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Abstract: Naozhenning granule, which is composed of 11 herbal drugs, is mainly used in the treatment of
concussion, cerebral post-traumatic syndrome. As the chemical composition of Naozhenning was complex, the
ultrahigh performance liquid chromatography coupled with hybrid quadrupole-orbitrap mass spectrometry was
applied to identify the chemical constituents rapidly in the Naozhenning granule. By analyzing the retention
behaviors, accurate molecular weight, the fragmentation pathway, and comparison with the MS data from the
standards and references, as well as the automatic identification by the Compound Discover 2.0, a total of 161
compounds were identified or tentatively deduced, and the sources of constituents were also confirmed. The
compounds identified in Naozhenning granule included 9 iridoids, 8 butylphthalides, 26 flavonoids and flavonoid
glycosides, 8 phenolic acids, 8 monoterpenoid glycosides and 9 alkaloids, as well as the common compounds
in the herbal drugs, such as organic acids, amino acids, and sugars. The chemical composition of Naozhenning
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was studied for the first time, which provides a scientific basis for the quality control and document of effective

materials of Naozhenning granule.
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Figurel Tota ion chromatogram (TIC) of Naozhenning granule
in negative mode (A), TIC of Naozhenning granule in positive
mode (B). The peak numbers in A and B were in accordance
with table 1 and 2, respectively
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Figure2 Fragmentation process of oxypaeoniflorin
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Figure3 Fragmentation process of salvianolic acid B
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D: Rehmanniae Radix; G: Radix

Angelicae Sinensis; C: Citrusreticulata; S: Radix Salviae Miltiorrhizae; L: Pheretimaaspergillum; M: Cortex Moutan; Z: Ziziphi Spino-

sae Semen; X: Chuanxiong Rhizoma; R: Bamboo bark; B: Seed of oriental arborvitae; F: Poriacocos.

a ldentified by comparing with

the standards; b: Identified by comparing with the MS data from reference; c: Identified by Compound Discover 2.0; d: Identified by

pseudo molecular ion peaks.

HA: p-Hydoxyphenylactic acid; DHA: DL-4-Hydroxyphenyllactic acid; HOG: Hespe-retin-7- O-glucoside;

CMGC: Cortex Moutan glycosides C; RI: Rehmannioside/l so-rehmannioside; BOHD: 4 H-1-Benzopyran-4-one, 5-hydroxy-2-(3-hydroxy-

4,5-dime-thoxyphenyl)-7,8-dimethoxy; ATTPLI:

Cyclo ( L-alanyl-L-threonylglycyl-L-threonyl-L-phenylalanyl-L-leucyl-L-isoleucyl);

GSPLLPT: Cyclo (glycyl-L-seryl-prolyl-L-leucyl-L-leucyl-L-prolyl-L-tyrosyl)

No. /r'tnF;n Identification h:g::;':r [I\/I[E/II—; CHé(ID], Zr‘;:: Fragmentaion Source
1° 119 Rehmannioside DM CoHipOrp 6852182/~ -0.6 667.2159, 523.161 2, 179.055 4, 361.110 4 D

2° 123 D-Glucosamine CeH1sNOs  178.0714/— 2.8 160.060 7, 142.050 1, 124.039 5 GM,Z,C, X
3" 126 Stachyose CauHi2On 6652141/~ 0.9 5451755, 503.159 2, 485.149 7 D

4° 127 D-Raffinose CigH3016  503.1615/— 1.8 485.162 6, 443.140 3, 383.119 4, 341.108 5,323.0986 D, S

5° 129 D-(+)-Mannose CeH1206 179.0555/- 2.8 161.044 8, 131.033 8, 113.023 7, 89.023 4 All

6° 132 Gluconic acid CeH1207 195.0505/—~ 3.0 177.0397, 159.029 2, 141.018 5, 129.018 5 D,SZ,M,G,

X

7° 134 D-(-)-Quinic acid C7H106 191.0555/—- 2.6 173.044 8, 155.034 1, 147.029 3, 137.023 4 G S X,M,C
8" 135 Sucrose CiH2On  341.1086/— 23  179.0555, 161.044 9, 143.034 1, 89.023 4 All

