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Abstract: This experiment investigated the effects of alfalfa (Medicago sativa) meal on the production performance,
slaughter performance, meat quality, and serum biochemical indicators of different hybrid lines of Liangsan pigs. A
two-factor experimental design was adopted, dividing animals into four groups: EG [ (Zangliang F,, fed alfalfa
diet), CG | (Zangliang F,, fed basal diet) , EG Il (Baliang F,, fed alfalfa diet) and CG [l (Baliang F,, fed basal
diet). Each group consisted of three replicates, with 10 pigs per replicate, and the experiment lasted 49 days. The
basal diet was formulated by the experimental farm, and the alfalfa diet was prepared by replacing 9. 6% of the basal
diet with alfalfa meal. The experimental animals were selected from healthy 8-month-old Liangsan hybrid pigs with
good body condition and similar body weight (91.204-10. 07 kg). This study systematically evaluated the effects of
the two hybrid combinations and two dietary types on production performance, slaughter performance, meat quality,
and serum biochemical indicators, and explored their interactions. It was found that: 1) When comparing hybrid
lines, the average daily gain, slaughter rate, lean meat percentage, eye muscle area, glutamic acid content, arginine
content, and total antioxidant capacity of group CG Il were significantly higher than those of group CG [ (P<<
0.05). The slaughter rate, ether extract content, and glutathione peroxidase activity of group EG [l were
significantly higher than those of group EG I (P<C0.05). The crude protein and docosanoic acid content in group
EG | were significantly higher than those in group EG I (P<Z0.05), while the crude protein and glucose content in
group CG | were significantly higher than those in group CG [I (P<C0.05). 2) When comparing alfalfa and basal
diets the malondialdehyde content in group CG Il was significantly higher than that in group EG I (P<C0.05), and
the arginine content and total antioxidant capacity in the longissimus dorsi muscle of the EG groups were significantly
higher than those in the CG groups (P<C0.05). 3) A significant interaction between diet type and hybrid
combination was observed for arginine and «-linolenic acid (P<Z0.05). 4) No significant differences were found in
the other indicators; however, compared with the basal diet group (CG group) , the alfalfa diet group (EG group)
showed a decrease in feed conversion ratio, ether extract content, drip loss, yellowness value, pentadecanoic acid,
heptadecanoic acid, docosanoic acid, and tetracosanoic acid content (P>>0.05), while the contents of crude protein,
aspartic acid, glycine, alanine, proline, tyrosine, leucine, and butyric acid, as well as the activities of superoxide
dismutase and alkaline phosphatase, were increased (P>>0.05). In conclusion, dietary supplementation with alfalfa
meal during the late fattening phase reduced the feed conversion ratio, improved feed utilization, enhanced total
antioxidant capacity, and effectively improved meat quality in both hybrid lines.

Key words: alfalfa meal; Liangsan pig; growth performance; slaughter performance; meat quality; serum
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1.6 HIE%Ht 5 »H
Hds 48 Excel 2020 % 3 j5 , F F SPSS 25. 048 it

F1 ARAREEFASTR(KTEM)
Table 1
dried basis)

Diet composition and nutrient composition (air—

JEt HE il ) [EEGTE

Ingredients Basal diet Alfalfa diet
JiUkL Ingredient
F KA Corn flour (%) 55 49.5
K1 Soybean meal (%) 21 18.9
KM Rice bran (%) 10 9
#RFE Bran (20) 10 9
B 15 ROR Alfalfa meal (%) - 9.6
DI E Premix (%) 4 4
41t Total (%) 100 100
377K F- Nutrient level
T¥) % Dry matter (%) 83. 69 83.67
M H T Crude protein (%) 18. 04 18.07
MBS Ether extract (%) 4.29 4.08
Jif 1 1 U £ 4k Acid detergent fiber (%) 6.19 7.97
rp M Pk 4T 4 Neutral detergent fiber (%) 13.59 15.76
45 Ca (%) 0.49 0.62
B Total phosphorus (%) 0.80 0.78
R R Lysine (%) 0.85 0.85
4% Methionine (%) 0.28 0.27
FH &R Threonine (%) 0.52 0.54
{4548 Tryptophan (%) 0.20 0.23
T ALAE Digestive energy (MJ-kg ') 13.04 12.55
R & Metabolic energy (MJ-kg ') 11.76 11. 33

