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Abstract

Dietary fiber is defined as the seventh nutrient of human beings, which has many benefits for hu-
man health, such as improving intestinal flora, reducing the probability of obesity and cardiovas-
cular disease. Due to the uncomfortable taste of dietary fiber in food, plant by-products with rich
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dietary fiber are usually used as feed or directly discarded. Therefore, it is necessary to modify
them to obtain high yield and high quality dietary fiber. This paper introduces the definition and
function of dietary fiber, and the modification of dietary fiber by chemical, biological and physical
methods, with emphasis on the modification of dietary fiber by ultrasonic technology in physical
modification methods.

Keywords

Dietary Fiber, Modified, Ultrasonic

Copyright © 2023 by author(s) and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY 4.0).
http://creativecommons.org/licenses/by/4.0/

1 58

BB A TG A B3R, AT ZOR BRI Z Rt . Bl 2l TV 2 AT B R AR IR T AR
o ABEUEK, ApERN . O EOR . IR SERRAE[L], XAKMEREE AT IR R . R,
P HLARTIRE . TR SCHA AR5 U7 sUBW I D BEE B i BORBZ BT ORTE . R 4T 4RgiE R 4 50 X
NN AR BRER, BAUCEIEREMRE. S H R EALO ISR K E R E 2 A I Re2]. Y
2 2B R R R AP AEREAT 702, 9IRS FDRIRSR I IS B 2T 4E LR ANFI[3]. TR B 2T 4R R i)
JERLTYE. GRURERLTYE, SRR 4EM B EIRE R2T 4E . H AIxHRE & 2R 4E R 78 3 Z R R e YT
FEELTYE, WIRE. KRR, K. R ACREERIEIRE 2P 4E[1], PRI R 27 2 BEAT Sk A3
TR o TR Fr 2T 4 — L2 Dh e vE £ i U T A R

2. ERAUERNEX Rk

20 t22 50 4E4X, Hipsley [3]8 AR HARTE “REELF4E” o I A NRE 27 4k 2 Fa Xk DLk N ZRBHH 1L
(R (SR . 2009 4, fi & 274k (Dietary Fiber, DF) B & Sk ML 2% B 235 ON: B 10 MR LL E
B TCIIROK BV EY), HASH NN 0 IR VERE K AR [3]. TG & A AR 5 KV mT 4 T
T I £ 47 4 (Soluble Dietary Fiber, SDF)FIAPERE & £F 4E(Insoluble Dietary Fiber, IDF). SDF 512/
REME ARV AR, HER A TOK I AR4E, QiR PRl JTURBRAEIZRNE, AR —%eym2
WA R HE: IDF FEMRA R AR AR, HAE TKILTYE, IDF A5G RE 45 R ) — L

4

6y, WEFAER . RLFUER AR
3. ERLAHENIIRE

Fil B A AEAE AR p e A AR . XA RAE NG TE B R R, SR AL R Gk
KA IR, e R LSS B e, SIS R, (R R[4]. FE B AT DR B s sh, 2%
fRAERA[E], WS BIE P A T, (et HIERRI6] [7]. Sboh, BERA4En B mIEwRE, ai kR
FATR LR B AN E IR (8] B B AR A, I 41 4 B T PR I IR | B8 5 22 R0 H Ve = BV FE[9] [10],
It e B AR ALy IE ] B KA [11] [12] 0 FSEEAE A PR AR B 1) AR AR A i i XU PRI B AR A DR [13] [14] [15]

CUIE SE I £ 20 48 v S R0 A 5T U8 5 BILA P U 2 B A2 ) 400l 2 9% O A7 0 R B3 g e g
JTE s o-VE R AN o R (5 1k 5 i) ORGP RS A0 L DL S ORI L A v ) 1 767 R R R o DR P

DOI: 10.12677/hjfns.2023.122007 50 T S E R


https://doi.org/10.12677/hjfns.2023.122007
http://creativecommons.org/licenses/by/4.0/

Mok %

FEARBEC TR AR i) 80 5 %5 ARG RS B 6 AR AT S8 8 i) SRR g A A A
F1R 5L T 7 T R o JE 5 2 )T B[ 1610 ERUEE i 0 A ) e L 3 R 2 U ' P BB T AR 2 2 R S5
ANERALPE, JCHRR K SRR (R T Filh s WK ) AR B BE 7T o 0 TSt m] DA g £ £ 4 v oK 7y
I ER BT R BN 7 T 8, AEBUE I PR AR ERA 2 9L, ATIERAG RAF IR K YE . AR E
TURMIESE DI RERFE[L7] -

PP RS B R0t N BB A AR AR BE A2 B T HORE s = A Th ReRETE, IDF 274
A NANER K, A SDF 2Lt IDF &G T frdth . 5 IDF #HEL, SDF 7257y T F A 5 4 i A4 2Ry
PERAMIEE, WURBEERE . PURATE PERRERC Y i At 77 SE 9 [18], X T BEAR M B AR A e H i =i
MG BAEEE S, RN i ey, Kkt SR IRE[19]. SDF &R MR
il B 2T 4 it o 1) B LR AR [20], TR SR B 2T 4 o 20 0 IDF [21], PR 5 ZE 5 ek Ab B R $2 71 SDF
i, BRI R IR R AR . L ORI T REEAG R ANVE TR R B AL AT Ry B
42 IDF 5 SDF Z IR LEB, BeE R 4ERK A1 Ril 70 AR LU DhRERSPE, JR il e F 4R (0 dh
Jii

