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Abstract: Objective The drug pair of PAC (Paofupian, the process of Aconiti Lateralis Radix Praeparata) and Cor (Shanzhuyu,
Corni Fructus) is one of the important drug pairs to treat heart failure of traditional Chinese medicine in clinical, this article firstly
analyzed the material basis of drug-pair PAC-Cor to provide experimental data for its clinical application. Methods The full
component analysis of the drug-pair PAC-Cor was conducted using an ultra-high performancce liquid chromatography with quadrupole
time of flight mass spectrometry (UPLC-Q-TOF-MS/MS) and chemical composition database. Meanwhile, the chemical compositions
of drug-pair (PAC-Cor) and the single herbs (PAC, Cor) were compared and classified. Results Comprehensive comparing and
analyzing the retention time of each peak, quasi-molecular ion peak and secondary mass spectrum data of the PAC and Cor, 114
chemical components were firstly analyzed from the water extract of drug-pair PAC-Cor. Among them, 64 alkaloids were associated
with PAC: 10 diester diterpenoid alkaloids (DDAs), four lipo-alkaloids (Lipo-As), 19 monoester diterpenoid alkaloids (MDAs), 30
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ester-free diterterpenoid alkaloids (ADAs), and one polyester diterpenoid alkaloid (PDAs). A total of 50 components were related to

the Cor: 19 iridoids (Irs), 10 flavonoids and their glycosides (Fls), six tannins (Tas), seven aaromatic phenolic acids (APAs), two

triterpenoids (Trs), and six other compounds (Ots). Through comparing with PAC, the numbers of compounds decreased 59 in drug

pair. Meanwhile, the numbers of compounds associated with Cor similarly reduced 37. Conclusion A full component analysis was

conducted on the drug-pair PAC-Cor for the first time, and the compatibility rules of the drug-pair PAC-Cor were explored from the

perspective of component analysis. Moreover, differential compounds among thedrug-pair of PAC-Cor and single herbs (PAC, Cor)

were compared and analyzed to lay a material foundation for its rational clinical applications.

Keywords: drug-pair; process of Aconiti Lateralis Radix Praeparata-Corni Fructus; heart failure; UPLC-Q-TOF-MS/MS; material

basis; compatibility rule
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Prefix P means the processed product of Aconiti Lateralis Radix Pracparata, and prefix C means Corni Fructus, same as below.
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Fig.1 Positive (A) and negative (B) total ion flow chromatograms (TICs) of drug-pair PAC-Cor
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Table 1 Identification results of related components of drug-pair PAC-Cor and PAC
W5 wmn Bt R RIE R AR S GhEY i
(mfz) (mfz) (X107%)

P1 1715  CpHuNOs 3922429 3922428 0.87  hukbusine B Bk & #fk Ci-MDAs

P2 2.740 Ca22H3sNOs 394.259 0 394.258 5 —0.73 chuanfumine Ci9-ADAS

P3 3611  CaHpNOw 5022638  502.264 4 -0.62  PAC-T’ Ci-ADAs
P4 3.615  CxpHsNOs 3942590  394.2589 0.17  chuanfumine {3t 74414 Ci-ADAs
P5 3620  CxuHzNOs  396.2349  396.236 3 447  PAC-Y Cie-ADAS

P6 4130  CxsHxNOs 4242697  424.2692 -0.37  senbusime A B R A4 Ci-ADAs

P7 6.590 C22H3sNO4 378.264 0 378.2639 0.09 aconicarchamine A Cis-ADAs
P8 7170  CzHxNOs 3562219  356.2222 0.21  songoramine FH4{4 C20-ADAs

P9 7301  CxsHyNOs 4242697  424.269 3 —0.07  senbusime A &k Ci-ADAs
P10 8301  CxHuNOw 5162791  516.2801 035  PAC-% Cis-ADAS

P11 8801  CxuHmNOs  364.2491  364.2485 0.76  PAC-4’ Ci-ADAs
P12 9.021  CaHxNOs 4862696  486.269 7 -0.18  HriykJEE Ci-ADAs
P13 9226  CasHs7NOg 472.253 6 472.2540 -0.29  N-deethylaconine C19-ADAS

P14 10.090  CpHuNOs  358.2377  358.2379 031  RERFHK Ca0-ADAS

P15 10591  CxHssNOs  378.2640  378.2642 0.96  karakolines Ci-ADAs
P16 10886  CuHyNOs  484.2533 4842541 —-0.03 PAC5 Cis-ADAS

P17 10.997 C23H37NOs 408.274 4 408.274 6 0.31 isotalatizidine Cis-ADAs
P18 11334 CHuNOs 3762484 3762484 042  karakanine B B 57 #) {4 Ci-ADAs
P19 11.620  CxoHuNOs  350.2331  350.2327 031  PAC-6 C1o-ADAS