9° 169 2-Furoicacid CsH40s3 111.0078/~ 1.8 83.0129,67.0179 All

10°¢  1.71 Citric acid™ CsHgO7 191.019 /- -05 173.008 4, 129.018 4, 111.007 8, 147.029 0 All

11** 178 Catalpol™ CisHzOpp 3611139/~ 2.8  199.060 5, 169.050 0, 331.066 9 D

12°¢  1.86 Succinic acid®? C4HeO4 117.0184/— 1.7 99.007 8, 73.028 5, 55.017 9 All
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No. /r;?n Identification l\ﬁ):::l? [I\/I[E/II—; CHé(ID], ngomr Fragmentaion Source

13° 189 Galloyl-glucose!*”! CisHiO10  331.0667/— 21 271.0458,211.024 3,191.019 1, 169.013 5 M

14°  2.03 RehmanniosideA™ CaHzOs 5231667/~ 1.9 505.167 3, 361.131 3, 323.096 8, 199.060 8 D

15%P¢ 214  Gallic acid!*” C7HgOs 169.0135/- 2.4 125.0236,97.028 4 Z,M

16° 225 Danmelittoside!” CisHz:010 3611140/~ 3.0 199.060 8, 179.055 6, 161.044 9 D

17° 244 Peony glucoside B™*” CigHoO1s 4631091/~ 1.9 463.109 1, 403.088 0, 373.077 7, 343.066 9, 301.056 4 M

18" 288 Aucubin™! CisH2209 3451187/~ 2.0 327.1280,309.108 9, 183.066 1, 165.055 2 D

19°  3.06 Vanillic acid™® CgHgOx 167.0342/~ 1.8 152.0108, 137.023 0, 139.039 3, 123.044 3 X,Z,S,GB

20" 3.06 Pseudolaroside B*® C14H100 3200876/~ 2.7 167.0342,152.010 7 Z,B,R

21° 310 Tanshinol!®¥ CoHgOs 197.0450/—~ 3.0 179.034 4, 151.039 4, 135.044 3, 123.044 2 S

22 313 HA® CgHgOs 1510393/~ 2.0 133.0285, 123.044 3, 107.049 3, 93.033 7 R S X,G B

23" 343 Dihydrocatalpol CisH24O10  363.1288— 0.8 D

24> 351 Protocatechuic acid®Y C7HeO4 1530186/~ 2.6 141.9117,109.028 6, 123.901 0, 110.031 9 S, X,GC,F
B,R L

25" 441 Neochlorogenic acid®?  CygH1s00 353.0877/- 2.8 353.0876,191.055 6, 179.034 3, 173.045 0 Z,X,G

26° 499 DHA CoH1004 181.050 0/~ 2.8 163.039 3, 135.044 3 S Z

27" 522 Leonuride C15H2400 3471347/~ 32 D

28" 562 Protocatechuic aldehyde!® C;H¢Os 137.0236/~ 2.2 119.0130, 109.028 5, 108.020 6 All

29° 679 Geniposide!™” CiHaOp  387.1295/— 2.3 2250760 D,R

30%® 7.05 Chlorogenic acid!*#?4 Ci6H1800 3530877/~ 2.8 353.0876,191.055 7, 179.034 0, 173.045 4 X,Z,G C

31"  7.20 Oxypaeoniflorint*” CaHxOr, 4951506/~ 1.8 465.141 1, 333.098 0, 165.055 0, 137.023 6 M

32%P 752  Cryptochlorogenic acid®  CygH1500 353.0877/- 2.8 353.0874,191.055 6, 179.034 3, 173.044 8 X, G

33*¢ 752 Caffeic acidl®! CoHgO4 179.0343/- 2.2 143.864 7, 135.044 3, 104.927 0, 89.023 4 S,D,C ZR

34° 755 Isophthalic acid CgHeO4 1650186/~ 2.4 121.0286 G Z X,C

35°¢  7.82 Benzoic acid!'® C/HeO2 1210286/~ 1.6 93.0337,77.0385 Z,M,C,F,B,
ZL

36° 7.87 Ajugoside CiHsOpp  389.1448— 15 D

37°  7.97 6-Methoxysalicylicacid ~ CgHgO4 167.0343/—- 2.4 123.0443,121.0289 G X,C

