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Studies on Chicken Production and Antioxidation Response by
Dietary Supplementation of Isoflavone and Antioxidants
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ABSTRACT

Isoflavones are naturally occurring plant chemicals
belonging to the ’phytoestrogen’ class. The
isoflavones are strikingly similar in chemical structure
to natural estrogens. The phenolic ring is a key
structural element of most compounds that hind to
estrogen receptors. Dietary components that recently
have received attention for their
phytoestrogens are soy isoflavones. Soy products are
the most significant dietary sources of isoflavones.
Recently It is concerned clinical nutrition of isoflavone
that is driven by reason of alternative sources of
exogenous estrogen are constantly being needed.
Estrogen therapy after the menopause offers
protection from cardiovascular disease, reduces the

action as

extent of osteoporosis and relieves menopausal
symptoms. Exogenous estrogen treatment is a fear of
possible increased risk of developing breast cancer
and because of side effects. Daily intake of soybean
or soy food can affirmative effect to disease
occurrence, that is based on mechanical investigation,
experimental results of animals and human. Research
into isoflavone is going on various field to relieve
hormone - dependent disease such as cancer,
menopausal symptom, cardiovascular disease and
osteoporosis. Isoflavone is plenty in soybean meal, soy
by-product, but only limited information is available
on isoflavone efficacy into animal husbandry. Thus
we conducted three experiments to investigate the
effects of dietary isoflavone on productivities,
antioxidative responses and bone metabolism in
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poultry. Dietary supplementation of isoflavone resulted
in preventing the lipid oxidation of plasma and egg
yolk. Dietary isoflavone improved bone development in
egg-type growing chicks and broilers in terms of
tibial strength. It was suggested that the proper use
of feed additives such as isoflavone might provide
means of improving antioxidative effect, skeletal
strength, egg and eggshell quality.
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Isoflavones2 HAH o2 LA = gAY &
ZZA ‘phytoestrogen’?d EFo] <£3tHMessina F,
2004). Isoflavonese A4 J2EZA 3a4d 327}
)¢ FALSHH (Setchell®} Adlercreutz, 1988), =18
T A2EZA FEAd e EAFAAN T8
T4 247 @h(Leclerg® Heuson, 1979).

H isoflavoned] W3l dFFYTHoz #HAE Ut
]71] A AL YUAA estrogens AT EZ 9 o]
837] HiEolth HAE F 4o thE estrogen HA
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Figure |. Structure of the phytoestrogen ; genistein (isoflavone) for comparision with
estradiol (natural estrogen) (Kurzer and Xu, 1997).
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QAN 71E M isoflavone
o a3 v A7
fHo2 FEPAT e JAY F8E oA
7] 1% 59 AlE A RN &847b5A dE
A A7t FEH(AY. SEe-UFgY 959 A5
isoflavonee H7kstel FAPE o FEHANAN @A
FAo] Z74ekAn, TA W xwo] Z+4A % uhdE (Payne
S, 2001a), "AA SEA(Payne &, 2001a)9}t 57
(Payne %, 200Ib)AAE =4 EAe e Jgo] ¥
a4 JehyA gdth Isoflavoned AtE H7FA A
A3 ALggozy FugEs, #4725 a8z A
o Weg F4s PIAIIE Fde] 2 gledE
At H,

£ 2oAME ddEos AAEE isoflavoned T
g A g g3 dAAA e A7 ARES &
Mt HEe] B A3 Sy dde 932
Heg AFE 9Aoln.
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Phytoesrogen (2124 estrogen)& A& uldA 4
2@ A #AEE phytochemicalo]®, A EA Fgdtct
= 9u9 ‘phyto’s} estrogen®t 7]50] FAREITHE 9
U2 'phytoestrogen’ 0.2 E# T} LF ol AEd 7
£33 8994 EA2A, isoflavoned coumestans L
3 lignans&2 ¥FE 4 JH(Stob, 1983; Kurzers}
Xu, 1997).

