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This study was carried out to develop high-performance feed using selenium-sorbed Ca2+-exchanged zeolite
A. The contents of Se increased with increasing reaction temperature and the content of Ca™ ions in
Ca“—exchanged zeolite A. A synthesized high-performance feed (0.306 ppm) was applied to poultry farming
for4 and 7 weeks, respectively. Se contents in chicken meats and eggs were 18.8,27.2, and 94.1 ppb and 73.7,
14.9, and 64.5 ppb for control (retail chicken meats), 4, and 7 weeks, respectively; Ca contents were 3.8, 9.9,
and 11.9 ppm and 48.6, 48.3, and 53.6 ppm, respectively. In conclusion, Se and Ca contents in chicken meats
increased as feeding periods increased, but significant differences were not observed in the eggs.
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Contents of Se and Ca in chicken meats and eggs. With increasing feeding periods, Se and Ca in high-performance feed
were gradually transferred to chicken meats.

period
sample control 4 weeks 7 weeks
Se (ppb) Ca (ppm) Se (ppb) Ca (ppm) Se (ppb) Ca (ppm)
chicken 18.763 3.8 27.204 9.9 94.106 11.9
egg 73.740 48.6 14.944 48.3 64.538 53.6
albumen 17.107 5.3 11.109 6.8 11.283 8.5
yolk 75.211 98.1 8.263 97.3 40.571 107.7

*Corresponding author :

Phone: +82548205454, Fax: +82548225452, E-mail: wtlim@andong.ac.kr



Sung Man Seo, Sang Gull Lee, Hu Sik Kim, Ha Young Lee, and Woo Taik Lim 307

Introduction
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Materials and Methods
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Table 1. Compositions of Ca2+-exchanged zeolite A (powder-
type) as a function of Ca(NQs); concentrations (mole) for 1

day determined by XRF analysis.
Ca™ conc. Component (mass%)
M) Na Ca Si Al
0.01 19.3642 1.8527 44.8909 33.8922
0.02 19.2837 3.3969 43.7939 33.5255
0.04 17.8583 6.6755 42.5580 32.9082
0.06 16.7032 9.7092 41.0571 31.8720
0.08 15.7169 12.2976 40.3087 31.6768
0.1 14.6711 14.7586 39.2386 31.2112
0.2 9.4650 247482 36.3297 29.3600
0.3 6.6039 29.7824 35.1312 28.3972
0.4 4.6040 34.4591 33.4583 27.3860
0.5 3.9716 35.8564 33.0665 27.0183
0.6 4.0078 39.7045 30.7219 25.4818
0.7 4.3277 41.2097 29.6635 24.6867
0.8 5.0559 43.5340 27.7345 23.5414
0.9 5.1613 45.4671 26.6736 22.5854
1.0 5.5107 45.9268 26.3993 22.4189

Table 2. Compositions of Ca2+-exchanged zeolite A (bead-
type) as a function of Ca(NQs); concentrations (mole) for 1
day determined by XRF analysis.

Ca®" conc. Component (mass%)

M) Na K Mg Ca Si Al

0.1  5.6391 123016 3.7522 12.9253 42.9945 22.3873
0.2 48075 9.8267 3.4844 14.7459 40.0938 21.9960
03 44541 10.0668 3.5830 17.6697 41.9968 22.2297
04 42455 8.6372 3.5256 16.8378 39.8545 21.7650
0.5  4.0542 9.1280 3.5342 19.1648 42.0275 22.0913
0.6  3.8874 8.3296 3.4282 20.4317 41.7949 22.1282
0.7 39103 8.6445 3.4826 20.8843 41.2445 21.8337
0.8  3.7472 7.9479 3.4291 21.2642 41.5840 22.0275
0.9 37119 7.7385 3.4635 22.0589 41.0861 21.9411
1.0 3.6310 7.5325 3.5057 22.0244 41.3504 21.9561
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Table 3. Compositions of Caz+-exchanged zeolite A (bead-
type) as a function of Ca(NQO;); concentrations (mole) for 3
days determined by XRF analysis.

Ca®" conc. Component (mass%)
M) Na K Mg Ca Si Al
0.1 5.8143 11.3894 3.6728 11.9396 40.9395 22.2859
0.2 3.6180 6.9792 3.4115 20.3391 39.9764 21.5446
0.3 44705 9.3828 3.4859 16.5287 40.2019 22.0438 o

5402 5450 5430 5376 5388 5395

5203

No. of Ca?* and Na* ions per unit cell

1414

1197 1100 1140 1249 1223 1210

04 42572 87174 3.5385 17.1270 39.2654 21.7162 e e n e e e e e o e

0.5 40979 83601 3.4525 17.5856 39.5810 21.6922 SoremenfEARO e

0.6 3.8966 7.9549 3.5080 18.7893 39.9876 21.8763 Fig. 1. Number of Ca™* and Na” ion per unit cell of Ca’-

0.7 40192 7.9829 3.4738 18.7711 40.1141 21.8163 exchanged zeolite A (powder-type) as a function of concentration
of Na(NQ;3); for 1 day.

