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ARJE T YA PR | BA 22V G5 & iR
SETESR SE MR OL R . AR LI 3 23 7 5K
O3 T i AR IR 197K G A A JE B 1) AL 285 4
KA I T B M BT R A U IR F L
PERY H B Herman 25 Liu S8USRD Li 4500 % #1
HHP 75— & T B2 b fdf 58 #3 4 AE 14 o A= A2 4k, T
TR Ve JOURE 22 T, A0 245 JE RORM A o 45 52
10 AT At A 2% TR AT AR AN S5 A RS e R, AR IE
5 ARSI 5 e W AT v 45 S 006 1 728 P E b T LAl
JE R e il A 22 FLVE R Y SR o A = s e 19
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1.1 iR

L1 MARSER kiR, MBI
ABRTAEA A, = IR a1 VRS 2l R A B
A BT , A6 R AR A BR A A 5 o VE #
e R E R AR A A A A e 3
R B IR A % vl Ty R B B o A3 i, K
HACRAG AL T A RA A,

1.1.2 U8 53%&  ALB-224 i K-, FELH)
W Bk A g8 A BR 2 7] ;S—-3400N 148 H 7~ o 136
H A Bk 7 i /€ T ; Quarasorb—SI13030606 L 2% i
AR, AR B (db ) A BR A A
XRD-6000X S £ AT 4%, [ ifg 52 3 AL 8 A7 BR A
F] 3 ETIR-33FTIR YGig A%, b1 923 AU A PR A
A ; XRD-6000X 5 £ HLF gk s A, HAH
koAt HHP-750 & e a8, kB E &
JEHEARA PR TDL-5-A B .08, i sas
H R A ALB-224 BB H KB, &3V R
AR 101A-2 SUAT#RAR, 1l S0 {0 s A FR
/3] SHA-B fE R 5 AL, TLIRH M E A A
Al ;SHB-B95 M ¥ /K .45 5, MR T3 A
FRA W DHT fHiR B E | I B A R A

Al
1.2 REHE
1.2.1  ZALyE R il £
D EEZfLiE Rl & MERFREL 20 ¢ oK 3E

By, AT R BN % P TRC R 209 1) K TE K AL
W RAR CHmAe B WM & 53 5
£ 0,100,200,300,400 MPa T JE ] 30 min,
B 1 EORTE M FLE A BeRrh , 7E 50 CHE IR K %
10 min, I a—JE ¥ Bl 50 AL LG R 411
(55 T S I R VE A LY 2.0% . [N 4 h ),
JA 4% NaOH i f§ 2% 76 350 g, 25 31
IKVER 3 G AE S KT B4R T 18 h, #FES i
100 H i, il 45 & e 2L TE B,

2) FEBZALTER TS RIS g mEZE
FLIEN 5 2B T K B i B 20% HITE RS 7L, FEBEMR
FFCA NaOH (FE 83 3£ 1 2% ) F1 NaCl (8 #5219
6%) , G 3 e P as i bk, (F FLR R . 40 CoKish

I T b (IR A = R A (TE A R R
3%) WG, TEAS[FREE N FHE R AR 71X 140
r/min SN 3 h SRJE  INAGE & W ERER , 9415 pH N
ok g, VEVR 3 Uk, TEMEIR TRAE N T 18 h,
W 1k 100 H i, fi45 & Ak 2 FLIE #0210,
122 ZALUER BORDE SR E K B RORE T
EEE N AT AR R/ RSl W U A = i N
T DB 4 S0 L AS WS < 20 min J5 W%, B
HLE R 20 KV

123 ZAEmibRmMA SR E RH4E
FI 3y 3R B35 45 X Al Y b 2 T AR AT AL AR R AT
b REREGR BT RGN P22 105 C 2 h I =S
JI LK RGBS O A WA B B
il AR, AR A bR T AR AT
BET 7 #2 (Brunauer Emmett Teller) i1 58 15 4 | £
i B L2 FLARFLH BJH 3% (Barrett Joyner Hal-
enda ) 7T A5 H 224

