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BOEAEKE 6 JXS., FERN N LPC 3K - (0
F1 500 mg/kg) LA A A /) & Bg 7% hn & (30
24 g/kg) Hrh ,LPC DLAMIE FL AL R F &7 5 L (W
Tk A BRA R AT B FLAL R ] AR
e 4 AAEFRAY R 3. 0% & BRI It 2. 4% & 5
e ;3. 0% & s hn& + 500 mg/kg FI&F % L;
2. 4% & RS m & + 500 mg/kg M EE L, H KA

75 2 BRI N AT XS B SR E (NY/T 33—2004) fic
il HOARA LI CE FRAKT 3 1, IR 3R, &%
A PRI AY A R AR K . %R R R
RE, I HI 42 d. 2 RlAE 1.21 F42 HRLIEE R
AT E R R BRI R AR E R
PLRCBLE L

F1 REBARABREFRKE(RTEAM)

Table 1 Composition and nutrient levels of experimental diets (air-dry basis, %)
1~21 Hi% (1~21)-day-old 22~42 Hi (22~42)-day-old
Wi Ttems b1 Qb A 2 Ab 3 3 Ab 3 4 Ab 31 Ab 3 2 Ab 3 3 A3 4
Treatment Treatment Treatment Treatment Treatment Treatment Treatment Treatment
1 2 3 4 1 2 3 4

E 2Kk Corn 55.08 55.08 55.08 55.08 59.10 59.10 59.10 59.10
K EH Soybean meal 33.91 33.91 33.91 33.91 26.92 26.92 26.92 26.92
FA¥FH] Cottonseed meal 4.00 4.00 4.00 4.00 6.00 6.00 6.00 6.00
& Poultry oil 3.00 2.40 3.00 2.40 4.00 3.40 4.00 3.40
Wi 285 CaHPO, 1.57 1.57 1.57 1.57 1.15 1.15 1.15 1.15
fi %y Limestone 1.40 1.40 1.40 1.40 1.74 1.74 1.74 1.74
L NaCl 0.34 0.34 0.34 0.34 0.34 0.34 0.34 0.34
iR ¥ Premix” 0.22 0.22 0.22 0.22 0.22 0.22 0.22 0.22
LR Choline chloride 0.16 0.16 0.16 0.16 0.16 0.16 0.16 0.16
4% % Aureomycin (15%) 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10
HAM Met 0.11 0.11 0.11 0.11 0.16 0.16 0.16 0.16
HE R Lys 0.04 0.04 0.04 0.04 0.04 0.04 0.04 0.04
P 57 Antioxidant 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02
WAk Zeolite 0.05 0.65 — 0.60 0.05 0.65 — 0.60
F|#F F Lysoforte — — 0.05 0.05 — — 0.05 0.05
411 Total 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00
B F2 7K Nutrient levels

HBE GE (MJ/kg)? 17.41 17.05 17.44 17.08 17.44 17.17 17.47 17.22
R EE ME (MI/kg) 12.08 12.08 12.08 12.08 12.54 12.54 12.54 12.54
HE A CP 21.00 21.00 21.00 21.00 19.00 19.00 19.00 19.00
45 Ca 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
B3 AP 0.40 0.40 0.40 0.40 0.35 0.35 0.35 0.35
#fi & R Lys 1.10 1.10 1.10 1.10 1.00 1.00 1.00 1.00
HEA M Met 0.42 0.42 0.42 0.42 0.40 0.40 0.40 0.40

VR RN T 5 H AR 2L Premix provided following per kg of diet: Cu 8 mg; Zn 75 mg; Fe 80 mg; Mn 100 mg; Se
0.15 mg; 10.35; VA 12 500 IU; VD; 2 500 IU; VK; 2.65 mg; VB, 2 mg; VB, 6 mg; VB, 0.025 mg; VE 30 1U; ¥ %
biotin 0.0325 mg; MR folic acid 1.25 mg; Z R pantothenic acid 12 mg; R niacin 50 mg,

