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Abstract: Objective High performance liquid chromatography-quadrupole time-of-flight tandem mass spectrometry (HPLC-Q-
TOF-MS/MS) was used to analyze the chemical constituents of Ke Chuanning Granules, and a HPLC method for the determination
of multi-components was established. Methods Using HPLC-Q-TOF-MS/MS technology, the chromatographic column was Agilent
ZORBAX C,((150 mm x 4.6 mm, 5 um), the column temperature was 35 °C, the volume flow rate was 1.0 mL-min"', the injection
volume was 10 pL, the mobile phase A was 0.1% formic acid, and the mobile phase B was acetonitrile, and gradient elution was
performed. The chemical constituents in Kechuanning Granules were identified by electrospray ionization source (ESI), positive and

negative ion mode scanning, and the contents of neochlorogenic acid, chlorogenic acid, 3,5-O- dicaffeoyl quinic acid, isochlorogenic
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acid B, 4, 5-O-dicaffeoyl quinic acid and naringin were determined simultaneously by HPLC. Chromatographic conditions:
Octadecylsilane bonded silica gel as filler (Waters Atlantis™ T3 column, 250 mm X 4.6 mm, 5 pm), methanol-0.1% formic acid as
mobile phase, gradient elution: 0—20 min, 3%—15% methanol; 20—25 min, 15%—18% methanol; 25—26 min, 18%—23%
methanol; 26—45 min, 23% methanol; 45—46 min, 23%—38% methanol; 46—60 min, 38% methanol; 60—61 min, 38%—42%
methanol; 61—70 min, 42% methanol; 70—80 min, 42%—90% methanol. The volume flow rate is 1.0 mL-min', and the column
temperature is 30 °C; The sample volume is 10 pL, and the detection wavelength is 324 and 283 nm. Results A total of 86
compounds in Kechuanning Granules were identified, including 20 compounds from Ephedrae Herba, 15 compounds from
Chelidonii Herba, 30 compounds from Lonicerae Japonicae Flos, 22 compounds from Eriobotryae Folium, 12 compounds from
Inulae Herba, and 14 compounds from Citri Grandis Exocarpium. Among 26 compounds, neochlorogenic acid, chlorogenic acid, 3,
5-O-dicaffeoyl quinic acid, isochlorogenic acid B, 4, 5-O-dicaffeoyl quinic acid and naringin were selected as quality control
indicators for content determination after comparison with reference substances. The linear relationship of the six main components
was good (» = 0.999 9) within the respective concentration ranges, and the precision, stability and repeatability were good. The
recovery after sample addition was 99.48%—103.39%, and RSD was 1.29%—1.98%. It is feasible to determine the multi-
component content of three batches of Kechuanning Granules. Conclusion Based on the analysis of mass spectrometry components,
a method for the determination of six chemical components in Kechuanning Granules was established, which provided reference for
the study of pharmacodynamic substance basis and quality standard of Kechuanning Granules.

Key words: Kechuanning Granules; HPLC-Q-TOF-MS/MS; quality control; neochlorogenic acid; chlorogenic acid; 3, 5-O-

dicaffeoyl quinic acid; 4, 5-O-dicaffeoyl quinic acid; isochlorogenic acid C; naringin
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Table 1 Identification of chemical componentsin Kechuanning Granules by HPLC-Q-TOF-MS/MS
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ty/min T3 wE BEFlEEmz  HRE i T )=
5 (X10™)
1 1595 CH,0, TR 191.0558[M—H]~ 191.0561 -1.84 191.053 I[LM—H]T C
2 1.689 CHO; JKERHEE 197.044{M-+HCOOI 197.0455 -4.30 151.062 9LM—H] D
3 1.736  CHO; L-3E SRR 133.014 3[M—H]" 133.0142  0.09 115.041 2[M—H—H,0] B.D
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[M+H—H,0]"
3.540  CsH,0, IR 131.0354[M—H] 131.0350 297 113.359 ILM—H—H,01 B
4.088 C,Hy,0, WrEMDERE 391.1229[M+H]". 391.1235. -0.16. 229.029 9[M+H—Glc]". C
figt 413.105 3[M+Nal* 413.1054 -024  185.040 4LM+H—Glc—CO,]*
9 4747 CHNO EWRERFH™ 152106 3[M+H]"  152.1070 -4.26 134.095 7LM+H—H,0]". A
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10 5003 CHO, JEJLZEE"  153.0197[M—H]" 153.0193 298 153.020 9LM—H1.109.029 3  A.C.
[M—H—CO,] E.F
11 5134 GCH;NO EHF{RKE  152.106 3[M+H]"  152.1070 -4.26 134.095 2[M+H—H,01". A
Bl 117.069 4lM~+H—H,0 —NH,]"
12 5.465 C,H FIHAREE  134.096 IIM+NH, ] 134.0964 -4.12 117.067 6{M~+H]* D
13 5497  C,H0, TRt 167.034 9[M+ 167.0350  1.46 123.048 7TM—H]1.106.0392  A.F

