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Effects of Egg Yolk Antibody Powder (IgY) Supplementation on Growth Performance,
Blood Component Profile, Intestinal Microflora, and Immunoglobulin G in Meat Ducks

Ik Soo Jeon, Hwan Ku Kang, Chan Ho Kim, Jong Hwangbo and Seong Bok Park’

Poultry Science Division, Livestock Resource Development, National Institute of Animal Science, Seonghwan 330-801, South Korea

ABSTRACT This study was conducted to investigate the effect of dietary egg yolk antibody (IgY) powder supplementation
on the growth performance, blood component profile, intestinal microflora, and immunoglobulin G in ducks. A total of 300
1-day-old ducks (Cherry Valley) were randomly divided into 5 groups, with 3 replicates of 20 birds. The treatment groups were
the negative (NC), positive (PC), egg yolk antibody powder 0.1% (T1), egg yolk antibody powder 0.5% (T2), and egg yolk
antibody powder 1.0% (T3) groups. In the growth performance of ducks during the entire experimental period, the IgY groups
and positive control group (PC) showed significantly higher (P<0.05) body weights and body weight gains compared to the
negative control group (NC). However, no significant differences were observed in the feed intake and feed conversion ratio.
The blood component profiles showed that the IgY 0.1 and 1.0% groups decreased in total cholesterol content compared to
the NC group. The aspartate aminotransferase (AST) and alanine aminotranferease (ALT) contents were lower in the IgY 1.0%
group, but there were no significant differences. Regrading the leukocyte content after feeding IgY, the heterophil: lymphocyte
ratio decreased in the IgY groups, especially in the IgY 0.1% group, which had a lower content than the other groups. However,
these results showed no significant differences. The Lactobacillus count in the intestines significantly increased (P<0.05) in
the IgY 0.1 and 0.5% groups, the level of IgY increased, and the Escherichia coli count decreased. However, no significant
difference was observed in the total plate count. The immunoglobulin G content was lower in the IgY groups than in the NC group,
and compared with the IgY groups, the IgY 0.5% had a lower content, which was not a significant difference

(Key words: egg yolk antibody powder(IgY), growth performance, intestinal microflora, leukocyte, immunoglobulin G, duck)
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Tabel 1. Composition and nutrient content of experimental diets

Ingredient (%) Starter period Finisher period

(0~3 week) (4~6 week)
Com 54.55 58.90
Wheat bran 2.50 14.60
Soybean meal 37.70 15.35
Corn gluten meal 1.50 7.00
Soybean oil 0.50 1.00
Limestone 0.45 0.70
Dicalcium phosphorus 1.40 1.00
DL-Methionine 0.10 0.05
L-Lysine 0.05 0.05
Vitamin, premix’ 1.00 1.00
Salt 0.25 0.25
Sum 100.00 100.00
ME (kcal/kg) 2,945 3,016
CP (%) 22.40 18.40
Chemical Methionine (%) 0.44 0.39
composition [ ysine (%) 127 0.86
Ca (%) 0.76 0.66
P (%) 0.46 0.35

! Provided per kilogram of the complete diet: vitamin A (from vita-
min A acetate), 12,500 IU; vitamin Ds, 2,500 IU; vitamin E (from
DL-a-tocopheryl acetate), 20 IU; vitamin K3, 2 mg; vitamin B,,
5 mg; vitamin Bg, 3 mg; vitamin By, 18 pg; calcium pantothe-
nate, 8 mg; folic acid, 1 mg; biotin, 50 pg; niacin, 24 mg; Zn (as
Zn0), 60 mg; Mn (as MnSO; * H;0), 50 mg; Fe (as FeSOy *
7H,0), 50 mg; Cu (as CuSO, * SH,O), 6 mg; Co (as CoCOs), 250
ug; Ifas Ca(IOs), - H,O], 1 mg; Se (as Na,SeOs), 150 pg.