P20 12.247  CpHuNOs  358.2381  358.2379 057 RERs Cx-ADAs
P21 12.750  CauHmNOs  348.2541  348.2534 031  PAC-T Ci-ADAs
P22 12831  C2HuNOs  360.2536  360.2537 093  12-epi-napelline Cx-ADAs
P23 12.975  CxsHaNOs  500.2857  500.285 3 030 LIRS Cie-DDAS

P24 13.067  CxHyNOs  468.2960  468.259 2 006 1 Cie-MDAs

P25 14147  CxHzNOs  330.2067  330.206 7 0.85 hetisine Cx-ADAs
P26 15.784  CxsHyNOs  480.2594  480.2590 040 27 C1e-MDAs

p27 16.255  CasHssNOs — 406.2580  406.258 7 —-0.15  PAC-8 Ci-ADAs
P28 16.987  CauHxNOs 4702745  470.2747 038 KGR S Ci-ADAs
P29 17256 CxsHsNOs  422.2537 4222537 0  gadesine Cis-ADAS

P30 18354  CosH:NOs 3902648  390.2640 035 PACY Ci-ADAs
P31 18410  CauHsNO; 4542801  454.2800 016 fuziline Ci-ADAs
P32 18551  CaxsHsNOy  498.2696  498.269 7 -0.06  PAC-10° C1o-ADAS

P33 19.186  CxHxNOs  438.2856  438.2854 085  JEHpks Ci-ADAs
P34 20.559  CaHssNOs  406.2599  406.259 1 0.77  PAC-8'R ik Ci-ADAs
P35 20.833  C24H37NOs 4202747 4202747 0.51 N-ethylhokbusine B Ci-ADAs
P36 21080  CxuHNOs  438.2855  438.2853 0.63 foresticine Cis-ADAS

P37 21408  CxsHxNOs  450.2854  450.2850 0.94  ignavined Cx-MDAs
P38 22530  CxsHssNOs  446.2542  446.254 0 059  PAC-11° Ci-ADAs
P39 23895  CauHzNOs 4362693  436.2694 —0.19  1-dehydroneoline B B{L FHfk  Cio-ADAs

P40 24.419 C24H39NOs 422.290 4 422.290 1 0.70 talatisamine Ci-ADAs
P41 25114  Cx:HsNOs 3902645  390.264 1 057  PAC-O" Rk Ci-ADAs
P42 26.237  CxsHxNO;  466.2806  466.280 2 055  PAC-12° Ci-MDAs

P43 27.051  CxHsNOs 3902645  390.264 1 056  PAC-9" ik Ci-ADAs
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5 wmin gt R RIE R AR BHXY g
(mfz) (mfz) (X1079)

P44 28149  CauH:NOs 4322382 4322380 039  PAC-13° Ci-MDAs
P45 28387  CxHuNOs 4202387  420.2383 051  PAC-14° Ci-MDAs
P46 28.784 CasHa1NOs 452.300 8 452,300 7 0.22 chasmanine Ci-ADAs
P47 30975  CxHiNOs 5103062  510.306 1 0.18  14-O-acetylneoline Cie-MDAs

P48 32295  CaH20NOs 356.222 3 356.222 0 0.65  songoramine Cx-ADAs
P49 32470  CypoHaNOw  576.2800  576.2802 -0.14  PAC-15° Ci-ADAs
P50 33481  CxsHmNOs 4342909 4342905 088  PAC-16' Cio-MDAs
P51 33605  CzoHaNOw 5762800  576.2805 039  PAC-15"RH4ik Cis-ADAs

P52 34054  CoHxNOs 4982859  498.2854 068  PAC-17" Ci-ADAs
P53 34390  Ca6HaiNOs 464.300 8 464.300 7 0.35  monoacetyltalatizamine Ci-MDAs
P54 35.043  CaiHasNO1ur  606.290 5 606.290 9 -0.59 14-benzoyl-10-OH-mesaconine Ci-MDAs
P55 37.301  CxsHsNOs 4462544  446.2538 014  PAC-LUFH#fk Ci-ADAs
P56 40427  CyHuNOs 4502279  450.2275 0.82  codelphine Ci-MDAs

P57 40.852  CxpHsNOu  620.3066  620.3065 015  14-benzoyl-10-OH-aconine 5F#Jfk  Ci-MDAs
P58 41065  CxHzNOs 4442743 4442740 076  PAC-18° Cie-DDAs
P59 42011  CypoHaNOw 5762800  576.2802 026  PAC-15"®#{k Ci-ADAs
P60 43016  CypoHaNOw  576.2800  576.2803 -0.12  PAC-15"®#{k Cis-ADAS

