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Abstract: To investigate the differences in nutritional quality and volatile flavor of muscles of different ages
of Leiocassis longirostris, the basic nutrients, amino acids, fatty acids and volatile flavor substances of
artificially cultured 2-year-old, 3-year-old and 4-year-old L. longirostris were determined and analyzed.
The results indicated that the crude protein and ash content of the muscles from 4-year-old and 2-year-old
individuals were significantly higher than those from 3-year-old individuals, while no significant differences
were observed in crude fat and moisture among the muscles of different ages. A total of 18 amino acids
were measured in the muscles of different ages, including 7 essential amino acids, 3 semi-essential amino
acids and 8 non-essential amino acids. The predominant flavor amino acids were glutamic acid and aspartic
acid, and the contents of lysine and leucine were the highest among the essential amino acids. Significant
differences were found in the contents of threonine, valine, alanine, cystine, and taurine across different
ages, while the differences in other amino acids were insignificant. The ratio of essential to total amino
acids in the muscles of L. longirostris was close to the standard recommended by the WHO/FAO model
(0. 4), while the ratio of essential to non-essential amino acids exceeded the recommended value (0. 6).
The essential amino acid index of both 4-year-old and 3-year-old muscle was 0. 87, which was higher than
that of 2-year-old muscle. The comprehensive amino acid score (AAS) and chemical score (CS) revealed
that valine was the first limiting amino acid in the muscles of L. longirostris. Fatty acid analysis showed
that, apart from lignoceric acid, there were no statistically significant differences in the remaining fatty
acids among different age groups. The total unsaturated fatty acids content in the muscles of all ages was
higher than that of saturated fatty acids, and the ratio of polyunsaturated to saturated fatty acids met the
recommended dietary guidelines. The ratios of n-3 PUFA to n-6 PUFA in the muscle of L. longirostris
were ideal, and the contents of DHA and EPA were higher. A total of 40 volatile flavor substances were
identified in the muscles of three age groups, with the flavors of 4-year-old and 3-year-old muscles being
superior to those of 2-year-old muscles. This study demonstrates that the muscles of L. longirostris at the
age of 2, 3 and 4 all possess relatively high edible value. Among them, the muscles of 4-year-old L. lon-
girostris show the optimal umami flavor and nutritional value.

Key words: Leiocassis longirostris; muscle; basic nutrients; volatile flavor substances
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1 #MRERE
1.1 LIz
S50 BT U AN [R) 4 R i 24 ok 10 )1 A K v i R R 3 Crp SN SR TR K R 4 R AE 22~28 °C,
IR A S YRR 6~8 mg/L, pH {H4EH7E 6.5~8. 0, AAMT 0.2 mg/L, WHIEREE T 0. 05 mg/L,
F5 5 10 () 35 MK W) ff 4 TR AR AR RE . T 2023 AF 7 A BRak AR KRB R AF . TEHR G0 . BLAE B — 1 A% AR I
Bz i, 3. 4 WO KW T, Hrbh. 2 KW HE KN 30. 441,53 cm, FIE G &N
249.39438.59 g; 3 WK WG A K Jy 43. 9243, 38 cm, EYIET & K 788. 08244, 23 g; 4 KW
fifi - 1R Ry 62. 08+3. 69 cm, %Ziijﬁi TN 2320. 264-310. 53 g, 23 B BT AR LA B R TR &), 70
JETCT —80 CUKMRAF T . BRI I 3 MHR A,
1.2 XWHE
12,1 AKRERRS G E
KAy KAy KA ORLAR A E 3 R T R A B AR Uk K A3 B I 5E ) (GB5009. 3—
2016) M TE I 1L | (B A E R ARME B8 PRI AE ) (GB5009. 4—2016) KT BEIES | (B %
S EFARE 2P E A FRBIE) (GB5009. 5—2016) (UL E ZE L (RS 284 Fhn i 2 5 s i 1
WAE Y (GB5009. 6-—2016) B R Al E
1.2.2 &Amegn e
G 72 J7 TR R R e A R bRl £ PP &R MR M9 I 2 ) (GB5009. 124—2016) " i 5 1%
1.2.3 RABRERIMLTFN T &
HAE FAO/WHO 48 Hi i 8 1 IR 25 B 1 0 b i e [ 0 o 1 2 ) 2 B 78 9 5 A TLAE BF 9 BT 4 11
f1 4= X8 26 2R A 110 2 R A X Xk S TR AF K W e R A O R R O R L IR AT DA, LR RO R .
Ias=1,/1, (D
e Taas HEEERRVES; s T, RFIRE G LA & B BT 2 B R & i (mg /@) » AL Z R 3 & 48 B s 2 1 it v
SHMWMARMRZEH; I, y WHO PR E 5B & & (mg/g) .
I.=1,/I, (2)
Aorbe T AR5 T AR DR S LA A A B R 3 i (mg/ @), WAL MR & R e f i rh &
AR IERZ 8 1, e EE B N 2 5 & i (mg/ ) .
Tean =100 X T4 /T ap) X (100 X I/ Iyp) X (100 X Io/Tep) X oo X (100 X T4y /1) 1" (3)
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XA n WD TEIERNEG Ia. To Tey 0 Iy AFERPREOLFTFRAER S & (mg/2)s Tag L.
Lo oo T H5 2 RGEE R (T B 7 2 258 & & (mg/g) .
1.2.4  Jg W Bk 69 52

