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Effect ofbupleurum extract on nutrient apparent digestibility and
rumen fermentation parameters in heat-stressed Holstein dairy cows

SHI Bao-lu'?, ZHENG Nan’, ZHANG Yang-dong®, FAN Cai-yun', ZHANG Xing-kai®,
WANG Xiu-min*, QIN Jun-jie* ., ZHANG Yun-hai', CHENG Jian-bo'"
(1. College of Animal Science and Technology, Anhui Agricultural University, Heifei230016, China;
2. Institute of Animal Sciences/Ministry of Agriculture-Milk Risk Assessment Laboratory,
Chinese Academy of Agricultural Science, Beijing100193, China;
3. Shanghai Bright Holstan Co. , Ltd., Shanghai 200436, China;
4. Beijing Engineering Research Center for Veterinary Drugs, Beijing 102206, China)

Abstract Experiment was conducted to study the effect of bupleurum extract (BE) on nutrient apparent digestibility
and rumen fermentation parameters in heat-stressed Holstein dairy cows. Forty-eight cows were randomly assigned to
one of four groups (n =12) based on DIM,milk yied and parity. Bupleurum extract was supplied into daily basal diet at
0.0.5,2.5 and 5 g/kg (Dry matter basis) . The experiment lasted for 9 weeks in hot summer. The results showed: There
were no effects on pH, the content of ammonia nitrogen, acetate/propionate, the concentrations of propionate,
isobutyrate, butyrate,isovalerate and valerate, the diet apparent digestibility among different treatments (P>0.05);

supplemental BE at 0.5 g/kg increased bacterial protein content (P<C0.05) compared with 2.5 or 5 g/kg BE (P<<
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0.05) andsupplemental BE at 5g/kg could decrease the concentrations of acetate and total volatile fatty acids, which

reduced rumen fermentation. In conclusion, bupleurum extract recommended the additive dosage of BE should not be

more than 5 g/kg.

Key words dairy cows; bupleurum extract; heat stress; apparent digestibility; rumen fermentation
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1.1 KIEEiE) & it s

2013 4E 7 H 24 H—2013 4E 9 f1 25 HYE 1§
St B far B 3H O A7 R 28 7B K5 4 35 I J i 4 )
FRil 5,
1.2 Rezhy . AR RIXEIET

RIS T 48 k=4 ((30. 96 £3. 96) kg/d) |

BU(1. 961, 07) (MAFLIN ] ((207. 98 +12. 2) D AH
[Fi] ft o (%) i ST 35 4 BE ML 53 1 4 41 B 12 3k 43
BRI 4 FpOR R AR B HORL . B 58 3L mh H O 4y
WIERAN 0,0.5.2.5 F1 5.0 g/kg &) BE(DM J: A,
6 Al F R AR 8 T [ 7% 2F R AR S B HOR
S TR 1,
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13:00 F120:00 f M 3 ¥k, HHRE, AHKK. H
BEYY 3 U, SORMLES G etk il . e T i 1A
W 9 M.
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R WA ) AE A & Rl g gl o7 5 4R 4 S Ak
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F AR C LR MR, V0, M 44y THI<<
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(OM) HLZE 1 (CP) LR W (EE) & &8 52 43 51 5%
E & br ffE 77 ¥ GB/T6435—86, GB/T6438—92,
GB/T6432—94 1 GB/T6433—94; M ¥ % 4F 4k
FIMRPE Wk 3 2F 4k 2 B VanSoest 2517 J5 ¥k 3 47 1)
FE o AR IR R U A8 s 0 R AN VS K 35 I A
W J7 22 M EfR GB/T23742—2009,
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Table 1  Component and nutrient levels of daily basal diet (DM basis)

