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Effect of yak butter and yak butter phospholipids on lipid metabolism in
C57BL/6J mice

LUO Yihao, LEI Youjuan, SUN Wancheng
(College of Agriculture and Animal Husbandry, Qinghai University, Xining 810016, China)
Abstract; The SPF C57BL/6]J mice were randomly divided into five groups:control group, yellow butter
group, white butter group, yellow butter phospholipid group and white butter phospholipid group. Yak
butter and yak butter phospholipids were fed to mice. After one month and five months of feeding, serum
total cholesterol (TC) , triglycerides (TG ), high — density lipoprotein cholesterol (HDL — C), low —
density lipoprotein cholesterol (LDL — C) and blood sugar levels were measured, and liver pathological
observations and adipose fatty acid composition were analyzed. The results showed that long — term
feeding of yak butter could increase the weight of mice, while mice fed with yak butter phospholipid
gained less weight. With the prolonging of feeding time in each experimental group, serum HLD — C
levels in mice improved. The serum TC, TG, LDL — C and blood sugar levels in mice of butter group
were the highest, followed by phospholipid group and control group. After one month of feeding, the liver
and abdominal fat structure of each group of mice was normal and complete, no obvious tissue lesions
were observed. After five months of feeding, compared with the control group, different degrees of
inflammatory cell immersion and lipid deposition were observed in yellow butter group, white butter
group, yellow butter phospholipid group and white butter phospholipid group. Compared with feeding for
one month, after five months of feeding, yak butter phospholipids could increase the unsaturated fatty acids

content in adipose tissue of mice. Compared with

control group, yak butter and yak butter
4% E #3:2020 - 02 - 03 ; & [2] H #§:2020 - 07 - 21 phospholipids could increase the branched chain
BEETHE /il A FHLITIH (2018 -7 -728) fatty acids content in adipose tissue of mice.
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x3 ARINMANRBRERENBRARRENSE

iz papicE| R A BRI 2 BRI B 20 H BRI B i 20
C10:0 ND 0.16 +0.04™ 0.13+0.01% 0.31 +0.02" ND
C12:0 0.14 +0.05™ 0.62 £0.14" 0.64 +0.07" ND 0.28 +0.01%
C13:0 ND ND 0.06 +0.01 ND ND

iso — C14:0 ND 0.29 £0.04" 0.22+0.02" ND ND
Cl4:1 ND 0.24 +0.03* 0.27 +0.02* 0.16 +0.01™ ND
C14:0 2.59 +0.39™ 5.80 £0.56™ 4.82+0.23"™ 3.90 £0.43% 3.67 £0.28%
iso — C15:0 ND 1.07 £0. 13™ 0.31 £0.04“ 0.42 +0.03" 0.29 +0.01%
C15:0 0.36 +0.05™ 1.44 +0.23" 1.88 +0.43M 1.04 £0.22% 1.07 £0.79%
C16:2 ND ND 0.07 +0.01* 0.08 +0.01™ 0.09 +0.01*
C16:1 5.98 +1.89% 4.49 +0.11% 5.41 +0.45™ 7.17 1. 12* 6.63 £0.76™
C16:0 19.00 £1.22"  17.08 0.4 13.06 0. 56" 20.04 +1.28" 16.32 0. 87"
iso — C17:0 0.25 +0.04™ 1.13 +0.14™ 1.58 +0.06™ 0.88 +0.03“ 0.81+0.01™
anteiso — C17:0 ND 1.33 +£0.15% 1.80 +0.07* 0.70 +0.01™ 0.87 £0.01%
C17:1 0.58 +0.12% 1.02+0.10™ 2.19 +0. 11* 0.93 +0.08“ 0.87 +0.06™
C17:0 0.62 +0. 12" 1.58 +0.20" 2.06 +0.13* 1.14 +0.09™ 1.35£0.12%
C18:3 0.14 =0.03"™ ND ND 0.16 +0.01™ 0.10 £0.01™
C18:2 19.74 £2.81™  12.57 +0.82™ 8.95 +0.78" 15.91 +1.24% 17.86 +0.97™
C18:1 17.44 £2.97%  19.59 +1.08™ 15.17 +1.01* 16.09 +1.46™ 18.41 +0.86™
trans — C18:1 5.24 £0.60% 4.95 +0.20™ 13.06 +0. 88" 4.84 +0.40™ 6.51 £0.24"
C18:0 12.75+1.78"™  13.95 +1.47™ 8.20 +0.91" 10.89 +0.67“ 10.54 =1.01™
C19:2 ND ND ND 0.21 +0.01 ND

