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Tab.2 Particle size distribution of Cyperus esculentus and soybean IDF wm
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Fig.1 Particle size distribution of Cyperus esculentus

and soybean IDF
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Tab.3  Particle size distribution of emulsion made from Cyperus esculentus and soybean IDF pm
IDF 7L w/% D10 D50 D0 D[3,2] D[4,3]
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Changes in rheological properties of emulsion made from Cyperus esculentus and soybean IDF at different concentrations



162 BB ROR AR

2024 4F1 H

T, B ARAAT i RERL AL A 18] 25 S VR AL, Bl
EIRGIARRIHM , il I5 AR IDF % 59 7Lk
(4 i BEASE B MISURE S 1 1 58 SURY#R 0, D6 T
T T AR S B AR S 1 B A, Bl 3 4R 15 991 25 1) g
T, FLIRHY A TS R B IR

3 &

5T B K E IDF A, iy & IDF B EEK
VIRERIPE 2 I R TN e v & (RN
TSR ) B i IR T AR, Tl S IDF
R FLIR AR AR b I R T IDF il 285 i 2L, 12
SEFLR RS RN 28 B e 2 Wil A ) ) 3 B U R
RIHEIN, A FFFLIBCE BRI AR 14855 . B2 PR35 40
RGN, K5 IDF il & i FLBCRT S 5 IDF il £
{14 LR 1) fith RS i R FE A o 2404 38 SR 43, Ui
AP G2 pl T (AR A IR AR 2 1 2 A, e v T i 43
B 4% [R5 IDF il 25 10 LI it RE AR £ AN 453 #E
Bt i, WFFE 5 AR W vb &2 IDF B B ar i)
PRAEPE T S5 )RR AE A FL AR P | OF- 4R B0 il 9 5L
IDF 7RI AL e vk sk i o &, A5 B 7E
Sl PR EL IDF 7E 6 dh o B FE &R R — 2 B HE
A

S 3k

[1] YUY, LUX, ZHANG T, et al. Tiger nut ( Cyperus escu-
lentus 1. ) ; nutrition, processing, function and applica-
tions[ J]. Foods, 2022, 11(4): 601.

[2] SANCHEZ-ZAPATA E, MUNOZ C, FUENTES E, et al.
Effect of tiger nut fibre on quality characteristics of pork
burger[ J]. Meat Science, 2010, 85(1): 70 —76.

[3] FLANAGAN B M, WILLIAMS B A, SONNI F, et al.
Fruit and vegetable insoluble dietary fibre in vitro fermen-
tation characteristis depend on cell wall type[ J]. Bioac-
tive Carbohydrates and Dietary Fibre, 2020, 23.
100223.

[4] LOWLE, SIVASP, HO Y K, et al. Recent advances
of characterization techniques for the formation, physical
properties and stability of Pickering emulsion [ J].
Advances in Colloid and Interface Science, 2020, 277 .
102117.

[5] SANCHEZ-ZAPATA E, FUENTES-ZARAGOZA E,
FERNANDEZ-LOPEZ J, et al.

fiber powder from tiger nut ( Cyperus esculenius) milk

(*“ Horchata ")

Preparation of dietary

byproducts and its physicochemical

(6]

(7]

(8]

(9]

[10]

(1]

(12]

[13]

[14]

properties[ J]. Journal of Agricultural and Food Chemis-
try, 2009, 57(17) : 7719 - 7725.
PR, MR BRAE VRIS AT AE R B EAR BT 2 2
MIBFEL D], Kt KRS, 2020.
GUO Y. Study on the enzyme extraction technology and
application of insoluble dietary fiber of oat bran [ D].
Tianjin; Tianjin University, 2020.
SRS, HIEM, £, %O ORI
PERERTFE [T]. £ an 5 A& W Tk, 2022, 48 (19):
108 - 114.
LI J G, MAXY, JIANG Q, et al. Study on the emulsifi-
cation properties of dietary fiber in chickpea [ J]. Food
and Fermentation Industry, 2022, 48(19); 108 —114.
WANG R, WANG J, LIU M, et al. Association of starch
crystalline pattern with acetylation property and its influ-
ence on gut microbota fermentation characteristics [ J ].
Food Hydrocolloids, 2022, 128 . 107556.
XIAO Y, SHANG W, LIU J, et al. Analysis of the
physiochemical properties of rice induced by postharvest
yellowing during storage [ J]. Food Chemistry, 2020,
306 125517.
KIM H S, YU O K, BYUNN M S, et al. Okara, a soy-
bean by-product, prevents high fat diet-induced obesity
and improves serum lipid profiles in C57BL/6] mice
[J]. Food Science and Biotechnology, 2016, 25(2) .
607 - 613.
WRETIE, W3R TREA, S AR I A 4T 4 FR AL
AR K AR R R R T[], B AR,
2022, 43(23): 336 —-345.
CHEN GT, HUT, XU Y, et al. Physical and chemical
properties, physiological function of citrus dietary fiber
and its application in food [ J]. Food Science, 2022,
43(23) . 336 -345.
ZHAO G, ZHANG R, DONG L, et al. Particle size of
insoluble dietary fiber from rice bran affects its phenolic
profile, bioaccessibility and functional properties [ ]].
LWT-Food Science and Technology, 2018, 87, 450 —456.
ZHANG J, LI M, LI C, et al. Effect of wheat bran in-
soluble dietary fiber with different particle size on the
texture properties, protein secondary structure, and mi-
crostructure of noodles [ J]. Grain & Oil Science and
Technology, 2019, 2(4) . 97 -102.
W RO, FE 55 SRR RE 2k Sk,
QAN b P B 21 A0 1 48 5 e v oK g3 A2 Al R AR
[J]. &S5 KBTI, 2022,48(16) ;131 - 137.
YUZ H, ZHU W X, BAI X T, et al. Water change

