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Abstract : Alpha linolenic acid extracted from plants and their fruits is a kind of polyunsaturated fatty acids with a variety
of biological functions,such as regulating lipid metabolism , anti-inflammatory , anti-cancer , protecting nerve system and so
on. It can generate EPA,DHA , PG, and other bioactive substances by metabolism in vivo. In recent years, alpha linolenic
acid,as a kind of natural feed additive, gained wide concern,because it can balance the body ratio of fatty acids and im-
prove the quality of animal products. This paper reviews the metabolic pathway and physiological function of alpha linole-
nic acid,as well as its effects on animal health and product quality,to provide the scientific and reasonable reference for
its application in animal production.
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Table 1 The plants containing alpha linolenic acid

O A R S A Vi
part content( % ) name part content( % )  content( % )
1 AR Fili¥- 27.9 66 28 T il 62.5 33.3
2 g i 59.3 64.7 29 T T 11.5 33.2
3 5N ¥ 34 ~45 51 ~63 30 Y S| ¥ 54.7 30.1
4 PRk i 32 ~35 62.9 31 TV i 58.4 28.8
5 R T 29 ~43 42 ~60 32 L T 35.9 28.8
6 Bk T 24.3 56.8 33 i AR b= 51.5 26.5
7 R T 19.9 55.6 34 T 5 T 14 25.1
8 MR P 15 55.5 35 IS T 29.7 24.6
9 H#AD T 24.8 50.3 36 e T 18.3 23.7
10 HA 7 32.5 48.9 37 Vg = 65.4 23.5
11 =R i 36.7 45.8 38 AR R 36.7 22
12 FAR T 25.9 45.8 39 Ftl i 31.2 21.9
13 TR i 66. 4 45.6 40 B i 17.6 21.6
14 Wik T 9.7 45.5 41 BB il 40.9 20.9
15 HH IEe 10~14.2  25.3~43.9 42 g T 29.1 20.4
16 LY 4] 7 24.6 42.6 43 KM 7 22.3 20.1
17 A iy 32.3 41.9 44 KT IR il 53.5 19.9
18 S fk/NEE ¥ 15.5 41.1 45 PRk 2B Fhy 17.8 19
19 S T 24.1 40 46 4B T 15.5 18.1
20 I iy 25.9 39.7 47 FEHHA i 37.5 16.5
21 B P 18. 1 44 48 TR 5L 4 B T 24.4 15
22 Eia i 62.8 38.1 49 E9) ¥ 11 14.1
23 [SRL7 T 17.5 38.1 50 itk A= 80 13.5
24 T i 27 ~35.1 36.2 51 B T 35.7 11.9
25 1995 B 4= ¥ 38.6 36 52 (e & ¥ 32.5 11.6
26 PR b 35.9 34 53 FEIRAL T 26.3 11.2
27 A B 35.1 33.6

1 ALA F i 248 ALA 7Rl i & i,
Note; ALA content indicated the content of ALA in oil.
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Fig. 1 The metabolic process of alpha linolenic acid

JUEEDTRIFSEIE B, ALA BEA 8% R AR =5 1B /N BRI 375
r TR T P v = R AR R I A - e ) K
S, B v R AR P - A ) 2K, IR /N B
R ML AR AE Bl ik a A 2 B A AR . s
A0 4, ALA BB % %5 1 1 98 35 /1N BUAS 1M g £
I A G R e = = R Il A N W (1= N
Danielle 257 BF5E % 3, ALA 7] LB iy AKC£ 5 &
FRE SRS BRI R B RS AR Y & . Eun 251044
360 HALRERE R R OTAR 1.8 g 19 ALA it 2 J,
BEREAEE R

ALA i BAHL0 A B e e RS . &
Z SIS NG PRI 56 45 R 348 7R , ALA W] it £
Pl A AT BN O LA 0 174 & A 2R A0 46 A% I /N
TIRE R RAEA T PR3 N B2 40 L T RE | 4k 5 ) ik
It PEANB O 4 HLALA B &R 5 B8 bk
BBl Ik ks A AL BE B 52 =2 b, ALA B e i A4
YEF, BENE 38 A 00 1) 48 A= D0 Jes 12 2 Ak Ay i A 28 17 ik
U UREBE Y % A 22, Raffaele 25 5iF 52, ALA 7
I8 B 49— 440 i R 48 4 R i sy Rk s £ £ i 44
FEH . AR AR AR A RS B ALA, 1T DLk . =
LB AR
2.2 HZRRIPMER

