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RZZHERK GL-PPSQ, it R E M A

wAM, T, TR, RBE L R HREM?
1 EREE TR O, M\ 481 350002
2. JbRURZAFEREE R 5B R, JE5T 100191

W E: BW MR Ganoderma KIRYIH 7y BALIEEZHERK, XIHLBATEMIR, IHENMBERATRZHp2h
BEEEME . 555 RARUKIRE. BHEB R ARG i i il S5 il A7 o B 4lifh, AR P BRI 52 B it i 30im o W 4 e 4k
EEER o DN 2 W IR R P v AR B A T R AN DI A, LUKAE MRS, B E N 1| mL/min. £5R RZLH
JRARNT 23 F BN 5.0X10%, RS 97%LL E, B3N 0.49%, LPESEIL 87.17%, HpEH R I &y LA/ B &
R Z 0%, AR 31.85 1 1.00, &H 16 FhE R, FHEME TN 5.04%. Kl FH 0. —40f 4 miis i,
GL-PPSQ, £5 14 E & # 70 N F 4 B —3)-B-D-Glep-(1 -1, & 4 N—3)-B-D-Glep-(1—1E 0-6 ML — MK, %Ki M
0-D-Glep-(1—+ —4,6)-p-D-Glep-(1—+ —4)-B-D-Glep-(1—F1—6)-p-D-Glep-(1 >R K AHEM K. £510  IT JEHAMEL K
W B A AT BIE T BRI, ZOTIARIE ., PR, R ZIREUY IR S 2 B S IR TR AR .
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Structure and application of Ganoder ma polysaccharide peptide GL-PPSQ,

LIN Dong-mei', LUO Hong-jian', WANG Sai-zhen', LIN Zhan-xi', LIN Shu-gian', LIN Zhi-bin®
1. National Engineering Research Center of JUNCAO Technology, Fuzhou 350002, China
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Abstract: Objective To study the structure of active polysaccharide peptide purified from Ganoderma lucidum aqueous extract, and
used as a reference substance for the determination of polysaccharide peptide content in G. lucidum products. Methods GL-PPSQ,
was obtained by hot water extraction, separation and purification with membrane ultrafiltration and gel-filtration chromatography. The
physicochemical determination and spectral date were used for structural identification. The content of polysaccharide peptide was
detected by HPLC with UV detector, water was used as mobile phase and the flow rate was 1 mL/min. Results GL-PPSQ, was a
pure polysaccharide peptide with purity above 97%, molecular weight of 5.0 x 10*, polysaccharide content of 87.17%, and yield of
0.49%. The monosaccharides composition analysis showed that GL-PPSQ, was glucose-based polysaccharide with a small amount
of mannose, which contained 16 kinds of amino acids with the total amount of amino acids of 5.04%. Based on the methylation
analysis, 1D and 2D NMR spectroscopy, the repeating unit of GL-PPSQ, was composed of —3)-B-D-Glcp-(1—backbone, with four
repeating units connected a long chain branch at O-6 which was composed of o-D-Glcp-(1—, —4,6)-B-D-Glep-(1—, —4)-
B-D-Glep-(1— and —6)-p-D-Glep-(1— in sequence. Conclusion The active polysaccharide peptide was isolated and purified by
membrane technology and gel chromatography. The method was simple and rapid, which provided a scientific basis for the quality
control of polysaccharide peptide in G. lucidum extract and its products.
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RZ Ganoderma N—FhEEHEF, RFMaiin
. RIEE AW R 4M, BAZMAREESZ
HERM . REFEMZERSAZHER. =k &
TR EVEFIRR RS, RZ2H (O 2R
ZEHBEAYNEEYIRZ —, W R 27 5
MRz —. RZZH (K RBS55BEHa Ty
AR ROKEREL, K IRBRYE )G, A3 54
Bl Z M EdT . A B AETE, 8w R
Sevag VLBl B ABHE S IE TEE-E45 (101D BA
WA, BT Rai 2 5o 5 5 A 2 Mk
I EARAF . Hikino MM H A Kanagawa 7R
Z oy B MK (peptidoglycans), iR WL %EH
BRI E . = RPN R 2 7Sk 4 8 —Ff
BE& BN 54%. B 12 P R 41 1 £ b
(polysaccharide BN;C), HEA 2% & H &
BARHMER, oasiE L ThEE .

