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Effects of Dietary Safflower Seed Powder and Chitosan on Hatching Egg Production and
Eggshell Quality in Aged Egg-type Breeder Hens

E. J. Kim, S. C. Shin, S. J. You, B. K. Ahn and C. W. Kang'
Animal Resources Research Center, College of Animal Husbandry, Konkuk University

ABSTRACT This experiment was conducted to investigate the effects of dietary safflower seed (SFS) powder and chitosan
on hatching egg production and eggshell quality in aged egg-type breeder hens. A total of four hundred 54-week-old Hy-Line
Brown breeder hens were divided into five the groups and fed experimental diets either with addition of 0.25 and 0.50%
SFS powder or 0.10 and 0.20% chitosan or devoid of all for 6 weeks. There were no significant differences in feed intake
and laying performances among the groups. The rate of settable egg in the groups fed diets containing SFS powder or chitosan
was significantly increased compared to that of control (P<0.05), irrespective of dose-dependent manner. The addition of SFS
powder or chitosan significantly improved the eggshell strength (P<0.01). Eggshell thickness was also significantly increased
in the groups fed diets containing chitosan as compared with that of control (P<0.01). Fertility and hatchability of egg set
were significantly improved by dietary chitosan that those of control (P<0.05). The contents of tibial Ca and P were
significantly increased in the groups fed diets containing 0.5% SFS powder, 0.1 and 0.2% chitosan as compared with taose
of control. The levels of blood estrogen, calcitonin and parathyroid hormone were not affected by the dietary treatments,

The overall results indicated that the proper use of some feed additives such as safflower seed powder and chitosan might
provide means of improving eggshell quality and reproductive performances in aged egg-type breeder hens.

(Key words : safflower seed powder, chitosan, settable egg, egg shell quality, aged egg-type breeder hens)
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Table 1. Formula and chemical composition of experimental

diets'
Items Control Tl T2 T3 T4
Yellow corn 6188 61.73 61.68 61.88 61.78
Soybean meal 16.63 1663 16.53 1663 16.63
Com gluten meal 209 209 209 209 209
Animal fat 120 120 120 120 120
Limestone 845 845 845 845 845
Dicalcium phosphate 1.07 107 107 107 107
Salt 030 030 030 030 030
Lysine-HC1 0.11 011 o011 011 0.11
DL-Methionine 009 009 009 009 009
Choline-Cl 0.10 0.0 010 0.10 0.10
Mineral mix’ 010 010 010 010 0.10
Vitamin mix’ 008 008 008 008 008
Wheat bran 790 780 770 7.80 7.80
Safflower seed powder - 025 050 - =
Chitosan - - - 010 020
Calculated values

Crude protein (%) 15.00

Ether extract (%) 4.10

Crude fiber (%) 3.20

Ca (%) 3.50

Available P (%) 0.30

Lys (%) 0.80

TSAA (%) 0.64

MEn (kcal/kg) 2,300

[N}

w

T1, SFS powder 0.25%; T2, SFS powder 0.5%; T3, chitosan
0.1%; T4, chitosan 0.2%.
Mineral mixture provided following nutrients per kg of diet : Fe,
40mg; Zn, 65mg; Mn, 87mg; Cu, 66mg; I, 1.5mg; Se, 0.1mg.
Vitamin mixture provided following nutrients per kg of diet :
vitamin A, 10,000 IU; vitamin Ds, 300 IU; vitamin E, 20 IU;
vitamin K3, 2mg; vitamin B,, 2mg; vitamin B,, Smg; vitamin By,

3.5mg; vitamin B, 0.02mg; pantothenic acid, 12mg; niacin,
30mg; biotin, 0.12mg; folic acid 0.7mg.
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Table 2. Effects of dietary safflower seed (SFS) powder and chitosan on feed intake, egg production, egg weight, and settable egg

in aged egg-type breeder layers'

Treatments? Feed intake Egg production Egg weight Settable egg
(g/hen/day) (o) (2 (o)
Control 103.39+£1.92 64.18+1.77 64.43+0.32 54.8241.16™"
T1 105.73+£2.36 68.18+3.05 65.0240.28 58.66+1.42°
T2 108.33+0.39 69.93+2.56 65.5340.49 59.02+0.93"
T3 107.87+0.48 67.85+1.22 65.75+0.31 58.58+1.06
T4 107.36£0.96 68.10+3.46 65.60+0.44 60.66:£1.18%
Control vs. SFS NS NS NS P<0.05
Control vs. Chitosan NS NS NS P<0.01

! Mean+SE.

