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Optimization of the extraction process for polysaccharides from
Cistanche and their molecular weight distribution
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Abstract: A simple and efficient method for extracting Cistanche polysaccharides was obtained and used to
extract four Cistanche polysaccharides. The molecular weight, distribution and polysaccharide mass fraction of
the four Cistanche polysaccharides were measured by High performance size exclusion chromatography-multiangle
laser light scatter-refractive index detector (HPSEC-MALLS-RID) and differences between the four Cistanche
polysaccharides were determined. The results of a single factor test and an orthogonal test showed that the best
process parameters for extracting Cistanche polysaccharides used a mixture of enzyme (4%), a ratio of complex
enzyme (cellulase: pectinase) 1: 1, ultrasonic power at 350 W (40 kHz), for 20 min, enzymolysis temperature of
50 °C, and pH 6. The average yield of three repeated extractions was 5.14%, the mass fraction was 90.78%, the
comprehensive index was 47.96%, and the RSD = 1.51%, indicating good reproducibility. The four Bossica Cistanche
polysaccharides are all spherical structures but their molecular weights and distributions differ. The optimized
compounded enzyme combined with ultrasonic extraction increases the yield of Cistanche polysaccharides. It is a
simple, convenient, economical and environmentally friendly extraction method, which lays the foundation for
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future polysaccharide research.
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Table 1 Sample information of four kinds of Cistanche

No. Sample code Source

1 C. deserticola-1 Byannaoer, Inner Mongolia Autonomous Region
2 C. deserticola-2 Dko, Inner Mongolia Autonomous Region

3 C. deserticola-3 Alashan, Inner Mongolia Autonomous Region

4 C. deserticola-4 Alashan, Inner Mongolia Autonomous Region

5 C. deserticola-5 Alashan, Inner Mongolia Autonomous Region

6 C. salsa-1 Alashan, Inner Mongolia Autonomous Region

7 C. salsa-2 Wlanchabu, Inner Mongolia Autonomous Region
8 C. salsa-3 Alashan, Inner Mongolia Autonomous Region

9 C. salsa-4 Xlinhaote, Inner Mongolia Autonomous Region
10 C. salsa-5 Sziwang, Inner Mongolia Autonomous Region

11 C. tubulosa-1  Yingbage, Xinjiang Uigur Autonomous Region
12 C. tubulosa-2  Yutian, Xinjiang Uigur Autonomous Region

13 C. tubulosa-3  Dliyaboyi, Xinjiang Uigur Autonomous Region
14 C. tubulosa-4  Lganboziya, Xinjiang Uigur Autonomous Region
15 C. tubulosa-5  Yutian, Xinjiang Uigur Autonomous Region

16 C. sinensis-1 Alashan, Inner Mongolia Autonomous Region

17 C. sinensis-2 ~ Alashan, Inner Mongolia Autonomous Region

18 C. sinensis-3 Alashan, Inner Mongolia Autonomous Region

19 C. sinensis-4 Alashan, Inner Mongolia Autonomous Region
20 C. sinensis-5 Alashan, Inner Mongolia Autonomous Region
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Table 2 L9(34) orthogonal test factors

A B C D
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enzyme ratio /W (40 kHz)  hydrolysis pH time/min

1 11 350 4 20
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Table 3 Results L9(34) orthogonal test
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No. A B C D Yield/% Quality score/% Comprehensive index/%
1 1 1 1 1 4.63 87.66 46.15
2 1 2 2 2 3.59 78.96 41.28
3 1 3 3 3 3.46 75.56 39.51
4 2 1 2 3 3.76 85.55 44.67
5 2 2 3 1 3.51 91.45 47.48
6 2 3 1 2 2.98 67.78 35.38
7 3 1 3 2 3.50 91.64 47.57
8 3 2 1 3 2.79 77.36 40.08
9 3 3 2 1 3.80 81.28 42.54
K1 126.94 138.39 121.61 136.17
K2 127.53 128.84 128.49 124.23
K3 130.19 117.43 134.56 124.26
R 3.25 20.96 12.95 11.94
Table 4 Molecular weight and distribution of polysaccharides of four kinds of Cistanche. Mw: Molecular weight
Sample code Peak 1 Peak 2 Peak 3
Mw Mass fraction/% Mw Mass fraction/% Mw Mass fraction/%
C. deserticola 5.137x10°-9.426x10° 20.32 4.66x10*-8.816x10" 67.78 3.074x10*-6.140x10* 11.89
C. salsa 8.636x10°-3.568x10° 30.56 5.876x10*-1.536x10° 58.02 3.800x10*-1.519%x10° 11.38
C. tubulosa 1.354x10°-3.165%x10° 19.56 6.916x10*-1.398x10° 63.54 4.480x10*-1.086x10° 14.08
C. Sinensis 5.991x10°-3.144x10° 10.52 2.766x10°-1.654x10° 73.20 1.350x10%-1.709x10° 15.80
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