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Effect of Maggot Meal Replacing the Fishmeal in
Diet on Growth Performance and Blood
Parameters of Broilers

Wan-Ru Liao, Yu-Wen Chen, Shih-Che Huang*

Department of Biotechnology and Animal Science, National Ilan University

Abstract

The study was conducted to evaluate the effects of maggot meal replacing the fishmeal in
diet on growth performance and blood parameters of broilers. The expertment treatment was
using maggot meal to replace fish meal in diet with 0, 25, 50, 75 and 100%, respectively. Each
treatment group consisted of two replicates, and each replicate with 8 broilers per cage. The
results showed that, the weight gain and feed intake were not significantly different among all
treatment groups at 3 weeks age of broilers. At 5 weeks age, all treatment groups had no
significant difference on weight gain of broilers. The maggot meal replacing fishmeal 75% had
the highest feed intake of broilers. The feed efficiency was similar between control and 50%
maggot meal replacement group. The serum biochemistry and erythrocyte indices were not
significantly different among all treatment groups. In conclusion, maggot meal replacing 50%
fishmeal in broiler diet had no adverse effects on growth performance and blood parameters of
broilers.
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A=

BHAEREAEEYITHEOB 2SR RN - [ BB R &R » H ki
PG T & HELCEL 60-70% HIRA 5 HREIA R (IR T - <2 BFE RYpeHE R
Bl s B P o B BB TR PRt R BUR B 8 - PERIE R A g 2Rk &
B e RS T R BRI - T Bt A i R R 1 o0 B R B B BSR4 1 ]
BH o Bt YME D B REEE D B R EYMEEREREMETE - )
PMEE L ERIPAE B Ros » T2 > Sl (BRI - B EERHER A RS T -

EHEE R R e R R Reix FEIFER 2 — » BRI P A s = H sy -
i RE Az EEE O ERR - REASEAE S LN RIFAI R AH RS (B -
PRIEE w0 P FHAE SR B )~ Gefg o T B (E RS A O ETHAYREES It RHR =
HEEIEE A - W B HLORFE - It HERE AR AR A - FREHIEE
A R I BR(EE (UERE - & R S 22 -

Eoas IR B E HEMELR SN AV, — MERZEGeEE0E - TF
PEE AN O BTl alRE F M (EERIE R B A H R & (F A e AR A getE: -
BECHFF ARSI RMERFIH - WAF AEOREIERAYH 782 (U (Khatun
etal,, 2003) - [fiEF15¢E (Musca domestica) J5HRIFIFIES ~ RaaltEHER . —
BRSNS CAERBEIN T FEFTLUSESEREYM NS
SR o BEniE VB BT EEIEE LS - CA N EE RGN E R dtisH)
Yy Cigk ( Bondari and Sheppard, 1981 ; Inaokaetal., 1999 ; Awoniyietal.,2004 ; Aniebo
and Owen, 2010 ) o Hrp 5RiH £y 2 fliry o)) @s - AR sl — B g a a Y E H B s
E S (Parthasarathi et al., 2007 ) - HA= HEHAREE 1S = M4aH » JFHF 8 &z noEl
B E - AR S O RRERRFEE 22 Ul A s SRR e e

(Ruman and Singh, 1992 ) » A~ {& 0] DUR/D BEEEY IS AR T AR - i) SRS HEY PR
HERESME HATH A 5 5940 - B DAY EE A T LSRRV E Y M R DB R 5 H s i
NAGHMNEAREHEMEE - HAlCARZSMERED e s8E0E - HE4H
FIFwE ~ fEITTE MRS ZE B HEYE (Teotiaand Miller, 1973 5 Sogbesan et al., 2006 ) »
RIS DR — R F B E 0 B AR — -

H Al &8 A S AR A B 45 SO B AHRE R 2 IRIEEAIHTE B BT R 48
IILEZREE - BV Sk 86 B A2 BRI E & n B E U g A 4e EHEEE
AGPRETSEEH HUAC U 3B 3 R AR R MR RE SR MR 2 2
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B ~ MRS A

