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Abstract Interaction between structure units in starch is studied by means of molecular orbital

calculation for molecule fragments It is clear thatincreasing the number of dehy drated glucose units
has little effect on properties of reaction active centres owing to the weaker interaction betw een basic

structure unit in dehydrated glucose chain of starch, The interaction mostly takes place on weaker

indican bond because of many orbitals of each fragment located in the structure unit.

Key words starch, structune unit, interaction, molecular otbital calculation for molecule fragment

, Cl- 0 2
( ) 1 2
[1]
’ ’ 2
1 , 1 , 1 26 , 77
MOAN"! (FMO) .65  TMO, - 35397V 446V
2 25 , 71 , 61  FMO,
’ -35303eV  44eV 2
cl
2 1 2
: . 2
(12
1 2 , ,
2
2001-04-11 , 2001-05-25 . DF ° DF

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



27 H47
\ -
/oze 046 50
*~ o | C48. g
21 247 e4 o
gt - \ 22 45 N\42 O
190 112 2\ 5L
N Ci~g0 c (%30— 34
20 c/lag.
7> /e \ o5 J’z/
X 13 S 26—C25
18 / HI3 41 Ic 3%
cs
~
15 SGA
\014/ 10 \H12 039
% i 01/1 H0 X p
B2 Fragment 2 T Fr1 Fragment 1
1 2 2

Fg. 1 Two small fragments embeded in a big fragment

containing two structure units
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Fig-4  Energy level diagram of interaction of fragment

molecular orbital in the scope of 15. 0=0.05 ¢V.

A
34%FMO82 (35d) £ =-12.893

43%TFM027(39a) £ =-12 848

f5 0 8RO TTOMO (C) 568K 2 i) NHOMO (A)
B SRS B AY K23 B Bl HOMO (1)

Fig. 5 HOMO (B} of the big fragment molecular from
the interaction between HOMO of Fragment | (C) and NHO)-

MO of i"!',a;\rtln nt 2 (A)

5 DF

40

. 1 HOMO C28
C29 €39 032 036 039 , 0l
1% (Px), - 12. 648 eV,
DF  HOMO (53 ) NHOMO (54
) 4%  SPe. FMO092 2
NHOMO, C2 Cc4 08 011 014 HO
, - 12 693eV,
DF  53( 54 ) S54( 4% ) 56 ( D )
5 2 ol
HOMO , €4 ¢S5 ollL 014
DF HOMO
c2 €3
0ol @2 @33
HOMO .
. , 2 C
-0 MOOP, 6
6 A B MOOP
. A 1 2
; B 0l1-Cc2 01-¢c32
MOOP , MOOP
6 :
(HA B , 1 2
(2) HOM O
LUMO
, MOOP
, 01- C2 ,
1. 189 1. 163 ,
( )
(0.318 0332 .
3

2 3 45 10

Guangxi Sciences, Vol 9 No. 1, February 2002



Frag.|-Frag2 Moop  O1-C2averaged over 1 bond ROP=31 = 002
40 integrai 47 integrai 4.7 w O 9
ey — SR ICLER
— o, <
A v %5 el e
B -0 006 6 2 H
O D;Q)a |4\0 007
‘\1};‘?7/0 2
03 w0 0457%
— sl ,\03 Hx } ,S,é)
Fragment] 31 0,001 22 u"“’/o_%-o.m
L 0.021 ogcza 0
- 2k \*’v&/&
- .\
: WA
L Omthooding  bonding 110 Aantbondng  bonding 1.0 0.429 cﬁ, Ci %,
%S ops 0016
M6 B RER 2 REMERAKMOOP (A) REEHR O o o (oot -0.798
38|11 -
# MOOP (B) 0485 \ >h
. ) 0 ‘
Fig. 6 Diagrams of molecular orbital overlap populaction H -0.865 H ~CA ‘%&@ wéo.-ﬂb
0.42508200:3.008/7C6Q° o H
(A) of the interaction between Fragment 1 and Fragment 2, ‘ .0\7 ~ \20\7-191.00()
i A
and indican (B) of C3 @}OOCQ{\OOZ?
M yc2 ¥ H% }bj H
R Fragment2  0.021 .gg01 G2, ‘#g0.783
0.332 0.028 & &,@ ~
B VOAPLE
1160 b.‘b'J & 0798 0-6/?; cio,
-1.163 0\8040 qub 00\0 ;‘Qb 0.422 465,0,3\ oG
0861 0000/ / 62 LB OF 0,016
0424 0627 0 M 000 C0L795 0.318 0,029
9\ o o\\g H-0.006 g ?H -8.798
AW N -0.006%F %
2 =) ).006 %y % 0.41
é"csm Qb‘csom _0%% H%%i 4P %H 6
Bl W 0027 425 06202¢ KA -0.006
Fragment | HQ 044\/ ?%/%Q P J:\E \ \%%H
0.021 a oS.C3 oCH%. 0.02
ool ;,60 at%) -0.781 Q’_\ \@C ;&b 0.027
03540 0001 '0001“ 0783
0.554 Yu
o8 ° i Y03 0622
cP £10.90 Fragment3 0- 121 '”“ 0.904
0491 A\% 0.016 10%: \0 0.016
; -1.16
-1.1890 d;g H o B
0318400 \n 333
s & H% 0798 R
60 0 Q,
& L %O 416 8 3
Q:
2 812 5 Fg. 8 Electrostatic charge and bond order of atom of
7
Q/ 0027 starch molecular fragment with three dehydrated glucose units
0ohl H0»\s‘/\ -0.783 .
0 C20 %50
7 8 2 3
0.
- 5“"4 0.611 .
02 062 09
Fragment 2 0 1 8
C10.904 ’
0421 / 0\0 016
0
-1.161 2, . 4 5 6 10
"3;
R . .
( )
7 g2 MBRKEEREBTHRERS TR BEKET#
BEAMRE
Fig.7 Electrostatic charge and bond order of atom of
starch molecular fragment with two dehydrated glucose units

JE g 20025 28 % 9OK%E 1 41



(I .
2002, 9 (1): 34 37, 42
2 Mealli C, Proserpio D M. (1990) ENC and CACAO, a
major revision of original program SIM CON, R. Hoffmann,
Connell University; Symmetry Routines wiitten by Klaus
Linn (1991); New revisions ( 1998), Ref Jou rnal of the
Chemical Education, 1991, 67, 399 and J App Cryst, 1998.

( : )

(£3#% 370 Continue from page 37)

27
\ H47
nq 026 Ous 50
NGs Cag
21 257 Ca3 W
19 \ 0 |4574N2 033 5
ce ¢l C31—32 \
YA ~8.0 [ 4q . .C34 —34
0 ”\cé \ 1 38 37]
- o o
18 13C2 415~ C25—036
) / H9 O
Cs__ [c
150/ G4 039
Sa 10NmZ oyl
L. ot
FEt2 IR
Fragment 2 Fragment |
A
&Y 7 »
2y 026 046 X
\0{23 | G4
21 257 _c43 oss»l
191 \/_)2 45 ,/E;\él{. 32\ 51
08 GMos [ C34- 34
20 / 1 38 37
17:(:6 <O C3 '\/
18 \ 13C2g| 41— C25— 036
4 / 35
;5\c4 4(3:9
15
RVARUA HI2 ho
011 »
W g e
Fragment 1 Fragment 2
9 2 2

Fg. 9 Two pieces of starch molecular fragment with two

dehydrated glucose unit
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