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Table 1 Design of experiment
o B AL
BRI A fLAR o
Soybean meal crushing sieve aperture/mm
Corn crushing sieve aperture/mm
1.5 2.0 2.5
2.0 41 4 2 43
2.5 4 4 45 4o
3.0 7 48 M9
1.2 R RR 2% 0
R I An A 2H Bl R S )
lﬁgﬁLﬂ*ﬂzﬂﬁiﬁm%ﬂ(q:Jb%% 20 Iﬁﬁ Items /ﬁ\i Content
%2 ARARREFRAT(RFEM) BEM Lys 0.90
HAM Met 0.45

Table 2 Composition and nutrient levels of the

diet (air-dry basis) %

i H Items 4 & Content

JEUB} Ingredients

E K Corn 62.95
EtH Soybean meal 28.04
T KEH K Corn protein flour 3.05
TPl Vegetable oil 2.00
1 ¥} Limestone 1.24
WA 45 CaHPO, 1.29
E R Met 0.13
AEE NaCl 0.30
R K Premix"” 1.00
411 Total 100.00
35K Nutrient levels”

fRfE ME/ (MJ1/kg) 12.50
FLEE BT CP 19.31
5 Ca 0.90
AR AP 0.40

D15 R R A T 55 45 A 42 2 Premix provided the fol-
lowing per kg of the diet; VA 8 000 IU, VD 3 750 IU, VE
151U, VK 30.5 mg, VB, 2 mg, VB, 5 mg, VB, 3.5 mg,VB,,
0.01 mg,{Z & pantothcnic acid 10 mg, HFR niacin 30 mg, £
% biotin 0.05 mg, M ER folic acid 0.55 mg, JHH, choline
1 000 mg,Fe (as ferrous sulfate) 80 mg,Cu (as copper sul-
fate) 8 mg,Zn (as zinc sulfate) 80 mg,Mn (as manganese
sulfate) 100 mg,I (as potassium iodide) 0.7 mg, Se 0.3 mg,
H#FEK flavomycin 4 mg,ih % & salinomycin 50 mg,

UM B S E, AR A TS AE . CP was a meas-

ured value, while the others were calculated values.

1.3 AFER

TR A0 X < UE AT 4 TS B R H 28 9% 19 1
e SR E S MR I (AA) RIS 1A 57
EHLTFMEY 50 1) (i) £ e X6 <5 37 3dh R XL, 45 7l
SEOCRRFIIR B, WIH BE . AN H SRR A
oK, B NGB IR 45 B, 45 IR G0 0 B P AL 9
B ARE TAE R RS B AR AR DL, 800 XS R &
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AFESL BEAFE SR AN T 2 kg BN A
R ARDHRE S TRV A0 g HURE DV HRURE ) BORE 3 K, B K
BSURE B 1) 1) B A ), R I BORE AN 20 T 2 kg, 41
SR UG RRE S SR A R U 43 5 B A IR AF
THEASP & T 4 CWKEEH, H T8 wRHEE &
() JUART - 4R A% | B0 ] Ak A 10 S50 i A 2 8
$0(PDI) Uk A BE DL S 57 ) o 3 WL T 16 2 46 A
4 2
1.5 WilEtRE A E
1.5.1 Bk

5 R it 9 JLART - Yo R0 A2 A ARG R ] GB/
T 6971—2007( fA R B LI 86 07 2 ) ) v i+ g
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1.5.2 ik g

SR ) A it B A A I S IR (DR A 5 b
B B3y R R G R AR B A0 52 ik
1.5.3 PDI

500 g © 28k i 2 B 4k A9 TDRERE i A
AL AT E 2, B 10 min, B ARDRERE
i, R B IO A e AR A i A T 51 A 3
14 pDI' .

PDI( % ) = Bl wii il BLAE o i) o &/ A% Je

TR i I EE 5 X 100

1.5.4 AK1EhE

TR 41 H SRR E I R F R 500 25
J& 24 h, BARIAS B B POK, F 42 B 5 RE B R
&, DVEE A0 ST A5 AL 1 oF 2 A
0 MERRIC Sk B R AR R, ) BB XY I 45 L FR E
A EFERHE, A RMERIEIT AN .