2 Nutrient contents in all diets were calculated based on NRC
(1994).
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Table 2. Effect of feeding IgY on growth performance in ducks for 6 week

Treaments'
Items SEM P-value
NC PC T1 T2 T3
Initial BW (g/bird) 54.20 54.20 54.20 54.20 54.20
Final BW (g/bird) 2,985.00° 3,198.60° 3,213.70° 3,194.80* 3,240.70° 28.50 0.02
Body weight gain (g/bird) 2,930.90° 3,144.50° 3,159.60° 3,140.70* 3,186.60° 28.50 0.02
Feed intake (g/bird) 5,517.30 6,141.30 5,921.70 5,896.40 5,978.60 113.20 0.71
Feed conversion ratio 1.88 1.95 1.87 1.88 1.88 0.03 0.97

' NC = negative control, PC = positive control, T1 = egg yolk antibody powder (IgY) 0.1%, T2 = egg yolk antibody powder (IgY) 0.5%,

T3 = egg yolk antibody powder (IgY) 1.0%.

*® Mean with different superscripts within a row differ significantly (P<0.05).
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Table 3. Effect of feeding level of IgY on blood component profile in ducks

Treaments'
Items SEM P-value
NC PC Tl T2 T3
Glucose (mg/dL) 189.70 186.70 179.50 180.00 176.20 293 0.60
Total cholesterol (mg/dL) 181.70 159.70 124.20 131.50 151.80 7.43 0.09
Total bilirubin (mg/dL) 0.15 0.22 0.05 0.22 0.08 0.03 0.20
AST (IU/L) 17.80 17.80 16.00 19.30 14.00 0.99 0.50
ALT (IU/L) 28.80 25.50 19.00 19.30 17.30 2.02 0.34

' NC = negative control, PC = positive control, T1 = egg yolk antibody powder (IgY) 0.1%, T2 = egg yolk antibody powder (IgY) 0.5%,

T3 = egg yolk antibody powder (IgY) 1.0%.

Table 4. Effect of feeding level of IgY on leukocyte content

Treaments'
Items SEM P-value
NC PC T1 T2 T3
WBC (K/uL) 24.20 22.30 24.10 23.70 23.70 0.56 0.88
HE (K/pL) 7.60 7.89 7.54 8.16 7.55 0.22 0.91
LY (K/uL) 9.57 11.00 11.20 10.80 10.30 0.43 0.80
Leukocytes HE/LY ratio 0.85 0.72 0.69 0.76 0.75 0.04 0.80
MO (K/uL) 0.35 0.41 0.48 0.38 0.43 0.04 0.90
EO (K/uL) 0.16 0.09 0.18 0.14 0.16 0.02 0.79
BA (K/uL) 0.08 0.03 0.08 0.07 0.07 0.01 0.72

' NC = negative control, PC = positive control, T1 =egg yolk antibody powder (IgY) 0.1%, T2 = egg yolk antibody powder (IgY) 0.5%,

T3 = egg yolk antibody powder (IgY) 1.0%.
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Table 5. Change of feeding level of IgY on intestinal microflroa
Treaments'
Items SEM P-value
NC PC Tl T2 T3
log cfu/g
Lactobacillus 5.93° 6.93° 6.65" 6.69" 6.50 0.11 0.03
Total plate count 6.81 6.95 6.76 7.04 6.77 0.06 0.61
E. coli 645" 6.52 6.82" 6.66" 6.22° 0.06 0.03

' NC = negative control, PC = positive control, T1 = egg yolk antibody powder (IgY) 0.1%, T2 = egg yolk antibody powder (IgY) 0.5%,

T3 = egg yolk antibody powder (IgY) 1.0%.

*® Mean with different superscripts within a row differ significantly (P<0.05).

Table 6. Effect of feeding level of IgY on immunoglobulin G content

Treaments'
Item SEM P-value
NC PC T1 T2 T3
IgG (mg/mL) 0.074 0.067 0.066 0.062 0.068 0.002 0.48

"' NC = negative control, PC = positive control, T1 = egg yolk antibody powder (IgY) 0.1%, T2 = egg yolk antibody powder (IgY) 0.5%,

T3 = egg yolk antibody powder (IgY) 1.0%.



148 A=

pul

A A A (1gY) H7Eh

uglo BAA felihe 9ok 8 83 | Hg2Ey
2 Pl AT A9 Hol= vehtA] ehiek
AnAoz 9 AR W HBYAR Al ool e
AR, A v E B ERA AOZ LEhge
W, oba7b Ffel s dRGAAA B mhE AR Al
Yot BAY AL REATRE AL 9 GF ol

(1o F&AANA, B, A5, e, |

REFERENCES

Arasteh N, Aminirissehei AH, Yousif AN, Albright LJ, Durance
TD 2004 Passive immunization of rainbow trout (Oncor-
hynchus mykiss) with chicken egg yolk immunoglobulins
(IgY). Aquaculture 231:23-36.

