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Effects of Feeding Earthworm Meal on the Meat Safety and
Performance of Broiler Chicks

Son, Jang-Ho

This study was conducted to evaluate effects of feeding earthworm meal on the
meat safety and performance of broiler chicks. A total of 60 broiler chicks at 7
days of age were fed the commercial diet and water until 47 days of age,
earthworm meal divided into three treatments, 0% (control), 0.4% (treatment-1) and
0.6% (treatment-2) of dry earthworm meal. The body weight gain and feed/gain
tend to be increase fed a 0.4 to 0.6% than 0% of earthworm meal. The effects
tended to be higher in 0.4% than 0.6% of earthworm meal. As, Cd, Cr, Hg and Pb
were detected at level of 4.41, 1.23, 1.18, 0.00 and 3.39ppm in earthworm meal,
respectively, but those were not detected in the chicken meat (breast and thigh
meat). It was assumed that supplementing 0.4% of earthworm meal in the broiler

diet, improved the performance of broiler chicks and it still did not affect meat
safety.

Key words : broiler chicks, earthworm meal, meat safety, performance of broiler
chicks
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SFa0FY A&EH F1E4E el 9len o] I A BED A&H
A FHANT(EESIEA, 2002). 20068 = FW] F4HH 9] FANYL 1029 o] ¢
guztel Y 449 13 A= AXEP o, ALY 7|E 100 FLEFF 1S4
A HEo] 7] BEE AASY FY FAARE FEAL R HFe] ¥3€ ¢ U
(HBFAZ 3, 2005). 1M FHe) FFaH F7Hs £4 EFH FuU9] AYU4F I7ME
olojA ZIEALE A g3, FERIIE QAT f7IZHVIEY HAFE T F1HA
#7188 71E9 84 AA AN PHE Zo| nes oA od Fiojrt

HZ 7EER 9 22 A718EHE AYH L I HFoE ATFHAAL YA
Tk(el, 2007), 712H o2 e ARG B AR F o]AHA LF Do) HL e
2 ASHE 8% . Aol 4% f714 HE AHPEe 14 HVE A
g F3E & Qe AR} P edo] glon, RiEd tid Aol wot 7714
H71E AgE Ud F /P8 874 138 P oz 21417100 vkAQl dAo] JgEE
EolE fdEo] oA =& 7o) A&AA IT7E A3 U= A olt(ol, 1995). A
AAF R RAFolE o] &3le Aol T AFGECERE Q14 HoA, A 308 H=HE
FABA A H 1L S Aol Fago] 2004d 28 FHF oA stz A
5 34 A oF 2009 A o] AHSEIL e AR getH T TS, 2006). HS
o] Agole F& 1 AAt @A-ALe] HAFAZ APo] A& HE/W & @Hd
2 T4(Mclnroy, 1971; Hilton, 1983)E 014 X|&o] A7} 2 ¢kE, SAE, FolAs 2 W
Al AellA olm o] §E oA 1 A} HIole A HolE o] & YAE AR AYoR9
7FeAol A&H LR AFE A &3 2(2003) D (2003, 2004) SAI9) AFdA o] LA
Fo| Aol 29 AVl FAF R 4Fge] F7 9 G335 A 24 AH 23
2] 7heAd& Rustglen, HEol A9 73 B 438E MAANAAM 4357 9 &
F(moulting) ¥ A S EFFQ AFA A7} S 2y 23U FUAHIE
OrEER ¥ 2 EFSY fU1EY HF A6 He Aol B #fiFISY F
Z o] K 31(Stoewsand, 1986; Scheuhammer, 2003; Carpene, 2005; 3B} &, 2005) o] A
AHolE ALES Fo 2 dojd F Sl YA AHEQ AAA EAE A 7HsAo] AA
o2, & A7 APlE ARIE AR Al oM falFFSed g 4A
A& AEVZ .
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1) BAMSE 4 AIEANR

B dFoA=E 7 98 e $A Arbor Acre Broiler F7H8 3 605 370 & 8] Fol] 49k o
2 FASAY D Gnx3txdr). N 2ARE S44-05E Y32 A (0~3F)E 29HE 21.0%,
ME 3,200 kcalkg AIREE, F7)4~75)E Z9WA 19.0%, ME 3,270 kcalkg FF2 ALEE
o3t tHTable 1). AETFE dET, T 1 € 28 FESS Zzhe] X773 2054
Hi A 3F A T

Table 1. Ingredient composition of basal diet for starter and finisher of broiler chicks.

