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Abstract: [Objective] Through correlation analysis, to reveal the correlations between proteins, non-fat milk
solids, IgA, IgM, conjugated linoleic acid in yak milk from Tibetan Autonomous Prefecture of Gannan, Gansu
Province (referred to as "Gan Nan Prefecture") and the altitude, temperature, and precipitation of the region.
[Method]The contents of protein, non-fat milk solids, IgA, IgM, and conjugated linoleic acid in yak milk in
regions of Gonghe City in 2023, Maqu County, Luqu County, Xiahe County and Zhuoni County in Gan Nan
Prefecture were determined.[Result]The average protein content in yak milk in 5 regions of Gannan Prefecture was
4.45%, the average non-fat milk solids was 10.49%, the average content of IgA was 2.044 1 g/ml, the average
content of IgM was 17.129 u g/ml, and the average content of conjugated linoleic acid was 1.326 mg/g.[Conclusion]
The protein and non-fat milk solids content in the yak milk from Gannan Prefecture were significantly negatively
correlated with the average maximum temperature in August and the annual average low temperature; the IgA
content was significantly positively correlated with the annual average low temperature; the IgM and conjugated
linoleic acid contents were significantly negatively correlated with the total precipitation in August and the annual
total precipitation respectively. The results of this study can provide a reference for future research on the relationship
between environmental factors and yak milk quality.
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Table 1 Environmental Indicators of Each Yak Milk Production Area in 2023

S W (m) Sf%i’%ﬁ%f% 8 HﬁFiﬁ‘J’%fﬁE Eiﬁ%% %i’ﬁ%ﬁ& FBIREKE 8 ARKE
S (T IR O R CCH) RiR O (mm) (mm)
HIET 3199 21 6 12 -4 470.3 18.4
ik i 3100 20 6 11 -4 1122.6 74.8
B 3300 19 6 10 3 794.1 60.4
g 5L 3200 24 9 14 -1 507.4 15.0
J=RTIR=Y 3000 22 7 13 3 818.1 113

W 8H PR E/RANRIR= (202348 A4 H R m/ &I IRZAD ) +31 K FERRE/RIR= (202344 H & &S/RIIRZ D )+365

K, TR
Hdi K http://data.cma.cn/
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Table 2 Protein, Non-fat Milk Solids, IgA, IgM and CLA Contents in Yak Milk from Different Producing Area in 2023

fabr wEM (%) AEMEFLIE AR (%) IgA (ug/mL) IgM ( ug/mL) LY MEE (mg/g)
HAETH 3.94+0.07° 9.73+0.04° 0.409+0.005* 17.693 +0.020° 1.600+0.01°
T ify L 4.524+0.06" 10.90+0.03" 0.409+0.003* 9.459+0.04° 1.060+0.01°
it 2 4.55+0.03° 11.00+0.05° 3.32940.011° 10.753+0.03¢ 1.120+0.01¢
HJgH 3.89+0.03 9.56+0.02° 4.302+0.004° 19.22340.03 1.540+0.01°
I=RIE=Y 4.48+0.04" 10.3840.03° 1.77240.004° 28.516+0.03" 1.310£0.02°

e A8 ARNEFREFRORZEREE (P<0.05)
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Figure 1 Spearman Correlation Analysis of Environmental Indicators
in 2023
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Table 3 Results of Normality Test for Environmental Indicators in 2023

Kolmogorov-Smirnov £ Shapiro-Wilk 4

{Sol SIZ A s 5 i
Hibr TR R R R Dl P ARWE P
P (m) 3159.800 113930  -0.398 -0.164 0.235 0.200" 0.962 0.824
8 AP m =i ('C)  21.200 1.924 0.590 -0.220 0.141 0.200° 0.979 0.928
8 H ¥k~ (°C) 6.800 1.304 1.714 2.664 0.330 0.079 0.735 0.021
SRR AR (O 12.000 1.581 0.000 -1.200 0.136 0.200° 0.987 0.967
SEBIRALRIR (OO -3.000 1.225 1.361 2.000 0.300 0.161 0.833 0.146
IR E (mm) 742,500  265.621 0.496 -0.603 0.212 0.200° 0.916 0.507
8 HFE7KE (mm) 35.980 29.418 0.710 -2.514 0.325 0.091 0.816 0.110
BEARE (%) 4.276 0.331 -0.596 -3.222 0.331 0.077 0.764 0.040
JENEFLIEE (%) 10314 0.657 -0.152 -2.782 0.214 0.200" 0.889 0.353
IgA & (ng/mL) 2.044 1.744 0.382 -2.192 0.226 0.200° 0.891 0.360
IgM &4 (ug/ml) 17.129 7.646 0.723 0.026 0.198 0.200° 0.925 0.565
CLA &8 (mg/g) 1.326 0.242 0.082 -2.703 0.212 0.200° 0.904 0.433

VE: *P<<0.05, **P<<0.01, ~[d
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Table 4 Results of Spearman Correlation Analysis of Environmental Indicators in 2023

ity EAERE (%)  AEMEFAEEER(%) IgA (ngmL) IgM (pg/ml) JFLHTMER (mg/g)