SEHH R HE (ADFI, g) = MFER/

R%&Xi%[);
EH H BT (ADG, g) = M/ ( HExKE) ;
BE L (F/G) = BFEkHE/ B HE

1.5.5 JBErERE

T 5 R 00 45 R, R A HUfE R G 4 H
(2752 BF) A7 B o e g P IR E i i o
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X E
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IR EE K ] SPSS 17.0 #E47 B K 1 )5 2
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Table 3 Effects of different sieve aperture on geometric mean particle diameter of corn and soybean meal pwm
F KM AR LA BRI kit SLARR TR fLAR SO LAMT -2k
Corn crushing sieve Geometric mean particle Soybean meal crushing Geometric mean particle
aperture/ mm diameter of corn sieve aperture/mm diameter of soybean meal
2.0 331.35+5.32" 1.5 333.06+7.61*
2.5 348.38+13.81"" 2.0 413.53+4.85"
3.0 443.51+4.16* 2.5 450.46+8.13¢

[FIF R SR AR AN AR 7 b R 22 5 3 (P<0.01) ARG TR 88 2253 3 (P<0.05) .
In the same column, values with different capital letter superscripts mean significant difference ( P<0.01) , while with differ-
ent small letter superscripts mean significant difference ( P<0.05).

AN B TR R R RE , R RO R FLASS OB A fLAROA 2.0 mm i UKL RS PDI A
2.5 mm I, UKL 7k B9 PDI A UK, 6 B & /N 1M RLAE B i K5 SRR WE T LA A 2.5 mm B,
FARBREG fLAE D 3.0 mm BF BURLERDELAY PDL OREAEDEFAYS PDI AIRURLAE B2 iz /]S
BR TR A B e K AN I8 KA R, TR
R4 FERNSIARE MR E S X BALER PDI A0 5 R & 5922 00
Table 4  Effects of different crushing particle size combination of corn and soybean meal on

PDI and particle hardness of pellet feed

W H TOMIR RO fLAS Soybean meal crushing sieve aperture/mm SEHI M

Ttems 1.5 2.0 2.5 Mean

F KM TR B L4 Corn crushing sieve aperture/mm

20 ORI AV % PDL/ % 95.24+0.14"*  95.58+0.19™ 94.56£0.135 95.13+0.52
Wiki i B Particle hardness/g 2 158.33£144.40® 2 401.33£386.2" 2 113.53%49.93* 2 224.40+154.86

95 SOk i A M4 4L PDL/ % 91.63£1.07* 94.46+0.07°¢  94.70+0.25 93.60+1.71
WKL A% & Particle hardness/g 1 988.60£106.07* 2 095.73+49.04® 2 274.10£142.66™ 2 119.48+144.22

30 ORI A VEFE % PDL/ % 96.70+0.20" 94.89+0.18®*  93.64+0.15"" 95.08+1.54
Wik A B Particle hardness/g 2 530.13£312.61° 2 383.03£64.54* 2 086.10+102.66™ 2 333.09+226.19

FIME Ok i A M8 42 PDL/ % 94.52+2.61 94.98+0.57 94.30+0.58

Mean WA B Particle hardness/g 2 225.69+276.98 2 293.36+171.40 2 157.91x101.55

QLB R bR JC T RSO NG FRERIR 28 R B (P>0.05) , AN H/NG FRER IR 22 57 3 (P<0.05) , A RRE F
BN ZZE RN (P<0.01) o R[],

Among all groups, values with no letter or the same small letter superscripts mean no significant difference ( P>0.05) , 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.

RS ERMERE K E A S B FEE PDI F0BURIAE B0 %0 B & 2 AT 45 R
Table 5 Significant analysis results of the effects of different crushing particle size combination of corn and

soybean meal on PDI and particle hardness of pellet feed

P WUk e A MR 5K YR TRGIES
P-value PDI Particle hardness
E KM TR FfL4% Corn crushing sieve aperture <0.001 0.081
SRR HfL4E Soybean meal crushing sieve aperture 0.006 0.334

FRB TG LA X SRR R LA

. . . . <0.001 0.028
Corn crushing sieve apertureXsoybean meal crushing sieve aperture
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22 FEANEHAEAMBENEAEGTABEK
T BE B BN