4. BRAHERNNME

N TR H W 2 rh, 2 A KRR (R B Rl BRE. SENIVETT A OGRE), xdk
F i S E R R 4. KR B BB SR AL, &R T RE R IR P H B35 44[3]
PRI, FHREIE I TR RS R B 2T 4R RIS R AT REdr I, SRt S SL R I D e B i Tk o
IR, BL e H e K B & 2P 4E R AL B . BUARTFURIL, 38 S ootk 3 B A B R 27 4,
W SRR S A S RS SRS, AT REE T4 Ihae22]. SEn] ik &
LPYEr RO 1 O HE BT R, AR /N T2 005 RIS R A0 0 AN IR B B AR BT I P R s AR
(102 B AR AL R B AR 2 ] 25 44 [ 23] o

FI A0S S 2P 4E R UM D7 VE AT ARG O =R MBIk, fesid. B,

4.1 WEE

20 R R AR S SR i 2T 4RI S5 M AN T REVE T, it i S AL SU(AHP) AR B, B 3 L 1% Adb
H, RFIAKEE, B RAL A 2 (3].

AHP T] LSRR 4E 3, OB B P4 . RSN, AHP nfLUE S SDF & &4
1 601%, REAKPERUAMEIERGIN T 26%, FVEYEE A S EIN 7 609% [24]. {HiE Meng 55[25]45H, AHP
AEFRHIFFEEAEFT IDF B SRS MO I EL . [RINE, AHP ScMEZRERSAT IDF L AR T AEY) . FRIL e
FRATAYD . SEE A G & DU BT R I3 H T TR

T i — Oy S A, IREFEEIR . AR TR, AR, SRR IDF J
AR ENAFENE, TFERRATEN IDF XK. s BEAER . AR B 7 R0 20 0 B B i W B R
71[26].

B AR Y B A F R R BV 2 DRI AR T R A B AR o PR SO R 2 AR T AT R
Rk 7. Rk A, AT 7y, SPTEALEE . BIRIRAE ). FeTEARE 1M DPPH H H3EiE AR
WHBERE27] [28]. BABREE, HEELREY TRRED.

4.2. =43k
A R R PR s O I A A s TR A T I A B B Y T

DOI: 10.12677/hjfns.2023.122007 51 5 E R


https://doi.org/10.12677/hjfns.2023.122007

it 2%

W BEA 2724 3R B AR SR B il . Wang S5 [ 2918 I 2T 4 2R et 2208 IDF S3EAT 2eh, K I ek 2 IDF
KT VIR FRMDISA B3R BAh, SPE2E IDF BAT BRI B 7 5CHeie 7. RE SRR
BfF7 MHERENGS & ARG & 71 [FIRY, D2 IDF 5 S 2 2R KR A EL R AR, AT
0 PR RE R B H it = BRI SRR ALAR A T e E B AR B F BB R R . Zhu S5 [3010 AR B )
IKRFRAEREAT T4 VREIERIFE R 261 T, ARTRBEBE O S5 (/N R Bk B B R 2T 4E 1) CBC i 1
2.23 fi5.

WA R R AR R RIOREE . NG ZE AT E AN ZZ (3], EATHRRE ™ A K I & 2T 4 1 -
WD, AFEMAED R EES, SRR SDF 20754 Hn[31].

4.3. HIERIE

YRR RA T R BRI . BRNE. Sl BTUISEF B, (R € AR 4R R T A il R
Wigd[3], MR KER B, SRS, SEMGHR. Bk, HSEEE. Pk, fok.
e AR 5 [46]

EE IR TR O DR SR L4 SDF SR, M-SR, o A P R AU AE
[32]; #2744t as IDF MR Faoe itk FUACHEGERI SR TERE[33]; ILHEm T MG S 4F 4 ga e
P£[34].

Wang 25 [35]{# I Zh 2 MU AL BEK B P () IDF. AbBEJS, IDF WTAEERSH. EE ELRT Pb2 (f05 i hE
W45%, SDF &, K&, RRlEAUS SORm S E 1. SR, AR 7 B L ik R
RIEELRE, I AL 5 s e A Y 2

Yu Z5[36] KB, ABRCHIEE ERE TS N IDF fUEPTEALEE 1. DPPH [ 3RS ER AE AL I R
RGMIPUEARE S, (HFE T AR AR 5HANE ML, R R RE S kA i
RIS o X AT A H R I 5 2 ARk v . FRah b R JRLERL

BRI H TR B KR BEESERE SN T[37]. AFF R, B FKE IR
EEERIE N, SIER) SDF: IDF. AARSMH AL ERAL P AN 3 14 T3 A B i [38]