ALA A LLSE 0 K i Bz J2 At 2 v n-3PUFA 1Y
S, By N FIRE T 0 R I iR G iz J2 R S X
PR AT OV TS & F RS e RRE P s B-
TE R RE AR AR I LI I B TR, TR S AR o
Wit 2 B W A A 9t B, DHA Fil EPA 4§ n-
3PUFA J¢ HAij/R ALA XF KB & & FilN A ag B A
FEAEH o M — R ], ALA 7] DL
H1 P SRR IR S CL S S R A 24 545 O 2504 F
FRE, EAAEYE R ALA G529, vl 5E b iR
IT R 28 RGeS FE A B A
2.3 mREH

PGE2 \TXA2 I LTB4 % — ¥ i 2 KUk

D) FE B A i, BOALA #5449 EPA W] LA A
PGE3 [ TXA3 Fil LTB5 S&2 AL RIS Y i, DT v /b
e I R (AA) ] PGE2 [ TXA2 il LTB4 25 91X,
S HETT AR AT & 2 B9 L, Katrangi 45" 4]
W TERE LT AL A0 e ALA W] R AEHRAEH, B
WA ALA B 5 T LLBH ok 3 B 48 . Yamaguchi
AT RFSE R, ALA BT LRI i 4 Tl S 3 T 4
i
2.4 'SERIMER

ALA T JEE 5 B AN A 4300 1B 5 28, 44 1ML 7
Ji 5 22 i ReE , RIS A0 Bl X e 2 kP, B AT,
HIRZH5EH ALA N 8 IR I & 1)+ 06
J7 KU T I AR . ALA REXE fin IR LT | IR 5
s R EHER  $R ALA B B Ihie, 48
[T ) ALA 3897 J5 , SES0 FROE JR K R PR o 2
B AU HJR R s | IR B A& AR, B
ANERAY UG I R B I REAS R R Bk, T L,
ALA 5 0] BE AR YT 8 RS B 1 BT HE A5
2.5 HtiEA

ALA 38T LUAR 300 7 | 388 5 2 7 Fn ol 2 1k
4 1) DHA ALA Fil EPA 25 1 F1IE 5 iR Sk 32 22
JERHAY 25 ), 38 T B BER S BE . ALA Al {47 A AL
SRBIHS Y /)N BB I RN E S Ak #2455 . ALA 38 7] 76
Rl 77 309 T 7 A B TR 28 0K 10 3 U0 st A A 4 i
MECP2 % [{ () DNA HI 2E 46" o] ki i 4 &
PGF2a i1 PGE2 £ 4% s /N B A HEDE .

AN, ALA AT HE—E R b AR M8 41 B i 7%
P, DT )98 14 2% 2B R A% . Moon 461 4238,
ALA 7] AE R 36 97 £ 38 8 1 1k 2 M 25 91, Mason
2OV R 2 B e e 0 I 31 2 i TR e ek £
I F B T LA 30 ek A 200 S PN ) A2 AR S S R T 5
3t | AT S8 PR 6 5

3 ALA XS ah¥fE R =R &R
=R

UEAEK , B AT A 2 B DGR B g
AR X 3 7 i i R BSR4 1 g , R ARAT ) R B 1
S AR N T sh W A P A AR AR AR A A
S0, AR NS IHLIR I — Rl 75 I R, K AR R U5
) ALA fERIhREE LA M E R AW H TE &
e
3.1 ALA MREBHEEEHR