Ingredients Starter Finisher

Com 46.31 61.33
Soybean meal 36.04 30.22
Wheat bran 10.00 3.00
Soybean oil 432 1.12
Dicalcium phosphate 1.16 1.62
Limestone 1.40 1.07
Fish meal 1.00
Common salt 0.40 0.40
DL-methionine 0.16 0.05
Vitamin premix’' 0.10 0.10
Mineral premix’ 0.10 0.10
Total 100.00 100.00

Chemical composition Starter Finisher
ME(kcal/g) 3.200 3.200
Crude protein( %) 21.00 19.00
Choline( %) 1.395 1.274
Methionine( %) 0.501 0.390
Met+Cys(%) 0.831 0.699
Lysine( %) 1.179 1.084

' Vitamin premix provides the followings (mg) per kg of diet: vitamin A, 5,500IU; vitamin, D3, 1,100ICU;
vitamin E, 10IU; riboflavin, 4.4; vitaminB12, 12; nicotinic acid, 44; menadione, 1.1; biotin, 0.11; thiamin,
2.2; ethoxyquin, 125.

* Mineral premix provides the mg per kg of diet: Mn, 80mg; Zn, 60mg; Fe, 40mg; Cu, 4.5mg; Co, 1.0mg;
I, 0.5mg; Se, 0.15mg.
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HEzTE 71 Z2ARTHE FA939 3, AT 12 A ED 04% H7E AT 28 AH
o] £ 0.6%E F7/FFA3IAth. A/ AFols AYEE W edTFaU AFHo] ¢
Ao A AIE GAAHBERE oA Aoz X o] A4de] ol & AFo] Hol
BAAEE F47edTAA A E EE L AEL6:2: 282 EFST ©, &
5L A viFARE AMEE Fiol & 70 % AEE AA ST ok B Al A
H APols H& &5 AHol(Lumbricus rubellus)E A olo} dut A& I ojm el Z
Al

d& Table 29 YR}

Table 2. Chemical composition and amino acid contents of EW.

Item Earth worm
Chemical composition

Moisture (%) 72.3

Ether extract (%) 16.0°
Crude Protein(N%6.25%) 62.7°
Crude Ash (%) . 14.8°

Amino acid contents (%)

Aspartic acid 10.74
Threonine 440
Serine 3.78
Glutamic acid 15.28
Glycine 6.32
Alanine 8.71
Valine 8.06
Isoleucine 6.70
Leucine 10.70
Tyrosine 3.44
Phenylalanine 5.06
Lysine 6.87
Histidine 2.57
Arginine 5.32
Cystine 0.94
Methionine 1.11

°All values are expressed on a dry matter basis.

SAAY AMdEE = 2443 AF5E AFSAY, E3HE vig] $AY 2om AE 2Y
BHAH75%90cm)oll 8313 ALE 2 & AFFA AFoH Jg AgHEE 9wl &
AAFA Aol Z5HH T}
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3) U= X|Ho|RL M=

Aol FAAAM HHP NPolE 70~80C FE] 259 5~102 A= HAAA F,
Aol EIF AHIE =XIAH, AL 34N AE FX) AA FEL AAANAD. o
Y FRA A AFolE MHIAHRH o9 A Ho] Ho] & EHEE £a). o]F 50T
AEE 257t 3R Azx7|oA 14X ol A% A F, Brlol B4 F 24 o
AEA7} e o] g3t
2. A%

1) 7IZAE ¢ MAX|Zol2| YUME 2A U ofn| it =N ZA}

712AtE 9 7o) Be] UukE-S AO.ACH1996) &5t E43lg .o, RFo)
A2A Y oluste] FFL Bty st AxE &4 A 0.1g AES Glass wbedl
A3 A3t 6N 4 25miH & FUSIL g FAFA L vWEG F 150C Y MR
3 A (Pico-Tag workstation, Waters iit)ol A 147t 7GR AATH 7R A889 2
EE 7.5M NaOHEH o2 F3}3l31, 0.2M Sodium citrate loading buffer(pH 2.2)ZX UF
Fo2 AP T 0.22un Membrane filter2 7§ AL ol A FFL AFYo = 31y
2.1, Sodium type®] Ionexchange column® 333 HPLCE o] 835t Z+ Alg <] ofu]=4t
FFE 7RG =3 "olu| =249 Chemical scores Sheffner(1967)2) ¥Hgoll whakA 4+
234 olw 9 olmiAt £4-& % HPLCS 7L Table 39 YeERSIY.

