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Structural. Study of Water-soluble Polysaccharide from
the Seeds of Astragalus sinicus L,

I. Preparation and hydrolysis products of the polysaccharide

Hirozo Kusunose and Takeo OsHIBUCHI

Laboratory of the Chemical Technology of Agricultural Products.,'
Faculty of Agriculture

Abstract : A homogeneous galactomannan composed of D-mannose and D-galactose in a molar
ratio of 2.14 : 1.00 was isolated in 12.5 % yield from the seeds of Astragalus sinicus L.

(Leguminosae). The galactomannan had (1%, +61.5 (c. 0.26 in H20) ; sedimentation coefficient,
Si0p> 1.45; and the degree of polymerization, 162.7. Two disaccharides, mannobiose and
"'mannotetoracse, were detected in the partial acid hydrolysate and acetolysis products of the
galactomannan. All of the galactose residues were oxidized by the periodate oxidation, since the
hydrolysis of the periodate-oxidized polysaccharide gave only D-mannose. Periodate consumption
was 1. 20 moles per anhydrohexose unit, and 0. 35 mole of formic acid was produced.

From these results, it is suggested that the galactomannan possessed a structure as galactose
molecules are linked to the mannose residue of the backbone chain,
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Rk L, BEBEHC No. 25 2V AEBIHBICE - T, S&ICERTE U O E o
WOk A fco C ORIMEASEIE Table | IKRTT & (M*ﬁ}ﬂﬂ 5 UKEHE =, EHICEET,
LRHRIGBOIINC & > TERREN ] L, Table 1. Results of qualitative cxperiments
BOWEL 72—V VI BROEINCE-TH . of e.‘ctractqd viscous solution
N — I OUBIEE L D. ik, K » l

Test reaction Results
BREEETFICHLT, BLE12.58TH -7 — :
‘i f: zlxmjhk'_{i.fﬁ?- 5 2 *ﬁl,@ﬂ,&i(i glﬁ@?;; . Mann ... ........ A AARARRRERELD negat.lve
e T}ﬁ&-&—g: Ltlirknl] & 151’31{1)}&%2% B Blulet [ERTRN ARSI negatlve
LGRS , WRNB LIS . ‘Trichloro acetic acid - negative
& LTZ‘_‘;TL% VAR VS 7 ({}({X/st}mf&j&’}j\m L Ninhydrin Treeepenesaieiai., uegative
7oo EILBNLR UK K27 1T, 72—~ Todine e negative
e g o b ; < Addition of, Fehlm

7 1E TR 100 ml ?ﬁm— b’)?rﬁﬂn?‘é T cc?t *Solution »fehling Precipitation
0, RROZHEH - OLBYZ X 120 B - Addition 'of ethanol ----- l Precipitation
B K T b LT T v b Y ks Ak " Addition of acetone - Precipitation
Licds, 10, 85, 956 KUN9BDEL L/ — Addition of saturated o

‘ cupric sulfate solufion --- | Precipitation

NI T, — T DIARICETE U ze #HD99

%L/ —NRE “ERR—- YT 1, &mm&mafmﬂb,M%mmmabrﬁmﬁbb
T, TR, MEFLICHRL LcDb, 999 Iﬁ/—/v (2@ BLUPz—51 (3
E) THHREEMAE L, 74— 2 — PTIREE T ICH AR wmm& Utzo DEFICHS UL BuK
ICHELTEIR L, *NW%P%ZSKTWMbt@B,ﬁ&KTtb/%ﬁMT5C&K&01d%
MEIWMDTS s ay F—1, F=2 5L F-3 ccﬁ}lum,&bto

2 YO , .
(1) KSR RAIRIC X 20 %735 7 /3/01gacs shil: 20 ml ZInA, BhEET
i 6 MK L, WEEDW hAy, Bt EEE®R, PRERLR——so= ST
(PPC ) Ik - T, ZDMUIBAEM LIcKiE Table2 ICRTML, #7732V avdd, #57
=2 & 2V /2D IBADHLDMRENE CEAE R oTce CNBIDD T5 7 3V DD
B, WIRMREOLZ O F=2 #FUBRBECE->T, S5 2EKMLADS, u’f&@Idﬁt‘&M& L
720 /!\Mil@LtIIfEJLE{i (a)%-+6.15 (C, 0.26, 7J\) ’C35Z>o

