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PR AT RBERKMEE BEMHE . AmR,
AIL P J53 44 4 1 70 10 3 A 1K 48 AR BY 22 i

Z o F O KEE OFE OB EAN BERS
(R ol HoE SRl R AE B, [ B 410128)

B, KRESAMAERMRTREMARRFEERNYGH N ERMELE EFEE, QDA
WUE R Mt Ao i R T AR e Bivd, A 1 B R AR EFAEM TR B (AA) A A% 240
R Miusham Fme AFL FAFHL 10 A8, Easag il shE4 Xeam s E L
FAL A0 100,300 F= 600 mg/kg FTEEAR . KB 42 d, SR M. 1) Sabmatatt, 100 F=
300 mg/kg FTHEEE FAosl 1~2]1 B &4 b 2 F R P<0.05), 2) 5 sh B a4a1k | & FTH0E &
AR AR R MALAEN R ER S (P0.05) £ R EHBIK(P<0.05), 3) 5Bk,
BT SREE AL B AL F E (b ) A R F BAR( P<0.05) ;300 mg/kg 3L 85 f L I IL B 5 5
45 min pH(pH,, ) & F 4 & ( P<0.05) ;300 #= 600 mg kg F 38 8% i An 20 09 VL& ¥ /5 24 h pH
(pH,, ) B H#FR H(P<0.05) MLk KE R FBIK(P<0.05), 4) HafmAnst &M% 5w
MEEML R (a" )Af pH, I EFRFH(P<0.05),24 h i RM A R FHEIR(P<0.05);
300 mg/ kg FT 3088 Ao 0 SR AL 4 A1 B 3 AR ( P<0.05) . 5) &5 *F B8 40 48 0k | & FT 3B 5 Ao 40 A
WUEE A HE | A R fo ol M3 B F 3 3 (P<0.05) ;100 mgs/ke T 3065 55 Ao d0 B ALFRME B F 48 5
(P<0.05) ;300 #= 600 mg/kg I FL8 5 Ao 20 B AU #5052 32 5 ( P<0.05) . 6) 52 B in4q e,
300 mg/kg 9T 38 5 5 A LA BR WULAE B B FE1K( P<0.05) ;100 F= 300 mg/kg 7 5 8% 4 Ao 20 B L 45
FfHE 2 33 5 ( P<0.05) ;100 #= 600 mg/kg FTELA8 F il AL M RAE R F RS (P<0.05), 7)
Eamminh A BB EM A i dZB(TG) 4 EHEFBR(P<0.05);100 F=
600 mg/kg 7T 4888 3 Aol o SHARE A NG E G A2 B 8 (LDL-C) & F A JLEA LA 8 (LDH) F 2
FHAK(P<0.05) ;300 Fo 600 mg/kg FIEL8 e tl i S F AR E Q2B (HDL-C) 4 ¥ 2 %
#5H(P<0.05) , fif PLBL 8 (CK) M B F MR (P<0.05), & LATE FMPFmiEagRF
89 5T 20 8% T A B IR AA P8 A KT A ey #H E b 48 5 28 e R e B AL | BRI S & Ao i TG
SF SR FIA RS -G SR, REBRE4 T, &8 A 8RR P e
A A A 7 300 mg/ke
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FRECA NG KA I R S S R E FRAT & R T
Kz iR, Ll ERAE R TFRERN
AR EREAY RN, BB LA & I, BT %
B,

PR MG R — R RIS I, B T £ M 23
Pz, Bl B, 24 U B )15 4 o 2 B A AR A 2
— JTIZAEAE T KA 6T 5 R 1Y A i ¥
e BATHALAR B AR I T A £ 1 A
1 T8 ERE A 2 T BEN Y L Shu B WK BE,
] L e S A e ) B 4 T S 2 B o R 1R 3G 9
P H K E(ADG) , B K # | I (F/G), Tang
ST AU A e o e T B R T N B
Z B8 (LPS) i & 09 P XS [l i T2 25, 9815 ol 1w A 9
WESE LA b o e S SR R 9 Y 0
PR R AR FHHE T 1 H R A I B
16 4 157 1k B ( SOD ) 1 2% Bt H K it S 1k ¥ A
( GSH-Px ) {ifi | B A 7 ML 37 79 1% ( MDA) 75 4,
T AR L I (K 4
WEAG SR EMRE THRGN Y A NE FEIRT
FHE . Seven' ™ B % by B AR Y 44 I % % 2
Wi SRR EGN - EEMEE RER
# . Lin S 058 200, 78 1 0TS 0 4R b i n &
it 1) T L T A R v R 1 R R B
i, teAh AT TE B BT B AT LA ad A B s AL IR
A9 T S AR B Rl o WL 2T 2R T A % i e o 1 2l 3%
BEW&GLT T, BT, AR A & LR
AL, BAF Y H AR L5 e
SE A —E, HBF X Bl 2 6 5] P XS 1A & 6 2
WA R HE e W, Rk, A e F LR 0
AE G o 5 0 A T 2K F Bl B8R A , F 9 HE R R
M PR RE | R SRR L PR A S L P SO R
L7 7 AL A s 9 52 WL, ) S Bl 2 B 0 R S
AKSF, LS O Bl 00 A 0 S5 1 B ARG AR 7 Y
FH B i HoWILEY i B it 2 %

1 ¥ES5HZE
1.1 iKEshih B

TG Ry R A AA ) AN, b
Fh 7 w] R A0E ; B B AR 40 5 = 09% , il L iR PR
A BR S Rl R
1.2 R nER

