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WE #A—MHRELESRREERS RS, LEA — 250 & R4 E 0 b Mk P ik TR B MMk, ]’
TR R Ao 0 i SR S Ob e AR B A i AT M s P IR LR A A F 0 P e, St s R sl b e
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NERS
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B RN A5 A= B T 8 1) 32 47 48 4k 06 10 BB £ SC
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JIE 55 A JLR AN BT o A TIOR8 2 4 OC T &
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Bl S AN 2 0 il A TR T L AR R A
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HR A, 2352 W BE B 1 T AL PR B A R R Py e
Aoy = R BT 22 By b B R A L 2 R 0 DE
AT AR PR, B A AT R TE B 20141 FRLE B
PGB , RS TE — R bR ARVE R A9 RDS & &
IrPEmn RS & i, BA al B AR SR A IR R H. %2
AP AR RS R AR A R EA, B
B A —SE R 5 R 0], B IS TE R4 & Jn RE % [
fiX RDS, #&%5 RS, #K 1M e 22 ) i 82 2 ml 42 P AT A
AR %) SDS Azt A IR, B R 5E
MBER YL SN, IF AR B BIARGF 1 RE i R RERCR
R EAY (Polyelectrolyte complexes,
PECs) J& 5 A3 A 5 L ff 19 5 L % 5T (Polyelec-
trolyte , PE) i i:F #ft B3 A0 B AE FE 18 0 — B oK i 1
E T EAYM, HRIR PEs il % () PECs A3k
S SCHRG 2 A0 T T A2 PG A A A
U, AR S G ORIBORL K BRI | S A8 BB B A
THEY) R 2 AU PECs HATRIFAY 22
BEVERE , 3220 TR A G M B e R Ok, 52
EHEIE AR P — BB T 20, 7R AR AT
RS Sy B A HAT R i A AR A R, i)™
Z W HIT PECs BIBETErh o 1P T 3 PR h — 72 SR
PECs tLHEAZ Bk 2 B A el TR | BE AT 000kt e 2 B 75
A 8 0 R A R RGO G BRI AR
P TR BN —7E RME GE MR AOKRL, B35 A T
PIREERE DG AL, RIP T HER IR BT I DI REN, PECs
R JC 1 LB AR, LA B 32 462y, 5 9 9B TR A —
T R AN (SR R R 7 T NP A Y
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R, BT B A R A S RRROCR™, 458 i —
FPICEE JCHE BB B 1 20, B BOR i HU e i 1F
FH O HHCE 8 v 08 1 B e BAT B A 1Y
BIUBRBER FE | AT 5k b 352 I A 056 5 o 32 53 ) ke A, 9
T 235 ¥4 52 11 T 35 TR S P [R) A D PECs B ¢ JsURH Y
WF 5B AR > H T ¢ T4 PECs W H T SDS
GO RIE . #e b RIHER 5 PECs 14 2
FERC K, P e iy SDS & i, L LR B 1Y 92
FE A0 A0 A0 300 M AL T AR K - 2R OB 0
Fa, WU ECA TR BT Y BE B 28 BEE A MOk LA
ISR

L% ZE K (Potato starch , PS) 5 238 9 1 3 4
o, HOMOR R OGS B L o RLEE | BTN A RE )
SR RVER T RS SRR, AWESELL PS S ESY
XFG BT A G H T T R B RN 45 v I S A A
TEHL T 1 78 SRAESS &, T USRI 52 5 W B I
F5E PS, M i g i 22 B AU W VE M IROK . RO E
o3 858 JEE R A 25 A7 X6 JHE SDS 3 £ 19 52 1) O i 4 7
Wel LT ACAL o #E— 2D A8 RS & & m , Brid Ak
TR A PS— H EEMR  (Potato starch—lauric acid,
PSL) & & Wy BEREIAKR o XF W RE B G2 BGOSR E
B W) ] GEPE AT VPAL , st HZE R RS
Bt RetE, IS IOk L /KRR H w2 P kA7 0
o, 2R B VPN B T BT, AR WF ST R IR T A E B B
it AR BIF A B 4 1 7 LB

