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Abstract: Flaxseed oil is a kind of natural health-promoting plant functional oil, containing large amounts of unsaturated fatty acids, with
o-linolenic acid and linoleic acid having the highest contents. These two kinds of polyunsaturated fatty acids played an indispensable role in the
metabolism, growth and development of the body. In addition, flaxseed oil also contained a variety of bioactive substances, for example, other
unsaturated fatty acids (docosahexaenoic acid (DHA), eicosapentaenoic acid (EPA) and prostaglandin (PG)), flaxseed cyclolinopeptides, vitamin
E, secoisolariciresinol diglucoside, oleic acid and flavonoids also play active roles in the body. This article mainly discusses the various
functions of linseed oil for the human body, such as the antioxidant effect of a-linolenic acid and vitamin E on the body, the hypolipidemic effect
of a-linolenic acid on the body fluid and at the gene level, and hypoglycemic effect of a-linolenic acid through coordinating insulin. In addition,
secoisolariciresinol diglucoside and cyclolinopeptide of flaxseed exhibited anti-inflammatory and anti-cancer effects. Polyunsaturated fatty acids
play a role in preventing and treating cardiovascular diseases, anti-aging and anti-oxidation, regulating intestinal flora, enhancing eyesight and
antibacterial actions.

Key words: flaxseed oil; a-linolenic acid; linoleic acid; n-3 unsaturated fatty acids; n-6 unsaturated fatty acids; secoisolariciresinol
diglucoside

E[BE W

JBARAR, 2B R AR, 55 P BRI 4H. 43 () D RS VI S F (0] A R B i BH2,2021,37(11):379-389,+337

LIAO Zhenlin, LI Qianying, CHEN Junjie, et al. Research progress on the functional activity of flaxseed oil components [J]. Modern Food
Science and Technology, 2021, 37(11): 379-389, +337

SRR Vo1 EH SRRt BT i, 1710 IV JRRF 2 MV PR )
S, JBWRRE, RS — AR FLAREY), 5K
Yris HEA: 2021-01-03
EEWE: MRrA4ESQUEM AT ETE (20208020226008 ;
2018B020206001); EZRBEARFEESIE (31171673)
eI iR (1968-), B, L, 2%, HxAE: SER. BiES
@R, E-mail: 602581821@qq. com

RAAER R o RRFIH £F 3 FH PR 3 Fh2 Y
LA JRRAT R 2 TR FH B R FR SR H SR T SRR
HEE KEMARAGIR . R4, WHABER.
WM. mER WEER. TYuR. 4HER ESER
AN, Hrp g 2 SRR AMBRR IR, B
WM AN a-TERFR (a-Linolenic acid, ALA), a-JEJR
MR & B TIA 45.0%~60.0%, J& T HUALAUE H &8

379



MK EmBHL

Modern Food Science and Technology

2021, Vol.37, No.11

AN n-3 ZAEAERTR (n-3 PUFAs), wIELE
MURARE S, S RHEAABEF RN, il —+—
BR7SH5R (docosahexaenoic acid, DHA). 5% 1L/
g ( eicosapentacnoic acid , EPA ) Hl §j %] g &
(prostaglandin, PG) &; ILAMEIHERH 2 ARL T
1)—Fh n-6 ZAMHENTER (n-6 PUFAs), AR
B S Y0 R T A R a3 T ) 22 R 7 240 o RO AL
FIT AT JBRAFR R AN AN IR I IR R, I
JoEER Gl B REUKTERZRIHE N ED Bisk
WA AN AT N2 a-ERRERA 5 A
SRIPUEMN ST, TR TUUE, EEEN. Bt
WEAEH, TENLRGE. MBI TS A B
i o I AR 22 F 0 2R B - SV R TE B O LA 75
TS i T R A R L B AN R T TSR — O 15
We) o T AT I8 0 2 8 I B o- P RR R SR R HL n-3
PUFAs, Ft DAV JRRFFIHE B i DR A8 TS TS8O
PV T JBRAT VR I o 35 2R DR iy s o o X AT LA )
HURAEFTHT, RiJe T AEMFY PUFA, a- 7 BRER AL I
FRAE NARHUAR N PR BIIE . B9, o ERFNE
B E NATEE A L FFNRIER, 75 a-TERRIR
Y79 EPA. DHA & R, S HUAAZ R R R
(31, T FRRIR 2 P N2 DG 4 AR 2 2540 £ 2 50
5y, R ANRLFWEFRY, 5071, KEMTH
REHVIAR; MEAMERRRRLE PG MBS Préa b,
PR Ul Ba O USSR « BURE RSP RN
PR B SR DB E A s 1T MV Y R A A I
YRR FIT Sh kol A A R SR AR A

