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Abstract

This experiment was conducted to investigate the effects of dietary supplementation of turmeric
extract containing curcumin on growth performance, biological safety, blood total antioxidant activity,
cecal microflora, and chicken meat storage stability in broiler chicks. A total of one hundred ninety
two 1-d-old male broiler chicks (Ross 308) were divided into 4 groups with 4 replicates of 12 birds
each. The four dietary treatments fed for 5 weeks were : NC (no antibiotics), PC (avilamycin 10
ppm and salinomycin 60 ppm), and turmeric extract treated groups (20 ppm or 200 ppm). The final
body weight and body weight gain were significantly increased in PC and turmeric extract treated
groups compared to NC (p<0.05), and were linearly increased by increasing the level of turmeric
extract (p<0.05). The feed conversion ratio in all treated group was significantly improved as
compared to that of NC (p<0.05). The relative weight of abdominal fat in the groups treated turmeric
extract was significantly decreased as compared to that of control, but the relative weights of other
organs (liver, spleen, pancreas, kidney, and bursa of Fabricius) were not significantly different among
the groups. The levels of blood urea nitrogen (BUN), creatinine, total protein, albumin, globlulin,
aspatate aminotransferase (AST), and alanine aminotransferase (ALT), which used as the blood
biochemical parameters of liver and kidney damages were significantly decreased or tended to be
decreased in turmeric extract treated groups than those of NC (p<0.05). The total antioxidant activity
in blood serum was significantly higher in turmeric extract treated groups than control (p<0.05). The
numbers of cecal coliform bacteria and Salmonella spp. in all treated groups was significantly
decreased or tended to be decreased as compared to those of NC (p<0.05). And thiobarbituric acid
reactive substances (TBARS) values of chicken breast meat during storage period were linearly
decreased by increasing the level of supplemental turmeric extract (p<0.05). In conclusion, the dietary
supplementation of turmeric extract improved the growth performance and health states by controling
of reactive oxygen species toxicity. Furthermore, the turmeric extract containing curcumin decreased
the chicken breast meat deterioration in relation to storage period. These results suggest the possibility
that the turmeric extract could be used as natural alternatives for antibiotic growth promoters and
a functional feed additive in broiler chicks.
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1. M 2

FT 7ol izt Aol IREI SAE APl Zissld ] wet S4kE 28 R 2 A
4 FHe AR ALE 98 Al 8471 EQiek oo weh AHRtY] FE P 4kl
et 8 S5 Y SAETO] APHILE Q5] Xeg TP SAE IS 71 29 2 gt
T8 A ARE A FA 59 B Alwr AL e TRy FHAA ARA] 71 A
a, AdElE S, 2R TS 9 HARE 3750 AV EAE ] oF siEsh] S8 vAE,
7L AEFEE S TR A A € 7154 ARRZHIZE A - o853 Qi (Wenk,
2000). °] F ABAOIA MHAEE E4A A4E & QAL AREA0] 943 A E H AETE
Eof| o5t AT} 77} X&- o2 Z7Fskal 9t} (Anderson ef al., 1998; Hernandez et al., 2004).

8% (Curcuma longa. L)y 3735} ThaA &4 2202 Qk, 5 5 ook FthAHollA
T2 AeiEaL )low, 71, Film, oAl 2 APMA| 508 o8 o] $rt (Jeong ef al., 2017). 73]
T8 FdEEZ 9= (polyphenol)?] BF1 AT (curcumin) 02 FA}, FAF, F5Y,
a9t 9 74 715 A, ol et 59 APt Qle Ao® A qlom, diRE A7 SAE,
OJeRE, A=Al HFE T HAR 2ollM &5 B7F H A8 9t A7 ] Sk
A - 24 9 AEES o183t of2] AFolM AR 25 = A0l |5 7 =2 oolE
AReO|E (eicosanoid) S Aok, dF FHlolA TAsH= B44taFS AASK: BAl A
Sjof| OJt DNA &/ A FIHIRLE AL Hrw]glom, oQfofw ARl 24 9 A oy
A s 28, 1 715 A 2 &4 o, W92ds Yt At Had bl ]l
(Jeong et al., 2017; Lee et al., 2020; Yoon et al., 2019). &At Holol A SAIA hA|A| © 7|54
ARA7H e B2 08 SAP) titt 4 T AR A Y AFF R =i 118
U A@ @, 7k ol wet A A, Q%A o8, 24 UY Y, Y 54, "9z,
B17] 2 50 QoA 1 Aute] Aakio] FESPL, AR e FwSe] Budy gt
(Arslan et al., 2017; Durrani et al., 2006; Mondal et al., 2015; Rajput et al., 2013; Xie et al., 2019).

