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1. 12k | XE(2001 ~ 2002)

1) Al AF-IA - 52 digest A ZF LH
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7.
g,
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G-EE Al o]t AF AALES fdA A A AvteEs 20 &Y
% Prototype $-EdigestA4t

SDS-PAGE° A ¢E&ES d7]Qg-sste] duldo] F4fat Ead A

#9444 DTT, 2-mercaptoethanol, thioglycollic acid, hydroxylamine, sodium
sulfide, TCEP 55 #lglsto] 7letd wuld ojgst Ag AAE Aste] #HA
Sh A A

Ellman’s reagentq! DTNB &< ©]&3% 3¢ A|2EHd AHFHS &4

SRRl Al B S E A4S At dAHS WAt dsads

BN
A, A, AN F2 AE] ARG 27

o W, vl

Prototype $-Edigest A4t

2) A2 AFA : Taurine 243t AS, A L =& 42
2

HFH o

11 B
X L1 0o

e
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Sample® ¥ taurine
Prototype %% digest®] in vitro 4&3%}&, o}n| =4t 2 YA U A] o] && =H
Prototype %% digestoll 2§ A5 9] taurine 74323

Prototype$-= digestoll 2|3t A& taurine 3243

. Taurine %3t& 913 A& F 24

2. 22 1 %=(2002 ~ 2003)

1) Al AF-IA 0 S5 digest AlF WHHe sp

7.
g,

NaOH, KOH, ammonium hydroxide 5& °©]&3 &47l8] 7his] =1 24}

Alkalase, Collupulin, Bromelain, Maxazyme, Delvolase ¥ Fermizyme 5 44
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2) A2 AF-HA - 5 digestell & FF taurine B SAS, AT 2 =FA4T

7ho AR e o8] sk S5 digeste] ofbv|itol && FA

. 7FE(EA, A ADO] do] 2 digestoll 93 taurined 3t A A 5E AA
71 weH(PsPol &)/

. =5 taurine 732 g

2}. Taurine” 3}A o 3t panel test

3) A3 MFEFA X2 digestoll 93+ taurine F3F9H AL

7b. 5 digestE o] €3 taurineZ 3t $-FAAF W A

U S5, cystine ¥ MHA®FS] H] A H

t}. TaurineZ}3F-$--f-< 3k panel test

3. 3xF W X(2003 ~ 2004)

D Al AF-HA -5 digest Az WH o s

2

7} $-% digest scale upe] AR AN

oAb e ATk AR SRR dy 5§ Z=2EHokAl A =1 24}

o

S digestell 71324 SRAAE MU AFE A X
2}, Fresh feather mealS 4 Z71oZ EF3IFT A2l B4

obo Al 2, 3AF-RAI ]l ALY Aol e’k $-Rdigest Al

vl $-Hdigest W2l Salmonella 22 WU EA4 4FE PCR WY S 9
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2) A2 AFHA - 2 digestell 93 taurine 43 AS, AT R =5 Yt

7h | el ola) 4 % digest®] ofn]w=Ato] &5 =4
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%, Alz=El 390 022%E Hrbek HYTES Frlste] sk g9

Ao A9 194 7heA 2 A9 204 b 2 thEla 2L gl A B4

o
it

A
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atdek. A9 13 2004 =% FM(feather meal)® NaOH-FM H7F-7F o z+-<}
HNOs-FM A7}l vl ZA&o] =& F&FS yetdlith 29 204 Al=d H
b7 e Al HlEl SAEe]l 7B =%ew, NaOH-FM, HM,
M-HNO;-FM, HNO3-FM, iz 221 R-FM A7} & otk A3 19 g9
A AF, 7hEAe A NaOH-FM #7747 gl ol w8 fofshAl ete-d =7t

Sh

EOoH(P<0.05), A4 29 7F5Aol s NaOH-FM¥ CYS H7b¢7F o A
of Hla) Et-d wEF 2 A Btk vElde] Bed B A= R-FM¥
NaOH-FM #7}F7}F HNOs-FM#} HM(hair meal) 7F-ol vls] €93 F%=7F
5 Al ERATHP<0.05). HAE 17 2% AFAEE 2)oAe B9d sEe Agdl
w2 2ol 7h LAl vrEbRk Tl

A3 2% 2HHNO;) T 4718](NaOH)E 7F3 A glsle] o] &&o] =& Fez 7}

gk & digestS 7]Z2ARRC HIbsto] AbwAle] b at AFU taurine 9

o
M

=

o]
F2 E 49 Ae TFAdske]l AEd gWkE, WEG 157 0] A, AlelA T 254

(A2 24074 F 9607)= SAddomAIste] 873 AbFAIES AAISSAT A

vl

rie

FFE Abe7] fleke] AAlsksdvh 235" € A A (ISA-Brown) 960

Wge iz Ao X E(Feather meal; FM) 5%, NaOH #@ FM 5%, 1@ i
HNO; A& FM 5% #7H% 4485 FAth A@717Hsete] AbehgS HNOsAH g
T7F dETelu s fFo]H o R Eokont o9 fRE HAFES g 9 Aolvt
St dEe gzt $EE HUE AgTEded foH Aol fldew Als A
A& NaOH-FM Aol tizrre frox oz HAasrh Almdshee
NaOH-FM 277} gz ol uls] 7145 whd NaOH-FM A g el Al =7 et
Gtk doeed dAAE BE At oA zelzb stk WEF taurine

332 NaOH-FM¥ HNOs;-FM 7oA 714 =330 o2 FMT7ReH 4

A3 3L taurined ATEAQ cystine 3 HYCEA $FREI o] Aol LE&S

=ol7|9s] A e drlE R e HEdte] wE $SRE digestE V| ZAR AUt



o] 70 AL AFOIEA, B 2 A4 taurine FEol VA FEE
ZAbs7] glske] AAskth AdARE dxzT ARe FAY $EP 5% NaOH
Ael $RE 5%, HNO; #@ $R&E 5% 121 gA g9d 05%5 Hrtstgon,
AFEAF S 9lste] ZHR8lE brolier(Ross®) 10052 FA8ke] 538 298 wikg
1058 (F = 554%) 28rE o2 AHA battery(7FE: 90cm, A E: 90cm, =°]: 50cm)ol
B XS Th AFGAIE S 4297 AAEd o 21 H A= d 2 FAFRE BTl
w8t A L, A Alsv 229" FY 29" 7R Fofstdh. S Fel ol A=

< controldll H]&] skEA|E Foj27F §ldTh AME A FH @2 Taurine® FM = 7}

Ir
i
rlo
o,

ol
©

o,

2

thzTtell wlal wrekir NaOH-FM3 HNO;-FMT-E5°] FM7 WUt
th. AbE 2982 NaOH-FM77F FM# HNOs FM+* Bt foahAl &9kl oz}
Taurine 79 123k #Fol7F §lAth 279 taurine &S B A5 0] 1482
pg/g o ® 7H =kl thE]tso] 778ug/gol Al ThEAke]l Tug/go 2wkt thE
A hEAke] A9 At FxHP<0.0D7E Aoy AR E fel Ak sl
o v e A9 controlel Ml AE]4E59 taurine FHEFel FolsAl EskeTl
Taurine H7FFAAAE  170%, FMT& 123%, NaOH-FMT+ 122% 1283
HNOs-FMT-& 63% =8kth 7k 59 931 &2 Taurine77F BHA 250l
Hle] foshA Eokal dlEel Hlsil = 246% =k Aol A$ole A tEzr

o zpol7h gioitt.

A3 4= TR digestd] cystine o] €& FFIH AAol&E TS A3 AYFEE
71 zAR H7bete] Aol "X = taurine ¥HS 2AFSHZ] 918 AAIHJATH R
T H7bolRel mE ZIZAIEAR]L 29 dET AFRE Fol fREe] HUMEA @42
A& AR 19 cystine 0.25%, cystine 0.25% + pyridoxine 21mg/kg, taurine 0.25% =12]
I B9 05%E H7tste] wHES1a, Feather Meals 7] % Z23F A|dALR2:= AR
TAEY $RE 6%, FA4E $EE 6% + pyridoxin 2lmg/kg, H:0xx 8] $HEE 6% 1
23l HyOp4 8 $-E4 6% + pyridoxin 2lmg/kg #H7hste] wHEA). 78FH 9] At
(ISA-Brown) 8105 % 9xgl7"2 A ste]l Aeld 5y wkEw 97 o], A o]~

G 258 (Y 058) e $Ae] WA she] 57 AP B A s

o
td

S5F&}t Atel gk de AL A3, AdTS 5 8 ZFA o] A% treatment=

kel R, RABFaTE ArbelR, NS4 Arkel R, A2 Ao, B

Mo
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g 7ol o] 7k A oln. wekA AlgwE 713 %= AFelrb /8 A treatmentel] ] 3
AJAAE Gotrr] 9jsto] pld 245 At 2=y WE 4 treatmente] <]

T G BFHA F2 ow yeut Algded o deHA 2dE EdE

of AAEN ASCrEA, telih) 2 3] g9d g mAE dFE A
3 2 H5td FA(Ross™) 100055 FA], 538 4uhs whEg 509(% - 5 255
A)E floor pen(7}&: 200cm, AlZ: 240cm)ell <] vl x| &to] 575 AFYAE S
AR AlgA R E A7 (starten) AR E 353 28] 3 § 7] (finishen) AR &= 25730
Folgtdom gz Atsd $FEZEFEM) 5% H7FAFE(FM), FM 5% + pyridoxin
2lmg/kg (FM + Pyridox), H-0: 12| FM 5% H7FAFE(H0.-FM), 18] 311 Enzyme
A2l FM 5% H7FA&E(Enzyme-FM)s oA AP +E FRom ook 7k
9 AMES WET 45 7 554 diste] #eHbE AA vk EillE 173
) TA el o] FM + Pyridox Z7F7+7F FM 2 FM digest # 2] 7-® o} #2387
(P<0.05) ESAAR thz=ok= zteol7b flith Als HHAFS dxz77F FM 2 FM
digest A&7 Rt} =gtk AR AL FMT9 HyO,-FM77}F Enzyme-FM3} FM +
Pyridox A 7Rt FolatA AR dxTo= Aol7k itk thelek 7k 2%
o] B}9-A FFe A FE Abolol F2gHP<0.01) 2el7t AR T 2ke] A $-ofl =
ol7} itk FM + Pyridox H7F-¢] Bb¢-® ko] e} 7k S5olA 7HE =

o thxTo HlE tElEHodE 85%, JtadSsoAE 15% F71E T B35

_>|.1_11

Bk fold Aol d AR, Aol wE Brhasttd AT FFe A
FM + Pyridox A7 529 thel2&Raw)ol e @vl9h 7442 % (Broiled) o
SEAdA 7 A et dzTe dael g ®aw) §49 457 o)

2ol te et 7S Broiled)ol A AubA el v gL 7pg vk
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A3 62 $EES Al2E Fados At AlxHQle] BedoR Ay e
HAHo| Z2FAE A= pyridoxine F7FFE0] ArEA el Ak d Agke] W3to|
X B9 d3S 2AE7] 98] 31F% o ArgA|(Hy-Line Brown) 9004+%
T 6T R TSt AT bRk wkEg 15A oA, AolATF 24 (A2 150
FA)E e wAste] 453 AFEA TS AAEATE A FALRE S xR AR
9% & (Feather meal; FM) 3% 37 }&(FM 3%), FM 3% + pyridoxine 21lmg/kg %7}
ALE(FM 3% + Pyridox), FM 6% H7FAFE(FM 6%), FM 6% + pyridoxine 21mg/kg
AP E(FEM 6% + Pyridox), 18] 4 BF+-9 0.25% A 7MA}&(Taurine)5 S 7}
o] AFARE WHEAT AEES FM 3% H7F7F B =ka, ool nlE)
FM Ag=50] ooz

6% A7FF+7F 7F =93l Taurine H7F77F FelshAl @tk Al FH ] A9 Uz

=t de 2 AR 9243 FM 3% H7H¢F FM

wr

T7F 7HE =93 FM 6% H7F7F 7Hd skt AR e xRt b =k
FM 6% ZH7}+7F 7V wgkh A9eb-&S Taurine J7F77F 9844 =9 iz
7F 7 srokth Algke]l Wah) el9-d ke 9w o] cystineo] taurine o Z A Sy

