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A Polysaccharide from Hot-Water Extract of the Insect-Body Portion
of Chin hua (Fungus : Cordceps cicadae)!’
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Abstract : A polysaccharide CI-3L ((a)D-+24.8°) was isolated from the hot-water extract of the
insect-body portion of Chén hui (fungus : Cordyceps cicadae). It was found to consist of D-mannose,
D-galactose and D-glucose in the molar ratio of 1.0 :1.0 : 0.3, and contain a small amount of protein.
CI-3L has a molecular weight of about 32,000, and affinity for concanavalin A. The results of
methylation analysis, Smith degradation, stepwise hydrolysis and *3C-NMR spectroscopy indicated
that the polysaccharide was composed primarily of a main chain of (1—6)-linked a-D-mannopyranosyl
residues, and side chains of (1—2)-linked a-D-mannopyranosyl and (1->2)-linked B-D-galactofuranosyl
residues. CI-3L is similar in structure to other galacto (gluco) mannans of the insect-body portion,

but differs in specific rotation, molecular weight, and proportions of linkage modes.
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1|48 (Cicada flammata DIST.) ORITHFETBE (Cordyceps cicadae SHING.) (FFD S <Y # 7 FHc
BL, FET, TOFEZOREELCTFREMIEIELIRL, HL XVEAR, ¥TEE (¥ 7 32) BAEAK
g, BEINTH S, EELIMEETRERROCRER X W EL L SRMELBEE L, Thbo /¥, ShiE
P OWTEHE LT E oo T E TR, BIETFEAERIC galactomannan (C-3),2) F L CHESICIL 2y 2 F %7
v A (Con A) :BMMELRET % galactomannan (CI-P K¢ CI-A),3) galactoglucomannan (CI-5N),4) %
CEBHRD (1-3)-B-D-glucan (CI-6P)3> $EHEAET 5 Z L ZHALNC Lico —F, THLEERN~< v 2RNT
MbERE TR R O MIREI B RIRTEIER, 8 R/ HBBER S T 2RT L2 E Lico S, HREBORukhHTE X
DINETHRE L TCEILUNDEZIERED C ENTELOT, AP TR EORE, #HHE, RUMLFBECOWTH
ET 5. ‘

SEiE AR R BiEs, £ v N7 HORBERE 37°C), KK (BiR) THIBL, TOBEYEK (BEKA
H) T Lo BuKMitiiR Z2 R » ~ /X 7 84, =2 7 — VUL, BEA 4 > 53y 7 2 CREEL LTz X HicSepharose
CL-6B Ty vi@z T\, TOESTRESZRYD, HRETRC L > CEHEES (CI-3L) %UXE0.15 % TE71:.
CI-3L i, (aJD+24.8° (K), KBWEMETHY, ' illii (Sephadex G-100) VN # 7 A M IBRE S KB
BNTH—EER LI SFRE7 VBB dextran EROBERAS B 32,000 EEHI NI, CI-3L DOimks
#Yr% alditol acetate FJ4EL L, TOFR7/n<2 777 4- (GC) XY, mannose (Man), galactose
(Gal), glucose (Glc) A3evE, 1.0 :1.0 :0.3 CHREI NIz, T, ¥ 27E% 7.8% (Lowry 1£)8) &4
T\ FERLBARE O STAELE I KD per-acetyl (+)-2-octylglycoside FHBA) Dx v 7§ — 5 5 1%
Avwic GC L h£LT D HERELR. ‘

SERRE A FVEL, ZOMKGBC X > TEUIcifs » # M LB % alditol acetate FHisitk: LT GC Kt
GC-=2zxx7tm At Y= (GC-MS) KX >THHTL, R EIIIMEY ORERE~R7 7 7 2 Y hED
H#g L v &2+ VP RAR Lico TORKERIL Table 1 KiRT L5, Man BERBLSTY 7 /-2 (p) BThHY,
122#AL 106 BERVSEREE LCT1->2,6 862500, ZLUTHE, JERBITRBE LTIELEL T 12,

Table 1 GC and GC-MS of Alditol Acetates Derived from Permethylated CI-3L

Methylated sugar Relative Primary mass fragments Molar Mode of

(as alditol acetate) retention time?2) (m/z) percentage linkage

2,3,4,6-Mes—Man 0.98 45,117,161,205 0 (Manpl1—>
2,3,4,6-Mes-Glc 1.00 45,117,161,205 9 (Glepli—>
2,3,5,6-Mes-Gal 1.16 45,59,89,117,205 26.0 (Galfl1—
3,4,6-Mes-Glc 1.80 45,161,189 3.0 —2(Glecpl1—
3,4,6-Mes-Man 1.85 45,161,189 15.5 —2{ManpJ1->
3,5,6-Mes-Gal 1.97 45,59,89,189,205,305 - 13.5 —2(Gal fJ1—
2,3,4-Mes-Man 2.24 117,161,189,233 6.0 —>6({Manpl1—>
2,3,4-Mes-Glc 2.53 117,161,189,233 7.9 —6(Glcpll1—
2,3,4-Mes-Ga 3.32 117,161,189,233 2.6 —6(Galp)1—>
3,4-Me2-Man 4.84 189 20.6  —2,6[Manp)1—>

