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Effects of adding the oregano essential oil to the total mixed ration on

production performance and incidence of hoof disease of lactating Holstein dairy cows

Yao Xi-xi, Wu Jian-ping, Liu Ting, Chen Hao, Wu Ning, Yue Yan
(College of Animal Science and Technology, Gansu Agricultural University. Lanzhou 730070, China)

Abstract: The present study was carried out to investigate the effects of adding oregano essential oil to the total
mixed ration (TMR) on TMR temperature, dry matter intake, milk yield and incidence of hoof disease of lacta-
ting Holstein. Based on similar performance paired principle, 72 healthy Holstein dairy cattles were divided into
two groups including trial group [ milk production (29.88+8.55) kg + d™ ', 0.028 kg » d™! oregano essential oil
in TMR] and control group [ milk production (29.1547.07) kg » d”', no oregano essential oil in TMR]. The
results showed that the temperature increasing rates of the trial group diet were significantly lower (P <C0.05)
than those of the control group which took place at 17:00 in June, 13:00 and 17:00 in July and August. The
dry matter intake of trial group cattle was significantly higher than that of control group (P <C0.05) in May,
and very significantly higher than that of control group (P<C0.01) in June, July and August. The milk yield of
trial group cattle were very significantly higher than that of control group (P<C0.01) in June, July, August and
September. There was no significant difference between the trial group and control group for the incidence of

1

hoof disease. In conclusion, an addition of 0.028 kg * head™' + d™' oregano essential oil can reduce the tempera-
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ture of TMR. and improve the palatability of TMR and the freshness of TMR, and increase dry matter intake

and milk yield, especially for Holstein dairy cattle during the summer periods in the north when temperatures

are high.

Key words: oregano essential oil; total mix ration; Holstein cow; dry matter intake; milk yield; hoof disease
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£ Z (Origganum vulgare) X & IEFIH .+ F5 .
NIRRT R ISR R R ) Z AR A, F
53 AT FE b g Hb X A JE R bS8 R TR E Ak
PHALERKIL IR & . 4 2457l (Oregano Essential
OiD 2 N KRB 4 28 b 3 O — R4 2t . AR
JE 52 35 R S HE S HRGE L A B IR D 2 4R A R R
Yy By, H R B0 R A 40T AR H B
FABR AN TE SR P 5% BR ARG, e — 22 42 LR R BR
PRV KRBT . AR E =9 B, 2F 2N
B B B PR PR B B JE R A AR
Bendini 2™ 1 Rhayourria 25 #F 7% #38 , 2F Z K5
ARSRABTA A B REAE . X 31 #k M W Wi
AANFRERENAEMIMEER . &8 - d
FE I RE » AN EAS 52 i HILAA P A0 8 3% 1 L T L L B R
SRHTAAL T B R s WO AR Bt 4 A 2 S AR B R
PREEFR] (8~15 mg « kg DFA™ . 7Erh [ 4 2Kl
AR R UM HETESE 1) 2 4 AL g6 E G A =
TR N3 AH 5 7 5 [ ZM L L D AR RS
7 T E I FEAR S B H R A A 20K Il Y B
FEEBE DTN L, A4 2RI AR SR AT A I LS
AT A B IR TE S5 AR B BRI ROR ik
RE 1T . 1 4 R 2D A 1 R L A RHR AT H
W EAVEDRR R AR A B AU T A 3L R
FRETE A Z0Rg AT DL 2 W 3L AR R R Ok
e L TIaE .

Y41 4 1R A H M (Total Mixed Ration, TMR)
FEARYE W A A ) A A B B X3 7% 10 AN ) 75 oK o U0 1
U FRREL ) RE AR 2 288 T8 50 4 PR — i Lo FE O TR
A B E TR AR AT B AR, TMR BE8 fRAE )
A BT R B B — PR B AT 8 R SR R TR W AR
IR BRI N EE, TMR £ A0 & AEFHE
BT KT AR S — DR AR U E W R R R,
e FLIR T L RE T L A T N R R SO TE 9 Y 2 R A
W 25 Ty (A Dy B 2R S 2o v I DR T L A L R TR
THF S5 0 T R o A L Tl A, B0 TMIR 72 T, 5%
Ma) 7 A SR it Y A B R A SR A Y
AEPEPERE R A OCOC 2R, G A P R BE AR AN B 58 00 Kk
1 SO aa ol SR VA 7= v 1 A R I 2