T KN RS [ B B 20 5 6 PR R A K
RERYRE I SE L3 6 ANk 7, MR 7 W1, BoKkH)
feEr BEXT N XS B R FE A & 2 W ( P<0.05) , %)
SE-44 H 4 A A 2 R ( P<0.01) |, 4R E H R
B AR LAY AN B 2 (P>0.05) , AR kL
JEE T KRN TR RS SR R 119 5 AR A X 1A R 1Y
AR PEREERCA B (P>0.05) . HI#K 6 Al A,
M4 6 BRI F KK R0 R FLAE N 2.5 mm | &R #;
i B FLAR A 2.5 mm B, PR XSSP 2 oK 5 RS 35 H 1

e, BHE LR, G 7 B R a0 R fL
4 3.0 mm | ORI 7 FLAE R 1.5 mm B, R
X H R B B

AN TR R ORLBE B R K R BEORL Y
HER, WA PEYPRE P HEELU P HRE
WA R, AN IR K R, T
BriEds FLAE o 2.0 mm B, XS SE K B S
H¥gdE DU H R B 5 s, HRE iR,
g b G 6 B R KRG 7 fLAE K 2.5 mm | ER]
MR E B fLAE A 2.5 mm B, P ) A K PR RE
SN

R 6 ERTNEAATE TR EH & X PG & KR A #200

Table 6 Effects of different crushing particle size combination of corn and soybean meal on growth performance of broilers

iE| SRR R i fL42 Soybean meal crushing sieve aperture/mm ST (i
Items 1.5 2.0 2.5 Mean
FKH T A FLAE Corn crushing sieve aperture/mm
W) H Average IBW/ g 824.15+15.15 820.82+12.12 824.44%10.09 823.14+2.01
F-H4K & Average FBW/g 2 425.26+83.77° 2 531.95%59.01% 2 425.44+79.41* 2 460.88+61.55
2.0 4 H I E ADG/g 76.24%4.11° 81.48+2.41% 76.24%3.47° 77.99+3.03
P H R i ADFl/g 146.81£20.40 155.53+3.04 150.91+3.82 151.08+4.36
KEH F/G 1.92£0.20 1.910.08 1.98+0.07 1.9420.04
41 E Average IBW/g 822.22+22.57 812.22+16.39  827.26%26.18 820.57+7.65
YR H Average FBW/g 2 493.02+91.95” 2 543.20+64.18™ 2 607.78+89.46" 2 548.00+57.53
2.5 FHJHME ADG/g 79.56+3.81* 82.43+3.09® 84.79+3.12° 82.26+2.62
F#H R ADFl/g 155.94+8.04 156.01+3.97 155.48+5.35 155.81+0.29
BEL F/G 1.96+0.14 1.90+0.10 1.83+0.03 1.90+0.06
W) H Average IBW/g 814.51+12.88 818.89x11.52 826.93+19.73 820.11£6.30
¥R #H Average FBW/g 2 579.79+190.67° 2 568.66+32.17° 2 529.97+83.18" 2 559.47+26.15
3.0 P H I HE ADG/g 84.06+8.68" 83.32+1.90" 81.10+4.42" 82.83+1.54
) H R &1 ADFl/g 160.05%9.90 157.56+2.71 157.97+5.79 158.53+1.34
BLE H F/G 1.91+0.10 1.89+0.04 1.95+0.10 1.92+0.03
SEHIHIE Average IBW/g 820.29+5.10 817.31%4.51 826.21+1.54
T SR Average FBW/g 2 499.36+£77.46 2 547.94+18.81 2 521.06+91.50
Mean SEYJH M E ADG/g 79.96+3.92 82.41+0.92 80.71+4.29
FHH R B ADFL/ g 154.27+6.78 156.37x1.06 154.79+3.58
BlE L F/G 1.93+0.03 1.90+0.01 1.92+0.08

23 EXMEHMAEAMBEHNEASTABEF
) 5 3= W 1k R A R0

T KRGS [ A RYORE E Xk PR XS SR ) R
WH AL R AR L R L 8 fk o, i ol Hm,
T KR SR B R B B B A R A8 LA R A RS
RLEE (T Re i T 400 5 A0 3 00 7 b 3R 52 i 2 K
F(P>0.05), H8 AJH, E KRR BE fe K (i

A LA 3.0 mm) [A] B SRR #RL BE 5 /D (T R AL
1.5 mm) , s TR R RORLEE 4R (O A FL AR
2.5 mm) [A] B 5OR1 K 6 Ok B b 5 (i R L AR
2.0 mm) , JRECE E KB BRORLE B/ (i fL AR
2.0 mm) [A] B GOM By R R BE B K (0 R AL 4R
2.5 mm) i, IR KL ER (T BB T4 5 A 2 UR T
PR R v el 7 B Kok s 0 A AL AR
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PEFE 3.0 mm | GORTBI IR B fLAREFE 1.5 mm B,
TR XS R A T LT AL R e s 41 5 BP E K Ok i