=4 pyridoxine®] 7} @37} #FHow &A taurine 0.25% H7F7+7F b =g SR

S45e] Wol UEgtorh, Azte]l 5E0 we Age] $EE Fo SuPeveE
A, B9 5 A7hE ARE W AdTd 9@ $49 /58 257 47 Eol

o
¢ Ao 7 ATt Taurine F7F77F A8 15F5E 45744 ZE £44)

o
N
N

N

2,
ki
rlo
o

TE HEY 7= P 2 AeR HrhE Y

AF 7S FEEFEMeO] HEEY AGEYN =5(F4, A, @) 2 AEH e
taurine $rEol WA= FFE A7 9E] 39 wFE(Yorkshire x Landrace x
Duroc) Wl 135FE &Alete] 534 3wkHE ghi o OFA (47 @ AAMFF=4 : 5)
vz ske] 1153 AMEAI RS AT AFEAID 2 7] Z2AE (control), 7] ERAMR

+FM 3% H7M, 712 A8 +3%+pyridoxin 10ppm A 7F, 7] ZAYE+FM 6% A7
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9 7] ZAE+FM 6%+pyridoxin 10ppm H7F S Al AR 2 dlo] 115:3F F9 sFY
t G SA G AARAFHES Tl Blste] $RE A7V =3dAN {4
Aot AFRESES gETUF $EE HIF(T2, T4 2 Tl H|ste] 9stA

rlo

EFJ9. EZT9 taurine §HS R AR 5o 13938ppmez JH woka 3
o] 647.3ppm, ¢HAlo] 601.2ppm, o] 462.4ppm, SA o] 375.8ppm A E LERWETL
A, S kel A A ghell F93Hp<0.05)7F AR FFel A= Fol A}
7h gl Be bl E Ae A AEe mE AAT Aolrt HEE A gk

ou meMzE ade ARG O 2L BE54S 2 o Fsh Fonk

&
ph
2
>
rlr
ks
oY,
i
o
k2
¥
=2
>
rlr
ol
o>
o
inj
offy

e Zlow W7t 5

O

2odPE wEe deld nEuwds 48 St tarine AFAE ol g3t
taurine7 3} 82 A3 {APA

!

ol mAlE S dotrr] flstol AAE Y

%

[ & ZF9 AFE W feather meal (FM), feather meal digest (FMD)E Z+7}+ 0,
1, 3, 5% FM/cow/kg DMI$}F 0, 1, 3, 5% FMD/cow/kg DMIZ 16v}2] 292 o]
&3st9em, 5% FMD/cow/kg/DMIel 2tz 0, 1, 3, bg L-cysteine 2] +-¢F 22} 0,

1, 3, 5ml methionine hydroxyl analogue (MHA)®l 5% FMD/cow/kg DMIA & +&

4692 o] 5t0] ¢ U] taurineTFT FAMA A WAL GFStoln ] 95l
72t owrsatel Yxel MmA g st

3% FM} 5% FMDA 2] 7= fA84Fo] F7kekAdth (P<0.05). FMDA 7= A

4

Aog fFowAdsteko] FrlstR ot A WA 9kMilk urea nitrogen (MUN)©] t©
2 Z7FekTh - Wl taurined#HE 3% FM3}F 5% FMDA 2] ol A zh2h 1499
22% Z 7}k 4

5% FMD3} L-cystein?} MHAZ 2] 7-¢] f&& H7bgel wel Sr7hatsion, A4l
I L-cysteine (5g), MHA GmDe 5% FMDA @ Foll A FA8a, #3214,

lactose®} MUN©®| = =Fol7F gldth. $# Wl taurined =2 MHA+5% FMDXA 2]+
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7F E=%kom, L-cysteine (5g)+5% FMDA #]7-¢F MHA (ImD+5% FMDA g+
Aol Hl&l Zh7b 39%9F 65% Skt A M txz+E 5% FMA g2
skl om 5% FM+3% molasses®t 1ml MHA+3% molasses % 7F7} 9+ Wl taurine
s AL w A= ko] dhal] dolrE dth -+ Wl taurined H> T
of H]8] 3% molasses# 2] 7+¢F Iml MHA+molasses® 2] 7-oll Al Fol8tA F7}38t4d o
] (P<0.05), HgFztelle= SAA Zol7k fldvh. ¥, AW, oA e
Ae 77k BAA Aol d ot gl v thi Frbsts 4TS JEAdch
MUNE 2 izl vlal] F A FolA FoatAl 7HAask 2™ (P<0.05), A=

s

SAA R FolatAl F7F (P<0.05)ske= kit
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SUMMARY

I. Title

Development of taurine enforced animal product using feather meal digest and

squid by-product

II. Research Results

1. Development of feather meal digests Production

Production method for feather meal digest was investigated in order to produce
chicken meat and cow milk containing higher amount of taurine feeding feather
meal containing higher amount of cysteine. Lower digestibility of feather meal in
animal decreases the amount of cysteine available resulting in less accumulation
of taurine in animal. In order to increase the digestibility of feather meal,
hydrogen peroxide treatment method, in which lower salt and waste materials
were formed, in addition to acid treatment and base treatment methods. Tricine
SDS-PAGE with feather meal samples digested with some proteases shows that
feather meal digestion at room temperature with 10 mM NaOH, 10 mM HNOs;, 10
mM H20», respectively, was found to be optimal.

Based on the cysteine determination using DTNB, which reacts with SH group
in the sample, feather meal digest contained higher amount of cysteine in the
order of NaOH-treated feather meal, HNOs-treated one, and H:O.-treated one.
This result indicates that more cysteine amino acids were exposed to DTNB in
the feather meal treated with NaOH without significant change of the chemical
structure of cysteine in the sample.

The feather meal digests produced under optimal conditions were given to other
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researchers, who were supposes to feed the feather meal digests to higher the
taurine content in the chicken meat and cow milk in this research project. The
fact that the feather meal digest produced with hydrogen peroxide contains 3.2%
cysteine derivatives based on the determination of amino acids using the amino
acid analyzer indicates that this feather meal could be used for the taurine
content increase experiments. The feather meal’s color was changed from dark
brown to bright yellow by treatment with hydrogen peroxide. Pepsin digestibility
increased from 73% with feather meal to 95% with the hydrogen peroxide-treated

feather meal.

2. Production of taurine enriched broiler meat, egg and pork

with feather meal

Seven experiments were conducted to investigate the effects of supplemental

feather meal digests on the taurine content and performance of animal production.

Experiment 1 of two experiments were conducted to investigate the effects of
supplemental feather digests on the growth of broiler chicks and taurine content
in the broiler meat. In experiment 1, a total of 40 broiler chickens(Ross®) were
assigned to 4 dietary treatments: control(T1), regular feather meal(FM)
diet(R-FM, T2), NaOH treated FM diet(NaOH-FM, T3), HNO; treated FM
diet(HNOs-FM, T4). In experiment 2, a total of 70 broiler chickens were assigned
to 7 dietary treatments: T1 to T4(same as those of Exp. 1), modified HNOj3;
treated FM diet(M-HNO3;-FM, T5), hair meal diet(HM, T6) and 0.22% cystine
supplemented diet(CYS, T7). Feather meals and hair meal were supplemented at
the level of 5% in the diet. In experiment 1 and 2, weight gain of chicks fed
R-FM and NaOH-FM tended to be higher than control and HNOs;-FM. In
experiment 2, weight gain of chicks fed CYS was the highest followed by R-FM,
M-HNOs;-FM, NaOH-FM, control, HM and HNO3;-FM. In experiment 1, taurine

content in breast muscle of chicks fed NaOH-FM was significantly
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higher(P<0.05) than control. In experiment 2, taurine content in breast muscle of
chicks fed NaOH-FM and CYS tended to be higher than other groups. Taurine
content in leg muscle was significantly different among treatments as NaOH-FM
and R-FM being highest followed by M-HNOs-FM, CYS, control, HNOs-FM and
HM. Taurine content in the liver(Exp. 1 and 2) and heart(Exp. 2) were not
significantly affected by treatments. These results indicated that 5% NaOH-FM in
the diet was effective in increasing taurine content in breast and leg muscle of

broiler chicks.

Experiment 2 was conducted to investigate the effects of supplemental feather
meal(FM) digests on the taurine content and performance of laying hens. Feeding
trial was conducted with 960 23-wk-old ISA Brown layers for 8wks. The
experiment consisted of four dietary treatments; control(basal diet), feather meal
5%(FM), NaOH treated FM diet 5%(NaOH-FM), HNO;s; treated FM diet
5% (HNOs-FM). The highest egg productions were shown in treatment HNOs;-FM,
but the other treatments were not significantly different compared with the
control. Egg weight was not significantly different among treatments. The rate of
broken and soft egg production was not significantly affected by treatments.
Birds in treatments NaOH-FM showed higher egg production and improved feed
conversion ratio. Taurine content in egg yolk of layer fed NaOH-FM, HNOs-FM
supplementation was higher than other treatments. But differences among
treatments were not significant. It was concluded that HNOs-FM had a positive
effect on egg production and NaOH-FM showed improved feed conversion ratio.

But taurine content in egg yolk was not affect by feather meal treatments.

Experiment 3 was conducted to investigate the effects of dietary
supplementation of feather meal(FM) and its digests on the performance of broiler
chicks and taurine content in broiler meat. A total of 100 broiler chickens were
assigned to five dietary treatments; Control, FM diet(FM), NaOH treated FM

diet(NaOH-FM), HNOj3 treated FM diet(HNOs-FM) and 0.5% synthetic taurine
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supplemented diet(Taurine). Treated diets were supplemented with FM or FM
digests at the level of 5% to the control diet. Treated diets were fed during last
3wks of 6wks feeding. During the finisher period, weight gain of chicks fed FM
treatments tended to decrease in general. Feed intakes of FM and Taurine were
significantly lower than the control but were not significantly different from
NaOH-FM or HNO3;-FM. Feed conversion ratio(feed intake/gain) of NaOH-FM
was significantly higher than those of FM and HNOs-FM but not different from
those of the control and Taurine. Taurine content of the control was highest in
heart muscle(1482ug/g) followed by leg muscle(778¢g/g) and breast muscle(79ug/g).
Taurine contents of leg and breast muscle were significantly(P<0.01) affected by
treatments but that of heart muscle was not. Taurine content of Taurine treatments
was highest in both leg and breast muscle. Taurine content of leg muscle was
increased 170% by Taurine supplementation, 123% by FM supplementation, 122%
by NaOH-FM supplementation and 63% by HNO3;-FM supplementation compared
with control. Taurine content of breast muscle of Taurine treatment was 246%
higher than the control, but other treatments were not different from the control.
In conclusion, supplementation of feather meal at 5% level of broiler diet can
enrich taurine content of leg muscle. Chemical treatments of FM were not

effective in improving taurine enrichment of broiler meat.

Experiment 4 was conducted to investeigate the effects of supplemental feather
meal digests on the taurine content and performance of laying hens. Feeding trial
was conducted with 810 78-wk-old ISA-Brown layers for 5wk. The experiment
consisted of nine dietary treatments; T1;, control(basal diet), T2; T1 + feather
meal(FM) 6% diet, T3; T2 + powder pyridoxin(21mg/kg) supplemented diet, T4; T1
+ HO; treated FM 6%, T5; T4 + powder pyridoxin(2lmg/kg) supplemented diet,
T6; T1 + powder cystine(0.25%) supplemented diet, T7, T6 + powder pyridoxin
(21mg/kg) supplemented diet, T8; T1 + powder taurine supplemented diet(0.25%),
T9; T1 + powder taurine supplemented diet(0.5%6). Birds in treatments T3 showed

significantly higher(P<0.05) egg production, feed intake, feed conversion ratio, egg
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weight, haugh unit and eggshell strength than those fed other treatments. Taurine
content in egg yolk of layer fed taurine 0.25%, 0.5%(T8, T9) was significantly
highest(P<0.05) than other treatments. Other treatments was not significantly
different among treatments of taurine content in egg yolk. The sensory evaluation
was conducted to select the best qualified eggs when consumed by lay public.
Tests were performed weekly up until 5th week. Five sensory attributes were
evaluated by using Hedonic Scale Acceptance test(5 points): yolk color, taste,
aroma, texture, and overall acceptability. The results were as follows: At the
first week, the control eggs were the most favored and the eggs with taurine the
least favored as far as the overall acceptability was concerned (p<0.05). At the
second week, the similar results were observed in most of the attributes except
texture. However, the better scores were recorded in several treatments compared
to the control. At the third week, the overall acceptability of the eggs with
cystein have marked the highest score(p<0.05). At the fourth week, the texture
as well as overall acceptability of the eggs with taurine were the highest(p<0.01).
At the fifth week, this kind of tendency persisted(p<0.05). From the findings, the
preferences towards the eggs fortified with various components in comparison to
the control eggs tended to improve as time went by. This might be explained by
which it could take some time to transfer and deposit the special components

from feeds to the body of the animal.