T VPR N A kg SRR A E A S 6 me, AEEE B, 1.2 mg, 4
HEB,2mg, fiHEEKB, 8mg, 4K D, 0.96 mg, 44K E 16 mg, /M
2 15.2 mg, i 48 mg,#k 60 mg, & 20 mg , 4 20 mg; B AR . E AR .
R RR R T AL RE AN RE A TSR, A S

Note: "Premixed feed provide 5.6 mg of vitamin A, 1.2 mg of vitamin
B,, 2 mg of vitamin B,, 8 mg of vitamin B, 0. 96 mg of vitamin D,, 16
mg of vitamin E, 15. 2 mg of niacin, 48 mg of copper, 60 mg of iron, 20
mg of zinc, and 20 mg of manganese per kg of feed. Lysine, methionine,
threonine, tryptophan, digestive energy, and metabolic energy are

calculated values, while others are measured values.

BOPF AT XU R 7 22 93 B (Two-way ANOVA) X J& 52 PERE | DA il AT L A= AR A8 AR AT G0 it 0 #r o AR 28 1Y
2 52 AL A O 8T 5 DR, 0 331 3 8 AN [R) A MR 2 B RIS ] A 52 4L B SR o AR TS a8 5 48 T DI R 5 e 5e 41
B Z ) 22 AT, AT T B 52 P RE L PR SB35 A= A 8 b 19 258 5 32 e, DA P<<0. 05 R m BT B35 12 5=,

P>0.05 %R 2257 A W3 4 R P (E R E 22" RoR .

2 ER5HMW

2.1 MR ER ERAEREREZERANSERKEEREZERENG T W

2R 2AH, 2238 A 0 ERON AT, CG I AR RE SFH H I E g2 AR R IR IUE U B2 T CG
T #H(P<<0.05),EGIIHMBSRBES TEG [ H(P<<0.05), 4125k 3 2000 B, & 6 45 6] G B 3% 2 5
(P=>0.05) ; 2% 38 41 45 FR )RR S %) 45 48 5 OF T i 5 52 BAE FH (P>>0.05) .
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Table 2 Effects of diet types, hybrid combinations, and their interaction on growth performance and slaughter performance

i H R E TR H 2SR Diet type P1# P value
Ttem Hybrid S il A e ) T AR S A A X AR MY
combination Basic diet Alfalfa diet Hybrid combination ~ Diet type ~ Hybrid combination X diet type

EIRGRUNED I Zangliang 90.90+10. 12 90.90+9.95 — — —

Initial weight [ 5% Baliang 91. 60+ 10. 25 91.40-+10. 03

K W Zangliang 108.54410.21B  108.9649. 50 0.06 0.98 0.95

Final weight [ 5% Baliang 116.8243.54A  117.6448. 49

ADFI I Zangliang 3.24 3.21 — — —

(kged"*head ") e paliang 3.71 3.71

FCR JHL Ut Zangliang 7.29 7.10 — — —
[ 3¢ Baliang 7.65 7.39

ADG FE A Zangliang 0.43+0.07B 0.4240.08 0.05 0.94 0.84

(kg+d™) [ 5% Baliang 0.60-0. 03A 0.6240.27

BMR FE A Zangliang 0.3340.03 0.3440. 35 0.21 0.52 0.68
[ 35 Baliang 0.28+0.06 0.31+0.03