1) Bk il 43 Ingredient w/ % 1k 2% 1% 43 Chemical composition oy
FEAFHI Corn silage 16. 70 w(FHFD /% DM 56. 70
2£EL Chinese wildrye 8.70 wCHEH) /% CP 16. 90
KF Barley 9. 40 w( PR 4E) /% NDF 39.10
E % Corn 23.00 w(RME R 2P 4E) /% ADF 22.50
B E T8 Alfalfa hay 14.00 w(§5) /% Ca 1.07
KT H Soybean meal 7.40 wli) /% P 0.48
FRFEH Cottonseed meal 3. 40 P e/ (M] /kg) (DM)NEL® 7.01
WHE Dry distillers grains 3.70
FAFH1 Rapeseed meal 3. 40
i ¥ Cottonseed 8.30
IR A 4 Sodium bicarbonate 0. 64
fr#h Salt 0. 49
W2 255 Dicalcium phosphate 0.54
TR #HY Vitamin-mineral premix 0. 33

H.O% kg WIREI T &4 VA 2 000 kIU; VD 450 kIU; VE 10 kIU; Cu (as copper sulfate) 4 560 mg; Mn 4 590 mg;Zn (as zinc sulfate)
12 100 mg;Se 200 mg;1 270 mg;Co 60 mg, QW FLiFHEAR T5 25 5Bl g 713 0T 45, oAy sEiifE .
Note: MProvided per kg of premix: VA 2 000 kIU; VD 450 kIU; VE 10 kIU; Cu (as copper sulfate) 4 560 mg; Mn 4 590 mg;Zn (as zinc

sulfate) 12 100 mg; Se 200 mg; 1 270 mg; Co 60 mg. @ NEL is calculatedvalue according to ingredients energy. while others are

measured values.

1.5.2 BRmRkELLAR

I WIEE 5 A 9 JA . F O R FE 2% R 4 1)
M5 2 h A E W, REN ARV RESARKE
KRBT 43 A6 R AERE L G B3 4 J2 20 A i g ST
BPOU & pH. HCEE W 10 mL, JF i A 0. 1 mL
6 mol/L L%, 3 B, —20 CR ML R
F i My L o 7 ) s 98 1 b 2 A (N - HD Ve
FEIER 10 mL, —20 CE AL, LB E R HR
G A0 A 2 HE & R BR W R (VEAD 7 2, P 2 10 H
RHETR AR5 TR TR 7R . LA VEA
S 10 mL iR S A 9R S W, 100g B0 10 min
Bk 25 R BURT S AR T = £ R UL TE 1k TN S T A
1 (BCP) YR N,
1.6 HBELEESH

RIS HE 4 Excel 2007 474 3 #, 5R ] SAS 9. 2
g GLM BB AT 93087 . SR Duncan's K 56 7%
PEAT A AL () 2 F WL P<<0. 05 RoR%E R B E,
P<0. 10 FnH B EF LIRS,

2 & B

2.1 RIEEREBEIERER
T 56 3 1] A 4 i R R R A s sl B 1 B

e FEH(06:00) 71 (14:00) B (22:00) 1 F3
THI 4353 79. 4(69. 4~86. 2) .84. 6(69. 8~91.5)
1 80. 8(69. 8~87. 8), H.A&F K- 18 5 45 B #R 78
72 Lk b 15 B A A 50 30 [ 3 56 2R b T R 2 AN
2.2 EFYRRNELE

H % 2 7] UL, BE %8 K P #4005 2 H AR
DM, CP . NDF,ADF F1 OM 32 W3 £k 2 (1) 5% i 24 R
3 (P>>0.05) , {H 2, Fifi 25 1) W R[] 1) %EE <, AR08
B4 B DM, CPLNDF, ADF #1 OM % W14
b33 8 2 AR (P<C0. 05),
2.3 BEEAEBSY