V_PC

P
(Ps=P) |1 P +C(PIPs)

Kop  V——F 1 5 1 P W R A
ALV, ——HE R R S 1 2R TR A
SRR, Ly P——RSAE W B BE R 1 A7 s 14 s
77 ,Pa;Ps TWAZEVRIE ST, Pa; C—— W B 4%,
1.2.4  ZALIER X SHEATS WL 0.5 g TEMFE M
BT RLE W BRSR A  F G B8 R ST %
VE B RE i X =S AT S AN, A 50~
40°, 204K 0.02°, A H L 2 °/min,, 5 B A X2
i FE F MDI-Jade 6.0 4K /Fi1545 H>,

125 ZALEMLAIMEIEAM KM S
KBr 7£ 105 CHYSRN T #Af o T 210 HBR
BE A K S F X LA S T . TERT AR S
KBr 4% 1:100 (1) FL 7R A5, AF I 40 83 , 78 5 MPa
M N R REIE &M R, DL KBr b s 5, 75
4 000~400 cm™ 8 Fl i E L . A OMNIC 8.0
BB WO, 1047/1 022 em™, FAFTEH
B 4 AR A 7, 1.022/995 em™ R TEH JC 8 Y [X
B EE R AR

1.2.6 ZALIEk X B8Ot FREE e M
ALy AlKa 728 (REHE 1486.6 €V)) 1E NI A
Ui, B 25 5x107° Pa, K ST MR 15 kV, T %

BET 752 . V/%= (1)
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150 W, R (43 S 35 45 4 38 58 43 51 o 160
eV Ml 40 eV, HIP K50 HN 1eV f0.1eV, H
XPS Peak 4.1 FAFHEAT84E Ab 2
1.2.7 W 28 5 WK 0 I e
1) Wm0 E  fEH PRI 2.0000 g FF & T
FEM T IS mL 5 AL FF I, A T T A E AR
ERFE 30 min, KRHEPEJE O RS B O AR RN
NS, G ER K L 2 A R A I T
T o RPN S SR T TR A
FEGLRE A E 3 K, BOT- 1A
u%ﬁQ%i&mo (2)

A A——W R, % s B——FE R g
C——Hb W =1 19 2, g3 D——Th =) 5 8% & A9
L,

2) WEKFEME  HERFREL 2.0000 g FE T
PR A 5 mL 25 B 1K 78 2 R T A E TR
PERFE 30 min, BEBERES ORE L E OB R Y
i Sk, A PR K B2 AN R 2 I A K
T o eSS SRR B, TR KR
A, BRSO BOEE .,

A(9)=P=B=C

x100 (3)

o A——W R % s B——FF TR g
C——0 i = 19 i i, g D——U =1 5 0% o 19
H,e,

1.2.8  #ECHRMME  FRBGE AR SIA L5
TR BE B 19 14 € B 5 W, 78 7K v B v il 7 i 4
PEFE 15 min, [ I PR 45 5 WK B 7S | 45 01 s g
JE AR A B R, B K A R,
Hh=1] DL A S EE AR I 1 620 nm A I E B B
WG BE AR DGR AR I E 3 UK, IR
FHME

1.2.9 FRREEEVEMIE  HERIFRIX 1.5000 g
i, 525 mL KB T KECR 6% TERm AL, TE 85
CKBER KD S min, B HERER ., HE.L
BTN Mo) HImA — 5 5 1 JE R B (M) , 4%
W (29-2C)24 h, G AEE L AL 4 000 /min
20 15 min, FREECE 5 UUEY M BTE M,, Ul
TEYI T IE R My B A AT K S0 W g A
a3 U O H(E

W%ﬁ@%ﬁnm (4)
1

A M——8 0 T SE R BT e, M =
M—-Mo; Ms—5 WITTEW I it g, Ms=M—M,.,
1.2.10 7% fif B R IR B2 9 2 BRI 0.5000 ¢
FEACF ORI B0 T, A 10 mL £ 5
FIK, 7E 80 CAK IR 8y h /K I 30 min, J2 h i 7 v
AN S o RN A5 RS ¥ AT Z 3, 3 000 r/min £
O 5 min, B A B RR a8 IR L
IS IR B UTIEY) . 0 SR UTTE Y 5 80 4 B T
R T O R A BRI, 60 CCHYELA
THRAR T8 24 h S 7 BPRR LT 5 R 2 A
SE 3 U BOF- YA, THEERE R (S) I K
(B).