2) Relative retention time with respect to that of 1,5-di-O-acetyl-2,3,4,6-tetra-O-methyl-D-glucitol,
CP-Sil 88 capillary column at 180°C
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Fig. 2 Quantitaive Precipitation Curves for
Con A with the Polysaccharides (CI-3L,
-O-; CI-A, -@-; CI-P, -A-; CI-5N, -l-)

Gal BRI 1 > 2BALIEBETTERB 7 7 7~ 2 (f) BELTHEEL, BR 156847 /7 -23BHL LHVR

INhtc, ¥72, Gle BEIZ1->6 88T, 2 LTHE,

12 fEEDOFEEITRENIC.

wic, CI-3L OiF = vEBB(LCIIEEREMY 1.32 202 vERAHEIN. R 3IXMEY (B vER
BtYa kB rsvEF VY ¥ 2 CEBIL LR, MkaELdD) © GC 44TieC, B L LT Man, Gal, Glc
ITEH &Y, arabinose (Ara) 2 Xhic, Ara L1284 Galf OX 3 AGBIC L > TE LD DTH

D, ZORBITAFMETOBBREZEL T3,

CI-SL % B¥BBIC KO Lz BMOSBFRLM (GmubiEs, 100°C, 58HE) T80 Gal 2L, ko
BYBg (50mM HER, 100°C, 4B Gl Man, Gal 781 @ 2 DRSS CHEEL TR, BRRE OESE (B
REEED) t: Man & Glc (13:1) 1 HEERIh, Gal BBE LT, TOME, Gal Bty 7 7/ - ABCH

S fFEEL, Man & Gle BRIIE: LCBRICELE
TAHZEARBINI, EHIK, BRALT1-64
BRI 2HAEIDVEETHD LMD 1->68AD
Man RO Gle BEAEREA LTS L ES b
%o

BHED13 C- B3I (13C-NMR) 27 + v
7 7 < —-E% Fig LIRT. SURED »bgy 7
FAMRIRDLSRIFR L., ERE O 106.8 ppm,
104.8 ppm O ¥ 7 F ik, ZhFh, FERTEEE
192440 B-v-Galf BED7 /<~ HEY
+ 5, 101.3 ppm DFE 7' F ik INEPT EiC &
51 Jou 180Hz D{fiAbd 1 - 286D a-p-Manp
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Fig. 3 A Possible Unit of CI-3L
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FREEIT, %1097.6-100.8pPm DY 7' F VX 1> 6 EIIL1>2, 6#AD a-D-Man p BEHKTHLEA
2% (%7

CI-3L 32> 7729 ¥ A (Con A) HFMERRL, ZHIKIEEE LT1-2#E0 Manp BEMEES LT
5 EEZL BRI, DENCEHRE LichEE X D B1-fhd galactomannnan (CI-P, CI-A) & U* galactoglucomannnan
(CI-5N) @ Con A T ABFE L3R > TCie (Fig: 2)- THEMLRICBW O EEREE FEE L
TSl LEEINS, v

Bl ED#R XY, CI-3L (37 v RRICE LI EREEE L, tOMEINSBERTD 1 9%/RT L Fig.3 ©
XOwigso. EHX1->6#EAD a-p-Manp $4T, —HA1->6#ED p-Glep BETHY, D Manp EE
DRI TBHETH Do TD Manp BRED 24600, AL LT1->2#E6D a-p-Manp #, 124D
B-p-Galf 4, FTIERTARRRE—MENDLRD B-p-Galf BENSE L TD, £Ofh, FERILAMIC 0-Glep,
p-Manp BHBE, ¥7:1->2#4D p-Glcp BHE, 16460 p-Galp BEIVES FNBC LIMEINS,

CI-3L (3, SEIEF=4kEAHD galactomannan (C-3), EPF‘?BVJ!B@ galactomannnan (CI-P K (U CI-A)
galactoglucomannnan (CI-5N) & HIL-Bo R b¥EETH 5, LarL, CI-3L ik Gal, Glc D4 LD
%L EH, B, HEEHROEE, HietE ((e) b : CI-3L,+24,8°; C-3,4+30°; CI-P,+15.5°; CI-A,+10.6°;
CI-5N,--30°), 4F& (Mw : CI-3L, 32000; C-3, 27000; CI-P, 25000; CI-A, 25000; CI-5N, 39000) /g & CfEi&
LT\, ¥z, CI-3L @ Con A x4 58 fufEid CI-P X Y B\, CI-A, CI-5N X WiEhs o5t ZHECH
HELTERLIKR, BIEOSHETE, 1>6/ED a-p-Manp £, 1-2/E&D a-p-Manp &, ¥LT1—>
2#45E8 D B-p-Galf [ISHLIERITAKMD B-0-Galf BEMNFEEL, BHWTHD L LASLERLEEETH S,
LOXHe1 =280 p-p-Galf HOEEIELEDOSHITEHNTHD, EEDIL, AU Cordyceps BTy =
VRO EE T HE Cordyceps sinensis 77 HEFRO R BB EAVUHELI L7 galactomannan (CT-4N)12) %4
LT EEPELACLTNSE2, COSRTEWTL Galf BEMR B 1-2fB8 TR B1o5HAOHBETHA T
21X Chemotaxonomy E7B b BGkE -, BRE FhiE > TIAETH HHE & OBR, ¥ -BROPBEEEDE
D B\ TH, HELCEIERT 2SO EBEDERHIEERL S MRAE5EA 50 LIS,

