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Utilization of Persimmon Peel and Its Tannin Extracts
for Animal Feeding
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ABSTRACT

that
precipitate proteins and composed of a very
and polymers.

Tannins are phenolic compounds
diverse group of oligomers
Tannins are potential biological antioxidants,
which are widely believed to be an important
line of defense against oxidative damage and
may participate in the prevention of cancer
and  cardiovascular  disease. Persimmon
(Diospyros kaki L.) has been cultivated in
East Asia and is a good source of nutritional
antioxidant vitamins, carotenoids and tannins.
In general persimmon peel was regarded as a
matter, although based on

the peel contains more carotenoids

waste recent
studies,
and polyphenols than pulp. Several investiga-
tion conducted in experimental animals have
reported that dietary persimmon fruit and
peel effectively lowered the levels of plasma
total cholesterol and LDL-cholesterol.

We conducted experiments to investigate in
vitro antioxidative activities of persimmon
peel (PP) and its soluble tannin
extract (ST) and their dietary effects on
and physiological

powder

productive  performances

responses in poultry. The PP and ST exhi-
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bited in vitro antioxidative activity in SOD -
like activity model. The yolk and
eggshell color were significantly improved by
the addition of PP and ST into layer diets.
The contents of total cholesterol, triacylglycer-
ol and phospholipid of liver in the groups fed
diets containing PP and ST tended to be
reduce as compared with those of control.
With adding of PP and ST, Haugh unit was
increased after 7 and 14 days of storage. In
conclusion, PP and ST
valuable feed additives for reducing hepatic
effects on
overall productive performances and physiolog-
ical responses in laying hens.

color

can be wused as

lipid contents without harmful

» Key words tannins, persimmon peel
powder, soluble tannin extract, antioxidat-

ive activity, Haugh unit, hepatic lipid

content)

. M E
ZE AEA AFI Yo Fa3 g
e A IPER, 2EH2ZHE JEAE B33
Avt #HedAe did AP FAde E-ott
(Kruzerst Xu, 1997). ARQAY ZdEfe 9
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HeA IFEZRH gdd 2L B3 polymerZ @

e BF ¥te EFY  EFoltH(Bravo,
1998: Cos %, 2004). &1 hydroxylZ|$+ & 7
o|Ae] 7 79 A%, EE aromatic carbon® B

o AHAYL AFeE FAHA Jom, ExrEo]
30,000 Da°ll o|2& 3E<|t}H(Santos-Buelgat
Scalbert, 2000). A&A /Y BdL ZA
hydrolyzable tannins (HTs)9 condensed tann-
ins (CTs, proanthocyanidins)e] ¥ 1522 BH

3t} (Santos—Buelga %, 1995).

& o] gdS H]i??}&] therdt R ZEHE
Eo] il EA FL3the ARdo] EAHEA o
E9 A g #ie] HolRla JYH(Chung &,

1998). 25%9 ¥d 2 ghd §AF FFES AP
TN =A qu*i} AA EH7E FHHULH
(Hong &, 1995), B2 in vitro AAJANE A &2}
o] A Aﬂ]’é‘ﬁ] §]'§:]'€°] A4a F4itgEdel vgdl B
A AR AR fEl7] AA ZE E3she
Aoz Jehgth(Rice-Evans 5, 1996). @3 Zd
ZHE FFY 2449 AYE AWl (low density
lipoprotein, LDL) Atste] oA, daw 39 A3
285 B3 #FTHAE] WPE A FaA

= 97 275 RaHArHHeinonen &, 1998).

