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Fatty acid identification and its application in yak milk and
yak meat quality analysis

XIE Xiyang, SUN Wancheng, LUO Yihao
(College of Agriculture and Animal Husbandry, Qinghai University, Xining 810016, China)
Abstract ; The fatty acid compositions and contents of yak milk, pien niu milk and yak meat from different
sources were detected by GC — MS,and the content of functional fatty acids was mainly used to evaluate
the quality of yak milk and yak meat. The results showed that 47,46 and 37 fatty acids were identified
from yak milk, pien niu milk and yak meat, respectively. The content of branched chain fatty acids
(BCFA) and n - 6/n -3 ratio in yak milk of different months and altitudes were very significant (P <
0.001). By comparison, it was found that the quality of yak milk collected from 3 500 m summer pasture
in August was the best. Pien niu milk was rich in functional fatty acids, which was close to the fatty acid
composition of yak milk. The difference in the content of functional fatty acids and n —6/n -3 ratio in yak
meat by different feeding methods was significant. The contents of DHA, DPA, EPA, BCFA and other

functional fatty acids in grazing yak meat was significantly higher than feeding fattening yak meat, so the

quality of grazing yak meat was better.
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B B4 ARERIE BT ~2 o BRI HREA AT
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i, FAIA 2 mL A NaCl %3, 35 1R $E, 3 500
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180°C , F LA 4 °C/min | & 280 °C, {£ 3 20 min, DA
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x2 AREBRAEBRAMELIERRAREESE

