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Abstract: Objective To investigate the chemical composition of Jingfang Ganules (3#IF5 %), and analyze its fragmentation
pattern. Methods The volatile and non-volatile chemical components in Jingfang Granules were qualitatively analyzed by GC-MS
and UPLC-Q-Exactive MS in positive and negative ion mode, respectively. Results A total of 24 compounds (19 terpenoids, two
aldehydes, two esters and one aromatic ether) were identified by GC-MS. And a total of 85 compounds, (25 coumarins, six lignans,
15 flavonoid glycosides, 15 flavonoids, nine organic acids, five glycosides, four triterpenoids and six other compounds) were
identified by UPLC-Q Exactive MS and combined with reference materials, related literatures and database retrieval. Conclusion The
separation and identification methods of Jingfang Granules by GC-MS and UPLC-Q Exactive MS were established, which provided a
foundation for further research of pharmacodynamic material basis of it.
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{R¥F 20 min. HEFE RS 200 °C, ikt 10 0 1,
ARURE 1.0 mL/min, #EREEA 0.1 pL.
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eV, AR IR A 230 C, iR &
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2.2 UPLC-Q-Exactive MS &1
221 OiE% Mk  Waters ACQUITY UPLC HSSCis
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The corresponding compounds of peaks 1—24 are shown in Table 1
1 FIBAEHRL GC-MS REFRE

Fig. 1 GC-MS total ion flow diagram of Jingfang Granules
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The corresponding compounds of peaks 1—>50 in figure I-A are shown in Table 2, The corresponding compounds of peaks 1—35 in figure I-B are shown

in table 3. In figure Il, 1-neochlorogenic acid 2-chlorogenic acid 3-cimicifugoside 4-ferulic acid 5-nodakenin 6-naringin  7-neohesperidin

8-liquiritin

B2 FHIBFEAL (1) RBSXEB&E (11) UPLC-Q-Exactive MS IE (A). fi (B) BTFHEXMEE TR
Fig. 2 Total ion chromatograms of Jingfang gGanules (1) and mixed standard (1) in positive (A) and negative (B) ions modes
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g gy T E B, DU s RN A
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Table 1 Volatile composition and their relative mass percentage of Jingfang Granules