Table 2. Components of eag‘h Sfractions

Fraction | ‘ Compone;lts’f‘ S I " Yield (g)
F—1 | Galactose, Mannose = - 1.2
F-2 ” Fa o es
F-3

” »w U . 2.7

* Hydrolysis Products with 5 % H2SO« for 6hr at boiling state.

(2) DEAE—-tro—2ick34W> Wilid DEAE— 4/ o—2 20g A%TAKICHRIL, &
PR LT MO TR M < ERIC & - THO L%, 0.5 M—NaH:PO« il (pH=8) €T, -+
WL, H52WH T 4 (20 m/m X400 m/m) rfclff L7zo 100 mg DM EE UK 2ml %
H5LDEEEAMTAIL, 0.05M 200 ml, 0.01 M 200 ml,' 0..02 M:NaH:PO. 100 ml TIH&i&E
U, BRECDNT, 7= /=i EY Itk ')T W?_‘JI’&IM EUIHES R Fig. 1ICRTT&EL,
17 DE—7DHERDICEICLY, Azmmmh~m%@a$5&mménéo
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Fig. 1. Elntion curve for galactomannan of Astragalus sinicus L
for a DEAE-Cellulose column (35 cmX2. 0 cm).
Elution solution : 0. 05M-NaH2PO4 200 ml, 0.-01M-NaHzPO4 200 ml,
0.02 M-NaH2POs 100 ml.

(3) MELIC X B0 REPE 0.15 M—KCl KK, 0.4 BIETHMRYE, BLUKRT—RE
WA - fcth,  BILWAH ARECRT, HMRIE S KU TREEZNE UIckR Fig. 2 1OR
TN, Y~ I XOC—2 & LTHiENCEIKED, REEBEIBRELMICHE—TH
ZCEDHSHTHY, ZOUBHRK Sww F1LASTH B, HEIEOVTIICE TS, K
R g1 B— %ﬁﬁf%é&ﬁﬁfééo

Fig. 2. Ultracentrifuge pattern of the galactomannan from left to right ; 60,000 r. p. m.
for 75 min. Sample concentration ; Ca., 0.4%; Solvent 0.15 M KCI.

3 %Wﬁ@IAM*“ ﬂﬁbmwﬁ~*ﬂﬂ0%ng¢mzwmm%Mb{owNavﬁ
% 20 ml AETELIMA, DT 0.1 NKEEF b)Y o4l 10mlicTTvh ) s Lico 895
AREHRE®, SR | BREITHE L TR b Ldie DFIC 0.1 N Bk 11 ml i THALIL L, 0.02N
FAWEF MY O LARTHEL, BERMEOXLIVEAEZINE Uk T DR —CHO 2HE
0.11%, BEEL62. 1% X 7o :
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Table 3. Hydrolysis ratio with 0.02 N-H2SO4
at boiling state
Sample Treatment Ratio (%)
(g) hour (for galactose)
0.1208 2 25.01
0.1620 4 45. 87
0. 1313 6 70. 08
0. 1401 8 95. 80
Table 4. Hydrolysis ratio with 0-1N-H2SOs
at boiling state
Sample Treatment Ratio (%)
(&) hour (for galactose)
0.1723 2 34.217
0. 1484 4 74. 47
" 0.1835 6 80. 38
0.1632 8 99. 88
0. 1925 21 105.71
Table 5. Hydrolysis ratio with 05 N-H2SOa

at boiling state

Sample Treatment Ratio (%)
(g) hour (for galactose)
0. 1890 2 105. 56
0. 2046 4 102. 25
0. 1741 6 104. 99
0. 1701 8 105. 06
Table 6. Moles rate of Galatose and Mannose
in the hydrolysis products of Galactomannan
Sugars As* S%%ilr Moles rate
Mannose 0. 629 41.5 2.03
Galactose 0.236 23. 4 1

* Specific absorbance by phenol-sulfuric acid
method. (Wave length 490 mp).