— ~ SBEY) K EEE
(—) =EgEY)

SERENYIER FIIE B I L (R AT MRS )~ — HEE s gk
A%E (Arbor Acres, A. A.) » At R HIEER] » WP FFER S - SSRGS AT H OV s B se
BZIETT R E AR -

(=) sABnaait s etk

SRR B [FURHE E B R RA R B BRI - 5 Bl R AR R BUROAE & B P o FH < Balet DA
FoR-R T By EZ R A IR EBR G RE » PRI NRC (1994) P 2 28 TRk
SHEC > LMEETEHRE - B &I R 72 - BURANER | KRR 2 R 1 HEEk
HA S RIARCTT - 3R 2 AR HAERHEC )T o AR 2 il (Musca domestica) Fy&2
{ERRTT SISO PR 2 SRR BT T AR 5 e F 2 SR /KR -20°C » 75
SECIRHUHEE AR SSF Y 6 A3 ERE - &8 ASCCHERE AN IR - SR BB AL
72 /R (EEER KB 12%E7KE - HalRie 2 SRl - DU IEEE bl 2 8 20
mesh &4y - RIIA{S 22BNy o SB6 ] ok RIS B B RRATE B e R -

(=) =mats

PLse ikl ot fiakst (Randomized complete block design » RCBD) » i £ i
R E TR - BB E M REEOGN - R 2 E1E - T 8 &5 - It
80 B2 - sBR il 35 K SEILRERIMHENRIE By 31°C R 64% > faRIFIEUKET & (ad
libitium ) F=CHaE -

ERBRPE FRAH 53 A T

¥y (Fishmeal) 100% + ifitH#; (Maggot meal ) 0%
fafsy (Fish meal) 75% + W4 (Maggot meal) 25%
faky (Fish meal ) 50% + #ffHK; (Maggot meal) 50%
¥y (Fish meal) 25% + W (Maggot meal ) 75%

o ~ w npoE

¥y (Fishmeal ) 0% + ffEfH¥; (Maggot meal) 100%
BEFEIE 1R TR > a2 &5 T o BRRFTT LSt o sEaEAR
FHESHIFE SN BEMNGRREE - B EEHE S8 A RIET -
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* 1. B A RIE RS

Table 1. The composition of starter and grower diets in broilers.

HH 0 25 50 75 100
% fish meal replaced by maggot meal
Fok 50.52 50.52 50.52 50.52 50.52
KA 34.78 34.78 34.78 34.78 34.78
FE 4 3 2 1 0
SR 0 2.02 4.04 6.06 8.08
R 5.8 5.35 4.89 4.44 3.99
FH &R 0.15 0.15 0.15 0.15 0.15
AR 0.02 0.02 0.02 0.02 0.02
i 0.84 0.84 0.84 0.84 0.84
ARAER 1.07 1.07 1.07 1.07 1.07
R 0.3 0.3 0.3 0.3 0.3
A THRR 0.1 0.1 0.1 0.1 0.1
RS FEC LR ° 0.1 0.1 0.1 0.1 0.1
Bf g gk 0.05 0.05 0.05 0.05 0.05
o2 2.27 1.7 1.14 0.57 0.00
Calculated nutrient composition
HEAE (%) 23.97 23.97 23.97 23.97 23.97
R#EE (kealkg) 3218.03 3218.03 3218.03 3218.03 3218.03

245 kg GARHERIN - 4E4EZE A > 8000 TU 5 4E4EZ D 1200 1U ; 442 E 5 40 IU 5 4E4E
%Koo dmg: A% By, Smg YE/EF B d0ug 1 IZEE » 24me ; FERER > S0mg
ZLHENER » 700 mg

b kg GERIFORN : # 0 20mg s £ > 100mg s §% 0 140mg ; §% > 4mg; A > 0.1 mg ; Al »
0.2 mg -

