F8 B 2024F5H $55% B10H  Chinese Traditional and Herbal Drugs 2024 May Vol. 55 No. 10 . 3255«

ETF HPLC-Q-TOF-MS/MS HIRR;E & BRI F A 57 i R 23685

AENE

REE L2, BEAR L2, EL23 R L2, OE KRS, O, F AR L2
1. MRHEZ R, 175 Bal 210000

2. PHHIZIT G SRS AR EEE LR E, T Eai 222001

3. LI RGADN R AR AR, L5 ERWE 222001

O BRIk SR AR YRS o HEAT e VRS N AT, B SE NI £ RO A R 22 oy A N E . A
K HPLC-Q-TOF-MS/MS AR XS Ikl 48 MUniE A7 15 7 B T, FIF MassHunter BT AL S W0 EAR XS > T
JRE, G5A R R R R IR R B, SNk 2 R A MR R BEAT B MR, I RS SRR R
HPLC I 5E MRIE L Ok 6 AN AW o & &, ArllZ& 4. KM Phenomenex Gemini Cis (4541 (250 mmX4.6 mm, 5
um); PAZHEAVENA A, BEERERSEMPIEWE (pH 5.8) AULANAHE B, BEEEVEML, HiR 30 °C, fAFIiE 0.9 mL/min, #HFEHE 10
pL, R 210 nm. £55R  MIMRIE L R SRS T S0 NMEMIBREL S, A RISRIE T E KR H S, AR, B,
W PG AR 16 A~ TEIEPUSU RS AE IR 31 A FLA SR AN 3 A BT HPLC [RIRI E Ik 48 Jik
FESTE ARR. BRI, R AT MR 2R EHERR RS RS ENE L, Z057EF 6 AR R EAS I 5
BIREGENEERRRIF (7209999, FEE. EEM. FBEtt RSD B/ T 4%, FERMFRE S0, MR, B, R
Ra[ Fr i, SERAZR 03 FERAER B R BT NRE R 4 AR 94.32% 96.89%- 97.83%- 109.53%- 99.32%. 87.13%, RSD {H
AN 3.24%. 4.99%. 4.95%. 4.85%. 2.52%. 5.95%. L5 EESLHIINETTHER . RBOT IR IE 2 ROk AR IR AL
2RO AT R BRI, NINRIE SRR G S PR BRI AT PR IR R L T A

SR IMOE SR, R, e BT, EEH; HPLC-Q-TOF-MS/MS: &5:08; M, HiEm: JER A, =
R, EHERFER

FESHES: R284.1 NHRFRERE: A NEHS: 0253 - 2670(2024)10 - 3255 - 12

DOI: 10.7501/j.issn.0253-2670.2024.10.005

Chemical composition analysis and multi-index content determination of
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Abstract: Objective To qualitatively identify and analyze the alkaloids in Jiawei Qingluo Granules (IR 2% Wiki), and establish
a method for the determination of alkaloids in Jiawei Qingluo Granules. Methods HPLC-Q-TOF-MS/MS technology was used to
scan Jiawei Qingluo Granules in positive and negative ion mode, the precise molecular weight of the compound was calculated by
MassHunter software, combined with secondary fragment information of mass spectrometry and comparison of reference substance,
to identify the alkaloids in Jiawei Qingluo Granules qualitatively, and the cracking law of the compound was summarized;
Determination of six alkaloids in Jiawei Qingluo Granules by HPLC, detection condition: Phenomenex Gemini Cis column (250 mm X

