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W OE. ARBREEMAGEH BT ARKE Ry R WELERBEEBRKEOY A,
Xk 40 B#S IKE 10 kg A& WHXEXK Z 0% ZATH 320 Sk, AL R 4 AN, AHA 8 A
FTHAENMERL 10 KT, ASARAFARAMMAR KBl AARABAR+RAEET(LEE
75 mg/kg+#F B Ak 10 mg/kg) , K% 2 AR A MR+ A F (£ FF 75 mg/kg+H #H Kk
10 mg/kg) +300 mg/kg w A4, iK% 3 B4R A s A4 +300 mg/kg o A AF i, K 28 d,
GREWN )RR AFFR/ ARG AH BN SR BT EN T AN ENEEZ TABA(P<
0.05), X3 3 AT H - FH AR EREZH TRE 220(P<0.05), 5 X% 142 F R EH (P>
0.05) ; 2 XA F L3 2 EK T2 B4 (P<0.05) , 2)iX 2 WA X 3 WAIF %G THR A
WENFEREZ T BE(P<0.05); XXM AN ELEY DT EZ FBA(P<
0.05), 3)iX% 3 BFH W ERIRAR T EF S TKE 2 8 (P<0.05), % LATE A8 F R
e A TR ST R FH B E ERH TR RS T RAAEH G EIHLE Bt
FOAERML FAANTERMENEE, R 5 bETREASPLARSRAEETY
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o AR ORS I S 2 R R TORLAR P R A
PR BT A S5 TS T LA DA A T A 3= ) A 0 G vl x
TR SR 7> RATH AL R A B B,

AR 5 7R AT 5E A D 7 A 4 AR b S o e A
AR T A 2R L T 7 A il R T A R 5 i
XHOR T A5 A2 K PR BE IR 20 R LTH AL 3R B 2 (8 iR
ERCEE 92 W0, O R DS il B AT A R A 0 9T 4
LSACE R

1 #MR5FZE
1.1 RIiEt

RIS 40 HIE M 10 kg 2247 A9 FE XK x
K =ICHIEA M 320 3k, Hie MG AL 75 Se A R R &
PET AR ) BE ML B 4 N4, B 8 AN R B
AR 10 SLAFH, R 4L 1R W SE Rl R R 10 1
LA A MR LR R R+ BT R (BT R 75 mg/kg+FFE
JK 10 mg/kg) , X5 2 41 1] MR 3 Al ) R + B AR R
(& % % 75 mg/kg + FF B K 10 mg/kg) +
300 mg/kgini ARG I, IR B 3 21 fa) M 3R Ak AR R +
300 mg/kein A 4G, I 28 d, X5 B
FRE 0 2B S K I, N 8.87% , HAth
RE A ZEH A RE, S IO SR AR ME) (NY/T
65—2004) P il F& a1 AR, I 2 Bl S 3R K I
31, LA RDRR ) B R AR A F e R
1.2 AFEE

o) 5 X6 A VT e T T Ly S Vi o g A B 4 ]
17, R TR AR R B S RIS Ve 5, AR &
VA I TR G XU R RO R 47 1l 50 30 1a] g
WEE R 22~ 34 T, AP R H B RE KK, &
08 AR A 1 A 3R A B P AT B UL R
FERE R JE TS FIORE pOR B0, A8 5 T 5%
1.3 ERUNESFZ*
1.3.1 AKHhE

Ay INTEIREG TR HR (5 1K) PSS o (45 28 K)
MR IR B RAT R S AR E A
HH (ADG) ; B il sk B EE AP MAERHE
B H R & (ADFI) ; M4 725 H 38 5 2
HRERTEREL(F/G), iR, 8K
MELAFFENE O, THE AT P TS SR RPE T 3% 1T
2w (1