AR R Z gy B — R T 2 B IR
GL-PP, ZHEMEWIFCIEN], RZZHEKEA XA
[ b 34500 e 40 e P R B, b .
TEARSNAT S A PG AR 22 pED), 7Er A
fih I, ASZIGNT GL-PP #H TR IBIE G RE /3 55, 3K
B RZZHERL GL-PPSQ, 2lifh, FHxtHA 245k it
ITHETE . ARG R 2 Z 8K GL-PPSQ, 1E N —F iR
ZAE MR IR, 7 R OB BRI E R 27
T REIR S &, R 27 PR SR AR .

1 #RI5{EE
1.1 #H

RZHEFEE TEEAR A ORME, B
] ok 25 B3t s A= W0 I 9 BT O I S B 9 R 58 5 R AR 2
Ganoderma lucidum (Leyss.ex Fr.) Karst. T 1T
SEAR . R R 437 = 1 A e HE EF (Dextran)
K L 2 R I TR s B AR A R A B
AH FkE, R E99% (Sigma AF]; BT
AR 707 5 & 7 000, 1 H A6 3 A AR H AR A PR
AT PR (BREED . =& O (TFA) 5 H i
M (DMSO) 14 B [E B e 7l Rl oy E
FEoY ML
1.2 &8

AKTAflux6 F 74 4EE 7 8 248 (GE AF]D;
Bruker AVANCE 111 600 MHz & 4> #1543, i 5
mm CYBBFO WK % 7 P82k Trace2000/MS,
i kE: DB-5SMS (30 mX0.25 mm, 025 um),
(Thermo FEEMRAT]); L-8900 &IHEFR H 50 HriX

(HZAHLAT]); Waters2515 HiiiZE . 2424 Z& K% 6
HUAST I 2% . 2414 IR ZRG 25 . waters (3% T /E v
KRB RS [RFF IR (i) AIRAR]:
HLFKF XP10SDR [HFr#-FE R Z Efr5 5 (L
) AMRAF]: Millipore-Q H4i/K R4 (FE[H
Millipore A ] ),

2 FEEHR

2.1 REZHEIMREER. HEMEK

MRECEEREAPR R Z V)R, 2Rl 10 10—~
1215 RUKIRE 2 Ik, & 9F 2 USRS HITREUR, i3F
AKTAflux6 F2s£F 470 B RS0 B aiphl), 2 i
iF7.5X10° AP 4ERE, REM: 100 cm®~1 400
em?, HENAE: 3.2 mm~6.4mm, HOES (ph:
0.00~2 X 10° kPa; # /A &E: 100~6 000
mL/min; [FIHE /) (Pr): 0.01~1X10° kPa; %ii%
PR 20~1 000 mL/min; JE ARG E: 20~
1 000 mL/min; fi#EE (TMP): 30~4X 10’ kPa.
FIFZSHEER 7.5X10° LAERIVER (41N 445D,
AR B T A TRGE T 1.0 X 10° A 40 B8, kB AR
S FREN 1.0X10° LA EWERL W46, 3 1% 280
VEL BRRATR, SRR ZZHEIK (BENER
1.90%), 4 A GL-PPVL,

FREUR 2 Z ik GL-PP, MKMCRIAMR, B
—SEIRPEM, 3T 0.22 pum BREFLIERE, JECKH EE
BE O B aith . OIS E: mRH A TR
PSS AME AR s H 28 A R B, LA shAE
Al K YL IR B A E HPLC R IE ES,
W& R — A R, W4, CRRUTER R R 2
Z Rk 2l GL-PPSQ, (15 0.49%).