I F7 PR T 5 5 12 oR FHCRE b 2 4 T b ol £ 0 R IR D R (9 U 72 ) (GB 5009. 168—2016) " Hi iy ik .
1.2.5  4FZ Rk R e m e

R R J5T R FH T 25 [0 A R BB 0 6 335 T3 33 36 (HS-SPMIE-GC-MS) ik #1700 7 . FRIC 2 g
LA EE S I A 20 mL TZS £ SR, IR A 5 mL A8 NaCl % . 7 BF I aE— R W3 206 55 F % 3.
60 “C/KBMEE 30 min, ¥ ZALMAEE L (50/30 pum DVB/CAR/PDMS & )2) 38 i Fg B4l A . JF 2 58 T Thi %
LAY TR 23 6], PAL PR 60 min, (3540 B3 76 ZEHEE 6890 A (A 1E-5971 B4R % 22 48 (Agilent Technol-
ogies, FEE) M HP-5MS(Agilent Technologies, 3 FE) BN H: (K 30 m, W 0.25 mm, EJE 0.25 pm)
EHEAT, LUBEER R CHEE A, 1.0 mL/min) AER 8, MR TE 250 CRYBERE SR AT 5 20 Bh . TR EE TR
FEUF . #14E 40 °C, fRFF 2°min J5, FHRZE 180 C, FRHEF K 5 °C/min; 5 B, M 180 C#] 280 C,
FHEH A K 10 °C/min, IFAE 280 C FAREF 10 min, BTk &0 &0 & (ED70 eV R,
280 C; B FIRIREE, 230 °C . FrA B #2833 ~450 m/z FH 0 1 P4 9 4 438 i A4 109 .

3 g RS — 32 g e 4 A P 0 B ) AR R R
1.3 HBIESW

AN [ AT 9 W) i L IR 75 R H08E SR T SPSS 27, 0 AR AT B R 7 22 43 B (One-way ANOVA), Z54 L)
T FR 2 (MeanS. D) E R, B EMER K Duncan LT 2 E IR, Ll p<<0.05 N EF BFK
-, A5 5 KR ) R R FE R 0 23 T (Quant-My-Way) #4F . #:& NIST 2017 1% )% . dE47 Ve . i
EXCEL # {4 kb B¥CHE . f#i ] Graphpad Prism 10. 1. 2 £ i & 12 F1AG W5 /2 A € B AR 18, ] Origin
2024 2 #5 & M R W 53 AH 6 1Y) R IR LR Venn B,

2 H#REHSW
2.1 AEEHBKMBMAEREFRRS ST

FEARE T B LGSR (R D R, HAERBRKWGEZ MK, Mg 2 R 5% E L (p>
0.05), fHALH AR I3 22 7 3 (p<<0.05) , 4 WENLAKLEE AR > & B, W& T 3 1 (p<<0.05),
B5 2 LA 22 58 8.3 (p=>0. 05),

K1 AEAEHKUGINAELREFRS (HHRE) AL %
e %y M2 M3 M4
K4y 80.01+0. 62 81.340. 65 79.8140. 43
HEA 15. 38 +0. 25ab 14. 86+0. 18b 15.93+0. 48a
FHAR 7 3.59740.52 2.8340.96 3.244-0. 25
K4y 1.0240.01a 0.97=£0.02b 1.0240. 03a