HCOO]1

[M—H—H,0]
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NH,]"
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NH, ]
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NH,]"
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[M+H—CH,]
20 7.875 C,H,NO HIEFRE™ 180.137 5[M+H]" 180.1383 -4.35 180.134 9LM+H]1".163.130 3 A
[M+H—O0H]".162.125 3[M+
H—H,0]"
21 7990 C,HO, HEEER 353.086 4lM—H]" 353.0878 -2.71 191.056 0LM—H—C,H,0,]1 - C
179.034 LM—H—CH,;0, 1"+
173.044 4LM—H—C,H,0,—
H,01°.161.025 4{lM—H—
CH,;0,—H,01.155.032 8[M—
H—C,H0,—2H,017.135.0445
[M—H—CH,,0,-CO,] -
127.041 2[lM—H—C,H,0,—
H,0—HCOOH]
22 9.138  CHOs /KEERAEE' 296.148 9LM+NH,]" 296.1492 -1.36 261.129 9(M+H—H,0]* F
23 10472 C,H,0,, HEFE 375.128 (M—H]~  375.1297 -4.37  169.090 (M—H—Glc—CO,] .
107.062 8LM—H—Glc—2CO0,—
H,0]
24 10.923 C,;H,0,, LI 429.136 4LM+Nal" 4291367  0.61 429.211 7LM+Na]" C
25 12.090 CyHO, FFFEHKZ 151.0393[M—H] 151.0401 -4.61 151.039 8LM—H].108.0218 E
JE) [M—H—H,0]
26 12.690 C,H,0, WEEEY  193.0856[M+H]" 193.0859 -0.95 193.085 6{M+H]* D
27 12.833 C,H;0, 2k JR TR 353.086 3[M—H]" 353.0878 -4.19 191.054 7IM—H—C,H,0,1"~ A,
173.044 4{M—H—C,H,0,— C.
H,0]7.161.022 2[M—H— D.E

CsH,;;0,—H,0]1°.155.052 6{M—
H—C,HO,—2H,0]°.135.042 4
[M—H—CH,;0,—CO,]".
127.038 3lM—H—C,H,0;—
H,0—HCOOH]"
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179.036 0[M—H—CH,;0,]1 -
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H,017.161.023 8(M—H—
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H—C,HO;—2H,01.135.044 1
[M—H—CH,,0,—CO, ]
127.039 7LM—H—C,H,0,—
H,0—HCOOH]
29 14.067 CyH,,NO, A& H" 480.146 1LM-+Na]" 480.1476 -4.58 480.143 5{M+Nal*.201.0495 D
. [M~+H—3H,0—C,H,0,]"

30 14.136  C,H,0, IEIRI 179.034 4{lM—H]~ 179.0350 -2.70 135.034 7[M—H—CO,] . C.E
107.050 I[M—H—CO,—C,H, I
31 14157 CH0, XFH%EIEZER 135044 7LM—H] 1350452 -0.58 107.052 I[LM—H—CO] D
i1
32 15896 C,HO o F gt 107.048 9LM+H]" 107.0491 -2.78 107.065 4{lM+H]" C.D
33 16.758 CH,NO; ARZEFFE!Y  393.0939[M+Br]™ 393.0945 -2.95 269.159 2[M—NH(CH,), 1" B
34 17.833 C,H,0, BEFHHFN  359.1333[M+H]. 359.1337. -1.19. 381.117 3LM+Na]" C