_M,—M,
s(g)="Me M 100 (5)
B(%)=— MM 10 (6)

0.5%(100%-S)

Kb M ——E OB g M——UTEY
HEOE R, g My—8 IR LK &R g;
M——1W)5 EERNRE g,

1.2.11 B RSB 2 LT Ry dedE T 2 i a2
1.2.11.1 BRI

1) B0 ik BE X Z2 AL Ve b S 3K BE 1 52 ) [
E 5k 200 MPa, 2 B pH 10, 525 W 8] 4 b, 35
J52 N7 Yk JEE R A2 B T S

2) pH {EXT ZFLIE M 3 BE 52 [ R
3% 200 MPa, JZ N i FE 40 °C, J i [E] 4 h, 3 55
pH B A BR B 1) 520

3) = B T A P 2 XoF 22 LT A9 € BEK TR 1Y) 52 i)

[ 5E JE 5% 200 MPa, S pH 10, SRz EE 40
C, J 0L B[] 4 b, R = i Wl 192 ik ) o o 28 1K B
(A5

4) R 7758 X 2 L UE A S HK B s [
FE R pH 10, SN TR 40 °C, SRz [E] 4 h, BE#E
JE 158 B 43 A 0,100,200,300,400 MPa, % %%
J 7 8 R A2 B T S
1.2.11.2 GEsgige  ARYE R RS ah R e
SN EFR] 4 b PRI N IR EE (A) s pH(B) \ =
TRBERR N 2 (C) N R (D)4 A2, H spss
AT Lo(3*) IE AR5, AUTRE B A T8 b,
S ERnW e S LN
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1.2.12  ZLUE Ky 28 BK B2 il e 38 0 00 5 2 fL
TE R U R BUR [ B2 2 /R3S B, 2SR S5 iR
R UM OC o IR BB R, TR AR /N s 22, 38 Bk
FE BN TR R R

FREL 0.5000 g & A 2 FLIEHR, 5 25 mL
FEMBKBERE 2] AR IR K I 58 L85 CI iR 2
min, @HEFZE B P BIFE 4 000 r/min &0
5 min, HE 0 BIEWRAKREL, R 20 H DR
RIS R R 3 K,

V=10-V (7)

L V— WA AR B mL; V——T0 R
A omL,

2 HR5ITiIE

21 SIiEMFR SEM S#E S

J5 T K G B R 2 2 AT R AL A
(1T ¢ 0 38 i) R RO (0 4R FLEY 28 5 Tl A A A Bk
I A A7 755 e A 38 0% 9 43 J0RE (A, (B, 1 26 1T B
BALIEZEH , FLARHL /N . 48 100 MPa JE 58 b BE A 3
K ORL (A, B,) F T JLT- & AN BIFLIEZ5 4, o] g2
PR A I T g o S R 0RE 26 i A S B /E L 200
MPa I 383 UK (A By) REfLIEZ5 M1 2 fLA2
AR 3300 MPa B 55 F 22 AL UE K3 (A, F00RE 2 18 9 £L
166 W 5 AR Ak T v R 5 Bk 2 AL TE By (By) i i1
PV AR FLAR I K ;400 MPa B 30 UKL (A5 Bs) 1)
FLAR I 38 K, AL A5 FLAR % 7E — R, 35 43 T o A
HIRREIG, RS FLIE M 5 R 2 AL
WA FLIEFLAR K,