¢

Table 3. Condition of HPLC for amino acids analysis.

Instrument Water Model 510
Column Amino acid analysis column(25cmx0.46¢cm ID)
Injection Volummn 20pl
Flow rate 0.4ml/min
Detector Fluorescence, Water Model 420-AC
e - o 20

2) ABYRE, SHZ Y AlRQTE

653t F AMFARZIT T F 18] F 73(AFA 18] E§hol AAA 2L AKA
OA 308N ABAHAZTH SAFE FHFULH, AR TES ABRAHATE SAFL
E WrolA Axtstait
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3) XHo| BX % Al ¥ & MUEFS| Fall As, Cd, Cr, Hg & Pbe| &E 24
As, Cd, Cr, Hg 2 Pb ¥4& 314 Nahm(1992)0] oJ3lA BR3E Wy o2 A #A
< AN ¥, Cd, Cr ¥ Pbe YAFFEF3F =7 (Atomic absorption spectrophotography, AAS,
Varian, SpectrAA-200HT, USA)Z, As ¥ Hge = AT Fet=ul 9AE%33 =4(Induc-
tively Coupled Plasma Atomic Emission Spectrometer, ICP-AES, Varian, LibertyOseries II, USA)
A

3. EAIEH
Alg 2 B4 5& T4 dolW HFHEL SAS package(1996)2] GLM procedure 2. #4F

¥4& A A8, Duncan®] New multiple range testS ©]-83tlA Fo44d HAE A
Th(Steel3} Torrie, 1980).

m. Z= « ¥

Table 4. Effect of feeding EWM supplementation on body weight gain feed intake and
feed/gain in the broiler during Tweeks periods.

Item Weight gain (g) Feed intake (g) Feed/ Gain Mortality (%)

(2"~3" week)

Control 653.4 995.2 1.52 0.00
Treatment-1' 698.5 1,060.0 1.52 0.00
Treatment-2> 709.6 1,100.1 1.55 0.00

SEM 29.4 62.1 0.05 0.00

(4"™~7" week)

Control 1,404.3 3,240.0 2.31 0.00
Treatment-1' 1,480.2 3,350.0 2.26 ' 0.00
Treatment-2° 1,5320 . 3,458.8 2.26 0.00

SEM 69.6 517 0.11 0.00

(2"~7™ week)

Control 2,057.7 4,235.2 2.06 0.00
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Item Weight gain (g) Feed intake (g) Feed/ Gain Mortality (%)
Treatment-1' 2,178.7 4,410.0 2.01 0.00
Treatment-2° 2,241.6 4,558.9 2.03 0.00

SEM 64.12 82.44 0.03 0.00

1. Treatment 1 : 0.4% earthworm addition.
2. Treatment 1 : 0.6% earthworm addition.
Values are means.

&£ 22003) 2 FAAEANA AE AFHIED 02~04% H7tE AR 7134 F1L
BE, 53] 04%9 Ax APo|BL A/l AEFY 2aid 42388 AIAAA FA|
FE AANZ 7HsAdol USE RusiRth B dFdAE SAAS QoA Az AR
ol BT 0.4~0.6%F Ao zA Fe N APAY AR tjEA Boh E&Fd F7}
FEE THINE 2 o7t Atk & 4= QUth Table 4] UYERE £ A AFHE A=
Aol BT 04-06% F7t= 2T visia ARMAE 271 9 AR 588 ANAAT
t Aol 9AHNeH, O AdE AR AP BY 04% AT 0.6% ARG =
A YehdE 24 ge) AFHAT Ax AP0 RTe ANE AT AREES NS A5
A7l B}, AL 37190 4~7F AlojollA FEEA UElgTh o] dds Fo] 1
(£ £, 2003)8 A= AP ETD 04%2] AVE AT A8HFATF 571 R ARTY =
& 9 2aWde] 4389 FI7 ARE L) AHOR oA FAY FAFE =
[ote Aotz AU w7k o} B 72l (homed frog) YA BAH I
A BEE 13 u) N ®R¥ A87 73 A& o] % (Grayson, 2005), 7] A5l
A AFo] Bdo] A5 d FFYOE HEo| EUHE Orozco Almanza(1988)2] Z24s}
= X3 BYIE §A ASA AFo|7t Ayt duheE Bis 48 AR
E3 AFoth

Table 5. Heavy metal concentrations of EWM, Meat, Liver and Kidney.