1 MBERE
1.1 MRS

RS ERER T W3R

MR AN ZE I e TR TR EARAES UK 2
7% . H B R (Lauric acid,C12:0) 3hR Wk A —
B BERR AR B 35— R LK IR, [ 2 A 1A
ARG BRA ;. K OB, B TTAR 24
I~ M6 R o—TE #5 ilf |, Sigma—aldrich 23 7 ; ¥ 1L 7
g i R AE MR BR A F
1.2 UE{5EF

DHL-A fE A, LgH P vuiEs] ;UvV-
5100 4] WL A Y6 B3, L oo A S A R A
Al JHHOA B 15 B K VA 5, F P8 1 5 {4
1 A BR 2 7] s DHG-90708 Hi st KT 14, 75 0%
I B ASU R il 3 A RS ) s SPX—150A I8 % 7240 12

PR, & N T ] A SO i 2 A B 2> | 5 SC-3614 iK%
BOHL, RS B A A CT3 B, 6
[E Brookfield 23w ; BPH-303 pH i, _EifEIcHrX
A RRAF

1.3 REAHZE

1.3.1 RDS.SDS.RS &l M5 Englyst %>
M7 B R VEIE M, #F 400 mg AR &4 F A 2R
PSM it AEI %47 15 mL,pH 5.2, % 4 0.2 mol/
L A BSR4 92 ph i Fl 3 A BEEE IR 50 mL B0
o e B 5 SR L E T K oA 30 min,
NI DRER: E E REp i Bl R AR M = S RS | DI I N
37 CARBEERF, MA S mL % 1450 U i a-3E
KB AT 75 U WAL T 0 TR A T S VROK SR TE Y o FE R
N 10,20,60,120 min B}, 1 mL K5 4 mL
ToK SR A LAZAE IR . IR A WITE 3 500 v
min I &0 2 min, JEARIE 3,5- 8 KK 45 R
(DNS) VLI HE 1175 W v A ) 250 W 5 10 A Y O
K S S

H (% )=6Gx0.9/Mx100 (1)
RDS(%):HZO_HO (2)
SDS(%) = H n—Hy (3)
RS(%) = 1-H (4)

X H——VE ¥y 7K i 3 G——IK fift 7= A= 1Y)
7 %) W 1 (mg) 5 0.9—— A7) 44 0l 31 & 4 1) JBE R T
HEALE B M——IE MR TSR (mg) ;Hy FI
H 20 min A1 120 min B A9 €K 7K i 5R
132 MEEZBMAYIERMER (Potato starch
microspheres, PSM) [ F4 H Kf 5 mL ¥ 38 fR #h %5
W .5 ml 2578 B DL R — 7 oL i 1) By 4% B UE
(PS)FEMIRE A B HIRZFE L 50 v/min 5%
HORHR A W et T 9 48 413k (0.45 mmx16 mm )i
A 100 mL 52 FRBER W (1% CBRIEWOE )
FFE R 1 h (IR G ORI 5 7 SR 7 43 RN B
BEWCERURZE M, SRS 10 120 A 1 0o B Tl 3k DA 7 3R
BT U8 ) B IOERTE 40 CRYBEAR LT
1.3.3 il 5 45 100 RE B 2 B LA WD U8 B sk SDS
TENEW Sk R RS, YD EE
a9k 1,2,3,4,5 g if, % PSM ' SDS
T RS, v T O TR A VS YRR 4 ¥ SV R VR
JE 11 0.046 mol/L, ¢ HHIE WK N 0.012
mol/L,
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3 AT T TR B VRV BE 43 5 D 0,0.009,
0.018,0.028,0.037,0.046,0.055 mol/L i}, %} PSM
th SDS A, WA 0 BFRIA 5 mL 4514
R W AR T B PR M VRS U o L v 285 IS s YR VR
4 0.046 mol/L, ¢ RBEH WU EH 0.012 mol/L,
PSIE N 1 ¢,