Phytoesrogen®] UutA3 9482 2EH2ZHE 2
TS BIsAY A9 FoprjRe vehle Aotk
HE H2HZol= e Agd TRE FAIHTE,
phytoestrogen< estrogen T&A4o] Zgst= AL &
AAG FEAA H ot LAY AFAZA
&g 3 tH(Kurzer, 2003; Branca$} Lorenzetti, 2005).
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Isoflavone estradiol®] T2  FAE]  fEd
estrogen FEANE & Agse Aoz d#A v
(Figure I ). Isoflavone2 W94 estrogend 542 i
2 FHaveE HoAA estrogen® FAMSHA F&8tE 7]
< g B oolyg nzEREY ENL AT g

% d7Ase] F9E V€0l Yrh(Setchell#
Adlercreutz, 1983).

1931 o] & thFel= HEY & FEY isoflavone
S R Uk A7) AASEA (Walz, 1931),
o 60 Aol Walter (194Dl 9Jsia Hgoz oA
(glycoside) genistein®] #EHATt Isoflavoned 3
A" ¥ & A (glycoside)et HIZAZ Hejal w
g A (aglycone) 2 EA8b, 2709 aromatc ringZ
oxygenated heterocycle®] polyphenyl7]& FAH ¢
o}, Aglycones®.Z & genistein, daidzein, glyciteino] ¢4
on, aglyconed XETo] ZHEEo] e
glycosidesZ = genistin, daidzin, glycitin®] 1o 3
Al malonyl”19} acetyl?]7} €A 22+ malonylglucosides
9} acetylglucosides”t EA49HKudou 5, 191 Wang®
Murphy, 1994 Anderson¥} wolf, 1996, Kurzer$t Xu, 1997).
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Phenolics= AEA WellAl 23 tAMEER] flavonoids,
tannines, hydroxycinnamate ester % lignan® 2 &
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Figure Il. Chemical structures of the isoflavones found in soybeans. Daidzein, genistein, and

Isoflavone R R, R, R, R, lipoxyganaseE < A3
5 ]
Daidzein H H OH OH H Ox 2ug s gtk
o . ol ol u g 7] o) F 29 (defatted
Genistein N
soy flour), 5594
Glycitein OCHj; OH OH H (soy protein concentrates),
Daidzin H O -glucoside OH H %E]ﬂi—?%‘@%](soy isolates)
7o ey
Genistin OH H O-glucoside ~ OH  H JJf = q]_ e m‘fﬂ
Hcosid u i #HE83E(phendic
iti CH O- side OH =
Glycitin OCH, glieo compounds) < 23] F<
Formononetin H H OH OCH, H g g4 E Ugdg
Biochanin A OH H OH OCH, H (Pratt$} Birac, 1979).

In vivo AgdAME
genistein 250 ppm< #
oAl HEet 2% FF

glycitein  are  also  present as  acetylglucosides  (6''-O-acetyldaidzin, B _
6''-O-acetylgenistin, 6''-O-acetylglycitin) and malonylglucosides (6''-O-malonyldaidzin, & A3 adgra AN
6''-O-malonylgenistin, 6''-O-malonylglystin) (Kurzer and Xu, 1997). 2 AAsAY s &

UHGrace?t Logan, 2000). Polyphenoles® £3)7]&
As7l Y3t g o)Al st zE: Za glo
vitamin E & vitamin C Bt} 343t a a7t "ol

=

I 2

53] polyphenoles®] dtstd EAe] A3 ol
polyphenoles®] T4 HAlY FoAZA &4 0]
Badg zate 29 S a8 g A
71 %98 W&o (Rice-Evans %, 1997). Erlejman &
(2004)& 229 Aste} Axde] $5A4 T8n AT
of HAd g d3+E e flavanones, flavanolsT
procyanidins, flavonols, isoflavones, phenolic acids%t
phenylpropanones 5 FYF& EIs £ 2671A19
phenol E8& ZAFTE AE] QoA HEY BE
23 F3FEY 4244 (hydrophilicity)# flavanol
o oligomerization A%, A o] EABKE hydroxyl
groups¥ % FE d#Ho Qg Az HAi}eL
phenol®} 383 Fx7b AES 4328 xHer}
© 7He 2 g Axgde Aukn $19 H3x
AollA9 AR A polar head groups#  flavonoidse]
F5AEE s 298 Yehle 2902 dAA
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291 catalase, superoxide

dismutase, glutathione
peroxidase, glutathione reductase® #4& H94o=
7 H Y. W daidzeine E37F m|ekEtA vebgh
(Wel %5, 1995). FA isoflavone 240 mg/kg dietE
T dFFESE 1FY % F98 F 7 Y
hydroperoxidase?] #Xo] foHoz Z7lsigtt
(Hendrich %, 1994).