Duncan DB 1955 Multiple range and multiple F tests. Bio-
metrics 11:1-42.

Facon M, Skura B, Nakai S 1993 Antibodies to a coloniza-
tion factor of human enterotoxigenic E. coli in cow’ milk
and colostrum. Food Agric Immunol 5:85-91.

Fulton RM, Nersessian BN, Reed WM 2002 Prevention of
Salmonella enteritidis infection in commercial ducklings
by oral chicken egg-derived antibody alone or in combi-
nation with probiotics. Poultry Sci 81:34-40.

Girard F, Batisson I, Martinez G, Breton C, Harel J, Fairbrother
IJM 2006 Use of virulence factor specific egg yolkderived
immunoglobulins as a promising alternative to antibiotics
for prevention of attaching and effacing Escherichia coli
infections. FEMS Immunol Med Microbiol 46:340-350.

Ibrahim El-SM, Rahman AKMS, Isoda R, Umeda K, Van Sa
N, Kodama Y 2008 In vitro and in vivo effectiveness of
egg yolk antibody against Candida albicans (anti-CA 1gY).
Vaccine 26:2073-2080.

Larsson A, Balow RM, Lindahl TL, Forsberg PO 1993 Chic-

ken antibodies: Taking advantage of evolution-a review.

8o Al v 9F

Poultry Sci 72:1807-1812.

Mahdavi AH, Rahmani HR, Nili N, Samie AH, Soleimanian-
Zad S, Jahanian R 2010 Effects of dietary egg yolk anti-
body powder on growth performance, intestinal Escherichia
coli colonization, and immunocompetence of challenged
broiler chicks. Poultry Sci 89:484-494.

Marquardt RR, Jin LZ, Kim JW, Fang L, Frohlich AA, Baidoo
SK 1999 Passive protective effect of egg-yolk antibodies
against enterotoxigenic Escherichia coli K88+ infection in
neonatal and early-weaned piglets. FEMS Immun & Med
Microbiology 23:283-288.

Owusu-Asiedu A, Nyachoti CM, Marquardt RR 2003 Response
of early-weaned pigs to an enterotoxigenic Escherichia coli
(K88) challenge when fed diets containing spray-dried por-
cine plasma or pea protein isolate plus egg yolk antibody,
zinc oxide, fumaric acid, or antibiotic. J Anim Sci 81:1790-
1798.

SAS 2002 SAS User’s Guide. Statistics. Version 8.e, SAS In-
stitute Inc, Cary NC.

Sunwoo HH, Nakano T, Dixon WT, Sim JS 1996 Immuno re-
sponse in chickens against lipopolysaccharide of Escherichia
coli and Salmonella typhimurium. Poultry Sci 75:342-345.

Van Nguyen S, Umeda K, Yokoyama H, Tohya Y, Kodama Y
2006 Passive protection of dogs against clinical disease due
to canine parvovirus-2 by specific antibody from chicken
egg yolk. Can J Vet Res 70:62-64.

Yokoyama H, Peralta RC, Diaz R 1992 Passive protective
effect of chicken egg yolk immunoglobulins against expe-
rimental enterotoxigenic Escherichia coli infection in ne-
onatal piglets. Infect Immun 60:998-1007.

Yokoyama H, Peralta RC, Umeda K, Hashi T, Icatlo Jr FC,
Kuroki M, Ikemori Y, and Kodama Y 1998. Prevention of
fatal salmonellosis in neonatal calves, using orally admini-
stered chicken egg yolk Salmonella-specific antibodies. Am
J Vet Res 59:416-420.

Kim JW, Kim DK, Kim C 2000 Production of specific egg
yolk antibody against K99(F5) fimbriae from enterotoxi-
genic Escherichia coli. J Anim Sci & Technol (Kor) 42:
371-378.

Received May 31, 2016, Revised Jun. 13, 2016, Accepted
Jul. 19, 2016