TMR i . B TMR BT 6% © 243+ 7r b 20
AN A= ZAE AR TMR AP B B L AR R T
A (P <C0.05) s T4 5 TMR (9 fef 2100 A
WEFE 5 TR B0 U8 A 20 ) i T 2 e RS R
TMR i BE TH i A R B i R B ™ 3 BT e A0 B
S Az AR T R Y R

1 #REEE

1.1 R %iE

R A5 T T 3 36 1 T R U B 72 Sk AR R LM FL
KHBCRN Jif WA AT 19 it 3¢ a7 397 48 9% 4+ (Holstein Frie-
sian) F¢ 7 45 15 AT S 0 43S o BRZH AR e 2, B 36
ks M FRZE BN R W A TMR 356 20 3 W) 45 K 4 W
WA 2R TMR (5% 0.028 kg « d "4 2450,
A Ralco ¥ F A wD . 5 T 2014-04-10 &
2014-10-31 78 H i & i Pk 2\ B A B ol B8
B STAT A Al kA7, 80 B 20 d, B 6 S H
I AR 2 B, B 10 d A— g A,

1 REHERR

Table 1 Condition of dairy cattle for experiment

T XA Rl

Ttem Control Trial
FEh iR Milk yield/kg « d 7! 29.1547.07 29.8848.55
G IK Parity 2.00+1.44 2.00+1.21

WFL K ¥ DIM/d 30.00424.00  30.00£16.00

1.2 A

72 AR A= 4 i 55 TR Sk XSk A L A
4y 36 k.G RFRE . H M PTR, 4 BIFE09: 00
A 19:00 MM, B BRE, B HRIROK, R EAH
Wy, BEW 3 W, 20 BIFE 05:00,14:00 F1 1800 47,
I A A AR ] 9 H OB 2 % NRC2000 5 i, il 50 H
A JE FR KL 2,

1.3 TMR JFEid %

EE ) %2 A Smart Button (ACR Systems
Inc.An ISO 9001 Company A& 4%, FMFLFREL 3
B FEAFIR A TMR FE & By 10 kg, 70513 A 3 4
7531 em Al FTE AR 34 em AU B4R 24.5 em (AR K
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Table 2 Composition and nutrient levels of

experimental diet

153 9 KA T It

JEURE
Ingredient Feeding amount of
each head(dry matter) /kg
FEKHN Corn silage 5.31
B TS T 5 Alfalfa hay 3.19
2R FF Cottonseed 2.46
F K Corn 7.20
DDGSOE#) DDGS (lees) 2.46
HiAFH1 Cottonseed meal 0.74
M Rapeseed meal 0.61
¥ Soybean meal 0.41
TR B} Premix 0.28
MR A B NaHCO; 0.11
ik NaCl 0.04
A Fluorspar 0.03
£ #5 Limestone 0.42

AT S WIR B &4 one kilogram of premix contains: VA 630 KIU;
VD 3 164 KIU; VE 1 260 IU; Mn 3 300 mg; Zn 5 500 mg; Fe 5 500
mg; Cu 2 200 mg; Se 33 mg; P 44 mg; Co 68 mg.
Smart Button 3 T Fr A7 4 v [l 467 &, ] T 132 O 4
B i R

TERA RIS F WIS R AT 1 RS 1 RiEZE 3 d
43 I 5 5 4 A X B AL 7E 09:00,13:00,17:00 [y
TMR IBE . R EHARE 3 MEKE., REREMEA
TE 3 d M 09:00.13:00,17:00 B2 8 VR A0 K%
TR A T P I R A

1.4 TR il

FERASRIE IR 2 K VBT 1 KA 1 RiESE 3 d
3 50 0 A o G B2 A A Y S B XU 0 R B
WO REHKE 3AEE, RGRHBWAHAE 3 dN
S35 SR T BOR £ AR AR ER R 5 R A S
Br XU 5 R B e A
1.5 y=WyiEridsg