P61 43078  CxHsNOs 4422592  442.2590 080  PAC-19° Cis-DDAS

P62 43780  CxpHsNOw 6043119 6043116 446  hukbusine A Cie-MDAs

P63 45366  CoHxNO;  514.2782  514.2795 -0.74  PAC-20° C1-MDAs

P64 45751  CapoHaNOs 5442900  544.290 4 -0.15  PAC-21° Cie-MDAs
P65 46.490  CsHaNO7 528.295 8 528.295 6 0.44  6-demethoxy-benzoylneoline C19-MDAs

P66 46,674  CxHuaNOw 5762800  576.2807 073  PAC-15""* Ci-ADAs
P67 46.794  CzHaNO1o  590.296 4 590.296 0 0.77  benzoylmesaconitine’ Ci-MDAs
P68 47166  CxHsNOs 4262642  426.2640 024  PAC-22 C1e-MDAs

P69 48050  CauHiNOs 5583066  558.306 1 0.94  isodelphinine Z3: 7k Ci-MDAs

P70 48388  CoHyNO7;  512.2636  512.2642 -022  PAC-2%° Cie-MDAs

P71 50.470  CzHsNOs 5583066  558.306 0 0.89 isodelphinine B3 44 Cie-MDAs
P72 50.739  CaiHaNO7 540.296 0 540.295 6 0.81 17-dihydronapelline Ci-DDAs
P73 51.011  CzHsNOw 6043120 6043116 0.60  ZRFAMEL K Jm o Ci-MDAs
P74 53193  CxHsNOu 6323067  632.306 5 029  10-OH-hypaconitine Bi 3L ##fk  Ci-DDAs
P75 54544  CzuHsNOe 5743014 5743011 051  ZHIEERD KM o Ci-MDAs

P76 55516  CysHeNOu  634.3219  634.3222 —0.44  8-O-Me-beiwutinine Cie-MDAs

P77 56.977  CuHs#NOu 6463225  646.3222 046  LkLuH s Ci-DDAs

P78 56.980  CzHiNOs 5583064  558.306 1 039 5 Cie-MDAs

P79 58.320  CxHasNOw  616.3128  616.3119 042 KRG 3KH Tk Cis-DDAS

P80 59.018  Ca2HasNOg 588.317 2 588.316 7 0.91 14-benzoyldeoxyaconine Cie-MDAs
P81 59.157  CuHsNOs 5502441  550.2435 092 3 Cx-PDAs
P82 59.350  CxHsNOw  616.3127  616.3119 040  15-deoxymesaconiting AL FH/K  Ci-DDAs

P83 50.878  CzuHsNOs 5583064  558.306 1 0.84 isodelphinine {3t 7 # 1A Ci-MDAs
P84 60.049  Cs3sHisNO12  648.3019 648.301 5 0.64 10-hydroxymesaconitine Ci-DDAs
P85 60.460  CaiHiNO7 5423115  542.3112 0.53  benzoylneoline & #{k Ci-MDAs
P86 60.570  CaHsNOs  572.3222  572.3218 0.77  14-O-anisoylneoline B L 744k  Cie-MDAs

P87 61450  CaHsNO7 5423115 5423113 0.0  14-benzoylneoline Cie-MDAs
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F1 8

