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Effects of Earthworm Meal Supplementation on the Performance of Broiler Chickens

Son, Jang-Ho* - Jo, lk-Hwan**

(8 #)
ABSTRACT 0 2% 2 23
1.4 & V.3 g
I. A2 2 2y A8y

A study was conducted to investigate the effect of supplementing
earthworm meal on the growth performance and nutrient digestibility of feed in
broiler chicks. A total of 120 broiler chicks at 7 days of age were fed the
experimental diets containing 0%(Control), 0.2% and 0.4% of earthworm meal
for 6 weeks.

When fed on both starter and finisher diets, the body weight gain and
amount of feed intake were significantly higher (P<0.05) in the chicks fed 0.4%
of earthworm meal than those fed 0% and 0.2% of earthworm meal. There
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were no significantly differences in feed conversion ratio and mortality among
the treatments. When fed on both starter and finisher diets, digestibility of dry
matter of feed was not affected by the dietary treatment, but crude fat and
crude ash digestibilities of feed were tend to increased in chicks fed earthworm
meal Digestibility of crude protein of ‘eed in chicks fed 04% of earthworm
meal was significantly(P<0.05) improved as compared with those in 0.2% or
control group.

These results indicated that the dietary supplementations of 0.4%
earthworm meal were effective in improve digestibility of crude protein of diet
resulted improved broiler performance ir. broiler chicks.

Key Words : Broiler chicks, earthworm meal, growth performance,
nutrient digestibility

I.A &

Aol & o]&atE: AFo] AL AYLS A ARJEorR U4FHOA, A AAFLE A
Yol TLH AIYESo &5 vehdx Ad(, 2001 H, 2001 : Sherman-Huntoon,
2001). XFol7} GLH = twAQ 7NEREd de, 3, F4, AGFE 2 AF 98
=9 e S 4= YA, 2001 ; A o], 2001 : A, 2001 ; Sherman-Huntoon, 2001).
E3] 713 SU1E, S48 297, A &dA, 24 g ¢ AY §F A A4
BA7)1&dE APol A7t EYHO $AUFAME XFPolg BEH SRFAFE
A7 @ EXV} o]2oA 1 Qe AAoth =F HA SveelA YAEHE APole
frEo) FAn 7], Fo|F Ho] R BB wFH UvHZ T, 2000 : H# °l, 200
1: 3, 2001).

8 APo|Z FLEFH 4714 WNE AATEL 7714 sVE A ¥ 24E F 3
L AgAQ Ao gou, BAEd dg Aol wol #7143 H/E AEE P
W 2 b8 3AAAQ o 21470 HFAQ Ae] JUEHE EolE #YH
A3 gek(o] 1995 = ¥, 1996). tSo] Adole F& 1 AArt 9¥d - A9 A
A2 AFo] BAE 299A F5Fo) 60% °1FoE, B§ET JFE AFe= AYole
&2 04g AXS Hols AFsT & vl A Aozt Az 3,000~5,0007H]9) W
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o] 7Hs3ttH Guerrero, 1983).

seUtA Yase S48 AZESFS 9 115,000m° 2 (8%, 20000, <27
A FH9 HADE FFolA vl$ F2T% BES AXNPY 4] dAe] EFq 2 YEehy
ZPE A #7148 34 WI1EL 93 A AYoE F9 gz §L4Y £ U
oA S S A o, RILY] A FHIE dHo] d=zE ¥ Aoz JY"Hg wIA
AFE FELS Yoz 3o Ak AHolE AlgAhe R o QYA AHYol& 75
AR 2 B4t A4S AESFIR A Agito] AxA o] EHg UFF Hvisty
A9 Qe AES}U

e

0. As ¢ uhy

1. SAEE, MEME, AMdEE & AELA

B g 749#39 |4 Arbor Acre Broiler 783 120908 370 Aol 4uk
B0 FASAY ZIRAIEE Se4-UFE 4FE AZ(0~3F)= 299F 210 %,
ME 3,200kcal/kg AR E, F71(4~73)c 2993 190 %, ME 3,270ki/ke=39] AL
£ F93d(Table 1). AFTE =7, AT+ 1 ¥ 22 FE3}o e A+ 7
3044 wj=] 3 tH Table 2).

