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Analysis on beef quality characteristics of Pingliang red cattle
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ABSTRACT: Objective To study the beef quality characteristics of Pingliang red cattle. Methods The 1213
thoracic intercostal eye muscles of A3 grade Pingliang red cattle were taken. The nutritional characteristics,
tenderness and water retention of Pingliang red cattle were analyzed by measuring the protein, fat, moisture content,
amino acid and fat composition, as well as the shear force and cooking loss. The sensory evaluation of raw and fried

steak and rinsed meat slices were carried out respectively. The meat quality of A3 grade imported snowflake beef was
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compared, and the meat quality of Pingliang red cattle was comprehensively analyzed. Results There was no
significant difference in crude protein, moisture and total fat content between Pingliang red cattle and imported
snowflake beef (P>0.05); Pingliang red beef was rich in amino acids, and the ratio of essential amino acids to total
amino acids was 0.45+0.05, which was higher than that of A3 grade imported snowflake beef (0.42+0.00); Pingliang
red cattle had the advantages of low saturated fatty acid and high unsaturated fatty acid content. The fatty acid content
of Pingliang red cattle was lower than that of imported snowflake beef, but the difference was not significant
(P>0.05); the shear force of Pingliang red beef was (4219.10+£225.29) g, which was significantly higher than that of
imported snowflake beef (P<0.05). Sensory evaluation results showed that fresh Pingliang red beef was slightly lower
than imported snowflake beef, but cooked Pingliang red beef scored higher, especially chewing elasticity, juiciness
and aftertaste were significantly higher than imported snowflake beef (P<0.05). Conclution Pingliang red cattle A3
grade snowflakes beef can completely reach the quality level of imported snowflake beef, but the content and

distribution of functional fatty acid needs to be regulated.
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Table 1 Results of food quality (n=3)
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Table 2 Nutrient content table (n=3)
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iy MEASTR/% KOOSR /Y%
/(g/100 g)
R ARG L | 20.27+1.80° 62.7+5.65" 16.73+7.45"
HOFEFN 16.36+2.28" 52.246.19°  27.90+11.17°
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Table 3 Content of amino acid (n=3)

Eistan Tl R4+ O A
NEAA/(g/100 g) 7.9140.98° 7.49+1.09°
EAA/(g/100g) 6.42+0.71° 5.3240.79°
TAA/(g/100 g) 14.33+0.70 12.81=1.87
EAA/NEAA 0.830.19 0.71£0.00
EAA/TAA 0.45£0.05 0.420.00

AR T & FERR (non-essential amino acid, NEAA); W7y 2 KR
(essential amino acid, EAA); & %R (total amino acid, TAA); [f]
FTRBINE FREAR RN 225 B4 (P<0.05), % 4. 5.
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Table 4 Content of fatty acid (g/100 g, n=3)
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SFA 4.011+0.940° 5.184+0.692°
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S 2 AMPR (Cig:2n60) 7.833+2.235 12.320+2.185
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AR 1T TR 15.268+4.852 20.714+2.264

S 19.280+5.792° 25.898+2.840°

n-6 PUFA 7.959+2.162 12.398+2.152

n-3 PUFA 0.098+0.070 0.152+0.033

n-6 PUFA/n-3 PUFA 139.85:1 82.20:1

4RI 7 R (saturated fatty acids, SFA); AN A i 1l IR
(monounsaturated fatty acids, MUFA); £ A fl Al g B #&
(polyunsaturated fatty acid, PUFA).
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Table 5 Results of sensory evaluation (n=13)
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Z




Eo

124 iy

4 R R I A R

%16 &

Wi TR SE ARy T RS b e, (AR, Joie 2Rl
A HER W A R R B R AR AN TR, R
BH St 20 24 24 PR 5 4l LA 3 3L 200 T R 900 ik 1 5 44
PR A 0 I

AL AT LA H, A SR N P 2 R LA A6 80t 4
WHEIT IR, GRIFAZEMW, M TFEmeadFRmNmE, &
SRAMIL R AR P A T B O Tk DS 464 1A, T
DEAE2F R bR e (i s e AR R, IV T 402 B R I e 2K
PR BRI AT 28, A RE TR 1A 324 P 19 ot SR

3 %

3 3 AT BT A A PR SR R PEAN T AR
VIR 8538 P gn 240 4 R O 54y, 3 & R T 5K
TAA i £E ARG IR, B IR sy Er; 1
AR R & BAR S, & & CLA SIIRetkIgim, (A
n-6 PUFA/n-3 PUFA W{EH 5, 752581 8 5= IR g
3, BB TR R BN P AT 2 2 TR RN R Jy T 22
PO, SEATTLIAS] A3 Gt 11 484 A B TR

SE

[1] M. HE a4 R[], P E SR, 2009, 35(4):
66-68.