MRS (% )= [ (RIS AN G TS 158 K50 /

CIREATH L B 50 KAL) %100,
BT (%)= [ (IRIHANFET- A7 45 K50 /

(IR A4 Sk B3 KA 1100,

x1 EMAMEARREFKE(FRER)
Table 1 Composition and nutrient levels of
the basal diet (as-fed basis) %

i H Ttems
J5ikl Ingredients

4 & Content

E K Corn 59.52
YK Wheat middling 2.30
T tH Soybean meal 21.00
J% T 5 F1 Fermented soybean meal 6.00
44} Fish meal 2.00
FLiE kY Whey powder 3.00
A& W7k} Fat powder 2.00
1% Limestone 0.86
Wiz 245 CaHPO, 1.60
23k NaCl 0.30
AR Lys 0.36
FEHER Met 0.06
iRkl Premix" 1.00
41T Total 100.00
# 7% /KF Nutrient levels®

H1LAE DE/(MI/kg) 13.39
HER CP 19.00
HLAg i EE 4.10
5 Ca 0.67
LA TP 0.58
A BR Lys 1.25
AR +V M Z R Met+Cys 0.68

VR R BT 5 4R AR $2 fE The premix provided the
following per kg of the diet; Cu 6.0 mg, Fe 100 mg, Zn
100 mg,Mn 20 mg,I 0.3 mg,Se 0.3 mg, VA 4 000 IU, VD,
400 1U, VE 16 IU, VK 1 mg, IBfi# choline 200 mg,iZ /& pan-
tothenic acid 6 mg, VB, 2 mg, "2 folic acid 0.8 mg, MR
niacin 10 mg, VB, 0.6 mg, VB, 0.6 mg, 4 ¥ & biotin
0.08 mg,VB,, 0.01 mg,

VIR AR R R R, AR AR S {E, DE
and amino acids were calculated values, while the others were

measured values.

1.3.2  FIrRMIHILFR

FEIRE 5 26 ~28 K, BT U 3 kAT
WO EEFERE TR SIHET IS R I SRR b R S
TR, Hod LR R e R
LG E AU, LR D5 7 22 i I R &R G s 7 4
Bk 458 w52 R 2 DU 2R AN g
T E T W I R AR kD R
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31 &

A ) B4 5 32 000 A e o R SR A P i, SR
I3 2 LTH AL R F R TR 7R 71 (4 mol/L R A
JRAY ) BTN R AN
FFFMAL R (%) = 100-[ 100x (74T
FERR S xR A )/
(FEh RS xR iR ) 1
1.3.3  FS{HE R
R 28 K, MAEZUCE 3 LikE |
SEATHE I S 2 S BV & R K B B0 A
FHAE BRER K AR B 10° ~ 107 7%, FEA4T 40 14 19 85 3% F
Kl LR K A MRS k53238 37 CIREALMT
Ri g% 48 hy KIGFF AR D20 25 2 5 97 38 )37 CH
AR N RESR 48 h; S LB #5573 37 CTH A
ST 535 48 hy B FR4s o U B T B0
R v PR 25 40 T T T A
1.4 HELESHSH
R KR % H] SPSS 20.0 Goit 3 i B %

R2 EEBHIMFEEKMERE

7 2 it AT AL B 32k ] Duncan FG 6 X 2% 4H £
W IT L2 E IR, P<0.05 NERBE S RHTEY
{H+brifEZE RN,

2 ER55H
2.1 BEEFBRTFEERERNTMm

M % 2 A, 25 R 00 4L AT 0% 1Yo 34 H 3 Y
W T REL (P<0.05) , B 7% I ey 75K i1 A0
RIS 3 41034 H 36 3 Tl R M &4
IR G A A5 2 41 (P<0.05) , 5 B E it
AR 1 H2EFARE(P>0.05), #5564
BHE L 0 LT X IR (P<0.05) o X HE A il
YA — W TS 1E 0, K 3 AT IR TS
AR, X RRAATIEIET RN 1.25% , £ 50 41
PRI 4 R S BB T A L

)5 i

Table 2 Effects of anise essential oil on growth performance of piglets

WiH pagiei]
Items Control group
14 & Initial weight/kg 10.341.54
A H Final weight/kg 21.84£3.09
¥ HIEE ADG/kg 0.41+0.04°
34 H R i ADFI/kg 0.74%0.07
BEL F/G 1.81+0.28"
75 % Diarrhea rate/% 2.50
ET-* Mortality rate/% 1.25

w14 w2 4 W 3 4
Test group 1 Test group 2 Test group 3
10.30+1.16 10.32+1.11 10.31£0.59
22.10+2.50 20.82+3.37 23.21+1.60