W e XS R TR N ALA J5 , & i
PUFA & 48 B E 11, n-3PUFA 4 5 8011, n-6/n-3



358 KERT-PIBE S I R

Vol. 28

FUABRRAR s B0 — A RS TR S i, AR
L L | R O o5 Al (B o
FEH, 76 g 25 A 7 XSGR s i AS R 5 A
ALA fRIWEE 4 JEJ5 XS 8 PUFA [ & 1% in, A0 [
SRR, JE P AT E S ALA X HMGR [ 3% Fn 3% A
TR INHIVE A . TERAR I ALA i n] 1
JINXS B ) E A, PR AR

Kartikasari 25 75 p 38 4 462 oP V8 i ALA , Al
ML R L AE H 4 n-3PUFA [ & . Fh SR
AR AR R YR I AEAURE RS IS, IS B S 8 B8 18
B BN, B AR R, FLAAR ) S e T e
A kg o JR B A] AR R AR RO BT B ALA B
THBR A IEVER L PR R TiaE S A L e R
w2, T T PSR e TIRE
3.2 ALA 3R ER

ALA w4 S A KRB A K M RE , o B8 1y
PR G B, B8 ALA (% 5 8 m 50 vl B i
PE R R K A LI B & AR KR 1K,
PR LR LU 11 5T 1) G B, 7 o AT T A i 1 23 1)
R H BT 5o ALA [ADEHAS i), ol i ik
3k JFF O AL s O B fil——HMGR (1) 75 4, B
b R E IR [ B 0 & B & % ALA [ BRDREES in
Fi AT B 5 v 2T 40 s rh PUFA (& &, S5 4T 21
UL ) S R B 2, 394 ot 8 9 S R T 4 1)
HEAERE ST, IR 12 45 A 4 17 I VA0 B 0 5= ) okt
(A2 5, L) JUL PR R 4 2 i 226 o 22 10 97 0 R s
AWK R ERHRED
3.3 ALA XM REsMEIREER

ALA R M08 A /57 20 20 00 ol BT, 4 = 40 1
ARSI R ALA B9 i, RGP TS
SRR FF, AT AR W 03 G TR & &, BEAIR n-
6PUFA/n-3PUFA b %R 3 & i F W RRAF &
50% ZEAT 1) ALA , slad -+ F5 M ALA Al D4
L A FUNR 0 IR D5 B AR . RSN ES 3R A
LU ALA J5 49 B Ok BEY TN R Uk R 4R
CH, A= i A R B b i A= i &V 3 e
M LERRAR CH, A R 20 T A S R ™

A4 45 e FER AR P %0 Rk, R PR
FRH ) ALA ] 4 2 100 3R B IR AC , AT 0] 17
T P IR BR & B £ B4R A B2 LB AT HMGR (1
TP T A2 HE G A SR L B v Y R S R vk
JE o PRAMNEFR A R AR LRI B W P a4 g
IR , R RERIN 3% (1) ALA X85 11 Jo & & FH9RE B ik
A B ARG IR, O BACR G T3

Tl R > o B H BB AE PR R R I A
ALA B93HebRF & B, A HE FUILIA B n-6/n-3 FEAIC, fik
LZUrb b IR | B IR TR A AR A R A R AR R, O
EPA DHA I ALA, MR E R IAR & AR,

4 #Hig

R4 WHO 1 FAO [, AZEE R n-6 PU-
FA/n-3 PUFA [9& 38 LA (5-10): 1, {HHBIAA]
R n-6 PUFA/n-3 PUFA & 2558 fd He ) 3 2
BT LTS ES AL SR A b, R
n-3 PUFA ()& & 7E I /D, n-6PUFA (1) & = HI 7E 34
T T Bh A R 0 R B 4 AN e LR W
Yy ik B IR 5 R AL WL M Bt X B T A L
i 0L 9 9 1 o SR R R B i vy o [ N AIMIE 5 3R
B IR ALA AT LB I ekt & 8 19 A 7= MR AN 7 i
mn e {HJR, G ALA £ & AR v B 7 L 451 i
WHER .. XTEE R T/EEHITRA RS
RS, DA L FE S IR i, 8 AR i 1R
FHLH] . ALA ARu] RL T A i, LT | 0 R A AL
a5 & ALA fAEY) Th 2 I ALA 19 T2 8 4% Ol
AR AT B R A A E . W Ee
B8 B ALA (AE ) Rk, AR AR N AORT A3
Tnsh 4= i A S R AR R 1 % &, B IR n-6 PU-
FA/n-3 PUFA (¥ FUAEL, 38 TH 300 7= 5 0 & 5T, 38 AT LA
AT E AP 7= i R B ALA | 5 577 20 ik 1l 4
PR DRI A R A FRIE 25 10 & B R BT
1B SRR R AR TS Y H B

