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B E, ARBRSEMRAARR THRAKTFAMRAIMK L8 HEE G (ESM) &F &8 4 = ki &
TR I R A) AR BT A Rem, RIERA 3x2 WE TR, 3 AR ERAKRE, 58 A
JE TR [ PC, AR 48 (ME) 7K-F 4 11.22 MI/kg, #%& G i (CP) K+ 4 15.5% ] . i F & 1(NC1,
ME 7K-F 2% 11.01 MJ/kg,CP /K-F 4 15.0% ) #= §i #F B8 2(NC2,ME & -F %4 10.80 MJ/kg,CP K -F
A 14.5%) ;2 FF K B E G RmAKF(0F5 g/kg), B2 ABT ZHEE 1200 R, K
MoK 6N, HFBIOAEL , HAETE20 R, XKEMAH 128, 2RER ) MERARS
TR Ak, B0 T R R ZHEM R (P=0.07) , B EAZHE(P=0.06) ;5 %
BEREGQRMAKTIE e R EZRIRAR(P=0.05), 5K FFE 2 E3m(P<0.05), 2)
M F AR E R TFHBAR, B RN E ZBRRAR(P=0.00); % K 28 M % G K mR-F 638
e EFHFRER R EIH(P<0.01), MRERKFFRRIBEREGRIMAKFHOZ LR ES
% Aol KA R %A (P<0.05) , £ I AL NCL AR ERARFE IR LHBEREE TR
FREFGGHEASKEIL(P<0.05), 3)PC AZ A HLAE B £ WA A % 2% F F NC1 #=
NC2 48 ( P<0.05) ; ki & K & B fif & & K A K -F 69 3 e | CP Fo i by A WLA) A & B 5 F+ & (P<
0.05) . FARB K TH K 28R G 0 EAF A B0 SR E A A R4 2 % %A (P<0.05) , &
A A PC FAALE IR T ot o K 2B AR & 7T 2548 5 BAE R LA A £ (P<0.05) , 4) AR E
FoK T VAR, RIS B IR 2 IFZ A (P=0.06) , % MR IE L 2 E 1K ( P<0.05) ; M % X 2 86 i &
G RART38e + Z3 R E G EZAZAE(P=0.09), + =35 M A& L R F 5T 5 (P<0.05)
FRE FRTFo K 2B ER G 09 S EAF R 3R 3869 = R L3 B AR IS WA M 2 %% (P<0.01),
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kB ) FH 2803 R o B R 1 o R IR R O
AR AR F S 22—

A1 Tl A 13 AR S 0 2 11 T W IR AT e Ak Ak
R —Fp g 2% T2 HR . K0 124 1 B A
S NN OE N I W= v e S S LN =y
BB/ K, /N BRAE B W g 1 AT g i g Ak
558 8RR H B L, /NIRRT B Y R A%
AL v A Sh A R R SRR 1 R P, sk
NIREA IR R AR FRAE I e AR, 2 5
BILAAR G A 2 Sl A AR T DA 4 = 3h 4 1
A rEbEfE . BR/NES AR IS K B, DR R i ok
2R AT 4 e A 1Y 7 3 R RDRL B AR AR Nl
IR AT AR bR ] 7 A B R I S AR P R
HBACH . Wi & F U R I 26 B 1 5 454
TIRESE PR UE 5 5 9 53 35 0 T Ak R I e Ay i A 2%
PF, BRIV ST & B, SE K AT 08 2E /0 i g B &
A, 3RS/ D R A B B T XS R ) Y
W A H . K 5T A 25 H ( enzymolytic soybean
meal , ESM) A9 5= 22 10 53 /N IR, A O K 5 il i 2R
B N 5 22 UL 5 B0 4] R, A1 3% 7K 1)
FR A S 0 R 5L Tl e A X 7R G B A i R L ) Rk
AR ()5 g D e DL ATF 78, AR 3 60 38 0 7 3 Y
FEACRE B AL 1 8t (CP) 7K - 19 B 4Rl AR HR s
KLl A 26 1, R = A AT O AN 1Y ) R
RN TEIE 2, DT Uk 52 B8 A1 3 35 7K F B iy ok
AN FISE I 38 B0 AR H5 m A = PERe 0 H 19, S 8 XS
A 7 S e TP K A B 1 AR S R B R A
o7 P B S A RS K