A3 BT 45 V8 I8 5 R FE XF PSML T SDS 5 2 Y
SO | T R A R WA R 5 0 IS Vs W BRI PT

53 M e B W v Wk 23 9l 4 0.003,0.006,
0.009,0.012,0.016 mol/L i}, % PSM # SDS & &
FR s, JFG o o S TR MV WROMR FE Ol 0.046 mol/LL,
S5V VRO N 0.009 mol/L,PS # AN K 1 g,
1.3.4  BEiE S B LA W e M sk ol 4 25 1F i P Ak

FES N 2R S0 45 R i B A [, R Design—ex-
pert 8.0.6 73 A1 H5 A4 XT 1/ () Box—Benhnken (1 )i/
TR S0 B, PE AR i 48 25 0 o LA e R A T M
W EE (A), S5 BV WOR 2 (B) LA M2 52 MRV WOk
JE (C)3ANHZE A p AR 5, Lh PSM H i SDS
S (V) A R A, R P FE AR L& 1,

F1 MEEKEERERKE

Table 1 Factors and level of response surface test
B % Y B s
-1 0 1
B BR AN IR JE /mol - L A 0.037 0.046  0.055
25 & IR JE mol - L B 0.037 0.046  0.055
¢ B IR fmol - 1! C 0.009 0.012 0.016

135 WkH-HHEMREZAEY (Potato starch-lauric
acid,PSL) fig i 2% B AUA W) vE My ek i il 28 4%
320 mg HHERR AN 4 ¢ PS 43HLTF 80 mlL &1k
O EE R (252 ) CTR PR S G IR EYE T
WK NI 5 min, B[] 22 B 4 6 PS A1 A
FEMR 78 43 B fil S T, fie e K WPIR ) AL SRR A &
Tk o

FH PSL & &A% PS, AR RE 0 5 2 45 o
K- HEEIR & & W) ik i 2 B Gk (PSLM) , 17 T
— B,
1.3.6  BEIE G2 B W UE A sk 0 2 1 o B IE AR
1.3.6.1 REEZBRLAYIERHOKZEZMS T 7
BT N KR KR AW pH AT
it DL SO WA o DA ORI /N K T iy 0L 4 )

J X RE L MERERREC 1 g B KK . /N K PSM A
PSLM, & TR B 4 2258 0y, — BRillE T
B, A 120 mL ZE K, Ty Fom
30 min, U 22 8 TR AR B 2 AT
‘7@,‘(/%35'[] 10 min,

WA R AN
s 7K % (%)= %ﬁ}ﬁ#;ﬂﬁﬁ% x100 (5)

ZR B TR A BT i
FE i IR AR BT A
WA (%)= gﬁgg;ﬁ’g}fﬂ X100 (6)
Kz pH EMAE . XHGERR rh ¥ A 2 %R oK
VR pH I E JH pH A,
VT o 0 A2 . Kl 5E pH 1E 1Y )
FHZEI /K HFi B 2 100 mL, 7E 8 000 r/min F &.0> 30
min, f ISR P RLT IR E, BT
AR
?ﬁ?ﬁjl:%ﬁ%(mg/g):%§%$ﬁ%u§ﬁﬁgi (7)
K WA R . IO R A 1 mL,
JA 50 mL 2&4%7K .1 mL 0.5 mol/L. HCL i, 1
mL 0.2 mol/L #iti{7], HIZEIH/KEZ 2 100 mL,
FHE AN 6 EEETHAE 600 nm 1 K A g S B
1.3.6.2 BEZZ RIS W Ve M Ok Al Kk
FH BT R4 TPA A5 20 o A ot Bl 32 3o L A K
K /KPS BRI PS—Lau Bk i 6 B8 B bk 567
PR A I RITEL R ) T Bk 1 £ P T 3
SESHTA39 3k il & Sk 5 ¢, E HE 0.5
mm/s, M EHEE 1 mm, B NEEBEE 10~12 1K,
BOFHMH
1.3.7 HAEbH 550 ARy ESZ 31K,
TR I 43 A1 K FH Origin 9.0 F4F X %4 1k 47 181 36 4k
B e E a3 A R SPSS 19.0 i 4: , 2 4 ¥ 8 kb g
K FH LR 25 22 50 B Ducan U817 8 38 43 #r
PL P<0.05 Fm P& ZHifEE R E 2R

