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Optimization on process of high resistant starch of Coix Lachryma-jobi flour

modified by ultra-high-pressure and its physicochemical properties
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Abstract: Coix seed powder was modified by ultra-high pressure, and
studied the physicochemical properties after modification. Based on
single factor tests, the concentration of Coix Lachryma-jobi flour,
pH. pressure, pressure-holding and aging time were optimized by or-
thogonal test to improve the yield of Coix Lachryma-jobi resistant
starch. The optimized conditions were as followed: Coix Lachryma-
jobi flour content 20% , pressure 600 MPa, pH 6.0, ageing time
36 h, pressure-holding time 15 min, and the yield was 17.26%. The
modified Coix seed powder not only improved 90% yield of resistant
starch in Coix Lachryma-jobi, but also improved the freeze-thaw
stability, coagulation and solubility in some certain range, and the
swelling capacity and light transmittance declined slightly. So ultra-
high-pressure is an ideal treatment to manufacture coix seed powder
which is suitable for people to lose weight.
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Figure 1 Effect of concentration on coix seed starch

resistant starch yield

2.1.2 pH{EXZOKRPFUMEREM RN & 2 7. %
KPP BE A A FR B pH Y 3 R S8 RS /)N, 24 pH
N TS HUPEVE R i R B B OB . H R R AT RE D - E R TR
WP pH BRI (R PR A A T T BE R B R R T
pH i i B G A8 ) 6 M 2 ) S A S [ 45 R T
L A 0 X AR 4 4 o AT B VR VE R A R
W45 18 15 e JEL 3 S 1 R AT 3 o 6 5% 1L 2 B0k E R T A
BERENARL

2.1.3  JEI X EARGUIER AR d & 3 AL R
7E 100~300 MPa i . 5024 JE 8 & B8 (A K Bk B FLLF
T S FE AL B R T 0 85 OK B B T IR B/ s 7E300 ~

183



FUBE1IH H &

o o T P T e A RO ) T A A B B AL R R AT 5

187
X
‘% 17+
it N
ez 10
B 8 5
iz
£ L
Lo
™~
< 13F
Pl
12 . . . . . )
35 45 55 65 15 85 95

pH
B2 pH/EERLHERHHFEN YA
Figure 2 Effect of different pH value on resistant

starch yield
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Figure 3

Effect of pressure on resistant starch yield
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Figure 4 Effect of holding time on resistant starch yield
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Figure 5

Effect of retrogradation times on resistant

starch yield
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Table 1 Levels and factors of orthogonal design
AWE/ BES/ . D RN/ E &Lt/
KT C pH

% MPa min h

1 10 300 5 3 12
2 20 400 6 5 24
3 30 500 7 10 36
4 40 600 8 15 48
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Table 2 Experiment and results of orthogonal test

AR A B C D E  HitkEmem/ %
1 1 1 1 1 1 9.03
2 1 2 2 2 2 14.35
3 1 3 3 3 3 16.81
4 1 4 4 4 4 16.58
) 2 1 2 3 4 10.99
6 2 2 1 4 3 14.86
7 2 3 4 1 2 16.08
8 2 4 3 2 1 16.58
9 3 1 3 4 2 9.54
10 3 2 4 3 1 13.82
11 3 3 1 2 4 15.32
12 3 4 2 1 3 16.68
13 4 1 4 2 3 9.65
14 4 2 3 1 4 14.07
15 4 3 2 4 1 15.98
16 4 4 1 3 2 14.63
b 1419 9.80 13.46 13.97 13.85
ko 14.63 14.28 14.50 13.98 13.65
ks 13.84 16.05 14.25 14.06 14.50
kg 13.58 16.12 14.03 14.24 14.24
R 1.05 6.32 1.04 0.27 0.85
®3 HESH
Table 3 Analysis of variance
SR JrEFAM O AmE B Ffd  BEKF
A 2.46 3 0.82 12.66 *
B 105.42 3 35.14 541.69 * %
C 2.36 3 0.79 12.14 *
D 0.19 3 0.06 1.00
E 1.75 3 0.58 8.98
CmEe 019 s o006
syl 112.19 15 7.48
T Fo.05(3.3)=9.28,F0(3,3)=29.50
Bl —e—wkn
19F —=— SR KR
°
23 15)
5
7L
3 s s s |
60 70 80 90 100
1
Temperature/ °C

B 6 kb B kD

Figure 6 Solubility of modified coix seed and coix seed
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Figure 7 Swelling capacity of modified coix seed

and coix seed
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Figure 8 Transmittance of modified coix seed and coix seed
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Figure 9 Freeze-thaw stability of modified coix seed

and coix seed

185



FUBE1IH H &

o o T P T e A RO ) T A A B B AL R R AT 5

Thif 8 h WEUNRRE » JC g WOMT Y, B AR S A2 [l AR s B i
() B SE o b VROT B R n B E 72 h JE AR AR
H ot 2R B AR 2/ T 25K by o U0 W g T el
AR BERVEERER A G . HERATEE N 5
TR ALk 368 5 A5 45 i DX 3405 4 32 ) — B A O [l A 4k 3
JE B R ETY IR A R E RS B B AR B BB E B
A% VE R BORL/ N S5 R RS SE A 5 R A T HE BT

©
<
»n g 50+
fg i 40t
s =
%‘g Z 30}
.8
2E2 -
S E10f —a— BUPEREOR K
E 0
0 10 20 30 40 50 60 70 80 90 100
i [
Time/h
B 10 EABHFEEERNGRE DL
Figure 10 Sedimentation curve of modified coix

seed and coix seed
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