Experiment 5 was conducted to investigate the effects of dietary supplementation
of feather meal(FM its) digests on the performance of broiler chicks and taurine
content in broiler meat. A total of 1000 broiler chickens were assigned to five dietary
treatments: Control, FM diet(FM), FM + pyridoxine 21lmg/kg (FM + Pyridox), HxOs
treated FM diet(H:0.-FM) and enzyme treated FM diet(Enzyme-FM). Treated diets
were supplemented with FM or FM digests at the level of 5% to the control diet.
During the stater period, weight gain of chicks fed FM + Pyridox was significantly
higher (P<0.05) than those of the other FM or FM digest treatments but was not

different from the control. Weight gain of overall period were not significantly
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different among treatments. Feed intake of the control was greater than that of FM or
FM digest treatments. Feed conversion ratio(feed intake/gain) of chicks fed FM and
HyO2-FM were significantly higher than those of Enzyme-FM and FM + Pyridox, but
were not significantly different from the control. Taurine contents of leg and breast
mucle were significantly (P<0.01) different among treatments but those of liver were
not significantly different. Taurine content of FM + Pyridox was highest in both leg
and breast muscle. It was 85% higher in leg muscle and 15% higher in breast muscle
than that of the control. The sensory evaluation was conducted to Chicken Fed
with Feather Meal, Pyridoxine, Hydrogen Peroxide, and Enzyme. Tests were
performed according to the sex and the chicken parts(breast and legs) when
chicken was prepared as raw or broiled. Sensory attributes for the raw chicken
were aroma, color, off-flavor, purge, and overall acceptability, whereas aroma,
flavor, juiciness, tenderness, and overall acceptability were measured for the
broiled chicken based on the 5 point Hedonic scale. The results were as follows:
When chicken parts were compared according to the sex of the bird either in raw
or cooked state, the meat color of raw chicken breast and legs in rooster were
preferred to those of hen(p<0.05). The degree of purge of raw chicken breast and
aroma of raw chicken leg in hen was better than those of rooster(p<0.01). Most
of sensory attributes of broiled chicken breast tended to be higher in rooster. The
broiled chicken leg of hen was scored in most of attributes except in aroma.
When sensory qualities of rooster and hen were compared according to the
chicken breast and legs either in raw or cooked state, the raw chicken breast of
rooster was preferred to raw chicken legs except for overall acceptability, while
the chicken breast of hen was highly scored in aroma, off-flavor and the degree
of perge. In case of broiled chicken, the breast tended to be better in every
attributes than the legs and the juiciness and tenderness of broiled chicken breast
were significantly better than those of the chicken legs. Especially, the broiled
chicken breast of 5% feather meal + pyridoxine diet was scored the highest in
the juiciness and tenderness(p<0.001). Similar tendency was observed in the hen.

From the finding, the meat color of raw chicken in rooster was preferred to that
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of hen and raw chicken breast was better scored than the raw chicken legs. The
broiled breast of the rooster was preferred to the hen breast, while the broiled
legs of the hen were preferred to the breast of the rooster. When ignore the sex
difference of chicken, the chicken breast was favored to the chicken legs overall.

It is concluded that taurine can be enriched especially in broiler leg meat by 5% FM

diet supplemented with pyridoxine.

Experiment 6 was conducted to investigate the effects of dietary
supplementation of feather meal and pyridoxine on the taurine content and
performance of laying hens. Feeding trial was conducted with 900 31-wk-old
Hy-Line Brown layers for 4wk. The experiment consisted of six dietary
treatments; control(basal diet), feather meal(FM) 3% diet(FM 3%), FM 3% +
pyridoxin 2lmg/kg supplemented diet(FM 3% + pyridox), FM 6% diet(FM 6 %),
FM 6% + pyridoxin 2lmg/kg supplemented diet(FM 6% + pyridox), Synthetic
taurine 0.25% supplemented diet(Taurine). Egg production of birds fed FM 3% was
significantly higher(P<0.05) than those of the other FM or FM-+pyridoxine
treatments. Egg weight of Taurine was significantly lower than the FM 3% and FM
6% but were not significantly different from FM 3% + Pyridox or FM 6% +
Pyridox. Feed intake and feed conversion of the control were greater than that of
FM or FM + pyridoxine treatments. Broken and soft egg production of Taurine were
higher than the other treatments. Taurine content of FM 3% + Pyridox, FM 6% +
Pyridox, Taurine treatments were significantly (P<0.01) higer than the control.
Taurine content in egg vyolk of layer was increased 64.7% by Taurine
supplementation, 57% by FM 6% + Pyridox supplementation, 32.1%6 by FM 3% +
Pyridox supplementation, 16.6% by FM 6% supplementation compared with control.
The sensory evaluation was undertaken to find the best qualified eggs laid from
Feather Meal Alone, Feather Meal with Pyridoxine, and Taurine Diet. Five
sensory attributes were evaluated by using Hedonic Scale Acceptance test(5
points) during 4 weeks: yolk color, taste, aroma, texture, and overall acceptability.

The results were as follows: At the first week, the eggs from taurine added diet
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were the most favored in terms of the texture, although texture was significantly
higher in the eggs from Taurine diet than those in the eggs from FM 6% and
FM 3% + pyridoxine(p<0.05). At the second week, most of scores of the
sensory attributes were numerically higher in the treatments except texture,
although there was no significant difference compared to the control. At the third
week, the eggs from Taurine added diet had marked the highest scores in terms
of taste, texture and overall acceptability(p<0.01). At the fourth week, the eggs
from Taurine added diet had also recorded the highest scores in terms of yolk
color, taste, texture and overall acceptability(p<0.01). In addition, overall scores of
the treatments were higher than the control, and the eggs from Taurine diet kept
the highest scores among the treatments. From the findings of the second year
study as well as the first year study, preferences to the eggs from special diet
tended to improve as time went by. Among the treatments, the eggs from

Taurine added diet have consistently shown the highest scores.

Experiment 7 was conducted to investigate the effects of dietary
supplementation of feather meal(FM) and its digests on the performance of pigs
and taurine content in pork meat. A total of 135 pigs were assigned to five
dietary treatments; Control(T1), 3% FM supplemented diet(T2), 3% FM and
10ppm pyridoxin supplemented diet(T3), 6% FM supplemented diet(T4) and 6%
FM and 10ppm pyridoxin supplemented diet(T5). The experimental diets were fed
during whole feeding period. During the whole period, ADG and ADFI of pigs fed
FM treatments tended to increase in general. Feed conversion ratio(feed/gain) of
control was significantly lower than FM treatments. Taurine content of pork meat
was the highest in heart muscle followed by liver, tenderloin, ham and loin.
Taurine contents of heart, ham, loin and tenderloin were significantly(p<0.05)
affected by treatments but that of liver was not. In conclusion, supplementation of
feather meal of hog diet is expected to produce enrich taurine pork.

The sensory evaluation was conducted to select the best quality pork when

consumed by lay public. Five types of pork were produced by feeding different
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diets: Tests were performed according to the sex and the pork parts(belly and
sirloin) when pork was prepared as raw or broiled. Sensory attributes for the raw
pork were aroma, color, off-flavor, purge, and overall acceptability, whereas
aroma, flavor, juiciness, tenderness, and overall acceptability were evaluated for
the boiled pork based on the 5 point Hedonic scale. The results were as follows:

When pork parts were compared according to the sex of the animal either in raw
or cooked state, the aroma, off-flavor and purge of raw sirloin In sow were
numerically higher in scores. In raw pork belly, most of sensory attributes in
boar were preferred to the sow. However, the boiled sirloin of sow was better in
juiciness, tenderness, and overall acceptability than that of boar. On the other
hand, every attributes of boiled pork belly in boar were better than those of the
sow. When sensory qualities of boar and sow were compared according to the
pork sirloin and belly either in raw or cooked state, the raw pork belly of the
boar was superior to the sow in most of the attributes except aroma. In sow, the
raw pork belly was preferred to the pork sirloin over the meat color, purge, and
overall acceptability. In cooked pork, the pork belly of the boar was preferred to
the sow except for the aroma and flavor, while the pork sirloin of the sow was
preferred to the pork belly in most of attributes. Although no distinct differences
between sex were not observed, the preferences towards pork parts has been
exhibited: pork belly was favored to pork sirloin in general. Pork belly have
shown better scores than pork sirloin in boar, but pork sirloin of sow was

preferred to the pork belly.

3. Effects of Supplementation of Processed Feather Meal on

Taurine Content and Milk Production in Lactating Cows

This study, consisting of two experiments, was conducted to determine the
effects of feeding taurine precursor feather meal (FM), feather meal digest
(FMD), L-cysteine, methionine hydroxyl analogue (MHA) on taurine of milk

content and milk production on sixteen Holstein dairy cows. FM and FMD levels
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wereeach of 0, 1, 3 and 5%/cow/kg DMI. Taurine concentration of 3% FM and
5% FMD treatments were increased 14% and 22%. 3% FM and 5% FMD
treatments had a positive effect on milk yield also FMD treatment affected a
positive milk protein, but negative milk fat and milk urea nitrogen (MUN).
L-cysteine levels were each of 0, 1, 3 and bg with 5% FMD/kg DMI, and MHA
levels were each of 0, 1, 3 and 5ml with 5% FMD/cow/kg DMI. Milk yield
increased L-cysteine with 5% FMD and MHA 5% FDM treatments (P<0.05), but
decreased 1g L-cysteine and 1ml HMA treatments. Somatic cell count (SCC), fat
and lactose in milk was affected a positive bg L-cysteine and 5ml MHA with 5%
FMD/cow/kg DMI treatment, but MUN was not different. Taurine concentration
of milk was higher MHA with 5% FMD/cow/kg DMI treatment than control. b5g
L-cysteine with 5% FMD/cow/kg DMI and Iml MHA treatment showed increase
taurine concentration in milk respectively, 39% and 65% than control. However,
1ml MHA with 5% FMD/cow/kg DMI treatment was highest taurineconcentration
in milk, but milk composition was not different.

Control, 5% FM with 3% molasses/cow/kg DMI and 5% FM/kg DMI with 3%
molasses added 1ml MHA/cow/kg DMI.  Taurine concentration of milk was
significantly increased 3% molasses and Iml MHA treatments (P<0.05). Milk
yield, Milk fat and milk protein were not significant different. MUM and SCC
were significantly increased FM and MHA treatments (P<0.05).

These results were considered that increase taurine concentration in milk may
influence on microbial protein synthesis in the rumen and ruminant metabolism as
supplement of FM, FMD, L-cysteine and MHA.

The sensory evaluation was performed to select the best qualified milk when
consumed by lay public. Three different types of milk were collected from cows
fed feeds added with 196, 3%, and 5% feather meals, respectively and the control
with normal feed. Sensory tests were carried out weekly for 3 weeks. Four
sensory attributes were evaluated by using Hedonic Scale Acceptance test(5
points): milk color, taste, aroma, and overall acceptability. The results were as

follows: At the first week, there was no significant differences between the

_25_



control and the treatments in every sensory attributes. Also, no consistent
tendency for the sensory attributes were observed. At the second week, the milk
color of the control was better than that of the milk from 1% and 3% feather
meal diet(p<0.05). However, besides the milk color, the higher the level of the
feather meal added to the diet, the higher the scores of taste, aroma, and overall
acceptability. At the third week, the overall acceptability and aroma of the milk
from 5% feather meal diet were significantly higher than those of the
control(p<0.05). From the findings, the milk from 5% feather meal diet was the
most favored at the third week(p<0.05). At the second week, the higher the level
of the feather meal added to the diet, the higher the scores of most of the
attributes. However, this type of the tendency was not clearly displayed at the

third week.
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Fig 3-1-1. Peptide SDS-PAGE for the digested feather

meal 1
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1 2

Fig. 3-1-2. Peptide SDS-PAGE for the digested feather

meal 2
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3 wkgo] FuF FA M
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Table 3-1-4. Protease?] 38 %A

AT F 3% AYP2% | HAzE Aot pH
Collupulin powder 60C 271 7+ 0.01g 7
Sumizyme LP powder 50C 24 7F 0.01g 6
DELVOLASE
(alkaline| Iliquid 60°C 2A] 7F 20040 10

protease)
MAXAZYME liquid 50C 24 7F 2000 7

i1
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o
o
=)
fofs
[
i)
N
Y
rlo
N
e
=
o
3
Q
w
D
lo
5
Q
=}
o
=N
tlo
e
Kl
QL

2X sample buffer2 WA A7l & Peptide SDS-PAGEES AF&3}3 T}
Fig. 3-1-3, 3-1-4, 3-1-59] lanel®} tE laneS W ud] B FAH2], AA2 2

=

w B proteaseS A ElehA] @42 Zell s A2]gk o] ZAET FdH =

o

o 347 AE3 Ao vl8] band’} A3 Ao E Hol $RIEo] Sumizyme LP%}
MAXAZYME® <& 7F4 & &35 A}k Collupulin® Delvolase® #35S e
WA Sko] 7 gATEY Edlles ZA ¥Uuth A data®l lane FollA ML
Fel3tA U2 bandE2 protease?] o] band?l Aoz BT o] Ao <l
proteaseE ©| kerating A3 EaAIZ HLo =& Eales zHA &7] Wil ¢
REs A FelekA @i dAERAEGE VIS A Beolvh. AN B

ko] proteaseE Q78 WFE 2R E Fol FA|Ao] AHE Aow Ht
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1 2 3 4

5
Fig. 3-1-3 4k, @714 ¢ glo] 24 AT 2L

Lane 1, 4388t x] & $2E; lane 2, Collupulin® 2] 3+ 2 &;

’

lane 3, Sumizyme LPA 2] ¢t 9% lane 4, alkaline protease * 2|3t

pul

LR lane 5, MAXAZYME A g3 $r &

1 2 3 4 5 6

Fig. 3-1-4. NaOHA# & &4 Xg3d ¢+

M

Lane 1, 42 3x && £2E; lane 2, AA 8w 3 &

[e}
- T
lane 3, Collupulin® 2] 8+ $-%¥; lane 4, Sumizyme LP* &3 -2 &,

lane 5, alkaline protease * 2]t $-E3I; lane 6, MAXAZYME # 2]t

lj-lu:

[e]
T
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1 2 3 4 5 6

Fig. 3-1-5. HNOs* 2 % Z&A2d ¢2F

Lane 1, &4 g4 &2 R, lane 2, AA 2wt g §-
lane 3, Collupulin® 2] 8+ $-%¥; lane 4, Sumizyme LP* &3 -2 &,

lane 5, alkaline protease # 2] ¢t -2 & ;lane 6; MAXAZYME 2] st

[e) 1=}
TEAT

4, $RE B3 Wy 27 A A 2 2 A 3 AEFAY FLF $RE
digest &35
NaOH¢} HNO3=Z AHgH $EES Al 2, 3 AlFAA"H Algstgom vbg =

Ae tey 2.

