B ERBH EREE - BFENISEEFA 2021, Vol.37, No.2

) P9 P S AE AR BR Ak 57 LB R £ B 9T 93t

A0, ERRHEC, LR, HEREEF'
(1. HH A R LA F R T Sl @A TAAH, HH 20 730070)
(2. HR BT R R R A MRy a), R 2 730070)

THE : Bt 0 K 5 1135 R Ao AG I A F A8 A5 BSR4 SE, 1 B A/ oo it 18] 4 1) P IS 5 BR 69 AL R AR A AR £ 7. LA
BANR B AL Kb 18 M A SR BEA T IH R AR E 9k, 2212 h GHFTEFE, BRERKIAHER, AALE
TR AR R B T35 R A Ao e e 72 W P 69 B8 I BRAL R AL A AT, B AL TR AT ik 3T AN S At 2 1 A8 5 BR 49 £ 7
BATIRN AT, 24P F R Pk 17T AIE R, 18 5 AeF 8 B Ae 12 A RiefelE B, 1eF 5 R FARMBR A ER S,
A A 21.81%F= 23.54%, B4 R 49 A0 F g B4 B L B\ ITE R4 3 7.10%, FIAT A 2. —+R—MWER. b4 w9k
B % DHA 4 A Rafefls iR &2 25 3 T B T RE; KT IR SIERIT AMSRITER Y 2 Fr 28 1 F a4 IERE BT B, 22
TR HF AR F=0.590xF 1+0.154xF2+0.124xF3, MW BRAL M A 040 Lk A, S NERT B RF N, IRHR
P E A R DATBT T A 10 T IS B R AIAFAED £ 7, A FT BRI 1 = S 62T L A R SR AL I ARG

XA TEHNF; B BRRI, AME#RE TR

X EES: 1673-9078(2021)02-290-297 DOI: 10.13982/j.mfst.1673-9078.2021.2.0983

Comparison of Fatty Acid Composition and Principal Component

Analysis of Beef Cattle in Western Area of Yellow River

ZHENG Ya', WANG Xiao-xuan?, HU Sheng-hai', TIAN Jia-chun®
(1.Institute of Storage and Processing of Agricultural Products, Gansu Academy of Agricultural Sciences, Lanzhou
730070, China) (2.Gansu Yasheng Hiosbon Food Group Co. Ltd., Lanzhou 730030, China)

Abstract: To research the difference of fatty acid composition between Simmental and Angus cattle in western area of yellow river,
the content of fatty acid in samples was determined by gas chromatography and evaluated by principal component analysis. Nine
Simmental bulls and nine Angus bulls were selected. All animals were provided the same diet and management. Nine bulls per breed at
approximately 18 months of age were randomly selected and then slaughtered. Cattle were slaughtered after being fasted for 12 h. The
fatty acid content of the longissimus dorsi muscle was measured. The results showed that 17 kinds of fatty acids were identified in the
two kinds of cattle, including 5 saturated fatty acids and 12 unsaturated fatty acids. Among the saturated fatty acids, palmitic acid was the
highest, which was 21.81% and 23.54% respectively. The content of unsaturated fatty acids in Angus beef was 7.10% higher than that in
Simmental. The contents of four unsaturated fatty acids (myristic acid, eicosapeenoic acid, arachidonic acid and DHA) in Angus cattle
were significantly higher than those in Simmental cattle. Based on principal component analysis, seven core fatty acids were extracted as
the characteristic fatty acids in two kinds of cattle. A comprehensive mathematical model was established as F=0.590xF1+0.154xF2+
0.124%F3. In terms of fatty acid composition and comprehensive score, Angus was better than Simmental cattle. Fatty acid determination
and principal component analysis revealed the characteristics and differences of fatty acid composition in the two kinds of beef, which
provided theoretical basis for the rational development and utilization of excellent beef cattle products in western area of yellow river.
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Table 1 General composition of the longissimus dorsi muscle
in Chinese Simmental and Angus cattle
F AT IR 2% PAA
K5/(g/100 g) 74.97+0.56  75.13+0.41 0.23
FLPE A /(g/100 g)  3.41+0.18 4.62+0.25  0.00
pH 5.89+0.21 5.44+0.25 0.18
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Fig.1 Fat content in the longissimus dorsi of Angus and
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Table 2 Fatty acid content of the longissimus dorsi muscle in Chinese Simmental and Angus meat
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IR-9-+e9 B — B (Cld:1) M 2 FEfHER 0.11+0.04° 0.93+0.21°
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Table 3 Correlation analysis result
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Table 4 The test of KOM and Bartlett
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Table 5 Results of principal component analysis of fatty acid content