Z(Diospyros kaki L.)& oMo} 549 2
g, T, 4ol diA=z o]
15-19%°]™, T=%# 3o f-Fo] Hlad g
E40] JH(Young® How, 1986). HAgAr3tA <l
HEF! C(7.5mg/100g ©]73), B - cryptoxanthin,
zeaxanthin ¥ B-carotene® #& 7l2Exo|=9}
gdo] Hwd e FEoE IFIH on
(Gross, 1987 Uchida %, 1989), Az %o g
< 4 100g Wl Eg9E577} 0.16-0.25¢, 7h=E
xol=7} 0.002g 4¥ Aoz 9 HHGorinste-

= H o
zZQ80

in 1994). # #3le 27 Az e 7 44 7}
T A AiEe RAEE e AAE gREe]
Z F97h 28712 drlEln e Aot ey
Z #9 Jdle 2 ¥xd H)§ FtREwo]=9} E3
HE ¥l o BolA olE 4R o]8o] JFdlte
HAT7E3(Gorinstein 5, 1998b: 2001)E 2A=
g 2d 5 fFE 42 584 52 53 %
4 F7MA RS & sbede] v % e Z0E 9o
ot & zelAe gde] g ddd s @
AR gElR AF ARES i Meta B AT

k)
=
1
to, iy
i . e

7HAE hydroxyl?1¢t carboxyl”l &f< 1
HeA SFEZ 7H37I=  H(Horvath,
. YubEol AL free phenolic 718 7IXE
3729 oligomer, EAFFC] 500914 30,000 Da
A2 lda Afstd B84 584
EIaES YA (Haslam,
1988). B = A5 17859 oak gall2%E o
& ﬂi}%éé F2ETsI gdolgt W Aoz
5H AIZEHAT 197065}177}74% gdol] digh dF
b elmlstdont, 1 % 1980|ddd] E0j9 AznE
v = Bal sz wgz @A o 400%E o4

Bde] Tl HEATHSEA T, 2003).
HTsE $41%°] polyol (F2 D-glucose)S 714
= TER2A g53E9 hydroxylZlE gallic acid

L
T+

tannin - protein

N

Lo L

(gallotannin) T=% ellagic acid (ellagitannin)t
22  phenolZl® AFE ol (Cliffordet

Scalbert, 2000; Strumeyer$t Malin, 1975). <F
27 G ME ZFEEEE o] @853} phenolic
acid2 EalEn, 949 EA(tannase)d] YIPA=E

CTsel  Heide A 7HEsidoi(Haslam,
1998). HTsx A EA o 123 2L %ol &A351K

= =t ¥ CTse HTsol vls] A4 o g
Exaty, ga-gd FFd AZ4% flavonoid units
7} 2-5070 H=9] oligomer E¥ polymer® EA)%
H(Hagerman, 2002). CTsE leucoanthocyanidin
I catechin® o2 FAE hydroxy-flavanols
o, o[& 3l3EL tannin-protein ETFHE A
st (Ahn, 1992), A% Wz 33tEe]l FHo
w2} ekt deE 243t (Porter$  Chan,
1991: Uchida %, 1987). 44 ¢3& &9 €A
£ 2l -'5"51]5'}”4 anthocyanidins2 7Fe8e] o).

WS 7HE Ao Adde gde 4%
A '\:27} o5 gojA FHQ Aol Jou AY
= A gFEe] 827 YolH TAFIH (Lees
%, 1995), <ol MNP wet ¥ ZadAY
e3lg IrBsle AYgE vehiZim 3k (Macest

<]
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Howell, 1974). HTs % CTs &% &4 vl&&
AEAEE tie] Aol Yehle Aoz deiA 3l
t(Okuda, 2005).

. SHAUXIZA{2] EM]

o AEEH o JokAd BA q X Er
A E onEF FEAY &3 "% FaeA7le 39
FIAEA AAHAT (Jansman, 1993). Yg¥rA o
2 wd o] L 93E 710 ¥ HdHFe
A2 719 (Ortiz 5, 1994), ¥59 Wdide =4
T 718 288 AT Aoz HaHgle
"}(Barryq Manley 1984) AR g Bd2 AF
da g JAske 714
< &9 "Va\— Freo] F7hh AAEE EATE

=
3449 4L AUz IE i (Waghorn 5,

rlo

@y, ofe]
N

N

©

2dg A3 FAsAY, ‘d o] =2 YRS
Tt QH Tl phdtn JLdie LH3hg 9 A
o] AHHE HHHA @-‘Jrﬂ ettt (Mehan-
sho &, 1985: Mitjavila &, 1977). ©|gl& dg&
Z Eoldo|n(Elkin ¥, 1990: Zhu ¥, 1992), &
o T/, AFE BEY WA vt gk XolE
B (Hervas &, 2003, Rayudu ¥, 1970). &
d2 g | gkeid 9]@?301]4“5.4%‘5%
e Uiy 7158 ‘501 =y AAFE #AaAE 7
:L“qoi%:— AdE ASAZIHLugt  Bennick,

e

y

(e3

1998). 3 BdS AzEA o]j&d AFME €@
o] ?:H—EV] e 279 vluste] AFFa At
A& AN E Aoz BadrH Armanious =,