@ NaOH ¥ ¥
(3Fghell & 4 mle} NaOH 156 mgs H7Fshar 1A17F &<k 65°Coll A]

1 g $5&
WS A1 71 B 353 ule] HCIE Z3tetgon o2 M #sta 723509

@ HNO;3; #3|H



ko]
o

=1

lo] H7]|=

o
fs

|

o

g

7}
i

=]
=4
0]

=
=

A7} A9k

“

ol o

3

BT

R

oA AA =Wl M= At &7t

o, o=l A

o
—_
"o

il
o

1 ol slof
17t & 87

9]

o]

=]
RN

A AL

7}
+o]

3|

T

=]
Foo

A
pul

tol Al 2 ARl ek 3 Al

°

= I A s A

A& HNO;# NaOH Ea&HE o] &

=)
-

= A4

hydrogen peroxide(¥}4F3}<=24)

pu
R

FrEst

el

GOz g

oo
jant

pu—

0)

H

o

A 3¢ #H el Hydrogen peroxide(#Aitsl 4224) &

Lol ZzAMSHA T

=]
-
Ak

=

=

fol AR

9
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a9 3-1-6. €71 2 A iR $EE AT 99 SDS-PAGE.

Lane 1, Molecular weight marker; lane 2. 0.5 N NaOH; lane 3, 1 N NaOH; lane
4, 2 N NaOH; lane 5, 25C 1 N NaOH; lane 6, 37C-1 N NaOH,; lane 7, 66 C-1N
NaOH; lane 8 0.5 N HNOs; lame 9, 1 N HNOs; lane 10, 2 N HNOs.

29 3-1-7. 2+ 2 hydrogen peroxide X3 $+EE A5 9 SDS-PAGE.

Lane 1, Molecular weight marker; lane 2, 25C-1 N HNOs; lane 3. 37C-1 N
HNOs; lane 4, 656C-1 N HNOs; lane 5, 0.5% H209; lane 6. 1% H:0o; lane 7, 2%
HoOy lane 8, 25C 1% Hz0q; lane 9, 37C 1% H20y; lane 10, 65C 1% H0..
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6. FEE R E2 cysteine ¥4

Alz~Eel dZS Ellman’s reagent$! DTNB[5,5' -Dithio-bis(2—nitrobenzoic acid)]
2 Abgate] Atk 840 ul H.00 100 ul 1M Tris-HCI, pH 8.0, 50 ul DTNB

=

g0, el3 10 ue) ARE Hbshel WA F 412 mmlM FREE Sk

G o] ARES B4 o]l §-4d Al=EIQl 2E8 s DTNBH O o) 4

gotaral etk 840 ul HO, 100 ul Tris-HCI, pH 8, 50 ul DTNBE blank®

3l cysteine?] XT8N FE wWE FHEE 412 nmolA FHF AF}E Fig
3-1-8°] By DTNB® ] 100 uM A =74 9] cysteine S-S SAHE += A

2 e gk

Cysteine standard curve

14
12 |H—®—Cysteine /
standard /

Ly curve

Absorbance at 412nm

Fig. 3-1-8. Cysteine A ZFL $¢3 standard

curve

Lt aletal R Bimol o3 AVle FEEE AT F DTNBROI

o
S
o
S
Of

=439t Blank® H.0°0lW H.O 840 ul,

o

] SUH  cysteined FF

ot

ol

o]
Tris-HCI, pH 8 €9 100 ul, DTNB 50 ul& £33 & wh-&A|7)a

Fig. 3-1-97} vtebdith.

i

S

A
o
%
oo
il
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2D E 25Hof w2 Cysteinesl EEE

018

0.16

014 A

012
) ol —e— control
8} —a—
g oo | i NaOH
2
5 ——HNOS3
D - W
2 L —x—H202

0.02 0—

0 X \O&\
X .
5 X
-0.02 | 5 \:’

004 -
Fig. 3-1-9. $-2 & E3lHo & 2% digest? cysteine ¥ #.

Fig. 3-1-9¢] 232 2 Ael % 5
g 1-9¢9 ZyE B $EE ow AgxE X L& controle cysteine I+

Fol vEbA @skth o= $-RE Adtd We] AlzEQll DTNB Alefe] o]

NaOHE At vl & fREo] Zauo] AlzEle] =y Hu ko] A A
Uetus A2 71 &E A kel d7lell os) AlzEljle] Abst/aka] v ] o<l
2 2d wbde] kel HNOs= Al&Hjlo] o= i BEH o] £4A 59 o] &
Zhghel wet 2 A AlZE S vEla ok 3= hydrogen
peroxideZ *]#]slH #&3l= hydrogen peroxide’t DTNB A #H¥ S Asfd &= 9l
ow, w2 Agste H0.9 Fol Ui How Agrle] FEs] FojAA ot
AlzE Qo] FAHHA &S F ATh

AF 47He], hydrogen peroxide A #ol & B8 7FEafd $EE digestd] &4
E A3 & Azl e 48R Collupulin MG 10 mg/g(1% w/w)<}

Maxazyme 20 ul/g(2% v/w)E Eslair2Z A&t e dA volumes 6 ml, £
o . 3y (e}

o gmel lgolger] 147 v
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Table 3-1-5. 4}, &7}¥], hydrogen peroxide A& 2@ &4 ¥¢ 27

1M 1M |10 mM|[10 mM| 100 mM |[100 mM
10 mM|100 mM
NaOH NaOH | NaOH | NaOH | NaOH | NaOH | NaOH
NaOH | NaOH . .

50T 25T Collu | Maxa Collu Maxa

1M 1M |10 mM|10 mM| 100 mM |100 mM
10 mM|100 mM
HNO3 HNOs3 | HNOs | HNOs | HNO3 | HNOs | HNOs

HNO3 | HNOj3 5 .
50C 25C Collu | Maxa Collu Maxa
1M 1M [10 mM|10 mM| 100 mM | 100 mM
10 mM|100 mM
H,0o H0o H202 H202 | H20: H20q H>0,
H>0> H20- . )
50C 25C Collu | Maxa Collu Maxa
FRE| SRR | SR | Sny

[e)
TET| TR
.

control| 25T Collu Maxa

control

f2Zoll =2 Cysteine Y&
0.15
01
o
e
(V)
T 005 f ENaOH
® mHNO3
= OH202
2 0 oezg
O
(%2
e}
<
-0.05 |-
0.1
\ 3 .
6\@ (& N O @,5» oS @L O Lo @
AR LN SN &Y
A NS &
SMEENSEEENSIIRN

>

Fig. 3-1-10914 Ho]F%Xo] Fig. 99= & A3 2=AdS AEstH hydrogen
peroxide A 2ol A A=A ghFo] A UeldS & & Ark wEbA FE
hydrogen peroxide®] %& o= HAE Fole= Ho| FHol HY a3z FHE
hydrogen peroxide o] o™ AR EALAE HAIAZ F A= ©Ho]

= o

w AYME GA] FAghe] wolr A A

flo
o
td
S
e
wQ

e}

4
>
il
D)
—_>‘J—"4
o,
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9l A Zth. NaOH, HNOs, hydrogen peroxideE 1 M& 25°C A3k A9 A|~"
shafo] AY =A ekttt ZElx 100 mM hydrogen peroxide®E A #]3F 3
Maxazymes A&t 4% A|2HQl o] =4 YElyt. oz Hgsk ofo
hydrogen peroxide® A &g § o7]o] Maxazyme? #2> E4E A grhH %o
T AlzHQNe kel A4S HASE F dS solvh. & AP A FRE oy
A% AgatA FA, 10 - 100 mM FEe] AlekS A F9-= AlzHle] gk
he EN

A g A 2n g $RE AAEH A SAA R R a8 A

AN

i o mel opwhE Aekel el FAH A

A Aol AxH dwol JEUA 9t ez ol &xANE dE oA

Alz=E Qo] Yo =euA] &= s ¢ T At

7. FEtol= A7IFGETHA A% A, &k, FiAsrs B FEE EIAe B

REW

of $RE digest/h W& BAFE WeolmF o wol FRaAE A ¢ F AUtk

i

3] Colluplin &4 X+ Maxazyme©] © & & ¥Z el
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Fig. 3-1-11. NaOH &3] X% digest?] @92 £ 2 A
7 g &3

1 2 3 4 5 6 7 8 9 10

standaral 222 110 w1 1100 vt | 5wy | sy | 10 MM | 10 mM | 100 mM | 100 mM
anaar - m. m o
v N NaOH/ | NaOH/ | NaOH/ | NaOH /

markes | control | NaOH | NaOH |Colluplin|Maxazyme . .
Colluplin |{Maxazyme| Colluplin |Maxazyme

Fig. 3-1-122] Z$-+ HNO; A2 Fo] dwd B 542 w3A7 &35 Ho
+T}. Fig. 3-1-11¢] NaOH &gt 74 fFAReE 235 HolFa g)or} lane 10

N
o] HoJF%0o] 100 mM A%EY ¥ % HNO:;Z H#3 $EE digest: Maxazyme
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Fig. 3-1-12. HNO3 #3] $2 & digestd @A EIJPE L A
2] ¥rg 4 o] Peptide SDS-PAGE.

6 7 8 9 10

Standard| =% |10 mM [100 mM| $-% &/

markers | control | HNOs; | HNOs

ey 10 mM 10 mM 100 mM | 100 mM
Tl HNOY | HNOy | HNOY | HNOY
Colluplin [Maxazyme

Colluplin |Maxazyme| Colluplin

Maxazyme

Fig. 3-1-132 hydrogen peroxide A @3 $E& digeste] &40 w3t B3] A=
S Y ok a"elA B 4 kel A AR fAbgk AFgES Btk 100

mM  ©°]4e]  hydrogen peroxide @3 A& -F(lanes

pul

9-10)¢llA  Colluplin#

maxazyme =¥ T oA $nE RIS =R Y= Aor Hol =
hydrogen peroxide’} &+ E4E Adsles Aoz AT
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Fig. 3-1-13. Hydrogen peroxide #3] $&RE& digeste o4
4 Bas A9 &7,

1 2 3 4 5) 6 7 8 9 10

10 mM 10 mM | 100 mM | 100 mM
H,0y/ H,0o/ H.0o/ H20y/
Colluplin |Maxazyme| Colluplin |Maxazyme

Standard| =% |10 mM [100 mM| $2&/ | $2&/

markers | control | H2O» H20, | Colluplin |[Maxazyme
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Fig. 3-1-14% 100 mM hydrogen peroxide *]2]3F R thuld B g Ao 2

s o ol BalsA @ AL melFw quh.