S tr/min TR e flE Wéj WEM RIS HERR A
(mfz) (mfz) (X109

P88 61.857 Cs3sHasNOux  630.2929 630.290 9 3.15 falaconitine C19-MDAs
P89 63.676 Cs2HasNO11  618.2912 618.291 2 056  PAC-24° C1-DDAs
P90 65.704 CszHsNOs  600.3168  600.316 7 0.22  13-deoxyhypaconitine SIL 7k  Cie-MDAs
P91 65.720 CasH4a7NO12  662.317 5 662.317 1 0.53 beiwutinine Ci9-DDAS
P92 65.762  Cs2HasNOg 556.291 0 556.290 5 073  AC-13 C1-DDAs v
P93 66.557  Cz1H41NOs 632.305 4 632.306 5 0.83  dehydrated benzoylhypaconine ~ Cis-MDAS v
P94 66.741 CaHsNOu 6323096 6323065 -1.74  hEkE S Cwo-DDAs
P95 67.030 CauHs#NOu  646.3213 646.322 2 -1.32  10-OH-deoxyaconitine C1-DDAs
P96 67.678 CauHaNOw 6623174 6623171 048  beiwutinine 4k Cw-DDAs
P97 68.411  CzsHaNO7 5143175 514.316 8 091  PAC-25* C1-MDAs
P98 69.480 CsHsNOs — 584.3220  584.3218 0.37  patentine B & #y1k Ci-MDAs
P99 70.090  CssHa7NOs 586.337 0 586.337 4 -0.81 4 C1-MDAs v
P100 70.160 CsHasNO;  568.3273  568.326 9 0.67  8-O-cinnamoylneoline #fJ1k  Cio-MDAs
P101 70209 CaHsNOs 5723222 5723218 073  14-O-anisoylneoline 41k Ci-MDAs
P102 70480 CauHaNOn  646.3225  646.3222 -0.04  3-ZFHE-14-FFEELKER  CwDDAs N
P103 70.885 CsHasNOwo  616.3119 616.3116 040  RELHH S C1-DDAs v
P104 71.200  Cs3HarNOg 602.332 4 602.332 4 0.14  14-O-veratroylneoline Ci-MDAs
P105 71.360  Cs2HsNOs 572.322 4 572.3218 0.99  14-O-anisoylneoline C1o-MDAs
P106 71.877  CssHasNO7 568.327 2 568.326 9 0.53  8-O-cinnamoylneoline C1-MDAs
P107 73.385  Cs3Ha7NOg 602.332 5 602.332 4 0.27  neojiangyouaconitine C19-MDAs
P108 73.870  C34Ha7NOg 614.3328 614.3324 0.77  chasmaconitine C1-DDAS
P109 74204 CauHaNOp  630.3277  630.3273 0.65  3-MhtAyKh Cw-DDAs
P110 76.300  CssHagNOg 628.347 8 628.348 0 —0.28 bulleyaconitine A C19-DDAS
P111 77.769  CssHagNOg 628.348 4 628.348 0 0.64  foresaconitine C1-DDAS
P112 79.771 CaHaNOn 6302915  630.2909 097 3K Ci9-DDAs
P113 91.020 CaH77NO10  840.568 4 840.562 0 7.59  8-str-benzoylhypaconine Cuo-Lipo-As
P114 99.832 CuHnuNO10  834.5179 8345151 3.36  8-lino-lenbenzoylhypaconine Cio-Lipo-As
P115 100.119  CsoH7sNO1o  848.5319 848.530 7 1.40  8-lino-lenbenzoyldeoxyaconine  Cag-Lipo-As
P116 100.255 CagH7sNOu1  852.526 0 852.525 6 041  8-lino-benzoylmesaconine CiwrLipo-As
P117 100.533  CsoHisNOwr  866.5410 866.541 3 —-0.34  8-lino-benzoylaconine Cis-Lipo-As
P118 100.676  CaH7sNO10  836.5320 836.530 7 152  8-lino-benzoylhypaconine Cis-Lipo-As
P119 100.948 CsoHsNO1wo  850.546 9 850.546 4 0.67  8-lino-benzoyldeoxyaconine CirLipo-As
P120 101.431  CsoH7sNOg 8345517 8345515 0.29  8-lino-benzoyl-3,13-deoxyaconine  Cio-Lipo-As
P121 102.005 CagH7sNO1o  838.546 8 838.546 4 0.48  8-ole-benzoylhypaconine Cio-Lipo-As
p122 102.052 CaH7sNO10 8125312 8125307 0.60  8-pal-benzoylhypaconine Cuo-Lipo-As
P123 102.464 CssHsNO1o  826.546 8 826.546 4 0.56  8-pal-benzoyldeoxyaconine Cio-Lipo-As

81BN RIRZGHI A (PAC) RS KRR LR MRF IR I R A USIh (i e R AL S T NRRR B2 &0, =
FR R KK ZE Y. 17 1,7,8-trihydroxy-20-(hydroxymethyl) -16-methoxy-4- (methoxymethyl) aconitan-14-yl acetate B¢ELFHfAk; 27
(1R,2S,35,4S,55,65,8R,12R,13R,16R,19S,20R,21S)-14-ethyl-2,4-dihydroxy-6,19-dimethoxy-9,11-dioxa-14-azaheptacyclo [10.7.2.12, 5.0 13,0% 8,08 12,016
2)docos-21-yl acetate B F#IMA; 3": (+)-(13R,195)-1P,110-diacetoxy-20- benzoyloxy-13,19-dihydroxyhetisan; 4": (—)—(A-b)-14a-benzoyloxy-8p-
ethoxy-N-ethyl-6a,15a-dihydroxy-1a,16p,18-trimethoxyaconitane; 5°: demethoxy-3-deoxy-14-benzoylaconine s 5 #414.

