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Abstract

As akey by-product of wheat processing, wheatbran is rich in dietary fiber. Its high-value utilization
is of significant importance for promoting sustainable agricultural development and meeting the
demand for healthy foods. This review examines the role of wheat bran resource utilization in re-
ducing agricultural waste and fostering a circular economy, while also exploring its value as a func-
tional ingredient for dietary intervention in chronic diseases from a public nutrition standpoint.
The article systematically reviews the research progress on breaking down the compact structure
of wheat bran and directionally enhancing the yield and functional activity of soluble dietary fiber
through modification techniques such as physical, chemical, and biological fermentation. The arti-
cle first analyzes the initial structural characteristics of wheat bran dietary fiber, and focuses on
elaborating how modification techniques such as physical, chemical, and biological fermentation
can effectively break down its compact structure and significantly increase the proportion and func-
tional activity of soluble dietary fiber. After modification, wheat bran dietary fiber demonstrates
excellent physicochemical properties and diverse health benefits, including the regulation of blood
glucose and lipid levels, improvement of intestinal health, and enhancement of antioxidant and im-
munomodulatory capacities. Furthermore, this review discusses its development and application
potential in staple food products tailored to populations with different health needs, analyzes the
technical challenges encountered during industrialization, and outlines future development direc-
tions. The aim is to provide both a theoretical foundation and practical references for the compre-
hensive high-value utilization of wheat bran dietary fiber. In conclusion, the key to successful in-
dustrialization of wheat bran lies in addressing core challenges such as controlling modification
costs, optimizing product flavor and texture, and establishing standardized efficacy evaluations
based on evidence-based nutrition, thereby bridging the path from laboratory research to large-
scale market application.
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1. 51§

Zxk, AP NEIN TR EZR W), &S & 4P 4E(dietary fiber, DF), {EH s {EACHI ] — E ™ LR
R[1]e TR, BRI . DIRERFEIZ YR SRS HER 2™ BT A, Z Ak P 4E IR R B
RIS, A8 RO PR R R DB R DO RETE fr RO RH 2] BRI R {EALRIAT, AT
AV AE P BE R SRR SIS Y Ay, R RET 9 H i R R T B e SRR Bt UF A AU I &
fERRTT R3] AERVEHI X AT S IR ES AT, MERAO R PR SRR SO . 5
UEIRIIE , ¥ 938 0@ RE R A TR SR T 326t R AR - BAT WA g R 2 AL P D BEME OB 75 SR B8 (4] SR
MNZE SR B i B B b R e R I R TS T e SR SRR, PR AS D2 M P o e, FLt R tha i 7 i 11 JR
T AL S5 K452 S B B RE . SDF ¥ AR £ o 0Bk PR A PUE IR IR 7 I s A B . R et
U VB SRRSO DURAE R A v i L D e 1 RS e et RAS OV E 22 [5] (6] BRlIE, &
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G M FE GBI TE 20 7 ML S AR A R BAR OB ASCBAE NG EAL . DhReReE. 7 BT
fE RV PRI DU A GE L, RS8R USRI oWt e, IFHR AT H b AR B AR P ) S BRSNS R R
JETTIA, LIS 22 kMt fr 27 4 1 T (B AR LB IS REZR S S 2% . ASCH et AR, it
111 18] W 3t e TR B L Zh e, SR A RS s hBE AL RO R O B R e ABFI T 32 B8], B
T B R ALt b, WO AT Rl e A R e B b A R A

2. ERERAULNGHRIT S4B
2.1. EHRERAHEMISMIAMR

TEWIIEMIER b, FERR— AR R R R, FEABINZORE . PENFERBRE, KR

AR R 7], Ho, #IREE SEAR. LRV, SFRMENS. HZO0mRS 2 REEL
Y, MR A B EL 35%~50% (8], {HH R AR B LAIASIE P £ 21 2 (insoluble dietary fiber, IDF) A 3,
5 EEATIE 90% LA b, 1 AT VA TG £ 4T 4 (soluble dietary fiber, SDF) & &HUK, 105 2%~5% [9] [10]. X
“t= IDF, {& SDF” HIZ5tRR & T D geAetE MR CUEK, &L seBl s E AL iy o a0y
RV VAN YE R BRIE  AF IO LE B B B S S5 4, T AR B g b, P s /N2 R T A
HIVE 1] X PR LS TR | RIRZE R AT A BB AT 3G I S AR AR S5 A AR F , AEZE U 5 BB IR AR
¥ T 5 5 v P AR AT B 5 s RV 1 v R AR B T R U THT 2 PR

2.2. ZRERAEGFT

WFFUE R A e (AR AL AN iE . XS AT S SR XS 22 &k DF S5 M E AT RAE[12]. K
BPER) IDF 4580 RIECIE[13]. Wik, HEMTHAAGIR . 240, T e s R RS,
1, SRR, LERIBUE R, X2 H DD RENE SR K 25 K HE A [9] [10] [13].