0.54£0.03" 0.49+0.04° 0.58+0.04*

0.77+0.05 0.71x0.05 0.77+0.04

1.43+0.07° 1.45+0.19° 1.35+0.09°
6.25 5.03 1.25
0.00 0.00 0.00

FIATEE B AR AR/ ING FEFR R 2 5 5 3 (P<0.05) , TS R F R R 2Z R A R E (P>0.05) ., F#E[F,

In the same row, values with different small letter superscripts mean significant difference ( P<0.05) , while with no letter or

the same letter superscripts mean no significant difference ( P>0.05). The same as below.

2.2 EEBHMMFEFESEZIWELENZIN

F e 3 a0, R 2 AR 3 Al T ik
W A2 2 T R4 (P<0.05) , 3086 2 4119
T BRI AL % 2 TR 1 4 (P<0.05)
A 06 2H A AR 7 2 L3 Ak 3 34 Jnd 3 1 0 IR 4
(P<0.05) , R F BT8R RSHZ
6] 22 %A 5% (P>0.05)
23 EEBHMTFREEFHEESNZM

2% 4 A1, 0 3 4 A 20 2L R T AN I
TG 2 2 (P<0.05)  FEME I T FLEL T 2L
EAAHZ M ZERAEE(P>0.05)

RIS
3.1 ETERE R E KRR RN

YR I AEAT 3G A = T i AR E A1 2
AR 9, (045 A AR, Li 481 f i oE &,
TEWT W35 R rP S 0 100 B 150 mg/kg LG 75
P T PR T Sy T ) R RS T T DA R T
F 38 o R ) e 5 A, 2 O O S I I gE R
B, 76 0 3 A7 5 1RDR TR 3R i 250 mg/kg 19 LA A
M A B O AR R B AR T AR
S H B TR E . Gois % T R
B, BRABORS TR 1 2B K MR B VA B 3% ), (R
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"Em TR EREE, R EY PR,
FE T3 A7 DR S O T 286 T B 2 R0 A Sk X
HRZH, H At 4 20 v 43 1 B8 50,100 F1200 mg/kg
P18 T LA T R A R I TR A R R i, A A
200 mg/kg HIIR G HEPAE I A 4 m H 3 SRR
DL 56 25 AN [ 0] B8 5 08 0 RS T 1% 48R
WA G, A IR\ AR TR R, T e
SR 2 2 5 v i A 7\ RS Y 90% LA
I, Charal %" 75 0 L BE 56 RT3 41 3 1R R P %
I 50 mg/kg /N ARG, 25 3 BN AR o BEE
FR A 7 PR B TG S 35 52 M) {F B AR T KT AT 4
-2 HOoR i, T BRAE ™ 7 AT S Fal R v 7
200 mg/kg /\NFAEM, BE RS T R 21 Hig
(735 R B i I3 O AR50 BT 9 AR
Pk i 5 A3 Sy KT A I 126 95 2R 2 1 )
TSI A A I AR s T AR R H
BRI A K i A A Ay 3 1 T ARG T LA YR

VIH R & P2 H 8 AR LS o s
ARG T EES NEE L FELEE
P, B AR ] R PR R . A, Al g
AR 0 T ARG VAR - X B T
PUA: 0T AR I G VS I S S e AR
LGS ZE 0 AR, B WA T A= 22 R0 17 75 4 i 3 [+)
TSN A i B P R 3 R VE R, P R R A
Rz ] 1 B G R M H AL A T iF — 2D 4
9%, A BESE 2 WIRE W) ORG il B AT Y A K 1k R
FE R B R R ' R EDORE A ROk S
B AR P A AT HRERER
AN 2 H A5 I 4 AT A k) L S e B2 A L
HB I BEA, 45 6 I S 37 43 W TH 16 2R 1 g &5
B S L I N o s 71 A S T R KR R e
()1 341 H 3G H AT e i Ak B s R A ok S
B,