(B) 5 JES I 2 FLIE KK 7E 0,100,200,300,400 MPa T B 0RESS H49 (2 000x)
1 SAERMHAMEERA

Fig.1 Electron microscopy of porous starch
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MR 1A, EHERER T &k 2 fLIE R
R RS 2 FLVE Ry 1 P AL S LR B 2 3
Je TR TR p s, BZEM R RS T, & R Bk
ZALTER FLIARI R T R 2 fLiEky, i
156 S N2 T DA S N 22 FLUE By O FLAR AR . R AR FOKE
3 10 e 2R T R A /N 2 0.339 mYg, £ i R R AL B
(s 2 ALTE Ry i e R AR K, RAETH R R R
RAY#a S, MR 200 MPa I 2 fLIEK A L H
K, RS ZFLIEM 5 i e 2 FLTE# A [
FERRaE R e 3SR 22 FLUE B (4 b R TR L

ZALTER K, —J7 1 AT g2 i T 3 1k B A 7R
VAU A T, A FLAE A ELAR AR K, 55— i T
FIE A2 A B S I TE U Moy URE 1) & 2B A SR I
2.3 ZILEM X HEITHIW
& 2 AT, 8 R 22 L UE R Fi e e 28 1k 2 £L
TE N I REAE W A A R AR AR AL, BB B AT A T
KRAARA, AL A BIGEN, 20 7F 17.1,18.2
Ak P R0 W 5 3 A A Ak, B MR AR R 1 4G o 1
W /2 AT e 0 T A AR S 1 e AR AR AL, SE R R
S E A UKL ) S AR 2548, 3@ MDI Jade X
HEATRR XS 45 BE BT 3R 2 AA, i R ACHK
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Table 1 Determination of specific surface area and pore size of porous starch
B JE 3% B E % L Hy B B SR B 3L Ay
MPa FHILEMm AR ER/Mg! LA R/MmL-g!' FHILEMm LEER/Me! SLAR/mLg!
0 16.5720 £ 0.02¢  1.3620 +0.28*  0.0073 £ 0.01b° 16.6880 + 0.08"  1.4532 +0.06°  0.0097 £ 0.01"™
100 16.6710 £ 0.2¢ 1.2700 £ 0.7*  0.0053 £0.01*  16.5400 £ 0.12*  1.3301 £0.1  0.0055 + 0.01*
200 21.5650 £ 0.01*  1.5650 £0.14*  0.0079 = 0.01>  23.8660 £ 0.59* 1.8436 +0.09° 0.0113 +£0.01*
300 17.5430 £ 0.01°  1.3680 £0.14*  0.0061 £ 0.01 23.5200 £ 0.15° 1.4124 £ 0.01“  0.0084 + 0.01°
400 23.8970 £ 0.07*  1.5567 +0.28"  0.0093 £0.01* 31.1210+0.07* 1.6195+0.01"  0.0126 £ 0.01*
e B P I (bR fE2E o TR — B PR [ ) 1 b 5 B R A7 AE L PR 22 5 (P < 0.05),

|t N

o L T TR s S0P . oy SN 300 MPa

o 3 e N 200 MPa Sl D—

B f,’VM % B M/j J\Mw

T3 411 (26)
Diffraction Angle(26)/°
(a)

5 10 15 20 25! 30 35 40
F50 (26)
Diffraction Angle(26)/°
(b)

2 zILiEME XRD Ei%(a:5EZFLIEY ;b SEXKEZFLIEN)

Fig.2 XRD patterns of porous starch (a: high pressure porous starch; b: high pressure cross—linked porous starch)

2 AREATSAEHHBENERE
Table 2 Relative crystallinity of cross—linked porous
starch under different pressures

B ERIK S IL

R R JE5%/MPa & & % 3LIEH 1%

T 1%

0 26.27 £ 0.07° 25.76 = 0.02°
100 27.29 £ 0.06" 26.42 £ 0.02"
200 30.66 £ 0.07* 28.39 = 0.02
300 24.44 £ 0.06" 22.61 +0.01¢
400 20.67 = 0.07° 18.44 £ 0.01°