R FH B P Gt 6 i T ), o 4 R T R I AR
RE R 1 H IS AA A 240 HETBEHL 5>

4 REREAR S AT, Bl e 4 EE B
AE 10 B8 X B8 4 {0 R I w0 R e 4 1
MR I b i) 2 eb 43 591 % 0 100,300 1 600 mg/kg
Pl R A 0 AR R IS ) 42 d, MR O 1 AR
FRUED (NY/T 33—2004 ) ¢ o = )bkl 41 2 8 37
ffrfH ) (2020 455 31 R ) B Hil =4 - A A S 6l
T, AR ERKTREL,

#1 EMGEREMEERKE(RTERM)
Table 1 Composition and nutrient levels of

basal diets { air-dry basis ) %

1-21 Hii¢ 22-42 Hi}
1to21 22 to 42
days of age days of age

i §
Items

5L Ingredients

+ #: Com 54.32 57.28
¥ Soybean meal 37.35 33.68
#: 43l Soyhean oil 3.99 5.15
= A Lys 0.17 0.08
DL-H#ERE DL-Met 0.18 0.10
B 2 H5 CaHPO, 1.59 1.39
£1#1 Limestone 1.10 1.02
W Ak#H NaCl 0.30 0.30
fil {4 Premix'’ 1.00 1.00
&1t Total 100.00 100.00
HHAF Nutrient levels™

L fiE ME/(MJ/kg) 12.54 12.96
HUEF T CP 21.50 19.52
i Lys 1.16 1.02
HE A Met 0.58 0.59
HE R+ LR ER Met+Cys 0.93 0.91
5 Ca 1.00 0.95
JSEE TP 0.69 0.65
AL AP 0.45 0.40

L) R R d T AL The premix provided the
following per kg of diets;: VA 8 000 TU, VD, 2 000 IU, VE
20 U, VK, 15 mg, VB, 2. 25 mg, VB, 8 20 mg, VB,
2.80 mg, VB, 0,015 mg, % folic acid 0.95 mg, H4FE nico-
tinic acid 35 mg, iZ # pantothenic acid 10 mg, ‘L4 % biotin
.18 mg, F(EALEE choline chloride 700 mg, Mn ( as manga-
nese sulfate ) 80 mg,Fe (as ferrous sulfate) 80 mg,Zn { as
zinc sulfate} 100 mg, Cu { as copper sulfate) 9 mg, Se ( as
sodium selenite) 0,30 mg,I (as potassium iodide) 0.40 mg.

2) IR, A S s B R i (&% NYT
33—2004) , Hig il . ME, AP and amino acids were
calculated values according to NY/T 33—2004, while the
others were measured values.
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1.3 HFEE

P R AT 3 BB AR 7 W R, el
HIXE RS 4 FSE B AT i U IH R L 28 05 AR R SR
O R AT R G AL, AR XS < T R
F32~35 C,HGREGHEK2~3 T, HER
FFAE 20~22 C ;W& XS R 4F7E 50% ~ 60% ,
FI B A 2 B s PG A P R LR ) (GB/T
19664—2005) , 46 WStk 5 FFE, B R A
PROK e w B e
1.4 WEIBWREFE
1.4.1 PR SRR ST

T LA R AR R S R
BRI (A 2 LG SE Bk ) (GB/T 6432—
2018) ¢ Wb 85 A9 5E ) (GB/T 6436—2018) Fi
CRE R S BEIGE ) (GB/T 6437—
2018) Jr ik TN
1.4.2 HKHdE

AR9TF 1,21 M 42 H SR, LLE & S i B
ARG MEE, S RiIdR&E T EZ Y FER &,
HEA A AR E 8 HRE R AR
1.4.3 BSEHaE
T 42 HEgR WP EEER 1 DR EREI
BHEEFHEE MR GHTRE SR, BTES
RIS RSS2 12 h, DR EATIEE BHE,
AR M LT R ULTE A0S, TH O 4 e
R Mg BRI AE R RN s T ik 2 R
(HEBHE- e A AR EME IR ) (NY/T
823—2020) ,
1.4.4 PR R AL R4 R4

F42 gigned M4 EE R 1 HAEEER
19 T B - M A A P N, R A EL A o A UL A A L
HfM, ZM{(E SR BEMNME) (NY/T 1333—
2007 ) W€ A G T, LB H A 1 R P R A 4 A
{X ( TMS-Touch B, ¢ [/ FTC 24 &) ) #1700 & , B
AFES T EME 3 I,
1.4.5 i kA5 b

T 42 Hgm, WP EEER 1 BRI
% HOE CE X R 09 AR AT R K R il
4 000 r/min#.C 10 min, 438 M7, T-20 THA

FFi, R A4 A s A Ak e B 00 72 i 5 o 4 RS
ZUM (ALT) | 4 50 %% 20 8 ( AST ) 10k £ ol 82 A
(ALP) i LA K SUEH (TP) (H %8 (GLU) | &
IREEE(TC) , Hih =85 ( TG) . &% HE Bl 2 11 HE R
ML ( HDL-C ) I %% J& g & © H [# 8% ( LDL-C) %
fit, R FH G Fr {00 5 i 3w AL/ 18 il ( CK) Fn 3L e
M5 S0 ( LDH) 164, U7 & W 1 o i
TR,
1.5 #H\gitan

K H] SPSS 22 AR A i i i T W E H
Z2 47 ¥ ( one-way ANOVA ), 3 & H] Duncan [K %
AT 2 8 b B, [a] SR [0 U 4 A5 98U o ] B
e K 5 5 I 45 0 R i 2k e
ST, 45 A DL 2 Y (A o 13 ( SEM) R,
P<0.05 HERBE,