x3 EEBHEIFERSRWELEHRM

Table 3 Effects of anise essential oil on nutrient apparent digestibility of piglets %
WiH Xf HRZH Wi 14 e 2 4 5 3 4
Items Control group Test group 1 Test group 2 Test group 3
T# 5 DM 63.91£1.68° 66.51£2.94" 72.24£0.99* 70.47+3.88%
HE R CP 83.07£0.99 82.38+0.72 82.22:+0.60 81.66+1.80
KRS EE 78.18+0.74° 81.98+1.68" 84.79+0.52° 83.10+2.36"
£5 Ca 53.47+4.35 57.65+2.40 58.63+3.62 58.25+0.44
W P 61.86+3.63 58.16+3.74 58.92+4.31 64.54+2.70
R4 EEBHIMFEEERHEESNZIT
Table 4 Effects of anise essential oil on fecal microbial number of piglets lg(CFU/g)
WA X} HRZH R R = 2 4 R 3 4
Items Control group Test group 1 Test group 2 Test group 3
FLEAF Lactic acid bacteria 9.69+0.39* 9.64+0.49% 9.37+0.86" 9.96+0.24*
KIGHFFE Escherichia coli 3.47+0.33 3.77+£0.78 3.14+1.39 3.29+0.40
LA Total bacteria 9.29+0.45 9.11+0.52 9.05+0.55 9.47+0.16

o T8 R e R T 1 AR K R A A G, T R
PR %6, Tu %80 A I 53 45 S 36 W\ £ kG
LA W G A A 2 P R R B T A T R
Omonijo %" (WA 5 45 5 2% IR 4 10 7T LA I
Jo T8 % e, e 4 3 R B R T B2 M SE R F 2
( Nrf2) F#% B F—«B ( NF-kB) {5 53 B{ A2 1 11 5%
A fa R RN AR, AT A 5 2 WA R 0 OKS T PTG o
A AT 25 TR 0 LR AT B R OIS AT TR A 5 40 i

A H R BIR AR S R FPE TR 2 KR
56 rp A AT 2 DR TS 19 O, SRR U, BRI TR
TN T 7 A 2L TS R i A0, 5 T T R il 7 ek
A RERETS T T DA R R IR B A T
PUA 20/ B TR A il 0 45 0 AL A4 2R B
FET-HITE L
3.2 EEBBMMFERSRIBEURNR N
P8 W )5 52 B — R F B, = 5E A K
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ZBH LA e T AR BHE s R A
i v AT LA 35k 44 0 2 4 v v R RE T Y o 8 B2
PR TR T A Tt 118 0 0 8 R P e ¢ 2 v ) R P R
SYHTE AR ARy SO A AT 2R I A R R
TIAR ARG v T 4 v U A0 A R R 1 R A
FwE 2 WL 1L, Zeng S5 () AF 5% B 2% IH 4
H IR AR ARG S T S R AT R R R R
AR, AR AT WK 7 T 05 A i
v (7] B AR T B 12 6 A B R R A LA I S S AR
WK i R 2R S AL A T R B 1Y) 2R 0L T b R
To i 5, H RO T — ] A il 04 AR RS T AE
P A P v S R TE B2, T e i o
SR AR TR IS\ ARG T R T R R R
EARFEMHE AR, Amad 252 B 57 25 B 1A R v
W\ SR E B TR AR R W B i R AT S Y
FH AR SRR 7 2 003 b %

Platel %5 S\ g 14 Ak 38 P4 JE 31 K il 4 b f) 338
SR A A0 R T B R S W T AL e ) i A,
Maenner %> IA AR YIRS It 76 — 52 B2 B 1] LAKE
(52137 OB 7 6 S N W . RN | NEETIES T CEO R
B 2 A AR 3 21 B9 T 9 I O3 1k R 5 %k IR 41
IR, i &S A A £ B 5w
THLAR DT UL A, A RS ik B = RS D AN
YRR AT e B S R S TP miE n
e KA AL BB 1A ¢, AR AL A £ o F
— MR AT,