£ R O K

—RWBEE B, v 7 ABHEEESKE), STERIE, BEEON, B2 vERRL, 23 2K
8] - TR o 0 ' |

SEOMHEN TEESESTRROEEREE (878) 2WMRL, #x /- v CRIELIE, 2 v 7B
BELSURK B7°C) THM L1® ZORBALK (BB Tl U, BlKkahosok (700ml, 7R
TTEHM L, TORMKMEEEE 2 v/ ) BOBEE(Tn > - ¥ E, BIHILE) RV Sevagk THEL,
T Sevag BRI KT HKBIZ 2 fERD = 2 7 = vEMATCHRBRI i, COEEESE 0. 1M FEREEW (pH 5.6)
C¥5{t L7 DEAE-Sephadex A-25 (BEERI) D » ¥ & (2.6x46cm) RN L, +OEIRE S % X 512 Sepharose
CL-6B (0.1M NaCl) ®# 7 & (2.6x90cm) iZ & 5 7 VifliB CIESTFEE S 5D, WiEEERicC CI-3L (130mg)
2187, ‘ '

BEED oL BB 3K (2.4mg) % IN HiER (1.2ml) THEH 100°C, G%ﬁﬁm*ﬁﬁb‘f:; BRI IRRE /<
Y LCHFAL, /<Y ¥ A4 4 ¥Ii3 Amberlite CG-120 (H*) OBIEIC & > THE L1, WEEE Lok ams
p-(+)-2-octanol (0.5ml) KHEMEL, Y 7+ ulEfk (TFA) —@EENA, R 130°C, 24 Bz L <
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A7 F b lico COBRBEBELZER, €Uy v —BKkKHR (1:1), 95°C, 20 T7 5 v{LL, GC DKk
& Uiz, GC 3/KEXABINSENDOEE GC-8A %A\, SP-1000, FS-WCOT D% ¥ £ 7y — # 7 & (25mx0.25
mm), ¥+ ¥ 7 —# REEHL (0.35kg/cm?), X7V v P11 113, ¥ 7 LEEE210°CORYTCHPT LTz, 46.1, 58.0
SORFERFMIC p-Man FHEANL, 49.2, 60.3, 68.0, 81.44MC p-Gal FEHEA, 52.7, 77.844C p-Glc FHEE
A Ihts,

X F NS BB (3mg) 2HETFED C3E A F{bLIc, 58& 2 Fv{b%x IR CHERRE, »+1{ESHE%90
% X8 (100°C, 6RfH), X\ T 2N TFA (100°C, 3M:l]) W TKAB LI, MERESRR LI, KEL
KYEF P Y Y ATET, £LT7 wF{EL T alditol acetate F#k: L, GC KU GC-MS kT4 L1z,
GC IkEABHEAFOERE GC-15A HEEA A\, CP-Sil 88, FS-WCOT * 4 ¥ 7 Y — % 7 » (25mx0.25mm)
AV, 5 )7 -HRELTAYV YA (AT y 2 -HKOWHE, 92ml/min), 2 7Yy » FEH 1:123, 27 LR
BE180°CITAHT Lo &¥ - 7 ORFFHEAVERIBEE 7w~ 72y 7 CR-5A & THIE L, GC-MS i1,
3 % ECNSS-M Gaschrom Q (100~120 Ay ¥ 2) O#F 7 A H# 7 & (1mx 2mm) %5#kE LI-AXEF JMS-D
300 DOEE TR IPEWHT L1z,

13C-NMR 2z~ b REI%EK (43mg/0.5ml) BT L, HABTF JEOL GX-270 TFrF A+ vy T ¥
B L, BRTHE L,

BROMASR B (11mg) % 5mM HERTI00°C, 5RMAMKMHEL, FHEOUKHICTHEN Lico EHTP
BILHERE®, 50mM HERICTC 100°C, AREOIKSEL, B Lic. HxOBRARFOMBEERCHK >
T, R=n=7 w2777 4K alditol acetate F#FE LT GC T/ Lic. BROBITNEY (9%
S8 XRLSBMAEL, RBRTHH Lic,

Con A tDFEEHE =¥ (0~0.5mg) & Con A (1.5mg, 7 y »~¥ 74:) &l 1M AXKEH 50mM + Y
2 —HEREER (PH 7.0) 1ml %25°C, 24R:IUE®R, #0408 (3000rpm, 15H) IC X - Tk D1, th
By FEER C 2 [EXEHE, 50mM ERBR—E/Ly Y v M@BERK (pPH 1.8) 2ml BEEXE, 7z /7 — VR
CCHEEREYER LI,
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