2 GZBRE55H
21 HIEFEXEREEZRINS YT MRk
SDS & EM &

R PE R PS ST PSM A SDS & e Ay
WEF W, A 1a FroR, KR PS 19 SDS & iU
5.94%, AL PSM J5 SDS & &4 K L 7-, b
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PS %S i &t (34 K, PSM Hf SDS 7 £ 5 AR 3
MR EF] 3 g B ,SDS & S FEALE 42.6% , H AR
b AR UL TR SOEROE il B P PS S in
TE—E L E P, PECs ] LAXF BAAS 3 Uk 54T f
L DT B - i 2R AU 3 93 1140 7K ik 3% 5 B 0 o W o i
BB I, T 3 TR AT 3R i X B B SR R A T
SERE AL R I TE R S 22 DR U A A K A
XS T, [FIEE PS BRI RO B Ak kL
AR, 25 S BR AR =80 VE RS i AN ]
PG PR K PS TR IR E A 1 g HOEGEH,
TR — PR R RIS T 20, BHA
R i BBV 3 SCPE SRR i 8 N T
TS AT SR Vg R A WROVR T PSML Y SDS
R E b i, 4 PECs R & i LA 2%
% -7e BE I, SDS & EARML R A 16.53%, LW
Bl ph 2598 I -5E BBEIY BUY PECs B % 2% B0 R
B T A 25V I 1 4y TR AT A 1 Dixit
S F 5% L R IR 2 VA I — e SR R e X R i e
W28 RERE 18R 25 o Wl A A 2 vin T 98 1 A vk 8 1 7

60 F
50 |
40
30k

20

AT & i
SDS/%

TR VE A
Potato starch/g
(a)

18 1 AL VE A 5 it
SDS/%

:
%
/
|
/
%
.
.
%

4
0009 0018 0028 0037 0046 0055

Gellan gum concentration/mol - L'

(c)

L WiEs o

1 SDS I R L K U B R U R BN -5
Jie -5t B8 M T A A Y PECs nJ B /8 R b E 2% E )
PITE AL . Bl 25 T e TR B B 3 N, B L) PECs
5 SR i JEE 3 R S0 M R ol A LA 3 i
P8 e FES 4™ H00 B i DR L U A T A R BRAIG, 22
BEROR W 2, ¥k 23K 0.046 mol/L B ,SDS %
A 54.64% , I AN F L E RN,

GE IR R AN B 20, o TEE R
BRI ] 55 RBEE AL PECs, 25 K5 PS 2 1A]
ARG R 2 nT DA 2 AR R U 2 T 00 61
PS (AL, 18] 1e FWT, B2l dy PS—ifg 3R 4l —5T
RHHERE PSM H1,SDS & R 30.32%, i T
PS—45 -7 B (18 1b) . BEB LA IHImA
Ky T PECs BERE 22 BEVERE ,SDS )& it — 2
P, XN TSR I AR T PECs
(B MR R, o — T, 258 I A R AT
FROBE IR I , 78 B IS A, PSM. R B2 7 1Y 45
IR TT 3 3 R TE BURRE M BEIE , i — DR
T PSM HP 8 5 R I AL BR G R, DA 4 28 R AR

-l

E;EEH 40 /%%%
B2 Al
= T
ST a0
il

0009 0018 0028 0037 0.046 0055
T TR 70k A2
Sodium alginate concentration/mol - L™

(b)

15 T AL VE A 5 4k
SDS/%

0
LHWiEn 0003 0.006 0.009 0012 0016

Chitosan concentration/mol - L™

(d)