2 5zl Analyzed values,

1.2 AFBREHRE

AN 14 LUK 35 H i Itk 4 Wi 3k
e sk 3 d Wy FRME AT 2 AR R . AU T is
A2 R 16 h, SRJEHS A R &I T4k DLE R o H A

HEATURFE T 3 d e BB A R AR . R
IR 25 AUHT 16 h 457 1F HORE I Wl ie A R R, BT A
WS 11 2% A Bk 25 w0 RE OB B R R R BURE R AT T
—20 CUKF b, HERUEE 72 h, FEFEAE — 56 C,
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i 4% 4 CLRAERRI .
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Z: [ Sukhija 557 J7 v F AU 65500 5 HE )
FH KRR D7 IR % e - R EUE Ry« Al W58 o 0 4
BOARTHE0.5~1.0 g A 7 10~50 mg) , fim A
ek 5 mL(&F 1 mg/mL C19 @ 0 54, Fluka
74208) B 5] ARG A 3 mL HI P AL ) (51
Wt W 10 10 PR FRIGIR G 47 B . 355
30 s. A 80 CKiE#I/KIE 2 ho A 5 mL 6%
K,CO; /1% 30 5,2 000 r/min B> 10 min, B |
TR T B LRI G D5 R . TR B E R 2 A
e R 1 5T LR 1D AT i i (AOAC, 1995)
THEA HARNE 7 U AL R ML A R AT
T AR % DA M R AR i g CAMED
1.4 Sitah

Bl LLF B (E £ AR e 22 %R . R A SPSS 10. 0

Bt GLM w22 18 3R 05 22 70 B 4% &R B9 32 2007 LA
L HAR BN TR0 FIEF 5 LOES Ik -F- 0 A
500 mg/kg) LA J A A () & Jg % i & (30 Al
24 g/kg) . P<<0.05 I}, 2553 B %,

2 # R
2.1 HEKIMEHE

MF 2 W LLE R A0 LPC W2 500 A0 2k
KV BE 4% T0 45 b1 (P<<0. 05) , 7E & & 1% 1 H B 7%
M LPC R34 1~21 HiIRH 1~42 HIR N AFG
AR 48 R A T L AL 2% (P<0. 05) . Jil1 I R 1
X PR A K P g 1 5% e YA 3k B B 3 KT (P>
0.05), LPC H5ililRF X} 1~21 H # K& & Mk
I LG A A 3 I BAE AL (P <C0. 05) , & 5
AR A5 F U LPC A 4K,

F 2RI SPEERS A0 AS 23T A FE E KRR 0T

Table 2 Effects of LPC and levels of fat on growth performance of broiler chickens

1~21 Hi% (1~21)-day-old

1~42 Hi# (1~42)-day-old

St pe x| =
mmsn TN R R R AR
LPC Body weight  Feed intake Body weight  Feed intake

(g/kg) ) F/G i F/G
gain (g) (g) gain (g) (g)
30 543 £7 824 £ 15° 1.52+0.02° 1691+20 3 177 £50 1.88+0.04
- 24 536 £ 6 859 + 13* 1.60+0.04* 1690=%13 3 228 £ 36 1.911£0.02
30 614+ 13 892 £ 4* 1.46£0.04> 1 758+28 3 207+98 1.83+0.06
N 24 610 £ 14 858 + 16 1.41£0.02¢ 1734+20 3 060 £99 1.77+0.06
FER W Main effects
V8 1L DR i - 539 841 1.56 1690 3 202 1.90
LPC + 612 875 1.43 1746 3134 1.80
T8 5 & 30 579 858 1.49 1725 3 192 1.85
Levels of fat (g/kg) 24 573 858 1.51 1712 3 144 1.84
P {8 P-value
A & Levels of fat NS NS NS NS NS NS
7 M B #E g LPC <C0.001 0.015 <C0.001 0.014 NS 0.043
7L SRR < Al o NS 0.014 0.024 NS NS NS

LPC X levels of fat

[F) 8] J A AH ) /NS B 3R0R 22 AN i3 (P>0. 05) 4 AN Rl/NE FEERIR 22 57 8.3 (P<C0. 05) , F & .