PRSI I 2 K VR 1 KA 1 Ri%EZE 3 d
3 S0 5 X 6 R X R A L
ERR(06:00) 1 (13:00) B F (200003 K,
o B AE N Y R AR R SR I ALTE 3
d DY 2 7 0 a4 S AR 2 i 56 S B Y 7 0 ek 4
¥ .
1.6 i e 1 Dlid s

Z: IR AR T A5 55 4 T R ) T R A 0 B
R B8 B i R RITIGG AR i bR L o) 40 A B P e 39 7L 43010
H1.2.3.4 90 (R 3. TERAE E N, WA
2 1 B 9 e 1 T e St B Sk AR 3 IR Ay
{E BPAT AR 22 3k A 14 B 95 & 9 1 D0 » e )5 e 1t & 0 R
R AB AN B 6 R BT B
1.7 Silorbr

F A R B s R EXCEL T 91 48t . %
iR EXCEL St 2618, Sebr T4 BR £ & F
Wi Fd ok FH SPSS 19.0 B4 47 « ke 49, e it 45 2R
DL 259 80 AR R I bR DL KRR . R R R R
B R 0 SPSS 19.0 #A7 R #65,

K3 MIBHHRITHRE

Table 3 The dairy cattle hoof disease score standard
55 995 i 1A 143 e PR AR
Hoof disease reason Score Clinical symptoms
B 18 /NS CBEAT AN IS 3, B 5 K B RE R
i HT 2R
. o 1 Walking pace is small and arch. The cow is halting and have no design to motion,
.aminitis
hoofing too long and almost to be a hook.
. 18 B 20 ARAR /IS, Bl B IS T B B Bt b L 35 20 22 1% 20 JE s i
B 5 ”

2 Walking pace is very small. The area of fester when it turns up the canker. It

Shoe bottom ulcer

moves slowly and stumblingly.

o 2 AT LA IR 2 3, 3l S I BB B R R S L A 1Y LR AU FT b Y AL

3 Cattle limp and move with hoof pointed. Its hoof can not touch ground adequate-

CE

Sand crack

ly. Some cattle touch ground frequently and rub on the stomach.

WA R IR T R B RO B B

i

R BT A R

4 Cows increased temperature and loss of appetite, swelling in the hoof and walk-

Foot rot

ing lame and smell.
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2.1 TMR &)
I 1 1] % IR 4H A B 40 TMR I8 ¥ 725 4k B,
5.9.10 H i 56 44 A1 % FR 41 45 4R #£ 09:00.,13:00.

17:00 TMR Wil 2 2 S AR E (R 06 H
09:00.,13:00 J& A {22 5 AR W35, 17 .00 X 4 i &
B TR HEE (P<<0.05)37.8 A4y 09:00 jHE
AL 25 RN B L MAE 13:00,17:00 X B 20 iR B L %
e TR B 4L IR EE (P <<0.05)

F4 ERRHKNWLAMIEA TMR 7 09:00,13:00,17:00 ;B EITK
Table 4 The treatment group and control group of the temperature change of the TMR at 09:00, 13:00, 17:00

B A PR EE R B X HE 4 IR 250 4 L P
Trial period Environment/C Control /C Trial/°C

. 09:00 16.67+2.93 13.3343.97 12.94+3.86 0.948
13:00 21.3341.89 15.444+4.79 14.94+4.57 0.902

May 17:00 17.6741.61 18.2246.96 17.83+6.77 0.948
o 09:00 19.6740.76 17.174+1.44 17.00+1.45 0.897
13:00 23.8352.36 20.44-0.82 19.50+1.32 0.353

June 17:00 25.50--1.00 22.50+1.80a 18.830.89b 0.034
. 09:00 19.67+0.76 22.56+3.52 22.39+3.07 0.955
13:00 26.83-52.36 25.79+0.12a 22.342.14b 0.049

July 1700 25.5041.00 26.94-+2.69a 22.5040.31b 0.047
. 9:00 21.67+4.62 21.00+0.87 20.80+1.03 0.807
1300 28.17+2.89 22.35+0.74a 19.61+1.51b 0.048

August 1700 27.6740.29 23.7540.47a 20.69+1.75b 0.043
o 09:00 18.17+0.29 15.5041.50 15.44+1.77 0.968
1300 23.17+£2.02 17.2442.21 17.11+2.53 0.948

September

17:00 19.500.50 19.564+1.29 19.3341.48 0.854

o 09:00 14.17+0.29 13.1243.05 13.06+3.22 0.982
13:00 17.0040.87 14.6443.56 14.6143.95 0.994

October _

17:00 11.8340.29 15.8343.98 15.83+4.19 0.999

AT AN RNG B R R B0 4 5 % B4 22 5 3 (P <<0.05) , EF R RIRERARE ., T,
Note: Different lower case letters within the same row mean significant difference between control group and trial group at 0.05 level, and no lower

case letters mean no significant difference at 0.05 level. The same below.

