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Substitution effects of cinnamylaldehyde for
antibiocs in broiler diet

ZHOU Ming', WU Dong?, WANG Mengchun', SU Di', WANG Xiaofei'
(1. Animal Science and Technology College, Anhui Agricultural University, Hefei 230036, China;
2. |Institute of Animal Husbandry and Veterinary Medicine, Anhui Academy of Agricultural Sciences, Hefei 230001, China)

Abstract To study the substitution effects of cinnamylaldehyde for antibiocs in broiler diet,360 healthy 1 day of age
broilers were selected and randomly divided into 4 groups:Group 1 (the control) , the experimental group 2,3 and 4 with
3 replicates per group and 30 broilers per replicate. The control group broilers were fed basal diet supplemented
antibiotics (1— 3 weeks of age:kitasamycin premix 50 mg/kg and salinomycin premix 75 mg/kg;4 — 8 weeks of age:
kitasamycin premix 10 mg/kg) ; Group 2,3 and 4 broilers were fed basal diet supplemented with 40,80 and 120 mg/kg
of cinnamaldehyde premix, respectively. The feeding experimental period was 56 d. The broiler health status, weight
gain,serum biochemical indexes,intestinal flora and meat quality were observed. The results showed that:1) At 1-8
weeks of age,the average daily gain of the Group 3 broilers increased by 5.68% compared with the control group. The
feed weight ratio (2. 14 =0.17) of the experimental Group 3 was the lowest.2) Compared with the control group, the
activities of the glutamic-pyruvic transaminase in serum of the Group 3 and 4 broilers decreased respectively by
43.66% and 61.97% . The activities of the glutamic-oxaloacetic transaminase in serum of Group 4 broilers decreased

by 9.27% ; The total protein in serum of Group 2 broilers increased by 14.34 % . The urea nitrogen in serum of Group 2.
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4 broilers decreased both by 24.32% . IgA in serum of Group 3 broilers increased by 31.03% . IgG in serum of Group 3,

4 broilers increased respectively by 61.47% and 66. 97% . IgM in serum of Group 2,3 and 4 broilers increased

respectively by 169.09% ,283.64% and 300.00% . 3) The water loss rate of pecloralis muscles of Group 3 and 4

broilers decreased respectively by 17.21% and 14.10% . This study showed that cinnamaldehyde promoted the growth

of broilers,improved the metabolism of nutrition and biochemistry, enhanced immune function and improved the quality of

chicken meat. The application effects of cinnamaldehyde in broilers were better than antibiotics, and the optimal

supplementation of cinnamaldehyde premix in broiler diet was 80 — 120 mg/kg.
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Table 1 Basal diet and nutrient composition

g E| 1~3 JH ik 4~8 JH %

Ttem 1—3 weeks of age 4—8 weeks of age
Fk/% Corn 56. 00 60. 40
KEH/% Soybean cake 31.00 31. 30
t ¥/ % Fish meal 5.00
i/ % Soybean oil 3.00 3.30
A /NS TR R Y Premix [ 5. 00
A S TR R %6 Premix 1 5. 00
fRIHAE/ (M]/kg) ME 12. 30 12. 54
MR A B/ % CP 21.10 18.50
MR/ Y% Lys 1. 14 0.97
B/ % Met 0. 40 0.32
45 /% Calcium 1.04 0.95
M/ % Total phosphorus 0.70 0. 65

T TR R 2 7 ) i

A R E TR AL R IR Y.

HLE A

55 60 g oAy S 0L AQ RE B R AN R RO TR

Note:Premix is mainly consisted of minerals, vitamins and amino acids. CP, Ca

and P contents are measured values; ME, Lys and Met contends are

estimated values.
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2 SHABHEESRRAE
Table 2 Weight gain and feed intake of broilers in different groups