DP FE Zangliang 72.48+2.24B 71.00-3. 16B 0.01 0.90 0.34

(%) [ 35t Baliang 76.9540. 15A 76. 164 1. 00A

NMP FE Zangliang 52.05+1.11B 48.57422. 50 0.34 0.73 0.95

(%) [ 35 Baliang 60.2041. 37A 57.8143.82

EMA FE W Zangliang 26.58+2. 16B 29.77-+4.98 0. 00 0.57 0.15

(em?) B 3 Baliang 50. 285, 67A 43.34+7.56

T« [ B0 D0 B O ] 7 B R 22 7 A 38 (P=>0. 05) AN [l /NG 57 B 3R20R 22 53 8k 35 (P<0. 05) , ] — T 1[5 510 ¥ JG 7 Bk b [l 7 B 327 2
AR E(P>0.05) , A F KE F 8RR 2% 57 B35 (P<<0.05) . — "SRR AR 550 T8 Bk #7590, TR ADFL P H R & i
Average daily feed intake; FCR: £} A [t Feed conversion ratio; ADG: *F- ¥ H #% & Average daily gain; BMR: # [A [ Bone to meat ratio; DP: J& 5 %
Dressing percentage ; NMP : 14t [ #& Net meat percentage ; EMA : IR JJLTH #{ Eye muscle area.

Note: The absence or identical letters of peer data indicate no significant differences (P>>0.05) , while different lowercase letters indicate significant

differences (P<C0.05). The absence or identical letters of the same item and column data indicate no significant differences (P=>0.05) , while different

”

uppercase letters indicate significant differences (P<C0.05). “— " indicates that the indicator cannot be statistically analyzed under the conditions of this

experiment. The same below.

2.2 FARRER XMABRLIMATRENERRO> ARG H

H 3TN M A FROV L EG T AR CG T A& M R 5 T EG 4L/ CG I 41(P<<0.05),
EG Il 4 fHLIE W7 .35 & T EG 1 41(P<<0. 05) ; 4 ¥ S B g =200 I, 2% 48 A ) 6 W 325 22 5 (P=>0. 05) 5 22 52 40
£ R R 2 AR 0o 45 6 b G i 3 8 LA FH (P=>0..05) 6
2.3 FRER AXALAEIENTRRMALRESZTH YA

HI R 4 AT, A2 A FERONI, CG I H A & IR AR 2R = T CG 1 41 (P<<0.05) ; M in M A &
R EG T AR EG T4 MRS MR E T CG 1 M CG I 4L (P<C0. 05) 5 2238 41 A AV B 26 B RS & iR AT B 3%
38 HAEH (P<<0.05),
2.4 ARER XM BLITEFKIE RS TG YA

M6 51, Y28 2 4L & o FRON T EG T —+ BRI T EG 1L 41 (P<C0. 05) 5 24 fa e 28 Uk E 300
I, & 46 b5 1) JC . 25 22 57 (P=>0. 05) 5 22 32 41 & AV S B0 o- 30 BRI B AT 2 2 22 BAE I (P<<0. 05) ¢



55 35 B 6 W Ol 2E 3] 2026 4F 207

R3 AREY R2XHAREEENERKNEFRBS A GRS

Table 3 Effects of diet types, hybrid combinations, and their interactions on nutrients and meat quality of dorsal longest muscle

i B ZRAEAE T 4. 25 # Diet type P{H P value
fiem Hybrid R A H RAEAE EIEs S < A AR
combination Basic diet Alfalfa diet Hybrid combination Diet type  Hybrid combination X diet type

HLIE 5 Ether ex- J# I Zangliang 2.5540.30 2.33+0.94B 0.01 0.14 0.29

tract (EE, %4) [ 3 Baliang 4.0741.42 3.90-£0. 99A

H & A Crude % i Zangliang 80.03+1.95A  80.07+2.51A 0.00 0. 60 0.61

protein (CP, %) [ 3% Baliang 68.9441.41B  70.7345.77B

ZE AR Cook- J 50 Zangliang 33.52+2.31 32.82+2.47 0.92 0.63 0.81

ing loss (%) [ 7 Baliang 31.8441.06 33.914+8.77

T 7K 41 2% Drip J 0 Zangliang 2.76+0.31 2.4840.14 0.06 0.45 0.97

loss (%) [ 7 Baliang 2.65+0.08 2.39+0. 26

51 71 Shear JC 50 Zangliang 6.26+2.09 7.40+1.00 0.77 0.95 0.07

force (N) [ 7t Baliang 6.40+2.19 7.62+1.97

pHusmin UK Zangliang 6.4140.20 6.5840.09 0.12 0.73 0.19
[ 3¢ Baliang 6.0640. 40 6.3540. 35

