o
1
9

v B0 El] 1
focus on green farming forerunner

o FRFE ppEmmtii e vt v B

7 ]

5B R % mf.— - EHhEF . FEEHTULER2R
WOIRENES o T

RURH BN ERSTHFRBFESRRE

20214 11H- 2022 4K A B AR AR

B TR IR .vvveeeeeeeee ettt eeeeteeeeeaeseesesasaeseesessesessesssnsasasasasasasasasasasasasanan -3-

Qe E =) =1 [ O T UO T TU T T T -3-
REZXN HRAIGEF HEEM BN BERIMTATIITT <o oorrrsrsresressesssssssssssssssseenes -3-
EYIRE R AEN ST RTABEKMERE . BEMEREAIFI cceeeeeeeeressessnneennenn -17 -
N B3 SRR Ry S G i = DR B o - - -24 -
BRFRMEMREY (BRE) 3 A8%E KMEREFMPIFRAIZEID oo -31-
HEABENAERBMESRERRNEZNEDILITRE ZE BT -33-

Q52777 [T - 46 -
KRBT E5E A BT KA BN F IBE K M S BB REIT o -46 -
B BT A P T MR, BB SMBEEMRIEUMEES o -49 -
TR RBLTE T IR B LB BTIRIE B L .ooooooooeeeeeeeeeeeeesesseessssssssssssssssse e -51-
BRBE 200 TEAR B I LRI FRIRIE HRET ooooovovvveveeeeeeecoososssssssssssssssssssssssassssssssssssssssssssees s sssssssseses -53-
AARAMBUFI BRI ERITREBERMBERIFIIIITT e -57-
ek o3 T et e roE =L iz A1 ) oSN - 60 -
FRZEAl ProAct (EEES) M NFEMEK MR, EXRYEENEMBFERSHEMN.. - 61 -
BREEX BT JE A P M RE RN AR TE R FRATFLI .coooooeooeeeveeeienesesnssssssssssssasssssssasssss s - 65 -
R ER T R E KB A IEE FFMERE AT R c.ooooovveeeoveoe e -78-

€275 -1 [OOSR -84-
BREX SHEE M AR AR AFREE PR A BRS R EAIRINT oo -84 -

DIPBRAET oottt se s bbb sa s s et s st tenenesnenenenenn -91-
AR R 3T ETEC BRI BRI RIFVE FI AT T o -91-
ZERS SARBRINFURI A T e en s aas -106 -
TEHTE (FFED BRI T oo eseeeeessssseessessssessssssessssssssssssssssssssessssssessssssssssssssnesssssnees -106-
b1 o I = = 1 RN =1 OO -107-
BB E S KL S8 S s =1 =g =y =1 [ -108-
X e 5w NG9 R =11/ =1 [ -109-
BB ISTIRIE TAN TN 23T oo ssssssssssssssssssssssssss s sssssssssssssssssssssesssssssessssssssssnnees -111-
e S T = N -113-
Yy oo B B Sk o i =1 N -114-
LLUZR B BNHR BEER A FRAED coovvoeveeoeeeeeeeossssesssssssssssssssssssssssssssssssssssssssesssssesesseesssssssssssssssssssssees -115-
SRS R BRIIEEIRIT ...ocvoveeeeeerereeeeeee et s s e -118-
REAE, ZEMA——F T FREIIEIFRDFRE L e -118-
EEMNT, RERA—— BT ETEMEREEMAIE s -123-

@FD Pl iy A S 2 https://www.feedtrade.com.cn o1-

www.feedtrade.com.on



https://www.feedtrade.com.cn/

(©)

EEEA, BTHE—F T LELERATER 4218

HELETE—LNTHENYEFPEWREE ...
BT, BERR—FITRZRRAKABRKIEL ..

(of Ry =] https://www feedtrade.com.cn

www.feedtrade.com.on


https://www.feedtrade.com.cn/

F—Bo HRERE

[ABFE]

REZN B mASE ~ HREMBE 1 RER MBI
WESE WdE ZWOT KA R WL IR ED
AR AR S B

BB N7 0T 2 55 Ot 1 AN A e M RE R B s M R k. RIGIE SR 1 HIS AA
e h AFXS 720 A, BENLI N 6 NACER, REANLEE 6 ANEA, MAEKE 20 XY, #H7 42d
M FRRTe . AFE 1 CRHBRZED TR K- SORI BRI HORR, AT PR R b3 2 (A
P8 R A AR IR A FE Al ARl b V8 ] R 25 R TR 711 (0-14 °K 8ppm;; 15-28 K 6ppm; 29-42
K Sppm)  (FIEHAINE: 0-14d: 100mg/kg; 0-14d: 75mg/kg; 0-14d: 62.5mg/kg) ; Ab
3. 4. 5 NLRFRWAH, 7oA HREM RNz 3% 100, 250 A1 500mg/kg;
AbEE 7, BKIZE 100 #H, fEXTRRZL E R AN 714 100, 1000mg/kg. 55 3 AN
Bt /MY (0-14d) « AR (15-28d) FIPAIRRY (29-42d) o REXGJETE, TRIMRIBURL AR .
WIS 14d. 28d M1 42d, HFAAFIFENLERE 12 HA9 2 R/ES) #4785, WE~ATERE.
WETRBORIEA A B HREL. A4 IR

AR EEER: SRR, fE DR AN Z2 353 100, 250 1 500mg/kg i & B IS
TR/ (1-14d) (T HREEAREL (P<0.05) , AHAKAW (1-42d) ) H H AN
BHE LR (P<0.05) , Jf HBEE ZFERBDIACFIIIRE, W/ANG P HR i 24
PEFI ZIRFEAG (P<<0.05) , RHE LA ZRVER IR IBAR % . 26 IR FAR T R I B 5 &
XF G E AR A LG R 2 50 (P<<0.05) , WINAK Z74E 100 A FRIRA RS LR LU s, %
HHREERARELWH (P>0.05) .

FERMEREELE: SR, 7E HRRERINZE 3£ 3K 100, 250 £ 500mg/kg & B
T 42d 1R AL (P<0.05) , A#dmE 14d BRI B (P=0.05) , X 28d ™
WIEREC R E M (P>0.05) . Jf HEE#E 2R R I/K-FHIFEm, 14d BRULZA 42d
R R T AR E A (P<<0.05) , 42d VLR LM ks (P<0.05) . HARHE
INEBL B Z 0 W RE R AR B R (P>0.05) , IR 4 100 B e T 42d iR
W& (P<0.05) .
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R EIRBLE. HXRAMIL, 78 IR 3 F 100, 250 1500 mg/kg 3
Perm T 14d VEIRFEFE S (P<<0.05) , 14d VA RFEREE —xitm, FRFPHBMERER
FK 774 100 %F 14d. 28d 1 42d %y 28 BARECEY LR E M (P>0.05) .

HALSE BB SXTHRAMLL, 72 HRRAER N33 100, 250 F1500 mg/kg .3
BEAR T 42d LS FE SR/ K FEHE S (P<<0.05) , At 14d MEBEFE S (P=0.071) ,
AP 14d IR B a2k (P=0.058) il 42d /NipHE R4 (P=0.055) W&, HHEEHZER
IR i, 14d i B FaH0h B AR #aF4 (P=0.088) , £ — IR PRI (P<<0.05),
42d LB FEEANN 7K IR EUCR RV IR (P<<0.05) o« HARAFAIMBRER D
FIRAC T 14d WREESRHE 42d LB 4R%. 42d M KRS (P<<0.05) , #nfik ik 100 1%
BERRT 42d MK RS (P<0.01) , K 42d /N ERESES (P=0.098) .

THAGIE ph LB SXTRAARLL, EE RN 22353 100, 250 1 500mg/kg i3 B
7 14d LIF ph (P<<0.05) , AFEMK 28d It 15 ph BE&#H (P=0.070) X%} 42d + &% ph =
ATHREZERW (P<0.01) , JEH, BEEZERBIKTFIIEER, 28d lRE ph A LMK
[Pa%s (P=0.086) . HARHUINE R H R EEFMK T 28d I H ph (P<0.05) , A4k 14d
ILE ph #a (P=0.086) , #infk /14 100 BEFFK T 42d 28 ph (P<<0.05) , AR
14d LS ph K% (P=0.072) .

KRB 2R MR, AR PPRMERE . R EIREL TS E TR W
1L1E PH
1RBM R I
1.1 R 5 bRt

RER: MBFHRME, 58T 201285%. H REHRAEY TR R A A3 it.

FK /74 100: HUEfEIR GREEMEZR) &8 1%, B R TR RA A5 4t.

BHER: 8%MRM (BHfF80) « i LAY TRAR AR,

1.2 B E5&It

WP 1 HRE AA RIS 720 2, BENLS 9 6 ANACEE, AR 6 NEE, FAE
5220 HAG, HHT 42d PIRFRAEG . AR 1 CRPRRZED DA FOR- AR RE HAR, RS InE:
fIduAEE s AT 2 R EE ZR2HD LE 0 HEZH Al R AR b 7 BB 4 55 3R TR 7 (0-14 % 8ppm;
15-28 K 6ppm; 29-42 K Sppm) , (TR INE: 0-14d: 100mg/kg; 0-14d: 75mg/kg;
0-14d: 62.5mg/kg) ; 4bEE 3. 4. 5 N RIAIA, (XL HRRIEARE Boy i< £ R
100. 250 A1 500mg/kg; AbFE 6 (Jik /74 100 40D 76 e 4 Jemt H oL Al B s ik 4= 100,
1000mg/kg. TEARRLS &I MK 1.

1.3 RB Tk
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FFRRLE . WK 3 ML /MY (0-14d) . PIFFRY (15-28d) RIAIARY (29-42d) .
WES TR, HNEEN 2%, B 10 Ao FEARBREE

ARBHRR: HFRA% 28-35d, A%, WEFRSFHE (BRE. TYR. AN
i FEAR. MR .

B3R, WIHRK5E 14d. 28d A1 42d, HEASACHEEEENLIERE 12 RO,

1.4 W 52 A5

AP ERE: RICICR AR, 14d. 28d A 42d FRE. A HREE. AEMREL.
WA R, B RN

FERIMERE: £ 14d. 28d Al 42d, FEAMACEEFENLERE 12 RS SE, DE A
ROEIRER. BRI L.

HEAREIRE: £14d. 28df142d, B ESE12 ARG, JEEVEIRIE. BAEA R
FREE, THRVEIREE. MR RRAEE L BUREEED .

WAL ERE: 7614d. 28df42d, FEAMbEESERI120008, iSRS, Wit
EpHE, B, B, IE. Ma (FZ#lm. 2. B o Kl (B, B =i,
THROH A A B IR RO BUAE LG .

1.5 HE it 5447

Hllf K SAS (SAS Institute, 2000) F AT G5 T 43T, SRFINS 15 1K 2 10 FL KL 6 LL e Ak
HSPME, WK P=0.05. SR FH 2t [ 9 43 A 3 [ S RS 7R SR o A [R1s na) JeAS )
WIACET, MR AR (BRI — 0D KR

2 R 504
2.1 R R LB T
TETE S XS HAR TR b e 2235 R . BB B R MK /14 100, X AR 7= 1 BE B2 LR 3.

TZESM R, fEHRPARINZ3EER 100, 250 Al 500mg/kg 3% AL T /MY (1-14d) 1)
FHHREEMEERL (P<0.05) , XHAIRAN (1-42d) FHMEMRELEZLm (P
<0.05) , FHBEE ZERIBIMAKFITEE, WG HREEREEM KK (P<
0.05) , BHE LLA MR IR AR . 75 IR HORR s 8L 85 2000 H 3 SRR A LY 52
FEHM (P<<0.05) , #INAKJIA: 100 A7 FARA RS KL E ELE S, & HH R EREA B
S (P>0.05) o £5 BArBraR i, 7EM AR FAR i R 22 35 3 0 ot T g i AR
FEERE

ACSY

2.2 = A EREEEB AT
FETR XS FAR T 0 A %38 2 R B 2K 2E 100, X7 PIPE BE A2 LA 4.

52T, AE HAR PRI %2352 100, 250 A1 500mg/kg B4 w1 42d (15 <0
JafLZ (P<<0.05) , AHtm 14 d BBULER AR (P=0.05) , X} 28 d /=R BEIY TG i 3 52
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(P>0.05) . JHBEEZEZBINAFRIEE R, 14d BRULRA 42d 25 R 2 g m il
I (P<0.05) , 42d LR 2L —itE (P<0.05) . HARHHRINERER SR
BefRbR TR E LN (P>0.05) , WINAK A4 100 B E T 42d BRAULE (P<<0.05) .

2.3 B RERELE 5
TETE S RS HAR R4 AN TR 236 R . B B R AIE /14 100, 40 2% 2% B i B0 i i

X 5. HESIEYW, EHRPRINZER 100, 250 fil 500mg/kg &E#E T 14d 35 KFE
¥ (P<0.05) , JHFEEZEZRGINAFRIRE, 14d Bk RFEFRECE IR mE, HARG
IRINEF MK /14 100 %) 14d. 28d F1 42d HE st ey L n 2w (P>0.05) .

2.4 BHB/ERBHE ST
FETR XS R PP 0 A e 38 2 . B & R AR )4 100, HALas B SR E I foma

6. IESNRY], SXTHRAMEE, EHARPERINZ3EZEK 100, 250 1 500mg/kg {2 P
T 42d LB REA/ NG KRS (P<0.05) , Hitm 14d BRI (P=0.07D) , A
FAIC 14d R B 45% (P=0.058) Al 42d /M E B 5% (P=0.055) &%y, JFHREHE LRKG
I7K-FEI3RE, 14d iR B H80A L 4VERRRAE S (P=0.088) , & —IRFE(RAAE (P<<0.05) ,
42d JILE SR EA Nz IR ECE RV IR (P<<0.05) » HMAFHIERERE
EIRKT 14d BREESRH. 42d PLEIREL 42d /NBK RS (P<<0.05) , WK1 100 %
REBRIKT 42d MK ETES (P<001) , K 42d My E BB (P=0.098) .

2.5 JE4L3E ph LB BT
FETE ARG R T 2 A e 2R 3 . BB E R AL A4 100, X ALER B 4R E 2 ma

KT HESNERY, HSXBAML, 7EHRFIRINZ3EE 100, 250 1 500mg/kg 5K
T 14d WL ph (P<<0.05) , HF#{K 28d I B ph &% (P=0.070) , X} 42d |+ —f&/i% ph
P T IRRER (P<<0.01) , JfH, BEHEZERBIKFEIIRE, 28d IRE ph ALk RF
RHyE% (P=0.086) . HMRFHMBEHEREERILT 28d J2H ph (P<<0.05) , A
14d JJLE ph 1% (P=0.086) , WRHNIK4: 100 BEFEK T 42d =l ph (P<005) , A
PEAIC 14d WL ph fUi&% (P=0.072) .
2.6 B ARG =1 AR P A R

FER it ARG AR T 23 A R 2 26 2K UL 3 ZORIIK 7028 100 538 IR A 7= Pk e T g™ 2
(2570 W3 80 R AP HUE TSRS . A= MERE B0 S I8 : JEhl HRRIARL L 4% 2.9
Jolkg; BAGENL: 8 Julkg; WEZHA: 65 ju/kgs B EA: 230 juikgs kA
100 Fffirdi: 75 Jolkgo SR ARG AR FE M AR AR AR I R

S AL HARAREL, #2235 W 100, 250g/kg. R E &R Ak 2k 100, @it A4
PEREEREE, AT LASEIN ARG A DARL g I 2R 4 A 63 Je/mt . 11 o/l CRIAMED | 20 g6
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Mg CGEISMED R 72 Jo/ml CPED o @I EF=IEREEE, 1T DS I A RS 7% 5 15 18 0k 2
0.27 Jo/ ¥, 0.05 7o/ A3 CFMED  0.09 Jo/ A3 CEIMED #10.31 Jo/ A% CFIMED .
34k

xR AH L -

3.1 HARH iR I35 % 100, 250 F1 500mg/kg i 34 B T /NG (1-14d) P HR &
BHELEL, SXRAME, FHHRERESNEICT 8.6%. 5.0%. 6.2%, RLE LI
K7 11.6%. 7.8%. 10.4%. MAH (1-42d) BEKE, WIN%3EEE 100, 250, 500mg/kg
Ja, HIEE., SRARARE S0 AR — S HIiEs, 78 ARG HRR b N2 56 R AT
DUIE 35 D038 /NS B BRI AR = PR R, HL 100mg/kg A1 500mg/kg 78 7K P R B8 A B 5

3.2 T A A R RS N 22 95 3 100, 250 A1 500mg/kg B3 T 42d 1215 b 5 R
LR, e 14d B RS, SXTHRAIMILL, A 42d % SR L3 40 5 3w 1.3%.
1.9%. 0.1%#13.3%. 11.9%. 6.2%, 14d BEULZ /M504 T 9.1%. 7.0%. 1.3%. MKW
SELLHE, ININZ2 S R — R LAt T ARG A ) 1 i e L A vl e L BULR AR VLS,
H s 250mg/kg i 2R o B I

3.3 A Y ER RS I 22 96 3 100, 250 AT 500mg/kg 2 & HE T 14d iR REERR AL, M
HUE BT, TN 3R 100mglkg BN RS- T 14d 17 IRFEFRHOR A iR R 4L, 28d
F g JlR i i LA 42d R AIEFE O IR R 2, 0l 1 8.1%. 41.1%. 51.0%. 26.9%.
10.6%. 18.7%; WsIN%3E % 250molkg R4 1 14d ik IREEFE RO iR 4545, 28d 1 ffie
FeHORT 42d RO TR K, 3 I 9.5%. 41.7%. 7.9%. 16.6%-. 7.7%; ¥sJI‘Z2352 500mg/kg
AR T 14d VE IRFEFEHOR I IR 40, 28d B 4 LA K 42d 1 ISR 4L, 43 34 5 19.0%.
56.9%. 24.0%. 6.6%.

3.4 A FR AR I 22 95 % 100, 250 Al 500mg/kg &, SR, BEMRET
42d LB FRECRUN K TR S, F o 14d RIEFR sy, A IHIC 14d iR B P50/ 42d /)
R R . WBUE L HB AT, RN 3 100mglkg AT BABCKIEZ i m 14d WLE
T4, 28d BRFETE AN K R AR K. 42d RFEFREL, 0753 R 15.9%. 49.3%. 18.4%. 14.2%;
NN 250mglkg BOKTE B HE ) 14d N EAR R, 28d RRIEFR BRI K EEAREL iR
10.5%. 33.4%. 14.6%; ¥ 500mg/kg P LABCKE B2 52 i 14d R ZEHEHORI K iz B B iR 4L
28d IRFEFE AR 15 Fa 4. 42d IRBEIRHO R I B4R 4, 73 0il# & 31.5%. 10.0%. 30.0%.
11.9%. 12.0%. 13.1%.

3.5 F i A FURR RS I 22 95 3 100, 250 Al 500mg/kg &, TR, BEMRKT
14d L ph, A FEME 28d iR B ph (a3 . WEUE ESERE, S iE ph 85553 HH2H 2 51
AR,

( ) (of Ry =] https://www feedtrade.com.cn -7-
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&1 AB&kit

i 2 b 2 HEEH A%/ ER JSPLE 4
1 FEAih AR 6 20 120
2 HEuHR + BHimER (8/6/5) mglkg 6 20 120
3 FEEFRR + 22383 100 mg/kg 6 20 120
4 B FRR + 22383 250 mglkg 6 20 120
5 FAHAR + 2233 500 mg/kg 6 20 120
6 FERH HR+E /742 100 1000mg/kg 6 20 120
&t 720

T WSR2
(©)
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* 2 HRABRSEFKTF

Ex, % 1-14d 15-28d 29-42d
E55/ N 33.60 33.90 34.20
N 29.00 29.00 29.00
AL S H/46% 23.80 21.40 19.00
L 4.00 4.00 4.00
FREBH 2.00 2.00 2.00
KIEFEH 1.00 1.00 1.00
BB & 45/16.5% 0.90 0.85 0.80
VEE )t 1.70 1.65 1.60
T 2.00 4.20 6.40
iRk 2.00 2.00 2.00
it 100.00 100.00 100.00
BEIRKFE
ME, kcal/kg 2900 3050 3200
CP 22.00 21.00 20.00
2 0.96 0.90 0.84
Js¥ 0.66 0.61 0.56
BER 1.47 1.45 1.43
HER 0.59 0.55 0.51
Di¥N 0.92 0.87 0.82

—dEa
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R 3 BRENT ARG MR R

RZEE, mg/kg
R BHER | K14 100 SEM Jik 77 4 100
0 100 250 500 BEME
ADG, g/d | 239 | 2481 | 2472 | 25.25 24.25 24.83 0.212 0.027 0.92
1-14d ADFI, g/D| 31.2 | 28.61 | 29.72 | 29.35 29.96 30.29 0.227 | <0.0001 0.159
G:F 1.305 | 1.154 | 1.203 | 1.169 1.236 1.22 0.011 0.024 0.138
ADG, g/d | 58.92 | 64.24 | 64.6 65.5 65.05 63.74 0.042 0.719 0.895
15-28d | ADFI, g/D| 115.36 | 120.95 | 120.3 | 121.86 | 118.9 118.01 0.172 0.311 0.386
G:F 1.958 | 1.883 | 1.866 | 1.863 1.829 1.855 0.035 0.774 0.484
ADG, g/d | 61.88 | 66.91 | 67.6 | 6551 65.16 67.72 0.014 0.708 0.386
29-42d | ADFI, g/D| 155.86 | 152.89 | 159.55 | 157.55 | 154.53 154.9 1.025 0.721 0.86
G:F 2.519 | 2.283 | 2.363 | 2.407 2.374 2.288 0.02 0.324 0.087
ADG, g/d | 49.11 | 51.99 | 52.31 | 52.09 51.49 52.1 0.031 0.719 0.524
1-42d ADFI, g/D| 100.84 | 100.82 | 103.19 | 102.92 | 101.13 101.07 0.606 0.585 0.922
G:F 2.053 | 1.939 | 1.973 | 1.978 1.965 1.941 0.011 0.79 0.352
14d 377.2 | 389.7 | 388.8 | 397.1 381.6 390.5 0.041 0.899 0.932
hE, gR 28d 1202.08 | 1289.1 | 1293.2 | 1314.2 | 1292.2 1282.8 0.009 0.71 0.923
42d 2068.4 | 2225.9 | 2239.6 | 2231.3 | 2204.5 2230.8 0.006 0.713 0.522

G tamiz iz am
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R 4 BRAXH AR A HERERIR N

2%E, mykg ERE, kg BREBE | BA%L 100 | SEM RRE BREE | B 100
0 100 250 500 BEHE | &% | ZK
A % | 81.63 | 80.05 | 79.75 | 80.41 80.33 80.66 0.413 | 0.720 | 0.467 | 0.505 0.540 0.651
EFBER% | 63.99 | 6498 | 66.05 | 64.86 64.68 64.52 0.367 | 0.491 | 0.381 | 0.342 0.711 0.782
14d | FEREZR % 2.68 373 | 181 2.09 2.84 3.29 0.421 | 0.554 | 0.417 | 0.674 0.931 0.724
ML, % 22.06 | 22.26 | 22.50 | 23.04 22.46 22.38 0.298 | 0.879 | 0.414 | 0.709 0.673 0.719
BRULZ, % 16.34 | 17.83 | 17.48 | 16.56 17.05 16.15 0.335 | 0.074 | 0.889 | 0.035 0.187 0.922
AR % | 8121 | 8213 | 81.18 | 81.29 82.06 82.53 0.306 | 0.619 | 0.782 | 0.761 0.456 0.325
£ ME % | 67.56 | 68.77 | 67.66 | 68.33 68.21 68.30 0.253 | 0.403 | 0.639 | 0.808 0.497 0.445
28d | AR E % 0.70 0.90 | 0.93 0.90 0.90 0.77 0.047 | 0.556 | 0.259 | 0.348 0.254 0.656
ML, % 2119 | 22.76 | 23.16 | 21.66 21.65 22.07 0.262 | 0.174 | 0.586 | 0.080 0.612 0.377
BRALZE, % 16.75 | 16.98 | 16.80 | 16.83 16.97 16.94 0.120 | 0.972 | 0.975 | 0.961 0.711 0.744
ipEA % | 87.57 | 88.68 | 89.25 | 87.70 87.55 88.56 0.202 | 0.026 | 0.669 | 0.013 0.975 0.132
LHmE % | 7628 | 7759 | 77.85 | 76.74 76.56 77.33 0.267 | 0.183 | 0.538 | 0.084 0.804 0.204
42d | BBIEE, % 0.96 094 | 0.89 1.02 0.84 0.83 0.033 | 0.702 | 0.691 | 0.589 0.253 0.367
ML, % 21.81 | 2252 | 2439 | 23.15 22.58 22.99 0.279 | 0.028 | 0.043 | 0.038 0.441 0.195
BRALZR, % 18.10 | 19.02 | 19.13 | 18.82 18.52 19.14 0.142 | 0.148 | 0.146 | 0.066 0.395 0.047

—qh =D
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R 5 ZREXHMARESERBRIEM, %

N ZEE, my/kg s EXR e
RER, mg/kg BHER | B4 100 | SEM BHuER | IKJ14 100
0 100 | 250 | 500 BEM | &% | K

ERERE, % | 015 | 021 | 021 | 0.17 0.15 0.16 0.007 | 0.016 | 0.245 | 0.006 0.508 0.541

14d | BRREEFE S % 0.10 | 0.07 | 0.09 | 0.09 0.09 0.09 0.003 | 0.206 | 0.967 | 0.199 0.256 0.451

R RRTE B % 021 | 0.32 | 0.23 | 0.33 0.22 0.21 0.017 | 0.159 | 0.216 | 0.473 0.674 1.000

ERBEES, % | 0.09 | 009 | 0.09 | 0.08 0.08 0.09 0.005 | 0.874 | 0.451 | 0.722 0.679 0.635

28d | BEAEFE ¥, % 0.14 | 0.13 | 0.12 | 0.3 0.14 0.14 0.007 | 0.923 | 0.605 | 0.782 0.863 1.000

MR E, % 0.12 | 0.15 | 0.14 | 0.15 0.14 0.14 0.010 | 0.801 | 0.528 | 0.707 0.641 0.579

HRRERY, % | 004 | 003 | 0.03 | 0.03 0.03 0.03 0.002 | 0.968 | 0.687 | 0.884 0.207 0.765

42d | BAEFEH, % 0.11 | 0.12 | 0.12 | 0.12 0.12 0.11 0.005 0.964 | 0.729 | 0.887 0.832 0.798

BRI H, % 0.13 | 0.16 | 0.12 | 0.13 0.14 0.11 0.007 | 0.487 | 0.730 | 0.914 0.618 0.172

£ 6 BERENEMHAHELBZEREW W
N XK, mglky - ZRR -
RER, mg/kg BHER | BKA4 100 | SEM BHER | BKA4 10
0 100 250 500 BEHE | & | ZK

¥ 4 0.96 1.04 0.81 1.26 0.67 0.86 0.049 | 0.071 | 0.243 | 0.174 0.047 0.456

14d 45 1.24 0.73 0.82 0.83 0.84 0.88 0.051 | 0.058 | 0.088 | 0.043 0.154 0.200

WLE 3.17 3.67 2.24 2.63 2.88 3.43 0.138 | 0.019 | 0.060 | 0.175 0.488 0.609
(J ﬁiﬁi@m@ﬁ@ https://www.feedtrade.com.cn -12-
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MNHEE | 29.75 | 3224 | 32.87 | 31.65 31.55 32.47 0.756 | 0.616 | 0.412 | 0.398 0.663 0.354
MNHEE 9.75 8.27 9.75 8.97 7.77 9.46 0.350 | 0.234 | 0.761 | 0.816 0.123 0.875
RKGEE 1.65 1.36 1.38 1.83 1.38 1.47 0.075 | 0.253 | 0.542 | 0.125 0.223 0.441
¥ 3 0.63 0.93 0.83 0.81 0.81 0.79 0.053 | 0.485 | 0.469 | 0.387 0.145 0.270
iR E 0.81 0.78 0.82 0.90 0.70 0.85 0.036 | 0.769 | 0.383 | 0.560 0.410 0.729
LB 1.69 1.82 1.67 1.54 1.76 1.73 0.050 | 0.426 | 0.253 | 0.286 0.742 0.733
2 NHKE | 1835 | 17.81 | 18.97 | 18.67 18.23 18.05 0.561 0.947 | 0.734 | 0.942 0.947 0.857
NHEE 8.48 7.19 7.55 8.32 8.12 8.05 0.270 | 0.493 | 0.963 | 0.319 0.735 0.561
KGEE 1.40 1.66 1.61 1.35 1.49 1.48 0.079 | 0.475 | 0.787 | 0.280 0.789 0.765
R 0.37 0.42 0.38 0.42 0.43 0.37 0.018 | 0.748 | 0.633 | 0.882 0.320 1.000
i 3= 0.62 0.56 0.51 0.63 0.58 0.54 0.014 | 0.047 | 0.873 | 0.030 0.425 0.128
LB 1.29 1.17 1.08 1.12 1.10 1.21 0.023 | 0.046 | 0.016 | 0.018 0.012 0.398
42 N E 9.01 8.34 7.34 8.07 7.87 7.60 0.147 | 0.022 | 0.033 | 0.018 0.002 0.000
NGEE 5.03 4.84 4.01 4.98 491 4,55 0.118 | 0.055 | 0.481 | 0.133 0.756 0.098
RKGEER 0.79 0.87 0.71 0.90 0.79 0.84 0.023 | 0.106 | 0.559 | 0.581 0.932 0.532
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R 7 ZRAXEHAEIE ph W

N ZEER, mg/kg - RER .
T"EE, mgy/kg BRHEBER | K4 100 | SEM BuBER | K& 100
0 100 | 250 | 500 BEME | &% | ZR

i 491 | 498 | 495 | 5.12 4.92 4.86 0.051 0.636 | 0.262 | 0.492 0.959 0.780

4] 361 | 3.25 | 3.69 | 3.51 3.78 3.31 0.082 0.318 | 0.850 | 0.878 0.499 0.401

IR 371 | 2.99 | 3.46 | 3.33 3.11 3.14 0.088 0.035 | 0.429 | 0.200 0.086 0.072

1 = 560 | 5.74 | 5.60 | 5.81 5.55 5.66 0.042 0.446 | 0.324 | 0.601 0.713 0.692

5l f 588 | 5.99 | 589 | 5.88 5.81 5.99 0.061 0.947 0.892 | 0.908 0.760 0.666

BEWMAEY | 608 | 6.07 | 6.06 | 597 6.11 6.06 0.047 0.912 0.504 | 0.766 0.896 0.916

F¥ 3 466 | 4.64 | 454 | 4.72 4.41 4.67 0.062 0.892 0.914 | 0.824 0.302 0.975

Jis 8 400 | 3.47 | 3.77 | 3.45 3.49 3.83 0.065 0.070 | 0.086 | 0.199 0.015 0.166

iR 3.76 | 3.39 | 3.46 | 3.26 3.45 3.57 0.079 0.414 | 0.133 | 0.306 0.203 0.330

28d + =% 539 | 549 | 544 | 5.21 5.53 5.37 0.039 0.217 0.178 | 0.102 0.334 0.882

= 5.09 | 5.10 | 5.39 | 5.13 5.03 4.85 0.672 0.474 | 0.557 | 0.582 0.801 0.326

5l f 5.40 | 5.81 | 5.45 | 5.59 5.53 5.47 0.054 | 0.130 | 0.753 | 0.599 0.479 0.749