2 EBR5HW
2.1 FBEM AP AGERKMEENEZN

M2 AP &4 1~21 iR FHHREh
AP H SRR &R (P>0.05) , HE5W A
FHEE, el #2rb i n 100 Fi 300 me/ke Bl B4R AT &
EFREMI~21 HE®ERHER(P<0.05); H P
300 mg/kgFPTELRR S INAL 1 ~21 H i L ik,
H 8 FIET 100 mg/kg P 8L N4l ( P<0.05) .
BHM 22~42 Hig R 1~42 BB FHH R 8,
FHHMEMRE RS LR EER(P>0.05), H
A e e e B I KT S 1~ 21 B R
He R R P<0.05)
22 FBREMAPEALEEMENTN

I 3 ] R0, B R ep s o By 8RR T 1 ORI A
R LR MEREEfFER FEm(P<
0.05) . 54 WA He, 5 8 P Es i 100, 300
600 mg/kg U ERE K] 53 HE 5 1P PR R 4 i i
FMB N (P<0.05), B FREAMILEIER(P<
0.05) ; HHb 600 mg/kg B £ 9 s 0 41 4= v e 32
Em T 100 A1 300 mgske Bl B G R N4 (P <
0.05) . FreHRGEALS T R &5 (P>0.05), B
A5 T e o L S I AT B R o, 1 R P 4 i
R 2 ML (P<0.05) , H K fJL % F1 i g 3 2
2Rt B ( P<0.05)
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Table 2 Effects of ferulic acid on growth performance of white feather broilers
) ; F“Iﬂﬁ?&ﬁ“ﬂ)]{:‘z . P 'TEI‘_ P.\.la!uc
g | H i LRt Ferulic acid supplemental hﬁ?dﬁﬂ
: Days of  Control levels/ ( mg/ke i i
Items s/(mg/kg) b oF i gk
R age group SEM k5 "_’t E = )
100 300 600 Treatment Linear  Quadratic
H’- T | 4658 46.62 46,50 46._54 0.026 0,704 0,476 0608
B\’:’fg 21 788.67 805,00 843,00 819.50 7.502 0,057 0,041 0.152
42 267130 26531.85 270278 2 647.06 17.418 0.692 0.894 0.620
s 1~21 50,10 50.54 49.34 50.42 0.390 0.725 (1,951 0.698
P H R ) . r Y S B ~' : ) :
ADFI/(g/d) 22~42 157.12 153.38 155,79 151.12 1.170 (0,259 0, 144 0.842
1~42 103.61 LO1.60 102.57 100.62 0673 0. 460 0,202 0.980
; 1~21 35.34 36.11 37.93 A6.81 (1,358 0,057 0,041 0.153
THHAR 22~42 8‘; 5 87) 95 89.26 a7.03 1] ?;{' ) );1 1.349 ( ﬂf"’r
ADG/( g/d) - N L9 .26 AN 0. 746 [N (). 186
1~42 62.49 63.241 64,14 62.29 (1361 0,205 0,929 0.079
HE 1-21 1.42" 1.36" 1.31° 1.37" 0011 0.002  0.021 0.002
F/'..'.} 22~42 1.76 1.75 1.75 1.74 0.011 0. 9640) (.60 0.945
1~42 1.66 1.61 1.60 .62 0.010 0.147 (118 0.085

[T S bR F B A E i R R AR E(P0.05)  BlEAFFERERER D E(P<0.05), F#E,

In the same row, values with no letter or the same letter superscripts mean no significant difference { P>0.05), while with

different letter superscripts mean significant difference ( P<0.05). The same as below.

F3 MRS APAGEEEEAORE

Table 3 Effects of ferulic acid on slaughter performance of white feather broilers %
) ﬁ]’ﬁﬁmhu}]{:‘z P 'fﬁ P.\fa’uc
5[ REE Ferulic acid supplemental ;‘*J M
) Control 1 ls/ k fl';m:l?.
Tiems evels/ ( mg/kg) | 244 _—
group SEM i LH.‘ —K _
100 300 GO0 Treatment Linear  Quadratic
Al All eviscerated rate 69.88° 72.67° 72.19" 74.10° 0.358 <0001 <0001 0.243
[ ILEE Breast muscle rate 29.45" 30.89° 30.86° 30.68° 0.206 0.028 0.032 0033
AL Leg muscle rate 21.42 21.38 21.46 200.42 0.179 0.107 0.061 0.146
I 5% Abdominal fat rate 0,72° 0.41° 039" 0.46" 0.046 0.029 0.036  0.027

2.3 FEEBEXMAPALASRARE

2 4 ] HL, G B R AN (R AR ST ] 8
FIH RS LSERE (L") FIELEE (a” )L S 24 b
TR AR S BT Y] 1 ¥ 70  F W ( P>0.05) . ST
HE A A LE, ] 32 7D S 0 100 300 1 600 mg/kg Bl
Byl B P LB (b ) i ( P<0.05) , I
th 600 mg/kg TR R 7% I 41 e L & R B R T
100 F1 300 mg/kg Bo] B2 45 20 ( P<0.05) , 1M
100 mg/kghal 81 &% ¥ hin 21 g AL 8% 1 (8 3% 15
300 mg/ kg P 8 58 S B4 ( P<0.05) ; Mg LB 5
it ] A e B L RS O N K R B v R R MR (P<
0.05). 5 X B 41 A48 [k, & 82 % o 300 F0
600 mg/ kg bl 8% AT 4 i B L8 5205 24 h pH