2 T1, SFS powder 0.25%; T2, SFS powder 0.5%; T3, chitosan 0.1%; T4, chitosan 0.2%.
* Values with different superscripts between Control and SFS powder groups differ significantly (P<0.05).
¥ Values with different superscripts between Control and chitosan groups differ significantly (P<0.01).
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Table 3. Effects of dietary safflower seed (SFS) powder and chitosan on egg shell strength in aged egg-type breeder layers1

Treatments” 1 week 2 week 3 week 4 week 5 week 6 week Average
kg/en’

Control 4.06+0.19 375¢0217  3.88£0.13%"  432:016  4.17:0.16"%  385:021Y  4.00+0.07Y
Tl 3.9620.21 3.990.20 4.54x0.12% 4.77£0.16 4.67+0.14 4.1440.14 4.35+0.06"
T2 4.33+0.20 3.8320.11 4.87+0.16" 4.64+0.16 5.170.15% 4.460.17 4.56+0.0¢"
T3 4.74£022 4.63:020%  4.790.15% 4.81:0.15°  4.750.14" 4524012 4.71+0.08%
T4 472023 444010 4.76+0.12% 4.91£0.15°  5.22+0.11% 473:022%  48120.07%

Control vs. SFS NS NS P<0.01 NS P<0.01 NS P<0.01
Control vs. Chitosan NS P<0.01 P<0.01 P<0.05 P<0.01 P<0.01 P<0.01
' Mean=+SE.

2 T1, SFS powder 0.25%; T2, SFS powder 0.5%; T3, chitosan 0.1%; T4, chitosan 0.2%.

€ Values with different superscripts between Control and SFS powder groups within a same period differ significantly (P<0.01".
* Values with different superscripts between Control and chitosan groups within a same period differ significantly (P<0.05).
% Values with different superscripts between Control and chitosan groups within a same period differ significantly (P<0.01).

Table 4. Effects of dietary safflower seed (SFS) powder and chitosan on egg shell thickness in aged egg-type breeder layers'

Treatments 1 week 2 week 3 week 4 week 5 week 6 week Average
......................... MMX 1072 oo
Control 37.00+0.59 37.05+0.68 36.85+0.84 36.35+0.70" 36.85+0.65" 35.26+0.70 36.57+0.30"
T1 36.20+0.60 35.80+0.64 37.65+0.57 36.50+0.72 37.35+0.48 33.95+0.61 36.25+0.23
T2 36.45+0.62 36.40£0.45 39.00+0.69 36.55+0.84 37.15+0.65 35.05+0.60 36.79+0.30
T3 38.10+£0.55 35.95+0.75 39.4540.72 39.05+0.59" 39.55+0.48% 36.63+0.79 38.15+0.23%
T4 37.25+0.77 36.20+0.50 38.65+0.78 37.50£0.55%  38.60+0.67% 36.00£0.99 37.40+0.30
Control vs. SFS NS NS NS NS NS NS NS
Control vys. Chitosan NS NS NS P<0.05 P<0.01 NS P<0.0]
' Mean£SE.

2 T1, SFS powder 0.25%; T2, SFS powder 0.5%; T3, chitosan 0.1%; T4, chitosan 0.2%.

* Values with different superscripts between Control and chitosan groups within a same period differ significantly (P<0.05).