BEMHNEY | 6.09 | 629 | 6.00 | 6.12 6.08 6.18 0.047 0.478 | 0.747 | 0.902 0.950 0.404

+ = 529 | 5.27 | 525 | 5.31 5.22 5.10 0.055 0.003 | 0.940 | 0.959 0.738 0.347

42d = 553 | 5.54 | 5.48 | 5.42 5.60 5.26 0.039 0.835 | 0.393 | 0.652 0.322 0.022

5l f 594 | 6.03 | 593 | 581 6.17 6.00 0.049 0.633 | 0.350 | 0.441 0.173 0.728
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BN EY
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R 8 WHRE W i dh WIS LHF s LB o

b 3 pagi BRR BHhER i WAL=
NInE, mglkg 0 100 250 500 80 100
TRLFER, kg/A 4.24 4.23 4.33 4.32 4.25 4.24
FERBTARL AT, Tolkg 2.9 2.9 2.9 2.9 2.9 2.9
TRARHEA A, Ju/ A 12.28 12.28 12.57 12.54 12.32 12.31
XA, Jo/R 3 3 3 3 3 3
EXGRE, kg/A 2.19 2.23 2.24 2.23 2.20 2.23
EBEEN, Jilkg 8 8 8 8 8 8
EXGUIN, To/R 17.51 17.81 17.92 17.85 17.64 17.85
FAY g, JoR 2.23 2.53 2.35 2.32 2.32 2.54
FERIEME, Jo/ A 0 0.30 0.12 0.08 0.09 0.31
FEAGHE, R 236.11 236.16 230.73 | 231.34 235.43 235.58
FRHEIG R, To/miE R 0 69.91 26.94 19.42 20.44 71.92
LERERBM, Tulkg 0 65 65 65 0 0
BHi &R B, Julkg 0 0 0 0 230 0
BEATHE AR, TTlkg 0 0 0 0 0 75
LRFRA, Jo/Miiak} 0 6.5 16.25 32,5 0 0
BRI FRA, Jo/miiak} 0 0 0 0 18.4 0
I ZALE N5 % NIWALL ik 0 0 0 0 0 7.5
RIS, To/mE R 0 63 11 -13 20 72
FRIEAF IS, o A XS 0 0.27 0.05 -0.06 0.09 0.31
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BV HATEBEINS BXIRBEK M. BN RS
T, X, FEA, WELD, Totik, REWEE, AL
QLT IEl T RIBHA R DUE A =], 3078 M T i & X RT#% 16 %5, 125100)
(Liaoning Feidi feeding technology co., Itd, 16 Haigian Road, Binhai Development Zone, Xingcheng City,
Liaoning Province, 125100)

FE: AR B EHT R O AT BN A KRS BRI . ARG 1 H
W2k (Arbor Acres) A 480 H, NI/ AN 5 MEEEA, U R AEE, BAEE 8 KXy, K
RTETRE, AOBPIRTARL . TH Cof AL FRIMRHTAE R+FEAH ERR,  BEeml FRA S I RS I AT 2R
BRI 7 AR SR FORR L, DASINGE 022 v, RS 122 V, IVAERTGIN GF % VHRTR) , )&
W 1% Ve R, VAR GF )% VA BT+ = TR HMmE , FE % V+=TI’RHE
MilE . I 42d, 43PN ETI(8-28 d) AP RS IS 3 (29-42 d) PN B . LAEE SN BAALIE B XY H R
i, 8d. 28d fl 42d IEARE. WAIRAACE 42d, &2 NEGEI L RSHATESE, 7R ERRIENR
IIE « RIS R WA G RATIAE M, HE. BRSNS FRECS H 2 R A B2

(P>0.05) , {HZEA LB V IR E A 31869, Lt f84lm 269, AN&HRIF. ML RECKE, i
O3 i PP, FRE, RER TWHE 28O 2, A& T ERA, BERARE
(P>0.05) o FEMGEAAXS MUK W™ W REBk s, ALBE 5 AIK, EUXTARZAAR 0.19 AN 70 sl Tt B R ADAS Il
SRR IS HoAt s R S R R BRI B HURCR . F HAL& 7 RBCREAF T A IR YA i -

REWE: K, =TRHME: TR, AX; B

Abstract: The purpose of this experiment is to study the effect of essential oil-based alternative antibiotics on
the growth performance and slaughter performance of broilers. In this experiment, 480 one-day-old Arbor Acres
roosters were randomly divided into 5 treatment groups with 12 replicates in each group and 8 chickens in each
replicate. The chickens were raised in cages and fed with powdered feed. Thelgroup (control group) was fed
antibiotics + basal diet, and the basal diet did not add any essential oils and antibiotics. In the experimental group ,
the basal diet was supplemented with Jingli'an V in group Il,  Xinjingli'an V in grouplll, and Netlian V+tannic
acid in the early stage of group IV, and Jingli'an V+monoglyceride laurate in the later stage. Group V was
supplemented in the early stage (Jingli'an VV+tannic acid + tributyrin), and in the later period, Jinli'an V+
tributyrin. The test period was 42days, divided into two stages: the early broiler period (8-28 d) and the broiler late
period (29-42d). The daily feed intake of the test chickens was recorded in repeat units, and weighed on 8 days,
28 days and 42 days on an empty stomach. On the 42nd day after the end of the experiment, one chicken was

selected for slaughter every two repetitions, and the slaughter performance indexes were determined. The test

VfEHFI A 1981 L B, MRITAA, it BN ST OFE T, Email-513320948@qq.com. ¥
WiH: dTERERT I AR &2 i K& AR (2019JH1/10200002)
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results showed that: Compared with the control group, there were no significant differences in weight gain, feed
to meat ratio and European benefit index among all groups (P>0.05), but the final weight of treatment V reached
31869, which was 26g higher than that of the control group, which was the best among all groups. From the
number of dead Amoy, processing 3 is the lowest. Half evisceration rate and full evisceration rate, except that
Xinjingli'an has a slightly worse effect, the other groups are all higher than the antibiotic group, but the
difference is not significant (P>0.05). Relatively lower abdominal fat rate indicates better meat production
performance. The treatment 5 is the lowest, which is 0.19% lower than the control group. The results indicate that
plant essential oil added alone and mixed with other components can play a good anti-antiseptic effect. And the
effect of the combined program is better than adding plant essential oils alone.

[

H 2020 ££ 7 1 Hi2, ApepAz = dolb g b2 S e A KSR MR s ngr) (R 25288k 41) AR dh i
B, Rl Io T, FRiE R R SO KB PTE . WELSIE 5N, mRERH, Dhaetk kAN i)
. A siAoo. BE. AHR. TR YRR IR RO S A O RGO, BIEhiIR A
ARG LHE, AR — iR R R AR 2 AR BRSO . R, 22 RIS N AR S PR R e A U S RTAT
Ji%. MY Cessential oils, EQ) ARMFHIFUHIEM, I T g sh i E A He. (HAESL bR b /& 20T
RAGTTEABERIRIF B FIRCRE 3 o LRI REWIR =i A Eae, FUERIE VRN
FICAHIT 60 )1 5, FEWRIh NI — & B RIHTAE R 006 B SR E PR RE, 87T AT — S5 1R A
(B2, AR 3R RO FH T 51 G PR o o TS 26 1k R 0 A2 R AE S A4 A B 7 it o Y B T ) LBkl ™ B, 2380
BN S A o [ SRR T TRLE AE 2020 SRSkl AT, FRAEAT LI AR K- N R, RAE
FRAS KM P3G AN [ 8o ASHIE S N F PR 0 227 it R 2 RS i KR &4, b T & (Eugenol) & —
TR Z R4 DI (DU PLEE . Jill. Jiadb. JiRE) BIRAREFR, A& RAR.
ZIihe. IR AL A WHEEE (Cinnamaldehyde) P & &L KIERE. IRmBE &M E. BHTE
TN =T R H R T IR AR, e M BERIITEREE, AR BRI AR, RSB
T8 SR DT A, R ZER, H Lmol =T B HMIEEAE 25 2mol TR 1mol T R H . T ERAEM
R A 3 2 PR 7RSO UG, B T i bk i 32 22 I — 2D AR Bt J R L Bz 248 B I 4
REVEVH #E. BRBBRRT (9@ B 7R, At etk SCEMARIMEM .. SR IuEr], BRABUK BERI B RS,
BN 5 18 IIB 3 o BRARIRN Al 5 28 AT B« MOIRZF AT IR L 005 AR T IR 28 FEU A T AT R R B Bk
A 2 AEER, (EX e OO & BRI S KA E TRk iR, — BRI, FIEEER. Y
VUE. 2 M2 WmsE RIS, AT /K B TR & T IR . KRR TR EA PIEME . JiA
WFIPLRAEEAE L, s & SR A K Re i e . H R 5 H il (Glycerol Monolaurate, GML)
N4+ TR e, 2 MORER IR AR R AR NS TR, R RAAE T Y E Y. R
JE A EAE AR E RSO R AASME s s . BRI REAAR, SOR e emsy g
P, HAZ pH BRE, 7EP st 20 T, VA B RPiEROR, RIS BERs 5 s sh M fi e fe
GUEAN A
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T SRR PO T AR ARG il 5 A VR0 77 245 4 R DA 50 R XS A K M R RO B b . BRI, ARG B
TERFFFURE MR AN [F) 22 0of PRI XS A K PR R B e MR BRI RE IR, AT & I 42 2 1 7= RO TR R RIS B A B
1ME 505
11 R KA

RELPDAE 7= it 5 0 22 Bk i 70 2 L 1 R iDL R A PR ST A R 3, SR A A AR 1B A 7 iE
AR&EFE, HASEGESHN: % CERB 2%, A EER 2%, PR 14%, B4k 82%) . ¥if 1l
22 i SET b B
1.2 RE &+

e FHER . R, AREEAHITI 1 HEZ R385 (Arbor Acres) AR 480 H . HI4E H X 44 = I
BENLY N SANCEE, AN 12 ANEE, BN EE 8 HXY, Wiy R M 7E 8 KA, 1 7(1.48m>0.68m)
NIANEE, RA&E QF, 5AEL B %I, It 4560 ME. Kk s 8-28 HE (i )
29-42 H¥E CaiD PG, g3t 42d. DIE Sy sfric ity 0k, 8d. 28d 1 42 d 7 IEAK
., RIAHE 42d, B2 ANEEERI L RXSHHMTEY, TR IR IIE . Bk H SR InE R
1o FERMARARYE IR E (PIXSMEIERRUE)  (NY/T 33-2004) HoH, B EFRKTF L 2. R REEK
NTWERE 2 W, BEHEFRE. oK. HfE. WEHE AR H AR P 3T .

# 1 W 5abE )y %

I H hFE (8-28K) 29-42°K

FEA H R +8ppm Bl 47 2 25 + 20ppmi BR AL T 1
T4 xFHEZE FEa HAR+8ppm B FL 8 Z+20ppmii B RS AT B &

EY
A FRIAA IR +100mg/KgiF 7122V FEAAA R +100mg/KgiF 1122V
JIIEE] FA AR +100mo/KgBTi$ 1% (F 12V +BAIRD FEREAR+100mg/Kg (35 F7 22 V+ BB
F At AR +100mg/Kg 4 71 % V+300mg/Kg A
V4L F AR +100mg/Kgi4 /1% V+500mg/Kg B R (35%)
1% H T
A At AR +100mg/Kg 4 71 % V+500mg/Kg H T R F At AR +100mg/Kg 4 7124 V+1000mg/Kg =T
VA
(35%)+1000mg/Kg = T EZ H M (45%) BRHhmE (45%)

R 2 BRI B ACE IR AT C KT SRR

IiH  Items 8-28 Hi#¥% 8to 28 days of age 29-42 Hi% 29 to 42 days of age

J5 % Ingredients

EK corn 551. 44 591. 70
S 43% soybean meal43% 289. 00 251. 24
K& Soybean 0il 44. 68 64. 02
HFFEHE cottonseed meal protein 25. 00 10. 00
EKDDG distiller dried gr 20. 00 20. 00
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www.feedtrade.com.cn


https://www.feedtrade.com.cn/

FKEBH corn gluten meal 55% 20. 00 15. 00
%l =45 21/16 calcium hydrogen pho 13.81 10. 49
IKFEPFIERY hydrolyzed feather meal 10. 00 10. 00
Fi#f limestone 8.53 7.56
TO% R 22 R 6.95 8.70
DL-EZAMR DL-Met. 2.74 3.00
S salt 2.49 2.53
RS R & TR R 5.37 5.76

it Total 1000 1000

B F5/KF Nutrient levels

RTRE ME/ (keal / Kg) *’ 3023 3208
HE AR CP % 21. 92 19. 72
45 Ca % 0. 80 0. 66
BRI Avail P % 0. 40 0.33
MR Lys % 1. 4241 1. 3930
AR+ R Met+Cys 0. 9920 0. 9461

WD) BB R VAT e Akt The premix provided the the following per kg of diets:VA90001U, VD3 20001U, VE20IU, VK3
2.0mg, VB12.0mg, VB25.0mg, VB6 3.5mg, VB12 0.015mg, #HER nicotinic acid 35 mg, ZEZ45 calcium pantothenate nicotinic
acid 35 mg, 2 R4S 10mg, ™ folic acid 1.0 mg, ZE#)E Biotin 0.15mg, 4 fLHEHH choline chloride 600mg, Cu8mg, Fe80mg,
Mn80mg, Zn60mg, | 0.36mg, Se 0.24 mg.
2)it54E Calculated values.

1.3 Ky M FBtr AT 5
1.3.1 B Pk RedR bR I g

MEFRRITTIRE, & H AR RO R FERR . JUEE. 2RI 7 Hike. 28 Hilk. 42 Hig%ia)n, 7
EAEEARE, RIEPIE. RE. BRREE, HESMBR AP HEE (ADG)  BLELK(F/G). BLil
M fa%t (EPD .

FHIHEE (ADG) = GREGHBOR HE — IS B E) [IGk BUS KRB R

BLELE (FIG) =T HFER B T E HIEE,

R 2 PR B TH SR IE(EPD=[BGE R >R E (kg) 1/ CRHAILE*HA2 KD *10000
1.3.2 @1 E

RIS 42 Hient, S pE 2 AEE PR 1 R SR F e kT S B, B
30 X, fEESHT— KM L 20:00 JT4R%E G (HHIUK) 12h, EFE T RFEE 8:00 #HATFREREY . MREID
SRR E S B E DUR F bR (B (NY-T 823-2004  F &A= Mepe &4l REAE &S o BUh
AR E . DIAHZ., Gk des, FREEIFIUE.
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EIpEE BAERERESE . BIE. RE. . B BR. EAEESE . DB NEY) KA U ) E

an

AilEE: R ERIC. . RE. B W RIERSLEER.

FRLEE . W B R BRI ) i B, F ) D) BB T e e L A

BRULE: Zehia. ik, RFIRNIE M4 BRmL, #RE.

JERR=. BUENE CRIENUE R R  FRE, HEEREE.

Ji52 1 2 =5 g /375 E2.<100%
1.4 BiE b ¥

RIS H K SPSS18.0 H One-Way ANOVA 4748115041, KH Duncan [K 2 5 LR AT 72 7 i 3%
PEREG . 45 BT IEHREZE (mean2SD) R, DL P<0.05 1478 5 3 M I Wik v

28R
2.1 HE YRS BN AL = 1 BE I R M

SRR 3. MERFHTLLEH, P HIGEARE 500 H 50 A AL, SHERIARE
(P>0.05) , {HZEA LA TRV 4= 16 213k 31869, LLxIELLE 269, JfH7E 28 HdF| 42 H kb bk
T XL, HACFRA VR RN i fe O s TR, SRR R E R AR, ZRARE, MFEVAE
Mgl .

F 3 AN[F)Ab 3 X RIS AR K BE IR R
AP 141 Ouig4) 1141 N \Ei| V4l

8 HikfAHE (g) 23045.4 22547.0 223+7.2 228+0.8 226432
28 Hid ik E (g) 1606467.5 1551456.1 1523473.9 1543465.8 1567438.7
42 HitAE(g) 3160+115.1 3092+197.8 30944121.7 3106+189.9 3186+184.8
8-42d 1= (@) 2930491 2867493 2871499 287895 2960194
S35 H 19 (g) 83.742.6 81.9 2.7 82.042.8 82.242.7 84.645.5
BHE L 1.5740.05 1.58+0.05 1.5740.08 1.58 #0.05 1.5740.10
et A 4 4 2 4 3
W Xt 45 £ (EPT) 459+15.35 446+16.32 459+18.64 448+419.25 468+17.31

e [FATHEE B b AN RS P RER R 22 57 8. 3% (P<0.05), MIFEE PRI R ZRAEE (P>0.05) . F&[F. Inthe same row,
values with different small letter superscripts mean significant difference (P<0.05) , while with the same or no letter superscripts mean
no significant difference (P>0.05) . The same as below.
2.2 YRR WX P S BRI

TELPDAE IS AIXG FB SE VERE R I L3R 4 il A i e 002 S0 X 2 5 M BE K 2 248 b, L LAk
r UL A, AU ARETIRAT . MR R RORE, KR TR I ERORIE 2, AT
PR, HERAEZE (P>0.05) , UMMM ST BB R 782 0AT . IR FAHN AR
WP PR RE Y, SAZ MIERERZERARE (P>0.05) , {HAAHE 5 fHfik, FLxFHEZIAK 0.19 N E sk R

( ) kil {ER M hitps://www feedtrade.com.cn -21-

www.feedtrade.com.cn



https://www.feedtrade.com.cn/

LR, i LR S REIX AN B (K77 R, BRI AL HE 5 L Hpl 4l v, HAh B4l A1 22 AR 3 (P>0.05) ,
X AT B PR HAR L= A 2, A REL 3G KBNS B . LR A (R 22 A 2 (P>0.05) , H
AbEE 2 LR S, HLEO B2 e 2.50 AN E 4R AL U BRI Il A RO s L Ao A€ AR R R
HOZ M FE RN, BMPLAGSHZ FESFARE (P>0.05) o BEULA GG 5 8K, HBLTFIE
WIE N RAKEGIATR R EKERIEMHR, SKEBE, KKFEBK, MPLKKRSHEZE R RE
(P>0.05), HALFE 5 F K, LA REZHAG 0.93 AN H 43 il o BRIVL /K e A0 B] 5 fi iy HL 5 HoAh 4H 72 = 2. % (P<0.05),
FoAhZH 2 [0 2 AN 22 (P>0.05) o PAIIY pH &fiE wT DAONTHT S B A8 AL BE 70, BUL pH, BRUL pH B8R %
IR 2R, (ARERANZRE/ANGERN, 254 BRI pH, BRUL pH SI7EIER O E 2 A, BRIk
THOT PR I U RE 0 — 8 SRS I AN K
T 4 R ACFE IR J8 S B Lk

AEH [ 4 Giggh) 1141 1IEE IV4H VA
Pl R (%) 85.72°°+1.23 86.34°°+1.04 85.40°+1.39 86.16"°+1.10 87.81°42.34
I (%) 7142.04 72.28+1.38 70.76+1.40 72+1.11 72.740.7
fEREZR (%) 1.0640.67 1.1420.30 1.0620.63 1.0120.61 0.8740.65
BEALZR (%) 20.98%42.43 20.25°42.38 20.81742.89 19.60°+1.30 27.53"+1 55
FLEE (%) 26.67+2.84 29.18+1.45 26.174.46 28.62+1.9 27.4442.77

LN RER 76.5747.01 79.3742.91 81.4542.74 75.2+1.93 79.9246.86

FEALEA € 71.98%°43.82 78.23%13.17 72.88%047.15 74.78%°35 89 68.88°49.51

WL K 2 2.13+1.22 1.3820.87 1.3320.72 1.505+1.73 1.2040.66
R 7K 28 1.92%°+1 65 1.12%°40,31 1.32°°+1.36 2.07%42,04 3.51°43.18

L pH 6010 6.17°40.26 5.58°40.20 5.83"°40.26 5.67°30.26

FRAIL pH 5.58°40.20 5.83%°40.26 5.67°20.27 5.83%°40.26 640
3k

3.1 T WG X YRS AR P BRI R

MM, AN YRS o ORG F B 8 RLE LG, SRV AR B s Fa i — e i e . X
5t R0 45 SRR AR — . B SR IN 300 gft REVpAE I, A AR T8 H R B AT H 1 1 ROR (P>0.05),
S RZEAR LG, 7E 22-42 HEEHY BUS W] 2 48 i P 2 H 3 SR PR IRRHA L (P<0.05) » B2 TS A5BVIRR sz i
=T H IR et XS A K eSS, Ho 0.290 = TR H i FR 4 80 fpefk o AR EE 3 SRR T ARG ith+ BRI
MG, MILHERECRE, 4 3 HiiK. Rice &L, 0.125 F1 0.250 mg /mL 7K fif 57 & AT i 2 4|
TP P27 3 i R 5 28 €00 57 A A1 1) 50 . GMIL A DA i I L AR R B I TE SR8 2R 7 i e Tz R, A 2% %%
UI7E 1 HW RS HARR AN 150mg/kg 1 GML, 41N 49d f5, PN 22~49d AR R 2R B35 m . H
JeutBIZEAE HARAN R DDGS /KPR InE A BRI 1~28 H s REE PR 2E Kbk e A1 50 i 2 (1 520 (1 56 %
. 1~7d, SHEERKERAMRMAGRECEEZR (P>0.05) , A HRRINALS FEH0A90 4 B2 T

( ) kil {ER M hitps://www feedtrade.com.cn -22-
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A (P<0.05) , HALMEE A 333.3. AR 1 BRI R 2 580 i T 400, 32 PN AE A R
SRR AR, H XS AR R, prl A s fleas, WAanmir 7Yl BT = .
3.2 HHYRE WX XS BB S2 1 BE R M

PRl BT AR N A S R 22 A S R s LB SRR B B 5 . I pH.
FROK I RERURE S5 D Y BB . LA UL pH S ILAIRWR S IEAH S, BR LIA) b 50 7E 1) e B B HR AR 2
— OV R HUH SRR, IR ARE T REXT PO PR AR K R SR B SE M B P R R RS . R = RO
FORIL, FEBSEVERETT I, TAARASIN 200 malkg A HLER AR i 2 & T B A BE 35 52w 70 H R NG 1)
WL FIBRILZE . B3R 4 ATH, AERiRlR . g, BR 7 ACFIRCRNS 22, HoAd 20 35 & T A,
HERAEZE (P>0.05) , HHRFINLAOMBIILIARCLEEERZRA RS (P>0.05) , EREUIKKFRLEE
5w HS5HAMAZE R EE (P<0.05) , HAHZAZERARZE (P>0.05) o HLA WAV MALH ST
FA B RPUER " M SARRE AR ST A fE 2 YERe A eE ES, BERAEZE (P>0.05) , HJEH
AT 5 R I A SR B Bl b FLAth i 28 45 20 5 J7 200 S Ja A U A %
4 ik

AT EE H R PRI FE RTINS IR RS i O 3 RO GRRLAS IR RS AR KPR RE L B R I BE
sEm . 25 REH], Toi WA K IR 2 B2 ERE, YRS oy M B 07 B 5504 300 A
EEI 2, RE R B BT ERMME T o U TR ks S s I 550 55 A B o Vi 5 380 RE AR BAR 47 1Y
BHRCR, I HAG 77 RACRELE T B I ksl .
S % R
(L1 = IR DU S N AR 7 i3 B O] AR GRE, 2020, 29(02):17-19.
[2] &AL, b RYDRE I FR3G A Lo A ORI FEREIR [9]. 51 M1 & 5, 2020, 44(02):1-3.
[8] ME#e, BERE, XM, 205 &L YRS AR [9]. & &1k.2019, 30(12):29
4155, i, Rk 2 ARSI AP RS A K RERI 2], | Akl 2019,  v.28;N0.235(12):32-35.
[BIZWNTS, PMERR, HHx & =T RH MBS X EKYERE. TR0 R BSEVERE. BT R Y B 52,
BIIE R 24[3].2014, 26( 2) : 466-473.
[6]RICEEL, PANCHOLYSK. Inhibition of nitrification by climax ecosystems.III.Inhibitors other than tannins [J].American Journal
of Botany.1974.61 (10) :1095—1103
[T, s23E R AT IS 7E 7 85 A8 vh i B2 BOR K AL BRI Fe itk e kAT 92 [0].2019.08.109-111.
[BIHEEEL, ¥, &EM, & HIRAR DDGS K-V &I FIX 1~28 H L5 ARG A KL RERISEE I FEmI[3]. 17
BTk, 2019, 40(09):20-25
[OTEXAITAR . =5 6025 = Fh AL 57 AL RS JUL DAL i 5 &% H -FABP 3[R 63k 2 BE () LLRe W 72 [D] KB i bRk 2, 2013:3.
[10]=i Kz, dkAH, FLERMRESE AR S S MR EM Y RS K MR s defad. Bartae. PO A A4
TRABAR I S 7 AR [3]. 2017, 29 (8) : 2923-2930
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A [E) RS SRR N 7K F XTI 77 I ARG KM EE
ZEMIETBLE K24 E3ZT4&% 4Tk 1«
(L7 Al Rz RS B, H 5 266000; 2.1 AR RAPOV IR AR A F, %3¢ 265600; 3.7 517 B &8
X &R EIRSS F 0, 75 2660005 41074 %E SRS ARAR, 440 253000)

FEE: AL B TEPR SR R INA R AKSP R R T S8 9% R RS AR K BE . G HLRE RIS AL
REMIRZIR, 9% 300 H 1 HIRZIRAIMPAXS A4k, BENLY N 6 4, M SANEE, FAES 10 A, [4
R, AAIMREEAE AR s 11 - VIZH 73 Jo) AR SR A RDR P 75 I 50 75 100, 125 A1 150mg/kg Fem kg, 146
W) 42d, R W] 1)1-20 HS, 11-VALARG 21 eI~ 2 A i 2 25 s 2 2% = T 1 40 (P<0.05 B( P<0.01),

IITZHANIV AL XSS5 H I A 25 T 1 41 (P<0.01) , I1-VIZURLE b B 28 sl B BT 1 41 (P<0.05 5§
P<0.01) , . VAR ELHKEZMTVIA (P<0.01) ; 1-42 HEs, VAR 42 HIBH -k E B E
T T4 (P<0.05) , WHRSTFHHMEEZEST 14 (P<0.05) , WHRELEZEKLT I4H (P<0.05) .
2) BHZIAIARGPEFEH VR IRIESR BN s A e w25 27 (P>0.05) . 3) 21 Hkely, V
2 AN I3 B A B (T-SOD) i 14 i 25 il . 2 & T 1 -1114H (P<0.05 5% P<0.01) , VIZLPIME I
& T-SOD iR Em T 1 44 (P<0.05) ; I1-VIAH XS M iE A M H KL E s (GSH-Px) 175 14 5 25 il
BERET T4 (P<0.05 8 P<0.01) ; IV-VIZHRXSMIEN —F (MDA)FENEEM|KT 14 (P<0.01) , V

ZH RS ILE MDA & & 50 35 Bl 5 2 T 11 4H L T4 . IVAH AT VIZH (P<0.05) . 42 H 3, VAR IMNE T-SOD
EERE, DEOWEEST IHMIA (P<0.05 8 P<0.01) , IWHMVIAEZST I 4 (P<0.05) ; IV
HIAXYIME GSH-Px i& B 2m T 1 4 (P<0.05) ; VAR VAHRYIME MDA & & 2 sl B E KT 1 -
T2 (P<0.05 8% P<0.01) , ITIZHAFNVIZH &2 8ibk 5 KT 1 40 (P<0.05 B( P<0.01) ,4) [EHSHTER, T
AN N 95.25-105.00mg/kg FERAG I, RIXSAEK AT (1-21 HIS) AR MREEEE: WM
105.83-115.00mg/kg Fp ks, ARG AE K4 (1-42 HIE) KRS B AR BT AL WL RS f A O ke K o
WK, AEKETHACN 151.13-205.60mg/kyg, A=K (22-42 Hi%) v 93.38-158.57mglkg, 25 ik, fE1H
R RIS B 7K ST PR R RS i AT 5 1R T O IR P XS AR KR RE AP B A LA, Tk b ks vt B TR b
JKF>N 105.00mg/kg,

JORRAE] . MRS, BPANE; AKMERE RIEHLEE: PLEALMLAE

RS S816.7 SCHkARIRAL: A L H 4T : 1006-267X(2021)03-1408-10

AR, B IAEYRS AL s A 7 vh BT 0 RN N 408 H s %2 . AR RS e — ZORIE T HEYI A
M. 25, REURSERAERBE=Y, 0 TFEBAN, RN R TR E, BAREsSHYE
TR S ATEA TR [1-4], A E RN AR R R BN, T E Rk E N MO 7B s .

7~
4
pee
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FEARG I R HORIEAN R Ly B 2%, FTATHRESS 5+, AR i AT 3000 2, 1 B p stk
K FERS RTINS RETREA S YI[4] - AP il e A B 3 5 2 PRI AR T A5, AR il AR K
BT 20 4D 60 4RAC, AR iZ[5]. ALRIRGIH L E M L8-ME i L T SRS ISR T, I RIIE
W EC B G T R ZhRL6], A A RIE AR T T LUOE I 7 B Pk B dy i AT T80 SOEREIR 7] A SRS A
JHIPE i ] B 5 R AT A I P F T D B, RTROE 22 T R iR AR D7 [5.8-9], HAt s mfrI AT 7T
e WLARIE o PRI, ARS8 B AR U & 18- R Jibi  70 AO RS AR I X 8 9R PTG AR PR RE . S HLREAT BT

SEACHLRERISZN ,  DUIYISRAS IO A XS A A I BOR S & BN, D R SR BB iR 4K e

1 MRS HE

1.1 R R

TR Y ot fE LD R A ] SR, DAVBRORR S 4 R
SR AR O SRR I, R RS I >5%, LB
YRR 1.8-HMfi, & E>85%.

F1 EfARARREFKFE(XTFE)
Table 1 Composition and nutrient levels of

basal diets (air-dry basis) %

1~21 B 22~42 Hi
1 to 21 22 to 42
days of age days of age

T H

Items

J5 8} Ingredients

1.2 R EIT Ek Com 59.30 61.00
#k 2 Wheat bran 0.20 0.20
REGEAH 300 R 1 H ﬁ@%yjfﬁbﬂ(AA)ﬁﬁ;ﬁ SREIAECYN A Soybean meal 24.40 22.00
. . ) ) KA EH Corn protein meal 8.40 8.00
4, BENLY N 6 A, BHRSAESR, BANESE 10 8. w8 oil meal 2.50 4.50
. " s L-#8iR L-Lys 0.50 0.20
Iéﬂj\jﬁr‘aﬁéﬂ, /l:ﬁ]uﬁ‘%%ﬁ'ﬁﬁ’fﬁj*a,ll-\/léﬂjﬂlﬁgﬁéﬂ, %%UE% ])L-fﬁi&{ﬁi} DIL-Met 0.20 0.10
§ R AR E 5 CaHPO 2.30 2.05
F=1 3 z ik 1

fili AP AN 50+ 75, 100 125 A1 150mglkg AUMpbAsm. o o oo o 6
SRS . frik NaCl 0.20 0.15
Liﬁi"u,ﬁ 42d IRk Premix” 1.00 1.00
1.3 R FERMERER Al Total 100.00 100.00

# 57 7KF Nutrient levels®”
WXER A 3 29857, 7R 3 R B AOK, &R Rsee ME/(MI/ke) 12.59 12.94
. B HLEH B CP 21.56 20.10
2P AR ) 7 7 B R A T 5 Ca 1.00 0.86
- o . BB TP 0.68 0.62
ﬁﬁ%ﬂ%&%ﬁﬁﬁﬂ“%&d 7 Eﬁ?ﬂ%ﬂﬂﬁ?%ﬁﬁﬁﬁﬁ EHiFR T NPP 0.52 0.47
T 8 3 e fte o e T ST HAER Met 0.51 0.41
AT AL YUt SO R TS % i (LaSota # R Lys Log 0.08

+QXL87 k) e, 14 HER K e 77 kAT XS 1% G
925 BRI v 2 1 (BBT BR) Fusie, 21 IR K IR & s R 7
FRHEAT X HT 908 375 92 1 (LaSota #k) S 5 (X B #9085 5
A TREARAF]). ZALAR S NY/T33-2004 (X517
PRAEY EFRARUERCH], R E FRK T L L.