T BRI AR TR EARRRZ R BEA G FE L (p<<0.05); M2, M3, M4 Zp Bt RE 2 #. 3 &, 4 i KWl
P, N,
2.2 AEERKYEMASERALRIESIT
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BEET 2 W3 A, 2 WM 3 M2 25 R LI E L, W FF B MR (essential amino acid, EAA)
L OBERR . WA, DLAE LT E R (nonessential amino acid, NEAA) 2R i fig . 79 & B . BE & W2 1)
GRESBANAPERBEARIT ¥R L (p<<0.05), HAREBREFARAFLHIT 2B X (p=>0.05),

3ANAE R ALNL P P b 7 LR S E R R S LU EAR S, 1908 0,39, MR AREM S IFLHAERILELRT
T 0.75, HAIER ., PO R, LTI BRI R T B ER A K2R, 5
ey, % E AL T i E IR B L 22 S RS iR B L (p=>0. 05) (GR 2 FIEE 3) .
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x2 ARAERKVMBIASERARESE %
HAEEM AN M2 M3 M4
Wil AR B EAA 6.2240.12 6.12+0.21 6.3640.09
LT E LR B HEAA 1.65+0. 02 1.64+0. 04 1. 69-+0. 05
IR IR B B2 DAA 6.2240.10 6.0140.15 6.2240.12
LR M TAA 16.15+0. 16 15.76+0. 42 16.3520. 29
T & LR B NEAA 8.27+0.15 8.01+0.17 8.30+0.17
R3 AEERBKVIEEN A S EE AR L5
AL M2 M3 M4
R IR A S AR A Y e E 0.3920.01 0.39=0. 00 0.39=£0. 00
AR LS S IR A E 0.514+0. 00 0.514+0. 00 0.514+0. 00
DA & IR B S AR T AR A Y e E 0.7540. 02 0.7640.01 0.7740.01
R AR B S AR R A 0.39=0. 00 0. 38=2£0. 00 0.3820. 00
TR AR A RS SRS R E 0.1040.00 0.1040. 00 0.1040. 00
2.3 ARAERKVBINASESERITN
R AN R AE I K W) s LA L R AAS WP B E5 vl J0, KNI h R 2R . w AR . AR
SRR AR AR, ANER + AR S EYE T FAO/WHO FaifE. S4F B AAS [Hi KW H

AR B AR . ARG CS WA R AT, KWL b i R & & T ey i

&
A
=
>
>
wm
m

M, HAb AR E R SRR T 2N EEN . 448 AAS T CS IF/bniE, KWL R &5 — bR Pk 5/ i
TR . AW Wi LA 06 5 B IR TR B o 0. 85(5k 4),
x4 TEAEHEMENALEIEBRITN
DEEERIS  FAOWE = M =
B AAS Cs AAS Cs AAS Cs
WE M 40 47 1.15 0.98 1.17 0. 99 1.18 1. 00
5 R 50 66 0.93 0. 70 0.93 0.71 0.93 0.71
S HE R 40 54 1.08 0. 80 1. 10 0.81 1.09 0. 81
SEHEMR 70 84 1.08 0. 90 1.10 0.92 1.09 0.91
AR 55 70 1. 69 1. 33 1.71 1.35 1.70 1. 34
R+ e 35 57 1.12 0. 69 1.13 0. 69 1.13 0. 70
TN R R + A R 60 93 1.22 0.79 1.24 0. 80 1.23 0. 80
o B TR TR L EAAT 0. 86 0. 87 0. 87

2.4 AEFEHRKMENARBHBARRSE51T

LRI 37 FPAR T AR , 2 AF & b, U IR R 2 SOR W R R I i W 3 1 25 5 (p<<0. 05), EID 2 IR JILIA
RIEFR & B m T 3. 4 WL (3R 5) . 3 MNAER LA b 2 AN 10 R0 5 R 2t oK 1 SR AN 16 R i s R &
it TR DR i (R 2) o 2R R v A g e P PR U R 43 0 S R L TR L AR R (3R 5) . EPA+
DHA . n-3 PUFA 5 n-6 PUFA AL . PUFA 5 SFA i LU EZE S LA Z AR R B B &2 5
(p=>0.05 (2,



