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The Influence of Acetate and Propionate Molar Ration in Ruminally Infused
Volatile Fatty Acid Mixtures on Milk Fat Synthesis in Lactating Goats
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WANG Zhong-hua* ,LLIU Jian-sheng, FU Gui-hua
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Abstract: Four mid-late lactation Wendeng goats equipped with permanent ruminal fistulae and
temporary carotid and mammary vein catheters were assigned into a 4 X 4 Latin square experi-
ment. The four volatile fatty acid mixtures (VFAs) were ruminally infused with different ace-
tate/propionate/butyrate molar ratios (75 ¢ 15 : 10, VFA1l; 65 : 25 : 10, VFA2; 55 : 35 : 10,
VFA3; 45: 45 : 10, VFA4). The food each day was delivered equally in particle by automatic
feeder per 2 h and the ratios of concentrate to forage was 45 ¢ 55. Among them, the diet should
meet the demand of the sheep, the VFAs infused provides of an additional 30% of MEm. The
present study results showed that milk yields and milk lactose content were not influenced , but

milk fat percent and yields decreased significantly by treatments (P<C0.05). Plasma insulin in-
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creased insignificantly and there was no effect on blood glucose(P>0. 05). With the propionate

molar ratios increasing in the VFAs, arterial acetate, NEFA and BHBA consistency decreased sig-

nificantly( P <C0.05), arterial propionate increased (P <C0.05), but TG or butyrate was not

changed in treatments (P>>0. 05). In the meantime, mammary uptake ratios of BHBA, NEFA,

TG and butyrate were decreased(P<C0. 01), propionate was increased(P<C0. 05), but acetate was

no effect (P>>0.05). With increasing propionate molar ratio in the VFAs, contents of short and

medium chain fatty acids in milk fat were increased (P<C0. 05), and that of long chain fatty acids

was decreased significantly (P<C0. 05). There was no effect on trans10,cis-12 CLA. Results of

the present study implied that increased propionate molar ratio in ruminally infused VFAs could

decrease milk fat content, depress the mammary uptake of NEFA, increase the contents of short

and medium chain fatty acids and decrease long chain fatty acids in milk fat.
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Table 1 Composition and nutrient level of the diet %

JE. B} Ingredient fic kb Content F 4> Nutrient 4 & Content

E K Corn 21 CP 14.31

K1 Soybean meal 13 ME/(M]J « kg ") 10. 06

%k 2 Wheat bran 7 CF 19.78

B Salt 1 EE 3.05

R Z 45 Dicalcium phosphate 2 NDF 25.58

iR Bl Premix’ 1 ADF 15. 89

64 Ft Peanut vine 20

B fE K Alfalfa 35

LR BN AR AT R A R L. VA 1000 TU, VD, 25 000 IU, VE 2 400 mg, H#fR 2 000 mg, 2 2 26 mg, Fe 2 000 mg,
Cu 3 000 mg, Zn 1 400 mg, Se 100 mg, I 180 mg, Co 40 mg

', The premix provided following for per kg diet: VA 1 000 TU, VD; 25 000 IU, VE 2 400 mg, nicotinic acid 2 000 mg, D-pan-
tothenic acid 26 mg, Fe (as ferrous sulfate) 2 000 mg, Cu (as copper sulfate) 3 000 mg, Zn (as zinc sulfate) 1 400 mg, Se 100

mg, 1 180 mg, Co 40 mg

®2 RE VFABREME L
Table 2 The composition of VFA mixtures used

VFAs B &M Volatile fatty acid mixture

VFA1 VFA2 VFA3 VFA4

B8R AR T B2 FE /Kt Molar ratios of acetate, propionate, butyrate
75+ 15+ 10 65 25: 10 5535+ 10 45+ 45+ 10

JE A & & Contents/ (g« 1000 g ")
LR Acetate 450. 38 390. 33 318. 80 270. 20
IR Propionate 111.12 185. 20 285.02 333.33
T 2 Butyrate 88.11 88.11 85.05 88.10
7K Water 350. 40 336. 36 311.13 308. 28
fiti Energy/ (k] » g D) 10. 96 11.61 12. 27 12.92

1.5 HRXESRE

9o - R B LR 08200 FF LR 4k 3 d
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Table 3 Effect of ruminal infusion of mixed VFAs on milk yiled and milk composition of dairy goats