1973). AtaAF ] gk g@de] FHHA gge
AR i Ao|dd], AEAF dHeA 33E
o] FAA o] 1 & Aoz <A Itk (Rayudu
5. 1970).

MEAME Hlad & $EoE Bde Fosd
AFE AsHRayudu &, 1970), @¥d o]&
e 3 " opugte] wjd FJbH(Jansman,
1993) 2 & A= “‘Q(Mltjavﬂa 5, 1973 2
< 5378 QgL A, gd gdFo] 0.5-2.0% F
U AFRE 71Ed ‘EL"%O}@ 870l AstE & A
Aol "ol Al #ZHM(Armanious F,
1973), tannic acide © R FIAAE EAS
IHE & 9k (Vohra 5, 1966).

[‘

F

Faba bean

30 Ji=AOl U0t 2 DG 2 DHD Ef FE29] 018

(Vicia faba L.)9A —%—%
o] A¥AlEY 0, 0.8 &

TS W FHNA "}F/P/P‘c
oA gde A 2 AlEEE
gol © AlsiEel Jehdrim 5?2‘;5}(Ortiz
1994).
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s
e
o
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Tannic acid & ©d 23480l FoX F5H
o] 4% dde AFEE Us BuEysy
(Karin &, 1978; Rayudu 5, 1970), tj®&9 o
T &de g oux] 4 A4 238 A
A7 agF2e] B4E Al Aoz ey
H(Mahmood®t Smithard, 1993; Yuste %

1992). Flores 5(1994)° 3FHY A &
48 F9 & TMEn ¥ A 31}301
I 393, Mahmood®t Smithard (1993)
AAZ N 23187 317 N &880 oAl
#g BEGE, ol 27 YAXY Bd-
Aol B 7 Aslaso A Aot
A (Longstaffel McNab, 1991a: 1991b).
ARA A BdE g9 dPdM AR Y1
% TENMAE ABAHFH @ A 2 G
SRe, 2 % ol FATFIME PF o] AU
(Blakeslee<t Wilson, 1979), HTs9 4&]1 AA
gallotanning 449 FAHE o AXEH FA
ashgo]l &d A v IdE A9gE Bas
A Ahmed 5, 1991). CTsE 93 AFor &
B, AR 2 AT &shgo] 42 62%, 6% 2 4%

>
i
vl

£
3:_

#asigem, 4 dgie] BEHaae g4 At
FHkE o] JeRdtH(Yuste &, 1992). & A9
dipeptidase (EC 3.4.13.11) ¥ sucrase a

-glucosidase (EC 3.2.1.48)9] &4 dA] AaHE=
Reg 4#HA doh(Ahmed %, 1991).

AR W 98d 58 771 A Y Longstaff 5
1993), wWxeUdE F/IHoR Z’a?fﬂ‘ruq(Elkms
5. 1978; Sell# Rogler, 1984) &d Ao 1%
ARl dgo] AA APHE Aoz HuHJY
Fuller 5(1967)2 wWX2d 9ldx methionine
hydroxy analog (MHA), € 2 <7de] 713

o] Efol "Hox dF¥em, Armanious F
(1973)2 Zde] Fg°] A5 #LE tdd JEAHA
tha 39t Marzo $(1990)& &d& 25% 2
3.0% Fste A28 398 ° I A F9
% IeM ¥ 1gG FF°] A, Hdr)|Be] F
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Zash MET W AAAE 47} gastoA e
F457 wlEe AL 5 ke 2R mad
A,