1.4 fRhR i 57 vk

1.4.1 KR

1) TR Ry 85 T v ] AR 42 {1k The premix provided the
following per kg of diets: VA 10 000 IU, VD, 2 740 IU, VE
10 IU, VK, 3.0 mg, VB, 0.50 mg, VB, 9.0 mg, VB, 2 mg,
VB,, 10 mg, - folic acid 0.20 mg, J& SEEEN% nicotinamide
35 mg,{Z ik pantothenic acid 10 mg,Mn ( as manganese sul-
fate) 130 mg,Fe (as ferrous sulfate) 80 mg,Zn (as zinc sul-
fate) 100 mg,Cu (as copper sulfate) 6.50 mg,Se (as sodi-
um selenite) 0.30 mg,I (as potassium iodide) 0.4 mg,

2) LR T 5 RSB O S, LA S
CP, Ca and TP were measured values, while the others were
calculated values.

Al e R WIS 20 RANES 42 K, DLE RN A RIS HEAT AR, AEFIC R AP BCR

. THE 1-21 Hilg, 22-42 Hi%Je 1-42 HReHIFH HIGE ., P HREEMEIELL,

1.4.2 S EMLAE

QF) {7 4k {5 02 https://www.feedtrade.com.cn
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1.4.2.1 15 B iR
FRIF 42 K, NEHEELHBFEERY,
PRFF KR ML, 4000r/min B0 BTG, -20°CA R o SR FH I 556 - I &0 1) (H A= HI) 156G 0 L35 5 3

FEHUAR AN [10],

1.4.2.2 Rl B IR HL

TEGEE 42 K, MRRHREERE S PR E RO PR SR E A 1 R, SRS, A
WO REEANE, HEDIFRE, THE S dv B s, S S B EL (glkg) =% EE (@) NHfEE (kg)

1.4.3 AT BESR bR

TREGEE 21 R, MBS EREGPFENI 1 RG00ERIL; T 58 42 K, AEHBES R 1 X
AR, 375 54 7592 ) 1.4.2.1, %) TECANSPARK B bRAX S 12751 &l 52 1L 375 i A 5 AL 7 B A b il
(T-SOD) .« At M E Ll (GSH-Px) i1k & i (MDA) & . W& A f st A T
FERF ST

1.5 BE L ESGTHH

SHRSE i d K Excel2016 ST RIS AL EE, SR SPSS20.0 #4317 AR 3 25 Mt
(one-wayANOVA), K Duncan Kikidt4T 400 £ E LA 2 5 B Wi, 4R LTI EHMEZE"RR.
P<0.05 NZEFWZ, P<0.01 NZERWEE . KH Excel2016 FAFHEAT ki WHRE A I K P 5 2808 2 18] () — %

BV E P A S EX M

2 R 540

2.1 75 [R) RS G TR 8 0 7K ST o PRI A KA R ) R

AN TRV AR AR S AN D0 7P o PR AR K ME RE B B2 L3R 2. FRER AT, 1-21 Hg, T-VAHIARG 21 HESEF1
AR I 2 B I 2 = T4 (P<0.05 BY P<0.01), TV RIS P35 H I fe s, T-VIZHPIXSF3) H 3 8 2 (0] i
2 5(P>0.05), II-VIZ 2 B EAZH I T 14.10%(P<0.05). 19.00%(P<0.01). 19.60%(P<0.01). 14.17%(P<0.05)
F110.79%(P>0.05); %% 4H A1 XS - 45 H K43 80 5 3 22 5:(P>0.05); 11-VIZH R} 2 L I3 25 5l 2 5 1K F14H(P<0.05
B¢ P<0.01), IVALRIE K, ARz, M. IVANEZETVIZ(P<0.01). 22-42 HEk, IVALARY 42
FI 4 I 7 24k 8 2 2 1 F14.(P<0.05), 4541 [R] PRSP ¥ F 39 2, S HR & S AR) E L 8 235 22 57+ (P>0.05) .
1-42 HiE, T-VIZ RS2 H 38 A F R & 1, APVl B 2 & FI4(P<0.05);11- VIR & LK T

I, HATVA R ZK T 14 (P<0.05); % 4H [A]~F35 H >R & 8 JC i 3% 7 5 (P>0.05) , B & F RS T s 7K ~F 1 7
B, 1-21 HR A 1-42 HES XS F3 H G 8 280 B S R @S, R U 20 R ETHREs, 7
BB RN BH S AR R VIS N K 5 AR KPR REFR AR ) IR IR A 43 A 45 B (3R 3)F B, AR Hh ke DA il RN /K

=

¥4 734 95.25 11 105.83mg/kg i, 1-21 H k&A1 1-42 [ XS R 3R 75 8% =13 H 3G 3, 4351 24 38.00 A1 53.879/d;
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Crannis 5=

Focus on green farming forerunner

TR R R T R I 7K SF-43 591 9 105.00 A 115.00mg/kg B, 1-21 H AL 1-42 H 63 PIXS T 3R 15 5 R L,

S8 1.24 1 1.55,

R 2 TREAEBHE R INK T3 A 36 & K AE R R0

Table 2 Effects of different supplemental levels of eucalyptus essential oil on growth performance of broilers

TiH 415 Groups

Items I I I I\ v Vi

SEH R E 21 Hi# 21 days of age 681.45+48.86™  771.10+85.51*"  802.05£58.83%° 806.05+10.8™ 771.20£31.73"%  749.90+53.45"%*

ABW/g 42 i 42 days of age 2 117.77+9.13" 2 224.95£63.06™ 2 214.48+55.07" 2 267.93+54.31" 2 218.98+50.85" 2 206.32+163.86"

_ 1~21 Hi% 1 to 21 days of age ~ 31.69+2.44™ 36.16+4.28"™ 37.71£2.94" 37.90+0.54"° 36.18+1.59"% 35.11+2.67%%

T{i?(j%) 22~42 Hi 22 to 42 days of age  68.40£2.27 69.23+2.06 67.26%2.00 69.61£2.47 68.94+3.27 69.35%6.53
1~42 A 1 to 42 days of age  50.49+0.22" 53.10+1.54" 52.84%1.34" 54.15+1.32" 52.96%1.24* 52.654.00"

A RER 1~21 Hi#% 1 to 21 days of age  46.33%3.71 48.11£5.73 48.42+4.10 48.06+2.74 48.02+1.56 48.69+4.40

ADFV(g/d)' 22~42 Hiir 22 to 42 days of age 124.78+12.20 124.57+9.08 120.98+7.05 126.25+13.73 128.67+2.71 122.00+10.53
1~42 A% 1 to 42 days of age ~ 85.18%6.11 85.07+4.60 83.50+3.52 84.82+6.58 86.28+0.86 84.49+6.76

_— 1~21 Hi#% 1 to 21 days of age 1.46+0.03" 1.33£0.02%%" 1.29+0.09™ 1.27+0.07* 1.33+0.04%%* 1.39+0.03"

iﬁj B 22~42 Hif 22 to 42 days of age  1.83%0.21 1.80+0.13 1.80+0.11 1.81+0.14 1.870.11 1.7620.10
1~42 H#% 1 to 42 days of age 1.69+0.12" 1.60+0.05" 1.58+0.08" 1.57+0.09" 1.63+0.05™ 1.61+0.06™

[ AT B8 A AR AR )N G “F B s 56 R 25 5 AR B3 (P>0.05) |, JASRA /NG “F B R 22 57 1.3 (P<0.05) |, JAARA [l K5 8 7R 26 5t 8.3 (P<0.01) , T,
In the same row, values with the same small letter or no letter superscripts mean no significant difference ( £>0.05) , while with different small letter superscripts mean signifi-
cant difference (P<0.05), and with different capital letter superscripts mean significant difference (P<0.01). The same as below.

R3 REHEERIOKTES £ REEERNTREESTER

Table 3 Quadratic regression analysis results of eucalyptus essential oil supplemental level and growth performance indices

WH R P . E&iﬁ?[ﬁ)lﬂ/kill AR
Items Regression equation P-value R Optirmal, supplemental Thie:best
level (x)/(mg/kg) effect (y)
1~21 AP H T ADG from 1 to 21 days of age/(g/d) y==0.000 7x*+0.133 4x+31.644  0.003 0.977 5 95.29 38.00
1~21 HIEKE L F/G from 1 to 21 days of age y=0.000 02x*~0.004 2x+1.464 6  0.005 0.972 0 105.00 1.24
1~42 HIEFH H B E ADG from 1 to 42 days of age/(g/d) y==0.000 3x*+0.063 5x+50.512  0.040 0.882 8 105.83 53.87
1~42 HAEE I F/G from 1 to 42 days of age y=0.000 01x°-0.002 3x+1.687 0.070 0.829 8 115.00 1.55

2.2 7 [ R AR ih I 7K T SoF PRI XS S BEHL BE A S
AN TR REARORE ik AR N 7KT X5 PRI XS G BEHLRE RS2 LR 4. R AT R, T-VIZH AL I35 3 s i et s it
JIEFEHOR 2 IRFEFR B M 5 T 14, (8 %4118 22 5 AN 2. 3% (P>0.05) -
|4 R R AR 0ok T 3 P 3G S AL AR B RS0

Table 4  Effects of different supplemental levels of eucalyptus essential oil on immune function of broilers

TmH #15 Groups
Items I I I I V W
ML 7 A S T A S A
Serum Newcastle disease 7.00£0.71 7.20£00.45 T.80£0.45 7.00£0.89 7.40£0.55 T7.60x0.55
antibody titer/log2
1
MR A1 2 1.76£0.53  1.90£0.23  1.9320.45 1.95:0.10  2.00£0.56 1.87+0.24
Spleen index/({ g/'kg)

PRV SR

047 +0.02 0.45+0,01 0.52+0.04 0.57+0.24 0.50£0.05  0.49£0.03
Bursa of Fabricius index/( g/kg} ‘ e ‘ ?

2.3 AR R RO ih A K ot IS ST AL HLEE KR TR
ANTEIREARRE il A8 KX PRI RS AL RE RIS L3R 5.t R WT R, 21 A1 42 Hiel, PRSI T-SOD

T PE BE R BRI A 0K T ) BT A, 21 B, VALRAIXSMLE T-SOD i 14 & 2 nli bk & 2 & T1-T4H

G

kil {ER M https:/Avww.feedtrade.com.cn -27-

www.feedtrade.com.cn



https://www.feedtrade.com.cn/

(P<0.05 5% P<0.01), VI &3 & T144(P<0.05);42 HEH, VARG T-SOD i sy, 38 Bl E 2% &

FIZLFIZH(P<0.05 8% P<0.01), TVZHAIVIZL & 2 = T141(P<0.05), 21 A1 42 HEE, T-VIZL AR IME GSH-Px

AN FI R R i T I, 21 HidWE, 1-VIZH &3 8%

22 5 T14H(P<0.05 B, P<0.01);42 H#AH, IV EZ

T

B TI41(P<0.05), 21 A1 42 HEAH, I-VIZLAXIME MDA & & AR TIZ, 21 HIRE, IV-VIZHK

B ERTI4(P<0.01), VAR, S %E 7MW E#(P<0.01), SIIA. IVAMVIZ % F 5 3% (P<0.05);42 Hik
i, IVAARIVAL R 2 5 5 35K T 1-1041(P<0.05 B¢ P<0.01), IMZHATVIZLE 2 stk & &K T141(P<0.05 =X,

P<0.01).

F 5 RREEBHE BN R GRELIEERN RN

Table 5 Effects of different supplemental levels of eucalyptus essential oil on antioxidant function of broilers

WH Hi 415 Groups
Items f:?; I | 1] IV vV |
- . 120.72 122.65 123.29 127.18 . I?:S.ﬁf)l 130.87 |
Jl;'g‘ o +6.94" £7.034 £4,95" £8.69""" +3.42"% 4,16
T-SOD/(U/mL) 42 132.26 137.02 140.08 144.25 147.30 145.78
+8,30" £8.9445 0,007 +14,354F +5.80% +£2 00
. o , 866.21 999,66 1029.18 1 040.27 1 105.20 1 080.38
gl[?t R L o A 2 £72,45™ =44, 9" +30,32" +64.15™ +126,7" £38,79"
GJ;E_P /(U/mL) 19 058,60 1 000.06 1017.02 1 (M8.62 1 037.44 088.78
+44.38° +£55.82% £60.39% +31.82" +51.08" +£50.84"
" 6.61 6.24 554 5.50 1.65 5.46
o £0.63% +0, 728" +0,562° +0,444%° +0.73% £0.28%"
MDA/ nmol/mL}) 12 7.04 6,68 5.97 5.50 5.11 5.79
£0,55% +0, 63 +(), 75 +0,74" +0.31™ £0),38"0
x6 ERRERRMNKFESREUVEEERNZXBEIASTER
Table 6 Quadratic regression analysis results of eucalyptus essential oil supplemental level and
antioxidant function indices
i H HiR e P 2 ROEWNKF R
Items o Regression equation P-value Opanmlaupplenencd  Fbest
of age level (x)/(mg/kg) effect (y)
A K A A 21 y=0.009 6x°+2.901 7x+868.28 0.007 0.96 151.13 1 087.55
GSH-Px/(U/mL) 42 y==0.009 1x*+1.699 6x+951.94  0.090 0.80 93.38 1 031.30
BB A LB AL 21 y=-0.000 5x*+0.205 6x+112.50  0.194 0.81 205.60 133.64
T-SOD/(U/mL) 42 y==0.001 2x*+0.333 9x+122.71  0.045 0.95 139.12 145.93
[ 21 y=0.000 2x*-0.058 5x+8.596 0.126 0.75 188.00 4.96
MDA/ (nmol/mL) 42 y=0.000 3x*-0.075 9x+9.726 0.087 0.80 158.57 5.44
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B & R RS TS IS T, 21 A 42 HER IS IS GSH-Px l T-SOD v 435 R BLE T LR G T
Fekad, 15 MDA & &N £ IEET IR EFHES AR M s 7K S ht s LREFR AR I — X |1 A 53
M ek B (FR 6)FRIH, Tk Fp RS BRRG i A9 7K 743 514 151,13, 205.60 1 188.00mg/kg i, 21 H # ARG A 3k
15 5% 751 L35 GSH-Px A T-SOD i 11 DA K 5 E ML T MDA 25 5 FlAR A R A vt R0 I 7K 74 1) Ay 93.38.139.12
A1 158.57mg/kg I, 42 H# RIXS AT 3R 155 5 L& GSH-Px Al T-SOD i% 14 LA K i {K I 5% MDA & &,

318

3.1 AN [Rl ARG TR 7K S 3 P RS A KA BB R el

PEHRIE, RIR L.8-FeM N AEAET 200 RFPRIREDIFE A A, SR RIET R 7 B AR DL AR R v

&

M

32 A R 70 [11-13] X R AR EE[ 1410 FE R T, DR S N 35 2 s T ) i T 2 K RE TG 6 255

i, Mueller Z[15]BF 72 &M, FAARENIN 0.150/kg I E B & AIRKEF R, 425 2 W 308 PINS A & Ak}
AL IR I3 R D S5 (1] T SR W, R TR i N0 B LA R e ) S B R e 22-42 HS AR RS P38 H 6
BEARAR} 2 Ll Mathlouthi 25[17]0F 7 % W, ZEffiiaPiR sh %0 100mg/kg 1R 4% il (2 49.99%I1) 1.8- 4% B fix)
50mg/kg 2ki% 75 M 50mg/kg 4- E kGRS ). 1000mg/kg TS RS (R A RS A 1.8-He
FiR) > PAIXS A B N ERDR) A A 3 R 38 6 2 v T RS I 0 R A, A P SR & ) T A o0 HR AL (R i 4 2 2%
TRAEKT), PRI Lok i 28] AR ARAE KA 772540 A2 35 Nameghi S5 [18] 4538, A /K i i
150mg/L Y& it (E BT ARG Tl o T el AT RS AR il L) T S 2 R v S I 308 PRI f) A K E RN L AL
#;Al-Fataftah ZE[1914iE, SXTREAIAHLL, 78 AA RIXSIR K HEIN 100mg/L IR SE I RE S B 25 52 =
PRI, FRCRNE L Barbour S5[2010F 78 R W1, FE R K A N 32 ZE R A 18- R AN o R 07 1A e B A
TR KT RS ) T R T IS R A K Mashay ekhi Z5[20] BT 5T B, ARV AN 0.5% f1 k#2325 42

= 7 2 308 ARG 26-42 HEAFN 1-42 H & FIARBE 8, FRAIK TR L, AR50 25 KB, 1AAR 8 in 50-125mg/kg
(R B0 ot T S 25 R i 1-21 H R RS [ P28 H 8 B, S 35 PARIOR) B LU TR I 100mg/kg A4 bR v AT S 2
5 1-42 HR S P H I, B35 RO L, AR I6 BT F ARG T A0 2 B4 o 1.8-R i, AT RE A2

NGB S AE KRR ) BRI, AR AR KA LA REdE— 2D i 5.

3.2 AN [F R RO a5 IS S e L B8 1 5

Yo 55 2 BT AR ORI B XS S S ThRE R bR 2 —[22] AR A2 [ 23] 7 6 B, 11 LA i & 1 RAE XY
(PO R AR H,  (E AT 8 B %K Nameghi Z5[18]tHIRIE, FE&E DK E B A A AR RORE s K3 &,
T 308 PN I I A B % LR R MER K, IR H SOK AN 150mo/L A . T AR T G
TRAAG T B B B R = T % 17 308 PR il iR Ak FC FE i £ ; Mashayekhi ZE[21]0F 50 R, TAARE D 0.5% 4%
W m E P 7 B W 308 ARG L IRIEFR B RE AR SR [24) W R W, MRS (RS . A5 . 1 A
TER . HEATAAE ) SRAFI(EZEHTER. LR, SR &L E SRR AL 414 AT S R iR e Bl &
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JRLE 4 2500 S 35 ), AR 45 AR W, TRRVS N 50-150mag/kg A% Bk il AT 458 PR RS I 4 B V5 IRFEFE L
AL IR PSRN S & T B4, (HTEgiih R R 22 R B3, I AT e e AR50 o F AV Ik P&
1 3 25 5 v B IR GeRAR R T R, A M ROAS s LA S AR (5 R S AR LA etk — 2B AL,
3.3 AR R IN KX RS TR HLEE KRR
WETCREL, ARSI BAT BRI ST AR, T LA B8 S B2 3 S 4R U T A 5[ 22] , 2255

[25]HF 58 % B, {8 200malkg B SR A MY T A My R PR I 2EL AP AR Tl T DA R S5 AR v AU XS 1ML T-SOD i
PR AR [ 1418 5 22 W], 150mg/kg FRORKIE B kg i i 35 48 7 50 s 09 I3 GSH-Px Ml T-SOD W&, W3
B 7 3% MDA & &;Mueller Z:[1515F & B, AR 0.150/kg 1220 2R 2. 7 B & MR E R il
AR 2 308 AIXG 2 A AT Trolox & Hiseibie )y, FHsb M8k e (Fe2+) & S FF ki o id 4
AEAE T Ahlem ZE[26]8F S8R B, TE/NBRAKOK HR R ke SR U, REAS B o A0 I Hp i S840 UG . T-SOD

1 GSH-Px (K351, FRAGHE 5 id S Ak /K 7, EI-Ghorab Z5[27]10F 72 % B, K /K RS 2% 083 M Ar e vp S B
R PTEAROR B3, RN RRPUANT, bbb, S, 1.8-4h . AEMN AT B- IR I 55 120 AH B W [F) AR
H, BEFE 47 R 15 P S A VG PR [28]; TG b & A /D 2 18- AW i 1l 73297 1T Wk T4 vl BE 6% L 8 Rl L&
MUAZ IR F E2 MR AT 2(Nrf2) & FAZRIA, MI$E mbra (g 14, BRI LIRSS AL 353145 [30], B A b
K T X RS B AL WL RE O B2 M SO HRIE 5D, ARG 25 R I, T RN I — 5 5 AR RS Tl S22 25 BRI T TAI RS
3% MDA Zr&, B335 A MLIE GSH-Px Fl T-SOD JEPE, 31X 13 B M kS 1 Be % 42 2 e hi AL BE /7,
3 R P A A B T 2 AE AL A it — P AL,

4 &

4,1 TETRPAR A N AT B /K S A A PR VRl R 35 5 e TR 5 SR AU AR K BE RN P AE AR L BE,

4.2 FAARVR AN 50-125ma/kg R b kS T B SR B 1-21 FRRPRSAE Kk e, ARV I 100mg/kg b
AIE 1-42 H 4 XS 345 B R 1 A2 KA RS AR VR B 50-150mg/kg A s il 2 258w 21 H S RS H AL HL
e, TRPRLTN N 75-150mg/kg A2 bR i AT I 25 e 22-42 H R RS HTEALHLAE FAR SN 50-150mg/kg F4A ks i

AR e IV G B 2 B R B LTS BT I AR AN (R a3

4.3 GRS RERG M, TETR PRSI R AR RS il & B InK-~F-79 105.00mg/kg.
2530 IRIEA IR, shabug
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HARFRMEYRIY (AR RS MERER AR A2

BURPIISAE 3 — AN TEise S, AR 7738 ARSI R ARG I A7 2R, 3 25 FR SR 1)
KPR R R RN A BIX P HAR, St — A RAFRTANG B R St .

BURHI ARG bl NBATR O T EARTE M IR IR 8 J A PO 2B K I8 7y (B NIBIR I RS, 5
AR L E T %, B BB RIS A S bR . ERXGEA A TRerh, WA R D4 R
MO EE, OB R A7 1R B s A . Bt LA ZESCit— NN B Bk, B XS A 4 e
I SE A 5 T M) 2

PRI XS AR R

DUCAIXS FIRAIE 2 BA R s AR R, fERIA (42 Hilk) 1S W1 A B/ 50 f5 LA b XS]
AU, B T — AR IR . R LR AN S0 XS R STIE AR ACE, CRUESEENTS A
R B R AR A ARBR A R AE BRI AR 1 NS I e A R IR 3 T ARG s 0 TR R

PYARLY

BUEBORIRE I RIEXS R T, O S BRVEE A I — % . T ARG 55 ARG PR B A%
EfZES, IR ARG E R, XS PR &5 OO — A AR R T

FARAT R R XS A T, T 52 31 PR A IR AT SRR A A PR

1 IR G IR (IS RN, X PRl e, (ELR Tl R A i, RO Tl 97 o S G 5 IS FERLE 2, I
T AR A 03 T T

2AE FHARIISRATE TR ARG, SEIN PSS S B A S o 3 TR AR AR A AT R, R PR i R
EN LT

3. FE ARG DLy T AR R T 58, AT DATSCGE R PR i R

IR, 2 MWD PR ThRETE Ry JEUoRE (R GRS PO DIRENE &7 AL =2 1
ORI DURHE AR 2 e A s . YRR T UIESE T B S YR M MPTE ShAe, LA thRET, AEYRGHE
EHUEAACIERT, 7T LLBA I 50 A8 AR A 5T

N T IRFBURKRG A= S, A e Y S U bR A IR (Biomin®P.E.P. MGE, H{#5)
N T BRI HAE XS AR A R 38 A5 9 7 T D RE,  BEAT 1 RIR AT T . IR AE — MR IR SR A e EEAR AL T A
RESEAT  ARAE R IR RER > B AL, Xk 2L DR AL IS A v R ok ELRR, 6 2 A RIS R b R R A
UNINT 1009/t FOREIIR N . IR IHIA] S 0-42 HES, MRy 3% H HER .

‘_H

4
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Final body weight

3200 IR

(2

3050

3000

2950

2900 -

Control PE.P. MGE

Kl 1.Biomin® P.E.P. MGE X 403 A X H A= 42k ) 0021
Wk 1 fos, R HRARMIREN 42 HEMAE, (R RIGAMHIARAE, @2 BAmH T 2%,
XANERFY, PRSI AEKIE BRI A — i e s ], 17 XA AR K R I s 2 i 4 o) B R
P T 1 T A R AL R SR S T o
Bl 2 (45 TR, AR B B 4, 7T T ARG IR Rl Ak 28 0 TR 3 o) el « 1X i 4H FCR
MIZERAKK, FAXHRL4LR) FCR HOAMRE T .
X RRZH R TR s M AE e (1 3D, 2R ARG R ARSI A . 1A ISR BB 4, Ex)

BALHLBRAIC T 50 HIBEHIZE o 3 BTRLADAR U T PATRS) 2 ek A K A8 e T 0 W ) o P A0 PR )
Feed conwersion ratio Mortality (%)
1.695 1.69
1.69 10
1.685
1.68
1.675 8 7.69
z 1.67
g 1.665
2 1.66
o> 1655 6
% 1.65
D 1645
— 164
2 e 4
1.63
1.625
1.62 2
1615
161
1.605
16 —_— 0 — —
pagisEaih P.E. P.MGZ 2 pagicEieh P.E.P.MGZ 41

P 2. Biomin® P.E.P. X i3t A XS TRk 5 4k 26 s o1 K 3. Biomin® P.E.P. {3 A XS AL i) R (I R
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Hilr 2, WL KRR TIN5, ERFR TR T A SCERUR, RIS H i B osE
TP g A TR A R . A, RIS AL XS BRI BE P AN PE S AN 3T A T I B GE
1. Biomin® P.E.P.XJ T A M XS A il Jo 4] e 3 2 SR

_ 4.19 4.06 3.58" 4.08 4.02°
_ 4.38 4.52 4.12° 4.04 4,500
_ 4.90% 4.50 5.28 4.64° 5.00
_ 5,122 4.88 5.72 5.60° 5.46
_ 0.07 0.09 0.08 0.08 0.08

ab 5 i 3% (P< 0.05)

I BT A SRR, BRI AE LA BRI TR 25 AF T SRR S A P R BE XS R, FEVSIN T AE 3R ALY
WA CEEE) J5, WiLRRSEE AR E MR R . YRR KRR B R SGE T XS
BBt R, XRWAMEEIACRRTR AT, SRS LR R IE AT, 25 XS AR 3 i R A T
Ky TN T RS R L — e R PR A T 2k . BEFR A RN, MR LA I A g
BT RE AR AR, RN IS 7 XS A 5.

ERSENABERNBRNMEERERVEZNRDDIRE L ERR

BB HB: B FOLE XS BRA I — 58 FLl 0 & AR R AN B 8 i e T B AR A 38 DA S b v 1) PR R A= 1 5 i)
%52 R UARNER i
R ERIR: hRENA IR, BRI, MRRE LRI RZR R AR A B —FhE U
FERRI. ZHEBHAAETCT R CHRAA D
WY B AR A2
YEcE . 18 HRAg A& 360,000 K AN, SKERPANAH, FEANAEEE 9 MRXG S, B 20000 A XS
SR . Frifk HoR+4E 75 JE L& R 10ppm(0-21 K)+B 4k 5 2 16.5ppm(22-42 K)
RIGAH: Frifk HAR+EH & BEIK (209/1000 HAG/ZE 0 KD +H & EE 1kg/Mi(1-21 K)+H LR 1kg/Mli(22-45
)
IR 45 K, EEEAM: 3R
R4 R
LY A& = RS SR
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Figure 1. Average body welght (kg) at the end of the trial
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Figure 3. Average feed conversion ratio for the whole trial period
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Figure 4. Percentage mortality
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Figure 5. Percentage carcass discards
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Figure 6. Days-to-market
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Figure 7. European production efficlency index {EPEI)
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Figure B. Percentage of cecum samples that tested positive for Salmonella spp.
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PoultryStar® and
> Biotronic® Top3

The efficacy of PoultryStar® and Biotronic®
Top3 in replacing an antibiotic program and
reducing Salmonella spp. occurrence in the
ceca of broilers on a commercial farm in
Latin America

Location: Field trials, Latin America

Aim of the Trial

The aim of the study was to investigate the effect of using PoultryStar® and
Biotronic® Top3 on performance parameters and Salmonella spp. occurrence
in the ceca of broilers on a commercial broiler farm.

Trial Design

A commercial farm in Latin America was used for the field evaluation.
18 poultry houses were selected and 360,000 broilers were used in the
evaluation. Nine poultry houses, each with a capacity of 20,000 broilers,
were used per treatment, giving a total of 180,000 broilers per treatment. The
poultry houses were equipped with automatic feeding systems and water was
supplied ad libitum. The poultry houses had lateral, roll-up plastic curtains
and used recycled litter, a common practice in Latin America. One-day-old
male broiler Cobb birds were used. A description of both groups is shown in
Table 1.

www.biomin.net BIOMIN Trials
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Biotronic® product line

Table 1 - Study Design

Broiler standard formulation (SF) + Virginamicin 10 ppm (day 0 - 21)
+ avilamycin 16.5 ppm (day 21 - 42)

Control

The birds received a pelleted corn-soybean basal diet

Performance parameters

The following parameters were measured and calculated for the total duration of the study:
e Body weight (BW)
e Average daily gain (ADG)
e Feed conversion ratio (FCR)

e European Production Efficiency Index (EPEI)

Salmonella in ceca samples

At the end of the production cycle, 20 birds per poultry house (a total of 180 broilers per treatment) were euthanized
and ceca samples were collected for the determination of positivity to Salmonella spp.

Results and Discussion

Performance parameters

Figure I shows an overview of the average BW of broilers in each group. An increase of 4.85 % (+0.15 kg) in average
BW was observed for the BIOMIN group (BW 3.24 kg) compared with the control group (BW 3.09 kg) at the end of
the trial.

7~
Body Weight )

3.50
3.00
2.50

2.00
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0.00
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o

Figure 1. Average body weight (kg) at the end of the trial

www.biomin.net BIOMIN Trials

ﬁlﬂfﬂkr%@ https:/Avww.feedtrade.com.cn

www.feedtrade.com.cn

-39-


https://www.feedtrade.com.cn/

SR #D %

Biotronic® product line

Average daily gain data obtained for the whole production period is shown in Figure 2. ADG in the BIOMIN
group was 72.48 g, which means an increase of 6.49 % (+4.42 g) when compared with the control group (68.06 g).

Average Daily Gain )

75

g/bird/day

50

w Control mBIOMIN

8 7

Figure 2. Average daily gain (g/bird/day)

Figure 3 shows the average FCR for the whole production period. The values are corrected for mortality. The FCR in
the BIOMIN group was 1.56, representing a reduction of 7.69 % (-0.13 points) compared with the control group (FCR

1.69).
( Feed Conversion Ratio 1
1.70
1.60
1.50
1.40
1.30
1.20
1.10
1.00
= Control ®BIOMIN

% 2

Figure 3. Average feed conversion ratio for the whole trial period
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Biotronic® Top3

Figure 4 shows the average mortality in both groups. Lower mortality was observed in the BIOMIN group (4.40 %)
compared with the control group (4.70%). The difference represents a reduction of 6.38 % in mortality, or 540 more
broilers marketed with the BIOMIN program.