2.2 GL-PPSQ, LM R

2.2.1 GL-PPSQ, =4 H il e RATHAH—
£ E GL-PPSQ, M)l & 70 4. Waters2535 iAHE
TWEA, ACLLVEAMEN RS, it F: TSK G4000PW
¥, AN AK AR 1.0 mL/min, #FEE 10
uL, A 35 C. BN T GL-PPSQ, o i il
W, T4 GL-PPSQ, FT A ¥BUE AR H 4 bh. &
RO R 35 3 Btk % (HPGPC ) 4 M1 45 31 B R
GL-PPSQ, /& H.—XfFRiE, KB ZE—FI—2ZH
(K 1-a),

2.2.2  GL-PPSQ, X/ FiE Mz RH K
PRFAHERR (o35 (HPSEC) 7%, SE46fd F] Waters1515
AR T B R ZAE 2% . il 214 : TSK G4000PW
FE, KRR 35 °C, 0.05% 8 ZANKIEHONIRAIAE, 14
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B E 1.0 mL/min, #EFEE 10 pL. RIS HEIAH
X543 F B AT BERERT (dextran) XS IR, 52
GL-PPSQ, /KA WAL AT 7 F i & . LARRHERA
X 43 F R R BB AR, R R €0 T 0 f1 £ B

0 2 4 6 8 10
t/min

I ) AR AL FRAE ], 42 Empower B4 =Bk IEHIL
#r, HITREN log X475 B =20.80—5.987" +
8.20 T°—0.04 T°, r=0.999 3, UEN7AHRNT4r 15 &
(M,) =5.0%x10% (& 1-b),

50341

t/min

1 GL-PPSQ,[RESNH (a) MENIFRE (b) HINEEE
Fig. 1 Chromatogram of purity (a) and molecular weight (b) of GL-PPSQ,

223 BREART R SRKAER (G- K00
BRI (HILIC-ELSD) %€ Sps p 4. itk
%A4F: ACQUITY BEH Amide #, Wz N ZIE-
0.2%%Z /K 75 25. SR 1.0 mL/min, #HEE
10 uL, iR 35 C. ELSD 1% DU EE 50
C; k8% () JE77275.8 kPa; Empower #14
5. FERATALEE: £ 2 mol/L TFA 58 &/KffH
GL-PPSQ,, #& /KA, MIahHEmE, it 0.45
um JERE, JERENLINE . SERER, AT
GL-PPSQ, ¥ 5 vH 1) 7] 260 47 AR 1 & 0 1) €203 [
LeAL, #fi€ GL-PPSQ, s LA &M N /b2 H #R
WL R Z 0%, KAt 31.85 1 1.00 (&
2-a). K FH IR -BRERVEN 2 A 5N 87.17%

224 FEMROHT FRE 2 i GL-PPSQa, 37ilN

2

10.83 mg Al 13.17 mg, BT MRS, &ohn1 1
ihiR 10 mL, JRAIE T, 100 C/KAR 22 h, A,
W KBRIFAET, F/KERE 5 mL, izfudd
0.45 pm JEME, JEMALEIERR AT OCNE . WE 25
RFE W] GL-PPSQ, HH 16 PR FERRA L, 737 R4
MR (Asp)s HEIR (Thr). Z&AMR (Ser). BHE
i (Glu). HEER (Gly). W& (Ala). R
B2 (Cys). @& (VaD. HER (Met). F55&
IR (lle). 2&IR (Leu). BEZIR (Tye). RNZ
f2 (Phe). MZME (Lys). H&EKE (His). &R
(Arg), HEEN5.04% (K 2-b),
23 HEWLSH