®5 SRBEHKBATNBETURRRESE

Table S5 The trial group and control group of dry matter intake

2.2 TYIFCR A (e AL
TEREAI AW A, 5 A G i 56 21 52 B+ W iR

B T AR AR R (P <C0.05) (K 5); R i FE 241 R4
6.7.8 F ik B 2 % W 3 v T IR 4L (P <<0.01) 59,10 Trial Control/ Trial/ P
25 5 R 52 (P =>0.05) period kg« head™ ¢ d™! kg head™' + d!
I/ . o
) L, 5 H May 28.6540.80b 30.55+0.65a  0.033
2.3 PRy AR LA
. 6 J June 29.9940.43B  31.7940.26A  0.003
5 HBREHMX MR EZR AL F (P> A Tul Yo 66 0SS 32200154 0.001
0.05) (% 6):6.7.8.9 J1 {3 7= 0 K X 1o 41 B 1 38 75 F Tuly 00750 20=0ASA 0
SHALCP<0.01) 10 1 {8 P F 22 R % 8 A August 28.99+0.53B 32.67+0.34A  0.001
\ . B N o
e - {h ]} ~ o i = 9 A September  29.52-£0.34 30.4840.76 0.116
3 X A
2.4 WiEH I BT 10 A October 27.71£0.39 28.17£0.42 0.234

B0 AL W5 2R B kR R 9.37% . X B4l
10.19% ., &K FHE . A4 HREREES AR
#(P>0.05),

3 i
Bifi 5 3 JLAFE 3% 7800 (0 PR &% e, TMIR ) 9% 5 R

TE : FAT AR RS 7 8 /NG 7 8/ 4 5 3 506 4 5 %0 IR 20 22 53 i
F(P<<0.0DH M B (P<<0.05), %6 [,

Note: Different capital letters and lower case letters with in the same
row showed significant difference between control group and treatment

group at 0.01 and 0.05 level, respectively. The same in Table 6.
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Table 6 The trial group and control group of milk yield

50 1 Xif 1R 20 g

Trial Control/ Treatment/ P

period kg * head' «d ' kg head ' «d'
5 A May 29.9240.43 30.3540.10  0.163
6 A June 31.260.22B  33.66+0.54A 0.002
7 H July 30.3540.63B  34.5440.60A 0.001
8 A August 29.04=+0.74B 34.560.29A  0.000
9 A September 31.54+0.13A  30.61+0.28B  0.006
10 A October 28.9540.73 29.28+0.44  0.535

CHZR M., mT TMR &4 £ 5 0&EE .5
15 B KA A TE AL AR 5 R B R B R B
YRR, EERA TS, ME R AT EE K
FER TP 24 TMR i E W R T
J R RN R A Y K A S R K A
B, FECTMR WEEWH 8 EA B4R EWEE
BRIGY LR TMR 5, il B WsE (R 0D A
AR RS e R AR B Sk 4 BROG I ) S T A e
0 2 4 PR K 4 52 o B 3 g T R AR
Je TMR J5 i 535 55 504y, iis 105 . 2h 4 8 1 57 A 0
Wt R B B AR T IR R B SR E . AR
TMR S 34 R IR B E IR TR @R 2
B 50w, B 55 &0 S AH I T i, 2 T S e 4 4R A 7 M
FfgFEOR AL . PRI Gl A &L e TMR & #4728 Jii [i]
R, B R 2R R 0 SR B RIS AR B O SRR E R 1S
TorEE,