O R FLAR PEHE 2.5 mm | SRR RO R FLAR B
2.0 mmitf , XS BE AT 500 2 MM AL R de

RT FERMEMARMENEAATAGERERENZMEBEEITER
Table 7 Significant analysis results of the effects of different crushing particle size combination of corn and

soybean meal on growth performance of broilers

P THAT  CPHWEME PHHEREE BT
P-value Average FBW ADG ADFI F/G

E KM TR B fL42 Corn crushing sieve aperture 0.014 0.007 0.075 0.552
SUMIR R B fL7% Soybean meal crushing sieve aperture 0.386 0.291 0.792 0.659

KM R R ALAR X SRR B LA

. . . . 0.182 0.143 0.689 0.295
Corn crushing sieve apertureXsoybean meal crushing sieve aperture

R8 FEARMEMARMEREX ABFRTRUHELEHH M

Table 8 Effects of different crushing particle size combination of corn and soybean meal on nutrient

apparent digestibility of broilers %
i H MM R FfL42 Soybean meal crushing sieve aperture/mm S i
Items 1.5 2.0 2.5 Mean
T KA WEGH FfL4% Corn crushing sieve aperture/mm
T CP 47.09+3.81 44.66+3.78 47.470.32 46.41+1.52
2.0 fit 4t Energy 70.83+2.10 69.54+1.68 72.01%2.75 70.79+1.24
T DM 67.51+2.38 65.81£0.70 68.40£2.12 67.24+1.32
FLEE H BT CP 46.62+4.78 49.11+1.30 43.47+6.80 46.40+2.83
2.5 & Energy 70.18+2.60 73.89+0.35 67.93+4.27 70.67+3.01
F¥) 5% DM 66.51£2.37 69.36x0.66 63.90+3.79 66.59+2.73
MEHA T CP 50.13+9.73 48.90+4.38 45.52+4.60 48.18+2.39
3.0 it Energy 73.14£1.99 72.74+3.66 72.45+3.28 72.78+0.35
¥ DM 69.14+2.57 67.81+3.36 67.59+2.60 68.18+0.84
P FLEEH BT CP 47.95+1.91 47.56+2.51 45.49£2.00
M fit it Energy 71.38+1.56 72.06%2.25 70.80%2.49
ean
T¥) 5 DM 67.72+1.33 67.66x1.78 66.63+2.40
9 EXRMEMAEMBENENABEFRYRRWELENZMBZEINER
Table 9 Significant analysis results of the effects of different crushing particle size combination of corn and
soybean meal on nutrient apparent digestibility of broilers
PH itk =il e T
P-value CP Energy DM
F KA WS B fL42 Corn crushing sieve aperture 0.699 0.219 0.413
UM WG - fL4% Soybean meal crushing sieve aperture 0.557 0.631 0.590
<) MY\ TR A /XXEU WY\ TR A 42
KA WG R FLAR < TR R o FLAR 0.656 0.158 0.120

Corn crushing sieve apertureXsoybean meal crushing sieve aperture

2.4 ERTTHTE BT E S X G E =

14 BE B 220

KT AN [ A5 R L B2 Xk PRI XS J s MR RE Y

Mz R WL 10 f 11, R 11 5, Bk &
FRRR B B Bz 35 1 38 A FH X TR G 1) J8 5 1
REl A 350 (P>0.05)
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2210 AT Y Bk ST AL B, RO R S A R S E Ok S
3514 3.0 F12.0 mm B, PRIXG 9 4 i i SR i = 5 2 WE A FLAR 43 51 3.0 F1 2.0 mm B, (AW A9 UL
Fok MR R TE ALAR 9 2.5 M 1.5 mm AR EERE.

R 10 FERFMZHARE MR E X GBI EERI R

Table 10 Effects of different crushing particle size combination of corn and soybean meal on

