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Comparison of nutritional, flavor and functional characteristics of

Tibetan yak butter at different altitudes
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Abstract; The fatty acid composition, volatile components, rheo-
logical properties and antioxidant activity of yak butter at
different altitudes (2 500~2 800 m, 3 500~4 000 m and above
4 300 m) in Tibetan were analyzed and compared. The results
showed that altitude had significant effects on fatty acid composi-
tion, volatile components, rheological properties, and
antioxidant activity (P <C 0. 05). The unsaturated fatty acid
content of yak butter at altitude of 2 500~2 800 m was the high-

est. Yak butter with an altitude of more than 4 300 m had pure
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smell and best flavor quality. Yak butter at altitudes of 3 500~
4 000 m had the best fluidity. Yak butter at different altitudes
had different antioxidant abilities, among which yak butter at al-
titudes ranging from 2 500 m to 2 800 m had the strongest DPPH
free radical (66.99 mmol/100 g Trolox), hydroxyl free Trolox
(26.71 mmol/100 g Trolox) . superoxide anion scavenging ability
(22.85%) , and iron ion chelating antioxidant ability (1.41%).
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A 5 ) A P T R R AR AR DU R . X mT BB S N
O TV TR BE IR 2F R DT R R o A E = R
2.2 BEMRS LB
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Table 1 Fatty acid composition of yak butter at
different altitudes %
i 15 R S Ss Sy

AR (Co0)
R (Cs0)
MR (Croso)
FRERR (Crz,o)
F =B8R (Cisno)

0.9340.01"  0.44+0.01¢  0.97£0.02*

0.58+0.01"> 0.31+0.01¢  0.74-+0.01*

1.2740.02> 0.75+0.02¢ 1.84+0.01*

1.48+0.02> 1.124+0.02¢  2.21+0.04%

0.0840.01" 0.0740.01¢  0.12£0.01*

R EERR (Ciao) 7.5040.13> 5.6540.41¢  8.6140.14¢
N EREMBR (Cii.s) 0.5140.01%  0.0740.01¢  0.6340.01%
+H AR (Cis.0) 1.2340.02¢  0.7740.01>  1.234+0.01¢
FERHBR (Cis.0) 27.200.43* 19.7040.28> 26.9020.69°
AR (Croonar) 1,260,027 1.0940.02"  1.0540.01¢
HRIERE IR (Cr7.0) 0.86+0.01*  0.4240.01¢  0.7540.02"
Mi-10-+ 4 - R

0.2740.01*  0.14220.01°  0.2420.01"
(Ci7,107)
T R 2 (Cis.0) 13.204-0.21*  8.144+0.13° 11.504-0.19"

VR (Cis.1n0c) 20.37+0.37* 20.3040.33> 15.3040.25%

AR (Cig,26e) 1.3740.02¢  2.310.04*  1.8340.05"
AR (Cao.0) 0.5340.03*  0.2140.01¢  0.3940.02"
a- AR (Crs.s03)  0.96420.07*  0.63+0.05°  0.8640.05"
T —RER (Cor0)  1.144+0.07°  1.8140.03*  0.7740.01¢
I BTHR (Caz.0) 0.2740.02*  0.0940.01¢  0.23+0.02b
T ZRER(Coslo) 0,100,010 — 0.070+0.01°

AREMIR(Caio) 0.1940.01*  0.0540.01¢  0.1640.01"
ME-11-= + BR-J BR

(Cs0,1)

A6 DU ER (Cop.ane ) 0.0640.01° —

EPA(Cs,503)

0.043+0.01" 0.244-0.03* -

0.10+0.01%

0.02+0.01" - 0.06+0.01"

L

— 0.21£0.01*  0.00£0.00"
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TR BE 19 b T U6k L U5 B I 2 I AR EE B 0, R A
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10 rad/s I}, tand Fifi 470 3 19 34 K B4 k. ELERW S,
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2.4 mEALFEELER
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Table 2 The volatile component content of yak butter

. AT 2/ Y%
Ak (At} AR A AE
S, S; S,
3-FHE TR T K] S5k K B 4 e AR 2.18 — —
- AT R S K 5 R LAY 3 il <k 2.18 2.18 —
&S SRR g 17 o 2.78 — —
FI BT s ok 3.08 - -
O R RSN YUS — 2.48 —
B Wyl & ALF R 2.90 — -
o R R U P Sk 2.90 — 5.85
-+ — JLF-JE R bk 4.36 4.36 —
3-E M EEANE /A N 2 — 2.90 -
Fr g I ik A — 2.90 -
] ,é‘
R bk — I Ml <R — 4.36 —
XLIF-2-H 2 LA iy — — 5.81
U T - — — 5.94
B AR - - 2.86
F I W EOLS — — 4.36
ke ALK R - 3.20 — —
SN
2,3- T — — 1.92 —
- T 2 AL A7 114 7 A — 1.88 1.88
TR 2 e
b7 -] - 4.70 — —
g 2% T ALk g AL I  EOH A 0k 3.03 3.03 3.03
L BT ke 2 Bl B A B R — — 2.90
K4 2%
W T- ¢ RES IR - - 4.36
1-F5E-2R 75 Bk — 2.86 —
FEEL - HER 75 Tk — 2.82 —
#* AR EK - - 2.73
LERE =7 N i EE
x 3 EHERH A KR R L&

Table 3 Comparison of flavor substances at yak butter

B b

S;
S;
Sy
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PO OOUPR-2-0 - T AR AR BRI DI R I BT b SRR e 2R
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Figure 2 Antioxidant capacity of yak butter at different altitudes
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