Traits As Cd Cr Hg Pb
EWM 441 1.23 1.18 ND 3.39
0.0% ND ND ND ND ND

Brest 0.4%

g
&
%
5
5

0.6%

3
8
3
g
3
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Traits As cd Cr Hg Pb
0.0% ND ND ND ND ND

Thigh | 0.4% ND ND ND ND ND
0.6% ND ND ND ND ND

0.0% ND ND ND ND Tr

Liver | 04% 0.21 031 0.21 ND 032
0.6% 0.78 0.22 0.96 ND 1.02

0.0% Tr ND Tr ND Tr
Kidney | 0.4% 0.48 1.67 0.64 ND 1.92
0.6% 0.81 1.32 1.12 ND 2.00

FEoL 22005)% 7HEMAEE FF 9 widxAd ©E Aol 453 BYE A
g ATl &5 FEAAT As, 36.00ppm, Cd 1,45ppm, Cr, 19.40ppm X Pb, 13.25ppm©]
ASHUYIL Bdqt 7H5o] oju @ RojjA A4td ASE AHSAERA APo)7) o
| B30 eHASA wEtA 3459 AE A= 29 & YA, EY F f71
E EE #7148 H71EY AT AnA AFPole B Fole TS50 £3H0A /1A
< o2 ATAREL A FE3 o YA AY. A7) AESE EYS
pb &Zo] 19ppm¥Y A5 A FolY & FolE PbY FFol H 1 865ppm7tA S oAk
+ ZAHR 3(Scheuhammer 5, 2003)9} ¢8| L 9E EY S NPo|E F2og Av)
t BEsts =2 M(Woodcock)e] A710A FF40] £HE 7PsAE BIE U THCarpene
T, 2005). §3] AHo)E F4 07 = okPe ZF(Woodcock)d] A9, Cde AF, Cu
R Fex PR F2 F2 o] HW(Carpene &, 2005), Pb= W Fo] @o| =3 HAtkScheu-
hammer &, 2003)= Ri7l Qlon, A HAA = $F45Y 42 ¥A3FY F245%9 3
()2 3BBAZ ALEE & 5 Aok T Stoewsand 5(1986)2 Cd 3ppmo] HEH Efo|
A AESD ARGl wFE AR PE JVIFLE 60% AE WA 657 9% A
g o delXes vl AEHA AUthE B9 £2006)9) AFA Y 557 E9 X Fo)
Y 02~0.6%2 T2 dA9| AT tBAM dFd B FFE0] HE2HA gyUvn
HESHT. & Agd o] &8 A= Aol 712t B2 FE AS, Cd, Cr @ Pb7} 2+
2} 441, 1.23, 1.18 2 339ppmo] AEH AL, 21U} AZ AFGo| BT 04-0.6%S 6327 F
A% A9 71EST dESAAE oA AT 471 3l 2245 AR Lot
I3y A AF 2 AFNME AT AFE 71 Ads ol AT A2 AFGolR
9 6578 FHE AdA 2FY FFEHo] HEHUTKTable 5).
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Aedoz 2 A7 Ane SAMNSNM AR Fol 04%] AZ AYolBTe A
e fA AAA AN AN $AY S B UE 2% Fole Aole] &F ¥
#2 7540l e B4 3340 48R geoe Ade AU,

N.X 2

2 AFs Aol 2L L ASe] A B SAQ A v TS 2A
8171 AsA AAEAT F 6059 798 SAC NFo] BT 0%(NET), 02% 2L 04%
E AV ARE FAEY 73 AL AAEA

Aol ED 04-0.6% H7h= th2Tol visiA ABAHAF 57 2 AR &S NAAIE
B%e] QFEHULH, 1 B A= AT 04% H77F 0.6% A7MTRY EA UE

e Aol ARHUT AE AFolEee] AR QY ARHEY AMe ASAs|ET
A $7190 473 Aelol ] FREA Ve, Aol RBEWM) 59 As, Cd, Cr, Hg 2 Pb
T 47t 441, 123, 118, 0.00 2 3.39ppm HAESHJAD, AS Fos AEIA Ly

ZEHo 2 §A 04% AHOIELHEWMS Frke A9 A AN R A%y ¢
AQdE A7 g1& 7ol 13"
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