TE RO bR 22 T — 0 TR TR AY L bR B 3R R A A
FHHERF(P<0.05),

2.4 ZILEMLIMEIEREST
K 3 BLLAMETE T, 3 400 em™ Ab A4 45 fIE U6 X

N O-H A 45 4R 30,1 248 em™ &b ()RR AE 1 X6 1y
O-H 12 # PR30, 1 365~1 413 em™ X a8 i1 W W 7
JEH C-H & 4R35 & 1,2 945 em™ &b 1Y 1 1k
WEH T C-H M4 R 30,1 242 em™ 2k /2 P=0
BRI I, 1025 em™ &b 2 P-O-C I REAE MUK
LA s R 2 ALVE R 5 8 R sg 1k 2 L UE M 1Y £
A6 5 TR BE Ry 0 K BOH [, B2 7 00 06 1 B, 10
W34 8 B 0 RE A AR A, 1047 em” A1 022 em™
B 3 (4 21 A1 I B 43 53] 55 T 1 48 o DX R i XA
F,1 047 em™ 11 022 em™ &b A9 W S BE (R H
FHRFAETE R (W FE o F I , se Bkt e, 2
FLUVEM FE i A TP S5 A fH (1 047/1 022) WgA RE
I, 2SS I B B IR T 22 FLUE B i 1) 30 4
T, 3% 5 XRD 45 %8 —3,
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(a) m EZALUEH

Wt
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)

WG
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100 MPa

0 MPa

L

Ty
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(b) R TR 22 Bk £ AL VE B

3 ZFLIEM FTIR Ei&
Fig.3 FTIR profiles of porous starch

* 3 AREATZFLIEME 1047/1022,1022/995 L&
Table 3 Ratio of 1047/1 022, 1022/995 of porous

starch under different pressures

% R IR B 3Ly

& E % 3L

B JE 5%/

MPe. 1047/ 1022/ 1047/ 1022/
1022 995 1022 995

0 1.095 1.044 1.075 0.902
100 1.172 0.912 1.097 1.043
200 1.608 1.046 1.148 1.055
300 1.153 1.000 1.084 1.015
400 1.035 0.804 1.033 1.001

25 ZBILEME X H&XETFaE S

& 4 J 4% 200 MPa 4b 3 F 39% 232 BE 31 11 Ak (1)
1 R 22 FLYE M RN R TR 2S Bk 2 FLTE B3 B9 XPS i,
A LA B VAR S DE M A 5 40, s 4 S+ B

|
——_|

| L | s 1 L | ' | L I i |

AHX 58

Intensity (a.u.)

1200 1000 800 600

N
4545 e

400 200 O

Binding Energy/eV
CA) PRI E 3 B i 9 XPS (K]

TE2) 286.3 eV 1 532.8 eV 4b, ME 4B AT LLE i,
RSS2 FLIE R FE 133.4 eV A B A IE, F
MR SE A 5 | A PR vE Ry B i IAIEL 4C 1T L
R ZALIERFE S Cls 7€ 284.6eV Fl 286.0
eV AbA WA | 4 )5 C-C/C-H Al C=0/C-0-C/
C-OH HA CB, SR, & He A2 18 2 AL UE #y T i
Cls 1 284.6,286.0,287.3 eV 4t A 3 4~ i ([
4D),7E 287.3 eV A 1 A8, %R T A2z IR A
h C-0-P i, XEZE LR W] B R A8 o 24
AR = R B 2 ALYE R L 5 -OH JE i C-0-P, 1

He e AR I
2.6 MiMESRAKZE

W 30 36 T 7K 3 2 e 22 L s X 0 8 0 1 i
BAFRE T o R VE R B MM A0 39.33%, HIK 5 IR
Hh R R N B I A B TS VE R B W T SRR T, 38
K5 1 Z FLUE R i 3R 48 = 2 F 200 MPa J&

a

iy

b

AF T i i
Intensity (a.u.)

| | 1 1 1 1 1 1 1 ]
144 142140 138 136 134 132 130 128 126 124

-+ =1
454 g

Binding Energy/eV
(B )3 o 0 4845 75 21 A V2 B i v P2p
I Cls H45 7 REAL 25
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A X 3 i

Intensity (a.u.)