S 30k

1 Surette ME. Dietary omega-3 PUFA and health: stearidonic
acid-containing seed oils as effective and sustainable alterna-
tives to traditional marine oils. Mol Nuir Food Res,2013,57 .
748-759.

2 Li PH(ZEfE) , Wu YM(CREEW]) , Zeng P(EHE). Ad-
vances in researches on woody plant resources containing
plenty of a-linolenic acid. J Sichuan Fore Sci Tech (1)1 Kk
R ) ,2010,5:55-59.

3 Kim KB,Nam YA,Kim HS, et al. Alpha-Linolenic acid:nu-
traceutical, pharmacological and toxicological evaluation.
Food Chem Toxicol ,2014,70:163-178.

4 Domenichiello AF,Kitson AP, Bazinet RP. Is docosahexaeno-
ic acid synthesis from a-linolenic acid sufficient to supply the
adult brain? Prog Lipid Res,2015,59 :54-66.

5 Lin FF(#IAEFL) ,Tan ZJ (EAT4Y) . Lipid-lowering function
of a-linolenic acid in linseed oil. China Oil Fat (I 1k
#),2012,37(9) .44-47.



10

11

12

13

14

15

16

17

18

Effect on mice blood-fat metabolism of a-linolenic from male
silk moth. J Shenyang Agric Univ (4 FH AV K F244)
2013,44.:92-94.

Danielle H,Peter Z,Suresh KM, et al. A diet high in a-lino-
lenic acid and monounsaturated fatty acid sattenuates hepatic
steatosis and alters hepatic phospholipid fatty acid profile in
diet-induced obese rats. Prostag Leukotr Ess,2013,89:391-
401.

Eun HK,Woo JL,Sang AL, et al. Effects of alpha-lipoic acid
on bodyweight in obese subjects. Am J Med,2011,124(1) .
85 el-e8.

Han SF(#:#57) , Li XY (ZE0E3E) , Zhang W (5K 5% ) , et
al. Effects of alpha-linolenic acid on protection of endothelial
cells in experimental animal model of diabetes. Chin J Clini-
cians (FPAEIGRE T Z4 ) ,2013,7 .668-671.

Raffaele DC, Antonella Z,Serena DT, et al. Nutritional mech-
anisms that influence cardiovascular disease. Am J Clin Nu-
ir,2006,83 :4215-4268S.

Skilton MR, Pahkala K, Viikari JS, et al. The association of
dietary alpha-linolenic acid with blood pressure and subclini-
cal atherosclerosis in people born small for gestational age:
the special turku coronary risk factor intervention project
study. J Pediatr,2015,166:1252-1257.

Gao H, Yan P, Zhang S, et al. Chronic alpha-linolenic acid
treatment alleviates age-associated neuropathology: roles of
PERK/elF2alpha signaling pathway. Brain Behav Immun,
2015,09.012.

Janssen CI,Zerbi V,Mutsaers MP et al. Impact of dietary n-
3 polyunsaturated fatty acids on cognition, motor skills and
hippocampal neurogenesis in developing C57BL/6] mice. J
Nutr Biochem ,2015,26.24-35.

Orr SK, Trepanier MO, Bazinet RP. N-3 polyunsaturated fatty
acids in animal models with neuroinflammation. Prostag Leu-
kotr Ess 2013 ,88(1) :97.

Reifen R,Karlinsky A ,Stark AH,et al. Alpha-Linolenic acid
is an anti-inflammatory agent in inflammatory bowel disease.
J Nuir Biochem ,2015,26:1632-1640.