The first column is the component number in the single-ingredient PAC. ® reference substance comparison; * represented as a potential new compound
analyzed in the single-ingredient PCA [®); ' indicates that the compound has been detected, and blank indicates that the compound has not been detected.
1":1,7,8-trihydroxy-20-(hydroxymethyl)-16-methoxy-4-(methoxymethyl) aconitan-14-yl acetate or its isomer; 2*: (1R,2S,35,4S,55,65,8R,12R,13R,16R,
19S,20R,21S)- 14-ethyl-2,4-dihydroxy-6,19-dimethoxy-9,11-dioxa-14-azaheptacyclo [10.7.2.12, 5.0% 13,0% 8,08 12,06 20]docos-21-yl acetate or its isomer; 3™:
(H)-(13R,198)-1p,11a-diacetoxy-20-benzoyloxy-13,19-dihydroxyhetisan; 4":  (-)—(A-b)-14a-benzoyloxy-8-ethoxy-N-ethyl-6a,15a-dihydroxy-1a,16p,18-
trimethoxyaconitane; 5*: demethoxy-3-deoxy-14-benzoylaconine or its isomer.
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Table 2 Identification of components related to drug-pair of PAC-Cor and Cor
. ) HiSH B R - gt
5 tr/min TR (12 (mf2) (X109 WEMATRIT .- 2%t
c1 1.024  C4HsOs 149.009 2 149.0094 172 AR Ots J
C2 1226 C4HsOs 133.014 2 133.0146 254 ERE Ots J
C3 1.355  CeHsOr 193.034 3 193.0338 -2.25 FER Ots
c4 1578  C/HuOs 195.086 3 195.0860 -1.84 a Ots \
c5 1.653  CaHa0u 450.1157 4501173  3.68 centaurin-3-O-p-D-galactoside Fls \/
o 1.889  CsHsOs 149.044 4 149.0444  -027 EREEHEE Ots v
c7 2209  CrHsOs 171.028 8 1710287 -0.77 WETE APAs
c8 2212 CuHuOo 327.0711 327.0714 097 caftaric acid monomethyl ester APAs \/
c9 2489  CiHisOu 380.118 7 363.1185 -0.51 7-O-galloyl-D-sedoheptulose Tas
C10 2680  CuHis010 347.097 3 347.0954 -532 BB TER-4-O-B-D-H & Tas v
c1u1 2,703  CisHO10 377.144 2 3771443 095 b Irs
C12 2882  CisHuO1 409.1341 409.1342 041 HAEMDEA Irs
C13 2887  CisHuOn 426.161 0 4261611 018 CO-1° Irs J
Cl4 2952  CzHzOs 635.087 9 6350879  0.06 geminD Tas J
C15 3775  CaoHz0u 485.092 6 4850929  0.66 2,3-di-O-galloyl-p-D-glucoside B ##Ifk  Tas \
C16 3.787  CieH1s09 355.102 4 3551008 —4.49 SRR R APAs
C17 3.964  CisH24010 377.144 2 377.1446 038 DARHER Irs v
C18 4560  CeHeO3 125.024 4 125.0246 156  5-hydroxymethyl-2-furfural Ots \/
C19 4575  CiHeO4 155.033 9 155.0337 -0.90 34-"HFEFEHE APAs \
C20 4953  CisHzOs 346.149 6 346.1491 -1.56 meliadanoside B APAs %
c21 9480  CaH302 955.105 4 955.1054  0.32 isoterehebin Tas
C22 9526  CisH107 317.066 7 317.0670  0.97 aromadendn-7-O-B-D-glucoside APAs
C23 10250  CuHxOu 405.139 1 4051394 059  10-hydroxy berbendronin Irs
C24 10552  C17HO10 389.144 2 389.1446  0.92 7-dehydrologanin Irs
C25 10.734  CuH00s 3171231 3171212 -5.89 tachioside 741k APAs
C26 11494  CoHgOs 181.0495 181.0495 —0.21  WiMERR BRI = 4 APAs
c27 11.831  CuHs0u 407.154 8 407.1563  3.69 At Irs %
C28 11941  CyHaO10 389.144 2 389.1444  0.41 cornin Irs v
C29 12174  CgHgOs 183.029 9 183.0301 124 HETERHE APAs v
C30 12409  CisHsOs 355.102 4 3551025 028 SGREREEL R APAs
C31 12820  CaHzO2 787.098 8 787.0993 052 tellmagrandin | B4 R4k Tas
C32 13451  CaoH2014 485.092 6 4850929 017  2,3-di-O-galloyl-p-D-glucoside i £ 7441k Tas
C33 13534  CoHgOs 181.0495 181.0494 —0.89  WmEER BRI 4 A APAs v
C34 15022  CyHauOu 405.139 1 4051395  0.88 berberis Irs v
C35 15107  CaoHxOu 485.092 6 485.0920 -0.14 2,3-di-O-galloyl-g-D-glucoside B{ 741k Tas
C36  17.653  CxpH3Ou 521.186 5 521.1861 —0.79 logmalicids A/B Irs v
C37 18200  CuisHxOrn 437.164 8 4371653 067 CO-2° Irs \
C38 19406  CaHosO2 787.0988  787.0986 -0.29 tellmagrandin | B 5 Fyfk Tas v
C39 19.937  CisH200 359.133 7 3591335 —0.28 AT Irs \