% 64 3% : RE Ko SR B I S FT BAE KPR R ek 4 PR R AT 7

x5 FAEERKURNNERTBRERESE %
s i I 72 M2 M3 M4

i AR 1D B2 (SFA) TH(C4 : 0) 0.002£0. 00 0.0020. 00 0. 0020. 00
CR(C6 : 0) 0.014£0. 00 0.014£0.01 0.00%0. 01
FEMR(C8 2 0) 0.0040.01 0.0040. 00 0.0040.01
ZEWR (C10 £ 0) 0.0140.01 0.0020. 00 0.0020. 01
T —HEMR (C11 = 0) 0.0040.01 0.0140.01 0.0140.01
HEERR(C12 = O 0.0940.03 0.0740. 04 0.0940. 06
b= JkefR (C13 = 0) 0.01+0.00 0.01+0.01 0.0140.01
W EER(CL4 2 0) 1.2440. 04 1.2240.03 1.2540. 05
TR BERR (C15 = 0) 0.2240.01 0.2040.01 0.2140.02
KRB R (C16 = 0) 16.26+0.27  16.63+0.23  16.43+0.50
TEBERR (C17 = 0) 0.2140.02 0.20%0. 02 0.21240.02
T J5 /R (C18 = 0) 4.2940. 25 4.424+0. 26 4.2840.43
AR (C20 : 0 0.2240.01 0.23+0.02 0.2240.01
T —kERRC21 : O 0.0340.01 0.0240.01 0.0240.02
L1 #i R (C22 ¢ 0) 0.1140.02 0.1040.01 0.10%0. 01
= RRR(C23  0) 0.7640.07 0.80%0.11 0.74%0.03
ARIEFR (C24 ¢+ 0) 0.05+0.02a  0.02£0.00b  0.0240.00b

PSRRI D5 R (MUF A) A 5 RE KR (C14 : 1n5) 0.0440.01 0.0240.01 0.03740. 00
+ H BRI ER (C15 = 1n5) 0.01%£0.01 0.00=£0.01 0. 00£0. 00
FEHEIH AR (C16 ¢ 1n7) 2.9040. 07 2.94740.02 2.9640.08
+ LB IERR (C17 : 1nD) 0.154+0.01 0.15%+0.01 0.15%+0.01
FAMAR (C18 = 1n90) 0.0840.01 0.1040.01 0.10%0. 01
R (C18 ¢ 1n9c) 26.7440.96  27.134+0.46  27.4540.65
TR (C20 + 1n9) 1.4240. 11 1.41%0.15 1.40240. 14
FFiR (C22 + 1n9) 0.08+0.01 0.07+0.01 0.07+0.02
MR (C24 ¢ 1n9) 0.0940. 04 0.1140.01 0.090. 03

Z A FE 5 R (PUFA) S AMBR (C18 : 2n61) 0.0140.00 0.0040.01 0.0040.01
WM ER (C18 : 2n6c) 33.01+0.55  32.25+0.52  32.77+0.76
-E R R (C18 ¢ 3n6) 0.1340.05 0.1540.06 0.1440.03
a-JFBRIR (C18 ¢ 3n3) 3.244-0.11 3.1140.12 3.1640.15
AWk R (C20 : 2n6) 1.3440.19 1.3240.18 1.3440.10
AR =R (C20 ¢ 3n6) 0.7440.03 0.76%0.05 0.71240.02
TR SRR (C20 ¢ 3n3) 0.3440.04 0.33%£0.05 0.3240. 04
164 SRR ARA(CC20 : 4n6) 0.03+0.01 0.02+0.01 0.03+0.02
T TR ER (C22 ¢ 2n6) 0.05+0. 02 0.04+0.02 0.0640.02
kG ER EPACC20 : 5n3) 0.9540.09 0.88+0.10 0.8740.08

