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Study on Chemical Identification of Bupleurum Chinense and Counterfeits Based on Characteristic Chromatogram and UP-
LC-Q-TOF/MS Technology
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210028, China; 2. State Key Laboratory of Oral Drug Delivery Systems of Chinese Materia Medica, Jiangsu Province Academy of Tradi-
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ABSTRACT: OBJECTIVE To identify Bupleurum chinense pieces and its counterfeits based on the characteristic chromatogram and
UPLC-Q-TOF/MS technology. METHODS Thin layer chromatography was used to identify Bupleurum chinense and its counterfeits
collected from different origins and different producing areas. Then, the chemical constituents of Bupleurum chinense and its counter-
feits were compared according to the established HPLC characteristic chromatogram, and the representative differential markers of Bup-
leurum chinense counterfeits were further identified by UPLC-Q-TOF/MS technology. RESULTS Thin layer chromatography showed
that different original Bupleurum chinense pieces had saikosaponin A and saikosaponin D, which could be distinguished according to the
intensity and position of fluorescent spots. There were 14 and 16 common peaks in the specific chromatogram of Bupleurum chinense and
its vinegar—processed products respectively, and 6 components were identified. The chemical components of Bupleurum chinense pieces
from different producing areas were similar, and the established method could better reflect the characteristics of Bupleurum
chinense. Further comparison of the specific chromatogram of Bupleurum chinense and its counterfeits showed that the composition of
B. marginatum Wall. was close to that of the authentic Bupleurum chinense., B. bicaule Helm and B. longiradiatum Turcz. had their
own characteristic peaks with high response values. The content of saponins in B. marginatum var. stenophyllum was significantly high-
er. A total of 69 Bupleurum compounds were identified by UPLC—Q-TOF/MS mainly triterpenoid saponins, followed by flavonoids, a
few chromones, phenylpropanoids and alkynes. The results of cluster analysis showed that the interspecific differences of Bupleurum
chinense were obvious, and different Bupleurum counterfeits had representative differential markers. CONCLUSION  The established
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characteristic chromatogram and UPLC-Q-TOF/MS method can be used for the chemical identification of Bupleurum chinense and its
counterfeits, which provide a basis for the comprehensive and rational development and utilization of Bupleurum resources.
KEYWORDS: Bupleurum; characteristic chromatogram; UPLC-Q-TOF/MS; TLC; chemical component; authenticity identification
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Table 1 Source information of Bupleurum chinense pieces and counterfeits from different producing areas
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Fig.1 Different varieties of Bupleurum pieces
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Fig.2 Thin layer chromatography of Bupleurum pieces
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Fig.3 Bupleurum chinense (A) and Vinegar Bupleurum chinense (B) superimposed characteristic chromatogram
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Table 3 Characterization of chemical constituents of Bupleurum
NO. /;Tin BETHA HiRE HHH AT A SRR CHVeH MY*AEZY 7Dy
1125 [M+H]® 175190  175.1190  CHN0, FE &R ( Arginine) ML "
2168 [M4NH]T 360100 360.101  CpoHy0,, B Sucrose) i P