Fig. 3-1-14. 100 mM 2}, ¢7}8, hydrogen peroxided] <] 3
3l $2E digeste @9 F Elasr A &3

1 2 3 4 5 6 7 8 9 10
100 mM | 100 mM | 100 mM 100 mM 100 mM 100 mM
Standard| $2% | =2/ | T o 2y o . N
. | NaOH/ | HNOs/ H20/ NaOH/ HNOy/ H20y/
markers | control |Colluplin i X . | Maxazyme
Colluplin| Colluplin | Colluplin Maxazyme | Maxazyme | Maxazyme

2k, 471, hydrogen peroxideE Z+zF xglgk & 2714 &
sl A¥ ofet 4k, A7, hydrogen peroxide® A § ZA4E AHsw ®&7t 7t
He A3E AU 3ApdRe] $EEY AT S 3 7FA Alofe R dAAe & F
B4 Agshe AAARJ HHE S 7 AW taurine FHES Y F UE SR
digest AtE 7S /W2 = dS Zlolvh. Hydrogen peroxide 100 mM o] gl A
g9 WS AsE= A4S BdiEdl o] hydrogen peroxide’l Hold &4AE
A7) WiEd A 2ok AR 10 mM FEe Akl M= 37FA] Al ko] fAbE

AiE HolH hydrogen peroxide A #|Wo] Aoz golstmz o] AJekS o] &

gtol AlzElQl 97F HAstE = 23S gevd ASHS a3 SR8 digest
ol Mt ¢ s Aoy
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8 B B2 &3 HAE test

Gene Bank Data Base Searcholl ¢lsle] ¥7A3 Salmonella typhimurium E°] A
992 InvHI1(5'-TTGAACCCGGAAGTAAGAAT-3")¢ InvHI12(5'-AGCCAACGG
TGATATGGCCT-3")=S o] &3 PCR Z¥lA Salmonella typhimurium 5°] band
©l 93 bp PCR DNA fragment’} 52 %& % DNAE template® AF£3F 7 $-of A
Holx ¢rgkty.  1E]lal Listeria monocytogenes®] hemolysin gene?l hlyA gene
downstream®] 5o] A9S 33t LM1 (5'-TTACGAATTAAAAAGGAGCG-3')
I LM2(5'-TTAAATCAGCAGGGGTCTTT-3)E ©]&3% PCRelA 161 bpel PCR
DNA fragment7} YEFUA] Fof R FaEo o] F o] LAHA FAFS 1

FHo= &+ Ak

L 2AdEe] 9o stz A4e Smp Ra 2aL o oo nAgow

AL B 5% AE WA dwmA Algdoz AlLHI Qe m2uYgE7]H g

ERE(AW &3k8 60 T 65%)= HatAl AR A T}k

2)

L
=
i

AEsas 2 A

a. Collupulin (DSM Food co.)S $EEd 02 %(w/w)e TE=2 4o pH 7.0 5
0C z=3ollA 147 RESA 2

b. Maxazyme (DSM Food co.)& X2 02 %(w/w)el FEz 4o pH 7.03%

50C 3ol A 1AZE whg-A]Z

3) TR FEE e itsea B AW
PeroXOquant Quantitative Peroxide Assay Kits (Pierce)Z o]&3lo] £A&%it}
RZESE HOo0 o]8lo] Fe’'7b 4bstsv] A% Fe''7b Xylenol Orange$t uh-$-8lol

WA= =S 560 nmoll Mo FEE==2 S48
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4) Ellman’s reagent(Uptima, FT-UP10685)E ©| &3+ cysteined] & =49,
DTNB [5,5-Dithio—bis(2-nitrobenzoic acid)] &< 50 ul¢} 100 ul 1M Tris-HCl(pH
80)E X33 990 ul Hirdol| =Y cysteine €9 10 ul B $RE B3 & 10

1o

A\
o
ol

uls Yar 2ol 15627 AT F BAYEE 412 nmold FRES

RS gu) 3¢ HNOs(*2+E NaOH) &o] 21 6

__?__
A ¥hEste] #afg & NaOH(E+= HCDE F3tstal =

6) Peptide Tricine SDS-PAGE
2= 1,000 T 10,0009 A=A} peptideE H 7198 Sodium Dodecyl Sulfate

Polyacrylamide Gel Electrophoresis ¥ (Schagger, 1987)% A}-&3}91 o).

(A) (B) (©)

Fig. 3-1-15 554 9219 FL3 %,
(A), NaOH; (B), HCI; (C), HyOs. 2z} A& 9] 1, 2, 3, 4 tuberx Z+7F 25T 10 mM,

25T 100 mM, 25C, 1 M, 65C 1 M9] wg-x71¢] ZAxjo|t}



2F 718, hydrogen peroxide A glel ofal H-& 7hEald SR digestel &4

cysteic acid® HZA|A ThA] 8 o]FZAFS & & e T2 HIAA FEI%
s 77 AoE AAHdY. w3 HAkstaeA

Aoz Eau=d HAsgae] $S 0-100 uM Bl A AT 5 de=
Pierce PeroXquant Quantitative Peroxide KitE AF-&3}o] =g

&
=
TFES SAT Ay s art dds] A As 4 Ui

b &b, BAksA AEd SRt e] o= 23ty 7] gA EAEAEAE
AR g AS HEste] FASFYTE Collupulink MG 10 mg/g(1%  w/w) <}
Maxazyme 20 ul/g(2% v/w)E EqaL 2 Ao HA volumes 6

m
Fig. 3-1-17.014 H %o n2ut=

flo
o
td
Sh
o,
—
Q
o
2
o
)
—
>
N,
rE
olo
>
O,

glE $RE2 FE&stE FEolds gdd s a el o w2 HA o
bl
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97400
66200
45000
31000
21500
14400

Fig. 3-1-16. 2 & &3 49 Peptide SDS-PAGE.
lane 1, standard marker; lane ,. 10 mM NaOH; lane 3, 10 mM HNOs;
lane 4, 10 mM HO; lane 5, 100 mM NaOH; lane 6, 100 mM HNOs;
lane 7, 100 mM H2Oq; lane 8, 1 M NaOH; lane 9, 1 M HNOs;; lane 10, 1

M Hz0s.

97400
66200

45000

31000

21500

Fig. 3-1-17. #Aitst+4 A ¢
Lane 1, standard marker; lane 2,

B 23899 Peptide SDS-PAGE.
E & control; lane 3, 10 mM HOo;
lane 4, 100 mM  H:Oo lane 5 $%%/Collupulin; lane 6. &%
/Maxazyme, lane 7, 10 mM H>Oo/Collupulin; lane 8, 10 mM
H,0o/Maxazyme; lane 9, 100 mM  H>Oo/Collupulin; lane 10, 100 mM
H>0s/Maxazyme.

2
o
T
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2 [
—&— NaOH
—=— HNO3
—A— H202
S 1 F
e
0 & A
0.15 0.3 0.5 0.6 1 2

Concentration (M)

Fig. 3-1-18. NaOH, HNOs;, H:0.& H#E¥ 2 65T,
1 A7 A 28 A5 A9 cysteine THH 3},

06 r
—— 1N NaOH
—=— 1N HNO3
—4&— 03N H202
04 r
a
)
0.2
— —a
O L
25C 37C 65C

Fig. 3-1-19. 1 N NaOH, HNO3, H:0,& 2ZH¥ =
1A AP g 28 F5 99 cysteine FFH3I}
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FEE9] cysteine T2 oF 43%=2 B} @l d Ay nws] €53 WS HTS
A 8FAL Qlo] SRES wo] st 759 Al taurine ¥EFS =Y 7 UESE AL
2 798 e $EES A 97 aga kst aR AR - 4o

()

2] cysteines #2134 cysteined] WA oAFE dolr ot} Ak wiel 7o)
A 7 ATE 1 N7RA] A8 A9l cysteine®] ¥Fol F7Fst oy 2 N dAlo = A
gt 23y Aashs By Hseie] gsiAE HE yEhA e Ao
Hol +x7F Wty o] FA4HA F5s & F AT (Fig. 3-1-18). =3 WgEHE=

<=9t vEsA F7hE S & ¢ A} (Fig. 3-1-19.). Cysteine2 &7k Aol 7F
%

& AT Bod MAE Fee] FFopr| =it 45 F4H O taurines AR
A g deng avledad AA Fetueste] S BAfF otk 1

Hat 052%, cysteine 3.23% AEE AA TS & 5 ARoH,

o

A3} methionine<
1%74A1 2] #Aksta4 A7 Follm= 1 gaFo] WA S & 5 UK Table.

3-1-6.).

Table. 3-1-6. HAstFio FEE AHgd BE %
2E e Fgolv =it WS

S ol it

= opmnH =24
A FRE T Methionine A Z=H| 9l &
EE 0.530 3.181
0.4% HxO, e 52 0.499 3.325
0.7% H,0, e 2 0.518 3.251
1.0% HyOp A7 $-H 0.529 3.160
Sl EAF 20 pepsin A8HES 9 F S AP HIALAEY 2 EAHY

REol 73%7F yuskot Aol galEo] FHAo|a] gAlo g WEkal ofF o] Ay o]
=2 1% Histea AHeld 2R A= 95.6%2 pepsin A3FES KA A7
A oz AHeste] Azt RFE RIAES Axstd £EdAzl BEH5S Fig

3-1-200] RoFa vy HA Aoz dMo] # HAS & + v
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AE Belh Age ojel g A el 1d A 237 2w

)

F Hul 57}

ol A AEska gl=dl #atsteas A sk AWk protease2 = w3 7F 7hs A A

Aotz $RES o]gd ol AL wug AAolrh Lo wuwhsdow
o &3E FHAeks] Aske] ARUeIAS HFES Fol FH Folshs AP o

A 2 A Taurined3 AS, A 2 =5 A4

L. $2 7238 #2717 A9 T4 R AS5H 89 33 uA=s 9%

D 71zAE 2 A desA=z
Aol A AREE AR ] wiFEE Table 3-2-1-2(4F 1, A% 2)0A ®Be wt

2 0] o1
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oF Zt} o] AARES 7 AF fERT AAR(TDHE dgoen F A9 S

o @atdel A Fastth SRR Au 24w
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23t Ay= Table 3-2-1-39
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3
et R FFESHEESS 22 INS NaOH9F HNOz; o2 60Tl A 147F 59
o] HCI¥} NaOH= F3}lsley et adu iy
Alz®" B H e (F)DAARZD oA 9lekal 2w, modified HNO; # 2] 7]&9]

NS
&
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>
™
o
M
rlo
off
b

HNO; A&l 9(salt)2] NaNO:Z A Asle] w+Eit)

2) NEAA F AN E

A 1A= AAFAES Aste] 1989 §A(Ross &) 4075 sA8ko] 4327

Vog7-2 Bukjung-Dong, Yangsan-Si, Kyungsangnam-Do 626-110, Korea.
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o Z+zb 104(¢F - 5 554)E HA s Al A (bR Ycm, Al E: 45cm, Eo]: 50
ol mixlgtd et A3 20 M = 7055 FA, THE T 47 105(Y - 5 55RR)E
A wlgg AlolAel wixstith. A e T Table 3-2-1-1914 ¥ upe} o] A
Y 1o E Rz Abgo FAP $RE 5%(T2), NaOH ez $RE 5%(T3),
HNO; A& 2% 5%(T4HE H7lste] A5 HEdvh 43 204 243 19
A= 7 modified HNO3 A 2] ¢R& 5%, 2T 5%, Al=% 39t 0.22%
2 HA713 A TES F7kste] T5, T6, T7S wHeEdth AFSA S wHE glo] 21Y
FAAsg e, A s B3 AFRE AFAYE AT 2 2447 &5

Ax ohF AF ARYA P belch.

o
)\
o
ol

Table 3-2-1-1. Treatments of experimental diets

Treatments’ Abbreviation
T1: Control -
Exp. | T2: Control + Regular feather meal (FM) R-FM
Exp.| 1 | T3: Control + NaOH treated FM NaOH-FM
2 T4: Control + HNO3 treated FM HNO3—
T5: Control + Modified HNO3—FM M—-HNO3—
T6: Control + Hair meal HM
T7: Control + 0.22% cystine CYS

“Feather meal and hair meal diets were supplemented at 5% to the control diet

3) Az A4
AP 1AE AGANY FREILY) F 24 ADY sheN e AL, F 200 E %

sk} Zhan e ARRAT AP 204E AGAY FREIAY) F 7 AL

grkEl M e AW % soviElE mAEe] AleAl 7 2 el A4 ke A4
Sk A ARE 50T WE wasac.