4.6 mm, 5 um); Acetonitrile as mobile phase A and phosphate buffer solution (pH 5.8) as mobile phase B, gradient elution (0—25 min,
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5% A; 25—35 min, 5%—7% A; 35—50 min, 7% —15% A; 50—60 min, 15%—19% A; 60—80 min, 19%—20% A; 80—90 min,
20%—35% A; 90—115 min, 35% A; 15—120 min, 35%—44% A; 120—145 min, 44%—48% A), the column temperature was 30 C,
the flow rate was 0.9 mL/min, the sample size was 10 pL, and the detection wavelength was 210 nm. Results A total of 50 alkaloids
were identified in Jiawei Qingluo Granules, which were derived from Qingfengteng (Sinomenii Caulis), Kushen (Sophorae
Flavescentis Radix), Yanhusuo (Corydalis Rhizoma) and Zhimu (Anemarrhenae Rhizoma), including 16 quinolizidine alkaloids, 31
benzyl tetrahydroisoquinoline alkaloids and three other types alkaloids; A multi-index HPLC method for simultaneous determination
of matrine, sophocarpine, sinomenine, protopine, tetrahydropalmatine and corydaline in Jiawei Qingluo Granules was established, the
six components in the method had good linear relationship in the concentration range (» > 0.999 9), the relative standard deviations
(RSD) of precision, repeatability and stability were all less than 4%, the average recoveries of matrine, sophocarpine, sinomenine,
protopine, tetrahydropalmatine and corydaline were 94.32%, 96.89%, 97.83%, 109.53%, 99.32%, 87.13%, and RSD values were
3.24%, 4.99%, 4.95%, 4.85%, 2.52%, 5.95%, respectively. Conclusion The established method can accurately and sensitively
analyze the chemical components of alkaloids in Jiawei Qingluo Granules, which lays a foundation for the follow-up material basic
research, quality control and preparation development of Jiawei Qingluo Granules.

Key words: Jiawei Qingluo Granules; qualitative identification; quantitative determination; quality control; HPLC-Q-TOF-MS/MS;