V. WElx Jlsd SHEMe| Sl

1. I4st 2 {27 AlA &9

Bd HFd o A% $3 &9 FedE AR F
AstE A JAE E 4 UK Cos &, 2004:
Okuda, 2005). 25%9 &d 9 gd fAF &S
A& AF9A  catechin  benzylthioether®h
procyanidin B2 benzyltioetherﬂ- 7 7E3 1
2 #t3} oA B I8 HHong 5, 1995).
HistE A4 Ene H4 7 nEEC °}a o]-&-3t
ATFANE 2 AR, gdol] 98 fElr] A
AZb F9 8oz AZHEATHOkuda 5, 1983).
Lin 5(2001) $Al Terminalia catappa 1.9 7}&
4 £ el EAete 'de] 43 iks S-S
3 des EJ_TS‘}“‘E} Mondal %(2006)& Z 3}
AZEH A2 Wge 5259 J4t3 &S v
in vitro EQE ]oO]'Qf] ZARIE e, dyEy 4
BHEJ 7 FEE9] F4tg)
9 ﬁﬂ Al ﬂd’i"ﬂ og Flojgt skt
ATFAAE A
eLS FEEY f%}ﬁ\_ﬁ} Aol M wUTe A9x
LAY (Han 5, 2002).

In vitro 48< B3] ARAY A dEA gLE
of #E7IE AA}E T8 HE EU A¢ ze
frAket BFE E3ete Aoz HuHEAtHRice -
Evans &, 1996). CTs9 3itsl &40 #dd 4
T of FEA AT 0277, OH' 9 AA 58
oA BHTS #AME Hze agAol #AFUT
(Plumb &, 1998).

2l SOD-like activity® AEE RANE in

vitro 343 A¥E B3 7 #y fgo dd &
‘d FEE0] 3 gHE o

H} giot,

W atte A9E BUQ

—|—’

2. & oA 57

In vitro B SEAEE EI CTs dimer}
oligomer?] ¢ &IV} AIFHAHLI T, 2003).
Galloylated dimer<= #H ¢ ™7 carcinoma cell
lined] S JAsIY2(Kashiwada 5, 1992),
CTs dimere 27+ leukemic cell lineo] thafl Al
ZEH ZHE JEHHoH, o 3 U fFEAHAEY
epigallocatechingallate (EGCG)¢ A3 A=&
HAE vk (Sakagami ¥, 1995). In vitro 239

e 2ol AT AsAgd BAP  protein

kinase C7} CTsol 93 A=} en (Kashiwada
. 1992), HEEES ©|&3F in vivo AAME
olgigt A7t & AEFUN (Bomser 5, 1999).
HTso] 53 XF FEFES ?i%%oﬂ/ﬂ iRt
o MYF AW AATe 2 dFHIL
H(Afag &, 2005), g AEA AN FZ3
gallotannin GA] A48FES A5G F4S 9= A
o2 YegtH(Gali %, 1993). Perchellet
(1992) S tannic acid, ellagic acid ¥ gallic acid
F=A7t 95 G B 27 AHE Veld B o}
Hi‘r carcinogenesis®] %3 @Awlt} SolHl &
£ W3 E JteAE JdFEEA o AE 2 d9ke
3 &d fEAe e EE A JbeAL
AABIAE. 23 ¥do] carcinogenl 24 93
el XPg 2AAE F doke Awtd Z2E gl
tl(Bichel®} Bach, 1968), <& ¥<¢asr} gd
Aol fAlste Aol ohig wd WARlE Ee
43 Agstdd AGEe B3] < mad £ g
Oe A% dgzyde] A-A ggy] wEd Zze
Apol7b Vet Aoz AZEd. 33 HTsY Fepd
g gAY Aolg HED ] A% A7 E o
ZgPsjojol FHZQA AES AL & 9& Aot}

Y,

do offt

rm % rlr E i

P>
e
g
ﬁ
2t
o
N
e

3. 3 ZH9zdHE
]m- ;5;),}

Vitamin C 10%

Persimmon peel powder

Soluble tannin extracts

SOD-like activity, % 22.71%0.91°

10.09+0.33° 13.22+1.26°

¢ Mean + SE within a same row with no common superscripts differ significantty (P<0.05).