¥ Values with different superscripts between Control and chitosan groups within a same period differ significantly (P<0.01).
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Table 5. Effects of dietary safflower seed (SFS) powder and chitosan on fertility and hatchability in aged egg-type breeder layers'

Hatch of fertile egg (%)

Hatch of egg set (%)

Treatments” Fertility (%)
Female Total Female Total
Control 81.5343.85" 36.67<1.70 76.75:2.47 29.58+1.55" 62.46+3.40"
Tl 87.35+1.85 39.47+1.43 77.8122.02 34.47+1.45 67.852.03
T2 88.8742.83 39.311.68 83.102.14 33.93+2.29 72.4342.82
T3 93.48+1.18" 39.62+2.05 81.112.20 37.10+2.08% 75.87+2.41%
T4 92.55+1.21% 41.62+1.29 81.91+2.01 38.54+1.35% 75.87+2.31%
Control vs. SFS NS NS NS NS NS
Control vs. Chitosan P<0.01 NS NS P<0.01 P<0.01

! Mean+SE.

2 T1, SFS powder 0.25%; T2, SFS powder 0.5%; T3, chitosan 0.1%; T4, chitosan 0.2%.
%Y Values with different superscripts between Control and chitosan groups within a same period differ significantly (P<0.01).
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Table 6. Effects of dietary safflower seed (SFS) powder and chitosan on proximate composition and bone strength in the tibia of aged

egg-type breeder layers1

Treatments Crude ash (%) Ca (%) P (%) Bone strength (N)

Control 27.81+0.84° 10.640.31%" 4.92+0.16%Y 0.22::0.01

Tl 30.72+1.75" 11.7240.70° - 5.44+0.34" 0.22+0.01

T2 36.84+1.30* 14.30+£0.54* 6.99+0.26" 0.210.01

T3 36.95+4.51 12.48+0.51% 5.90+0.28% 0.19+0.01

T4 32.83+0.95 12.69+0.38% 6.08+0.18% 0.19+0.01
Control vs. SFS P<0.01 P<0.01 P<0.01 NS
Control vs. Chitosan NS P<0.01 P<0.01 NS

' Mean£SE.

2 T1, SFS powder 0.25%; T2, SFS powder 0.5%; T3, chitosan 0.1%; T4, chitosan 0.2%.
*B Values with different superscripts between Control and SFS powder groups within a same period differ significantly (P<0.01 .
*Y Values with different superscripts between Control and chitosan groups within a same period differ significantly (P<0.01).

Table 7. Effects of dietary safflower seed (SFS) powder and chitosan on total protein, albumin, Ca, and P in the serum of aged egg-type

breeder layersl

Treatments Total protein (g/dL) Albumin (g/dL) Ca (mg/dL) P (mg/dL)
Control 5.1620.09" 0.96+0.04 30.20+2.52 6.29+0.55"
T1 6.74£0.47* 1.064:0.05 28.96+2.06 5.85+0.55
T2 55240327 1.04+0.04 27.79+1.72 6.60+0.45
T3 5.79+0.35 1.02+0.05 27.66+1.58 4.56+0.25”
T4 5.2940.15 0.96+0.03 23.91x1.02 5.52+0.279
Control vs. SFS P<0.01 NS NS NS
Control vs. Chitosan NS NS NS P<0.05
! Mean+SE.

2 T1, SFS powder 0.25%; T2, SFS powder 0.5%; T3, chitosan 0.1%; T4, chitosan 0.2%.
P Values with different superscripts between Control and SFS powder groups within a same period differ significantly (P<0.01}.
*¥ Values with different superscripts between Control and chitosan groups within a same period differ significantly (P<0.05).
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Table 8. Effects of dietary safflower seed (SFS) powder and chi-
tosan on estradiol, calcitonin, and parathyroid hormone

(PTH) in the serum of aged egg-type breeder layers'

Treatments’ Estradiol Calcitonin PTH
(pg/ml) (pg/ml) (pg/mL)
Control 69.56+12.27  2.83+0.91 6.78+2.04
T1 64.69+ 8.54  2.43+0.77  20.6316.37
T2 7531+ 7.03  2.63:0.89  12.85+5.72
T3 48.67+ 559 2138047  10.64+2.86
T4 53.65+ 553 2.23+0.96 6.74+1.57
Control vs. SFS NS NS NS
Control vs. Chitosan NS NS NS
" Mean=SE.

2 T1, SFS powder 0.25%; T2, SFS powder 0.5%; T3, chitosan
0.1%; T4, chitosan 0.2%.
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