1) B9 B4

7 4719 B9 BAL Tomihiro(1986)9) #A1Mol #ale] B&7 2o| BAla
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SHAAL, TA I SFFE AAHE o] F 3wl FENs HEAY

(2) High-performance liquid chromatography(HPLC) &4 =#A

BXo= HPLC Model 305 system(Gilson®, France), Fluorometer Model
121(Gﬂson®, Frnace), Shodex Ionpak C-8l1(adsorption distribution type column,
8x500 mm), Shodex Ionpak C-810P(guard column, 8x500 mm, Showa Denco K.K.)
Sol o] &HAom, o]F 4R 3mM perchloric acid7} AFEE 13 130 1mto] 5=

Al skt ZHY 2= 40TE FAAH

(3) OPA(u-Phthalaldehyde) #&8+<

ot
od

F=Y 20wE Ao TAAZ F 2HE OPA fFr=Aleh 12 &< WA

k)
ro

712 Z2ARE 9t OPA §%41E OPA(1.6g)E absolute ethanol(10m)el =
% 04M boric acid(pH 105, 1000m¢), 2-mercaptoethanol(2m¢), 10% Brij 35(6ml)<
go] 5.

5) A
AFo| A dolxl 8o EAATYE SAS (1995) GLM (General Linear Model)
Procedure® o] &3l EAsIg o g HIre §o4dL contrast®t Duncan’s

multiple range testoll ¢]3le] 773}t

2)Cambridge Building 1461-15 Seocho-Dong, Seocho-Ku, Seoul 137-070, Korea.
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Table 3-2-1-2. Formula and chemical composition of basal diets

Ingredients Exp. 1 Exp. 2
_________ %_________

Corn 55.88 53.02
Soybean meal(44% CP) 31.52 34.60
Corn gluten 3.57 4.79
Animal fat 4.00 4.00
Calphos—18" 1.70 1.75
Rapeseed meal 1.30

Fish meal 1.00

Limestone 0.38 0.80
Salt 0.20 0.39
Lysine—HCI(78%) 0.14
DL —methionine (98 %) 0.26
Methionine hydroxy analogue 0.13

Vitamin premix 0.15? 0.15%
Mineral premix 0.10% 0.10”
Choline chloride 0.07

Total 100 100
Chemical compositionﬁ);

ME, kcal/kg 3,150 3,050
Crude protein, % 22.00 23.03
Calcium, % 0.95 1.00
Lysine, % 1.18 1.10
Methionine + cysine, % 0.90 0.86
Phosphorus, % 0.80 0.73

YTricalciumphosphate

PProvided per kg of diet: vitamin A, 13,500 IU; vitamin Ds, 3,375 IU; vitamin E, 33.8
mg; vitamin Ks, 2.3mg; vitamin B, 2.7 IU; vitamin Bg, 6.8mg; vitamin Be, 4.1mg; vitamin
Bio, 21.6ug; biotin, 113.4pg; niacin, 45.9mg; pantothenic acid, 12.2mg; folic acid, 1.4mg
YProvided per kg of diet: Zn, 67.5mg; Mn, 67.5mg; Fe, 67.5mg; Cu, 6.8mg; I, 1.5mg; Se,
0.4mg.

YProvided per kg of diet: vitamin A, 10,000 IU; vitamin D3, 2,500 IU; vitamin E, 25mg;
vitamin Kj, 1.7mg; vitamin B;, 2 [U; vitamin Bg, 5mg; vitamin Bs, 3mg; vitamin Big, 16pug;
biotin, 84pg; niacin, 34mg; pantothenic acid, 9mg; folic acid, 1mg

YProvided per kg of diet: Zn, 75mg; Mn, 75mg; Fe, 7b5g; Cu, 7.5mg; I, 1.65mg; Se, 0.45mg

9Calculated values
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Table 3-2-1-3. Nutrient content of feather meal

Dry matter Crude ash Crude protein Crude fat Crude fiber NFE’

____________________ %____________________
97.6 6.1 71.0 16.8 0.2 3.4
*Nitrogen free extract
. 2 3
AR R (A 17 2)dl A AR FAH, ARAAE AELTE 2 HAE S

Table 3-2-1-4°l A H= wpe} rh & AJge @ wiE Ago|onz Ao u
2 349 Aol A AFARE YERH Zlo|th FAFel lojA A 19 A5
R-FM3} NaOH-FM #7F7F x40l Blsll 2h2} 9%¢}F 5%c]de T4 43dFs 1
Fom, HNOs-FM H7bt= dizd w8 SA&o] W& A4S Hivh 29 29
4 CYS #7b17F A€o 7k =91 R-FM, M-HNO;-FM, NaOH-FM % 7}

T Eor gz HlE = A¥S BAorw, HNOs-FM H7H7F SA&0] 7}
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Q782 R-FM #H7b7F A9 19 2004 BT v
BEgE Biow, Haee A3 19 25 A R-FM, HNO3-FM, M-HNO;-FM #
bl AARE vebwtth 919 A3 (A3 13 )5S T B HNO3-FM¥ HM #
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3-2-1-60ll A B wieh 2ok Ay lelAE SRR Ay BF gz HE vk
b Zbell A o] Ehg-wl FeFol tha okon] 58], 7hHabe]l 49 NaOH-FM 37k
7b dzgel wlE folshAl ERThP<0.05). 27 204 shEAel A9 CYSe
NaOH-FM 7b77F oh& A5 Hls) B3l ghgfo] wotod A4l Feo
A figleh kel Aol CYS AH7b7E 78 =9kl AY leAf ek wrA R
ol wa R AT 2F Ehedl Il wgrot fode gl

°] 7% R-FM3 NaOH-FM 3 7}7F HNO;-FM3 HM 7ol 1|3
Fol ok (P<0.05), o= TAARL frejdol UehubA obgknh. Aol A
HNOz3-FM# HM  #7b7F tizol wlsiA i shade] uheka R-FM#
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Aenon A 4AEFE SR AA5Ee Wy Aolel wekA thEA vehue
o, A%el Bhed e oM Aol: mATh NaOH-FM A2l A% & 7
St oheldel A Bhw Fel thE AYTRo A vhebueh

Table 3-2-1-4. Effect of dietary feather meal digests on weight gain, feed

intake, feed/gain and mortality in broiler chickens during 0 to 21 days

Diets’ Weight. gain, Feed iptake, Feed/gain Motality,
g/bird g/bird %
Control 694.9 963.7 1.39 0.0
R-FM 759.3 1011.6 1.33 0.0
Exp. 1
NaOH-FM 731.9 1027.4 1.40 0.0
HNO3;—FM 687.5 978.5 1.42 10.0
Control 674.9 961.9 1.43 0.0
R—-FM 705.5 975.0 1.38 10.0
NaOH—-FM 684.9 1029.9 1.50 0.0
Exp. 2 HNO3—FM 652.7 917.0 1.40 0.0
M-HNO3;—FM 686.8 951.9 1.39 20.0
HM 664.0 976.7 1.47 0.0
CYS 734.1 1048.7 1.43 0.0

‘R—FM; regular feather meal(FM) diet, NaOH-FM; NaOH treated FM diet,
HNO3—FM; HNO3 treated FM diet, M—HNO3—FM; modified HNO3 treated FM diet,
HM; hair meal diet, CYS; 0.22% cystine supplemented diet.

Feather meal and hair meal diets were supplemented at the level of 5% in the
control diets.
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Figure 3-2-1-1. Effect of dietary feather meal digests on taurine content in
breast muscle of broiler chickens at 21 days of age (Exp 1)
‘Contrast for control vs 5% NaOH treated FM diet (P<0.05).
R-FM,; 5% regular feather meal(FM) diet, NaOH-FM; 5% NaOH treated FM diet,

HNOs-FM,; 5% HNO; treated FM diet.
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Figure 3-2-1-2. Effect of dietary feather meal digests on taurine content in
liver of broiler chickens at 21 days of age (Exp 1)
R-FM; 5% regular feather meal(FM) diet, NaOH-FM,; 5% NaOH treated FM diet,

HNOs-FM,; 5% HNO; treated FM diet.
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Figure 3-2-1-3. Effect of dietary feather meal digests on taurine content in
breast muscle of broiler chickens at 21 days of age (Exp 2)

R-FM; 5% regular feather meal(FM) diet, NaOH-FM; 5% NaOH treated FM diet,
HNO3-FM; 5% HNOs treated FM diet, M-HNO3;-FM; 5% modified HNO; treated

FM diet, HM; 5% hair meal diet, CYS; 0.22% cystine supplemented diet.
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Figure 3-2-1-4. Effect of dietary feather meal digests on taurine content in
liver of broiler chickens at 21 days of age (Exp 2)

R-FM; 5% regular feather meal(FM) diet, NaOH-FM,; 5% NaOH treated FM diet,
HNOs;-FM,; 5% HNO; treated FM diet, M-HNO3;-FM; 5% modified HNOj3 treated

FM diet, HM; 5% hair meal diet, CYS; 0.22% cystine supplemented diet.
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Figure 3-2-1-5. Effect of dietary feather meal digests on taurine content in

leg of broiler chickens at 21 days of age (Exp 2)

“PMeans with no common superscript differ significantly (P<0.05).

R-FM; 5% regular feather meal(FM) diet, NaOH-FM,; 5% NaOH treated FM diet,

HNOs-FM,; 5% HNOs treated FM diet, M-HNOs-FM; 5% modified HNOs treated

FM diet, HM,; 5% hair meal diet, CYS; 0.22% cystine supplemented diet.
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Figure 3-2-1-6. Effect of dietary feather meal digests on taurine content in

heart of broiler chickens at 21 days of age (Exp 2)

R-FM; 5% regular feather meal(FM) diet, NaOH-FM,; 5% NaOH treated FM diet,

HNOs;-FM,; 5% HNO; treated FM diet, M-HNOs-FM; 5% modified HNOj3 treated

FM diet, HM; 5% hair meal diet, CYS; 0.22% cystine supplemented diet.
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£33l =435ttt Haugh unit® HU formula (Eisen et al., 1962)° 7]%3] =%

(W;g)¥ 5339 2(H;mm)E =43te] 100Log(H-1.7 x W0.37+7.57)¢] &2l <] 3|
AN &= fd PM5e] 29 cage?] nipple ol =A%

5 B¢ 4

B} 242 Paola Zunin 5(1999)¢] Ao F3ake] 2SI

(1) Sample A= 2

4
S HEEET A9 2mle  ion—exchange—column(AG 50W-X8, 200-400 mesh,
H+form, 5x15 mm, Bio—-Rad Laboratories)dl EIHAZH 1 ©t A 1o SHF=

washingS 3}o] % 3mle] F&9S vrsh

(2) High-performance liquid chromatography(HPLC) A] =€l

Ao A183F HPLCE t<3¥ 2t}l; HPLC Model 305 system(Gilson, France),
Fluorometer Model 121(Gilson, Frnace), Merk LichroCART column(Superspher 100
RP-18 end-capped, 125 x 4mm ID) combined with a Merck LichroCART

pre—column(Lichrospher 100 RP-18, 4x4mm ID)

(3) Preparation of derivatizing solution(OPA)
O-phthalaldehyde(OPA) F%=A4+= OPA(25mg)E methanol(0.6mé)o] =<1 &,
sodium tetraborate(404mg)E water batholl Al HPLC water(5ml)S tlél =2t} 23]
% borate solutione OPA solution®l #7}3}3 2-mercaptoethanol (25u0)& & 3}a)

) 12h, 4Coll H 33kt (Pittaluga 5, 1977)

F1°1

S Al o FE3ol A 4Tote ol dFLEt st Aot

(4) HPLC analysis
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Injection 3}7]1d F&9

% 100= OPA H=A(100p0)2} 5% &
Buffer A+

columns E3A1A  fluorometer(BF A&7 2 =4S}

C]’_ =]
0.1IM sodium acetate (pH 5.80)/methanol (80:20 by vol.)&
Buffer B&= 0.1M sodium acetate (pH5.80)/methanol (20:80 by vol.) 2.2

ES A1 7S
Fargn
6) A

=9

= AA q—.
Flow rate= 25TCoA 1% Iml 2 A %, retention times< 12.55min ©| Yt
A

procedure® ©|-&3to] AR AL, A

A
Ao A Aoz 27 FAAEE SAS (1985)¢ GLM(General Linear Model)
}\}\—7
testoll 2]3to] P<0.0591 4 743kt

T3] Aol Duncan’s multiple range
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Table 1. Composition and nutrient content of experimental diets.

Ingredients Percentage
Corn 59.417
Soybean meal (44% CP) 25.259
Limeston 8.347
Wheat bran 4.228
Animal fat 1.500
Calphos—18 0.631
Salt 0.277
Layer premix 0.170
DL —methionine 0.142
Lysine—HCL (78%) 0.029
Total 100

Calculated composition

Weight, Kgs 1.00
ME Poultry, Kcal/k 2750
Crude Protein, % 17

Argine, % 0.80
Lysine, % 0.78
Methionine, % 0.34
Meth & Cyst, % 0.61
Tryptophan, % 0.18
Calcium, % 3.50
Phos—Avil, % 0.25
Sodium, % 0.16

'Contains per kg: vitamin A, 10,000,000 IU; vitamin D3, 2,500,000 IU; vitamin E,
25,000mg; vitamin K3, 1,700mg; vitamin B1, 2,000 IU; vitamin B2, 5,000mg;
vitamin B6, 3,000mg; vitamin B12, 16,000 ¢ g; biotin, 84,000 ¢ g; niacin, 34,000mg;
pantothenic acid, 9,000mg; folic acid, 1,000mg.