1 #RER=E
1.1 REiEH5iRE Y

Rk 3x2 B F 1t 3 iR AR & 58K
S B K IE % BE [ PC, AR 8 RE (ME) Kl
11.22 MI/kg,CP /K34 15.5% | faxf #E 1 (NC1,
ME 7K3F4 11.01 MI/kg, CP 7KF K 15.0% ) Fl i
X AR 2(NC2,ME 7K°F- 4 10.08 MJ/kg, CP 7KF-R
14.5%) 5 2 Fh K B f# 2 8 oK SF (o Al
5 g/kg) . EFE 52 FBY S K7 EXS 1 200 2 b
BLAr R 6 N4, BAH 10 N ER  BAEE 20 HAY,
WIS 12 ), Rk 1,
1.2 XEHBMEEA

A5 Fir FH R ST e £ 11 Eh SR 56 i 1R AR )

BARAR A AL, Ko CP & =46% , i =
ACTRUERMRHRAEA SR (K E ) =
28.5% , A=W M K (AT 4 £ JIK R B 28 9 1K)
di CP Y 15% LA I, HJFRH P08 SR 1+ & =
SUREAR K S A 2R (B 35 o A PLE 7R I 7
Tk 2,

F1 WKwgit
Table 1 Experimental design

TARE IR K

Nutrient levels

R L 2 S K P
ESM supplemental

levels/ ( g/kg)

4151

Groups o
in diet

PC
NC1
NC2

PC
NC1
NC2

S Lo W N =
v Loy © O O

K2 REBBEANEFRRSNAEREFSE
Table 2 The contents of nutrient composition and

antinutritional factors of ESM

i H Items & & Content

+4¥) 5 DM/ % 92.00
HLE B CP/% =46.00
HLAR W EE/ % 2.50
HLK ST Ash/ % <15.00
IR % # H Acid-soluble protein/% =28.50
TRIR W) Nitrogen-free extract/ % <2.00
5 Ca/% 0.33
W P/ % 0.10
W2 R P T o0
Trypsin inhibitors/( mg/g)

KEBREH Glycinin/ (mg/g) <6.00
B—PEERTE 11 B-conglycinin/(mg/g) <3.00
Wk Urease/ (mg/kg) <0.30

1.3 RIEER

SERIRRE Sy oK = ORI B R 2 IR (O T 77
FRUE) (NY/T 33—2004) 45 4 % 8 75 5 5B X0 35 51
FMECH] 3 FE I8 KT G R 1) 2 75 3 1R K 7
P45 — 2, G AR DURY b I L % 7 K
P 3,
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Table 3 Composition and nutrient levels of experimental diets ( air-dry basis) %
=] 205 Groups
Items 1 2 3 4 5 6
JEUB} Ingredients
E >k Comn 61.75 63.47 64.37 61.73 63.49 64.38
M1 Soybean meal 20.46 18.88 17.38 19.92 18.32 16.85
3l Soybean oil 2.10 1.30 0.78 2.10 1.29 0.76
K H B Corn protein powder 3.00 3.00 3.00 3.00 3.00 3.00
FAR AT H) Grainy limestone 7.44 7.44 7.46 7.44 7.44 7.46
FHIR A Powdery limestone 2.00 2.00 2.00 2.00 2.00 2.00
MR 455 CaHPO, 1.00 1.01 1.02 1.00 1.01 1.02
AEh NaCl 0.20 0.20 0.20 0.20 0.20 0.20
L-B AR AR LR L-Lys - H,S0,(70%) 0.04 0.10 0.18 0.04 0.10 0.17
DL-%% 8 DL-Met (99% ) 0.06 0.07 0.08 0.06 0.07 0.08
L-f % L-Trp (98%) 0.01 0.01
AL REHH Choline chloride 0.10 0.10 0.10 0.10 0.10 0.10
e ZHURAL Vitamin premix” 0.50 0.50 0.50 0.50 0.50 0.50
W4 B FIR AL Mineral premix” 0.15 0.15 0.15 0.15 0.15 0.15
Zi M Rice bran 1.20 1.78 2.77 1.26 1.83 2.82
KO HfEHE A ESM 0.50 0.50 0.50
4t Total 100.00 100.00 100.00 100.00 100.00 100.00
B 35K Nutrient levels”
e ME/(MJ/kg) 11.22 11.01 10.08 11.22 11.01 10.08
FLEE BT CP 15.51 15.01 14.50 15.50 15.00 14.50
5 Ca 4.00 4.00 4.01 4.00 4.02 4.02
H3UWE AP 0.35 0.35 0.35 0.35 0.35 0.35
2R Lys 0.74 0.73 0.74 0.74 0.74 0.74
EER Met 0.33 0.33 0.33 0.33 0.33 0.33
IR Thr 0.59 0.57 0.55 0.59 0.57 0.55
R IR Trp 0.16 0.16 0.16 0.16 0.15 0.16
HAEMR+Y AR Met+Cys 0.59 0.58 0.57 0.59 0.58 0.57