hac tr/min FRRS 3 o 7 WA IR FHRE 7 5 5% ok
1 8.074 100.16 CeH120 IE CL gl 0.182 izt 25
2 11.747 136.23 CioH1s 2-fr ) 0.495 i
3 12.145 136.23 CioH1s 3- 510101 16.081 i
4 12.860 136.23 CioH1s 610 0.388 [EES
5 13.707 136.23 CioH1s B-7K I 2.308 (S
6 13.917 136.23 CioH1s B- TR J (81112 8.928 (S
7 13.999 136.23 CioH1s T I 0.959 (S
8 14.764 136.23 CioH1s oI AE S 1200 0.415 [EES
9 15.210 136.23 CioH1s 4- 700 0.550 [EES
10 15.393 128.21 CgH160 1E S 70.10] 0.160 i8S
11 15.662 136.23 CioH1s D-Fr e 31.192 i
12 15.720 134.22 CioH14 RIS 6.595 [EES
13 16.067 136.23 CioH1s B-&' 4 (8.10) 1.058 [EES
14 16.621 136.23 CioH1s -2 4789 13.735 [EES
15 18.679 154.25 C10H150 75 R 8 0.179 [ES
16 21.033 154.25 CioH180 7 e ¥ T 42 7.502 (e S
17 21.505 154.25 C10H150 -1 A Bz 16,101 1.000 [ES
18 22.097 154.25 C10H150 oAyl 200 0.245 [ES
19 22.638 164.24 CuH160 B A Ty Y 0.710 PRl
20 23.784 152.23 C10H1s0 A A A 1122 2.837 [ES
21 24617 196.29 C12H2002 Ny 0.567 LEES
22 28.311 204.35 CisHz B-A 77 4812 0.241 [ES
23 29.947 204.35 CisHz AR 0.675 [ES
24 39.225 190.22 C12H1402 A YRR 0.592 eSS
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Table 2 Identification of compounds in Jingfang Granules under positive ion mode
K% tr/min ‘ fﬁm\aﬁﬁ% wE BB AFR WHET (miz) GittRARE A%
S g (X100)
1 521 23516927 23516981 -2.29 VEHIAME CisHz202 235169 27 d UNIFEA
2 1134 19304968 19305009 -268 ZEzEMESL CwHsOs  193.049 68, 177.054 86 by ¢ dy k A&
3 1L77  257.08066 257.08139 -284 J\fliEE: CisHi20s  257.080 66, 239.070 36, 211.075 55, f HHLIRE
163.039 05
4 1249 42116537 42116512 059 HET HM CosHuOs 421,165 37 k %
5 1342 20011720 200.12833 540 )= pulg o CrHieOs 209117 20, 163.111 76, 153.054 28, UNIFEA
116.966 53, 91.054 73
6 1508 34113843 34113890 -138 HEAFHMH CaoHaOs 341138 43, 323.127 66, 308.105 19, k FUFEE
271.095 95, 165.054 75
7 1556 46917035 469.17099 -1.36 FHRREF M CaHosOu  469.170 35, 219.065 41 b itES
8 1647  187.03905 187.03952 251 SRAMEAEEKLE CuHsOs  187.039 05, 159.044 16 c.dvg BUEE
9 1671 30304990 30305048 191 MZE CisHO7 303049 90, 257.080 72 a. g h. k #HHEEE
10 1688 43311227 43311347 277 AU G-T-HIERET  CaHaOn  433.11227,273.060 21 j At
11 1698 27307571 27307630 -216 MifE CisH1205 273075 71, 255.065 16 e E e
12 1711 257.08066 257.08139 -2.84 MEXK CisH120s  257.080 66, 148.047 55 j EES
13 1761  307.11863 307.11816 153 JHEKEKM] CisHisOs  307.118 63 b FUFEE
14 1765 287.05557 287.05493 223 ARHZU CisHwOs  287.055 57, 153.018 20 a i E e
15 1771 247.09636 247.09704 275 FEMHHNES  CuHwOs 247.096 36, 229.085 78, 189.054 93, ¢. b. d\ g KFEEK
175.038 93
16 1802 19506627 19506573 277 [EfER" (16202 CioHuoOs 195066 27, 125.023 51 ¢ dv g, j AN
17 1809  409.14783 409.14986 —4.96 EKALHTHIF" 1013163 CoHpOy  409.147 83,227.07335,179.05451 ¢, dv g KR
18 1839 26509720 26509770 -1.86 JIIEWL CisH1N202 265.097 20, 247.085 63, 219.091 32, j ER/LES
206.083 98
19 1998  317.06552 317.06613 192 RRAZE CisH1207  317.065 52, 285.040 50 k E e
20 2022 19103349 191.03444 497 %R CuHsOs 19103349 b %
21 2070 20710159 207.10212 -4.95 3-THidk4-BHATE CipHuOs  207.101 59, 189.091 02, 147.080 52, j KB
133.101 38, 105.070 27
22 2180 30110752 30110760 -350 MK CrHi0s  301.10752,233.04385,187.04036  b.c.g FHEE%
23 2210 24109275 24100195  3.32 I s CoHisOs  241.09275,185.096 63,171.08049  j UNI-E$S
24 2257 24709653 247.09704 -2.06 HAHiHE CuHuOs  247.096 53, 229.085 98, 201.091 17, g FUFRE
175.038 99
25 2258 22118991 22119053 -2.80 p-Sfuf R CisHuO 22118991 d =ik
26 2402 28709085 287.09195 -3.83 HEAHR B CiHuOs  287.090 85, 195.091 83 k E B
21 2447 28507559 28507630 249 &AWE CisH1Os  285.075 59, 253.049 67 [ K
28 2464  247.09651 24700704 -2.14 HESFAEE CuHuOs  247.096 51, 229.085 97 g HORE
29 2519 28507574 28507630 -1.96 ifEE CisHi:0s  285.07574 k lEs
30 2608 48532584 48532670 177 HKX¥E:B CaoHuOs  485.325 84, 467.315 55, 421.310 12, f HHLERK
403.298 46
31 2660 289.10727 28910760  1.14 4 CisHisOs  289.107 27, 207.028 99 d HFUEE
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5 tw/min _ fﬁm\%ﬁ% AE Bk A WRET (i) BHRRE A%
St iR (X109
32 2807  217.04948 217.05009 -2.81 FHfpfEIL252] CioHs0s  217.049 48, 202.025 59 cobod g FUEE
33 2857 35515355 35515455 -281 L-HAMAEEXR CauH20s  355.15155 k BFUER
34 2917 35515382 35515455 206 FiEE] CaHzOs  257.164 81, 185.021 22 c FUER
35 2968 19110667 19110721  2.83 Z-BAANEM CiHuO 191106 67,173.096 47, 117.07010,  j =B
103.054 48, 71.049 93
36 2971 47134674 47134744 149 [RER CaoHesOs  471.346 74,425.340 73 a EEpilNES
37 2974 26908075 269.08139 -2.38 MITHEIEER CisHi20s  269.080 75, 237.055 71 k e
38 2981  217.04959 217.05009 -230 7EiEHMI CiHgOs  217.049 59, 202.026 1, 189.090 33, a. b, g FEEX
185.131 99, 174.127 49, 161.095 54,
158.095 99, 145.100 77, 133.100 78,
129.069 56
39 2087  247.06009 24706065 -227 REAFR CusHuOs  247.060 09, 217.013 24 bod. g HEEE
40 3004 40313800 40313930 -3.22 JIIff KB CaH2Os  403.138 00, 373.091 40 e EES
41 3041 217.04959 217.05009 -2.30 SEhTHiNE CioHs0s  217.049 59, 202.026 14 g FUFER
42 3098 28507559 28507630 -249 TR CiH120s  285.07559 k EES
43 3135  369.13300 369.13382 -222 HEAFGER CauH.0s  369.133 00, 351.122 13 k BFUFEE
44 3146 31508652 31508686 -1.08 HEMTE CuHuOs  315.086 52 k EES
45 3159 27109641 271.00704 -232 SRRk CisH140s  271.096 41, 256.07236,231.10159,  b.c.dv g HFEER
201.054 55, 175.038 91
46 3230 36711623 36711817 -0.80 HEmMBA CaHisOs  367.11523 k UNIE ¥
47 3321  337.10391 337.10760 -5.28 JLH R CaH10s  337.103 91, 256.263 28 k EyES
48 3322 387.14343 387.14437 243 FFERTHIFERY CuHz07  387.14343,327.12259,24508092 ¢ FUEE
49 3400 24511696 24511777 330 MpET A CisH1s0s  245.116 96,203.03439,176.04286  b. d. g FEEX
50 3408 17102918 171.02936 -1.05 % fTEDA CHsOs  171.029 18, 154.946 84 j EpilN B