P T ERBE L, WH RS 2 S 4P 4 G B R . ATy AT PE I = fH
(] P PR Bt TS PR AR 25 T IR P B8 0 [39] - AR BT R AR ) 9 SDF A i 38 PR AR H v =g e E [ 7
2% P52 A 2 o AR e P A P8, [ o7 v v 8 P2 I 8 1 DL T T2 94 2 R SDIF 2 58 [40] 0 USR5 F T 25 7]
DAFEAT A B i fr 7 A R4 J[41],  FEH9 SRR a5 B B A 2T e Y 45 2 8 1 [42] -

T2 — PP PR 75, TR, HAR TR & fh R SDF f JIE [ P B o o 7 26 A O
S SDF 5 [43] M AR KR £ 2T 4k 1) 81 7 AT A IR 48 25 [4 4R 08 i £ 41 4 ) #4 B e 14 [45]

5. BAMMRERTYE

TR B AR Y, BEAU LR R A 7 A (2] Ao A B A rh AT B 2 A2 R S B B
ERAEEGY, IF BRI SIS 45 & S B Aok — € MR [17]; BRI 5, )BEE t A
iR ABWPAE . RAERIR. AP EGRRFMMA 2 N TR a4 n bt . (B AR 2 P B U U5 vk
, LA AR AR, REERI BRI Bt RO ESE, EXARREAT Sk
B A B0 el v T 280U S W AR B I R AT, B GO A 7 A XD A /N A2 7 5 W N it 8 3 i 08 Jak
(3]

A BRA %A W FENBL MIABHTRVNE A, B BOR R B AN P IR S
B AL A A BI[4T], B AL 0.02~100 JEAF MR IR AN AN 48] /T 100 T FHE 75 5 v

DOI: 10.12677/hjfns.2023.122007 52 5 E R


https://doi.org/10.12677/hjfns.2023.122007

Mok %

HT &I, ThZsREE M 1 3] 1000 FL/AF-J7 JEK[49]. AL 5T H B SRR o s 78 08 A 440 DR 14
I, AT, SRR FEETIE R, BRSNS mIEE R . SIEESRS RS AR
REEREH, FRAREl. B S A SR W BIYI 0. GO R E B3R [50], AT g1 RN K R
/B I R 35V R U P 0 G S £Vl X TR WA S AN 1 S A AN S S VA B AN e B Y R ol D3
TR, I3 A iR B A B A PERE (5] B8 7 I T AR 2 B R A 2, AR A4 M B 4k . RN 25
TS MBOK AR SIS, (FHReR, o REFEAKME, AP v o 58
IFHLE 3]

EESIN AT A, BAEREIONRE M SR SR, JTER, RS 5 H AR
ARG AT BRATI[52]. JERIE, =5 o] DU G 4 4 1) SR 54, FRR MK, Rl A
ke 71[53]. TK TR [54) M P I A B A TN & 1 4k, AOUE R T Al S v e, A st 7
STEEN, AN AR e, BN T SRR EE A S, B4 GK 1. DPPH kR E SR H AR
PRt Wit m . A 53 3 DM A P AL BT DLEIR KGR FEHT IDF BITSOMEE G, S sk k3L, T g
ERMILR LS, (KGR FEAT IDF B E PR ThRE A ERLL i . 28U, Hassan Z5E[55] Xt &5 AT IDF 3t
7T O, B TR LB A UK AT 4R Th RE AN BAL R P B . AR E T, A AL IDF
I LR IDF B ShRE R ERAL SR, WnRE K F Rl 0. AR A8 7. 5KHESR[51)
AR TH). AESE 3 RO AT R T BT SO AN BE,  IE IR A I A N . HURRE
B ARG E AL TRUR, BEE T NEE 2 A, BUNIRLRAS, IR, REARE, R
FREE T TR B AR B A SR BT RS . BkAh, BRI SRE S, R A AT DL
P& i MR KM 2 £ 4R R A AT MR IR P B 0 A0 SDF & &2[44], VAR ZEFFRE QA4 MFK 1. Rt 71[56]

BEAN, V52 538 W 8 75 B DAL Ath 250 P T BOR B8 A7 s B2 T i 6 21 48 110 o o B2 i s 5 L e ik
BOHATICE . SRR TAE[STILA/INE BR S mbRL, WE9E 18 P U 5 B 45 6 e o) T B 4R R R P i, 466
RS IS B A AERAHE & B SR, HARERM AR ST E IR RE . He S5 [58] MR
S PRI AN VA 1 e £ 2T 4 38 0 B K A (EH) AN R 75 4 B B /K A (UER) 7 VR AT T ek, I xd HLERAE,
IHREFNOR ZE R RE AT T 0F 90 S5 AR W, B AL BE [ v) 0 P i £ & 4 7 8 48 26 W IR B /i 77341 b UEH
WhAF, XAT GRS, KT, BHE A A R A RE P RE 7). Zhang 45K FH P U Al Bh
B2 DR IRz HH R L SDF, 45538 SDF BB #dE . RAKMERIERMPE[S9]. ARFFER, AT
DA AT g FR AR HL SDF,  JF b0 T =R 5. Bk, AR RS . B - BREE LY SDF
R E[60]. SRAEE, EE A AL AR LY, R I AL HE BE AR 5 St HOR A s R IR . B
BEAE— 2 R IR R e P 4R AR K. R KRR A MERE[61] . A ANk, Wei 25 A [62]0F 7 T il
IS A =R A B /N Kk Ry bR VA R T A AL R S R B . 20 R KL B ) 2T A R B Ak
AR TR ERNGE, ERKME. K. FrmtE. 45 S IR RIRE I RIBH B FAC R ) AR R B H 4