S Mortality 1

= Control ®mBIOMIN

X 7

Figure 4. Percentage mortality

In addition to mortality, there was a reduction in the number of discarded carcasses at the slaughterhouse for the
BIOMIN group (1.40%) compared with the control group (1.60%; Figure 5). The difference represents a 12.5%
reduction in discards when using the BIOIMIN program.

Discard
2.00

1.50

£ 1.00

0.50

0.00
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Figure 5. Percentage carcass discards
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Biotronic® Top3

A reduction in days-to-market was achieved with the BIOMIN program (Figure 6). The BIOMIN group took an
average of 44.70 days to reach market weight compared to the control group, which took an average of 45.70 days.
The difference represents a reduction of approximately 1 day.

a b
Age to Market

® Control ®BIOMIN

Figure 6. Days-to-market

The EPEI was calculated for each group and compared (Figure 7). The BIOMIN program helped to increase the EPEI
of the production units. The BIOMIN group had an EPEI of 401 compared to the EPEI of the control group which was
351. This difference represents an increase of 14.25 % in the EPEI due to implementation of the BIOMIN program.

a 3

European Production Efficiency Index
450

400
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300
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150

100
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Figure 7. European production efficiency index (EPEI)
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Focus on green farming forerunner

Biotronic® Top3

The results of the microbiological analysis for Salmonella spp. in the cecum are presented in Figure 8. The production
units showed a high percentage of samples positive to Sa/monella spp. In the control group, 50 % of samples were
positive compared to only 30% in the BIOMIN group. The implementation of the BIOMIN program helped to reduce
the number of samples that tested positive to Salmonella spp. by 20 %.

Y )
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Figure 8. Percentage of cecum samples that tested positive for Salmonella spp.

Cost-benefit analysis

A cost-benefit analysis was carried out to evaluate the economic effect of using the feed additives in this trial (Zable 2).

Table 2 - Cost-benefit analysis of the study groups
Broiler price* = US$ 0.70/kg live weight; Feed price* = US$ 290/kg

Control BIOMIN

Revenue from sales 371,041.02 390,277.44
Revenue - feed cost 114,790.31 137,582.43

Net income per bird €/bird 0.13

*Refers to spot prices taken from the trial period which may differ from current prices
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Biotronic® Top3

Conclusion

The strategic use of probiotics (PoultryStar®) combined with an organic acid based additive (Biotronic® Top3) helped to
improve the production efficiency of broiler production. The BIOMIN program implemented aimed to improve the gut
health of the broilers, to ultimately result in better performance parameters. The implementation not only helped to improve
average BW and FCR, but also reduced the days-to-market of the broilers. Mortality in the poultry houses receiving the
BIOMIN program was reduced. Additionally, a reduced number of carcass discards at the slaughterhouse was noted. The
overall improvement in performance parameters led to the optimization and improvement of the EPEI for the production
units receiving the BIOMIN program.

The prevalence of Salmonella spp. in the cecum was high in all production units. This fact was well known by the producer
who was seeking strategies to reduce the prevalence. The BIOMIN program can serve as a tool to help poultry producers
reduce the challenge of Gram-negative bacteria such as Salmonella spp. A 20% reduction in the number of ceca samples
that tested positive for Salmonella spp. was observed with the implementation of the BIOMIN program. However, the
prevalence was still high at 30 % of samples that tested positive. Implementing one tool in a one-time intervention strategy
is not sufficient to reduce the prevalence of Salmonella spp. to minimum levels. Additionally, several biosecurity measures
would be necessary in poultry operations in order to reduce the prevalence of Salmonella spp. A multidisciplinary approach
is the only way to deal with the challenge of Salmonella spp. in poultry operations.

The economic analysis in 7able 2 showed that a breakeven of 31 g/bird was necessary and the return of investment achieved
was ROI 6.16:1. The implementation of the BIOMIN program was feasible, bringing economic benefits to the producer.
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Biotronic® Top3

Biotronic® Top3 e
e Dreakthrough 2

in pathogen control!

The Permeabilizing Complex™ blend in
Biotronic® Top3 weakens the outer membrane
of Gram-negative bacteria, thus boosting

the synergistic effect of its components, the
organic acids and the phytochemical.

biotronictop3.biomin.net
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Healthy gut -
strong chick!

Effective and poultry-specific

Well-defined,
multi-genus synbiotic

Patented and EU REGISTERED

Allowed in organic production

No negative side effects,
no withdrawal period

ENEND

poultrystar.biomin.net
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[FH#R]

KRBT 58 SR N A XN EE K e S mEi R

RE R T

HEEL 108 3k 28 HESWIWIAF A, P35k 3 M3, A 6 MEE, HNMEE 6 k.
XTHEZH(CON): A F AR
RIS 1(A): Ak FR+E AR 67 Skalt
IR 2(A+T): el HDRR+ 5 &R AL 77 Skg/t+ZRA 5T 800/t

BRI P A B (79 SR U Tanin A B 48358y ACO 7=t R ARRILFIR A CALER. WERR. K FH K.
FPERR) HEIC. FEhl HRR S B FR KT EAT 5 R A H ORI 7

1 HIREFKT(%)

B IR d1-28
THALAE Keallkg 3489
T 84.49
HEH 17.9
G 94.77
5 0.8

ik 0.33
IR 1.45
HAMR 0.45
TR 0.89
R 0.22

PSR E

I AR SRR, IO & BAEX, IHUGE R, 58 B B R AOK Gee R e
FOE . 5 6:00 FRERIEIERL, JRRESHTER T4 H 10:00. 14:00 1 17:00 MEALRATHE
fEROIRBUAR B, I IE Rk
A K R
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5 H 6:00 B ik & BHAL A TR LAkl R, PRSP AP R, I T
I EE T HEYIIE FE(1BW), IR HG 1d 7 8:00 FREFMAE(FBW), THEESA73E NP5 HigE
(ADG); R¥EF3E IR ADFI 1 ADG Kt 5k # LL(F/G).

FREBIER.

KH 3 HIPrl, 0 4r=1EW3ME, 1= FHCRBUKFEIEE, 2 =ffH. fRWEREIHNTE
EREAZEAE O, AR VR bRk HEVE 2 AE %

5 2 (Yo) = [ 12056 393 P9 VS Sk 0/ (kB R B<i 56 Sk # ) 1100
SR R B e T i

FARIGLE A G K F E 9:00 WA ALERH FH BENLIEEL 1 SR I6A755 8 2 R BIaDT I, 2B E . + .
=W B, B4, SEHSHBNEY . N FE20 24 pH THIE pH E. LRI T+
B 5em B, FEZAEI K ER . 5 AT KAy, 1R N 109% HAE K D AR e i [ 2 24h
PAb. SRS, B, k. B, P14 Gum). JEH.E)EHIVERALS Y, #H HA Nilkon 3%
SEM R, 4652 UG E  HT IE 95 E S EE(VH) . BRI TRE(CD), JEIHESRE R E SRS IR
FE LB (VHICD)

B8 Ak 7

TRIGHHE N FH Excel 4bFEAT SPSS 4041, 47 ANOVA HLIK 77 2 43 # Fll Dune.af1’S £ B AG S, DL P<0.05

VBN 22 S 2 P T bR

RE 4R
R 2 KRR T 55 AT W A48 1 AE K PR RE R I

i H pugiccl REH 1 (A REH 2 (A+T)
WIE (kg) 8.690.66 8.53+40.87 8.6240.63
KE (kg) 18.57 +0.59? 20.19+0.55° 21.251+0.42°
H¥Ras (g 608.96+50.58 653.79+70.38 667.58465.78
H¥HE (¢ 352.85+6.57 416.43£5.79 451.07 +8.98°
B 1.7340.002? 1.5710.07° 1.4810.04°

T AT EEE b AN RN TR R 7 5 25 (P<0.05) -

nk 2 fin, R AN SRR PPV EZ R AR, 25T 28d AL, SXTH4AL,
RIGAL 1 ARG 2 R E B T 1.62kg A1 2.68kg, RIGLL 2 5% AL AH b 22 S A 3L 2. 2% (P<0.01) . iR
364 1 S5lE6d] 2 HIEIR S T 18.01%F1 27.83%, 64l 2 2 7 H 2 3% (P<0.01).
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=t
=}
|

- 8.53

BI5ZE (%)
O = R W ds M = 08 WD
i

COMN fil AsT

K 1SRG NG TS %

1 R, e RRZE A S R AR AT B I 0 T VS 2L 3 8.53. ST IRALAHLL, WA 1 5ik
o 2 RS RAELEN T, Flulied 2 e R TR ER SRR, 1852 EICER
H 2 #(P<0.01).

R 3K T 5 2 AR W A5 7 1 28 v PO AR I 5 T B8 [ 5 i

TH x4 REA 1 (A RIA 2 (A+T)
WEEE (um) 431.67+30.03? 456.70+22.40° 476.44+22.56°
BB IR (um) 248.51423.21 244.65+16.15 216.68+13.12

VH/CD 1.74+0.06° 1.87+0.04 2.20+0.03

s 3 fiw, MR, WRI0d] 1 ANRIG AL 2 Mk EmEa Nk, Hhied 2 e
JERRTH R . RS IRE MR 1S, (HZE R EE(P>0.05). &R 1 VHICD fF1EMN 3% 7
5#(P<0.01). R3G4H 1 () VHICD $&& 7 0.13, 304 2 1) VHICD #2751 0.46.

Wi

IKAR BT R BE W AN ER A R AT I WSS, AT IR e R B SRRt T R R, TR X
WOLKRIAF I W ITIREE . RIEEA FHAA REFMEIER, S mismbiairt, EamEk
ARG BT T B R A, X SR I B BB RRIIEBRVE T, R RO BE Lk i R i 4
IR, T3 i T B0 R A A P 1 e

AT IE I B30 P 8 il pH (H, $Emis RS TE . R 1B HE 2 R R 1 P A= 0 o
AT 5 2 PR AR AR E IR T KT AU, TR R B AR K

W L, BT B S M @SB B, BRI AE RIS T B 9 pH {E, BT pH (EIFEAL,
BEA UMt 5 R AR 0, PSR E 2 M B E A, AR TR IS TR ER, AR pH

QFD iyl (RN https://iwww.feedtrade.com.cn -48 -
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EAREER T P RERARNSEARS &, KR TR pH A5 N DK, 7SOy YA & DL v
PUEACTERI N TR, RIS 2 5 ik B i1 s 5 i b RS MUC-2 255, (R 87 B AR T 1 i L e
AR ) SRR, AT b R A IR SR D T E R AR R B

TN THE T 5H F AL &, U TR R AR E N, AT SR R R, T
B HERARG SRR, BENSA R LEAE IR BT

BT BATIRGR AN HE AT, Rl R . S & R CRE/NN AT 7 i8R 1 1.5kg) fEfiE
AN T AR P IR B R FRAR T SR RO, TR PR R R MR, SRR E A R
VIR . AT RS E R R, BRI T & R A, A RURRER TR SRR RIKE, &
IR

AN B T PUE A TER G sm VR, Rl s T UL B D S, ARG IR 1 SR
PRI 2525 B (0 2 A A

DAL A e B s I A P G 5 RS R, RERS SEUF DN Eh B (R, AT BE A v S i) A 1k

an
[a4ay

RE

BEMITETFEE MR IERSMIBE RIS L EE

RB R T
HEHL 120 Sk (25Hkg) HEs <A K Wi, REGE, Ml (@RORILE KA 4 4,
A IANEL, HPHEE 10 KI5
XPHEZH . JLAlh H R
I A: Al HAR+HESEE ACO 500mg/kg
I B: Al HRR+4E £ M ACO 1000mg/kg
IR C. FEAl HMR+48 3L ACO 1500mg/kg
PFRIRIGTE T R E Rt AT, IR 2d , IERRIG 24d. oAb IR %3 1E W (1R 9548 B
H7 AR REAT o

ZEREE T
W6 HAROY ToK- SRR R RN, A5 I00E IR 98 bty ml LA A2 W 9474 A 22 75 3K
B i KR S A0

RIS I N R R BB R, BT R Sl k. EIR55H 24 R, S EFLE
2 AT, FRBICRI, @ iiE, RRPUAIE R pIE B E TR AR s AN EREI 1 Sk, AL 3 3k
o (REBGE S P E) , LR 12 AP0, W0 RT KA, alRE+ Z8 . . H
Yl Btk 2cm.

FRBEER.
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KM 3 Hprortl, 0 7r=1EH3E, 1 0=H. FRCIRSUKFEIEE, 2 o=fifl. fERWERBIETTIE
T EAMSEERE O, IR VR bR AEBE P 73 AT % -
S 26 (Yo) = (1 56 393 Y RV Sk 0/ (it 6 R o<il 36 Sk £ ) 1100

R 1 FUAR AR AR 5 B Xt i A A A PR RE 5 RS R i

T H pagicEcl RIGH A NI B I C

BLfils FORR+AE S5 Befils FORR+AR S5 ) Befils FORR+ARE S5 )
Ab 37 FEhh H AR

500mg/kg 1000mg/kg 1500mg/kg
-3 4) 5 (kg) 7.6740.22 7.65+031 7.66+048 7.62+039
P K (k) 14.12+1.85° 15.16+1.08° 15.78 +1.68°° 16.28+1.91°°
SF-241 H 4 5 (g) 268.82418.91°  312.91+19.95 338.7618.96" 360.8310.38"°
P H R R E(g) 376.36+16.80° 383.57+23.322 395.76+14.11° 404.07 +£11.45°
BEA L 1.40+0.152 1.23+0.15b 1.1740.05 1.13+0.12°
V5 2R 1% 4.98+0.49 2.36+021 1.7940.32b° 1.64+0.10%

e FATEAR B ARANF NS FRER R 2 R W3 (P<0.05)

WNE 1P, MEXTRA, K56 B A PR HBE., BN RS R A 550, FHHE
PEE T 25.7%- R HURIIRYS 25 PR T 15.8% 1 52.61%; R4 C 2155 % HE 4L AH U IS VE S A% T 64.05%,
BIAILLR#R T 18.71%, P E$Em T 34.22%.

R 2 FUR AR AR IR S B Xt i 341 P 2

A0

TiH 2H 5] ot HE 2 RIG4 A ARG B RIGHL C

+ =4 360.581+14.22 380.59+12.09 395.68+13.68 374.89+20.63
BEEE

= W 341.72420.66 367.63421.30 383.55+12.18 383.55+16.88
um

ET)i7] 330.90+11.10 368.4249.89 363.84+11.85 350.48+10.28

+ 16 236.22+16.12 229.78+12.29 209.32+11.65 210.28+11.90
R B IR

2= g 196.334+11.96 184.83+9.82 190.28 +5.33 174.86+13.78
um

] 7 220.80+17.19 203.38+6.78 189.58+13.68 208.81+9.86

+—¥% 1.534+0.88 1.66+0.51 1.89+0.68 1.78+0.28
1S &l 1.74+0.3 1.98+0.42 2.01+0.57 2.234+0.15

)7 1.50+0.52 1.81+0.63 1.91+0.38 1.67+0.30
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Wk 2 frow, SXIEAMEL, 5 AL R B 4L, C 4+ 48 B E T 5.55%. 9.73%. 3.97%;
R AL R B Y. CHTHO RIS T 7.58%. 22.24%. 14.12%; R A. R B 4H. C A7z
1 11.67%. 9.95%. 5.92%. X TRk, HxfAML, W A4, 5% B A, 5 C AR E
FAAK 7.89%. 14.13%. 5.43%.

F 3 HRRH IR AR S B 0t W AT A AL P R R

i H o R 2H HIGH A I B 4 C
) LA H R+ 48 S5 LA R+ AR S5 JLAH FAR AR S T
b3 = L F AR
500mg/kg 1000mg/kg 1500mg/kg
SOD/(U/ml) 38.29+2.572 42.18+1.65° 44.57+2.36" 45.12+2.13"
GSH/(mg/l) 1.23+£0.21 1.18+0.13 1.16£0.15 1.25+0.09
MDA/(nmol/ml) 2.5840.17°2 2.0840.26° 1.8140.48° 1.7240.19°

WK 3 fion, SxFIRAALL, W56 AL B 4181 C 41 SOD /K-F & 3 2 =i(P<0.05), 7 #l#E T 10.15%.
16.4%-17.84%; 5 A.ik3% B 1 C 4111 MDA & & i 3 %K (P<0.05), 7 7 F#{% T~ 19.38%.29.84%.33.33%:;
7E GSH J71Hl, %% 7 A &% (P>0.05).

RRERAE AT IR B M B A RO B 45

—. ARREK:

IR R IR AE A R IR R AE SCGEAFAENETE  FRTE IS S A P2 PERE IR RSUR
=, RBE

HERER: BRI —MEEENBRLR, RoRA T ORWEE IR R, BRI A IIRS
AR LA F S AW A oLV ZNHI S M A Bk . KBTS WIIRFESEHE, bk, iF
AP it P RAEE DY, FRmEEIR R, (R RIS TR

WighArHE: AR AR T R AR
=, AR

I 21 HEd A SMAHIE. -~ B — 30 OB 509 NED « @ REAT4% 360 Sk, BENLINZ A 3 4.
YR 5 1A X5 2 H, &4H 120 %, 3ANEE, HAEKE 40 AR, ARERE . 21 Hid-25
HE TR, o7 A, & RARERR SR AR R AR . AR FR 1. & 2.

F1RABFE
ZH 5 Q3T VA7) B IRIG B B RIGATHE KB
ot e 20 R FLATE HAR 26 H#4-54 Hib 120 =k

( ) kil {ER M hitps://www feedtrade.com.cn -51-

www.feedtrade.com.cn



https://www.feedtrade.com.cn/

R 14 HRUH LA 1 RR+30009/ T 38 R R 26 Hid-54 Hid 120 3k
R 2 4H HRU FLAT A% 1 RR+50000/ T 3 R R 26 Hikt-54 Hikg 120 3k
R2HEMTR
e 4 FEE | AFRESRE | PRI R A A R Rk PR
WG 14 HERIR 120 3000g/mi &} 29 K 29kg 1740g
e 2 4 IR 120 5000g/Mi k) 29 K 29kg 3480g
&t 5220g

ik SRR SCIAE i B IR SR O, IF SR AR S AR IR T
. R H
R ZHAER R A 7 T R attr, W8] 29 k%, ARl A 2019 4£ 9 F 10 HJT46%1 10 A 8

H 45
I, mREH

23 R IR E BT, SRR e R IR T AR 123 FLE 14T
N~ BIEER R BCR AR

HE RE P HIBE FHH KR B L JEE &
8.03 17.93 341.30 470.73 1.38 6.40%
8.07 18.40 356.28 483.10 1.36 7.16%
XfE2H
8.02 17.65 331.94 488.32 1.47 9.22%
8.0440.02 17.9940.379 343.17+12.279 480.7249.034 1.40 7.33%
8.03 19.06 380.21 518.84 1.36 5.09%
8.02 18.11 347.70 478.37 1.38 4.60%
5000ppm
8.01 19.59 399.00 532.04 1.33 4.12%
8.0240.01 18.9240.749 375.64425.955 509.75427.970 1.36 4.57%
8.01 19.97 412.25 545.05 1.32 5.26%
8.03 18.63 365.41 514.84 1.41 5.69%
3000ppm
8.04 19.00 378.08 528.60 1.40 6.56%
8.0340.01 19.20+0.692 385.25324.229 529.50+15.130 1.37 5.67%
B bR A0

3000ppm ZH 5 X ALHAH L, SREEIR S T 9.5%, HIGEIES 6%, TR UGE 2.85%, M85 R FEL 37.65%:;
5000ppm ZH 5% HRALAH EL, SR 4t m 1 12.26%, HIEHLE 10%, R NGEE 3.6%, 175 K [FEK 22.6%.

. BRI
BN FRERE | ERRAE o A kHFE | kWS EA
XPHEZL | 228.89439 55.76352 173.13087 5.97003
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3000ppm 256.96175 61.422 15.3555 180.18425 6.21325 0.24322

5000ppm |  250.55188 59.131 7.391375 184.029505 6.345845 0.375815
N\ REER

1. ERREWSCEWER AR, A HME, FORALL, I BRE IR IR s .

2. TR PR RENS I PR RAT A IYS , 5000ppm RN R AR R AT .

3. [P B AN TR R, IR RESEHLE A -

4. FERESEERZR IO TN, HIEE 1A, WRYhE 1 fr, HARE 10 o APRRRUEESGE, XA S R E GE
ANZE R A I 1) A B2

AKEE 200 ERFRE LN AT RE

—. RBEK

IOUEAE LR A 4 HR P KRG 200 S5 B S, IMTR S %, IEIE3,. Rm%, AME, Ra
B R PR LG R AR P R AR AR 1 50 AR
—. REAE

FkBE 200: Ik 200 J& LAK G AN kL, SR 2 Rl @ [ BEAR AN 2 PR DR BRI BR B BOR , TR
Bif R e, AR 5 A 5 S /IR 2k 3 25 TR I Th B MR AR 1 Rk . R S 3 e T Rl 1 9 AR
S FIZN YT, BEARE FRIEIETS, $2 e R .

REH: b LEHLREE T BRES R,
=, KBt

IR AIAHE . Wy HRSAHIT . P25 B — B R — AR E @ B AT % 132 3k, BN )2 H: WFHEA.
RIGH, 41 66 3%, RARZXELHN, BbLS N3 NEE, GANER 22 kA7, A EERE, 5k
g H AR TR RRE, A ISOR ERAAE . FR R 1.

B 1 &RsarER

y:B |
X1 RBFHE
A5 ANFR T VRN ISR B RIS AE R 2
if HE 4 DR B 48 H AR W - R & 2R 66
DLROR B H AR
NI Wri- 1R & 45 K 66 k
(-20kg/T #1¥3+20kg/T fik B8 200)

R 2 FREFRIRE
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Tk A Sl WL
58% 20% 2% 20%
FevE: AVRIE TR LI R IR 2 SR 2000 SRR, ZERSERLFILAE 200 B R
B,

M. RKsH

fh_E PR ) TR IR FIURSE A AT iR SG, ABE W]: 2010 4 12 F1 9 £-2020 4 1 /1 18
B, MARIGH B 40
A, EREE
W2 R AT AT, SRR R 177 J (A Ty SR AR 12007 ML 47
N BRI
1. RS RAE. RiEE. EO
2. P PERESERR: DME. RAR. RS
3. U
b WESE

# 3 % T AR RO Rk

FE otk W5 7%

1 P RIGWFEE T, 43 BN AHE IR SRR, 1950 bR i, — DNy
SR, — DRI, BER WIS H B 500 72, 4R MWL E.

2 sk A RIGLETR, PR U APRRE, 4 M AR

3 P4 PR ES (SRR PIENE) [ FRRN

4 THARER  TWHRER=SER / ERFR/ TR

5 B B =R / BB R+ B A

6 s 95 R =B S (738 Sk K/ (R IRAT H Sk B4 K 50 100 %

7 R R R = R 79 1 283k U (G A7 o<k B 244000 %

8 ARE = FET- =B TS MR A7 44k BO100%

N RBERDHT
1. oS H AR A R K gttt s R K 4.
& 4 AR EHRBHER

5L H VIGHE | 4iRE | FIHHME | PHHREE | BAKk | BEX | X%
(kg) (kg) (kg) (k@)
IR | EEA1L 7.50 26.82 0.48 0.84 1.74 4.55% 0
HEH 2 7.55 23.95 0.41 0.72 1.74 9.09% 0
HHM3 7.68 26.45 0.47 0.82 1.74 0 0
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HEMH 1 7.18 25.59 0.46 0.75 1.64 | 4.55% 0
SRR | EEY 2 7.50 24.00 0.41 0.67 1.63 | 9.09% | 4.55%
HEH 3 7.45 24.05 0.41 0.69 1.65 4.55% 0
2. EEERNT: RINREEE 200 MRIGRL, FEBERMEHARE, REEEL.
3. AU T RN 5.
K5 2T RAITER
TRE M BLIRERL REM B E NN AR S SV ERESE S

I (BKAE 200)

31.62 (kg.3k)

18.17 (kg.3)

0.16 75/(kg.3k)

XA b Ek )

28.17 (kg.3k)

17.17 (kg.3k)

0.22 Jt/(kg.3k)

28.17*0.22-31.62*0.16+
(18.17-17.17)
*20=+19.9 JC

#VE: IREE 200 B AUV E S LBy 2%, IkBE 200 4% 9.6 Julkg, k4% 11 Ju/kg.

fus a5

1. BkfE 200 SEEFHAHK KR, BEMEREIERE AR B &, XIS B PR

LN

PR HIGE, ETIE AT B SO T, AR IR, BRI S A ], SR R R
2. Jikfg 200 SEE B AER B R FERE IR R T, BRSSO RIR . BT B S B IR
WA RS, SN A TRk S AR AN 7 i A 8
3. ik 200 & AR IR BRE, BN OR A B BUARL P B B R AL i, (BB A DR B B B B A i
M5, JRCKHA TR AR BAATR A, AR OR BRI 7 AU 19.9 Jo. BT AKEE 200 B A HH

i ey S R A, BRI B R T A ER R . R R R AN (IR S R B E IR TR AR o

+. A&

FEORB MG FORR b, il HIIRRE 200 452 & AUAKy, METRRL A BERE FEIC 28 7T, M REEIL 12%,
[l SEOUAE L R B 38 2 B2 20 g6, dbmT L, 7EOR B8 HR IR RE 200 25 8 B AU foB 2 rTAT .

M. REEHEHARER

R4 1 SR 1 | IR 2 | KR4 3
T H K1Y SR 204 [ 4L 3CH)

CFH) (£ (/) (£

KA G 11 | 11 | 12 | 11 | 11 | 11 | 11 | 11 | 11 [ 12|12 | 11
Sk GO 22 22 22 22 22 22

W EE (kg) 91 | 74 | 72 | 93 | 84 | 8 | 77 | 81 | 81 | 8 | 73|91
Witg e EE (kg) 165 165 169 158 166 164
WGBTSk E (kg) 7.50 7.50 7.68 7.18 7.55 7.45
30 Hid 1AM a (kg) 8.00 8.00 8.00 8.00 8.00 8.00
31 HidtAmE (kg) 6.00 5.00 6.00 6.00 7.00 7.00
32 HigmmEE (kg) 7.00 4.00 5.00 8.00 9.00 7.00

iyl (RN

www.feedtrade.com.cn

(©)

https://www.feedtrade.com.cn

-55-



https://www.feedtrade.com.cn/

(7758 552

33 HidmmEE (kg) 8.00 7.00 7.00 10.00 10.00 9.00
34 Hig e E (kg) 9.00 7.00 8.00 8.00 9.00 8.00
35 HigtamtE (kg) 10.05 10.90 13.85 17.45 15.60 15.60
36 Hid MM (kg) 11.60 9.60 11.70 8.95 10.30 9.60
37 Hid M= (kg) 10.50 6.00 10.50 10.00 10.00 10.00
38 Hid s (kg) 20.60 18.60 16.95 18.25 12.20 14.40
39 Hdtme R (kg) 8.25 5.75 12.55 6.60 11.15 7.95
40 HgmmE (kg) 12.25 13.35 14.60 13.70 13.40 13.00
41 HidrmgE (kg) 15.90 14.35 15.75 13.30 14.50 15.45
42 HigmmE (kg) 15.10 9.80 12.50 12.30 12.40 7.00
43 HigmmtsE (kg) 14.60 12.70 14.45 13.25 13.50 13.40
44 Higrmg s (kg) 18.45 15.00 18.80 15.75 14.35 14.00
45 Higtmg s (kg) 14.55 12.75 15.20 12.95 12.75 12.15
46 HidrmEE (kg) 16.50 14.35 16.20 18.85 15.30 15.85
47 HigmmtE (kg) 18.25 12.65 18.60 16.15 14.25 14.95
48 HgmmE (kg) 21.05 13.30 20.30 16.10 16.85 18.30
49 HgmmE (kg) 17.35 14.30 18.10 15.50 16.20 15.80
50 Higtamts (kg) 21.35 17.00 23.75 18.55 20.15 18.35
51 Higti s (kg) 24.30 21.30 18.25 21.80 21.00 16.00
52 Hid Mt (kg) 22.20 19.30 20.20 20.15 18.30 15.75
53 Hid s (kg) 21.05 18.85 20.55 18.65 20.80 15.30
54 Higd s (kg) 20.95 15.75 20.85 16.25 18.65 12.65
55 Higtilt s (kg) 24.45 15.75 20.45 17.35 16.05 14.60
56 HdtamsE (kg) 21.85 12.20 21.00 15.00 17.05 15.05
57 Hig s (kg) 23.00 19.25 24.00 16.50 17.00 18.70
58 HdtiMeE (kg) 24.65 20.00 23.60 19.70 13.45 18.25
59 H#dtaiE s (kg) 25.90 20.00 24.45 20.50 16.30 19.35
60 HidtamtE (kg) 24.40 19.00 23.80 25.90 18.45 18.15
61 HigtamtE (kg) 21.60 20.15 21.55 20.05 21.00 18.65
62 Hid s (kg) 20.40 20.00 21.05 21.10 21.00 18.35
63 Hid s (kg) 20.55 20.00 20.85 23.00 21.00 18.75

( ) R L e https://www.feedtrade.com.cn
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64 HiEd s (kg) 27.00 21.00 25.00 24.00 21.00 19.15
65 HigtamtE (kg) 27.00 21.00 25.00 24.00 21.00 22.00
66 Hisiamts (kg) 27.00 20.20 25.00 24.00 21.00 22.10
67 Hid 1= (kg) 27.00 20.00 25.00 24.00 21.00 22.80
68 HibmMEE (kg) 26.55 20.00 25.85 23.30 20.90 23.00
69 HdmMEE (kg) 23.50 17.00 25.00 20.50 19.00 20.00

HRARMEBEAFIZERMERZREBEK M EANZIAR

R5 B K PR INERAG AT 0 R B A8 A I R e AN (i R S5

RIGH A HREE Y

R FT [H]: 2021.4.06 -2021.5.10 (35 %)
LB &t

L1#R 575

1.1.1 5 e % S o 21

et 35 Hid. MREAIT (10kg Zeti) « AR Sfh— IR & 474 200 k724, BEALSN R 2 M4k

H, MF20 kAL, BHL 5. R 35 K.
PRI HACEE 2 HRR 7 BT ISR 1. 2 A1 3,
#1309 dH AL PR

T H A
Hl X L 2H TRE02H
=i TRE R R TRE R
R 2 TR R BRI IR Ry A
JE R} il (%) =R =00 & (glkg)
E5P/S 63 HALRE (Kcal/kg) 3440
T 46 14 1#EE (Kcal/kg) 2412
(2N 8 HEA 185
RIS 4 LI 17 53
(R EEER i) 1 FH A4t 26.3
R 12.7
10%¥ i 10 i !
0z 6.5
# 3
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&1t 100 KAy 47
3 5 FARBR AR 7 S 220 4 Ab 3
T H JE Rk Xt L ZH g
SRtk H R TR R H AR
THALIR 2 3
FRAGH B BT (kg/T) Gl ’ 2>
TR 1 1
= TR H 1 1
IBCEN- WA 3 Pk 0.5 0.5

T RSN PO SRR TS BOR , IG5 TR IRARTT A R 6, RN Tk B B 2 §<1600 ppm.

1.2 R EHE
R R TR, S EIRAE 25 UL, SEAHRE, PEZE, RLYOK, BEREERKEL [
Wk 4% BB A G AR T e R A
1.3 i85 KW e fa b
1.3.1 APk RESR bR
RIS AP R B i RIGTF AR E L RIG S R RS, RE8E (BFHREEAMKER |
WE CRME P HE) | B
K. BRE-RRmERE: HREE: (ERE—-FRRmEEE AR
BIE. WG E- RS R AR, HIME: GREFHARERIS L AR AR E) AR5 K E.
EHAEL: HoREE/HEE,
1.3.2 BTG R JOmAER GoFEHE LR
75 ZR %= V5 . S IR/ Sk K] <100
Rk I RBOIRKIE Bk H I8VE Rk WK M A3 4145 H IR TS Sk VB ARD
1.3.3 WE R B (B4
TG T ARG 285 RN 43 B A ANV 5y [ B fa s = R LIEAR B + B O+ BINEE (R 4) .