In the same column, values with same small letter superscripts mean no significant difference (P>>0. 05), and with dif-

ferent small letter superscripts mean significant difference ( P<Z0.05). The same as below.

- RARAENN LPC; + £ %M 500 mg/kg LPC, T 3£ IH.
supplemented with 500 mg/kg diet of LPC. The same as below.

- represents without LPC supplementation; + represents

NS=2R2 AR B FH(P>0.10), F#I[[., NS=difference was not significant (P>>0.10). The same as below.
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2.2 AME 2.3 HEARGERE MHERRIWELRMTIR

LPC Fifig 7 & % 14 ~17 H # WA 0 A
AME 15200 W3R 3. 3R 3 Al A, HAR s im LPC
REHRE 14~17 HIR XS H AR AME(P<<0.05);
g A DL KT iR R &S R & R A B VR R4
14~17 H 2 N B A AME B9 5200 354 35 3] B 3%
K- (P=>0.05),

M 4 Al AL H KA LPC 45 2 5 35~38
H % WA H R AME B9 & % (P = 0. 094) ; il A5 71
LM BE R RS LPC B AH AR X 35~38 H i
AT XS H K AME 1% 5% i 3% A ik 3] B 2 K- (P>
0.05),

Rigt =

LPC X} 14~17 H % AT X H 85 H1 BT f7 B %R
FHLITG 19 2% X7 Ak 25 0 4 o A 38 R i 5% DL 3% 3,
H 2 3 A, HR R d i LPC A 25 14~17 H i
PRAT XS AL 7 22 WL Ak i $ (P = 0. 086), H
O IR & DL K LPC % 14~17 H % AT H &
JOT AT B S5 R T 0 A 3 1) R ) 3 AT R B 3 K
SE(P>0.05),

M 4 FIAT, H ORI G 77 & LA ) LPC %} 35~38
H i PR AT RS B 1 07 B8 23 R I 22 UL T A S A T
Wy ARG 23R 09 5% ) 34 A A B B 2K F (P=>0..05)

R3 FMMBEEMHENEN 14~17 BRIUKGFEUARBEERTFEXE HAEHRUBEAZNTYRAHENZM0
Table 3 Effects of LPC and levels of fat on retention rate of CP, apparent digestibility of EE, and metabolic rate of
DM and AME of broiler chickens at the age of 14~17 d (%)
s L5 B i i 77 R AE HLE B BB R L iy 2 WL 7 1k % T A
LpC Levels of fat AME Retention rate Apparent digestibility Metabolic rate
(g/kg) (MJ/kg) of CP of EE of DM
30 12.28+0.11 71.61+1.21 50.20%3.04 70.56£0.95
R 24 12.10£0.11 69.883+1.38 50.58%3.13 70.40+0.94
N 30 12.70£0.12 70.77+1.72 54.49+2.53 70.87*2.59
24 12.63+0.16 74.80+1.81 56.06*2.04 70.96+1.06
E RN Main effects
5 1M U 5 i - 12.19 70.75 50.39 70.48
LPC + 12.66 72.79 55.27 70.91
TH I R 30 12.49 71.19 52.35 70.71
Levels of fat (g/kg) 24 12.36 72.34 53.32 70.68
P {# P-value
WA F & Levels of fat NS NS NS NS
7 M SR B fg LPC 0.001 NS 0.086 NS
v LR i > i B R NS 0.076 NS NS
LPC X levels of fat
2.4 FERBRRIBULE
M5 Al A, HARH R LPC B 3% 2 5 14~ 3 3t it