JIEARS0N Q01 2 THIQN 2 D) Bt F&=20| 0l 31



| o3k SHE7ISSS A L SewE |

TN GATe] dao] dolxle oz AT
(Santos-Buelga$t Scalbert, 2000; Tijberg =,
1997). W A& FEACE oAl T oA WA=
Al g 7 o|3tZ wiAlE Abg HlE gt ¥
Wy ZH2HE 5%t U”%h-“‘ﬂ(Stensvold =,
1992), SHZHE TH 2olE g AP FEAA
catechin® &M T2 CTs«l 71 g 9
3 ¥ Z¥zEBo] #adte AW UK Lin
%‘, 1986:; Tebib & 1994)

o g;,q J,}-/\}}\17§) ;g_y_% _}
dA #HzRlE FATe
oy e St 4
o] RaHIH(Wollny 5, 1999). EZA F&
3 2P EXia 5, 1998)¢] ZgHlloly thrombin
o2 fx3le ga%e 3 AdNvde 2H=
#AE uk gk wEA olE ol IAAASS
dulsl e 2de €3 FY2HES AR WFe
7 o= F2 LDL 2438 A AU, 4% 33
S AaANE 71- g3 ez AZETH(Frei,
1995: Sa &, 2005).

toi

AAR ez ZTsE 8L o 1909F22 Ui
2 drdA 20 97A] de ExHed, oF 2
o2 A7 g AL AUFEoR O We
& FE 4 owd iﬂ-ﬂ%ﬁ’-i o]-&% 1
(Mallavadhani &, 1998).
SEAsA H(Diospyros kakz L.)E 5, 3%
o] wEg vEl A% O/ FHI HFEoE Uy
e g o] glu gde] FEFEoR MA
2 g7 sAY qade 71AS BA e 59 %
2245 vehjo] dEHoz ofgEol & Hd F
shubolth(Yu, 1976: =21EA7t, 1992). FAHEL
o] 15-19%019, =93 #3 Fi-Fo]
A B EAo] gItH(Young® How, 1986). A
FakziAel HlElwl ¢ (7.5me/100g  °©]73),
-cryptoxanthin, zeaxanthin % B-carotene® %
< FIRE x|z Bhdo] Hmd & FELE I
o] 91 (Gross, 1987: Uchida %, 1989), Z
Z FH%o2E 7+ 100g Wd ¥ Ee] 0.16~
0.25¢, #2Hwol=7l 0.002¢ FHH dotn @

W, ol

F

Rl T

=

1.4

32 ZAIRL0N QU0 2t DS 2 I Bt FE=20| ol

tHGorinstein 5, 1994). 23 Ediagdzte] v,
ZE= A9 A W Eeuls 42 ulad
ATelA & AT 7 FH9 Jjd & FHE
0.13 % (Gorinstein %, 1999) 2 0.18 %
(Gorinstein ¥, 2001)2 A% Fido] lon,
o5 AEo] izt ¢ e} Ze K &
A2 #3331 Aoz PzhEYH(Mallavadhani 5,
1998).

SveEre 7 AW wEe 20039 VEeE <&
27,943 ha, AWIFE 249,207 M/TolH, B3 7
H% Ade] AAeo] 140,804 M/TZ o 56.2%%
ARt e as, 2004). gL 2 gd 4
Bl o&) gt gWewtd Jeply] wie 2 2
oy} AAZ o]&HE Aol (Jang, 1998), &

A Ad g7 2-8% TF(fresh wt. basis)22 &
Zrol vlalME B2 Helt(Park 5, 2004). Kaki
tannin’ =¥ ‘shibuol & EdE 79 &d AHES
polyanthocyamdln polymerZ FAE CTsZ ¢H
A QRAMAFY 5, 2000), ool AL wot

EE7t AE vz (Sugiura®t Tomana, 1983:
Sugiura &, 1975) ¥ oYzt 2 H4 & 34 el
gd g T"rE"é—Era Fegle A7 45 SPHAG
(Fan® He, 2006; AA3¥ &, 1999).