381.1159[M-+Nal". 381.1156.  0.79.
397.089 6LM+K]" 397.0895  0.25

35 18.169 C,HyNO, FEHEH™  342.169 7IM+HI". 342.1700. -1.02. 310.107 3[M+H—CH,;OH ] B
364.151 2[M+Nal" 364.1519  -1.92

36 20.744 CH,O  2,3-"AFIF  119.049 7IM—HI. 119.0502. -2.18. 119.064 2[M—H]T" D
182 i 165.055 2[M+ 165.0557  -3.03
HCOO]J
37 22.107 C.H,0, WD TH 423104 6[M+CI]. 423.1063. -4.50. 228.901 9(M—H—Glc] C
433.133 4[M+ 4331351  -3.92
HCOOT

38 22.147 C,H,0,, Wro4k T 389.1432[M+H]'. 389.1442. -2.32. 179.0332[M+H—Glc—CH,0]° C
gElE N IR 411,124 9[M+Nal™ 4111262 -3.16

39 22.879 C,H,0, 4= 431.098 5{IM—H]"  431.0984  0.51 268.797 8(M—H—Glc] A
40 22985 C,H,0, WZEH-7-0-F 431.098 5[(M—H]" 431.0984  0.51 431.248 4{lM—HT A
PR
41 23.015 CHO, XIFRILAHER 165.054 (M+H]" 1650546 -3.14 165.054 0LM+H]".148.1279  E
[M+H—H,0J
42 23.545 C,H,NO, S HWEEM  328.1533[M+H]" 328.1543 -3.52 328.141 7IM+H]T" B
43 23809 C,H,0, WHEMALE  403.1230[M—H]" 403.1246 -4.23 371.093 LM—H—CH,OH ]\ C
P 165.053 SLM—H—Glc—CO,—
CH,OH]

