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Analysis of fatty acid composition in fat in different parts of Sunan yak
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ABSTRACT: Objective To evaluate the fat quality of different parts of Sunan yak. Methods Fat from 5 different
parts (rib surface fat, gluteal muscle fat, perirenal fat, periintestinal fat and subcutaneous fat) of Sunan yak were
collected, the fatty acid value (AV) and peroxide value (POV) of different parts of yak were measured, and the fatty
acids content in the fat of 5 different parts were determined by gas chromatography-mass spectrometry (GC-MS), the
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area normalization method was used to explore the differences of fat components in different parts of Sunan yak, and
combined with multivariate statistical analysis to discuss the effect of fatty acid content on fat quality in different
parts. Results The type and content of fatty acids were used as evaluation indexes, 36 kinds of fatty acids were
detected in 5 different parts, mainly stearic acid; this was followed by higher levels of oleic acid, palmic acid and
linoleic acid. Analysis of saturated fatty acids (SFA), monounsaturated fatty acids (MUFA) and polyunsaturated fatty
acids (PUFA) content in different parts showed that the ratio of unsaturated fatty acid/saturated fatty acids (UFA/SFA)
of the subcutaneous fat was larger, the flavor was better. Principal component analysis (PCA) showed that the
cumulative contribution rate of the first 3 main components was as high as 99.41%, which made the distinction
between fats in 5 different parts of yak. Conclusion There are many kinds of fatty acids in yak fat, which are rich in
polyunsaturated fatty acids. There are significant differences in fatty acids content in different parts (P<0.05), and it is
objective and feasible for PCA analysis to evaluate the fat quality of different parts of yak, which provides an

effective new method for fat identification of different parts of yak.

KEY WORDS: yak fat; fatty acids; quality evaluation; gas chromatography-mass spectrometry; principal

component analysis
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Fig.1

Determination results of the acid value and peroxide value of the samples (n=3)
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Fig.2 Gas chromatography of fatty acid methyl esters in the fat on

the surface of yak ribs
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F 1 FEHTEEMLARRG = AR AHELLE AL R AT & 2(g/100 g)
Table 1 Composition and relative content of the main fatty acids in different parts of yak fat (g/100 g)