A HE$ 3 500 m (HSEE LB A34) A 2 800 m (% EALHRT )
4 A 6 7H 8 H 9H 4 A 6 H 7H 8 H
T RITAR & &/ %

40 ND ND ND ND 2.04+0.17 2.12+0.23 2.41+0.19 2.31£0.28
C6:0 ND ND ND 0.05+0.01 ND 1.83+0.15 1.78+0.18 2.13+0.21 2.22+0.20
C8:0 ND ND ND 1.51£0.14  0.7+0.05 1.04+0.11 1.01£0.12 1.23+0.13 1.39+0.15
C10:1n -6 ND ND 0.03£0.01 0.48+0.05 0.35+0.02 0.13£0.01 0.11£0.02 0.15+0.02 0.15+0.01
C10:0 0.07£0.01 0.10£0.01 1.44£0.15 4.38+0.39 3.23+0.35 1.99+0.17 1.83+0.19 2.31£0.22 2.57+0.27
C11:0 ND ND ND 0.06+0.01 0.03+0.00 ND 0.07+0.01 0.11£0.02 0.10+0.01
C12:1n -7 ND ND ND 0.14£0.01 0.02£0.00 0.02+0.00 0.02+0.01 0.03+0.00
C12:0 0.34+0.03 0.58+0.06 2.15+0.22 5.78+0.61 3.97+0.43 1.74+0.18 1.53+0.15 1.95+0.18 2.11+0.22
isoC13:0 ND ND 0.15£0.01 0.40£0.03 0.21£0.02 ND ND ND ND
anteisoC13:0 ND ND 0.05+0.01 0.14£0.01 0.15+£0.02 ND ND ND ND
C130 ND 0.06+0.01 0.22+0.02 0.44+0.05 0.30+0.02 0.13+0.01 0.12+0.01 0.09+0.01 0.11£0.02
isoC14:0 0.16£0.02 0.19£0.02 1.04+0.12 1.41£0.15 1.13£0.11 0.72+0.08 0.39+0.04 0.36+0.03 0.34+0.03
Cl4:1n -5 0.15£0.02 0.17£0.02 0.43+0.04 1.27+0.13 2.03+0.22 0.46+0.04 0.33+0.04 0.34+0.03 0.39+0.04
(140 4.37+0.45 6.26+£0.58 6.80+0.71 12.26 +1.21 11.05+1.21 7.73+0.80 6.93+0.63 7.59+0.77 7.84+0.81
is0C16:0Me -2,6,10  0.09 £0.01 ND 0.08£0.01 0.12£0.01 0.12£0.02 1.34+0.15 0.66+0.05 0.49+0.04 0.47+£0.05
is0C15:0 0.40£0.00 0.63+0.06 1.68+0.18 2.32+0.22 2.11£0.19 1.13+0.11 0.84+0.08 0.64+0.62 0.64 +0.07
anteisoC15:0 0.76 £0.08 1.32+0.12 2.57+0.28 3.37+0.35 2.98+0.32 1.69+0.18 1.12+0.11 1.20+0.13 1.12+0.11
C15:1n -7 ND ND ND ND 0.18£0.02 0.09+0.01 0.11+0.02 0.11+0.01
C15:0 0.99+0.08 1.94+0.21 4.12+0.43 5.33+0.57 4.70£0.48 2.79+0.31 5.00+0.57 1.74+0.19 1.72+0.18
isoC17:0Me -2,6,10  0.07 £0.01 ND 0.05£0.01 ND ND ND ND ND
Cl6:1n -7 2.23+0.21 2.12£0.22 2.52+0.27 4.16+0.42 7.08+0.73 3.61+0.37 2.46+0.26 2.19+0.24 2.40+0.26
C160 25.05£2.48 25.50£2.62 19.14£2.01 5.57+0.56 8.38+0.85 26.81 £3.11 22.74+£2.73 23.58 £2.56 23.35+2.48
isoC17:0 1.44+0.15 0.84+0.08 2.15+0.22 2.53+0.26 2.63+0.25 1.23+0.14 0.82+0.09 0.63+0.06 0.63+0.06
anteisoC17:0 1.67+0.16 1.29+0.14 2.65+0.28 2.70+0.27 2.73+0.27 1.44+0.15 0.89£0.09 0.70+0.09 0.67 +0.07
C17:1n-9 0.97+0.09 0.45+0.05 1.23+0.14 2.06+0.21 1.95+0.22 0.94+0.09 0.54+0.05 0.35+0.04 0.37+0.42
C17:0 2.45+0.27 1.76£0.16 4.04+0.42 3.73+0.37 3.64+0.37 2.24+0.22 1.36+0.15 1.07+0.11 1.06+0.11
isoC18:0 1.18 £0.12  0.50 £0.05 0.04 £0.00 ND ND ND ND ND
C182n-6 ND 2.30+0.22 0.44+0.04 0.25+0.03 0.31+0.03 1.25+0.13 0.93+0.12 1.03+0.12 1.04£0.12
C18:1 20.88 £3.11 25.57+£2.64 15.96 £1.61 10.54 £1.11 10.05£1.02 21.10£2.23 25.51 £2.67 25.74 £2.75 26.37 +2.82
C180 18.51+1.94 22.17+2.23 13.71+1.39 6.51+0.66 12.67+1.28 10.54+1.10 16.32+1.69 17.66+1.92 16.10 +1.66

C182cis - 9,trans =11 1.15£0.12 1.03£0.10 1.40+0.15 3.04+£0.32 1.79+0.18 0.56+0.06 1.54+0.15 1.93+0.23 2.16+0.24
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4 A 6 A 7 H 8 H 9 A 4 A 6 A 7 H 8 A