W3 E5A, HIHCKRETSH Do b s BHLEDS
RITRTEBT T, MK REDORIE:EM L
feo WiH 0.02N, 01N BL 0.5 N il &
Ebi, BWRTTHRL, ZBHEREICET 3
DREBE, BHECRE>TRIELIDE, ~u
PZ VI K - THRICHEREERL, 72 b
~2RELTRLI. TNODEERDS, AL
$iZ Table3, 4, SICRTWLC, HBAIGIER
THRAEIMKMEEINEF S b= F 0 Th
5T E AR UTce T I B SREE %R T4
L, AV TESEINAT VB T &%,
PPC T & > THH 120

-2 7= /- HEREY Tk B OE
It LEREIKSREARTEEERAL,
WK 0.2g% 0.5 NFEL 20 ml & & bic, Hhi
T, 2 OSMRUE AT -0 b, WO
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L, PPCH& (h—7as¢/—  BFEE T F
K=T:1:2 v/v, LHE BE, HERIKNo.
50) ILTHEEL, ERENOIHCHY T 38545
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TERR U7 BREEd S © BRI AR W /-0 £115
DRI Table 6 IKIRFTIL, H527 b—=x:
vV /—ADENMELIRL 1 2.03THB LER
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(3) HHERBIEEC X AR

50— 2ADERE REBERES) #£57 t
> F0.9119g % 5 BWE 150ml & & biT,
USRI T, 4 REIBAAMR U so SR 1R
REGIERIE L, WL 95°C OBB LT, EE
T, K25 ml TR Ufco BSEIIEILL, B
WHER Sml ZMZ (HEBREBENSBEN L LI
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PEdE®R, 100°C T 3 WRREGAE:, H_L_b, KKK ->THIZ 72V EERE U BEARERIZ 1
OBEE OkED) K& -T, BAE09~2U2CERL, RIEKBBOBEAE, X{—HTsCE
L"L]bbfbo 4

7774y (g)=KiHilx1.2

v/ —ROERY (YT x=—nEe FIV-VE) A5 b=rFr 0.56Tlg%, 0.5NK
B 50ml & &bic, BWIET, 4 BRERIMASRE R Lico DRI NKBRILF b Y ¥ 2 ICTHT
wAH Y (pH=8) &7 L, D TKEEE 1.0 ml 2IA MK & 759, BB, BBE (80~90°C)
TISmlicRRB3FETRAT S0 50UV 0.5g D7 2=~k F5%I5%E8 | m] ICHED
L7ciig, BIREMEICIMA 2 C EIckD, TR AEHBITHT 5. BRERIC—KHE LD
B, AT7RA7 4VE—ICTRIRL, 95°CTIMMIEMLT, EREAL, KRIKL-T, =~ 7
YELTHM L, =vFv (@=7xz=—nk F73/ v (g)x0.6 :
3k, AHBERA183°C (118°CHELSAHMMER LY B) #RL, vV /—RXV T ==—)u
E NV Y THBTEZRMER Lo TIDEDREEA Table 7 ICRT o ;

Table 7. Results of chemical quantitative analysis of galactose and mannose
Saa}gle Muci(cgiicid Gala(igtz)m“) (%) (Mole)
0.9119 0. 2291 0.2612 28. 64
1. 0210 0.2589 0.2952 28.91 |

Hydrazone Mamman® o
| (. (g) >
0. 5671 0. 5496 0. 3666 63. 62 225
0.6128 0.5982 0. 3988 65. 08
al)y b) e schorger method.