web 2 AolA AR B AR FEE0 AR W A7 SA A, AR, AW
NBES 2 5] A 52 HlL - RARKCEA A tiAA =AY o8 7hs/de ERlst,
27 A7re SHskaAt Sl

1. Mz & 48

SAM=z
A% - Z4E A% B2 ofekEol 12A%F 5 FAst] Lo FE31L o] FEAS AY
o & F27XE AR 2T FES IR FEEe AT olFA doll AR = W A

=
Ul FFE HPLCE Ak A3, AFR FFe 50% ol Ao= et

ARSE R AIREA

198 87 $=Hole] (Ross 308) 19252 LAt} 4xE], 4512, ke 12504 vix|3ly, 5537F
MRS AABIIT. AR FAATE7RE (NO), A7 (PC, avilamycin 10 ppm)
€ 272 S3loH, Al A o 4R FEE& 20 ppm Ei= 200 ppm H7HS0] Al
A T

AlgAlz 3 AR
7|ZA8AE NRC (1994) 9 S=7aARERSE (2012)0] Ast %o (0-79, HAlHA]
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3,050 keal/kg, ZEHHA 22%), 7] (821, AL A] 3,100 kealkg, FEHEHA 20%), 37 (22-35
A, thAfelHA] 3,150 kealkg, KA 19%) AFRE o6kt 7|12AE wigh] 2 @F4 242
Table 1°] A|A[SIH O™, 7|Z2AMEC] % $25 20 ppm E+= 200 ppm: 7ot} A4 ggol
10 ppm FE3= 100 ppmo| F|=E 51t} AR A 717 B2t SA A& FAACIA (7FR 75 cmx

Table 1. Formula and calculated nutritional values of the basal diet

Ingredients Starter (0-7 d) Grower (8-21 d) Finisher (22-35 d)
%
Corn 48.25 54.39 57.48
Wheat grain 3.75 3.55 3.30
Soybean meal 39.60 33.88 31.05
Corn gluten meal 0.00 0.00 0.00
Soybean oil 4.20 435 4.65
L-Lysine (99.0%) 0.30 0.23 0.15
DL-Methionine (99.0%) 0.35 0.26 0.24
Threonine (98.5%) 0.00 0.00 0.00
Tricalcuium phosphate 1.75 1.49 1.25
Limstone 0.85 0.85 0.93
Salt 0.45 0.45 0.45
Vitamin-mineral mixture” 0.50 0.55 0.50
Total 100.00 100.0 100.0
Chemical composition®
ME (kcal/kg) 3,047.70 3,100.90 3,150.60
Dry matter (%) 84.50 84.46 84.60
Crude protein (%) 22.70 20.23 19.04
Crude fat (%) 6.63 7.00 7.37
Crude fiber (%) 3.35 3.18 3.10
Crude ash (%) 3.05 2.74 2.60
Lysine (%) 1.46 1.25 1.10
Methionine (%) 0.65 0.54 0.50
Methionine+cystine (%) 1.05 0.92 0.77
Threonine (%) 0.97 0.86 0.81
Calcium (%) 1.00 0.90 0.85
Available phosphorus (%) 0.45 0.40 0.35

D Vitamin-mineral mixture provided following nutrients per kg of diet: vitamin A, 15,000 IU; vitamin Dj;, 1,500 IU; vitamin E, 20.0 mg;
vitamin K3, 0.70 mg; vitamin By,, 0.02 mg; niacin, 22.5 mg; thiamin, 5.0 mg; folic acid, 0.70 mg; pyridoxin, 1.3 mg; riboflavin, 5 mg;
pantothenic acid, 25 mg; choline chloride, 175 mg; Mn, 60 mg; Zn, 45 mg; I, 1.25 mg; Cu, 10.0 mg; Fe, 72 mg; Co, 2.5 mg.