4 AT BT
7 FE kAT R BOE BIGAE FEAFA U
1 HH TG A 5 2 L E I RN
2 fler HILE s e L AT RE Y
3 AR A OGP R FHPIR
4 IKEE
1.4 BiE B R G iHor i

K F SPSS13.0 Giit A #EAT BHE I Ge it 0, K T-test 404, IRI6 45 BB UL T s vl iR £ s .
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2.0 &5 RAT
2.1 HRBIAFHE ALY A K P Re R
R 5 HMASINASFENE AL J AR KV RE RS

T H X HEZH A TiE
RPN ECN 100 100
R yIaE Hig CR) 3542 3543 0.86
R HIIEIAE (k) 10.1440.56 10.1140.68 0.58
RIE R H i (R 7042 7043 0.84
I AR E (kg) 29.58+1.25 30.71+1.45 0.8
H¥f& (kg/d) 0.8440.08 0.8740.05 0.9
H 1 5 (kg/d) 0.550.05 0.58+0.04 0.92
BHAILL 1.5540.02 1.5020.02 0.95

HIZR 5 PR, ORI IR AL S A x4 H R fr i, HIEE AR A BB (P<0.05) ; M4LAF 4%
#RIEH] 70 K 30kg 24T, JE TR TR ICR -
2.2 H RS IR AL TR A7 55 (8 e T
R 6 HMAS AN R A BE A1 f R i

TiH o REH A T{E
GRS ECN 100 100
JETTE 5 (%) 100 100
IG5 % (%) 5.3740.42 1.23+0.56 0.13
B EFREL (10=350) 7.740.04 8.740.05 0.95
FAESPU (3= 2.020.01 2.020.01 0.92

HIZ 6 AL, HARES IS FERACHIXHF R s 5, V53R, RBIEBONIESMIIE M (P<0.05) .
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i

Y/
m

3.451%

FURTSINBRAL 71T A OB AR HRRPUAE R, I RGEMAAT 38 B R AR PR RE AT R B

LR R X BT 3 & KRR R R

—. RREKR

WF 5T 2 AR 5 AR R D 18 KT T A7 2 A= K A (R 5 i
=\ BH/om

ZIRRI AL R 2 EYBEAR (RO HIRAF L4
=, RBRWIT

AARIGLEHN 25 Hig AR EAADUHTIL . @ BEIRDL RAF A FEAR R Wi i1 4 120 Sk, BEHL> v 4 b4,
A S ANELE, BOEE 6 M. K HEN TR, 140930 PR IR, 1147y 150mg/kg 7820 13 3= 0

PR, TZLAITVZE H R A 2 50 0 1000mg/kg. 2000mg/kg #7227 AR -
41 5 25 Hikb-52 Hikd
Xof HE2H FeAitt H R
RIS FLf F o +150mg/kg ZRUPHE &
IR FLAd HR+1000mg/kg % 7R
RIGTIAL FL H H+2000mglkg % 762

M. SRR AR EE
ARIAE E NI AR TR EAT, sl 28 K. WIS e B HEREAYOK,  $ 0% 78 e 2R
AIEH RBREFHEAT, BRI E ARG, IRIER. REE, 28 RINKARN T EEIRE,
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ﬂ\ ‘iﬁ M%%
R 4H
i g Xt BB 5 SEM P &
142 A 4
W) H kg 7.65 7.63 7.71 7.68 0.02 0.37
A H/kg 18.522 19.47¢ 19.18P¢ 19.69¢ 0.25 0.03
T H 4 E ADG/(g/d) 388.22 422.9¢ 409.6°° 428.9¢ 9.02 0.04
P H K ADFI/(g/d)  681.22 709.4° 695.2° 713.3 7.31 0.04
BLE L FIG 1.75 1.68 1.70 1.66 0.02 0.08
G5 1% 6.712 3.45° 3.76° 3.24° 0.81 <0.01

T FATEEE B bR A A T RO 22 7 R (P <<0.05), JB bR IR T REB B bR s 2 AN 2 (P >0.05)

i ERAT W, SxMEAEtL, BWER4H ADG. ADFI & H NP <0.05), /A inT 5.13%. 8.94%.
4.14%, HRLELFFK 4%, [EY7EREEFHFIK(P<<0.05), F#K 48.58%. SxtHEAMLIL, 2RI, 14 ADG.
ADFI| 1 n(P<0.05), HHIIZ4LKE. ADFI il ADG K, FIG ffk. SXFIELALL, S Rue 4 igTs
FKEE FF(P<0.05), HATIHMREREA, WX RARRK T 51.71%. SR HERAME, 141 (1000mg/kg
‘%R ) ADG. FIG FIIEYE R T 48 10, ADFI &3 K% 2.00%(P<<0.05), 141 (2000mg/kg % 742 ) ADG.
ADFI. FIG. M523 BTLREZ.

1. FRRHER N 1000mg/kg F11 2000ma/kg 22 5 42 35 e o 35 18 m Wr A0 FLE B R R i, W38 RIS
5%, BEERELL,

2. HARH RN 2000mg/kg 22 7R il 05 A 150mg/kg 2R Wb B 3R 5

3. HRRHE N 2000molkg 42 rOAR e A P P RE R B A

KAl ProAct (BRI ER) Xf Wi F JERY S ACTHRE
M

Il

FHIBUHLR BT SR

R H . AR S AW 7T R 30 5k 241l ProAct(FR 1A ) 4 W A7 5% AR KPR BE L 2 FR9 50 AL R i i
TEAS MR o
R BAL: e
RIF=f: K24 ProAct(FE ARG —FHIEE AR, HEENRMALSENNG G244t
RE R T

3t 75 LTI R [P 7R HE(BW)7.0620.18kg: K 56 A BENLIX 4 e vk (X =R EAITER]),  BEHLS N 3
AN ERRACEE: DUECKAN SR ERY, 5 R R (5 (CP) % SR ¥ FUAR N IEXTHE(PC; CP=24.49%), % (1 HAR
NAFKTHE(NC: CP=22.51%), NC+0.02% PR. A/ 5iff H#) PR J5H Nocardiopsis prasine B, £ %
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B (Bacillus licheniformis) H &1k A4 7 I I B WAL P it 5 241l ProAct, & & E BgVE M 75000PROT/g. 5
I JE— NS 0.2%F LB I AR, &AL 253 S A 6 4

RE 4R

158} b AN B B B T A A AR AR R SR

Dietary treatments p-value?
Item SEM =
PC NC PR Diet PC vs.NC PCvs.PR NC vs. PR
Day1to7
Initial BW (kg) 7.01 7.03 713 0.09 0.597 0.892 0.356 0.428
Final BW (kg) 7.85 747 8.30 0.17 0.018 0.145 0.093 0.005
ADG (g/d) 120.11 63.51 167.20 22.87 0.024 0.100 0.1471 0.008
ADFI (g/d) 334.80 321.27 339.14 25.69 0.878 0.716 0.907 0.632
GF (g/g) 0.359 0.198 0.493 0.08 0.100 0.279 0.242 0.036
Day 8to 14
Initial BW (kg) 7.85 747 8.30 0.17 0.018 0.145 0.093 0.005
Final BW (kg) 9.82 9.29 10.12 0.31 0.207 0.254 0.512 0.086
ADG (g/d) 281.27 25918 260.63 3521 0.885 0.665 0.686 0.977
ADFI (g/d) 502.29 433.79 481.31 3247 0.344 0.162 0.656 0.321
GF (g/g) 0.560 0.597 0.541 0.06 0.862 0.714 0.875 0.602
Day 1to 14
Initial BW (kg) 7.01 7.03 7.13 0.09 0.597 0.892 0.356 0.428
Final BW (kg) 9.82 9.29 10.12 0.31 0.207 0.254 0512 0.086
ADG (g/d) 200.69 161.35 213.91 21.80 0.247 0.226 0.676 0.114
ADFI (g/d) 418.54 377.53 410.23 25.18 0.497 0.272 0.819 0.377
G:F (g/9) 0.480 0.427 0.621 0.05 0.617 0.577 0.677 0.337
Day 15 to 21
Initial BW (kg) 9.82 9.29 10.12 0.31 0.207 0.254 0.512 0.086
Final BW (kg) 12.63 11.23 12.66 0.44 0.071 0.048 0.957 0.043
ADG (g/d) 400.79 277.82 362.74 2642 0.018 0.007 0.329 0.042
ADFI (g/d) 763.67 804.40 693.09 93.79 0.705 0.764 0.604 0.418
G:F (g/g) 0.525 0.345 0.523 0.04 0.049 0.035 0.916 0.043
Day 1to 21
Initial BW (kg) 7.01 7.03 713 0.09 0.597 0.892 0.356 0.428
Final BW (kg) 12.63 11.23 12.66 044 0.071 0.048 0.957 0.043
ADG (g/d) 267.39 20017 263.52 20.33 0.066 0.038 0.895 0.048
ADFI (g/d) 533.59 519.82 504.51 38.57 0.869 0.805 0.604 0.784
G:F (g/g) 0.501 0.385 0.522 0.04 0.204 0.086 0.837 0.046
Day 22 to 42
Initial BW (kg) 12.63 11.23 12.66 0.44 0.071 0.048 0.957 0.043
Final BW (kg) 20.56 16.26 20.69 0.85 0.005 0.004 0.916 0.003
ADG (g/d) 377.51 239.33 382.05 23.46 0.001 0.001 0.894 0.001
ADFI (g/d) 963.40 924.57 912.60 107.34 0.941 0.802 0.744 0.939
G:F (g/g) 0.392 0.259 0.419 0.04 0.027 0.038 0.986 0.019
Day 1to 42
Initial BW (kg) 7.01 7.03 713 0.09 0.597 0.892 0.356 0.428
Final BW (kg) 20.56 16.26 20.69 0.85 0.005 0.004 0.916 0.003
ADG (g/d) 322.45 219.75 322.79 20.16 0.005 0.004 0.991 0.004
ADFI (g/d) 748.49 722.19 708.56 60.42 0.894 0.764 0.649 0.876
G:F (g/g) 0.431 0.304 0.456 0.03 0.020 0.018 0.810 0.01

H CFRRD -

1)/ME N 5 ANE S (5B 5 K4 1T ME.

2) H, = HARALREPC 5 NC,IE . St IR AIEE I, PC 528 1 i, 1606 HR 215 6 6] R 20 +0.029% 1A B 25 (1
[R50, NC 5 28 I, 5700 B ZH 5 6700 B 2H+0.029 Tl Al 2 1 Tl 1) R
PC N IEXIE, 5 7K T 7 7K 7 NC B SR SPER IR A706] HEG PR, 4700 R 2H +0.029% HORR AR F1 S BW, 14
H;ADG: 15 H 1 55, ADFI:F 1 H R & & GiF 1 1 EU SEM, I (B PR 1R 72

i EFE A WL: PC Ml NC ] ADG fll G:F 45 % 5 (p<0.05). It4h, FHEL NC 41, Wiifg M 1 2] 7 K (p<0.05)
AR AR S2I6 3] W) (p<0.05) 1M UK 224l ProAct £ M A 5 i) ADG M G:F. fEREAMRIG I, 1EXF AN N
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A2l ProAct 8 FIBEXS W g4 A KPR BE RIS E 22 7 . X — 45 R 15 DA 438 068 W 3 A2 A AR RO I F 7
SESUAAL, LSRR R RES R 4R 241l ProAct 2R FIRgHE T 7% 00 R AR A %
2 BAPRL o N B 1 BT BT AT A B TR R T AR B R

1 R AP s N 1 T W 0 -4 [ P 2R ULV A R RO R

80 Dry matter Crude protein Energy

78 A
76 A
74 A
72 A
70 A
68 A
66 -
64 A
62 A
60 -

Apparent ileal digestibility (%)

PC NC PR PC NC PR PC NC PR
W BAMEAN S IKEEMTFIME. ab & EANAFRTF B BMEA % 7 (p<0.05). PC HIEX, HEKF
NPT#KF: NC: 8 BRI O B PR, 0 B2 +0.0200 1 LR g . F I
2 VR RS N 2 1 R W 03 A 4 T U A 2 1) 5 i)
90 - Dry matter Crude protein Energy
88 -
86 -
84 -
82 -
80 A
78 A
76 A
74 4

Apparent total tract digestibility (%)

T2 A

70 -
PC NC PR PC NC PR PC NC PR

HPE 1 AIP 2 AT FEAHRSTH, DML CP, Wiihff4#fe & iR WLiH A 2 (AID) A 7% 5 (p<0.05) (K 1)
SR, 7£ PC I PC+EE F B 18] A R I ZE 7 (B 1) FHLRIEAL, Filtn DM, CP )R MLE i M AL (ATTD)
HZES, SEFRVIUN AID 25 RAH (K 2). AW & 8 = FUH A5 DA TR TE R 45 AR L. 7E
B A4 AR A I ANEREAT J LA AL, A 45 5 R BR P bk By % 'E FH R S5 R BIR 3 1 R FH 5 2 R
S AR R AN TR R R AAKAERE, B4l R 524 30 (18 1 58 S8R AT PR 4 A R A2 1 AS e
o ARURSAROORI A E YR . FRE, Wy e BT i A 8 ] 32 m s SRR R i
KRR
3.48 6}t TR N 2R 1 B W AT R B TR S MR
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arming foreruner

#wh =%

Dietary treatments p-value”
Item SEM
PC NC PR Diet PC vs.NC PCvs. PR NC vs. PR
Villus height (um) 31252 282.70 318.23 11.69 0.110 0.097 0.736 0.053
Crypt depth (um) 102.32 99.15 88.48 537 0.204 0.684 0.004 0.186
VH:CD 31 2.87 3.67 0.24 0.099 0.507 0.130 0.040
Villus width (um) 101.72 93.59 98.82 4.23 0.414 0.200 0.649 0.391
Villus area (pm?) 24,938 23,536 23,815 2,064 0.880 0.640 0.707 0.925

B B3RP L PR AW 474% 11  VH:CD B & T NC 4 (p<0.05), iX —45 55 DU FU 438 (1 245 AR L.
Ae = FEE I -

P 3 FAR s 2 1 X I 054 W 0 5 T 2 S AR R S i

PR T 2230 W R R ISR, TS SR ST

70

50

Frequency of diarrhea (%)

53
=

-
=

60

Day1to7

PCvs. NC, p=0.848
PC vs. PR, p=0.049
NCvs. PR, p=0.074

Day 8to 14

PCvs. NC, p = 0.667
PCvs. PR, p=0.092
NCvs. PR, p=0.204

Day 1 to 14

PC vs. NC, p=0.644
PCvs. PR, p=0.012
NCvs. PR, p=0.037

.,
PC NC PR PC NC PR PC NC PR

E: AR EIRIIETE KA BEERH 2 K5, A PC. NC A1 PR H &% 3 k. 4 kA1 1 SLAEU
[ HARAEE 2 [l B Z5+) . PC ONIEXTHE, EHAKFANFAKF; NC: HAFKFRM AN, PR, X
ZH+ 0.02%A Bl 2 1 1

B 4 FURR AR AN B B W A SR 4RI AR AR )

37 -

Packed cell volume (%)
w o (PR w
[ ) w +-= w (=)
. . . \ \

w
—
L

30

=@¢:PC —m NC —a—PR

ek

A0

d1

di4

T BEMEN 5 XEERTH(E. **PC. NC. PR ZRA G148 X (p<0.05). PC NIEXR, H|AKTFAIFEAKT: NC: &
FUFCHREI O PR, S04 +0.02% T k2R 188

G mmiizam

P 5 ARDRF AR N 2R T IR 5 A R AR A D B 1
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30 4 a

25

20

15 4

10 A

Number of goblet cells (n)

5 -

0 B
PC NC PR

Vi FAMEN 5 REHIITIIE. ab 448 BN AR [ 5 1 14 6 2 5% (p<0.05). PC RIERTHE, 2 (/KA KT
NC: HAFK PRI PR, FutfHE4L+0.029% %4 & (I .

M 3. B4 RIS ] EARTEFEH, B2l ProAct 2 (AN EES NC Bk PC ML, ZEWTTYE (T 2
JA (B 3)FN5 14 K PCV( 4) f 15 75 47128 F411 (p<0.05) , MIR 41 At $i 248 i1 (p<0.05) (B 5) .« I At/ 1fF 72 R,
FAR AN sG T Ak DR RS« XA 28 PRI AT e STHACTEI R & AL RGBS 3G n LA S
FEWPE A B A R
RE L0

AARIG A TR« FEAREE A BP9 A7 ERR AR 80 5K 241l ProAct(E 1) T o8 T A7 4 1) AR Kk
e EIRVITUH R R E T &

B BRI B 07 38 & = MR A BB 2 SRRV S2 MR

R E R ARG H 2, BHATE 20 HESWran e ER s s B, x s Ar % HOR IR0 R 5
HA KRR R
%2R VARNER i
R M HIREE: dORFIERENIR. BRI . MEEE IR R AR AR CE B A P )
R R T

ARG TE K [F 2 A N SR AR SR AT o« 16 Sk 21 HBS W9 1 A BRE IR 19 PIC A3 BENL /3 1k 2
H.,

STHRZE: bR HAR

I ARk HRR+1kg/t B RER

IS 2 HrEcHRR, ARl NRC2012 Wity & HokRbrE, Wi%hfs 0-14d CREHTHIAC T, 15-21d fR
JE AR T -
RIS R
LB R X W A A = BR B R T
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s ~
Body Weight
16.00
14.00
12.00
10.00
2 8.00
6.00
4.00
2.00
0.00
d1i4
mControl mBiotronic® Top3
(N vy

B 1 IR IR E (kg
HE L o] W Wi s 21 RRE, EIRERA T4 E (12.03kg) HEXTREZH (11.68kg) it 0.35kg,
m T 3%

-~ ~
Average Daily Gain
0.35
0.30
0.25
&
© 0.20
)
=
Zo0.1s
o
vy
0.10
0.05
0.00
d7-14 d14-21 do-21
= Control m Biotronic® Top3
\_ "y

B 2 I P H I E (kglSk/RD
HPE 2 AT AHECXTRRAE, TORRRALA-FY HIE i B TR, JRHIEW SIS 2 . Wi)s
() 1-3 A, HIE LRI B T 19.32% (+179) . 41% (+64g) F1+3.63% (+119). BRI~ H
WE, O HRZEIE N T +16.39%(+309) -

4 )
Average Daily Feed Intake
0.50
0.45
0.40
0.35
-
@ 0.30
2
2 0.25
o
S 0.20
-
0.15
0.10
0.05
0.00
d7-14 d14-21 do-21
m Control mBiotronic® T0p3
A w

3 BRI R R (kgl2k/7D)
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FH P 31T WL 275 2 JE AN S 3, LR ZH 1R B & LU HELZE 43 7 3G I 17 +14.17(+369/d) F11+19.11%(+73g/d) -
BANRIGHIN T H R a8, Bt RN 17 +12.41%5% 33g/d.

s N

Feed Conversion Ratio

d7-14 d14-21 do-21

2.00
1.90
1.80
1.70
1.60
1.50
1.40
1.30
1.20
1.10
1.00

§ Control mBiotronic® Top3

& 4 W58 Rt kL A% (FCR)
HHE 4 o] W RIS MEE 1 RS 2 8, BARERAR FCR LLXTHRZH 7l FEMIK T 0.4 (-21.62%) #10.3
(-18.52% ). RIGMMEE 3 B, HILERLM FCR LLXI MR IN T 0.19 (+15.08% ). XK IAN FCR, HAL
FRLALEXT BEZH B AIC T 0.05 (-3.42%) -
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Insulin-Like Growth Factor 1 (IGF-1)

160
150
140

130

ng/mL

120

110

100
IGF 1, ng/mL

EControl ®Biotronic® Top3

Kl 8 e I R & = AR K BT (IGF-1)
IS BFEAE K (GF-1) B¥EEY]: TR R4 1 26.35ng/ml (+21.46%) (P<<0.002).
RS FEFEAKE T (GF-1) IR, BRI T N WAFRE, SR TR sE.
3.5 B IR IR A R 2 A AT

Xof L 2H HIRERA

BERA US$ 27331.2 28150.2

T} 2l US$ 1794.05 2036.25

WCN-TRDRL B8 US$ 25537.15 26113.95
ELION US$ 576.8
ELONES UsS $/3k 0.58
BN ROI 24.14
FNRAS kg/Sk 0.01

*HRRIE IR TR, DAREZE 1000 Sk THE
FEAN*=US $2.34/kg; T RMA % *=US $320/kg
B BRI B RER AR SRS R E N 0.01kg, AL HARER AN b2 1. 24,14,
R W

ZF AT, EREREEPRINERE, SGE TREMMAE R (hE, HIE, HREE
FURHELL) o M4k, AMRATER S THNIHEE S AR EIRRE(P < 0.05), HMRMAR N fEAE. N
P, BBEFEAKRET UGF-1) i BERA.
A FC P ERRR I A R A TR B, E R RR AL M B NARAR SRR (0.01kg/ Sk A EE 3 ), 5 SR AOHEN = i L
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Effects of dietary supplementation
of Biotronic® Top3 on nursery pig’s

performance

Location: Swine Research Farm at Iowa State University. USA.

Aim of the Trial

The aim of the study was to investigate the effects of dietary supplementation

with Biotronic® Top3 at 21 day-old weaned pigs on nutrient utilization and
growth performance.

Trial Design

The study was performed at the Swine Research Farm at Iowa State Univer-
sity in the United States of America (USA). A total of 16 twenty-one day-old
mixed gender weaned pigs of the PIC genetics (Genetiporc 6.0 x Genetiporc
F125) were used. The animals were assigned according to the trial set up
(Table 1) using 16 individual pens (2 groups with 8 pens/group).

Table 1 - Study Design

Control (NC) Nursery Pig Standard Formulation (NPSF)

A two-phase feeding system was implemented during the experimental

period (28 days) according to NRC 2012 requirements for weaned pigs.
Animals received a standard starter diet during the first 14 days of the trial
and a standard grower diet from day 15 to 21 of the experiment (for diet
composition refer to the Table 2).
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Table 2 - Composition of starter (phase 1) and grower diets (phase 2)

Phase 1 (D0-14) | Phase 2 (D15-21)

Corn, yellow dent 55.04 65.27
. 2000
Casein 6.85 2.29
‘Whey, dried 1250 250
Soybean oil 192 1.00
[T GG
DL-methionine 0.16 0.12
ez e
L-valine 0.30 0.08
‘Monocalcium phosphate 21% 095 091
Limestone 1.30 1.23
(S ) RGN GG —
NSNG Nursery Vitamin Premix 0.25 0.25
XTSI NG
Ti02 0.00 0.40

Phase 1 (D0-14) | Phase 2 (D15-21)

Dry Matter % 90.80 89.92

ME - MJ/kg 14.21 14.12
[ ]
ADF % 2.62

Crude Fiber %

Ca %

%

Total Lysine % 1.62 1.42
NG AT

Met+Cys% 0.82 0.71
o088 076

Tryptophan % 0.25 0.21

Valine» | 095 08

The following performance parameters were recorded/calculated weekly: body weight (BW), average daily gain (ADG),
average daily feed intake (ADFI) and feed conversion ratio (FCR). Clinical observation was done daily and all incidences
were recorded.

Additional parameters evaluated include:
« Feces collection for Nitrogen excretion and retention
« Blood samples for serum insulin-like growth factor 1 (IGF-1)
* Ileum samples for histomorphometry: villi height, crypt depth, and villi height:crypt depth ratio

The data recorded were subjected to statistical analysis using PROC GLIMMIX (SAS software). Differences are
considered statistically significant at P < (.05 and tendency at P < 0.10.
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Results and Discussion

The present study showed that the supplementation with Biotronic® Top3 improved the performance parameters of
weaned piglets. Figure 1 shows an overview of the average BW recorded during the experiment. On day 21, Biotronic®
Top3 showed a 3% increase in average BW (12.03 kg) when compared with control group (11.68 kg), with a difference of

0.35 kg gain with piglets fed Biotronic® Top3.

-
Body Weight
16.00
14.00
12.00
10.00
2 8.00
6.00
4.00
2.00
0.00
d14
= Control ™ Biotronic® Top3
.

Figure 1. Average body weight (kg)

Average daily gain of the groups calculated for the different periods is shown in Figure 2. The differences between
control and Biotronic® Top3 were higher especially on the second week. Biotronic® Top3 showed an increase of
19.32% (+17 g), 41% (+64 g) and +3.63% (+11 g) in ADG for weeks 1, 2 and 3, respectively, in comparison to
the control group. For the overall period, Biotronic® Top3 group showed a difference of +16.39% (+30 g) in ADG

compared to the control group.

-
Average Daily Gain
0.35
0.30
0.25
)
© 0.20
S~
=
Lo.15
o
R4
0.10
0.05 -
0.00
d7-14 d14-21 do-21
® Control ®Biotronic® Top3
L §

Figure 2. Average weight gain (kg/pig/day)
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The average daily feed intake recorded during the study can be seen on Figure 3. An increase in feed intake of
+14.17 (+36 g/day), +19.11% (+73 g/day) was observed in Biotronic® Top3 group for weeks 2 and 3 compared to the
control group. For the overall period, Biotronic® Top3 had +12.41% or +33 g/day more in feed intake when compared

with the control group.

Biotronic® product line

0.50
0.45
0.40
0.35

>

5030

S~

50.25

o

S 0.20

54
0.15
0.10
0.05
0.00

Average Daily Feed Intake

d7-14 d14-21 do-21

u Control mBiotronic® Top3

Figure 3. Average daily feed intake (kg/pig/day)

The calculated values for FCR are displayed in Figure 4. The supplemented group showed lowered FCR in the first
2 weeks, -21.62% (-0.4 points) and -18.52% (-0.3 points) for week 1 and 2 respectively, in comparison to the control
group but this trend reversed in the last week with higher FCR +15.08% (0.19 points) for supplemented piglets. For the
overall period, Biotronic® Top3 reduced -3.42% (-0.05 points) in FCR when compared with the control group.

2.00
1.90
1.80
1.70
1.60
1.50

8

Feed Conversion Ratio

1.40
1.30
1.20
1.10
1.00

d7-14 di14-21 do-21

u Control mBiotronic® Top3

Figure 4. Average feed conversion ratio (FCR)
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Villi height and Crypt depth in ileum

325
300
275
250

1S

=1
225
200
" —
150

Villi height, pm Crypt depth, pm
m Control mBiotronic® Top3

. =
Figure 5. Ileum histomorphology, villi height, crypt depth and its ratio

Significant differences (P<0.001) in villi height (VH) and (P<0.001) in crypt depth (CD) were observed in Biotronic®
Top3 group when compared with the control group as displayed in Figure 5. Increased VH and CD indicates increased
surface area for nutrient absorption. No significant differences were observed in villi height:crypt depth ratio between
the groups as displayed in Figure 6.

Villi height:Crypt depth ratio in ileum
1.60
1.55
1.50
1.45
1.40
1.35
1.30
1:25
1.20
1.15
1.10
1.05
1.00

v:C
mControl ®Biotronic® Top3
- ),
Figure 6. Ileum histomorphology, villi height:crypt depth ratio
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Figure 7 shows the values obtained for Nitrogen excretion and retention. A higher (P 0.011) Nitrogen intake +38.52%
(+6.07 g of N/day) as well as higher (P 0.015) Nitrogen retention +50.17% (+4.45 g of N/day) was observed for Biotronic®
Top3 when compared to the control group. Increased VH and CD data supports increased nutrient uptake which is in line
with the increased nitrogen intake. Moreover, increased nitrogen retention indicates increased protein accretion with the
supplementation of Biotronic® Top3.

( \
Intake, Retention and Excretion of Nitrogen
25.00
20.00
15.00
o
S
o
10.00
- . I
i Bl
N intake, Urine N Excreted Fecel N Excreted N Retained,
9 g/d g/d g/d
mControl ® Biotronic® Top3
¥ J

Figure 7. Nitrogen intake and utilization (g of N/day)

The values obtained for insulin-like growth factor 1 (IGF-1) are displayed in Figure 8. Biotronic® Top3 group showed
an increase (P 0.002) of +21.46% (+26.35 ng/ml) when compared with the control group. Increased IGF-1 expression in
addition to the increased nitrogen retention explains that the additional nitrogen retained was utilized to gain muscle mass.

Insulin-Like Growth Factor 1 (IGF-1)

IGF 1, ng/mL

mControl ®Biotronic® Top3

Figure 8. Insulin-Like Growth Factor 1 (IGF-1) in ng/ml
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Cost-benefit analysis

A cost-benefit analysis has been performed to evaluate the economic effect of the use of Biotronic® Top3 in this
study (Zable 3). The analysis showed that the supplementation of weaned piglet diets with Biotronic® Top3 had a
breakeven value of 0.01 kg BW gain/pig and provided a return on investment of ROI 1:24.14.

Table 3 - Cost-benefit analysis from the study groups
Pig price* = US $ 2.34/kg; Feed price* = US $ 320/kg

Revenue from sales 27331.20 28150.20
_F_——
Revenue - feed cost 25537.15 26113.95
_-u——@-_
Net income per pig US $/pig 0.58
‘Return oninvestment  ROI  261a
Breakeven kg/pig 0.01

*Refers to spot prices taken from the trial period which may differ from current prices
Calculations are done based on 1000 pigs per group

Conclusion

The results of this study showed that supplementation of weaned piglet diets with Biotronic® Top3 enhanced the
performance parameters (BW, ADG, ADFI, and FCR) when compared with an unsupplemented control group.
Additionally, Biotronic® Top3 supplementation significantly increased (P < 0.05) villi height and crypt depth, nitrogen
intake and retention, and IGF-1 in comparison to the control group.

The economic calculation performed for this study demonstrated that it is necessary to achieve a low breakeven
(0.01 kg BW/pig) for the supplementation with Biotronic® Top3 and return of investment achieved was high (ROI 1:24.14).
The results indicate that the supplementation of weaned pig diets with Biotronic® Top3 is a profitably solution to enhance

their growth performance.
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Biotronic® Top3

the breakthrough
in pathogen control!
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Q ©  The Permeabilizing Compiex™ blend in Biotronic® Top3 weakens
’5 o the outer membrane of Gram-negative bacteria, thus boosting
O ‘g the synergistic effect of its components, the organic acids and the
Y NAGE\\Q/ phytochemical.
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Table 3
Growth performance of nursery pigs (Experiment 1).
Item Benzoic acid, % SEM P-value
0 0.3 0.5 L Q
Number of replicates 8 8 8
Body weight, kg
do 7.1 7.1 7.0 0.09 0515 0.306
d14 12.0 123 12.6 0.25 0.083 0.845
d 28 19.0 203 20.8 0.45 0.013 0.723
dOto 14
ADG, g 349 369 403 15 0.024 0.503
ADFI, g 476 481 509 14 0.129 0420
FCR 1.36 1.31 1.27 0.03 0.024 0.831
d 15 to 28
ADG, g 507 571 583 17 0.004 0.387
ADFI, g 742 808 846 18 <0.001 0.875
FCR 1.47 1.42 1.45 0.02 0.555 0.138
d0to 28
ADG, g 428 470 493 15 0.006 0.872
ADFI, g 609 645 678 15 0.005 0.774
FCR 1.42 1.38 1.38 0.02 0.118 0439

SEM = standard error of the means; ADG = average daily gain; ADFI = average daily
feed intake; FCR = feed conversion ratio, ADFI/ADG.