HANA A7 4 gde BEHEe F2E Fig
Z-go] BaEtt. Jung §(2005)2 A3 73
Az FAo2RE AL vgE FE5E0| 7FHI dits
gA4-¢ Yyehligler, Han §(2002) HA] t}eke 2
E F2E ZA 7+ dee FEE9 DPPH #4its}
Zo] /M Exvta k. 2o Mondal F
(2006)L & Hgg F&2E<] I3 4< DPPH,
nitric oxide, superoxide, hydroxyl radical %
lipid peroxide radical® 22 ©¥t in vitro 24
£ ol gt ARRIFEY, ti-E9 ’“zﬂ"ﬂ’ﬂ gts)
Aol AFHAYT 7 FE2EY Figs dHeA I
B o3 Aoz HFENTt. 7 JJr’é ol b
Sd 98 F79 FM2E o= HER Cr} 3t
3 4L I33de A7 Zyx Haumm o
(Hosotani &, 2004). ZH2HE T4 Ho]& Fd
3 HIFENA Az 7 BLE FAPS o EF 2
g28E =71 AE A Gorinstein §, 1998
a).

0.

EI}L oXx. N

7 d F2E3 Z gy 9] g8 245 e
= Aoz d#A Yh(Bei 5, 2005; Gorinstein,

-
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1998b). # AT E FH2EE TF ol &3t
F98 o AF FAE 4L A= 2t
#2=E A (Gorinstein 5, 1998b). 7 #3] o=
7z vl3) FtRE ol EEvs ¥l ° B
otr F@Aoz oj8E & JEd(Gorinstein F,
2001), # #o9 WELTA 4L AR AFA
7 3y FE2E0] I 9 Fupolgx 4L IAFH
A gerot gt 9 gritsl F7(02° scavengin-
g) 7k o] BEHAT(Kawase 5, 2003).

Z e 24 Az = 4 34 4 Al sk

e FAER FIF BAARE ot 2 AN
o] HlFo] o 1TE Fr2 FAHN(E4E, 1997),
e Aid dREe 2 A9t 2472 d7)En
A= Aotk A AHr1(2005)= # AE &
g FEo2 FEARE W Hrksl Fo4Y

z <

o] gtz FL& AL dA Hu #HhA 2
A7 Az, dFd 2 Fust Z7t
27E Eagte 2N 7154 =59 At 7be
AT, EAE(1997) FEHE FAEHY
7 A4 487 JIXE ZARE A7 T Enol
% 1,090 kcal/kgelm T opmial o]gEL

30~48 % A= H|mA ¥ey ok Hik %‘ﬁol
24 ZIdtn 9Tt Y FAEA 7T He9

Jgo H71E Bo A% o §4ES WYY A=

g e
o do

rlr e
O
oy

ox ¢ Koo ni
N
o

mlo £

22 383 1§ ¢ Ue AoE 44HR, 7
Fsist 2 9 W FEYES BABAs S5
9229 B4E 715% Aoz Angn

e B9 $2H HeY B FEES A
AE el W7 FlRg W ¢ g, AU F

g ‘:}%kﬂ Aeld dkgol vXE 9EFS AR
F# 9] Hy-Line Variety brown A 200542
%'—/‘]3}01 ABEE A AIRE Fodts tlRT,

Tl 2 T2 437de 29 &%< 44 015 4
0.50 %, T3 B T4 A¥Foe 7184 &@d &5

= 242 0.075 2 0.25 % -’F——’.‘—gi A7 A¥ALE
£ 657 Foldhe ARUEE ANGT

1) 3 AL dFo X = I
ANERHE, ¢ A, s 4 11,_}7_}1:,-7;]] 3
dAe Azl F9& Aole gle A2 UER
o} A €d, ghd —ir%% .
E 7120 999 AFE L9 EE Hsp 3240
utzt AlsAF RS 7-}5:/‘]7]7%‘4 v Aol AstE
£ A3yt #2490 Armanious 5(1973)& A
Atgo] tannic acid® 2 % FFo= H/EE o A}
FAATFH FTAAY ATl Fasgen dEY
foe a0t ARHA . Hadst. Blakeslee
9} Wilson (1979)2 A gd Fol7t ALR G Fol
= A & RAA FRem, 1 % HbAE
b A FEe] gldey 2 % FE ol E
Aol AstHEATR T AT Ortiz 5(1994) Al
faba beancr €& ¥d FEEL 0.8 % A/
W AbEAF o] folkAl AstHEATT AT ole
AE W ouA dghe Age 7Aad A%EA
49 Asrt FutEle] Yehr] wEez AdEt

(Ahmed %, 1991; Yuste 5, 1992).

