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25 NTF 922587161152 %, KM Ew-3 PUFAsA
5 G e MR R AE R K 15%. Rk, #e-3 PU-
FASIHENE AT REA B TR RSB ERIERKE
FThfE.

(P EERBEATER(2022)) =B ILEYTER
VI SRR, PRERE B RS EORIR 78 2, IR K=
BN AR 78 N e fr P i 0-3 PUFAs'. 4RTf0, 78
(PESHE%2023) R, FRIE E R FE R K
PR R e . &, ASES TR
ek T G B EEOR, BN AR SRR 2
BIIEW R TR, FiRE &~ e-3 PUFAsE &
e TUE SRR SRS, EWAMF 2Ry, Eid
RIS & o-3 PUFAsHIJERL, AL 3L &
Hi i fe-3 PUFAs &' ix— 238G B TEAR
KM AR B R B G5B L T, R IR £ -3
PUFASTR AW R RE, AT {232 i 63 25078 Rk . AR S
o-3 PUFASHEEE RS HIMAE. REFERLPREA
KF. RERERET0-3 PUFAsE &, & &1k P we-3
PUFAsZEJEARIL LA K & 72 -3 PUFASE 25 AL HI
FORIATERR, NI ETHRE & 7 i R R Rt
HIB .

1 -3 PUFASEEERSEHENBNEE
J& BAE AR
1.1  ©-3 PUFASHISEZE AR

ARV XA LA F AN A A fo-3 PUFAsZ
EFARME TP FOR, w184 LRI
EN, K E K o-3 PUFAsZE RE R A% 70
Fl(acceptable macronutrient distribution range, AMDR)
B HAELE0.5%E~2%E( 5 B AER I E 40 EL). 20174F, BR
PN 22 4 5 PRI R B A 8 R 2 R AP g
BB JE £ B W I AMDR A20%E~35%E, HAHALA
IATN0.50%E, EPA+DHA [ A 7 705 Bl 75
0.25~2.00 g/d. BREEMRE LR HALR L RKE R2E
HH, ALATE0.50%E~0.60%E}, 7] i & 7 g i R
ZIE, #EFwe-3 PUFAsHJAMDRYE0.50%E~2.00%E,
EPA+DHA M AMDRTE0.25~2.00 g/d!"'!. S T-45 5k 4
1 {1421, EPA+DHARIZK TGS g™, 78
ZEBNET, 2EHPEEFo-3 PUFAstHh 7
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W ERE RS20 R (R E B R &8 5%
RZERANE) Q013)FE, FAo-3 PUFAsHIZ%
AMDR }0.50%E~2.00%E, EPA+DHAIALH]E AN
0.25~2.00 g/d, HE#ALARIATN0.60%E. 20174,
FPAERIAE R RS RkA T R NRILATE TR
1lbrifE (PEERESERRZSHRAE F13H 0
FEEFRERWS/T 578.1-2017)) , Hrh#lE K Ao-3
PUFAsH ALA[# 5% AMDR}0.60%E">", iX 52013
(TEERBEEEREZSERAR) SHMH -, £
BURIEA — TGN 25 TEA B T2 I Meta AT R B0, i
1 o-3 PUFAsTR AN ERHINN0.08 g/d, O MLE B
T UK T R AR4% ), i fr ALATREN BEEERS 11,00 g/d,
HIH = R R B A R 1 L e T 4 ) R
1£0.0016, 0.0071, 0.0061 mmol/L, H.iZAEFHxF LM A
BER s L R B 9 B0 0-3 PUFAsEA LT
Xk, (H25 [E BIPUFAsTR AT 2 5 R A g it Ak, &
BE WA, S g R 2 AR 5, TR,
R PR 15 22 5 FRI6 9T 18 I (2013) ) #EFEPUFAS
AN HERELL1910%, I 1 0-6/0-3 PUFAsHIH
ANEBIfE4:1~10:0 2 B RE Y. S — i1
17, RE (PEERESEREZSERAE) (2023
BB T 0~6H W2 JLALAIATE, M AT — iR
0.87%E4 i1 510.90%E, Fi#E—55e# 7 JLEE /D&
#AYEPA+DHAMAIEY. BARE T IN Ho-6/0-3
PUFAs B B 2 BUBHUARREPIR S, — @ Y6 A thE
FRN, S e AR S ) R A U R ]S, (B
(126 R IHRMARAFAEGH, 53— TiMeta 2 BT R BRI 2%
7y R (linoleic acid, LA; C18:2 n-6)& & 5.0 LA
IR R R B R e (o [ R [ 2 5R IA
SRR (20220R)) A% 0-6/0-3 PUFAstU(E. H
BT K 22 30E I R W o-6/w-3 PUFAsHAE (i HE#,
PRE AR G NG