Y Calculated value.

30 | Resour Sci Res, Vol. 2, No. 1



770l 89 28 839 9 W 30 &1

Az 60 envxizo] 55 cmpel] AS SO, AzFol7] B 3471 A AelAE FUsHA wixIst
k. AR B A9 U AGESAAOH, U5 F 3DS 24 FAREL AU

o1 AYBRA BARE 5L AN

ZAt

o

2 oy

1) S 4id

SAAGAE WA (14%), 171 219%), 71 359%) TEAl0] WHEEE PAF 9 Amitg
S Z4sto] A AT 9 AlRPFTFE Forct olgA RAH AR AARAAHES SO
AE T8-S AREITh

: 2 9] el AAE Al 1244 SN T, 71 HR, A
W AVGE AFlste] B 25k, BAE 100 g7 ATiA FoE B Blsch

3) O U 2 U AR 24 KB

A8 24 AT 1058 Aelol oJahymoly Holg Ik, Aol STAK F ¢
NEEIZ Fo) WAL Bejsto] B4j0] o] g3kt AFEUAEAY] (COBAS MIRA plus, ROCHE
diagnostics)S AR8-519] blood urea nitrogen (BUN), creatinine, total protein, albumin, globulin,
aspartate aminotransferase (AST), alanine aminotransferase (ALT)E £AI5}3itt.

1) o FYp

A8 E2A Aol 1254 Asjo] olarguold Walg Aiato] $40] olgalglct. el v
Z3AES1E (total antioxidant capacity)< total antioxidant power colorimeteric microplate assay kit
(Oxford biomedical research Inc., UK)E ARE5to] 24519 E2]E &4 15 uLE phosphate buffer
saline (PBS) 585 yLZ 3|45t & Cu*'S Wil 387t 42004 HRSAIAT ¥k & Fajo] F2A|
9] bathocuproines go] A% Cu'} ZFA|A QHFSIA7]1L, microplate reader (Bio-rad, USA)Z
450 nmoJ|A] SF=E =451t Uric acidZ A5 B52441-S 018519 uM copper equivalentsZ
vehgict

b) Wi OM=Z

A F7A A 6578 SIAA B WEES AFSE T Salmonella spp., coliform bacteria
2 lactic acid bacteria 5 Z3I3tt AFE B WEES AAIFE 10 7HA] Ads]|4gt
I dAHCo R Sl YEES SS agar, MacConkey agar & Rogosa agar HHH|Z]of ZF2} 4551
t}. Lactic acid bacteriaz §7|4 02, YHR|E= $7]4 ZH0A 24-48A17F ¥idsl &, w45 S o}
o] WA YL-E 1gd CFU (colony forming unit)Z AAFSH & logl0C 2 JHAF H7]519th

6) 57| MYy

A 22 AR B B910] SIS A Ml 6 SN 9, % A
o] 4T WAEBE Bleitht 02, 59, 102 A3 F H/] U AISFE} (hiobarbitaric acid
reactive substances, TBARS) W THBAHA T (volatile basic nitrogen, VBN)E 4513t AHfaAt
SHE7R= Beuge®t Aust (1978)2] WHS HEsto] A% 3H4I8HA] P/ =)= malondialdehyde (MDA)
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Table 2. Effects of dietary supplementation of turmeric extract on growth performance in broiler chicks

& S74stol MDA mg/mL2 YEhfIoH, T s il (1978)9] o] o83
volatile basic nitrogen (VBN)S <45}3it}.

