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Elucidation of the Fine Structure of Oyster Glycogen
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Glycogen, a reserve polysaccharide of animals and microorganism, has a highly
branched structrue, consisting of «-(1-4) linked D-glucose resides some of which
are branched at O-6 position. Although hitherto conducted extensive studies showed,
unlike amylopectin, glycogen is present usually as a spherical molecules in the tissues
of living organisms, its fine structural feature has not fully been elucidated. In the
present study, the fine structure of multiple-branched oyster glycogen has been eluci-
dated by successive peeling of the spherical molecule by using the actions of f-amylase
followed by pullulanase. The oyster glycogen, purified by extration with dimethyl
sulfoxide, had molecule weight, 4 x 10° (hplc). Methylation analysis and also gel-
filtration after isoamylase-debranching revealed that it has CL, approx. 12. Debranch-
ing with pullulanase indicated that, average length of (1-4)-unit is 6-9, corresponding
to the length of A-chains, which consist q equal numbers of odd and even number of
the glucosyl residues. Four times successive actions with -amylase and pullulanase (to
remove G, —G; glycosyl units originating from A-chains), yieled the corresponding
degraded glycogen (stub-free B-dextrins). Comparison of the chain length and §-

amylolysis limit in each step, indicated that the glycogen has truly multiple-branched
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structure, and the core portion of the chain length (I. C.) of 1.8-2.0, to form a com-
pact spherical molecule. In addition, it may be noteworthy that the oyster glycogen
may contain a small but significant proportion (ca. 2%) of peptide, consisting of

taurine and other amino acids.
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Fig. 1. Comparison of structural models of starch
and glycogen
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Scheme 1. Purification procedure of oyster glycogen
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Fig. 2. Gelfiltration profile of pullulanase-treated oyster glycogen (distribution of outer-
most unit chains)
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Fig. 3. Gel-filtration profile of pullulanase-treated B-limit dextrin
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Scheme 2. Procedure for unit chain distribution analysis of glycogen
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Table 1.. Distribution analysis of a-(1->4)-unit chanis of oyster glycogen by four cycled f-amylolyses

- . Average chain length

Glycogen Recovery (%) ly-reaction Mol, wt, Memy.g Endgrfup Gel- 5%"2,]0- E. L | L L
fraction . (Amax) (hple) lation  analysis filtration !,yS'S o)

Native 100 448 nm 4x10° 12 10.3 13-14 36.75 69 1 45
SF-dextrin-1 56.3 456 “2x10° 9.8 7.2 9-11 24.48 4.7 3.3
SF-dextrin-2 288 460 1.7x 10° 6.8 5.0 3-7 12.21 3.2 1.8
SF-dextrin-3 110 456 15x10° 6.5 5.1 3-6 - - -

SF-dextrin-4 1.6 . - 6.9 - - - - -

M 4 12, native, B 1[E, %20, %3 HELEERKIEOEBEREOdextrind (Y7 17—
€, 7T —EOBEIC L Y EENHYMT O 7 Vi@ o profile (HREAM ) &Y. £ O
R native D 7Y o — L OGERFHOC—2 2, D.P. 13~14 THh20IH L, # 1 FEH
Btk 9— 11, 2B 3~ 7 LBRIUGER Y IRTICoh T FHRMES FRICBATT 260
AR b, —F, &BHED S.F. - dextrin @ x FAALSHT OFER Tl native TH,
repeating unit k& XK 12 TH B Dkt L, —BKIEE% 9.8, H2BT6.8 LB,
%3 BB TIFAA EBEL D 5T, X, R ¢ RHIE 7 BUG OARR dextrin OULEIXNIERK
EFT 5 L S PRIEE B TREEEFICRY, UBP LT >EGFLEhs L5,
R, AEOHBKETRERT T LItk d, NI &, 7Y a—FoosgTiEEIco
WTEEAMRBEIRLICEZ S, bL, AL BEOK R THNE, # 1 EXBRKISTA
AR HEL, A- 0oV B-@#nH LV ASHERY, IADBERLPFELR
“&%i%n6C%m%%¢éuL,%ZEGﬁiﬁmvéTumtmmnamo%3@u%
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Fig. 4. Gelfiltration profiles of unit-chains in oyster glycogen and its stub-free B-dextrins, after
debranching with isoamylase (Column: Toyo pearl HW 50 SF, eluted with 0.1 N NaOH, at 18
ml per hr) :
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Fig. 5. Structural model of oyster glycogen, elucidated by
successive actions of f-amylase and pullulanase
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