1.2  FEEERo-3 PUFAs ATUR

FHEERES0-3 PUFASSEFRANE S T AR
PUFAsE FRIENL 58 A [FEEE TR vh XA St 5 77
FZWMANF R EERTR. hERTRG ol
PEAG A 2 R BN E FRIR G E4T T BLN 1 g 2k
mh T R A i T BRA A EAR 12048024
20% DL BRI RAE ANFEA, (A T E2EEFRIRE
(China National Nutrition Surveys, CNNS)H] 1982 (7



REFRL 2 ARl 2025

ES5s5HE O F3W

#£1 o3 PUFASHIHEHFAE

Table 1 Recommended intake of -3 PUFAs

i )
EPA+DHA
A ALA EPA+DHA ©-3 PUFAs H
Al AI/AMDR AT/AMDR (g/d) RNHER AR (g/d)
0.80 g/kgfkH —=2) , " [
6 4 _ PN s -
0~6 A #4241 0.10%E~0.18%E 0.02 g/kgfkH 1A B 2H 41 0.25~2.00
LA I 0.70 g/d E
T~12 %)L 0.50%E 0.10 g/d 0.15~0.20 AR DAL 0.25~2.00
. 0
0.70 g/d s L A [14]
~ _ ~ = b 51
1~3% 0.50%E 0.15~0.20 B i 7 B W 2 0.50
4-8% )L 0.90 g/d - 0.50 BRI £ b 224 1 0.25
0o13% Lk 1.00 g/d & B _ PR AR 7 % 5 fk 043 &
+ 120 g/d 5 LB R R 0.61 5
14175 b 110 g/d & - 0.50 S RGN EAL 0.45
1.60 g/d 5
0.70~2.30 g/d E 2 = A7)
- it 2
18% 0.40%E~0 80%E 0.45 PRI s g DA 0.68
19%~ 0.80%E - 0.45 2 [ el 0.25
T A SL I Lot 0.90%E 0.25~2.00 g/d 0.45 EEE R SR A B 0.50
a): T AR EHEFRADHAN & &
2 FEXAFE AN o-3 PUFAsSHIHEE RN &
Table 2 China’s recommended -3 PUFAs intake for different populations
ALA EPA+DHA ©-3 PUFAs
ERE
Al AI/AMDR (g/d) AMDR (%E)
. 0.50 g/d 2
WAL Y _
0~6 3 i 321, 0.90%E 0.01
~ JLAI‘UI‘! —
T~12 3L 0.679%E 0.10
13~24 A #5281 0.60%E 0.10" -
3~4% )LE 0.60%E 0.20 -
5~11% JL# 0.60%E 0.20 0.50~2.00
12~17% 504 0.60%E 0.25 0.50~2.00
184~ 0.60%E 0.25~20 (AMDR) 0.50~2.00
308~ 0.60%E 0.25~20 (AMDR) 0.50~2.00
508~ 0.60%E 0.25~20 (AMDR) 0.50~2.00
654~ 0.60%E 0.25~20 (AMDR) 0.50~2.00
758~ 0.60%E 0.25~20 (AMDR) 0.50~2.00
Z2YE| +0 0.25 (0.20”) 0.50~2.00
ity L3 Lo +0 0.25 (0.20”) 0.50~2.00

