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Influences of preparation process on the properties of high amylose

corn starch-stearic acid complex
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Abstract: [Objective] This study aimed to establish a preparation

process for starch-lipid complex with high resistant starch (RS)
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content and to explore the effects of process parameters on the
anti-digestibility of the complex. [ Methods] Using RS content as
the indicator, one-way experimental and orthogonal designs were
employed to study the effects of temperature and time parameters
during the pretreatment of high amylose corn starch (HA) and
its complexation with stearic acid (SA). The physicochemical
properties, anti-digestibility, and hydration characteristics of the
HA-SA complex prepared by the optimal process were analyzed.
[ Results | Increasing pretreatment temperature in the
gelatinization temperature range, prolonging the pre-treatment
time, and complexing temperature above 75 C all led to a
significant decrease in RS content of HA-SA (P <(0.05). The
optimal process was as following: HA being pretreated at an
annealing temperature of 85 °C for 12 h, and then complexed
with SA at 75 “C for 90 min. The prepared HA-SA showed the
V-type crystalline pattern and entire starch granules shape, and
was characterized as the type I complex. It also presented the
thermal  stability,  bettered anti-

significantly  enhanced

digestibility, and lowered swelling power than HA (P <C0.05).
[Conclusion ] Annealing temperature pretreatment and optimal
complexation temperature favored to prepare the starch-lipid
entire granule

complex with higher anti-digestibility and

structure. Excessive thermal strength during pretreatment
causing excessive gelatinization could impede the formation of RS
in the complexes. And a complexation temperature over 75 “C led
to the disassociation of the complexation, decreasing the RS
content. Annealing pretreatment preserved the entire starch
granule of HA, which was one of the reasons for the higher
digestibility of HA-SA.

Keywords: high amylose corn starch; stearic acid; starch-lipid

complex; thermal stability; anti-digestibility
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1 mol/L NaOH %, 1821, ¥ /K ¥ 10 min, B H B =R
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. 4FWIWEEL 1.0,3.0,5.0,7.0,9.0 mL B 5k V€ ¥ A5 ML VA
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HEVER TAEW . 4000 I B R TAEW 0.10 mL, im A
5 mL 0.5% =& LR WA 0.05 mL 0.01 mol/L KI-12
R, IR EIR 2D, & iREE G W 30 min, 620 nm 4k I 5E W
EAH TS FR AR L [ 7 #2 . BURR AR A 100 mg, JImA
2 mL %8 T K, 9 F 55.65,75.85.95 C KB H A
HEFE 30 min, B H E R, 4 C.10 000 X g B .0
10 min, B FIH W 0.1 mL, I A =& & BRI W AT KT-12 %
L IR0 5 3 IR R B2 R L 620 nm A 0 E WG A AR 9 AR
2R TSR L TR PR ELBE TR A R DL ORORE 7 A
E TR SR,
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30 min i H 58258 WK 20 min J5 . 8 F 37 ‘CK
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0.9——H % M IT 5 M 2R3 M4 B R AR,

(2) R AL THBE 35 5L (eGD : B % Granfeldt £
BT AR R BB 100 mg FEIRES P ANA 2 mL £
TR IRBER A WK H 20 min, RGN EEER,
JIMA 10 mL HCI-KCI £ #p # (0.1 mol/L,pH 1.5), i fiE
BA 40 s i A 0.2 mL B # H B % # (5 mg/mL) .,
37 °C.150 r/min ZKVE4R % 1 h, B & H B LS8R . 17
FESHIA 15 mL 49 Tris-Z >k B2 2% #h i (0.1 mol/L,
pH 6.9, 4 mmol/L CaCl,) il 5 mL o3& ¥ M ¥ W&
(0.52 U/mL) . iR HEIR 47,37 °C 150 r/min K¥EIRE 3 h,
£ 30 min WL 1.0 mL JHALT L KB 5 min FRHER
BG4 5 mA 3.0 mL Z 2412 wh il (0.4 mol/L,
pH 4.75)F1 60 pL JE #5455 H # (3 300 U/mL),60 C
JK¥ 45 min J5.3 500X g .0 10 min, B 0.1 mL b
TR 5 SR FH 77 25 0 A0 A ot 12 00 R 7 4 0 o, o S AH N B D
P S TN 1 e U S R A e N 2 R AT
R DL T A o % JERE o DUAR AR 5 5 0] BRSO O A
JK R RO £k T T ALY EE (B T B K R 48 21 Chydrolysis
index, HD , MR 4% 20 (6) T 5 BE i eGL AL,
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Y. =(0.682 X X ) +8.198, (6)

Horp

Y o 5 14 Al SR M 2B A 4

X —FEFh K 8 55
1.2.7 HEAEE SN KB ELWE 3 K. BUE L
I (E EhR IR 22 2 . R SPSS 26.0 #4781 43 HT
P<C0.05 M h22 7 W 3. RH Origin pro 22.0 i#f 17 894
2 RS0
2.1 WMAEMEESSHI RSHEEHFIE