HzT ¢ o 437 vl PP 0.5 % 27
Haugh unit7} o4 @& A2 Yoy {93
zpol= oYt WAL ST 0.075 % A7FFolA
8.072 PP 0.15 % ¥ ST 0.25 % 7ol ¥4
frolstAl ERXTHP(0.05). ¢z ] Hrlol 9
& vt AFgS BHIed, PP 0.15 % 2 PP
0.5 % #7FFolA thzTFol vig] Folsdl 2 X
& YElT E45(1997)2 1Y £EE
TR 7 F99e 9 FolA glo] *EgA
SR LeH, ol 73 Y9 xanthophylldl 2%
Fgoleln AEg vl gk

A ALE ) Bde) Fo e 3l EX &

d

Control PP' 0.15 % PP 0.5 % ST 0.075 % ST 0.25 %
Haugh unit 85.50+0.50  85.77¢1.66  82.90:1.80  85.37+1.27  85.37+0.57
Yolk color 7.82+0.12*  7.53%0.13° 7.86:0.10%° 8.07+0.18* 7.53+0.13°
Esgshell color 26.69+0.87°  33.80:0.87* 31.77+1.22*° 31.00x1.38* 28.60+1.30™

! Abbreviation: PP, persimmon peel powder; ST, soluble tannin extracts.
¢ Mean + SE within a same row with no common superscripts differ significantly (P<0.05),

JEEARION Q01 2 DO 2t B B &80 018 33
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< %S WA ALE Ead9 i (Armanious T, 7b A BREG o= Hx &Il 9-go] AFHA
1973). Potter 5(1967)& A& Wl &€ 2 % & o} I AU £2EE 2 Ao YeS B AT
TR FAPE W ey Fadl gEY dde o BEG AL AdlMe 37 58 YA o=
dEH Az AL #HdYn dgeH Fry © 2 AoE A4

(1972) 9A| tannic acid® 2 % =& 4 % A7} &

g AT Bl 549 dREA Uddte] B0 3) 3t T%FH W ANAE FF

Uelsitha stk a8y gl d9ke] 58 48 BAZF A SHog FAE 721 FFME A
40% FTo2 FAYE do e G 5o B gzt & Ao]rt gle A= Yyt #d E&
A sk (Armanious %, 1973: Fry &, 1972). tannic acid® FPYE ATNA 7+ Fe W5l

£ "‘5“’“*1’“ 7y BdE 2289 Fof Fo 3 ojxE gk EH?S]W" e Ayt BEaEQi
o] d2o} Me ZHihe #AYA ggton, 23]d Mahmood®} Smithard (1993)% §A< &d& F

dEAT A Ao] foJstA AAHAY AAEE F Ay o T 2 AT sed, A
& VERAATH gallotanning #49%¢ SA(Ahmed &, 1991)¢}
tannic acid®& F49% &4%719 &7 (Kubena %,
2) Aol REAO VX = IF 1983)X e 2+ ] Wil U Aoz veyt
A4t gl A Haugh unite J2ztd 2 2 T ARHAIE A ATdA T FHE 2AR AE
ol7} glgley, BE TdA e 2T nis) 7t = glov ARG F39 Bd FFol 7+ T W3l
Bl 2288 Fo3 RE 43879 Haugh unit’} £ & Ao2e AGHR g
FAsHAl & LB YEHTHP0.05). BAZLR Zrd & 2HE2EE, FAXAA (triacylglycerol,
el Aole ooy EE 14°WH4 Haugh TG) 2 A& (phospholipid, PL) &%& v &
unit FA] izl vjs] Aol & HAYE 2 23 7HeA B@d FE2EY FEol o festA #
o Fit}. PP Mg+ ¥ ST 7@3]:;17}01] TE= Ut AA(P(0.05) #Zadhe AgE YRl &
FEEEE & AolE HolA] Fsirt Y2 E gFe vizTd &) PP 0.5 % A7 F
A#el Haugh unite EE 7|7 ZaAg4E A 2 ST 0.25 % AT f98A #isidn
slaly webd Ao JAAEE ddsle ANEF 2 (P€0.05), TG &% 9A FAIE AZgE Ho F
4 th(Williams, 1992). Haugh unitel 9% T} PL @ dix7o ujg] 2y £93 7184 &
tze GdH A a8 BA ZAYH(Naber, U Fozt BE HuppdA fofdtA Zdshs 45
1979), "0 C, E 2 Ay 2L J9 i3} 7b #EHJY 2l 24 xd 23 %2 PP #U)
EZo] vl EA9] e Zgo] Hrhe AT AT Tl HsiXE ST H7FFolA, H7b f£E0] & A
7} BaEvh(Keshavarz, 1996: Sahin %, oA folstAl dhtAY Aidte Fde UE
2003). ¥ AgdAE 29 U gaits vgdl 3 Wdth. Total EH2HE &% PP H7+ € ST