AWFGE 0 3 ) faf 3 40 05 4 TMR 38 0.028
kg« sk ted VRS RFW, I EEER
KT YR EE B AE (25.50+1.00) °C i Bl 22 fL i,
US4 Z0KG T AT D) 2 B AR TMIR IR EE (P <20.05) 5
PREEIR AR (28.17+£2.89) “CYEEASfL I, AT L) i 2 [
ik TMR R EE(P<C0.05), X F B &K A4 E A
il T s i AR TMR & #4807 1Y 85 T 20 B K 1 T

2 % 3Lk (References)

FREMAEWH AR T TMR JEAG 15T 6 5.
P AR CI TR & A B 28 W I HL B B ROR 1 4
FRE M, 0T R D AT R R SR R S R K B Y
AEMAYA D FEMSIEH (P<0.05), Al A % FEAR
TMR & A F S5 2 s R T % E AR
Yu B A IR TMR , H 23 40 0k £ b i 43 fi 1) R
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CHI(27.6740.29) “CIo I, nH B FHE 4R
7 (P<<0.01) M W FH 8 & 7 W & (P <<0.01), BFFE&
A% A ) SR £ o B TR 0 72 ki B AR TR A AR b
N5 TMR HARM R 2 8 &% EME, BFEHRE
PR Y [l Ry 5~ 25 °C s MM BRIR IR B 27 °C R,
TMR fi B EE AL AR R - 28 30 i ok B8 & 19 L T I 72
B3 M R A AN SR W AR R ] R R
PR A 10 CCBEY 75 % MR EE iR F] 30 C
I PR HA 10 CHERY 69 %, iR & S i i 4 R &
SRR 0 R T R A A DR ] AT ki e b
BSR4 R B R R BRI 2

25 b ARHRSEE i 1n) TMR s 4 2565 0, A %
FEART TMR R, oo 78 B B, #2873 1,
A R e e R R B R & [, 7 TMR
A R AR TR T R R L T
Wi, A6 5 2 v I e 35 A o 3 AR i AR v 5 R
1) TMR & #4385t ALl S 800 2 BER B BRI ™
Wi T R ) LR 1 T AT ) R L

(1] F 4R 4 2l 0 b 55 0 Je R AR SR R0 o 0% i ) Bk %, 2007 (11) < 19-21.
Wang J R.The research progress of oregano oil and its application in aquaculture.Feed Reveiew,2007(11) :19-21.(in Chinese)

(2] FRE. LEREH MY I AER — 4 F ) KAk, 2003,12(4) :32-33.

Zhou J Y,Shi H Q.New antibiotics

Oregano oil plants.Guangdong Feed,2003,12(4) :32-33.(in Chinese)

[3] Ayala R S,De Castro M D L.Continuous subcritical water extraction as a useful tool for isolation of edible essential oils. Food

Chemistry,2001,75(1):109-113.

[4] Bendini A,Toschi T G,Lercker G.Antioxidant activity of oregano(Origanum vulgare 1..) leaves.Italian Journal of food science,

http://cykx.lzu.edu.cn



301 B B ——.
2002,14(1) :17-24.

[5] Rhayourria K,Bouchikh T, Tantaoui-Elara A.The mechanism of bactericidal action of oregano and clove essential oils and of
their phenolic major components on escherichia coli and bacillus subtilis. Journal of Essential Oil Research, 2003, 15 (5):
356-362.

L6 ARif AR XU A A . 24 2= # iih xr  4¢  DL 1 MR S0 Bt w46 R L 5 B 358 AE 2 4R, 1997, 3(1) . 76-78.

7]

(8]

(9]

[10]

[11]

[12]
[13]

[14]

[15]

[16]

[17]

(18]

[19]

(20]

[21]
[22]