HZY in vivo A QAXME 245 5%
o] isoflavone® REH oz M3td HAE &
£ FAAA #99& o o 7oA Al
superoxide dismutase®} catalase® &40
3 EAE SAAY. AdA 8F¢ F
isoflavones ¥ FE(50 ppm)ol A Folsh
BT superoxide dismutase =% catalase W3}y
Ak Aol Wl isoflavone 150 ¥ 250 ppm< &
AR TNAMT o8 713 W kst G4 FFo]
A F7H A Th ©=9] isoflavones 50 ppm
F5-5 UFdA £33 isoflavone 250 ppme
aFd v 277 oS E94d o= in vivo
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Table 1. Effects of dietary isoflavone and antioxidants on TBARs of low density lipoprotein in

broiler chickens "?

Time, min Control T1 T3 T4 T5
—————— TBARs nmol/mg LDL protein ————

0 556 0.76 6.49 +024 5.65 +0.71 504 +0.41 529 +0.29 551 +0.49
30 558 +0.48 6.65 £0.22 6.02 +0.52 531 +0.28 558 +0.13 554 +0.20
60 893 082" 10,05 +041° 890 +0.35% 7.87 +0.34™ 7.10 20.41° 6.64 £0.39°
90 16.40 +0.85° 15.34 +0.56° 1462 +0.99° 1443 £036® 1223 +063*° 1021 £053°
120 2721 095 2688 £1.72° 2548 +0.47° 24.79 +0.74° 16.86 +0.51° 1481 0,12°
180 37.05 £1.03° 3658 +0.21° 33.85 +0.62° 32.30 +0.35° 25.12 +0.64° 2213 +0.57°
240 4326 +1.02° 41.99 +0.36° 39.13 0.61° 35.99 +0.46° 33.73 +0.47° 30.93 +0.50°

Y T1, Vit E 60 ppmy; T2, isoflavone 20 ppm; T3, MEEQ 140 ppm; T4, isoflavone 5 ppm + MEEQ 30 ppm + ethoxquin 40 ppm; TS, isoflavone

10 ppm + MEEQ 60 ppm + ethoxyquin 80 ppm.
» Meant*SE.

¢ Mean values in a same row with no common superscripts are significantly different (P<0.05).

TRl gzl a4 fE gy Asgo] YeRd
S AARFATH L1u 5, 2005),
§ Jol A isoflavone % 78} tSHEAE AL

ofste &A1 d9d 1 LDL oxidation®l

vz 4T F7F 39t Ross x Ross 1493 /\ﬁo}
g 72055 FAEH, dxTe AR SAAEE Eis
AL, isoflavone o} F¢ FAats &4 HbLoM =
3 WE EZ 60 ppm F52% 7} isoflavone ¥
20 ppm, MEEQ(micro encapsulated ethoxyquin)%H&
140 ppm, Festron®% 0.05% (isoflavone 5 ppm; MEEQ
30 ppm; ethoxyquin 40 ppm) 2 0.10% (soflavone 10
ppm; MEEQ 60 ppmy; ethoxyquin 80 ppm) #5202 3
7} Folste] & 67] AFURE)R £

A AP AlE HAY, 42 FAF € AR
Q7€ YolMEe BE AFTAAM FAA7E AR FHA
Zorrh, Wiz vls) isoflavone 3 7H, MEEQ 37}
F, Festron® A7 2504 LDL A&7t 287 9
AHE A7t BHEYLP005), 0F o Fol] 1 Aol
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7} H 54110}7% ‘/}E}‘i;:‘:‘r E3) Festron® 01% H7}F
oA 180% 2 2402 A7 Al TBARs 32 Festron®
0.05% 7"&7}'7““ H&) fo3t A ERHP<0.05). 4&4

T gzFd v AA AgedA FYHeR F4
UL THP<0.05).

AdE FHolgdl isoflavone ¥ FEEF & Alg
o A7t Fo3HE W E4F9 SOD AL F7HAY)
T EH7F JIATHP<0.05). W& W alkenal == WX
T(36.03 nmol/md)ell Hl&] T1-Tow ZZh 2933, 2880,
28.08, 2724, 2998 nmoy/mEA EF FodA =A o

ER THP<0.05).