£ J IR Zangliang 32.9642.32 31.7741.37 0.13 0.62 0.21

L*(0h) E 3 Baliang 36.0043. 66 33.3741.56

EANLS FIR Zangliang 6.68+2.32 7.8841.90 0.14 0.70 0.37

a* (0 h) [ %% Baliang 5.56+0.71 6.050.47

Gy P Zangliang 7.93+1.01 5.81+1.48 0.56 0.64 0.09

b* (0h) [ 3% Baliang 8.0442.49 6.77-0.26

R4 EAMER FTHAREEEMEREKNSERSENE N

Table 4 Effects of diet types, hybrid combinations, and their interactions on amino acid content in dorsal longest muscle ( %)

i H ZeL A TR KR ZE T Diet type P1#H P value
Item Hybrid Sl 0 7 i e S dlA A A A LA X R RS
combination Basic diet Alfalfa diet Hybrid combination  Diet type  Hybrid combination X diet type

KEAR i X Zangliang 1.73%0.69 2.9240.47 0. 34 0.12 0.92
Aspartic acid* [ 75 Baliang 2.40+0. 26 3.74+2.38

B % 1 Zangliang 3.35+1.31A 2.534+1.23 0.46 0. 60 0. 64
Glutamate* [ & Baliang 2.35+1.91B 2.29+0.87

ERAY J# 5K Zangliang 3.3740.17 4.88+1.17 0.12 0.09 0.25
Glycine* [ ¢ Baliang 4.7740.12 5.15+0. 11

AR B Zangliang 28.054 1. 55Bb 37.3041. 36a 0.00 0.00 0.04
Arginine [ ¢ Baliang 35.83740. 35Ab 40.414+0.91a

TR i i Zangliang 8.64+2.62 10.12+2. 21 0.85 0.51 0.87
Alanine* [ 5 Baliang 9.2644.85 10.18+0. 89

gz i i Zangliang 4.92+1.71 5.21+4.26 0.40 0.66 0.78
Proline* [ 5 Baliang 5.9042.92 7.11+1. 14

ik 4 R 5 15t Zangliang 1.9540. 66 4.80+4.76 0.30 0.27 0.44
Tyrosine* [ 5 Baliang 1.5540.86 2.074+0. 50

LR S 15t Zangliang 32.6145.52 36.0447.92 0.38 0.76 0.11
Leucine [ 3 Baliang 26.8241.06 32.536. 60

TE: AR AR R Sy KR TR . T 1A .

Note: The superscript * on the indicator represents the flavor precursor substance. The same below.
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Table 5 Effects of diet types, hybrid combinations, and their interactions on fatty acid content in dorsal longest muscle ( % )

i H MG i F 2 Diet type PA# P value
ftem Hybrid S 7 ERCCE STy 270 AL > fi R
combination Basic diet Alfalfa diet Hybrid combination Diet type  Hybrid combination X diet type

T 4 5 Zangliang 8.77+2.89 9.94-+4.91 0.68 0.68 0.94
C4:0% [ 35 Baliang 9.92+6. 69 11.61+7.57

+ IR . Zangliang 1.30-£0. 04 1.16+0.11 0.61 0.08 0.62
C15:0 [ 3¢ Baliang 1.30+0. 14 1.2240. 10

L JHC 15t Zangliang 24.56+1.67 22.62+0.85 0.96 0.03 0.95
C17:0 £ 3% Baliang 24.48+1.45 22.63-0. 46