C40 20615  CisH2eOu 419.1559 4191562 069 ¢ Irs J
c41 20.678  CisH1206 289.0707 289.0709  0.95 2R 3R-trans-aromadendrin Fls
C42 21263  CuHx03 11041160 11041058 -9.25 cornusiin B Tas
c43 21340  CurHuOo 3731551 3731499 -029 CO-3° Irs \
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IS trimin i 1) (mf2) (X109 wEmAIRS .- 2%t
C44  21.343  CiHOm 3911599 3911602  0.78 LAY Irs J
C45 21632 CooH2s0u 493.1559 4931546 —0.99 CO-4' Irs J
C46  21.870 CgHsOs 163.040 1 163.0406  3.05 hydroxycinnamic acid APAs V
C47 21981 CauH20u 449.108 9 449.1093  0.84 kaempferol-3-O-B-D-galactopyranoside Bk Fls
Hrafk
C48  22.053 CgHuOs 191.091 4 191.0912  -0.91 2-butoxybutanedioic acid Ots
C49 23716 CxHuOus 637.103 5 637.1037  0.21  34,6-ri-O-galloyl-p-D-glucoside BLEL 7k Tas
C50 23758 CasHz0u 582.238 7 5822393 046 CO-5' Irs
C51 24438 CxHuOus 637.103 5 637.1031  —0.63  346-tri-O-galloyl-p-D-glucoside B Rk Tas
C52 24610 CaH2:017 611.123 4 6111229 -142 CO-6' Fls v
C53  25.868 CauH30u4 507.170 8 5071711 053 cornuside IV Irs v
C54  25.870 CauH2013 489.161 8 489.1605 —0.99 CO-7° Irs v
C55  26.043 CiH2uOu 4051391 4051394  0.73  secoxyloganin Irs J
C56  28.094 CooH2sO1s 4751449 4751451 017 CO-§ Irs J
C57 28145 CxHxO1 627.155 0 6271552 038 CO-9’ Fls
C58 28517 CoxuH3Owu 507.170 8 507.1709  0.07 cornuside Il Irs v
C59  29.754  CazH2s016 597.1450 597.1445 —0.85 CO-10° Fls
C60  30.733 CzuHiOu 495.076 1 4950760 -0.70 CO-11° Fls v
C61  30.943 CuH3002 939.109 8 939.1079  —2.07 tellmagrandin Il Tas
C62 31371 CgzH3Onu 523217 4 5232170  —0.74 (-)-isolarieiresinol-9'-B-glucopyranoside APAs
C63 32173 CisHu:0s 273.0758 2730756  —0.48 naringenin naringetol Fls
C64 32540 CaHx02 789.1145 789.1138  —0.86 1,2,4,6-tetra-O-galloyl-B-D-glucoside Tas \
C65 32571 CopH20u 463.086 3 463.0855 -132 CO-12* Fls
C66 32942 CzH3001s 611.1607 611.1605 —0.28 quercetin-3-O-a-L-rhamnosyl-(1-6)-p-D- Fls \/
galactoside
C67 33540 CauH201 466.110 6 466.1063  —9.27  delphinidin-3-O-B-galactopyranoside Fls
C68 33542 CauHxa01 465.102 8 465.1027  -0.06 quercetin-3-O-B-D-glucopyranoside B H: 5% Fls
iy
C69 34164 CxHzO1s 611.160 7 611.1604 045 AT Fls v
C70 34239 CisHiOr 3030499 3030501  0.68 il E Mk Fls v
C71 34240 CxuHxOn 480.086 1 480.0856  -0.90 CO-13* Fls J
C72 34550 CioHaOn 433.1723 4331707 -0.76 CO-14* Irs J
C73 34879 CuHxa01 465.102 8 465.1026  —0.23  quercetin-3-O-B-D-glucopyranoside B H: 5% Fls \
Al
C74  36.770 CzH301s 595.1657 595.1657  0.21 loniceroside Fls
C75  36.869 CigH30u 435186 1 4351862 036 7-O-ZE-BiffF Irs
C76  38.035 CauH20u 449.107 8 4491082 075  1lZ:®}-3-0-p-D-galactopyranoside i+ Fls \/
e f
C77 40549 CauHxOnu 449.107 8 449.1074  -1.00 1L Z®)-3-0-p-D-galactopyranoside 8. % Fls
Al
C78  40.642 CyH30nu 538.228 3 538.2255  —5.17  pinoresinol-4-O-B-D-glucoside APAs \/
C79 43223 CaH302 958.152 0 958.1446  -7.73  1,2,3,4,5-penta-O-galloy-B-D-glucose Tas \/
C80  50.088 CasHsoO20 796.323 4 779.3176 7.70  cornuside O Irs \
C81  53.754 CisH107 303.0499 303.0495 —0.88 LK Fls V
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il Far JE RE ghil
&5 tr/min ViR WEMAHRIRS . zibd)
% R i (ml2) ) (x10°%) 8 ; S
C82 55289  CuHsO; 4102173 4102155 436 comucadinoside A Ots \
C83 70324 CxpH301 5211865 521.188 7 417  logmalicids A/B Irs
C84 72306 CaHssOw 6684368 668.4314  —8.06 arjunglucoside Il Trs V
C85 90936  CsHspOs 4713480 473.362 1 -1.20  corosolic acid Trs
C86  99.362  CsHspOs  457.3668 4573644  -190 FERER Trs \
C87 103.284 CsxHeO10  693.4548 693.454 8 -3.56  daucosterol-6'-malate Ots