QIU ZY. Development measures for the cultivation of Pingliang red cattle [J].

China Cattle Science, 2009, 35(4): 66-68.

[2] 43y, fhodide, 4=, S5 Fual sy R EIRIRTTE ). T
[# 2RV B2, 2011, 37(6): 29-31.
LI WB, XU JF, LI SL, et al. Correlation study on carcass index of
“Pingliang red cattle” [J]. China Cattle Science, 2011, 37(6): 29-31.

[3] X3, WAk, BEAiAs, . el RBTE SRR e ). &
EE AR, 2015, 35(1): 73-75.
LIU YY, CHEN BL, MU YM, et al. Determination and analysis of nutrient
composition of Pingliang red cattle meat [J]. China Herbivore Science,
2015, 35(1): 73-75.

[4] MR, HAR. PRAAd R RmpLE 53RN0 BRI R,
2022, 41(4): 46-47.
TIAN JM, TIAN HD. Opportunities and countermeasures for the
development of Pingliang red bull industry [J]. Journal of Animal
Husbandry and Veterinary Medicine, 2022, 41(4): 46-—47.

[5] “3ch, fhedik, FEIDely, 5. PUEgr A AR A KR 7l e I A
PEREAHTI]. AR, 2010, 36(2): 13-15.
LI WB, XU JF, YAN XB, et al. Growth and development measurement
and carcass performance analysis of Pingliang red cattle hybrid groups [J].
China Cattle Science, 2010, 36(2): 13-15.

[6] FRKER, 453, Wiakfh, 45 BT MMLE LT ELr A AT R AR
T[] HE AR, 2024, 502): 80-84.
ZHANG CQ, LI H, HUANG JW, et al. Exploration of industrialization

development of Pingliang red bull based on brand thinking [J]. China

[11]

[13]

[15]

[16]

[17]

Cattle Science, 2024, 50(2): 80-84.

AR O E A B4 YR R HT R B R T ND. P H R,
2020-11-12(003).

XU FC. Discussion on new development ideas of Chinese cattle and
quality beef [N]. Pingliang Daily, 2020-11-12(003).

SREER, TRACK, AR, S PR R RIS B D). b
LR, 2020, 46(3): 37-39.

GUO LN, ZHANG CQ, LI SL, et al. Development status and
consideration of cattle industry in Pingliang City [J]. China Cattle Science,
2020, 46(3): 37-39.

PRANEN, #XRE, K18, 45 Purde A KMok B AR SR B
PHFE[T]. P ERE B, 2023, 59(4): 157-160.

CHEN LL, ZHAO K, ZHANG M, et al. Research on the estimated trends
of breeding values for growth traits and carcass traits in Pingliang red
cattle [J]. Chinese Journal of Animal Science, 2023, 59(4): 157-160.
R YA A DT IR R E T R R R AT D). B A R,
2016(8): 7-10.

HAN YS. Measurement of beef cattle productivity indicators and analysis
of influencing factors [J]. Modern Animal Husbandry and Technology,
2016(8): 7-10.

LIANG RR, ZHU H, MAO YW, et al. Tenderness and sensory attributes
of the Longissimus lumborum muscles with different quality grades from
Chinese fattened yellow crossbred steers [J]. Meat Science, 2016, 112:
52-57.

FHEZR. SIALEY) A S R EFAM]. JEaT SRRl R R,
2011.

YIN JD. Animal muscle biology and meat science [M]. Beijing: China
Agricultural University Press, 2011.

PINLEE, W0, THRVL, 5% R 4 I R fRoK P 224k
KALER[T]. 1Ak, 2018, 39(1): 84-90.

SUN HX, HUANG F, DING ZJ, et al. Changes and mechanisms of beef
tenderness and water holding capacity under different heating conditions [J].
Food Science, 2018, 39(1): 84-90.

T, B, WAL, S G IFEAR R E TG IR AR 1A 22 S 0F
FED]. EAEEE, 2019, 45(5): 1-5.

WANG X, CUI FR, YE ZB, et al. Study on the difference in meat quality
between Jinchuan yak and Chinese simmental cattle [J]. China Cattle
Science, 2019, 45(5): 1-5.

PR, WIS, HhZ s, S5 PRI A A IR 1A 2% S
WEFET]. AZEWFST, 2015, 29(8): 1-4.

LANG YM, XIE P, HAN AlY, et al. Study on the difference in meat
quality between male and female Chinese simmental cattle [J]. Meat
Research, 2015, 29(8): 1-4.

SHAHIDI F. Flavor of meat and meat products—An overview [M].
Boston: Springer US, 1994.