Jg s TR TR Pk W43 mifg i & WUAR W W JE B i ¥ J B i KT R
C4:0 T B2 W lig 0.9240.20b 1.02+0.23b 1.90+0.29a 1.64+0.29a 1.45+0.23a
C6:0 L2 P g 0.86+0.18b 1.00£0.22b 1.87+0.29a 1.62+0.28a 1.42+0.23a
C8:0 =2 [ig 0.98+0.21b 1.05+0.24b 1.92+0.27a 1.66£0.28a 1.44+0.23a
C10:0 5% H i 1.56+0.24b 1.58+0.42b 2.55+0.32a 2.26+0.33a 1.80+0.29a
C11:0 Rk ' g 1.06+0.18b 1.10£0.24b 2.05+0.30a 1.77+0.31a 1.56+0.25a
C12:0 + R ' g 1.18+0.24¢ 1.33+0.32b 2.3040.43a 2.02+0.33a 1.72+0.28a
C13:0 + = h R H Fig 1.21£0.20¢ 1.24+0.29b 2.26+0.34a 1.96£0.33a 1.69£0.27a
C14:0 | DUz H i 10.54+2.03a 10.13+2.91a  12.26+1.49a 11.32+1.48a 9.63+1.97a
C14:1 -9~ Pue— 4 1% H i 2.20+0.34a 1.93+0.38a  2.80+0.51a 2.524+0.45a 3.12+0.78a
C15:0 |+ Fihk R H g 3.86£0.62a 3.71£1.00a  4.88+0.56a 4.32+0.60a 3.40+0.54a
C15:1 JiE-10-+ T — 42 W g 2.21+0.28a 1.26£0.30b  2.39+0.35a 2.01+0.35a 1.7740.28a
C16:0 7Bk R H g 66.74+9.43a 60.13+17.54a  77.4949.18a  69.34+9.71a 55.5249.50a
C16:1 -9~ 75T — ¥ 18 H 1 21.36+2.08a 16.70£3.66a  16.25+2.24a 14.65+1.92a 21.85+4.67a
C17:0 L fk R H g 9.83+0.65a 8.40+2.66a  10.46x1.18a 9.23+1.07a 6.100.70b
C17:1 MiE-10-+-L B — M2 FH g 4.64+0.82a 3.92+1.02a  4.90+0.81a 4.32£0.67a 4.17+0.72a
C18:0 1 /\ ik F g 136.78+8.94a 118.40+40.65a 160.05+15.97a  143.88<15.01a  72.18+7.16b
C18:1n9c¢ JIfi-9-+/\ e — ¥ e ! g 115.86+8.75a 93.89+27.08a 100.80£12.65a  90.60+9.09a 81.53+12.17a
C18:2n6¢ JITMi-9,12-+ /\ B —Js R I i 26.25+1.65a 18.90£6.18a  27.33+2.36a 24.4142.63a 14.40+1.86b
C18:2n6t JiZ,J7-9,12- /\ B I B8 H i 20.23+3.26a 15.07+4.91a  21.87+1.93a 19.53+2.13a 11.64+1.51b
C18:3n6 JIFL T -6,9,12-+ /\ Bk =I5 B2 T 11.52+1.36a 9.27+2.82a  13.48+1.27a 12.02+1.58a 7.56+0.96b
C18:3n3 JIT M 5T-9,12,15-+ /\ Tk = 4% ik FF /i 2.58+0.54b 2.24+0.68b 3.83+0.46a 3.38+0.52a 2.46+0.39b
C20:0 iR H g 1.91+0.41b 1.82+0.46b 3.16+0.41a 2.80+0.42a 2.07£0.32b
C20:1 JI-11-= e — i B2 ! Il 2.01+0.40a 1.97+0.53a 3.00£0.33a 2.80+0.42a 2.07+0.32a
C20:2 JIF i -11,14-—+F% —K5BR P g 1.42£0.30b 1.37+0.34b 2.54+0.42a 2.14+0.37a 1.88+0.29a
C20:3n6 JIF I -8,11,14- —+F% = 42 F fi 1.35£0.34b 1.35£0.27b 2.45+0.41a 2.10+0.36a 1.89+0.29a
C21:0 —+—Hk R H P 1.32£0.32b 1.35£0.32b 2.53+0.39a 2.21£0.37a 1.84+0.28a
C20:4n6 JIf-5,8,11,14-— B DU A2 TP g 2.25+0.40a 2.00+0.43a 3.1420.50a 2.69+0.50a 2.40+0.36a
C20:3n3 JIf-11,14,17-— Bk = I i 2.00+0.38b 1.83+0.42b 2.96+0.44a 2.55+0.36a 2.24+0.31a
C20:5n3 Ji-5.8.11.14.17- .+ FR TR H B 1.24+0.20c 1.29+0.28¢c 2.66+0.05a 2.31+0.02a 1.81£0.29b
C22:0 — - Zh g H g 1.34£0.32b 1.36+0.32b 2.55+0.37a 2.20+0.37a 1.84+0.28a
€22:1n9 JIf-13- =+ Zhik—H 1R 1 ik 1.25£0.28b 1.27£0.29b 2.42+0.28a 2.03+0.36a 1.80+0.29a
C22:2 JIi-13,16- -+ —fi — IR 1 g 1.24+0.31b 1.27+0.30b  2.41+0.31a 2.08+0.33a 1.84+0.28a
C23:0 1 =R ! g 1.25+0.33b 1.29+0.29b 2.41+0.35a 2.12+0.33a 1.76+0.26a
C24:0 | DUz H i 1.25+0.29b 1.29+0.29b 2.39+0.36a 2.07+0.36a 1.80£0.29a
C22:6n3 JIfi-4,7,10,13,16,19- "+ — R S M B2 T g 1.23+0.32¢ 1.28+0.26b  2.34+0.35a 2.01+0.35a 1.80+0.30a
C24:1 JIf-15-— - PUkk— % BR H R 1.37+0.31b 1.34%0.30b 2.50+0.37a 2.16+0.37a 1.91£0.30a