XTI O E R E LA a- 9T b-BiiRG c-JETE: o e-H5Es FREE: g-ATHA: h-SER -RSEE; IE: k-HE (GR3ED
*Compounds identified by comparison with the reference substance a-Schizonepeta tenuifolia Brig. b-Saposhnikovia divaricata (Turcz.) Schischk.

c-Notopterygium incisum Ting ex H. T. Chang d-Angelica pubescens Maxim.f. biserrata Shan et Yuan e-Citrus aurantium L. f-Poria cocos (Schw.)

Wolf g-Peucedanum praeruptorum Dunn h-Bupleurum chinense DC.

k-Glycyrrhiza uralensis Fisch. (same as table 3)
T —REH Z M INERNAE T B, i
HPE R — 0% 4Lk 25 COL OH. H20. CHs
8¢ OCHs I B 7. DLIEES TR N A4 38
9B, FE [M+HTEI#E s>+ 25106y miz 217.049 59
(C2HsOs), ESRZE L AHEE, 135] m/z 202 [M+
H—CHa]* 1 fr, LA ZE 2 MR E] m/z 174
[M-+H—CHz;—COJ]*#1 145 [M+H—CH;—CO—
COI*# frs BRAEHE > B T EA PSRk 2 34
Pk, 9% m/z 189 [M+H—COJ*. 161 [M+H—
CO—COJ]*#1 133.100 78 [M+H—CO—CO—COJ*
R BRI T3 TSR ek 2 LA
3, 195 m/z 185 [M+H—CHOH] (I Fr, FiES:

i-Platycodon grandiflorum (Jacq.) A.DC. j-Ligusticum chuanxiong Hort.

g2 I, 53 miz 158 [M+H—CH3;OH—
COJ*#1 129 [M+H—CH30H—CO—CO]*# J7 . (Al
I, B 38 WD NI EE R . RFiET
WK 4.