2. 3G 489 2 R AAdAt MAE 9%

T HEe 94 44 Ex isoflavoned] A4 A
Ae BITARRY AL BT AR EHA

AtH(Jenkins &, 2002; Ismail, 2005). 4£43% 754

Table 2. Effects of dietary isoflavone and antioxidants on SOD like activity in_growing chickens 12

Control

T2 T3

SOD like Activity, % 62.5 +0.76°

62.78 +0.90°

65.78 +1.13F 65.94 +1.31°

N T1, Vit. E 60 ppm; T2, isoflavone 30 ppm; T3, isoflavone 20 ppm + MEEQ 60 ppm + ethoxyquin 80 ppm.

? MeanSE.

% Mean values in a same row with no common superscripts are significantly different (P<0.05).

Table 3. Effects of dietary isoflavone and antioxidants on peroxide values in Iayers”Z)

ltems Contral T1

12 13 T4 5

Alkenal,nmol/mé 3603 +3.30°  29.33 £3.16°

28.80 £1.30°

2808 098 2724 +1.17° 2698 +0.84°

YT Vit E 60 pom; T2, isoflavone 40 ppm; T3, MEEQ 140 ppm; T4, isoflavone 25 ppm + MEEQ 30 ppm + ethoxquin 40 ppm;

T5, isoflavone 50 ppm + MEEQ 60 ppm + Ethoxyquin 80 ppm.
2)
Mean+SE.

% Mean values in a same row with no common superscripts are significantly different (P<0.05).
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Agdgae] Aolg uHIHIE oiF ©Hd F

isoflavone®] TH7A3te] LA #AEAL TFsHE A
At 2AF Aol ® ge qRzaE FHNE

phytoestrogen, 53] isoflavoned 79 AF A ¥
adAdd H& HH FFol B2 QAN E BT
H3e) wAjo] v Ao g ¥ aHYHPark &, 2005).
H747) g4 A isoflavones 19 65mg TE 132mg
TEoE Fold AT dF
o Hl o] fYslA YolA= AIrt BAHYOH
(Wangen &, 2001), 8% A4 FFo] F4d 7197
(premenopausal) 42 WELE & YFHFAIHE
A=A g Bl W Ad g2 w3se
Aoz Vet Merz-Demlow 5, 2000). Jenkins %
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84, tyrosine kinase®l thdF AsA 3k
4] H ¢ E F

Terpstra 5(1991)& 25% 7}A¢]l AR Fo]Fo s
25% W7 @A AEE FoI3 hamsterdA dF &
T4A4, & 292HF 4 VLDL+LDL-C %] #9
A Wttt itk Anthony 5(1997)2 Rhesus €
+olE e 3 ATA isoflavone 531 U
T @829 Fo §o d+R BFHA VLDL+LDL-C
7b o 30~40% A= #AsFgon, dAdAE HDL-C
7+ %943}74] s7hete d3E #2e $943 A
7t He & Zd2HE B HDL-CY ul§o] +AH
dARAA ZH7E 20% B 50% ° $oha sk &
A7 (Anthony &, 1997 E S5 isoflavoned] 413
o] 93] HDL-C Fol F7Hhe 237t AEHglon,
wEEd W 594 guol dASA FiEudn
BastEth Kirk $(1998)& isoflavone 433l Q}SH
LDL &A1 &40 JIrigve 292 53 o
LDL-CY Z& 715& A%d ¥ vk 8% ;’ﬂ]*ﬁﬂ

ol

ox fok Job off fu o

WP Fl[‘
el 2
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ANZ LK Isoffavone & &

29 Aste Bt Ty rE S

% LDL-Co LDL-C/HDL-C .

0|3t &

g AFdAE FHAQl T wxEe diF @9d
FoTAA Fogo] gEAt wHY FAF F
A 5 9 tHWright$} Salter, 1998).