VFAs IR G Volatile fatty acid mixture

i H Ttem SEM P
VFAl VFA2 VFA3 VFA4
A5 % Milk fat/ % 4,25 4.19 4,38 3.75 0.484 0.02
NG Milk fat/(g+d™D) 22. 04 20. 98 23.22 19.78 2.34 <0.01
FL.7E 11 % Milk protein/ % 3. 69 4.15 4.06 3.83 0.133 <<0. 01
FLBE 5 & Lactose/ % 3.03 3.01 3.26 3.37 0.183 0.08
WL E Milk yield/(g+ d™") 520. 56 515.78 551.17 537.92 37. 38 0.1
TH R DM/ (g d™H) 1346 1186 1130 1223 270.5 0.265

2.2 EBRE VFAs EiEXZLR MBF.EF ¥R
BB Rk I 3% K BT R 2L AR R A R B9 #2 0
i HETEIR & VEAs X 21 R 202U 52 1L

Fd, HEFT TR/ VIR IE /R Ho R I3 % A B
W (P>>0. 1), BTN ER EE /K U A T » sl ik i 3¢
BHBA \NEFA . Z & i J% T & (P<<0. 05) , N & He 43 T
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5 (P<<0.01), TG Fl T FR ¥ & & H B i 25 A8 fb (P> (P<C0.01) . PN R 14 2L i W WA T 5 (P<<0. 01D, TR
0.1), BHBA.NEFA.,TG F1 T F& ) 7| I3 1 Y 5 [ ) L R W AR A B d 2 AR Ak (P>0. 1),

x4 EHIRE VFAs BiEx MR E V& 559 Fsh Bk 32 7K & & 2L AR W4 F) A B 520
Table 4 Effect of ruminal infusion of mixed VFA on mammory blood flow, plasma concentrations and mammary uptakes of nutrients from

arterial plasma

VFAs B &V Volatile fatty acid mixture
VFAL VEFA2 VFA3 VFA4 SEM P

i H Ttem

1L 3% B MBE' /(L ¢ min™ ') 0.111 0.118 0.168 0.148 0.030 0.104

BHRY) TR F Nk E Concentrations of nutrients in arterial plasma/(mmol « L™")

B-¥ TR BHBA 0.114 0.093 0.108 0.075 0.090 <0.01
Wi g ik NEFA 0. 665 0.405 0.402 0.258 0. 146 0. 04

i = TG 0.157 0.155 0.155 0.139 0.018 0. 489
LR Acetate 1. 136 1. 049 0. 959 0. 955 0.168 0.02

AR Propionate 0.061 0.064 0.074 0.127 0.017 <0.01
T & Butyrate 0.025 0.034 0.028 0.029 0.010 0.521

S 3 Wk I 2% 3 35 W) R 3L BE W2 UK % Mammary uptakes of arterial nutrients/ %
Bf}%Tﬁ& BHBA 29.53 31.59 28.93 27.74 0.402 <0.01
W E R ER NEFA 38.49 21.44 11. 34 10.12 0. 659 <C0.01
Hh =8 TG 26.97 24.03 23.66 22.92 0.401 <C0.01
LR Acetate 68.42 57.45 65. 66 60. 88 8. 440 0.155
R Propionate 50. 04 50. 08 59.51 63.72 9.920 <C0.01
TR Butyrate 69.12 44. 32 36. 95 33.37 14. 66 <0.01
OB L I

!, Mammary blood flow of the whole udder

2.3 JEEEITRS VFAs X ZBkImE miEfifE 2 W e B8 B 2 L6 5, I B K 2RI I AR Uk B AE
ERER N AbPRE] 22 SR B 3 (P>0. 1),
o IR A VEAs XF # 3h ik i 3¢ 5 5 & A

RS EEEFTREAS VFAXSBRMEMBENERIZRENZ

Table S Effect of ruminal infusion of mixed VFAs on the concentrations of glucose and insulin in the arterial plasma

VFAs IRV Volatile fatty acid mixture

i H Item
VFA1 VFA2 VFA3 VFA4 SEM P
JiE & 2 Insulin/ (pIU - mL ™) 17. 38 18.59 24.97 26. 21 5.839 0.175
1% Glucose(mmol « L™1) 3.58 3. 66 3.57 3.58 0. 395 0.531
2.4 EEEERS VFAs T ZLBERE BABR 119 22 M 0. DB B ZE A (cis 9. trans-11 CLA, trans-10,