(pH,,,) (P<0.05) , J 1 300 mg/kg B 8% # hn 2
ML pH,, , & & & T 100 F1 600 mg/ke ] #) 4 4
HEH ( P<0.05) |, 1] 600 mg/kg Bl £ 75 b 26 fa AL
pH,, i ¥ & T 100 mgskg Pl B 8 5 M2 (P <
0.05) ; KWL pH,, , Bl ] #5 v Bl 88 2 % I 7K F i 4
SRR (P<0.05) . S4B L, W8 $
#5300 A1 600 mg ke B B AR nT & BRI B LS
HKE(P<0.05) , FLI L 7k 22 B 1) b b o] 80 8 s
InACE B4 e R 2 MR (P<0.05) S5 3% BEZH A
LE, Tl b S 0 300 me/kg BT R G 0T 4R S
LR % 5 45 min pH (pH; ;) (P<0.05) , H 100
F1 300 mg/kg BTERAE R MH AL pH,. . & & T
600 mg/kg BB N (P<0.05) ; BHL pH,; .,
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W ] et v e 3 S o A R R OB (P< 0.05) .
Fa4 MHENAPABEIAREHEW
Table 4 Effects of ferulic acid on breast muscle quality of white feather broilers
G ] e s % o . P {fi P-value
5 i 20 Ferulic acid supplemental ;?1 :ﬁ”
) Control i iR
Ttems levels/ ( mg/kg) ; s L g
= aroup SEM L g'k £ ) K
100 300 aon Treatment  Linear Quadratic

T LT 53.87 52.32 51.41 53.59 (.537 0.349 0.714 0094
£ a’ 6.99 7.54 7.39 7.02 0,142 0.463 0,954 0127
Wb’ 12.38" 10.03¢ 11.18" 8.24¢ 0.338 <0.001  <0.001 0.238
PH s i 671" 6. 77" 6.87° 6.63° 0,025 0.001 0.373 0.001
pPH;, 5.07° 0.01° 630" 6.15" 0.035 <0001 0.001 0.062
24 h §# A2 Drop loss at 24 /% 2.02 1.44 1.29 1.79 0.126 0.163 0.448 0,036
7K % Water loss rate/ % 35.85° 34.61" 32.13° 31.76" 0.561 0.015 (L0022 0.643
3] 1 Shear force/N 15.96 12.12 15.64 16.43 0,699 0. 104 0,402 0.087

A% 5 Al Al o B A s A R 2K - ] 8
F 5] P A il UL 5 BE 085 RE (LA B2 pHL, , FT R K 2
BERFERW(P>0.05), 54 MM, mEdh
S 100 300 Fl 600 mg/kg B LS H 0] 4 5
JEHILEL 1% {f A pH,. . ( P<0.05) , i 35 [ {1 58 i
24 hiji KA % ( P<0.05) ; Hoh 100 F1 300 mg/ke
BT &80 6 R 4L BR AL pHL,, ., 2 F & T 600 mg/kg B

BRE I ( P<0.05) ,

L5 0F B R L, T s

fill 300 mg/ke Bl &% n] b 35 FEACRE MLoG 40 0 ( P<
0.05) , H. 300 mg/kg Bal 80 5% &% 0 20 R LB 0 1)
ELF 100 1 600 mgkg MIBLER IR M4 (P <
0.05) [l 5 T 45 o By SRR 95 n oK - ph Bt s, R AL
pPH 5 0 24 b 235 2 A0 HY b)) B 2R N kR
1B P<0.05)  BRALET BEfH 2 I E 1L ( P<0.05) .

5 PUEREEXT B 39 P 0GR AL P T A R

Table 5 Effects of ferulic acid on leg muscle quality of white feather broilers
: Bal B I 7F ; P {ii P-value
R E| i‘iﬁfaﬂl Ferulic acid supplemental ?ﬁ[ﬁ“
: . il i T 1 i
Ttasis aroup levels/{ mg/kg) Soat Lhpg QEH. =& -
100 300 G0 Treatment Linear Quadratic

REL" 58.41 56.43 55.73 55.88 0.455 0.129 0.041 0.223
T a’ 8.45" 10,80° 10,43 10.02° (1.300 0.019 0.070 0.013
W B 10.72 10,77 10.56 10,80 0.212 0.982 0.990 0,835
PH.; i 6.30° H.62" 6.64" 6.50" 0.025 <0001 0.008  <0.001
pH., .42 6,42 6.45 0.46 0.013 0.533 (.179 0.941
24 h K30 Drop loss at 24 h/% 1.58" 0.09° 0.71" 0.95" 0.095 0.003 0.003  0.011
#: 7K % Water loss rate/ % 37.47 35.33 34.86 35.80 0.383 0.075 0.094 0.038
4141 Shear force/N 20.04" 20. 70" 14.14" 18.90° 0.625  <0.001 0.004  0.008

24 (ARG INPTERRE M B 3 IS RIS R R

F % 6 n] A, T #3018 Kk 1 ] B9 Xt
1 359 PR A0 M LR JEE G B 35 5E 06 ( P>0.05) o S R
AU G, 0 o 38 0 100,300 #1600 mg/ ke T B
A 5 T 2 4 o M UL R BRI L M SRR RO R ( P<

0.05) , Hrf 600 mg/kg Bl & % 7% I 20 i AL & B
B3 & T 100 #1300 mg/kg BB AR A M4 ( P<
0.05) , H 100 mg/kg B B 45 0 25 H LG B 44
F T 300 mg/kg PTELRR A ML (P<0.05) . Xt
FEZH M L, B B R R N 100 me/kg [T £ T R ¥
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i 5 i L3 ( P<0.05) , H 100 mg/kg ] 5/ i
T 6L e L3P 52 2 T 300 F1 600 me/kg BT EL R
WAL (P<0.05) . 5% B 41H 1L, G #b BN
300 H1 600 mg/kg Bl B % ] & & $5 5 A AL G G
(P<0.05), H 300 #1 600 mg/kg B B i n 20 Ky

LIS B 1 2 35 T 100 mg/kg (] 808 23 N 4 ( P<
0.05) ., [ 25 1 45 v By £ 98 % 0 AT 9 B 55, I L
R | B e A v S 2R Ak P<0.05) |
LA SR R MR KA T ( P<0.05) , By HIL 3R 4
BRI (P<0.05) .