17 HI AT C18 = 0 Ay R WLV fL % (P<C0.05)
XfC16 0 FMHMAEERAREHGBH P =
0.095), LPC %} 14~17 H #& A 11 %% H Ath )| il Bz %
WL Ak 23 1 52 ) 1 58 3] i 25 K- (P=>0.05), M3k
6 W LLAEH LA LPC 2 & m A48 35~38 H
# ) C16 1 0 Fi1 C18 : 3n3 WAL F (P<C0.05),
Xf 35~38 H iy P A1 HoAth B i 18 & WL T A6 2 1) 5 1
WIEF B EKF-(P>0.05), KM AE & L g
5 LPC A ELAE X RATAS H R A 7 R 26 WL 7
AR 2 I AT TR 2 i 3 7K (P>0. 05)

HR AR S AT S A K MR XA RS
Wongsuthavas 25" A BL, A AT A S 3 A5 ¥ i 7k F
B 3% #2552 6% AN AT XSRS AR B &
Al-Athari Z55 38 RS A= KM BEAS 2 i i 791 &
(4% 1 6 % JH i) BIFE IR . T Alao 251 & B H f
AR A & M 30 g/kg $2 = 5 90 g/kg $2 5 T WAT
XA R s R R A R . B s g AR 2
S 1) L DR T e ke YR T i S 0 R0 = 0 m . H AR
Jig 7] i A W A R B AT BB 2 5 i) PR XS A K RE
AU AR I I A = Y 2 A IK 4 R 30 A
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24 g/kg. AT RE M P OA X 4 /)N B i JEE T REGF PR XS AR

(ERAONE G N NE T

R4 BIIBHEEMMAENEN S~38 BREVURHEUREEORFEX MERRUHELER TURKSHENZ D
Table 4 Effects of LPC and levels of fat on retention rate of CP, apparent digestibility of EE, and metabolic rate of

DM and AME of broiler chickens at the age of 356~38 d (%)
e LR 5 77 FIACHBE HLEE 50 f B IV IR S URIER oS T AR
LPC Levels of fat AME Retention rate Apparent digestibility Metabolic rate
(g/kg) (MJ/kg) of CP of EE of DM
30 12.68+0.17 70.52+3.38 60.71+3.68 73.41£1.32
- 24 12.45+0.11 70.93%2.24 59.98+3.79 72.15+£1.06
. 30 13.05+0.19 71.11+2.54 64.34+4.80 73.72%0.88
24 12.71+0.23 72.68*3.53 64.91%£4.16 74.44+1.78
FE RN Main effects
7 I 5P % Be - 12.57 70.72 60.34 72.78
LPC + 12.88 71.89 64.63 74.08
7 B 7 = 30 12.87 70.81 62.52 73.56
Levels of fat (g/kg) 24 12.58 71.81 62.44 73.29
P {f P-value
g Levels of fat NS NS NS NS
% 1M B B Ag LPC 0.094 NS NS NS
¥ AL B A < i I R
LPC X levels of fat NS NS NS NS
x5 AmMIBREHENEN 14~17 B AFSERBRIE L RHNEZME
Table 5 Effects of LPC and levels of fat on fatty acid apparent digestibility of broiler
chickens at the age of 14~17 d (%)
¥ 1L 0 B i AL A . . . . . . .
LPC Levels of fat C16 : 0 C16 : 1n7 C18:0 C18 : 1n9 C18: 1n7 C18: 2 C18 : 3n3
(g/kg)
20 53.86 80.83 41.52 73.45 66.79 73.08 77.64
+6.77 +3.33 +2.75 +2.18 +2.45 +1.35 +3.98
- . 61.77 84.31 44.49 76.52 69.03 74.44 80.94
24 +3.58 +2.80 +5.16 +3.01 +3.66 +2.60 +2.04
68.39 86.71 58.58 78.62 72.10 77.64 84.04
30 +4.68 +1.72 +4.71 +2.50 +4.20 +2.10 +1.74
! o4 64.36 83.95 56.78 76.69 67.49 72.70 79.78
+3.85 +2.75 +5.10 +4.37 +5.04 +4.05 +3.13
E RN Main effects
T I I B g - 57.81 82.57 43.01 74.99 67.91 73.76 79.29
LPC + 66.38 85.33 57.68 77.66 69.80 75.17 81.91
TG 7 30 61.12 83.77 50.05 76.04 69.45 75.36 80.84
Levels of fat (g/kg) 24 63.07 84.13 50.63 76.61 68.26 73.57 80.36
P { P-value
g5 Levels of fat NS NS NS NS NS NS NS
7 1M BP B fg LPC 0.095 NS 0.004 NS NS NS NS
¥ A B R < ok I ) NS NS NS NS NS NS NS

