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AVTHIRRI RN O MV RSN D K ot o7z, L
I D &, ZOFERFIIBAICEDY, BT, #1 T, HF Y FO2OT LN TRV OREENEIC
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REVHIRE 73.3 4.2 0.5 20.3 1.2% 5 550 60 mg/100g
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Wk 2 T —E AL CERL . filiRE —miEg, <
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K—3 REZE® (A SLUVLDTEH (B) @ Unit-chain DD TOT 4 —)L

RN AU, A T OAPEEREIC B L CEELRR
EIR D TNEREND D AT, Fox BB LT D 1,6-
Sy gIWTE%E SR (isoamylase & pullulanase ; ARJEAEMW1L
¥) EBEREREE (M—22H) .

BB ERH ClElE L7z o L4565 G& @ B (L 88
(unit-chain) OHNAAEREEREEI v~ 87T 7 1 —
(Dionex |Z &% HPEAC) TH#T L7-. HOREREZM—

3R LTz, RE O Tl unit-chain (% DP6 725 30
LBz L, &bZVOlE 12~14 iETho7z (K
3A) . ZTHUTHART, AH I TIE DP2 (maltose)
Beb%<, RO DP3, 4,5,6 bAEKRT D, Lavl,
W OWK (7 IaXrFr) oG TERT HIET
DO—EHDFE unit-chain (B #H{H¥K) OB ANRH LI
W (X3B) . THAEIEY 570 ) R OB 27
JVIEIE (Toyoperal Hw65 column) (22>} C 3 — R
TiE->TW &, B FILES FICEDREK (vv
FAY TPEEERLS) ICE-THEAEZR L. 2O &
Koy i p 72 WESHIR O unit-chain BERTH D Z
LERLIZBDTHD.

Z OFSRIFAEBRAEO B GBI H Y, LA D
HICEDH TR THEET L, WETH7 I7—FI
EoT, BRI SN TRE R R LF — % fit
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aENnD (X—1) . ZoOREFRIFFEL LTa-amylase &
EZHNITZDT, KRED B -cyclodextrin (5 CD) @
INIT BET 74 =T AN T A LCTRERR L.

b, 0.6 fAffiL Tk L7 R AEE S & PBS 128
ML, KR (10C) THI LT 7 I4 L, &#IZ PBS
TIHWEDE AR LH L, W Sn-EE (B 1330
mM @ DAP (diaminopropane ; pH11) TIH IH7=.
VRBE L 72 B SN L7 tk, BASHZIERIC i L7 (yield,
15mg). ZDEH%ZI/LIEE (Sephacryl S200 column)
2T B &S VERVKE) (SDSPAGE) TH—O NNV K
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B, BlD, a-1-3 K5G8 %2 &1 348, 405, 7TH—
72k, —HOAY TFERHBLL (K—4C) .
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MESHRE L CoBELTC, 7/%/(MMZW%)%F
KL, Zozn, C-2, £ix, C3 KT7vFLEs
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L, DW\WT, FEWEESNO LT T E2558, L7
B ORI~ v ) — A EEANG IR DB RSB
(K—1) . [FERZ2BEE B IKRHESIC S Boh o7z,

Eﬁ@m%@%%aﬁﬁﬁa(m7%k)f,%ﬁ
vkEh (SDS PAGE, B -mercaptoethanol f£1£) T¥— T
»H7% (Mr42kD) . BEEL LTIE, vv/ —ADIENTd
i (9%) O va—xbE&te. B, U FUIEAT L
fEFric kv, C-3 THlE L B-1 4856 THDZ &
ZERE N, DLEOENS A D TOREEA S, Fa L
AT LTZRED “LAA” LRERICB-1,4 < T
EXTFROFEEWMEEZ NS, XTFREvF v
L DOFEBITHONTIE, A, “‘W(Mﬁ&)f&?@
TV VAR LTk, FOVIBRIZNT D L&t~ v
F & RTTF NS SRS %ﬁéht(%—S)ﬁ)

CORERIIFEENTF RIT 07V av FEETH D
L EWMRRT S, ek, BEIKREMIZIT MR D N-
TEFNAT LY I (GINAe) LIERINIZOTT 2
JHEREREAN L TOmELEEZLND

YA EREFOPERTTF RO T, Fxld, Zh
BIEREETHDLZ EEWDTHE LD, FOREEH
RUZONWT I, HAHLIT O-7 U = Foftic
Nﬂ)zvkﬁa@u%ﬁ%mwawéﬁtﬁﬁk
AAB” ORTRE VA VR Z LIk D
BT T REBOKAIZ LD b DB ONRD, 2h

DBFEIEE O FREMEITRV & B 5.