S CHRARIE I VRS B AT 9236 0 HT . TR
GL-PPSQ, % T 7/K DMSO (0.5 mL) 1, 4RJ5

NH;
[
f
|
| m
Il |
[ Gly }
ASpwH 1Ala ‘
(i (I (|
I .,“\ Val L}fs].
| A | Leu Phe | ||,..
[lf (Cys) Met lle Tye || | His Arg

o WL Ve
A ASLILA YA LA A W
75 100 125 150 175 20.0 225 250 275 30.0

t/min

0 25 50

I-HEE 2

I-mannose 2-glucose

2 GL-PPSQ, B#EAR (a) FIEEBLARK (b) HIHEE

Fig.2 HPLC chromatogram of monosaccharide composition (a) and amino acid composition (b) of GL-PPSQ,
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AN T2 NaOH (20 mg) FHKH IR &1 =10 T Hi bk
3h, #HFE2.5h M 0.3 mL FIEMLEAT I 3E4L . H
FALZBER 3 mL S REAREL, AR5 I AR
K. IROGHEF -OH # (3200~3 700 cm™) 3
RUESE T e AWk, B ZHEH 0.5 mL 4.0
mol/L =3 LR (TFA) £ 100 C/Kf# 6 ho 7E=
BN HMEE (3 mg) EFEUKEF=Y 120, AR5
£ 100 CFHZBREF (0.5mL) ZEfk 2 he Ff8
o AL R BERE O BR R (PMAA) i#id GC-MS
S (30 mX0.25 mm, 0.25 um) [¥] DB-5MS #:
(Thermo Finnigan TRACE 2000/MS), LA 180~270
‘C, 20 ‘C/min WHEEREFAE, 7£ 270 CLRIE
25 min. JEIE GC A1 o B A0 AR RO B I [R) 45 e
PMAA [/ Rl AR e 5, b F A 0
EU AR T A U TR 1 LU 36 o F SR Ak 20 BT 45 SR 36 I 2
GL-PPSQ, HAETE 6 Pl A Mok AL, FHpEE A
R o B b W3R 1.
24 —H. ZHRZEERS

¥ 50 mg 2k GL-PPSQ, i f#T- 0.5 uL [ K
B, PR% 5Smin, FELE 60 CEIEF M 30 min.

#z 1 GL-PPSQ, RE N
Table 1 Methylation analysis of GL-PPSQ,

/min  FEAER iR MBI L
12794  234,6Med-Glep  Glop-(1—> 5.32
13999 24,6-Me3-Glep  —3)-Glep-(1— 2.85
14133 23,6-Me3-Glep  —4)-Glep-(1— 3.79
14461  234-Me3-Glep  —6)-Glep-(1— 1.54
15853 23-Me2-Glep  —4,6-Glep-(1— 0.41
15973 24-Me2-Glep  —3,6-Glep-(1— 1.00
a
Al 1/C]:1)1/E1/F1

49 47 45 43 41 39 37 35 33 3l

'H-NMR. “"C-NMR. COSY.TOCSY.HSQC.HMBC
1 NOESY 18 /] 5 mm CYBBFO HJABAGIE % iR
3L, f£ Bruker AVANCE III 600 MHz & 73 ##i4%
5E R o