23. EHERAHESMERAREF SDF L S5Th#E
NV $E% SDF S RAMBEIRett, W, . AW RIRE SRR Z R HI[14].

2.3.1. £YEEEEREY/EEE)

KBRS SR EE BSOSk, FIRBEARES]). FEKAEE16]. 99& F M
W17 FLERH S B 25 R B[ 18], REA RUIAAR IDF. 140, WA KB SDF /5% M 6.25%3% 5
22.38%[15]; #AFE 4B R 1T 2 0] fif SDF 15 RIAF 25.78% [19], PNE AN H K SG, RIETER: & 44
(SDF) & &1 92.0% [20].

2.3.2. YIEBMLEE

PRIERAAL . Z6750B0E . AR . B E I AL A RN B SRR B B RO IR 4T 4k 45 4, $27% SDF
SR 10] [13] [21] [22]. B0, &M TS 22k DF IRREK A0 e 1 535 g [21] . i
HIISERAR, Z%k DF Sl 7 A “80% IDF” 2| “w&iEtE SDF” 45548, SDF /& Lbn] 42 7+ 4uf%,
FHIDRERFIE ) RERBEE 1 BEAH[9] [10] [12].

233, REIKMBARNER PSR SIS

R IEEAEARTT SDF I, 3 FEBE26 A AR MO R 2, T RS ) B2 TE RO s e
T BT (R e 2 B P M), 0T TP R AR R T ELDR 38 7E R R
TR A F R BT AL. HoA Jon R 2 KR F B
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3. TRERAHENBLTIRESE AT

PR 2 %k DF, JUHAE SDF, FEBUH Bl 22 DhReRrtE, FLAT B U . ok I A A0 o i 1 f e 55
Thg, EHANThRETERCR I OB FTAE 23] oAl BeRlas 1 2l = AHLHI KL YPENLE. ke s
PRI LR A A L o

3.1. iFaVERA S

UM JE 2%k DF RiK 77 Femite. AR 0. IS ARIESS BB 4R TH9] [10] [13]. XUk EA B T 0B &
w TR SERVA IR, FETEAR A A G, TR A SR TR AR S . Lyly 55LL 19 44 18~30 %5 fi
REIBE NG, RCEURR. Fkk. #3E p-H TE0E =R A R B SRS B 2F 4E OBk, Toer4Eror!
JAFE AL, I 10 4 EFRME 120 205 Py v I S AR DG T8 M, 22 8kJ0R B IR it 42 T I A5 (area under
the curve, AUC) & T ICEF4E R, 22 BRAORE ) v g JE il 28R THI AR BRI o T R 4R 4ROk}, (HTEREREAR R AR
BN Gt B 7KF(P = 0.085), FLARME RN A 5 55 KRBT TN [24]  FCRRZKIRI 0T T 2E 2% B HE
BN BERG A ERE TR, X R MR R . R T IR E R R A (BRI B ER), AR
PREE T /K B2 IR A VRO & SR A BN, FL(12%~45%) 4R A AP0 mT Rt s T o
HERG(6%~9%), [ KITE T FLA(82%~83%) HINE T 14 A LU B T 4 SR B8(56%~59%) T V2 [25] -

3.2, BiE AR S

F2ER T DL A A B T . W PR AT S S AR 2B s E R T A AT LR R T L E A
&k SDF X o-TE¥yBEA o-H1 %1 0 1 BEEAT w10 (S8 S PEAMIVE L, REAT OS2 Ve M ¥ 73 fidk 5 e [26]-
[28]. SDF R ELHER A 205, FH IRl B bebs, {3 20 B A 1818 28 e T IA 88% [2]. W= %k DF
AR TH i P HUIETE R (resistant starch, RS)HJLEBI(HR T 20%), FF 2 2 FEAIK I 26 55 1 & ITE R 7K il 2 A0 13
il 14 2E i 2 (expected glycemic index, EGI) [2] [28] [29]. sh#)Seia A SMRIITIESE, $AFZEK DF o
3 PRI S5 IR W (i AU 1375 2R /K [27] [30]. FLAESR R A MR IPE R, S e 8/E i A R
P JEC 4 77 A 4 8 JE U B2 (shoort chain fatty acids, SCFAs) AL AR AT Hz, 1M A R O IE I B 2 5 R 57242
RS =g I A

