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Abstract: [Objective] To investigate the effects of extrusion technology on the physicochemical properties, digestion characteristics, and
nutritional components of sea red rice. [ Methods] The extrusion process parameters for sea red rice are optimized by response surface
methodology. The effects of the extrusion treatment on the physicochemical properties of the sea red rice flour are explored by water
solubility index (WSI), gelatinization degree, starch digestion properties (including rapidly digestible starch, slowly digestible starch, and

resistant starch), and the anti-nutritional factor content (phytic acid). The microstructure, starch crystal form, and crystallinity are
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characterized before and after extrusion. [ Results] After extrusion treatment, the water solubility (WSI) of 18.48% and gelatinization degree

(95.35%) are improved in the sea red rice flour. The starch crystal form of sea red rice flour is changed from A type to V type, the

crystallinity is decreased by 56.44% (P<<0.01), and the viscosity coefficient and gelatinization peak temperature are decreased significantly.

Additionally, extrusion reduces the content of phytic acid, an antinutritional factor in sea red rice flour, by 18.83% (P<C0.01), while

increasing the rapidly digestible starch proportion and reducing the resistant starch content, with in vitro starch digestibility increased to

74.72%. [Conclusion] Extrusion technology significantly improves the physicochemical properties of sea red rice, reduces the anti-

nutritional factor contents, and effectively retains its nutrients, improving the digestion characteristics of starch.

Keywords: sea red rice; extrusion; physicochemical property; structural characterization; digestion characteristic
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degree and WSI of sea red rice flour
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Figure 2 Effects of screw speed on the gelatinization

degree and WSI of sea red rice flour
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Figure 3 Effects of end-zone temperature on gelatinization

degree and WSI of sea red rice flour
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Figure 5 SEM images of sea red rice flour with different multiples before and after extrusion
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Table 7 Effects of extrusion on digestion characteristics of
sea red rice flour
L SER A 5 1k TREE#
TE /% VER /% AL /%
BFIERT 8.38+0.005 16.23+0.007 75.40+0.003 58.40+3.16
B G 12.56+0.004716.15+0.004 71.29+0.002" 74.72+2.16"

GG POPEVER /%

T RN EEH(P<0.05) ;¥R 8 F (P<0.01).
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242 CEIENSr R S TTAL, LI K 22 BF R Ak Ab
RS e i AR R & 1 20 3 TR T 67.19% F1 18.83% (P<C
0.05) , Hfih 8 77 4 oK & 2k B ARk . BRI & LY I
Al RE 5 6F L A b HLA e S5 I Re L R R T L IR I R
Sy O RIS, B o A AR 06 i 2508 DT R PR 28 R
6, 55 55 66 BF 2 55 40 AL ABRT AT s B D 2,
Hb, 5 H B o, JORE A B T R 45 A TE A IR TR AR S A
B, EAETE RS S MR 4 A A 0V B R
— BN T BRI SR IS, AR S T R EHE T
R 1 AN B Pk B L 5 HAb By B L T R IE R A
P, MR E Sk R S S S AL A N
V5 WR 3 A TG 1, DA T BELAS 2R ¢ R AN A K AR A G T
S, RFF LG ILMIER AT . &40 FEBAER
AL RE AT R AR BRI L1 K W) 1 78 % 4, 38 RE R AR 98 3%
PR CAABL R ) &5 i, DA T 44 /2 75 5% 0 Jo R %
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Table 8 Effects of extrusion on main nutritional components and phytic acid content of sea red rice flour  g/100 g
FES SLTE K EEN Jig Wi . ix TR
IR T 70.63+0.65 10.76+0.77 2.53+0.06 1.4340.02 16.99+0.08
B R 71.82+1.66 10.3440.13 0.8340.04™" 1.45+0.02 13.7940.66™"

oo 2 R R (P<<0.01),

3 e

WA R AL T2 S8 W T 2K R i
FEBFIE T2 40 0 R KR 158 °C K4 & 1 18% 2 AT
B A4S Hz BUARPE T I LK M MK W ME 4R B0k 18.48%,
WAL JE K 95.35% , L85 150 M 88.89, LA, BF K I AL )G |
T £1 K M 19 TROUR 45 44 B 25 8 16 (P<<0.05) , JE M dh L i A
RUEAR Sy v R 46 i B 2 T R (P<C0.05) , HK I P R
AR AR = (P<0.05) o RIS, 5 FE I Ak Ak 2 4 2% ol 56
TOHELT KA I TE R I AR (P<C0.05) o P EE I Ak e R 7 i
i 8.38% 1% & 12.56% , 1 S UE M1 1 1L R 48 T+ £ 74.72%.
65 37 M43 T T, B 1R I Ak A B AR B A i 4 B0 I 4T R Y
FEEFB IR EFRERPUEFFFHR & & (P<
0.05) . 4 b, B AL B X 21 K 0 1 3 Ak 1k 8 95
Gy B HIAME B B BERAE I . £ R A R AE B
AR R &5 1 O i B — 2 MR R AR — 2 R
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