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Influence of Feeding Dried Fly Larvae on Egg Quality in Laying Hens

J. Hwangbol, B. S. Leel, E. C. Hongl, H. D. Bael, H K Kangz, K. H. Han®> A. R. Jang3 and B. S. Park®'

'National Livestock Research Institute, RDA,
*Devision of Animal Resource Science, Kangwon National University, "Korea Food Research Institute

ABSTRACT This study was conducted to evaluate the feeding value of dried fly larva (DFL), and the effects of dietary
DFL on the performance of laying hens. Ninety laying hens of 43 weeks of age(ISA brown) were randomly allotted to 5

dietary treatments (0, 2, 5,

10 and 15% DFL), and fed one of the experimental diets for 8 weeks. The formulae of 5

experimental diets were modified to contain 18.8% CP and 2,900 ME kcal’kg. There were 3 replicates per treatment, and 6

brids per replicate. No significant difference was found in egg production among dietary treatments. The egg weight was

increased (p<0.05) in DFL treatments compared to the control. Also, the egg shell breaking strength was increased(p<0.05)

in DFL treatments by 14% compared to the control. The saturated fatty acid content in egg yolk was decreased by 16%, and

that of unsaturated fatty acid increased by 7% in DFL treatments. Therefore, it could be suggested that DFL supplementation

could improve the egg quality by increasing the egg weight, egg shell strength, and unsaturated fatty acid content in egg yolk.
(Key words: fly larvae, Haugh unit, fatty acid, egg cholesterol, egg yolk color)

B A ALEIA 02 A2k
el 248 AGAE of

S Aol mEtA ol s st

P =~}

uf 700 kge] Aol T8, gas SO F
2] 5 180~250 kg & H]| B2 A E-8-8
S27000A Lo ¢ e I f359 A
AR FAL 5% Z, AlE B9 50 kgo] 1lg]
ATk whebA] AR AESA A=Ay F
YEl= 2] f38 AIREA 4 F S Hus)
23 FAjolr}.
Haeles d(12~14A17D,

off W& o rx 30 H
olt

FE(ETe] 2hll, 144, 3%),

HH 7)) 83 4 v(30°‘)°i Hslkste 4dtAlo] W
& ARAA HH, 4ol E £ 3LARE AR A
T} 13] AHebeE 50~1507) FEE 324 1514 28-S 8

¢>,4,
o 8

Al ==l F6~78] A= N—Fgro}‘— Roz AAA 9o} 1
St Ao 94 ARE A9 A% $9e 20259 3
=2 @52 $ gk
Aol g AHgE] Aie Bhe 49 98T vg
= Egste] AR 9ol HolwA FFel Frh el & %
300 g& REto] AR 18 8 AlSated go] fF0

H 9

= HUA AR Y 2Ee
= AA HE AR

40~50CRZ *J<53HA 9ot +
Wi 2xo] A5at g

%% 2700] o] frgo] AR Woz U Wz
lel] $& AW B2 2AL Bobd olFakl Ak
o] Z %< % 60%7h HOoR 1 ) dAlo] §EE B
2 - AT o|@A AME F5E B LR A o] g
3ol BAZF 30T ol5te] WS LE vheold of 4
Axk Azste] Al 8E & ArkPak 5, 2003),

" To whom correspondence should be addressed : bspark@kangwon.ac.kr




204 FH F 5 AdANA B2 fFo g A%

Zro] AyAkg wHg] §-3-& arginine, methionine, lysine

9lst 2
$3 2 B ohviebe] & 9018 olelR ofe] At
geke thEuhiT 31 o B9 2e 40| tHTeotiash Mi-

). T3 Holl A e T, opn Al AW 8l 3
Ao 2o FYdolgln E 1w om(Teotia®t Miller, 1974),
FHIET Eol Hel AdE waL
(Calvert 5, 1969, 1970) 713 AFg9] ¥hild ZFdoan] &=
B3 2ol drtka &9 tHDespines9t  Axtell, 1994;
Zuidhof =, 2003; Park 5, 2003). 2e]1} Zuje] L X 710
A 9] FE& o &3 AR AESH A 7wl HEE
o] @A) AEst DAl ol21 AT T FFo AR -
gdeta 71x| Hrlel w3 AT A FAER| &a vk
b 2 AlEL AR AEE A FH A T
= g 35S 42 Al ] Aot Fedo g Bt
2] §-5ol tigt AR - dIEA TR E HoLeEAL AFREA]
o] &8 Jtede AE A AR AAlskeiT

43228 240 AFA|(ISA Brown, AHEE 90% o)A 904

% AR E Felthe iz el

>
_0|L
R
&
R
ko
4
rir

o
8.2 2% 5%, 10%, 15% A7FHE Yo, A7 34k
HEE 654 b o] wix|ste] B AP St
AlE deAlE 2k EA] cagedl] §xiq)e] wiAIste] SIS
7}A] 8% Bt AMSEton, AlgAtE S} B AA 4
ES 39tk HEL 850 16A]7H06:00~22:00)2 A3}
Aok B Al AEALE ST dFL T2 Table |
o JeERIT) A|EALRE NRC(1994)9] AbehA] g 2
TFigo| o] et FHl 7|2 ALRE o] &8k, I
B #5247 2% 5%, 10%, 15%4 H71eiich & Alge)
ol &d da] F5& 30T olgtillA Iw Axd AFE (F)
vogtulel o 2 B It g §59 HriEEd
e JUh T HgL HtEE Ve YBAlEES] &
ozx A B8 AEALE U 2d9E R F diAkel
x| shaFe 717t 18.8%%} 2,900 kealkg© 2 A @] 7-7F B
A et

P

of off Jr M o of

Table 1. Formula and composition of experimental diet (%)

