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Effects of Feeding Ferritin Gene Transferred Yeast (Saccharomyces serevisiae)
on Performance, Iron Concentration in Organs and Egg of Chickens
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Department of Animal Resources and Biotechnology, 'Institute of Molecular Biology and Genetics,
’Institute of Agricultural Science and Technology, Chonbuk National University, Chonju Korea 561-756

ABSTRACT : Three experiments were conducted to investigate the effect of feeding yeast accumulated transgenic
ferritin(FRT, Saccharomyces cerevisiae) as a probiotic on the performance, iron contents in the liver, spleen, bone and yolk
of laying hens and broiler chicks. Effects of feeding FRT were compared with that of feeding wild-type yeast (W0) and yeast
grown on 20 mM ferric citrate-added medium (W20). In Expt 1, to investigate the effect of feeding yeast (control, WO, FRT)
on performance and iron content of organs of broiler chicks which were fed basal diet supplemented with 75mg/kg iron (Fe75)
or not (Fe0), three hundred sixty one-day-old male broiler chicks were fed a corn-soy based diet for five weeks. Weight gain,
feed intake and feed conversion were measured weekly. In Expt 2, fifteen 33-week-old ISA Brown laying hens were placed
in individual cages and were fed control, WO and FRT diets for four weeks. In Expt 3, twenty four 45-week-old ISA Brown
laying hens were placed in individual cages and were fed a basal diet for a week. Then, experimental diets (control, WO,
W20, FRT) were fed for three weeks. Iron contents in the liver, heart, spleen and tibia were determined at the end of all
experiments. Iron content in yolk was measured weekly (Expt 2, 3). The level of yeast added and iron concentration of FRT
were 1x10° cfukg diet and 500 mg/kg cell (DM) respectively in Expt 1 and 2. In Expt 3, yeast was supplemented at 2x10'°
cfwkg diet and the iron content of FRT was 1000 mg/kg cell (DM). In Expt 1, birds fed Fe75 showed significantly higher
weight gain compared with FeQ (P<0.05). However, weight gain and feed intake of birds fed FRT was significantly lower
than control (P<0.05). In Expt 2, the iron content of the liver was decreased in the FRT treatment (P<0.05). In Expt 3, iron
concentration of the liver and spleen tended to be increased by feeding FRT. However, the iron content of the tibia tended
to be decreased in the FRT treatment. These results suggest that feeding FRT as a probiotic cannot improve performance
and iron content in organs of broiler chicks and laying hens.
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Table 1. Composition of experimental diet

Expt. 1 Expt. 2, 3
Ingredients e —
Starter Finisher Layer
%

Com 61.283 65858 54.365
Soybean meal 25045 24.865 17.672
Soybean oil 2000 2000 3.000
Com gluten meal 8098 4224 3832
Rapeseed meal _ _ 1.000
Common salt 0400 0.360 0.390
Limestone 0.902 1.097 -
Tricalcium phosphate 1769 1232 _
CaCOy' - - 9.014
KHPO,' ~ - 1.316
DL-Methionine (98%)  0.116 0.045 0.140
L-Lysine (50%) 0.186 0.118 -
Vitamin premix’ 0.100 0.100 0.100
Mineral premix’ 0.100 0.100 0.100
Total 100.000  100.000 100.000
Calculated chemical composition
ME (kealkg) 3,100 3,100 2,800
CP (%) 215 19.3 16.0
Methionine (%) 0.5 0.38 0.33
Lysine (%) 1.1 1.00 0.76
Ca (%) 1.0 0.90 3.70
Available P (%) 0.45 035 041
Sodium (%) 0.173 0.158 0.17
Iron (mg/kg) 104195  102.739 71.923

: Reagent grade

? Provided per kg diet: vit. A, 5,500 IU; vit. Dy, 1,100 IU; vit.
E, 11 TU; vit. Biz 0.0066 mg; riboflavin, 4.4 mg; niacin, 44
mg; pantothenic acid, 11 mg(Ca-pantothenate, 11.96 mg);
choline, 190.96 mg(choline chloride 220 mg), menadione, 1.1
mg(menadione sodium bisulfite complex, 3.33 mg); folic acid,
0.55 mg; pyridoxine, 2.2 mg(pyridoxine hydrochloride, 2.67
mg); biotin, 0.11 mg; thiamin, 2.2 mg(thiamine mononitrate,
2.40 mg); ethoxyquin, 125 mg.

* Provided the mg per kg diet: Cu, 30; Zn, 60; Mn, 90; Co, 0.25;
I, 1.2; Se, 0.3.

! Analyzed value.
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Table 2. Effects of feeding ferritin gene transferred yeast and supplementary Fe on growth performance of broiler chicks (Expt. b'

Fe Weight gain Feed intake Feed conversion
Yeast 0 75 Mean 0 75 Mean 0 75 Mean
(®
CIR 1678 1736 1707 2823 2887 2855° 1.682 1.663 1.672
W0 1690 1703 1697 2829 2835 2832° 1.673 1.665 1.669
FRT 1607 1663 1635" 2708 2773 2740° 1.684 1.667 1.676
Mean 1659 1701 2787 2831 1.680 1.665
Probability
Fe 0.0119 0.1996 0.1953
Yeast 0.0020 0.0291 0.8779
FexYeast 0.4094 0.7242 0.9168

" 0:non iron added group, 75:75mg/kg iron supplemented by ferric sulfate, CTR:Control, WO0:Wild type S. serevisiae cultured in common

medium, FRT:Ferritin gene transferred S. serevisige cultured in 20mM ferric sulfate fortified medium.
™ Means in the same column with different superscripts differ significantly (P<0.05).
*Y Means in the same row with different superscripts differ significantly (P<0.053).