a): FERIEADHARI & &

F2TAENy, WEEF A 23812443 5#).
19924F (B #3041, HEEFIAEHZ100201 4S5

47 FERE RIAR S I B RAR Lk o R SR _E S 0 (¥ 75 2

53&). 20024 (FE #3117 E 0, HEEFHERHSE
24746442 5)F12010~20 124E(E 23144 1,
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IR B IHSE1886224 2 5B, G 1T EE TR
WERL, WEER, 19824 A JHo-3 PUFAs
(EPA+DHA) & HEEA & 50.0012 g/d, F2010~20124F
4 n#£10.0036 g/d, L3I0 RTHER T200%, FHKEZ
RigFErEeyre M St EAHE. 20194, Lancet4:
BRPI5 7 $H B 5 FH 0 (Global Burden of Disease, GBD)
R T 2017 AR ARG, HHE 3% B AR b X g
JHo-3 PUFAsAS EHEFEE(0.25~2.00 g/d)[1)20%, WK
B I T BRI R A R T e B (R BT T R 4 T
ST RS o-3 PUFAsSPRIEN &I H B = —
EBRVARR, HlE—BRE. RN EEFRPNE
0T — R ANBEBUE R E NI E 72 T T2 0 H 2L

5 e L T 4 ) m R PR P A T A
MEARAE, RATELEE6R (hFE GRS R ik
B PUER B e-3 PUFAsS & 57 (hE%T
HE%0023) PIE IR B T R 2RI (R 3)Y,
M Z KAV AMEw-3 PUFASEEARITTHR. FRATH
RIS R RZ RS T E o &
TSR AR (A, FRIE20229° 544
A T RIS R 1189%, (R, FHRE 2 £ A A M o-
3 PUFAsF /RN w0-3 PUFAsH&. 7ER4F I,
F87.3% A IB1%MIEN4.5%, THER, X
EEBIINAGH 5. Bea KB, 20224F H [ & A NBER
#EAw-3 PUFAs 1.54 g(0.69%E), ©-6 PUFAs 17.32 g
(7.73%E), o-6/0-3 PUFAstt{E11.22, HFEHFo-3
PUFAs(EPA+DHA) N #55 R4EN0.047 g, S Lancet%:
a8, ARHEEERIS. WEATS, o-3 PU-
FAsHlo-6 PUFAsTE N EITE R[22 76 /N, (HX) T o-
6 PUFAS(AMDR: 2.5%E~9%E )% B & fiw a1, B s>
-6 PUFAsTEA HI A I 48 ilw-3 PUFAsIN &, LI3R
BB S5 () 7%

3 20224 E E A A & K o-3 PUFAs S &

2 AFEYo-3 PUFAsE B R TUER 4

i fe AMAw-3 PUFAsHI EZORIE, AFEZRH&
YHo-3 PUFAsTEZERER, HHPALARRE S &
T #H0-3 PUFAs, EPAMIDHA B AR A] 2 ALATE A1k
WARBATAAR 2, (HEABCE T E IR, BrCAsE e
MIEE N, R 6P EPAFIDHA S £ 5.

B 5] AT B Wb s 7R 43 AT SR 1 A
BRAE19524F KA 7R E R (BT ERY . E
P98 THSH 128 1 0 i 97 S R R T AR T e 3 B IR (S
SRR RIRRY 2, FT2018/2019F F H A T 556
B CHEEI R ARAERR) . HRYE B oRR Ak o RN
https://www.myfooddata.com/H ft) F 8 Il £20224F
[ J& -3 PUFAs Xo-6 PUFASIR N &, KB .
IS, A, REMEEAN HHE o-3 PUFAsTEA
H—ETHR(E1). ©-3 PUFAs &% WEYE T
JFRFFIN(53.5 g/100 g)« #Ef0(7.9 /100 g)« 1%Bk(6.9 g/
100 )%, HAth# W% 0-3 PUFAs & & 7248, 44
— P LFfw-3 PUFAsHIHAR = Zok B 3R Ai ). 3l
VIR R, B R RFHEAYTEE Fo-3 PUFAsHT)
[E, A BK ) 0-6/0-3 PUFAsHUE, &K iEH
T4 to-3 PUFASHILIE &4, (HIRE ER A&
HAKP= N E AR 40 ¢ 4360 & T 18 17
IR AAYILEE, WA HBARE S KGHNE &~
i, #rAEiib Ho-3 PUFAsE &, Tfo-6/0-3 PUFAs
e, s R IR H S IR 5N 25460 1) et A g
(P4 A BB