C19:1 ND ND 2.55 +£0.26™ 0.21 £0.02“ 0.26 +0.01™
C19:0 0.20 +0.80" 0.49 0. 12" 0.64 +0.61" 0.33 +0.07™ 0.40 £0.13%
C20:4 2.48 £0.98" 2.58 +0.31™ 3.37 0.7 2.84 +0.66" 2.65 £0.49%
€20:5 0.35+0.14 ND ND ND ND

€20:3 1.07 +0.45" 0.76 +0.38™ 0.80 =0.37"" 1.08 +0.67" 0.85 +0.06"™
€20:2 1.26 +0.48" ND ND ND 1.12 £0.34"
€20:1 3.87 «1.18™ 2.58 £0.62% 4.38 +0.44“ 4.47 +0.24" 5.17 £1.48"
€20:0 0.96 +0.43"™ 1.82+0.05™ 1.90 +0.56™ 1.04 +£0.09“ ND

C21:0 ND ND 0.21 +£0.05 ND ND
€22:6n3 2.53 £0.86" 2.58 +0.23™ 3.20 £0.23" 3.24 £1.70" 2.27 £1.33%
C22:4 0.68 +0.28" ND 0.29 +0.65" ND ND

€22:5 0.90 +0.37" 0.87 +0.21" 0.77 £0.01% 0.60 =0.03"™ 0.57 +0.08™
C22:1 0.54 +0.24" 0.22 +0.05 1.11 =0.40™ 0.37 0. 12“ 0.38 +0.20“
€22:0 0.32 +0.02™ 0.60 +0. 15" 0.39 +0.08™ 0.33 +0.01™ 0.36 +0.05%
€23:0 ND ND 0.18 +0.01* 0.18 £0.01* 0.10 £0.01™
C24:1 ND ND 0.18 +0.02™ 0.21 +0.04* ND

€24:0 ND ND 0.17 £0.01" 0.21 +0.03" 0.19 £0.01*"
BCFA 0.25 +0.04“ 3.82 0. 46™ 3.91 £0.53" 2.01 £0.99" 1.97 £0.45™
MUFA 33.65£1.28"  33.09 +0.13" 44.32 +1.77* 34.46 £1.34% 38.23 +1.81™
PUFA 20.16 +1.68™  19.34 =1.19™ 17.44 £1.11% 24.13 +1.90% 25.51 +1.56™
SFA 37.20 £1.59™  47.36 £2.85™ 38.25 +1.66% 41.41 £1.98" 36.26 +1.88"
UFA 62.80 +1.80™  52.43 +1.30™ 61.75 +1.45% 58.59 +1.78™ 63.74 +1.39™

T :BCFA Jy SCHEAR TR , MUFA Sy AL R 15 2 , PUFA Sy Z2 ARG 107 12 , SFA St MR TR, URA Sy AN FIAR 7 1R
ND FoR AR, iso — FonSCBE, anteiso — FR R ERE  trans — i G RAT EAPRARIRS FHFRZ 7R ¥ (p <0.01),
ANFR/NG PR 227 B3 (p <0.05) o T,
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HRS NAR/NMRBIRIEREIRAR RIEWNEE %

