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Abstract: Characterization of the polysaccharides and monosaccharides of Bupleurum chinense was undertaken
to identify differences in the Bupleurum chinense's sugar profiles, so as to provide a basis for the identification of
different varieties. High performance liquid chromatography (HPLC) was used to generate chromatograms of the total
polysaccharides of Bupleurum using an Evaporation Light Detector (ELSD), and a monosaccharide chromatogram
was generated using a UV-detector (UV) following polysaccharide derivatization. The data were analyzed using
SIMCA software and SPSS software to distinguish different varieties of Bupleurum. The results show that the yield
of polysaccharides from Bupleurum falcatum is the highest, while the yield of polysaccharides from Bupleurum
chinense is the lowest. The polysaccharide spectrum shows that the molecular weights of the polysaccharides in
different Bupleurum differ, and their percentages of the total peak area are also different. The four Bupleurum
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polysaccharides are composed of mannose, glucuronic acid, rhamnose, galacturonic acid, glucose, galactose, and
arabinose, but differ in length. The ratio of glucose to arabinose in Bupleurum chinense, Bupleurum scorzonerifolium,
Bupleurum falcatum and Bupleurum marginatum var. stenophyllum is: 3.0-4.0, 5.5-7.0, 12.0-17.0, 9.0-12.0. In this
study, a sugar profile technique was developed to provide a new method for the identification of different varieties

of Bupleurum.
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Table1l Source and distribution of different batches of Bupleurum.
BCH: Bupleurum chinense DC.; HCH: Bupleurum scorzonerifolium
Willd; SDCH: Bupleurum falcatum; ZCH: Bupleurum marginatum
Will ex DC. var stenophyllum (Wolff) Shan et Li

Anhui Henan Hebei Jiangxi

Sample Bozhou Yuzhou Anguo Zhangshu
Train  Verify Train Verify Train Verify Train Verify

BCH 1.2 9 3.4 10 5.6 11 7.8 12

HCH 1314 21 15.16 22 17.18 23 19.20 24
SDCH 25.26 33 27.28 34 29.30 35 3132 36
ZCH 37.38 45  39.40 46 41.42 47 4344 48
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Figure 1 Chromatogram of refined polysaccharide from BCH (A), HCH (B), SDCH (C), ZCH (D) by HPLC-ELSD
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Figure 2 PLS-derived score plot of overall samples (A), PLS-derived relationship between true value and estimate value of training set
(B) and validation set (C), permutations (D), OPLS-DA (E) scores plots and VIP-plots (F) of Bupleurum samples based on polysaccharide
specific chromatogram. RMSEE: Root mean square error of estimation; RMSEcv: Root mean square error of cross-validation; RMSEP:

Root mean square error of prediction; YVarPS: Validation set sample; VIP: Variable importance value

IR R A0 27 22 S B4y, AT BASR FH A B 1Y) OPLS-DA 43 #t
X B HEATRE— 25 A0, SR PLS R HEAT E AR A T
NS R R B DR e

I 2A BT A SE AR i B s 5 N SMICA B 4y
Hr 45 21 PLS BRI, BENALHR 73 73] t1 43 708 (t[1])
2 43 08 (t[2]), B BT DUE H b S H A = B 54
AT LA X 4, HAS RS S H X 40 R B 5 I 2R e 25
AR, BEAFEE SR S I SR 1 S A R SRR ke, UL
FIT ST AR AL A] DLRAS [F 2R 5450 . 18] 2B F1 2C SR
T PLS BRI ZR AR 5 B0 UE B 1 4 P S50 2 T 1)
HESHEZ AR B 2B FIZREELL B SHE N
INARBR S THE AR AR, L 2 I 22 5 F PPl 35 7
# (RMSEE) # 7%, RMSEE [f){fi A 0.262 737, 7] ¥4 [l
PhSEEH I 73 JF, e TR Ny = 1 x + 6.967 75%10°%,
R4 0.951 678, A T 36 iIF PLS I ZREERLTY, i 4 Ff e
A TR B E A 7 N IR BT O A (RS 28 e R AT B0 0IE . T3
T4 Fh A [F) 58 A 28 B8 g, P 06 E 4 7 AR 1) T 2
75 7 (RMSEP) %7~ . [ 2C R8T 4 RS dh g
LR TG, B &M F2 8y = 0.938 144 x +
0.079 675, R? {5 v 0.963 1, #] UL & H RMSEP {& A
0.240 195, H. 4 Ff 5% it B9 B b B F000 ok o 1T
RMSEP {5 5 RMSEE 18 A 22 AN K, 3 9 15 B Jfr 2 A5 Y
(R AR 4

P 2D Ny 4 Fh4E T HPLC-ELSD 2 45 AiF & 13 i Ty
FREAT A W& 1 I f /s — 3R 4073 43 A (PLS-DA), %)
SEU6 2 B B AL AR By AR B AR 1 RELQ2H /N TR AR E
(G, REFH Q2MH 73 7l 2 7 o B 415 11 ff B A B A0 0]

R TR 8 77), UF SR A T FE . AT A I E IR
2B /N 3R FI 5 43 Hr (OPLS-DA) (18 2E) & Bl b4k
TR = 5 AT DA B R X 43, {2 AT G R 5 L
BT . MVIPEFI K 2F AT LLE H, A IX 4 Fh 5 [X
SN B 2R N 5 23 4y, B4y 7 i v B 400~
900 kDa %845

3 LEHABBELARKAYE

3.1 HPLC-UV BESFEERE S H PMP AR AT
A Al = OB S R E T 8 R bR HE SRR S
i (B 3) A [F] SE A s e E R (1 4) o K b
TR A5 XoF HE i TR 5 i 5 ) AR R F P 30 AT 0 B
KB A Fh SE A BB () HPLC-UV Hb R 1L R 3% A A
ABLI R B2 B 18], AT DA 52 4 F 5880 #0802 b H 85 0 e
WEIETR « BRAS 0 1 FLRE R TR 88 280 0 1= LW R0 BT R4
R 7 b PR 2L D, T 5 PR (R X 0 T AR B XA,
F U A TR G 22 05 A AN R Y SRR (Y R L

32 BREITSI K SA NASFELEH T A R S
TN SMICA B A 2 145 21 PLS s I, i vl LUE

1:5
2

. 09
-
<

=

.6
0.
0

]

|

]| { I fha N6l 8
3 bo2n ,

0 ' 0 30 40 50
Time / min

10

Figure 3 HPLC chromatograms of monosaccharide reference
substances. 1: Mannose; 2: Glucose acid; 3: Rhamnose; 4: Galact-

uronic acid; 5: Glucose; 6: Galactose; 7: Arabinose; 8: Fucose
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Figure4 Monosaccharide chromatograms of BCH (A), HCH (B), SDCH (C), ZCH (D) by HPLC. 1: Mannose; 2: Glucose acid; 3: Rhamnose;
4: Galacturonic acid; 5: Glucose; 6: Galactose; 7: Arabinose
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Figure 5 PLS-derived score plot of overall samples (A), PLS-derived relationship between true value and estimate value of training set

(B) and validation set (C), PCA (D), permutations (E) and VIP-plots (F) of Bupleurum samples based on monosaccharides specific

chromatogram
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Figure 6 Hierarchical cluster analysis on carbohydrates from

different Bupleurum samples based on monosaccharides fingerprint
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