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Comparative Study on the Behavior in Solution and Thermal Character of Starch in
Transgenic Potato with AGPase
LIU Ting-Guo, LI Bin" and XIE Bi-Jun

(College of Food Science and Technology , Huazhong Agricultural University, Wuhan 430070, Hubei, China)

Abstract: The viscosities of potato starch in different solvents and different cation solutions were studied. The results
showed that the solution behavior of starch was varied from each other with the different treatments. The starch molecular
weight and the molecular structure were different, and the thermal character and crystalline character were also different in
the transgenic potato with AGPase. So it indicated that the gene modified treatment in the potato improvement, which do not

aimed at the starch structure, will have obvious influence on the starch structure.
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RASMEETF(25:0.1) CTHE,

43 %4 Fl 90% B9 DMSO 7K #5# .0.5 mol/L KOH ¥ ¥ 1 H,0
R, HAEDANRRBERER., E34NERD
DMSO ¥ ¥ ¥ , 4+ 810 A NaCl.Na, SO \CaCl, \KAI(SO, ), , ¥ %
ARAEREFRHEHBENER.

1.4 SR %33 &% 517 ( Differential Scanning Calorimeter,
DSC)

3R il DSC-822¢/400 7% 2 13 7 B # {X (METTLER-TOLEDO,
Switzerland) W6 2 , 111 ¥4 3 #& 10°C/min, M EH 0 ~ 500C, B
B4 2.0 mgo
1.5 X W& 745 &7 (X-ray Diffraction, XRD)

RAIM S S D/MAX HIB M, B E & H KR Cuka 3
5,8 E 30 kV, B H 50 mA, HIE R E 5/min, REF K 0.3
mm, MK Ni, R 20C, B E 70%.

2 KR5S

2.1 WHRENENHNE

RUEFBEMH]SRAVHN I TREAX . LE5REUN
HTEH HERERFFHT KBERXY . THA]
REREHTATRURS TEAZANER. RAME
AR 2 90% (DMSO) W H (9] = 133.77 mU/g.[9]n =
147.79 ml/g.[4]r = 120.94 mL/g, H83 3 MW+, TR B3
WA FRBEKE KZ,T TR

REN GRS THBENTR, R 8 ERREN D
B TRENSH, [JERNT, BREKRFBRES
BES,4THRBREX. S HARBHEREMN[IRR 1,
SHE— F 34 W B (1] (H,0) > (9] (KOH) > [7]
(DMSO) , X5 R E M E B E&W—3, B % KOH T LIBH
— B4 TR A , TUDMSOX R B AF M , 7T IR AR 5

21 IRARBEFHENPOHRHENE
Table 1  The intrinsic viscosity of potate starch in
different solvents( mL/g)
Solvent E, TR T

H,0 295.272+1.98 a,a 290.55£2.46 8, 252.87x1.36a,7
KOH 252.87+2.20b,a 199.25+1.22b,7 224.87+3.48b,8

DMSO  133.7722.68 c,f 147.7921.44 c,a 120.9423.69 ¢,Y

¥ ARNFRAFRFEDSERBR(P<0.05), HPRXFH
RTARBRERARMNTREFEBR 2R, BRFEIRTRA

Fla &£ ,3 #IE e DMSO P (]34 KK P iy 50% , 3B K
32k DMSO # IF T 328 ity L ¥R B, 1 2 F AR T %

REIHEREARABANTRRAT BEHERNELE
$HBRTARMA Y, TREMKE KOH T, ER KRS
FE A, TR AR e RER DMSO 3 (1] TR F B 50% , 38
HTREBRAELHBRESH, S FRNAEERR .
ME MTEHBAFREREMEE KOH A THRI AR,
AFPEENBRERNRS .,

%2 ESRERKBEFDERBEPHHERE
Table 2 The intrinsic viscosity of potato starch in
different salt solution(mL/g)

Salt sclution E; TR T
NaCl  206.76£5.37 c,a 198.89+2.33 b,§ 180.44£2.05b,Y
Na;SO;  222.75+1.44 b,a 226.3621.45a,a 220.50%6.11 a,a
CaCl, 234.83:4.85a,c 112.2121.68 ¢, 112.19+3.204d,B
KAI(SO,); 198.53+1.84 d,a 166.67+2.32 ¢c,§ 120.62£4.07 c,Y
Cont.  133.77+1.80 e, 147.7921.44 d,a 120.9420.82 ¢,Y

LRBEAEHREOKEB, EERS FRER SEHN
HE EENBERNSEREERL. MR 2FRIFHDRNE
TEM A DMSO ¥ 300 7E IR 00 £ ¥ WS [n] K48 B 18 fm , 18 1%
M ERFE HERESHEFBEPHERTEANN
¥ EURE A FET.5RB 2 MERN () B4EY S
AXRR,KEAMT L EFRPWFEER=FHRAR S
BYER ERSTHRFERR  MA/RE—SHR, ™
HERBRTHENENNE, XTRRER D TERER
L TR FEFTAEKCRAERBEFREFKILREN
&,

2.2 RBESH

IHDEAWER K DSC LR TH3LE.TIR.T=
HP T, U TREBK, AR HERHBES,, HAESEKR
BT AEFRENSSR EA RERDPTREERSHNE
SX(THRERUZHRERIE), W TR W/ EE=EFH
RBAG, RUZERS TFTEAER/N BEBRALSABE
BONRE, XS5BT ORISR B, Wit mR
BB THREEL, FRBBRETHOER, W LHEN,3 #
DHNERD  TREBNSEHESHB 2 HAATHLREBEY
R, HATUNLSEM, RERSIFPAELZNTHAE

REERHENTRTHERNER, SETFREGE . EREAR,
%3 INENWRDOMNE
Table3  Thermal properties of three kinds of potato starch

B WihE E HEE N %1k JE Ly YT S

Sample Onset temperature( To , C) Peak temp (Te,C) Conclusi (Tc, C) Extrapol peak temperature( Ty, C) Enthalpy(AH,J+g™")

E 32.99 52.18 100.75 41.81 -217.45

TR 42.83 65.86 105.35 62.58 -157.54

T 29.50 72.99 94.80 95.81 - 200.25

2.3 X MEHITMIWT
3FDARIEMM XRD HTIE | R BEHAERN

st %, TR BB 20 £ 16.86°,17.26°,21,98°,31.14°,
34.86°4b tHBR T 17 §3 & , 3L 16.86°F1 21.98°4b Y117 8T M 7E 3
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HEAEERTRTE, RENNFENS®. TRAME,
TR IER S BB/, N 34.21%, T E, A T 49Kk 42.32%
38.67%. Msh, 5 A 2 HEHBERR R, TR BR
£ 20(31.14°34. 86 ) A MU B A MM K, BR KK MR

BMT E AT, 3B AMb N 2 N IRBE M M B, X ek
HTRERTHFERSZHAX HRERS, BARKERD,
5 DSC AU A

T T
40 45 50 55 60

H1 3IHFEHEHWEHMN X MHRITHER
Fig.1 XRD of three kinds of potato starch

BRATH RASEHMTETRR S THBM R AN
. ERTRERRN.E TTRODSHEENESH ENR
EFEER RAPE A TES TEH LHEEE, MERHS
WHIEX TRMOFIFAHUSHB2HBRARA, XBRHFE
RSN ERREN EREHHRGEARTENS,
Hit, R DR WSS SRR RORRN, ERLHN
ZEURAYMBEEFANAALREE, AXTHERRE
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