5 L I A
B e JIE PR AR FROAE
R D hE

(RIAN, ] —
F RRFR TR

hiss. st
x TR
n-PUFAs HEEFRE
@%iﬁ*ﬁ ot ML
( o] T HAF
\ B s e )
EPA DHA

WERALS) RERZ HBEIER
@tmgg

1 LRI HEATIRE
Fig.1 Basic functions of flaxseed oil
7Z: n-PUFAs: n-% TMef sk, EPA: e A MER;
DHA: =+ 8~
ST UL BN RRAF R S B D RE b, AL

380

RERIR BRI S R 5T RO D REAT A HLE . 3
Ve AT RE W 1 F.

1 IARFF MR REN F

L1 R i flg A 7 e AE R A AR RO

n-3 PUFAs FEIREE A 2ok sE b P e i i
i e A e A 2L BRI e U YR B R
BER T LA I8 A B IR AR IS T AR 2 EL K
SR BRA YR i LM H O =8 (triglyceride, TG) AL
EERGEDERK (p<0.05). =% R g 8 A AH [ T
(high density lipoprotein cholesterol, HDL-C) %
FRE (p <0.05); TERAKESE BRI R TR A
PEARILAG . AN . LA s LI Febrit A
yERA[EEE (total cholesterol, TC). fKZ AR HH
&% (low density lipoprotein cholesterol, LDL-C) F1%{
SR REREALFE L (atherogenic index, AD) FARLHM,
U1 Sembratowicz 25 HIFFE T NI BRAT G FLii
IffE. TC. LDL-C 1 TG 7K HARA K Gk, X%
AR T W RRFFIM AT A0, W R R
LA NE BRAT VR 5 K 2 S VR Ay A S A i i X 25
BFAE R RE . LA T R ALl % I35 T Th e A bt Sk
FRARIIRANA, RV FI R VR A T R ) 258
fiF1f7%-LDH. ALT 1 AST (FFAFSZ 32 R i B A7)
H R AR LT W 22 S, UEEH T R I
B ARRES . HEAMIELERY n-6/n-3 PUFA X AEJFACEAN
BN R IhRE A RAFRIVER, 41 Griffin £ HIER] 1
P& n-6/m-3 PUFA LLHIR] DUREIAA G AR S TG M
LDL-C {0/ Li 25 iE B 7 (KL n-6/n-3 PUFA
AR K TG A1 HDL-C W, Forp o MR X IR
TC #1 LDL-C #KJZ M5 NI, 17 EPA A DHA
XA TG FIHE N HDL-C ¥ B2 52N B K
BRENYIIAY, oM IG IR R g8 R B 1V RAT
RV LG IR, AR RIRE R R B B I RR
KPRy, IR 5 AT A S50 G R pE R 8
B s, Sumanto £ MR T 45 5 v AR E I
FEIG TS (LDL-C /K P I A RS HIKAR &
JBRFFJE TCy LDL-C AT #A T R % T
FF I ACF R, 437 iRas R i st
e E B PCR AN 592 % DA b i Akt RS2k it
EIFRFFIAT LG A BRI ST R A A (R 3
(R S A A RS BT 52 4 y (PPARy) JE[H]
(MFRIE, ML RITE S B AN GERE AR I DU 7 T A B2
VRN, RISIE R P P St 1 5 PR R KPR
g,



MK EmBHL

Modern Food Science and Technology

2021, Vol.37, No.11

Jit v L 2R -1

o603\
\ PUFAs
R

E PPARy#E:[H )KL — I fiF i

a—f\]]/i[ﬁi@:\i
Yk ZE
A wmaha®

MDA
PC

— (4

FIRRAR) —— ey G | 1uh |
AL

N

A L L
iy 63 PR IV B 7

e
RE

E 2 ERFFRIETMELREFITEL. TEZNERE
Fig.2 The mechanism of flaxseed oil in regulating blood glucose and lipid, antioxidation and anti-aging
E: TG: b =85 HDL-C: HEANREGMEL; LDL-C: KEEEGIEER,; TC: wiFleEE; SOD: RAi
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U A R S PONE R B R o- TE R IRIK T
(6.00x10° mol/L) XA B A VR s 1030 7k