 Supplied per kg diet: Vitamin A, 8000 IU; Vitamin D, 1200 [U; Vitamin E, 40 IU; Vitamin K3,

4 mg; Vitamin B, 8 mg; Vitamin B2, 40 pg; Pantothenic acid, 24 mg; Niacin 80 mg; Choline-
HCI, 700 mg.

b Supplied per kg diet: Cu, 20 mg; Zn, 100 mg; Fe, 140 mg; Mn, 4 mg; Se, 0.1 mg; I, 0.2 mg.
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% 2. lEE e R T
Table 2. The composition of finisher diets in broilers
IHH 0 25 50 75 100

% fish meal replaced by maggot meal

Fok 58.74 58.74 58.74 58.74 58.74
KEH 27.88 27.88 27.88 27.88 27.88
2Sh) 4 3 2 1 0
E K 0 2.02 4.04 6.06 8.08
REH 4.41 3.96 3.50 3.05 2.60
FER S 0.07 0.07 0.07 0.07 0.07
F(LhEwR 0.05 0.05 0.05 0.05 0.05
Bl — 85 0.76 0.76 0.76 0.76 0.76
PRV Tt ves 1.27 1.27 1.27 1.27 1.27
aE 0.3 0.3 0.3 0.3 0.3
HEE R THIRA] 0.1 0.1 0.1 0.1 0.1
RS FEC LR ° 0.1 0.1 0.1 0.1 0.1
BRangE 0.05 0.05 0.05 0.05 0.05
W= 2.27 1.7 1.14 0.57 0.00

Calculated nutrient composition
HELE (%) 21.52 21.52 21.52 21.52 21.52
(AN IS 3213.62 3213.62 3213.62 3213.62 3213.62
® MEFE2 -

b A5 foodnote in table 2.

T MIEIRE Ko
(—) gkl dHEST 3T
B W R B R
RERBLSER % 2 SAHETRME LUEE BN BT O L8rh > DLA°CHEIT 20 - DU ER ST
gtz 4Hp oy H - 0 AT SE LA Cutting mill g8t U=Cky B (HEZR TR I ATR A 51
ZRUE b ) #EFTHEE > A8 20 mesh 2 EFgE(% - BUEE ST -
(=) gk —AALER R R 2 AT
&t AOAC ( Association of Official Agricultural Chemists, 2007 ) =2 J53A M5 -
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1. gZ2EZME

RHHE PR B A —REVETEREFEHZEE 105°C 1 /K - BUH R I A RZ: I HR A7 3
WA R ZORBIFE (W) WHIMZFER AR EE B 2-5 % (W) BRabAR
A 105°CHEFEEZIE 1 /NI - BUN R I AZ IR MLARF V(R B2 RIETFE - FRALE
HEZIEE NEHR S AR EE - JEIRIEPER - ERINE (W2) A EE R AT
KagE -

wrEaE%) = [(W2-W1) /W] x 100

2. Koy ZHE

HhE R ARG 2 —/ NI » B2 AR R IR HARAE 2 =R FFE (W1 )
HIEIALRE 2-5 78 (W) Bk K& - BASALIE - 5elL 200°CHnEs 1 /NE % - FEE
2 600°CHAL 6 /NP E BERmE A K » FEESANR U B ARZR LA 2 2R 18 FRE
(W2) » RS B R i

(%)= [(W2-W1) /W] x 100

3. MHELEZME

FREEY 0.5 58 (W) Brani A Bt > IIAME(ERE] (Selenium mixture, MERCK )
4710 5 J 20 ZF 2 e (S 96% » LLEE 1.84) > Bl FAnEL 120 435 (49
600°C) » H 2SR EEH - E2AIE FETLIC EZARAEE (Kjel Flex K-360
distilling unit ) » M AR EEFEOAETT 248 » Sx12 L 0.IN Z S LINEE H 2 E &8 &
alEE (V1) FAEIE (V2) BEZSE8LNET T -