Wit 5 8 3 VR R BE R LL I Ty, <<C16 [ g i ciss 12CLA, transC18.1, P>>0.1), C4—C16 g}
R & TFE (Cl12: 0,C14 2 0, P<<0.05) G T+ E iz &t F1 C10—C16 fig 1 MR 1) 7 i 3 . 3% L F+ (P
#(Cl4 :+ 1, P=0.105) 8 Jo g #F A4k (C4 = 0, <0.05),71 C4—C8 iR & E 4l £ 7 A 8
C6:0,C8:0,Cl10:0, P>>0.1),>C16 {8 iR FH(P<<0. D, i & & b 2 & C1o—Cl6
GREAE(CLI8  0,c12C18 : 1,022 ¢ 6,P<C0.05) fe Wi 2. =C16 (%) JIg i BR & & W] & 35 P& AR (P <<
BT (c9C18 ¢ 1,c9c¢11CLA, Cis-C18:1,P<<  0.05),
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Table 6 Effect of ruminal infusion of mixed VFAs on fatty acid profile in milk fat mgeg !
VFAs BV Volatile fatty acid mixture
i H Item
VFAIl VFA2 VFA3 VFA4 SEM P

C4:0 10. 71 10. 56 11.92 12.15 1. 643 0.461
C6: 0 11. 89 11. 48 13.58 13.39 2.022 0.421
C8:0 16. 97 15. 29 18.95 18. 67 3.188 0.408
C10: 0 67.11 72.52 85.21 85. 09 13. 88 0. 260
Cl2:0 46.33" 65.22° 61.71° 67.65° 7.985 0.034
Cl4:0 98. 10" 131.42° 123.31° 130. 22° 12. 991 0.034
Cl4:1 5. 14 10. 07 6. 77 7.37 2.295 0. 105
C16 : 0 264.72 290. 82 286. 58 282.73 26. 256 0.554
C16 ¢ 1 15. 89 22.32 16. 69 16.52 4.463 0.247
C18: 0 413.61° 342. 72" 342. 86" 318.67" 36.755 0. 046
t11C18 : 1 4.95 3. 86 3.99 3.00 1. 110 0.207
t12C18 : 1 0. 68 0.52 0.54 0.62 0.115 0.267
c9C18 + 1 208. 47 138. 39 141. 74 123.98 35.981 0.06
c12C18 : 1 1.13° 0.69" 0. 74" 0. 66" 0.167 0.01
Cl18: 2 13. 35 12.01 11. 63 13. 24 1.626 0.405
C18: 3 1.42 1. 50 1.37 1.50 0.217 0.793
cis9.trans-11 CLA 2.32 2. 80 2.52 2.16 0. 400 0.236
trans-10,ciss12CLA 0. 40 0.35 0. 37 0. 34 0. 060 0. 496
c9cll CLA 0. 46 0.37" 0.38" 0. 40" 0.04 0.073
9111 CLA 2.79 2. 20 1.91 1. 69 0.541 0.112
C20 ¢ 3 0. 80 0.71 0.77 0.57 0.153 0.253
C20: 5 0.29 0.28 0.32 0.29 0.057 0. 866
C22: 4 0. 65 0.51 0.57 0. 44 0.102 0.122
C22: 6 0. 88" 0.50" 0.57" 0.47" 0.130 0.015
Trans-C18:1 5.63 4. 37 4.53 3.62 1.218 0.239
Cis-C18 + 1 209.61 139.08 142. 48 125.14 35.993 0.058
M Cl8: 1 215.23° 143. 45" 147.01° 128. 76" 36.469 0.05
&= CLA 5.82 5.71 5.190 4.59 0.608 0.09
& C18 270.69° 184. 15" 189. 30" 167. 43" 44. 28 0. 05
=C20 2.61 2.00 1.93 1.62 0. 489 0.123
C4-C8 39.55 37.33 44. 46 44. 21 6.703 0.42
Clo-C16' 357. 00" 435. 81° 428. 64° 439.96* 34. 44 0.04
C4-C16! 385. 9" 473.14° 473. 10" 484.16* 41.093 0.047
=Cl16' 413.61° 342.72° 342. 86" 318.67" 36.755 0.046

LB 5020 C16 BRITER . [RIAT AU B AR BEAR S R 22 1 B 3 (P<C0. 05)  JR AR - B M IR) 38R 22 5K | 3 (P>0. 05)
. Contained 50% of C16. Different letters in the same row means significant difference between the treatments(P<C0.05),

same letter in the same row means no significant difference between treatments(P>>0. 05)
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T 4t 25 02 0 W S 2 O 3 T o LW 0PI 7 A R L
N o

B n e PSR 7 i AT AR HE TR AR R A . 4
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Ao 3N WA L 2 1 TN R B 4 B A A8 RIS Aot 4R
5 LR 0 U R iR/ B LR Y S S R FLEE
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FLAE 1 38 BV 13 8P IR E R L i T i e S DA b
5T 45 R A — 3.

AT R T 2 VB 2R e iR 5 ke R
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