M-10-+ L B — SR IR Zangliang 3.7440.79 3.1240.52 0.96 0.39 0.40
C17:1n7 [ it Baliang 3.4540. 50 3.4440.53

ST i i Uy Zangliang 10.86+1.17 11.68-1.68 0.27 0.90 0.26
C18:2n6e* [ 5t Baliang 12.3240.41 11.66-£0. 24

AR R J 50 Zangliang 40.91+4.25 40.17+2.09 0.54 0.91 0.71
€20:0 [ it Baliang 38.1844.10 39.5146.79

o- 1 BRI i Zangliang 7.4040. 18 8.3440.67 0.13 0.07 0.03
C18:3n6* B2 3 Baliang 7.58+0.08 7.48+0.01

S /47 i Zangliang 0.78+0.15 0.69--0. 02A 0.02 0.29 0.67
€z2z:0 [ 5t Baliang 0.59+0.09 0.5540.07B

= P R U Zangliang 0.9540. 40 0.9040.05 0.03 0.27 0.38
C24:0 [ 5t Baliang 1.48+0.01 1.160. 34

2.5 GMRER JTAA B T b E AT AR G R

H 2 6 P, A sc A ERON BT EG T 4 094 e H K — i Sk Wi i 35 % T EG 1 41(P<<0.05),CG |
LA AR R ST CG I 41(P<<0.05),CG I 411y Mbt e fb i 1 B3 e 7 CG 1T 41 (P<<0.05) . k2
RN ERB,CCI AN R ERTEGI 4 (P<0.05) ,EGHEPTAE N B ER T CG4(P<0.05),
% 22 2 A )RR 28 X 45 6 bR 0T T 1B 3 2 HAE FH (P=>0.05) 5
3 iFit
3.1 MR ERN AR L AS A KRG Y

S T 56 v A IR DR B FL 097 2 H OB AT TR AIC L X 5 Diana % UBF R4S R — B, Ma Y A5
SR LA TR U o R A A Sy — i 2R 4 e AR 1 GRDREJEURE  BE A AR A 1 T Ak D BE L I HEE R
J A MR AT, AT 48 55 R A Ak AR T, T AR T 7 o 2 5 4 A R Y LA R ek s L R 2 H
L AE A5 2L ) TC B 25 S L AFL T A TR R A ek PR L R U R e R 2L, 3R B T R AR R AR T A R A R K
R HT AT 45 R — B
3.2 FREAMNRRLRAESFEFREG TR

J&SEVERE SR M AR S A PR A A M BB AR AR — , RGBSR IR AR bR . B S SRR W M Y
AR S [R5 Rl G B 2 R B I 22 5 IR BULE 60 % ~80% . ARG f, JB R IAE 71 % YU b A IE R
FEL A 24 ] A R g SR DR 8 Sy T TR, B R RN T R B E A SRR R I IR IR AR B 1
(R B 4 15 R TS I A0 ) BB 4 22 ) JB 2 R 25 R B3 . Lindn™ (O IFFE 0 26 W, 7658 RDRE P o I /0 B 5 08 1 A el
T AR B 2 T A R, A SR N i 1096 B B AR A S BB TR A s R B A RO
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Table 6 Effects of diet types, hybrid combinations, and their interactions on serum biochemical indicators

i H ity TR ZE R Diet type P{H P value
Item Hybrid il 28 i B4 2 70 AL A > Hi K
combination Basic diet Alfalfa diet Hybrid combination  Diet type  Hybrid combination X diet type