V. LATJIZEFEFNDHLIFUIZTDONT

SAitfE 9812 Landsteiner 28 & b O I g 13RI ER 0O %
ERRCE->TABO (H) BXOAB RIS NLD
T EHEWAE LR, OB RN G D IR e
RINZALET DPEOFEIC L > THRESNLD (K—6).
ZORFRIT, HMETRPHIRIZO LY Frrivnbh b,
b hRIMBRZ BT (phytohemagglutinin) 233 /&
SNTWD., ZFFH~AORMBER () v
A) IFIEFRNRBERTH LD, V~vEOL T F UL
A% (a-GalNAc) IZREITHY, N == FDL
I FAIEBOMELFRIC LS O MEFHETDH. —F
TV aREDFEDL 7 F L B (a-Gal) IZHEAY
THENY 7 VA OHE VR, 2 bk L0 T
b BRI L T F U BFIET 2 E B ho Tz,

(1—»3)e;nﬂ(lﬂ)chNAcﬂ(rﬂ #1243 4)GalB (1> ) Gle—[ES = F]
t
1
a-Fuc mEE A&
[Gala)(1~3)Galg(1-4) GIcNACB (13 £ 7213 4) Gal 8 (1 4) Glc—[EB S F]

a-Fuc m#EE O(H) H&E

PR

-6 E ~&EEYE (O, A B) OFEHIEETRIGE

27 0 PBS Sl & AW/ 213 Mg B REC T
T E, a-Gal ZAHIZLHOH T b~ F v (a
GalMan) L IEBERIET D L7 FUBFET H. £ 2T,
T 7 —BOE T/, B-CD H7 LI LRVWE
H%, a-Galactose k% U W RET 507 DI S
w, ThEHT7AAY (L1 30 mM @ diamino-

I
; o -Galactose-synsorb column ‘ j Melibiose agarose column ‘ ‘ Gal Man-cross linked column |

1

3
@ -Galactose-synsorb column

<dVd WI07

Sad We0'0
Sdd Weo'0

Melibiose-agarose column

>~<{V a W“Il()z

Gal Man-cross linked column

~dVg W=02

Sd We0'0

s
5

a
Tube number (2 ml/tube)

-7

H

3

3
°

Tube number

20 3

Tube number (2.5 mi/tube)

o-Gal $FE L U F > D Affinity chromatography [Z & % 7B
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Amounts of glycan (ug)
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Guar, prot, ug
Depyr29PS
LBGaMan
TypeB,human . - N
C.alata GalMan [4Maé'l B 1 ]X [4M3n B 1 ]y
!
o -Galp
X1y
Cy. tetragonolous (Guaran) 1:1
Cer. silica (Leucost bean) 1:4
Cas. alata 1:4

LATOLIFUITEDa-Ga-KifRZEHLDOEHE S UHEER EDEERBERIC

RI E 29748 EUPLHDTD a-Galactose FBEHL T F o O EDELE

Ay irl LA
24 Torreya nucifera Sag/ttaf/a tr/'fo//a L'.var. Dioscorea batatas
sinensis Makino

o HE BB S
SFE 150,000 52,000-54,000 72,000
YJTa=wyt 37.6kDa 26kDa 38kDa

Tetramer Dimer Dimer
HaER 6.4% 6.2% 5.4%
AR Man:GlcNAc:Fuc 4: 2 :1 Man:GlcNAc 3 : 2 Man:GlcNAc 2.5: 1.0

propane) TiFHfx®7/-. (X—7)

FERENIS & 7.2 5, SDS BEXUKEITH— (3.8
kDa) #mrL7-. #-7C, 2 BEOEATHD. ZoOL
7 F 0%, 5.4% D Man & GleNAc % 2.5:1.0 TETDT
GleNAc & Man 2R E0IC b0, BEERBA LB LN
5. ZOVIZFriFa-Gal ZREICH O Mk B &
WER, HxOWMHT T 7 h~r~rFr, HHWIE
ISR o ~Gal 25 BV e Vs %4 LTz Kebshila
29a MRS HE & HILKROST 5 (K—8).

LA L, a-GalNAck KR OARIME & 1350
LIS L. 2o &5 7 b2ERyde K OWESGRER AR
PR -T2 L 91T, WEDEY, 7 U A BN
FBRLZICL 7 Fo? LR ETWnD.