LPC X levels of fat
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R6 AMIBEAEFMASTIEX 35~38 B AFSASm R ML RNEm
Table 6 Effects of LPC and levels of fat on fatty acid apparent digestibility of

broiler chickens at the age of 35~38 d (%)
¥ 1 5 M R , | | , , , ,
LpC Levels of fat C16 : 0 C16 : 1n7 C18: 0 C18 : 1n9 C18: 1n7 Cl8:2 C18: 3n3
(g/kg)
66.24 84.88 53.76 76.71 72.47 72.81 76.51
30 +2.83 10.68 1+4.56 +1.87 +1.98 +2.00 +3.33
- o4 54.90 84.51 48.82 71.61 65.03 63.64 73.89
+2.85 +£3.36 16.44 +3.48 +4.47 +4.41 +3.50
30 68.31 87.19 57.92 77.46 73.21 74.92 81.05
N +4.15 +£1.99 +£5.17 +3.10 +3.62 +3.50 +2.77
” 69.58 85.98 56.35 75.60 73.60 73.47 82.05
+2.54 +2.29 +3.60 +3.77 +2.62 +3.37 +2.35
F %8 Main effects
VA I B0 B g - 60.57 84.70 51.29 74.16 68.75 68.23 75.20
LPC + 68.95 86.58 57.13 76.53 73.41 74.20 81.55
IR 77 = 30 67.28 86.03 55.84 77.08 72.84 73.87 78.78
Levels of fat (g/kg) 24 62.24 85.25 52.58 73.61 69.32 68.56 77.97
P {f P-value
AR & Levels of fat NS NS NS NS NS NS NS
7 1ML B B g LPC 0.015 NS NS NS NS 0.097 0.049
LR B A > R B 0.059 NS NS NS NS NS NS

LPC X levels of fat

ARJITJEL AL 1 B9 0T A d ol 26 2 A IR
U R EH BT R S PR T A AN R I TR
B2 B A Yy i 1 RE 0 2 T R A IR T RR B 2 1 Bl
Pl AR PIAT XS H R P T Sl e R T
HAH RO b & R — g . By E £
T B 5 s 107 ) FL AL RE 0 AR 2R 2 A 05 TR $2 1
XS XS N Wi S AL RE T1 . & X syl s T Ak %
RA T8 422 th T LA B AR 7 70 i A 2. 2
T NG 105 R R AT v Y L AR RE 0 L 3l R L A A AR U
RS 25 By T WA o Sl i i A A R s TR
2R I AR 3 5 A B2 1 22 AN PR AR U TR - TR I 3
Wi A 0 R R ] AR T A KRR R
97 1 BE 5 AT A L AL T BAROB T R T A 6 1 FL AL )
FEAEY o BRI /T 3 TR I TR A X6 S e 4 00 A2 18
F14 RELTR <5 PR SFL A 790 DT R A 5 R XS h 4 il s
R e sk ot J PR AT {18 15 S 5 85 2L Ak 751
S 2 AR I A BT B BT B s A 0 9 A . 7E 4
& AR R LA, — 5 i e] RLEL A HORR A B
5+ 5 —J7 T AT RLSR#b 4l 7 & R I R 0 A A2
9 5k A5, ST 7 0 i A T 1 422 i 1 L A AT
RO S X R 2R WM . AT R AR
B BRI LPC & 25 52 % P AT XS (4 1 5 A