! Linear effect of benzoic acid.

2 Quaderatic effect of benzoic acid.

B B3 3 AT L: RS 1 P, B RIS IR AE N, SEKBN T HEE (ADG) Z&M1n,
ZR iR (p<0.05) , I8 28 KPR EM SR, ZREE (p<0.05) , 0-14 RiAkHE1LaL
F (FCR) EILMMEE (p<0.05) , KEEJFIH (ADFD) 7 15-28 KDL K 4FE 0-28 K L ILLL L,
BN EFREE (p<0.0D) .

2.0 N4 SR 20 A K R A 7 ek B F R
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Table 4

Growth performance of grower-finisher pigs (Experiment 2).
Item Benzoic acid, % SEM  P-value

0 03 0.5 L' Q’

Number of replicates 16 16 16
Body weight, kg
do 36.1 36.0 36.3 0.10 0315 0.232
d 35 74.5 76.5 76.1 0.51 0.022 0.112
d70 109.8 1139 113.5 0.76 <0001 0.048
dO0to35
ADG, g 1,089 1,150 1,138 16 0.020 0.106
ADFL, g 2,490 2,544 2,524 34 0415 0425
FCR 2.29 2.21 222 002 0.014 0.207
d 36 to 70
ADG, g 1,008 1,069 1,069 13 0.001 0.123
ADFI, g 3,085 3,176 3,163 34 0.084 0.296
FCR 3.07 297 296 004 0025 0435
d0to 70
ADG, g 1,048 1,110 1,103 11 <0.001 0.051
ADFI, g 2,787 2,860 2,844 30 0.159 0.308
FCR 2.66 2.58 258 0.03 0.007 0.230

SEM = standard error of the means; ADG = average daily gain; ADFI = average daily
feed intake; FCR = feed conversion ratio, ADFI/ADG.

! Linear effect of benzoic acid.

2 Quadratic effect of benzoic acid.

Hi b3 4 A L: 7EIRSG 2 v, Bl 2K TRV ISR &3S I, 0-35 R BA K 35-70 KA (-1 35 H 4%
AN 35 RIFFHIARREEILENE, ZREFE (p<005) . 0-70 RPN FHHEE (ADG) A% 70 K
(PR B R E N, I EIRNER R . 4R (0-70 KD BRI (FCR) Bl 7 HBRV nf &1
R sE, Z2REE (p<0.05) .

R W8

WEFRRE, ERRAR N 0.3%FN 0.59% I 24 FH IR e 2 35 CA0 T 0 A7 4 AN AR K MBS 1 AR = e Re, ZE T AT
B, MR TIRININEIAS] 0.5%, IR, MIEAKE OB, 8 v AT H 2 H R R R
(14 /R 0.36%, T34 H 3 H A B R AE KT

QF) iyl (RN https://www.feedtrade.com.cn -79 -

www.feedtrade.com.cn



https://www.feedtrade.com.cn/

(C it i

Focus on green farming forerunner

5=

Animal Nutrition 3 (2017) 232-235

Contents lists available at ScienceDirect

Animal Nutrition Ke Ai

ADVANCING RESEARCH
EVOLVING SCIENCE

journal homepage: http://www.keaipublishing.com/en/journals/aninu/

Original Research Article

Growth performance of nursery and grower-finisher pigs fed diets @CmssMark
supplemented with benzoic acid

Hengxiao Zhai **, Wen Ren ?, Shikui Wang ?, Jinlong Wu ?, Patrick Guggenbuhl °,
Anna-Maria Kluenter ©

2 DSM (China) Animal Nutrition Research Center Co. Ltd., Bazhou 065799, China
b DSM Nutritional Products France, Centre de Recherche en Nutrition Animale, BP 170, 68305 Saint-Louis Cedex, France
€ DSM Nutritional Products Ltd., P.O. Box 2676, 4002 Basel, Switzerland

ARTICLE INFO

ABSTRACT

Article history:

Received 6 March 2017
Received in revised form

13 April 2017

Accepted 6 May 2017
Available online 15 May 2017

Keywords:

Benzoic acid

Nursery pig
Grower-finisher pig
Average daily gain
Average daily feed intake
Feed conversion ratio

Two experiments were conducted to investigate the efficacy of benzoic acid on the growth performance
of nursery and grower-finisher pigs. A randomized complete block design was used in both experiments
with the initial body weight as the blocking factor. There were 3 treatments corresponding to 3 dietary
levels of benzoic acid: 0, 0.3%, and 0.5%. In experiment 1, a total of 144 PIC L1050 barrows (initial body
weight 7.1 + 0.6 kg) were used with each treatment replicated 8 times. In experiment 2, a total of 288 PIC
L1050 barrows (initial body weight 36.1 + 3.6 kg) were used with each treatment replicated 16 times.
There were 6 barrows in each replicate pen for both experiments. Experiments 1 and 2 lasted 28 and 70
days, respectively. In experiment 1, average daily gain (ADG) of all growth phases increased linearly
(P < 0.05) with increasing supplementation of benzoic acid, which led to a linear improvement in average
body weight on d 28 (P < 0.05). There was also an improvement in feed conversion ratio (FCR) of d 0 to 14
(linear effect: P < 0.05) and in average daily feed intake (ADFI) of d 14 to 28 and d O to 28 (linear effect:
P < 0.01). In experiment 2, ADG during d 0 to 35 and d 35 to 70 and average body weight on d 35
improved linearly (P < 0.05) with increasing supplementation of benzoic acid. Average daily gain of d 0 to
70 and average body weight on d 70 increased significantly in a both linear and quadratic manner. There
was a linear improvement in FCR in all growth phases (P < 0.05). In conclusion, the dietary inclusion of
benzoic acid at the supplementation levels of 0.3% and 0.5% significantly improved the growth perfor-
mance of nursery and grower-finisher pigs in the current study; the nursery pigs responded to the di-
etary supplementation of benzoic acid up to 0.5% linearly while the grower-finisher pigs achieved the
optimal ADG at the calculated supplementation level of 0.36%.
© 2017, Chinese Association of Animal Science and Veterinary Medicine. Production and hosting
by Elsevier B.V. on behalf of KeAi Communications Co., Ltd. This is an open access article under the
CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).

1. Introduction

enhanced growth performance of piglets by the strong antimicro-
bial effects in the gastrointestinal tract (Kluge et al., 2006).

Benzoic acid was superior to other acids in terms of in vitro In piglets, there is a plethora of studies with benzoic acid.
bactericidal effects on coliforms (Knarreborg et al, 2002) and Benzoic acid (0.5%) improved growth rate, feed intake, and feed

* Corresponding author.

E-mail address: heng-xiao.zhai@dsm.com (H. Zhai).

utilization rate in piglets (Kluge et al., 2006; Torrallardona et al.,
2007; Halas et al,, 2010). This could be attributed to the improved
gut health via decreasing digesta pH value, increasing the number
of Bifidobacterium while decreasing Escherichia coli, promoting the

Peer review under responsibility of Chinese Association of Animal Science and development of intestinal morphology (Diao et al, 2014),

Veterinary Medicine.

enhancing jejunal antioxidant capacity (Diao et al., 2016), diversi-

B SEVIER Production and Hosting by Elsevier on behalf of KeAi

fying ileal microbiota (Torrallardona et al., 2007; Halas et al., 2010),
and increasing utilization rates of nutrients (Guggenbuhl et al,
2007). There is, however, a lack of long-term studies to ascertain
the positive effects of benzoic acid on pigs from weaning until

http://dx.doi.org/10.1016/j.aninu.2017.05.001
2405-6545/© 2017, Chinese Association of Animal Science and Veterinary Medicine. Production and hosting by Elsevier B.V. on behalf of KeAi Communications Co., Ltd. This is
an open access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
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slaughter (Halas et al., 2010). Moreover, the finding by Shu et al.
(2016) that adding between 2.5% and 5.0% benzoic acid could
lead to organ injury in piglets makes it imperative to study benzoic
acid during the entire grower-finisher period at the recommended
levels which are usually less than 1%.

In the current study, 2 experiments were conducted to validate
the efficacy of benzoic acid on the growth performance of both
nursery and grower-finisher pigs.

2. Materials and methods

The animal protocol for this research was approved by the An-
imal Welfare Committee of DSM (China) Animal Nutrition Research
Center (AWCCAN).

2.1. Animals and facilities

2.1.1. Experiment one

A total of 144 PIC L1050 barrows (initial body weight 7.1 + 0.6 kg
and final body weight 20.0 + 2.7 kg) were used. Six barrows were
housed in a pen (3.0 m x 1.8 m) furnished with 2 nipple drinkers
and one trough with a stocking density at 0.9 m? per pig. The study
lasted for 28 days in two 14-day phases.

2.1.2. Experiment two

A total of 288 PIC L1050 barrows (initial body weight
36.1 + 3.6 kg and final body weight 112.4 + 8.4 kg) previously not
exposed to benzoic acid were used. Six barrows were housed in a
pen (49 m x 2.7 m) furnished with 2 nipple drinkers and one

H. Zhai et al. / Animal Nutrition 3 (2017) 232-235 233

Table 1

Ingredients and nutrient compositions of basal diets (as-fed basis).
Item Nursery  Grower  Finisher
Ingredients, g/kg
Corn (7.8%) 611.00 760.00 831.00
Soybean meal (47%) 245.00 - -
Soybean meal (43%) - 200.00 130.00
Fishmeal (65%) 50.00 - -
Whey powder (3%) 50.00 - -
Soybean oil 15.00 8.00 8.00
NaCl 3.00 3.50 3.50
Limestone 7.00 8.95 8.50
Dicalcium phosphate 275 4.00 3.05
t-lysine - HCl 4.00 3.70 4.00
pi-methionine 0.80 0.50 0.30
t-threonine 1.30 1.00 1.20
t-tryptophan - 0.20 0.30
Phytase 0.15 0.15 0.15
Treatment premix’ 5.00 5.00 5.00
Vitamins and minerals premix 42057 (0.5%) 5.00 - -
Vitamins and minerals premix 4305° (0.5%) - 5.00 -
Vitamins and minerals premix 4405 (0.5%) - - 5.00
Total 1,000.00 1,000.00 1,000.00
Calculated nutrients & energy, %
Crude protein 202 15.5 13.0
ME, kcal/kg 3,401 3,325 3,329
Total Ca 0.84 0.63 0.57
Total P 0.69 0.53 0.48
True total tract digestible P 0.46 0.32 0.29
Standardized ileal digestible amino acid
Lys 1.28 0.91 0.78
Met 039 0.27 0.22
Thr 0.76 0.56 0.49
Trp 0.20 0.16 0.14
Val 0.80 0.56 0.47

trough with a stocking density at around 2.2 m? per pig. The
experiment lasted 70 days in two 35-day phases.

2.13. Facilities

The experiments were conducted at DSM (China) Animal
Nutrition Research Center Co., Ltd. (Bazhou, China). Room tem-
perature was controlled by a computer system to maintain an
optimal environment according to the age of pigs. Water and feed
in pellet form were supplied ad libitum. The lighting was set as
bright during the day and as dim during the night.

2.2. Experimental design

Both experiments were in a randomized complete block design
with the initial body weight of pigs as the blocking factor. There was
a total of 3 dietary treatments with each treatment in 8 replicate
pens in experiment 1 and 16 replicate pens in experiment 2. The 3
treatments corresponded to 3 dietary levels of benzoic acid: 0, 0.3%,
and 0.5%. The ingredient and nutrition compositions of the basal
diets are shown in Table 1. The analyzed nutrients and benzoic acid
are shown in Table 2.

The nursery, grower, and finisher pigs' diets were formulated to
meet or exceed the energy and nutrients requirements for 11 to
25 kg, 50 to 75 kg, and 75 to 100 kg pigs in NRC (2012), respectively.
The feed was pelleted at 80 °C.

Benzoic acid with a purity of 99.5% and phytase were provided
by DSM (China) Ltd. (Shanghai, China). Phytase at the supplemen-
tation level of 0.15 g/kg feed was assumed to provide 1.27 kg total P
and 1.06 kg total Ca per ton of feed. The mineral and vitamin pre-
mixes were provided by DSM Vitamins (Shandong) Ltd. (Liaocheng,
China).

2.3. Sampling and analyses

The pigs were weighed on d 0, 14, and 28 in experiment 1, and
ond 0, 35 and 70 in experiment 2. Feed allowance and leftover were

iyl (RN

! Treatment premix is made of silicon dioxide replaced with intended levels of
benzoic acid.

2 Supplied per kilogram of diet: vitamin A, 9,750 IU; vitamin Ds, 3,000 IU; vitamin
E, 63 mg; vitamin K3, 3.0 mg; vitamin B, 3.0 mg; vitamin B, 9.6 mg; vitamin Bg,
4.5 mg; vitamin By, 36 pg; D-biotin, 240 ug; D-calcium pantothenate, 30 mg; folic
acid, 1.8 mg; niacin, 36 mg; Cu (tribasic copper chloride), 190 mg; I (potassium
iodate), 0.6 mg; Fe (ferrous sulfate), 120 mg; Mn (manganese sulfate), 60 mg; Zn
(zinc sulfate), 120 mg; Se (sodium selenite), 450 pg; and choline (choline chloride),
300 mg.

3 Supplied per kilogram of diet: vitamin A, 6,500 IU; vitamin D3, 2,000 IU; vitamin
E, 42 mg; vitamin K3, 2.0 mg; vitamin By, 2.0; vitamin B, 6.4 mg; vitamin Bg, 3.0 mg;
vitamin By, 24 pg; D-biotin, 160 pg; D-calcium pantothenate, 20 mg; folic acid,
1.2 mg; niacin, 24 mg; Cu (tribasic copper chloride), 125 mg; I (potassium iodate),
0.5 mg; Fe (ferrous sulfate), 100 mg; Mn (manganese sulfate), 50 mg; Zn (zinc
sulfate), 100 mg; Se (sodium selenite), 250 pg; and choline (choline chloride),
250 mg.

4 supplied per kilogram of diet: vitamin A, 6,500 IU; vitamin Ds, 2,000 IU; vitamin
E, 42 mg; vitamin K3, 2.0 mg; vitamin By, 2.0; vitamin B, 6.4 mg; vitamin Bg, 3.0 mg;
vitamin By, 24 pg; D-biotin, 160 pg; D-calcium pantothenate, 20 mg; folic acid,
1.2 mg; niacin, 24 mg; Cu (tribasic copper chloride), 30 mg; I (potassium iodate),
0.45 mg; Fe (ferrous sulfate), 80 mg; Mn (manganese sulfate), 40 mg; Zn (zinc
sulfate), 80 mg; Se (sodium selenite), 150 pg; and choline (choline chloride), 250 mg.

recorded in each 14- or 35-d period. The number of pig-days per
period and pen was recorded.

After extraction in 1% acetic acid and anhydrous ethanol (3/2,
vol/vol), benzoic acid was measured with HPLC (Agilent 1200
series, Agilent Technologies, Santa Clara, CA, USA) using benzoic
acid as an external standard, a ZORBAX SB-C18 column, 0.5%
formic acid/acetonitrile as the mobile phase, and a detection
wavelength at 230 nm. Dietary samples were dried at 105 °C in
an oven for 4 h for dry matter determination. Nitrogen content
was determined by the Dumas method (LECO FP-528, LECO
Corporation, St Joseph, MI, USA). Gross energy was determined
using an adiabatic bomb calorimeter (C 2000 basic, IKA, Ger-
many). Calcium and phosphorus were determined by Inductively
Coupled Plasma-Optical Emission Spectrometry (Optima TM
8000, PerkinElmer, Shelton, USA).
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Table 2
Analyzed nutrients of the experimental diets with different levels of benzoic acid
(BA).

Item Dry matter, ¥ Crude protein, ¥ Total Ca, % Total P, % BA, mg/kg

Experiment 1

0BA 88.2 194 0.74 055 0
03%BA 88.6 19.4 0.75 055 2,942
0.5%BA 88.9 19.9 0.74 055 4,206
Experiment 2: grower (1)’

0BA 87.5 16.0 0.58 0.40 0
03%BA 87.7 15.5 0.58 042 2,786
0.5%BA 879 153 0.56 0.40 4,699
Experiment 2: grower (2)'

0BA 873 15.5 0.57 039 0
03%BA 87.2 15.3 0.57 038 2,510
0.5%BA 87.6 15.7 0.59 0.40 5,156
Experiment 2: finisher (1)°

0BA 88.1 13.2 0.54 036 0
03%BA 88.3 131 0.52 035 2,860
0.5% BA 88.6 13.0 0.53 0.35 4,502
Experiment 2: finisher (2)°

0BA 87.8 13.1 0.55 0.36 0
03%BA 87.7 13.2 0.51 034 3,038
0.5% BA 88.0 131 0.52 036 4,597

! The first and second batches of diets for grower phase of experiment 2.
2 The first and second batches of diets for finisher phase of experiment 2.

2.4. Statistical analysis

2.4.1. Calculations

Average daily gain (ADG) was calculated by adding the indi-
vidual weight gains in each pen and then dividing by the number of
pig-days of that pen. Feed intake was measured by pen, and average
daily feed intake (ADFI) was calculated by dividing the feed intake
of each pen by the number of pig-days of that pen. Feed conversion
ratio (FCR) was calculated by dividing ADFI by ADG.

2.4.2. Statistical model

Data were analyzed with GLM procedure of SAS 9.3 (SAS Insti-
tute, Inc., Cary, NC, USA) using the following statistical model with
pen-aggregated data:

Yije = p+ o + B + &ijk,

where p is the overall mean, q; is the effect of the ith block, §; is the
effect of the jth benzoic acid level, and ejjk is the error term.
Homogeneity of variance between treatment groups was
checked by applying Levene's test. Normality was checked by
applying Kolmogorov—Smirnov's method. To investigate the dos-
e—response effect, orthogonal polynomial contrasts were used to
test the linear and quadratic effects of benzoic acid. The contrast
coefficients were generated using IML procedure of SAS considering
the unequal spacing between the treatments. The statistical signif-
icance was defined at P < 0.05. The least square means are presented.

3. Results
3.1. Dietary analyses
The analytical results (Table 2) were in an acceptable range to

the respective target levels (Table 1) and indicated that there were
no errors in experimental diets that were prepared.

3.2. Model assumptions

Variance homogeneity was present in the data. For the
normality test, only ADFI for the period of d 35 to 70 at the benzoic
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acid level of 0.3% in experiment 2 failed. Since the main measure-
ments were all normally distributed, no transformation of the
outcome was performed.

3.3. Growth performance

Three piglets in experiment 1 and 5 pigs in experiment 2 were
culled out. The culled piglets were diagnosed of meningitis or en-
teritis, while the grower pigs were eliminated due to rectal pro-
lapse, limping or enteritis.

In experiment 1, ADG of all growth phases increased linearly
(P < 0.05) with increasing supplementation of benzoic acid, which
led to a linear improvement in average body weight on d 28
(P < 0.05; Table 3). There was also an improvement in FCR of d 0 to
14 (linear effect: P < 0.05) and in ADFI during d 14 to 28 and d 0 to
28 (linear effect: P < 0.01) (Table 3).

In experiment 2, ADG during d 0 to 35 and d 35 to 70, and
average body weight on d 35 were improved linearly (P < 0.05)
with increasing supplementation of benzoic acid (Table 4). Average
daily gain of d 0 to 70 and average body weight on d 70 increased
significantly in a both linear and quadratic manner. There was a
linear improvement in FCR of all growth phases (P < 0.05). The
optimal dietary inclusion rate of benzoic acid was calculated at
0.36% by regressing ADG of d 0 to 70 against the supplemental
levels of benzoic acid (y = —483.33x + 351.67x + 1,048, > = 1)
(Table 4).

4. Discussion

Liver can efficiently extract 89% of the dietary benzoic acid to
synthesize hippuric acid for clearance by kidneys with the urinary
excretion of hippuric acid accounting for 85% of the benzoic acid
intake, but the absorption of benzoic acid in the gut is a protracted
process (Kristensen et al.,, 2009), which means a longer time for
benzoic acid to act in the gastro-intestinal tract. Benzoic acid could
improve the microbiota ecosystem in the gut and enhance the
metabolic functions of the gut. Dietary supplementation of benzoic
acid decreased the pH value of digesta inileum, cecum, and colon of
piglets (Diao et al., 2014) and in crop, jejunum, and ceca of chickens
(Olukosi and Dono, 2014), which could be a critical factor for the

Table 3

Growth performance of nursery pigs (Experiment 1).
Item Benzoic acid, % SEM  P-value

0 03 05 L Q?

Number of replicates 8 8 8
Body weight, kg
do 7.1 71 7.0 0.09 0515 0.306
d14 12.0 123 126 0.25 0.083 0.845
d28 19.0 203 20.8 0.45 0013 0.723
dOto14
ADG, g 349 369 403 15 0.024 0.503
ADFIL, g 476 481 509 14 0.129 0.420
FCR 1.36 131 1.27 0.03 0.024 0.831
d15t028
ADG, g 507 571 583 17 0.004 0.387
ADFl, g 742 808 846 18 <0.001 0.875
FCR 1.47 1.42 1.45 0.02 0.555 0.138
dO0to28
ADG, g 428 470 493 15 0.006 0.872
ADFIL, g 609 645 678 15 0.005 0.774
FCR 142 1.38 1.38 0.02 0.118 0439

SEM = standard error of the means; ADG = average daily gain; ADFI = average daily
feed intake; FCR = feed conversion ratio, ADFI/ADG.

! Linear effect of benzoic acid.

2 Quadratic effect of benzoic acid.
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Table 4

Growth performance of grower-finisher pigs (Experiment 2).
Item Benzoic acid, % SEM  P-value

0 03 0.5 L Q*

Number of replicates 16 16 16
Body weight, kg
do 36.1 36.0 36.3 0.10 0315 0.232
d35 745 76.5 76.1 0.51 0.022 0.112
d70 109.8 1139 1135 0.76 <0.001 0.048
d0to35
ADG, g 1,089 1,150 1,138 16 0.020 0.106
ADFL, g 2,490 2,544 2,524 34 0.415 0.425
FCR 229 221 222 002 0.014 0207
d 36 to 70
ADG, g 1,008 1,069 1,069 13 0.001 0.123
ADFL g 3,085 3,176 3,163 34 0.084 0.296
FCR 3.07 297 296 004 0.025 0435
d0to70
ADG, g 1,048 1,110 1,103 11 <0.001 0.051
ADFL g 2,787 2,860 2,844 30 0.159 0.308
FCR 2.66 2.58 258 003 0.007 0230

SEM = standard error of the means; ADG = average daily gain; ADFI = average daily
feed intake; FCR = feed conversion ratio, ADFI/ADG.

! Linear effect of benzoic acid.

2 Quadratic effect of benzoic acid.

selective suppression of the detrimental pathogens and the
improved biodiversity of microbiota in the gut (Knarreborg et al.,
2002; Torrallardona et al., 2007; Halas et al., 2010). Longer villi
and higher activities of trypsin, lipase, and amylase in the jejunum
of piglets were reported in response to supplementation of benzoic
acid (Halas et al., 2010; Diao et al., 2014, 2016), which could support
greater nutrient digestion and absorption by pigs as proved in the
metabolism trials by Guggenbubhl et al. (2007), Sauer et al. (2009),
and Murphy et al. (2011). The improved intestinal morphology
could be related to the upregulation of mucosal glucagon-like
peptide 2 (GLP-2) and activities of superoxide dismutase (SOD)
and glutathione peroxidase (GSH-PX; Diao et al., 2016). In addition,
the supplementation of benzoic acid reduced manure NH3 emission
(Halas et al.,, 2010; Murphy et al., 2011), which could help improve
the environmental conditions for pigs.

For piglets in the current trial, the linear relationship between
the growth performance and the supplemental levels of benzoic
acid suggest the possibility of further improvement in growth
performance of piglets with dietary benzoic acid supplementation
greater than 0.5%. Kluge et al. (2006) showed that the dietary
supplementation of 1% benzoic acid can further improve the
growth performance of piglets when compared with the level of
0.5% benzoic acid. Previous trials (Kluge et al., 2006; Torrallardona
et al.,, 2007; Halas et al., 2010) showed that 0.5% benzoic acid can
improve ADG by 11% to 16%, ADFI by 8% to 11%, and FCR by 2% to 6%
compared to the non-supplemented control, which compared with
improvements of 15%, 11%, and 3% accordingly in the current study.
It is worth noting that approximately 70% of improvement in ADG
could be explained by the increase in ADFI in experiment 1, which is
in agreement with the positive correlation between the effects of
organic acid on ADG and ADFI (Partanen and Mroz, 1999).

In the literature, there is evidence that benzoic acid might be
able to improve the growth performance of grower-finisher pigs.
For example, benzoic acid (2%) increased apparent P and Ca di-
gestibility, and reduced urinary pH and NH3 emissions in grower
pigs (Nergaard et al., 2010; Murphy et al., 2011). Large-scale growth
performance studies with grower-finisher pigs, however, are still
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lacking. In the current study, it was clearly shown that, compared to
the non-supplemented control, both 0.3% and 0.5% benzoic acid can
improve the ADG by 6%, ADFI by 3%, and FCR by 3% for the whole
grower-finisher duration. The derived optimal supplemental level
of 0.36% of benzoic acid for grower-finisher pigs in the current
study indicates that grower-finisher pigs might need less benzoic
acid than nursery pigs for the best growth performance. Further-
more, there was no sign of health problems with the grower-
finisher pigs linked to the long time usage of benzoic acid at the
supplemental levels in the current study, which is probably due to
the efficient extraction of benzoic acid by the liver and clearance by
the kidney (Kristensen et al., 2009).

5. Conclusion

In conclusion, the dietary inclusion of benzoic acid at the sup-
plementation levels of 0.3% and 0.5% significantly improved the
growth performance of both nursery and grower-finisher pigs in
the current study; the nursery pigs responded to the supplemen-
tation level of benzoic acid up to 0.5% linearly while the grower-
finisher pigs achieved the optimal ADG at the calculated supple-
mentation level of 0.36%.
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Table 1 - Effects of Digestarom® Sow supplementation during lactation on sow performance

®
Variables Control LrEr LI =] Difference, % P- value
Sow difference

Lactation period, d 20.55 20.80 0.25 0.541
Sow BW at weaning 248.2 2443 0.334

Average lactation feed intake

whole period, kg 1.64 0.669
Milk production, kg/d* 7.66 9.37 22.32 <0.001

¥ Milk production was estimate based on Noblet and Etianne, 1989
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Litter weaning weight, kg +17.4% Piglet average weaning weight, kg +15%
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Coefficient of variation, % *

*P<0.01

Figure 1. Effects of Digestarom® Sow supplementation during lactation on piglet performance at weaning.
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*P=001

Figure 2. Effects of Digestarom® Sow supplementation during lactation on piglet weight classification.

P 2 FT 0L X AE AT AR AR, $2 M rPATEEAT SRR B, AR LEXTIRAL, i e
FFE W B S A BRI N, SR AT R
4. B KA IRE TP IR

Table 4 - Effects of Digestarom® Sow supplementation during lactation on litter diarrhea incidence

o
Variables Control Digestarom Numerical P- value
Sow difference

No diarrhea, % 71.78 79.06 7.28 0.153
Score 2, % =il 73 0.154
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Digestarom® Sow

Scientific Trial

Scientific Trial at commercial swine operation

Ceara, Brazil, 2021

Aim of the Trials

Investigate the effect of Digestarom® Sow supplemented during lactation on

sow performance and milk composition, piglet performance and diarrhea

incidence.

Location: Commercial operation in collaboration with Universidade
Federal Rural do Semi-Arido, Ceara, BR

Trial Design

Trial 1:
Animals: 93 sows Topigs Norswin TN70
Duration:  Lactation period with average of 21 days

Treatments:
Group 1: Standard lactation diet without phytogenic additive
(Control); n=49
Group 2: Standard lactation diet + Digestarom® Sow
(150 g/t); n=44
Sows were located in 3 maternity rooms (two open rooms with frontal
ventilation duct and one climatized room with negative pressure). Dry
feed started at 1 kg on day after farrowing and increased 1 kg/d until day
8, following by 8 kg/sow/d until weaning. Water was provided ad libitum.
Sows were between parity 2 and 7. Litter size were equalized.

Statistical analyses: ANOVA with number of parities as random effect.
Considering P < 0.05.
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Results

Table 1 - Effects of Digestarom®™ Sow supplementation during lactation on sow performance

. Digestarom® Numerical
Lactation period, d 20.55 20.80 0.25 1.22 0.541
Sow BW at weaning 248.2 -3.90 -1.57 0.334

Average lactation feed intake 0.669
whole period, kg

Milk production, kg/d* 7.66 9.37 22.32 <0.001
* Milk production was estimate based on Noblet and Etianne, 1989

Table 2 - Effects of Digestarom® Sow supplementation during lactation on milk composition at farrowing and weaning

< Digestarom® Numerical &
Sy Sow difference = ( /°)

Day 2 lactation

Crude Protein, % 3.72 3.47 -0.25 6.99 0.037

Mineral, % -0.02 0.543

Day 20 lactation

Crude Protein, % 3.54 3.69 0.15 7.730 0.075

Mineral, % 0.815

Milk crude protein, lactose and total solids were different among treatments at day 2 of lactation, however this different
was likely not due to the product supplementation as sows started receiving the product only few days before farrowing,
when they moved to the maternity barn. At weaning, crude protein was greater for the Digestarom group, however the
effects on performance was likely driven by the quantity of milk instead of the improvement of composition change,
as it was a small difference.

Table 3 - Effects of Digestarom® Sow supplementation during lactation on sow performance

Variables Control N'umencal Difference, %
difference

Digestarom®

Sow
At birth

Litter weight, kg 19.97 20.21 0.728
Coefficient of variation, % 18.72 19.69 0.97 0.52 0.358
Litter size, n 11.51 11.73 0.14 0.620
Kile BURVEGS WaS G 5.10 5.87 0.77 15.04 0.10 <0.001
weight, kg

Coefficient of variation, % 21.34 17.91 -3.43 0.010
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Litter weaning weight, kg +17.4% Piglet average weaning weight, kg +15%
& +10.2kg 7 +767g
* *
70 68.89 . 587
5.10
60 58.67 s
50 4
40
3
30
2
20
10 1
0 0
Control Digestarom® Sow Control Digestarom® Sow
Coefficient of variation, % m * . Control

. Digestarom’ Sow
*P<001

Figure 1. Effects of Digestarom® Sow supplementation during lactation on piglet performance at weaning.

Digestarom® Sow supplementation during lactation resulted in improved milk production, leading to about 10 kg
heavier litter weaning weight, 767 g more on piglet average weaning weight and better litter uniformity.

Piglet weight classification at birth Piglet weight classification at weaning
100 100
_— :
60 60
K3 © 38.1 2649 ® -

Control Digestarom® Sow Control Digestarom® Sow
1 <140kg 1.40to 1.7 kg w>17 kg " <49 kg #4910 6.10kg ©>6.10kg

*P<001

Figure 2. Effects of Digestarom® Sow supplementation during lactation on piglet weight classification.

Piglets were classified by light, mid and heavy weight at birth and weaning. It was observed an increased number of
heavy piglets and decreased number of light piglets at weaning when Digestarom® Sow was supplemented.