matrine; sophocarpine; sinomenine; protopine; tetrahydropalmatine; corydaline
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Fig. 1 TIC of Jiawei Qingluo Granules sample (positive ion mode)
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Table 1 Identification of alkaloids from Jiawei Qingluo Granules
05 wmn o ERERE e BT Wbtt AT i
(ml2) (mlz) (X109 EES
116935 2651903 2651911 -3.02  CisHuNoO2  [MHH]  EBHH A SR 247.1799,205.1325,148.1137 A
2 18236 3421700 3421705 146  CxHaNOs  [M]F BT ARHER A T, A 22 B0 311.128 4,297.108 6,282.0868,  B,C
265.085 6, 237.086 9
3018410 1911174 1911179 -262  CuHuN:0  [M+H]  £EEHE  &8EET 148.075 4 A
424253 2631757 2631754 L14  CisHpN:0,  [MAH]  HBHA AALFRR 1 245.1612,150.124 6,138.1270 A
528120 2491962 249.1961 040  CisHuN:0  [M+H]T  HRWERE  AmEE 136.111 6 A
6 36065 2051340 2051335 244  CoHiN:0  [MAH]T SEWHE  NFESEERTH 1490222, 146.0590,108.0800, A
58.065 4
7 36811 2651903 2651911 3.2  CisHuN:0;  [M+H]T  #5WA 9a—FIESIIM 2471800, 150.128 4, 1481111, A
112.0749
8 37805 2611592 2611598 -230  CisHaN:0; [M+H]"  SLERA JOE 114 243.1453,164.1072,114.0006 A
9 37.821 2631747 263.1754 <266  CisHaN:0p [M+H]T  #5WA Sa-FR AR GLIEL a3 245,165 5,164.103 4 A
BRI 120-F2
*}%%W[I}-Iﬂ
10 37987 3281532 328.1543  -335  CwHuNOs  [M+H]"  WHERSRAEMN &AM 297.107 8, 282.089 6, 265.0839, B
237.088 1
1139354 2491970 249.1961 361  CisHuN:0  [MAH]  EBHM PR 176106 1,150.125 2, 148.1104 A
1239901 2651903 2651911 -3.02  CisHuN:0:  [M+H  FIEEHH  lamprolobine!* 150.126 7 A
13 40870 3441863 344.1862 029  CyHaNOs* [M]* RV ST N-FOEM & Y 312.1679,299.1270,267.0980  C
AT
14 44499 2631747 263.1754 266  CisHuN:0:  [MAH]  ESHA leontalbinin N-oxidel™14) 245.164 4, 195.148 4, 166.1211 A
15 52776 3141750 3141751 =032 CiuHpNOs  [MAH]" WA 6-0-F & HHE 260.1159,237.086 4 B
16 60.091 3031689 303.1679 330  CisHuNa0s [M+Na*  ESHA GALMEEE 5a.92- 243,148 8, 138.056 4 A
%%g}wmm
17 61.002 3561846 356.1862  -449  CuHaNOs™ M TS A T, i 5 A1) 311.1249,296.1009,279.1009,  C
251105 1
18 71350 3321849 3321856 -211  CwHisNOs [M+H]" WA 4-hydroxy-3,6-dimethoxyl- 330.173 6 B
17-methyl-morphinan-
7-onel!’
19 72842 245.1655 245.1648 286  CisHoN:0  [MAH]  REHH RER 227.1532,150.126 9, 148.1105 A
20 75716 298.1443 2981438 168 CisHiNO;  [M+H]"  BIAMERAE A LR 269.115 6 B
21 80919 249.1969 249.1961 321  CisHuN:0  [MAH]  HSWE HHR 247.1799,204.132 6, 176.1056, A
150.126 2, 148.1109, 136.112 5
22 86777 3301701 3301700 030  CwHuNOs  [M+H]  MEMERRAEMIR 7o 273.1130,255.101 6,241.0852, B
239.070 1, 213.090 6, 209.058 6,
23 88.831 2471799 2471805 243  CisHpN:O  [MAH]  EHSWHE PG 0314 245161 2,179.153 5, 150.126 5, A
148.1109, 136.111 2,
24 90.861 3521526 3521543 483  CuHaNOs  [MA+H]"  FTAMSERA B 7-methoxylsinomendine™ 337.130 5,322,102 9 B
25 92187 2471799 2471805 -243  CisHuN:O  [MAH]  EHSWHE TU-FEESHIA 1761032, 148.1124 A
26 101400 328.1893 3281907 427  CuHasNO;  [M+H]"  FENZFWEN 6-0-methylotusine!®  283.1310,251.1034,236.9588  C
27 101574 3141393 3141387 191  CigHNOs  [M+H]"  JLASR4Am Rl 1210649, 177.054 1
28 101582 336.1231 3361236 -149  CpHisNOs  [M]' AN WL /B U19) 320.082°8,308.1229,292.0950  B,C
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29 101.946 352.1192 3521179 3.69 CoHrNOs — [MHH]T  HAbRAMm  RES T 322,069 3,308.089 5 B

30 104150 3200917 3200923  -1.87 CiwHuNOs [M] AN BT 292.096 9, 262.085 0, 234.087 7 C

31 106503 3701648 3701649 027 CuHnNOs  [M+H]™  JRETHBRENI B a0 352,155 5,336.121 8 C

32 111052 3521545 3521549  -114 CyuHaNOs  [M]' MNERREE  EGE0e 337.1309,336.118 9, 322.104 7, C
320.127 1, 308.128 8, 294.115 2,

33 111358 328.1550 328.1543 213 CiHuNOs  [M+H]"  FTAMIERAMN  F/R 2B 121.076 1, 115.055 0 C

34 119610 3281532 3281543 -335 CuHuNOs  [MAH]" /MEEBZRAEME  ARETEMEHTY 3131278, 178.085 5 B

35 122418 3541320 3541336  —4.52 CxHuNOs  [M+H]'  FRORTZEENN R F 500 336.121 6, 308.129 4, 206.079 7,
188.067 3, 149.058 0

36 122,940 330.1703 330170 0 091 CoHuNOs  [M+H]" MEHERREVR  RHEEE 312.158 1,298.142 3,270.148 3 B

37 125368 3521546 3521549  —0.85 CuHuNOs [M] NETRAE,  FEE BB 337.1283,336.1198,322.104 3 C

38 126594 3361230 3361236  -1.79 CyuHisNOs™  [M]* NEETRCR AN /DNBERTC) 321.109 5, 320.093 2, 306.075 1, C
292.094 6, 304.095 6, 278.119 5