38° 8.80 2-Hydroxycaproic acid CeH1203 131.070 5/— 15 85.0648 X, G

39" 885 Paeonolide™” CaH:01;  —/505.1599 1.4  459.150 8, 293.087 8, 165.055 0 M

40° 8.88 Apocynin CoH1003 165.054 4/ -1.2 M

41° 889 Vicenin I11 CoHaoO1s 5931512/~ 1.8 503.1200, 473.108 8, 413.087 1, 383.077 1, 353.066 6 S

42° 926 Paeonolide!*” CaHxO1;  —/505.1544 -1.6 459.150 9, 293.088 0, 165.055 0, 233.066 1 M

43> 936 Galloyl-oxypaeoniflorin™ CgHs055 — 647.1619/- 1.8 509.128 8,399.093 1, 313.056 7, 271.045 2, 211.0243 M

44> 944 p-Coumaric acid!*® > CoHgOs 163.0393/~ 1.8 162.8384, 159.859 2, 145.861 5, 123.9455,119.0493 R,Z,S, G, C,
R, L

45 950 Purpureaside C CasHiOo ~ 785.2504/— 0.6 D

46  9.81 Salvianolic acid F1?! C17H1406 313.0719- 41 269.0817,159.044 4 S

47%° 995 Paeoniflorin™” CpHxOn  —/525.1611 15 5251612, 479.155 6, 449.154 5, 327.108 9, 165.0549 M

48° 1021 3-Phenyllactic acid CoH100s 165.055 0/~ 2.4 147.044 4,127.869 9, 119.049 3, 101.038 8 Z,D,M, X, C

49" 1042 JionosideA CasHigO0  799.2662/— 0.8 D

50%"¢ 1054 Ferulic acid™? 24 CioH1004 1930501/~ 3.1 193.050 1, 178.026 5, 149.060 0, 134.036 5 G X,S,GC

51° 10.65 Isoferulic acid!*? CioH1004 193.0503/~ 4.1 178.026 5, 149.060 1, 134.036 5 G X,S,GC

52** 1072 Spinosin™ CosHaO15 6071668/~ 1.8  607.167 0, 487.126 2, 445.114 6, 427.103 2, 325.0718 Z

53 10.84 Suffruticoside B/D* CoHz0O15 6111619~ 21 4450985, 343.067 7, 169.013 6 M

54° 11.35 Acteoside!™ CaoHzs015 6231980/~ 1.6 461.1665, 161.023 7 D

55° 11.36 Galloyl-paeonifiorint®  CyHgpO1s 631166 9/— 1.9 509.131 3, 479.119 4, 399.092 4, 313.056 5, 169.0136 M

56° 11.65 Salvianolic acid H/I 21 CyH2O1,  537.1012/- -2.8 339.0509, 295.061 1 S

57 11.68 Jionoside B CaHsoO0 8132825 17 D

58° 11.72 Rehmaionoside A/BM CioH340s 389.2182/- 31 43522344 D

50° 11.75 Salvianolic acid DY CxH1g010  417.0827/- 2.6 417.0828,197.045 1, 175.039 4, 157.028 7 S