F B Wi H Xf RE2H e 2 4 g 3 4l e 4 4
Stage Item Control Group 2 Group 3 Group 4
¥ HME /g 14.93+0.58 b 16.45+0.45 a 16.21£0.47 a 15.96+0.11 a
ADG
1~3 JEE e
¥ HREE/g 24.6641.87 a 24.8241.47 a 25.2640.44 a 24.3940.36 a
1—3 weeks of age
ADFI
MCED « M) 1.65+0.07 a 1.51£0.05 b 1.56+0.06 ab 1.53£0.01 b
EYHHE /g 30.25+1.60 a 30.25+1.07 a 31.964+0.91 a 31.404+1.02 a
ADG
4~8 JR e
¥ HREE/g 73.4943.69 a 74.9841.03 a 75.7248.76 a 76.8842.50 a
4—8 weeks of age
ADFI
MCEL = M3 5) 2.42£0.07 a 2.50£0.04 a 2.3140.24 a 2.40%0.02 a
¥ HME /g 24.97+0.71 b 25.5240.74 ab  26.39%+1.03 a 25.85%0.72 ab
ADG
1~8 Ji % e _ -
¥ HREE/g 54.8744.09 a 56.0341.54 a 56.6645.26 a 57.3941.68 a
1—8 weeks of age
ADFI
MCED = M) 2.25+0.06 a 2.26+0.03 a 2.1440.17 a 2.20%0.01 a

W AT R AR M NG P8 RRE R AR E (P>0.05) s i EARF/NG T8, /R 26 7 B 3% (P<0.05), % 3,4 15 [H],
Notes:Same lowercase letters within same raw represent no significant differences (P >>0. 05); Different lowercase letters represent

significant differences (P<Z0.05). The same in Tables 3,4 and 5.

2.3 BHBMFBEENIERMNESR TESE RN 3 R s 3.4 XY LTS 4 9 % 2
AR IG I E 1 ARG 9 T AL A A 4 B (GPT) % M0 . 35 A% T X BEZH 43 ) 50 0 B8 28 e A1

£3 REAERISH M E &AL ISR (n=6)

Table 3 Biochemical parameters in the serum of broilers in different treatment group (n==6)

T H X} R 21 e 2 4 5 3 24 W 4 4

Item Control Group 2 Group 3 Group 4
BN ATEE/(U/L) GPT 2.13+1.13 a 1.7240.47 ab 1.2040.50 b 0.8140.31 b
ARG/ (U/L) GOT 215.604£30.32 a  201.36+£22.46 ab  205.60425.85 ab  195.62+£9.54 b
1B/ (mmol/L) Glu 11.0470. 86 a 11.4840.98 a 11.21+1.21 a 10.7140.92 a
BEH/(g/L) TP 31.04+4.74 b 35.49+5.47 a 33.22+4.78 ab 34.46+4.2 ab
JR 2 &/ (mmol/L) UN 0.3740.11 a 0.28+0.02 b 0.3240.05 ab 0.28+0.04 b
BAEALEE 51/ (U/mL) T-AOC 2.0740.24 a 1.9740.32 a 1.8740.25 a 1.86+0.27 a
IgA/(g/1) 0.2940.16 bAB  0.2340.09 B 0.3840.08 aA 0.2340.04 B
IgG/(g/L) 1.09240.60 b 1.65+0. 54 ab 1.760.43 a 1.8240.32 a
IgM/(g/L) 0.5540.13 C 1.4840.60 bBAB  2.11240.61 aA 2.2040.11 aA
AT AR RE 55K 7R 22 AR 2 (P<C0.01),

Note: Different capital letters within same raw represent significant differences (P<C0.01).
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43.66% .61.97% ;I 5 4 4139 I 7 7 5 5 A
(GO i ¥ & & % T 4 B8 4, & % B8 4 % I
9.27% K 2 A TE B E AR E S TR
HL BT IR A R E 14, 34% i 2.4 H XY 1 E
JRE R 3 MK T X 41, P9 & 48 X0 I8 41 % %
24.32% iR 3 41X I v IgA B 3 m T Xt He 4,
R 4R 31, 03 %5105 3.4 XY I IeG
T B A3 i ot B4R 61, 47 o A

66.97% ;08 2.3 .4 A MWE e M B FE T
X B, ) 5 %ot BB ZH R R 169. 09960 .283. 64 %
F1300. 00 %0 5 4% 2 X9 B I B% . & 4t 5k fE 1 6
FEER,
2.4 BREEBRUEER

ARG W 5E T A XS s T R T 5 R
AP, AT 2 AL g T K B AT B R L IR A
AR LB ENES .,

R4 BRHEXBTEMILBRENE(n=6)

Table 4 Intestinal flora of broilers (n=6)
e popitEEl W 2 4 W 3 4l 4 4l
Item Control Group 2 Group 3 Group 4
KW/ (Lgl (CFU) /@) ] E. coli 7.654£0.62a 7.60£0.65a 7.4040.25a 7.66%0.40a
AW/ (Lg[ (CFU) /@) ] Lactobacillus  8.24+0.39a 8.3640.34a 8.3740.44a 8.2340.35a

