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Identification of Polysaccharides from Several Kinds of Legal Base Source
of Ephedra Based on the Chacteristics of Compositional Saccharides
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Abstract: Because polysaccharides from Ephedra sinica stem have reported to possess important immunosuppressive ac-
tivity it is significant to identify and discriminate polysaccharides from several kinds of legal base source of Genus Ephe-
dra. This study realized the discrimination of polysaccharides from Ephedra sinica Stapf, E. intermdia Schrenk et C. A.
Mey. , E. equisetina Bge and Badix Ephedra employing UPLC-MS/MS techniques based on changeable rules of composi-
tional monosaccharides by full acid hydrolysis. The results showed 20 batches of Ephedra polysaccharides was successful-
ly discriminated using UPLC-MS/MS coupled with multivariate statistics method, such as principal component analysis
(PCA) . These Ephedra polysaccharides were attributed to different species and plant parts. Man (1) ,GleN (2) ,GalUA
(8) and Glc (9), played an important role in classifying between E. sinica polysaccharides and polysaccharides from E.
intermdia E. equisetina and Badix Ephedra ,while Gal (10) played an important role in classifying between E. equisetina
polysaccharides and polysaccharides from E. intermdia , E. sinica and Badix Ephedra. This method with the advantages of
high stability and repeatability, could achieve a quality evaluation of plant polysaccharides from three kinds of legal base
source of Genus Ephedra.
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Table 1 ~MS parameters used for analysis of compounds 1-12
I BT ol T R TET LR Tl B
Peaks Analysts Original M, Q, (m/z) Q3 (m/z) DP. (V) CE (eV)
1 [M-H]" 180.2 509.1 215.1 49.2 28.1
2 [M-H]" 215.6 508.2 214.0 -65.9 -29.8
3 [M-H]" 215.6 508. 4 213.7 -64.5 -26.0
4 [M-H]" 150.1 478.7 215.0 -58.4 -29.9
5 [M-H]" 164.2 493.2 214.9 -60.6 -29.0
6 [M-H]" 215.6 508.2 213.8 -67.9 -33.2
7 [M-H]" 212.2 523.2 215.0 -55.9 -30.3
8 [M-H] 194. 1 5231 215.0 57.5 47.4
9 [M-H]" 180.2 509.0 214.7 -59.9 -26.1
10 [M-H]" 180.2 509.2 215.0 -65.0 -29.9
11 [M-H] 150. 1 479.0 215.1 48.4 33.9
12 [M-H]J" 164.2 493.1 215.1 -54.5 -30.4
1S [M-HT 182.2 511.2 214.6 -63.7 -28.0
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Fig. 1 Total ion chromatogram (A) of 12 carbohydrates
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Fig. 2 Chromatograms of full acid hydrolysis of Ephedra samples
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R2 IMZEERERKREEYNSHETERABEBENEER (mol% )

Table 2 The measurement results of compositional saccharrides in full acid hydrolysis of polysaccharides from several kinds of legal

base source of genus Ephedra (mol% )

Sffnﬁe étft{ﬁ 1 2 3 4 5 6 7 9 10 11 12
R E. intermdia 1 3.08 0.26 0.06 1.29 11.79 1.72 5.80 28.26 2.84 6.69 35.41 2.81
2 3.03 0.27 0.06 1.21 11.61 1.63 5.73 27.81 3.38 6.57 35.82 2.86
3 2.97 0.28 0.06 1.04 12.07 1.64 5.56 29.71 3.01 6.36 34.67 2.72
4 2.56 0.24 0.06 1.43 10.13 1.78 5.95 29.32 3.12 6.00 36.21 2.71
5 2.92 0.30 0.07 1.53 10.94 1.69 4.82 30.58 3.85 6.76 33.72 2.81
JRIEAR E. sinica root 1 2.51 0.36 0.07 0.66 18.15 0.82 4.87 29.63 5.73 10.42 .26.36 1.97
2 2.59 0.36 0.07 0.83 19.86 0.75 4.66 30.33 5.70 8.55 25.90 1.83
3 2.47 0.35 0.07 0.82 19.21 0.82 4.69 31.96 5.62 10.44  23.11 1.73
4 2.63 0.42 0.09 1.17 20.54 0.85 4.94 28.03 5.84 10.17  24.98 1.44
5 2.71 0.47 0.08 0.66 20.39 0.91 4.76 30.65 5.45 8.44 24.68 2.09
K E. sinica 1 8.66 0.40 0.07 0.19 8.41 0.52 3.97 42.82  16.72 8.69 9.97 0.54
2 8.32 0.43 0.07 0.18 8.30 0.47 3.87 44.85 15.35 8.39 10.05 0.62
3 8.33 0.41 0.07 0.19 8.57 0.44 3.90 42.90 15.25 7.81 12.33 0.54
4 10.06 0.42 0.06 0.18 8.23 0.40 3.93 40.53 16.29  10.09 10.55 0.62
5 10.25 0.44 0.06 0.18 7.18 0.44 3.93 43.68 16.11 9.22 9.21 0.65
AR E. equisetina 1 8.98 0.36 0.04 0.39 14.89 0.48 5.61 37.03 5.92 11.62 15.16 0.84
2 7.99 0.40 0.04 0.46 13.16 0.43 5.15 37.64 5.78 14.88  14.31 0.91
3 8.38 0.34 0.04 0.40 14.56 0.45 3.95 36.67 6.02 14.61  14.99 0.78
4 7.32 0.39 0.04 0.57 12.77 0.46 4.49 37.65 6.23 15.80 14.35 0.91
5 7.28 0.38 0.04 0.69 12.11 0.41 4.36 38.92 5.50 16.35 14.15 0.99

1B 2. GO AR 3. A TGt 4. ROl 5. WM 6. GE K FLN: 7. WA BERERR: 8. F FURITEERR: O AGAMl: 10 F3LAK: 11, bl

FEAFDRE; 12 JE DA o

Note:1. Man;2. GleN ;3. ManN ;4. Rib ;5. Rha;6. GalN;7. GlcUA ;8. GalUA ;9. Glc;10. Gal;11. Ara;12. Fuc.
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