C19:1n -9 1.21+0.13  ND 1.17£0.12 1.42£0.15 1.4620.15 0.77£0.08 0.45+0.05 0.2520.03 0.28 +0.03
€19:0 0.86+0.09 0.80+0.07 1.94%0.21 1.750.17 1.03£0.10 0.64%0.07 0.37£0.03 0.25£0.03 0.26=0.03
€20:4n -6 0.15£0.02  ND 0.53£0.05 0.90+0.10 0.66+0.07 0.11£0.01 0.10+0.01 0.070.01 0.08 £0.01
€20:5n -3 ND ND 0.27+0.03 0.66+0.06 0.41£0.04  ND ND ND ND
€20:3n -6 ND ND 0.06£0.01 0.12+0.01 0.08£0.01 0.060.01 0.06+0.01 0.04£0.00 0.05=0.01
€20:1n -9 1.26£0.13 0.06+0.01 1.30%0.14 1.86+0.19 1.68£0.17 0.7420.07 0.34+0.03 0.25£0.03 0.2520.02
€20:0 1.63£0.15 1.43+0.13 3.0420.31 3.23+0.32 2.68+0.28 1.4620.15 0.74+0.08 0.65+0.06 0.64+0.06
C21:0 0.43£0.04 0.27+0.03 1.11£0.11 1.070.11 0.74£0.08 0.26+0.03 0.17£0.03 0.12£0.01 0.11 £0.02
(22:6n -3 0.16£0.02 0.55+0.06 0.87+0.09 1.79+0.18 1.19£0.12 0.11£0.01 0.13+0.01 0.10£0.01 0.12+0.01
€22:1n -9 ND 0.080.01 0.31£0.03 0.37£0.04 1.02£0.11  ND ND ND ND
€220 0.92£0.08 0.71+0.08 1.84£0.19 2.240.22 1.74£0.19 0.59£0.07 0.34£0.03 0.31£0.03 0.26+0.03
€230 0.63£0.06 0.54+0.05 1.38+0.15 1.4420.15 0.74£0.07 0.18£0.02 0.13£0.01 0.11£0.01 0.10+0.01
C24:1n -7 ND ND 0.06£0.01  ND ND ND ND ND ND
(24:1n -9 ND ND 0.19+0.02 0.24+0.03 0.23+0.02  ND ND ND ND
€240 0.56+0.05 0.50+0.05 1.21+0.12 1.51+0.15 0.84+0.08 0.13+0.01 0.12+£0.01 0.09+0.01 0.09 +0.01
€250 0.12£0.01 0.12£0.01 0.30£0.02 0.312£0.03 0.10£0.01  ND ND ND ND
€26:0 0.1420.02 0.14+0.01 0.36£0.04 0.68+0.07 0.97+0.09  ND ND ND ND
SFA 62.82£6.51% 67.67 +6.88" 73.26 +7.50* 70.83 +7.14* 69.57 +7.06" 69. 69 +7. 11 67.40 +6. 84" 67.42 +6.77" 66.21 £6.65
MUFA * 35.71 £3.61" 28.45 £2.87* 23.21 £2.36° 22.40 +2.33° 25.99 £2.70" 27.95 +2. 88" 29. 85 +3.03" 29.40 =3. 10 30.35 +3.06"
PUFA ** 1.47 £0.15% 3.88£0.38" 3.57+0.36" 6.77 £0.66" 4.44 £0.46" 2.09£0.22° 2.75+0.29° 3.17+0.3" 3.44£0.36"
BCFA ™" 5.76£0.61° 4.77£0.49" 10.48 £1.51° 13.00 £1.39° 12.05 +1.24° 7.55+0.78" 4.7220.47" 4.02+0.42" 3.87 £0.40"

n-6/n-3H"""

0.94+0.11° 4.18+0.42" 0.90+0.12° 0.52+0.05°

0.66+0.07°12.91 £1.33* 8.38 +0.85" 11.40 +1.16" 9.75+0.99*
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47 6 75 8
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45 .
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PR n - 6/n -3 HEBAK, &S A i BE
TR
2.2 LR ER AT L o
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SR SN = S =N

1001
21 9526
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14 32135
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60t Nl (324 ][ Pe
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540' 40 41
| 24 28
30} H ' -
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5 [8]/min

