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Polysaccharide Based on UPLC-MS/MS
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[ Abstract | Objective: To establish an analysis method for direct detection of monosaccharide
compositions of Ephedrae Radix et Rhizoma polysaccharide by HILIC-LC-MS/MS. Method: The separation was
performed on ACQUITY UPLC BEH Amide column (2.1 mm X 100 mm, 1.7 pm) with 95% acetonitrile (A) -
95% water ( B) as the mobile phase for gradient elution (0-10 min, 92% -70% A; 10-10. 1 min, 70% -92% A ;
10. 1-15 min, 92% A) at a flow rate of 0.2 mL-min~'. The injection volume was 2 pL, and the column
temperature was 60 °C. In mass spectrometry, electrospray ion source was used: multiple reaction ion monitoring
mode (MRM) under the negative ion. Turbo V ion source parameters were common to all analytes, as follows: the

capillary voltage was —4.5 kV, and the source temperature was at 550 “C. The curtain gas and collision gas setting
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were 30 psi and 10 psi, respectively. The pressure for nebulization gas and vaporization gas setting were 55 psi.
The entrance potential ( EP) and collision cell exit ( CXP) were all — 10 V. Result: Eight monosaccharide
components were separated clearly within 12 min. The RSD values of precision, stability and reproducibility were
all less than 2. 1% . The average recoveries were 99.3% -102.5% , with RSD of 1.5% 2. 9% . The developed
method has been successfully applied to determine the major saccharides in 5 Ephedra Radixet Rhizoma
polysaccharide samples. It was clear that the predominant composition monosaccharide in Ephedra Radixet Rhizoma
polysaccharides were Rha, Ara, Man, Gal and GalUA. Conclusion: The established method for determination of
the eight monosaccharides is stable, reliable, accurate, and reproducible, its sample pre-treatment is simple,

without derivatization, and can be used for rapid detection of monosaccharide compositions in plant polysaccharide.
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Fig. 1 A possible fragmentation pathway for aldoses and uronic acids in negative mode
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Table 1 Negative MS parameters used for analysis of saccharides and internal standards (IS)

ok ARXT 53T i fit/ Da ty/min BEFIM-H] (m/z)  TET(m/z) EHERIE/V fill ik fE/V

Rha 164.2 3.08 162.9 58.6 -65.5 -18.0
Rib 150. 1 3.18 149.0 58.9 -45.6 -15.2
Ara 150. 1 4.29 149.0 58.9 -45.6 -15.2
GleNAc 221.2 5.24 220.2 59.0 -67.5 -26.1
Fru 180.2 5.25 179.0 59.0 -20.5 -24.0
Man 180.2 6.16 179.0 59.0 -20.5 -24.0
Gal 180.2 6.79 179.0 59.0 -20.5 -24.0
GalUA 194.1 10. 84 192.9 59.1 -66. 1 -29.8
AL 180.2 10. 09 178.9 86.8 -81.0 -23.8
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1. Rha; 2. Rib; 3. Ara; 4. GleNAc; 5. Fru; 6. Man; 7. Gal; 8. GalUA; IS. LAz
B2 =g (A), 8RR (B)MKARSEFR(C)HILIC
Fig.2 HILIC of blank chromatogram(A), total ion chromatogram of carbohydrates (B) and sample chromatogram( C)
F2 SHEMBMKMEDITHE LIEEE,LOD & LOQ
Table 2 Summarization of calibration results, LOD and LOQ values
B 2 Pk IR A O LI /mg-L7! r LODs/pg-L ™! LOQs /pg-L™!
Rha Y=0.2455X +0.049 7 0.078 ~10. 00 0.9955 9.8 29.3
Rib Y=0.2324X +0.042 4 0.078 ~10. 00 0.998 9 4.9 14.5
Ara Y=0.189 0X +0.035 5 0.16 ~10. 00 0.995 8 4.9 14.5
GleNAc Y=0.453 4X +0.037 5 0.078 ~10. 00 0.999 2 4.9 14.5
Fru Y=0.099 4X +0.032 9 0.078 ~10.00 0.998 6 4.9 14.5
Man Y=0.070 0X +0.005 8 0.078 ~10. 00 0.999 5 9.8 29.3
Gal Y =0.0803X+0.014 4 0.16 ~10.00 0.999 6 9.8 29.3
GalUA Y=0.4349X-0.0119 0.078 ~10. 00 0.998 6 4.9 14.5

AR 3 NI [E] 0 BT R R E AT 3 R G D T
LIRS & A5 R R IR Z WA S b S A 1 5 R
¥# Rha, Ara, Man, Gal fil GalUA, H I E R K
4.02:26.91:1.58:11.40:1.00,RSD ¥ <2.1% , )i,
%7 T B L

2.9 TRUEMERLS  HURREAR 205 R K iR ST
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Table 3 5 kinds of ingredients and recovery test

W PR bt/ mg FE i /mg i1 At/ mg 75 4t /mg Il i %/ % T/ % RSD/%
Rha 6.657 0.541 0.540 1.088 101.3 99.7 2.0
6.655 0.546 0.540 1.095 101.7
6.654 0.539 0.540 1.085 101.1
6.656 0.542 0.540 1.077 99.1
6.655 0.535 0.540 1.065 98.1
6.654 0.544 0.540 1.067 96.9
Ara 6.657 3.344 3.350 6.795 103.0 100.6 1.7
6.655 3.352 3.350 6.763 101.8
6.654 3.330 3.350 6.696 100.5
6.656 3.359 3.350 6.718 100.3
6.655 3.325 3.350 6.673 99.9
6.654 3.362 3.350 6.651 98.2
Man 6.657 0.236 0.235 0.469 99.1 99.3 2.7
6.655 0.245 0.235 0.475 97.9
6.654 0.230 0.235 0.465 100.0
6.656 0.241 0.235 0.469 97.0
6.655 0.238 0.235 0.483 104.3
6.654 0.246 0.235 0.475 97.4
Gal 6.657 1.698 1.695 3.385 99.5 100.3 1.5
6.655 1.705 1.695 3.405 100.3
6.654 1.685 1.695 3.413 101.9
6.656 1.710 1.695 3.376 98.3
6.655 1.683 1.695 3.372 99.6
6.654 1.680 1.695 3.413 102.2
GalUA 6.657 0.161 0. 165 0.335 105.5 102.5 2.9
6.655 0.165 0. 165 0.330 100.0
6.654 0.176 0.165 0.345 102.4
6.656 0.175 0.165 0.344 102.4
6.655 0.156 0.165 0.319 98.8
6.654 0.152 0. 165 0.327 106. 1
XF S AN )7 o RR o HOML 22 AR A ROK i e it 3 e
F3 o307, a3 AR 12 11 5L BT A B Y S AT R %4 T A ACQUITY UPLC BEH Amide {43
Sy BUBERE R I AR LR 4, #(2.1 mm x 100 mm, 1.7 pm) Fl ACQUITY UPLC
Fd4 FAEHAREREESEFERPABEERL
Table 4 Measurement results of marker compounds in Ephedrae Radix et Rhizoma polysaccharide
No. Rha Ara Man Gal GalUA
S1 2.99 72.49 7.38 15. 44 1.69
S2 8.88 59.98 3.53 25.38 2.23
S3 9.62 71.76 6.54 8.51 3.57
S4 3.64 62.37 7. 46 25.26 1.27
S5 12.53 38.86 12.20 34.21 2.20
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