Q2T E 71ZAE TS FA9%NT, AT 12 APl 8T 0.2% A7 A+ 2+ AF
o] % 04%E A7t - Fsdch. A7E AFele AAEE EWedTFad AR
FAFNM AaE AAA P2 Y PolF Fog AFo] it ojg&d A7 o] Yol
BARE FA7|eATa0N AU 8, EF R ALE 6:2:22 EFRYG. G, &
o= AL vigA 2 ARSE el ¢ 70 % BEE AAS A o
B A9 -8 Aol %9 A% ol(Eisenia foetida)2 AFolo] 4wt A& &
oln| At 24 Table 39} JehiUTh

FAAY AgHEE 24AT FTE AN HA] #4833 Al 9 B ARSF
AlFen ZlgdE s ZAEE FA7EAFA Pyl Fdoh

0.

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

Ingredients Starter Finisher
Corn 46.31 61.33
Soybean meal 36.04 30.22
Wheat bran 10.00 3.00
Soybean ail 4.32 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(%) 21.000 19.000
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 5,500 IU : vitamin D3
1,100 U : vitamin E 10 IU ; riboflavin 4.4 ; vitamin B12 12 : nicotinic acid 44 : menadione 1.1
biotin 0.11 ; thiamin 2.2 ; ethoxyquin 125.

2 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.

Table 2. Experimental design on the effect of spent bleaching clay on the performance

of broilers.
Treatment
ftem Control 0.2 0.4
Commercial concentrate(%)* 100.0 99.8 99.6
Erathworm meal%)* - 0.2 0.4
No. of replication 4.0 4.0 4.0
Bird/replication 10.0 10.0 10.0

2 All values are expressed on as fed basis.
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Table 3. Chemical composition and amino acid contents of earthworm.

ftem Earthworm
Chemical composition
Moisture(%) 72.3
Ether extract(%) 16.0°
Crude Protein(N x6.25%) 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.

2. ZAES

1) 7IZAE ¥ AXZ0lel YHYE B4 Y ojojzdt ZY FAL

712 AR € Aol B YutdES A0.A.CH(199)4 28 EAsgen, A
of AMzAWY opviite] FFE B4 HAstd, AxH &4 A8 01g AXE Glass
tubeo] W3] Azt 6N g4 25mIA S Ut AU} ALEAE HES F 150C
9} 7}4-E# A (Pico-Tag workstation, Waters iit)olA 1A1ZF 7t AR 7Mey
g Aggde WYE 75M NaOHE&d e Z338t1, 0.2M Sodium citrate loading
buffer(pH 2.2)24 dA%Fo =z AR ¥ (.22m Membrane filter2 «#3 AL ojn]
X3 AFg ANgdez dgem, Sodium typed Ionexchange columne #Z&st
HPLCE ol£38te 2z Adq9 opn i dg3e Fatglvh. =3 "olw|2te] Chemical

e
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scorex= Sheffner(1967)8] ol wEbd A&t olmje] ojujyA BAS 9%
HPLCS =72 Table 49] JYehigth

Table 4. Condition of HPLC for amino acids analysis.

Instrument Water Model 510
Column Amino acid analysis column(25cm x0.46em ID)
Injection Volumn 20
Flow rate 0.4ml/min
Detector Fluorescence, Water Model 420~AC
. Buffer A : Sodium citrate pH 3.05
Mobile phase Buffer B : Sodium nitrate pH 9.?30