#:1. C8:0;2. C10:1n —6;3. C10:0;4. C12:1n - 7;5. C12:0;6. is0C13:0;7. anteisoC13:0;8. C13:0;9. isoC14:0;10. Cl14:1n - 5;
11. C14:0;12. isoC16:0Me - 2,6, 10; 13. is0C15:0; 14. anteisoC15:0;15. C15:0;16. C16:1n-7;17. C16:1n - 9;18. C16:0;
19. is0C17:0;20. anteisoC17:0;21. C17:1n — 9;22. C17:0;23. isoC18:0;24. C18:2n — 6;25. C18:1n — 9;26. transC18:1n - 9;
27. C18:0;28. C18:2cis — 9, trans — 11;29. C18:2cis — 10, trans — 12;30. C19:1n - 9;31. C19:0;32. C20:4n - 6;33. C20:5n - 3;
34. C20:3n - 6;35. C20:1n -9;36. C20:0;37. C21:0;38. C22:6n - 3;39. C22:5n — 3;40. C22:1n - 9;41. C22:0;42. C23:0;

43. C24:1n - 9;44. C24:0;45. C25:0;46. C26:0,

BS 4m4FLEERERA) GC - MS L E

23 o S BRI REVEAR TR 5

CLA AA BCFA 55 I g M i 10y R & it #& (I T
BCFA S i iy 8 AR A 3 500 m HFEH Y

LR Rl A AL n - 6/n =3 HUE N 0. 7721,

x3 WREILPEIEDREEHRESE %o
Wit G| R i
DHA 0.10 £0.01 || isoC15:0 1.74 £0.19
EPA 0.26 +0.03 || anteisoC15:0 2.69+0.29
CLA 1.02 £0. 11 || is0C17:0 2.18 £0.23
AA 0.36 £0.4 || anteisoC17:0 2.72 £0.27
isoC13:0 0.13 £0.01 || isoC18:0 0.08 £0.01
anteisoC13:0  0.09 £0.01 || BCFA 10.58 +1.09
isoC14:0 0.83 +0.08 || PUFA 2.94 +0.31
is0C16:0
Me -2.6.10 0.13 +0.01

2.3 WL ERFIUE RS

B 6.8 7 Xk T Ad-A S 8 H M AR B
AFLH AR R B & . NI 6 AT I, SFA R 7E 3
FiRE L th 22 AN K, RO A 7L MUFA & &
RTAmA AL FERIGIE R T, 5 = FH 2R K,
LT BTN, AR 2 FL P g PUFA (BCFA &5 &
KT 8 kAL 3 500 m H R FES3L,H
W98 & Bl 2E B FL A B3 TR . IR,

Xt 3 MR 2 m . i 4= FL H DHA (EPA

FUATRKRBI R M AIHE, A BB R & Lo
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5[] /min

1. C10:0;2. C12:0;3. is0C14:0;4. Cl4:1n —5;5. C14:0;6. isoC16:0Me — 2,6,10;7. isoC15:0;8. anteisoC15:0;9. C15:0;
10. C16:1n —=7;11. C16:1n - 9;12. C16:0;13. isoC17:0; 14. anteisoC17:0;15. C17:1n = 9;16. C17:0;17. C18:2n — 6;18. C18:1n - 9;
19. C18:0;20. C18:2cis -9, trans — 11;21. C19:1n — 9;22. C19:0;23. C20:4n — 6;24. C20:5n — 3;25. C20:3n — 6;26. C20:1n - 9;
27.€20:0328. C21:0;29. C22:6n — 3;30. C22:5n — 3;31. C22:4n —6;32. C22:1n - 9;33. €22:0;34. €23:0;35. C24:1n - 9;
36. C24:0,37. C25:0,
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A :1.is0C14:0;2. Cl4:1n - 5;3. C14:0;4. isoC15:0;5. anteisoC15:0;6. C15:0;7. C16:1n - 7;8. C16:1n - 9;9. C16:0;
10. is0C17:0;11. anteisoC17:0;12. C17:1n = 9;13. C17:0;14. C18:1n - 9;15. C18:1n - 7;16. C18:0;17. C18:2¢cis — 9, trans — 11
18. C19:1n -9;19. C19:0;20. C20:4n — 6;21. C20:5n — 3;22. C20:3n - 6;23. C20:1n — 9;24. C20:0;25. C21:0;26. C22:6n - 3;
27.C22:5n -3;28. C22:1n -9;29. €22:0;30. C23:0;31. C24:1n - 9;32. C24:0,
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X R A ] G R 5 AR A AR P IR TR 4Lk
L gt A Xt e d, S R L3R 4.