TN ER DHACC22 ¢ 6n3) 5.14+0.75 5.27+0.77 4.76=40. 39
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SSFA Fn i AR R & i, SMUFA o ORI B B i, SPUFA R/R Z AN AR TR A it . Sn-3 PUFA £IR n-3 & 2 Rl g
R A . Sn-6 PUFA £78 n-6 2L AWM &, n-3 PUFA/n-6 PUFA %5 n-3 2 £ AW G SR 15 n-6 28 2 A1 HIE I iR
BEM LI, PUFA/SFA 3R/R 2 A0 FIAG 5 B2 S 1t 55 100 0 D7 R s 3t 1) LU AL
B2 AEE®RKMENNERBRSELE
2.5 REIE K WAL iR % 1 K9 R G
K H HS-SPME-GC-MS 31 1 A [7) 47 1% 1 Wy L IA) r B9 442 2 Ak U Wy 5, SEAG It 40 B 2300 )&
1% 2& (Hydrocarbons) | #2358 (Aldehydes) . HiZ& (Ketones) . BEZE (Esters) . 5 & IS (Aromatics) . BEJS (Alco-
hols) , M2 (Acids) MIHALZE (Others) . 2 W LA a2 & 7 Bhke3e, & it B4R I 19 i g /b5 8 FhEE 2k,
O AR WG RS s 3 RS, FE 3 WA W IL IR R AR 4 BB ER S, LA i B AT % 4G 0 T e
My 9 FMOFEE, TE A B WIEENLIA & R 2 RS, HE ARSI R s 2 RhER 2L, 7 3 K
Wy AL IA) o A 5 AP AR BT, 7E 3 WKWy IL Y b A i s (&1 3 R 6) , ARRAE IR KM EE LA
rRORE I ER Y A e IXUBR ) B R S B A 0 A - 2 WS W S UL PRI TR AR R 20 B, b = e AR IR TR B -4
THEHh 2 WKW B LA R A 3 KW E LSRG I 1) 31 Fh, S RRAIER 1 A, FRATRZE 1 Fh, R A
JFAFE 3R, R A HASE 4 A 4 WKWy EE LY IR 28 A, A RRA RS S WL, S R
% 1R (E A IR 6)

s M4

5
—— M2 (12.5%)
—— M3
—o— M4 .
(15%)

— F% 15
' (37.5%)

9
(22.5%)

A%
B 3 A [E4E 4K M ffe AL P 45 M JRURR 490 SR 2K B4 ARFHRKMBANERERNEYREECHE
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% 6 4 L3, F RRFH KD A B IR S AR LR Ry R B AT
F 6 ANEEH K VAL P & 1 RUBKR 490 T 48 B
Ak 49447 PR Gl

min M2 M3 M4

PEES =k 19. 65 0. 83 — —
+u ke 22.29 3.28 1. 32 1.71
T 24.78 8.19 4. 61 4. 88

RAY 27. 14 1.12 0.97 —
Pk 29. 38 11. 33 9.61 5.84
2,6,10,14-D4 F I+ i fE 29. 52 12. 89 6. 36 8. 29
8-tk 28. 89 — — 0. 54
W U R HE 9. 94 2.72 3.47 4.74
T 14. 05 8. 20 11.97 10. 99
L4 17. 04 1.24 1.16 0.88
C 5. 04 — 7.06 10. 70
PR 7.83 — 1.01 1.63
Y — — 2.79 2.96
(E)-2— B3 s 18. 62 — 3.09 —
(E, E)-2,4-3 ZJREE 20. 13 — — 1. 87
i 24 EANwAL 7.82 1.38 0.93 0.76
1-3-1-2 23. 87 1.76 0.91 1.70
5- e £ -2 (3HD - 1K g i 35.49 — — 0.67
fik 2 TR TRCH R Y ER 21. 86 3.17 2.19 2.52
R W T 33.18 0.56 —
AROR W R pE-4-5E 5 T e 0. 42

1,2-28 — F iR — (2-FF 3L 5 30O iy 32.53 — 0.52 0. 37
FEH H2K 4. 80 2. 39 — 2.65
KA 7.49 3.33 — 2. 49
1- P da e 23.19 — — 0.51
e 16. 38 4.51 7.13 3.66
2-H %R 19. 97 2. 34 4. 80 1.95

1,6-H LR 22.42 — 0. 50 —

1,2- 32 22. 83 — 0.72 —

1,4-Z FFEZE 23.13 — 0. 80 —
e bk 17.98 1. 30 1. 69 0.91
(2 15 Jii-3- 10. 27 - 1.27 3..00
2-ZH-1-0 11.76 — 1.42 0. 80
225 1E 75 BE R B R R 33.76 23.15 4.55 12.09
RWAN AT 7)) 36. 05 — — 4. 81
HoAth 2% N, N-ZT 5 gt 19.78 6. 45 8. 46 6.08
RS Y 8. 42 — 8.59 —

