MREmBE Modern Food Science and Technology 2025, Vol.41, No.12

AR B RIRA RN EE YR RIAR

BER, KIS, BB, EwmE
(1. M DA R FRGFR, RN 521000) (2. - RA RLAFRELE R S TR,
RUERHIAARR B ELIRERE, | AERSRMLELREE, KM 510610)
. AASIRREFRELESR®FIR, T &R M 510520)

WE: HEWRRLPNAFMREIL N ERERAL, RIARE A2 S ¢ TRBA F LR PRBRERIL, Tk
BMFRRCR—LG RESMKR FHEZHEERRS. HITRBRFH RPN, FTHRBRFRIRGEH o 5%,
Rt AA BHEQREAER., REKE. mREALMBENERAL. H T Lo @it o5 TR F IR RATR
WUMEL RS, TR T AT RRERRGER. S0 . RENE BN BRI IR 77 & 69 PR R,
A R AT R AT L, AEA A ARG RN AR T, h it — T oD 7 e ) R RRAELS

KHEIR: 28 B ETRIK, REBAE K IKIM 4 B fE

CEHE: 1673-9078(2025)12-397-405 DOI: 10.13982/j.mfst.1673-9078.2025.12.1200

Research Progress on the Composition and Biological Activities of Ferulic Acid
Oligomers in Whole Grains

FENG Zhiying', ZHANG Ruifen’, JIA Xuchao’, DONG Limei*

(1.College of Pharmacy, Guangdong Chaozhou Health Vocational College, Chaozhou 521000, China)
(2.Sericultural & 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) (3.College of Horticulture and Food,
Guangdong Eco-engineering Polytechnic, Guangzhou 510520, China)

Abstract: Phenolic compounds are important active components of whole grains accounting for their health effects. In
addition to the reported existing monomeric phenolic acids such as ferulic acid and p-coumaric acid, ferulic acid oilgomers are also
a significant class of important phenolic active components enriched in grain bran. Compared with the phenolic acid monomers such
as ferulic acid, ferulic acid oligomers are more complex and unique in structure, while possessing significant antioxidant capacity,
antibacterial activity, disease- and insect-resisting properties, and other potential health benefits. To assess more comprehensively the
value and application potential of whole grain’s ferulic acid oligomers in the field of health, this article reviews the research progress

on the composition, distribution of content, antioxidant activity, and in vitro colonic fermentation of whole grain’s ferulic acid
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oligomers. The prospects of their research are also proposed to provide guidance for in-depth research in the field of health and offer

a reference for further promotion of the development of whole grain food industry.
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Fig.1 Chemical structures of identified ferulic acid polymers in cereals
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Table 1 The main phenolic acid polymers of whole grain bound phenols and their content

FE - RARAZFMA (ng/gDW)

# ik

8-5' DFA (32~91) . 8-O-4' DFA (10~41) . 5-5' DFA (6.94~36) . 8-5' Xtk DFA ( 6.67~18.14) .
8-8' DFA (6.68~15.34) . 4-O-5'DFA (16.12) . 9-methyl-(8-5')-cyclic DFA (0.04~23.75) .

N 8-hydroxy-9-methyl-(8-5)-cyclic DFA (0.12~12.69) . 9'-methyl-(8-5") DFA (0.04~2.78) . 8-5'

[24,27,29-33]

DC DFA (4.06~23.86) « 9-methyl-(8-8')-cyclic DFA (0.02~3.13) . 8-8' DSA (3.02~24.46) .
5-5'/8-0-4' TriFA (0.28~6.57) . 4-0-8'/5-5' TriFA (D)

8-5'DFA (17.14~84) . 8-O-4' DFA (27.80~107) . 5-5'DFA (8.52~132) . 8-8 DFA (29~47) .

A 8-5' & Jt=k%h DFA (103.3) . 8-8 3RJf=kw%h DFA (66.01) . 5-5'/8-O-4' TriFA (5.98) .

[7,28,32,34]

8-0-4'/8-0-4' TriFA( 6.9 ). 8-8'/8-0-4' TriFA(3.22). 8-5' /8-0-4' TriFA(3.22). 8-5'/5-5' TriFA(3.68 )

8-5' DFA (25~117) . 8-O-4' DFA (135~200) . 5-5° DFA (36~123) . 8-5' Xtk DFA (68~102) .

2 £ 8-8' JJfvk7# DFA (D) . 4-O-5' DFA (D) . 5-5'/8-0-4' TriFA ( 8.64 ) . 8-0-4'/8-0-4' TriFA ( 6.48) .

[7,26,32,34]

8-8'/8-0-4' TriFA (3.24) . 8-5'/8-0-4' TriFA (4.05) . 8-5/5-5' TriFA (4.86)

8-5'DFA (10.6~135) . 8-O-4' DFA (46.55~163) . 5-5'DFA (26.4~114) . 8-8 DFA (25~71) .

X 8-5' R Frkwh DFA (24.2~33.4) . 8-8' 3 JFek% DFA (76.36) . 4-O-5'DFA (D) . 5-5'/8-0-4'
TriFA (6.48) . 8-0-4'/8-O-4' TriFA (6.96) . 8-8'/8-0-4' TriFA (3.6) . 8-5'/8-O-4' TriFA (3.6) .

[28,32,34-36]

8-5'/5-5' TriFA (3.36)

8-5'DFA (38~146) . 8-O-4' DFA (11.52~182) . 5-5' DFA (27.9~205) . 8-8 DFA (10~127) .

gk 85 RISk DFA (15-19) . 8-8' Kjfekeh DFA (12642) . 4-0-5'DFA (11.86) . 5-5/8-0-4'
TriFA (7.25) . 8-0-4/8-0-4' TriFA (7.25) . 8-8//8-0-4' TriFA (3.0) . 8-5'/8-0-4' TriFA (3.75) .

[28,31,32,34,37,38]

8-5'/5-5' TriFA (3.75)

8-8' DFA (45.67~94.6) . 8-O-4' DFA (49~255) . 8-8' 3XFf»k7h DFA (37.79) . 5-5' DFA (65~239) .

8-5' & Jfvk7h DFA (11~22) . 4-O-5'DFA (28.38) . 8-8' DSA (D) . 5-5'/8-0-4' TriFA (14.62) .
8-0-4'/8-0-4' TriFA (8.17) . 8-8'/8-O-4' TriFA (6.88) . 8-5'/8-O-4' TriFA (6.02) . 8-5'/5-5'

[22,25,28,31,34,39-41]

TriFA (7.74) . 4-0-8'/5-5' TriFA (D) . 4-0-8'/5-5'/8-0-4' TetraFA (D ) . 4-O-8'/5-5'/8-5' TetraFA (D)

=i 8-5'DFA (45) . 8-8' DFA (4) . 8-8 3 vkvh DFA (0.5) . 5-5'DFA (D) . 8-O-4' DFA (0.5) .
T

8-5'/8-0-4' TriFA (0.09) . 5-5'/8-0-4' TriFA (0.19) . 8-0-4'/8-O-4' TriFA (0.73) [34]
R 8-5' DFA (44~393) . 8-8' DFA (182~332) . 5-5'DFA (192~281) . 8-O-4' DFA (163~374) [7,32]
=ES 8-5' DFA (39~57) . 8-0-4' DFA (25~60) . 5-5' DFA (64~98) #= 8-5' 3 jfvkvh DFA (15~4) [31,42]
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