Lin Q H,Liu B,Xu Y W.Oregano essential oil of enteritis of common bacteria antibacterial effect in vitro.Chinese Journal of
Applied and Environmental Biology,1997.3(1):76-78.(in Chinese)
MG E T 220 i 2R, X 26k SC. 30l 8 WL T X 4 28 n B i e A B IR A AE M UL 1999, 21(2) 1 30-32.
Lin Q H,Yang Q P,Li C J,Li Y,Liu Y W.The susceptibility of bacteria causing enteritis to the extract of Origanum vulgare
L.Amino Acids & Biotic Resources,1999,21(2);:30-32.(in Chinese)
Nakatani N.Phenolic antioxidants from herbs and spices.BioFactors,2000,13:141-146.
B 2R 2 Il AT AR T g K R B 5 AR Tl L 2003(7) 1 32-32.
Qiu C W.Oregano oil application test in the piglet feed.Cereal and Feed Industry,2003(7) :32-32.(in Chinese)
Mrss B, BUA J7 , /NG o A . 2 28 0l 475 2 ™ 4 P R R BT 4R 1k ) BB R MR R BIF 98 R B S ARDEE Dl , 2005(5) 1 42-43.
Chen H L,Gu Y F,Yin X Q. Yang J.Oregano oil of cow milk production performance and the research on the effects of an-
tioxidant function.Cereal and Feed Industry,2005(5) :42-43.(in Chinese)
Wz Bt SRR kLR, S0 S A 2. 2 i OK T I e O R v 3 A W Y A R O O B e ik, 2012,
43(3):398-400.
Yang Y G.Zhang Y L.Du X,Liu G Y,Cao S H.Study on the microoganism changes during the silage processing of two kinds
of corn silage.Acta Veterinaria et Zootechnica Sinica,2012,43(3) :398-400. (in Chinese)
Gabriella A, Varga,Ryan S.Protein and energy needs of the transition cow.Journal of Dairy Science,2001,13:29-40.
PR, 0, S P TR R L T A e AT K T MR HR R 20 Z20K5 3l 400 281 7 F 00 AR 5. o R 238 4, 2015,31(14) 2 8-13.
Yang Z,Liu T,Wu ] P,Lei Z M,Wan X R, He B.Bacteriostatic action of oregano essential oil adding to TMR.Chinese Agricul-
tural Science Bulletin,2015,31(14) :8-13.(in Chinese)
FRASWT 2/ AT DS 20, 675 38, T A48 70 20 8 B 19 23 B S5 B 3 . i [ 4Rl B2, 2006, 32(6) £ 15-17.
Cheng Y X,Li X M,Ren X S.Lu Q L,Ding ] H.Analysis and treatment for rot foot disease of cows in mayishan dairy cattle
farm.China Cattle Science,2006,32(6) :15-17.(in Chinese)
ARG TMR B3 R B LT AR A KL . 2014.23(8) :42-44.
Yu H B.The advantage and application of TMR.Guangdong Feed,2014,23(8) :42-44.(in Chinese)
XNV, 45 B8 't 5 T X GRDRE 22 4 M ) 52 1 5 G T 3 S DR R 2, 2010, 31(3) 143448,
Liu H W,Jin S G.Effects of mould on feed security and its detection. Animal Husbandry and Feed Science,2010,31(3):43-48.(in
Chinese)
F g R AR A HAR (TMR) % AR M 9 W58 5 0 A v B 09l lp 23 41 23 18 SCER TN < v B 50k B3 25, 2009 C D).
Jiang J H,Zhang X L.Total mixed diet (TMR) dedicated to the research and application of stabilizers.China’s Dairy Industry
Association Annual Meeting Proceedings. Hangzhou: Dairy Association of China,2009.(in Chinese)
CAST.Mycotoxins : Economic and health risks.Council for Agricultural Science and Tednology,1989:1-91.
PR X SCH - 5 5 R T 2O A AR ) B G SRR G Al B2 . 2015,.32(9) : 1500-1507.
Fu C L,Liu W J,Gao T Y.Effects of mycotoxins on dairy cows and control measures.Pratacultural Science,2015,32(9) :1500-
1507.(in Chinese)
WA TR B K e AR A B g B LB VA X SR R, 2000(19) £ 27-28.
Xu T S,Lei X Q,Fan T L.Bactcria in feed and their related controlling methods.China Feed,2000(19) :27-28.(in Chinese)
T A AR 2 A M IR ——— (7)) 40 B8 RIS 7 75 Yl ARk 19 f S B 4 R it 57 58 5 R, 2003(5) 2 6-7.
JE AR i LR WA 49 2 7 g i ) HL A B B e 9T g A R R . 2007, 28(87) 1 18-19.
Zhou J.High temperature affect the cow milk production mechanism and countermeasures. Henan Journal of Animal Husband-

ry and Veterinary Medicine,2007,28(S7) :18-19.(in Chinese)
(e KR

http://cykx.lzu.edu.cn