B -
6. HILS5RE

R P A A A T S A DR 1) T B SO e 2 4 (R UL 45 ) BN T D RERF I, A BT 5 SRAE SE LA —
SERESE BRI EAR A, X MO R LEI SR MR RAT 237 i, R B A iy I TR ™ ™ A 3
E IR, TRIAE X T IR OR AT AU i S o JR B T AR DO PE A de 26 H AR e i 2 - D ek & i Tl
PASR L) S LR 7 i B BE AR T2, il 2 H 2l 48 KPR RS S 2P 4 oK

HAT, TR A 4E M b i B et cotERE P 4R Tk b4 = 54 T R B BLe ARRIIHEIT
e SRS, DA BE A AR RE AT 4E, IR e iR R A AN R . BREX R e 4Eck

DOI: 10.12677/hjfns.2023.122007 53 5 E R


https://doi.org/10.12677/hjfns.2023.122007

it 2%

PERIWEFEAR R MIRBUT 4R, SRS R, SRR, R BEAE SR BT HE T (B0, XS Bk AT fE
o RERLFYENT LA NISARRE,  (HTG 5 2 (NI PRATE FUR A 5 3L o AL RIS 4 f) 77

E&UH

AR T TS T R R H (202104f06020039) 7 L T AR G134 T %1 42 (20151 T100015) A AE
Tl K 2 B )3 AR 7T B R i SR 5 B 5 H (IMIPY 2021002, IMIPY2022015) .

&E 3k

[1] Yang, Y., Ma, S., Wang, X., et al. (2017) Modification and Application of Dietary Fiber in Foods. Journal of Chemi-
stry, 2017, Article ID: 9340427. https://doi.org/10.1155/2017/9340427

[2] Huang, L., Ding, X., Zhao, Y., et al. (2018) Modification of Insoluble Dietary Fiber from Garlic Straw with Ultrasonic
Treatment. Journal of Food Processing and Preservation, 42, e13399. https://doi.org/10.1111/jfpp.13399

[3] Gan,J., Xie, L., Peng, G., et al. (2021) Systematic Review on Modification Methods of Dietary Fiber. Food Hydrocol-
loids, 119, Article ID: 106872. https://doi.org/10.1016/j.foodhyd.2021.106872

[4] Akhlaghi, M. (2022) The Role of Dietary Fibers in Regulating Appetite, an Overview of Mechanisms and Weight
Consequences. Critical Reviews in Food Science and Nutrition. https://doi.org/10.1080/10408398.2022.2130160

[5] Gill, S.K., Rossi, M., Bajka, B., et al. (2021) Dietary Fibre in Gastrointestinal Health and Disease. Nature Reviews
Gastroenterology & Hepatology, 18, 101-116. https://doi.org/10.1038/s41575-020-00375-4

[6] Peregonchaya, O.V., Sokolova, S.A. and Derkanosova, N.M. (2020) Features of Sorption Interactions of Plant Dietary
Fiber with Heavy Metal Cations According to Absorption IR Spectroscopy. IOP Conference Series: Earth and Envi-
ronmental Science, 422, Article ID: 012077. https://doi.org/10.1088/1755-1315/422/1/012077

[71 Zhu, W., Yang, J., Hu, D., et al. (2021) Removing Pb?* with a Pectin-Rich Fiber from Sisal Waste. Food & Function,
12, 2418-2427. https://doi.org/10.1039/DOFO02829K

[8] Jha, R., Fouhse, J.M., Tiwari, U.P., et al. (2019) Dietary Fiber and Intestinal Health of Monogastric Animals. Frontiers
in Veterinary Science, 6, 48. https://doi.org/10.3389/fvets.2019.00048

[9] Wang, K., Wang, Y., Chen, S., et al. (2022) Insoluble and Soluble Dietary Fibers from Kiwifruit (Actinidia deliciosa)
Modify Gut Microbiota to Alleviate High-Fat Diet and Streptozotocin-Induced Type 2 Diabetes in Rats. Nutrients, 14,
3369. https://doi.org/10.3390/nu14163369

[10] Liu, J., Hua, J., Chen, S., et al. (2022) The Potential Mechanisms of Bergamot-Derived Dietary Fiber Alleviating
High-Fat Diet-Induced Hyperlipidemia and Obesity in Rats. Food & Function, 13, 8228-8242.
https://doi.org/10.1039/D2FO00747A