3 FHEo-3 PUFASHEEIRDIL

EERAT, ©-3 PUFAsEEZRIETHEMME. 3)
YR RCE R R, BT — N2 oo E fI AR

Table 3 The consumption and -3 PUFAs content of major foods in China (2022)

AP I WE MR

s A (gd) &R (g/d) & J(g/d) &% (g/d) (e/d) @ @D (g
HA7N
e L R g s R R ER TSR WS R AL TS WD Ek
(KE) (B8 @K, ) ! + SRR LR R %
Yé’(ggm 374.79 27.40 94.79 32.05 3808 3699 3397 41
;‘éﬁg};ﬁ)g’;ﬁm 1.22 0 0.01 3.82 0 0.02 001 009 001 004 020 038 008 00l 686
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A 40050
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@ 15 12.52 -6 PUFAs
5 300 5 28
& o33
W 10 T 5479 i 5.0 T I
#® <
— 0.74
o HX 0.6
EE DI M 0.49
50 = .
® 33 [z o B
@MS
7.40 E 6.85 3¢ 2.10 0.0 m - 0.03 ! T] 0.03

MR O R e o

P F F S P F
FLTITSFT T T

B 1 (Mahow ED20224F B JE R EZEEM AN E K o-3 PUFAsMo-6 PUFASSRIE. & KAIMEFRRBAEN: Z20
HHH BB LUK B BT LA 77 2% B AR 2 o BB EAT BT AR, MR ERRK. AN REMBRERR, e
K WMAE M #RoN; EARAMA. FRMFERRR, BRSSP R, K5 bR A 5N, RS ERTR,
PR AR, R AR

Figure 1 (Color online) Main food intake and sources of ®-3 PUFAs and ®-6 PUFAs in Chinese residents in 2022. The nutrient intake for each
category is: the nutrient content corresponding to the food with a higher proportion of consumption in that category is weighted based on the proportion
of consumption. Grain is represented by rice, wheat, soybeans and potatoes; edible oil is represented by soybean oil and lard; livestock meat is
represented by pork, beef, and lamb; poultry meat is represented by chicken and duck meat; aquatlc products are represented by grass carp and oysters;
eggs are represented by eggs; milk is represented by milk; nuts are represented by walnuts[831

# 4 BEAREMHEYWHo-3 PUFAs K o-6 PUFAs & &Y

Table 4 The ©-3 PUFAs and -6 PUFAs content of representative foods in China""

LES KA -3 PUPAS/ & I IRC%) -6 PUFAS/B i #(%)  o-6/0-3 PUFAs
(/100 ¢) 18:3 18:4 20:5 22:5 22:6
R () 4.1 0.5 - - - - 15.7 31.4
(I, fat: 30 g) 26.7 1.7 - - - - 6.0 3.5
A () 2.9 0.5 - - - - 3.3 6.6
(I, fat: 9 g) 8.0 0.5 - - - - 3.0 6.0
EICE) 2.9 22 - 0.8 - 0.1 9.2 3.0
FEREE, fat: 7 g) 7.4 1.5 - 0.4 - - 7.6 4.0
XA (%) 1.8 0.4 - - - - 5.4 13.5
P, fat: 9 g) 8.9 2.1 - - - - 21.8 10.4
A 10.7 0.3 - - - 0.4 18.6 26.7
a4y 33 0.4 - - - - 3.1 7.8
fif: £h1 3.7 13 - 6.8 2.1 - 43 0.2
fif 0 27.6 1.9 7.0 7.2 1.1 11.4 3.0 0.1
W 1.0 9.5 - 6.7 1.3 9.9 4.0 0.1
R () 56.2 12.2 - - - - 64.0 52
Ke 14.9 8.2 - - - - 52.9 6.5
REIMARFEAE) 95.6 4.0 - - - - 50.3 12.6
DIRZR R 95.6 56.0 - - - - 14.8 0.3
JU R O R R 245, R SRR AL A E R, EFEA YR 20224, P ERHEMEY A P Sk 15682575 I,