ST, ZOXD RIS E TN OERES LY T
¥ OAEBRENC OV TG 2 EITx 3 D o Lk

FIEVERIC 5 % & b D 03463 L HETIZAR . 72
2L, AHIDOEINC, BHLENTH FICERY B
THRIFEET 5 L5 2T, BEICL >, Al
D RS OMSOR DR & ~DOBEERR L, &
TER A MHERE L BE TE DD TIHARVWESH 2

HEnE

OITIRARIZ L H1Z, Ah T HERZE L I B AERR
LHELTWER, ATV AE NS D BIZZo/hEnd
MRICIMEE D, DT, BAET DAORIBHD
LBNTND I ENbonTE Tz, =& xX, BhXEs
DRI L& T b b, BHFICEL TR L
TRNAF = LT =— s RS T THY, £
7o, HETHT I T HLEWEEREREEZ > TS
Tk, ETHD. I, WBELRRY, FERIIH
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T R—ALRRENICHAT OV FrE LD, ZOX
IRV I FUIIMEDOESL 7 VA BKIZLH Y, TOEM
X, AEEDIEER S VD L0E, i ETH L E E e
e DIE, BETDHHAICNER, Toe~E, #HHo
R ECCAR DAAREL M~ affinity & BHET 2 D2 %0
. mEWI IR IERY OBRIRICIEZ < 08
B, e~V RERET LIV FURED.

VUSRS SN e

1. 50 OIS & Rie v, S OFEH
PHEEZ &0, WIET 2R TOMEnLdVigE s
Exonb.

2. B-cyclodextrin D7 7 4 =T A 51 T LW, Kl
L, SDSPAGE CH—Da-7TIT7¥—%fG/-. fHx
D=V b AV TS DAEH D DRI, L e
DHDIRNIEE R E S OMETH 5.

3. WEWLT RELHEARY, LKL LAHAT
BB OREFIIAFAE L E Bbh Wi, ik
WTHREEABS N Y=~ T T F &G
fo. T —IRITAEIC K DI OB S, TR
FEEILO-Z Y av FiEaTh 5.

4 FEERIR - H T 7 =2 FEICHEAET AL 7 F
(38 kDa) #1%7-. & MK BBl X UHHLMAY
DHZ 7 b= FrefEads.

LI NS INEIRAEMERITIE, BRI TlEd D 03
DTAHAMZBEERNIENELTVNALIICHZ, &5
LHFEEEB DD,

F—ALPFERE D L, TAHTICERTNEER
Bzt s &L 5z b.

Bk & N BR AU DD 2
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Story of MUKAGO, Bulbils of Yam (Dioscoreascea)

Chemical and functional properties of high molecular constituents

Akira. Misaki

Shijonawate gakuen university

Faculty of rehabilitation

Tubers of Yamanoimo or Chinese yam belonging to Dioscoreasceae, D. japonica (Jinenjo) and D.
batatas (Nagaimo, Tukune), contain, in addition to starch, a sticky mucilage, “tororo”, which has long
been used as tradional foods. The early studies showed that the tororo mucilage is « —mannan-protein
conjugate, though its chemical nature has not been fully elucidated.

These Yamanoimo plants produe bulbils, called Mukago, on their veins during the growth, although its
constituents appear similar to those in the tubers there would not contain “tororo” mucilage.

This paper describes comparison of chemical and functional characteristics of the high molecular
constituents of tubers and Mukago.

Fresh Mukago was homogenized in PBS, and after removal of starch the constituents were
fractionated with ammonium sulfate precipitation, followed by affinity column chromatography;

1. Mukago starch possess a very unique molecular structure, significantly different with that of tuber
starch. and many short @« —1,4-unit chains attaching to amylose-like linear chains. It seems to be
consistent with Iz color reaction.

2. Alpha-amylase isolated from Mukago, homogeneous on SDS PAGE (38 kDa), shows broader substrate
specificities with intermediate action pattern of salivary and fungal amylase.

3. By affinity chromatographic technique o —D-galactose-binding lectin (38 kDa) was isolated. Its
chemical and binding specifies were resemble to that from arrow head lectin. It binds to human blood
B substance and also gactomannan with o —galactosyl branches.

4. Mukago was thought not to contain “tororo”-like sticky mucilage, but careful investigation revealed
that a mannan and peptide conjugate (ratio, 1:3.8). It gives a single band on SDS PAGE (42kDa).
Reductive alkali treatment resulted in disassociation of mannan and peptide, suggesting covalent

binding by O-glycosidic linkage.
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