3026 [MNH]T 210008 2100006 CGHO, FRBRA(Citric acid) BB o+ o+ o+ o+ o+ o+
4 3.9  [M#H]*  268.140 2681038  C,H, N0, T (Adenosine) P S S S
588 [MH]T  25.0972  25.0966  C HoNO,  L-ER(L-mypophan)  EEEE o+ o+ o+ o+ o+ o+
6 1004 [M+H]"  355.1024  355.1028 CeH 504 LRI ( Chlorogenic acid) " RN + + + + + +
7 10.81 [M+HCOO]™ S69.1876  569.1859  CysHy0,, LT Ligustroside) Ak - - o
8 10.81 [M+H]” 23.037 23.037 CyoHeOs R ( Saikochromic acid ) il + + + + + +
9 10.9 [M+HCOO]™ 509.2240  509.2223 CyHy0, Eucalyptol—gle-xyl [ + + + + + +
10 1L47 [M+H]®  49.104  49.101  C,H,0, (Pﬁm—()iﬁi?cimiﬁlgin) (i -~ - -
11207 [M-H]" 609.146 1 609. 144 8 Crlly046 7T (Rutin) * R + + + + + +
12 12.25 [M+HCOO]™ 1151.5491  1151.5452 CoHgOy  BEMIRH V(Saikosaponin V) =ik + + + + + +
13 1255 [M+H]"  M5.5054  45.5059 C,H0,6 FH)(Unknown) SRR + + + + + +
4 1267 [M+H]® 307176 307174  CyeHy04 FHFRKE ( Cimifugin) i - - -+ - -
15 1272 [M#H]® 4531755 4531752 CpHyu0, g:gﬁfhiﬁfﬁiz) i - - -+ -
16 1274 [M-H]" 631618  623.198  CyHy0, (Ii;ﬁiﬁ;?fjﬁe) K o+ o+ 4
17128 [M-H]T 5151195 5151180 CysH,0,, SEHER B(Tsochlorogenic acid B) *  AHEHE + + + + + +
18 1284 [M+H]" 3851129 38.1127 Cp7Hy0,0 Saikochromoside A i) + + + + + +
19 1312 [MsH]"  SI7.1341 5171344 CysH,,0,, SRR A (Tsochlorogenic acid A) © ARER + + + + + +
N BAU [MH]T 23001 23001 CoHOs  SHIEI A(Sakochromone A) i P
2 1326 [M-H]T 47083 47.022  CuH0, Mk (Quercitrin) ™ P o+ o+ - - o
2 B4 [M-H]T  SISI195 5151180 CysH,,01, SRR C(Tsochlorogenic acid C) * KRR + + + + + +
BOB6 [MeH]T 95003 9010 CuHyOy FE Unknown) SEEEE o+ s+ b+
U BT MHHCO0]™ 855.4384  855.4349  CoHg0s FH)( Unknown) SEEEE o+ o+ o+ o+ o+ 4
25 1416 [M+H]®  M7.0022  M47.0919  CyuH,0, A (Baicalin) L o+ - -4 -
%1526 [M+H]T B0 93552 CyH0y Rotundioside N SEEEE ¢+ o+ 4+ 4
71534 [M-H]T 30L0354  30L0M9  CH0, 02 (Quercetin) * T e s+ 4 s
B 1560 [M-H]T  313.0854 33045 CeHy0, 111 A Endocrocin) ol Fo+ s+ -y
2 1612 [MHHCO0]™ TLSR1 OS85 Cyllp0p MBS CSaikosaponin C)°  =BFRIEE  +  + o+ o+ o+«
016,19 [MHCOO]™ $5.4642  825.4610  CpHg0,, HAW)(Unknown) SEEEIEE 4+ 4+ 4+ 4+ 4 4
316,24 [M+NH,]"  946.5734  946.5725 CoHgOy;  BEHIRAT F(Sakosaponin F) * =R H2% + + + + + +
D163 [MH]T 05170 101522 CoHyOy (Mri;ff_%jffiiﬁncc) SEEK ¢+ o+ o+ + 4
BO163  [MH]T B2 LB Celly0,  AHIE(Sakossponn ) SEEEEE o+ o+ o+ o+ o+ 4
31655 [M-H]T 350510 315.002  CeHp0,  FEAZ(Lsorhamnetin) W o+ o+ o+ o+ 4 4
31674 [MH]T 9B.61 93555 CyH0y Rotundioside W SEEEE ¢+ o+ 4+ 4
o 1681 [MAHTT 805200 805263 CatlO B3/B4(S§§fi§irn pypy WEHER e e e
371694 [M+H]T  M3.5261 943555 CulOy  SEHIRAT S(Sakosaponin S)  =WERHE +  +  + o+ o+ 4
31718 [MHCOO]™ 809.4693  809.4652  CoHgOp (j&iﬁf itﬁir) SRR+ o+ o+ o+ 4+
39 17.28 [M+HCOO]™ 825.464 2 825.460 4 CoHes0 15 I A/B2 SRERARR ¥ + n ¥ + n

(Saikosaponin A/B2) *




— 74— PR DR 222 A 2025 4F 1 45 41 445 1 1)
(%%)
N mFEA MBI EE AFR sty st o
/min CH VCH MYy 7Y DY
01735 [M+#H]T  207.0652  207.0653 CpH,00, TS IR ( Scoparone) HOER + + + + +
b
41T WH]T 867417 867432 Call0y PRI A Stk o+ o+ o+ 4 s
(Malonyl-saikosaponin A)
£ 1778 [M4HCO0]™ 957.5065  957.5066  CoHy0y, Rotundifolioside A SgEEfE - - - - +
4 17.8 [MH]T  BL4BI BLAB6 CoHeOps 46T B1(Saikosaponin B1) * =k + + + + +
4 17.82 [M+NH,]"  944.5577 944.5579 CygHz0,y SEHEH H(Saikosaponin H) =42 + + + + +
" )
5 78 WHO0 SLAMS  sTAm2 G0, O OCCRIBRBREA e, ‘
(3"-0-Acetyl saikosaponin A)
" 1 e
6 1.9 (W00 ST4MS sy G0,  ZTOTCREERMREA e, +
(2'-0~Acetyl saikosaponin A)
47 18.24 [M+HCOO]™  809.469 3 809.466 0 CpHgO1 SEBAIEH F(Saikosaponin E)  =WEREFZE + + + + +
81834 [MHHCOO]™ 975170 9875119 CullyOy SR N(SukossponinN)  “HEHE  +  + o+ o+ +
49 18.48 [M+H]" 619.420 4 619.420 8 CoHyOg  SERIRAT F(Prosapogenin F) e + + + + +
T Vi1 He B .