W AN R F R R 25 57 B3 (P<0.05), F IR, a~d 43590 2 JE 83 S i g S8 TR B0 VR B 453 IS VR B 52 R BV B2 % PSML + SDS 7%

BN,

B 1 #& &4 PSM f SDS & 2H &MY
Fig.1 Effect of preparation conditions on SDS content in PSM
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UL F . 5% B EE N 0.046 mol/L ¥ fin % 2 Box-Behnken il H R % R
# 0.055 mol/L i} ,SDS S AN %iﬁﬂ, Hi Table 2 Box—Behnken test scheme and results
IR BN B S B R, TR AR A I, ) 4 B ¢ Y/%
UL, 704335 B ¥ 8 1 0 45040 A 157 M ; g é é ;g
1 PECs JoF 2 R 05 A2 31 110 IR 1 1 5 ) . o <401
PR B R — T B T 20, 1598 A B 0 o 43,05
MMEZ PR EE R . &l 1d BTaR,SDS 1 & 5 0 0 0 55.98
B R FR P S ROV B TR, R R 6 1 I 0 56.83
4 B AR N, T B9 PECs 368 I JEE 458 7 | ML o 7 0 0 0 558
FE2 5T G B RS TR L B 2 é g j iii
4 M A 1 IR | 28 RS B 3R T SRk i 3o 0 . . . <ons
oo SRR W R, R A T FE Y W 0 o o 0 4514
SR, 52 PSM RUERTE 4540 . M E & T 0.012 12 . 0 1 50.63
mol/L 15§ ,SDS & R % |- T, 13 0 -1 -1 47.09
22 HEBEBMAYEMHENESEENMRL 14 ! 0 1 56.83
1 Box-Behnken 1 57 I it 6 % 3 (WL % 15 0 ! -l S1.79
2), FIH] Design Expert 8.0.6 {4 x5 1 i % S _01 _11 (1) ;gz

AT Z I B ELE 45 8] PSM 1 SDS & & (V) X}
T BE TR ANV VR 3 (A) (258 IC VS WO & (B) 5%
RWER WO R (C) Z TRl TR N

Y =—172.58 +196.074 +110.21B +545.13C -
22.94A B -126.50A C -24.75BC -64.064> -35.63B> -
849.00C? (8)

Xof [l 051 455 780 3E 47 7 25 43 B (6 3) R AR AR
[ P<0.0001 , 35 I H 8 /K IE BRI mT ],

W R LI B2 (P>0.05) , 1 BH 34 56 % 22 2 il bifi
LR 251, BRI R?=0.9911,R%,;=0.9797 , 1]
DLz 1A 75 A8 5 8O LG e RAF,  REAR X E A
b W S AT AR PSM. i SDS F e fE AT
SIHTRRTION MR F A AT R PR 3RO 4 2R B e
(4 =T A>C>B, BRIV 35 19 4 75 R >
RV WU i > 25V OV WO B

®3 EEAEBNFTESN

Table 3 Analysis of variance of regression model

I AR R F T F= B W 7 F i P& 2FH
B 293.64 9 32.63 86.73 <0.0001 *E
A 124.27 1 124.27 330.33 <0.0001 o
B 39.25 1 39.25 104.33 <0.0001 *E
C 58.92 1 58.92 156.61 <0.0001 o
AB 3.37 1 3.37 8.95 0.0202 *
AC 6.40 1 6.40 17.01 0.0044 o
BC 0.25 1 0.25 0.65 0.4462
A? 27.65 1 27.65 73.49 <0.0001 o
B? 8.55 1 8.55 22.73 0.0020 *E
c 18.97 1 18.97 50.42 0.0002 o
2% 2.63 7 0.38
EEDE 1.82 3 0.61 3.00 0.1582 rEF
ik £ 0.81 4 0.20
BHE 296.27 16
R*,,=0.9797 R?=0.9911
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BAH R X PSM h SDS & & 52 1) (19 32 HAE
JFH T 38 g e 7 I TR bR ke W ] 2 TR
o7 o T G O D32 DR 2% X6 43 SR F R e g 2 %o
[ 051 5 AR TR R AT O Ak SR i A5 1 1 e A 1 4 2%
PF S - 3 R AN VA TR 0.051 mol /L | 45 ¥ I I T
0.047 mol/L., 7¢RMEVE WM 0.014 mol/L, LAY
PSM 111y SDS & Tl {8 A 57.88% ., 7 AL AL 5%
7R, Bl 1g PS5 mL 0.051 mol/L i 3 % 44 i
.5 mL 0.047 mol/L 25 IR WIR & 421 G A
100 mL 0.014 mol/L 7¢ R ¥ J5 4 #: PSM, #4173 41
FATIE, 153 SDS 1Y SEBRE N 56.34%+0.85% ,
S AR, LI A ) PSM 1 PS
& w20 90.4%.