SAHXE

AYof|x] dojR] BE A7 E0] BAEAL Statistical Analysis System (SAS release ver 9.1, 2002)
9] General Linear Model procedureE ©]-8oto] EAHLAS AABIHI, A7to] |94
Duncan's multiple range-test (Duncan, 1955)5 o]-8s5}o] @AY 5% FoA AASIAH

n. 21+ & &

SHYMS

o

AT B AR FE2EY AR W A7 g7 $A Aol WAl JRR Table 201 A|ASEY
ot A% 2= A7 FolAl FRAIS 9 dIsAIRe] PHATE7HE NO)9l| BIsf FolsHAl 7t
SHAY 78k AEE BT (p<0.05). 53] 4% FEE 200 ppm A2 55 FERAISS 1,823
g0 8 PYARZIHE (POE R BE AT SollA 7 A vehdth (p<0.05). B3 4% &
= 7 HoIE AS 4 SAF] SVRICEN AlRlTE IA] FoF R JAEE A0S YEk
ot (p<0.05).

W BT L FER EL ATY 5L AL EL 358 5o 870 A7t Fofw At o
FHE oL, AR AR Ay B E| 3 Qltt (Durrian et al., 2006; Mondal et al., 2015; Rajput
et al., 2019; Xie et al., 20019). Durrian 5 (2006)T} Mondal 5 (2015} 733 £4-& S3EE AR
W A7F Folgt SAXFARS Bl FIEY 0.5% H7F FoIAl SA Aol folF oz Al
okl Basedrt T3 Rajput 5 (2013)2 AFTRE 100, 150 Ea= 200 ppm 202 42U7FH 57|
off 7} woiet Aol AR 200 ppm H7HEIA A, SAT R AR LT-E0] F71519H,
ol &% §i TEo] WE ITh 5 T A AU A E4of 71918k Zojztar Harst
et 9, AR FEE B AFYE s (3R FEE 2-10%, A 500-2,000 ppm)= S0
A7F Fofet dddode AlS, SAF € AEATEC] FoFoR FASIIra HiHgIH
(Hidayat et al., 2017; Xie et al., 2019).

7 dFolAE AFY oF AR FEES 200 ppm 7] AR U A7 FoIse7] bzl
ETONA Y SA BAMY WSk= RIS S= qlglow, A% &5 Wi AR 5 AY2HEEo]

1.2)

Turmeric extract

NC PC SEM p-value

20 ppm 200 ppm
Initial body weight (g/bird) 47.6 47.7 47.6 47.5 0.02 0.15
Final body weight (g/bird) 1,726.2° 1,819.4° 1,747.6" 1,823.2° 11.94 <0.05
Body weight gain (g/bird/d) 47.9° 50.6* 48.5% 50.7% 0.29 <0.05
Feed intake (g/bird/d) 74.9 74.6 74.1 74.9 0.85 0.28
Feed conversion ratio 1.56" 1.47° 1.53° 1.48° 0.01 <0.01

Y Data are least squares means of 4 observations per treatment.
? NC, antibiotic-free diet; PC, basal diet with avilamycin+salinomycin.
#¢ Means within the same row with no common superscripts differ significantly (p<0.05).
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QY2ol8E F1 W AW olviA) A 5o 482
Aoz Az
MR

Al tigt AFY e A F229] FATH
TGN Y 7+ L A SRS FARSE Z3H= Table 3 9 Table 40f AASH vk} 2ok 7 v,
F Q2T HIEe A ATolA Folet Afoj7t FEEA] ootk
27E Yt

A9, 4 5 gl A

)
o

W, B A% 233 ART0lN HaTel] v golshl Aaske
(p<0.05). B} AIB}FA A\ % AST @ ALTE 4] S/ (NO)] Hla] ol araslaio.

42 BRIsP] fsto] F8 719 Bl FF

Sl 87

Pgol 39

v o

™ (p<0.05), BUN, creatinine, total protein, albumin, globlulin GA| ThA ZHASH= 32 B O

Table 3. Effects of dietary supplementation of turmeric extract on relative organ weights in broiler chicks

D.2)