33 BERHNTFREEFERHESENT N

WF 58 3= WA 8 2 0 0 KG Tl B A BT T AE
FH™2 | Helander 45 "7 AR 44 i B4 470 T4 455 0 A
FE 23 B, AELDORS TR 0 A A0 B 3 i, 8 T PN B
JoT D20 L PR RS TR B AP IR R R L S il g R W
U TIAEL DA Tl T DA $E v A 4 288 1o v 3L T A T 4
BB R R RSP Rk
PR, AERDRR v S 0 A 40 R T R LA RS AT 5 1A T
BERYRI S5 LU ], B SR AT MG PO E 1, 9 20
Gk BRAE W) RS T AT A0 A5 W A TR A 4 A
Ae4p i 1B AR W) X R, ol W T (R, LR
BAASUSE A HE s imE N E 8 A mE L B
TR ST R W\ A TR T B K
FFEE BTG, 5K M 20T (i BIF 5% v /A T 7 A il
e T2 A R 43 X6 K R R A AR
ARG, P AR FEORN 1] ARG T KA S 0 4 A7 0 3%
5 I AT TR R TR 50 A X A, LR EG A 2 22

SN, SN AR Tl AL 2 LR
FRRCHE (35 78 T B0 A 3R A RS I I 5 A 4
e AR R AN I R THIE S I I R R AN R o
TR ) AR ORI 3 )RR

4 & B

e AR T S I T G T TT 4R AR 2 H 3
o, B IOREER LE, 45 = T 40 0 ROREL B 7 1) 2R 09 Ak
5P ZMERAM Y, IEA T8 18 0 g
B PRI TR A RS I AEAT S A AU R
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Effects of Anise Essential Oil on Growth Performance, Nutrient
Apparent Digestibility and Fecal Microbial Number of Piglets

CHANG Juan' YANG Xuebing® WANG Ping' LIU Chaogi' XIE Fenglian'
WANG Peng’ YIN Qinggiang'*
(1. College of Animal Science and Veterinary Medicine, Henan Agriculture University, Zhengzhou 450002, China;
2. College of International Education, Henan Agriculture University, Zhengzhou 450002, China; 3. Henan
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Abstract; This experiment was conducted to study the effects of anise essential oil on the growth performance,
nutrient apparent digestibility and fecal microbial number of piglets. A total of three hundred and twenty 40-
day-old DurocxLarge WhiteXLandrace piglets with the similar body weight about 10 kg were randomly alloca-
ted into 5 groups with 8 replicates per group and 10 piglets per replicate. Piglets in control group were fed a
basal diet, piglets in test group 1 were fed the basal diet supplemented with antibiotics ( chlortetracycline
75 mg/kg+bacitracin 10 mg/kg) , piglets in test group 2 were fed the basal diet supplemented with antibiotics
( chlortetracycline 75 mg/kg+bacitracin 10 mg/kg) and anise essential oil (300 mg/kg) , and piglets in test
group 3 were fed the basal diet supplemented with anise essential oil (300 mg/kg). The test period was 28
days. The results showed as follows: 1) the average daily gain ( ADG) of piglets in the test groups with antibi-
otics and/or anise essential oil was significantly higher than that in the control group ( P<0.05) ; the ADG of
piglets in the test group 3 was significantly higher than that in the test group 2 ( P<0.05) , but there was no sig-
nificant difference in ADG between test group 1 and test group 3 ( P>0.05). The feed to gain ratio (F/G) in
the test groups was significantly decreased compared with the control group ( P<0.05). 2) The apparent digest-
ibility of dry matter in the test group 2 and test group 3 were significantly higher than that in the control group
(P<0.05) , the apparent digestibility of ether extract in the test groups was significantly higher than that in the
control group ( P<0.05). 3) The number of fecal lactic acid bacteria in the test group 3 was significantly high-
er than that in the test 2 group ( P<0.05). In conclusion, the addition of anise essential oil has the similar
effects with antibiotics on increasing the ADG, decreasing the F/G, improving the apparent digestibility of dry
matter and ether extract, and is more beneficial for the intestinal health of piglets. Therefore, the anise plant es-
sential oil has the potential to replace antibiotics. [ Chinese Journal of Animal Nutrition, 2019, 31(11) .5238-
5244 ]
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