39 128450 3281532 3281543 <335 CwHuNOs [MHH] /DEERZAEY %L ERTO 311.127 5,296.096 8, 264.100 6 C

40 133586 366.1719 366.170°5 3.82 CpHuNOs*  [M]F NEHREDR  ZEEERTY 351.144 1, 350.135 6, 336.127 2 C

41 150629 3421714 3421700 409 CxHxNOs  [MHH]" /MERBEME  KELHHI 327.150 4,192.105 8 C

4 151573 3421710 342.1700 292 CyuHuNOs  [MHH]" /MEERRAMGE  NWAIEMBCHIY  327.1454,326.1400,294.114 0 C

43152791 3521162 3521179 —4.83 CoHpNOs  [M+H]"  FAMHERAEMIE  HiEEIRC 306.074 3, 322.067 8, 337.091 1 C

44 156469 356.1846 3561856  -2.81 CauHasNOs  [M+H]" /NEEBRENIB  JeiTle 341.161 4,326.1377,192.101 1 C

45159701 356.1854 3561856  —0.56 CauHasNOs  [M+H]"  FAMERAEARL 58 R0 325.142 2, 310.119 5,295.09 1, C
279.101 2

46 170123 356.1847 3561856  -2.53 CuHasNOs  [MAH]" /MREBREVE  EWRL R 340.153 6,339.160 6, 327.158 8, C
324.124 1, 192.101 9, 165.069 4

47 171382 356.1844 3561856  -3.37 CuHasNOs  [M+H]"  HAREWE  JeiIERELe 178.085 7, 163.062 8, 151.074 4, C
135.067 3

48 191092 340.1557 340.1543 412 CyHuNOs  [M+H]"  /MEERZAEMN  TUE/NEER 308.102 6,293.103 0, 278.087 4

49 195773 3702014 3702013 027 CxHyNOs  [M+H]" /MEBRENI R 354.170°9,353.247 2, 341.153 3,
338.1752,192.101 9, 179.102 3

50 197239 3241227 3241230 093 CwHpNOs  [MHH]  /MEERZSAEMIm  DUSEER O 294.113 7, 176.070 2 C

* LI LIRSy A5 S, B XU C-IEHIR; D-%Itt.

*compared with the reference substance, A-Sophorae Flavescentis; B-Sinomenii Caulis; C-Corydalis Rhizoma; D-Anemarrhenae Rhizoma.

2.1.6  WES B IRERAYIE  hIuRTE 2% 0k R L
Mrigilth 16 AN B ane R, BkEE S .
Wi B g eSS A A 2 MIRIERR LA 1 AN EUR

TG TR ZE AT AR, 35 2 e L P e 58
VIR SRES R TT 730 4 K081, 35w SR (1

4. 7. 9. 11. 14. 16. 21. 23. 25). &&EACH
(3. 6). REHRM (8. 19). P EHA (5. 12).

T SR AV 1 S b R B AR YRR Y,
R EY) i AE C TR ZLR, 77 = FE R ) m/z
148, m/z 150 FERHERE B, EHE S AY)
Bl it 2= 7= 4 M+ H — H,0] FI [M + H — OH] " %5 &5
T SR AT Y KA B A C SR

file, T m/z 146 HIRFIERE A ST, JFEAFRHELE
AMIR UK 201, 231, 305 nm; R SR A YR s
R S S E AL, 5 RAE C AR, 7™~
A m/z 146+ m/z 148 FHERE BT, BRILPAAME
SRAE D WRR, FAE— RIS T, 5
ST BT X s 2P S0 AR BRI P
BTN 11-12 BRI~ 14 m/z 150 B85 108190,
PLTE S0 AR s 2 SRS, B 2 AT
Kl 3 A2 (21D #LAIE (23) W] REHIRHIRAT .
217 FIHEVUS STEMRKR DI RIS 4% BUR
L TR 31 ANREEPU SR RS AR
Iy RIRIETH KB AE SR, EIEgMEREE . NEE