D EOERERID, 57 b—RE22/—XDBER1 1225520 THETENHLHLTH
505, ZORBERHIRY = / —VIHBEIC X R E Kik— ﬁ?émb,$§MEﬁ,ﬁMKmv
V= ZMERERTODOEHMEINS, '

5 HI72b=rFrofa BB

1) @z vEBEETOER 28 0.1528 g £2HIL, 25ml UTOHKICERL, 500
WAZBAVRMS P UL g BKTEMRE, 50 ml ICER UIIEK 25 ml REMIC, TR
m&mambtmg 50 ml IKER L, A, B L BRIMICT, AMENTRILET > /o —E

R & EAC RIS 2 ml 28D, 8871 NaHCOs # 5ml /0%, 2T 0. 02N—NasAsOs #10ml,
SRWHEDOK I B 1 ml ZIEXMA, MHFICISHMEN: OB, 0.5%7 > 7V REERESL
T, 0.02N-L THEL, B3 vEBOBERELNE Lice TORKREMANFY — RN Y
1.2 00D NalOs BT B C & 5D, 1k, ZEEREHM L. ’

2) ¥FBMOEREY HE1.0g% 250ml DUTOKICERL, —K 0. 1M B3 %8> Y va
# 500 ml B, €D 250 ml ZFLMCRBHRICINA 120 b, WEEE, £hEh 500 ml iz
L, Fig. JWORTWEEMHT, 10ml 28HIKLT, 3 vRKEICk - TEBEER LR, 8K
~FY—2EE (AAH.U.) %90.355vOXMEERT 5 C & 5B, MkER% Fig. 3 TR
To FRMLETHR, BESIVOZF LYY a—n5g 2MATAROBI vHEBF Y v A
ZR L, AKBERICT 4 BB 500 Uce BT B IGEE (40°C BITF) Liob, fk
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Fig. 3. Periodate oxidation of galactomannan.

O Periodate consumtion (moles/A. H. U).
A\ Liberated formic acid ( ” D,

DMREEH L, BHEOWMME LT, SMERYE PPCHETR LR, #57 b—0EER
E<RHONT, = v/ —xX, PBOEAEETICENBFDONI. ThEDHERMS, A%
BT, 77 =23, TRTEIVEBRICE > THBILSNBRETHEEL, —FH<r /-2
BRALICES A RTEERREL > TN DEHETE 5,

6 AV ITEEDOLERSGHE 2 OMK ,

(1) kDR FIRIMKIBERREDOET, FHiMic B L oMEEERAL, B4
0.2g AV 2 R BMBRKHETIKDREERL, WHEOWMMFLT PPCEICL-T, £
SRR DR R M A RR ULFEE, 0 INRBIC XD 100°C I RO MMME SR S JORET
HBCEERDI. 8B, AVITHZ2FWTHY, €O Rman (D-mannose DB TFEREE 1 & L
Fofl) 13, FNEN0.35BLT0.25TH Bo T OMICFARSIC b BEMSED S NI,

2) AYVIBOHRELVHEREDORAE HE 0.2g ZRIRKETIASRL, Hikowm Ml
LTAIY 5 v PRRERM No. 527 203 PPC I & > THM Lz #NENOA Y T8
aﬂmﬁmmrm¢u,nﬂ@m PTRERICT, MBRIBEE S H L L, BT, 2ok Bz
EELT, f@ﬂ&émbt,k,anﬁvz/ez®6ibm&énrw5c&%m%bto
3k, BAEs0b0o0, iR Ikaf@ghicii<y /—2LA4CH 7 7 b -2 OEFEESRD
Shtco DNTHIRA Y THOBEAEAWSMICT 220, BE0.5g 2 LELUHTREL, B
BICUTHBE Ly 7 v PREFHERETHAL, K4 Y THEKTHME U SibEIZ, BAL
BWET, 40°CTH&G, BEELY, thZho4 ) Sz, WEE 152 mg LU 83 mg T
Hoteo B4 ITPWRHETFT U — 2 —i (P05 k) I TH4EE4R L, Willstdtter-Schudel #:%
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BLUBLHRELIC L - T, ARAEDOUEERA TOMR, Table 8 LU Table 9 IR
F<, Rman0.35 A ) I FEASE 2, Rman 0.25E3F U< 4 Th 7o

"Table 8. Aldehyde group contents of oligosaccharides by hvpoiodite method

Sample  (g) IR R D.p*
Rman® | . 0.0372 0. 0028 7.5 2.38
0.35 0. 0201 0.008 | 873 2.05
R man 0.0326 0.0014 143 404
0.25 0. 0301 0.0013 4.33 413

* Degree of polymerization
a) Rf of sample/Rf of mannose.