50 1848 [M#H]T  909.4842  99.4846  C HL0, A MLZM%"‘EHE‘?LA SHERAER o+ o+ o+ 4 +
(Malonyl-acetyl-saikosaponin A)
N B 2
SU1855 [WHHCOO™ ST.4M8  sam0 G0, | OTOTCEEERMREA . N
(6"-0-Acetyl saikosaponin A)
52 18.68 [M+HCOOT 825.464 2 825.461 2 C42H68013 %Eﬂ%ﬁ: D(Sajkosaponjn D)* :ﬁ%ﬁ‘?@ + + + + +
53 19.00  [M+H]" 259.169 3 259.169 2 C,;H,,0, .55 & (Bupleurotoxin) Joieiy - - - - +
S 19.44 [MHHCOO]™ 9575065  91L4979  CoH,0,, Rotundifolioside H SHEEEE - - - - +
1_()_ jlia He
55 19.65 [M+HCOO]™ 867.4748  867.4712  C,H,0, ,,3 0 ZM"‘.E%EL.D SElERHE o+ o+ o+ o+ +
(3"-0-Acetyl saikosaponin D)
56 19.67  [M+H]"  369.1333  369.1335 CyHy04 Kaerophyllin NS o+ o+ 4 +
" _()— ﬁjﬂg H
5T 19.78 [M+HCOO]™ 867.4748  867.4712  C,H,0y, 2 0 ZMLT{%%&D SEERHE S o+ o+ o+ o+ +
(2"-0-acetyl Saikosaponin D)
B =]
58 20.11 [M+#HCOO]™ 809.4693  809.4674  C,oH0,, fm%ﬁm’*w% SHEREE S o+ o+ o+ o+ +
(Saikosaponin M or isomer)
—hH st
59 2018 [M+NH]" 965108 965114  CyH,0, N LMW%D SHEEE o+ o+ o+ 4 +
(Malonyl-acetyl-saikosaponin D)
v B
@ MR DENE] BOS04 B0SI7 G,  OOCRRRHRED g .
(6"-0-acetyl saikosaponin D)
61 20.45 [M+HCOO]™ 663.4114  663.4086 CiHsg0s  SEBIRIEH G(Prosapogenin G) =ik + + + + +
S b setnke G .
6 207 [M-H]” 6153902 6153898  CyHsOs M"‘”ﬂyﬁﬁ_ =weEE - - - -
(Hydro-Prosapogenin G)
ZLRSE A
6 211 [MH]®  865.4944  865.4%42  C,Hn0, * SRR o+ o+ o+ o+ s
(Diacetyl-Saikosaponin A)
SEEHIEAT M sk
60 211 [MeH]T  TS.4%84  TS.4786  CoHgOp * 4 SRk o+ o+ o+ 4 +
(Saikosaponin M or isomer)
Z LRSI D
65 2035 [M+HCOO]™ 909.4853  9M.4813  CuHn0ys * SRR+ o+ o+ 4 s
(Diacetyl - Saikosaponin D)
13(8) -#H-97  11E-+/\—fifg
6 2166 [M-H]T 25279 25273 CHy0, (8)2 ComNm o+ o+ o+ 4 s
[13(S)-HODE |
67 2174 [M+H]T  0L198 3011796  CoHy0; ZBESHIEE (Acelylbuplewrotoxin)  Hi2 - - - - +
68 2,03 [M+H]" 4953520  45.3519 CaoHie05 FFHUGHRRER  Oleanonic acid) =ik + + + + +
60 233 [M+H]" 243.174 3 243.1743 CH,0 KB ( Oenanthetol ) LSS + + + + +
s " RN GX BT IR E ; + 3R G Y 5 — RS LA AR AR
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Fig.7 Response heat map of Bupleurum compounds
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Fig. 8 Compounds structure of B. marginatum var. stenophyllum (A), B. bicaule Helm (B) and
B. longiradiatum Turcz (C)
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