SRR R . BT E T LPC X R AT X9 52 i
AR AR 0. A PRAY LR 56 T 40 I8 LAk 70 1 i
JEARAE 45 R AT 2 —50. ATRER i T4 86 i
K FH B HOR LA B I 2 R — g, FLAL ) o0 i
RIFVERM SR T RE S5 ie 288G . 5 oh. A i
53K BN A5 1T BB HL A — a2 10 & 1R T . R ) A
FEE TR 25 0T I 4R TE O B AR R i 7
AR . LPC B i i FLAL B8 1 AR /N 38 in
7 2 5 BB RS 2 A A 1 L AR RO S AN S s B O g —
FERYBIAE A & —Fh R 2 AN RSB R . AR
e & Bl LPC B & & 14 ~17 H & WAF XS
C18 = OffF LT TR, A $2 = MR D 2 074 Tk 2 1
HaFE(P=0.086), AT #EE 14~17 HIR WA H
B AME, X445 5 Huang % — 80, b1 % B
K G PR IR 3t 1 PR AT XS R U 4 R o 9
FUKLEE [ 5 A A G B & 5 . Polin %5 fil Kus-
saibati % 15 5] T A LAY 25 J L AT & BUAE & 4 T
1R AR R S o A D 1 R T S 3 T PR RS 9 A S il
JIg 1 fig

BRYR R R LS R L, LPC M ER
P08 A K P R 4 1 P 30 2 482 w8 B I 2 LT Ak 3 5
SIS IR B/ 1F I 4 = v
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Lysophosphatidylcholine Increased Apparent Digestibility of Poultry
Fat in Broiler Chicken Diet

ZHANG Bingkun'* LI Haitao® ZHAO Donggin'® GUO Yuming'" "

(1. State Key Laboratory of Animal Nutrition, College of Animal Science and Technology, China Agricultural University ., Beijing 100193;
2. Kemin Industries (Zhuhai) Co., Ltd., Zhuhai 519040, China)

Abstract: The experiment was conducted to study the effects of poultry fat levels (30 or 24 g/kg) and diets with or without
exogenous emulsifier lysophosphatidylcholine (LPC) supplementation on performance, fatty acid apparent digestibility, and
apparent metabolizable energy (AME) content in broiler chickens. One hundred and sixty-eight Arbor Acres broiler chickens
(male) with one-day-old were randomly divided into 4 treatments (7 replicates per treatment and 6 broiler chickens per rep-
licate) accorditn to 2 X 2 factorial design. Growth performance, nutrient apparent digestibility and AME were determined.
The results showed that levels of fat addition had no significant effects on performance, fatty acid apparent digestibility and
AME in broiler chickens ( P=>0.05). The addition of LPC significantly increased body weight gain ( P<C0.05) of broiler
chickens and AME (P<C0. 05) of the diets at the age of 14~17 d, and significantly reduced F/G (P<C0. 05). There was an
increasing tendency of ether extract by addition of LPC at the age of 14~17 d (P =0.086). The addition of LPC signifi-
cantly increased apparent digestibility of C18 : 0 fatty acid at the age of 14~17 d (P<C0. 05), but had no significant effect
on the apparent digestibility of other fatty acids and crude protein and dry matter under the conditions tested ( P=>0.05).
These data indicated that addition of 500 mg/kg LPC in diets containing poultry fat improved broiler performance; the
effect of LPC on broiler performance was due to the enhancement of fatty acid apparent digestibility. [ Chinese Journal of

Animal Nutrition, 2010,22(3) :662-669 |
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