Table 9. Degree of polymerization of reducing 6Zigosacqlzarides

o : . | Reducing Power | Reducing power
Sample (g) befor hydrolysis | after hydrolysis D.P.*
Cumg) (Cumg o
R man ® 0. 0452 82.9 - - ©172.4 2.08
035 0, 0387 716 1432 2.00
R man 0.0358 66. 4 285.5 4,30
0.25 0. 0315 58. 8 242.3 L1

* Degree of polymerization
a) Rf of sample/Rf of mannose

B) #5327 b=vdvDTbPYYR A5 b=riy 40g %, O, UHI°CT2 RS
WU WOk ERRE 36 m]l & iMTEER 3.6 ml ORI, LEFHORML, TR (15°C) T20MRIHE
LicDb, &SI EZ S Lo DO THRAICKERZ LY, 80~90°CT, 155F/mEHEE
U, BHBEODEE (8000 r.p.m. for 15 min) LTREBEEYEEHRE Lice EBIKIZIKFIC
EL, £UHBm3/AKTHEREEL-DL, RIIRBAL, BEEFvy—4%—t (KOH L)
TR Uico (URTE258)e BT 2 F0{tgld 7 0 o iV B XU X 8 / = WICEEWCHIRS 5 5,
BKELRBHKICIRER LS. 20T v Fu{tl) (CHsCO—&540.1%) 2g &+ %/ —n 60
ml AL, €FF MY U LD 2/ — K 2ml ZMATHRT € F v Lcdb, S805
HEL, B A &/ — VTHRIEERE L, BT v — £ — TR Lice (IR 0.5 g)o AME
D 1 W EIKITHEM L, PPCERE > THR UZ#EE, Rman 0.31 O X v b O R man 0.21
B L0, IDRIHIES 24 5 b MBS NIco WBEMAKEIKOML TH B0 BRI FN €Y
vk WEEE=5:5:3:1 v/v, ZEW, LFHE, 16EHEEE 5 264K © aceton silver nitrate.
Fh— BT 2 F o ikl 0.0362 g &, Willstatter-schudel #:iC & - T, BT RuEEEE % RE
L, TAEARE LR D.P. 2.4 Offi%%7e $5iC Rman 0.31 O ) THENFHEICT
BEESRIET, 2 RAAKRAE LR LcD b, O { UE LT PPC I & - T Lok SR,
<+ ) —ADIHERDI . U LDRLY, #7157 =+ OEBIKSHE T IMEREDR
RBioNiAY THR, WFNbTY ) —RDOBIOBRENTHECENBHEL DTS B0
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VY SRETFRIB IO BRI S R, Mo ov A MEBET LD 25 i 25
LRBICH S 7 b=V THD, 57 =X =y /=251 2. 140k X DEBRINT
B, BEOMCE—T, WIEXE (@)p+61.5 (C, 0.26, /&), FHEAE 162.7, HEHREK
SwrWw=1.45 FHT 5 PHEEETH B0 F MU L BBHIKSMBE LT T € b Y & 2B
Lo THEKTZ4 Y L, WIFNb=Y / —XDBLVMREINTV B, X508 3 v REEL
LD, MKRBEIESD, 1.22800D NalOs BB L, BHIC0.35EVOFBELERT 2. 22
B3 VERBBCSHEEERT LDSL, KMRETRE, =V /—204B8BHONICERER
SAREHREI Y /) —ZANBRERLLT T2 b —20MI8E LTHA LT BEEDEHRINS,

z % X ®
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