2.41 GL-PPSQ, —4:73#7 M "H-NMR (& 3-a)
e LUR L, FkEIX 6 4.40~5.80, B 3NMET
SRR 6499, §4.76 Fl 6 4.53; £ BC-NMR i,
F3KIX 6 90~112 G, H 4 M55 610542, ¢
105.23. 6 105.02 1 6 100.52. M7 X HIRES S
SHEL, 6 4.99 AbHIHETREE N o K2 Ik R T 28 HE
BRFE; 0 4.76 F1 6 4.53 AbFIFETRIE A B A4 AL I MR
IR R AL . AR F IR BT T A GL-PPSQ, it
A 6 P EINE IR, HEW 6 4.76 F1 6 4.53 Kb
TEEES™E e LR ERREE S0,
it PC-NMR (& 3-b) W3 a %1, 64.76 k&
2 PRI ATHEIRIL, 04.53 WS 3 PR AT HETR AL
GL-PPSQ, H' 6 P&k 1) 7 Lk M KIA B
WHES 3 B fr 44 Bk FE AL By C. Dy EAlIF,
2.4.2 GL-PPSQ, —#i5r#r 454 2D-NMR Xt
GL-PPSQ, &5 AT 73 it €, 1E COSY i (K]
4-¢) 1, M H-1 HRARYEAE X UEEAF 5 m] DU IR 8
HAA WA AMI R, 7 TOCSY i (K 4-g) i,
Fl—BRERTITAEAR TRE—FEL LRI
FKAZ S, AT LA R A A R A7 3 — 2B IR E A
HJ&; 7 HSQC it (& 4-e) F, ALLERIREAZ
B F A DG AE 5, MR IR SRk A 8 o LR 1 4k 2 7
et ——I0JE, Z¥8¥ GL-PPSQ, 7l % Hi ik 2L 1)
WA AL AL VB LR 2.0 MR SRR T8 B 4
B 2E B 2 R I 5R W S 6 7~10, MR

bl A‘fl‘a"ws "{A |
J WJM_,,‘/ Wi/ (&N Lbjw

106 102 98 94 90 86 82 78 74 70 66 62
s

A1~E1 fREARIRIEN 1 S A BH BRI

A1—E]1 represent chemical shift of hydrogen or carbon at position 1 of corresponding residue

3 GL-PPSQ, 'H-NMR (a) #1'*C-NMR (b) iZ[E
Fig.3 '"H-NMR (a) spectrum and BC-NMR (b) spectrum of GL-PPSQ,



* 340 * ¢ %% Chinese Traditional and Herbal Drugs 25 50 % 28 23 201941 H
c
] . "
. o . oo 1- 100
- . . J\ s @n@ad (105 — 105
4.7 4.3 39 35 49 474543 4139373533 49 474543 4139373533
J5 )
3.
8 anem_o 50 ) 50
5048 46444240383.63432 504846444240383.634
0
c~g 7 fk#%E COSY. HMBC. HSQC. NOESY. TOCSY i#
c—g represent COSY, HMBC, HSQC, NOESY, and TOCSY spectrum, respectively
4 GL-PPSQ, B4 [E
Fig.4 2D NMR spectra of GL-PPSQ,
#*2 GL-PPSQ, BEREZAENUFEMF
Table 2 Chemical shift of glucose residues in GL-PPSQ,

PR PR H1/C1 H2/C2 H3/C3 H4/C4 H5/C5 H6a, H6b/C6
A a-Glep-(1— 4.99/100.52 3.85/72.98 3.89/72.29 3.66/69.81 3.42/75.92 3.81,3.97/62.80
B —3)-B-Glep-(1— 4.76/105.02 3.56/75.74 3.76/86.98 3.63/71.86 3.53/75.59 3.73,3.91/63.48
C —3,6)-B-Glep-(1— 4.76/105.02 3.37/75.61 3.76/86.98 3.63/71.86 3.69/76.83 3.69, 3.91/69.12
D —4)-B-Glep-(1— 4.53/105.23  3.33/75.83 3.49/75.79 3.66/81.27 3.55/75.46 3.73,3.91/63.48
E —4,6)-B-Glep-(1— 4.53/105.23  3.52/75.83 3.75/75.98 3.68/76.72 3.55/75.46 3.69, 3.91/69.12
F —6)-B-Glep-(1— 4.53/105.42 3.33/75.83 3.49/75.69 3.52/70.79 3.55/75.46 3.86,4.21/71.48