Turmeric extract

NC PC SEM P-value
20 ppm 200 ppm
---------- 2/100g BW ----------
Liver 1.90 2.16 1.83 1.85 0.02 0.23
Spleen 0.11 0.12 0.12 0.11 0.01 0.09
Pancreas 0.25 0.23 0.26 0.23 0.01 0.11
Kidney 0.33 0.35 0.34 0.36 0.02 0.16
Bursa of fabricius 0.09 0.08 0.07 0.06 0.01 0.13
Abdominal fat 1.28° 1.23 1.06° 1.03° 0.04 <0.05
D Data are least squares means of 12 observations per treatment.
2 NC, antibiotic-free diet; PC, basal diet with avilamycin+salinomycin.
*® Means within the same row with no common superscripts differ significantly (p<0.05).
Table 4. Effects of dietary supplementation of turmeric extract on blood biochemical parameters in broiler chicks"?
Turmeric extract
NC PC SEM P-value
20 ppm 200 ppm
BUN (mg/dL) 3.22 3.30 3.16 3.09 0.23 0.23
Creatinine (mg/dL) 0.35 0.31 0.28 0.25 0.05 0.09
Total protein (mg/dL) 5.69 5.65 5.57 5.43 0.31 0.18
Albumin (mg/dL) 2.46 2.24 2.27 2.24 0.17 0.11
Globlulin (mg/dL) 3.24 3.20 3.15 3.15 0.23 0.10
Albumin/globlulin 0.76 0.70 0.72 0.71 0.03 0.08
AST (U/L) 282.32° 267.73° 257.84° 258.07* 3.24 <0.05
ALT (U/L) 9.27° 7.86° 7.78° 8.02° 0.29 <0.05

Y Data are least squares means of 12 observations per treatment.
? NC, antibiotic-free diet; PC, basal diet with avilamycin+salinomycin.
#¢ Means within the same row with no common superscripts differ significantly (p<0.05).
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Table 5. Effects of dietary supplementation of turmeric extract on blood total antioxidant activity in broiler chicks

AR 82 AFEA Bk
T 2 ke FE5E 9 AT Y AR Ul FJ7F 307t $A F8 719 229 A
S0 PIAE FFS AR tiFE Aol Tk A 5 8 7] el FA9 F3ke vAl
A kL v, AHhAL 1 9 o A] AEE] Fofl s EAAHRE RoHoR AL slqltha
Hysiitt (Mondal et al., 2015; Rajput et al., 2019; Xie et al., 20019). BUN, creatinine, total protein,
albumin, globlulin, AST, ALT 5-9] @H/ R F5, dAFEol, 7I5Ast, 22 &4 o475 Uehio
At AtaeE E H7H9 RS B7lel] SRt A|RE o-§E T (Diaz, 2003; Lumeij, 1997).
AT ZARt AR FEEE S e} AE-Z B3l AW EAcks F217] (free radical}‘:;'
&40 AAsk: FA A5 7L EEQ ofo]FARe|=0] A Aol Fa& 5 =4
E4S Ao Boff - wiEsto] 7k A 5 F8 229 S48 et o O“:rloﬂ’ﬁ By
S}t (Anderson, 1998; Jeong ef al., 2017; Lee et al., 2020; Rahmani ef al., 2018; Reda et al., 2020;
Yoon et al., 2019).
& AT A= AFY e AR FEES P FEF AR
HaA7)e o, 8 A7) daol FA42Q1 JFS vlAA| got 4lt "h?nidﬂ?ﬂlifﬂ ARg

| m i B
0] 0 O AN O
reg I 4 9lgick

o
N
o
o
)
ot
N
X,
o
4
=
o

AR o AR FEEQ] A W A7t Folrt @9 SAeHR0l vRle S Table 50 AA]
SiSick 74e 232 A7 FolA) Bl episielo] thxol vl §olskA SN, Bolele
S Bt (p<0.05).

ATl 9 7y 2520] GASH BB ofo] ofe] 44 ATeIH B v ek (Jeong . al.
2017; Lee et al., 2020; Yoon et al., 2019; Zhang et al., 2015). S5 superoxide anion radical,
hydrogen peroxide, hydroxy radical, singlet oxygen & SAJAAZO] A0 2 HE| R4S HG35]Y|
ffste] A9 FAlst A|AEE Pl Sl o5 AUl Ak AL IA| aaARL Bl aLA
2 450l 9o, o|S9] & g ojsh A A} ALdo] AT AL (Hallivel
and Gutteridge, 1989). #5712 glutathione S-transferase -5 S G4 A5 A| A0 o5}
= Aol I AR E Rt Aket 482 USlete] HlaAA ket AL E FRE Itk
B v} QIth (Reda et al., 2020; Sharma et al., 2001).

