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Abstract The microstructure and character of chemical bonds including indican bond and interior
hydrogen bond of starch are investigated by quantum chemistry calculation. The reaction active
centers in starch are hydroxyls located at C2, C3 and C6 in dehydrated glucose The sequence of
reactivity would be C3> C2> C6. The indican bond shows weaker covalence bond and obvious
antibonding feature, and also has more ionic bond component. It would be easily attacted by
electrophile such as H to make starch to be hydroly zed.
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1 a-
Table 1 Stucture data of « —glucose

£ ¥ Name # K Bond length (107 "mm)

2 f Bond angle (°)

al=1.54, a2=1.53
a3=1.54, a4=1.53

ab=1. 56,

bl=1.32 (a), b3=1.40
b2=1.42, b4=1. 32,
b5=1.40 (e)

b6=1.44 (e). b7=1.41 (e)
O—H = 0.96, C—H = 1.41

(e) X 1K % Equatorial bond, (a) Jy B 74

Zalb2=110, ,b2b3=111,
~ b3a3=109.5, , a3a4=108,
ada5=110, Lala5=104,
Zalbl=115, Ablb2=112,
~a2b3=110, , a2a3=112,
~a2ad=113. La3b5=112,
< a4b5=110.5, Sada6=108,
/a5b6=102, ~a5b7=109.

Axial bond Zalb7=109
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Fig- 2 Net electric charge and bond order of starch

molecule fragment with a dehydrated glucose unit
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Fig. 4 Reduced charge matrix of hydroxyl of dehydrated glutcose unit

Guangxi Sciences, Vol. 9 No. 1, February 2002



Walsh
7, 4 |
1. 75< 10 " mm,
125.10) .

1. 7% 10 “mm,

125. 10. ,
, 8 2
, 8
238 10 “mm (
4 ) ;
2.38% 10 "°
mm s °
238
X 10 10mm
312
X 10 “mm 2
- 2 856.301 7 &V,
( 2.38 10" mm)
, — 2 856. 465 8
eV, 0.164 1 eV

( 15.834 2 k J/mol)

312X 10 "mm (

2
2 . (
9) (FMO),
: 9 A 2
, 1 2
- 1492.2184 eV - 13622669

DINFFN-|
O14-H15 averaged over 2 bonds ROP=0 622 MQ range 13 72
-1.60

9

7

s

1

a

b

K

-0
R

-8

i

"

2 -

3 [———
14 E.

N

n

3] S
73

]

Imegation 11.60
a9
Vushr
7 sn
3 1984
3 msy
1 2itsh
E 0
! R
5 PR}
! 7 w01
-
-1 "
— nan
:3 - e
-5 43
- i (m
R '\:»
N7y
! p— R0 I?{
1))
25 50
29
B
& 67100
f=—— ;3 =
= a5 E oy
<19

-1.30 antibono bondmg  +130

Bs5 C2. CSEMBRENDITREERGER

Fig. 5 Diagram of molecular orbital overlap population of hydroxyls on C2 and C3
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Fg. 9 Two pieces of starch molecular fragment with two

dehydrated glucose unit
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