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Table 1 CP, SIDAA contents and ME of corn, soybean meal and fly maggot protein %
s 5P N A DR AR
Items Corn Soybean meal Fly maggot protein
AT CP 8.48 48.59 62.98
fRi5HRE ME/ (MJ/kg) 13.47 10.58 15.03
FrufE Mz AT L 2 2R SID Met 0.176 0.546 1.040
FrifE a7 vl AL &R SID Lys 0.244 2.588 4.880
FrUEE 7 AT IH ALt 2 R SID Trp 0.055 0.550 0.480
FrvfE Wz AT 1695 28 SID Thr 0.276 1.511 2.570
BRIl i T 9 AL R R+ k22 SID Met+Cys 0.342 1.085 2.330
FrvfE Wz AT A B &R SID Cys 0.169 0.541 1.290
FrUE R g Al I AL S 52 E R SID Ile 0.287 1.746 2.570
FrUE R 1] I 45 2 R SID Val 0.390 1.858 3.830
BRI i AT A5 2R SID Leu 0.959 3.027 5.030
FrRUfERZ Tk 2228 SID Ser 0.404 2.148 4.970
FrifE [l % vl iE 46 H &R SID Gly 0.296 1.650 4.210
B i AT I AU 2R SID Arg 0.371 3.119 3.790

TR RE A THE MR, FEARE o SR

ME was a calculated value, while the others were all measured value.

1.2 RIiEit

IR N Z R R e, e 252 HEE
R RE AR T AR 33 R = (BN, AL
H3HBHTAERE , BAEE 12 HXG, 21
NY/T 33—2004* F1 Hf AH 2 3t iR A X107 | 7 45 fiE
(I RE 11.29 MJ/kg) AH[F] SIDAA FAFH AT,
Boifil 3 A [FHL 8 BT K F (16.50% ,14.85%

13.20% ) 1 5 K — 50K — b 0 28 1 3l 56 4R R
Hrg e 2 S OO SR A R A E B R, 1 ]
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Table 2 Composition, nutrient levels and SIDAA contents of experimental diets ( air-dry basis) %
s TR KM 8 H i KF Dietary crude protein level/ %
Items 16.50 14.85 13.20
JEUB} Ingredients
F 2k Corn 65.80 69.77 75.24
M Soybean meal 10.92 8.56 5.25
Wi BH & Fly maggot protein 8.48 6.60 4.02
L2 BRERBR EL L-Lys HCI 0.10 0.29
DL-%E% % DL-Met 0.15 0.17 0.21
L-t 58 L-Try 0.03 0.05 0.08
L-P48 % L-Thr 0.01 0.08 0.18
L& 2 L-Cys 0.05 0.08 0.12
L-555 %R L-Tle 0.05 0.13 0.24
L-#A M L-Val 0.04 0.17
L-3E% R L-Leu 0.02 0.20
L-22 2% L-Ser 0.11
LK &R L-Arg 0.13 0.31
A K Zeolite 3.54 3.29 2.59
f1 %3 Limestone 9.04 9.04 9.04
BR A ES CaHPO, 1.20 1.20 1.20
R4 Na,SO, 0.18 0.22 0.26
L NacCl 0.21 0.18 0.15
WIR K} Premix" 0.34 0.34 0.34
41t Total 100.00 100.00 100.00
35K Nutrient levels?
HFLEE BT CP 16.50 14.85 13.20
£E Ca 3.50 3.50 3.50
A5 AP 0.32 0.32 0.32
e ME/(MI/kg) 11.29 11.29 11.29
R [ i T 3 Ak LR AR 2 SIDAA model”
FrifE iz AT L EE 2R SID Met (50% ) 0.41 0.41 0.41
B[] 7 vT I AL 2 R SID Lys (100% ) 0.81 0.81 0.81
FryfE R AT b 2 BR SID Trp (21%) 0.17 0.17 0.17
FrvE Al B T4k A &R SID Thr (70% ) 0.57 0.57 0.57
PR [0 7 1T 3 AL 2R S R+ It &(B2 STD Met+Cys (91%) 0.74 0.74 0.74
FrufE Mz AT IE L R AR SID 1le (80%) 0.65 0.65 0.65
FRfE iz T L A2 R SID Val (88% ) 0.85 0.73 0.72
FryfE R AT b= 2R SID Leu (158%) 1.37 1.28 1.28
FrRyE R AT b 22 2R SID Ser (90% ) 0.74 0.74 0.74
FrRUE 7 AT ALK 2R SID Arg (112%) 0.91 0.91 0.91
B [ i T W Ak 22 Z R+ H 2R SID Ser+Gly (157%) 1.42 1.31 1.27

