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Effects of rumen-protected choline and propyleneglycol on milk yield
and health status for high productive dairy cows in periparturient

HE Li-wen, MENG Qing-xiang, REN Li-ping”
(College of Animal Science and Technology/State Key Laboratory of Animal Nutrition, China Agricultural University, Beijing 100193, China)

Abstract This experiment was conducted to study the effect of rumen-protected choline (RPC) and propyleneglycol
(PG) on milk yield and health status for high productive dairy cows in periparturient. Forty-four healthy Holstein cows
with similar parity,expected calving date and milk yield were blocked into 22 pairs and then randomly allocated to either
one of 2 treatments. Both groups received the same basal diet. All cows were daily drenched with 500 mL of PG from 7
days before the expected calving date till 7 days after calving. Meanwhile, the treatment group were also drenched with
20 g/head of RPC from 14 days before the expected calving date till 28 days after calving. The results showed that
supplementing high productive dairy cows in periparturient with RPC and PG had no significant effect on DHI corrected
milk yield (P>>0.05), while there was some active effect on the somatic cell counts (SCC) by 17.98% decrease
without a significant difference (P=>0.05) , furthermore, there was no effect on disease status with no difference on the
incidence of ketosis, mastitis, abomasum displacement and enteritis, etc. (P >0. 05) and there was no significant
difference (P>>0.05) on the content of both plasma triglyceride (TG) and B-hydroxybutyric acid (BHBA) between
treatments on the time-point of calving,day 7 postcalving and day 14 postcalving. These results indicate that under the
condition of this experiment, compared to supplementing PG alone, RPC and PG supplementation for high productive
dairy cows in periparturient has little obviously improving effect on milk yield and health status, thus, considering the
economic benefit,it doesn’t suggest to have RPC and PG supplementation simultaneously.
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L7 30 4 8 7 5 A4 PR R £ T B T R R OR A
TR R R AR FRURR AL W BOMLAR AR W 3L ) 9 4k T e
i PR A R RE 3 537 A Y K i S R S R TE
JHE Hh AR B 3 A ) A ) JHF g s 9 1 400 5 5 4
B fe B . 3 7 5% o 2B 7= Ml R A MR
Jorritsma %"} 38 5 i IFJ& 52 M 50 %6 DL b i e 4R
F8y — o 7 SO A 5 0 4 24 0 B L A 7 M e N
FETERE . HHUHTT UL, 3 2 R M — E i 9% M g 1 TR
S A7 U /0 i 7 P B R A 6 R 7 0 v 7 A B A R A
FEA H 0 B S, H v JIE RN P A T R R L
FR 25 ) U5 n 391

JOEL i A2 ) B ARG B T i A (VILDL) 1 2H B
J 53 0 P 2 B 1 PR RE AR A L b 7 ME g RT DA v T
S AL AN N8 7 4 BE T Wk 20 B 05 7 S R AR
F g T 8 A W0 AR R B n i
8 ) A 0 8 ARAR S PR T 22 4D FE 9 1 DR 4 I8 e
(Rumen-protected choline, RPC™, fifi H: g % 4 4
R B TR IR R AT . A RESE R, R PSR
JndEg B DR 47 JIE g6 S = I AR R 7 00 % 4R O R L I i
PR A S 1R PR 1 & AR A FL B R R R R e Y
R ZBREMRBEX AR T FERME B AT
L1 e

N . (Propyleneglycol, PG) 1E g A= 8 4% i
HEATE H I — W B G R 1 RE A, Oy —
I3 A AR A TR R R 5 B WO TR e TN R
A 28 1 R P B 3K H I 3 2o AR AR R o LR
HtRe . i Re & P . FLAE 19 48 50 4R TN
st £ B IR IG 97 3 4 B s

VT AR | 2 Bl 18 3% 2 R AN L 7 39 e 7 5
A b FE ARG PN R BEAT T OR & B A S R T —
SE I AR EAT R 2R BEIR B0 VR 0 R S
I AR 22 5 A b 5 RPC #l PG XS 5 48 7 45
P BB I A AL A8 AR B A IR 0 52 1 14 41 38 45 A8 AH

