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Enzymic Digestions of Oyster Glycogen

Motoko MaTsur”, Mariko KAkuTA? and Akira Misaki"

Y Department of Food and Nutrition, Osaka City University, and DK onan Womens University

In a series of studies on oyster glycogen, we elucidated its detailed structural features. In the nutrition-
al view, the present investigation has been concerned with the enzymic degradation of the highly bran-
ched glycogen in the digestive tracts, compared with the case of starch.

The purified glycogen and amylopectin (waxy maze starch) were degraded by salivary @-amylase (hu-
man: crystallized), giving @-amylolysis limit, 48.3% and 57.8%, respectively. :

The maltosaccharides produced by the amylase action were fractionated by HPAEC (Dionex), and each
branched oligosaccharide collected from the column was characterized by analysis of the saccharides re-
leased by action with a-glucosidase, isomaltase or pullulanase. In this way, the following branched oligo-
saccharides were identified: 6°- a-glucosyl-maltotriose and -maltotetraose, 63. a-maltosyl-maltotriose and -
maltotetraose, 65 a-maltotriosyl-maltotriose and -maltotetraose, in addition to several unidentified bran-
ched maltosaccharides. These branched dextrins, compared with those in amylopectin. supporting multi-
ply branched structure of the glycogen.

Following the salivary amylolysis, glycogen was further degraded by pancreatic @-amylase (hog: crys-
tallized), and finally by rat intestinal glucosidases (acetone powder; Sigma Co.), and on each step the re-
leased oligosaccharides were analyzed by HPAEC. The results showed that by successive actions with
salivary and pancreatic amylase the oyster glycogen was gradually hydrolyzed to give mainly maltose
and branched @-limit dextrins. Although these oligosaccharides were finally hydrolyzed to glucose by in-

testinal @-glucosidases (hydrolysis, 86% as glucose), small amounts of multiply branched oligosacchar-
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ides might still remain as the glucosidase-resistant forms.
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Fig. 1 Proposed structure of oyster glycogen O, glucose unit; —, @-1,4-link.; }, @-1,6-link.
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1914 2 A, ILBETRESNIHHEL I F LI VRARINA ) a7 (HEE98.5%, EHEL.6%,
FE 8 ~15X10°, FI98ELL (methylation))? # Vb e LCEF by EQ Iy - Fr 7y (7
Ay Fr) B EV,

2) MERBOG

In vitro |2 BT BHALERICIE, © NER T 35— (Sigma #E), ¥R T 35 — ¥ (Sigma #H34),
NEREERER L LTI v M T & b UK (Sigma #EEY) & V720 5B % SmM D) IR (PBS,
PH6.5) (2 WM LC37°C IR b WESE & 4BERI UG 2 4720 UG I U1% Somogyi-Nelson #5912 & 1) 385t
B2 RE LS S8 (AG501-X8, Bio Rad) #% HPAEC CT4E5 - L7z,
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Yeast, Sigmaft#), a-D-Z Va5~ (HEbFETER) 2/EH 84, & 52 HPAEC THE4S W1
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3) HPAEC (High performance anion exchange chromatography)

HPAEC | DIONEX # #! ¢ BioLC MODEL 45001 T, # 7 4 & HPIC-AS6 (250 X 4mmI.D.) &
HPIC-AG6 (50X4mmlI.D.) DO — F# 5 4% F\> Pulsed amperometric detector THH L72, A
i, 0.15M NaOH & 0.15M NaOH-M NaOAc D75 ¥ 2 T ¥ Mifolze SOBRAF 70w b5
7 4 —TIZHHE (DP1) 259358 (DP35) % CHRalifli+ s LascEiY,
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WK L72e A4 Y THEDE LM IX HPAEC i % molar reponse®” CHIE L7 CTH b, ZDERLD
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Fr.G136%-a-< )V bV =)l b7 F T4 =2 (“2on4” Bs) &6%-a-w) b FUA IV N P F—
2 (“pullulan” Bg), Fr.H i36*-a-< )L b bYA=V F 34— (“3ond” By) &40,
FrrE~Hidal6#iE% 1MEAR EGEL~T7DFY) THETHo 72 (single branched
oligosaccharide) o

F/-Fr.IA6 Fr.Lide-1,646% 2@ LEETLL 50+ ) T (multiple branched oligosaccharide)
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Fig. 2 Elution profile of @-amylase degradation products prepared from glycogen of oyster.
Chromatographic condition: column HPIC-AS6(250 X 4mml.D.) eluent A, 150mM sudium hydroxide; eluent

B, 150mM sudium hydroxide containing 1M sodium acetate; gradient program, 95% eluent A (5% eluent B)

at O min. 55% eluent A (45% eluent B) at 40 min.; flow rate, 1m1/min.

Table 1. Oligosac‘charides present in the @-limit dextrin after salivary @-amylolysis of oyster glycogen.
Hydrolysis products

Peak  RTG' Oligosaccharide glucosidase isomaltase  pullulanase

Fr. A 1.0 glucose (G1)
B 1.3 isomaltose (IM)
c 2.2 maltose (G2)
D 3.8  maltotriose (G3)
E 4.6 By G2, IM
F 5.6  “fast” Bs, “slow” Bs Gl, Fr. E (By) G2, G3 (1:1)
G 6.8 “20nd” Bs, “pullulan” Bg Gl, Fr. F G2, G3, G4 (5:35)
H 7.8 “3ond” By Gl, Fr.E, F G3, G4 (1:1)
I 8.9 multiple branched G2, G3, G4, G5 (3:4:2:0.3)
] 9.6 multiple branched G2, G3, G4 (5:2:1)
K 10,1 multiple branched G2, G3, G4, G6 (2:2:1:1)
L 10.6 multiple branched G3, G4, G5, G6 (6:2:1:2)

‘relative to the retention time of glucose(G1).
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Fig. 3 Structures of oligosaccharides in the @-limit dextrins of glycogen after salivary @-amylolysis.
O, glucose unit; @, reducing-end glucose unit; —, @-1,4-link; |, «-1,6-link.
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Fig. 4 Proportions of oligosaccharides in the @-limit dextrin (salivary @-amylolysis) from glycogen (a) and
wazy maize starch (b). Structure, see Fig. 2
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Fig. 5 Comparison of elution profiles of @-limit dextrins of wazy maize starch (a) and oyster glycogen (b)
and after debranching by pullulanase action.
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Fig. 6 Distribution of oligosaccharides during successive enzymic degradations of oyster glycogen

a), U salivary a-amylase

b), N pancreas @-amylolysis of a)

¢), B4 intestinal glycosidases (acetone powder) of b)
Structure of products (A~H), see Fig. 2
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