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Effect of dietary supplementation with different fatty acid mixture
on blood fatty acid composition and antioxidant capacity
in dairy cows

ZHAO Xiao-wei''?, WANG Jia-gi'” , SUN Peng', BU Deng-pan', YANG Yong-xin',
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(1. State Key Laboratory of Animal Nutrition/Institute of Animal Science.
Chinese Academy of Agricultural Sciences, Beijing 100193, China;

2. College of Animal Science and Technology, Gansu Agricultural University, Lanzhou 730070, China)

Abstract Our experiment was to investigate the effect of dietary supplementation with different type of fatty acid
mixture on blood fatty acid profile and antioxidant capacity in dairy cows. Thirty six Chinese lactating Holstein dairy
cows were randomly assigned to three treatments: 1) control,2) long-chain fatty acid treatment (LCFA),and 3) short-
and medium-chain fatty acid treatment (SMCFA) . Experimental duration was 9 weeks and measurements were made
during the last 8 weeks. Compared with control treatment, cows feed short- and medium-chain fatty acid significantly
decreased the content of fatty acid with C>>16 (P <C0.05),and considerably increased the content of fatty acid with
C<{16(P<C0.05). Meanwhile, short- and medium-chain fatty acid significantly increased the ratio of saturated fatty
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acid and unsaturated fatty acid ( P<C0.05), and remarkably decreased the content of unsaturated fatty acid (P <C

0.05). On the other hand, there was no significantly effects on blood fatty acids were observed in LCFA treatment.

Compared with control treatment, short- and medium-chain fatty acid tended to increase the activity of catalase and

glutathione peroxidase, only glutathione peroxidase reached the significantly level (P <C0. 05). However, LCFA

treatment significantly increased malondialdehyde content in serum (P<C0.05). These results indicate that short- and

medium-chain fatty acid would increase the antioxidant capacity of serum, and decreased the content of

malondialdehyde in serum. Nevertheless, short- and medium-chain fatty acid would increase the total saturation of blood

fatty acid.
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Table 1 Composition and nutrient levels of basal diets (DM basis)
H A 20 A w/ % H AR 2H B w/ % B IR KT b
R 10. 79 AR 1. 20 Hhe? /(MJ/kg) 6.19
- 10. 79 238 5.29 wCOH B E D /% 16.07
Tk FHFN 21.77 TRAT 1.08 w (PSR EF4E) / % 39.78
T A 5.52 BEm A 0.48 w (RYEVRGET 4/ % 22.39
Wl 4 T 1. 20 ok 0. 84 w CHARNE /% 3.52




5 6 1 RA/NE SR RS I A [ B 7 TR TR A M 13 24 it Y A I T L A B e A A i 1 52 119
g %

H k4 w/ % H 2 w/ % HIRAKT o

ok 23.34 ik 0. 60 w (55)/% 0. 90

EE S 5.29 2 TR B PR A 0.48 w (/% 0.42

5k | 7.34 S LB 12

A 1. 68 TR Y 0.48

KM 1.68

1 Of kg FIREH & (DM) : VA 250 kIU, VD 65 kIU,VE 2 100 IU,Fe 400 mg,Cu 540 mg.Zn 2 100 mg,
Mn 560 mg.Se 15 mg.1 35 mg Fl Co 68 mg, @MW FLEAE N THFEAA , oM H MR SR S48 45 35 S00MA .
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Table 2 Fatty acids composition of different fatty

acid mixture g/100g

N i 3

CK LCFA SMCFA
C4:0 0 0 0
C6:0 0 0 6. 54
C8:0 0 0 4.01
C10:0 0 0 9.07
C12:0 0 0 10. 60
Cl14.0 0 0 30. 71
C16:0 0 28.91 38. 66
Cl16:1 0 0.22 0
C17:0 0 0.18 0
C18:0 0 22.73 0
C9-C18:1 0 39.48 0
C11-C18:1 0 0. 04 0
C9C12-C18:2 0 6.09 0
C18:3 0 0.33 0
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Table 3 Effect of different fatty acids mixture on plasma fatty acid composition

g/100g
it 3
gy SEM P
CK LCFA SMCFA

Cl14.0 0.83 b 0.96 b 2.20 a 0.27 <0.01
C16:0 9. 69 10.01 10. 68 0.33 0.12
C18:0 10. 93 11. 14 9. 84 0.47 0.13
C9-C18:1 6.49 7.26 6.69 0. 27 0.15
T11-C18.:1 0.37 0. 37 0.33 0.03 0. 38
c9c12-C18.2 56.59 55. 36 53.79 0.92 0.11
C18:3 3.70 3.80 4.02 0.11 0.14
<C(Cl16 12.13 ¢ 12.91 be 14.86 a 0. 36 <0.01
>Cl16 87.94 a 87.09 a 85.14 b 0.53 <0.01
MUFA 8.29 9.46 8.74 0. 50 0.10
SFA 26.42 b 26.54 b 28.84 a 1. 09 0.05
PUFA 65.39 64.01 62.41 0.97 0.12
UFA 73.63 a 73.46 a 71.14 b 0.76 0.05
SFA/UFA 0.36 b 0.36 b 0.41 a 0.01 0.05

T RAT AR /NG 5835 AN [ b B2 5] 22 53 48 35 (P<<0. 05) . B F 8RR 22 5 R 3% (P=>0.05) .
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GSH-Px ik 3| 1 & % /K V- (P<C0. 05), 71 SOD {

PEA BEACE #, (H WA 35 3 3 /K- (P >0, 05),
34, SMCFA 4t 17 iy GSH-Px #1 CAT 1
P2 1 CK 4 Y 2 5 (P<<0. 05), th4h, SMCFA
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Table 4 Effect of different fatty acids mixture on

the enzymatic radical scavenging systems

in serum u/mL
A B
& B SEM P
CK LCFA SMCFA
SOD 47. 87 43. 96 46.55 1.70 0.34
GSH-Px 784.36 b 825.97a 833.77a 12.55 0.02
CAT 51.61 b 52.15 b 57.36 a 1.33 0.01
MDA 1.53 be 2.12 a 1.36 ¢ 0.12 0.01

T ARG PR RR 2257 B 3% ( P<0.05), LFHE
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