HHEAE %)= [(VI-V2) x0.001401 x 6.25/W] x 100

4. HHRERT ZHIE

KPR 2 2 (W) BLNRAR - BEABEIRFIRACT - A 105°CHEFEHZIE 4 /NIF 5 fF
FEHGREOIEA 105 CHEFEHZIE 2 /NRF (W) 12FFEE - KF[EIfREAREE A Soxhlet ZKHUE

ZZEHUE o M B A i e 2 B BRSO — e A SREE I BUKREZKO/EY 55°C
HGEACAL 16 /NI - (2R 22 HUH P 2 Ui R0 - R RSO N SR Eh < Aol k%
ARG HZ IR 50°C 24 /NEFEFFEE (W2) -
& E%) = [((W2-W1) /W] X 100

5. EBEZMIE

FIFE B2-£5F (Parr 6200 Calorimeter » Illinois » USA ) %585 ( Standard 1108
Oxygen Bomb ) HCHIEZE - HISHUER HAEREE
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(=) HbaH e 2 RS T
sl B & S A EE HIAGE (Body weight » BW) KB4 flfHEREE
(Feed intake » FI) » 3f7 5 H )l ###422 (Feed conversionrate » FCR ) K ASIMEE (Body
weight gain » BWG ) FEARMR - slBaHiEPER SOk g EoE T2 -
() s & 2 MR PEAR AT
1 MRERSE
aEBAE R I% - TEEIEENL 2 & - R THAA AL 4 & - FIBRMST E DOARE IR E T PRI
8 mL - WEEZ MRERGLLLKE (0°C) fR{F > BB se 2 - RAMR R S DA 2R
HE % 3000g HiECs 10 738 - FTERAERA EBIUER - friF (FEER PR R
) FrE—2 oA -
SHNLNERTE (& EDTA-K2 HUAER]) 72 55— & ks LU ARER 1 3 mL - Y& 2 i
ERanLLKE (0°C)  PRIFFRAE— i iikET# (CBC/DC) -
2. MRAAEZ 1T
MEE R HEIMmE AL (SYNCHRON System » Beckman Coulter Inc.
Galway * Ireland ) - /= PR E4H I E 48 85 H'E ( Total protein » TP ) ~ 4w EEES ( Alkaline
phosphatase » ALK-P ) ~ Bk eafigsiE 2 FLfif ( Glutamic oxaloacetic transaminase » GOT ) ~ 75
BERAHIES ( Glutamic pyruvic transaminase » GPT) SEIRe.2 £ (L4 -
(h) &atooth
RelEaik 5t 2@ E &S5t (Randomized Complete Block Design » RCBD ) » &
SERPRAEET 0T &4t (Statistical Analysis System > SAS - 8.02 jiit) ELAGHEI THUR
ot PL—RR &R MR ERE=0 ( General Linear Model Procedure * GLM ) #1787 7747 » il
LLBIET B 2 X N2 7% (Duncan’s New Multiple Range Test ) EE# 5 sl BE ]2 72 5
M (p<0.05) -

2 ~ GRS R
— ~ Ry - foky Z oy oot
=3 R AR BB 2 s E My A Rk B AT - RIBIH I AR kiR '8 ~ AHHE
W15 s pe & BRR - SeRiHIB TR - SRIEH Y 25 '8 2 247 28-65% (Calvertetal., 1971;
Gado et al., 1982; Atteh and Ologbenla, 1993; Ogunji et al., 2008b ) » ZZHEEH KR THYAR[E »
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ATRE A IR - YA e ~ RS ~ AN L7 =R [E75 2= 52( Teotia and Miller,
1994; Fasakin et al., 2003, Teguia, 2005; Ogunji et al., 2008a ) -

% 3. R MEHERA Y K Sy Ry A

Table 3. The composition of maggot meal and fish meal

e Koy HEAE FEAER HHRE
= % % % (kcal/kg)
Fish meal 7.40 69.47 19.41 4976.93
Maggot meal 10.07 34.40 12.43 4481.90