I [ e JwEm; 16. 64 — 0.41 —

& 24. 43 — 0.57 —

il 26. 76 — 0.56 —

E: “—"RAANFZY .
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3 iTigAgie
3.1 itig
311 ARABIRARL LKL T

JUL A 35 SR 20 S T 9% 3 DR A0 8 S R A B AR AR 2 — L ARSI A B 4 AR R AR, B4R IR
BOLA K 43 ML DG & i o e ik s e, HMLEE FVRK 73 22 5 W 3 . BRI BUE M AR 28 R hn, HE
BB YA R R, A RIAHEATREES T 3B, 52 BRIALREELR, X
— S5 5 SR VDB, SRS SE K P S LML A T A SR AR . B S e | BRRE L BRAE A SR
SR AR W TR S B P B A B A S AT O R TR A R AN TR, R 22 SRR R IR T AR S AR, BR
B, SEWAE . MFEEHERNEAX, B, KMEMHER S ETE 14.86% ~15.93% Z ], & T
EIENICT ¢ R RN R R S /S NP N vk A = Do 0R W=7/ S B Rl O L RN = 1=
WA . P LR 2 0 PR R XUBR v B i 248 b . AR, A LA RLIE I & 27 2. 8320 ~3.59% . &
T, oY Sl e SRR R 2k, HEgat | EFaT | RO e BT, i T M
it N, i te | AR PR 25 SR DDA AT R S A R R AL T RN A G, S Ah, Uk
BEAB IR, AR R . KATES BRI H S R 23 4 %, 2 R KT 3 BrEH, 44
W) i A= AR B0 RN BT R PR A b LR R TR . 2 I K Wi Ab TR A K B B, TR R SR R R
YRR AR GRS A S, WILSMBETEZHEN. Fet, B THEERIGHREE, Wi
AF — € L R RELRE D7, AT 488 15 14 K 43 T FH T 2 R i A 8 A R 2 2, 3 I R W i AH X 2 0 K W e R KR
JEWGE R F AL TR A E R B, XA BT BRI K 4 S T R M AR R i A s b, H PR
J5 ) 3 WK Wy e B N 2 R S . BRI 4 T T 2 ML ) TR A2 B0 O R v Y R ek R R A4 R B A A
Uige, miAEg 2 RV E R TARKMCHERRR, HEEFRYRSERT 2 BRKYiE, L8 4
A A 3 K W —E, fE4—6 AZMBTAETERMRENFE, Hh THEZHZ DA K EH
MHREBTHZMNEFRYE, HILZT, 3BKVHREFMEEMES, MUEEHEEN 7 Ah, 4K
WISEALA R IR SR E SR B A R T 3 IR K W,
3.1.2  RIKBRURE B S 4T

FER R S M AR 1 BT AR BT R S RN B R A AR B B 5 o AR BRSO e IR W i UL 1)
o B AR | AT B AR . AR LT E LR . IR B R 1 B A AR G R BN R, 54
I LA SR 0 i AR A R — 2, (A R B o U R Y L 25 S S L X SR
59 4 250 o AR [ A 0 D5 1 0 0 R IR S 4 R — B, U R T R . A% I K W A UL PR R A (R
T —8, KW SEULRR I 18 Aha M b, & & IR A &R . RAA R . 2 R 52
M, AR S ERME, 6% A (Oreochromis spp) . 8L (Cyprinus carpio) FA (Carassiusauratus) %5 &
FUAE - S LA T A 2 R S s HEP T . A R AR & 2R WK ah W) B R IR R . —H 2 5E
B R A L TR R £ 0 0 B S T JROR R SRR R T L BR A R R R A R RR A . LA RS T A R A
FRRALIE AR Y R SRR, b, YRR T DA 0 A S B A R R TE R, 4 i 2 K W i
WU PN R & B W 0w T 3 WAL, FTPIE R & i 22 S e g i 2 S, R 4 R 2 I i ALY
PR TS Ry BT, RH A 3 W LI B A BE R R KT A S T . T R R DY A ISR IR A Y T 4
BRI, ARG A B W S LA P R L SRR S A . AR — A B PR, RS 5 Ak
A R TR B A HE IR L I A R T R AN M LA A A AN M T L DR K W T b T AR B
PR A N E R AN AN N R R N