FERRFF . K SR S L b th i 2. AR
e E X Gt R S, B E G R R Bt

Horb F EAAHE KT (2028.3 75 M), FE4E(1832.9 77 Hl).
THSEHF(1553.1 3 W) 12 B (43.5 5 m)™) AR [ 50m
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45 S A0 (http://www.grainoil.com.cn/). 57 5 Hi &
(https://www.trademap.org/)Fl (HHEEW KT itk
W BIGeit i, 2022473 E 3= EAE Y3 A TR i A
FEE L O L e-3 PUFASHI & EALREINES
PR ERE . SR RO, ©-3 PU-
FAsIAE = i A B R, FE R NALA. IEak, H
W, — it B DA TR el At 7 e RAS AT )
Y, R RE, wLAVAE S B S E M EPA R
DHAZE g iR, 2 okl £ B dE A K s,
W, e, i, 6E A FIE A ST, M b iR
W fifio-3 PUFASE & 51425%~59%, HybT f
ME41.3%. W HE27.9%, BEEHE27.3%, 5
FEEPAMIDHAY . MEHIR ST, PEAE20224F 11
a6 T SR, AR AR ERH £
FH T A B Wi S e I e sk | A e R, AT RE S

B HBLER. R R B EERA—
LS EU I B S EPARIDHARY, Lum5 A\PYZ58 7 i
FEAEW), BUHE/INEREEJE (ZRIRS5) . MR E R (T2 A
HERFEE (L1, HTHEMe-3 PUFASEEIAFT
24.25%. FLHE R ZETE A T (A EE) 7 27.20% (1)
DHAR10.28%FIEPARY . X B il AL W 1 37 5 ThI
HAEENT—RE SRS, (HFR i A e
FAS RN AT 4 E 5] e 2 PR AR R R T A
FIP i A% 0-3 PUFAs T E M 1R AS i 2,
A M o-3 PUFASKIERBEENATBEAS 2 LA 2 4Bk H 2
WK R. Bk, &FEHE—DHEMHLEHo-3
PUFAsI L, DLFHREZ . ARSI,

4 FjHho-3 PUFASAEYIE SR A5
AR

A WE IR B A B R ARG TR
A, I A= B TR e A 38 A 7 e o 8 7 LA
PRFFHEFMME. ©-3 PUFASTE N L ISR, T2
FIHE NN OB 1 R, NIRRT & vk B AT A L,
AN R RN, W TR B, B i P e R Y 4R
AR IR TR L R AT B, R
TR INE & o-3 PUFAsHJEURL AT g & 810 B 77
©-3 PUFASHEBCNA M %, it &3 RS 77,
Bl s g R EANE, et e-3 PU-
FASI & i, i o 8 e p o (g A S 75 1Y) B e 4.

41  EH&iR -3 PUFASHR S LHLE]

B B A k) A SR IR 0-3  PUFAsZ LA
Fetb I AFAE, ERN A — RV LR, AR
BEAL = RE G AE B B INLAL REWT . FLARA
gk, AU, EEYEE R HIE AR E
. ©-3 PUFAsE Z IR EIRRAAE FREAFE: (1) TRiicf
B e REE N THALIE, 523 B R B B 3T
WP B AR A A (R 231, -3 PUFAsZ /R4 )
o B I E A, BE IS B NG R A R,
53 S E [ S e R A A, T RCFLBE RO, 48 )5 T8 i i
ZIER AL . (i) AL FEA RN e-3 PU-
FAsZTEA L P A= BAE A R B, 4 AR A i o % (1)
JEWiR, FEit—DrERe R gt i A, (i) #ik

F 5 2022 E F TR R O & o-3 PUFASHIRIG & SR s a1

Table 5 The main vegetable oil production, import situation, and the content and total amount of ®-3 PUFAs in China in 20221

831]