0.8 3.7984 7.5654 3.4438 20.0738 39.6092 21.6572
0.9 3.7195 7.2987 3.4736 20.2142 39.8115 21.6085 25 -
1.0 3.6337 7.0795 3.4336 20.6860 39.5347 21.7371
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Synthesis and Characterization of Selenium-sorbed Ca2+-exchanged Zeolite A for High-performance Feed

Table 4 & 5]
Aot 4= We
AlitstAct,

EEETEESE
2 (| CauNay | [SitpAlixOss]—LTA, CasNas—A)S 7H

ALato|E A BuR2 o] &3t AlF

Al&eto|E A ¥ =& 323 K9] REg-2wof|A] A dheo]
440 ppm (AMEZS AglE 0.0037l) EY=|lem, 373
KO HEg-2ofA= 1,312 ppm, 423 K9] Wh-2oA=
1,938 ppm, 473 K| HF-3-2 0] A= 6,581 ppm (THIAE
F AYE 0.1347)) === A0R ERIEGT (Fig. 3).
A Ee] S W27t S7Hel wet S7kske A

o el 4

glovy, meue ool A HFL eht

Table 4. Compositions of selenium sorption complexes of partially Ca“—exchanged zeolite A as a function of reaction temperature

(K) determined by XRF analysis.
. Component (mass%)
Reaction Temp. (K) B
Na K Mg Ca Se Si Al
323 7.4317 5.3693 4.1588 12.6629 0.0440 43.7463 22.6370
373 7.5212 5.3259 4.1111 12.5741 0.1312 43.6370 22.5575
423 7.5573 5.3407 4.1452 12.1594 0.1938 43.9389 22.7466
473 7.3920 5.2675 4.1137 12.0516 0.6581 43.6372 22.7619

Table 5. Compositions of selenium sorption complexes of almost fully Ca2+-exchanged zeolite A as a function of reaction

temperature (K) determined by XRF analysis.

Component (mass%)

Reaction Temp. (K)

Na K Mg Ca Se Si Al
323 3.3521 6.8759 3.2937 24.0074 0.0411 40.6100 21.8199
373 3.4317 6.6427 3.5338 22.8644 0.1670 41.0308 22.3297
423 3.0762 6.7052 3.3291 22.9341 1.9484 40.3810 21.6259
473 3.3768 6.4707 3.4720 21.7488 2.5420 40.2421 22.1476
§40M g
§ 2000 1938, §

373 423
Reaction Temperature (K)

Fig. 3. Contents of selenium (Se) in selenium sorption
complexes of partially Caz+-exchanged zeolite A (bead-type)
as a function of reaction temperature (K)

323 373 423

Reaction Temperature (K)

Fig. 4. Contents of selenium (Se) in selenium sorption
complexes of almost fully Ca2+-exchanged zeolite A (bead-
type) as a function of reaction temperature (K)
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SeHoR Wi Ueton], Sauris e o 2
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obie EQluh AR B& BAEC] o5 ER B
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oJaf =Y Ca” o] 2 T3 23142l 7)54L 71 1|
Aoty olol I7)54 RS Flel] 4% W 77
Toolols W SA X Ao g TS Table 79 A4

o
L o

(S

rﬂ =

gtol

Pﬂé
2ok

Table 6. Contents of selenium (Se) in chicken meats and
eggs after 4 and 7 weeks of feeding (ppb)

period
sample
control 4 weeks 7 weeks
chicken meats 18.763 27.204 94.106
eggs 73.740 14.944 64.538
albumen 17.107 11.109 11.283
yolk 75.211 8.263 40.571

Table 7. Contents of calcium (Ca) in chicken meats and eggs
after 4 and 7 weeks of feeding (ppm)

period
sample
control 4 weeks 7 weeks
chicken meats 3.8 9.9 11.9
eggs 48.6 48.3 53.6
albumen 53 6.8 8.5
yolk 98.1 97.3 107.7

Stk 8719 24 TP RO 4F W 7 Helrk

21213.8, 9.9 %119 ppmO2 7554 ARE H7ke] ot

o Z7beks A0 Uehget, ol 7154 Aelie] Aol

7180 AT GOl Aol ARk 486 (control)
=i

vt Agho] H|ste 7]*“ RS 71 A2t ”EHZ*
o7 musHA| A ettt Alvks Wdiln deke e
sho] FARE Aol A= ttql LRt Aol visto] 7]
4 ARE AR ARlTot felH o2 wulal] w7 vt
stonl, 7154l Alelie] Aol FAshA vhilmrh g
o o we Fe wa,

AWelise] 529 WL 84 W AkebAe] Al )
A g @ Havleh A Wo) e FHo] nlAk &
a2 e A, Tk 1) s el 7]
o) Aellise] W7k 45 Z7IA RS w2 ehd
o}l H STt (Na et al., 2006), ARMEY U2F 7=
#apel 716 a0l A7HEIE wolnt At ) Al
o] WS 71 e W7k SES BU4E U9
Z7ketchar WrEstct (Na et al,, 2006).

Park et al. (2009) At& W 471 2 F7]e] vjdjgt
gt 2] A7 AREA Aol wlAl= ekt fﬂ
& U oldio] m|A= FkE AR dut, Al J7F
of upe} vlgsto] At W2 ojdEl= A Q‘LOP?&RE&
718 Behmel T ol Helzo) g B foish
A olETka Wsk), Felel Wt Wejet Wt 4z
of W ARt W o2 Aol BlsiAl= old) mEo] A
Aoz o AHekS 3lolsttt (Park et al., 2009).
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% % 10l o] By AT ME 2w U ALl
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