iz X HE2H RN STzl BRI B 2 R 5 i 2
C10:0 ND ND ND 0.05 +0.01 ND
C12:0 0.10 =0.01™ 0.52 +0.05™ 0.28 +0.03" 0.23 +0.02“ 0.11 +0.01™
C13:0 ND ND ND 0.13 £0.01 ND
Cl4:1 ND 0.12 +0.01™ 1.19 £0.78" 0.87 +0.32“ 1.51 £0.35"
C14:0 2.03 +0.44" 5.06 +0.89* 4.59 +0.66™ 3.59 +0.07 2.08 +0. 60"
iso — C15:0 ND 0.45 +0.08™ 2.08 +0.11* 0.48 +0.14™ ND
C15:0 0.45 +0.07™ 1.02 £0.22™ 1.30 £0.67* 0.85 +0.32% 0.40 £0.01™
C16:2 0.07 £0.02" ND ND 0.13 +0.02* 0.09 £0.01*™
Cl6:1 5.23 +0.62™ 4.88 +0.05" 6.99 +1.29" 6.22 +0.78“ 7.49 £0.94*
C16:0 20.79 +1.67% 21.88 +0.95™ 19.90 +1.24™ 20.20 +2.44" 18.14 +1.27*
iso — C17:0 0.16 £0.01“ ND 1.82 +0.06™ 0.19 £0.01% 0.30 £0.01™
anteiso — C17:0 ND ND 2.00 +£0.32" 0.82 +0.09" 0.22+0.01%
C17:1 0.25+0.01™ ND 2.55+0.07* 1.18 0. 14" 0.64 +0.08%
C17:0 0.40 £0.01™ 0.97 +0.65™ 1.63 £0.67" 0.79 +0.06“ 0.42 +0.01™
C18:3 0.12 +0.01* ND ND ND 0.12 +0.01*
C18:2 24.54 £3.21™ 13.01 £1.49% 13.89 £0.97™ 14.89 +1.39% 25.29 +2.18™
C18:1n6 22.42 +2.19% 23.04+1.77™ 16.58 +2.60™ 21.51 +1.98™ 24.49 +1.13™
C18:1n9 6.05 +0.78% 7.09 +0.55" 7.04 +1.26" 5.43 +1.08™ 4.49 £0.95"
C18:0 8.12+1.27% 11.24 +1.98* 8.69 £2.70" 7.57 +1.56™ 5.62+1.08%
C19:2 0.24 +0.03" 0.22 +0.04™ ND ND ND
C19:1 0.25+0.01™ 0.57 +0.06* ND 0.56 +0.27* ND
C19:0 0.10 £0.01™ 0.16 +0.01* ND ND 0.12 £0.01*™
C20:4 2.04 +£0.47% 2.67 +0.67* 1.26 +0.67" 2.63 +0.78" 1.30 £0.01™
€20:5 ND ND ND ND 0.08 +0.01
€20:3 0.41 +0.07™ 0.33+0.01™ 0.51 £0.13™ 0.72 £0.15" 0.44 £0.05%
€20:2 0.36 £0. 13" ND 0.31+0.01™ 0.26 +0.01% 0.38 £0.07*
€20:1 2.54 +0.56" 1.87 +0.72% 1.45 £0.45" 3.66 +1.10™ 2.55+0.37"
€20:0 0.50 £0.01% 0.76 £0.45" 0.53 +0.67" 0.42 +0.06™ 0.39 +0.05™
€22:6 1.76 +0.56% 2.22 +0.54™ 1.73 £0.48™ 2.12+0.75% 1.42 £0.43"
€22:4 0.27 £0.01™ 0.16 +0.01™ 0.29 +0.04" 0.48 +0. 18" 0.23 +0.06“
€22:5 0.31+0.01™ 0.49 +0.06“ 0.93 +0.16™ 0.54 +0.08™ 0.30 0. 10™
€22:1 ND 0.98 +0.38% 0.48 +0.10™ 1.98 £0.76™ 1.07 +0.37%
€22:0 0.19 +0.01™ 0.28 +0.08“ 0.93 +0.28" 0.60 0. 10" 0.15+0.01*
€23:0 ND ND 0.49 +0.04" 0.26 +0.01™ 0.06 £0.01%
C24:1 ND ND 0.15+0.01™ 0.24 +0.04* ND
€24:0 0.27 £0.01™ ND 0.42 £0.02" 0.39 +0.02* 0.10+0.01%
BCFA 0.16 £0.03™ 0.45+0.11™ 5.91 0. 46™ 1.48 +0.07™ 0.52+0.25%
MUFA 36.75 £2.17™ 38.56 +1.43" 36.41 £1.09™ 41.65 +1.78™ 42.24 +2.67™
PUFA 30.14 + 1. 18" 19.10 £1.67" 18.92 +1.48" 21.76 +2.57% 29.64 £2.18"
SFA 33.11 +1.48™ 42.35 £1.07™ 44.67 +2.68" 36.59 £2.44% 28.11 +1.97%
UFA 66.89 £1.69" 57.65 £2.78" 55.33 £1.63" 63.41 £0.98% 71.89 £1.76™