— - BRI R A AR B

% 4 B R EIEEGISRBALI LA Sk S B S8 - 15 3 WIS > SORBHTID LA
BV TR RS DL O 2 25%B AR » SO% » TS RISE RIS » 241478
B E . 3 R R LB U TS% T » 25% R » S U RIS -
S R 5 D) S MBI B SO%R + U O R 25% K » LR TS% RS - 5
YUGHTTE SR - 5 BISFHTE RSB IR ) T5Y%0 - BEEEHEUA 0 K 25%
(P<0.05) = TifTRHIR LUSBBIERIUR 0 B SO%IERLIS » 25 + 100% %0 » TS%EEE
R A4E (P<0.05) - BEBRHARE & L AR 83E T -

GHR A RIS A BB M SR S R S MBeNS - A RAMER
ZHHRIER CRIENN - PLAE L8 Despines and Axtell (1995) Z4EFARML - HER B &SR
ARBEOELF SR EHBEOM IS - 16 3 I - RIFME AR S g S
R B NG RS R (6 S RS » SR TR T - SRE AR
VAL LABEE R 45 Calvert (1977) R Atteh and Ologbenla (1993 ) %375
LR IR P AL I TR A -

=~ SRR B B N ER MR IR 2 R 2

SRR Uk B B A B MR IR Z P BR S Fis - XS TR A (U 2 &
7~ BRENGEYERE - SBIH B CERE B R T > Z AR eR Do U
WER AR 2 BB - SCRE RN T AR TR DI S A g i B N BRI IS R
/RS GOT ~ GPT fe# A EURZEN AT B m Z151% > 1T ALP JEME i) (E RATHE R
WL (B30 1996) SUE MRS IE=IHBIR A REET - BT sE A AT iEseRG
ZJ&. °
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4. FUBMBH R B QR RERE 2

Table 4. Effect of maggot meal replacing fish meal on growth performance of broilers.

HH 0 25 50 75 100 SEM
% fish meal replaced by maggot meal

3 i e (kg/bird) 0.77 0.77 0.75 0.74 0.73 0.12
3 i & & (kg/bird) 1.12 1.11 1.13 1.12 1.13 0.16
5 i pE s & (ke/bird) 1.48 1.48 1.51 1.46 1.47 0.25
5 B8 (kg/bird) 2.56° 2.57° 2.61% 2.78° 2.66% 0.37
5 G R 1.72¢ 1.75% 1.72¢ 1.922 1.82° 0.01
TETHR (%) 0 0 0 0 0 0

¢ 5] 51 S HEME B R SAE [E SRR R R (P<0.05))

abc Means within a row with different superscripts differ significantly (P < 0.05)

BLERReS R > A FEIELOIZR MRy LAk 3 3 N ZEMR GOT ~ GPT k¢ ALP 17275
BE AR -

MR EAEEAGERNZER - MEM pH DifE - P HEARMASIIE &
RAHEHE - BAGERIZER - Ein5 - JRESRIEAER - IHaEAEHEE - PO
fPTEEFERE (A% > 1996) - HEHRBERE SEE > AJREZRERK - HillEAE
EEEPE (FF - 1978) - KEBRGREN  oEASHEILA#EER  BREAT
RE BRI U AR 25%EFRE m Y EUR 75% (P<0.05) - 53 (1996) 24
iz S HEANEEL BEREE TR R 1.4-2.2 g/dL F 2.6-4.4 g/dL > 32 8 HEHA
SEHHEE 2 HEB R EIEEE - mEitias 10 REgERREERK > IgEE
ithasd s - AEONERE/MHBAES (% > 1978; Morgan et al., 1972; Atwal et al,
1964) - HULEBRERRE - SEHERA R S BiRICREZRGER - BEERR K%
RGNE I B i -