8% FEzHEY Zas E9EE BAAA]
o & 7ﬂ°}7} gT gedy goof g 7
isoflavoned] <Jgt a3 E FH37] A3 isoflavone
o] o fiF @A isoflavone FHo] E U
T s vud 4gss 2 H 2uH3th Anthony
5(1997)2 isoflavones FE¢ T ©id Fo T
33 isoflavone®] -8 OF dHF FoFoA EF
%z Zd2HE, VLDL+LDL-C/t #93A zidt
HDL-C7} Z7}0}C’i7] mEof oF dede F¥2H
A3 2ol F2 isoflavoned 71913t Fgs}
a8y Song 5(2003)& FHAIY YFe dE2FE, 9
FE& B9 isoflavone FFES ZAAZ APAEY
isoflavone &#o] w2 AFAEE F9IH AToIA
isoflavones &8 5 9¥d F959 isoflavone
Shefo]l 2 UiF Wl Folgzte A AT g
A 2 Aot Yo, isoflavoned] o HolH g3}
= UAHA et g2d 295 2uss

U+ 4F ET isoflavone®] % FH2HE £

= HAste] Aga A} A3

A7F oiFEAd wks] Ado]3

At} Isoflavoneo] 85 F¢
Ao g dAFelMe
g4 ZF ZU2HE

oAl d&E WA A goitie Advtd Aie #
Z5 AHGooderham 5, 1996). Al $(2004)& HZ
A4 A< Al Al A4 g F isoflavones Fojg o
FAA A4 AAAME F Zy2HE, LDL-C
HDL-C7} B5% 7r4d v g Afdxes & 29
HE3# LDL-CHro] Zastdvta 2asged, oge
At ZF7 AZdiAe #dE AERoE 3E#9
Astel #Ho]l 9lom, body massel W 9HE9 xfo
7 A& F USE ARG

BT HAE HAY AAad BE¥E ®= g2 7
Ao ZA isoflavoned] &4t3t &4& B
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CY 43l A8 & F/INHoEZRN SR8 oy &
#7 EHE 7beAd= AAS K Ruiz-Larrea %,
1997). Wiseman 5(2000)& isoflavoneo] dH4+s} &A4-S

WHTOZN in vivo APNA AE BAEE who}F
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&3 isoflavonee] 7F Ul XA FFE W] Fu
AR 3% 13 &, Peluso 5(2000)2
Atg el ZH2d" &3 cholic acidg H7t
atherogenic diet® HAHTEN FFe W isoflavone
extract 79 7(983mg isoflavone/kg)ol A EF
ZYXEHE 7Y Astel FHkete] 7F W triacylglycrolol
33% FAastAveE A7E {3 dF @4
o HAAE F/MNFEE W 7 Ul FH2HE T
ZAsg 0w isoflavoneo] AW ZHAHE pooldl
FFE A F UEE AAEE A9 E BEuHUY
(Wright®} Salter, 1998).

Isoflavoned] A7 A& % deixAEe FHd ot ot
2AA, s AS dure A 19 26g9
F oA aglycone HElZ 40~60mgel isoflavone
AAZE gt Aot AAH A} 2 (Branca
9} Lorenzetti, 2005), o]+ W%F ¢¥d& o= AL
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FEorE AHE "Havh Jov, s FHY
isoflavoned] A#E E3 @NEdds] oy zzr}
FeAdoR dod £ USE YvEtE ZoE Huhd

o.

AfEe Bert Ak Asdn,

3. E4dAt 9FE MA= 9%

194003 Sk kel Al LA MRS
¢lo] isoflavone® ¥ %<l formononetin® biochanin A
b 1FER 49 A2 (clover)E AH e A2 W

HAWHAM FE2E0ZA isoflavoned 7FsAol A
9121%7] A2 (Bennetts 5, 1946; Braden %, 1967;
Moule %, 1963; Shutt®} Braden, 1968). &% £
phytoestrogens &3] HHste TULAAE ZEY
A7t 28 2R $oHME ‘Western disease’ & 3}

ol Ft}ZZ(osteoporosis)®] Aol wtle G&tzAl
Ax7t RaHHA(Adercreutz, 1990), T2 A 2
3 thAke] Fgoll #stE isoflavoned] WML B
A& 7HAA I9HBingham 5, 1998). FE FE
o dAFE BHA isoflavones 'bone mineral
density’ (BMD)E %7} 7) (Ishida %, 1998; Fanti %,
1998), "bone turnover' A= FAH A F3Z w33}
T B uH A K Picherit 5, 2001a).

