2554k  Acta Pharmaceutica Sinica 2024, 59(10): 2849-2856 + 2849 -

EREEREZRTZIEMR

HOE, B R, REMK, TRY, FRES, RERS, =ET,
FERE", HAG"

(1. R EEZRFA 250, Fifg 201203, 2. R ERZAERE S0, B 201203; 3. HHBAR LD
2P IR A H], Ak 2814 133700)

WE: & W PEMIRIE JQITC) I PR b8 H T 2 ZU0E FR I iR 59697, (B b E B i & s M AN 2 .
AT T S L JQITC i 4 IR SR G IR L B G SR R \ oW AE R PR AR L B8 5 o L B e 2l 7 L o R
ANBETRR 2 /N BET L /N BELLTR, L O TR 2R T8 L5 VT R 22 AR 1 v A — e B I 1 e T, R
F P S 1) 77 40 5E JQITC v 15 Tl st 3 i) &5 i, I 25 G2 RN JQITC £ sk & S i« A ACQUITY UPLC
BEH C,, (100 mm x 2.1 mm, 1.7 pm) @3, 7304 N 0.1% L8R -5 mmol-L* Z & 8 /K (A)- ZJF (B), il
0.3 mL-min", £ 40 °C, R Mm% 5 7R, £ IE B TR N BTl . 45 R BOR @ LI 7 VAT A v [ 2 B
I 5E 773 2 B E 3K PITAST I PR 15 b e 7 72 JQITC v & s (IR A5, B B S A7 AR U8 /N BB L 20 SR IR L B2 57T V3o
Tl B 2 R, 3t 7 87.31%; oK & PRk 42 7 S MUY o B0 AR IRt (/NBRETAR 28 /)N BRETRL L /DN BRE LT e Tl s 2 AR TR L 2
YT R ZEIEHR) MG RAEA IR SRR R RR PR SRR i & B BB R T IR EN A& &, X 10 Fik s
e E U BB B 99.20% . AT FUEE S 1 HER R BRI JQITC 22 B 43 A ey RO €2 3 — H 1G5 15 U
SE 775, RRor T REHRTI TR FE R 1S Bl o B, TR T A I 0 A b R A A S R AR R I 1R AR
FKAENERIS A E = 3G 0, X vl g A F) T IR EEAR L RN K AE

K21 i FRREIREE; £ B & B SRk B RO (1 - A TR

FE S RI1T XEAFRIRES: A NEHS: 0513-4870(2024)10-2849-08

Study on multi-component contents of Jinqi Jiangtang Capsule

TIAN Tian', SHI Rong’, WU Jia-sheng', WANG Tian-ming', LI Jian-guo’, XIA Guo-feng’,
LI An-ning’, LI Yuan-yuan'", MA Yue-ming"

(1. School of Pharmacy, Shanghai University of Traditional Chinese Medicine, Shanghai 201203, China; 2. Science
and Technology Experimental Center, Shanghai University of Traditional Chinese Medicine, Shanghai 201203, China;
3. Jilin Aodong Yanbian Pharmaceutical Company Limited, Yanbian 133700, China)

Abstract: Jinqi Jiangtang Capsule (JQJTC) is clinically used for the prevention and treatment of type 2 diabetes,
but the contents of its main chemical components are not yet clear. In this study, an ultra-high-performance liquid
chromatography-tandem mass spectrometry (UHPLC-MS/MS) method was established for the determination of
15 components in JQJTC, including new chlorogenic acid, chlorogenic acid, cryptochlorogenic acid, formononetin,
ononin, calycosin, calycosin-7-glucoside, astragaloside 1V, berberine, epiberberine, berberrubine, coptisine, jatror-
rhizine, palmatine and magnoflorine. The method was used to determine the contents of 15 components in the

capsule and then to investigate the influence of excipients on the contents of the components in JQJTC. The separa-
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tion was performed on a ACQUITY UPLC BEH C, column (100 mm x 2.1 mm, 1.7 pm) with a mobile phase
consisting of 0.1% acetic acid and 5 mmol-L"' ammonium acetate (A) and acetonitrile (B) with gradient elution at a
flow rate of 0.3 mL-min" and a column temperature at 40 °C. Electron spray ionization was used for mass spec-
trometry in positive ion mode. The established method meets the requirements of methodology of content determi-
nation in Chinese pharmacopoeia. The contents of 15 components in JQJTC varied from high to low. The top 5
contents were berberine, chlorogenic acid, magnoflorine, coptisine, and cryptochlorogenic acid, accounting for
87.31% of the total content. The contents of 10 components, including the alkaloids of coptidis rhizoma (berberine,
epiberberine, berberrubine, coptisine, jatrorrhizine, palmatine and magnoflorine) and the organic acids of honey-
suckle (new chlorogenic acid, chlorogenic acid, and cryptochlorogenic acid) in the whole formula extract without
excipients was significantly lower than that in the capsule. These components accounted for 99.20% of the deter-
mined component contents. In this experiment, an accurate, sensitive and efficient UHPLC-MS/MS method for the
determination of multi-components in JQJTC was established, which stably and reliably detected the contents of
15 components in the capsule and could provide the basis for more comprehensive quality analysis. It was also
found that excipients had an increasing effect on the contents of detected alkaloid and organic acid components,
which may be beneficial to the effectiveness of the capsules.