Contains per kg: Zn, 75g; Mn, 75g; Fe, 75g; Cu, 7.5g; I, 1.65g; Se, 0.45g.

Table 2. Experimental design of Layer.

Treatments Replication Chicks/rep.
T1: Control 8 30
T2: Feather meal (5%) 8 30
T3: NaOH Feather meal (5%) 8 30
T4: HNO; Feather meal (5%) 8 30
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A& 7175t AL E S (hen-day egg production), AF&A4=(hen-housed egg
production), YW=(egg weight), Al3 43 % (Feed intake), A}E A3&(Feed
conversion ratio), 13 & & (Broken & soft egg production)< Table 3-2-2-3° 4] H
vhel ok AbghE I AR T4 A7 iz Ttel BlE) folAor wawt
718 R AgTES Tk Aolrk AT dEeS dE e $EE FH7HA
g5l o4 Aol flom AFRAFHFES T3H oA HETEY #2o4
2 72k AR ASES T3HEF7 dETol vl ARNE v T2A 8] o)
Al EA dEE T AgeEd AN EE BE At §oA Aol 7l th
Wi 2 A#9 taurine ¥4 ZA3E  Fig3-2-2-1, Table 3-2-2-40l A

s

(2

taurine $F¥-2> NaOH A2 H7F+(T3)<F HNOs & #H7}h

s} =
T(TAH7F 7H =9ka tge=z FAE 528 A2 H(T2) ded thz=+(TH7F 7F

kel B e A9 674 FEE AYTE BT gExd vE o
of 7|7+& AL A HFIIF H 8F HitolA thxTet olrb gl I
cystine o] =& FFPo=A R digestd cystine o] &3 Aol & FF
= flall A FRIMFRAES VIRANEd HUbste] Alde] W mA =

taurine & H Az oY Tz Fol ©WE Be-d FFS LofrRI|F A7t
AeH oz T4 AgA Abghgol F7bstar T3 A elA] Abek&2] Asigle] AbRAF

S AAAZAY. gy SRR A BE U3k

[e]
=
taurine ¥ S7HAI7IA= kAT
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Table. 3-2-2-3 Laying performance and eggshell quality during 8wk

experimental period.

Treatments’

Weeks T1 T2 T3 T4 SEM

Performance

Hen—day egg
. 91.79>  92.21°® 91.18”  93.46*  0.5134
production, %

Hen—housed egg

. 91.50> 9217  91.15°  93.42*  0.5249
production, %

Egg weight,
60.45"  60.76°  60.55®  60.37>  0.1089
g/hen day
Feed intake, . i )
118.93"  124.09° 114.27° 120.53* 1.3377
g/day

Feed conversion ratio,

’ : ¢ e 0.0236
g/100g egg mass 2.1 2.21 2.08 2.14

Soft egg production,

%

Broken egg production,

%

Broken & soft

egg production, 0.40° 0.70* 059"  0.65*  0.0783
%

0.07" 0.12° 0.06" 0.30° 0.0325

0.33" 0.58? 0.54° 0.35° 0.0624

Haugh unit 86.63% 86.572 86.062 85.03° 0.3101

Eggshell strength,
) 3608.96 3692.31 3675.60 3624.64 30.406
kg/cm

'T1; control, T2; control + Feather meal (5%), T3; control + NaOH Feather meal (5%),
T4; control + HNOj3 Feather meal (5%).

" Means in a row with no common superscript differ significantly (P<0.05)
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Table 3-2-2-4. Effect of dietary feather meal digests on taurine content in egg yolk.

Treatments’

Weeks T1 T2 T3 T4 SEM

1 57.24 53.67 58.97 57.21 3.170
2 57.40 56.18 55.24 56.20 1.561
3 62.53% 65.57° 62.24" 56.00" 2.392
4 47.13 45.49 54.21 54.96 3.888
5 42.21 42.49 41.11 47.81 4.165
6 42.31" 53.60° 56.81° 52.64° 2.815
7 53.66 56.11 53.63 58.03 1.389
8 54.47 54.31 55.27 54.23 0.855

Mean 52.12 53.43 54.68 54.64 1.337

aPMeans in a row with no common superscript differ significantly (P<0.05)

'T1; control, T2; control + Feather meal (5%), T3; control + NaOH Feather meal (5%),
T4; control + HNO3 Feather meal (5%).
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Egg yolk taurine contents

60 — 5343 54.68 54.64

Treatments

Fig 3-2-2-1. Effect of dietary feather meal digests on taurine content in

egg yolk of layer at 56 days of age.
T1; control, T2; control + Feather meal (5%), T3; control + NaOH Feather meal (5%),

T4; control + HNO3 Feather meal (5%).

3. 2 digestol 93t taurine Z 3t A& YA

bR Y

D 71zAbE 9 AT

2 Aol AR E VI 2AE(HET) Y] wl g e S Table 3-2-3-104 H+& v}
o} Zt} o] ALEE control® 3dtal o 7]d] §-EiE(Feather meal; FM) 5% 37 A=
(FM), NaOH A& FM 5% 7M}&(NaOH-FM), HNO; A& FM 5% 7Ht=
(HNO3-FM), z28lal 34 B9 05% H7MA}&E(Taurine) 52 M718te] AlgAIRE

e

2) ¥ %2 digest A ZF

g7t et AbAE e Zhz IN 902 60CAA 1A17F &2 7HrwsiAlzl & 22
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E%9 HCI¥ NaOH= F3tste] wHE9lal HNOs; A2 FM2 HNOs *gol &l A

AE= d<l NaNOsE A A dx st vl

AFEA A LS 9)Fte] 8e brolier(Ross®) 10055 A 8te] 53] 2ubE nwpEo
107 ( = 544) 2arE o7 AA battery(7FE: 90cm, A E: 90cm, =°]: 50cm)ol
W2 stk AFSAIE S 42Uz AAE g o 214 # A E YETAIEE BT
HAstR i, AHE AlEv 224 5E 4298 7tA] G938t Alg71bEet =3 A

st ARAAE AR 29 47 A5HAD T group AR AFI ALRA

4) Sample 3
AFEA S TEMA2YHE) F 72 AEgEE atEg ATl Tk &5 7 554,

& 10075 =Aske] Zbsd, gl ada RS AFHIT T EAA7HA 50T

E}9-d #2412 Paola Zunin 5(1999)e] AWl F3Fth Ao A= we/g,
fresh matter2 A3}
(1) Sample A=) g
WE B3 AS sample®} 04M perchloric acidZ 1:59] H| &2 o] #&@sL
, 4TelA 13000rpm e 2 20 ] faltelsto] 43 ie st 2& HAe 2

_‘E'Y_
5 s 4

pud

ol}ln

><
voo
m
o
‘?
.J;
o
o
5

rD

l/)

F‘

ol 2mlE anion-exchange—column(AG 50
H'form, 5x15 mm, Bio-Rad Laboratories)e]l Z3A1#H 1 thA] 1mle] Z=HFZ 33
washing2 3o & otmle FEHLS =S
(2) High-performance liquid chromatography(HPLC) A] 24l
Ao A}83 HPLCE t<&3 2t}; HPLC Model 305 system(Gilson, France),
Fluorometer Model 121(Gilson, Frnace), Merck LichroCART column(Superspher
100 RP-18 end-capped, 125 x 4mm ID) combined with a Merck LichroCART

pre—column(Lichrospher 100 RP-18, 4x4mm ID)
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(3) O-phthalaldehyde(OPA) - =49k&

FE95 100E OPA FE=A¢ 5&# &b wb

oo

ANZIE columne T IAA
fluorometer(FFHE7DE  F4& itk OPA %4 #lx: (DOPA(25mg)=
methanol (0.6mf)°l =<1t} @sodium tetraborate(404mg)E water batholA] HPLC
water(Gmf)oll <13 23t} @borate solution(®@)S OPA solution(D)ol] % 7}ahx
2-mercaptoethanol(250)& T3t &3tsttl. OPA FEAE AX$ 4T o7&+

of H¥alar 12417k olujel AL-g-strh(Pittaluga &, 1977).

6) A A
AFo| A Adojz A5 EAATYE SAS (1995)¢] GLM(General Linear Model)
=]

procedures ©]-&3to] EA3F9 3, Al Hitike] *o]= Duncan’s multiple range

testol]l 9 3ste] P<0.01 oA AAsA
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Table 3—2—3—1. Composition and nutrient content of experimental diets

Ingredients Percentage
Corn 55.88
Soybean meal (44% CP) 31.52
Corn gluten 3.57
Animal fat 4.00
Calphos—18 1.70
Rapeseed meal 1.30
Fish meal 1.00
Limestone 0.38
Salt 0.20
Vitamin premix 0.15'
Mineral premix 0.10°
Total 100

Calculated composition

ME Poultry, Kcal/k 3150
Crude Protein, % 22.00
Calcium, % 0.95
Lysine, % 1.18
Meth & Cyst, % 0.90
Phos—Avil, % 0.25

"Contains per kg: vitamin A, 13,500 IU; vitamin D3, 3375 IU; vitamin E, 33.8mg;
vitamin K3, 2.3mg; vitamin B1l, 2.7 IU; vitamin B2, 6.8mg; vitamin B6, 4.1mg;
vitamin B12, 21.6 #g; biotin, 113.4 £ g; niacin, 45.9mg; pantothenic acid, 12.2mg; folic
acid, 1.4mg.

Contains per kg: Zn, 67.5g; Mn, 67.5g; Fe, 67.5g; Cu, 6.8g; I, 1.bmg; Se, 0.4mg.
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AFAGED Aol FAY, ARHAY, AR LTE L AMNEES Table

d

3-2-3-2014 B wpel Aok AFGAIR 429 F 219 @ kA= BE Aol dETA

BE Fosa, Ae ARe 2249 FH 429" 704 Fofstddt SAFel ol A

YTEL controld] B8] kAT Fo 7 QUi AR A H HE Taurine® FM +
oA 7F gzt vl $eka NaOH-FM¥} HNOs-FMT-£°] FM+ Hu& =2 43

}_
o] Atk AFELFE&L NaOH-FMT7F HNO3-FM-F9F FMFRT 2357 =gke
W oz taurine 7 9b= frol g zbel7h glodth Aol whE ZF 5919 taurine ¥
aF A= Fig. 3-2-3-10MFE 3-2-3-3014 HE uie} v thzx79
taurine =< B AT Eo] 1482ug/g 02 M =9ka el 25o] 778ug/gol
3L 7hEake] T9ug/go 2 vkokth thE Ay} shrake] A9 Aegte] {9 xHP<0.01)7}
ARy AFelME Fofxrt gideh thElake] S controldl HlE FM, FM
digest, &4 taurine H7FFE9 taurine o] FosHAl =kedl tiRgol v E)
Taurine 7}l A= 170%, FM H7F= 123%, NaOH-FM 37} 122% 1¢
i HNOs-FM #H7t+ 63% S7Fstath 7hs <54+ §4 taurine A2 -7
Zo) Hlal] 246% =AARE b2 HEFEFEM, FM digest)2 ol g 27 fISiTh

Mo A gE 25l vE By dEe] 7MY ey B Al #9
(3]

o] AydEs THHow nFa B SAFI] A FEEOIY taurines F7H S

2 gastd A AdEA oy gelSy taurine FEFE Fo A ST
= Agel il FoF FFE A Form vy ZHde ThEIFET oF 10W

S
9] taurine®] H-Fo] A 5% FEE A 23 taurine ol 170% 7F3FE S
o

gk, RS NaOH®OF HNOs= A ste= 22 taurine 4stell E&o] =A| &
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Table 3-2-3-2. Effects of dietary feather meal and its digests on weight gain,

feed intake, feed/gain and mortality in broiler chickens.

Treatments'
ftem wks NaOH  HNOj _ SEM
Control FM Taurine
-FM -FM

0-3 699.0 687.1 709.1 718.2 691.6 21.045
Weight

gain, 4-6 1465.8 1355.3 1325.8 1447.3 1356.8 54.703

g/bird
0—6 2164.8 2042.3 2034.8 2165.4 2048.4 36.283

0—-3 973.9 943.0 942.8 1021.3 949.5 44.823
Feed

intake, 4—6 2700.4° 2440.0> 2623.5"" 2550.0°* 2492.5" 56.784
g/bird

0-6 3674.3* 3382.9" 3566.3"" 3571.3*" 3442.0> 70.013

0-3 1.39 1.37 1.33 1.42 1.37 0.023
Feed/
gain  4-6 1.84"  1.80"®  1.98° 1.76°  1.84®  0.051
(g/g)

0-6 1.69% 1.66° 1.75° 1.65° 1.67®  0.022

Mortality,
%

aPMeans in a row with no common superscript differ significantly (P<0.05)

'F"M; 5% Feather meal diet, NaOH-FM; 5% NaOH treated FM diet, HNOs-FM; 5% HNOs3
treated FM diet, Taurine; 0.5% Synthetic taurine supplemented diet
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Control FM NaOH-FM HNO3-FM T aurine

Treatments'

Fig 3-2-3-1. Effect of dietary feather meal digests on taurine content in leg

muscle of broiler chickens at 42 days of age.