Do i Z R R AT se R ARt The vitamin premix provided the following per kilogram of diets: VA 9 950 IU, VB,
37.7 mg, VB, 12 mg,D—{Z i D-pantothenic acid 18.2 mg, VB, 7.55 mg, VB, 0.5 mg, VD, 5 000 IU, VE 70 IU, VK, 4.47 mg,
H: ¥ % biotin 4 mg, VC 195 mg, HEL niacin acid 70.35 mg,

21y R IRIR R O 48 T 52 AR 42 it The mineral premix provided the following per kilogram of diets; Cu (as copper sul-
fate) 9.6 mg,Fe (as ferrous sulfate) 64 mg,Mn ( as manganese sulfate) 121.5 mg,Zn ( as zinc sulfate) 57 mg,I (as potassium
iodide) 0.60 mg,Se (as sodium selenite) 0.36 mg,

N g FE KMt B . Nutrient levels were calculated values.

1.4 WHFEE HELNFERAFELE, BREXIK, S

Fr A RIS YR 3 2SR, S B
X LA R AERE TR A 2 IR e ] i
FHIF PR 2 J8 ) AR 8 7= R R JE A, R o8 4
BEMLIX 41350 B 1T B B 45 41, & R 2 &
(07:00,14:00), H B R & MKAK, N TOEHR
16 h/d, DUEHBA G R B &, BRI Il 5%

W RIS e R 7 PR B
1.5 MEEIRSHE
1.5.1  AEr=rEne

B R VLA A B UL BRI SR 3R 6 A 1Y) 7 B A
BOREE G EEGE A B E (e ik K
7o R W R NER) B SRR S
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PR & M 7= 1k 8 4% 18] R O B 2 G0t k)
(NY/T 823—2004) it 5P -8R FHHRE
o OPHEE BHERL AsEE,
1.5.2 ZEME

TARI0 S 12 R M, BAEHE R 3 K
AL 30 (3 180 M) HEATER AL BTN E , HET
55 R A SE 0 I 2 A (ETG-1601A AY) I 5E
TR BE SR G b RO 2 5 26 A o B 4R o
A, MG TGERA R F A 0T B 3l 43 74 (EMT - 5200
L)
1.5.3  FR5FRMAIH

RIS LS AT, A EE Pk 1 R R
I AR AR R SR Y, R = A 4% (Cr,0,)
Al AR HE I Y, W 3 d, IE I 4 d,
1E R R) 4 R B HE 9 T -20 T UKA PR AT
S HE I P i B 58 BE S B TR — iR 6 3 ) HE
My RS G B 65 CHEAE Rt 2= H &, %R [l
24 h, B Ead 40 mm G, 2R 488 EHRAE AR

N2 )RR N HE HIE ) Y RE L CP KRG 7 AT
Jrdr i, RVRE S A I SR AU I A4 CP
A A SR FH B I A LT AR D % o A
SRR AR 2 s T4 5 & & A R T 105 T
HEFE T . AR IRDRORTHE T A b 3% 2 R R 7R A
TR IR RWMA I, AU T,
FRMAIHR (%) = [ 1= R RS =/

HEME B AR 7R ) S R T IR B

TR R IR ) 1x100,

1.5.4 JHiEEES

T4 12 JAR S 25 0 2 H R R RL AT, A 41 BE
PLEEE 6 Ha g0 X oE 47 B 52, W ORS 8 3 )5 5 T 18
i, A B BT AR SR B BT 10%
Hh P P 5 3 P 1 A R IS K f HE 4 2 T
A, ok H Leica-RM2235 ) 7 L4 44 21 U] 1%
5 wmE R IR AN - (HE ) 8 L, B4
AR F G X AL AR A B, 2R ] Tmage-Pro-Plus 4]
B B A 2 B 38 2 R o T BROR IR I IR TR
S BB B e (SRR L)
1.6 HESI+HH