44 24209 C,HO, HKEFEWNE  193.048 8{M-+H]" 193.0495 -386  122.0562[M+H—CH,—CO,]". E
105.067 IM+H—CH,0—2CO "
45 26.679 C,Hy0, iR 465.101 8LM+H]". 465.1028. -1.37. 303.046 8{M+H—Glc]’ D.E
487.084 1LM-+Nal" 487.0847 -1.23
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e ) e X R/ .
= f/min 53T E B FEEme R (X109 T e
46 28201 C,HyO,  &#BTH" 465.101 SLM+HI'. 465.1028. -1.37, 303.849 4{M+H—Glc]'- C.D
487.084 ILM+Nal" 487.0847 -123  286.860 2[M+H—Glc—OH]"
47 29.092 C,H,O, HEFHNHET 197.116 IIM+H]. 197.1172. -1.80. 179.105 5LM+H—H,07* B
219.098 8LM+Nal* 219.0992  1.83
48 29.901 C,HNO, HHZELH  371.111 LM+Nal® 371.1128 -3.11 290.855 LM+H—2CH,—CO]* B
49 30.018 C,H;0,, 4:H#IZE-2-0-F 579.171 9LM+H]. 579.1708.  1.14, 579.062 6[M-+H]" A
By 601.153 1LM+Nal" 601.1528  0.50
50 31.226 CyH;0y T 611.163 ILM+HI". 611.1607.  3.93. 611.351 7IM~+H]" C.D
633.1422[M+Nal]" 633.1426  -0.63
51 31.865 CH,,0, ] 289.069 2[M-+H]" 289.0707 -4.97 289.069 2[M+H]" C
52 33.935 C,H,0 GARE 205.062 5LM+NaJ* 205.0624  0.02 205.062 5(M+Na]".165.066 6  C
[M+H—H,0J
53 34.054 CyH;05 WZEM-7-0-%7  595.164 4[M+HI". 595.1657. -2.46. 595.206 3[M+H]".287.0522 D
7 Bz W 617.146 1LM+Nal" 617.1477  -2.59 [M+H—C,H,,0,1
54 34.857 CyHyuO,s ZAATFH 595164 4[M+H]. 5951657, -2.46. 447.145 5{M+H—CH,,0,]1" C
617.146 I[LM+Nal* 617.1477  -2.59
55 35758 C,H,0,  FI#E"> 193.050 ILIM—H]~ 193.0506 -1.33 149.934 3[M—H—CO,] . A.
134.233 ILM—H—CO,—CH,]" D.E
56 35.890 C,H,0, SFIELER™  193.050 ILIM—H]" 193.0506 -133 134233 I[M—H—CO,—CH,]" A
57 37.187 C,H,,0,, R&JEMB  515.1172[M—H]"  515.1195 -4.68 353.0859[M—H—C,H,0,]"~ C
335.0752[M—H—C,H,,0,—
H,017.191.055 4[M—H—
CyH,,0,—C,H,0517.179.036 3
[M—H—C,H,,0,—CH,;0,1"+
173.045 3[M—H—C,,H,,0,—
CoHO;—H,0]7.161.024 9[M—
H—C, H,,0,—C4H,;0,—H,0]".
135.043 9(M—H—C, H,,0,—
C4H,;0,—CO, T
58 37537 CyH,On, SGHMAT  515.1172[M—H]" 5151195 -4.68 179.036 (M—H—C,H,,0,— C.E
CeH,;0,1
59 37.694 C,H,0, AP _FHEE— 193.050 ILIM—H]" 193.0506 -1.33 193.050 ILM—H]" D
FH i
60 37.706 C,HyNO;  Fa b2 370.164 7LM-+H]"  370.1649 -0.52 370.159 8LM+H1.290.0994 B
[M+H—H,0—CH,—H—CO—
2H]"
61 37.746 C,HyNO, @  370.164 7IM-+H]" 370.1649 -0.52 370.159 8LM+H]1".352.1518 B
[M-+H—H,0]".305.876 0[M—
H—CH;1".290.099 4{M+H—
H,0—CH,—H—CO—2H]T"
62 37.762 C,H;NO; A-HIBEFHE1  370.164 7LM+HI"  370.1649 -0.52 370.159 LM+H1".352.151 8 B
[M+H—H,0]
63 37.959 C,HO, WIHEEZREE"  193.050 ILM—H]  193.0506 -1.33 193.050 I(LM—H] C
64 38.065 C,H,NOs;  [JmzEm" 354.1329[M+H]" 354.1336 -1.95 354.113 ILM+HJ*.336.1256 B

[M+H—H,0]
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65 38.549 C,H,0, Hi(FOEHE-7- 435128 2[M+H]* 435.1286  -0.93 435.192 3[M+H]".273.082 3 F
O-7 0 [M+H—Glc]*
66 39.106 C,Hy,0,, i B 1 579.170 SIM—HT1. 579.1719. -2.82.  579.169 I[M—H] .459.1150 F
615.146 SLM+C1]"-  615.1486  -3.41 [M—H—C,H;0,1.271.061 6
[M—H—C,H,,0,17.151.002 5
[M—H—C,H, 0—CH,0]
67 39.746 C,H,,NO;  JEFT H " 354132 9[M+H]"  354.1336 -4.24 354.132 7LM+H]".206.895 0 B
[M+H—C,H;0,17.165.923 5
[M+H—NC, H;0,]
68 40261 C,H;NO, WEFEM  324.1224[M+H]" 324.1230 -1.75 324.134 5[M+H].176.088 5 B
[M+H—C,H,0,17.149.113 6
[M+H—C,H,NO,]*
69 41.168 C,H; O, &R 577.153 71IM—H]"  577.1563  0.57 269.042 4{M—H—CH,,0;— C.F
CH,,0,1
70 41.562 C,H,0, JIBREZEP  403.1374[M+H]"  403.1387 -3.45 135.044 2[M+H—C,H,,0,— F
C,H,0,1"
71 41879 CyH,0,, FEJARCT  515.1172[M—H]  515.1195 -4.49 353.0819([M—H—C,H,,0,]"~ C
191.057 0(M—H—C,H,,0,—
C,H0,17.179.033 §LM—H—
C,H,00,—CH;0,17.173.042 0
[M—H—C,H,,0,—C,H0;,—
H,0]
72 41.906 C,H,0, FERZFEHR-3-0- 479.1192[M+H]. 479.1184.  1.79. 479.140 0LM+H1".317.061 6 D
HAEREDY 501.099 3lM+Nal”  501.1003  -2.00 [M+H—Glc]".165.049 1[M+
H—Gle—C,H,0,]1"
73 43326 C,H,0, 155 AEE" 261.113 5[M+H]*  261.112 1 4.95 261.127 7LM+H]".189.051 3 F
[M+H—C,H;017.159.045 0[ M+
H—C,HO—CH,0]".131.049 2
[ M+H-C,H,0—CH,0—COJ"
74 44463 C.H,0, FEEWE"Y 261113 5[M+H]" 261.1121 -0.18 261.127 7LM+H]".159.045 0 F
[M+H—C,H,0—CH,0]".
131.049 2[M+H—C,H,0—
CH,0—COT"
75 54.785 C,H,,0, L R 301.034 ILM—H]  301.0354 -4.52 301.034 I[M—HT A
76 55.576 C,H,,0, Mt B 2 301.034 ILM—H]  301.0354 -4.52 301.034 ILIM—H] C.
D.E
77 55.725 C,H,,0, T&mH 182.116 LM+NH,]* 182.1176 -420  183.1454[M+H+NH,]*.182.079 C.
8L M+NH,]". D.F
78 57.972 C,H,,05 Tl g 04 273.075 3[M+H]* 273.0757 -1.58 273.179 OLM+H]".153.031 2 F
[M+H—CH;01".147.044 8[ M+
H—CH,0,]"
79 58.006 C,Hy0, W S5 R 341.194 9LM+CF,  341.194 5 1.88 227.715 6LM—H]T F
Co0T
80 58.732 C,sH,,0; FERE 269.044 7TM—H]  269.0455 -3.27 117.036 6.M—H—C,H,0,]1 A