[11] Tang, C., Yang, J., Zhang, F., et al. (2022) Insight into the Physicochemical, Structural, and in Vitro Hypoglycemic
Properties of Bamboo Shoot Dietary Fibre: Comparison of Physical Modification Methods. International Journal of
Food Science & Technology, 57, 4998-5010. https://doi.org/10.1111/ijfs.15784

[12] Villanueva-Suarez, M.J., Pérez-Cdzar, M.L., Mateos-Aparicio, I., et al. (2016) Potential Fat-Lowering and Prebiotic
Effects of Enzymatically Treated Okara in High-Cholesterol-Fed Wistar Rats. International Journal of Food Sciences
and Nutrition, 67, 828-833. https://doi.org/10.1080/09637486.2016.1200016

[13] Barber, T.M., Kabisch, S., Pfeiffer, A.F.H., et al. (2020) The Health Benefits of Dietary Fibre. Nutrients, 12, 32009.
https://doi.org/10.3390/nu12103209

[14] Tian, M., Li, D., Ma, C., et al. (2021) Barley Leaf Insoluble Dietary Fiber Alleviated Dextran Sulfate Sodium-Induced
Mice Colitis by Modulating Gut Microbiota. Nutrients, 13, 846. https://doi.org/10.3390/nu13030846

[15] Sakakida, T., Ishikawa, T., Doi, T., et al. (2022) Water - Soluble Dietary Fiber Alleviates Cancer-Induced Muscle
Wasting through Changes in Gut Microenvironment in Mice. Cancer Science, 113, 1789.
https://doi.org/10.1111/cas.15306

[16] Zheng, Y., Wang, X., Tian, H., et al. (2021) Effect of Four Modification Methods on Adsorption Capacities and in Vi-
tro Hypoglycemic Properties of Millet Bran Dietary Fibre. Food Research International, 147, Article 1D: 110565.
https://doi.org/10.1016/j.foodres.2021.110565

[17] Gouseti, O., Lovegrove, A., Kosik, O., et al. (2019) Exploring the Role of Cereal Dietary Fiber in Digestion. Journal of
Agricultural and Food Chemistry, 67, 8419-8424. https://doi.org/10.1021/acs.jafc.9b01847

[18] Chen, C., Zeng, Y., Xu, J., et al. (2016) Therapeutic Effects of Soluble Dietary Fiber Consumption on Type 2 Diabetes
Mellitus. Experimental and Therapeutic Medicine, 12, 1232-1242. https://doi.org/10.3892/etm.2016.3377

Dl
S
i
il

DOI: 10.12677/hjfns.2023.122007 54 T S E R


https://doi.org/10.12677/hjfns.2023.122007
https://doi.org/10.1155/2017/9340427
https://doi.org/10.1111/jfpp.13399
https://doi.org/10.1016/j.foodhyd.2021.106872
https://doi.org/10.1080/10408398.2022.2130160
https://doi.org/10.1038/s41575-020-00375-4
https://doi.org/10.1088/1755-1315/422/1/012077
https://doi.org/10.1039/D0FO02829K
https://doi.org/10.3389/fvets.2019.00048
https://doi.org/10.3390/nu14163369
https://doi.org/10.1039/D2FO00747A
https://doi.org/10.1111/ijfs.15784
https://doi.org/10.1080/09637486.2016.1200016
https://doi.org/10.3390/nu12103209
https://doi.org/10.3390/nu13030846
https://doi.org/10.1111/cas.15306
https://doi.org/10.1016/j.foodres.2021.110565
https://doi.org/10.1021/acs.jafc.9b01847
https://doi.org/10.3892/etm.2016.3377

Mok %

[19]

[20]

[21]
[22]

[23]
[24]

[25]

[26]

[27]

[28]

[29]

[30]

[31]

[32]

[33]

[34]

[35]

[36]

[37]

[38]

[39]

Du, X., Wang, L., Huang, X., et al. (2021) Effects of Different Extraction Methods on Structure and Properties of So-
luble Dietary Fiber from Defatted Coconut Flour. LWT, 143, Article ID: 111031.
https://doi.org/10.1016/j.Iwt.2021.111031

Cassidy, Y.M., McSorley, E.M. and Allsopp, P.J. (2018) Effect of Soluble Dietary Fibre on Postprandial Blood Glu-
cose Response and Its Potential as a Functional Food Ingredient. Journal of Functional Foods, 46, 423-439.
https://doi.org/10.1016/}.jff.2018.05.019

ey, SEzd R, R OO R I e A e MR R S SRR T]. B AR, 2020, 41(23): 130-136.

IR, IR, AP, AR RS RSOV X SRR G B AP ARV S S A R e [0, b R L AE AR, 2019, 19(11):
88-99.