K SAS 9.2 BAF 1K) GLM F2 J¥ X $ 4f k17
KUK 27 2250 M, 40 S AS: 06 T A 78 3 /KOF F R &
it gt 2 1N 0 K S S R0 Y 25 5 I A TR s
AYHTAE HAE T ; R FH Duncan [ H A 45 40 F #4914

WH 25 B EE, UL P<0.05 N& T2 R
FAEARUE,0.05< P<0.10 h 22 54 1 & bR,
P>0.10 NZESAN B EbRE, BT 458K HFHE
A bR EDR (SEM) ER

2 &% B
2.1 HE7ERE

% 4 AT UL, ] R B 3R KO K S A 2R
NN B0 A - 349 H R & i AN 38 5 O
ER (P>0.10) ; B FRLE FK P RIREAT , 4
PR R (P=0.07) , BHE L2 T B3R
(P=0.06) ; bifi 75 K [l ik 25 11 VR 7K SF (9 38
BHE LR BB (P=0.05), SR ERDETE
(P<0.05) o VKL SRk TR R O B A A A ok
A EAR X G - B 7 R CF S H R
HOFYEE R HR AR R T B
(P>0.10) ,
22 E&ER

M2 5 0 UL, )RR B 3R KT R S A B
PN IR XF B 7 B AR 1 e B R TR B R AR e
JELRE 15 JC W 3E52 0 ( P>0.10) 5 il 2 ) KR 5 35 K OF
R , 35 v 0 S PRI 3 (P =0.09) ; B & K
7 R A R IS KO 0 38 R i 3 T
1 (P<0.01) , Fsem BT & (P=0.10) . fRAKRE
IRV F1 R G A 2 1S K SF 19 58 BAE FH O R
e RN G G A B 35 52 ( P<0.05) , RN
£ NC1 AR IR KT B i I K W i e 2 ] g
P i A R R A EC AN ( P<0.05) |, 6 oAt 35 A
Jo i EZHAERH (P>0.10)
23 EHRMFAE

H % 6 1] UL, 1] KL B 35 K ST K 9 g R
IR S X6 250 1Y) R 26 00 A R TG 8 3 52
(P>0.10) ; PC 41 ()KL g By & WL ) 2% 48 35 & 1
NC1 il NC2 41 ( P<0.05) ; bl 5 K & Bl e 26 (1 98
JKSF-1E 36 T, CP R B 7 2 08 1 3% 8 3 T
(P<0.05), TH WA R ET & EH(P=
0.09) , FAlHE & 3% K F RN K 5 A B A 09 38 B AR
FHXT 25 09 1Y) 5 AE 3R W R FH R A B R (P<
0.05) , RN LE PC T K5 57K V-1 I8 oK & g
fift 2R AT I 2 P S B R LA 3 (P<0.05) , X
HAbF8 47576 B E L HEAEMH (P>0.10) .
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Table 4 Effects of different nutrient level diets supplemented with ESM on performance of laying hens

" PNER i
TR AR 8 R 7K F : 2 PR R _ S 14 =1 R
l\?uﬁi;fefei Hokey A?/:er:; fyilg TEAR A A?/:eer ;i;g FELL Quilfii jgg
in diet ESM supplemental rate/ % ADFg weight/g F/G rate/ %
levels/ ( g/kg)
PC 0 89.32 119.91 64.72 2.07 94.91
NC1 0 87.96 119.38 64.66 2.10 95.02
NC2 0 87.39 118.40 64.10 2.12 94.74
PC 5 89.63 119.41 64.74 2.06 95.63
NC1 5 88.65 120.25 65.20 2.08 95.22
NC2 5 88.69 119.01 64.46 2.08 95.92
SEM 0.65 1.11 0.33 0.01 0.42
PC 89.47 119.66 64.73 2.07 95.27
NC1 88.31 119.81 64.93 2.09 95.12
NC2 88.04 118.71 64.28 2.10 95.33
88.22 119.23 64.49 2.10 94.89"
5 88.99 119.56 64.80 2.07 95.59°
P {H P-value
TR KR F5 7K Nutrient levels in diet 0.07 0.56 0.14 0.06 0.87
Sl SR R AKCT 0.15 0.72 0.26 0.05 0.04

