R EmiB Modern Food Science and Technology 2023, Vol.39, No.7

BEHDE S ARSI EN S ERE R T4
T2 amBRtEe

MR, Y, BSOS, BEET, ARG, AnE, ZE, JHERES

(1. ] RERUAF IR E R o TR PT, KLLMD RR D EEZRE, | AER T LEEXRE,
JOERSM 510610) (2. 7T ERGEATRAE], A5 M 510450) (3. F&TRMAFZHTIZ, #dFit 415000)

WE: ITHA L L) FHRiE AR, KRR E ) B AR & LS RIS 4 4 (Water Chestnut Insoluble
Dietary Fiber, WIDF ), @it FZ&XIH KA AW FnE. Fhirk. A5 3%t WIDF J2IE 6800, K6 LRk LY
HATHAL, TR EFeAT0 TR B £ BB £ R 60 R EAF R 5 ke AR, AT Rfd T8 A e, SRttt s 26
BirE 4RI WIDF 6900/ Ahhedte, L RE: &35 WIDF RIRF 425 ALBAM I ZE (P<0.01), T8 TAHAR S Hi8) 5 4Bk
WIDF 693 SBATFRAT AT A TN, HAAFRIRAE T L AS: B E 54 9%, AHRob 1:15, BEHF 320 W, bt TitsTie
iEiREE, #73] WIDF $2I0E 534 67.60%, AR E 68k, RIERE 107.36%. WIDF 693K A4RA 34.33%. 1B BRI S
A 35.77%, TR A L E ) SR EA R A — AT IR,

ERER: AR, DS, AR, MR

XERS: 1673-9078(2023)07-177-183 DOL: 10.13982/j.mfst.1673-9078.2023.7.0987

Process Optimization for Ultrasound-assisted Composite Enzymatic
Extraction of Insoluble Dietary Fiber from Water Chestnut Dregs and

Quality Comparison

BU Zhibin!, ZENG Jing?, YU Songwen®, XU Yujuan'’, ZHOU Xiaoyu?, YU Yuanshan®, PENG Jian®,
HUANG Jianheng?

(1.Sericultural and Agri-Food Research Institute, Guangdong Academy of Agricultural Sciences, Key Laboratory of
Functional Foods, Ministry of Agriculture and Rural Affairs, Guangdong Key Laboratory of Agricultural Products
Processing, Guangzhou 510610, China) (2.Guangzhou Zhouxing Food Co. Ltd., Guangzhou 510450, China)
(3.Changde Academy of Agriculture and Forestry Sciences, Changde 415000, China)

Abstract: Water chestnut insoluble dietary fiber (WIDF) was prepared by Ultrasound-assisted enzymatic extraction from the by-product
of starch-type water chestnut, dregs, as the raw material. The effects of composite enzyme dosage, solid-liquid ratio and ultrasonic power on the
extraction rate of WIDF were investigated by single factor experiments. Response surface experiments were designed and performed to optimize
the extraction process, the main factors affecting the indices and the interactions among various factors were analyzed, and quadratic regression
models were established. The obtained optimal process parameters were optimized and verified, and comparisons on the quality and functional
characteristics between the WIDF samples extracted by the traditional composite enzyme method and the optimized method were made.
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The results showed that the established regression model of WIDF extraction rate was extremely significant (P<0.01), thus, the model could be
used to analyze and predict the extraction rate for the WIDF obtained by the ultrasound-assisted enzymatic extraction method. The optimal
parameters obtained after process optimizationwere as follows: enzyme addition amount 9%, solid-liquid ratio 1:15, and ultrasonic power 320 W.
Verification tests were carried out under such conditions, and the extraction rate of WIDF was as high as 67.60%. Compared with the traditional
composite enzyme method, the extraction rate of WIDF under optimized conditions increased by 107.36%, with WIDF’s water-holding capacity

of WIDF increasing by 34.33% and cholesterol absorption performance increasing by 35.77%. This research provides a theoretical basis for the

high-value comprehensive utilization of water chestnut dregs.
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