N WA AEAA PRI 75 Fa N AT BN
it FENY%  BR% it FTENY% BRI % it FENY% BARY%
1 8.27 59.04 59.04 8.27 59.04 59.04 5.73 40.93 40.93
2 2.15 15.37 74.41 2.15 15.37 74.41 4.35 31.08 72.01
3 1.74 12.41 86.82 1.74 12.41 86.82 2.07 14.81 86.82
RO HEEERK SRR MR VH B R R = E N S R 710 R 3L,
Table 6 Rotation component matrix B ER B R EER AW R
A A F1=0.298X1+0.205X2+0.001.X3-0.322.X4-0.337.X5
1 2 3 +0.341.X6+0.311.X7+0.256.X8+0.208X9-0.269.X10+0.312
T e9aRER 045  -0.10 082 X11-0.227X12+0.08X13+0.321.X14
LEEA 0.08  -0.07 085 F2=0.031.X1+0.140X2-0.408X3-0.034+0.054X5+0.
TR -0.17 028  -0.85 59X6-0.027X7+0.335X8-0.179X9+0.371.X10+0.145X11+
B 078 =050  -0.14 0.451X12+0.542X13+0.077X14
TR -0.73 051 -0.02 F3=0.287X1+0.445X2+0.517X3+0.099.X4-+0.074X
ST 077 060 0.5 5-0.053X6+0.297X7+0.272X8-0.381.X9+0.051.X10-0.271
FFARMBR 050 08  -0.8 X1140.084X12-0.018X13-0.207.X14
tToE B 022 088 030 XL X2 ... X140 3R N 14M TR 4
iR 082  -007 003 Z-ScorebrEAL E A . Ki—. B M =F o
T bR 082 -025 041 (177 ZEDTiREE (LS AE R RECE A IR TR

e 18 0.82 0.38 0.40
AR M BR -0.78 -0.11 0.50
iy, 5 SR 1 -0.07 0.40 0.72

DHA 0.83 0.42 0.27

2.5 T ERA AR FA @ FOF IR A
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B B 28 A UF A A A F=0.590xF1+0.154xF2+0.124
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Table 7 Eigenvector and principal component matrix

R

#—FE &4 (PC1)

% —E /&4 (PC2)

%= Ems (PC3)

&Kir HAERF(X1) AT FFAEE) E(X2) _AT FAEE)E(X3)
o 0.86 0.298 0.045 0.031 0.378 0.287
T EeE 0.590 0.205 0.205 0.140 0.587 0.445
+ABRER 0.004 0.001 -0.599 -0.408 0.682 0.517
TR 0927 0322 -0.044 -0.030 0.131 0.099
EIA -0.968 0337 0.079 0.054 0.097 0.074
K 5 2 0981 0.341 0.086 0.059 -0.070 -0.053
e 0.893 0311 20.039 -0.027 0.391 0.297

. 0735 0256 0.491 0.335 0.359 0.272

- 0.598 0.208 0262 -0.179 -0.502 -0.381
Dbk 0773 20.269 0.544 0.371 0.067 0.051

B 0.896 0312 0213 0.145 -0.357 -0.271

S 0653 0227 0.661 0.451 0.111 0.084

s 0229 0.080 0.795 0.542 -0.024 -0.018

DHA 0.922 0.321 0.113 0.077 -0.273 -0.207

8 M4 LR KA ARRIRERNER S EFES
Table 8 Principal component factor scores of fatty acids in
longissimus dorsi muscle of two cattle breeds
SAFRKI) FI 2 F3  F #Fo#s
& I1HRF 246 -1096 -2.60 -0.55 2
AR 11.26 -16.44 -0.31 4.07 1
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