C.F
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81 59.074 C,H,,0, mRER 269.044 7IM—H]~ 269.0455 -3.27 269.044 3[M—H]T D
82 60.006 C,H,0, &XEF(HE)  299.0549[M—H] 299.0561 -4.08 299.043 7LM—H] .284.047 1 C
e [M—H—CH, I
83 60.040 C,H,0, FHAREY  299.0549[M—H]" 2990561 -4.08 299.043 7IM—H]".284.0302 A
[M—H—CH, ]
84 60274 C,H,0, FREEXPT 315049 6(M—H] 3150510 -4.58 315.0432[M—H].300.0267 D
[M—H—CH3].151.006 4{M—
H—C,H,0,]".
85 61.344 C,H,0, 6-FFEKMAKRE 3150496[M—H] 3150510 -4.58 300.026 7LM—H—CH, 1 E
TR
86 63.055 CiHyO, EiMBRATE"  283.093 7IM—H] 3023054 -3.54 283.093 7lM—H] C.D

"X PO B IA BRI B 2Y s A= JRR B 5 B- 1 SE 5 C- 4R AE s D-REAT T s E-<3 W 50 s P A 20
“-compared with the reference substance; A-Ephedrae Herba; B-Chelidonii Herba; C-Lonicerae Japonicae Flos; D-Eriobotryae Folium; E-

Inulae Herba; F-Citri Grandis Exocarpium

324 nm 2
1 |
S R 7f_3_fi\__f\_~__ A
_ I - B
N o6 C
I 41\LJL_2 LA ,nnw_sfu%ﬂugﬁ‘p N D
. Jlx A .34 6\ - _ E
oAy 34 6 F
283 nm 5
a
_,A_AL,,WJQ","\_,ﬂ__/ e g,_f.J\J e
b
T e Ja VY VU S
5 c
A