VO~ SRAEEELE Ay B Ry B B AL M BR MR Z 228

SR ARE B 7y B ey 6 2 BRI BR VIR 2 2 B EE RANEE 6 Ao - 4LIMER & A MmAL
2 ERE SR SRR o A2 S AG HMATHY > ALBRER ViE R i > 3 hOEF A
T Ry &L BRI 2 RE S ME 5 AL RS2 th ol 1 2 AL R M BkE A &S SRy
LHINRE SR IEER T B S A 2 S AG Y S B0 AL AT ZRIB DI SHakml Erdhas
SHEE © MALZRIRERZ BB ANNMALR R AR R R 4LMEKE 77EL -
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EEIME - 40K ~ MALER M ERBESTREEK - HZ2H P4mkinesx - Y
LLIMERATE P MER AL ZRE n[ & IMEA I - TREERA - I - AEEE D
Tl AFESL I ERAERRATE 8 > DU T o & Z EREHIRAE - ANEAFELLMEK ~ MALER ~ ME
-~ PHEALMERIMEER ~ PHEALMBRERE ~ P MERMALRIRES - SRR U A
WO S ARE AR NN & 2 25 WALMBR R R — 2 o

eI GAHE R NN Z B K 3 A FEAT BRI R B2 28 Hh4S SRR Awoniyi et al.(2004)

BT ES -

5. FRUENELE Ry B sl ¥ B A EEITR MR Z s

Table 5. Effect of maggot meal replacing fish meal on blood characteristics of broilers.

HH 0 25 50 75 100 SEM
% fish meal replaced by maggot meal

%(Eﬁéﬁfﬂff%ﬁ“ﬁﬂ 206.75 329.00  262.75  187.25  183.50 66.22
Pﬁiﬁfﬁf@i&% 3.75 4.25 4.75 4.25 4.25 0.32
Eﬁ?ﬁﬁL 1904 1825 1672 1601 1282 474
E(%LE']” il 1.0 1.0 1.0 1.0 1.0 0

ﬂfﬁ% ) gldL 1.63% 2.05° 1.58% 1.33° 1.58% 0.17
é%ﬁ%;@ 2.63% 3.05° 2.58% 2.33 2.58% 0.17

® [EF1 P E AR R A E DS R R A R (P<0.05) «

% Means within a row with different superscripts differ significantly (P < 0.05).

% 6. FUBHAMY AU by B 0 A REALIMBR MR 2 2

Table 6. Effect of maggot meal replacing fish meal on erythrocyte characteristics in broilers

TEHH 0 25 50 75 100 SEM
% fish meal replaced by maggot meal
47 L Ek 2.15 1.82 2.01 2.03 1.99 0.12
m 4r = 7.83 6.48 7.40 7.30 7.40 0.44
RS 29.70 25.18 28.65 28.18 28.35 1.78
SEH4T MBS 36.58 35.58 36.40 36.00 37.30 0.47
4T mER 138.30 138.88 140.73 139.03 143.03 2.66
Bk 26.48 25.65 25.88 25.90 26.08 0.39
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B~ &hom

A GEEEEUR - HINHE 3 BT S MR Ry BV Sy B H ARSI R B 8
ERABIE AR o 5 IR - FUBHEI N B AR B NI AR AR
PREE DAGKIBRE ) HUAC S 75% g =R B IREE (P<0.05) ; Gt a7y » Rl
3 HTEUA QR 22 S0%IT RS 72 5 - MR MSIR YT - SR A Sk 6 5 A R TR
2 GOT ~ GPT ~ ALP JALIMMERMIR S i THAH B i 2 7 52 -

&re EAABRGE REUR o KR BEMERE R IS 2 A AR o RIS AU sk 2
50% > H¥E AEEA RMREAMUR IR A R -

S

FOKI ~ SRR - MO S4mEE © 1996 - HXEEEIRMUR AL - ST AL -

PRE - LEEE - HEE - FERE - BBE - RESwE - 1978 - ZEAHEE - HiEEF L
it -
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