[a] 100 T L 246 SR 431k 6 #48 J2 F 5% B AR 7 RPC
af PG BRCR A7 5% RPC FI PG e T A7 4l .
DRt AR WF 50 0 4R 52 0 8 O 3 JIEL R Y B S
Ao P Xk B0 77 30 g 7 % A4 7 7 ek R BRCER B 4 5
5 A L A e A A B A B R B R 4 L A
N B e A R RS %

1 #MH5FE

1.1 ##

9 R I (57 2 R (STA-CHOL® ), f &
KA AR T RZG) 7=, R Z 2 AR, i
T O HE R, %8 42398 B (KT 8000, I il #5 %
AR A RL & & R 5000, A = o 7 il & 20 ~ 50
g/ (d « k), FBAE YA Bl WAL %™ 5 100 d
W= e A R T E . N
(Propyleneglycol, PG) 2 3 [H P F& (Dow) fk 2% 2\ H]
AR BE 25 U R, Al Sk 99, 8%, Hh
1.036 1,568 23. 7 MJ/kg™"" . Wb FL i fig Sk 16. 73
MJ/kg ',

1.2 FHik
1.2.1 X%t

B TRCAE 5 1 e $0r 3 55 7 5 4 44 3k (L — Rk H
Y=t Ae 25 kg DA b, U= AR D  $2 iR vk L 10
WL b —BR ™ i A AR — B (GR D) 1 T ) i AL
Y00 i 20 Rkt B2, AR 22 Sk, 8 10 o P i
14 d~7)5 28 d, FrA 4 N=ai 7 d~ 775 7 d
KRFEHER 500 mL/3k 7 (PG, HiX %
YA BE N HT 14 d~ 77 )5 28 d YRR K SR ] B iR
20 g/3k 19 B ARG (RPC) kit 27 1 42 1R 45
A= S BUA T RE HE AT R R BE 5 A LR 8 T 2012
A 24 AFEdb gt for 4R A R B AT A Wl & 2 4R
Yyith At o 50 SE Al H R AL R R 55 K OF L3k 2
M 3,

1 HEIHYWRSARR

Table 1 Grouping of test animals

i H R IR /R AR B & kg
Item Parity Last milk yield
iR 56 2 1.86+1.21 10 758.3+3 336.2
Treatment
X I 4H 1.82+1.10 10 442.2+2 498.8

Control
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Table 2 Ingredients of basal diet (feeding basis) w/ %
R AL e A R A
Feed composition Antepartum diet Postpartum diet
HIE" Silage 41.10 36. 00
Z 4t ¥ Dong bei grass 21.00 1. 40
B 1% Alfafa 8. 20 12.00
E >k Corn 0. 30 13.00
T )5 /B Smalls 4. 20
T ¥ Soybean meal 2.10 2.90
K& Soybean hull 2.00
¥ Cottonseed 2.10 5.70
29147 Magni 0. 20 0. 40
TR R & 7T %4 DDGS 1.70 3.30
W ZEHF Germ cake 2.10 —
SESK Apple pulp 1. 20
izt K & Extruded soybean 1.40
WA Wheat middling 1.70 3. 60
R SE K Rapeseed meal 2. 60 2.60
¥ Cottonseed meal 1. 30 1.10
#k % Bran 1. 50 1.10
WA H Lactating diet 1.70
JK Water 9. 90 10. 60
41t Total 100. 00 100. 00
T " RN R R B % A R
Note:sign“—"means the feed stuffs not being included in the feed.
x3 HREFKE(TFURER)
Table 3 Nutrient compositions of basal diet (dry matter basic)

BgE| 7 i 7 e

Item Antepartum diet Postpartum diet
FEWERE /(M /kg) NE 6. 44 7.66
wCHEHBD /% CP 17.76 18.23
wCHLAR T /%0 EE 4.53 6.27
wCH 48/ % CF 45. 84 36. 82
w(i5) /% Ca 0.92 2.25
w(@)/% P 0.51 0.55
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1.2.2 MZEMB BTk

DY slE . 7485 BT A A4 2 iy A4 B ek
K (Dairy herd improvement DHI, ¥ Fg“ W} 4 4 ;=
PEREI E 1R 2R 7)) AP e A W RE L g 4+ 3 = 3,0
5% HEEFRER 0. 5 mL) W& i 56 1 N i 47 2 Yk DHI
D e I 4 4 9 DHT AIE W i