MDA R Zangliang 14.29-+0. 85 13.30+2. 49 0.44 0.02 0.52
(nmol*mL™") 3 Baliang 14.21+1. 36a 12.50+1. 51b
SOD M Zangliang 193, 46+17. 71 205. 14+ 14. 03 0.15 0.08 0.79
(U-mL) B Baliang 203.05£8. 73 211.72+22. 80
TG R Zangliang 1.7840.18 1.7040. 19 0.48 0.54 0.52
(nmol'L™) 1 Baliang 1.790. 23 1.7940. 15
GSH-Px M Zangliang 149, 83522, 65 161. 48+ 3. 33B 0. 00 0.03 0.89
(U-mL™) B 5 Baliang 166. 61410. 35 176. 934 14. 06A
CAT B Zangliang 57.25+11. 59 57.65+4. 54 0.65 0.18 0.23
(U-L7H [ 35 Baliang 52.35+8.58 59.9148. 93
ALP M Zangliang 1118, 59-+44. 31 1155. 60+ 74. 50 0.73 0. 30 0.92
(U-L7H [ 35t Baliang 1133.04-£172.30  1163.89-19. 94
BUN R Zangliang 9.59+0. 52 8.76=1.90 0.47 0.07 0.95
(nmol'L™) 1 Baliang 9.29+1.03 8.41+1.53
GLU R Zangliang 8.28-£0. 70A 7.79+0.94 0.01 0.41 0.58
(nmol'L™) 1 Baliang 7.03+1.15B 6.9441.34
TAOC R Zangliang 1.01+0. 10Bb 1.3040. 24a 0.10 0. 00 0.83
(nmol'mL™") 13 Baliang 1.1340. 29Ab 1.3940. 11a

MDA : 4 —. [if Malondialdehyde; SOD: #i & ft # I 1k ## Superoxide dismutase; TG: H 0 = fig Triglyceride; GSH-Px: 4+ Bt H Bk — i & 1k ¥ %
Glutathione peroxidase ; CAT : i 44 1k ZU il Catalase ; ALP : B 1k % B2 fiff Alkaline phosphatase; BUN: JR % A Blood urea nitrogen; GLU : 4 %i % Glucose;
TAOC: B4 fbAE )1 Total antioxidant capacity.

B 1 B S 2 0 DR RRTIR LT AR 56 2 PR AR B B E 35 S . X — S5 R G R AR A R S R e
SRS B, R E RS BB R 20 B B S VAR A E RS BRI R B A A U L 441
T8 1024 Ze A5 I BR UL T AR AT B8 A 1, AR 16 495 2R 5 OO R 58 4 — 20, AR v 4 R A ) MR B2 0 17 B F L 1Y
AR UL AR E L 3 ) HR UL T B BT AR, mT BB TR Ry A b 24 58 245 X6 T A P R TR W 1 AN () 5 e B
RCR R R W R LAY AR R R 3

3.3 FREMSARRLZMEAN SRR
B 5 B R S — B £F 2 RS B 0 R EURE , BE 4% 1l 1 IR 1T 3h W i BE s AR, k2D g s TR O 0 2R E
AR AR | ) R R S BRI T I KWLM i A R R R S THEA R S B, X 5EHE

A R S R A R T AR UL A o R U A BIF T SRR — B, DHLER 1 BT A A RGN T R R A SR
WA R 1B R R S UL PR B P A S R A TS R, B R e ORI (B A . PR R R
100 LAPN B9 A 5B 33 AT AR AR ZK 352 2%, 2 T DAl 5 o A 10X 390 vl ) R 4 26 40 R X 3 e I LR /K 93 2 B TG I
FRR H R G A ARDR ZEA LE A RDRR A A T R A LI K 5 A T e, UGB A B R KA R T
R EIAE I . A A ARSI, LL 800 SR I A A A A3 S I G Ak ET LR e UL P e RS A A T
AT 56 F 0] IR AR AR T L S R R R Y I, XS P A R AR — B KRR — RO e R
FAT (2 IR LA A A S 9 A T RG34 P RE S B A BB TR AR S TR (IR R ) A G . 2
TR AEUBE TE A AR AR A RORY LU A9 52 i L 7 I Y v B R AR IR i AR R . AR AN U i
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A ) M AT B I R L H AR TN AR 1Y &, 5 R AR B R W RO S B e R R B AR
o T RRAE Ry — T s g 105 2, B AT Bt 28 R 3F g 3 4 B 190 B 2%, JHE 25 & 0 384 i AL ot w68 Ay IR 1 & 448 3R 33 o 3 s
gy, Wi T Ak BT M O i A R RO AT AR AR B A L, AR R TR D IR L B B T (R KBE AR T R
CHN A e R DU BT ) 1 9 2 WU AT B 5 e 0 080 5 g 7 3 0 P P AR DG o L 45 R Xu 26 BIF 5 R
T e AR S I R e A M A ) T ke Bl P B, LR B e A KM B L (AR R T R I B 1
P VR R B ZH K, DR A S a6 2 HE v T 3R R T i T AR W R AR S A R TR A R JE LA
3.4 FRERRE L X AA i AR ATE T om

