Journal of Food Science and Biotechnology FASEFL 1B BE30H | 2026F 1 A | ERS5EMHEARZR

DOI:10.12441/spyswijs.20241109001 [XF 5] 1673-1689(2026)01-0165-08

e 73 T 5E 55 2 A 0 T4 1% RO 52 i

mER' REW” E #'

(1. FFBRRRZFERSEMIEFRR, 2T FFKBR 161006; 2. FFBRRAZFEMEERM IR T
TITREMEDD,ERT FFHBIR 161006)

WE:[BW]ERIMAE T X miF b m TR 0. [ F5E]R A MDA Ok & 22 fo B8 A 20
3T AT ERAITRE, SN ABRRE T XS b ahFhl KEFE ANFRE ATHEF oL
HHOH R [ER]IERA LG T IR, B RH SRR THARG LR DR, FHERAT 7457%,
MAA(tan ) B F K R Z 4@ AR E ARMEAEFEHITEFRS, AR T 9.27%.15.00% =
35.00%, A B AT e h PELSREN D HENZ KBRS R, MR ERE HT 20 <h M
38 T AR T m R R oA, BE T b AR A9 R K M 45 2 (water absorption index , WAT) . K & 1 45 #
(water solubility index, WSI) & &% ik # (swelling power, SP) , % A # 7 7 13.04%.2.05% #= 10.19% ; % & 2 Br
wom AR RN RAEEYE AR, 5 AR T 65.00%.80.00% A7 69.35% , B MK AL ik T 2
HPELRNTHEHMEES. BRARERT IR ENTEFRARFHURILNEN, 2ZRE T HhREFH
WAL WSI.SP, % A1 3t T 73.72%.36.13%.48.21% #7 92.55% ; i 4k 32 B 4| & ) 49 5% % | Jc A5t 4 H1 T %
T 18.85% 42 8.06% , H.tan o 1k , R £ & A THMEF B E R R [ ERIAA R T X AR T ERNEWT 2 h
TR AMTEATREAR ST ARET AE,

KBEI AR A O Rk T 8 e T

Effects of Modification Methods on the Processing Properties of

Cyperus esculentus Powder

SUN Xiaowei' SONG Chunli* REN Jian'*

(1. College of Food and Bioengineering, Qiqihar University, Qiqihar 161006, China; 2. Plant Food Processing
Technology Engineering Research Center of the Ministry of Education, Qiqihar University, Qiqihar 161006, China)

Abstract: [Objective] This study aims to explore the effects of three modification methods on the processing
properties of Cyperus esculentus powder. [Method] Three modification methods (superfine grinding, microwave
treatment, and enzymatic treatment) were employed to process Cyperus esculentus powder. The effects of these
treatments on the processing properties including oil holding capacity, hydration properties, textural properties,
and rheological properties of Cyperus esculentus powder were analyzed. [Result] In comparison to the native
Cyperus esculentus powder, ultrafine grinding treatment increased the specific surface area of the powder,
enhanced the oil holding capacity by 74.57%, and significantly increased the loss angle (tan J). Additionally, this
treatment significantly increased the hardness, cohesiveness, and chewiness of the dough by 9.27%, 15.00%, and
35.00%, respectively. Therefore, the ultrafine powder was more suitable for producing foods requiring a lower
gluten structure. Microwave treatment promoted starch gelatinization and increased the mass fraction of soluble

substances, improving the water absorption index (WAI), water solubility index (WSI), and swelling potential
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(SP) of the powder by 13.04%, 2.05%, and 10.19%, respectively. Additionally, the cohesiveness, elasticity, and
adhesiveness of dough prepared with microwave-treated powder increased by 65.00%, 80.00%, and 69.35%,
respectively. Therefore, microwave-treated powder was suitable for preparing paste-based foods. Enzymatic
treatment loosened the starch structure and created a porous framework, significantly increasing the oil holding
capacity, WAL, WSI, and SP of the powder by 73.72%, 36.13%, 48.21%, and 92.55%, respectively. The hardness
and adhesiveness of the prepared dough decreased by 18.85% and 8.06%, respectively. Additionally, the lowest
tan ¢ of the prepared dough indicated that the modified powder was suitable for preparation of brewing foods.

[Conclusion] The three distinct modification methods significantly enhanced the processing properties of

Cyperus esculentus powder, providing a reference for its potential application in various types of food.

Keywords: superfine grinding; microwave; enzymatic method; Cyperus esculentus; processing property
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Table 1 Effects of different modification methods on texture
properties of the dough prepared from Cyperus

esculentus powder

et N PR gtE/mm AN HNE /N
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Fig. 4 Effects of different modification methods on rheological properties of the dough prepared from Cyperus esculentus powder
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