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Effects of Feeding Earthworm Meal on the Egg Quality and Performance of Laying Hens

J. H. Son'
Department of Practical Arts Education, Daegu National University of Education, Daegu-City, South Korea, 705-715

ABSTRACT A study was conducted to investigate the effect of supplementing earthworm meal(EWM) on the egg quality
and performance of laying hens. A total of 360 laying hens at 55 weeks of age were fed the experimental diets containing
0(Control), 0.3 and 0.6% of EWM for 5 weeks. Eggs were collected and weighed in every day and egg production and feed
conversion were weekly recorded. However egg quality were measured for last week of experimental period.

When fed both 0.3 and 0.6% of EWM, egg production and daily egg mass tended to increase but were not different between
those treatments. Feed intake and feed conversion ratio of laying hens were not different among three groups. Egg shell
thickness, breaking strength, color and egg yolk color were tend to improve in both 0.3 and 0.6% of EWM compared to
those of control. The haugh units(HUs) showed no difference among each treatments at 1d after laying egg, but increased
in EWM treatments compared to control for storage period. As, Cd, Cr, Hg and Pb detected 4.41, 1.23, 1.18, 0.00 and
3.39ppm in EWM, respectively, but which were not detected in control.

It assumed that supplementing 0.3% of earthworm meal in the 55 weeks old laying hens diet, improved the laying

performance and egg quality.
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Table 1. Formula and chemical composition of basal diet for

laying hens

Ingredients %

Yellow corn 67.32
Soybean meal 21.77
Calcium carbonate 8.77
Tricalcium phosphate 0.92
Choline-chloride 0.06
Animal fat 0.50
DL-methionine 0.11
Salt 0.25
Mineral/ vitamin premix* 0.30
Total 100.00

Chemical composition
ME (kcal/kg) 2,800.00
Crude protein (%) 16.00
Crude fat (%) 3.07
Crude ash (%) 12.18
Ca (%) 3.70
Available P (%) 0.25

Vitamin premix provides the followings (mg) per kg of diet:
vitamin A, 1,600,000 IU; vitamin, Ds;, 300,000IU; vitamin E,
800 IU; vitamin K3, 132 mg; vitamin B,, 1,000 mg; vitamin By,
1,200 mg; niacin, 2,000 mg; pantothenate calcium, 800 mg; folic
acid, 60 mg; Mn, 12,000mg; Zn, 9,000 mg; Co, 100 mg; BHT,
6,000 mg; I, 250 mg.
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Table 2. Condition of HPLC for amino acids analysis

Instrument Water Model 510
Amino acid analysis column
Column
(25 cmx0.46 cm ID)
Injection volumn 20 pL
Flow rate 0.4 mL/min
Detector Fluorescence, Water Model 420-AC

Buffer A : Sodium citrate pH 3.05

Mobile phase . .
Buffer B : Sodium nitrate pH 9.60

No.1o|A 1574719 M72-& nimate) 2433tk
3l As, Cd, Cr, Hg

As, Cd, Cr, Hg & Pb 518 9|8 A] Nahm(1992)]] 2]3A]
Hud WHes Axg dgE AR F, Cd, Cr % Pb= 9
&35 = A (Atomic absorption spectrophotography, AAS,
Varian, SpectrAA-200HT, USA)Z, As & Hge # o=
gt2up AAE34 = A (Inductively Coupled Plasma Atomic
Emission Spectrometer, ICP-AES, Varian, LibertyOseries II,
USA)= #Astact
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Table 3. Chemical composition and amino acid contents of

earthworm

Item Earth worm

Chemical composition

Moisture (%) 723
Ether extracts (%) 16.0°
Crude protein 62.7°
Ash (%) 14.8°

Amino acid contents’ (%)