4 B B X RS & i A sZ LR 1 . FE B E W
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52 WAL BRIR B S 90 °C . i %5 WA #H A (] 9 42 4, RS &
HOBARR S B S, 94 T e X RS S B
(P<C0.05), WL 1(b).
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BRI AT SA B AN B S bt AR E M5 1Y
TAG &Y IF TR P MBI K B4 S SA W4 &, K
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e T BOE 208 H AR F B B R, I 7T AR 0 5 4 H A TE
Wiy o B8 B R B EALA RS & &,
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LR 1Ch) 1t A A 2 i) 4 K 5 9080 1k R B 346 in 51 32
M. AR IZ R BE R 35 B Ak R 46 IR . 0 Jayakody
SEIYCH AT 6 1 R A AR kR A B SE A R
ASRZE0
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WWHEN L, ZEYH RS & THm 5 AR, 75 Cif RS &
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Sun 25 U037 8, 20 b A B0 A E K TE K (6 % BE R
71,95 °C,30 min#E 75 'C N 5l MR MW % &8 50 % &7
WBTIE g S R E W T 95 CL R E 2 W
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Figure 1
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M, BARIE B T AR M R VOB R H 4 5 B
AR TE S — IR BT 5 G W) B R

B 45 AR R 75 °C L, 45 A I E X RS F &= 1 5
DL 1CdD) . 7E 6 5 B L R R 19 45 4 B R & 2 A
Pivh RS &t R R B E, XA REZH R 4 & IR K.
HA 5 SA 7y F% 4 3 B e 07, #id 90 min J5,
RS & 5 WA FEAK B FE 120~ 180 min & [ N 2 Ft i #4
Boxafgt AR | MESYREERENEG
RSN R,
2.2 HASAHIEIZESZMRUER

BT 4 A B RS & & 09 52 R 25, B 8 4%
A ] [ 52 2 90 min, TF 7% T AL HE IR B L 790 A B A J) R 4%
BiRBEST RS & AR, IE 38 56 1Y N 2 K F BUE W
F 1B S5 R W E 2, REREHHH R E. %
PRI 2% RS 5tk (9 52 WA U7 40K U « 6% 5 T B2 > TUAL #1IR
>R B AT AL, DL RS B f oK AR A E O B AR, AR
HA-SA #il £ %420 . BUAGR B 85 C, T AART [E] 12 h, 4%
GUREE 75 °CL & A B 120 min,

Effects of pretreatment temperature and time, and complexation temperature and time on the resistant

1 EXHBERAKFER
Table 1 Levels and factors of Ly (3") orthogonal design
KF A BAFLRE/C B WA /A CKERE/C
1 85 12 65
2 90 15 75
3 95 18 85

oo O B0 0 A TR B VR AR HA 0918 JOIR X ], 9
HA W 7E R B ML &1 T 5 SA KAE% 4. Zhang
S LU T I E K FERY R 50 TR k 24 b, TSR 4%
BIREA VERRSHNE Y, HsE™ 2 hsk
TH L R A0 AR B B B HS A TE AL v SR R TE LR A
SEARE RS TE R BRI E AW . W2EHTIY b (H3R
BT, T Ak B U T v B0 AR TR X (90,95 °C) B B SiE K T
b 3R] RT3 RS & i 19 T B (L2 2) . 3F — 25 i B
BIAL R S A F T SA 5 AR TR 4 .

EHEHBL T CHANE AT RS SRk E. &
FTHRMTHEERZH RS = TR, Sun 5 HRET
FEML 25 R LB 75 C &% A il & 1Y 858 £ R E R — R &
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2 EXRBLER
Table 2 Orthogonal experiment results
65 A B C itEER =/ %
1 1 1 1 37.4941.36
2 1 2 2 39.24+1.67
3 1 2 3 29.20+2.15
4 2 1 2 35.76+0.74
5 2 2 3 30.4442.94
6 2 3 1 28.03+1.89
7 3 1 3 27.22+1.67
8 3 2 1 27.2941.88
9 3 3 2 32.614+1.92
e 35.31 3349 30.94  EEEEAE.

ko 31.41 33.32 35.87 A1BCy
ks 29.04 29.95 28.95
R 6.27 3.04 6.92

AWM RS HFREE S TS CTHE&MESY: XA
SRR R, 95 CHRA WAL RI L VB K Ry R IE AT
B T 75 CHA WL BT VB EL R RT3 A7
TE HL A U b 22 ] B At S #E Ve B B A W AT A 0, 4
PR SR BMERA T FmoTik TEZ M RS
Moy
2.3 XATHEE S

HA Rl HA-SA 1y XA 95 1% WL I8 2, HA 7E 20 17.0°
IR AT B L FE 5.6°,15.0°,19.7°,22.2°, 24.0° Bt 3T
BUARXE 52 59 (0 AT 5 0, I B OB BE B fARORR AR,
HA-SA W s fiT FHEFE 20 19.7°, 78 13.0°Ffk T H B0 45 58

BIAT S0, R B VTR R A AT SRR AR L 5 oAb 2
FHUOURI A B R — R R B A W X AT SR AE — 2L
19.7
17.0 )
/ﬁ\) rr l\
130 fhfxzzz
ﬂ‘wmw Voo
5.6 / M‘x24.o
m‘&ﬁ w”“”/ 15.0 22.;\“

5 10 15 2‘0 2‘5 30 35 40
20/(°)
B2 &AM ERES(HA) ZLR R
A A4 (HA-SA) &9 X #7454 B %
Figure 2 ~XRD patterns of high amylose maize starch
(HA) and its complex with stearic acid (HA-
SA)
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Figure 4 Starch digestion profile and starch hydrolyzation curve of high amylose maize starch(HA)and

its complex with stearic acid (HA-SA) during simulated digestion in vitro
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