2 97 Azl gole] g3usielo] giaol sid) 9l Z7si%ked), ol B4 A

W R 4% 22 AR W Bt ol A Gk A2ge] FHAY G vAE AL
1% 4 itk

W OMES
Table 62 AT 3 4 F2E2 A= W H7F Fojoll wE B eSS HslkE AAg

1).2)

Turmeric extract
NC PC SEM p-value
20 ppm 200 ppm

Total antioxidant activity
(uM copper equivalents)

62.13° 63.01° 65.04% 69.77° 0.05 <0.05

! Data are least squares means of 12 observations per treatment.
2 NC, antibiotic-free diet; PC, basal diet with avilamycin+salinomycin.
*® Means within the same row with no common superscripts differ significantly (p<0.05).
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Table 6. Effects of dietary supplementation of turmeric extract on cecal microflora in broiler chicks"?
Turmeric extract
NC PC SEM p-value
20 ppm 200 ppm
---------- logl0 CFU/g contents ----------

Coliform bacteria 5.36" 5.01° 5.12° 5.14° 0.21 <0.05
Salmonella spp. 3.38 2.95 3.07 3.00 0.08 0.07
Lactic acid bacteria 8.76 8.61 8.81 8.75 0.24 0.21

! Data are least squares means of 6 observations per treatment.
2 NC, antibiotic-free diet; PC, basal diet with avilamycin+salinomycin.
*® Means within the same row with no common superscripts differ significantly (p<0.05).

Aol Bl ffat F Sh4l coliform bacteria= YA/ (POYE WIS A% 222 W7t
FoJgt BE A Fol|A FIAFEE7IE (NC)ol B3l S-29l5HA ZA5I.0H (p<0.05), Salmonella
spp+= HASk= B EAARE BAA Fod2 A=A Aokt BHE, A §-2l< lactic acid
bacteria= RS BIES A A2HolM SAA f9/dol IR Sk
3% = AT e Pt 240 tioiide= ofu] TR in vitro D in vivo A4 BaTst
I 9Jt} (Rahmani ef al., 2018; Reda et al., 2020; Scazzicchio et al., 2020; Uriisan et al., 2017).
Uriisan 5 (2017)2 738 B3-S SAAIE Y 0.2-1.0% F7} Zolgh AdojA 745 228 H7fst
= Aol tiztol] vish AW E. coli 7} F2l5kA ZHASHITAL B 15 O™, Rahmani
T (2018)2 A& B3 stollA] AFRIY AR ] H7Ee] B3E FARE Aol AE W ARl
200-400 ppm A7} FoJA] WA W E. colie= A 0 & AL Lactobacillus= 713k}l B ils}h
Ak Reda G- (2020) GA] GEH|F2R7|0] i JARFE A4 100-500 ppmE M7 H5ofgh AldE&
ol A9 AW S84t (coliform bacteria, E. coli ¥ Salmonella spp.) 744 ATE B 15}
2 A+ Z23E Bl AFY TR A FEE-2 coliform bacteria 5 oS HIHH 02 Ao}
of A& nBEAS Sl AR FFE A AS ERIT 5 A

Ci7| MEA

SAAE W A% 322 37F 207 9] Aol vlAE GRS Table 700 AR vl 2t
A71710] Aol wet o) f AapaskETE 9 ST AEH 08 SIS A
& 109 Aol A F2E 7oA gav] W AFIMERE 9 38 A71H A4 ool 1914

HASIAY Zasks s HAT (p<0.05).