F 6 [ ST HEEAEREENRRE
Table 6o Effects of ferulic acid on breast muscle texture characteristics of white feather broilers
B B e k1 P i P-value

) ot W 441 Bl sune] I H1E

-Uﬂ H C | erulic aci supp ementa * }ﬁg‘ﬂ
ontro. levels/ kg) I E LR

Items evels/ ( mg/kg | Lp -

ems i SN . Atk Zk

100 a0 600 Tl'ca[ml:nt Li near Quadra[lﬂ

{# [ Hardness/N 24.48 20,10 27.24 25.52 1.076 0.102 0.262 0.510
Bl Adhesion/N 0.15" 0.26" 0.21° 0.33° 0.015 <0001 <0.001 0.644
M Cohesiveness/N 0.21° 0.27" 0.28" 0.26° 0.007 0.002 0.003 0.005
HiHE Springiness/mm 1.01° 1.22° 1.07" 111t 0.023 0003 0.427 0.025
FE 8 Gumminess/N 5.36" 7.78° 11.38* 11.46° (1,696 <0.001  <0.001 0.233
IHIEFE Chewiness/m) 1.79" 9.76" 11,008 12.36° 0.739 <0001 <0.001 0.069

H e 7 0l E, ] 4R s AN R 2k S ey s o
F 2P0 P 0% Bk UL 31 | M 26t A L ORR 41: 20 O . =
W (P>0.05), 5% A M, @855
300 mg/kg [l &1 i ol W3 R G R AL 6 R (P <
0.05) , H. 300 mg/kg B 8 /i 5 0 28 it JIL e BE b 3
i F 100 mg/kg Pl BLEE M 2H ( P<0.05) . 554
1A L, B R ER 100 1 300 mg/kg B B AT
BERSHEAIEMME(P<0.05), H 100 I

300 mg/ kgl B Fi 75 I 26 bR UL RS B R B ST
600 mg/kg b ELAE BN 4L( P<0.05) . 53T IR 4 AH
L, R R i 100 #1600 mg/kg BTG AT 5
EBALA BHE(P<0.05), 16 b m
300 mg/ keI E G xF BR LY 58 4E C W E (P>
0.05) i 5 5] 4 v B B/ 94 o K Sf e i 55 TR AL
il AP SR SRR MR ( P<0.05) |, i L3S PR
2 (P<0.05),

#7 MEMBEEY AW AGHARAEENRE

Table 7 Effects of ferulic acid on leg muscle texture charactenistics of white feather broilers

B 5 e 0 o K ) P A{f P-value
5iH A IR 2 Ferulic acid supplemental ﬂj fi
100 300 600 Treatment Linear  Quadratic

il [ Hardness/N 76.14" 71.34° 54.48" 63.84% 2.556 0.007 (1.008 0.098
FhBE Adhesions/N 0.19" 0.21° 022" 0.19" 0.003 0.007 0.523 0.001
¥ Cohesiveness/N 0.32" 0.37" 0.34%" 0.37* 0.007 0.016 0.030 0.365
4k Springiness/mm 1.14 1.13 1.21 0.96 0.037 0.106 0.167 0.095
HEE P Gumminess/N 25.06 27.84 28,92 24.81 1.044 0.436 0.973 0.116
IH I Chewiness/mlJ 30.37 28.94 29,33 22.47 1.264 0.100 0.037 0.257

2.5 FEEX AW AGMEELER R

Hi % 8 1] 1, ] B R AR [R) KT ] 8 e
1138 P 48 L7 ALT, AST Ml ALP i ¥ LL & TP,
GLU il TC & EH X B EER(P>0.05), SHHE

A AH L, 4R I 100300 1 600 mg/kg B A
e E ol i & BRSNS TG & ( P<0.05) . S5A}HE
ZH A EE , fel f5 b R 0 100 A1 600 me/kg PRl 0]
3% P& K I 35 LDL-C & &t A1 LDH & (P <
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0.05), H 100 1 600 mg/kg Bl B K2 7% hn 41 1 i
LDH 61 5 E K T 300 mg/kg P #LEE s hn4H ( P<
0.05), 5 X M2 A ke, WOk i o 300
600 mg/kg b & &% o] & 3% #2 & M 7§ HDL-C % i
(P<0.05) , 5 F I CK & ¥ ( P<0.05), H
300 mg/kg 7L 7% 41 7% HDL-C &t B #F85

F 100 mg/kg Bl 8RR I N 41 ( P<0.05) 5 ) f5 o i
B 100 mg/ke BATER R G 1L CK 3G G 3 S
(P>0.05) . Fifi 5 #62 vb Bl 80 8% s i 7K F B9 3L 5
7 TG Al HDL-C &L K& CK {& TR 2t fn —
WAL ( P<0.05) ,
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Table & Effects of ferulic acid on serum biochemical indices of white feather broilers

§ FII&&%}JH}J(:F P 'fﬁ P.\fa’uc

1 [ A Ferulic acid supplemental ;—*J M
) Control lavelir k i 1

Items evels/ ( mg/kg) 2B 4 iy

sienip SEM b ] LH_' —ik :