PR IC . W DHT I %2 A 4= 7% 44 48
I 8RN P A A Y K O ¢ 3K 6 300 1 3K 4 B
AR IR DL » 38— s 7L 5 R B L R L F
P AP I R DL o

3 IR AE AR AR AR DU A2 . A B AE R R 2 R L

J& 7T AR 14 d B BKCR . IR ST EE . B

WHRIMZ 10 mL, L 3 500 r/min &> 10 min, B |-

THW I 2 & —20°CR&RAF . JHH A H 57 7160
A A E H W = I8 (TG 3 T
(BHBA) ,
1.3 Sitotr

Bt DL OF B 80+ R 22) R, Excel 9] 25 %%
., SAS 8.0 ikt g it o #r .

2 HERESH

2.1 RPC X PG E&ERAX 4712 MM

H 22 4 A[ A1, RPC F1 PG Bt & i B 4K OF 05 6
BAT RZ L 2 Y DHIT I 5E A= 3 19 A% 1E 73 o 21 (8] 34 6
B 257 (P>0.05) XA EY &4 21. 96 kg,
X R H 0 22. 15 kg,

*4 #FZERPCHFIPGCHF=MEH M

Table 4 Effect of supplementing RPC and PG on milk yield kg
#IEY R (HTACM)
mH
Ttem 5 1 % DHI %5 2 Yk DHI A
e
First DHI Second DHI Average

iU 2 Treatment 20.7946. 60 23.13£8.71 21.964+7.70
XJ #E 2l Control 20.5845.54 23.7147.90 22.154+6.91

k4R 78 20 g/d RPC Fil 500 mL/d PG,

SN

Note:supplementing 20 g/d RPC and 500 mL/d PG per cow. The same as follows.

2.2 RPC K PG BL& 1 A %3 93 44 48 i 40 19 %2 A
RPC #1 PG BE & it % 4= 5 ob o 240 i Bofy — 5

A AR R (3 5)  DHIT I i 15X 56 4 44 A 200 i i 22 W

E‘J&Tﬁﬂﬁéﬂ,Xﬂ‘ﬂﬁéE:Fi’MZliéﬂflE@x&zE 128.01 74~/

mL, {50 40 4 105. 00 J54/mL, Jd /> T 17. 98% .11
ZH A 2% B R 2 (P>>0. 05) 52 40 2 iy 28 1 4 4 3
BT R e AR g0 O 2. 44, %
WA 2. 71, A (8] 22 S AN 3% (P>>0. 05)

£ 5 #b% RPC 0 PG X 47 b 44 40 B #0922 i

Table 5

Effect of supplementing RPC and PG on SCC in milk

AN/ (7 4~ /mL) SCC

2R A 2 i T 4 LSCC

it H

Item 5 — % DHI 5 — ¥ DHI H{E 5 — % DHI 5 — Y DHI Y8
e
First DHI Second DHI Average First DHI Second DHI Average

R 107.214+93. 35 103. 004140. 43 105.00+113. 81 2.82+1.67 2.06+1. 64 2.44+1.67
Treatment
X BR 21 123. 144154, 11 132.88+208.62 128.01+184.78 3.24=+2.39 2.184+1.88 2.71+2.18
Control

2.3 RPC X PG B & {8 X 5w R 5 B9 52 1 o AR T B e, 2 2 A B A) B s L FL B AR L L BB

22 6 7] 40, RPC 1 PG 24 F % 4% 48 1

I R S5 BR 4 JC B £ R (P>0.05)
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Table 6 Effect of supplementing RPC and PG on disease status kIR
=] i 95 FLp7 4 HHEBAL 1 % HAth 2
Item Ketosis Mastitis Abomasum displacement Enteritis Others
R4 4] Treatment 2 4 1 4 3
Xt HE 2 Control 3 6 2 3 1

2.4 RPC R PG B & & A3t ik & W is iR 2200
FEAEE K P SR R R R GE DL

B TRRMIE 2 LT, sk RPC f1 PG it & fiff

XTI b TG f1 BHBA & & 16 =14 K. =5

7d ARG 14 d X3 B TE] SR S e 2 R) 25 S 2O
B3 (P>0.05), HEEHME LA TG M
BHBA & 75 77 4 24 K W& & T %F B 1 76 77 )5
7d FrERE 14 d BB AKX R .