slaughter performance of broilers %
i H MR B GT FFL4E Soybean meal crushing sieve aperture/mm SEY{E
Items 1.5 2.0 2.5 Mean
T KA T - fLA2 Corn crushing sieve aperture/mm
4= i % Eviscerated yield 72.05+1.62 72.61+0.27 71.88+1.72 72.18+0.38
==} 2
REANER 0.56+0.13 0.68+0.34 0.72+0.14 0.65+0.08
2.0 Glandular stomach relative weight
== E=N
LR 0.95%0.15 0.99£0.19 0.96%0.17 0.970.02
Muscular stomach relative weight
&V i 2% Bviscerated yield 71.30+4.16 72.12+2.69 71.48+2.40 71.63+0.43
== E=N
WREHAT A 0.89+0.59 0.6520.25 0.70=0.43 0.75+0.13
2.5 Glandular stomach relative weight
B AR o T
MR Ti% . 0.91+0.13 0.90+0.15 1.03+0.21 0.95+0.07
Muscular stomach relative weight
£V i % Bviscerated yield 71.33x2.21 72.71+2.09 72.35+1.57 72.13+£0.72
B X‘ E=N
REAMER 0.6020.21 0.59+0.13 0.54+0.23 0.58+0.19
3.0 Glandular stomach relative weight
== =
MEENER 0.95£0.24 1.1120.21 0.91+0.10 0.99+0.11
Muscular stomach relative weight
4Vl R Bviscerated yield 71.56+0.42 72.48+0.32 71.90+0.44
Jit 1B AN
- 14 0.68+0.18 0.74+0.13 0.65+0.10
L Glandular stomach relative weight * * *
Mean b T A
AL 4% i . 0.94+0.02 1.00+0.11 0.97+0.06
Muscular stomach relative weight
F 11 ERNMEHAEHENENABEEEENTEMEZESITER
Table 11  Significant analysis results of the effects of different crushing particle size combination of
corn and soybean meal on slaughter performance of broilers
- PREMXERE  PLEAXEE
P g DFHAXIEE LR EXR
. . Glandular stomach Muscular stomach
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relative weight relative weight
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Effects of Different Crushing Particle Size Combination of Corn and
Soybean Meal on Processing Quality of Granules and Growth
Performance of Broilers

ZHAO Danyang' LI Junguo'® QIN Yuchang® GU Xu'”® YANG Jie'”
DONG Yingchao'> XUE Yong' LI Fuhuang® LI Zheng® LI Jun'*"

(1. Feed Processing Innovation Team, Feed Research Institute, Chinese Academy of Agricultural Sciences, Beijing
100081, China; 2. Agriculture and Rural Ministry Quality and Safety Risk Evaluation Laboratory of Feed and
Feed Additives for Animal Husbandry, Beijing 100181, China; 3. Institute of Animal Sciences, Chinese
Academy of Agricultural Sciences, Beijing 100193, China; 4. Changping District Animal Disease
Control Center, Beijing 102200, China; 5. Beijing Animal Husbandry Station, Beijing 100107,

China; 6. Beijing Feed Inspection Institute, Beijing 100107, China)

Abstract; The purpose of this experiment was to study the effects of different crushing particle size combina-
tion of corn and soybean meal on the processing quality of broiler feed and growth performance of broilers. The
corn in the test diet was pulverized by using three sieve apertures of 2.0, 2.5 and 3.0 mm, respectively. And
the soybean meal was crushed by using three sieve apertures of 1.5, 2.0 and 2.5 mm, respectively. The two
groups of corn and soybean meal were combined into 9 different crushing particle size treatment combination,
and processed and modulated by the same diet formula and granulation parameters. A total of 900 broilers of
22-day-old were randomly divided into 9 groups, and 9 diets with different particle size combination were used
for each group, 5 repetitions for each group and 20 chickens for each repetition. The broiler feeding experiment
lasted for 21 d. The results showed as follows; 1) the particle durability index and particle hardness of the pel-
lets treated with 3.0 mm sieve for corn and 1.5 mm sieve for soybean meal were the largest, while the particle
durability index and particle hardness of the pellets treated with 2.5 mm sieve for corn and 1.5 mm sieve for
soybean meal were the smallest. 2) Both corn and soybean meal were treated with a 2.5 mm sieve aperture
crushing treatment, the average final weight and average daily gain of broilers were the highest, and the feed to
gain ratio was the lowest. 3) The crushing particle sizes of corn and soybean meal and the interaction between
the two had no significant effects on the apparent digestibility of crude protein, energy and dry matter, the evis-
cerated yield, and the relative weight of muscular stomach and glandular stomach of broilers ( P>0.05). It is
concluded that the corn and soybean meal in the 22 to 42 days old broiler diets are both crushed by the 2.5 mm
sieve, when the geometric average particle sizes of corn and soybean meal are 348.38 and 450.46 pwm respec-
tively, the growth performance of broilers is the best.[ Chinese Journal of Animal Nutrition, 2019, 31(10) .
4553-4562 ]
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