BE S #4005 289 1 R S 8 e ULk 3.
BE %% I 7K SF- X #4538 0% 4 % ' W pH A NH,-H
T LNR VTR TR 5 IR R vk & LA &
B /IR JC B 3 5% (P=>0. 05) 3{H 5. 0 g/kg 41y
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Fig.1 Temperature humidity index of barn during experimental period
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Table 2 Effect of BE on nutrient apparent digestibility in heat-stressed dairy cows w/ %
Ab3/ (g/kg) Treatments it el /& Time o P {f P value
BIgE| bt 1% P . )
Item 0 0.5 2.5 5.0 5 9 SEM
Trt Time TrtX Time
¥ 5 DM 71.84  71.52 72,05 72.86  74.42  69.69 0.39 0.38 <0.01 0.92
M F T CP 74.05  72.80  73.80  73.47 77.11  69.85 0.50 0.45 <0.01 0.52
oMk Uk 41 4 NDF 58.12  55.14 56.35 57.77 57.85  55.65 0.55 0.15 0.05 0.36
PR 1 Pk Wk 27 4 ADF 43.80  43.81  41.77  44.80  48.32  38.43 0.89 0.56 <0.01 0.71
HHLY OM 73.86  73.81  73.94  74.64  75.45  72.65 0.33 0.68 <<0. 01 0.95

TE:OTrt Jy 4B @O TreX Time g 4k 85 R AR ] i) 2 i) 2 AR

Note: D Trt means treatment effect; @ Trt X Time means the interaction between treatment and sampling time.

®3 BEXNANBNFEBELESHNHIME

Table 3 Effect of BE on fermentation parameters in heat-stressed dairy cows

) A ¥E/(g/kg) Treatments 5 [a] /] Time o P {& P value

o E T R —

Item 0 0.5 2.5 5 5 9 SEM

Trt Time TrtX Time

pH 6.17 6.27 6.21 6. 32 6.24  6.25 0.03 0.33 0.85 0. 66
4% /(mg/dL) NH,-H 10. 63 7.90 10. 28 9.76  10.45 8.75  0.51 0.24 0.09 0.62
Z. % /(mmol/L) Acetate 63.07a 62.60a 61.10ab 56.40b 58.46 63.13  1.02 0.06 0.02 0.25
N/ (mmol/L) Propionate 25.51 24.17 24.22 22,71 23.10 25.20 0.64 0.50 0.11 0. 84
5T/ (mmol/L) Isobutyrate 0.78 0.72 0.71 0.72 0.72 0.75 0.02 0.54 0.51 0. 60
T W/ (mmol/L) Butyrate 11.36 11. 39 10. 79 10.05  10.14 11.65  0.26  0.18 <C0.01 0.73
S %8/ (mmol/L) Isovalerate 1. 37 1.37 1.39 1.36 1.34  1.41 0.05 0.99 0.49 0.67
J.2 / (mmol/L) Valerate 1.22 1.22 1.21 1.12 1.16  1.22 0.03 0.61 0.34 0.89
MR RYEREi R/ (mmol/L) 104,94 a 101.47 ab 99.42 ab 92.37 b 94.92 104.15  1.77  0.05<C0.01 0.73
Toltal VFA
2. /N Acetate/Propionate  2.55 2.66 2.58 2.53 2.60 2.56  0.05 0.81 0.68 0.25
Bk 4/ (mg/mL) BCP? 0.75ab 0.84a 0.68b 0.63b 0.76 0.69 0.03 0.03 0.09 <0.01

T AT R R /NG Fhk R 28 57 B35 (P<K0. 05) . AR KRG FRER IR 28 R B 3 (P<<0. 0D, BFRER R ZEF AR E (P>0.05 . @
BCP g8 B W b B 25 S o £ ) 5 v ) 15 30 9 4 7l 2

Note:In the same row, values with different small letter mean significant difference (P<C0. 05), and with different capital letter mean

significant difference( P<C0. 01) ,while with no letter means no significant different (P>>0.05). @ BCP means the bacterial proteins

in rumen fluid which has removed protozoa and food residue.
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AL BT T AR 4 B ABE . VEA 598 E
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