£ 7 %3 RPC#1 PG X % 4 35 4R A9 5
Table 7 Effect of supplementing RPC and PG on blood parameters mmol/L
Hi = TG B-¥ T BHBA
A PR R PR 7 d PIE 14 d PR PR 7 d P 14 d
Item Calving date 7 days after 14 days after Calving date 7 days after 14 days after
calving calving calving calving
i 50 20 0.8540.07 0.7640.03 0.74£0.05 0.5640.14 0.7540.31 0.77£0.22
Treatment
Xf HR 20 0.8540.04 0.7740.04 0.80+0.18 0.53%£0.23 0.93%£0.35 0.84=+0. 36
Control
3 ® AT A 38 RPC Al PG 8 56 41 4 BEAE 7= 45 i
* E N . , \
IR FRI LT H A2 PG ) X B 41 28 1 . & B
3.1 RPC.PG Xt #3447 1% 82 B9 % RPC #l PG e & F I B A 522 30 1030 Ay 0 () 2

DHT 52 v 4% 1F 45 & 2 e 31 53 MUK 52 By 4 7=
A E ] P A ] S 150 d, FLAE 3R 3.5 %0 T A Y
G A BOEBR T A BRI IR ORISR R B AR 25 5
(R 5 M, A R[] 2 A B ) 2 7= KO 1 A .
RV AR AP AU m 5,10 1 20 g RPC, 45
BRI RPC W8 T WAL & T C# W 44
WL I W5 A4 IR 0.30.60 K 90 g RPC, 45 it %
B, 401 RPC Xt % 48 /) 7= 9% 8 JC 58 2 5% W s Zom
SN 3 JH BN 6 JA 4R s 4L A B N 60 g
RPC, 25 R 7 RPC X 7= 45 B A 50 . Moallem
SEU IR ST H A A T T R A 7 S R s X
S AV RIF AT R U H R VR NPT T I 3L 4 R
PRI JC i 3 5 s Chung 5 FEIBFL 41 d 4715
A H R AR 250 g/d TN EEAT 50 g/d fL Bk A
FERRBE L 45 52 5 7% #h 5 RPC #1 PG AS 5210 7= 4 i

M. A]RE Ak 78 RPC Ml PG J5 Il 3w iE 25 I8 i
PR T 5 e 5L I WA Y U 5 B I TR ek 2D KR kT
TR PN REAR L 90 1 FL MR vh R BE B DT R 19 65 1, =
HFLE 2T B o W] R 2 DR A a0 RS B[]
FE R IR B 05 7 1 0 R R B O FE PG R
X REZHAE POk B 2R B T 3k — A 38 B A A BR
AN FE RPC B LI INSCR
3.2 RPC.PG i 93 4 BR 4K 25 Y 25 i