Table 4 - Effects of Digestarom® Sow supplementation during lactation on litter diarrhea incidence

& Digestarom® Numerical ‘

No diarrhea, % 71.78 79.06 7.28 2.11 0.153
Score 2, % 8.5 6.72 -1.78 0.95 0.154

Incidence and score of diarrheas were recorded across litters, and sows supplemented with Digestarom® Sow were
observed to decrease the incidence of score 3 diarrhea by 4.5 points of percent.
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Cost-Benefit Analysis

The breakeven for the application of Digestarom® Sow during lactation was calculated as 155 g more litter weaning
weight. The extra revenue per sow was enhanced by 40 USD, leading to a ROI of 65 : 1 (Table 4).

Table 5 - Cost-Benefit Analysis

Extra litter weight/sow, kg 10.2
Extra revenue/sow*, BRL;USD 219 ; 40

RO es8

Breakeven,_ (litter weaning weight, kg) 0.155

* Average pig price = 21.4 BRL/kg 6 to 10 kg live weight (2021 in Santa Catarina, BR)Currency 2021 USD/BRL
Av. Rate = 5.52

Conclusion

Digestarom® Sow supplementation during lactation resulted in:

+ Improved milk production by 22%

* Improved weaning weight (+10 kg) and uniformity of the litter
*  More “heavy” piglets and less “light” piglets

» Decreased diarrhea incidence among litters

« Higher productivity resulted in ROI of 65.86

« ABreakeven of only 155 g litter weaning weight
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[MRE]
AIEZE R R X ETEC B/ RAERIFIER R
188

JE & E SR FUE AR R AR T, SEMINUAY A A A K R B E VI 7 it KT
% (Enterotoxigenic Escherichia coli, ETEC) & 45| N FIZIYIIEYE 1 3 2% )i W 2 —. ETEC AR Z gAY,
Horb K88 R GHEAMEMEEREE. UE &K ETECKSS &, MESHEL MIMEE L, m4m
HR BB, JEAS R, BOR RS e B, B S8 SRR DR, A
fads, WK & RRZIETE, AAREMERFEMIETR, AU AR, ETEC YT HUETS I 3 L] ]
RE A2 I B AIC W TE A AR p A G 1, A SR I SRS, T IR B W i i Rt i e B e AT D e, 330
WK G35 77 R e Rl i 28 8L . PR RAESM A P ) iz R AE KARBERI AR ST 254, BlinS i
W SBN I, 5HE T A TESI W ERR B TR Tz 0. Bk, FHPUER
BRMIBTEERE.

VRS B i i S S ARG . H TR 7O R I, BRI — P U b A 22 B AR i, JE I R B
AR LASE SRS VI BUR PR RE T, g N TE SRR R O oA A3 R o R R A2 e (T B 10 05 B IR
BT AR —Fh. KPR EAR R EREACR, RAREERE IR REA . 5@ piE S
YEAEZ R AP EAE R . (BRI RAE WAL AT 2 B 1AL, R IIR,  HIEL G WA s, 5l
BT, SEMRENYIRAT . AL G 7R B R B 0 DR T 28 e R R R I R AR S B R R R,
A R BRI BB L 20 e SRS HEAE FH 2R FR IRV H 1R /) B2 — 8% ETEC WM BCABUR M3, ETEC
IEGLN BRIBUR LI SR S AE L, BB GSOR SZ E W M s g, Vr 2 el BU/NRCA ETEC 2
BRI SRAR L B L G RIS ) B A FHATLEE

I, 7ERPFF R EE A T, R aR s R /N AR . it G LA B i 8 Ak A6 0 A R P 55 il
EAFR T ARE DL, B LRI 70V 7 A0 B R o R I A BT B /)~ B g T 45 % 1 DR AP 4 B G 41
B, PR ETEC I&Gs B0 iiE SO SR AEHT I BT AIva 7 BB, JFENFEA: 7 g2 e R 25 B R FH ¥4 1o
AR AR AL IR A

2 KBTI
# BN ETEC B/ RIERK T Foil 5 FRTh e KA 3 B
2.1 MR ATTE
2.1.1 R ¥t
Iy 6 M, FAAE 6 NES, BAEE 3 /M. A JXIRA (COND , FrallRIEF

Pk, b NI EEH (ETEC) , FAMEIERIAAR . ACTE = ik IRk 4, 78 RERERR SRR 2.0% 1 4l 2%
HEf (F8E=99.5%) . AFEPU, F.. /N ARBERBEERZA, 7B 7E el R RN 1.0%, 1.5%F1 2.0%[1) 7%
AR (58 =40%) . ETEC BRI H T E ZEHEY RO # Ay, MyER N 0149: K91: K88ac.

( ) kil {ER M hitps://www feedtrade.com.cn -91-

www.feedtrade.com.cn



https://www.feedtrade.com.cn/

BUREHT, SACERAN RIESER AR 14 R, 3 15 KR ETEC BRIEE, @OLIRIEHA, WHERL
NI RS . WG, BACPA N RIRSAARS BRI R 7 K. kg ot Wk 1.

11 AR

Rk #

WA FRAER
A 1 SERH AR
b3 2 SR R
AbFE 3 SRR +2.00%40 7K F IR A}
Ab3E 4 FERA AR+ 1. 0% ¥4 15 410 0 R
AbEE 5 FERHR+1.5% 4 I AL R R

% 0.1ml/10g FI77) & I8 s v 5T PBS &k

4 0.1ml/10g (177 AR =4 1 X 10°CFU/mML ) ETEC Bl
2 0.1ml/10g 4755 I8 s vE 5t 1 X 10°CFU/mL ) ETEC B
2 0.1ml/10g (1772 G s v E 5 1 X 105CFU/mL ) ETEC il

AhFE 6 FEABARE+2.0% A WAL 45 iR

2 0.1ml/10g 755 I8 s vE 5+ 1 X 10°CFU/mL ) ETEC Bl
4 0.1mi/10g (17 F AR S 1 X 10°CFU/mML 1) ETEC Bl

2.1.2 fak I 1 KB IR K R

SRR B TR AT A 2.
R 1-2 BAARAR KL EFKF

AR KT, %

JE £l Ingredients, % TR AR

1.0 1.5 2.0
fi% & 1 Casein 20.00 20.00 20.00 20.00
T KiEkr Corn starch 39.75 38.75 38.25 37.75
FPMIkS Maltodextrin 13.20 13.20 13.20 13.20
JEFE Sucrose 10.00 10.00 10.00 10.00
214k % Cellulose 5.00 5.00 5.00 5.00
K& Soybean oil 7.00 7.00 7.00 7.00
A ML Organic acid 0.00 1.00 1.50 2.00
diAE R TIREL Vitamin premix 5.05 5.05 5.05 5.05
41t Total 100.00 100.00 100.00 100.00
B IE/KF Nutrient level
FLE A5 CP, g/100 g 20.00 20.00 20.00 20.00
WK1k &4 Carbohydrate, g/100 g 63.95 62.95 62.45 61.95
FLAEMT EE, g/100 g 7.00 7.00 7.00 7.00

2.1.3 REFY RAFEE

108 K 3 JAlkIfdHE BALB WER, SPF ¢, fZ{A®E —BURNIEENL 2 6 MALEE, b6 MEE,

ANER 3 UM B/ RS TR K A B R A BOR AR zh ) 55

H R AKX 3

(] 25 i s IAE 23 £2°C, FHXTIR I HITE 40%-70%, 12h JGHERT 12h SERS & ARk, RS /N,
KRS HMORAS, AR 1 ik, d S HREEMEARED L. EREE 15d. 16 d. 22d FFA4N b3 1) 4
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ANEF IR 1 R/NR, BHTRILGRES, FREHSRTE . OB AR, B B kA
MR AR EEE A, RIS ARHEASRY A, W iE SRR L. LS & BE A T
SE MATE AR X ZR 20 R S AR P A o T P 2 e k6 B I R 1) /0 B 4 o PR RS B U, )R
r 2.0040 2 Ry FRI/N R i, MAar R P, BEFME— G HIIET I R, HARIRE
FREEAFE 3 /NRFE S
2.2 Z Bt BT
2.2.1 K EREAIZS B AREK

FEIHR &R (ADFD « RIG WO REGERERE, HFITHFHHRE R,

FHHBE (ADG) : fERIGHIE 1. 7. 14, 20d FREUVNRIAE, P HME,

HAFaH . HAEELHARER .
2.2.2 MIEANIER

K B G ik, 38 I 4K 2 DhREREbS ORI LI h T4 A R - 18 (IL-1B) « FI4HM A 35-6

(IL-6) « WEIRIERE T-a (TNF-0) FIFHEE y (INF-y) . D-AHR (D-lactate) 1 %81k (DAO) )

i, e E LR AE YR A R A A .
2.2.3 2 G i 4H 2 A

B /NI 2 em K2 he il BRI A, A KEREEE T 4% 2 R H B, KK, A5
IR, I AARE-PHO QG0 G B TS BAs TUREASTEA, WESESEMNREIRE, T
HEREIREIRIE (VIO fH.
2.2.4 Jipp3B FORE SN B D EAH G KT mRNA 25 i A

KA B IERE i, $2HUE RNA, £ F RT Master Mix 1871 & & #% 3% 5 il cDNA. 2% SYBR Green Master
Mix BRI G AT B 15, 7E500E B PCR X _LBEAT SEN 22058 & PCR &l H AOFERIALHE IL-1B. 1L-6.
TNF-o. HAZ4HMELEH-1 (MCP-1) | Toll-#£324& (TLR-2. TLR-4 A1 MyD88) mRNA FKiAH .
2.2.5 A K EREARIL

KA R EAE S, W 5 W I rp B B e B M DGR R 2R 14 7K P (Claudin-1. Occludin il ZO-1) .
2.2.6 B AL o B

K FH 16S rDNA s &0 5 43 47 45 1V 1 BE h AP X AR 2 R 2 e o B T SRR 3 B, 2 AR S
B2 TFBET OTU 3. PCoA & LEfSe 43, N PICRUSE BT ZhAE T .
2.2.7 T N AR A G 0 R PR A

K AR RS Ao A I e 45 10 6 BE R4 R B W R 5 &, 4% LR (acetic acid) PR (propionic acid)
FITHR (butyricacid) -
2.3 4 54

B #E A Excel 2019 4bFEf5, KA SPSS 20.0 F AR AT HLER 2 77 24041, F£H Duncan #4722 # LLHL,
FAEAE L “PIME RS FoR. LU P<0.05 Jy2E 5 i 3 M HI b
3HERE 4
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3.1 R BT RN KR T B RS/ R E KR

M 1-3 ATLAE H, BCEEHT, LRI 14d 5, SACEA/N R H I EMTF AR EET
BEER (P>0.05) , ENEE EF, FREABIEEIRAREEA AR & B#n, ETEC AT
FE VR LR AL/ IR AR L (KT CON 4/l (P<<0.05)
& 1-3 R BREIRN KA B D R E KR

Table 1-3 Effects of cold-spray coating of acids on body weight in mice challenged with Escherichia coli

ETEC + 1.0%

ETEC + 1.5%

ETEC +2.0%

CON ETEC WL R WL R 4 B 1

fAH, g
Day 0 1300028  13.03%0.31 13.19%0.32 13.08+0.33 13.23%0.25
Day 7 16.38+0.30  16.54+0.21 16.70 +0.45 16.81+0.13 16.48+0.16
Day 14 17.71+041 1758024 17.21+0.46 17.61%0.17 17.73%0.20
Day 0-14, H# Al

FHHAREE, g 0.34 +0.03 0.33 £0.02 0.29+0.03 0.32+0.03 0.32+0.02

FRIHRER, g 2.24 +0.05 2.21 +0.03 2.12+0.06 2.14 £0.01 2.15+0.04

TRV R 2%

(RE/ R EE) 0.149+0.011 0.147 +0.008 0.134+0.012 0.151+0.015 0.149+0.009
Day 15-21, W # /5
Day 21 &, g 18.33+0.168  17.69+0.24P 17.41+0.37° 17.87 +0.18%® 17.90 +0.38%®
Day 15-21 {kE 23k, g 061+038  0.10=0.17 0.19 +0.30 0.27+0.11 0.17+0.28

FAT B R ARAN NS P RFRORZER B (P<005) , MFABETHERERARE (P>0.05) . TEM.
In the same row, values with different small letter superscripts mean significant difference (P<<0.05), while with the same or no letter
superscripts mean no significant difference (P>>0.05). The same as below.
3.2 BRI KR AT B R/ 2% B R B RS

M3 1-4 /AN, ZOEgHT, LRI 14d 5, SABANRSERECEEER (P>0.05) .
W# 5, 5 CON 4lMLk, ETEC 41/ REMFFEEL (24h F1 168h)  'BHEFE%L (24h) EE#IN (P<0.05) ,
0B R 2E /N RO T AR BOR B IEHR AR E N (24h; P<<0.05) , AR /A WAL B4 /1N SR IE 8 205 2%
BEAR. RRAEFREC E 1N (168h; P<<0.05) : 5 ETEC ZHAHLL, =I5 vA W a4 R 4/ BUFFIE P 0 2 1
i (168h; P<<0.05) .
3.3 ¥ B R R X K T B8 B0 /0 B 0 B J L R i

HI3 1-6 WL, BT, SRS AR 14d J5, S A4 miE RIEH 7S B R FE R (P>0.05) .
W5, 5 CON AL, ETEC 4/NRUiE A+ IL-1B+ IL-6. TNF-a. INF-y fl D-lactate & & & in (24h.
168h; P<0.05) , DAO iftki e (24h; P<<0.05) ; 5 ETEC AAHLL, K7 SR B HIRA /) B L5
1 D-lactate & &A1 DAO 3 11 & 3 B (24h; P<<0.05) , H 771 &4 55 40, 4 W 41/ B35 A 1L-1p(24h. 168h)
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TNF-a (24h) . INF-y (24h. 168h) . D-lactate (24h) Fll DAO #iftE (24h) & EREK (P<0.05) , Ml
A B 4 /N BRMLIE H TNF-a. INF-y A1 D-lactate 5 & & DAO 5% 2 Z F#(% (24h; P<<0.05) .
R 1-4 A BAERN KA EBE /D R8T g

Table 1-4 Effects of cold-spray coating of acidson organ index in mice challenged with Escherichia coli

ETEC + 1.0% ETEC + 1.5% ETEC +2.0%

CON ETEC AW R AW R 2 LB R

H# 0h, %

JFF, % 4.88 +0.16 5.05 +0.22 4.87 +0.15 4.62 +0.12 5.02 +0.26

i, % 0.62 %0.01 0.59 +0.04 0.66 +0.06 0.63 +0.02 0.64 +0.04

i, % 0.53 +0.04 0.56 %0.05 0.59 +0.05 0.58 +0.01 0.55 +0.04

B, % 1.26 +0.04 1.29 +0.03 1.23 +0.04 1.25+0.03 1.29 +0.06
W#JE 240, %

JFF, % 5.50 +0.17 5.88 +0.13 5.63+0.17 5.60 +0.17 5.87 +0.09

i, % 0.58 +0.02° 0.69+0.03®  0.750.03? 0.75 %0.06° 0.71 %0.042

iR, % 0.54 +0.04° 0.72 +0.06° 0.64 0.05® 0.66 %0.05® 0.65 %0.03*

5, % 1.22 +0.02° 1.36 +0.04? 1.32 +0.03? 1.34 +0.01° 1.35 +0.02°
W # )5 168 h, %

JT, % 5.07 +0.0020° 5.09 +0.12° 4,61 +0.13" 4.65 +0.16® 5.01 40.13%

i, % 0.68 0.0006 0.69 =0.06 0.62 +0.03 0.63+0.03 0.64 0.03

¥, % 0.50 +0.0003°  0.60 0.02° 0.58 +0.03? 0.57 %0.02% 0.56 %0.04%

5, % 1.28 0.0004 1.33 +0.04 1.28 +0.02 1.30 +0.03 1.30 +0.02

R 1-5 ¥ BEE R ER X KR AT B B /) B MILIE S R b RS

Table 1-5 Effects of cold-spray coating of acids on serum immune indices in mice challenged with

Escherichia coli

ETEC+1.0%

ETEC+1.5%

ETEC+2.0%

CON ETEC
WL R A BT IR A LA 1
B &: 3

IL-1p, pg/mL 15.83 +0.63 16.54 +0.07 16.35 +0.59 16.07 +0.19 16.60 +0.56
IL-6, pg/mL 32.55+0.40 32.5240.40 32.98+0.71 33.134+0.73 31.58+0.42
TNF-a, pg/mL 174.01+1.92 174.67+3.57 181.18+43.19 172.51+4.09 174.02+2.73
INF-y, pg/mL 158.09+4.09 156.71+18.60 158.26+2.36 156.18+3.35 161.5242.32
D-lactate, umol/L 111.61+5.42 100.43+4.65 107.52+1.60 117.25+3.04 107.88+3.28
DAO, U/mL 78.81 £2.50 79.31£2.67 82.65+1.74 83.19 £3.35 78.20 £1.34

Y#EJ5 24h
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g,
o BR%E v 5=
IL-1B, pg/mL 15.82 +0.34° 18.10 +0.20° 17.34 +0.37® 16.60 #0.30™ 17.09 +0.42®
IL-6, pg/mL 33.08 +£0.29° 37.57 +1.07° 37.42 +0.68° 36.18 +0.96° 35.48 +0.79°
TNF-0, pg/mL 169.75+2.79° 211.88+45.77° 196.14+7.71* 187.08+5.89 193.3845.84
INF-y, pg/mL 157.8542.89° 179.35+3.55° 173.9543.04%® 163.38+3.41% 166.72+5.06™

D-lactate, pmol/L
DAO, U/mL
W R 168h
IL-1B, pg/mL
IL-6, pg/mL
TNF-a, pg/mL
INF-y, pg/mL
D-lactate, pmol/L

DAO, U/mL

119.82+3.37°

79.93 £2.56°

16.79 +0.27°
32.48 +0.32°
165.37+3.89"
158.83+3.05"
105.52+1.55"

78.62 +2.39

149.19+4.73°

96.88 +2.51°

17.49 £0.24°
34.73 £0.29°
185.77+7.07°
170.14+2.52*
126.47 +4.04°

84.81+2.14

133.89+4.96

89.44 +2.69°

17.1440.12*
33.45 +0.64"
174.97 +5.94®
166.1042.93%
121.4444 45

81.95+1.92

123.1742.44

85.48 +1.43%

16.07 +0.23°

33.19 +0.85®
171.9244.45%
158.92+1.72°
115.5545.69®

79.64 +1.98

127.55+2.67°°

85.65 +1.43%

16.96 +0.21®
33.89 +0.76™
178.8846.31%
161.99+3.81%
118.68+2.01°

79.81 +2.06

VE: IL-1B, A4HA2R-18; IL-6, AU %-6; TNF-o, MRIIRIER T-0; INF-y, THE y; D-AMR, D-lactate; DAO,

A A

3.4 ¥ LR KR AT B RS/ R I TS 45 M BRI

HIE] 1-1 AR 16 W1, BOAT, LRI 14d 5, BB/ BB EHS BT R R

BEXER (P>0.05) . I&FHG, b

PR TR HEPIAEE, F vk, PRI B R RE S LR R

ETEC EY S8 N/ RIpiE R T 4508115 . 5 CON AL, ETEC A/NREM%EEEEM VCR (KT &E
S5raeEmREE) BEFK (24h, 168h; P<<0.05) ; 5 ETEC 4AHLL, &AW EMIRA /R = mHkE
= EAT VCR LB T 2E G 0 (24h. 168h; P<<0.05) , &7l &E A WAL BR 20 /N iR 2l VCR HUAE 235 340 (168h;

P<<0.05) -

L&)

B#EfE
24h

B JE
168 h

ETEC

— W

NRE AR

Fig. 1-1 Morphology of jejunum in mice
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(7758 552

R 1-6 BB AL RN KT R RS/ B2 S5 KRN

Table 1-6 Effects of cold-spray coating of acids on jejunal morphology of mice challenged with Escherichia

coli
ETEC + 1.0% ETEC + 1.5% ETEC + 2.0%
CON ETEC
B R B R AL IR
K#HO0h
HBE=E, pm 150.97 £11.99 184.35+19.43  153.84+14.20 15196 +10.71  147.63+14.83
P8 R, um 33.11+1.31 33.89+2.66 29.45+1.29 31.70 +1.26 31.66 +2.17
VCR 4.65 +£0.53 5.45 +0.44 5.33 +0.63 4.88 +£0.49 4.65 +0.28
W#5 24 h
HEmE, pm 169.65+10.462 120.74 +4.38¢ 134.60 +8.42bc 148.46 +£5.35P 130.59 +5 4bc
Ko s IR, pm 34.33+1.82 33.38+1.83 32.79+£2.27 32.19+0.70 36.66 +1.65
VCR 4.97 +0.192 3.65 +0.18¢ 4.14 %0.16b¢ 4,63 £0.19% 3.59 +£0.20¢
W #5168 h
YEmEZ, pm 179.28 £5.552 130.35+6.17¢  146.54+7.75°¢  15290+6.00°  148.19 +6.29¢
B S5 IR, um 34.34+1.93b 36.74 £1.19% 39.76 +£1.092 34.33 +£0.49° 34.08 +0.88P
VCR 5.28 +0.242 3.58 +0.25¢ 3.69 +0.16¢ 4.46 +£0.19P 4.35 +0.14P

3.5 ¥ B A ERXT K FrEa B a /D R R IR R B 7Rk iR
MF 1-7 ATLLE H, BEgaT, LRI 14d 5, SAHEA MR BE I TLR-2. TLR-4 1

MyD88 mRNA FKik/KF i %7 (P>0.05) . W#/5, 5 CON 4iHtl, ETEC /MR 2 i TLR-2.
TLR-4 1 MyD88 mRNA ik 7KV & ## 5 (24h F1 168h; P<<0.05) , K7FIE A Wi A i v] DL Z 40| ETEC
SRR 2 7 E R MyD88 mRNA i 1A (24h; P<<0.05), Hr7fl| & /AW Gl g v] LA 2 2 #f] ETEC 5[ TLR-2

(24h) 1 MyD88 (24h F1 168h) MRNA T ik (P<<0.05), =75 A i3 % 7T LL &% 2 #4] MyD88 (24h)
mRNA i %% (P<0.05)

R 1-7 B BRI KT BRI E /D R B F R RAERF mRNA Ri&

Table 1-7 Effects of cold-spray coating of acids on inflammatory response related genes mRNA expression in

jejunum mucosa of mice challenged with Escherichia coli

ETEC + 1.0% ETEC + 1.5% ETEC +2.0%

CON ETEC
AL R VA AL A IR A B R
K#O0h
TLR-2 1.00 =0.15 1.21 +0.16 1.18 +0.13 1.20+0.16 1.16 £0.23
TLR-4 1.00 +0.10 1.14 +0.10 1.09 +0.07 1.18 +0.13 1.19 +0.10
MyD88 1.00 =0.11 1.08 +£0.07 0.89 £0.13 0.91 £0.17 0.82 £0.11
W#Jh 24 h
( ) Eﬂgﬂ?ﬁﬁﬂ hitps://www feedtrade.com.cn -97-
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TLR-2 1.00 +0.05¢ 1.62 +0.132 1.46 +0.12a 1.29 +0.09b¢ 1.41 +0.112

TLR-4 1.00 +0.09b 1.67 +0.062 1.57 +0.182 1.45 +0.113 1.55 +0.262

MyD88 1.00 +0.20¢ 2.06 +0.182 1.54 +0.12b 1.29 +0.12bc 1.36 +0.14bc
B35 168 h

TLR-2 1.00 +0.09P 1.41 +0.082 1.30 +0.052 1.20 +0.092 1.25 +0.062

TLR-4 1.00 +£0.11b 1.38 +0.092 1.26 +0.132 1.19 +0.082 1.28 +0.092

MyD88 1.00 +0.10P 1.57 #0.102 1.33 20.08% 1.11 #0.11P 1.27 +0.20%

VE: TLR, Toll #5241k, MyD88, Har: LI+
3.6 AR EHRN KETEREZ MR EZHFREFEEREARRNRENTE N

M 1-8 ATLAE Y, ICEERT, ESARIG TR 14d J5, 5 CON ZAHEL, rhm & s A mia i ig
/N2 I Occludin mRNA RiA % B (P<<0.05) , FABRA /N R 2 1 B i 5 2 B A o< 3 A ZO-1
Al Claudin-1 mRNA RiA/KFEEE ZS (P>0.05) . KE 5 24h, 5 CON ALk, ETEC /MR =%k
fiirh ZO-1. Claudin-1 A1 Occludin mRNA ik /K23 FRfK (P<<0.05) ,  Hp 7l & VA Wi A0 bl % 1T DA 35 2% A
ETEC 51#2 14 %% Occludin mRNA %Ki il (24h; P<0.05) . (& J5 168h, 5 CON ZiAfitk, ETEC
BERK T /NR B Z0-1 A1 Occludin-1 mRNA %Kik (P<<0.05) , 5 ETEC 4L, SFilEAmH
R T ZO-1 Al Occludin-1 mRNA ik (P<<0.05) , FAlEABIEIRIEE 7 Occludin mRNA %Kik (P
<0.05) .

# 1-8 WA KT R B S/ SRR R B 0 2 RIA K
Table 1-8 Effects of cold-spray coating of acids on expression levels of genes related to intestinal barrier

functionsin jejunum mucosa of mice challenged with Escherichia coli

ETEC + 1.0% ETEC + 1.5% ETEC + 2.0%

CON ETEC
IR IR PRI R TR
H#E 0 h
Z0-1 1.00 +0.17 0.96 +0.24 1.15 +0.27 1.10 +0.33 112 +0.25
Claudin-1 1.00 +0.19 1.07 +0.28 1.05+0.23 1.05+0.25 1.15+0.32
Occludin 1.00 +0.07¢ 1.06 +0.10° 1.16 +0.12b¢ 1.63 +0.112 1.42 £0.14®
W#iJE 24 h
Z0-1 1.00 +0.122 0.63 +0.05° 0.65 +0.06" 0.82 +0.06% 0.86 +0.19%
Claudin-1 1.00 +0.082 0.68 +0.03° 0.99 +0.06% 0.94 +0.09% 0.86 +0.17%
Occludin 1.00 +0.082 0.56 +0.07° 0.74 +0.08% 0.94 +0.182 0.73 +£0.11%
)5 168 h
Z0-1 1.00 +0.092 0.52 #.09¢ 0.71 +0.10P¢ 0.82 +0.11% 0.76 +0.052¢
Claudin-1 1.00 £0.12 0.66 +0.14 0.96 +0.20 0.74 +0.09 0.69 +0.09
Occludin 1.00 +0.132 0.54 +0.05°¢ 0.69 +0.07P¢ 0.86 +0.10% 0.77 +£0.10%
( ) ﬁﬂg@ﬁﬁn https://www feedtrade.com.cn -98 -
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3.7 ¥ B AR Kig A B/ R R TR A M X R IR
3.7.1 ZFHEIIHTES

T lumina Nova Wl F&-F- &l 5, ¥4 PCR-free S0, SRIGHETXURYE (Paired-End) #llF¢. Alpha
Diversity T/ HTREA N IRAE VI REE 2 RE0E, 383 Alpha 22 B AT DLSCHIORE A Y R B 26 0 V8 1) = 5
MEZFEME . SARFBEATE 97% — S BI{E F 19 Alpha £ FEME TR EGH4T S8t B 1-2 (A 1 B) Al 4,
WFERT, 7R AW B 4L E i E Y 3 & JE (observed_species Al chaol) i 3% & T X R ZH (P <<0.05),
T 7R VA A R S 2 AR T /N BUE i simpson FE R shannon #6%8 (P<<0.05) . H1/E 1-3 (A-D)
FIR1, MR G 24h, BACERANRERMAEY F S EREM Z PR EOY TR E £ R (P>0.05) o K 1-4
(A-D) 751, )5 168h, SxtHRZ4LAMEL, ETEC ZHff simpson & %0F1 shannon F8 %% 2% (4K (P<<0.05) ,
5 ETEC 4 EL, ARFEA A EA B R observed_species R ¥R F i m (P<<0.05) .

Beta Diversity ] FUEREASE AL 0 M) B 2 FEVE T TIAFAE IO 2 57 . 1P 1-2-E ATK1, NMDS 45 R &R,
BUREHT, SRR 14 K5, *IRARSEEAF, HAARFIEA B AR S X 5T, SEAA
L BR AL ANRT R ZEL S AR WD A RS ) 22 S ok, ARV e IR 1-3-E AT, IS 24h, XTHRZH SR &
4f, AR B2 WL AR AL ETEC 2RI RE R AR R SRR TVE W R X 20 JF - i 1-4-E AT%n, 3K
75 168h, ANEIFIEABIAEIRA S ETEC HX A BONHE, WRA A RAERZESR:, HX AR ETEC
HICVEH R X 3 FF

A
800 800+

ab 2
4 a 600-] b
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o
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B 1-2 A BRI ETEC BIYNR B RMAE SR (0h)
Fig. 1-2 Effects of cold-spray coating of acids on the diversity of gut microbiota in caecum of mice
challenged with Escherichia coli (0 h)
TE: CONG, xfié4l; ETEC, KFF XG4l BAL, KAIEEHEIRA; BAM, FHlEGHEKRA: BAH, miflEOHRA.
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Fig. 1-3 Effects of cold-spray coating of acids on the diversity of gut microbiota in caecum of mice
challenged with Escherichia coli (24 h)
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Fig. 1-4 Effects of cold-spray coating of acids on the diversity of gut microbiota in caecum of mice

challenged with Escherichia coli (168 h)
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(Akkermansia) . LEfSe 7;#fr#H] (14 1-5-C Al D) &-ALBEZH [A) 5 25 72 e A AL KGR B v i (0 e R 41
Muribaculaceae F1-E¥A %} (Lachnospiraceae) FHXTF R EH S (P<0.05) , HFEABIAYERA
lleibacterium_valens B J@ X F- 5 B2 5E (P<<0.05) . H11& 1-6 (A-B) w41, W& )5 24h, NREMM
AW AT (Bacteroidota) AIEEEE ] (Firmucutes) ALAR ], 4T HE (Faecalibaculum) FI3
vLZ W JE (Akkermansia) ALHHJE. LEfSe /p#rkH] (& 1-6-C Al D) &[0 2 7 & WA S5X)
HRZHAHLL, ETEC 4H Erysipelatoclostridiaceae 4}, F18; /R J& (Erysipelatoclostridium) =77 2 252w (P
<0.05) . THEABEYERASIELEFRL (Erysipelotrichaceae) A1 Eubacterium_ruminantium & J& (585 .
MK 1-7 (A-B) A&, B 168h J5, /MR E MY T EEEE ] (Firmicutes) « TR E ] (Proteobacteria)
FPAFFE ] (Bacteroidota) AMLARET, FAFHIE (Faecalibaculum) . B HHIE & (Pseudomonas)  #.
MR (Lactobacillus) AR E. LEFSe #rRW] (K 1-7-C Al D) A ACHAH 7] 22 57t 5t & 0 bR BF B 475 -
EAB AN R E MY FF 5245 RE (Erysipelotrichaceae) 1261 J& (Faecalibaculum) #H
MR ERS (P<0.05) , mijflEAB NI AN R EBMAEYH Muribaculaceae B} & 2 & 55

Relative Abundance

Group Name Group Name

Cladogram

o_Lactobacillales :
a_Lactobacillus - | :
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f_Muribaculaceac |
1 [ [ | |

f_Lachnospiraceae
I

o__Lachnospirales
1 2 3 4 5
LDA SCORE (log 10)

o

B 1-5 A BN ETEC BI/NREMMAEMARBE® (0h)
Fig. 1-5 Effects of cold-spray coating of acids on the composition of gut microbiota in caecum of mice

challenged with Escherichia coli (0 h)
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. 1-6 Effects of cold-spray coating of acids on the composition of gut microbiota in caecum of mice

challenged with Escherichia coli (24 h)
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Fig. 1-7 Effects of cold-spray coating of acids on the composition of gut microbiota in caecum of mice
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3.7.3 PICRUS J [X] 1y i 7l

PICRUS & — R4 Marker J PRI i3E47 70 55 D5 240 Dy e 5000 1) A= 05 SR 6, mT ARR A 16S I Hicdfa ik
75T KEGG #ds PERI DhRe T . f & 1-8 W AN, B3 AL 1AL HR 14d 5, Wi G 4L i 2 fi
SRR RE RN, o, R RS A IR F B A R E IR (Amino_Acid_Metabolism) .
Z WA 510 (Glycan_Biosynthesis_and_Metabolism ) Fk %2 1 A1 i 22 B A 15
(Arginine_and_Proline_Metabolism) £Fid s, 7 &4 Wi B 41 3 228 v 7 e e A= 40 o P A A
(Xenobiotics_Biodegradation_and_Metabolism) . fif%iz (Membrane_Transport) Z5id s, il @iyl
TR T BAEFEHIZ 280 (Immune System) . Ui (Metabolism) F1433 R 4¢ (Secretion_System) ZEAX i
B, I 1-9 AT, WEE G 24h, ETEC A7EfEIZ% (Membrane Transport) . FRIEIE N
(Environmental_Adaptation) Fliz#; (Transporters) ZEkHICiH g FFERAK, A LRR1L
(Oxidative_phosphorylation) FIGEE A (Energy Metabolism ) 25 3 #% =F FE I . w77 & v it 0 i BR 70 32 1y
Bk 240 (Immune_System) . FLBEAIH ZREACE (Fructose_and_Mannose_Metabolism) F1f it &R 5 &
R X (Cysteine_and_Methionine_Metabolism ) %58 % HH & #55 B EAE A, 1 e 751 52 V4 W8 A 43 B 0T 42 v i I
R4 (Lipid_Metabolism) #1135 54%5 (Signal_Transduction) Z&ALHE M A FVEM . & 1-10 A7 %1, B
7 168h 5o, ETEC HERE 4 (Immune_System) . AEEARHT (Energy_Metabolism) . % H A
(Nucleotide_Metabolism) . 4B E #5155 (Replication_and_Repair) FHHE B ff/ b 5 2E
(Glycolysis/Gluconeogenesis) 55 AH AU I8 6 3= FEFRAI, A WAL R 0T 22 P BEAib AUl % =F B2 A RRAR T 4%
TER, GRS R W IR A I .