Key words: Jingi Jiangtang Capsule; multi-component content; excipient; ultra performance liquid chroma-

tography-tandem mass spectrometry
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Figure 1 Chemical structure of 15 components in Jinqgi Jiangtang Capsule and internal standard
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Table 1 Parameters of MS analysis of 15 components and internal standard

Precursor ion Product ion Dwell Collision . Retention
Component . Fragmentor Polarity R .

(m/z) (m/z) time/s energy/eV time/min
Magnoflorine 342.1 297.1 30 166 20 M]" 4.62
Epiberberine 336.1 320.0 30 166 36 M1 6.48
Coptisine 320.1 292.1 30 166 32 M1 6.52
Jatrorrhizine 338.1 322.1 30 166 36 M7 6.52
Berberrubine 322.1 307.1 30 166 32 [M+H]" 6.76
Palmatine 352.1 336.1 30 166 36 M1 7.03
Berberine 336.1 320.1 30 166 36 M1 7.12
Ononin 431.1 269.1 30 166 17 [M+H]" 6.80
Calycosin 285.0 270.0 30 166 24 [M+H]" 7.21
Calycosin-7-glucoside 477.0 285.0 30 166 20 [M+H] 5.45
Formononetin 269.0 197.0 100 166 48 [M+H] 8.57
Astragaloside IV 807.5 807.5 100 166 0 [M+Na]” 8.43
Chlorogenic acid 355.1 162.9 100 166 10 [M+H] 3.19
Neochlorogenic acid 355.1 162.9 100 166 10 [M+H]" 2.34
Cryptochlorogenic acid 355.1 162.9 100 166 10 [M+H] 3.44
Carbamazepine 237.0 194.0 30 166 21 [M+H] 7.88
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Figure 2 Chromatogram of 15 components in Jinqi Jiangtang Capsule and internal standard. A: Blank; B: Standards; C: Jinqi Jiangtang

Capsule; D: Formula without excipients; 1: Neochlorogenic acid; 2: Chlorogenic acid; 3: Cryptochlorogenic acid; 4: Magnoflorine; 5:

Calycosin-7-glucoside; 6: Epiberberine; 7: Berberine; 8: Jatrorrhizine; 9: Coptisine; 10: Berberrubine; 11: Ononin; 12: Palmatine; 13:

Calycosin; 14: Astragaloside IV; 15: Formononetin; 16: Carbamazepine

Table 2 Standard curves, linear ranges, and lower limit of quantification (LLOQ) of the components in Jinqi Jiangtang Capsule (n = 5)

Component Regression equation r Linearity range/ng-mL" LLOQ/ng-mL"
Magnoflorine Y=0.02X + 0.000 66 0.998 8 0.8-80 0.8
Epiberberine Y=0.16X+0.012 0.997 5 0.8-80 0.8
Coptisine Y=0.05X+0.003 4 0.997 6 0.8-80 0.8
Jatrorrhizine Y=0.05X+0.003 5 0.996 5 0.4-40 0.4
Berberrubine Y=0.05X+0.000 15 0.998 7 0.8-80 0.8
Palmatine Y=0.11X+0.006 6 0.9957 0.8-80 0.8
Berberine Y=0.11X-0.002 8 0.998 0 1.6-160 1.6
Ononin Y=0.22X - 0.000 89 0.999 8 0.5-50 0.5
Calycosin Y=0.10X - 0.000 70 0.999 8 0.5-50 0.5
Calycosin-7-glucoside Y=0.15X-0.001 6 0.999 8 0.5-50 0.5
Formononetin Y=0.24X+0.005 4 0.998 7 0.5-50 0.5
Astragaloside IV Y=10.003 3X+0.000 016 0.998 6 10-1 000 10.0
Chlorogenic acid Y=0.003 1.X+ 0.000 095 0.998 3 4-400 4.0
Neochlorogenic acid Y=10.000 87X - 0.000 029 0.997 1 5-500 5.0
Cryptochlorogenic acid Y=0.000 49X + 0.000 000 65 0.995 5 5-500 5.0
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Table 3 Effect of excipients on alkaloids and organic acids in

mixture (n =5, x +5). "P <0.01 vs standards with excipient

Content/pg-mL"

Component - - - -
With excipient Without excipient
Magnoflorine 1166.1+35.1 983.6 +22.8"
Epiberberine 1643.7+7.8 1185.6+32.1"
Coptisine 2100.6 + 20.1 1863.9+11.7"
Jatrorrhizine 1187.0+20 944.8 +16.0"
Berberrubine 685.4+26.4 501.6+15.0"
Palmatine 3028.0+15.5 2550.8+13.5"
Berberine 20912.4 +299.7 18 809.1 +524.6
Chlorogenic acid 13795.4 +503.5 11 947.8 + 688.3"
Neochlorogenic acid 1151.7+24.8 973.1+14.3"
Cryptochlorogenic acid 2121.8+36.9 1858.4+288"
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Figure 3 The contents of the components in Jingi Jiangtang

Capsule and whole formula extract without excipients (n =5, x £ 5).
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Table 4 Contents (ug-mL™") of the components in Jingi Jiangtang Capsule and whole formula extract without excipients (n = 5, x £ ).

