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Summary

In a course of research on chemical properties and functions of Japanese traditional plant foods, our interests were
drawn to “Mukago”, bulbils of Japanese yam, Dioscorea japonica Thumb., since our preliminary study indicated that
it contains o-galactose-recognizing lectin (o-Gal-Lec) beside unique amylolytic enzyme(s).

Fresh Mukago was homogenized in PBS at cold. After removal of starch, protein was precipitated with ammoni-
um sulfate(0.6 sat.), which was fractionated using affinity chromatographic techniques, involving B-cyclodextrin (CD)
for o-amylolytic enzyme, and a-Galactose-conjugate column for a specific lectin, respectively. The purified o-Gal-Lec,
showing a single band on SDS PAGE(38 kDa) was a dimeric molecule. This lectin interacted with various o-Gal-con-
taining polysaccharides, e.g.plant galactomannans and also human blood type B substance, but not type A. Thus,
chemical and binding properties of o-Gal-Lec appeared resemble to that of arrow-head tuber. The amylolytic
enzyme, purified through B-CD was homogenous on SDS PAGE(31 kDa). Its action pattern on starch was appeared
an intermediate manner of salivary (or bacterial) and funji (Takaamylase) types. It readily hydrolyzes Mukago

starch, which might contain rather short a-1, 4 linked branches.
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Photo 1 Mukago.
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Fresh Mukago 1 kg (water cont. 75 %)

l Homogenized (50 mM PBS, pH 6.5)
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Scheme I Fractionation and Purification Procedure.
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Fig. 1 SDS-PAGE of Amylase (A) and
Lectin (L) (15 % SPU-Gel).
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Fig. 2 HPAEC-Profile of Mukago Amylase Digests of
A: Amylose (HAM), B: Maltoheptaose, C: Elsianan.
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Fig. 3 Temperature Dependence of Mukago Amylase Activity.
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Photo 2 I>-Stained Starch of A: Mukago, B: Yam.
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Fig. 4 Comparison of HPAEC-Profiles of Isoamylase-pullulanase Digests of
Mukago and Arrowhead Starch.
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Fig. 5 Affinity Chromatographic Separation of Mukago Lectin.
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Table 1 Comparison of Amino Acid Composition of
Mulago and Arrowhead o-Gal-Lectin

Amino Acid 1(\1[}(111(530;;0()) Arrov&z?rf:;lldo/o’[)‘ubers
Asx 13.0 14.5
Thr 55 438
Ser 124 7.6
Glx 12.3 139
Gly 144 10.1
Ala 9.3 6.2
Val 5.3 6.6
Met N.D. 19
Ile 4.1 34
Leu 7.1 8.3
Tyr 12 37
Phe 35 54
His 1.6 30
Lys 4.2 42
Arg 37 6.5
Pro 25 ND

Asx = Asp+Asn; Glx = Glu + Gln; ND not detected Hydrolysis
Condition: 6 N HCL, 110, 24 h.
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Fig. 6 Precipitation curves of Mukago-Lectin with
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Glycoprotein.
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Fig. 7 Elution Profile of Mukago Lectin on Human B-substance Column (1.5 x 10 cm).
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T4 BLULS TDa-Gal-Lec DALFHIVEE 2 L L72o WTFRDOL 7 F ¥ 4 a-Gal i AR L SMTEH
Y, o-Gal % k% 12 £ Galactomannan % Klebshira (29a%k) ¢ Galacto-glucurono-mannan’z & & #ET 5, & 512,
BABEIRE & L CORIBIC a-Gald D W M A B & b FFRICH A3 575, a-GalNAc & F:¢#2 AT ICH 3 572
PELEG Do 720
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R LHPREEZROEM TH L EEZ LN, Thbb, REEOKGET I v—2R12E<, 72, thymol & com-
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Table 2 Comparison of Properties of a-Galactose-binding Lectin

Kaya Arrowhead Mukago
Botanical name Torreya nucifera Sagittaria trifolia L.var. Dioscorea batatas
sinensis Makino

Part Seed Tuber Bulbil

MW 150,000 52,000-54,000 72,000
Subunit 37.6 kDa 26 kDa 38 kDa
Tetramer Dimer Dimer

Sugar cont. 6.4 % 6.2 % 54 %

Sugar ratio Man:GlcNAc: Fuc4:2:1 Man: GlcNAc 3: 2 Man: GlcNAc 25: 1.0

2 0
Y/ A EDERISTEELEIND 27 T b 2= — 7 IR ZROEM R (7 3 7 —X) & o-Galactose [IZHFF RN
%L 27 F v (0-Gal-Lec) % affinity column % i\ CHBERB L, M ZHR7,
1. B-cyclodextrin ® % 5 ZZWAE L7z 7 3 5 —€IESDS PAGET¥—%/3 K (31 kDa) 2" L, BHBLOH~ DO~
VA ) TR AER A S MR AL & 7 U (Takaamylase) ORI O o-7 I 5 —F¥ L EZ 5N 5,
2.V ABTOMELRL Y 27 TIIHEO~ ¥ —EARBFIEL 2\
KBTI TH DD, {LFRBIOA VT I 5 —E A EOGEMMBELEOIEH 7 &2 5, IR WEIEEO D W
TeBAIRREE TRIF I L CE B ISR 2 2T 5 2 L AVRR E Nz,
3. o-Galactose [Z4F R 7 L 7 F »1ESDS PAGE L T#—T38 kDa®subnuit D~ &k TH %, 774 hLDL 7 F ¥
E X MABEERAT, 207 3 B, SRR L EN L T2,
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