2.3 BEEERIA VI B RIIKE EIMERUE L
k3

it — A DR TE R R I AR, TEAH
WA, HiEm-HERE &9 PSL &k PS i
£ 7 PSLM Tk . VE M Y B SCBE 43 S5 Ak fd AT
LU R W B TE N BRI RE V RLE A, A T R - AR
RS A A B T T Z WA . SR -G e 5
AT e S H SRS A DG, T
ik MR A2 AL A R AR XF V B E5H 1 B
B B R a2 LA 28 B I KR Y
TN B 5 A Ry HE 3R, DA 4% S 5E ) PS K
H5HHRE 5% PSL WX IR, %568 98 Bl
B W TE R WK PSM B2 PSLM (144 A5 831 Ak Pk
K 3a ARSI fL iR 26, 76 € B 0 DT AL By
B, VER KA B K B /IMER IR PSSPSL> K oK
Ky = /NK K >PSM>PSLM ; 12 71 16 B B 3 43 7K fiit %
AR AL ) B AR R SR AR T PSL KKK /N KK Y
KRR B AR H2 O 5 ZEMET AL B B, TE R 7K i 2R B
WArh 2 A B — 41 JE PSRk H PSM FlV)
KMy, BEAKA JE PSL A1 PSLM ; M 3 A4~ 18 4k 1 72 ifif
& ,PSM Al PSLM fliask 4 b B 1 40 B 0% 4 2 0l 2%
R, TR 5] A 6% 248 45 € 03 S AT (e s AL R 1 A
I PSLM (% VE #3 7K fift i 522 i (I T PSM,

& 3b it — 230 T & L5 A 5 b RDS .SDS
RS &, 45 R £ . PSM PSLM fifk H RDS
(1) 8 KR P AR, Bl Ik T RAR B W by, it
TUE M K A 3R OB 1 R B RE i PSMLPSLM
ek SDS Ei i E 22 5, kX B & T 6 £,

TH AL VE B
SDS content

18

I
41 S
£ 8
=
=
wn

=
i
52

(c)
B2 Mok ghmEE

Fig.2 Response surface graph

SCERT JER B RE I R B EE N, 5 PSM A L, PSLM
o PSL () RS &5 1 8 5, HAS BAR & A 45
WEFEIESETE N SRR TR 2 A BES $2 3 RS &
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i

i, SRMER PR TEVF 2 T0 1k S IR R 2 &
(1 L TR M SRR TR oy, X BB B B T R T AL
)& T RDS, HARTER S IR IR E & 1F—

80 . a H
]
L [} ’
‘% 60 .
W 2
EZ 4l e " .S
2 = o PSL
£ 4 pSM
= . v PSLM
T 20} o KB
v <« KB
0 | 1 1 1 1 1 1
0 20 40 60 80 100 120
P 1]
Time/min

(a)

LREME PR RS SR R A R SE A A T AL 0 30
BRI AL, BEEE R W U A Gl sk A 4 A
X — [ AL I i g

a
80+
b
60| P a,
S N
. o N\
£ 40} Ni .
“z NE a *
S a N @
= N
2T . N =l
N &
¢ °N§ i
\»’:ﬁ o5
0 b |
RDS SDS RS

3 PSM #n PSLM Ak SME$LE 4 14
Fig.3 Simulated digestibility of PSM and PSLM in vitro

2.4 HREZEUSWIEMEIKNE A ®IEN
241 FERZFAUBYITEMBOERMZEZ M PSM

A PSLM fER A 58 WAL A niEl 4
FiR o Rk — 2B 05T AR R A M A0 ]
FHE, DL UL 33 P ROKR RN K R 4 BR X 78
sl JOT RIS RV HEA T HE BTN