3.3. EHmAS S

2%k DF, el 2 Bk 1) SDF, X AHEI NS L PR BN F AT BLm AR I BE 73[2] (1310 I AR B4 FH A A
LB e T S REAG S AR, K IH R QS AR, PRI 7 2 B T e A T i =R O RCR[10] [31].
AU A A S5 S MR I SR ALI[32]-[34], £ Yan B)—IBFFCHABL, 228038 1
T R FA) 200 AT (A ) e ¢ PR M PLBR AT B8 A 2 52, SRS 1 55 s BRAT ZE O M A R ) B A O, X I
AR P AR S IS A B H i = BRI PRAR[35]

34. BEFERRSBATHER

an AR TCREIE AR F R DF 2 KM DIRez —, BFEIEIE SCFAs F=AE . LA B A 45 1 R 22 A {5 s
S8R R EHIHI[36]. RANRIESEIG R, 5k DF fepi it mk i, A KENCR. Nk TR
% SCFAs, [ARH7E pH H, BB mIEIREE[37] [38]. 2%k DF fE S35 1 INE 28 B AT E 5, [H
B FREAK39]. KM 25 DF X BRI E N E35[27] [39]. sh¥sEiRirse,
F %k DF Redi i (Al /N BRI S Sk SN &, 4t e i B HE st ([ 10]. [RIE, & Rgdd Rt
B F(IL-10). N KB T(L-6, TNF-a, IL-18)/KF, B3 DSS %S4 17 4:[10].
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A%k SDF Hh Pl iz fH A ZEHE (Arabinoxylan, AX)FIRSAHE5 M (AP BRRRAE M . BRI L. 701870 A0)
BRI 2 AR TR R AR (40] (4100 B0, AR 75, ARBUREZ R AX S8 5 OSSR 1 AL B A A
e HHEE 7K AR A T il 2% G0 P D9 B iz 11 SEWE AN BT B0, R e it R B MR T R A A p (421 LA, A
FORI, A BRIRIZE R AX BRIE A I RT DA 25 118 2t A T LB AT T R B0 B8 AR X =R
XTRERT TN BRBA Z AR B SE AR AR T DU, H R B 2 5 R & R A = R
AR A5 5 BRI T BRI [43]. PRI, B 1% SDF RRSRSE A, W SEBb Has A uoRern) “ &
EBet” A R REE S N K.

3.5. HRmEA NS REEY

RN AP I R R IR I T AR Y A B B S T B, A AR 2 B B I 4R B B S5 R [44], TR
I EHEZ RV, XL R P E N AR T bA, %2k DF A& DPPH.
ABTS+. F25E H H2EIEFRAE J1[9] [10] [13] [45]. Bb Ak, BF 503 B 2ot J5 1) SDF REBE W41 il RAW264.7,
Rt NO. B E A AL B S S 5 X1 () 73 W, R IR R A 1R B2 YR 5T /0 [13]0 XAV BRAL T AL I A
B 2R G, SN T S R RN, FEIN 1 ILAE D RE I B b A G e 70 7 T R R 7

4. SARNARABNERT R KSR

BT LRI, 2%k DF APRSHER ] T AN @ B AR SR I BRI A . B, & W6 H AR ARERIARZ Do
REVRR(anhE . FEG. @ fE), #EmEfemst. @k, UirSEam B a8k, EHRSE , KREET
ISP TFB, MRS LRI R I B 540 5 R RS [ R, PSP R D RE S5 TH S 32 B2 . ndE
Biisra Solmaz HIATFTHY, SRR i b K 1 S5 A8 8 AL AL BE e AT RIR T2k B Bk P 8 is PR S5 1 ) 5
B, IR AR K, T R T IME D REERLR - e i T T AT R AR (40]. T ERIALRY], B
AE SR IS I E A A DA R W SO, BT 2 B AIK. 7E David Zeevi [IBFFEH, AdAITHIBAAE
800 NBAZHZELL W I 1 o — A A I BE K, U 10 46,898 WA S, I S LX) it £ #) S 2
FAAEIRRZE S, IR AR W B @ B R T BEATBR (4710 ARRAGTF AT [e o7 0 2 s s IR ik, BRI
ARAEAN RN TR B i1 T AR S5 AR R Y, e I TT AORe B S5 R 22 2k DF BORL, B HERCAS XK, 2
L “RIR SR MG —GE ). BMEIRTAERA T Emmin &g 50 REE GBI, N 5s
(D) AR SRAVRE:. BEWSGE GO AL, SeRL e, (2) BT ER: SaKRAER LR
FER, BEERM; (3) LEMM: AR AR A (A R R AL ER fe it . WAL EBF I ER, &5k
Table 1. Development and implementation of wheat bran-supplemented staple food products tailored for different populations
= 1. SN AEAENRAMERER~RTLSEEK

— ANy
HAs AT R

ERBHITK REDARE R 5 IMERUE e AR R AL

AX AU M ey Al
Jo 3 R R AN i — M

IINE: Mm%k SDF si R B %k
BHIEE K GLE[28][29].  WINE 6%~10%7] 2 3 F&1IK eGI

Gl i AT LA N R

;?E%;m%,%% £ 123k [48]-[50]. [28] [29]. g;%g;?gégégﬁ

Q%Aé' R R A EAPT51] wﬁ=%%5ﬂ%i%ﬁiﬂﬁﬁim@ &%%%mmw% x
s [52] R AT A8 s MUK AT B 55 2T [30] e e A

[53]. TR RN ER B R HCDUAR I 42

HRE R EH [54].