60° 11.90 Isoacteoside!™ CaoHssO15  623.1975/- 0.8 461.166 8, 161.023 7 D

61° 1235 Sdlicylicacid C/HeOs 137.0236/- 2.2 109.028 4, 93.033 6 G D,M, X, C
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No. /r;?n Identification h?g::ljlaar [I\/I[E/II—; cHg(lj]* ;Epr‘;: Fragmentaion Source
62" 1245 Rehmanniabitter CieHs0s 3451557/ 3.8 183.1020, 179.055 5, 165.091 4 D
glycosides™
63" 1260 Rosmarinic acidl®! CigHi10s  359.0770/— 25 359.0775,197.0450, 179.034 4, 161.023 7, 133.028 7 S
64° 1271 Azelaic acid CoH1604 187.097 0/~ 2.7 169.086 3, 125.096 3 All
65° 1271  Salvianolic acid A?Y CosH2O10 4931139~ 2.0 493.1140,313.071 5, 295.061 1, 185.023 9 S
66° 12.74  Lithospermic acid®! CoH22012  [M+M-H]: 2.8 537.103 6, 340.898 9, 295.060 6 S
1075.216 9
67° 1315 HOGM CpH2On  463.1246/— 2.4 3010716, 271.064 5, 229.024 9 c
68°° 13.30 Salvianolic acid B! CasHs0016  717.1463/— 1.8 519.092 8, 339.050 5, 321.040 0, 295.060 5, 279.0296 S
69" 1355 BOHDM CiH1g0s  373.0924/— 1.6 345.098 5, 358.069 5, 343.082 4, 313.072 8 C
70" 1378 cmeGct? CaoHz013 599176 9/— 1.7 551152 2, 477.139 7, 447.129 9, 431.135 5, 281.066 7 M
71° 1392 Salvianolic acid E/ CasHz0O16  717.1461/— 15 717.1458, 519.093 3, 339.050 9, 321.040 5, 295.061 S
Isosalvianalic acid B?Y 2,279.029 8
72° 1415 Salvianolic acid C#! CosHaO10  491.0984/— 2.2 311.056 1, 293.045 7, 265.050 6 S
73" 1445 Benzoyloxypaeonifiorint® CgHs013  599.176 9/~ 1.7 569.164 7, 477.138 5, 137.023 6, 121.028 6, 165.0550 M
74° 1483  3-tert-Butyladipic acid CioH1504 2011128/ 35 183.1021,157.1226,139.1121 All
75° 1489 RIM CaiHaO1s  651.2296/- 2.0 475.1839,193.050 3, 175.039 4 D
76° 1635 GSPLLPT® CassHssN/Og 7263829/~ 1.1  726.383 8, 696.372 0, 697.378 7, 590.330 5 c
77° 1650 Benzoyl paeoniflorin™  CgHspO1, /6291880 2.4  583.182 3,553.171 5, 431.135 3, 165.055 1 M
78> 17.78 ATTPLI™ CaHssN7O9  702.3830/~ 1.3 702.381 3, 658.356 0, 615.333 9, 614.330 6 c
79%° 17.85  Jujuboside Al CsgHosOzs /12516011 0.6 z
80" 1836 Jujuboside B! CsoHesOx  —/1089.5475 -0.1 Z
81° 2048 a-Estrdiol CigHO,  2711702/— 3.7 S

Table 2 Chemical constituents identified in Naozhenning granule by UHPLC-MS in positive mode. & Identified by comparing with

the standards; b: Identified by comparing with the MS data from reference; c: Identified by Compound Discover 2.0; d: Identified by

pseudo molecular ion peaks. DF: N-(2,4-Dimethylphenyl) formamide; ANDA: 9-Amino-1,3,9-nonanedicarboxylicacid; GHIA: 3 SN-
glc-3-hydroxy-indoleaceticacid; AEOA: (S)-2-{[(benzyloxy)carbonyl]amino} -5-ethoxy-5-oxopentanoic  acid; GHIA: 3 R-N-glc-3-
hydroxy-indoleacetic acid; ODDA: 9-Oxo-10( E),12(E)-octadecadienoic acid

