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Separation study of strong polar polypeptide from sea
cucumber by high speed countercurrent chromatography

QUAN Kai-jun'?* , DUAN Wen-da'*,WANG yu',PEI Dong' ;HUANG Xin-yi"** DI Duo-long '**

"CAS Key Laboratory of Chemistry of Nerthwestern Plant Resources , Lanzhou Institute of
Chemical Physics ,Chinese Academy of Seiences. ( CAS) ,Lanzhou,730000 , China
*University of the Chinese Academy of Sciences , Beijing , 100049 , China

Abstract : The reason why the strong polar compounds, couldnt be'well separated by conventional J type high speed counter-
current chromatography has been studied, by ‘analyzing the total and single phase’ s polarity distribution rules of commonly
used 28 kinds HEMWat solvent systems in this paper. According to the results,an effective sample pre-treatment method was
established to segment the Sea Cucumber polypeptides. The method is based on the polypeptides® physical and chemical prop-
erties to find a suitable modifier improving the distribution behavior of the samples in mobile phase and stationary phase. After
two-step separation, eight/sea cucumber polypeptide fractions with different polarity were obtained, which provided technical
support for the tracking and screening of the best active substance of sea cucumber polypeptide.
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Table 1 The composition of the HEMWat solvent systems

RS ECk MOl WEE BT K R IECkE 2ROl HEE IETEE K

No. Hexane EtOAc MeOH Butanol Water No. Heptane EtOAc MeOH Butanol Water
1 0.00 0.00 0.00 50.00 50.00 15 20.00 30.00 20.00 0.00 30.00
2 0.00 10.00 0.00 40.00 50.00 16 22.73 27.27 22.73 0.00 27.27
3 0.00 20.00 0.00 30.00 50.00 17 25.00 25.00 25.00 0.00 25.00
4 0.00 30.00 0.00 20.00 50.00 18 27.27 22.73 27.27 0.00 22.73
5 0.00 40.00 0.00 10.00 50.00 19 30.00 20.00 30.00 0.00 20.00
6 0.00 50.00 0.00 0.00 50.00 20 33.33 16.67 33.33 0.00 16.67
7 2.50 47.50 2.50 0.00 47.50 21 35.71 14.29 35.71 0.00 14.29
8 5.00 45.00 5.00 0.00 45.00 22 37.50 12.50 37.50 0.00 12.50
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2:5% 1( Continued Tab. 1)

hass ECkE Mol Wi IE TR K lhacs ECkE ol WBE IET R 7K
No. Hexane EtOAc MeOH Butanol Water No. Heptane EtOAc MeOH Butanol Water
9 7.14 42.86 7.14 0.00 42.86 23 40.00 10.00 40.00 0.00 10.00
10 8.33 41.67 8.33 0.00 41.67 24 41.67 8.33 41.67 0.00 8.33
11 10.0 40.00 10.00 0.00 40.00 25 42.86 7.14 42.86 0.00 7.14
12 12.5 37.50 12.50 0.00 37.50 26 45.00 5.00 45.00 0.00 5.00
13 14.29 35.71 14.29 0.00 35.71 27 47.50 2.50 47.50 0.00 2.50
14 16.67 33.33 16.67 0.00 33.33 28 50.00 0.00 50.00 0.00 0.00

&2 HEMWat Z&FE R 5 MA 580 HAM b F

Table 2 The proportion of each component in HEMWat solvent systéms

_FAfl Upper Phases FAA Lowér Phases
S ok omol WE ETE k Ok CMOEE o TR ETE K

No. Hexane EtOAc MeOH Butanol Water Heptane EtOAc MeOH Butanol Water
%) (%) ) (%) (%) (%) %) g e (%) (%)

1 0.00 0.00 0.00 83.84 16.16 0.00 0.00 0.00 8.87 91.13
2 0.00 15.53 0.00 67.21 17.26 000 2.29 0.00 7.60 90.12
3 0.00 32.92 0.00 50.35 16.73 0.00 4.27 0.00 6.22 89.51
4 0.00 52.23 0.00 33.78 13.99 000 5.80 0.00 4.60 89.61
5 0.00 74.33 0.00 16.48 9.19 0.00 6.91 0.00 2.74 90.35
6 0.00 96. 86 0.00 0.00 3.14 0.00 7.83 0.00 0.00 92.17
7 5.11 92.05 0.76 0.00 2.08 0.00 8.26 4.60 0.00 87.13
8 10.30 86. 66 1.35 0.00 1.69 0.00 8.42 9.10 0.00 82.48
9 15.08 81.93 1.81 0.00 1.18t 0.00 8.37 13.01 0.00 78.62
10 16.89 79.84 2.05 0.00 1.22 0.00 8.79 14.79 0.00 76.42
11 20.76 75.77 2.40 0.00 1.07 0.00 9.21 17.89 0.00 72.90
12 26.70 69.62 2.80 0.00 0.88 0.00 10.33 22.07 0.00 67.60
13 30. 69 65.40 3.14 0.00 0.77 0.00 10.54 25.23 0.00 64.23
14 37.37 58.82 3.27 0.00 0.54 0.01 12.72 28.09 0.00 59.18
15 46.70 49.95 2.93 0.00 0.42 0.03 15.20 33.12 0.00 51.65
16 55.71 41.40 2.57 0.00 0.33 0.13 17.70 36.90 0.00 45.27
17 63.44 33.86 2.41 0.00 0.29 0.25 18.99 40.91 0.00 39.85
18 71.20 26.72 1.90 0.00 0.18 0.36 19.70 43.31 0.00 36.63
19 78.44 20.03 1.43 0.00 0.10 0.49 19.57 48.10 0.00 31.83
20 84.77 14.13 1.03 0.00 0.06 0.73 18.04 53.94 0.00 27.29
21 89.01 9.98 0.97 0.00 0.04 1.07 16.22 59.32 0.00 23.40
22 91.09 8.00 0.88 0.00 0.03 1.23 15.02 62.88 0.00 20.87
23 93.26 5.86 0.86 0.00 0.02 1.80 12.38 68.44 0.00 17.37
24 94.82 4.47 0.69 0.00 0.02 2.63 10.82 72.46 0.00 14.09
25 95.17 3.95 0.86 0.00 0.02 3.16 9.54 74.79 0.00 12.50
26 96.67 2.43 0.89 0.00 0.01 5.12 6.71 79.57 0.00 8.60
27 97.20 1.32 1.46 0.00 0.01 9.95 3.45 82.26 0.00 4.34
28 97.51 0.00 2.49 0.00 0.00 25.58 0.00 74.42 0.00 0.00




314 FR YIRS 5TT & Vol. 31

* 3 HEMWat {f & & A FIAY Rohrschneider Snyder #141{&
Table 3 The Rohrschneider Snyder of each solvent in HEMWat

Wt S5 IECEE LR T P st TR 7K
Polarity parameter Hexane Ethylacetate Methanol Butanol Water
Rohrschneider 0.10 4.40 5.10 3.90 10.20

snyder( P’ )
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Fig. 1 The schematic of screening the solvent modifier
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Fig. 2  The polarity result of the HEMWat solvent systems and its distributing characteristies
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Fig. 3 The HSCCC chromatogram of the separation result of the sea cucamber polypeptide
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