ESM supplemental levels

TRV E IR 7K xR 2 I A 2 R K

Nutrient levels in dietx 0.75 0.81 0.73 0.81 0.51
ESM supplemental levels

[ 51 RECH iR A TG 7 B 7] 7 bR R 22 T B B el 22 A 135 (0.05 < P<0.10 B P>0.10) , AN [A/NG T8 R 22
R E(P<0.05) , NFEKEFHRRZEFHEE(P<0.01), THEIF,

In the same column, values with no letter or the same letter superscripts mean trend of significant difference or no significant
difference (0.05<P<0.10 or P>0.10) , while with different small letter superscripts mean significant difference ( P<0.05) , and
with different capital letter superscripts mean significant difference ( P<0.01). The same as below.

x5 AEEFRKFARFIMAEBBEANEBERRHZMN
Table 5 Effects of different nutrient level diets supplemented with ESM on egg quality of laying hens

R 7 KT K Sl g 28 TR HAE AR
Nutrient levels A Eggshell Albumen HEPIE Iy R LA Eggshell
i diet ESM supplemental strength/ height/ Yolk color Haugh unit thickness/
levels/ ( g/kg) (kg/cm?) mm mm

PC 0 4.09 7.47" 13.04 84.84" 0.396
NC1 0 4.12 6.94° 12.77 81.82° 0.401
NC2 0 4.20 7.32%® 12.86 84.16™ 0.392
PC 5 4.32 7.29%" 13.14 83.55™ 0.394
NC1 5 4.31 7.50° 13.00 85.15° 0.397
NC2 5 4.31 7.03" 13.16 81.96" 0.392
SEM 0.12 0.17 0.10 1.14 0.005
PC 4.20 7.38 13.09 84.20 0.395

NC1 4.25 7.22 12.88 83.48 0.399
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Nutrients levels A Eggshell Albumen HEPIE e G LA Eggshell
in diet ESM supplemental strength/ height/ Yolk color Haugh unit thickness/
levels/ ( g/kg) (kg/cm?) mm mm
NC2 4.31 7.17 13.01 83.06 0.392
0 4.16 7.24 12.89% 83.61 0.396
5 4.31 7.27 13.10™ 83.55 0.394
P {8 P-value
1R KR 75 7K F Nutrient levels in diet 0.89 0.45 0.09 0.60 0.40
o »‘/ N N3
lﬁMé?uﬁ%jeﬁiullfj; 0.10 0.82 <0.01 0.95 0.64
TR SR 7K Y xR L Tl ik 2 S K
Nutrient levels in dietx 0.86 0.03 0.57 0.04 0.92
ESM supplemental levels
x6 AEEFKERARFIMASHBEEANELRSRUFAEMFM
Table 6 Effects of different nutrient level diets supplemented with ESM on nutrient
apparent availability of laying hens %
TR MR N il ShN T o | . .
e Tvas et TOR 8w mEAs
in diet levels/ ( g/kg) DM GE EE cp
PC 0 70.66 81.24° 85.97 33.45
NC1 0 69.60 81.39° 83.56 29.27
NC2 0 71.66 83.13" 85.34 32.42
PC 5 72.17 83.91° 89.26 39.87
NC1 5 72.19 82.58% 86.45 36.28
NC2 5 72.01 81.05" 84.66 37.25
SEM 1.07 0.83 1.10 3.01
PC 71.41 82.57 87.62° 36.66
NC1 70.89 81.99 85.01° 36.83
NC2 71.83 82.09 85.02° 32.78
70.64 81.92 84.96" 31.71°
5 72.12 82.51 86.80" 37.80°
P {8 P-value
TR KR 3% 7K - Nutrient levels in diet 0.68 0.76 0.03 0.44
KGR AN KSE ESM supplemental levels 0.09 0.39 0.04 0.02
)RR 3% 7K - xR il i A 1 K - 0.59 0.02 0.15 0.93