No. r::/n Identification l\?g:;c;l:r [['\'\; ::\_: ;]Z ;Epr‘;: Fragmentaion Source
1° 121 Lysine? CeHuN0, 147.1129/~ 0.7 130.0865 All
2° 1.24  Arginine?? CeHuN4O, 175.1190/~ 0.6 116.0708 All
3 1.26 Choline CsHisNO  104.1073/— 2.9 87.0444,69.0340 All
4° 1.32 Proline CsHoNO,  116.0708/— 1.7 98.984 4, 70.065 7 All
5° 134 Glutamate!® CsHoNO,  148.0604/— 0 1350500 All
6° 1.34 DL-Stachydrine C/HisNO, 1441019/~ 0 1021500, 84.081 2 All
7° 142 DF CoHuNO 1500914/~ 0.6 135.067 9, 132.080 8, 117.057 8 G S D, X,
c
8° 1.67 Phenylephrine CoH1sNO,  168.1020/— 1.2 1500915
o° 1.68  L-Pyroglutamic acid CsH/NO;  130.0501/— 2.3  102.0553,84.044 9 All
10° 170 Adenosine®? CioH1sNsO; 2681040/~ 0  136.0618,119.0356 All
11° 1.70  Hypoxanthine'®? CsH4N,O  137.0459/— 0.7 119.0357,110.0351 L,S X, R
12° 171 L-Tyrosine CoHuNOs 1820813/ 05 165.054 6, 147.044 0, 136.075 7 All
13° 1.74 Tyrosinel?? CoHuNOs 1820812/~ 0  165.054 6, 136.075 7, 119.049 3, 107.0497, 950496  All
14° 1.77 Guanine? CsHsNsO  152.0568/— 0.6 135.030 2, 110.035 3, 55.029 9 All
15° 1.91 Glutarylcarnitine!®? CpH2NOs  276.1440/— -0.7 258.1335,230.138 6, 212.127 9, 170.117 8, 144.1019  All
16° 2.05 ANDA® CioHzNOs 2761439/~  —1.0 258.133 5, 230.138 6, 212.128 2, 170.117 3, 161.068 3 All
17°¢ 213  L-Norleucine® CeH1sNO,  132.101 9/ 0  86.0969,69.0704 All
18° 2.10 Pyrogallol CsHeOs 1270391/~ 08 109.0286 All
19° 2.83 GHIAM Ci6H19NOg  370.113 8/— 1.4 352.100 6, 308.113 1, 290.101 8, 272.114 3, 232.0716 Z

