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Preparation Mechanism of Glycoprotein by Periodate-oxidized
Soluble Starch and Maltooligosaccharides
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Abstract

Periodate-oxidized soluble starch and maltohexaose reacted with o-NH, group of free amino acids and e-NH,
group of peptidyl lysine. The result shows that periodate-oxidized soluble starch and maltooligosaccharides
reacted with protein and formed Schiff base between CHO group of oxidized sugar and e-NH, group of
surface lysine of protein molecule. Carbon and hydrogen composition of sweet potato B-amylase modified
with oxidized soluble starch incresed and it's nitrogen composition decresed. Carbohydrate contents of sweet
potato B-amylase modified with oxidized soluble starch were 13.2% (pentamer), 13.4% (monomer), and with
oxidized maltohexaose were 9.7% (pentamer), 9.3% (monomer) by phenol-H,SO, method. Alpha-amino group of
N-terminal, and &-NH, group of lysine, of sweet potato B-amylase were reacted with oxidized soluble starch by
dinitrophenylation were 70% (pentamer), 73% (monomer) and 33% (pentamer), 26% (monomer), respectively, in
comparison with native enzyme.
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Table 1. Elemental analysis of sweet potato f-amylase

Element C H N
Native enzyme % 48.9 73 15.0
Modified enzyme % 52.8 10.0 12.8

Results from Perkin Elmer CHN corder model 204.
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Table 2. Reactivity of periodate oxidized maltohexaose
with several amino acids

Recovery of amino acid

Amino acids used after reaction, %

Gln 62.7
Asn 70.1
Ser 65.4
Cys 82.8
Lys 57.6
Arg 63.1
B-Ala 55.6

The amino acids (1.5 mg/mL) were incubated with oxidized
maltohexaose (10 mg/mL) in 0.2 M H;BO,-KCI-Na,CO,
buffer (pH 9.7) at 37°C for 10 min. followed by reducing with
NaBH, and then analyzed by amino acid analyzer (Hitachi
8358).

Table 3. Reaction of oxidized soluble starch or malto-
hexaose with peptidyl lysine and arginine
Amino acids Recovery after

Peptide used
Oxidized soluble starch

poly-L-Lys-HCI” Lys 20.5
Pro-Phe-Arg-MCA” Arg 56.0
Phe 84.6

Oxidized maltohexaose
poly-L-Lys-HCI? Lys 36.9
Boc-Glu-Lys-Lys-MCA? Lys 23.2
Glu 84.5

**>The peptide (0.5 mg/mL) was incubated with oxidized
soluble starch and maltohexaose (1.5 mg/ml) in 0.2 M
H,B0;-KCl1-Na,CO, buffer (pH 9.7) at 37°C for 1 hr. The
reaction mixture was reduced with NaBH, and hydrolyzed
by 6 N HCI at 105°C for 24 hr and analyzed on amino acid
analyzer (Hitachi 835S).

“The peptide (5 mg/mL) was incubated with oxidized malto-
hexaose (10 mg/mL) in 0.2 M H;B0,-KCl-Na,CO, buffer
(pH 9.7) at 37°C for 1 hr. The reaction mixture was reduced
with NaBH, and hydrolyzed by 6 N HCI at 105°C for 24 hr
and analyzed on amino acid analyzer (Hitachi 8358S).
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Fig. 1. Amino terminal amino acid residue of sweet
potato B-amylase modified with oxidized soluble starch.
The enzyme 0.2 pmol was incubated with 5% 2,4-dinitro-
fluorobenzene (DNFB) in ethanol at 37°C for 1 hour. The
reaction mixture was hydrolyzed by 6 N HC! at 105°C for
16 hour and spotted on silica gel (19.5X19.5, 0.1 cm) and
developed by solvent system of toluene-pyridine-ethylene-
chlorohydrin-0.8 N ammonia (10:3:6:6) and n-propanol-
34% ammonia (7:3). The DNP-amino acids were extracted
with 1% NaHCO; and 1 N HCl and determindted by
spectrophotometric absorbance at 363 nm and 355 nm.

TLCZ 7% A3} Fig. 29} 7ko] e-DNP3} Al A
2= ¢l c}(Figs. 1, 2).
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2 2y 185 0.574 B2l ubsl, Hasle] m20]
Egg 2 22)0% FA @e)e 01728, F-B
(FxH)= 015588 deidcl o)7L 2 7|E
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Fig. 2. Epsilon-DNP lysine residue of sweet potato p-
amylase modified with oxidized soluble starch. The
enzymes 0.2 umol (11.14 mg/monomer) were incubated
with 5% 2,4-dinitrofluorobenzene (DNFB) in ethanol at
37°C for 1 hour. The reaction mixture was hydrolyzed by
6 N HCI at 105°C for 16 hour and spotted on silica gel
(19.5X19.5, 0.1 cm) and developed by solvent system of
toluene-pyridine-ethylenechlorohydrin-0.8 N ammonia (10:
3:6:6) and n-propancl-34% ammonia (7:3). The DNP-
amino acids were extracted with 1% NaHCO; and 1 N
HCI and determinated by spectrophotometric absorbance
at 363 nm and 355 nm. 1, o-DNP lysine; 2, a-DNP
lysine; 3, native enzyme. Enzyme modified with 4, oxidized
soluble starch; 5, oxidized maltohexaose; 6, oxidized
maltotetraose; 7, oxidized maltose; 8, glyceraldehyde.
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Table 4. Reaction ratio of amino groups of sweet potato B-amylase with oxidized soluble starch

a-NH,

Enzymes
Mole/mole enzyme

Reaction ratio %

Modified enzyme

Pentamer (F-A) 0.172
Monomer (F-B) 0.155
Native enzyme 0.574

E-NH;
Mole/mole enzyme Reaction ratio %
6.45
7.02 33
9.65 26

Alpha-amino and e-amino group of sweet potato f-amylase were determined by dinitrophenylation method.
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Fig. 3. Modification mechanism of protein with oxidized
maltohexaose.
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Abgbed o Bzl gwe) 2lAle] eNH7|¢
Schiff 7] Whg-22 FRAYs|Y Fbdg wi=
€ 2E & 4 olvh oAt Ao W) u
Fub poldalolAlE C, He 27}, N& 714sich
N#wte] o-NH,7]+= 70% (pentamer), 73% (monomer),
&-NH,7]+= 33% (pentamer), 26% (monomer)7} At3}td
3} vbg-stadct. HE-ghab ol ot 3 A =ka DNP
WHeg ¥M3 A, 10T A A 73]
potdztolA] 182 680 AP Zo® Jeptw,
Ao} BobdztolAlel] AfE ArspreA] HEL &
2 div] 13.2% (monomer), 13.5% (pentamer), A}
B E AL A= 9.7% (pentamer), 9.3% (monomer)E.
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