2) AlBNSY. ZHE U AlZReTE

677te) & AW/ B¢ F 18 £ 78N 13 T o) AAN 2L AZHLA 9
Aol AsARLT AL 2RAG oM, ABLTEL ARYATE FAToE Uy
oM AN,

3) THAIAIE ¥ Y2 018 4318

AP AZAsFY FEGRF)F € IVAEFY FEIF)FE, HAA A (50%50
x50cm)o] M F o £45 F 5UNS JuNPE AR F 29T A MEE
2 A3 P o4& FIAUL oW AHT WMEEL 4L A 20T 3
3o B3 F AurEA e AAHAT A WAES AR WAL dAFelA el v
2 HAE Pz dgen, B HE AE 2 AERAY 59 FUE H2HEA
L HjRAE 2SS A 55TE AAY Azl 48A7 AxdFE A F 1xAE
M3t 298 WE(A0.AC, 1996) o2 B3,

£oal o

rﬁ

3. EH=EA

AP 2 2N =2 E3x dojA AAEL SAS package(2000)¢] GLM procedure
2 BARAMS AAEF, Duncan® New multiple range testE ol &3tadA {94 &
AL AA A H Steeld Torrie, 1980).
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1. X0l AP} FH S My jxi= Hak

Aol £F A77b SAY A viAE 4FE 7N HAst] SA ARl dz
T AFol EIL 02% B 04% +E22 FA7IAS o FAF ASHAF 2 /88
&% Table 59 Jehligich

Table 5. Effect of feeding Erathowm meal supplementation on body weight gain feed intake
and feed/gain in the broiler during 7weeks periods.

[nitial Final Weight Feed . Mortality
Item weight(g) | weight(g) gain(g) intake(g) Feed/ Gain (%)
(2nd~3rd week)

Control 177.1 828.7a 651.6b 977.4b 1.50 0.01
0.2 171.2 865.9ab 694.7ab| 1,055.9ab 1.52 0.01
0.4 170.7 887.4b 716.7a 1,096.6a 1.53 0.01

SEM 11.2 28.7 22.3 37.9 0.03 0.01
(4th~7th week)

Control 828.7a 2,211.9a 1,383.2¢ 3,170.3¢ 2.29 0.03
0.2 865.9ab | 2,332.8ab| 1,466.9b 3,367.2b 2.29 0.02
0.4 887.4b 2,506.2b 1,618.8a 3,555.7a 2.20 0.02

SEM 28.7 67.7 319 35.3 0.06 0.01
(2nd~7th week)

Control 177.1 2,211.9 2,063.8¢ 4,147.7¢ 2.01 0.04
0.2 171.2 2,332.8 2,191.6b 4,423.1b 2.02 0.03
0.4 170.7 2,506.2 2,365.5a 4,652.3a 1.97 0.03

SEM 11.2 54.9 52.4 62.4 0.04 0.01

Values are means, a, b, ¢ ; P<0.05.

A A7) 253(2~3)8 FAFE AFo] I Frlol we} St A APe] I
04% J7H7F FA7A gz vEA fo8A S7FATH(PL0.05). 88 AHRAF
ZFx SAFH 2L AYS dEhie] AFo] ¥ 04% I7HrE F3A7Q dizTel ¥
g4 frefstAl F7FeTH(PL0.05).

) 4FTU~1) SANSZIE Foe ARl U] UMY ¥ A7 23T
(2~3F)20 o FHA e AT R ABAATS APl R 02% AT R
04% A7F 33 FAZFA dz7o vEgM F8A FHERA LA (PL0.05), d89
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Ago] B 04% A7} 0.2% A7 Bobs 593 EoH(PL0.05).

657t SA AIYAE A/NR2~TF)ES FAF L ARAHAAFE ARl 21U
At BE F7te AAHY 04% A7 FE7MA d2Tol viEA AlsE 10.8%
o 9a(PL0.05), ZAFL T 146%(P€0.05) o At Aoz Yeht, &A AIIANH
AN 2~TF)ES AR LTFES Aol B Aste BE F9g Aole AAFHAA 9
At} g0l A ARV F AHo] B BE TEHE Aoz AAHA gt