rule in the far-infrared drying process based on low-field



Ha26 1

EIEE . WP ARG B AN BT SR R N FL AR Y

163

[15]

[16]

[17]

WANG Lingyu',

nuclear magnetic resonance and imaging technology
[J]. Food and Fermentation Industry, 2022,48 (16) .
131 - 137.

ing: the increase of soluble dietary fiber content and ex-
traction of soluble-fiber polysaccharides from wheat bran

[J]. Food Chemistry, 2015, 180 106 - 115.

XUE Z, CHEN Y, JIA Y, et al. Structure, thermal and [18] FENG Z, DOU W, ALAXI S, et al. Modified soluble
rtheological properties of different soluble dietary fiber dietary fiber from black bean coats with its rheological
fractions from mushroom Lentinula edodes (Berk. ) pegler and bile acid binding properties [ J ]. Food Hydrocol-
residues[ J]. Food Hydrocolloids, 2019, 95; 10 —18. loids, 2017, 62 94 —101.

MA M M, MU T H. Effects of extraction methods and [19] WANG K, LI M, WANG Y, et al. Effects of extraction

particle size distribution on the structural, physicoche-
mical , and functional properties of dietary fiber from de-

oiled cumin[J]. Food Chemistry, 2016, 194 237 —246.

methods on the structural characteristics and functional
properties of dietary fiber extracted from kiwifruit ( Actin-

idia deliciosa) [ J]. Food Hydrocolloids, 2021, 110;

YAN X, YE R, CHEN Y. Blasting extrusion process- 106162.

Study on Physicochemical, Structural and Emulsifying Properties of
Insoluble Dietary Fiber of Cyperus esculentus

ZHAO Xueling', WANG Angi', CHEN Cheng’, WANG Xuanyu', WANG Xintao'
LI Xiuhe', WANG Huifang', DAI Fuhong’, GAO Tiecheng', ZHOU Zhongkai"*, LI Ning""
(1. College of Food Science and Technology, Tianjin University of Science and Technology, Tianjin
300457, China; 2. State Key Laboratory of Food Science and Technology, Jiangnan University ,
Wuxt 214122, China; 3. Xinjiang Sanli Grain and Oil Co Ltd, Tumushuke 843900, China;

4. Guangzhou Puratos Food Co lLid, Guangzhou 511400, China)

Abstract: Cyperus esculentus is a high-quality and healthy crop, rich in nutrients. Insoluble dietary fiber
of Cyperus esculentus was prepared via an enzymolysis method. Compared with the commercial soybean
dietary fiber, the physicochemical, structural and emulsifying properties of Cyperus esculentus insoluble
dietary fiber (CEIDF) were studied. The results showed that the CEIDF had a better water holding capacity
[(14.45+0.19)g/g], oil holding capacity [ (8.21 £0.06)¢g/g | and expansion capacity [ (14.23 £0.12)
mL/g], than those of soybean dietary fiber. The average volume diameter of the CEIDF was (64.47 +
0. 18) pum, which was 56. 65% of that of soybean dietary fiber. The results of low field NMR indicated
The
thermogravimetric analysis showed that CEIDF had a less weight loss and a greater thermal stability

that CEIDF had more bound water, while the soybean dietary fiber had more free water.
compared to the soybean dietary fiber. In terms of emulsifying properties, with the increased
concentration of CEIDF, the emulsion particle size increased significantly. Under the same concentration
of dietary fiber, the particle size of the emulsion prepared from CEIDF was significantly lower than
soybean dietary fiber which indicated that the stability of the emulsion prepared from CEIDF was better
than the emulsion prepared from soybean dietary fiber. Under the same concentration, the viscosity of
CEIDF was lower than that of soybean dietary fiber, while the energy storage modulus and loss modulus of
emulsion prepared from 4% CEIDF were the highest. This study aimed to provide a theoretical basis for
the development and utilization of CEIDF.

Keywords: Cyperus esculentus; insoluble dietary fiber; physicochemical properties; structural

characterization; emulsifying properties

(DL )

’



