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LC-FDA-M S/M S analysis and anti-depressant study of Zhizi-Gancao-Chi

decoction
LEWen, FENG Fang ,WANG Ya
D eparment of Phamaceutical Analysis China Phamaceutical University, Nanjing 210009, China

Abstract Aim: To establish an analytical method © study the chamical components in Zhizi-Gancao-Chi (ZGC)
decoction, and investigate its anti-depressant effect M ethods: An LC-FDA-M SM S method was established and
applied. The sparation was perfomed on an ODS C,;; column (250 mm x 4. 6 mm, 54 m) with a gradient elu-
tion. Themobile phase consisted of water/ acetic acid (1%, v/v) and methanol. The main camponentswere identi-
fied acoording 0 the UV and M S The anti-depressant effect was evaluated with mice tail-sugpension test and
forced svimming test. Results: The components of the ZGC decoction were sparated iolated and ten of them
were identified. These compounds are classified to iridoid glycosides, flavonoids and triterpene sgonins In addi-
tion, its anti-depressant effect was observed for the first time. Conclusion: The LC-FDA M S/M Smethod can ef-
fectively sgparate and identify the componentsof ZGC decoction, which has significant anti-depressant effect. The
relationship betveen the chamical component and its anti-depressant effect needs further study.
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Figurel HRA.C-FDA chromatograns of Zhizi-Gancao-Chi(ZGC) decoction at 250 rm (A) , the total ions chramatogran in positive mode (B) and
negative mode (C)

Tablel MSMSdataof ( +) ESHIMSand( - ) ESHM S, and the identification results of the constituents of ZGC decoction

Peck t& /min Identification —— MS — A ma (UV)
Positive ion(m/2) N egative ion(m/2)
1 18.98  Genipin-1@ D-gentiobio-  573[M +Na] ", 551[M +H] ", 549[M - H] ", 241
side 389[M +H-glc] *, 387[M - H - glc] ",
371[M +H-glc-H,01 ", 225[M - H - 2 xgic] ~,
227] (M +H) 2 xgic] *, 207[M - H - 2 xglcH,0]
209[ (M +H) 2 xglcH,0] *
2 22.38 Geniposide 799[2M +Na] *, 447[M +CHZC00] ~, 222,
411[M +Na] * 387[M - H]~ 239
389[M +H] ", 225[M - H - glc]
227[M +H - glc] *
3 28. 89 L iquiritin 441[M +Na] *, 417[M - H] ", 234,
419[M +H] ", 255[M - H - glc] 277,
257[M +H - glc] * 312
4 39.93 6"0-p-Coumanylgenipin-  719[M +Na] *, 777[M +CH,000] ~ , 242,
gentiobioside 697[M +H] ™, 695[M - H]~ 314
309[M +H - gen] *
5 41. 48 Ioliquiritin gpioside 573[M +Na] *, 549[M - H] 250,
419[M +H - apl] * 417[M - H - apl] ", 308,
255[M - H - gl - glc] - 363
6 42.79 Iliquiritin 441[M +Na] *, 47[M - H] ", 236,
419[M +H] ™, 255[M - H - glc] " 279,
257[M +H - glc] * 321,

362
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Continued
Peak fr /min Identification —— MS — A max (UV)
Positive ion(m/2) N egative ion(m/2)
7 46.54 Daidzein 255[M +H] ", 253[M - H]~ 250,
237[M +H - H,0] *, 291
227[M +H - 001 *,
209[M +H - 00,17,
199[M +H - 2001 *,
181[M +H - 200 - H,0] *
8 64.52  Licorice-sponin A3 985[M +H]", 983[M - H]~ 251
809[M +H - gltA] ¥,
615[M +H - 2 xgluA - H,0] ",
453[M +H - 2 xgluA - H,O - glc] *
9 75.34 L icorice-sgponin G2 839[M +H] ", 837[M - H]~ 251
487[M +H - 2 xgltA]*,
469[M +H - 2 xgllA - H,0] *
10 79.93 Glycyrrhizinic acid 845[M +Na] ", 821[M - H]~ 251,
823[M +H] ", 337
647[M +H - gllA] ™",
471[M +H - 2 xgA] ",
453[M +H - 2 xgluA - H,0] *
Note glc = glucose; gl = gpiose; gen = gentiobiose, gluA = glucuronic acid
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+ + H
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o - (4) oo HOHC o
3.2.2 NP
OH OH
' OH OH
200 400 rm oH o
' |(300 400 m1) I (220 6"-0-p-Coumaroylgenipingentiobioside (4)
280 nm) B- Figure2 Structuresof iridoid glycosides in ZGC decoction
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Figure3 Structure of flavonoids in ZGC decoction
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3 3
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10 251 mm,

COOH Licorice-saponin A3(8): Ry=glc R,=H
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Glycyrrhizinic acid (10): Ri=H R,=H

OH

OH OH

Figure4 Structure of triterpene sgponins in ZGC decoction

TST  FST 2,

Table2 Effect of ZGC decoction and amitriptyline(AM 1) ig for 7 days
on mice duration of immobility in tail-sugpension test(TST) and forced
svimming test(x +s n =10)

Growp Do/ Duration of immobility/s
(g/kg) TST FST
Control 124.8+43.1 121.0+54.7
AM | 0.012 5 32.6+23.6 30.8+24.9
ZGC decoction 30 57.9+32.6" "  32.5+27.0""
15 78.2+31.4" "  52.7+23.3"°
7.5 99.8 +44.9 76.3 +56. 6
" P<0.05, " " P<0.01 vs contol group
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