51 SRR ILAEEE (Cor) R am 'S s S SXFHE A LL: MRFRBRZG L A IO A TE L S T NFoRR Rz &, =
HFRAKIM B ZA A a-(2S, 3R, 48,58)-2-hydroxymethyl-2-methoxy-3,4,5-trihydroxy-tetrahydrofuran; b-8R-hydroxy-10-hydrosweroside B, 85-
hydroxy-10-hydrosweroside; c-7R-O-methyl morroniside 3% 7S5-O-methyl morroniside .

The first column is the component number in the single herb Cor. * reference substance comparison; * represented as a potential new compound analyzed

in the single herb Cor %); V indicates that the compound has been detected, and blank indicates that the compound has not been detected. a-(25,3R,4S,55)-

2-hydroxymethyl-2-methoxy-3,4,5-trihydroxy-tetrahydrofuran; b-8R-hydroxy-10-hydrosweroside or 8S-hydroxy-10-hydrosweroside; c-7R-O-methyl

morroniside or 75-O-methyl morroniside.

Ots 6
Trs-]2
APAs 7
R Fis 10
® Tas 6
Irs 19
DAs |64
) L T 1 1
0 20 40 60 80
o

3 AP EMUFRSDHE

Fig. 3 Distribution of different chemical constituents from
drug-pair PAC-Cor

WTEmE — IRAR 3 K3, KB SR T O T
W o X T Trs BOSERE, A B RAFIE H O R
F OB T 5 AL . HoO 7011 CH3OH. ik
KGR AR E P A A TR A Il i 5, AR
s 1707 1) CO FHEHER M. o G Hdfe 2 7 7 s

FELGR IR T 19 AR Irse ZERIMEIE
T AR IS i N AL o A I TR R, U C44
DR B IS TR) AN 2R T Sty 5 SR IR — B, o

TR T 3 SCHRARE — E U, SN C44 Oy Sk
Ho I C17 MRAESCHRAIEEXUS, g C17 %EN

loganic acid. ZE{RAHh, I8 S8R R A S STk
el xRS, 0 €28, C34. C36. C53 1 C58
B —H %€ N cornin. berberis. logmalicids A/B-

cornuside IV Fll cornuside Il X T ZLIR A Ja Bk bl
B, EIEETEARNT, ¥ C27 4411 miz
407.156 3 [M—H]"HJ#E> T2 TU, H 3 EHRE
7 5 I EE R A 2 BB iR 2k . HoO 230 FF1 CH30H. H
I G K 2 ANERE 1 - 4 e 25 A4 T AR ] e =,

SRIGMEE 1 4 FI CO. FLARB I A 24 )7 2038
R 2, BTSSR 7 U SO
— 205, WhiAVE C27 NS . AR R &S
XTREH LT, W C39 S5 B ST . i,
T I U TR AR B SCRR AR 1R R DS), U €55
Hi 455E secoxyloganin. IS X b 225 SCkEdE, HE
W% C80 A cornuside O BYH: SR 4AIS], 25 A AT
ARG RIED), 1§ C13. C37. C43. C45. C54.
C56. C72 /3% CO-1. CO-2. CO-3. CO-4. CO-
7. CO-8 fil CO-14.