2.5 BHMRMNELER
ARG I E 1A (Y P BCRE A I E 25 R RS
IR A E 3.4 ZH A i LR K R R AR T AL

x5

TAE T MR FRAIG 17, 219614, 10% ;3056 2.3.4 4
X%H@HRE/‘J le \sz“LY’ (%B{‘)\ax (ZIE)\b% (/Ef
B SR I B E LR,

B (n=6)

Table 5 Chicken meat quality (n=6)
N E| X A 2] W2 4 e 34 4 4l
Item Control Group 2 Group 3 Group 4
KIKHK /Y% Water loss rate 22.90+5.97a 21.814+4.91ab 18.96+5.12b  19.67%5.44 b
pH, 6.30£0.11 a 6.304+0.11 a 6.33+0.10 a 6.374+0.08 a
pH., 6.2040.00 a 6.2340.08 a 6.2040.00 a 6.23+0.08 a
LR L 50.9342.97a 50.49%+1.03 a 49.51£2.51 a 50.8941.20 a
21 o 12.23+0.61a 12.6241.36 a 12.70+£1.39 a 12.40+1.11 a
Wb 9.49+1.57 a 9.21%+1.43 a 9.06+2.27 a 9.91+0.72 a
3 R EZR Wi B B XS 40 9 i 7 1 i DAL T % fa 79 ) A T e
e ATk o ;
A R B o YRR R XT A A 1 O e A 2E
3.1 AEBXARFSIEESEAMFARENZN KACRD G ThiE RS R, FAGMHEHH

A g A TEAE K AT (1~3 JJ ) i85 2.3
A4 XY R BH B E R B g AR
10.18%.8. 57 % Fl1 6. 89% . 2 B A A /8 Xt A I AF
XA PR AR A K BOCR I THiAE R b5 R L%
. BAEARKEA~8 ) 5k 3 M4 A
X H M E S TR ERARE ., XMW

KB R B AN 2 F R . A 3R A 1)
(~8 AW KFE R 3 A H I E B ES
T IR AH AN R 4 5. 68 %, XIS 3 A AR E
JT i £ (2. 1420, 17) e A% 3 55 4 21 0 Rk 3 o o
SPE(2.200. 0D WAL, FRUMLA W, BT ES
T Rk A1) FH 205 258 10 i A 1 BT o PR R TR X PR T A X8 1
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fat fit A KRR AF T 90 2R 35 PRVRE B TOVR 500 76 TR AT
A FORR P A SE LS i 80 mg/kg. IS B AR
FE L T 308 A FHAT XS H AR Hh 7 o R A 1 o 70 L X9 1
B TR A SN e i QU i |
PR i 770 76 2 307 308 P AT X% H AR v 4 i &
100 mg/kg Michf. HOFFEEE R 5450 1 25 5 A
Lo F/INB AR ST R B L PA R O 1 5 T
PRI XS H R AT B IR . A5 A ARG P A 1
il AR AR T A R K A T e R B R
AJ 5 S BRI AR T RIAE A A 8 1 IR TS SRR IR TS 4
B, 2 A B iy 3 i 2 B IR AL R AN TR
T M
3.2 AAEEEX A RFGIEE LI REIERE RN
A TN B S T N A R T R AR AE TN L O
I 25 FUE 255 40 B P o A IV T B A D 0 SR A
I B H 55 22 o B 1 A v o D0 B O 0 O 46
U 755 PO 200 B 4 A 0 o P A 2 TR A I 94 o B
SRR L . AR K 3.4 U i vE A T
GBI P R R AR T B AL A3 ) A ) R 4 R IR
43.66% .61, 97% s ik B 4 419 1M ¥ A 0 5 A R
(GOT) % ¥ & & A% T %F B8 2, % MR 41 [ %
9. 27 %6 13 BH PRI Ak R T 0 A e R U 0 I A O 2
(0 200 B B 5 A e o L B A R IR R A R R L
R T R0 ATtk 3 R IR O A AL A TR e I 0
PEoH A A S AT R TR A R R A R
SR 2 B I O R A AU R A B A
o H IR S il 5 RN B BT SR AR RE T BRI I
P i . Song A5G 44 L L oA RE
Al 1 ok O LA 20 1% 8 A Ak 0 5 A T 0% 2 L b TR
TS, Castillo %N R B, A FEEE B AT BU A AL
YER L AR I 556 S 52 3 3R L H H BE R IR, AT
BRI T . WEEREAE Ry — Fh ok J5 4 B, ml
PRI A Lo T 256 T 45 200 B 0 &85 # A Ty i
AR, 5 3 AN I E [gA B3 & T X I
LA R AL 31, 03 %0535 3.4 XS I T 1eG
35 T MR AL, o B e B AL R 61, 47 20 A
66.97 %0 ;15 2.3 .4 HAY I 1 1gM Bt B & & T Xt
HEZH L 43 00 e % B 41 48 5 169. 0926, 283. 64 %6 I
300.00% , X #e2h 555 4 M ik B, A RE 5 B 4 2F Y
RGP B . oA S R B B g A
PR T ) ) A 3L 1 25 3 20 IV TG R R LA
L PR 52 2995 15 0 1A L 101 6 928 0 A A0 O A K s Bt
PR AR AS TR) 2 3 b g T 0 B4, Z B bR ik 31 8

