHEER

Table 5 Principal component factor load matrix of
Buzhong Yigi products
-5 tald
1 2 3 4
1 0.876 —0.081 0.176 -0.271
2 0.920 —-0.279 0.003 0.020
3 0.797 —-0.367 0.178 —0.096
4 0.870 —0.007 -0.277 0.220
5 0.877 —0.062 —-0.135 0.290
6 —-0.299 0.706 —-0.127 0.473
7 0.041 0.884 0.074 -0.321
8 0.853 0.237 0.336 —0.022
9 —0.628 0.434 0.509 0.196
10 —0.441 —0.582 0.554 0.125
11 0.636 0.338 0.253 0.530
12 0.697 -0.471 0.470 0.005
13 0.130 0.426 0.827 —0.033
14 0.603 0.659 —0.252 0.056
15 0.715 0.459 —0.205 —0.236
16 0.003 0.722 0.222 —0.250

FAZE SIMCA 13.0 #ffr, x4 PCA 1551 Bl
Wil 6 fir, PCA o, APRREFES K& N 4 28,
IrREETE HCA 45 AR —3
273 OPLS-DA N [t —or gt &
ZRMRIRE, ABFFEET HCA 5 PCA 451, X%
Fi OPLS-DA HABSHEATA MBI B 0, B
WA SE, X HFEARER R%=0.915, BLRIRRE M
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¥ R&y=0.857, Filllfie /124 Q2=0.558, ¥ KT
0.5, FRIHFTEILK OPLS-DA WAL ARE S, faE
PE. TRMIGE S KT, 4 OPLS-DA, 73%] OPLS-DA
Bl (W7 KBEREREEEEME (variable
importance in projection, VIP) & (& 8).

HH OPLS-DA #34r B ml 1, 20 kb 255 i
BN ARK, RERE HCA. PCA &R IMWI& .

4
0s15
164/
2 12 13 e,
s11,Osis v .
s10 /
— S19'AS14 ‘ S6
S 0 2 ud)
= 520057 \@S5 /
)
y S
-6
-6 -2 2 6

t1]
6 20 #tAPESFRERDESTE
Fig. 6 PCA score chart of 20 batches of Buzhong Yigqi
products

A
: o
60 1 S1
! S3 S2
1 [ ]
= 20
o ] 0S9
2 ] S4
g 1 $16~520 () S5@ g \
S 20 S10~S14 S6 /'
] S150 )
-60 -
-150 100 -50 0 50 100
1.002 99*t[1]

E7 #hhEES~m OPLS-DA 557 [E
Fig. 7 OPLS-DA scores chart of Buzhong Yiqi products

o —

2 310156 916 1 11 7 131214 8 4 5
&5 [var 1D (primary)]
8 16 MEAHIER VIP E
Fig. 8 VIP value chart of 16 common peaks

VIP[4]
.
.

H—
-

£ VIP B, ¥4 16 N ILAWEIE TR K VIP fE R/
WS, BLVIP>1 AifiktnitE, 532 VIP>1
FISEEIE, 25080& 2 (LF, VIP=1.703 7). &
3 (E, VIP=1.648 1), & 10 (BBZ+H, VIP=
1.548 6). U 15 CHEER, VIP{H=1.3275). I§6
(B&RHIR-7-O-/ & ¥, VIP{E=1.0001. I
& 5 P22 B R SRR R, 2T
FEC AN P R A i T R 22 ) R B AR YRR
Ho, HRERCRIE T HE, B RIETHRE, £
SR EETR-7-O- R A PR . WLFE . B0Tr 3 Bk IR T3
B BRI, HHEER. BT, B HEE-7-0-
AT EAPIR . PUREE. PUMIR S S B E
RS, B eb 25 S O IRIEAE IR YT SO0 . MR 7 THI
BIRAEVI A o

HCA 53R B7R, 20 #tAEm TR 4 25, Hrp
IKAFER A, IRGE R N—K, BT A—
XK, KR FNOMRMS A—F; PCA L OPLS-DA fiifs
SRR E HCA 73R4 RARFF—E; 4 OPLS-DA
B3 VIP f>1 3F g N0 2, 3. 10, 15, 6,
DA_b LA WS B 2 S AR A

B AN R R R o 25 07 i R 20 R O, AR
TEHAHT . IRGEFAER & T 2 FE b 75 Jede A 22
SRR, MEREEIEK. BAR. FHRR. S8,
RAEDUKAE 238, 388, IERKRANHE, FH
TS5 ARG TR, BUH B A R R AR
IR S # ERSE SRR, MAEK
WLOURA), HL, TR, 4706, BIASIREE AL,

T £ T2, W AN 220 R B R HL
HEHRES . YHS5HS HERARMAF S, Hik
AEAIPAATREDTERAE, & T2 A2 35
A RS AR SR B R 2 . FEARIBLEE
Blarh, WIS 3 A FURE S I LL R AR AL
9 0.678~0.953; 5 2 it FUFE S L R AE A
f%5 0.512~0.654; S5 12 HEFES (G751
MR PR EL R B ARABLEE O 0.473~0.881.

tTE 705 IR 10 WR25 61 43Rt AT AL,
WG T FIER s, BEUl; KRS ERER S TE
U \BRZM B, FIHAZ . KRNI S
P B RSO B AR o IRAE LK AL AL B
1R P ) 2% b P 2 S K, 7 PCA 5 OPLS-
DA 1373 B9, S4~S6 3 MMIRYHMAE BB K .
B B DR S T

FER L& T2, RS HEEDT, HH
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#2125

TKIE FE I 8 WM B FE I AL, ERIIK
HEENZEFEEDN . USRS R, KL
S AMELE ) 0.742~0.946; 547, HARGAHE

UEE#dE y 0.593~0.881. PCA 5 OPLS-DA 54>

Blith, AKASEREEEE, 567, DIRB S

iR E U

3 g
AL H | A E A A ik (IR T REAE

H AR R RA R O IROBORE D« R BRI B

P FRREAE i T A i 1S B ROE T 2R A T, f

220 8 A it 1) 2% 77 VRO AR R D R R

W EfRGUENE kAR R F, KfE%

82T ANEIKA (K. 0.1% B BR/KIE W 0.1%M L 7K

W 0.29%F B /KD KRSt g 52m . AR

OB AT, K 2 BE-0.2% 1 R /K T TROEAT 1A FE e

i, PRI SEIGREL R, BosERIF. /£

FEIR (25, 30, 35 C). M E (0.60. 0.80. 1.00

mL/min) f%5%E, A 35 'C, RFE 0.80

mL/min FiT#5 GG EE B AT, 703 BT fE 20K

K: 210, 230. 245. 260. 270. 280. 290, 300. 310.

330 nm 6 R, 260 nm ALt REIgIERE L, 1%

TE o B FEY) R AF, S35 5], BRIt B 260 nm

Db R A S IR TR S0 EITE BAS
fRA EE A 4 G EAGRBE R, CfEF

25 AR RS R T R B, Fe

IR LEE PR 454 HCA. PCA. OPLS-DA Z5:4k2#

THESFE, U TZE PR 2580550 T 2= AL

%, ZEPHTHREREY), B TR RS EE

ANRE IE R MO SR AE T & @ M ) s B . AR LR T

HPLC fRgrfE, 256 1b2# iR, R8s

NZAEE. 27 R A A SO IR BT B

R’RtZ%.
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