Metabolism level 2 Metabolism level 3

=

Oxidative_phospherylation fis
1 Purine_metabolism 1
— B i Neurodegenerative_Diseases fis Amino_acid_related_enzymgs s
| Amino_Acid_Metabolism 1 Glyclner,iser\neﬁanqjhreomnaimmabohsm 05
H — Biosynthesis_of_Other_Secondary_Metabolites 0.5 Transcription_machinery o
= Metabolism_of_Cofactors_and_Vitamins o Chaperones_and_folding_catalysts -5
{ U Transport_and_Catabolism -0.5 DNA_repair_and_recombination_proteins :
- | Endocrine_System .'} 5 Ribosome
I Metabolic_Diseases | Translation_proteins
| ‘ i Metabolism_of_Other_Amino_Acids Other_ion_coupled_transporters
4 Cellular_Processes_and_Signaling Chromosome
0 - Nucleotide_Metabolism Pyruvate_metabolism
; ==l Cell_Growth_and_Death DNA_replication_proteins
] —_— g;muneésystem_puseasgsM — Homologous_recombination
1] aa— Aycan_Blosyninesis_and. Wietabolism Pyrimidine_metabalism
I P — Lipid_Metabolism Energy_metabolism
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Fig. 1-8 Predicted metabolic functions for the altered genes of gut microbiota in mice challenged with

Escherichia coli (0 h)
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Fig. 1-9 Predicted metabolic functions for the altered genes of gut microbiota in mice challenged with

Escherichia coli (24 h)
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Fig. 1-10 Predicted metabolic functions for the altered genes of gut microbiota in mice challenged with

Escherichia coli (168 h)
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3.8 ¥ W AR K M /N RS i A A0 1 i 7 R O R il

JE S A o ARG 7= 2 AR ) 2 B T A E W AT AS R A B D RE ) R 2R TS, i B Al
iR ZABANEIIRRSE . MR 19 I, MeRenl, HESAMGALR HAR 14d 5, i EABIEHRANRE
o B BE RN TR & AR b, (HERARZE (P>0.05) . W#)5 24h, 5 CON 4AHLL, ETEC 41
NREBEES OB ERERK (P<0.05) , 5 ETEC 4IMHLL, *REABTEM A N E W R LR
MTREEREZERS (P<0.05) , @iflEABEKKRALKRE BEERS (P<0.05) . K#/5 168h, 5
CON ZAHEL, s &0 i ) B A R B & 0] 7 ETEC B S BN/ NREREE TREERIK (P<
0.05) .

R 1-9 RIBEERN KB EEE DR EREREENR S BRI
Table 1-9 Effects of cold-spray coating of acids on the volatile fatty acids content in caecum of mice

challenged with Escherichia coli

ETEC + 1.0% ETEC + 1.5% ETEC + 2.0%

CON ETEC
MR 2 T B IR MR
¥ # 0h, mmol/100g
ZF8 acetic acid 25.69+3.01 19.80 +1.60 19.27+1.33 25.18+3.21 22.74+3.19
B propionic acid 7.65%1.20 6.64 +0.48 6.13 +1.00 7.79 £1.01 6.93 +1.12
TR Butyric acid 11.35+1.17 11.56 +0.68 10.77 +1.00 13.80+2.11 11224152
¥ # 5 24h, mmol/100 g
2.1 acetic acid 32.84 £2.282 25.06 +3.36P 28.53+1.66% 34.78+2.182 34.61+2.852
B propionic acid 7.97 £0.61 6.51+1.18 6.63 +0.61 7.69 +0.89 7.08 +0.49
TER Butyric acid 20.29+4.22%0  17.1942.70° 20.10+1.21% 25.71+1.982 24.86 +1.602
I# 5 168h,mmol/100g
48 acetic acid 28.27+3.40 25.68+1.94 21924253 26.02+£3.03 30.99 +5.62
NBZ propionic acid 8.17 +1.18 8.56 +0.48 7.85+1.20 9.07 +0.88 9.72 +0.68
THER Butyric acid 18.42 +0.682 14.67 +£0.56° 13.75+1.18b 17.73+1.152 20.86 +2.96°

4 g5
AR SEAET, WGBS EHEETR (1.5%F1 2.0%) 1] LAEE ETEC BXYL /N R I a2 HLRE i igiE I
Be, HAEFINLBE AT B 54 w0 g B 15 B iE U X R AR 5.
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ERBS WRIEMAEASG R

T (FE) BRAHE

Bh 71 FEAIER, MBS HIFRT & E+E TOMERTT FITRFTRE

2020 £E N HFELSK, FRM AT LBk, SEUr PSR T BL, FREEMVIEZ DA RTTR A BRSO R XE, 2
T, el R TR I LA R A O R R RIE R AL HA 2020 4 7 F 1 HIRE TG R b 42
AEGLLAR, O T ORIES S, TRSAS G B BT, R Rl A SR D RETE AN 707 i — BRSO, B
PR B R PR AR “AADRHEE DT Ja S s mi s SR TRl Gl Rh % s SR AN e, TR 2 T JEURH %
WA, B2k, BT R TUTE, R

W AN B g RETT AR R REISE, BRI 35 45 55 51 S B8 0 H =Y S,
FEAERUTEBAR T HAMAIRE ST, A RS I RIS, ShWE TR s R 2 N5 . Rk 4k
=, RS, TR 8 Thh 06 K%8E E+E (MG =FAER+BEHIFR) THMIRFT R, LI
e AR AL, LET7 R B ELR S BRI, SRR R BART R IS 7, AT SE DA R 5
WA, B0 EARAKAE RO P IR b b

IIIIH%%IIIII

BiEMGIEERMENEL

REEETIH

A R E e
/R
B RigH

EEnRR s
TR X R TS

kD™
R FSF™
(OVN™)

HRES, HFRmM°

‘B=EEPoultry Star® Bfilg, =

wMEH

Seed Weed Need
EEE=ZE BFEERE e RE R K

i @ MUAREH E+E (RING=HRER+BHIND THiMk s BN OaHE:
1.Seed BHEH MW

WA SR SO PR 7 BK B SF68: AR —Fh il N RIMAFE M Bk, B P E i (19 e —1) , K%
REF—ARAG RN, MR AT A W Al 5 D34 B A, s & e il B E BRI & 200 AL BALIE B, =
R B A ORI B AR FLIR B BT ME ZE B, RT A2 95°CraiR kL, TR e R AR € AR R

H & HCPoultry Star: 2K &% FH MG TT™ 0, B BRI 1S A o A 1 BRI T e e
AT, B R 10 & A PR R B [R50, 76 58 e HE o SR R R I HE i AR R« i 2B 70 R SEHE (FOS)
2 FLIR A RUSUS T B8 (R BR (K0 7R U8, SR04 2, T DA 52 85°CHbil b %
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2.Weed & E FH

YR ZOR PR A B mA NI 99.9%, A m . . RNEIE AR N CInBCR RIS R B A& &
<20ppm) , AHWBVIRE, (ERN—FGEMERR, WRURIERIA . Fasg MM RCR

717 302 15T T (A DR 7 ZRAE SR RS, FH e Al R TR R4 SR 2O UL K SR A R R T e i R R
BARMAMI, =4 1+1>2 PP RIS, AT AR EHIE, AR s A .

ERE: GERERENRAS. MY R B LR E R, LMK R A . =80
Ve I B ], SEE T DB AR SR, AURRE b 7R AT DURS IR 5 22 A P B A0 B B A, 7 i TR B
JIHE AR .

EEE: AERENAFZM. BEW. MG, CARMRER TR PR . SR FH R (1 58 5 0 4
AR, KEMBIE A, EHAATE TSR, REE ARG o, RS E A R, IR R AR
B ARG AL BE QK 73 Wb T 1T, BOR B3
3.Feed #& & A BHELR

'R ZAI®ProAct J&— i BRI B S Bl v 2 g, AT DR R, SRR RE = I AL R AE RN
. TEMEARKSMEY), WIS, F. QB &FFHERKY, R, HUE7RET(ANFs)
JBER R RS, B SR BRI AE K B & E, B A PR IR S R T REE Bh ) 5 BRI
B 5K ZAlCProAct @ id FEARARIE b & VTR K A Wi B e g2 57 1 564, SEA U e 8 97
B, AT R B T R P AU, R IR TEAA LS IO FR S v, KA 5 e (e e
4.Need % B % & 7R

TEVAT SR e 17T, AR ER R R ERN EH. ERBEAGUES TN, 44 RIR KR 2
R 407 SR 4 A 2 72 ™R (OVNTM ) . 25-OH-D3 {E 944 25 D ZESh IR T A 52 5640 5 1)
W, H4EE R D MR E R, WIS 1,25-(0H)2-D3 FlfiziE b A ) VDR Zikes &, 1
Sl bR AR G Sy, AER I R, R 1 G o R

(TREBN: W SEAERMAH 5)HE 18511728149)

%

LiEBREYIRERRAR

RE “BIR+ERE” , LEHK “WFI” B RRBIHFEN

IR TR PR FE N BT s AR A AN G LR I Al AT, ARHT LIRS
(N5 XA LA S A R RREE IR RS2 7« Sl = ahi s b\ 7% SR A A R4 AR R4t 6
BARGEE RIS, B RS, TSR A 58 35 1 R UL A RS (R T R

FRRA FE B B A S G L R AR PR, 8 S AR A AL PP A A0 A
WIS WAL A, SRTH R I SRR, BT —BERSe RN SO S TUREMIT R, URIES)
Wik B et (1 1B TH BRI ECR RS FR A R D WK K ROECIR S . B ETHEFE RN T
LEFITIH:
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TRk & o RIRS #7570 R B O (R A P et o 8 IR T AL SR VR AR TR R 1 R R AR, R
R AGEIIER, RIUEFRFEFIAE, MUK T EFRMTREASR, mHdEEAsE
JJE B 8 R, N A B AL T R, A i R R IR R (A7 A AR 2 i U8 ) S i
o 7 2 g T A R

ke 200 /E—Fth A DhRe e KRR, AT DA AR AR ISR L B KRR FE I R K 4
JRE A, WS R RGPS IS, SO I T A R AN R
2. E T H:

JV 3 2 TRIRR LG 2 R 2 THI AR 157 200 %, 70% ) G728 4 1,73 A 75 o Jo L, 81 b T 2 K R ¥ AL IR A 8
B, WREKMEERS, RA @R RN GERSHEA GO AR R . miE i e Rl ik
SRR EIN, AT — R ThREME DRI B PUA 2 A Ba T, PRI A A& B A fe B AT

BR RS0 5 VR BN, AT HURR A I Rl 2 47 FURS T2 B2 — P A TF . 24, AN EN
PR, AR AR, B A N B T AT A R, R SR N R g AR e, I
RE LA 307 1 B L R AL 1-2%

HREROE S IR IR RN A EA AR T2, KRR 7 MR, Sk 7B Z I RE S
WREST, & T BUSMIIRE .

RS RSO K R R LS K BB IR IRIR R, W 2 I A XS I IR BENE I 9 RO AT 4
LU KRR G i (g e ) R 0P X P, HAl, TR — 80 AU RA REFLAB N E, LAATiE
WAETR I INE A B R BT 4ER 8 R .

TREUG, S REMT . ERIEE, FBRA R T — MR 2R RAT B (R 4. 2236
), ACREEPUE, T ELAE ARV TR RS A, T DUARE SR P AR R A 2 G PH T AR PR A
A A BR AR B R B, I HAZ AT B R B B R R ST A% i R A

TREWAN: I RERTAEE Fritsi 13939510344)

D

SR R AR R AR
FHREHZUIE, JEBL RN 9l BT R A 41

P22 EERT, AEYDRE I RS NS PUR I E YR E R 25, JF H A2 R 2006 SRR DUR I E L
B iTh RS IR fh 22—

AP ED, TS MAFE SR SRl RIBEROR A TREERr L, DRI S A i
JUHAT OSSR R U T Z 20 4, BUEMYRMATTT 156 4. KE R TT R SRS I EE
W: JE O PE R R TR TR dh s DR ARG il 7 i AN DU R B FLA T T
YL, R dhAe g tE . GOk JrELE. AW i A R S0 T B E R TS, TSR i 12
C LR AlVE SONF R
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WRARRE, YRS, JRES. T EMAMREERSEEA KRR EMAEY . JrEib.
ARG Re . FEbAE F I A MO BRI R I 7T A ET LA o S0 P K VT B R 4 B € AT ER T 1
MIC {E#5h 125ppm; T PIEEEE S 4 90 T TEREE 1 MIC {88 125ppm; BTN P2 S IR 1 (1) MIC {E#E N
250ppm. 4N BB 2 EZ BRI RATBERIL, MEEEZEZ AR RS, RER GG
I PR G, 17 L Bk B 30 B AT 4 B € 2 BR B IR RS e A . SR I A RIBIF TE R ILAE B S PR T B
L, X R MIC B REFFR 2.5-20 1%, JEFik, ARSI F A F 6 A 3 BT & 5k AR TR
FCAR I B Bir= i “i ”

BeAh, ST SIEN ARG R E RE®, HES AR, FERLAE. k. BIREKNT)
BB, DASIRALTRURS o A1 NP 248E, K i o TR PR 5K S, BB H 3\ S0 S pAy sk 5 A
IREE . L, BRI —BUR, AEN AR ShRIAE T, G 14ER, SRR ARG BB BT AT
T AT R AT
LIFHERABHEE BT R:

1.1 Rkl 5 /5% 1 24 300-400 5v/mii+{# 9% [a] 54T R ik 250 se/Mli+48 04 2 T s /ili+ 5 SR AL 7 5-8 T e/
i+ R B ER T 80-100 s/l ([~ 300 /i) ;

1.2 fRERL: #7722 1 Y 200 Fo/i+7 % 5 A ARG 500 5 /Mi+ {874 =] B4 Tk 200 F/mdi+FLER B 0-100 5e/mli.
L3 MHFLEIME : ¥ 74 V 1Y 200 oo/ Meki+ 7 %7 B A 200 KU/T+ 3 5 T 5 /Mili+ =T 2 H il g 50 v/
2B ARMEEBITR:

2.1 4EE I ¥ )07 v B 1509/ T+ =T IR H i 2009/ T+A HLER 2kg/ T+ % 4 S 1L 3009/T;

MEY5: ¥ 12 v A 500 S/IE+PTE K 100 SO/, 5-7 K

2.2 SN RIS 1 71% V1 250-500 o /ii+ =T B H iR 1000 v/l

2.3 i Rb: I AR 2 Foamd, EH 7 K.

WA RJ5, THREERNEA, Rk AR IEYS M, (R A K. R & i B gk
fER R Wb 350 HES UL & S Mm EE 2, N E, ek Eeii.

FEREMA: JEEd AR P T A% 18911633581)

BEFSHEYEAR (RN HRAH
PN, TR /R R DL, B ZEYMRED

H 2006 BRI BOE P AE R DK, EFRIERATVPTERERMME T, BT RERR
(Short-chain fatty acid, SCFA)HI 4% A5 i B8 (Medium-chain fatty acid, MCFA) (] — S84SRk 045, . HUE
PURE. REBES, HEWolE T AMMEN, FEEERIEEAEHINERMZ—,

FREH M 2020 £ 7 H 1 H AT SRR 7 RASK, R AR D R AR R 55 L J7 2% AR 3 84 SCFA
1 MCFA #F BRE G R34 2 BEATMERNERM 47 S TTER “MAER” METFRA, B
X B8 R B AT Ak e R R L B 5 3R 2
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VERN—FEET NG RE FERER KW i R s A0S e eI B All, FF) £ AR
AR CGRIO B RRAF] T R 8% AE R A 0= b 1T 5 8 R R O

HERE T SCFA, SCFA ZHET 6 ML TFHIRIIRE, MR MIRIIRR(VFA), FEAHLE. N
M. THERMLER. %4zhskit, RN EZNReRERIE: X TIER2AsRL, BRI
SERIE b A R E IR, IR 60%-70% AL R TR, RAEFFSIGE/RFENEEYR. K&
W7 : SCFA #ilmiE R Is, ZRANIRYEH SN, FELS 5 aEREICS, T Bl £ %
NIHFEALRE (bR 2 AR R AR T TR, © R MR AR, MEeE AR, SIER
HF 455 2 I AR E IR SE IR, ™ Em RIZ IR o Bk, SCFA HA &l bR B i Tfe.
T AP . AT I E R PUR S AR IR, RISTEMPUERBR R —.

HIRFRFE —F MCFA, MCFA ZHIA 6-12 fRiGR, FEAFEFERKR (C8) . M (C10) MHH:
M (C12) , FEZLIPEEH M= (MCT) MERAEE T AR AR R b, AR AR ARAEh
MCFA HI MCT #EGREEFRANREHMER, GRPosm b, vahBmsgsat, sghahm s e
F L RIR o TEARU TR, B R 17 TR I i R A T DA Bt N Rk AL, AN 75 0 PR i f
iz, HCEIPOEAERERE T, B I LR A, AR Bh T SRR I i) se B v . T L g
I I T2 R % 2 3 A B 110028 IR AR L by, VB RSB PU BTG, IE RS 4ERE Il b R RS M, 2
EBENERE. WA, BRI =B R R PUE TR S, (PR e R o
JRH R AEREHEE (GML) , BAEEMRAIPIEMPURENIIRE, LF N RRIUREFYR, &)
WRIIPTE R .

BE— DRI LR AR HES (GML) & —Fp B b 85 I i e A4, B i i a5 e
ARG, E M TR IR ZIRE, <A 60% 135w H B2 s R Bei T # & 4,
T H A BUR TR TP TR M. GML AT LUMARIE AR s i i s, AT AT AR OK M 42 s 3 ) fek e
.

VR, FERZ BB R A BE S B F08, H#E3) T GML FIRUEAL G, KIEEEFERT GML 1RUA,
815 GML #3Z NFH FARBAT WO AT g o SRTTT GML 78 52 bR B FR A7 AE X 800 G-1E FIRCR 85 1) 1) |, 48
W E R, R BIBEBIN AR, RECEME R EER, X Gy G-ARL MBI %4 1%
I

(5 AR RS i AR AR VR IR i — K2, BT B s R . S sh W s Sy R e v RE,
REPUEILAE ) K SCE RS 2P TiRE . Bl T HRIE iz, AEEZRE, B RIER Sz
4. B/, atapiEps g, BA RN, HiSA RERFOERY, YR HREY S
Z, BFEFE. Bi. BrE. B JOROESEAEYENE, EREE SRR L RAEEER.

EERETUEEE, Z3ZERHLHMR, BAZEWMRFET KT UT MRy E:

By “RIDRY PR, 5T ORISR AL T . G AR R R AR SRR, SRR 1 el i Ak
TN RS Tl R PRI N o 22 be AR R (R TR B BRI CRIAE, 7E TR GML SRS W
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AN B DR R B PR B AR AE K I ThEE, PR R IE G QIR SRR AR T R . EE R
Tl 2tk FIRUBAG LR . PN LR iR L, R — PR B hi vy .

B “RE 7 R DU EE R R H S A% O RO 1 R RHE S A IR S R RIS TR
H I R A 1 H RS H RS S, SOBRTE R RN T AR ROk b R R IR B Y R )
RGBT, AW TE P R AL AT IR, NI S SN B (R T T TR R R AR i LR
71

W= CRFAE 0017 ABENEVE A THUE, @I EREE A EAR Z R Re R RR 4 & TR, MY
NP EE TR, e IR R 2, F SGE SR TR E IR A IR . R 001 Z5A I ThRE
YENRIIR ELHE T /R THBEARITRR AN Omega-3 JIEMER, FE470 1 18 A= K 10 [ Bl P Jo 35 e 30 0 11 A S % T
AMERE, AE TR R AT &

(TFEERN: FRZEYERE 2 5% 17728096503 )

& SCB¥ Tanin 7]

fEA IR, BB FRE TR

AP, PUERAESIA B CA RIS, PUAR IR S Sxt SR A R T R 3% T B
KuThk, PUAERMARIEE o, EEGEE R s BV A K AOUE AR Hi TR TER
EEEAE RN, BERM, FEEAE 2GR R DU P R R, ™ R BT R AR I
R EMEEEP LN, SRR, S NSRRI .

2020 4 7 A 1 HIREDIF R A st “ ARt BORLIoR, WAPIRITEYL, WAL PRt i
At VRHEESUR, v T ORIES dhE, PRSI ETY, BRI AN — BRI, DU ORPR
FEAREEDUR ST R . B B LT SRR, Rl AR DOR 2 E 5 XS T AT 16 RF SRR BL K
FOR BRI R A BBk, A TR PUA R B ARG R B R SE B H 2 %

H 2006 4 BR B2 A0 BOE A TR R DK, otttk —SeoRil T R ORI 5 BR A Dy 22 4 R L AR As
Pl IS I i 7 s e S = 7 B Lt a3 I Bl N DL S A T = A% T e = B e R ]
KEFET, BBy N A BB se i, B JUHRKME R T BRAERHE T ia I LR
MR CAGE] T Z a0kl A2 T T Z R .

Wi B Tanin A, fEARERY Tanin, BROLT 1923 4, SEALT-H0E OB, 2L\ NEIWE
IR AEWIRERL BT LD I R AR N A ST T ) A ERVE RN AR R A, R R R BT
PR o PR S 1A A R O RO B R RO BUITAR o R B DU ORI B AR RE K R AR i (RIS
ARRARFE KA T — B 7)) P i I A G gk WP Hr. hE. B, REIE
DY eSS
B o7 B
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P KRR T SA G T . g6 T IR B s Y YRR R — R R TS IR, K
fifp- B R TR O ARDRHES N0 B P 20 8 S R b, B RIK R O BB TR A AR, 0 R B S A K
REAN i iE fa e A I 28 s A

TR LT IR A 2 U RE AR T B S R S AT AR R S TR 2 WY, TR 500-3000u, K
N 2500/L(20C), FEMGIR . MR 5L MR 7K A AT FH T AR Fe s o 7 AR A B 7 S A feT PR AL 59 BF TR R
W, KERTERD THRSARE TR =R IR DAL O R KRG, KT
PN A A B T TR R Y B LA RS A DT AR A

TSRS B 5 RN AT = 5 (0 BRI AR, TR I R SR B 8 B0 ) ST B L e A5 I ST S0 £ P e e
KRR A R IBRAIE .

AR BT

AR T SR E AP RE G, ERBREE SR (AR 1), RIS s R, b # R
FRIMRCAT, M TTT i g i P I L A, RS sl b ol A A B TE ) s R S B

AR TAR S LR G, HIEE R BRI A MBRZ . XA R IR AR S Foo A R
SRESRAN T, XMORRE A S BT E S 7e A BB ba, B (R4 w140 3 B R BT E NS IE . A a2 5
THEEMRRIE S REEERER (AR MEERERER) 458, SURHMRIED MR (B4
KA 2 (18, MBI IERRTE ) o XA R RIS B e s ORI ORI, AT 8 TR (1AL

RSN S B TR SCBAIE R, SRR T KT P RVD TR BRI L g o £ 7] 4 B A
PRI B SR BATIRGS (I A E o RIS Bt — SRR L R ST AAE F ZE TR TR, HtR
R 2 MR ER G REL, RS IRRERH AL B R A, R e RAOE B
BRERAFILFAMER, BIBRELE

seAh, BEmRAT A ARSI B 8 pH A, SR AR R 982 B HEE R Ao B IiE
PV T 1 4 2 AR AR (e R B T AL IR, Tt s A .

FEWTS 4 B, T8 I B A B e B B, BRAGTIAE A AR T B N pH (L i pH (BRI,
REA AL B AR R I W, JFREEZ N B RO, AR TAREREFREAFEN, FHER pH
EAREAL BT R EARNGEARS G, KR TR pH A5 N D BKAE, 7SOy YA & DL v
PUEACTERI N TR, RN 24 B ik B i3 )5 5 W b R A MUC-2 255, R 8 B AR T i L e
YHARIE SRR, S R AR IR, W A FE AR AB AL . AR T EIE TS
AHEFMMEEL G, S TR AR EE, IR s B E S, B R T S E AR S AR
RENS A R BT LA PR A TR 1o

BT BATIRGR AN H(E AL, Rl m R . s & R CRE/NN Rl 7 i8R 1 1.5kg) fE7iE
AN DR R R B R FRAR T SR RO, TR PR R R MR, SRR E ) R
VIR R T RS E AR R, BRI T & R A, ARG TR A TR IR

AR B AT s R A E R, BEWS ik T RE S0, RBFIIORY T 30
JFPHIEAN 2525 B 1R A B A
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R AR HE S FREC 5 R, TR R R R I BE ) FUR o, 8 KRB T 3R BC & E & AL, feis
P NS i R, T BB i s AR P 1 e
(FEEEN: BM Tannin A &) o [E X E| R 56 18998835066 )

I RREEMRHERAR
BEL, UBAER; RIFER, RERRT

KIALLRGUA: Zo0 TRt B MR L K R Rk 3 2 oG LR A, AR T KU v A FH e 51 R PR 24
W25 B R R 3R AR i e fe i H 2 i, Tk, &IET 2020 5 7 A 1 HAE R b
IR SAT AT 2EPT, 2021 4 10 A 25 HINJT4a 4 E & 5T w2508 FTsRAT 3. REE s AUIE (SR, X
i, KE(EHEH s BRI T B AR ghie s ie 75 A il i A K R R & HU™ 4 2r ik L -

WETERN], £ 5 SR E 2 B BTN, BRI B 55 T OV F B AR BRI S AL, AT Ak
VA A T, ACEEE TR BT A S, 4R iE g A . Bilin. BR pKa b 3.75 I, 7E
HACE T PR PR T, B e B SR, AR DU R R AR R TR I A N T R
BRAN T NI & b B 71 ORI A, A4 2 B, FESL R RIAE T30 B IR 73T R R K410
PUEE K HASE IR /0, AL, S R R AR s i B BERT BT AT St I LA R AR 2 —

FREXFROMERRBREE T ZHENH, BELFEATES, PEEFBRRMRMETEETR
iy, plan: W SHR . bk, EHAME, BAERIE pH A5l 408 A0 2k Z4W i se ;1
2 R N 7 5 PR N LR 5 5 kS IUBR IR BE [RI2D T, JFAETZE pH A8 T HRIE RS T4, IXHLHRE TRFIR
FEAE P SR B T I o O V22 S s AR I A ) L, BE TSR, SRR R &N 5 A 7 LEA BA R
HERAEH

Rk, BERBLE, FETERMIAGFIACE, A FESRR IR R R RALTINAMMERE
BEFR. MAERXTTH, RBREEVPRAR AR EL RS2 ERTI S G0, IR 1 R BRI

LA BRAFIRIER L, M OAE MR, MR RE H & R B [ rh AT ke, BRSSO
THRALRE Dy HNE ) MR AR RS, A REAT L TAEE, MieaipRES.

2,38 3 7 ) SCRRA K B S0 = iR, o R A A P B i HEAT ORI 7T, 5 4n R R A AR, BB,
PHEE T, AU TIEARERIEER M EER, Mo AN "R AR R, Ris ki H R
5, DLAT AR S & B — MR ER b, EPIRAE k. XM TERPIRIN S, REVIRN IR
BRI T2, (R IRA R KE I E, ENIE 6-8 /NN A IZHT i fiF, B0 2% H IR T
KRR T, U TR, AR B R

3. AN 38 o K B S B0 I B U A R 2 S S A AN S SR UG IE 3 I E 1 S D S R
PRI Ao R B ST R AN 7 5 R R A X

4985 I 2 AN B S, BRI fond B 22 AR B, KT D 1] R MIC G MR R
B 52 T3 AW 1A R
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5.8l 5 A, Wi RIS AVNR SRR, B B PR T R R
Bl W2
R BU i fE T Z R OAE MRIERSEIA , RIS SRR A B THR Bt R ) - M58 ) S e A B ke 146,
FHIEREZMRRE G, DPRBCKFRNNE, W HETABEE T 208, RIEHEE R, HEHAE
A — 2 MR MBEMIERE, A0 RIERAFIR AR TR KA ETERE, A RAWRE, 4:9 mE iR,
T FEAR 4118 3 W VS 2 5 e 2R = Mk e
(FREGWAN: ARG BRR AT 13226682219)

ERRBHRIMELZREAGRLA
RENMHCERRETE, RERREIITC “BRUFEI R NAHHEE

HRRBPFAMNBER LG R AT R REARERD L “tEHEE DL M “sh¥iEiiE
R RL 7 AT, B E 5 25 FILELII GO AR I BRI I HOR Sy, FESNE IR BASR T
55 J1RME, AW TSRS E RS I S MR ORI 5. M 2013 SFI105, AR S HIImE A 141 FA At
TR T

REARERET 1 AR &S R RO, AR A8 R B E FKPE
r i, IR X APE A ZE T RN A, M 5T R A AR E . R T B U R EINA AL R
€, MEMT S s, R BIRNEE AL, BT R, AT E .

2ot 6 SERIHEAAMB, 2019 4 8 H, REFEARLERIEL TV ACERBEE “ T Hm” 7%,
BRYOKIE OKT4, RIEYOKI ARG « WA (BT, AECE T pH &, fedHEie .

W CEECT, ASURIEED « iER (i T, PEpERRLl, REHais, Bikms) o o
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