Foldl 0 184 wdel PU8 BYE TAYCR AT EE W SEel 4 wet Rl 2
A Haugh unit7h 7H9SI9om, PP @ STS) A7h  A3kgtH(P(0.05).

Control PP' 0.15% PP 0.5% ST 0.075% ST 0.25%
0 day 83.12+2.85 89.48+3.37 83.98+3.36 86.80£2.50 85.95+1.56
7 day 68.43+1.92° 81.55+3.67° 78.70+2.55" 82.58+3.43° 81.56+2.27°
14 day 72.12%2.26 77.96+2.43 77.08x1.74 75.22%1.63 74.36x1.90

' Abbreviation used : PP, persimmon peel powder; ST, soluble fannin extracts.
o Mean * SE within a same row with no common superscripts differ significantly (P<0.05).
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Table4. Effects of‘ dletary fzpersnmmon peel
e relatlve liver weights and the contents

,,xtracts on
fi&fractlons in laying hens

Control PP' 0.15% PP 0.5% ST 0.075% ST 0.25%
Relative liver wt. g/100g BW 1.25+.10 1.31£0.07  1.38t0.10  1.33:0.02 1.34£0.08
Total cholesterol, mg/g liver ~ 2.87:0.07°  2.85:0.07° 2.63+0.02° 2.72+0.05%®  2.42+0.07°
Triacylglycerol, mg/g liver 5.94+1.55° 5.73£0.07* 5.47+0.19° 5.57+0.09°  5.22+0.24°
Phospholipid, mg/g liver 26.82+0.73* 24.43£0.88° 23.20:0.57°° 21.94+0.55° 20.74+0.77°

' Abbreviation used : PP, persimmon peel powder; ST, soluble tannin extracts.
*0¢d Mean + SE within a same row with no common superscripts differ significantly (P<0.05).

Innami 5(1998)& 48 A& T/ &
HE 5o Ao dF
= A @Rey 2 g F ZE 2
sHAl FAastRivtn Engoax £ el dXste
BAHE ARG, TREEY 28 J1Ee Sg4Y
2 % A2 70~90 %7} A FHHE o)t

il

f

A=d (Griffin®t Hermier, 1988), %oz Ehdo]
7haeA Mo XA A 9 olgt AR mAE
FHFS T A= TPEE FA7 E Aot A
Ao A A2 (fatty liver syndrome; FLS) ¥
At &8 S3F(Fatty liver hemorrhagic
syndrome: FLHS)2 t#dl= tiAle]4(Butler,

1976; Hansen®} Walzem, 1993)2.2 g7} &9
Asta F714 2oz gEA UH(Dimitrov 5,
1980). Bdo] 7t Ul FAA T 72 X4 By FF
o BlxE ¥ dside 28I AT 87} gA
% E ATelMe PP 2 ST F99 93 7+ v A2
Y ko] Addhe FHHY 2 AAEHYTH
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FFEZ Fogtt. gdS ¥ FEsto]
ZYHEEL AQ FAgAEAY &
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