100 300 GO0 Treatment Linear  Quadratic

SAYHEM ALT/(U/L) 510 5.41 4.94 4.80 0103 0.178 (134 0.259
HHREEF AST/(U/L) 486,95 463.82 505,98 405.82 26,103 0.585 0,409 0.479
WEPER RS ALPS(UZL) 211665 233718 2900.75 2480.05 192,880 0.559 00.351 0.431
BEA TP/ (/L) 31.68 32.03 31.93 31.27 01.302 0.918 0.721 0.552
WEH GLU/{ mmol/L) 11.45 11.86 11.54 12.02 0.174 0.652 0.403 0.922
SHE [H fE TC/ { mmol/L) 3.48 3.19 3.00 3.20 0.071 0.126 (104 0.084
Hi =/ TG/ mmol/L) 0.69" 0.47° 0.54" 0.53" 0.023 0.001 0.011 0.002
o o 1 M 2 O e . i <

3.14° 3.43% .00° 3.67" 01.092 0.002 (.003 0.0
HDL-C/( mmol/L) 3.14 3.43 4.00 3.67 36
I 1 i 2 1 0 b

¢ ' 0.72" 0.57 0.63° 0.58" 0.021 0.044 0.043 0.191

LDL-C/ ( mmol/L) . ?
LR A% CK/(U/mL) 2.47" 2.34% 2.44° 2.74" 0.051 0.033 0.037 0.031
FLEENR =M LDH/(U/mL) 12.70¢ 11.36" 12.59° 11.48" 01,206 0.018 0.132 0.750

3 i @
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IR 22 i 0T sl 4 A A B A R B Y
A, T FAS P A8 R A 28 5 A A B AN 4 A
HmEARKMR, XA R E R,
HAREm e, A5 arss 0], W in
100 F1 300 mg/kg P 8% v] & 35 FEAK E B A 3G 4R
T Y 8 5l 8 TR 0 3 K T B e 2R R T
LALOE R P20 PR S0 0 L A R ol T e
L2t . Du S50 WFsE 00 | 76 A 4G 4] fi o
TR A o] B ] S KGR X g A O H R
i, W FRICAT R R . Lin 5 78 P 38 i A
TR E A R AR BEm R, A B
L PR RS 7 0 ) T L S PRAIT . Kim S5V A
B, i PR RS ] et e 0 3 ek T B R T e (Y R )
R R, P H B, Shu & 5@

RS TRMAER, SRR S LW
FEEEABEAFIAL, £ A i g v, G R o 5 o o] 0
SRR T 1 20 P30 Al 300 8 o0 L, 3 150 ) ol 2 v ot
8 & A P BE B 5 R T 8T 2l A el Bl | AR A B B
AR PR LA 6. Pl g % AR A KA H BHA
e E A T, HE R PA AT AE 2 B 20 e 5 g O R B B
FHOG B 12 sl 5 47 ) o AR i b)) E 2 35 B,
(R e 05 o o L 2 A (3 AT LA 36 i 50 0 o T A
B P, (2 0 o 5 2R 0 T 00 1 Al = 5 i ]
PABCE Wi 3 | R R B | S i T
SEUATE o i R TR T R, AT
{ie 2l R E AN S LI A 4G
3.2 ARMAPHMERBRMN AP AGEFEEERN
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PRI R0 9 B s e B it A 7 S e oy A 7
B — A~ EE A e, A T MR b S 0 O 4 ) O Y
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R ) A v e SR G LS, B R S TR 2 B Y
—Fh, B AR W g R, R b i A g AT
RBERSREMESERMSRREE, RESF T A
B A A R RS DAL e B A 0 R e i
IEHENAGPLRE D ERE, RilEERYS
LRI gE e R, e Ah, W S B
A% 20 Wy 32 L3 o R B 1 P 4 (R P RS ) 4 0 i 48
WL, 23t 50 (T 5 2 ), ) 40 b R e e
B R v A S R O LRI P N S R AR
M3 TG & &, Valenzuela-Grijalva %" ff 97 %
A, TR P S 3 A B B R R R T I A
BRI B AR ISR . LA W sE &5 SR e i ]
R T i 2k o B I 1 2P A R A P i A T AR
o450 ) S A B O X A A T B g A o I R R g UL
5 R sl A0, A I ah R R, AR
FRER I e 25/ T i R R X0 e R AR
b, ek e s n T 6L AT LA BR PR A B T T 1
BRIV 4 A R s B ek, DA 45 o L 4 x
£ A4 00 3 A IR ORI R A AL 4 R 1 R A
ARG U P, BT B R T AR P RS
F e Sk R, WL m] RE 5 0 51 I A ol 3 RN R
F B A5 B AR O
33 WAMRAPAMARBX A I ABE AR
AL JE 4 45 1 1 2 1
FHERSS SR ®EE, HARKEEM™R
AP B S | (L o A o — e L PR ke ) R 7
R0 A R A L R AR S A YA
el AA AGIEME RS h 8 EH
S, T BY 41 hy S T R R 00RO AR
Yo 5 e 0 fEl 8 P S 0 300 mg/kg B B AG 0T
F4 3 P 6 it L £ oy R Rl o R AIG . X R
BEAE T S PR A T R I LR P S 8T ) oy 2 E R
FIMFFEas R, FR VST R, AR
T 2t ) P B AR o] 3 R (I I T R A LAY BY
Y17 A8 % UL PR R P R O W S R e, X — B
FHEREAR LSRR A —F X TR 2R A
S FA AR, TR B TE A AE P
] A R R 0 A A0 T A A R I TT IR PR AR
PIRERE, ERAESE tuiff 9% & B, 1l 4 o s A s
Fol D E AR NI sk F T Bk
B DR P s ek b 2 4R g B R o AL ) SR
REEME PHWSPER N e, LI EWFsE g R 54
e Rl WP WEARES KRR