F A 2 A fAdE ZEE AR F
cytokineo] #ejstH, 2704 thE AEzd(zE € 3
AZ)d & Z2HIr} estrogene FTFA T A
odAtozn W AEFF(bone resorption)E HHEF
(Setchell#} Lydeking—Olsen, 2003). 93422 FE 1
Aol 93 estrogeno] XA HFAEY E4o] Fo}
HozM W AFsvt APdw FpEF ¢ FHY
HEAdo] F7rsict Wyt A3skse HA FoE estrogen
78720 ERBe] o] F7kel=, phytoestrogen®] T2
23} 2 248 L3 drs FolM AR Aol B
2EYt oS B9 genisteine ERBY 2o s}
o ERBE| transcriptiono] E]X|&= %8| estradiol®) += H=i
o o] Zth(Kuiper &, 1998).

Phytoesterogen©] & tiAlol wlx& & dsxE
Aol FA in vitro AT7F AFHALH, AEH
589 22 2 AZAHAEE &£ AFAA
phytoestrogeno] ©|& AZ&}Qlo] AFH o2 Fojgo]
B8] 5 UH(Anderson 5, 2000). €] wlo} giEH S o] &

e = T

Table 4. Effects of dietary isoflavone and antioxidants on the weight, length, strength, ash, Ca and P contents of tibia

in broiler chickens "2

ltems Control T1 T2 T3 T4 T5
Tivial weight, g/100g BW 0.59 £0.01 0.59 £0.01 059 £0.02 0.59 +0.01 0.57 £0.01 0.59 +0.01
Tibial length, cm 8.89 £0.10 8.80 £0.08 8.78 +0.08 8.88 +0.05 8.83 +0.07 8.80 +0.06
Tibial strength, KN 026 t001° 027 £001° 031 +001* 031002 031 £002° 031 +001°
Ash, % 3055 +098 3093 +212 3103058 3146 +085 3161 067  30.05 053
Ca, % 11.02 £043 1099 +0.14  11.02 +0.21 1128020 1126 008  11.05 £0.26
P, % 510 £0.18 503 £0.09 5.05 +0.11 5.05 +0.08 512 +002 5.06 +0.12

YT1, Vit E 60 ppm; T2, isoflavone 20 ppm; T3, MEEQ 140 ppm; T4, isoflavone 5 ppm + MEEQ 30 ppm + ethoxquin 40 ppm;

T5, isoflavone 10 ppm + MEEQ 60 ppm + ethoxyquin 80 ppm.
2)
Mean+SE.

> Mean values in a same ith no common superscripts are significantly different (P<0.05).
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3 in vitro T7AA isoflavoned =9 Fr)43lE & Phytoestrogen® & thAle] theh tpFe zZoAg]
AXNA oW (Tsutsumi 5, 1995), daidzein® genisteine QAAE A5 A YA AY)E =3 B
ZEZA|Zo M2 alkaline phosphatase?] A& Z71A]7] £ HY isoflavone Ev tF d¥d9 Fo & BMD
T 2y e AFe, d275e dAse &3 b Fobeke A% EE 9% FUPF dBHL Yo
7b B uE At Sugimoto®t Yamaguchi, 2000a; 2000b; (Messina %, 2004). & S9° Potter $5(1998)
Anderson® Garner, 1997). isoflavoned] %7} ﬁ}%*ﬂ isoflavone  g#o] =2 FdlFd(solated soy
o gA4& dAlste 7] 93] 7] 3 AEL protein)& AT #AF7] 44 BMDY F7}7F UE
(apoptosis)oll g+ 3 tyrosme phosphatase ] @'*4 woh sAew, isoflavoned] AFA F F &40l
2 cytokined| e o= W A4e AEA W ZE o felatA dEEAt T Bmag 9 AckPicherit %,
o Wigle] wjX= FF T o Foro A7 A 2001b). 500mee] FH(AF T o2A 25g, aglycon
ot} He) 9 isoflavoneCEA 85mg)E 24zt A7 JAd)
In vivo 97E FE U2E A4 FERIS o]& A S99 o BMD7} 1.1% 718t ¥t isoflavone
o] FREHAL, FFF(Jayo T, 19969 HA(De shgo] G T F9 oA A e BMDE 42% 7+
Wilde &, 200114 7 237 BaEch B4aZ &7} 1JrE‘r‘/‘ﬂf(Lydekmg—Olsen 5, 2002). 1Y #H)
A FEEELS o8& ATIA dF(Arjmandi T, el A2 AF d(309] 3} Ex 7|zl 1 o]y
1998), isoflavone (Anderson %, 1998) 2 AA o vz #& 4F ddA 47y EIAs vEUE
genistein (Blair 5, 1996)& FAYALY] AZE 7JAA Aol Fog A4t JAHMessina 5, 2004).