JEEBESS, AT, WRER, 5. VORUREVL S A SRR A BURE I LR RT
FE]. A A FTRAIAER, 2020, 11(11): 3642-3648.

NYIMA QZ, DA W, CHEN Y, et al. Comparative study on meat quality

characteristics between Tibetan Yajiang snow cattle and yak [J]. Journal of



%4

S S S AR S S ST RN )

125

[18]

[19]

[20]

[21]

[22]

[23]

[24]

Food Safety & Quality, 2020, 11(11): 3642-3648.

BE2s, RN, AR KT SRR B IR STHK I B S SR )], &
S5 & BT, 2009, 35(12): 107-113.

LIAO L, ZHAO MM, CUI C. Research progress on the contribution of
peptides and amino acids to food taste [J]. Food and Fermentation
Industries, 2009, 35(12): 107-113.

FifER, HEMRHE, RRARAE, &5 lRAC BT A A IR TR B AR A ALY 5
ma[T]. Bk 5P, 2019, 35(12): 63-69.

KE HR, KANG HB, CHENG WW, et al. Effect of high-temperature
treatment on fatty acids and fat oxidation in beef [J]. Food and Machinery,
2019, 35(12): 63-69.

A2, By, SPmbar, 55 Dae e il BR e 1k o i 1o
JE[T]. e T E WL, 2014(15): 62-65.

FU SJ, HUO F, GUO 8], et al. Progress in the application of functional
conjugated linoleic acid in feed [J]. Heilongjiang Animal Science and
Veterinary Medicine, 2014(15): 62-65.

gt FIEYT -6 Fl o3 [RITREIE BRI, Eib
[ 2 TR 200, 2006, 33(2): 70-73.

WU JH. Research progress on regulating the appropriate ratio of -6 and
-3 fatty acids in food [J]. Foreign Medical Sciences (Hygiene Section),
2006, 33(2): 70-73.

KEYS A, ANDERSON JT, GRANDE F. Serum cholesterol response to
changes in the diet [J]. Metabolism, 1965, 14: 776-787.

RI=. ZAEANRNTRR AW FREOL). EAMNE S DAL, 1998,
25(6): 359-362.

YU WS. Research overview of polyunsaturated fatty acids [J]. Foreign
Medical Sciences (Hygiene Section), 1998, 25(6): 359-362.

A, PhEORT, EREE, . AFEA RIRNIRR AT I REMEIET ). &
mELEE, 2008, 29(4): 106-108.

LI P, SUN JX, WANG FW, et al. Fatty acid analysis and functional
evaluation of white yak meat [J]. Food Science, 2008, 29(4): 106-108.

[25]

[26]

[27]

[29]

[30]

SHEARD PR, ENSER MF, HAYDON KD, et al. Shelf life and quality of
pork and pork products with raised n-3 PUFA [J]. Meat Science, 2000, 55:
213-221.

R FRVIRR MG &P AT S R (). AR B A, 2001, 3(1):
33-34.

WU SM. Research progress on dietary balance of fatty acids [J]. Shandong
Food Science and Technology, 2001, 3(1): 33-34.

TLRERE, FAAE, Ak, & BIRELER RIS
&ML, 2024, 20(8): 20-33.

KONG YY, WANG SH, LI FD, e al. Evaluation of quality characteristics

of Jingyuan lamb meat [J]. China Animal Husbandry & Veterinary
Medicine, 2024, 20(8): 20-33.

VRN, Mi&ds, e, 45, 5 RO & & 9 IR D RR AL RI R T 22
ST SRR A I A4R, 2023, 14(18): 161-172.

XU CY, YANG YY, SHI SY, et al. Analysis of fatty acid composition and
lipid differences in five different types of livestock and poultry meat [J].
Journal of Food Safety & Quality, 2023, 14(18): 161-172.

TKIFELL, Bk, IR, . SETRMITR2E S U B LR BR Y 0],
ST, 2023, 37(12): 39-45.

ZHANG XH, ZHANG J, QIN Z, et al. Evaluation of leg meat quality of
Qianbei Ma sheep based on fatty acid composition analysis [J]. Meat
Research, 2023, 37(12): 39-45.

PR, A, SR, SF ORENRAR XTI PG ERE L P T
WU AR s R 4L A 1 52 el (0], B s ol R 2 2 3, 2023, 46(6):
1125-1133.

LI CX, LI P, GUO SH, et al. Effects of different oils on production
performance, meat quality, and muscle fatty acid composition of
yellow-feathered broilers [J]. Journal of Nanjing Agricultural University,
2023, 46(6): 1125-1133.

(riEsR 4 THW #hoeir)