Table 3. Effects of feeding ferritin gene transferred yeast on organ weights of broiler chicks (Expt. D

Fe Heart Spleen Hematocrit
3 weeks 5 weeks - 3 weeks 5 weeks 3 weeks 5 weeks
Yeast 0 75 Meam 0 75 Mean O 75 Mean 0 75 Mean O 75 Mean 0 75 Mean
------ (% of body weight) -~ ® %)

CTR 1.07 090 098 073 066 069 076 080 078 348 296 322 31.20 31.80 31.56 33.00 33.60 33.30
W0 093 0.84 0.88 068 066 067 094 0.80 087 3.4 3.12 3.13 2940 29.60 29.50 3520 34.00 34.60
FRT 094 093 094 063 065 064 104 070 0.87 3.80 274 327 2920 3240 30.80 3240 33.80 33.10

Mean 098 0.89 0.68 0.65 091 0.77 347 294 2993 31.27 33.53 33.80
Probability
F
Ye . 0.1554 0.3376 0.0699 0.0636 0.1650 0.8178
as
@ 0.4285 0.2103 0.5557 0.9149 0.2257 0.5188
FexYeas
0.5513 0.3348 0.1553 0.3188 03755 0.6424

t

" 0:non iron added group, 75:75mg/kg iron supplemented by ferric sulfate, CTR:Control, WO: Wild type S. serevisiae cultured in common

medium, FRT: Ferritin gene transferred S. serevisiae cultured in 20mM ferric sulfate fortified medium.
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Table 4. Effects of feeding ferritin gene transferred yeast and
supplementary Fe on iron content in liver and tibia of
broiler chicks (Expt. 1)’

Fe Liver Tibia
Yeast 0 75 Mean 0 75  Mean
eeeee (mgfkg DM) —-memee e (mg/kg ash) -
CTR 357 315 336 483 556 519
WO 345 305 325 455 362 409
FRT 271 256 263 408 629 519

Mean 324 292 49 516
-------------------- L 1 S —.

Fe 0.2313 0.5089

Yeast 0.0690 0.5873

FexYeast 0.8903 0.4521

"O:non iron added group, 75:75mg/kg iron supplemented by

ferric sulfate, CTR:Control, WO:Wild type S. serevisige cultu-
red in common medium, FRT:Ferritin gene transferred S
serevisiae cultured in 20mM ferric sulfate fortified medium.

Table 5. Effects of feeding ferritin gene transferred yeast on
iron contents in liver, spleen, tibia and egg yolk of

laying hens (Expt. 2)

Ego yolk

Yeast' Liver Spleen Tibia
33wk 34wk 35wk 36wk 37wk

(meig DM) "¢

kg Ash)

CTR 415" 1145 707 8 40 73 79 139
wo 200 942 667 97 45 T2 88 96

FRT 9" 740 605 89 47 S6 101 110

SEM 24 80 30 40 23 64 46 103

" CTR:Control, WO:Wild type S. serevisiae cultured in common
medium, FRT:Ferritin gene transferred S. serevisige cultured in
20mM ferric sulfate fortified medium.

*® Means in the same column with different superscripts differ

significantly (P<0.05).
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Table 6. Effects of feeding ferritin gene transferred yeast on
organ ratio(%) to body weight and iron content in

liver, spleen and tibia in laying hens (Expt. 3)

Organ (%)
Yeast' Liver  Spleen Tibia
Heart  Spleen
(% of body weight) ---- (mg/kg DM) ---- (mg/kg ash)
CIR 0.562 0.097 24645  432.17 384.48
WO 0.565 0.094 286.23  368.80 37172
W20 0.468 0.079 29723 500.75 378.83
FRT 0.498 0.094 389.98  509.55 321.48

SEM 0.023 0.004 2491 34.51 13.24

' CTR:Control, W0:Wild type S. serevisige cultured in common
medium, W20:Wild type S. serevisiae cultured in 20mM ferric
sulfate fortified medium. FRT:Ferritin gene transferred S

serevisiae cultured in 20mM ferric sulfate fortified medium.
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Table 7. Effects of feeding ferritin gene transferred yeast on

iron content in egg yolk in laying hens (Expt. 3)

Weeks
Yeast'
46 47 48 49
---------------------- (mg/kg) ----=-mmmmmmmemmmeee

CTR 38.76 34.90 18.32 42.30°
Wwo 32.50 30.98 20.52 34.90°
W20 31.65 28.53 17.50 26.18°
FRT 37.38 27.27 19.48 20,88
SEM 1.63 1.22 0.59 1.62

" CTR:Control, WO:Wild type S. serevisige cultured in common
medium, W20:Wild type S. serevisiae cultured in 20mM ferric
sulfate fortified medium. FRT:Ferritin gene transferred S.
serevisiae cultured in 20mM ferric sulfate fortified medium.

" Means in the same column with different superscripts differ

significantly (P<0.05).
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