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Effects of Feeding Earth Worm Meal on the Performance of
Spent Laying Hens after Induced Molting

Son, Jang-Ho

A study was conducted to investigate the effect of supplementing earthworm meal
(EWM) on the performance of spent laying hens after induced molting, and fatty
acid composition in egg yolks. A total of 90 laying hens at 73 weeks of age were
fed the experimental diets containing 0.0% (Control) and 0.2% of EWM for 4
weeks. Eggs were collected and weighted every day and egg production and feed
conversion were recorded every week during the experimental period. However
fatty acid composition of egg yolk were measured at last week of experimental
period. An amount of feed intake increased by supplemental with EMW except for
first week experimental period (P<0.05). When 76 and 77 week of age, egg pro-
duction and daily egg mass were improved by the supplemented with EWM
(P<0.01), but average egg weight was not different when fed a EWM, therefore
feed/egg mass was significantly decreased when fed a EWM. The ratio of egg
yolk n-6/n-3 fatty acids contents was significantly improved fed a EMW (P<0.05).
It is concluded that supplementing 0.2% of earthworm meal in the spent laying
hens after induced molting was fast in recover of physical strength, therefore
improves laying performance.

Key Words : Earthworm meal, laying hens, performance, egg yolk fatty acids
contents
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o A} 7% 4554 MAHR.

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, D3,
300,000IU ; vitamin E, 800IU ; vitamin K3, 132mg ; vitaminB2, 1,000mg ; vitaminB12, 1,200mg ;
niacin, 2,000mg ; pantothenate calcium, 800mg ; folic acid, 60mg ; Mn, 12,000mg ; Zn, 9,000mg ; Co,
100mg ; BHT, 6,000mg ; I, 250mg.

HE7E N2A2RE 7 oqfs}sa , ReTE Aol B 02% A7} FASKTT. A
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Table 2. Chemical composition and amino acid contents of earthworm.

Item Earth worm
Chemical composition
Moisture (%) 72.3
Ether extracts (%) 16.0*
Crude protein 62.7*
Ash (%) 14.8"
Amino acid contentsa (%)
Aspartic acid 10.74
Threonine 4.40
Serine 3.78
Glutamic acid 15.28
Glycine 6.32
Alanine 87
Valine 8.06
Isoleucine 6.70
Leucine 10.70
Tyrosine 3.4
Phenylalanine 5.06
Lysine 6.87
Histidine 2.57
Arginine 5.32
Cystine 0.94
Methionine 111

* All values are expressed on a dry matter basis.
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Table 3. Condition of HPLC for amino acids analysis.

Instrument Water Model 510
Column Amino acid analysis column(25cm X 0.46cm ID)
Injection Volumn 200 A
Flow rate 0.4ml/min
Detector Fluorescence, Water Model 420-AC
i s B e

2) MZASZ, MBS UE 12 MRR
4379 & NP1 BL AR5 BEL Y oF 3N FHRAL, ARHATE
Aoz ZANAT AR HA5E AL§542 e 3 (Hen day egg production)
o2 FAGRLH, BF YEE 719 2 A2 Astn At 19 AR Daily
egg maso)e 19 BE AR BF UF S Fohol AVRYDL, AHAFL 19 BT
9 QAR BASHLH, ARLTEE £ 1Y ARAATE 1Q 4FFZ 1pro]
AW

3) HEE Xt 24

G APt 20 tiF B4 AIRQAA 4FA G 2R A- FoAA ATER 4
ML T2 Addte] 2443 A4 HRAZ thg Folch F(1957)9] ¥ & 7122
gt A AL sl methylation® A1 F, hexaneo] £3jA)%] F gas chromatograph
(Shimadzu-2010)2 B3} o]s) GC 2L Table 49} 2t}

Table 4. Condition of GC for fatty acids analysis.

Instrument Shimadzu GC-2010
Column Capillary 30mXx0.25mm ID, 0.32ym film
Detector ' FID

Oven temp. 200C
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Injection/Detection temp. 260°C/260C
Carrier gas/Flow rate No/50mé/min
3. $AIEA

ANY g Y 5 FA LolW FHETY vlaE ttesto] oA HAI5}A 31 (Seel and
Torrie, 1980), 14 HA& JFAZo] 5.0% o4l zojghe A sTh
I d= % 2&
L A%g, dF 9 499 A9
Table 5& A4S 35, 19 AAFE 45309 AF7T L w5 3F2 2 Yl

Table 5. Effect of dietary EWM on laying performance(Egg production, weight and daily
egg mass).