294 292 290 288 286 284

A B
A Te

Binding Energy/eV
(C) i I 22 FLUE M i S3 W 0175 P

282 280

Chl
< C-0H/C~0-C/C~0

LC-C/CH

AR X i
Intensity (a.u.)

292 290 288 286 284 282 280
Eiiinid
Binding Energy/eV
(D) i 28k 2 FLUE B 1) 43 W 1L 45 TR

T . ZCHRHET; b, ZCHRUS
4 ZILEME X SR TRk

Fig.4 X-ray photoelectron spectroscopy of porous starch

SIS P GE o ) W AR B e R AR, MR R Y AR
ferlBe 5 ALIE S FLA FLA TR 56 38k S b
PRURT LA J0 5 35 5y AR P 3 A R T 8 G 235 4 S
o, g e 52 Ik 22 L 3E oy 1) I 23 B v

Kl 6 AT A AR o b BES v T S22 4L

80

70

60 -

40 -

USIES
Oil absorption rate/%

30

20—
0 100 200 300 400

SIS s 5

Pressure of reaction/MPa
B 5 % 7LiE#s R E
Fig.5 Oil absorption rate of porous starch
27 ZILEMREHEIZ
2.7.1 EESZHZALER A B R RS
B 7 w7t B B T i e TR S B 2 FLTE By Y
UURRE AR S SE R AR5 T i 3, S s AL RERS n
TERYRE 5 AR BERR BN > T AR RE R, B 1k
OF TR L A LR RO 22, HOR TR
JE T e, FASE I [R] PSR 4 3l A RO 22, I
M o s S BB 22 FL D Mo H) S 1Bk JEE I O 88 ) - v T
Ko BNl BE RS T e, 80 A A R R AL, BHL A%

VER B WK R T R R 2 fLIER . X BN
Oy I S L 2 5 | W R R AT 5 R e R+ ) 3
SLIE S, B AL T HAT K K o TR
Ty LR,

140

120 |-

100

80 -

60

40

Wk
Water absorption rate/%

20

0 100 200 300 400

N T

Pressure of reaction/MPa
B 6 iE M EI IRk 2
Fig.6  Water absorption of starch sample

T SCHR BN I HEAT  ACHBR A BT R [ L 40 CINF DL
BB B ARARL , o s S MR 22 AL e B i) SS R JEE e K
W BN pH B SE AN, B ) O DR AR 2 58 T
JR TR RS TE RS pH (E, AT e 2E = R IR
A TR A VAT 5 G M e R AR R, AR TR
JESEE . pH {ELAS) e (o0 G o RS, 1) J2 i e B8 8 K
=i B T A B o 0 G o ORI SR, 2
pH i I, 51 20 T b FORE e AR M A BOE , DA
A SR SN, pH 11 B PTRE U B R /IME , 1
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Ak A2 Bk 32 3k 3 e KA B R i 3 , DT AR 2
FEREIN G BEAR R R, Ve R TORL 2 TH K 25 A5 A
WZ BN, HURLGS M kA A, ¥ K i
B, S AR BER A D i B R AL A AR A R L TR
B, UKL 2 T FL AR AR R, Wi R B T o 5 1 i B E
Oy T NS, TR ST 200 MPa J& |, w8 TRl T K GE#
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Table 4 factor and level about high pressure

cross—linked porous starch experimental
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Table 5 Orthogonal test results

A (BB C(Z B~

Vi B/ A A Z/ DURR/ RH

) (pH) %) MPa) mL

1 1 1 1 1 1.65

2 1 2 2 2 1.75

3 1 3 3 3 1.85

4 2 1 2 3 2.00

5 2 2 3 1 1.40

6 2 3 1 2 1.85

7 3 1 3 2 2.00

8 3 2 1 3 1.70

9 3 3 2 1 1.60

K, 1.750 1.883 1.733 1.500

K, 1.749 1.617 1.783 1.867

K; 1.767 1.767 1.750 1.580

R 0.017 0.266 0.050 0.317

oK F A, B, C, D,

28 BEXEKSIEMHELER
1o R ZALVE M B R R SE R N T 4.94%
1M 2 EAC B Z L IE M B 6 R A B N R, Rl
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THEAR S, 85 2 BRI E R K PR AR B 1M 58
R 52 368 Ao 98 T2 S AT B o A7 SR Jn 5 V2 ¥ 43 F
(B B G, (v by UKL B 4 B e — . LAk, &
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Table 6 Physicochemical properties of high pressure crosslinked porous starch