Aspartic acid 10.74
Threonine 4.40
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.
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Table 4. Effect of dietary EWM on laying performance
55~56 ~57 ~58 ~59 ~60 55~60
Traits
Weeks:
Egg production(%o)
Control 79.72 80.44 78.77 78.00 77.00 78.95
EMW 0.3% 8241 83.78 82.66 81.40 81.21 82.29
EMW 0.6% 81.41 82.98 82.43 81.64 81.56 82.01
SEM 0.77 0.83 0.80 0.95 0.90 0.85
Egg weight(g)
Control ©63.23 61.30 62.37 6256 63.27 62.55
EMW 0.3% 6121 61.80 60.96 61.48 63.11 61.71
EMW 0.6% 62.83 62.00 60.77 61.72 62.47 61.96
SEM 0.21 0.14 0.26 0.30 0.20 0.22
Daily egg mass(g/d)
Control 504 49.3 49.1 48.8 492 494
EMW 0.3% 50.4 51.8 50.4 50.1 513 50.8
EMW 0.6% 51.2 514 50.1 50.4 51.0 50.7
SEM 0.40 042 0.37 0.44 0.39 041
Feed intake(g/hen.d)
Control 141.2 138.8 139.9 142.4 144.6 1412
EMW 0.3% 138.6 141.0 143.2 1444 1414 141.7
EMW 0.6% 138.6 142.7 142.1 142.7 143.6 1419
SEM 4.32 527 4.46 452 3.39 4.39
Feed conversion(Feed/egg mass)
Control 2.80 2.82 2.83 293 2.94 2.86
EMW 0.3% 2.75 2.72 2.84 2.88 2.76 2.79
EMW 0.6% 2.71 2.78 2.84 2.83 2.82 2.80
SEM 0.30 0.34 0.39 0.38 0.29 0.34
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Table 6. Effect of dietary EWM on egg quality (egg shell thick-
ness, breaking strength, color and egg yolk colcr)

Ve AABAF e S71ek Als sl Tl d Asks FTl
w}% AR 2712 A Yo] S wlEe] TAMNR Traits 0.0 03 0.6  SEM
2 glutamate(Table 2)9} 428}-& F3] F7KOrozco Almanza Egg shell thickness(zm) 40350 406.00 41500 678
% 1988) WU Aoz FFIPth & A= F 55 Egg shell breaking ’
2} AGIIHEL EMW Bl mE AR AHFE NB srengihikglom) 297 3 3® 0
WA 2,3 B ATl Abs a2 A 713k BAAL K o o color 900 1030 1050 022
9;: DBHA RIAT, S el Aol 218 Egg white height 715 679 651 042
T;ble S EWM Aol B AlerEe] Belm A4S ] Egg shell color 3325 3435 3350 1.€7
Table 5. Effect of dietary EWM on physical contents of eggs
Traits 0.0 03 0.6 SEM
Whole egg weight(g) 62.09(100.0) 58.95(100.0) 62.52(100.0) 1.17
Egg white weight(g) 38.49( 62.0) 36.82( 62.5) 39.20( 62.7) 0.46
Egg yolk weight(g) - 16.17( 26.0) 14.75( 25.0) 15.44( 24.7) 0.16
Egg shell weight(g) 8.09( 12.0) 7.38( 12.4) 7.68(12.6) 0.09
Table 7. Effect of dietary EWM on egg quality(haugh units, HUs)
1d 8ds 15ds 22ds
Traits
0.0 0.3 0.6 0.0 03 0.6 0.0 0.3 0.6 0.0 03 0.6
HU 1025 1016 978 839 81.0 80.5 715 69.0 66.4 68.4 62.6 62.6
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Fig. 1. Effect of storage period on haugh units(HU) change of egg
fed a EWM powder suplemental diet.

Table 8. Heavy metal concentrations of EWM and egg

As Cd Cr Hg Pb
EWM
Traits ppm:
441 1.23 1.18 ND 3.39
Egg
0.0% ND ND ND ND ND
0.3% ND ND ND ND ND
0.6% ND ND ND ND ND

o} T8 Hee Ago] B4 @ AdA = A&5A &Uuth
Stoewsand 5(1986)-2 Cd 3ppme] ZA&E E|A A3
2130l & W e AL UE 7|EOE 60% F = tiA st
677t Folgh An vSe)e] dolM e Cd7t A2 A &3
= HiEs B dqe AE WHeR e Aew
A& § & Flojth

o 5553 9] AtgkA|ol] 03% A& o] EHEWM)
st A o] A D Ao FHE JNAAER 7T
Ral=g

R

&£ I

i e

=
&

iny

(]

A7t
7d°]

;
e rr

o

H

2 Aqe AddAe] AT Ae] F2d0 A= A
o] RHEWM] Hrt ZatE P A A=A
% 36052] 557 2] AHBAIE FAISt M EWM O(Th 2=7),
03, 0.6%2 H7He AtR 2 55 Tl AMF A18E st