A 405 F 4 4A 40 9 %X (Somatic cell count, SCC)
ST T TE AR A AN M B B ER B I 2
I 2 200 L 22 00 A% g b P 1 40 L S D Y FL AR 2 Y
bR B B, AR A A B RS T R R b R
F o e A A R AR L A3 R S5 R L o XUBR
A — 2 By 52 MR, I F G O 4 FL SCC 7E 20 ~ 40
TIAS/mL, S 4 i 3+ 450 R0 4 20 a3 43, oo
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HIL3E 3o 1 4 A 45 A Y Bl L T T I s A Ok
A 200 L 50R R 40 BRI 40 B 8 1R W05 4 3 e 0 A L
P A HEAR L 7= W B8 7 0% it o B AR A bR 450 ) — 00 FE
BSHIRbR . W4 — BB FL 5 9%, 05y i KO
A R DA DR C A S R N DB (N = i
22, 1~3 50 W4 4 DL b U BH L G AR A A [ A
EL A 20 250 7 v IR L B B 2L, s 32 SR g ) R B T O
T e — R R R % R — BT EL I RN
BIT . AWFSE P AN 5 RPC # PG 1Y it 5 41 2 B 14K
20 Ff 5B AT 6 R b T 17,9806, % B RPC
H1 PG BE Al X 25 7% v 44 200 i 50048 2 A — 22 R
WA FH S ARV 2024 7 R 240 i 50O (B AR R 2 100 5
A /mL HLAA 20 5000 A v 22 FRAR R 1 BH AN 1 [ 1)
22 S AR K T A A ML DV 73 AR T 3 43, AT BB KL R
BSOS ) A SO 1A A A i BRI RE T v AR
24 ML DT 43 E R 8 W A L D IR IR D AR R AT
Lima %" 45 369 Sk 5 4= 7= 25 d~ = )5
80 d fAME 15 g/d RPC, 45 R , 1] i RPC Jik /> T
e PR B 7L D R BB TR K 3L s 98 R Sk R )
R F 5T A WIS U AT DL R R OR A T BORE i
VA7 LA Kz 9 W5 2F W s 5 08 7 25 & AiE . Miyoshi
G TR IR T~ 42 KRG =04 5 KT N i
528 g, 45 FL R I 4 1 5 A8 B i 7 A7 L o B2 0
ABFSE H#b 5 RPC Hl PG A4 2 56 20 28 7 95 5 4R
54838 PG X B8 20 A1 L IR WA B s i Tk 5 4
BEREAREGE RN PR A R R TR — P50
UE. BHBA EE{KT & R Z 00, 2495 B8
70% AR KRR BE I I BT ML AR B AR K S B
Whitaker % I Sy I 25 iR 5 B2 A1 BHBA 1] DL
W37 2= i o AR S L U S e A R ik B R LA R oK
B0 25 G 17 3 GURZS  BHBA Y B ] DL Sk 8 22 15
AR KA . A ST AE R R T I
TG e TR i BHBA ¥ B2 7, 848 RPC Al
PG B A X M2 H TG F1 BHBA & 2 78 /= 452 24
KOZE T dHEIE 14 d3X 3 ASEF ] S Y 5 0 41 6]
SR E BREERME LKA TG Al BHBA
SRR 7T ARG 14 d YRR T R IR 4
# W] RPC 1 PG Be A i FH AT AE — & & B b R AR
Fh TG F BHBA & &, FEARERS 09 & A= JL#
TG F BHBA ¥ B A5 4k 2 5 7% 24 K P9 fig o 4k niy A8
FEAHER R . UL 7E LA R B Ui T RPC F1 PG
Ji A {2038 T 05 28 B F MR A SR T IR i sl
P PR RN A R EE K T TG W BT R,

1M A 105 2h 52 F: 3 BHBA ¥& B L F+ . — 7 i PG Al LA
T AT W S AR AR Ok 22 i B 6 ST £ i a2 g 1
Bl 51, 55— 5 T RPC WU A] L4 g JHF i 42 Ak I I R
HIR I BE J1 . H i RPC A PG g4 Al LAAE —
ERE EREAR K b TG Ml BHBA 1 & &,
Pinotti #3815 4 fifi F§ RPC 7] LLBE AR 30 % (1
iM% BHBA & 4 5 SCHEN " 45 Wb 7L 8 301 05 48 i Jn
£k 40 g/d RPC, 25 5 & B % i RPC %t 1% TG
MR K, 28 5 OR B 2 T S0 IR e g 45 SR R
BHES N RPC X 2L A 05 4 1 3% v TG BHBA J¢
R M X 5 4D R 9Y 2 B H OROVE i 300
400 mL/d PJ i AE i 2 B 0K 0 L 100 45 4 i 5
BHBA ; Chung 2" 723 41 d 24054 19 H L
N 250 g/d N EEFN 50 g/ d AL gk S AR I, 45
R 4 FE RPC FI PG X 1ML W 5 AR TG 520 .

D5 kb 58 PG A 1 . RPC #1 PG BE & i
Xof B 00 P 0 A DHTAS 1E 3% 4 38 A 5 0 5

2) 5y 58 PG M H . RPC # PG Bt & i 11
Xof BBl = 30 g 7 4 A 4 v A A B — e ) R
M) XoF 3 3 bR 250 V8 A D S ) A A D BT DA — e R
MBI 3% TG A BHBA [ & &

3yt 7T PG M L, RPC Ml PG it & fif
Xof L7 30 v 7 A g R R L A R 58 0 Bl AR
FH X P G . R 8 RPC Ml PG it & A .
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