WAL, FEHREBRSEE BA RIIGAE, DL
IESE P& 45 B, 76 [M+H]RHES:
T T8y m/z 271.096 41 (CieH1404), HSEEZ 1
B, 135 miz 256 [M+H—CHs]* #1 201 [M+H—
CHs—C4H7]* W)y Bik2: 1 ANHEEfS, BRIEA T
RIS EIREEWTR, 193] m/z 231 [M+H—
CH3— C,H,]* A1 175 [M+H—CH3z—C2H,—C3H40]"
WER . DR, AW 45 BEYID R e N R RRAT AR .
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Table 3 Identification of compounds in Jingfang Granules under negative ion mode
K5 tamin wﬁwﬂfﬁfm (jli) et AR HBT (i) jjg ies
1 913 129.09226 129.09159 519 pilg CrHu0,  129.092 26, 85.028 27 ch  BHIRE
2 9.63 353.08810 353.08726 2.37 ¥R Y Ci6H809 353.088 10, 191.055 50, 135.04410 ¢ FEW N2
3 1091 33310060 333.09973 261 HYHXK Ci7H1507  333.100 60, 304.558 17, 202.13525 b FERE
4 12.34 35308716 353.08726 —0.28 4L (1631 CisH1809 353.087 16, 191.055 47, 179.034 24, ¢ IR
135.044 10
5 1493 51332180 51332162 057 XD CaiHss0s 513.321 80, 388.876 53, 315.087 74,  f FEW N2
287.092 53
6 1503 34112421 34112365 1.64 HAERIHHTT CisH220s 341.124 21 g B
7 1540 439.18250 439.18763 -1.17 HEHM T CasH2607  439.182 50 k RS
8 1575 14112787 14112794 —049 KRA-2-T/-1-BF  CoHiO  141.12787,113.096 28, 84.02052 | (22
9 1632 469.33370 46933179 4.07 p-HH KRR CaoHa0s  469.333 70, 423.128 66, 243.06558,  k YRS
179.055 48, 161.044 89, 131.033 78
10 1649 57715662 577.15574 152 fHELE Co7H30014 577.156 62 k EV R
11 1699 549.16138 549.16082 1.02 FrfH FAFR2  CyH013 549.161 38, 255.066 28, 119.048 93 k ELREES
12 1768 417.11914 41711856 1.39 H Hif (2324 CztH2209  417.119 54, 255.066 31 k E N
13 17.60 463.08786 463.08776 0.16 4#MkiF CaH20012 463.087 86, 285.041 20, 301.03445  h ELEREES
14 17.62 447.09384 447.09274 246 HnTAF] C21H20011 447.093 84, 285.040 74 ok B
15 17.67 593.15155 593.15065 1.52 1li1Z}-3-O-ZF&HEH CorHa001s 593.151 55, 285.040 41, 271.061 43,  k EV R
119.018 69
16 19.47 579.17175 579.17138 0.64 Mz H" [ Co7H32014 579.171 75, 271.061 49 elk BB
17 20.06 42516139 42516003 3.20 FALRATEHZEREO®  CoHe0r 425.161 39 g BEER
18 20.06 46110931 461.10839 —2.00 M E-5-O-H&EMHF CoH220n 461.109 31, 283.025 12 a ELREES
19 2040 609.18237 609.18195 0.69 s 1~ [2] CasHsO15 609.182 37,447.135 07,285.04926 e LRSS
20 20.83 464.08635 464.08776 2.19 Rt CatH0012 464.086 35, 285.040 71,301.071 44  ah/k  ZEAATFH
21 21.34 549.16150 549.16082 1.24 FHHF 1Y ju-4-A B CosHaO13 549.161 50, 255.066 33 k ELREES
AR 2 123241
22 2148 579.16919 579.17138 3.78 H B H-7,4- 7% CorHsO01 579.169 19, 119.049 13 k TR
*%‘ﬁ:[m]
23 2181 44507794 45507709 1.87 ¥HEH CH1s01 445.077 94, 269.045 59 h ELREES
24 2249 41711954 417.11856 2.35 i EiFl CzH200  417.119 54, 255.066 31 k ELREES
25 2451 583.18243 583.18156 1.49 6'-[i 4 £ 4 L Al CaoHz012 583.182 43, 207.065 32 c VRSN
[iRE]
26 2456 285.07562 285.07630 —2.39 HEALAT#HAHEB  CisHuOs 285.075 62 g BEER
27 2734 57715550 577.15574 —0.42 SEZELTF Co7H30014 577.155 50 k EV R
28 2755 297.04053 297.03992 441 REHhEE CisH100s  297.040 53, 282.017 40 k BHER
29 2857 301.03378 301.03482 -3.45 MEFE Ci6H1406 301.033 78, 286.048 46 e GBS
30  29.32 50333823 50333727 191 EEM CasHuOs  489.136 47, 309.073 12 i =R
31 2976 821.39691 821.39596 1.16 T E L4 Ca2Hs2016 821.396 91, 645.361 33, 469.18591, k YRS
303.090 58, 304.915 01, 134.863 63
32 30.06 375.14569 37514438 3.49 YHf DB CaoHuO7 375.145 69, 357.174 47, 277.217 22,  d BHER
183.138 40, 175.079 04
33 3150 229.08669 229.08647 0.96 7-(F/JAEAEAKE)F CuHOs 229.086 69, 174.031 51 c HHEER
HE
34 3211 38113452 381.13382 -1.84 MRl CaoH20s 381.134 52, 323.056 34 HEHRR
35  32.83 33509277 335.09195 -2.45 HAHEATRM  CawHwOs 335.092 77,291.103 06 LRSS
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