H:a~c: [AATEIR AR FRRR 257 B3 (P < 0.05), HFFEIRERRNBEP > 0.05),
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Fig.3 Analysis results of the different types of fatty acids content in different parts of yak fat
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B XUBRSEIR, ASHOF0AE U7 B8 (unsaturated fatty acid, UFA)
RE S AR LT b i3 2 A UL,

SFA H i 212 (C18:0)  AFAHER(C16:0) . P E5ER(C14:0)
AL R IR B R (C17:0) /) & R A0 B % = T HAR A g
(P<0.05). X520 RSP X 300 1o R R A (I S 45 SR A —
. MhscREBEDT . BUEN: . FRARNI . %R AR T R
2 (C18:0) F T LAk MR H R (C17:0) 5 [ TR 2 R 8 %
(P<0.05), NEFERR(C14:0), | IERER P ER(C15:0), AEHEER
(C16:0) B Frm7E 5 N AR EFBAAG N Z 18] 22 A B 3%
(P>0.05), SFA & AE M BN Wit e, 72 T gl i
o EBELR TN D5 I8 2 6 175 0 [ WE(E T, A B FR
JH R R A 55 I T L 57 L i P ) SR i 2t
Heud, i RAINLALE SFA F R AR T AR, KT
WA BKE, 55 m R,

MUFA R (C18:1n9¢) FIREHIBR (C16: 1)) & 1k 4B T
F i T H A B AR DR (P<0.05), TEXEAF AR Hh HA
TUFTNE IR BRI . A ST R 25 3R H AR 7 AT R 7 i
wm, 5 AMAREMAYIEHZ MRS EER AR E
(P>0.05). Ml 252 IR 15 A1 K2 T B DT At iR & i 4 v, W
JE R & B Ik, PUFA LR (C18:2n6¢) 0 &=, Al
SRR BB . B FRRRT . W JE BRI Hh IR
ER TR T IR (P<0.05). B JEARNI PUFA & ik
W, NIRRT PUFA it b HifI, 22 WIlmRm &
TSR o TR R 2 A P AU, LA R R 5
T P 5 ek S L s DU B IR i 24 S 58 SR e
BT AR 4 R 5 I R O Y FU (B . AN R TR

S g1 B2 1Y H{E (unsaturated fatty acid/saturated fatty
acids, UFA/SFA)AT DLz I P J5c () WA 38 A ETIE, A AR BF 5
UFA/SFA 1) LB IR E /MR HE Y A B2 R BT il A2 1
NEW5 . WU . B EARDG . M RIS, BRI AR
ANINSR o8
23 ET PCA SRS FIEMLAS B

PCA J&—FRENS FH AL A48 b S W 48 215 B T i
BT R 36 IR AR & (1 GC-MS Hidi i A,
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Fig.4 PCA results for the fat from different parts

I 4 T, A 34N 3 1 R STHRR ik 99.41%,
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DR, v B TR R D 5 8 LR T B 3, WA X S
a1 i IIE = = TR Dl =1 R A R SR B e O = S [
A 2258 PCA AR M SEBH T HEAR 5 AR RIS AR W7 A X 43
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TE B T RE W b e, 5 R 4 PO Ak g g 48 SR v B R B W £
PUFA &t/ D M LA AE2E 5, WTRE SRR SR 22 7
UFA FEFE, M-S BArE2E 5, [k mimm 20 ) B L
VAR RS A BT B S5 AR . B2 R BN UFA/SFA & F
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