LV A= A48 b 2 S e 2l W B A 3 A At BRER 100 1) T 2 280, A S BT AL B ) (P R CH I =R LA e
K E AL P L AR T Guo BB BESY & B, B A T DA R IR Y B A AR AR T AR DR R A
Ay s A 3 AR AR BT L TR I B AR DY R . AN g SR AR WY A MR A DR ) SR T I Y R R
REJT JFRRAR 7N B B X R W B 45 B & i BT E T BB 05 A R0 BRI N Y FL el R L D i Bt SR A I
JO7 , AT 5 47 200 i P17 5 P R vl 10 22 1 25 Ak 5 0 R 8 ) 288 ) T 2 L B A 0 A B 4 33X 4 4 ot T
TG B 2 400k B2 ML B BT AR AR 0 0 A5 IR T K 4 £ 4y T 2 40 L 9 o 0 B ATl 22— | R B i 1L A5
e R3S Dok 4R A SRR B Aot SR Ak A L DT £ 47 400 B G 32 AR 5 s AR v A R 4R R T AR B T Akt
ST T B R T LR A BT AR B R R G L B T 2SS AL A BT EALRE J) . Wistholz %V I BF5E 3R
W, ek eb A BE 5 B A N 2 S BOH i =R S B T L FE AR b, RO F R R R RS I =R S
1%, FTRE 2 B T Akt e AR5 R A 5 B AR T S, T B B F I Y I R A AR A, T g PO B F X
U BE R AS AL AN . 28 b TR A TR R 8 ) B2 o BB A A RE ) (BRI T R B i SR A e T KA Ak A
TP SE AL, 2 ke T AN [ A 52 2 A 19T Ak e ) ARDIR 28 .
3.5 s atAKipkae BEMAE A SR A F A ARE R R

JE BT 12 S A R PR, L v B A A K R PR S ke T O R Y A g ek R R B — R AR RO
ARG P B F A1 H OB S5 G IR SRR LT AR A s T F L, DR L F BGEBE F A A Y AR
F R BB A 5 BT, X — DR A RT BE 5 L v B AR A R LA A Y R AR OG [ I A 2 A — AP TR
T e RAMR T A K A [R] 2% 58 41 A 7R R AT L RV R R 420 5 R T M R 2E B A5 T S B S 5