©-3 PUFAs & (g/100 g) ©-3 PUFAs A5

e PRI e DR AN

18:3 18:4 20:5 22:5 22:6 (J3M)
SV JRRAT It 23 3 53.5 - - - - 13.9
SRl 721 155 6.5 - 0.1 - - 57.8
K S 1770 29 3.8 - - - - 68.7
e 310 28 0.1 - - 1.3 - 49
B ST 51 - 0.6 - - - - 0.3
Z Wk 36 - 0.3 - - - - 0.1
R A 0 619 0.2 - - - - 12
bl B R 109 - 0.2 - - - - 0.2
ZELEKTIH 54 60 0.2 - - - - 0.2

a) 7 i JF MY A -+t A R i
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REBE: ARl 20254 55 % 3

NHEKEEPUFAs: MR IRTS I ALA W] LU A B
KAEHIEPAFIDHA(F2). X Fh e Ak 3 2 A 78 T s
HAbH I, FE e IS . AR RE
$ A6- 25 LRI AL AR 353 1) 55 6 N C-CHE A B VA
XU, FEASDA, 54 HACKEE MK EE i — DAL
& — 8% VU 2 (arachidonic acid, AA; C20:4 n-6);
B 5, AS-ZHRIEREAE 25 SANC-CRa LI in— AN XU, 72
FXEPA, #2451t Sprecherid 123 42 AT EPA XU 4E
1, B 238 5t A6- 2 1 Tl R 2L S I8 5 10 9 DHAP®
ALA[AEPAFIDHA F) e AL HL TR AL R 2R, H
o, TR LAFIALAR LU 72 4 R 2 2 o-3 -6
BEPUFAsHIK A EEREM, KA FHAEKEPU-
FAS A 9)6 A 72 v 2 5 4 A8 [R) - Bl AN 25 v fn
i, ULLAFIALAMK G A F] T o-3 K8 PUFAsH)
A4 . Brennas AR 1, BIMALABE &, [F]
R /D LA TR N B 203 0-3 K BEPUFASAL % A 2507
%, BlJ5, EPAFIDHA M AT HE N MRAG3R, JFuiftia s
WAL FF R B Fofh fg s LR iR, (iv) AEWis i
KRB & e £ & BN, o-3 PUFAsH] LA AT
TIRE . A=A AR RSV, XY A b
e T MLRBEE . T B R AR ThRE, X YERRAE
RSP A R LA B R .

42 EBEWo-3 PUFAsHAEYEFEmAL

BE W w-3 PUFAsHIE FFimiL F EEFIEN,
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Figure 2 (Color online) The metabolic pathway of ALA synthesis into ®-3 PUFAs in organisms
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Fo6 M. JE. FHERT -3 PUFAsHEDYE IR N

Table 6 Application of biofortification of ®-3 PUFAs in chicken, pork, beef, and lamb meat
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Table 7 Application of biofortification of ®-3 PUFAs in poultry eggs
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Table 8 Application of biofortification of ®-3 PUFAs in cow’s milk
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Figure 3 (Color online) The per capita intake of -3 PUFAs in
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Omega-3 polyunsaturated fatty acids (o-3 PUFAs) are essential nutrients for both animals and humans, playing a crucial role in
maintaining bodily balance and preventing various chronic and metabolic diseases. However, there is currently a structural deficiency
of ®-3 PUFAs among the Chinese residents. With the increasing attention to healthy diet, increasing the intake of ®-3 PUFAs has
become an important nutritional goal. Livestock products are significant components of the human diet, and numerous studies have
confirmed that adding ®-3 PUFAs-rich ingredients to animal feed can significantly increase the content of ®-3 PUFAs in poultry
products. Therefore, livestock products are expected to serve as carriers for the nutritional fortification of w-3 PUFAs, providing an
effective means to enhance the intake of -3 PUFAs. This article reviews the recommended dietary intake of ®-3 PUFAs and the
current intake status among the Chinese residents, as well as the levels of ®-3 PUFAs in different diets, the availability of ®-3 PUFAs
resources in livestock and poultry feed, and the research status of biofortification of ®-3 PUFAs in livestock products, so as to provide
practical guidance and scientific basis for further research and development of biofortification in livestock products.
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