%‘FJ] AFE =o17] Aol AFS 283 A7t D AP= AT (Choi er al., 2007; Kanani
et al., 2017; Zhang et al., 2020). Choi S (2007) & Arshad 5 (2018)& H17|o] 733 B A3t
AdE Bl AT Fat - A 28] sl Har] Aol fofotAl A=k gt
HF QlOoH, Kanani 5 (2017)& Ak W 735 2 Al B34S A7 Foidt SAAGAREAA 3%
T 05% A7 H 71ES W AETIEEEC] foHoE ZAaseirtal Hirsiglth olejow
Zhang 5 (2020 SAARE W #53 50-100 ppm H7HFoiA] HaL7] ARsh bg/Ade] el
Hugk 8p Qlok

2 AN E A FEEY AR W 71 gt Ba] A7 Ao e AEpikekE
e AaAA §17] A% P8 92 8 7400 34849 FE 1A = Athes A Rl

oo*—n__ c 0= rNE =
T AUk

ok
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Table 7. Effects of dietary supplementation of turmeric extract on storability in broiler chicks

.2)

Turmeric extract

Items NC PC SEM p-value
20 ppm 200 ppm

TBARS (MDA mg/L)
0d 0.39 0.39 0.40 0.33 0.03 0.12
5d 0.61 0.60 0.60 0.57 0.05 0.09
10 d 1.19° 1.23° 1.07° 1.01° 0.06 <0.05

VBN (mg %)
0d 2.77 2.78 2.73 2.70 0.12 0.12
5d 6.38 6.45 6.21 6.15 0.15 0.10
10 d 9.58 9.63 9.49 9.38 0.18 0.08

Y Data are least squares means of 6 observations per treatment.
2 NC, antibiotic-free diet; PC, basal diet with avilamycin+salinomycin.
*® Means within the same row with no common superscripts differ significantly (p<0.05).
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V. 2 <%

e
R

= SA et AR S A FE2EY AR W A7F o7t A AR, ABAIEEA,
AN FARE, W vBES 9 Har] A0l rlAls Y AR A diAA € 7)s

AtaZd7H|EAY] o]87 s 8 E FEotAr =i 195 S o] (Ross 308) 19255
Alsto] 432, 45k, HEET 1254 Blj2]slal, 557t Al AAfSIITE AlEA 2 A
F7ME (NC), A 71 (PC, avilamycin 10 ppm)E tHEFE 519101, AJALRS] A4
3 F255 20 ppm E= 200 ppmE FH7Fol] AFAHALE FU

7 FE2E W goAl SEAS 9 dEsARe] AT (NC)oll Bl FefskAl S71st
AY S7Fok= BFe AT (p<0.05). 53] % F2F 200 ppm A= FYAR7HE (POE
Tt BE A2 FolA 7FE A vebdth (p<0.05). B3 3 FEE J7F FolA AElTE
Al f9F oz AT AFE eI (p<0.05). Zh 81F, 3, A 9 Fdo] AAdiE SR
275 HIRSE A AgfolA] fogt o7t EE|R] (okh v, BRI A FE2E AT
oA tizxtol] sl fJoHA Ahok= g UEHITH (p<0.05). EH B3} A E F AST 2
TE A7 (NC)ofl B3 §-2l5HA ZAsHHoH (p<0.05), BUN, creatinine, total protein,
albumin, globlulin FA] ThAx ZHA6H= B B o, BAF Fod2 A=A okt 5k 0%
F2E A7 FoA] @Y SR o] dizto]] vlsh f-ofsHA| SFetAY 7ok Ade EAit
(p<0.05). A 3 = 512l coliform bacteria= SHA3A A7 (PO)E RS 73 2553 F7}
ToIgh B Aol FAATE7ME (NC)oll vl FofsHAl 4t o™ (P<0.05), Salmonella
spp+= HASh= B HAARE BAA Fod2 A=A okt BHE, A F-2l< lactic acid
bacteriat= tHRF-E BIEZ A A2tolA BAA §-o/do] IEEA| ettt Har] Ag/gel Slof
A Fa] 408 Bt 1093}0]] 3% 25 7Rl i) W Adaiieks 2 3 7]
B A ghgo] RoHoE AASHAY Tadtke FdE BT (p<0.05).

2 A7E Bl AR I B FE2EY SA A= W J7F Fode SA A E A7l
AR FFE v|A= T, Har] AAE SHAA FAA diAA 2 71578 ARETHAIRA L
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