o1& 4 W] AR OB A A A 37 Bl
IR , & 1R B NEHE A R LA 35 FARIITIR . HCHCHE

T -6/n -3 WWEHAEAWEEZES. Bk CLA
A, TCHCFE A A DHA (DPA ([EPA (BCFA 4§ 1)

REWImR & w3 T &M IEAEA W . Bk, iCRE
AP A S A T A B IR N, IR R B

FEEFTILFES 1 SFA & A % 2 5, MUFA - SHEREA IR 7 R I —E S E M.
IR 25, PURA 5525 57 W 7% , BCFA
x4 AMESARHRARKESE
HE AR T A E LS HE iR TR i H L
PR o it/ % i R v/ %

C10:0 0.13+0.01 ND C19:0 0.45 +0.05 0.12 +0.03
CI12:0 0.10 +0.01 0.12 +0.07 C20:4n -6 5.34 +£0.57 1.53+0.23
is0C14:0 0.13+0.01 0.16 +0.04 C20:5n -3 1.98 +0.25 0.43 +0.04
Cl4:1n -5 0.28 +0.02 0.43 +0.17 C20:3n -6 1.87 +0.18 0.23 +0.03
C14:0 2.83 +0.29 4.01 +0.38 C20:1n -7 ND 0.11 +0.03
is0C16:0Me -2,6,10 0.18 +0.02 ND C20:1n -9 0.54 +0.07 0.25+0.04
isoC15:0 0.52 +0.05 0.26 +0.07 C20:0 1.08 +0.12 0.72 +0.09
anteisoC15:0 0.77 £0.08 0.42 +0.17 C21:0 0.14 +0.01 0.07 £0.03
C15:0 0.88 +0.09 0.83+0.11 C22:6n -3 0.47 £0.04 0.39 +0.03
Cl6:1n -7 0.26 +0.03 0.43 +0.07 C22:5n -3 2.85+0.31 0.53 +0.08
C16:1n -9 5.04 +£0.53 4.08 +0.58 C22:4n -6 0.05+0.01 ND
C16:0 17.91 £1.84 26.45 +2.38 C22:1n -9 0.14 +0.01 0.21 +0.04
isoC17:0 1.34 £0. 14 0.46 +0.02 C22:0 0.43 £0.03 0.65 £0.08
anteisoC17:0 1.88 +0.19 0.57 £0.02 C23:0 0.40 +0.04 0.32+0.04
C17:1n -9 2.50 +£0.27 0.79 +0.18 C24:1n -9 0.14 +0.01 0.27 +0.04
C17:0 2.75+0.28 1.04 £0.02 C24:0 0.36 £0.04 0.45+0.05
C18:2n -6 5.16 £0.54 6.42 £0.66 C25:0 0.05+0.00 ND
C18:1n -9 25.23 £2.63 27.84 +3.24 SFA™ 46.84 +4.82"  54.45 +4.88"
C18:1n -7 ND 3.81+0.21 MUFA 35.00 £3.83"  38.42 +£4.29°
C18:0 14.51 +1.55 17.80 £1.68 BCFA ™" 4.82 £0.55° 1.87 +0.18"
C18:2cis =9 ,trans — 11 0.44 +0.04 0.81 +0.08 PUFA ™" 18.16 £1. 85" 10.34 £1.16"
C19:1n -9 0.85+0.09 0.21 +0.02 n-6/n-3""" 2.32 +£0.33" 6.06 +0.45"
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