1) R AR A BT S iR M $2fit The premix provided the following per kg of diets;: VA 12 500 1U, VD, 4 125 IU, VE 15 U,
VK 2 mg, #iffit & thiamin 1 mg, ¥ & riboflavin 8.5 mg,iZ fk 45 calcium pantothenate 50 mg, #H & niacin 32.5 mg, M 1% %
pyridoxine 8 mg, =¥ &K biotin 2 mg, "2 folic acid 5 mg, VB,, 5 mg, JHH choline 500 mg,Zn 66 mg,Mn 65 mg,I 11 mg,Fe
60 mg,Cu 8 mg,Se 0.3 mg,

2) B IR BRAC I BE A E sk A1, ¥ R SEII{E . Nutrient levels were measured values except ME and AP.

3) 118 {E . Calculated values.
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Xt 2 3G A 714 BE Y £ I
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Table 3 Effects of soybean meal replaced by fly maggot protein in different dietary crude protein levels on

performance of laying hens (n=12)

I H TR AL 1 BT 7K - Dietary crude protein level/ % P

Items 16.50 14.85 13.20 SEM P-value
PP % Egg production/% 87.60° 83.80° 79.11° 1.18 0.045 7
- EHE Average egg weight/g 59.35° 58.82° 57.69" 0.33 0.000 3
77 H Egg mass/(g/d) 51.51° 48.25° 45.47° 0.10 0.010 5
4 H R BB Average daily feed intake/(g/d) 118.81° 117.72° 115.28° 0.62 0.029 7
B I Feed/egg 2.30° 2.40° 2.54° 0.04 0.030 1

FIATE R B AR A R/ INE FEFR 2 5 B3 (P<0.05) MRS F TR ERALE(P>0.05), FEF,

In the same row, values with different small letter superscripts mean significant difference ( P<0.05) , while with the same or

no letter superscripts mean no significant difference ( P>0.05). The same as below.

22 ARAREEARAKFETHREZEAEREMN
X136 E B iE mR M R0

MR 4 AR ST LR AT (0 J8) |, & g R
TE R JC 8 25 5% (P>0.05) , ER K (12
J&) ,516.50%H AH b, 14.85% By FE & R

THE MR E R e TR R L
BB FEER(P>0.05) ;13.20% 4 1Y F- 2 H & |
HIEE WE N M E AT
4.08% A4.74% 9.37% 1 8.47% ( P<0.05) , T /& 1%
A7 E B TG B 35 25 57 (P>0.05)
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Table 4 Effects of soybean meal replaced by fly maggot protein in different dietary crude protein levels on
egg albumen quality of laying hens (n=12)

i H s} [] TR AR AL 11 BT 7K F Dietary crude protein level/ % P
Items Time/ & 16.50 14.85 13.20 SEM P-value
PR 0 59.52 60.22 60.31 0.26 0.419 4
Average egg weigh/g 12 62.24* 63.14° 59.70° 0.39 0.004 0
HIEE 0 38.11 38.68 37.83 0.33 0.590 7
Albumen weigh/g 12 39.45" 40.13* 37.58" 0.28 0.009 2
WEHE 0 19.88 20.86 20.09 0.34 0.487 0
Thick albumen weigh/g 12 17.71* 17.59* 16.05" 0.28 0.017 1
3N A 0 88.95 87.23 87.26 0.41 0.148 0
Haugh unit 12 78.50 78.25 77.92 0.58 0.334 4
H 0 7.89 7.71 7.62 0.08 0.400 4
Albumen height/mm 12 6.49" 6.24" 5.94° 0.09 0.043 3
HG e 0 64.65 64.19 63.66 0.27 0.351 3
Albumen proportion/ % 12 63.46 63.53 63.00 0.22 0.574 9

23 AEAREESRAFETREZEAEKXEM
Xt E 3G 1 iE | B B SHE AR89 =20
H1 25 AT 0, AS () e AR L 2 1 Bk T e e

x5 TEAREEEFKETRIEZESEREMNEBMNERBRABGHER

ARSI XY 17 AST ALT 15 VE & TP,
ALB \UA & &% A B EFZ W (P>0.05)

skl

Table 5 Effects of soybean meal replaced by fly maggot protein in different dietary crude

protein levels on serum proteometabolism indexes of laying hens (n=12)

miH TARHL B H i K Dietary crude protein level/ % P{H
SEM

Items 16.50 14.85 13.20 P-value

HNEEANE ALT/(U/L) 7.67 4.75 6.43 0.52 0.097 5

HEEEE M AST/(U/L) 198.57 204.57 210.14 8.95 0.881 4

MEE TP/ (g/L) 56.36 56.51 47.44 1.99 0.097 5

H#EH ALB/(g/L) 19.75 19.88 18.26 0.68 0.585 6

FRIR UA/( pmol/L) 230.83 226.50 227.14 3.78 0.987 8

24 AREREEARKFETRIEEAEREMN

MEBEHINERABARERSHF N 3 i i
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L, 4 A A R T2V 5 i 0 7R 260 4 R R A A 2 R
AR BB 22 % 3, A5 IR IR IR At A AE K
TR P AT L R S A B G I SBORE R, S ]
T HRORHL P SR ST T B R AR R O R X R
X0 4 O A5 R AT 1 3 M T R 7= A AN R R