B A BFHA a-Glep-(1—+ B I A —3)-B-Glep-
(1—. C #¥EN—3.6)-p-Glep-(1—. D I HN—
4)-B-Glep-(1—+ E %I ~N—4,6)-p-Glep-(1—+ F
%3 A — 6)-B-Glep-(1—-

GL-PPSQ, I 4t#4) H & 5 7t il ke ik 1 322 42 i
FPaTLhidk HMBC i (B 4-d) A 7 Sk & MR A8
XA 5 AT HERT, FEnT LU IS NOESY 3 (& 4-D
rh S Sk S AR S 22 SIS 5t — B A

ZKE GL-PPSQ, H 7 & B ik Ak (1) HMBC 1 73 #r
SER AR 3, AR AR A FI5REE E 1) C-6 Al
C-4 fHiE; FRHAE B FIFREE B/C 1) C-3 MHIE; Fk%EE C
FBEEE B 1 C-3 MHi&E; #RHE D FIk%EE D ) C-4 LA
JIRFEF 1) C-6 FHIE; 7R 5L E FEkEE D 1) C-4 AHIZE;

BRI3E F FIRIE F 1 C-6 DL AFRIE C 1 C-6 HHIZE.

Z B% GL-PPSQ, "7 % BE5k 2L NOESY 154>
Wres R MR 4, MHTTAsRHE A FI5REE E 1) C-6 AN
C-4 FH%E; TR¥E D FIFRE D ) C-4 DLEFREE F (1)
C-6 AHi%E; BkHE E FIsRHE D 1) C-4 AHIE; BRI F A
BRI F 1) C-6 ARFREE C 1) C-6 HIIE, X—45 it
—BIE T HMBC K43 Hrgh U0,

25 HPLCEMERZZIEMREE

251 (3B (3% TSK G4000PW £ (300
mmX7.5 mm, 17 um); WK, ARRE 1
mL/min, AR 10 pL, KAMElgE K 280 nm. 7
WEIERFMT, SRR BB, EikE A s,
252 XHE S SRS R PR R R E
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*3 GL-PPSQ, HHZEMEFHEHN HMBC & D4R
Table 3 Results of HMBC spectrum analysis of glucose residues in GL-PPSQ,
. ; s LEPSIERS
e iaER oS H-1 L2 R — —
e RE K 4 Pk AL R+
A a-Glep-(1— 4.99 69.12,76.72 E,E C-6,C-4
B —3)-p-Glep-(1— 4.76 86.98 B/C C-3
C —3,6)-B-Glep-(1— 4.76 86.98 B C-3
D —4)-B-Glep-(1— 4.53 81.27,71.48 D,F C-4,C-6
E —4,6)-B-Glep-(1— 4.53 81.27 D C-4
F —6)-pB-Glep-(1— 4.53 71.48, 69.12 F,C C-6,C-6
#4 GL-PPSQ, FEIEMEFKEM NOESY i N #LER
Table 4 Results of NOESY analysis of glucose residues in GL-PPSQ,
. e s NOE HX&E(E S
I E G PIEN H-1 120 T — \ —
A YRS AT
A a-Glep-(1— 4.99 3.69,3.91, 3.68 E,E, E H-6a, H-6b, H-4
D —4)-B-Glep-(1— 4.53 3.66, 3.86,4.21 D,FF H-4, H-6a, H-6b
E —4,6)-B-Glcp-(1— 4.53 3.66 D H-4
F —6)-B-Glep-(1— 4.53 3.86,4.21, 3.69,3.91 FFC,C H-6a, H-6b, H-6a, H-6b
a GL-PPSQ, b GL-PPSQs
3 4 5 6 7 12 3 4 5 6 1 8§ 9
t/min t/min