I} J'u'\ o
0 5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90
t/min
A-FE i B-BR < HRAE RS IR0 <5 06 B BT R i 5 C-BR S R AE B P A
it s D-GRATE AT B A e 5 E- R 46 3 B B A s TR % B s e
it s b-BRACAE LL B VEAT: & s c- TR G X B s 1T 4R R 5 2- B B IR 3 - 7
SRR B14-3,5-0- - WNHERE L ZE T 1R ; 5-Hli {2 4 6-4, 5-0- — ki
HETR
A-sample; B-negative sample without Lonicerae Japonicae Flos, Eri-

obotryae Folium and Inulae Herba; C-negative sample without
Lonicerae Japonicae Flos; D-negative samplewithout Eriobotryae Fo-
lium ; E-negative sample without /nulae Herba; F-mixed references;
a-sample; b-negative sample without Citri Grandis Exocarpium; c-
mixed references; 1-neochlorogenic acid; 2-chlorogenic acid; 3-iso-
chlorogenic acid B; 4-3,5-O-dicaffeoylquinic acid; 5-naringin; 6-4,5-O-
dicaffeoylquinic acid
2 BRAXRGAAMEERRERBRNHPLC
Fig.2 HPLC of mixed references, negative sample and
sample solution
5 min, BUEVS 0 BIAS AL At i . & B PR AR iR
TR 2 TV R Bt o 4 T
224 ZVEVEE A E R E EI2.2.27 00N RS
i it 25 VR B, 50% F I 32 2 R AN [ it B

JEE f o B VA, 4% 42,217 T (i 4% 1 HERE 2
Ao DARFIN R 53 1R Jo 22 94 B2 D A AR B (XO) | 1 [T AR
EAYPAFR (YO 2 hilbrdE it 2. &5 5, 6 ANl sy
TR R EREGENEEXRRI, P KT
0.999 9. H&tJRER : Y=29 783.58 X+18 953.27,r=
1.000 0, & E 55 Bl 7.1~455.0 pgmL ™ G2 5 G : Y=
30 048.78 X+37 262.83, r=1.000 0, £& 4 7
12.6~805.1 pgmL™";3,5-0- — Wl ik 3k 25 5 ik . vy=
39 027.67 X— 12 452.44,r=1.000 0, £ 1 5 [l 3.9~
2517 pg-mL™"s 5 48 JR iR B: Y =34 84991 X +
7319.54,r=1.000 0, £& 1 5 [ 3.8~243.6 pg'mL"™";
4,5-0- — W M BE B 2 7 R - Y =36 535.73 X —
27633.81,,=1.000 0, Z&PEEFEI4.1~263.4 pgmL 54 JZ
T Y=17 410.65 X—3 342.68,r=1.000 0, £& I": 5 [#]
45.0~1439.0 pg'mL"s

225 MEEHEHR FEWRN224"TUF & H
A [ o B8R B VR A5 o) BBV T, I B2 5 6 K, i
S A W R 73 R U T AR, TH AR RSD, 45 B Al i 43
UEETHI AL RSD ¥ AN HE I 1%, 45 R A K 2% 5 R
I, FF iR K .

22.6 BEEMHESE 22370 FHIETFATH &6
3 (AR i BT AR E T AR RO T SO
RSD, 45 B 28 R R ¢ IR R < 3, 5-O- - i Pyt ik 2=
TR TR B4, 5-0- Wi HERBE L 25 7 2 hh 2
H I 5T & 3 20 RSD 43 51 8 1.91%11.70%+1.94%
1.98%-1.99%+1.58%, R T iLEEER 1T

227 REPEFE 2237 WU A% i AR b
W, 2 T 0.4.5.7.14.19.24.29 hi#EEE> #r, A )
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B8] it 85 A0 0 B 20 BT 0 SRR S SR R < 3, 5-O-
Wk L 25 R L R G R R B4, 5-0- U HE R L 4
FR il Bz 0 T AR ) RSD 4 1A 1.17%- 0.29%
0.38%-0.67%-0.62%-0.24% , 1t B F 38 i 78 0 4%
BATTE 29 h RS M R 4T

2.2.8 INFEECRIRE REMREEML0S g,
$5:2.2.37 0 J7 0] £ AR VA T P AT ERE 9 i
2 NN T B VR A 06 R 6 R R I ON & 433 R
FE & 25 52 & B 50% 100% < 150% 5 55 5% 15
I RS0 RE [0 YA 26 K% HE RSD . 45 5L 2 R IR < 4 IR

B8 3,5-0- —WnHERE 2L 25 7 1R W 7 4R R R B4, 5-0-
W T R R L A B B TR W3R A G R
103.39%- 101.08%- 103.22%- 100.96%. 102.64%.
99.48%, RSD 73 7 N 1.70%+ 1.29% 1.79%- 1.87%-
1.52%1.98% , % B3 1% 77 V200 52 6 Fe A 0 B P ¥ A
PR

229 6MEAIES R %2.237TF L&
LR TR, 5B 92217 T 8 3 4%t o) 3 kR I
WKL (220501.220502.220503) ¥ S 3E 4T 6 Fh El 43 1
TENE, ERNE2.