Egg production (%) Egg weight (g) Daily egg mass (g/d)
kS N O T v B 2 % B I % O " I B % L 2 T O LT I S B O

Treat.
(%)

e e Weeks «eerereerrrrrerrernneniinmeniirneenenns

0.0%' | 1841 | 26.80 | 3537 | 4541 | 31.50 | 69.27 | 68.12 | 68.72 | 69.10 | 68.80 | 12.75 | 18.26 | 24.31 | 3148 | 21.67

02% | 17.73 | 28.28 | 47.37| 5544 | 37.21 | 68.57 | 69.33 | 67.98 | 69.59 | 68.87 | 12.16 | 19.61 | 32.21 | 3859 | 2557

SEM | 091 146 108 148} 172} 031] 030| 034, 041 036| 047 054 051} 055( 052

test | NS' | NS | ** b ¥ NS | NS | NS | NS | NS | NS | NS | b *

! Control diet ; * Treatment group means supplemented with 0.2% of EMW *NS : Not significant.
* P<0.05 ; **P<0.01.

EWM 02 37}o) 9§ 4gtg-9 Z7F A3 EWM 37} 3538 2E 53] Yehyr] A
ZHat o A|(P<0.01) 45319 AAY7|TE T AFEES NAAATHP<0.05). IutFoz A
A B¢ T2aYL AASY 2P gty HAFe FAZLe d=xg geA
AF9] oF 10~25%7} A oA v(Akram F, 1997), o|W HF #H4d F& 4L A=A
wo] 7+AE 7] YR o2 B 15l thAkram £, 2002). 198339 £ b AbHU e AE
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Stabol A BaE X Fo] AES AR W Alzo] EWM 59} o 68 2tz A7}e
@ 909 F9 A¥Y A3 EWM F717} o) A7h7 nT AFgo) 64 F7HI BEE
15 A% 271890 YT, 2001)T 39, Orozco Almanza E(1988)% AlEetaY
o) 30%8 XFPo| BLZ AT EAANRAN thFu fo eI o)F 7Ry
238 5.00%(P<0.05) ZJANAA JEH SE oo BuAs SYF S Vel
T Sgh olAY Aol fdl wuAL olmxa FYol FIL MBI/ TR HoMA
(Sabine, 1988) EEAUS) 2348 AMAE EHETH =, 20027 UeE & 5 ek ol
5 (195)& Ag@A|o) olulidt F8o] F1 AE/L B AR WFEE 05 52 FAY
A AALE 2o ulate] 36 AMAYY} AS-e Hustd, B AFNM QiR A3}
£ Yoz FUAST U ¥ 5 AT 21U B AFe) N AYNE,
AFE AN L MYole) A7IE £ 1Y @ o] BTo] Alge] o= $Fo2
A7 Aol APAAY Y ATE Y APE BN 97" Yayel Ao
Az Ech B 479 AnE B9 IFe N Be NYNE AYo] Edo| fAF
E37} g 7HsAE ARG Ygoz XFHo| BZel Foivt o A dluges
A7 8] AY B BAFEAE BYHA Fou AR ARAH} QPP ES
A BB e Bofshn YTk ALRHD 452 A1Y A 73] BF ¢3S EWM A
ol e Aole AAEA A A Ay iHoE JFgo] F/HEH BFL
Zaste A%l Yok 22y & A7olA e EWM 02 H7bo] 0 23kge] Z7} Al
me ¢z 7ae e ol & AT B A70A EWM Frtol ug we A3
o) #a9¢ ALRAHFE] F7I<Table 67 FA|0) Yojit7] B o2 Az} o
ABge] FrHE BRI dEo| 74 FE olFEE MNY & Utk

2. 4e43% 4 AEaTE

Table 62 ALEAH T AAB LT &S 45T AE7T T viF 2AM ARE Ye
WAt

437re] AE7IT U AlR AFHFLS EWM 02% H7le] wedA F718 S thP<0.05).
Peppler(1982)= 2}0]4 glutamic acide ALE Y] F91& FAAX AlR HHFE F7HA17
th3l B3yt Table 2& A #ole FAF gluamate] FFo|l ThE ofv]imilo] H|S{A
AiFeg & AL BAFa vt gl XHo] L Hrlo] W& Aty 4HFY F
7he Ao E&e HIAFE AF 7NN A3 FIAINEH £, 2002)9 tjEo)A AL
8 A% 27 29x QA HATHP<0.05). 28y EWM 02% 7}l BE& Alg_ 78
9] ZHA(EAIY 3, 47A)E ALEAAFY F7tERR Y AFE 9] FUMAAY} o 3 A FHE
397 WEo g Algdrh
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Table 6. Effect of dietary EWM on laying performance(amount of feed intake and feed

conversion).
Feed intake (g/hen/d) Feed conversion (Feed/egg mass)
Treat. | 73~74 75 76 77 73~77 | 713~74 75 76 77 73~77

0.0% | 111.45 | 11521 | 121.17 | 125.83 | 11842 | 8.74 6.31 4.98 3.99 5.47

02% | 113.73 | 12227 | 126.74 | 13219 | 123.73 | 9.35 6.24 3.92 343 4.82

SEM 1.47 1.16 1.63 1.92 135 | 012 0.09 0.11 0.09 0.10

t-test | NSI * * * * NS NS * * NS

'NS : Not significant.
* P<0.05.