Be2E S n] REUR T ORAE ML R . MUIR T A M ORI F R B B e ORI O % i R R AR

Jot 5 i DA R AR AR K2R L ik — SR AR R RE 5 L v B A Dy i A PR B ) s IR O ARV RR PR B DDA G . AH
FeZ T 08 P o 3 G R A 5 6 L O3 Y B MIR A 3545 D S5 e i F A T AR 21 T A RSO B L X S TG
T b T 5] R 2 2 e AR R R B A R B, R AT, B F, Y R 62 AR TR,
M EMBEFEHMNE & X — 2R ie 5 AR A G ML 4E R R M LLLE B & A G s 1R s g
Fifr, AT A ELAT R 0 LAT AR 1 2 o D IR AU PR B, DT e B8P 0 | 2 T L e B 114 2% 58 I AR T RE LT 4
i ) R LET 4, P (AR R A o WIF9E e B, AN TR) 2 52 20 5 o 1 B TR AU A 18 0 385 25 5 BB B2 R TR O o
FE AR B F 2 R A R R R i A L DG B B R ) A4S R I TR F 4L, FTRE S B
JRR R LA, 55 2 — 20 38 R R e . (E S AR B F ORGSR 1 T S, HE D s DR AT BE AL - 1) IR
R GG 0 [ A0KS 2 5L 38 AR & A (argininosuccinate synthetase , ASS) 1% P2 55 15 2) i 38 390 AE W X6 ) B i 72
19 22 S AR 2 AR 1B e 30 Ao B AR Wy A Y B . BRI R 3 B B, B F B o Tk R R T v I R
%, 2 W AN [v] 4% 58 2H 5 0F T 007 A 3008 T [ G 4% B8 RS Tk 46l Tl A 25 60 R (stearoy1-CoA desaturase, SCD) | < 5 g I
1% %It f#1 if§ ( elongation of very long-chain fatty acids, ELOVL) |W A 7E 25 5 o [ v B 2% 58 J5 A8 nl g fill 1n) Ja 4%
J 7 R A5 1, T 84 4% 22 i A D) B 48 KB i D PR AR, 3X — B T e 5 SR AR I st A R kA OGS 8 ot 3 ]
FEIR Ay BT HE— 25 W BIAL ] o AE M AR AR T AR T T, B F 0 B P A AR T B T F L [ P R R A
W 1Y 5 i I R AR, 2 WY B A 0 1 0 AP0 BB ) A B RSUE 9 MU K- o X R 22 S T AR S L v R Y 34T T R
AR RE VAT O, LA 19 5 B0 A0 AR AR G 09 D 35 6 X T BB AR R S IR AR TP AR AR I8 . &5 Bnik B F 7

-
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DAL sl JBT R IL Y5 AF A b 0 T A O 35 AT i S B A TR T A S 2 5 s A% R D0 HC R B s A A A R TR
3.6 FAMERL AN EAA

ABESE K B, iR RS A 5 Z A8 21 A AR 2R N o- 0 R R b A7 7 W 3 28 BAE T, 3K AT BB R S B0 FLORT L I F
AR UL TE R 2 BAE S R B A G R R 2 — o FESCBE Fo 4 rh, & 8 H R AT e ok 4 SR e 0y AR Y R T
e i — AL B (NO) R 22 e 1) 45 18, 3 1073 5 LA AR A B0 AR Gl i mTOR 5 5 B0% ) o it Ah it F, AT BB A
A B 1Y o= EBR R (a-linolenic acid , AL A) & AR it JH: 50 250 A6 50 & AR LA AR 4K 19 n-3 B BE 2 A
A1 05 I 2 (long chain polyunsaturated fatty acid, LCPUFA) [ 41 — -+ fif F.J% iR (eicosapentaenoic acid , EPA) 1 — |
WS TR (docosahexaenoic acid, DHA) |, WAL LA & & o AL Z T, EECF, X5 15 H O (0 R 201 1
ALA 7] G R B AN 6] AR A 2 . K 2018 AT RE T 22 b 4 43 i o PR 2R 1T A NO |, S B WL A VR 855 - W)
F, B F L B A-6 2510 AT (delta 6 fatty acid desaturase, FADS6) 1% ¥ 0] GEALK , R T ALA 1] EPA/DHA fi %%
b, (575 ALA FH SR 850 1) Al AQ T i 728, MMl LS Ao 33X — R B ) 1 35t % 75 S e 38 3% 1 it g v 1)
B,

4 it

7 T HE i 39145 MR A AR T L R AR AR S AL OB P L B i ARDRE AR R B B T AT RE ), A ARG T
RS N N U RS IV < o R A= R el R =X A IS IR S E W E AP £ S S BUR W 1 EE e
A 1L 2% 28 5 1R AN 105 R 1 , 45 45 JUL DY 41 236 P SR A 0 (B m T OR (FADS2 HURG 2 R AR OCHE ), LA B AS [+
2SS X B AE HOR A A IS REALR , LA D 1 A 1 2R SR TP Rk S IO A I B e T A B MR RS B AR
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