Nutrient levels in dietxESM supplemental levels

2.4 PpEERES
A 7 A 0L, DR 38 33 KO K R R 2R
IS A X 23S 1) 38 g B s TR TG I 35 52 i)

(P>0.10) . TKEFRKFX+ 38 miE i 570
WFEFL (P>0.10) 3 HEEE R RE IR KCF REAE,

5%

25 M R TR T A (P =0.06) , 25 I 4R L
B EREAR(P<0.05) o Bl A K WA 25 1R K 7
¥, MR ERIER T A (P =
0.09) , T —F85 Mot 8 3 Tt (P<0.05) , TR
i G NGRS BN R (PO P i
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TR TR EZW(P>0.10) , X E MY E R
FE MR A i R (P<0.01) , £ N TE
NC2 A] A 57 7K B s i ok S e 26 1 n) I 5 42

ma T E MR (P<0.05) , 1 7E PC Al
NC1 Ta) A 35 35 7K B 88 m ) 6 8 3 % 0 (P>
0.10) .

R7T FREFKTLARFIMAZHEREQXNEG+HEBHN=HRESHME
Table 7 Effects of different nutrient level diets supplemented with ESM on duodenum and

jejunum morphology of laying hens

+ =48 Duodenum z5 1 Jejunum

e S v .
Nutrient levels HEEE Beuss R BRI HRETE Roves B BRI I
in diet ESM supplemental Villous Crypt o Villous Crypt o
levels/(g/kg) height/pm  depth/pm Ve height/pm  depth/pm Ve
PC 0 1 064.11 174.93 6.37 1 252.65%* 146.94 8.61*
NC1 0 1130.17 195.74 6.34 1 095.62%%%  175.54 6.54""°
NC2 0 1 151.04 184.12 6.35 974.66" 260.08 4.60
PC 5 1103.75 179.75 6.40 1 034.55% 159.11 6.834%
NC1 5 1319.78 157.48 8.48 1 056.01*%™  171.18 6.204%
NC2 5 1 291.29 170.29 7.71 1 286.01* 179.99 7.26%"
SEM 85.51 17.57 0.68 71.23 27.70 0.62
PC 1 083.93 177.34 6.39 1 143.60 153.03 7.72°
NC1 1224.97 176.61 7.41 1 075.82 173.36 6.42°
NC2 1221.16 177.20 7.03 1 107.64 194.19 5.93°
0 1115.11 184.93 6.35" 1125.52 170.09 6.58
1 238.26 169.17 7.53° 1 238.26 169.17 6.79
P {8 P-value
TR KR 32 7K - Nutrient levels in diet 0.19 0.99 0.33 0.61 0.06 0.02
ST R AR 0.09 0.28 0.04 0.76 0.30 0.69

ESM supplemental levels

TRDHR T F5 7K x K L AR 2R VR 7K T
Nutrient levels in dietx 0.67 0.48 0.31 <0.01 0.22 <0.01
ESM supplemental levels

A i /I 3 50 ] A 2 S T 55
3 it i A 58 & A AR R R N A T M 2 1 R AR
3.1 AEEEAKFEABEMASHREQYEE  THEYMKELL, BERS T AKESR, X HAE
A 7= BE B PRG0S, S 0 S 9T R B, FE S AUK

AN AR SRR 2 T B I L A e
i, MRS KB, 44 ~ 60 JEIE T, 16.0%
CP A == E A kLR 1L B FX T 15.3% CP
A, ERTLEFEES, ME XHEX A 7 1L RE Y 5
M) 2 EEAR PR R & i b, AT 3 3045 2 A A
w2 AR A R B RS 5
IO (R REAR , BN 1) F- 35 7 B 3 S R AR 34, bt 2
LT B, St AR 45 R A — 5, 3
R 7 27 7 S R 6T 25 X8 ) S 2 H R B 28 fSF- 2y
EHEICW FH W, X 0l f8 5 AR 817 A ME &

ST, 54 JE I W 24 M SRR AR S N 2.5% K TR
P E RN E S 3.87% , BHE L A 3k R
BEEAR . AT 26 98 & B, AR TR S N 120 mg/kg
KGR, ¥ 2% K B XS ()RR bbb X R i 3 PRI
5.77% , ARIG2EF 5 AWF o 38—, LU IKTE
SR S R 1R TR R A RT BB RN, T EL g
52 S HLOR B9 A= ERIE Sl AR I R Y, o R AR
XA = PERE UK BRI PR AR 2 5 0 N T
BRENZEAX  KEHHRE AT A ERY
W0V AR I 1 LR R T R ) 3R 4 1 )
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SR S T Mg A R 7 T A R LA R R
HE—L5E
3.2 AEEFRKEARAMAKEEBBEEGIES
EAY A

