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Effects of Feeding Earth Worm Meal on the Performance of Laying Hens and
Fatty Acids Composition in Egg Yolk

J. H. Sont
Department of Practical Arts Education, 1797-6 Daemyung2-Dong, Namgu, Daegu-city, 705-715, South Korea

ABSTRACT : A study was conducted to investigate the effect of supplementing earthworm meal (EWM) on the performance

of laying hens and fatty acid composition in egg yolks.

A total of 360 laying hens at 55 weeks of age were fed the

experimental diets containing 0.0% (Control), 0.1% and 0.2% of EWM for 5 weeks. Eggs were collected and weighted every
day and egg production and feed conversion were recorded every weeks during the experimental period. However fatty acid
composition of egg yolk were measured at last week of experimental period.

Amount of feed intake tended to increase by supplemental EMW, but feed conversion ratio of birds fed EWM was not
different among three groups. Average egg production seemed to increase and significantly improved (P<0.05) when fed a
0.1% EWM and 0.2% EWM, respectively. Average egg weight was prone to decrease when fed a 0.1% EWM compared
to that fed a 0% (control) or 0.2% EWM. Average daily egg mass tended to improve by the addition of EWM. It was more
increased in 0.2% EWM treatment than 0.1% EWM. The ratio of egg yolk n-6/ n-3 fatty acids contents was 5:1 fed a 0.1%
and 0.2% EWM. But these ratio was 10:1 in control group.

It is concluded that 0.2% earthworm meal supplementation in the 55 wecks old laying hens diet, improves the laying
performance and ratio of egg yolk n-6/ n-3 fatty acids contents (P<(.05). .
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Table 1. Ingredient 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, 300,0001U; vitamin E, 800
IU; vitamin K3, 132 mg; vitamin B, 1,000 mg; vitaminB,,
1,200mg; 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. 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 532
Cystine 0.94
Methionine 1.11

'All values are expressed on a dry matter basis.

"[able 3. Condition of HPLC for amino acids analysis

Instrument Water Model 510

Amino acid analysis column
(25cmx0.46cm 1D)

Z'olumn

njection Volumn 201

“low rate 0.4ml/min

Oetector Fluorescence, Water Model 420-AC

Buffer A : Sodium citrate pH 3.05

Mobile phase . .
Buffer B : Sodium nitrate pH 9.60

Table 4. Condition of GC for fatty acids analysis

Instrument Shimadzu GC-2010
Capillary 30mx0.25mm ID, 0.32
Column
gm film
Detector FID
Oven temp. 200°C

Injection/ Detection temp. 260°C/ 260°C

Carrier gas/ Flow rate N/ 50ml/ min
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Table 5. Effect of dietary EW on laying performance
Treatments Egg production (%)
(%) 55~56 ~57 ~58 ~59 ~60 55~60
Weeks
0.0% 80.31 80.37 76.70 72.44 76.20° 77.00*
0.1% 87.23 87.22 84.24 73.62 71.54° 80.80°°
0.2% 81.94 86.31 85.70 80.12 87.72° 84.50
SEM 0.82 0.79 0.77 0.99 0.88 0.90
Treatments Egg weight (%)
%) 55~36 ~57 ~58 ~59 ~60 55~60
Weeks
0.0% 63.27 62.72 61.72 62.10 61.50 62.27
0.1% 61.96 60.75 59.41 62.58 61.84 61.31
0.2% 63.57 61.93 61.58 62.55 62.00 62.33
SEM 0.20 0.24 0.27 0.25 0.14 0.21
Treatments Daily egg mass (g/d)
(%) 55~56 ~57 ~58 ~59 ~60 55~60
Weeks:
0.0% 50.8 50.4 473 45.0 46.9 48.0
0.1% 54.0 53.0 50.0 46.1 442 495
0.2% 52.1 535 52.8 50.1 54.4 527
SEM 0.41 0.47 0.42 0.50 0.51 0.47

** Means with different superscripts within a column differ significantly (P<0.05).
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72 QlE)A] 3akEo DHA (22:6)8] &°] |2 8tA Z718t%
o} (P<0.05). vt Aol 2R H & 9 B2z
WAke] vl el 7Rt Aol A EA] ekdTh FAOSH
WI—IOoﬂ ,q :ﬂ 23] ].‘_:_ .g'—%.oﬂ /\1 7].74 o] /\1-14 o] ;q ul—}q- 7‘/‘3%
n-6/ n-39] ¥|7} 10:1~5:12 FHE R, RS E 41~
10:12 7350} 9t (Hirata et al, 1985; o] %k#}, 1990). £
Aol EWMe] A71Ed 2 335 n6/ n-32] B/} 5:1
AEZ 27 D derAd AfFe 10:1 (35 5, 1997)

Treatments Feed intake (g/hen/d) Feed conversion (Feed/egg mass)
(%) 55~56 ~57  ~58  ~59  ~60 55~60 55~56 ~57  ~58  ~59  ~60 55~60
Weeks
00% 1363 1370 1351 1378 1361 1367 2.68 272 2.85 306 290 285
0.19% 1425 1392 1373 1392 1390 1396 264 2,63 275 302 314 282
029 1437 1412 1377 1421 1432 1414 2.76 2.64 2.61 284 263 2.69
SEM 0.68 0.61 076 077 0.73 0.69 0.02 0.01 0.02 002 002 002
Table 7. Effect of dietary supplemental earthworm meal on the fatty acid composition of egg yolk
Earth worm meal
Fatty acid Control SEM
0.1% 0.2%
C14:0 0.39 0.31 0.34 0.27
C16:0 21.42 19.74 20.12 1.7
Cl6:1 3.00 433 7.86 1.01
C18:0 772 821 7.70 0.37
C18:1 50.73° 40.46° 20.42° 7.01
C18:2(n-6) 10.20° 16.43° 29.05° 1.42
C18:3(n-3) 0.30° 177" 2.64° 0.67
C20:3 231 4.01 5.05 3.30
C22:1 0.01 0.01 0.01 0.01
€22:5(n-3) 0.01 0.01 0.01 0.01
C22:6(n-3) 0.79° 1.90® 3.28 0.65
Total 96.88 97.18 96.48 021
USFA' 67.35 68.92 68.32 0.21
SFA’ 29.58 28.26 28.16 0.12
USFA/SFA 2.28 2.44 243 0.07
n-6/n-3 9.27° 4.46° 4.90° 0.69

Values are means of 4 egg yolks.
'USFA: Unsaturated fatty acid, 2SFA: Saturated fatty acid.

** Means with different superscripts within a row differ significantly

(P<0.05).
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