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Table 1 Contents of nutritional components in muscle

of different parts of small-tail Han sheep
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Table 3 Results of factorial total variance analysis
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2 17.817 39.594 100
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Table 4 Principal component loading matrix of flavor compounds in different parts of small tail Han sheep
IR T M "
1 2 1 2
J BE 0.999 -0.039 A AR BR 0.252 -0.968
oS 0.989 -0.145 B BR 0.996 0.085
ES S 0.994 0.106 iR -0.425 -0.905
R S 0.113 0.994 E3 0.248 0.969
TEE 0.961 0.277 F IR 0.962 0.272
IR 0.833 0.553 TR 0.996 0.085
RS -0.572 0.82 B—6—+ N\ M R 0.996 0.085
+ o E 0.996 0.085 AR AR R T B -0.097 -0.995
+ A\ BB -0.572 0.82 ARCK =W BR =T B -0.91 0.414
B_—=2—3 Hi -0.572 0.82 N,N-=Z h Z R R T B8R T B 0.996 0.085
(E,E)-2,4-% ZHir i -0.572 0.82 3-#K-2-TH 0.466 0.885
(E,E)-2,4-% Z W i 0.996 0.085 4—F R 0.996 0.085
B R 2% Wi B 0.996 0.085 2,3-F = 0.996 0.085
8B 0.53 -0.848 I W -0.425 -0.905
[y 0.975 0.224 KT Hs -0.425 -0.905
15 0.353 0.936 D—A 4 0.977 0.215
1 #-3-5% 0.996 0.085 3-THAR-2-FA-1,3-T=K -0.39 -0.921
2,3-T =5 0.996 0.085 KB 0.996 0.085
IR B -0.572 0.82 ki -0.425 -0.905
2-3 T M BF -0.572 0.82 b 0.949 -0.315
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TR 0.854 -0.52 VR R R EA G 0.514 -0.858
BB 0.961 -0.276
L £33 F; o o F46
mo@‘ L OF‘S
. 52
Fas
R
o .
" n;;‘f
s
05 o
F&;":Fw e
104 o' © °
1'.0 -0‘.5 00 0!5 1 TO
PC1
VECFLOBERE;F2. TREF. MR P4, RA-2-THMEFS. CREF6. IEFREF7. SR8, 1 LHmE FO. 1 /\BREE F10. [R-2-F 4

R (E,E)-2,4-T Ml F12. (E,E)-2,4-% I F13. A -2-2 IR B F14, LB F1S. 2B F16. -6 F17. 1-2600-3—
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Fig.1  Principal component loading diagram of flavor compounds in different parts of small tail Han sheep
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FRG A B S T LLDM(P<0.05) , SR £ 3 il
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Table 5 Fatty acid content in different parts of small tail Han sheep

g Wy B 4 E /g (100 g)!

fig W BR.
NM LLDM RG

o, %a i By B2 (SFA) 3.1715 £ 0.02° 0.9984 + 0.01° 2.3940 £ 0.01"
KB (C10:0) 0.0180 = 0.01" 0.0473 +0.01° -

+ =8k (C12:0) 0.0209 = 0.01" 0.0159 + 0.01° 0.0502 + 0.01°
A2 8 (C14:0) 0.3133 +0.03* 0.0163 +0.01° 0.2432 £+ 0.02"
+ 2R (C15:0) 0.0375 £ 0.01" 0.0222 +0.01° 0.0396 + 0.01°
A48 ER (C16:0) 1.5032 +0.10° 0.5918 + 0.01° 1.4796 + 0.06"
# 2k (C17:0) 0.2314 + 0.01° 0.0160 + 0.01° 0.1667 = 0.01"
7 A5 iz (C18:0) 0.9884 + 0.01° 0.0741 £ 0.01° 0.3953 + 0.02"
T 4 B (C20:0) 0.0525 +0.01° 0.0464 £ 0.01" 0.0068 + 0.01°
=+ —8z(C21:0) 0.0062 + 0.01° 0.1684 + 0.01° 0.0127 £ 0.01"
R e Fe i By 82 (MUFA) 0.6355 = 0.01" 0.3888 + 0.01° 0.8890 + 0.01°
+ 9 B M B: (C14:1) 0.0014 + 0.01¢ 0.0370 + 0.01° 0.0062 = 0.01"
A4 AR (C16:1) 0.0701 £ 0.01° 0.0579 £ 0.01" 0.2071 + 0.01°
+ LB R (C17:1) 0.0386 + 0.01" 0.0389 +0.01" 0.1172 +0.01°
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Table 6 Amino acid content of different parts of small tail Han sheep

AL Bm A F/g (100 g)!

