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Optimization of Ultrasound Assisted Extraction Process of Cyperus
esculentus L. Starch and Its Physicochemical Properties

LU Chenglong, ZHU Chunyang, WANG Dong, DONG Ziyan, XIA Zihui, ZHAO Shitong, ZUO Jinxiao,
TIAN Shuangqi’

(Grain College, Henan University of Technology, Zhengzhou 450001, China)

Abstract: In order to obtain the optimum conditions of ultrasonic-assisted extraction of Cyperus esculentus L. starch and its
physicochemical properties, this paper studied the optimum conditions of extraction of Cyperus esculentus L. starch by
single factor and response surface experiments, and studied its physicochemical properties by scanning electron microscope
analysis, Fourier transform infrared analysis, X-ray diffraction analysis and DSC analysis. The results showed that the
optimum technological conditions were determined as temperature 30 °C, time 50 min, liquid-solid ratio 15:1 mL/g and
pHS. Under these conditions, the extraction rate of Cyperus esculentus L. starch was 92.22%+0.99%. By comparing the
physicochemical properties of five kinds of starches, such as Cyperus esculentus L. starch and wheat starch, it was found
that Cyperus esculentus L. starch granules had a smoother surface than other starches, and the particle size range was
similar to tapioca starch, sweet potato starch and wheat starch, which was obviously smaller than potato starch, and the
particle size range was 2~15 um, which was in the middle and small level. The stretching degree of C-O and O-H of
Cyperus esculentus L. starch was low, and the stretching vibration degree of C-H was low. The crystal form of Cyperus

esculentus L. starch was similar to that of most cereal starches, and belonged to type A starch. In DSC experiment, the
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starting temperature and peak temperature of Cyperus esculentus L. starch were only lower than that of sweet potato starch,

and the ending temperature was lower than that of sweet potato starch and corn starch. The results showed that the particle

size of Cyperus esculentus L. starch was relatively small, which belonged to type A starch, and it was not easy to hydrolyze

compared with type B starch, and its amylopectin structure was more.

Key words: ultrasonic assisting; Cyperus esculentus L. starch; extraction; physicochemical properties
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Fig.1 Effect of temperature on the starch extraction rate
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Fig.5 Response surface and contour map with significant interaction



343 % 5 181

BRI , % B R BIRIBGEIS S T AU S R AR - 197 -

PHZ 30 °C, BFESA 50 min, BCEHEE 15:1 mL/g, pHS,
HAARAR, RIS R E R 3 WS, 1 &2 38
PEBCR TN 90.83%. 92.79%. 93.05%, FI{H AN
92.22%+0.99%, 5 B FUMAEAH Lk, AR IR 2224
N 5.69%, TERIHESZI0HEIN, 7 22 mT 17

2.3 HPEIEMAIRLERE

2.3.1 FERHBBSYT  TER IR NIGE T B
FHIEP, W, RiAR dn/ N DERS T FH T ETERY
FLA= W BRI TE R KA RL SRR, & 6 fr s, AN
PRI ITER IR A AR S . DIES B,
EEIE . ZHATE . #IETE . WoPIEAE, ] DR R
SO S TE A AR SN, KIEL 6 FTLAH Y, 4T3
TEA IR Z2 Ry 2 BRIE HL A0 MR Eh A8 SE pe A ks Sk
BeZEI s AR Uk 5 21 B 5 Uk AR5 /N
22 VERYRIURL R/ INAS—, HL RO £ Jid ~F-HR ;s T v B 3E
Ak S BPERIE, LD, BARYEE 2~15 pum, 5F
TRUHE 25 N I — 350175 TROK GE Ry ok 5 22 AR 4
14, FRAFARBRLCABRIE . 5 HE HAE AR, ihib
SIEMIRAE RN, TR/ TN TERS o

|

10 pm

h S N

Bl 6 Ivh ELAE A RRER A L BE1AT (1000%)
Fig.6 Scanning electron micrographs of six kinds of starches
including Cyperus esculentus L. (1000x)
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Fig.7 Fourier infrared transform diagrams of six kinds of
starches such as Cyperus esculentus L.
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Fig.8 X-ray diffraction patterns of six kinds of starches

including Cyperus esculentus L.
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Table 4 DSC gelatinization thermodynamic parameters of six
kinds of starches including Cyperus esculentus L.
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