SKEFR, Bk, BT, G5 RRKRE LR 4RSI, ok RS I TR R[], KR 24, 2019, 34(6): 141-146.
Yoshida, B.Y. and Prudencio, S.H. (2020) Alkaline Hydrogen Peroxide Improves Physical, Chemical, and Techno-

Functional Properties of Okara. Food Chemistry, 323, Article ID: 126776.
https://doi.org/10.1016/j.foodchem.2020.126776

Meng, X., Liu, F., Xiao, Y., et al. (2019) Alterations in Physicochemical and Functional Properties of Buckwheat
Straw Insoluble Dietary Fiber by Alkaline Hydrogen Peroxide Treatment. Food Chemistry: X, 3, Article ID: 100029.
https://doi.org/10.1016/j.fochx.2019.100029

Wang, K., Li, M., Wang, Y., et al. (2021) Effects of Extraction Methods on the Structural Characteristics and Func-
tional Properties of Dietary Fiber Extracted from Kiwifruit (Actinidia deliciosa). Food Hydrocolloids, 110, Article 1D:
106162. https://doi.org/10.1016/j.foodhyd.2020.106162

Zhang, M.Y., Liao, A.M., Thakur, K., et al. (2019) Modification of Wheat Bran Insoluble Dietary Fiber with Carbox-
ymethylation, Complex Enzymatic Hydrolysis and Ultrafine Comminution. Food Chemistry, 297, Article ID: 124983.
https://doi.org/10.1016/j.foodchem.2019.124983

Park, K.H., Lee, K.Y. and Lee, H.G. (2013) Chemical Composition and Physicochemical Properties of Barley Dietary
Fiber by Chemical Modification. International Journal of Biological Macromolecules, 60, 360-365.
https://doi.org/10.1016/j.ijbiomac.2013.06.024

Wang, C., Song, R., Wei, S., et al. (2020) Modification of Insoluble Dietary Fiber from Ginger Residue through En-
zymatic Treatments to Improve Its Bioactive Properties. LWT, 125, Article ID: 109220.
https://doi.org/10.1016/j.Iwt.2020.109220

Zhu, Y., He, C., Fan, H., et al. (2019) Modification of Foxtail Millet (Setaria italica) Bran Dietary Fiber by Xyla-
nase-Catalyzed Hydrolysis Improves Its Cholesterol-Binding Capacity. LWT, 101, 463-468.
https://doi.org/10.1016/j.lwt.2018.11.052

Jia, M., Chen, J., Liu, X., et al. (2019) Structural Characteristics and Functional Properties of Soluble Dietary Fiber
from Defatted Rice Bran Obtained through Trichoderma viride Fermentation. Food Hydrocolloids, 94, 468-474.
https://doi.org/10.1016/j.foodhyd.2019.03.047

Xie, F., Li, M., Lan, X, et al. (2017) Modification of Dietary Fibers from Purple-Fleshed Potatoes (Heimeiren) with
High Hydrostatic Pressure and High Pressure Homogenization Processing: A Comparative Study. Innovative Food
Science & Emerging Technologies, 42, 157-164. https://doi.org/10.1016/j.ifset.2017.05.012

He, K., Zhang, X., Li, Y., et al. (2020) Water-Insoluble Dietary-Fibers from Flammulina velutiper Used as Edible Sta-
bilizers for Oil-in-Water Pickering Emulsions. Food Hydrocolloids, 101, Article ID: 105519.
https://doi.org/10.1016/j.foodhyd.2019.105519

Zhang, Y., Qi, J., Zeng, W., et al. (2020) Properties of Dietary Fiber from Citrus Obtained through Alkaline Hydrogen
Peroxide Treatment and Homogenization Treatment. Food Chemistry, 311, Article ID: 125873.
https://doi.org/10.1016/j.foodchem.2019.125873

Wang, L., Wu, J., Luo, X., et al. (2018) Dynamic High-Pressure Microfluidization Treatment of Rice Bran: Effect on
Pb(I1) lons Adsorption in Vitro. Journal of Food Science, 83, 1980-1989. https://doi.org/10.1111/1750-3841.14201

Yu, G., Bei, J,, Zhao, J., et al. (2018) Modification of Carrot (Daucus carota Linn. var. Sativa Hoffm.) Pomace Inso-
luble Dietary Fiber with Complex Enzyme Method, Ultrafine Comminution, and High Hydrostatic Pressure. Food
Chemistry, 257, 333-340. https://doi.org/10.1016/j.foodchem.2018.03.037

Bermudez-Aguirre, D. and Barbosa-Céanovas, G.V. (2011) An Update on High Hydrostatic Pressure, from the Labora-
tory to Industrial Applications. Food Engineering Reviews, 3, 44-61. https://doi.org/10.1007/s12393-010-9030-4

Mateos-Aparicio, I., Mateos-Peinado, C. and Rupérez, P. (2010) High Hydrostatic Pressure Improves the Functionality
of Dietary Fibre in Okara By-Product from Soybean. Innovative Food Science & Emerging Technologies, 11, 445-450.
https://doi.org/10.1016/].ifset.2010.02.003

Song, Y., Su, W. and Mu, Y.C. (2018) Modification of Bamboo Shoot Dietary Fiber by Extrusion-Cellulase Technol-

