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Abstract: Ganoderma lucidum polysaccharides (GLPs), the main efficacy components of G lucidum body, have remarkable
efficacy in improving immunity, anti-tumor and liver protection and so on. In order to reveal the effect of gradient ethanol
precipitation process on the structural characteristics and biological activity of GLPs, the crude GLPs were extracted from G
lucidum body using anhydrous ethanol to removal impurities such as pigments and hot water extraction process. GLPs were
classified by gradient ethanol (40%, 50%, 60%, 70%, 80% and 90%) precipitation, and 6 GLPs, including GLP40, GLP50,
GLP60, GLP70, GLP80 and GLP90, were obtained. The structural features of GLPs such as composition, functional group
characteristics, molecular weight distribution, and biological activities such as in vitro antioxidant activity and the growth
effect of Lactobacillus rhamnosus LGG were characterized by GC-MS, near infrared GC-MS, NIR spectroscopy, gel chroma-
tography and other modern instruments. The results showed that the 6 GLPs contained rhamnose, xylose, arabinose, mannose,
glucose and galactose, with glucose, mannose and xylose predominating, GLP40 mainly consisted of mannose and xylose,
GLP50, GLP60, GLP70, GLP80 and GLP90 mainly consisted of glucose and mannose, and the highest percentage of glucose
was found in GLP80 and GLP90. The typical functional groups of the 6 GLPs fractions at 892.9 cm™, 1048-1084 cm, etc.
were intact and did not differ significantly from each other, and all of them were B-type glucan conformations. The molecular
weight of the 6 GLPs was different, and the heavy average molecular weight, number average molecular weight and peak
molecular weight showed positive correlations. 97-14 925, 99-49 410, 98-32 030, 3614-19 589, 3614-10 795, 4385-11 084
g/mol, with preferential precipitation of high molecular weight GLPs at low ethanol concentrations. 6 GLPs had stronger
DPPH radical scavenging ability, hydroxyl radical scavenging ability, and total antioxidant capacity, and GLP90 had stronger
antioxidant activity than the other fractions. The 6 GLPs helped to promote the growth of L. rhamnosus LGG. The above
findings would provide data support for the study of GLPs extraction process and product development.
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Fig. 1 Physical map of GLPs with different ethanol con-
centrations
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Tab. 1 Total sugar content and monosaccharide composition of GLPs with different ethanol concentrations %

%% Index GLP40 GLP50 GLP60 GLP70 GLP80 GLP90
S 25.73+0.14 32.36+0.35 35.5240.07 36.23+0.42 23.45+0.07 17.14+0.35
L-FZEE 6.12 2.41 2.76 0.27 0.34 1.09

D- Ak 30.32 10.92 7.50 3.31 4.50 12.45
L-Bul 7 AF 2.23 2.14 2.72 1.16 0.31 0.31

D-H @4 52.05 26.10 27.07 34.65 13.29 11.58
D-7i % b 8.68 48.20 48.43 52.47 71.15 74.32
D-PFL b 0.61 10.23 11.52 8.14 10.41 0.25

TE: P R EE R A AL

Note: Monosaccharide composition is molar percentage.
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Fig. 2 NIR spectra of GLPs with different ethanol concentrations
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Fig. 3 HPLC gel permeation chromatogram of GLPs with
different ethanol concentrations
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Tab. 2 Molecular weight parameters of GLPs with different ethanol concentrations

FEA 3 E~J‘_ [ 1eMp M leMn WA 731 ERTE By orv& g ThI AR tl;
Sample RT/min Mp/(g-mol™") Mw/(g-mol™) Mn/(g-mol™") Peak area ratio/%
GLP40 41.388 4.1 4.2 4.0 12 891 14 925 11 002 18.196

42.159 4.0 4.0 3.9 9367 10 620 8027 36.842
43.584 3.7 3.8 3.7 5191 5662 4482 25.838
44.304 3.6 3.6 3.5 3852 4120 3339 8.638
52.792 2.1 2.0 2.0 114 97 104 10.487
GLP50 38.676 4.6 4.7 4.5 39 645 49 410 33354 34.695
40.943 4.2 4.3 4.1 15501 18 165 13 198 22.379
42.069 4.0 4.0 3.9 9723 11 050 8328 22.763
43.469 3.7 3.8 3.7 5444 5957 4698 10.633
52.752 2.1 2.0 2.0 116 99 105 9.531
GLP60 39.658 4.4 4.5 43 26 395 32 030 22322 69.873
41.953 4.0 4.1 3.9 10 201 11631 8733 16.482
43.270 3.8 3.8 3.7 5912 6503 5096 7.169
44.640 3.5 3.6 3.5 3352 3552 2910 0.563
52.774 2.1 2.0 2.0 115 98 105 5914
GLP70 40.772 42 4.3 42 16 639 19 589 14 154 62.647
41.721 4.1 4.1 4.0 11230 12 885 9602 21.702
43.076 3.8 3.9 3.7 6407 7085 5517 12.428
44.601 3.5 3.6 3.5 3406 3614 2957 3.223
GLP80 42.122 4.0 4.0 3.9 9512 10 795 8150 70.818
43.074 3.8 3.9 3.7 6412 7091 5522 24.423
44.601 3.5 3.6 3.5 3406 3614 2957 4.759
GLP90 42.062 4.0 4.0 3.9 9751 11 084 8352 61.059
42.941 3.8 3.9 3.8 6775 7520 5830 31.555
44.163 3.6 3.6 3.5 4084 4385 3537 7.386

AN [F) & T B T AR 2 B 0 o T 1 A A AR R K
25, mEFREEK, K= 5080 01
WK, DEE R0, GLP40 7 F iy
TE 97~14 925 g/mol Z[H], GLP50 73¥ &K 99~
49 410 g/mol, GLP60 43F 1A 98~32 030 g/mol,
GLP70 /> T8/ i fE 3614~19 589 g/mol ZIA],
GLP80 /3 T/ i {E 3614~10 795 g/mol Z|i],
GLP90 4> FH: /> fi 78 4385~11 084 g/mol Z [i] , A
W RZ 20 Fa b i E 2R, Mw>
10 000 g/moL 1, GLP40 . GLP50.GLP60 . GLP70.
GLP80. GLP90 43l &It 55.038%. 79.837%.
86.355%. 84.349%. 70.818%7# 61.059%, H %%
S IOFER T
24 REZEMEIMIELFEESHR

AR AR B BT A R 2 Z RSN A A T
WME 4 frR, RREREEISRZ S A
—E 1) DPPH {HBRAE ST . F2HE A R EE W Brbe 71 &
SPrAfkEE ), HEREZER . BEESIE
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Wi W) ) DPPH WilRfe I AAE R EHEER,
GLP70 5 GLP50 /) DPPH /&[5 hE 1 22 52 2
5 HAth 22 53 B % . GLP40 .GLP50 . GLP60 . GLP80 .
GLPOO P[] 1) ¥ 35k 1 P T B B ) A7 5 Pk
#5, GLP70 5 GLP90 py¥ek A 3L iE bREe 1 22
SARE, SHMZES % . GLP40, GLP50.
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