[ AR G5, AT — E RPN 7 R RE T X R KT O I
FEI A A Y PN TR it i A L £ e
WK AIRE N, O B, W R e
FE I B Y A £k 0] BB S LA oK Ak A R
H AR A T T O O L P SR
PR @A RS pEa R, LA A5
T IE W A, UL PR R S, DR A, AL
PRI 114 PR SR A AT ] 1 Fr e L R 24 i 40 20 1] ) 255

Forlv, AR 86 g5 5L R MY 1R I T &R R T LA
G 1 2] PR X BIL A SR o R DG 4 Ak, 3K 5 M B
L i M0 B O 1 B0 P 0 UL P A M TR) Y £ A A,
JUL PR S D s 5, 1 e o A o Sy L L
B AR Sl R, Ak, Alijosius 20
TF5T 2 B, 7 PR R G AR oo % o BT 3 BT R e ) SR /0
A2 AL L e L 20 R G S5 B A . T Szymezyk
U T S T A 1 e A A ) PR A e &
S BT L B 3 A AR A A e UL T 5 BE . Vargas-
Sanchez %' WF5T F W L6 1R R b s 0 & 7 Dol AL
B - 2 AT L 7S 65 5 g JULLD % (R pH,, , B3
Fhey, foH: W 0L (G BRAG, fR E SRS
FE e 7E R §R] f o s o H i AT DL G S R I
HHL 48 bk, SBUE W0 oT & B, R
HR N A 2 B T {o A B UL 27 B (8 R, 0T
W B FRAL, A ass R LR s R
), TEgT FEE, B &8 R AT LA Ak 38 L A A 2
T T E2 MG 2(Nref2) =90 8 1k K2R JE 1
( ARE ) 5538 5 LA B L 18 F Jifp 40 5L (R Fn A 26 36
R 22 3k o B g JIL P ) e S Ak BE R R A
R0 1 T | o
1 1( MyoD1) JULA B 26 1 3 ( MyoG ) FAE Lk 58
T 5( Myfs) % HILIR %2 75 40 5¢ 3 A 35K ok iR
WLEF 4% |1, ik o] L a3 IR 1 s S AL
B ( AMPK ) /UT B f5 B 98 W B F 1 (SIRT1 ) /1t
S T A 1 SR W SRR S A v B BT - e
( PGC-leo) {74538 iy L IR ILER 38 (1 i ( MyHC) 1
il MyHC T a S5 3L FAHOCHE A A R 1K, FRAIK My-
HC I b SR LRV R S22k 150 1 Bl 2 7% mT 1
5 5 LT 2 25 780 MLt JULEF #4 1) 12 L 2T 4 (19 5% 1k
fENAgEbmaEnMNaEn &R, o
LS8 JULET £ Lo 0] 85 o P9 (B dr . pH 5 LR 5
AOBEME A 3¢, 2 [ b Y JULET & L ] e it | B
P RE R, pH OBRIE ™ WK e Rk K e gk
LA Y K EE S, R KBS BF s L, T b RUAL
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L7 4 AR, J o b e AL T B PR AR K, R
AR, A BT 25 BRI R v 3 o B 8 A ]
DIfE—E B FocE A NG RS T, X iy
BT R 0T LA 5 AL AT 2k 28 10 5 4 R H e LI rh i
PrEACtE A 6, 76 A58 o, 48] frb s i Bl 25
P2 Xt 0 2B A A ) UL JGEE UL PR o T 4 s 14 e 1
FAS M [R], 2 7] RE R B A 20 B Py e A 22 AL Y
BEEREFMZ—,h T EEE, EE KR
i JUL 6y AL A 3 e e AR R R AL i LA B
SR 00 % Dt e UL A 5 R % e Al SR T i T
— 4t 0L i B AS S, A R — 2 AT
34 ARBFENIRBENAPTABOEEN
Ei-tad:ob Ao

L35 ALT FOCAST 2 4 W7 A 1 4 £ iy o 22
FEAR , G0 5 A 52 30 460 45, I 2 B e iy e R e 2 i
AL, S B T ALT 1 AST i #8551,
A0 4 B e ], G e s o BT R R ) R
LT ALT F1 AST 3514 G 5. 3 52 06 , 150 B 5] A v Bl
B Y TR 0 AS 23 A P X I AR L il 3 b
TC.TG ,HDL-C #l LDL-C (1 7 &k 5 Bt ig 25 it W it
AR B R RS 5, 5 WL A B i 3 2 B0 A oL,
Kim %5 BT B0, 78 P A0 1 R o 3 i ] 0 s v
L R M 7 TC & &, Wang %1 fif 75 %
HE W 0 A 5 ) A el 0 B R G T e 3 R UG
[l LDL-C 7 & fAFAE TG & &, B F#& 0iE
HDL-C &, Jain %5 " W98 20, 76 &0 05 1k £ 15
3 614 5 B a0 A A B v S o BT B T LA Ao A B
ML TC . TG # LDL-C & & & % B, £ 5 i 3
HDL-C SR ERE, RlGE RS Lk s
FARL, A B g 2% 5 2 00 | ) R b 45 o e LR T LA
EFEE A B A M i TG M1 LDL-C & &, &%
& @5 L3 HDL-C % &, i3 BA Pl 8178 9 % I 3 1
BLA A A 5 I, 3 AT B 2 PR Ok fE 95 100 il AL {4
PR A A AR DG Ak (R A e ok, {2 ks A 20 i R g
Wil g SAb L X ARE S T e B A L
X TR T 3R R R A S AR L o
CK HI LDH 19 % ¥ v i 55 UL /4 4651 45 4 ). Kong
S VAT 2 20 ) PR R LA A e, el
& CK F1 LDH itk & 28 EF- . Liv 570 15
Fe U | 7 Sl ol 77 S 0400 A5 Y R AR AR o s B
B AT 2 PR AIOBE R K R i o CK 1 LDH A9 %
P, ol 2 e o 9 00 LR . AR R 2
B 5 L LR &5 20, 1R b R b e £ R G

FEMR 7 HF RS m i  CK M LDH /3% ¥, {27
R ULFCo JUL S5 £ 250 LA R 0 A O 5 3% ' A A
et , M CK Ml LDH §& #E &b 2 E 7, By LA i
i CK 1 LDH i ¥4 2 % 5B 1F A ki 51 350 P g A A
LPA 53 £ B i, B A3 TRl — A0 aT .