DOI: 10.12677/hjfns.2023.122007 55 T S E R


https://doi.org/10.12677/hjfns.2023.122007
https://doi.org/10.1016/j.lwt.2021.111031
https://doi.org/10.1016/j.jff.2018.05.019
https://doi.org/10.1016/j.foodchem.2020.126776
https://doi.org/10.1016/j.fochx.2019.100029
https://doi.org/10.1016/j.foodhyd.2020.106162
https://doi.org/10.1016/j.foodchem.2019.124983
https://doi.org/10.1016/j.ijbiomac.2013.06.024
https://doi.org/10.1016/j.lwt.2020.109220
https://doi.org/10.1016/j.lwt.2018.11.052
https://doi.org/10.1016/j.foodhyd.2019.03.047
https://doi.org/10.1016/j.ifset.2017.05.012
https://doi.org/10.1016/j.foodhyd.2019.105519
https://doi.org/10.1016/j.foodchem.2019.125873
https://doi.org/10.1111/1750-3841.14201
https://doi.org/10.1016/j.foodchem.2018.03.037
https://doi.org/10.1007/s12393-010-9030-4
https://doi.org/10.1016/j.ifset.2010.02.003

it 2%

[40]

[41]

[42]

[43]

[44]

[45]

[46]
[47]

[48]

[49]

[50]

[51]
[52]

[53]

[54]

[55]

[56]

[57]
[58]

[59]

ogy and Its Properties. International Journal of Food Properties, 21, 1219-1232.
https://doi.org/10.1080/10942912.2018.1479715

Chen, Y., Ye, R, Yin, L., et al. (2014) Novel Blasting Extrusion Processing Improved the Physicochemical Properties
of Soluble Dietary Fiber from Soybean Residue and in Vivo Evaluation. Journal of Food Engineering, 120, 1-8.
https://doi.org/10.1016/j.jfoodeng.2013.07.011

Garcia-Amezquita, L.E., Tejada-Ortigoza, V., Pérez-Carrillo, E., et al. (2019) Functional and Compositional Changes
of Orange Peel Fiber Thermally-Treated in a Twin Extruder. LWT, 111, 673-681.
https://doi.org/10.1016/j.lwt.2019.05.082

Guo, Y., Liu, W., Wu, B., et al. (2018) Modification of Garlic Skin Dietary Fiber with Twin-Screw Extrusion Process
and in Vivo Evaluation of Pb Binding. Food Chemistry, 268, 550-557. https://doi.org/10.1016/j.foodchem.2018.06.047

Gan, J., Huang, Z., Yu, Q., et al. (2020) Microwave Assisted Extraction with Three Modifications on Structural and
Functional Properties of Soluble Dietary Fibers from Grapefruit Peel. Food Hydrocolloids, 101, Article ID: 105549.
https://doi.org/10.1016/j.foodhyd.2019.105549

Daou, C. and Zhang, H. (2012) Study on Functional Properties of Physically Modified Dietary Fibres Derived from
Defatted Rice Bran. Journal of Agricultural Science, 4, 85. https://doi.org/10.5539/jas.v4n9p85

Lin, D., Long, X., Huang, Y., et al. (2020) Effects of Microbial Fermentation and Microwave Treatment on the Com-
position, Structural Characteristics, and Functional Properties of Modified Okara Dietary Fiber. LWT, 123, Article ID:
109059. https://doi.org/10.1016/j.lwt.2020.109059

JEHE, WL, PTG, ZETDES. WIE R R e LT 4R A L DI RE R ASE R [I]. £t ok, 2022, 43(11): 201-204.

Wiktor, A., Landfeld, A., Matys, A., et al. (2021) Selected Quality Parameters of Air-Dried Apples Pretreated by High
Pressure, Ultrasounds and Pulsed Electric Field—A Comparison Study. Foods, 10, 1943.
https://doi.org/10.3390/foods10081943

Silva, M., Kadam, M.R., Munasinghe, D., et al. (2022) Encapsulation of Nutraceuticals in Yoghurt and Beverage Products
Using the Ultrasound and High-Pressure Processing Technologies. Foods, 11, 2999.
https://doi.org/10.3390/foods11192999

Fu, X., Belwal, T., Cravotto, G., et al. (2020) Sono-Physical and Sono-Chemical Effects of Ultrasound: Primary Ap-
plications in Extraction and Freezing Operations and Influence on Food Components. Ultrasonics Sonochemistry, 60,
Article ID: 104726. https://doi.org/10.1016/j.ultsonch.2019.104726

Chen, J., Mu, T., Zhang, M., et al. (2019) Effect of High Hydrostatic Pressure on the Structure, Physicochemical and
Functional Properties of Protein Isolates from Cumin (Cuminum cyminum) Seeds. International Journal of Food Science
& Technology, 54, 752-761. https://doi.org/10.1111/ijfs.13990

SRH, fTER, R Ewg, S PR T R A AR RE AN A R A (D] S ORI Tk, 2017, 43(1):
150.