A AR (AA) el
NM LLDM RG
7 &R (Thr) Hek (+) 0.86 + 0.04" 1.05 = 0.07° 1.06 + 0.03
415 B8R (Val) Fok(-) 0.87 £0.01" 1.02 = 0.04* 1.08 + 0.04
& £ BR (Met) Fok(-) 0.50 +0.01 0.59 + 0.04 0.57+0.03
5 52 2R (1le) Fek(-) 0.85 +0.03" 0.97 £ 0.03 0.97 £ 0.03
5% 2B (Leu) Fek(-) 1.48 £0.07" 1.66 + 0.04* 1.74 £ 0.01*
3K 7 &R (Phe) Fok(-) 0.75 £ 0.03" 0.88 = 0.04" 0.89 +0.04*
1 ZER (Lys) ek (+) 1.70 £ 0.01" 1.99 +0.03" 1.98 +0.01°
% B A (EAA) - 7.01 £0.07° 8.16 £ 0.16 8.29+0.11°
R I A& (Asp) Bfok (+) 1.61 +0.04" 1.84 = 0.04° 1.91 +£0.03"
2 R B (Ser) Hek (+) 0.58 +0.03 0.67 = 0.04* 0.69 +0.01*
£ 2B (Glu) Bk (+) 3.06 + 0.06 3.40 £ 0.03" 3.51+£0.01°
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H 4B (Gly) #eR(+) 0.87 £ 0.06" 0.96 = 0.03" 1.18 £ 0.01*
A AR (Ala) ek (+) 1.05 + 0.06" 1.20 = 0.04° 1.27 £0.01*
B 2B (Tyr) - 0.60 + 0.06 0.69 = 0.01 0.68 +0.03
28 & B8 (His) Fok(-) 0.47 £ 0.03" 0.62 +0.01° 0.64 +£0.01°
A ZR (Arg) Fok(-) 1.30 £ 0.04" 1.44 +0.03 1.45 £ 0.03°
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o ROk B % 2R B (EAA/TAA) - 0.40 +0.01 0.41 +0.01 0.40 +0.01
o RIR B/ AR &% R L B8 (EAA/NEAA) - 0.68 +0.01 0.70 £ 0.01 0.68 +0.01
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Fig.5 Composition and content of flavor amino acids

in different parts of small tail Han sheep
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Analysis of the Correlation between Flavor Substances and Flavor Precursors
in Different Parts of Small Tailed Han Sheep

Wang Yu', Shu Ying', Wang Huiting’, Zhang Xu', Liang Sunshuo', Jiao Yingxue', Zhang Zhisheng”
("Hebei Agricultural University, Baoding 071000, Hebei
’Baoding Institute for Food and Drug Control, Baoding 071000, Hebei)

Abstract In this paper, 6—7 month—old small tailed Han sheep weighing 50 kg were used as experimental objects, and
NM, LLDM and RG were selected for correlation analysis of flavor substances, fatty acids and amino acids of small
tailed Han sheep. The results showed that 45 flavor compounds were detected in three parts, among which aldehydes
were the most important flavor compounds, accounting for about 50% of the total compounds. By principal compounds
analysis, 24 flavor substances such as heptanal, nonanal and benzaldehyde were the main influencing factors leading to
the difference of flavor substances in different parts. The content of monounsaturated fatty acids and polyunsaturated fatty
acids beneficial to human body in LLDM was the highest, and the proportion of fatty acids was more in line with human
body’s demand for the nutrition in mutton fatty acids, which was more beneficial to human health. Glutamic acid (Glu)
and lysine (Lys) were the main amino acids, accounting for about 17% and 10% of the total amino acids. The content
of RG was the highest except methionine (Met), tyrosine (Tyr) and lysine (Lys), and there was no significant differ-
ence between RG and LLDM except glutamic acid (Glu) and proline (Pro), but difference between RG and NM were to
the contrary. The correlation analysis showed that polyunsaturated fatty acids were positively correlated with most flavor
compounds, and significantly positively correlated with aldehydes, alcohols and aromatic compounds. This could be that
polyunsaturated fatty acids were easily oxidized, and aldehydes, alcohols and aromatic compounds are produced in that
oxidation process. There was a positive correlation between amino acids and most aldehydes and alcohols, which may be
that amino acids eventually produced aldehydes and alcohols through a series of reactions such as transamination.

Keywords small tail Han sheep; different parts; flavor substances; fatty acid; amino acid; correlation