HERW L HItB IR EE AR EFRMME. I FAO/WHO A fi B Z R T, LR EERS
BREMSENETE 0.4 £, LR AER ST AERMILME=0.6 WEAB, $OA 2R EN
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JEEY L ARBETE R, 3 AR LA b T A R R I R L) A B (B O 0. 39, 53 FAO/WHO #HEF
B, VEARERSEVLFRAERALMEY KT 0.75, @it FAO/WHO #E#E, vl 3 MER K YiEHILA
S SRR AN S ST A HLAL N e il AR TR SR, R A, JB TR E AR .

W IR EAAT 1 06 75 R R 5 23 % 5 (0 LA 34 0k e 88 L BUR EDY . EAAT (i
B AR TR R O, W AR T A W i R R R L 2 EAAT E KT 0. 70 B, B P RR R R
UYL ST S HhRiE . AR B WG LY A 8 1 R R S R N AR, 4 IR 3 IR K W BE LA EAAT i
W 2 LA, R —ERE L, 4 8. 3IRILNMEA ST 2 LA,

LA B HETRIF 7 AAS FILZ 1T 53 CS 45 5 /s 4 20 R 0 3 A4 % B 1 Wy Ml 1 5% — PRl ok 2 2 iR . [
M. &R Wy, a1 R i i o At B R A SR R . A AR A R L ] G A R R A R
IngR iR . T LR, P LR A s . BeAh, PIAMIE R, R e, R
Wy i UL A BE A AR 4 M R b B B TR N A2
3.1.3 JEMBR 4L E AT R

JE 17 2 53 Ry A R0 i 7 R AN T R R T R, AE AR b B R [R AR . ESE 3R, 5O A0 i i IR AR L
TRLN G 0 R A BB A R WU SR AR AR L ARSI S v A% 8 K S UL P S A I U R A
Yo T ARG Wi R . 18 A0 A D5 R 7 & s BRI 3 LR . 4 W LA, 2 LR, = 3% (R G e 35 1 22
St o A AG D R AT M ML SR R RE R L HEI 3 W WL P G AN I IR e ARG R A SRR A . AR A 3
K Wy fife B 5 Pk B B RE AR AR v, S [RIDS R s R R I A A 25 5 . ORI RIIE D R R
WS A2 M TR XS TR, 7E BE AR R v B 4R ) A ok S L R i . AE A R BB R B KR By
Be, AR D7 R g U0 SR IR DT R H T Ak 2 AR N AR, AR Ak A0 A Y R R A, I LAAE
ARG W o AR RS 7 R %) o L AR R AN TR I R AR i SRR A B AN TR T 4 Sk B S A R s DT PR R
Z A HNG IR . MFR 5 Hml 1, Wy fife UL PR SR A A0 R G D R Hh il R B B A | . 2 AN AR AR D R HP I il R
S B T S TR N 9 R T 97 A i LA S I T A R L A% K W B L P TP 22 R S D IR
554 NG W7 R 0 LU AR 4 44 A f R IR b A LU (=0, OFT, B BRI N 2 LA, 4 LA, 3 1
LR ULBH 2 #&F1 4 #K Wy s UL P3G B R o & A ) T AR A AR R ok 28 n-3 PUFA. n-6 PUFA,
EPA Hl DHA 8 18 0] LU S W4 I 05 2 85 J% 0 (A9 BB 45 45 . n-6 PUFA. n-3 PUFA {8 AR T
MEFHRE, HERESR, LAMNEE RS, n6 PUFA fl n-3 PUFA & 5 A &H & MFiEIEM, F
BEHAR A L% n-3 PUFA 5 n-6 PUFA /Y LU {8 7T A 20 I 0 55 2 98 1 S8 s XU . SR 40 ] & BOKF n-3
PUFA 5 n-6 PUFA [ HAE/NT 2.5 1 A 2SS R bn10 . ABESE . B 45 4 40 K Wy i LA 1Y) n-
3 PUFA 5 n-6 PUFA i FAE Ll 3253 2 bR A v, aF — 25 ik B K Wy il 2 — Fb LG 88 5 8 SR I (EL IR 7K ™
fh. DHA fl EPA BB ZFII6E, WI5A 258 TR & 5 . 3 0 0 I 5 1) BE 0 RA G0 4 5 0 XURS: o 40 I
I OB PR ST L AR ST R R, KB KW EENLA T DHA R EPA S8+ 5, EEHEAKYIEILA
XoF A A R AT 73 A .