Katrangi W, Lawrenz J, Seegmiller AC, et al. Interactions of
linoleic and alpha-linolenic acids in the development of fatty
acid alterations in cystic fibrosis. Lipids ,2013 ,48 :333-342.
Yamaguchi T, Devassy JG, Gabbs M, et al. Dietary flax oil
rich in alpha-linolenic acid reduces renal disease and oxylip-
in abnormalities, including formation of docosahexaenoic acid
derived oxylipins in the CD1-pcy/pcy mouse model of
nephronophthisis. Prostag Leukotr Ess,2015,94:83-92.

He FL, Lupu DS, Niculescu MD. Perinatal alpha-linolenic

acid availability alters the expression of genes related to

19

20

21

22

23

24

25

26

27

28

29

Vol. 28 IR TR < oW BRITR 1) A 3Ry R B H A s A = v ¥ g P 359
6 Chuo WT(BE ) ,Wang SX( EftE) ,Du XF(HF%E) . memory and to epigenetic machinery, and the Mecp2 DNA

methylation in the whole brain of mouse offspring. Int J Dev
Neurosci ,2014 ,36 ,38-44.

Moon HS, Batirel S, Mantzoros CS. Alpha linolenic acid and
oleic acid additively down-regulate malignant potential and
positively cross-regulate AMPK/S6 axis in OE19 and OE33
esophageal cancer cells. Metabolism ,2014 ,63 :1447-1454.
Mason JK,Fu MH,Chen JM,et al. Flaxseed oil enhances the
effectiveness of trastuzumab in reducing the growth of HER2-
overexpressing human breast tumors ( BT-474). J Nuir Bio-
chem ,2015,26:16-23.

Yang R(# &) , Shin JS, Liu YH( X E ) , et al. Effect of
diet adding DHA and ALA microalgae on the composition of
fatty acid and cholesterol, triacylglycerol in egg yolk. Feed
Res (TaRMIFE) ,2014,21(3) :11-14.

Li ZQ(ZE30) , Chen DW (FRIUIL) , Zhang KY (5K 583 ) .
Effects of a-linolenic acid on hormone and hepatic HMGR in
laying Hen. Chin J Anim Nutr ( 31478 35 2#4%) ,2007,19.
588-592.

Kartikasari LR, Hughes RJ, Geier MS, et al. Dietary alpha-
linolenic acid enhances omega-3 long chain polyunsaturated
fatty acid levels in chicken tissues. Prostag Leukotr Ess,
2012,87:103-109.

Sun HS(#NEH) , Liang N (2E) , Zeng M ( 55 4) , et al.
Effects of pepper seed on immune organ index and antibody
titer in broiler chickens. Heilongjiang Anim Sci Vet Med (
WL EREE) ,2014,3.:141-143.

Shuang J( X 4:) ,Hou XZ({Z4e:E) , Ao L(H 14 H ).
Effect of feed additive containing alpha linolenic acid on
growth of fattening pig fat metabolism. Heilongjiang Anim Sci
Vet Med ( 2BJpi1 3 P#4%) ,2011,11.67-70.

Wang H( E4E) ,Yan CG(J™EH) ,Zhou W (J&1k) . Effect
of nisin and linolenic acid on Yanbian cattle rumen microbial
fermentation characteristics in vitro and methane production.
Feed Res(falkHF5E) ,2013,11:54-60.

Shuang J( X 4:) ,Li M(ZEH]) , Ao L(F 1% HFL) . Effects
of flaxseed on serum biochemical indices related to lipopro-
tein and fat metabolism of meat sheep. Chin J Anim Nutr
(& FH4M) ,2014,26:918-929.

Pi Y( ) ,Jing YI(Z184E) ,Wang MZ( EE%) et al.
Effects of different fatty acids on in vitro rumen microbial ac-
tivity and protein content. Chin J Anim Nutr ( 3% & 35
42) ,2014,26:260-269.

Yi RG(HFHER) . Effects of high levels a-linolenic acids oil-
seeds on the formation of fatty acid of sheep. Huhehaote ; In-
ner Mongolia Agricultural University ( PN 52 15 4l K2%) ,
MSec. 2013.