M4 ATLUE R S A H 5,5 H/NRAR
A ARG I 36 BRI R , Hir BCFA 3 #p, 5
Bl MR 0.16% ~5.91% , %40 BCFA &
ETA R4 (p <0.01) ;SFA 16 Ffr, 55

iU

MR ) 28. 11% ~44.67% ,BEig2H SFA & &

1‘&@

%{E&?@R%méﬂ(p <0.01) , Fik i 2H 7 8% BRI s 4
W TR (p <0.01) ;UFA 20 ﬁz

SFA &

It 5 g W

2 M 1 55.33% ~71.89% , Hoip MUFA
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9, 5 N8 iR S BN 36. 41% ~42.24% , Wi s 41
MUFA & i i 25 5 T IRim 2 Fxd i 2 (p <0.01) ;
PUFA 11 Ff, I8 iR a1 18.92% ~30. 14% ,
2 PUFA & il I T X IR 4L (p <0.01)
JEH W s 41 PUFA & it Wb 2 5 TRV 4 (p <
0.01) . AL ARFIAR D7 IR 3222 R i IR T IM IR
BRI - Ak S M2 ( DHA ) (46 AE DU A% R A —
Th—IR . HEME LA A AL, ERS S
X 2L P IR ek 2L | T Vi B i ZEL RN IR T ki 4
UFA &b, SFA & it N IRl ZH UFA & &
TR, SFA Fr i Fh s 3 U B T4 PEEE 2 TRV
e AT/ BROBE 7 2H 2L AT R D7 R 5 = T o
3 &
TR SN 10% 4848 BR i 25 5 250 BUIE B,
T+ TC TG \LDL - C HDL — C 7K - FlI A e
PRSI 4% FE 4R BRI B A X TC TG (LDL - C.,
HDL — C 7K - 1B v 1) 52 il o A3 28 DL R,
FEAF BRIMBE NS 10 SE M AR R/ o TR 1 A4S J5 X) R
HS5WEARH TC TG KV 25 AR E MRS MG
WERRZH TG KA BT T K, BEAR 41 5% fi2H 2 [H] TG
K2R B2 HEE IR 4 TC /KOF B 2% 7 T x5 g
20, MULEG5 5 BRI A58 A L% i 7B B
Ko HEMET A A AL, RN S AN 4 2 Tk %
BEATE/INER BRI AU A R I R & T e . 5
Xof HEZHAH E ) R4 2 1R T FNEE A R B g m I 3
P m /NI DT R b SCRENR IR & it . A 2H AN AN
NI TR 322 SRy e L S0 PR A T R L koS
YAl (DHA) F6 A DU R — ik — IR . 1 5
A JE FBR 0 B IR AN R R D R i
71.89% . M HE Lt FMLr gL e B 45 1A,
T 1 A 45 21 3 AR TG B S s B AR b, (EL AR 5
F T BEERIM AL | R 2 | TR A A L | 1 IR
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