R2 3T HA 6 A S S BMELR

Table 2 Results of determination of six kinds of components from three batches of Kechuanning Granule

- B/ SER 3,5-0-"WNMEBEREAE TRy REJRER B/ 4,5-0- UMMM R TR Ml
(mg-g " (mg-g " (mg-g " (mg-g " (mg-g " (mg'g ")
220501 2.59 5.94 1.06 1.29 1.78 18.36
220502 2.62 5.97 1.07 1.30 1.80 18.26
220503 2.51 6.20 1.03 1.33 1.93 18.35
3 it 2T IR hh R 6 AR gy , LA B E T R N

3.1 EEIEMRER S HERE

GG Bk A O R R R G H IR
I B A AR AL AL A i | v S AL [ S A 1) 4 DR R 2
B, AR L0 G B R A D e B e ) 4
Bro Ty BURCEEPIR I 113 FhobneE gy T RS
AT R O SRR A L U R ) A IR
A M5 B I UK 3 B9 7 AU A B i, 4 SRAIE
B Ol P 2 o IR S Ak ) EL A R R O O B U
MER s BEAMS R R W R AR IR A 4R R C 1, 3-
O- Wl Bt 2 7 R %o A == B 1Ak BT 5 2 P PR T W B 1A
T B B 5t B A B AR L SRR R A &)
A Z Fhpr R AHLHIZ-0 s 5 5 S50V 9250 5 B A K
AT DL R K BRI LA IR 3 B, A A A Ak
VER SR 2 — 5 Ll Ba 75 16 97 L o I T JK
e bz g o R A AR . AR A
HPLC-Q-TOF-MS/MS 7 A % % Wity 7 FURL A (1) 44 2
Ay AT T B S T, RS I AT T AR JRE
ik — 2R T SR AT I HE B T HEDN K E T 84
AN % iy 3= JORL AT B B B AL A . o 26 MK
G EE R IR R A, AR o B g T AR it
FRTREE 5 1 485 45 A O SCHRAHE DU 48 DA, XoF 2% ity 5 JURL
WZE LAY AT T RGRNT , 45 6 % i 7 ORI £ Y
T2 KR AEAE R, i B 4% )5 R S 5L RR L3, 5-O-
R P L 2 TR L e SR SRR B4, 5-O- B P

Wity 3 UK S5 482 (9 N I S 565 FF 7 R 5 8 s A 1Y) S T
"’ T Z%.
32 EENELHNER

I FH 58 A A W 4 0T ke R R R A R AT
210~400 nm ()43 K4, 256 6 Pl 3 BRI
Kl 2k, d5 2% 58 Wl E 9% K 324 nm 1283 nm; [
BT BREUT B R 2 AL | B U () A4 U
FIAR AR 3 HURCR L 45 SRR B 50% FIBE 50 mL # 75
30 min [ BRI B £ 5 AR A [R] 119 €30 25 4R 1)
it 2 TR 5 3 % HE E-0.1% H R B B e i, e X T
B ETTE . A TT A DB B R R T
7 1R 25 20 I3 5 AL TR S B A A o A5 IR, L i 2%
PEANIE L W05 22 7 H A RS D 254 . A
W20 42 ST T 0% Wi 7 ORE 1 4k 27 B o 1% K 22 By B
T 5 i, RV 5 B 4 R R L 4R LR 3, 5-0-
i e 2 R L S AR R R B4, 5-0- WHERE 3 25
TR AR S, RS R R, B AR E
AIAT , 0% i 7 RO 1) R AR E AR S

FBFE FAEEH FARGEAZT R
SE 3k
[1] 5kl E, HRFEK, VB . WAL R R 0. A&

Mg, 2020, 41(10): 64-66.
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