3260 * F8 B 2024F5H $55% B10H  Chinese Traditional and Herbal Drugs 2024 May Vol. 55 No. 10

o
N ] m/z 136
_H2 >
—_— 2 %L
] C5H7NO
NH
N
m/z 249 m/z 247 3 m/z 150
| -CsHyNO
-C,HsNH,
o) m/z 148
N
=
n
m/z 204 m/z 176

2 ESWAREHRMERE

Fig.2 Possible fragmentation pathways of matrine
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Fig.3 Possible fragmentation pathways of sophocarpine

K2:-CO. -CH40. -CH,0 JE = JeI 45 #4122, DA
Ny ME 2 S AR VDB R BRCO-21 oM, T 4 DT TR
(22) WIREMRMRIRIE

ANEEGRSE A B AL S0 15 ARGy, FoHp R
BERESS 6 4 (28, 30, 32. 37. 38. 40), VUEJFE/
BEBHZE 9 A (34, 39, 41. 42. 44. 46. 48~50).
SR AT IR 2 A A SR, S/

m/z 181 m/z 209

Bl 4 BREEWEARERNRERE

Fig. 4 Possible fragmentation pathways of sinomenine
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5y WK J5 I ke e = FE e B 123, DLJSERiT
TR AR IR B B3R, B 7 SR DR
(35) [P2LfRANAE

B Ab e A B AL B 7 ANy, e
AW 2. 17, 20, 24, 33. 43. 45, FANHESSAEWh,
(A SR R T (W DU S5 M), I AR
4 RDA 2R, HAE m/z 290~350 75 3 i i [X. [{IH6E
FIEES ER A SRR A AR, 2kEH
AAE A F R R BT, ﬁ&ﬁﬁm&%ﬂ

)q&)?&
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l -CHj, 2H
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Fo R B 22231, D)) b i SA A el i B B 200y
B, P8 Wi B ALm (17) HIZLARAE.
T%@aE&W*EWM ST 2 AN EY
IIANAE ) 131 260 1ZRLIT A B8 S v
MHlumﬁﬁTﬁm ), ATRA o HRK%-
NH; @ f, #—2n 2k 2:-H,0 8(-CH;0H; B 7]
REFHG RIS 5122, DI PUE ks
Y, N-FF R 2 7 A S ], 9 Dy N-FR R
WA 75 i (13) (R A .
2.1.8 HAMSKBEYNL  BRULERREASE, Ivk
T 25 ORI S0 HH AR gy, A R T
m%w<mxﬁH%¢M%%%T<wxﬂ%¢
IR B e e (27) 55
2.2 MNRRESBUR IR 5 & £ E
221 itk XA Phenomenex Gemini Cig %,
R (250 mmX4.6 mm, 5pm); LAZHENTHEMH A,
TR AR 22 (pH 5.8) Nt B, BHEEVEME (0~
25min, 5%A; 25~35min, 5%~7%A; 35~50 min,
7%~15%A; 50~60min, 15%~19%A; 60~80 min,
19%~20% A; 80~90 min, 20%~35% A; 90~115
min, 35%A; 115~120min, 35%~44%A; 120~145

| i

(6] 0.
-CH;
—_— ~ X _NH
(6] e
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Fig. 5 Possible fragmentation pathways of tetrahydropalmatine
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Fig. 6 Possible fragmentation pathways of corydaline
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Fig. 7 Possible fragmentation pathways of protopine

min, 44%~48%A), F:i 30 C, A& 0.9 mL/min,
HFER 10 pl, Rl 210 nm.