e AR JEgt) dE 5o Armandi $(1998)<& Erdman (2000)¢] &3 uie} 7ol tfF dhyd
d2E AAT 4¥L AE o459 isoflavones THr + isoflavone®] Fol7h F oAbl FAHAH] YIS v
ste gFE 899s W TR F93A S8 e 485 %88 yE £+ gtk F AzEele
=& BESNAY. A 3 Yelde T faby o]&-3k in vitro A7} VYA SR estrogens LAAZ]
ol4o] isoflavone Foo s o= HX HAHo= FERIMY ATE phytoestrogen, E3] isoflavone
IEHUTGE T AFE 21 vk o 5, 2000). o] BMD ¥ =ZdAre Axel] FAHA] FFS vX &
Blair 5(1996)2 A A genisteing WAZEA FHo Fo Aoz A4 £ 9l

1S W BMD7F 12% 34E AT 8t9.oH, daidzin® e SA 2 AteE golg A isoflavone 2 3
genisting °|-&¢ TFE AT (Ishimi 5, 1999)M % FA}F ASEAE AtgA H7F §ARoEN AE2AET f9
& A3} Zﬁ?ﬁﬂ‘”‘i} Isoflavone Oiﬁﬁi’ﬁ L5 Hoz gAEE 2t #F Ht

2 9 A +48 ¢ e de T35S 99sA

U 28 AVE 2E2 7 9SG a3y dad

Al zAqA G FJayo &, 1996)9F HAR(De Wilde 4. FENY ot A9 isoflavoned] o]-&A4

S, 0008 ddez g9 AF9ME dF isoflavoned) '
Fo7t AL FAAY JIS nixR] P AR 7V A isoflavoned A8 & ]E g Al Ao AF
et o2l gx2AdQ Age 593 434 240 7b AR Sislov she R #e dTE A ge A
Zg sEs ZAYA wRE isoflavoned] BHEAI o] Aolth, Alold T isoflavoned A—CL o elAle Az

% Bolgos Ygd 5

98¢ o s,

23} g 424

estrogen©|™ &% Yol A AEEZ

Table 5. Effects of dietary isoflavone and ant|o><|dants on tibial strength and the contents of ash, calcium and

phosphorus in growing chickens '

Control T1 T2 T3
Tibial strength, KN 0.06 £0.01° 0.07 +0.01° 0.08 +0.01° 0.08 +0.01*
Ash, % 28.03 +1.21 26.75 £0.80 28.01 £1.09 2991 £0.72
Ca, % 10.64 £0.55 10.24 £0.29 1151 052 11.73 +0.51
P % 561 0.24 5.22 +0.15 5.65 +0.30 5.88 £0.15

Tl Vit. E 60 ppmy T2, isoflavone 30 ppm; T3, isoflavone 20 ppm + MEEQ 60 ppm + ethoxyquin 80 ppm.

Mean+SE

® Mean values in a same row with no common superscripts are significantly different (P<0.05).
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B estrogens HsAY #EF FAF ot sE2E v
£S5 HE So] o (Plimpton 3 Taegue,
1972; De WﬂdeS’Jr Lauwers, 1984), isoflavone #¢ Al
7tee SA 447 &A B FE dFde Helst
A HWinters$} Banz, 1997; Cook, 1998).

UE ‘:‘OMW = isoflavone®] estrogen A} 7522

AU A AF FA 545 Yo Al
@ﬂxﬂi’ﬂ Ab&3 o 7F 9itHPayne %, 2001a). Cook
(1998)2 isoflavones AlZ kg B 1585mg FHEL=
kg BW #{A H7} Foiste] FAETH ZATF0]
718 2942 Busid gy o] AEdE A
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Table 6. Effects of dietary isoflavone and antioxidants -on egg qualities in Iayers"Q)

ltems Control T T2 T3 T4 T5
Eggshell strength, kglor? 300 +006° 313005 332005 314005 331005 3.35 +0.05°
Eggshell thickness, 0.01mm 790030 3889025 3B/76:026 8401027 3851 026 3879 +0.24
Haugh unit B4.03 :087° 6684 t065° 6775 +082° 6747 £078" 6640 1063 6889 +085°
Yok color, RC.F 748 10055 754 005° 749004 769005  765:004° 768 005"
Egashell color 095 +0.17° 1055 +0.19° 1143 +018 11140160 1119017  11.30 £0.18°

Y T1, Vit E 60 ppm; T2, isoflavone 40 ppm; T3, MEEQ 140 ppm; T4, isoflavone 25 ppm + MEEQ 30 ppm + ethoxquin 40 ppm;
T5, isoflavone 50 ppm + MEEQ 60 ppm + Ethoxyquin 80 ppm.

