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Exploration of meat quality characteristics of Yanchi Tan sheep and the potential
regulatory mechanisms

YANG Pan-ping', LI Hui-xia' , HU Ya-mei”

1. College of Animal Science and Technology, Nanjing Agricultural University, Nanjing 210095, China; 2. College of Animal
Science and Technology, Ningzxia University, Yinchuan 750021, China

Abstract: The Yanchi Tan sheep is an excellent local breed in Ningxia, China. It is highly favored by consumers
because of its tender meat, light mutton flavor, and distinct marbling. However, the implementation of mountain
enclosures and grazing ban policies, coupled with the development of modern intensive animal husbandry, has led to
a decline in the meat quality of Tan sheep. Improving the flavor and quality characteristics of Tan sheep meat has
become a key focus for both researchers and producers. Elucidating the meat quality traits of Tan sheep and the
underlying mechanisms of the influencing factors is of great significance for enhancing the overall quality of sheep
meat. This study explores the effects and mechanisms of nutrition, genetics, and environment on the deposition of
intramuscular fat and muscle fiber differentiation. In particular, we focus on how the metabolic regulation of rumen
microbiota affects the meat quality of Tan sheep. The results of this study provide a theoretical knowledge base to
guide efforts in improving the meat quality of this breed.
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Fig. 1 Nutrient components and flavor substances of Tan mutton
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(intramuscular fat, IMF ) #IA by /2 B0 3 R B0PE R 09 DG B DR, 0T PR BT A s e 2y P MR =K S5 B
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JUUPA) 25 23 P i I 4 25 A G, L P A 5 ARG 52 o JUL P s I AR, L PR i 22 OB R A T 1 R 1 2 41 IMF
T Y Zhang S UE B MESE LA R BT 4E RS IMEF R U OC . IMF SR —F s s AL R, 2 24
B Y 2 2R 45 W 2E IMF %2 3] ADIPOQ .FABP4 .PLIN1 . PPARGCIA %55y iF ) 45 . 0 4F & B, e Wi 1%
DA miRINA X £ 3y 4 16 JL A 05 e A7 26 08 5 4 A 0 miR-27a 3t ik #L 1) CPT 113 1 i 408 = 1l i M7 &40 i 1) 344
BEL T B JH 4% IMF A& B, miR-340-5p Al miR124-3p 3@ it #8 ) ATE7 9845 32 85 20 S 1R 1 4 f A3 6 98 42 B 17 &
B R 2 B e IMUF B a0 S 1 B U OB R T MR RESE Y L 53 Ah R R B, W L sh A i D T AR
EFJEEREETR T /WA T 1) B0 e LU ) 52 E AR G, 78 oA Sz 2 Sl W vh s i B 8 (02 ) 3 B A AR D AR v i 4 o A
H, Xiong 555 B T4 2498 B 02 W0 AE BR I OB v 4 AH OGP 98 s i o AR ™ 2B JE 8% i 15 2 (short chain
fatty acids, SCFAs) J8 5 [ & KK AL SENS Wi UORL . Wang 25 I8 18 4% 22 40 B 7 15 54T 1 32 38t 4% R 15 1
AW R 2R R T B N A BT EE , O Ol o B AR W 4 R R 4 OGB4 B (microbial genome-wide association study,
mGWAS) % B E R J&E (Lachnospiraceae ND3007 group ) il 11 & 1% 7= A= #5165 2 1L 42 B[R] 422 o 1) = 1A 5 14
e T LD AR 5 5 o i S DY ST XUBR 4 4 T D (E R T A B 0 W S ARGE AR BIF 5 U v v S
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Table 1 Effects of different additives on meat quality of Tan sheep

O3 351 W P T 22 S 2% 3Rk
Dietary additive Difference of meat quality of Tan sheep References

H % Glycyrrhiza P25 B R AN B R IR A ST ol R 5 L B SE P B9 XU . Increase the content of linoleic acid and subcutaneous fat, im-  [17]

uralensis prove the flavor of mutton.

¥y 2% Caragana mi- RN EHZUP ARG 17 B 7% e 485 00 s 42 i Y B rPoRLER 19 HLAB G AT BERR % 4t o The content of unsaturated fatty ac- [18—19]

crophylla ids in adipose tissue increased. The contents of crude protein, crude fat and amino acid in meat were increased.

B RAE Thymus WLIA g R 5 s 3 (2 AR AR I R ) 42 35 2 I A9 fif Bk . The fatty acid content in the muscle is increased (poly-  [20—21]
mongolicus unsaturated fatty acid) , which improves the umami flavor of the lamb.

W Astragalus 0. 10 %6 B B UL 5 WUEF 418 B, 32 o B0 P S RIS L 22 ik pH T B it B Adding 0. 10% A. membranaceus [22]
membranaceus promotes muscle fiber formation, improves cooked meat rate and tenderness, alleviates pH drop and improves meat quality.

WM Thymus quin- $2TFHLBILRIK T7, B2 0 1 R K L 5 KURAR DG U e (R R A &R 2R SN E R4 ) &t R st (23]
quecostatus FE AR, 3 hin UL PR v Z2 A R IR I R (n-6 PUF A ) 7K SF- . Improve muscle water retention, increase the content of flavor-re-

lated amino acids (methionine, aspartic acid, glutamic acid and alanine, etc. ) in longissimus dorsi muscle, reduce choles-

terol content, and increase the level of polyunsaturated fatty acids (n-6 PUFA) in muscle.

5 Sophora alo- B LP IR 5404 L o2 DL PN AR I 4 B4 8 S B, Improve the lipid distribution in the muscle of Tan sheep, [ 24]

pecuroide improve the intramuscular fat content and improve the meat quality.
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LA 38 i B SEE 2% pH AR B SR, 48 55 5 TR R K 0 L 2 T RURUBR . JILET e B TR Sh i i A JR E RE A E E L 7E
AR T AR, i DR R S B 1 o s o S P R A D R ML AR S 1 % A M W i as gl L A5 R [R) 21 4 2R AL T
BILAR (4 7S [R) 557 22 1) AH B A6 0 3% B0 AS Ta) B PRBRRAIE ™, Cud 258 7SR AE T W 15 S 1 LRI AL — 3k LI 25 S5 Ak
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[H 3, i %€ 1] Ca™ \FoxO fil AMPK 5 5 il # UL e FBXL5 % 84~ % 5 WA 4k /3 AL i & B 5L I, IFIE 52 T circ
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B T BY JILET 2 Lo 451 S =2 G
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(calpain small subunit, CAST) (& (K 2) . W5 &, MicroRNA A 5 1 7% 5 J5 A% 2 5 IMF A il H A 8
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Fig. 2 Regulatory molecular pathways of signaling molecules/transcription factors
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Fig.3 Possible influence of diet on fatty acid profile of Tan sheep meat
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Fig. 4 Effects of different feeding patterns on meat quality of Tan sheep
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Fig. 5 Model of effects of gastrointestinal microorganisms on skeletal muscle development and intramuscular fat deposition
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