STk ARE Y FHse] BES SHsD g o
AR 8TEE AR FL AT TR e

ofz} A i Fof
AereT 99 B

F o] walA Z7hel

= A% AU, 03 %
s} 0.6% AL FRAE Aol7k AFHA ek & AR

ARG A7 QFEE Al Aol AR A sk
o} w2t A, A, A 9 GEal e EWM 0.3 9 0.6% # 2
T 2% th279} vl walA /A Al AU A
& 194, haugh uniti= 2] F7tel] Apols JAGEA] &34
9}, B3717ke] w2 haugh unite] 3= EWM o] el A
AR Ao RHEWM)FS] As, Cd, Cr, Hg 2 Pbe 2427}
441, 1.23, 1.18, 0.00 = 3.39ppm AZH YA, A @Sl &=
AHEHA Fdh

AgH oz 55579 AhaAel 0.3% A%
o] H7he AraAe] AL R AEe FES ARIAR
o] AR Hrt

(AQlo] « abehA|, Aol

oL
£

AOAC 1996 Association of Official Analysis Chemists. Arling-
ton VA USA.
Carpene E, Andreani G, Monari M, Castellani G, Isani-G 2005

Distribution of Cd, Zn, Cu and Fe among selected tissues of



Son : Effects of Feeding Earthworm Meal 47

the earthworm(Allolobophora caliginosa) and Eurasian wood
cock(Scolopax rusticola). Sci Total Environ 348(8):267-277.

Hilton JW 1983 Potential of freeze-dried worm meal as a re-
placement for fish meal in trout diet formulations. Aqua-
culture 32: 277-283.

Leeson ST, Summers JD 1991 Commercial poultry nutrition.
Canada NIH 6N8. 77-148.

Mclnroy DM 1971 Evaluation of the earthworm ‘Eisenia foe-
rida’ as food for man and domestic animals. Feedstuffs 20"
pp. 36-47.

Nahm KH 1992 Practical guide to feed, forage water analysis
(English edition). YooHan Pub Co., Korea.

Orozco Almanza MS, Ortega Cerrilla ME, Perez-Gil Romo F
1988 Use of earthworms as a protein supplement in diets for
rabbits. Arch Latinoam Nutrition 38(4):946-955.

Peppler HJ 1982 Yeast extracts. In : Rose, AH ed Fermented
Foods. Academic Press London P. 293.

Sabine JR 1988 Earthworms as animal feed. SPB Academic
Publishing The Hague The Netherlands.

SAS/STAT. 1996. SAS User Guide. Release 6. 12" edition SAS
Inst Inc Cary NC.

Scheffner AL 1967 In vitro protein evaluation. In Newer
Methods of Nutritional Biochemistry (Ed). Albanese AA p.
125.

Scheuhammer AM, Bohd DE, Burgess NM, Rodrigue J 2003
Lead and stable lead isotope ratios in soil, earthworms, and
bones of American woodcock(Scolopax minor) from eastern
Canada. Environ Toxicol Chem 22(11):2585-2591.

Steel RGD, Torrie JH 1980. Principles and procedure of sta-
tistics. McGraw Hill, NY

Stoewsand GS, Bache CA, Gutenmann WH, Lisk DJ 1986
Concentration od cadmium in Coturnix quail fed earth-
worms. J Toxicol Environ Health 18(3):369-376.

274 2001 ZZo)| o] x|#o] Ate] AAn) dbda st A3
3] A|#ol2 o] &3 WG Hajo} FARE ZA) AL

. syl
ZYSAATL 1999 A 13] A|Ho|F o] &3 W& e
o BARA AL £(1999. 12).
723eh 8k 2000 A 231 AR Z 188 AR Aokt &

Eﬂf&" ﬁ]@ﬂgﬂr

73 2003 R|Fo] o] Foirt AkAle] Ak = g

gof At A vlAl e dgk d=7taEEA] 303):

161-167.

435 298 2003 ALRWY xFo] Bt Hr) &4 9
AALA o] mA = ggk S=87]%d ek 2] 11(2):79-89.

&3 2004 A o] BE| g7t AAGFA A=
o] A w2 = a3k bR eEl A 12(2):171-

o
T

2L 2001 A| 33] A|Fjo]E ©] &3 HINE At &
HAHEE A A ZA-$(2001. 11).

o] 34t 1995 Vermicompostingel] 213F $-%-2] x]g]-2loj<]| &
AgH AU T 2] Folo] AR B]lo] Aitel )]
= o muwﬁmz‘z}_ax] 1(1):65-75.

2 2002 4 om o} x}%wzvn 9 2y

(4):423-433,

FHEF o|HA T wis S AU HE8 g el
A 2005 bAoA el RFe] gzt A 24
o rlR& g =783 A] 32(3):203-209.