19709t SolA BuH7) AFAZ AFo|o FE Ags AT 434Ut /FERE o
250 AAFYH Harwood, 1976 ; Harwood$} Sabine, 1978 : Mekada %5, 1979
Taboga, 1980 ; Yoshidat Hoshii, 1978). &8 23¢] Ago] Ba A7 s,
SAALRY] APo] BT 75%F oJF 8.0% A7 AR SAQ FAFS 13% A
A Aoz nuse] ItH(A, 2001). ol AHel BAE AE/M 22 19¥d=
T4 HU7) vroz Alg=H(Sabine, 1988), A MAH o=z KA dig g F A
FHo] SAAEFY d%a YL F olFoAUE A AT, E AT
AGo] Bt 04% A7FFAAN TR gz vlsjA Yaade] ol ‘57}51 R l

Hol B At s 4FAa MM AF Mo 7134 FJ9 a7t H glE AL
g5 Table 39AE Aol BAF FdHoz £ SIFHILS 7T AL l%l

AHE Z gFaida €+ AW+

2. X|gH0| 2ol It SAHQ P4 2380 Djxl= I

APo] wure]l Ayt §A9 FUYa: 23gel FIXE YL FE] A4 A7A
8 F4(33%) € IAE FATFR)A 4 =AM %L £3H&E Table 69
Ve

SA A - 37 AT T8 AE, 2AY 2 IR 2382 AP 2T A
7 9 thid ©E {98 Hole AAHA Yt ad F AR Fo I3 AT
z3329] Aslgo]l APo] B Hilo SN 23H&ol I HA 2~4% R 3~7%
7hete Ago] AR 2ouA 48 A A - T AR Fo F9] APl £
0.2% A7l o)A 2A7TA 2T usA F7kste A ¥ol, AFel ¢ 04% A
7Hl AN E A F7HATHP0.05).

Harperst Rogers(1965) % Baker(1974) 2 FEAIEC] ofvlidt FPARS =9
2 guAe o] 2EESS 9 20% AE AMAATE Aoz RIS

2 AFN 2/ B Aol @AY Alg F HUMe opviide] Fq AL

ol %2 o
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ASelA AlR 5 ZDHA A589) A EAE o|Zo] Wl Aoz AwIY, FARY
ZAE 97 gANE 23 g2 ZdEdAY Age] LPHeA

AEH oz Aol wwe] 87 Agse Ao Wrt AR 7134 2 HROA
NEZFS ZUNE A%8S AN AAN A9 YL RATE Ayt ARER,

Table 6. Efficiency of nutrient utilization in Earthworm meal.

Treatment
ftems SEM
e Control I 0.2 L 04
Starter diet
Dry matter 72.37 73.44 73.31 1.31
Crude protein 64.34b 67.36ab 72.26a 2.73
Crude fat 86.48 88.46 89.69 2.47
Crude ash 31.44 32.26 34.51 1.70
Finisher diet
Dry matter 71.06 72.70 72.72 1.52
Crude protein 61.79b 63.47b 69.09a 1.01
Crude fat 80.27 81.14 83.92 1.28
Crude ash 40.32 41.65 42.37 2.00
a, b : P€0.05.
N A 2

2 a7 A¥ol 29 ’,‘37}7} A 8% R AR F QEE o188 WAE 9F
_%‘_/\}6}7] A AAHAS F 12079 7497 SA G AYol £ 0%(R=T), 0.2%
4%E A7V ARE 5’-*]6}"4 653 A ES AT
%71]"7] R FAE 59 T3, FAFT R ARAHAT 04% APl £ A=t o
T 2 02% AAFRY T84 SIHATHP 0.05). AP Alg27E% £
< 7 Aol7t AAHA A% A 27 R 3] AmF9 F3], AYFT A=
AEALSES Aol ARHA Gk 2y Al F 2ATH 23 E 4382 AT
2 A3 g4 Fke APl AFHAL Aol BT 04% Aol AL
E ¥ xdd 23182 Aol ¥ 0%(H=T) EE 02% A7/HFEG {34 A8
S RAHP €0.05).

)!r“ tlo
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AEF oz vzdd 04%2] Aol EUe AVS AEF e ARFY zxUF 9

&S FESA AFANAM BFE FaASH AATE Aol AFHUTE

(F20] : SAMWol], Aol L, AFE, ¢4 01 §8)
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