R ZE it SR AR X A 7 e O A — 4
WIEF XS EH P E BN R, E5eum K,
R B 7 38 i A OB R 25 5 B 2R s
PG BAL 2 2 XS 26 2K P9 5 0 L4 A, I G PR
b K 2 A 2R (0 2 B8 R R, D AR R R
Tt R (A R RO B A R R A —
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Effects of Different Nutrient Level Diets Supplemented with Enzymolytic
Soybean Meal on Performance, Egg Quality, Nutrient Apparent
Availability and Intestinal Morphology of Laying Hens

LIU Pan WANG Jianping BAI Shiping ZENG Qiufeng DING Xuemei® ZHANG Keying "
( Key Laboratory for Animal Disease-Resistance Nutrition of Ministry of Education, Regional Key Laboratory for
Ministry of Agriculture, Institute of Animal Nutrition, Sichuan Agricultural University, Chengdu 611130, China)

Abstract; This experiment was conducted to investigate the effects of different nutrient level diets supplemen-
ted with enzymolytic soybean meal (ESM) on performance, egg quality, nutrient apparent availability and in-
testinal morphology of laying hens. A 3X2 two factorial design with 3 nutrient levels in diet, positive control
(PC) with 11.22 MJ/kg metabolic energy (ME) and 15.5% crude protein ( CP) , negative control 1 (NC1)
with 11.01 MJ/kg ME and 15.0% CP, negative control 2 (NC2) with 10.80 MJ/kg ME and 14.5% CP, and
two ESM supplemental levels (0 and 5 g/kg) was used. A total of 1 200 Roman pink laying hens with 52
weeks old were randomly divided into 6 groups with 10 replicates per group and 20 laying hens per replicate.
The experiment lasted for 12 weeks. The results showed as follows: 1) with the decrease of nutrient levels in
diet, average laying rate of laying hens had a decreasing tendency ( P=0.07) , and the ratio of feed to egg had
an increasing tendency ( P=0.06). With the increase of ESM supplemental levels, the ratio of feed to egg had
a decreasing tendency (P=0.05), and qualified egg rate was significantly increased ( P<0.05). 2) With the
decrease of nutrient levels in diet, yolk color had a decreasing tendency ( P=0.09). With the increase of ESM
supplemental levels, yolk color was significantly increased ( P<0.01). The interaction of nutrient levels in diet
and ESM supplemental levels had significant effects on albumen height and Haugh unit ( P<0.05) , NC1 nutri-
ent level diets supplemented with ESM significantly increased albumen height and Haugh unit ( P<0.05). 3)
Apparent availability of ether extract (EE) of laying hens in group PC was significantly higher than that of in
groups NC1 and NC2 ( P<0.05). With the increase of ESM supplemental levels, apparent availabilities of CP
and EE were significantly increased ( P<0.05). The interaction of nutrient levels in diet and ESM supplemental
levels had significant effects on apparent availability of general energy of laying hens ( P<0.05), PC nutrient

level diets supplemented with ESM significantly increased apparent availability of total energy ( P<0.05). 4)

# Corresponding authors; DING Xuemei, associate professor, E-mail; dingxuemei0306@ 163.com; ZHANG Keying, professor, E-mail: zkeying
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With the decrease of nutrient levels in diet, crypt depth of jejunum had an increasing tendency (P=0.06) , the
ratio of villous height to crypt depth (V/C) of jejunum was significantly decreased ( P<0.05). With the in-
crease of ESM supplemental levels, villous height of duodenum had an increasing tendency ( P=0.09), V/C
of duodenum was significantly increased ( P<0.05). The interaction of nutrient levels in diet and ESM supple-
mental levels had significant effects on villous height and V/C of jejunum of laying hens ( P<0.01), NC2 nu-
trient level diets supplemented with ESM significantly increased villous height and V/C of jejunum ( P<0.05).
In conclusion, diet supplemented with ESM can improve performance and egg quality of laying hens by impro-
ving intestinal morphology and apparent availabilities of CP and EE in diet, and can partial alleviate the nega-
tive influences by lower nutrient levels in diet. [ Chinese Journal of Animal Nutrition, 2019, 31(3) .1127-
1137
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