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Precise Chain-length Distribution of Shellfish Glycogens, and the Seasonal Variations
in Unit-chains of Oyster Glycogen
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The precise distributions of the unit chains of alpha-(1—+4) linked glucose residues in oyster and
other shellfish glycogens were investigated mainly by a newly developed high performance anion ex-
change chromatography (HPAEC) with a pulsed amperometric detector under alkaline condition. These
shellfish glycogens were debranched by Pseudomonas isoamylase, and applied to HPAEC. The chroma-
tographic elution profiles appeared to be characteristic; unit chains in glycogens of slipper limpets
(Credipula fornicate) and mussel (Mytilus edulis) were distributed in a range of G5 to G 25, while in the
oyster glycogen distributed in a range of G2 to G25. There was a distinguished difference in the un-
it-chain distributions of oyster glycogen between summer (spawning season) and autumn to winter (most
edible season). These results suggested seasonal alternation in unit chains of the oyster glycogen mole-
cule, affected by the physiological condition. The fine structure of the multitype- branched, spherical

molecule of oyster glycogen has been under investigation by successive enzymic peeling reactions.
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ENFzZ ) a—4 V1%, Phenol-HaSO4 IS & ), BEEEIF8% (FNa—2L LT) T, WEHIT
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Fig. 1. Comparison of distributions of « -( 1 ~> 4 )unit chains of some shellfish glycogens by
pulsed amperometric anion exchange chromatography.
Each glycogen was completely debranched by isoamylase. -

a; Oyster(Sigma type II ),

b; Slipper Limpets (Sigma type VI)

¢ ; Mussel (Sigma type V)
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EEWRELOBBRE B L SAOAFOKREE, Z)a—4y, aLAFa—), KSE%
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Table 1. Seasonal variations of some nutritional components in hiroshima-oyster

1990 1991
SEASON JUN. JUL. AUG. SEP. OCT. NOV. DEC. JAN
43 4.8 4.7 46 54 6.1 6.2 6.9
SIZE
X X X X X X X X

(em) 2.2 23 22 30 3.0 3.4 35 3.6

GLYCOGEN a) 7.33 5.20 8.57 2.79 1.26 1.72 5.65 9.79

(g/100g)
CHOLESTEROL 62.0 59.0 80.0 70.0 8.0 47.0 49.0  62.0
(mg/100g)
ASH 517 7.70 9.75 9.85 8.8 5.91 5.51 5.18
(g/100g) ) ' ) ) ) ' ' '

a) Glycogen was extracted from lyophilized oyster with DMSO at 25°C.
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I— 5 212D Tisoamylase tZ & 0 45 4% 4 B7 % HPAEC % 47 \», detecter response @ fi % molar
response CHHIE LY, N 2N unit chain DEDEK (%) TR & Fig. 2D X 51l olze T2b
LO6ATIEGC2HHGEDEHILZVHNTH, 8HALAPELICONTHEMIWA LGS L EDEW
unit chain 25T 5 2 &AW olz, SHIZI90EE AL Znh6 775 AHROINIETADS ) a—
TYOMESME AL L, Fig 3IIRT &) ICEINPOED LENBEOIKTIE, G3 7% EDEL: chain
PHREBHZ WD, 7)) a—7 ER0E CTERRRHO1ZASS 1 ATHE, SV#smd L, BVl
THRL TV BHo OV unit chainid, ASHREEZEZSNZ0, HERICIEZZ ) a -7 Uhzion
F—HE LTHA S NS00, phosphorylase IZ2& W ISR ), —HFLHO 7 ) a4 L ERD
RIS RAVEA L VR ERVAICBATT 2 LR SN AD, ZOMICH L TSR OmRSE
LB T L UENH 5,
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The values were expressed as molar proportions, computed by responses of each chain
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Fig. 2. Seasonal changes in chain length distribution of fresh oyster glycogen, analyzed by

a; June (1990)

and January (1991), analyzed by HPAEC.
b ;January (1991)
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Fig. 3. Comparison in profiles of chain length distribution of oyster glycogen in June (1990)
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Fig. 4. HPAEC profiles of unit chain distribution of S -limit dextrin of oyster glycogen (June,
1990) after pullulanase treatment.

a ; Stub-chains distribution of #-limit dextrin, released by pullulanase.

b ; After isoamylase treatment of Stub-free f-limit dextrin.

MHT 1.2 THEKL, ASEEIRROBROKE FBEORICE D E b)) ZhFETORRY %
BRHER L7, 2B f-amylase 2 & BRERBLIIIEF I VA, THEHVZRE (6 A) 12w
BMRENHEEZLND, 512, pullulanase % VEM €72 Stub-free S-limit dextrin (T isoamylase
PP S5l D T 5 (Fig 4) &, SOBAICLNV YA -2 (G3) FRDLNT,
pullulanase 12 & % B-limit dextrin @ stub DR FE X +HTH DI L 2R L TV HDT, T DI,
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