3.1.3 Flsth&EMnse i Bl o i, fE25 %)
FEE A LRGN R] 10 ASER Fls (LAY . 35 e
TR GRS, 102 R I E AR
Bty Ak, WL, PR SNE 2 C R REE
HHEE C PR M4 AFI B E T, CHIEH
HEWE J2 CO (28)+ HCO (29). CO, (44) 251 E 2L,
Hor A R /N7, AT AHERT I EE RS )
BAREE. C MR A -0 T B e A
HER . W C81 LR B I (R R — e ¥ 5
Mt e 0 IR — B, U6 C81 # A i R ). @
Tk ARG HE T P £ B R ()R SRR (R LK, 0% C69
Y NPT o XL SCER B ESRED), HEWTE CT3 N
Wi Bz 2R -3-O-B-D- Ptk Wi ] 267 B 1 BlCHL e ) Ak o 2R A
M, IE IR B AT AR AR S SCHRER 10T
EL201, 1 C5. €66+ C70 F1 C76 437 ¥ % 58 K 7E3
-3-0-B-D-F-FL0E . i 2 -3-0-0-L- FR 2= HE-(1-6)-
B-D-F-FLHEE . Mt B 3 A AR AL 251 -3-0-B-D-F
R ARy AL N

3.1.4 Tas 1 APAs (WAMIMEE (LR Itk
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MZE] 6 A Tas t &) X TR BB S E,
HARBME P Z R BT IR (galloyl, 152,
FRBEATE I (162) KWEIRFI28 IRV BRZ4 R
(C2H402, 60+ C3HgO3, 90D, X b SRk i A4 21,
e C15 iy 2,3-di-O-galloyl-B-D-glucoside {3
SRR A, i@ 2,3-di-O-galloyl-p-D-glucoside
BH e A A 1 SRR A 5 SRS 1R ox B R1-220,
HllgE C10. C14. C38. C64 1 C79 43 HH %€ N
® B T R -4-0-B-D- % % ¥% # . gemin D .
tellmagrandin I B{H 741K 1,2,4,6-tetra-O-galloyl-B-
D-glucoside 1 1,2,3,4,5-penta-O-galloy-B-D-glucose »
APAs WEWIEHEZ Ny REEAR I, R
i 5 k% H,0. CO. CO, 2 HCOOH %5311, 75
2% A E] 7 A APAs (b &Y, Bt 5% ik
bt xf , #E W ¥ C78 A pinoresinol-4-O-B-D-
glucosidel'®l, ZEARIHh, @A BT IR AR X
SCEREHE T L1, g C8. C19. C20. C29. C33
H1 C46 I %58 MMMERR S iR . 3,4- LR
R . meliadanoside B~ 7% & B2 F G« WNMERR Bl H 7
FJARFI hydroxycinnamic acid.
3.1.5 Ots tEWMEE 2%t Ots a2
FE=l . SR AR . R Trs (LAY
2B A U sy 2 — 01, (HFEZHSEE 2 A=
TS . W C86 LR B I ] AR 77 2\ 5 B
i o} B — 2, TR 3R 7 30 SR RaE — #0221,
AR 0 R S DG 22 SRV A
& C84 #7% %€ N arjunglucoside 112,
FEMETERART, B C18 [MHED T3 TiEN
m/z 125.025 6 [M—H]", Z&iH 5 H 7308 CeHgOs,
FERA BTN Mz 107.016 4 [M—H—H,0], il
1 225 CHRIRIE 22, HEDIE C18 A BEIERA 5 5-
hydroxymethyl-2-furfural. 7£1EE 7R, 1§ C82
(FIHES> T B 706y m/z 410215 5 [M+NH4]", 5
TN CaHsO7, ZHWE A miz 231.137 6 [M+
NH;—Glc]" A1 213.126 4 [M+NH4—Glc—H,0T*, %}
U SCRRECHER), MG C82 AT FALERIE ik ik &
¥y cornucadinoside A . 2, Bt 5-hydroxymethyl-
2-furfural I cornucadinoside A FZ g A 43T J S
BRBE B X ER4251, I C1. €24 C4 1 C6 7Tl B
KENBEATR SERBR. (25,3R48,58)-2-F H 3-2-
FH 4R JE-3,4,5- = F3 kDY SR e 1 3P SRR R R
3.2 Zxt. BRARS o REARERR
SRR - L2 B 20 KR R L AT 114 ANk

gy, H EE R Tk A PR S . B
RIATEE, 5 HIRZAH S R H b, 3#
WHEATTFE SR o BV R, T 20 B AR 1)
PRAR A R .

321 MM SRR s AR DR B4 6 B A B
BCAL RO TS s AR S A Bt 1 2 B
Y, BABOIER, HARNGHES BRI
I, IR EXP0 )5 R, ORISR
RAFST R IARZGH S0 2 ] 5 Skl Hh 5 Sl Al
IR SR A XU 2R s A 50 B A P o PR LR
FUARIGIERS . H T HEBMER, 2, ImARM
FH 32 BRI o A S0 45 FEAR WY J By AE e AT Ll 2R B
Je s FL s AR ) Rl 2 S R I B AR R
%o AN EEE DDAs I 251 MDAs i A= P55
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associated with PAC and drug-pair
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