20°°  2.94 L-Phenylalanine!®? CoHuuNO,  166.086 2/~  -1.2  149.059 5, 120.081 0, 103.054 5, 91.054 4, 77.039 2 All
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No. min Identification formula [M+Na]* Jppm Fragmentaion Source
21° 3.0l 5-Hydroxymethyl-2- CsHeOs 127039/~ 0.8 109.0287,99.044 3 All
furaldehyde
22° 3.02 Fructosephenylalanine®®  CisH;NO; 3281389/~ -0.6 310.128 3,292.117 6, 282.134 2, 264.122 7,178.0861 L, S, D, M,
X,C R
23° 3.02 AEOAM™ CisH1gNOs 310127 7/- —2.6  292.117 7, 264.122 9, 178.086 1, 166.086 2 L,S D, X,
G
24° 3.05 Isovanillic acid CsHgOs 169.0495- 0 X,Z,S G
B
25° 3.08 GHIAM CisH1oNOs  370.1130/— -0.8 352.100 7, 308.112 9, 290.100 2, 272.112 6, 208.0605 Z
26°¢ 539 L-Tryptophan'®? CuH1N,0; 205.0975- 2.0 188.0706, 159.091 7, 132.080 7, 130.065 1, 118.0653 L, Z, S, M,
X,G C
27° 562 25-Dihydroxybenzaldehyde C;HeOs 1390391/~ 0.7 121.0286,111.044 3,102.948 4 All
28° 585 N-Glc-indoleaceticacid™  CigH10NOg  354.118 3/— 0 188.070 6, 174.054 9, 146.060 2, 128.049 6 z
29° 6.75 6-Glc-coclaurine™ CasH2oNOs  448.1963/—  -0.7 286.143 7, 269.117 0, 237.090 8, 219.081 4, 209.0959 Z
30° 6.81 N-Glc-indoleaceticacid™®  CigH1gNOg 354.1183/~ 0 188.070 6, 146.060 1, 128.049 7 z
31° 7.72  6-Methylquinoline CioHoN 1440809/~ 0.7 128.9509, 126.955 2 z
32° 8.64 Coclaurine™ Ci7H1oNO;  286.1436/— -0.7  269.117 0, 254.094 1, 237.090 8, 219.080 6, 209.096 1  Z
33° 8.67 Morphine Ci7H1oNOs  286.1436/—  -0.7  269.117 0, 254.094 1, 237.090 8, 209.096 1 z
34° 8.86 Juzirine!™® Ci7H1sNO; 282112 5/— 0  238.0387 188.0708 z
35° 890 MelosideA™ CaHaO1s  595.1653/—  -0.7 379.080 8, 367.084 0, 337.070 6, 313.071 5, 283.0610 Z
36° 9.20 Zizyphusine!™ CaoHaaNOs™ [M]*: -0.3 297.1120, 282.088 6, 265.085 8, 237.090 9, 222.0674 Z,B
342.169 9
37’ 9.27 Magnoflorine!*® CaoH2sNO,  342.170 1/— 0.3 3421699, 311.127 0, 299.127 7, 297.112 0, 282.0886  Z,B
38° 9.56 Naringenin CisH120s 2730757/~ 0  171.0287,153.018 3, 147.044 1, 119.049 3 c
39® 1011 Lotusine!™ CioHuNOs™ [M]*: -0.3 237.0916, 209.096 3, 165.069 9, 137.059 8, 107.0495 Z
314.1750
40° 1044 Camelliaside B[ CaHagOw0  727.208 3/— 0.4 5951630, 449.114 4, 287.054 7 z
41 1059 Quercetin CisH100;  303.049 9/— 0 M
42°  10.69 Neodiosmin CagHsO15  609.1808/— 0.8 591.166 0, 447.128 3, 327.086 1, 285.075 3 z
43" 1081 Senkyunolide H/I[*2 CioH1604 2251118/~ —-1.3  207.101 8, 189.091 2, 164.042 3, 161.096 1 G X
44%°¢ 1185 Naringin!*¥ CaH3014  581.186 8/ 0.7/ 435.1281, 401.123 0, 383.111 7, 273.075 6 c
603.168 4 0.3
45°  11.85 Prunin CuH2O0pp 4351285 0 399.107 1, 273.075 7, 147.044 1, 119.019 2 c
46"  11.95 Perlolyrine CiH12N,0,  265.097 3/— 0.7 X
47" 1232 Senkyunolide-N CiHis0s 2271277/~ 0O X
48*°¢ 1262 Hesperidin!* CagHaO15 611197 7/ 1.1/ 557.158 6, 465.139 1, 449.144 4, 303.086 3, 177.0546, C
633.179 6 11 1510751
49° 1262 Hesperetin CiH1sOs  303.0863—- 0  177.0546,153.018 2 C
50° 1265 Obacunoic acid CaxH30s 4732173/ 0.6 4552051, 427.2115, 413.194 5, 395.183 9 c
51%° 1269 Swertisin™™ CuHa2:O10  447.1308/— 49 411.1070, 327.085 9, 297.075 7 z
52°¢ 13.31 1,4-Dimethoxyanthraquinone CigH1204 269.0807/- 04 S
53° 1368 Senkyunolide H/I!*%%¥ CioH1604 2251120/~ -04  207.1017, 164.042 3, 161.096 1, 179.106 2 G X
54° 1394 Mucronine J*° CaHaoN4O; 4853117/~ -1.0 221.080 6, 207.065 4, 114.124 9 z
55¢  14.82 6'-p-coumaroylspinosin CagHaoO17  769.2308/— -39 z
56° 1512 Poncirint* CoH34014  595.202 1/ 0 433.148 9, 415.138 1, 397.128 3, 353.100 9 C
617.1838
57° 1513 Sakuranetin CiH10s  287.0911/- -1.0 171.0286, 161.059 6, 153.018 1 c
58%° 16.26 E-Butylidenephthalide!***® Cp,H,0,  189.0911/~ 05 189.0910, 171.080 4, 143.085 6, 105.033 8, 153.0695 X, G
59° 1658 Narirutin™ CoH3014  581.186 5/ 0  419.1335, 404.110 1, 389.086 5, 371.076 2 C
603.168 4
60 1692 SanjoinineA CaiHiaN4O; 535.3278/— 0O z
61° 17.21 Paeonol*” CoH1003 167.0303/~ 0O 167.030 3, 149.059 8 M, X,S G
62°  17.72 Sinensetin/lsosinensetin®™  CyHnO; 373128 2/— 0 373.128 0, 358.104 0, 343.081 2, 328.058 8, 313.0699 C
63¢ 17.76 JoglutinA CioH15ClOs  251.068 1/— 0 D
64° 17.87 ODDA CisHz00s  2952265/— 0.7 277.2161,259.204 9 All
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tr/ . Molecular [M+H]"/ Error )