T R 2 I AR T2 MayS 77, ELRE T T-40 s 7
TR E I BE SR . TEB RN — 2 IRE n-3 3 n-6
PUFAs XJAEMEREAE A, RO SN

BT e N, R R R ORI K
FALWibrE s LLRHE A E v ar B WA e . IR EI23)
TBIT 45 B RSB 2T R R — IR & M
BRI n-3 PUFAs 25, PRI AR B LA A
BhORfaim i, 3890040 4 A ik & 2 i Rjus sl B
REHWE, CUABIGTERE RS5O H P,
B BN P i B e/ A TN -y = O B G
VBN 2 2R I 25 VE FHIRTRE A5, BhBh 23 R 3555001
AR B TG AT el 2o ol 41 e B A e A
SEA AR A B 5 AR, et A
FHAWEIEN.

7E Tbrahim 2527, LA ARSI
THARRBUBESCEA EA LR, KI a- TRk
P AR Yo R 184 e 7 J ke B 2% ) e b S AN R] )
TEFIRCR, HAFFiR, JEnik e n-3 20
HEWTEANER n-6 ANEAIRIRRICTR AR, RIS
B R RBUEE o DERH o- P IRER AN IR E A S
AR 5 AU SR P2 IR AT AR S o

DL b3 B JBRA  3d 4 EE A7) n-6/n-3 PUFA B,
B o RR IR P E O B ) L TC. LDL-C.
HDL-C 1 TG &7k, B [ Rk (n
PPARy ZE[KD) /KFUAMIARIRE MARVER, It HAWE
Wit Ak, %) n-3 PUFAs Al n-6 PUFAs $EA L
1911 B 52 M 4/ A KT A1 g 5 2R PRI, AT
HIE A (BT 2D,

12 fEEfmfua e R

VFEWT AR OIER  JE . O LB S
FAERI IR B AR P97 A (0 B BRI AR 1AL
LSS S N Y W a Pl RN S eS|
HLEN.

P FRFF i B A BGRATEAL T, P o T RIS
REWS ELIEAEPT B RS R B HT S iR 2 A
Hls I Hrh & TE IR 4642 3R E & BAEIRR
PR bk 1 Dhaetiieipt B h3Eee )y, IR 5 HAR
LIy EAT AR R, BT LA ATE B (B R 43
HIRTE B P BRFF i T BT R AR

BG5S S IGAIE B T 0 RRRF H LA W R
FUEAAERT, Ty HAEFRAT I TR AL e A B2 v
FERHME o TR P S8 HAIE B SRR P P B Bt A
PRI EALB AL, RO 2EPEUE T a1 R
M 54 E B S BT hFAEH], DAER] &
FERRFFMANLE S R E X — RS0k, LR o
WRRIREAEA 3R E R HTH hFAEH] . HitA SL56
R BT BRR R v T R e IR AR - A FLAT

(Rhizopus oligosporus-Lactobacillus plantarum) )%
BRI R,

BeAh, AR HATAANE BT, AR AR
fif e, 4 Wrona SR T LR AR A Ik R ] 45 1
LDPE ST RE ST o I ER OB o ) 48 17 B
VAR BE R BT B AR I R UIRE K 22%, (Hizt%e
MR e PR E HtB BA — 2 N RIBR

BRI, VBRIl 3 B A B TR E
PRSI (0 o-RRIR . 4EAE 3R B) SRIGFR B i,
DU B AT A ER (12D,

381



R EmiB Modern Food Science and Technology 2021, Vol.37, No.11

B AR LR
CES SRS SREE!S

S R ﬁ—ﬁﬂ%?ﬂ]ﬁﬂﬁﬂ%ﬁéﬁ ﬂ
i

ERN KRR

FMHIL-1a. TL-235 1
R ER 4 a8

WG RETIRE

1-PUFAs

@
PPAR-y3& [Rl [y ik
-V RIS /

& 3 WP RENARES ShvbMERFRHNIERNE
Fig.3 Mechanism of flaxseed oil in immunity and anti-cardiovascular disease
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Fig.4 Mechanism of flaxseed oil in regulating gut micirobiota and improving intestinal function
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