&5

REZHME (@) 5 GL-PPSQ, xfB&& (b) BY HPLC &iZ[E

Fig. 5 HPLC chromatograms of G. lucidum sample and GL-PPSQ,

JR 2 BE IR I S 2.15 mg T 5 mL &34, AR
AR R I E SRS, H R EIR N 0.43 mg/mL £
R FPRXT HEL A i 2% VR

253 P SRIERAIE S R AFREUR Z R EY)
50 mg, MKFAPIEMFIFER S 5.0 mL, 10 000
r/min 5.0 10 min. B _FJEW 1 mL, 0 3 55K
ZFET 10 000 r/min &0 10 min, JTHEH B
WRIFERZE 10 mL, i 0.22 um 3G E MR
VAT, A

254 ZMHEXRARELE HHIEO0.1. 0.2, 0.3, 0.4,
0.5. 0.6, 0.8, 1.0mL, FI/KEAZ I mL, &
WS 43, 86+ 129, 172, 215, 258. 344,

430 pg/mL B TAER, VARRERENREALER (0,

WEETHI RN NARAR (YD, 2 ) o R P - T A A A

2, BERMERIHTIE Y=1.28X10°X—1.42X 10",
#=0.999 1. Z5RKH], M7 43~430 pg/ml 5
W TR PR 2 R AFERPE R R

2.5.5 REEPEIRLG RGN 2 HE O E R A
FER 430 pg/mL HEW, ESERE 6 R, WAL
RSD 4 0.7%, FHAICEHRE 2 5 R AT

256 EEMERK KWK 6 1 RZREM, #
“2.5.37 TR vEH & pR s, E iRt
PEREFENE . a5 RE W, WA RSD N 2.2%,
TR BE I i) RSD N 0.1%, 2B J7 v () EBLE
Rif.

257 FoEtiRie  BUR—HHR VAL 2o T
#%J5 0. 2. 4. 6. 8. 10 h IFkRE, S5EEW, #£
FRVAVRAE 10 h P LR B B DRGSO B 2 AR



£ 342 - tEb

Chinese Traditional and Herbal Drugs 38 50% 323§ 20191 A

B R B A AT T AR 1) RSD 308 0.4%, R BAFE
AVATIRAE 10 h RS M R AT
258 SRRSO A A E R R 2R
it R NS R b 8 A 2 1) 2 B IO R L
PRSI VR & VR R AR, 1% Bk
A, THEAFEEY 98.86%, RSD A
2.42%.
259 FEMEENE  RECEEFERZ R
ZRIW (F5 1~6) MRZKRE (5 7~10)
%50 mg, % “2.5.37 TUR 72 A s i
ITIE, THEZRERSE, SRILES.
3 g

GL-PPSQ, & —FhZMikalim, JEDE 97%
PLE, 18%°50.49%. ZHESEIL 87.17%, HpEA
AT R IR GL-PPSQ, B A & bl A1/ & H F5 b
M2, HYmrsEtth 31851, &6/ 16
PR R, RERBEN 5.04%, FHUELHXT 4
THE (M) N 5.0X10% ZEAA%HEERE 54
BARE AH R A BT, AT AN Z BEK GL-PPSQ,
4t K 5 5 8 T 85 H — 3)-B-D-Glep-(1—>H s

a-D-Gle p
1
l

4 A~—3)-B-D-Glep-(1—~1E 0-6 friEHE— M KIHE,
% BEH 0-D-Glep-(1—+ —4,6)-B-D-Glep-(1— —4)-
B-D-Glep-(1—F1—6)-B-D-Glep-(1— W IRAHER- i -
HATRerI 450 WL 6.

AKTAflux6 Y B R 5, RIS T5
LRI, FIFIBERER: B BRI 2% 53 73 T B — )
w5 RERIMAKEDSERNSE =3)
Table 5 Polysaccharide peptide content in G. lucidum

extracts and capsules (n =3)

i s FEH RS GL-PPSQ,/%
RZ5EN) 1 &REFT (170805) 32.93
2 RRE=W (170909) 28.05
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8 ZEIEM (170322) 15.39
9 K (170315 13.92
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Fig 6 Possible structure of polysaccharide peptide
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