No. min Identification formula [M+Na]* Jppm Fragmentaion Source
65°° 17.98 Z-Butylidenephthalide™®*¥  Cp,H,0,  189.091 1/— 0.5 189.090 9, 153.069 9, 143.085 6, 105.033 8 X, G
66° 18.12 E-Ligustilide!*>*3 CioH140;  191.106 8/— 05 191.106 3, 173.096 1, 163.111 5 X, G
67° 18.24 Butylphthalide*? CioH140; 1911063/~ —2.1  173.096 1, 145.101 1, 117.069 7 X,G
68"  18.34 Sinensetin/lsosinensetin™  CyHxO; 3731283/ 0.3 358.103 7, 343.081 0, 328.056 8, 313.070 4, 315.0859 C
69° 1839 56,74- CioH1s0s  343.117 6/— 0  328.094 1, 313.070 6, 285.075 6, 153.043 6, 181.0129 C

Tetramethoxyflavone!*¥
70° 1842 Limonin CaH30s  471.2014/— 0.2  471.2013,453.190 2, 425.196 0, 367.191 9 C
71° 1874 3567,3,4- CaH20s  403.1387/ 0/ 388.1129,373.091 7, 358.068 1, 343.043 2, 327.0858, C
Hexamethoxyflavone!*! 4251205 -05 1650550
72°¢ 1893  Nobiletin™¥ CuH»0s  403.139 0/ 0.7/ 403.1387,388.115 1, 373.091 8, 358.068 3, 343.0447, C
4251208 -0.2 327.086 4, 165.054 7, 345.097 0
73> 1897 56,74- CioH1s0s  343.117 6/— 0  328.0938, 313.070 4, 285.075 9, 282.088 4, 327.0858 C
Tetramethoxybaicalein¥
74 1911 SanjoinineB CaoHaoNsOs 521.3120/— -0.4 z
75" 1947 Senkyunolide A2 CiHig0,  193.122 5/ 1.0 1751117, 147.116 9, 137.059 8, 119.085 7 G X
76°¢  19.47 Tangeritin CaoH20; 3731284/ 05 358104 3, 343.081 1, 328.057 9, 313.071 4, 315.0851, C
299.055 1, 271.060 2, 211.023 4
77° 1996 Linolenic acid®>% CigHa00;  279.2316/- 0.7 149.023 3, 137.132 4, 135.116 4, 123.116 9, 121.0285 L,Z
78" 2025 Z-Ligustilide!'*™ CioH140,  191.106 7/— 0 191.106 6, 173.096 1, 163.111 7 X,G
79° 2058 1-Tetradecylamine CuHaN 2142529/~ 0 1955350, 171.091 8, 149.940 3 B
80° 21.08 Cryptotanshinone CioHx0s  297.1487/— 0.7 297.1485,279.137 9, 264.112 7, 251.142 9 S

Table3 The mz Cloud best matches of chemical constituents identified by Compound Discover 2.0

Negative mode Positive mode
No. Best match/% No. Best match/% No. Best match/% No. Best match/% No. Best match/%
2 94.5 4 73.9 90.5 4 90.0 6 99.0
5 65.8 6 89.8 65.8 8 88.9 9 86.8
7 90.9 9 86.0 12 84.1 17 75.7 18 78.4
10 79.8 12 729 20 88.4 21 85.2 24 83.8
15 84.9 26 63.2 26 71.2 27 88.9 31 74.1
33 83.6 34 59.7 33 62.7 38 94.6 42 51.6
35 82.1 37 85.0 44 79.2 45 824 48 89.2
38 67.4 40 71.8 49 94.8 50 65.9 52 70.6
438 84.7 50 79.0 57 62.2 65 81.2 70 83.7
61 65.4 64 88.3 72 89.9 76 89.4 79 82.2
68 79.9 74 79.7 80 91.2
81 84.7
4 RETHREEGLIEIE itip
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