Control Diets based on DFL (%)
Ingredients o
) 2 5 10 15
Corn 51,5 520 527 535 545
Soybean meal 21.8 208 200 19.7 13.0
Rapeseed meal 970 970 970 760 830
Cormn gluten meal 630 530 3.10 - -
Cormn oil .50 100 030 - -

Tricalcium phosphate  0.80  0.80  0.80 080  0.80

Limestone 7270 770 770 770 770
Salt 030 030 030 030 030
DL-methionine 0.10 0.10 0.10 0.10 0.10
Vit.-Min. premix’ 030 030 030 030 030
DFL2 . 200 500 100 150
Total 100 100 100 100 100

Chemical composition3
ME (kcal/kg) 2,900
Crude protein (%) 18.8

1 L
vitamin A,

Provided following nutrients per kg of diet :
9,000,000 TU; vitamin D3, 2,100,000 IU; vitamin E 15,000 IU;
vitamin K, 2,000 mg; vitamin B;, 1,500 mg; vitamin B,, 4,000
mg; vitamin Bg, 3,000 mg; vitamin By, 15 mg; Ca-pantothenate,
8,500 mg; niacin, 20,000 mg; biotin, 110 mg, folic acid, 600
mg, Co, 300 mg, Cu, 3,500 mg; Mn, 55,000 mg, Zn, 40,000 mg;
I, 600 mg; Se, 130 mg.
? Dried fly larvae.

} Calculated values.

&
sto] Z%5l9ith Haugh unite willo] oo} W3 24
3lad 100 log (H+7.57-1.7W*Y)e] 248 o] g&l9t}. o17]
A He s3dule] Eol(mm), W d3(g)°|THFHK Co,
Japan).



Hwangbo et al.:

Table 2. Condition of gas chromatography

Items Conditions

Instrument ACEM 6000

FFAP capillary column

Column
(30m, 0.25mm ID,
0.25 ym film tickness)

Temperature Oven initial 1607TC
Oven final 250C

Injection 2p¢l

Temperature rising rate 0.5C/min

Carrier gas Nitrogen

Spilt ratio 10:1

FE-2 RocheAle] yolk color fans- AMg-8to] No. 1] 4]
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Table 3. Effect of the feeding fly larvae on the feed intake and egg production in laying hens fed experimental diets for 8 weeks

DFL", %
Traits Control SEM ?
2 5 10 15
Feed intake (g/day/hen) 117.72 118.29 118.24 118.71 118.92 0.2470
Egg production (%) 86.96 87.35 86.01 86.96 86.01 1.1108

" Dried fly larvae.

? Standard error of means.
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Table 4. Effect of the feeding fly larvae on the egg weight in laying hens fed experimental diets for 8 weeks

, DFL", %
Traits Control SEM?
2 5 10 15
Whole egg weight (g) 63.65° 63.74° 66.52" 66.52" 67.60° 0.5774
Egg white weight (g) 39.37 38.55 40.66 40.66 4123 04351
Egg yolk weight (g) 15.65° 16.42% 16.75° 16.25® 17.15° 0.1662
Egg shell weight (g) 8.62° 8.76° 9.09° 9.06° 9.71* 0.1029

" Dried fly larvae.
? Standard error of means.

*® Values within the same rows with different superscript are significantly different (p<0.05).
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Table 5. Effect of the feeding fly larvae on the egg quality in laying hens fed experimental diets for 8 weeks

DFLY, %

Traits Control SEM?
2 5 10 15

Haugh unit (HU) 106.18° 107.59® 107.75° 107.84° 108.25° 0.2512

Egg shell thickness(mm) 0.45° 0.46" 0.57* 0.57" 0.48° 0.0033
Egg shell breakin

5 , ¢ 298" 3.29° 348 336" 327 0.0548
strength (kg/cm”)

Egg yolk color” 7.06 7.53 7.20 6.80 7.06 0.1722

Y Dried fly larvae, » Standard error of means.

¥ Roche egg yolk color fan.

*® Values within the same rows with different superscript are significantly different (p<0.05).
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Table 6. Composition of fatty acids in eggs from laying hens fed experimental diets for 8 weeks

(% of total fatty acids)

DFL", %
Fatty acids Control SEM ?
2 10 15

C14:0 o 046° 0.67° 0.07° 0.06° 072 0.2328
C16:0 21.62° 20.12° 20.83° 21.56" 19.85° 0.6474
Cl6:1n7 9.04° 6.60° 7.55% 7.72% 8.36 0.8004
C18:0 9.87° 8.53" 8.39° 597 6.40° 0.5050
C18:1n9 43.14 43.45° 43.54° 4479 47.50° 0.9729
C18:2n6 15.87° 20.63° 19.62% 19.90° 17.17° 1.4993
C18:3n6 S - . . .
Cl18:3n3 - - - - -
C20:1n9 - - - - -
C20:4n6 - - - - .
SFA? 31.95° 29.32° 2929 27.59 2697 1.0432
UFAY 68.05° 70.68° 70.71° 7241° 73.03° 1.0226
Total 100 100 100 100

" Dried fly larvae.
? Standard error of means, > Saturated fatty acid, K

Unsaturated fatty acid, &

Not detected.

*9 Values within the same rows with different superscript are significantly different (p<0.05).
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Table 7. Contents of cholesterol in egg yolks from laying hens fed experimental diets for 8 weeks

DFL" (%)

Traits Control SEM ?

2 5 10 15
TC mg/g of yolk” 17.49° 17.83° 18.21° 19.99% 21.52° 6.3081
TC mg/60g egg 273.76¢ 292.8 305.07™ 324.83° 369.12° 9.4279

" Dried fly larvae

? Standard error of means, » TC : total cholesterol.

**9 Values within the same rows with different superscript are significantly different (p<0.05).
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