3.1 AEARESARAKETHRESAZERETM
X 25 36 4 7= i E A B2 N

TR 19 J5 7K S ) R 2 8 35 1 B AR A R A
2, IR B 95 T B bR v R ROHL R 1 KO BRI
2% ~ 4% 4N IR E LR, W sh ok L B
eI LR S R ISR e R S Y = S 5 3
ARG R R R R R SR A
MRG0 N - AR R T 9.2% , B E RN
T 62%", 180 H % B 1 A 1] M b 01 25 11,
EIETE 78 W i SR o N LI I TR N
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2 e EE XS AR R TR 5% ~ 15% Y H 2 1 AT 4
EHONER, EX Y HREREMTER LR E
MR X AR I W 5T 4 RN 8 4 — 5, T g
SRR T Ab 0 A B B DL R A O, B, AR

IR R BIAE SIDAA BixXF, 2 1a kL & 1 5K
FEARZ 13.20% B, AR 7 1 BEAK AR b 25 B AR, ]
fese KR 13.20% 41 8 01 & 1A & 40 fR R rh
fife = BEAN TGP J5T ; 0 P RE S O 13.20% 4 R
A AR R, TSI T 3 22 0 A R A R TR
i LM AR TR AL , BRI A , 5%
M T 13.20% 2 B9 1Rl MR AR . RT3 43 B AR
T HOML AR BR3P e R B Y
Z—JER N TR A

16.50%%4 16.50% group

E1 @minER

14.85%2%H 14.85% group

13.20%#H 13.20% group

BB RRIEFE IR

Fig.1 Histopathological observation of magnum tubae uterinae (100%)
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Effects of Soybean Meal Replaced by Fly Maggot Protein in Different
Dietary Crude Protein Levels on Performance, Albumen Quality and
Serum Proteometabolism Indexes of Laying Hens
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WANG Jing' ZHANG Haijun' QI Guanghai'
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Abstract; The objective of this experiment was to evaluate the effects of soybean meal replaced by fly maggot
protein in different dietary crude protein levels on performance, albumen quality and serum proteometabolism
indexes of laying hens. A single factor test design was adopted, two hundred and fifty-two healthy Roman
white laying hens at 33 weeks of age with similar egg production and body weight were randomly divided into
3 groups with 7 replicates per group and 12 laying hens per replicate. Hens in the 3 groups were fed different
crude protein levels (16.50% , 14.85% and 13.20% ) corn-soybean-fly maggot protein diets which formulated
by standard ileum digestible anima acid ( SIDAA) balance model, the fly maggot protein and soybean meal
provided the same amount of crude protein in each group. The pre-experimental period lasted for 2 weeks, and
the experimental period lasted for 12 weeks. The results showed as follows; 1) compared with the 16.50%
group, the egg production, average egg weight, egg mass, average daily feed intake and feed/egg of 14.85%
group were no significant difference ( P>0.05) ; the feed/egg of 13.20% group was significantly increased
(P<0.05) , while the egg production, average egg weight, egg mass and average daily feed intake were sig-
nificantly decreased ( P<0.05). 2) Compared with the 16.50% group, the average egg weigh, albumen
weigh, thick albumen weigh, albumen height, Haugh unit and albumen proportion of 14.85% group were no
significant difference ( P>0.05) ; the average egg weigh, albumen weigh, thick albumen weigh and albumen
height of 13.20% group were significantly decreased ( P<0.05), while the Haugh unit and albumen proportion
were no significant difference ( P>0.05). 3) There were no significant differences in glutamic oxaloacetylase,
glutamic pyruvic transaminase activities and total protein, albumin, uric acid contents in serum among all
groups ( P>0.05), and the histological morphology in magnum tubae uterinae was normal. It is concluded that
under this experiment condition, using fly maggot protein replace soybean meal and dietary crude protein de-
crease to 14.85% has no adverse effects on performance and albumen quality of laying hens, but dietary crude
protein decreased to 13.20% has adverse effects. [ Chinese Journal of Animal Nutrition, 2020, 32(4) .1624-
1631
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