3104 R4 AE A I 4 A7

MR RERAEEY SEHEEMUKKR Y 2 1. 3. 4 8. S ARBRIIABERYRSTEES AR, &
SRR BUR S RO L (ERFSE 2 . R DS A B 450 v . A H e R KUK 1) T R N e
KW IR & B ke R I IR A I AE — 8 S5 0F 5 Al 2k e R 26 0 3 . 5 HA 4L LA A EE . 4 2
WLAEEA 8- B, ARG 1 vT BE 18] 322 M Hh ek L PR IXUBE 7= A= 520

WAL A W 2 IR D TR 1 B Ak D e 2 LR Strecker FEMR AN, EEAFRBEMR", B &, 2%
W4 K W fif JUL PR XU ) EE B DT R . 3 AR L IR TP A I 8 RS, LM N b el BRI
495 3. 2 . 2 IR LIRS A T LR WSS 1 i 25 AR K, U 4 U R 3 I UL IR A KUK BH A T 2 9 L
W 2 WL AL E A =AY T, 3 8. 4 W ALIRNAS & 7 RS T . B 0E H 5 AT 75 Bk L B ok, IR
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SR L I R TR B R S T, LR B SR B NN T, X T AR 3 R 4 i K W A L P KUK
FOMEE MM R 3. A AL, XS RS R s BN T, CBRZ, KEEE., ¥
Gomibm., CAVRHGE, CERAIRRME REKR, TRAAERER, ER&EE T TR M
JEEBRDS, AT AR 3 L 4 W DLIA ELAT B R R A RN

A LA . A 2 P ) AR R i AR, A0 2 ALY 3. 0100, 3 IR ALIA 1. 8400, 4 LA
3.14% ., BRZEY) B A HE T, X W il KU B R ARG

S AL R E R, AR LA & Y b S B AR, AR K W i LA
T BB TR

AN TR)AF i UL ARG 30 1) 55 A A A RPN S8 Ml ). 3 IR AILIA DAZE l 3, 2 IR 4 IR LR 45 & —Se ok
KW T, 25 ALY oKW ILR KR 77 A — g T 2, BF 50 2 3R W, AR 22 IR 7K £0 28 it I 1)
PP, SRR T BB R T 2 R B R R I R A AR DR s o R R R R AR S R R R
PR AR 1 fa 28 B FEAE A,

W28 32 2L g D7 B AL B B AL B W R B S5 A . S A BT AR LG, RS Y (A, BRAR MR R RS
U 6T JXUIAS 4 5 ik EE AR A AR o R, — SRR Y AN T R R A 1 R AR X B L T - -3 . W A
AW ILPR AR iR, 3 IR Z . 2 W LA AR R I . 1o - 3- T EL A A0 o i ROk, TEE
BN g K 7 R R R A SR IR L St 3 . 4 WK W L A R R R A BRI 2 —

e Wy fife JL A rp ARG I L R R R 2 B, 4300 A I S e R CRE AR R ) R\ ot R CRIE IS R o R 2K 4 T 7
BAEW LA S EZFHE, 2 BULA N 23.15% . 3 WNLAN 4.55% ., 4 LA R 16.90% . (HAT #F 5T %
B, X ) IR T AR BRI AR I HE R L I AR S T T A W A L PR XU B R R A
3.2 Hig

HW KW E AR SR B SR, A RIAHEA TSRS, 4. 2BRIAKS TED
FET 3WRNLA . SRR IR . IR R AN 2S5 & 4P, SRR . 4 8. 2 UL P EE e vk a1 3
M2, Lir @RS m T 3., A WAL EERELET 3SBRINA. ST 2BIAW, n3 PUFA/n6
PUFA W EE A, KGR & A ok B bR . RILBR . W&ok . A I K R0 % ok 55 45 & M XL
M, DLRCREA MR . KURAREE D, 4 8. 3 WALIRAE T 2 W LA, DRI, &5 45 78 5% 0 (8 6 ok R i 2
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