P <0.01 vs Capsule

Component Sample Batch
2403001 2403002 2403003 2404001 2404002
Magnoflorine Capsule 1203.0+16.8 1178.0+17.9 1166.2+17.6 1155.4+65.4 1181.3+21.9
Without excipient 968.6 + 13.0" 981.0 +24.0" 971.1+22.8" 951.1+33.4" 976.0 + 18.8"
Epiberberine Capsule 1539.7+418 1562.0 £50.0 1550.2+39.0 1545.1+43.0 1570.5+57.7
Without excipient 1250.0 + 146.17 1258.0+ 103.2" 1253.1+51.77 1219.9+73.17 12253+81.1"
Coptisine Capsule 2097.7+31.8 2071.3+60.8 2096.5+19.6 21022+13.7 2094.3+£35.6
Without excipient 1744.1 +87.0" 1790.5 +24.7" 1789.7+40.0” 1745.6+18.6" 17712+22.17
Jatrorrhizine Capsule 1166.3 +£25.1 1163.9+16.7 1176.4+11.1 1160.9+17.6 11903 +15.4
Without excipient 914.6 +6.7" 924.1+25.1" 914.6 + 19.6” 903.7 + 16.4” 913.8+19.6™
Berberrubine Capsule 653.2+17.8 666.9 + 14.4 673.2+25.3 661.6 +12.4 650.1 +15.7
Without excipient 513.2+ 158" 515.7+155" 518.0 £20.8" 516.7+7.2" 517.8+13.3™
Palmatine Capsule 3006.3+51.1 2986.3+91.6 2964.0 +28.4 29148+19.8 2936.8+46.4
Without excipient 25202+522" 2607.5+77.5" 2599.8+57.27 2564.7+3447 2577.8+51.7"
Berberine Capsule 21251.7+389.4 21457.7+337.8 21304.2+100.1 20 638.4 + 186.3 21129.0 £ 161.0
Without excipient 17 987.4+259.4”  179582+103.97 1762246959 17912.3+4324" 18083.6+310.2"
Ononin Capsule 60.0+1.2 59.9+0.7 60.1+0.9 60.1+0.9 59.7+ 1.4
Without excipient 58.8+1.17 577127 584+1.1" 58.8+1.2" 58.6+0.7"
Calycosin Capsule 57.7+1.2 583 +0.6 58.4+0.5 58.0+0.4 58.4+1.2
Without excipient 56.4+1.17 56.5+1.2" 56.2+£0.8" 56.4+0.8" 56.5+0.6"
Calycosin-7-glucoside ~ Capsule 152.1+1.9 151.6 +2.9 150.5+2.8 151.7+1.1 150.6 £2.5
Without excipient 149.9+2.8" 148.4+4.8™ 1462 +2.4™ 146.6+ 1.0 1474127
Formononetin Capsule 28.3+1.0 27.8+0.4 28.3+0.3 28.0+0.2 27.6+£0.4
Without excipient 26.8+0.4" 26.9+0.5" 272+03" 27.0+02" 27.1+0.3"
Astragaloside IV Capsule 103.1+3.0 100.3+2.3 101.9+£3.7 98.6 +£0.7 99.7+£2.0
Without excipient 952+3.6" 96.9+3.7" 97.4+39" 96.7+2.9" 97.6+3.1"

Chlorogenic acid

Capsule
Without excipient

14671.6 +170.3
11811.3+577.7"

14 643.0 +330.0
11 630.7 £242.4

w

14972.4 +381.2
11 845.0 £ 255.4

*x

15 057.1 £325.9
11 840.7 £324.1

*x

15095.4 +252.4
12 032.4 + 416.1

s

Neochlorogenic acid Capsule 1164.8+24.6 11859+229 1162.0+15.8 1160.0 +15.6 1183.3+21.9
Without excipient 992.7+10.3" 992.0+13.1" 976.2 £ 8.3 978.0 £ 18.4" 970.4 +30.9”

Cryptochlorogenic acid ~ Capsule 2088.6 +48.7 2 140.1 = 64.6 2108.2+49.6 2119.8+62.1 2115.7+57.4
Without excipient 18158+38.8" 18413459 18242+419 1807.9+28.0" 1775.1+£46.0™
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