2
Mean=SE.

#¢ Mean values in a same row with no common superscripts are significantly different (P<0.05).

Fo] $MHo2 AT AMS RIS WEA % 2o 2 dg o) A2 kg FaAsE 1)
isoflavone & AHE 100 g% 177 mg E¥ 58 mg T £9 Bstgen $A% HPE yolgld 274 2
3 AYAEE L9 FAsg 99 HFeE 9o o slolA isoflavone?t 71gk FatstEdo] EHL 3l
A7 2 ADE AU HPLC 24 2%, d93 = o slein= b7

vehgth a28n Ad 4
Haugh unit, Y34 %

S

4 Yol thEE9 isoflavone (daidzein, glycitein 2
genistein), equol® ¥%3% isoflavone WAMIEo] o A7 eyt 28y B4 B4 2 94
7 e conjugation FEHE EA8HE Ao] FIEA 2 oA dn e ZARE FA Rk wEbA
ot @43 43 ) equol L Al 7HA isoflavoned] isoflavone A7+ AFEE F93AY isoflavone H7MHS

(e}

)

ok o o i n{ ¥ |
P
r o

e ki

Hg Ee AR Jedod, B3 d¥ e sde 5 A4 gie NMgeEx Zd2HE A
equol-conjugates’t & isoflavoned] 60%E xAstgch 3 2 2AE Hold "AE H4Fe FHE] I F
o[ 9] d-*(Saitoh 5, 2001)9 FAFSHA oz g & A7 RS AAkSLE Qi
Aol tF isoflavoned Ef3le HEARE Fogo
&M phytoestrogen®] Hold mE77LA] GAAEQ] A V. eIZEs
Ato] ZbssithE A3l eyt
B AFAgA ARFAE gz sto] £YP59d 1. Adlercreutz H, 1990. Western diet and western
old AT(H, 20000 = Se-dFE 959 H4Y diseases: some hormonal and biochemical
Argo] isoflavones 40 ppm FHEOE HIEE AT mechanisms and associations. Scand. J. Clin.
A G A=z oA AXEE Ads BRI Lab. Invest. 50(suppl.) 210:3-23.
NBHE MHAANRE 72E isoflavone 2 EEE 2. Anderson, J. J. B, W. W. Ambrose, and S. C.
4L Asd JArt gAgeEA 4 AR T$FUYE, Garner, 1998. Biphasic effects of genistein on bone
WHAE GAATr s e 292 Yelyith tissue in the ovariectomized, lactating rat model.
o ¢ isoflavone®] &Y BHE o] 43k Proc. Soc. Exp. Biol. Med. 217:345-352.
AANA = AFRZAFOEAN Zgea e JHo 3. Anderson, J. B, X. W. Chen, and S. C. Garner,
) isoflavones AFE HZFAZA o] &3AY FEAY 2000. Effects of genistein on MT3T3-El, an
Hopel A8 &8 ThsAddl digt #Yo] e itk osteoblast-like cell in relation to expression of
gog FEAA FokllA isoflavoned &3 o] & estrogen receptors and during cell differentiation.
S % 7IBAE FUhE 248 A M o J. Nutr. 130:6665-667S.
2R A7t FFojo & Row AR HL 4, Anderson, LL., and S. C. Garner, 1997. The effects
of phytoestrogens on bone. Nutr. Res. 17: 1617
-1632.
. 4 & 5. Anderson, R. L., and W. ]. Wolf, 1995.
Compositional changes in trypsin inhibitors, phytic
2 JAME isoflavone B 7|8 FtSER S AL acid, saponins and isoflavones related to soybean
AhgAdgozN SA, AeE oy 2 AEAA processing. J. Nutr. 125:581S-588S.
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