JR I Hr % 3L b & E % L b BRI B 5L Hy
%R F % 11.00 £ 0.66° 14.17 £ 0.51° 15.94 + 0.59° 10.91 = 0.26°
U/ 39.27 + 0.80° 80.73 £ 0.71" 83.93 £0.31° 55.40 = 0.65°
75 % 3.65 £ 0.63 43.79 + 0.38" 52.08 + 0.56" 4.81 +£0.20
1 TR JE 1% 3.96 £ 0.04" 6.12 +0.01° 7.11 £0.02° 5.01 £0.12

T B P e bn i 22, [ — 81 ORI B bR 5 B RN AR TR B 22 5 (P < 0.05)

3 HFig

K A [A) o ab R 2 FL3E Ky, 4 R 5% 200
MPa i, = i 22 FL3E # Al e 52 16 22 FLTE M 0 26
B R AR ZFLIE R R A MR, RSB 1Y
ZALUE M PURL B FLIE S5 1t T 34 5] | L R MR AL
TR AR I L4 i JE B AVK 1) B A 235 40 W0 o 1 P
91 W RS R K R 53 0 BN 68% 1 120%4 5
2| 75%F1 124% .,

150 R 31k 22 AL VE B 14 dnc R A8 A 2 . RO

ML 40 °C, )W pH 11, K38 200 MPa, 52 1 57
HONTEM LY 3%, 4 PR ZE % R i sg Ik AL VE B 32
E 8 5% ) ) HIE P oAy 52 7 58> 5 . pH> 52 0 13 3 >
“AmBEERAN R, T A A R A B £ AL
E N 385 G R A 2 ALV B AN v R 22 FLTE R o ) T
T 3.26%H1 5.06% ; H7/KZR45 5 T BT 24.7%F
28.5% ; AN R b B 454 T8 1A 22 L o V4 e B R
% M 3 A 205 I i o B S 4 v, R R
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Studies on the Properties of Crosslinked Porous Starch by High Static Pressure
and Enzymatic Method

Zhang Tiantian, Hou Mengxing, Liu Peiling’
(School of Chemical Engineering, Inner Mongolia University of Technology, Hohhot 010000)

Abstract Using natural corn starch as raw material, the high pressure porous starch was prepared by the combination of
high static pressure, a—amylase and saccharase. The porous starch was cross—linked with sodium trimetaphosphate and
optimized. The structure and physicochemical properties of the cross—linked porous starch were studied. The results show
that when the pressure is 200 MPa, both the high pressure porous starch and the high pressure cross-linked porous
starch have good porous starch morphology, the high pressure cross—linked porous starch particle pore structure is more
uniform, the specific surface area and pore size are increased obviously, the short-range ordered structure is destroyed,
the crystallinity is reduced, and at the same time. The porous structure of high pressure cross—linked porous starch im-
proved the adsorption, and the oil absorption and water absorption increased from 68% and 120% to 75% and 124%,
respectively. The optimum conditions for preparation of porous starch were determined as follows: temperature 40 °C, re-
action pH 11, dosage of crosslinking agent 3% of starch base, pressure 200 MPa, and deposition volume measured in
single factor and orthogonal experiments. The light transmittance of high pressure cross—linked porous starch prepared by
this process decreased by 3.26% and 5.06%, respectively, compared with that of porous starch and high pressure porous
starch. Compared with porous starch and high pressure porous starch, the water separation rate decreased by 24.7% and
28.5%, respectively. The solubility and swelling degree of porous starch formed under different treatment conditions are
significantly higher than that of original starch, which is beneficial to the application of porous starch.

Keywords starch; high static pressure; crosslinking; porous starch; properties