Singla, M. and Sit, N. (2021) Application of Ultrasound in Combination with Other Technologies in Food Processing:
A Review. Ultrasonics Sonochemistry, 73, Article 1D: 105506. https://doi.org/10.1016/j.ultsonch.2021.105506

Fan, X., Chang, H., Lin, Y., et al. (2020) Effects of Ultrasound-Assisted Enzyme Hydrolysis on the Microstructure and
Physicochemical Properties of Okara Fibers. Ultrasonics Sonochemistry, 69, Article ID: 105247.
https://doi.org/10.1016/j.ultsonch.2020.105247

TRELL, RN, WhRME, . B RS A A S o R TR PED]. R TV R R B AR,
2018, 31(2): 151-157.

Hassan, Z., Imran, M., Ahmad, M.H., et al. (2021) Ultrasound-Assisted Modification of Insoluble Dietary Fiber from
Chia (Salvia hispanica L.) Seeds. Journal of Food Quality, 2021, Article ID: 5035299.
https://doi.org/10.1155/2021/5035299

Kurek, M.A., Karp, S., Wyrwisz, J., et al. (2018) Physicochemical Properties of Dietary Fibers Extracted from Glu-
ten-Free Sources: Quinoa (Chenopodium quinoa), Amaranth (Amaranthus caudatus) and Millet (Panicum miliaceum).
Food Hydrocolloids, 85, 321-330. https://doi.org/10.1016/j.foodhyd.2018.07.021

KRG, DRk, TR, 55 NFEER BN AT R R - IR U IE[T]. AR S5 IR, 2017(6): 22-26.

He, Y., Li, W., Zhang, X., et al. (2020) Physicochemical, Functional, and Microstructural Properties of Modified Inso-
luble Dietary Fiber Extracted from Rose Pomace. Journal of Food Science and Technology, 57, 1421-1429.
https://doi.org/10.1007/s13197-019-04177-8

Zhang, W., Zeng, G., Pan, Y., et al. (2017) Properties of Soluble Dietary Fiber-Polysaccharide from Papaya Peel Ob-
tained through Alkaline or Ultrasound-Assisted Alkaline Extraction. Carbohydrate Polymers, 172, 102-112.
https://doi.org/10.1016/j.carbpol.2017.05.030

DOI: 10.12677/hjfns.2023.122007 56 T S E R


https://doi.org/10.12677/hjfns.2023.122007
https://doi.org/10.1080/10942912.2018.1479715
https://doi.org/10.1016/j.jfoodeng.2013.07.011
https://doi.org/10.1016/j.lwt.2019.05.082
https://doi.org/10.1016/j.foodchem.2018.06.047
https://doi.org/10.1016/j.foodhyd.2019.105549
https://doi.org/10.5539/jas.v4n9p85
https://doi.org/10.1016/j.lwt.2020.109059
https://doi.org/10.3390/foods10081943
https://doi.org/10.3390/foods11192999
https://doi.org/10.1016/j.ultsonch.2019.104726
https://doi.org/10.1111/ijfs.13990
https://doi.org/10.1016/j.ultsonch.2021.105506
https://doi.org/10.1016/j.ultsonch.2020.105247
https://doi.org/10.1155/2021/5035299
https://doi.org/10.1016/j.foodhyd.2018.07.021
https://doi.org/10.1007/s13197-019-04177-8
https://doi.org/10.1016/j.carbpol.2017.05.030

Mok %

[60] Moczkowska, M., Karp, S., Niu, Y., et al. (2019) Enzymatic, Enzymatic-Ultrasonic and Alkaline Extraction of Soluble
Dietary Fibre from Flaxseed—A Physicochemical Approach. Food Hydrocolloids, 90, 105-112.
https://doi.org/10.1016/j.foodhyd.2018.12.018

[61] Martinez-Solano, K.C., Garcia-Carrera, N.A., Tejada-Ortigoza, V., et al. (2021) Ultrasound Application for the Extrac-
tion and Modification of Fiber-Rich By-Products. Food Engineering Reviews, 13, 524-543.
https://doi.org/10.1007/s12393-020-09269-2

[62] Wei, C., Ge, Y., Liu, D., et al. (2022) Effects of High-Temperature, High-Pressure, and Ultrasonic Treatment on the
Physicochemical Properties and Structure of Soluble Dietary Fibers of Millet Bran. Frontiers in Nutrition, 8, Article
No. 1172. https://doi.org/10.3389/fnut.2021.820715

DOI: 10.12677/hjfns.2023.122007 57 T S E R


https://doi.org/10.12677/hjfns.2023.122007
https://doi.org/10.1016/j.foodhyd.2018.12.018
https://doi.org/10.1007/s12393-020-09269-2
https://doi.org/10.3389/fnut.2021.820715

	超声处理对膳食纤维的改性研究进展
	摘  要
	关键词
	Research Progress in the Modification of Dietary Fiber by Ultrasonic Treatment
	Abstract
	Keywords
	1. 引言
	2. 膳食纤维的定义及分类
	3. 膳食纤维的功能
	4. 膳食纤维的改性
	4.1. 化学法
	4.2. 生物法
	4.3. 物理法

	5. 超声改性膳食纤维
	6. 结论与展望
	基金项目
	参考文献