B (m) 0.100 0.100 0.564 -0.300 0.100

8 H ¥t i (T -0.900° -0.900° 0.359 0.800 0.600
8 H PR AIR (C) -0.671 -0.671 0.688 0.783 0.335
R R (O -0.900° -0.900° 0.359 0.800 0.600
EBRACRIR (O -0.316 -0.316 0.973" 0.580 0.158
FEHIFEKE (mm) 0.600 0.600 -0.205 -0.300 -0.900°
8 HFEKE (mm) 0.600 0.600 -0.410 -1.000” -0.600
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Figure 2 Pearson Correlation Analysis of Environmental Indicators in
2023
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Table 5 Results of Pearson Correlation Analysis of Environmental Indicators in 2023

etz AR (%) JEMEALFEEZRE(%)  IgA (ng/ml) IgM (1 g/mL) CLA (mg/g)

HIR (m) -0.248 -0.009 0.564 -0.300 0.100

8 AP m iR (°C) -0.686 -0.821 0.359 0.800 0.600
8 A PRI IR (O -0.553 -0.641 0.688 0.783 0.335
SRR (O -0.650 -0.818 0.359 0.800 0.600
SERIRACAIR (O -0.419 -0.469 0.973%* 0.580 0.158
ERFEKE (mm) 0.866 0.858 -0.205 -0.300 -0.900%
8 HI/KE (mm) 0.645 0.827 -0.410 -1.000%** -0.600
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Table 6 Results of Linear Regression Analysis of Yak Milk Protein Content and Environmental Factors in 2023

~ eArititb R FruEft 22 .
Sk - Pl R REER F
B PRt iR 22 Beta VIF
A 4.003 1.556 - 2.573 0236 F=8.830 ,
o o 0.964 0.855
8 H- ¥t <& ('C)  0.181 0.102 1.052 1.770  0.327 P=0241  0.103
EPRARSR (T 0.345 0.111 1.275 1275  0.199 0.215
VE: D-W1EH N2.194
<7 2023 FHEFFIERALBG S ESMER FE MRS HFER
Table 7 Results of Linear Regression Analysis of Non-fat Milk Solids Content in Yak Milk and Environmental Factors in 2023
- JEbriEAl R 2L FrEA L .
f6bx s P R OHER F
B FrifE R Beta VIF
AL 13.938 4.485 - 3.108  0.198 F=4.014 -
S 0.923 0.693
8 AP < ('C)  0.062 0.295 0.181 0.209  0.869 P=0348  0.103
EWBRARSIR (T 0.547 0.321 1.019 1.705  0.338 0.215

VE: D-W1EH }3.030

VERRAS SR ATIE L B0, S8R E 30,
R*40.693, BAANXA: 8HIEAFLAEMRAE A& &
=13.938+0.062 X 8 H -4 # & Uil +0.547 X AE I IS
Al BTN 202348 H P EE R IR
AR 2 0B A FLAR AR L] A 5 7 A A7 ] 2
HHRSFI AN, 20234F A RARIRAE N AL &,
RS R AIgA T EAE A FAL | AT Z A 33 53
B, R*50.830, #HRAXN: SHEFAIgAS &
=5.937+1.298 X FE B AIC I . 2023 4R 4 2 B I Ul
(e 9 2 %N 1.298 (T=3.830, P=0.031) . Zp#raf

Hl: 2023 AR IR 20 8 H A4 FLIgA & & ™
A TE [ FEMA o

HROR AN, 20234F8 H FE/KEAE A HAZ R, 8H
FEA AL IgM & BAE N AR S AT & B [ 50, R
H0.883, BRI AN 8 HAEFFLIgM T E=-49.279-
0.103 X 8 H [&/K 8. 202348 H MK & [m] 17 R %
9-0.103 (T=-0.94, P=0.443) . Hrafkl: 20234E8
H K B2 06 8 H A FLIgM & B 7 A i ) B

HERIOM A, 2023 EKEFENELE,
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Table 8 Results of Linear Regression Analysis of IgA Content in Yak Milk and Environmental Factors in 2023

bR RS AR RS

Eizta — P1{H R’ B R F
B FrifE iR Beta VIF
A 5.937 1.082 - 5486  0.012 F=14.667 B,
0.830 0.774
FEI AR (C) 1.298 0.339 0.911 3.830  0.031 P=0.031 1
VE: D-W1H }2.549
#+ 9 2023 FHELT oM B ESMEE FL RN ML
Table 9 Results of Linear Regression Analysis of [gM Content in Yak Milk and Environmental Factors in 2023
~ bRl 2= L FruEft 22 .
1545 - P R ER F
B PRUER Beta VIF
A -49.279  53.140 - -0.927 0452 F=7.559 .
X _ 0.883 0.766
8 HEFE/KE (mm)  -0.103 0.109 -0.396 -0.947  0.443 P=0.117  2.995

7 D-WAE N1.662
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Table 10 Results of Linear Regression Analysis of CLA Content in Yak Milk and Environmental Factors in 2023

= AErRvEIL R B FruEfL 25 .
f6bx aLusschiat T P R %R F
B iR Beta VIF
T 1.952 0.156 12,515  0.001 F=17.748
\ ~ 0.855 0.807
FEH R FEKE (mm)  -0.001 0.000 -0.925 4213 0.024 P=0.024 1

: D-W1H H2.360
Br, R*}0.855, MM ARNy: 8 HHEFACLAS &=
=1.952-0.001 X fEJ /K F . 20234F4F 3 [ K & (1) [1]
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SRS B K B 2 IR A FLCL A &= AR S A R
TERS e 2R AL AR & B H 7, 2023
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