4 & it

0] L 5% T oo L 72 08 S5 0 D P UG 1 R S
HE , B AIK L 15 Hig 238 A A 5 i 300k 5 e, I 6K ol 3
TG Il LDL-C & &L CK 1 LDH i, #2 & il
T HDL-C & &t , X 1 3PT PR I s T2 0 UL 1) JOfE g 4
PEAH —ER R EEN., ZEHE KR
1 %2 5 4% T8 B, 11 20 PR X0 ] i v BT L R 14
BN ACE- 4 300 mgrkg.
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Effects of Ferulic Acid on Growth Performance, Slaughter Performance,
Meat Quality, Muscle Texture Characteristics and Serum
Biochemical Indices of White Feather Broilers

LI Xiang YIN Yue ZHANG Xiwen WANG Min WANG Yongfang ZHAO Yurong~
{ College of Animal Science and Technology, Hunan Agricultural University, Changsha 110128, China)

Abstract; This experiment was conducted to investigate the effects of different dietary ferulic acid levels on
growth performance, slaughter performance, meat quality, muscle texture characteristics and serum biochemi-
cal indices of white feather broilers. A total of 240 healthy Arbor Acres { AA) broilers of 1-day-old with simi-
lar body weight were randomly assigned into 4 groups with 6 replicates per group and 10 broilers per replicate.
Broilers in the control group were fed a basal diet, and the others in experimental groups were fed the basal diet
supplemented with 100, 300 and 600 mg/kg ferulic acid, respectively. The experiment lasted for 42 days. The
results showed as follows: 1) compared with the control group, the feed to gain ratio from 1 to 21 days of age
in 100 and 300 mg/kg ferulic acid supplemental groups was significantly decreased { P<0.05). 2) Compared
with the control group, the all eviscerated rate and breast muscle rate in all ferulic acid supplemental groups
were significantly increased { P<0.05) , and the abdominal fat rate was significantly decreased ( P<0.005). 3)
Compared with the control group, the yellowness (b™ ) value of breast muscle in all ferulic acid supplemental

groups was significantly decreased ( P<0.05); the pH at 45 min after slaughter ( pH ) of breast muscle in

12 min
300 mg/kg ferulic acid supplemental group was significantly increased ( P<0.05) ; the pH at 24 h after slaugh-
ter ( pH.,,) of breast muscle in 300 and 600 mg/kg ferulic acid supplemental groups was significantly in-
creased ( P<0.05), and the water loss rate of breast muscle was significantly decreased ( P<0.05). 4} Com-

pared with the control group, the redness {a” ) value and pH of leg muscle in all ferulic acid supplemental

b min
groups were significantly increased ( P<0.05), and the drip loss at 24 h was significantly decreased ( P<
0.05) ; the shear force of leg muscle in 300 mg/kg ferulic acid supplemental group was significantly decreased
( P<0.05). 5} Compared with the control group, the adhesion, cohesiveness and chewiness of breast muscle
in all ferulic acid supplemental groups were significantly increased ( P<0.05) ; the springiness of breast muscle
in 100 mg/kg ferulic acid supplemental group was significantly increased ( P<0.05) ; the gumminess of breast
muscle in 300 and 600 mg/kg ferulic acid supplemental groups was significantly increased ( P<0.05). 6)

Compared with the control group, the hardness of leg muscle in 300 mg/kg ferulic acid supplemental group
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was significantly decreased { P<0.05) ; the adhesion of leg muscle in 100 and 300 mg/kg ferulic acid supple-
mental groups was significantly increased ( P<0.05) ; the cohesiveness of leg muscle in 100 and 600 mg/kg
ferulic acid supplemental groups was significantly increased ( P<0.05). 7) Compared with the control group,
the triglyceride ( TG) content in serum in all ferulic acid supplemental groups was significantly decreased ( P<
0.05) ; the low density lipoprotein cholesterol { LDL-C) content and lactate dehydrogenase ( LDH) activity in
serum in 100 and 600 mg/kg ferulic acid supplemental groups were significantly decreased ( P<0.05) ; the
high density lipoprotein cholesterol ( HDL-C) content in serum in 300 and 600 mg/kg ferulic acid supplemen-
tal groups was significantly increased ( P<0.05) , and the creatine kinase ( CK ) activity in serum was signifi-
cantly decreased ( P<0.05). In conclusion, dietary supplementation with appropriate level of ferulic acid can
reduce the ratio of feed to gain in early growth stage of AA broilers, increase the all eviscerated rate and breast
muscle rate, decrease the abdominal fat rate and serum TG content, and have certain effects on meat quality
and muscle texture characteristics. Under the conditions of this experiment, the optimal supplemental level of
ferulic acid in diets for white feather broilers is 300 mg/kg.[ Chinese Journal of Animal Nutrition , 2024, 36
(2):921-934 |

Key words; ferulic acid; white feather broilers; growth performance; slaughter performance; meat quality ;

muscle texture characteristics: serum biochemical indices
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