2.2.2 XTSRS 2 iR BRI S
PR, FEOL. Ao, EHROR. EHER
AT IG &, IRt E R 22, 1S

ET B 798.8 pg/mL FEALHH 345.0 pg/mL. 5
ik 911.3 pg/mL. JRBT % 26.3 png/mL. EHR L%
45.0 pg/mL. FEFIZRF K 41.3 pg/mL FITR A5 I8 5
il % o

2.2.3 M K B AR RO E & B E R
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Fig. 9 Possible fragmentation pathways of tembetarine

INRIGLE R 0.3 g, FEEME, BHIEHEMT,

IIANGE7K 30 mL, &AL 15 min AR (DhEE
500 W. iR 40kHz), RIGHBZE IR+,
AN BEAE 5 Ik, K 30 mL, & =& H
2, &, BREMARERRE, &% 10mL &l
L, AR . AR ETE KR S

FEBA R FIPERE S -

224 LYEGHFEE FEEEI 2227 MRS
Xt FE A% 457 0.15 0.2 0.4 1.0+ 2.0 4.0, 10.0 mL,
BT 10mL EHF, I0N F B R 5 FRE

LR FENRA R HR A 1~7, #% “22.17 TR &
WEARAFHERE A BT o DARRIU 50 1D o A P A AL A
QO WAL R (V) 2filbrmEdig. 455
SR, W, HHEME 1~6 IWIREN (75300
8.0~319.4 pg/mL, K 9.2~366.0 pg/mL) 2tk
KARU; PR, JERT 0. EHR R LA
TR 1~7 WRIKREN (B 3.2~320.7
ug/mL. JEF B 0.3~27.4 pg/mL. LEHERLE
0.5~47.0 pg/mL. IEFHZRHZ 0.4~42.0 pg/mL) %k
MRRRL, r1=09999. 455 L% 2.
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Fz2 6FMRAMEIAFE. HXREHK. LHEER
Table 2 Regression equation, correlation coefficient, and linear range of six components
5% B Ry r 2R MEYE R/ (ug-mL™)
R Y=19 188.83 X—4 777.92 0.999 9 8.0~319.4
TR, Y=27119.81 X+5 174.56 0.999 9 3.2~320.7
H Y=44 623.79 X—24 674.28 1.000 0 9.2~366.0
JER B Y=87252.11 X+886.14 0.999 9 0.3~274
KR LE Y=91187.27 X—1172.67 1.000 0 0.5~47.0
HEHRF R Y=86913.70 X—966.72 1.000 0 0.4~42.0

225 LEtEHs

0 “2.2.37 TR 52 & 4

B 5N 2.82%. 2.86% 2.77% 1.57%- 2.70%-

AR IR BV RE R A “2.2.47 TURIRG X
ML VAVR 4, 1% “2.2.17 TUR 5 AFEEREAG I, Gl
W, WK 10, GPRABIERS S, PRGN, 75
B SRR R, SRR LR R R AR
B E BER AR T 3 2 B [ £ B I R ) € U
HEAMERE T, RN RRIER .

3 A
! |
L 2 | 14 S 6
3\ B
. J 14 .S 6
C
12
[y JA A 5 . 6
3
D
1
.12 l ] i
1 3 E
.12 I 4 5 6
0 20 40 60 80 100 120 140 160
t/min

A-FERL, B-SREZPIERE M, C-8RTE KUBRBITERE M, D-BIE IR
BITEREA, E-REXIRM, 1520, 2-8R, 3-75 ki, 4-J72
BBk, SSEHRLEK, 6-IEHRTR.

A-sample, B-negative sample without Sophorae Flavescentis, C-
negative sample without Sinomenii Caulis, D-negative sample without
Corydalis Rhizoma, E-mixed references, 1-matrine, 2-sophocarpine,

3-sinomenine, 4-protopine, 5-tetrahydropalmatine, 6-corydaline.