Fok /K PSM PSLM ()26 i L Un & 4 i
N o WK AR AR Z PP 78 R BN R,
ERE S L ZU S R AR DGR MR e BCHE T N e
i O R IROBR A WK S I I 22 1 W 3 (P<0.05) 5
FIROKF/NK, XA HEJEH PECs & iE KR S
., WERMAI pH (HEAR, X 0T A8 2 ek 4l
B AN [R]85 )Y 22 5, T PSLM H H AR R 1Y
B — LB T KA 0 pH E . BRI AT
Py Jo s R At B AT ORI K 1 B Ak

E 4 PSM #1 PSLM M# &
Fig.4 Morphology of PSM and PSLM

BRI P 00 T By i A AR, Herh PSLM I {EL I
fi&, ATRE S5 A BERR M K PEAR G . BAORE | fER
R REDLER B A A5 AR 5 45 W) 10 22 S AR A 2% 32
P, ELAE KPR AR BT AT R PR S R i BRIE 254, B
A B B 28 35 A TR — & A5 W) ity SRR |

x4 #HEBR
Table 4 Cooking quality
H B 5% 1 IR AR A2/ % K% pH 1A RATHRlmg-g KipaEAL(OD)
XK 5474 +15.2° 235.8 6.9 6.57 £ 0.03" 294.4 £ 12.3 0.552 + 0.006
R 329.2 +12.6¢ 194.1 + 8.5 6.21 £0.10° 355.3 £8.6° 0.647 + 0.003*
PSM 850.2 £ 10.9° 407.5 + 8.3 6.09 £ 0.06° 92.5+4.2° 0.462 + 0.005¢
PSLM 7304 +11.2 3326+ 7.6" 5.86 = 0.05¢ 43.9 + 4.0 0.285 + 0.002¢
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Table 5 Texture characteristics

H 5 % g B /m] 3 MR W & g o8 % Pk /m]

Xk 22 +1.2¢ 0.45 = 0.02* 0.12+0.009°  0.78 +0.008" 17 +0.38 0.6 +0.04*

ok 20 + 1.5° 0.42 = 0.03" 0.07+0.003>  0.55+0.010" 12 £0.26" 0.3 +0.06"

PSM 18 +0.9" 0.38 = 0.01° 0.05+0.005 036 +0.009" 10 £0.57° 0.1 0.09°

PSLM 17+1.1° 0.33 = 0.03 0.05+0.003  0.42 +0.006" 9 +0.66° 0.2 +0.05
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Construction and Edible Quality Analysis of Energy Sustained-release Starch

Microspheres Like Grain

Zhao Qiyue, Wang Siyu, Hu Xiaopei, Guo Kai, Li Tuoping, Li Suhong"
(College of Food Science, Shenyang Agriculiural University, Shenyang 110866 )

Abstract In this study, a starch microsphere with high content of slowly digestible starch and resistant starch as well as
certain grain quality characteristics was constructed, which called energy sustained-release starch microspheres like grain.
The effects of different addition amounts of sodium alginate, gellan gum, chitosan and potato starch on the content of
slowly digestible starch in the constructed microspheres were investigated, and on this basis, response surface optimiza-
tion was conducted. The results showed that the content of slow digested starch was 57.88% when the concentration of
sodium alginate, gellan gum and chitosan was 0.051, 0.047 mol/L. and 0.014 mol/L., respectively, but the content of re-
sistant starch was low. For the microspheres prepared with lauric acid modified potato starch, the slowly digestible starch
content was maintained at a high level, while the resistant starch content was greatly increased to 31.49%. Water ab-
sorption and expansibility of both two starch microspheres were good, but the pH value of the soup was lower, and the
dry matter content and iodine blue value of the soup were also significantly lower than those of rice and millet. In addi-
tion, the texture characteristics of the microspheres were similar to millet. The microspheres could be eaten as grain food.

Keywords energy sustained-release starch microspheres; slow digested starch; polyelectrolyte complex; cooking quality