DIREUAE: P f AR RM AX H] L@ AR AR EdE it
JHE B HER SRR B BE F[2] [16]. & s Ta], AL BENRD
WEER: H#iE. FEan, REYTER 5 425 i 40 el 1 3
5 PR BUR[51]. M RE A 1 AE [ EEHE 561

oo 1 PEAR k48] KB
PR  HEREIRE, R[5S, BERLTYE
NHE ] A ORH2]
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Bk

REFE SRR BoR: BRI B R R 0 s
Gy a7 ) 7 TESRL/THAL) (48] EEFAESKIM, IRTHEESZE[48] R SCE AX B G HSUEFT
EUReE SERIER [50]. m4PRT[10] [49]. FIFH[59], FPAENIRE O/, M
LA B [51]v BEELF4ErHE Dhai: ZhPseieir A, A FRE%IE pH, #IHIBUR R [60].
Fr157]1 [58] PRE. U9 R BAA[10]

AT W ECR R p- RE RT LOE B E AR R

Sl g ST B GRELISONGR O AT ERA T A
oy e, @0 W BIIRIATIE 18% 9] GEiRtE, 7 SAURBIT A
ol gy PRERERN gy e ARG IR AL SR, A

W A[13] [61]. 9% J1[62] [63].

DF (B AR AL B ELESRTH NI LR AT R, & “IK” A%, REmHET S5k
JERiR, HREMEE —RIAA I MR A MR REME S, WA ST R, BLERTR T K
R FEARR UG RT, HAETA B OO E R | AR A R RIBUIR, T AR AR L i I
B AN M SR A R R T T, BRI A LB TSI, BRI AL BAR

JUE I ST RATI 2 R ON R, (HAKE S TR “RGHEE IR ik, BIORRICRET 4k
A RO R BE ) “ 250 T AR HE T o ST 3 PR 22 AR A o, T VR0 AN [R) G P T
Xt SDF S5 A4 WA RAFAE . B4, 2 BB R B BT rh 3 IR R FE AL 64],  Honh AX RO T E 0o,
BT AX SRR R B 651 T AL RE NI hJDUT B R IR SERE AX M 30 B8 £, mTaE I i
IRCUESEHLE FBHR[59] [66]. ML “45H - Blf - ThEe” —Julkaliimise, Kz sker4e N “ 2 e
BokL” g “AMEEFRT IR .

5. R ERE

B EAAECA R R “MH4” , MR mBEARREE, OB — g . Thae
e TR S R R P T e RO . M “75 IDE” 2 “w5 SDE” (SIS, RHEK, W, 25
A CEERL O T RE ST ILER T DGR . XTI 2% 18k, PP SRR ES, CHRRNEL K. . 2%
TR R H A A BOT %, AR e T HOR S . R G . A mE R T
W PR RS TR T MRS S E NI ECR 5E BRI RE . ARSI 70 nT DL A Xt
G L HE RGN AT P [67]-[69].

it £ 27 4 A RE T AR LR B[ 70]-[76] MBI ZZ BR AT 4R AT P A, ARSI FIT RN A ) T ARG HE
BT AR TR R AR AL S 2SS 7 T . R AN RS54 DF S5 (B 45 R (e e v . S de
oM R R WFAT[77], 2Bl “Ediik” BoRHT R . RSEMC A& T i RS XUk (3 B, JF R 58 5
B o B2 I SRR R = o ST RUME 2 Bk DF (W EARME . 22 S ThIGHN G, ATismdE N A
WEABE B LA B 1 T Ak S A, o5t (22 5k DF 38 v] LAy — i H 5 AT SRR R 48 F A BT 78] -
AT RO RS HT S P BE Y ], SRR S A e BRI SEBUN “BIFE T B s A EOR” BISENN
5, A RAE RS AR R Y E AR F A0E BRI E

E&InE
T B2 KR S 0 H (2021ZD004) .

S50k
(1] SRt ST ARV I A BN 2P 40P 5 2% FC o0 T L BR PR LU 21D]: (L2 i), A 7t
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