10 REXMR&SE. AR EERERS HPLC
Fig. 10 HPLC of mixed references, negative sample and

sample solution

22.6 FEEEELE FEEWE “2.2.47 TRNIREA XS
MR 3, SESENE 6 Ik, ACSR AN R A) 1 0
N, T RSD, &5 SRV 0 HE S VA A5 D7)
T AL RSD $1<<2%, 45K ZE RIT,
R ARG R
227 BEEMES g 2237 W FEFATH &
6 DU S IA BRI E , THE S R
. RSD, Z5RESHh MR TR SRR B
IR OR R T RIP0 & 5500 5N
1.834. 0.779. 2.301. 0.072. 0.097. 0.074 mg/g, RSD

3.57%, KPR EEEWRL .
228 FEMES H “2.237 N FIEHIE R
REBBEB 3T 04 5. 100 15, 20, 25, 30. 35.
40, 45 h BT, AN RIS [] S S TV 25
Moo S0 PRI F AR SRR i 1
RO ETHZR R IE A RSD B 53 718 0.64%
0.60%- 0.55%- 0.79%- 0.38%. 1.14%, i HA{HER 5
WS AT TE 45 h WRREE R AT
229 MFEECERRE R EFRERMS 015 g, T
ATHAE 9 1, KB INE VR AR RV, X HE
vt FRY N B 2 0l R it v 45 B 23 o 20 201 50%
100%- 150%, BANKRES 3 4y, % “2.2.37 Bi R J7
VA AT, e, THES AR RS IO B
W L2 RSD. SR S0, MARDH. FHRmi. [
B[ Fris SERAR R IETHZR B R AT e | i
KRN 94.32% 96.89%. 97.83%-. 109.53%-
99.32%-. 87.13%, RSD {H4737lH 3.24%. 4.99%.
4.95%. 4.85%-+ 2.52%- 5.95%.
2210 6 P IES R F% “2.2.37 TiF J7 ik
B VETR, i “2.2.17 TN ik ExT 3 HHhn
WRIGZERL (231001, 231002, 231003) #£5HiE4T
6 PR & =l e, 455 WK 3.
3 g

TR 28 RORE HR AR BRI 1 70 A 247 IR

F3 3IHMEKELRTR 6 MRS 2ABNELER

Table 3 Results of determination of six kinds of

components from three batches of Jiawei Qingluo Granules

EHW BRW EEB RRABY R EHERF

(mgg!) (mgg") (mgg") (mgg") Fmgg') Fmge"
31000 167 081 219 01 014 0l
231000 169 082 220 01 014 0l
31003 161 077 214 010 014 0l

its
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2 AR I EEEE R, AT
SR, IR 24 BURL AR PRI R oy - Aty
FA R SL AR Y, AR IO I 5 7 v B A Rk
DAR] S AR S 36 R B ST T TP T 285 RO A S o
g3 [ € VE K e BN sE J7 1% . i HPLC-Q-TOF-
MS/MS FEAR , FE IR 28 RO Hh 28 58 AIHED H 50
MNEVIRGT, kB E S TR EHE.
GEE, BLFEA MRS BLPRRE R AN, AP E S
RS A= DL S A SR A= e 73 55, [A]— 2R 2
A R AR SRR . A FT ST T T
IFI e ) R R S R A USRS
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AT RO RIRVE YT RA AT BRAR B ER A B
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o3 o A ] R PPA PR b

A SIS NS $ O R A SR BT AT 7%
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AHH T SR BT R A O s SR P EEAR
TS AR, &I Phenomenex Gemini A1
X BAREOT B RO e, VTR R AR, RS L
TSR R RN 52 FE R, TS AR 9 AR
TSR, ARSI FELE T 2RI R, KA
KH T BONFRER O - g2 iR A AR R, IF
M HE H bR s pKa fB, 6@ 22 b Ehs L pH {H
N 5.8 &IEEHEE, VL EFZMT BARE g,
SRR, PREART RS S, B AH ARG ) P IR
faf e, A AR e 5 H bR PR IR AR, %
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1 N == 1| N D A e W Y i

AT 5T I T IR I 2% RIURL % 24 R A 04 R
A BRSO TR R AR A YD, L
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