3. 33 A =4

Table 7. Effect of dietary supplemental EWM on the fatty acid composition of egg yolk.

Fatty acid 0.0% 0.2% SEM-- t-test
Cl14:0 0.31 0.30 0.30 N§!
Cl16:0 20.19 2291 2.01 NS
Ci16:1 570 498 0.41 NS
C18:0 8.31 727 045 NS
C18:1 4241 2533 578 *
C18:2(n-6) 15.20 25.46 2.00
C18:3(n-3) 0.22 3.18 0.59
C20:3 4.56 3.99 1.00 NS
Cc22:1 0.01 ND? 0.01 NS
C22:5(n-3) 0.01 ND 0.01 NS
C22:6(n-3) 1.36 4.01 1.77 *
Total 98.28 97.43 0.89 NS
USFA® 69.47 66.95 0.73 NS
SFA* 28.81 30.48 0.54 NS
USFA/SFA 241 2.20 0.07 NS
n-6/n-3 9.56 3.54 047 *

Values are means of 5 egg yolks.
'NS : Not significant, °ND : Not detected. *USFA : Unsaturated fatty acid, ‘SFA: Saturated fatty acid.
* P<0.05.
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A2 EoA #7159 Be 3835 JaA A FHAE0] 22 AHAE
A ZEE A FujE R of-Fol S 4F ¢AAF FdEHY] WEoZ Bod
THF 5, 2003). SUjojAe] AdARE AF0] 100%E & o= YA Bt zAF&0)
E7] Q&0 dAGEAE & U8 AL vdA =4 g + UL Aotk 7]
o 7154< $AANNYE 1 F7he o & AL 2 7|diE oAt Table 72 EWM 0.2%
71 AR E AT F AU AZY ¢F3FY AN 248 Yt EWM 02%
H7bol QA G 18:10] F3HA A3 FATHP<0.05), HHE 182 F 183 &
oJ3A F718IATHP<0.05). ¥ EWM 0.2%<] H7t2 AsiA G383 o) DHA(22:6) H)-&9]
FrolgtAl F7FATHP<0.05). 18jvt d3Fol A6 © EXJAYAY] v &L
277t zpole AASH A 4ottt FAOSH WHOOA AR3E SR 71 o)A
A A 2L n-6/m-32] H|7} 10:15:12 FAHN LY, BFANAE 411012 FAH ATt
(Hirata %, 1985; ©o], 1990). ¥ @AFA EWMSY] 71342 43329 n-6mn-39 v/} ¢
41422 2T L 933 ARFY 1010 F, 1997) KT} @it o] A#o] Fo=2
A% 183 B 2266 P} 2712 A% Ao2 AR EWMo| ojF olf2 U§Fe
18:3 & 22:69) H & F7/HA7IEA Y dF FAH o]F& & dFNeEE AXE 3}
RAIT, AHEA AlE ] EWM 0.2%9] Hrbe g ¥ 4&F n-6/n-3818-8 7§44 7}
sS40l 9AHAL

ZAEZFHoE ¢ FF A mE Y B ©E YA AHE HsA ¢
213 o] Ad Aol EWM(R#o] #2) 02%9] A7le FEY RAoE £ 978 B34 ¢
A= At
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€ A7 ZAGSE AT AdxA Y YT ¢F AW 24 vXe AFHo
THEWM)Y] H7F ARE THE) HsiAM AU F 9049] 1353 ] AFAE F
Alstd A EWM 0.0%(tHZT) R 02%E H7H AR R 45 549 AIGAIEE AAEH
o AR g £ S S JEE L ARLTELS ARIIRES dF
G2 ZABIAT. B3 ofuE} AR A Fole d&#FY] A AT 2AIAG

AL HFS EWMS] H7to] o3 A1Y dFAE A3 F71E AThP<0.05). 76
TTFRAN BEANEE R AU ABFL AYo] % Avlel A F7E AckP<0.01),
Y FAGFL AHo] BYFAR I Aole AFEHA FYth AYAHoz AL T
&< EWMe Fojol] ofsjA RolHTHP<0.05). d&5 9 n-6/n-32 439 vlE APo] £
o} Fodol oM Fo3A 4= RAHP<0.05).
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