TR o R AR W B 5 E W P R A R RE R
PR AT X I8 S 2 Bk AR ) B . ) AT 0 ik
5 e B o PR T T S TN T A L b R
o ) AU

I3 A 2K 1V AT s B 3l P i AR T R R
BLE I R R L R R B R
FR OB . AR L KK 2 AR M B E A
R EE T R e R R 14, 34% . Wl
34 NS T AR R T IR R R GA
) 5 A KF . RT RE B PR - R AR T A R Ak 2
RS 2.3 .4 21 X9 G 2 AL A 45 ik o fat IR 0 5 4« I
4 5 458 72 9 5 A g IRl AR AR38F 386 5 L BT LA RS
I3 R AR R 2.4 ARG i v IR R AR
TR T X BB AL P 3 e B PR IG 24, 3206 (3R 3D,
FEORE A R A AT b 56 B R R T
R E R m A TS B RS R R EE W
TR 57 2 B PR A T B R v AT 0T AR 2R i
BEAMBES RS E R ERRNEREATE.
3.3 AAEEX A BAFBEEEENZE

JV 3 2 S ) I T AR B L R e AR i 2
W B A FH W AR s B A£G sh. i
it FE T o i 18 PN 5 A DR R A A AT AR R i 2 R 1
FARAY Bt B BB BH 11 5 2> S0k A5 3 B 4 i Y
AW o 00 ) R TR A A AT A L X AR iR
B e B . PR IS AT A 35 1A i 2 i 308 A AT XS (1 B
i PR XSO T T R 7L TR AT T 5 S 2 el 2D K AT T
B WE R 8 I R S R
INT AR L A W 0 B s IR . Tithonen % it
T PR T RT R 0 PR 3 AR B N g A TR B A
Jamroz X 56 B 2 0 B, PR AR T T 02 E AW S
BOWH A0 TE N FLIR AT B 1 B4 B L O (8 45 K T A A0
Bl D o R AR, P R RE T A K 2.3 .4
A PR P 38 N K B T R B R TR A S 0 IR A L
BOPLRENZES ARTH#H— LR,
3.4 AERBXNGH&RNEE

AT 56 PR A T X R PRt SR i) P TE S A D
P TH P S RS L R AR T DR AR G R PR G
WER W, B2 AR LR LA 3
4 ZH 38 1 B L2 K 3 e 2 I T T IR, o i e ko T
AR 17, 21 %0 F1 14, 10% ., 1A AR 1 X6 X P & Jo 7
Az FEUBAE FH B AT RE 2 LA v 9 3 1 A o4
faf B W 3, AT IR B 2 K . LIAK etk e 5
H R K R EE S LA 2R K 7 KR, oK o 41k



100 RIS N O S

2019 4 55 24 &

A DR 220 G, R T 3 LI &R K /g Y
FHA KRS H LR KR 25 R
S — TR S PR B T PR 6 45 UL A S5 2H A0 A
FRAE o 42 32 TR T8 Ak 3 1) RS 1% ) L4 2 45 A R o
B FRIK TV DR I 2R 7K 5 ) 2 Tl A1

25 b RS RE A HE AR XS Y A L kit
B IR AR A AR 1 5 IR 2 Ty B L R X DY T 5
PR TE R T AF XS o 9 I T ROCR B T4 R I
T ¥R ) A PR A0 R b Y S RS i 80 ~
120 mg/kg.
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