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Abstract: The effects of different environmental factors on enrichment of mineral elements in different organs of cattle
were analyzed, and the nutritional value of different types of beef were evaluated. Using inductively coupled plasma mass
spectrometry, ten mineral elements were analyzed in different organ samples of three species of cattle, namely yaks in Nagqu
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and Lhasa as well as yellow cattle in Guangzhou. The enrichment levels of trace elements in cattle were comprehensively
evaluated by comparing the elemental contents in beef from Nagqu, Lhasa, and Guangzhou, each representing a unique
geographical environment. Samples from Naqu, Lhasa, and Guangzhou showed significant differences. The highest calcium
content was found in the tripe (455.33~700.25 mg/kg). The highest potassium content was detected in the muscle, ranging
from 4 000.46 to 3 650.86 mg/kg. The potassium content of yak meat from the Nagqu region was significantly higher than
that of the yak meat from Lhasa and Guangzhou. The sodium content in the muscle was relatively low, ranging from 580 to
698 mg/kg. The sodium content in the muscle of cattle in the Guangzhou area was significantly higher than that in yak meat
from the Tibetan area. The magnesium contents in the muscle, heart, and liver were significantly higher than those in the
kidney, tripe, and lung. Beef from the Naqu area showed the highest iron content (127.51 mg/kg). The maximum zinc content
in the muscle was 170.56~185.56 mg/kg. The highest copper content was detected in the liver, ranging from 11.65 to 16.31 mg/kg.
Overall, the mineral elements in different organs of cattle in the Naqu area were higher than those in cattle from the Lhasa
and Guangzhou areas. Some major and trace mineral elements widely vary in beef from different origins, which can be used

as an index for fingerprint and traceability analysis of meat.
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Fig.1 Feeding types and meat quality of cattle in different regions
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Table 1 Instrumental detection limits, correlation coefficients
and linear ranges of each element

KRMETLE  ARHIR
ug/L)  /A(ug/L)
As  Y=0.0154x+62933 1.0000  0~200  0.0451
Ca  Y=6.3066x+0.0350 0.9998 0~10000  10.27
Cu  ¥=0.1394x+0.0823 0.9999  0~200  0.063 6
Fe  7=0.1244x+0.6094 09998  0~200  0.707 1
K 7=0.0128x+0.8265 1.0000 0~10000  6.52
Mg  Y=0.0114x+0.1833 0.9999 0~10000 0.967 6
Na  7=0.023 2x+0.5193 0.9999 0~10000 3.124
Ni  ¥=0.0533x+0.0274 1.0000  0~200  0.066 9
Se  ¥=0.0016x+0.0013 0.9998  0~100
Zn  ¥=0.023 3x+0.1779 0.9999  0~200 3.56
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Table 2 Microwave digestion program

T RE/C PRIRETE/min &S /E A /atm

1 120 3 10
2 150 3 20
3 180 3 25
4 210 25 30
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regions and different organ species
E: AR FEREAERDEN, AP *HhERDHE,
P<0.05, ** hZFMEF, P<0.05. FF.

wiE 2 s, WEW BicE Ko Cay Nay Mg 7E
ANFFEAAN RIS (o der th & S B ANE], ] 2a TN
Ca TELEAF I NEES o A AT, LR UL, O AN
JHF U PR 43 A 52 4 ) R 50.28~66.46+ 50.25~45.46 Fil
43.85~60.66 mg/kg. i b5 B I ) 4R A A e
[ Ca & B 45 5 124.26~179.09 mg/kg F1% & 204Ky
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MEPISHEE AR AT Fe (& Bk AT 70, W 45
A 24.84~122.45 mg/kg 2 0], AS[F 7= i %2 57 12
F o A B IR B MR A IE AN [R] C R 0 T
B &R THFEA, A fe LU A 4= P 7= Hh i s
WEHES%. K 3b All: Se /& & B — R
BHRCE, ARMXFAEGERGHAR, —K&
£ 90.13~160.28 png/kg 2 18], 5 Hao %140 ng/kg
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X TR, A 52.88~88.43 mg/kg 2 [8]; Zn fE/Nig
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Fig.3 Distribution of 6 trace mineral elements in different regions and organs
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