'FM; 5% feather meal(FM) diet, NaOH-FM; NaOH treated FM diet, HNOs-FM;

HNO; treated FM diet, Taurine; 0.5% synthetic taurine supplemented diet

AC\Means with no common superscript differ significantly (P<0.01)

Breast Muscle
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100

50

Control FM NaOH-FM HNO3-FM T aurine

Treatments'

Fig 3-2-3-2. Effect of dietary feather meal digests on taurine content in

breast muscle of broiler chickens at 42 days of age.

'FM; 5% feather meal(FM) diet, NaOH-FM; NaOH treated FM diet, HNOs-FM;

HNO;3 treated FM diet, Taurine; 0.5% synthetic taurine supplemented diet.

ABMeans with no common superscript differ significantly (P<0.01)
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Heart Muscle
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Taurine conc.( £0/g)
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Treatments'

Fig 3-2-3-3. Effect of dietary feather meal digests on taurine content in
heart muscle of broiler chickens at 42 days of age.
'FM; 5% feather meal(FM) diet, NaOH-FM; NaOH treated FM diet, HNOs-FM;

HNOj3 treated FM diet, Taurine; 0.5% synthetic taurine supplemented diet

B
n

4, +E digestE °| &% B &FIY AHFFY taurine Z3 AF YA

D 71zAts 2 AlddsAzx

2 Aol A AR MFEE Table 3-2-4-1(A@AEL, AIPALE2)ANA HE
vhel Ztr} o] A ¥ALE1S control® il o] 7)o cystine 0.25% F 7FAFE(Cystine
0.25%), cystine 0.25% + pyridoxine 2lmg/kg % 7FA}&(Cystine 0.25% + Pyridox),
taurine 0.25% #7M}F&(taurine 0.25%) 28|31 @4 B 05% F7HAF s (taurine
05%)2 #H7lsle] WEQ 3, A PALE2E Feather Meal(FM)& 71223 Algo] ¢
& 6% (FM), FA 8 $EE 6% + pyridoxin 21mg/kg(FM + Pyridox), H:O-* 8] $X
T 6% (H202-FM), HxO24 8] $-E+ 6% + pyridoxin 21mg/kg(H202-FM + Pyridox)S
A7bste] e

2) NdEe # AIEAA
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AFEAIE S fste] 78FE o] A A(ISA-Brown) 810F7% % 9472 435t

Ael outs, wEg 9A1X, Ao AY 25N (AT 054)E el WA
ow g Table 3-2-4-29F 2},

) AFEAIE 2 Sample A 3

=

ALEAE 2 553 AAEtH A7 HEe B3 AR E AFAAS A7 AAE QL
ASAYE HAAeH w5 289 Ssample, ¥HEF(43 Il Isample® =8 @

[e]

10sample % 90sample?] #Al2-& )33k}

AF&+4 (hen-day, hen—housed egg production), B =,
Hogr s At AlR AAHAEFE F 13 2AMEkY] AR

AAY 2%+ 1Y 5Pmol 2% caged] nipple o]l A =A 3t}

=

1o
=
o
fr
ol
2
ey
i)
QL
=
£

% 4T A 13,000rpmo.2 205 YAlidste] dEds FH8tn 22 BHS
23tk Az 2mlg anion-exchange—column(AG 50W-X8, 200-400 mesh, H+form,

5x15 mm, Bio-Rad Laboratories)oll E#A AL thA] 1mle] ZHFF 2 washingS 3]

=

% 3me] FE2 WEh

(2) High-performance liquid chromatography(HPLC) A] €l

S Sl iy =3 £ ode system((Gilson, France),
Aol AHEE HPLCE vt 2tk HPLC Model 305 (Gil F )

Fluorometer Model 121(Gilson, Frnace), Merk LichroCART column(Superspher 100

RP-18 end-capped, 125 x 4mm ID) combined with a Merck LichroCART

pre—column(Lichrospher 100 RP-18, 4x4mm ID)
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(3) Preparation of derivatizing solution(OPA)
FEAF 100E OPA F=Aet 58 F¢ WHSAIISFE columns FHAA
fluorometer(FFHE7DE  F4& k. OPA #%=4 #lx: DOPA(25mg)=
methanol (0.6m¢)oll =<1t} @sodium tetraborate(404mg)E water bathol+  HPLC

water(bmf)oll =<A3F 2131t} @borate solution(@)= OPA solution(@)el] #7}sla

2-mercaptoethanol(250)& T3t &3tsttl. OPA FEAE AXZ$ 4T ofF&

H

of ®W¥atal 12417k olujel AL-g-strh(Pittaluga &, 1977).

(4) HPLC analysis

Injection 3714 FEAFT 100uE OPA F=A(100x0)9 5% F<F 9HSAIZS
columne SHAIA fluorometer(FF A E7)E A &3 Th
Buffer A= 0.IM sodium acetate (pH 5.80)/methanol (80:20 by vol.)&3}3}% 32 Buffer
B+ 0.1M sodium acetate (pH5.80)/methanol (20:80 by vol.) o2 TH=IT}

Flow rate:= 25ColA 1% Iml 24 3}9 3L, retention timesS 12.55min ©] 1t

acceptability) & Z<lsl7] fste] AAe AL, AF FE&EE VIEREE XAFSHE

affective test& T2 AAFP o HAANE= B-HdS ZIA AF 85

24 ARHT & JoWAE JsE A4 Fadvn 47HE AESY

(Sensory Attributes)g <o}

N

| 918te] Hedonic Scale Acceptance TestE 4 A5}

gom Age Aol F7he 58& AHgehar

_97_



(1) AFA =] =9

fr
)
e
2

O &AM AAT ASS 258 BaL 2027k arebvith
@ a2 Ae Feol @RI A S A G
@ Aol AAR A 25HEITH

@ 97HA ke ASE FekaE Al FARHE Heth

D HFoA ZFH3 6= 65TCoA 3087 £ pasteurization A 71T},
@ AFAYE vz v 25T ALY 2dA ZARFIGong olE IFHEE

ARG 2 w0 A ol & Atk

(3) AW

O HsHA A HAAL2 Y (pane) &S 7] A7t}
@ TY7F @ panelEol Al A5} #5HIIAE A A] g

49 egg yolk color, taste, aroma, texture, overall acceptability, -$-

©
X
A
Lo

+ color, taste, aroma, overall acceptabilitye] tjsle] A#& 714 2 AdHel=

o A= E g

(4) BsA A AA 2%

O =
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33 - mEolt
43 - 23 Fvh
54 - W Eoh

3. #shAade] 44 % A4 3%

ol
i

THEA e Udkel (Inexperienced consumer)S Aoz ¢F 30 o AL

b= A gstael AE Gty A6l A shglt

Ao Ao A5 FAAZE SAS (1985)¢] GLM(General Linear Model)
procedureE ©]-&3ato] EAS AL, A W#7He] AFeo]= Duncan’s multiple range

testoll ¢sle] P<0.05°01 4 AA 3.

_99_



Table 3—2—4—1. Composition and nutrient content of experimental diets

Ingredients DIET.1 DIET.2
Chemical composition = ——————————————— % —————mmm e
Corn 62.78 63.16
Soybean meal (44% CP) 19.38 11.50
Feather meal 0.00 6.00
Limestone 9.78 9.90
Rice bran 5.25 6.86
Animal fat 1.50 1.50
Calphos—18 0.57 0.50
Layer premix 0.21 0.21
Salt 0.30 0.21
DL-Methione 88% 0.17 0.07
Lysine-HCL(98%) 0.06 0.13
Total 100 100

Calculated composition

ME Poultry, Kcal/k 2750 2750
Crude Protein, % 15.00 16.91
Calcium, % 4.00 4.00
Lysine, % 0.69 0.69
Meth & Cyst, % 0.58 0.71
P-available, % 0.25 0.25

'Contains per kg: vitamin A, 10,000,000 IU; vitamin D3, 2,500,000 IU; vitamin E,
25,000mg; vitamin K3, 1,700mg; vitamin B1l, 2,000 IU; vitamin B2, 5,000mg;
vitamin B6, 3,000mg; vitamin B12, 16,000 ¢ g; biotin, 84,000 ¢ g; niacin, 34,000mg;
pantothenic acid, 9,000mg; folic acid, 1,000mg.
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Table 3-2-4-2. Constituent of experimental feather meal

Treatments Replication | Chicks/rep
T1: Control 5 18
T2: Feather meal (6%) 5 18
T3: Feather meal (6%) + Pyridoxin(21mg/kg) 5 18
T4: Hy02 A2 (6%) 5 18
T5: Ho02 2] (6%) + Pyridoxin(21mg/kg) 5 18
T6: Cystine (0.25%) 5 18
T7: Cystine (0.25%) + Pyridoxin(21mg/kg) 5 18
T8: Taurine (0.25%5) 5 18
T9: Taurine (0.5%) 5 18

A& 717k 5ete]  dAA S S (hen-day egg production), AF&HA]Gr(hen-housed egg
production), %% (egg weight), Al=4F F(Feed intake), A}E 7 2E&(Feed conversion
ratio), A3#&Broken & soft egg production), W32 (Egg yolk color), Wz}
(Eggshell color), %27 = (Eggshell strength) Table 3-2-4-3, Table 3-2-4-404 =
© Hkeh 2k A7 553k At dAL S AFebA = feather meal(FM) 6%
+ pyridoxin(21lmg/kg) @ 7+l T37F 7H¢ =9kal, HxO» FM + pyridoxin(21lmg/kg)
7bl T57F 7PE wikvh @2 AlAANE JolZdd ZH2E cystine(0.25%),
cystine(0.25%) + pyridoxin(2lmg/kg) F7F7+<1 T6, T7¢] 74 =dvh AlRAFHZFS
FM6% + pyridoxin (2lmg/kg) A7+ T37F 7Fg=%x, HO, FM + pyridoxin
(2lmg/kg) H7FQ1 T57F 78 shokvh AP s shae Fo3 27F gIdeh AFYFAI 7]

7+ 9] haugh unit& T2, T304 7Fd=skar, T8 A 7+

P\
32
i
e
N
ol
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2
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ok
Y

= vzl vlE) T2, T3, T8, T99] Ae77F thd =2 Zas Btk dddee
BEE A FE°] control?l T1RT $2 A¥E K3, taurine 0.5% F7FF+Q1 T9ol A
oA we 29E Btk G color fano 2 43 A3 H0, FM M7
T47v 7F4 =kx, T7, T8 7} w& A= HArh W32 cystine(0.25%) +
pyridoxin(2lmg/kg) F7F7-¢1 T70] 7} =ko ™ taurine 0.25% Z7F+< T8ANA 7}
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Al Aol §Iith 53], 77} taurine 0.25%, 0.5%%5 74 T8, T9olA th& #H 7+
Soll vl&] FolsA =2 A3E B rh(P<0.05)
o|Ae] A3E HW feather meal(6%) + pyridoxin(2lmg/kg) H7F7< T37F LA A
&, AAA G AFRAFH Y ALEA3E, haugh unit, A=A =& A3 S vebdoh
Aol @y ehe-d 2 $RE AT FolA = HO: FM A7 T47h = 8kA
T o)Al Aol fIUAL taurine 7ol HlE] =S AEFS UERA okth
T el AMEE AFe] TRHE BT AR 8F)Hen Als Fo 54
AiES Astatr] flal Aled AMEE el F 15k LR AlFEREH 55274 ¢
A3} Table 3-2-4-6(1F3}), 3-2-4-7(2
F2b), 3-2-4-8(3FAF), 3-2-4-9(4F=F), 3-2-4-106F*F)oll A AlSFA T  =EAHS
Zholl th3k AxtE B 2 (TDel vl Aaksta44
5 Yepdlen 1 9o 7 Aol e dlEz2a I &
ekt 22y dizdte] M 52 AeE Btk sl WA, 2ol A = A
T 2T Abelo] oA Yl Ao yEulith @3 dubAQl npgkA A A =

o

_1_4

e
=

F

Zaroll mlal Bbg-d 0.25% H7FE(T8)e] frolahAl w2 s Bdvh =3 dix
=

BY

< B Al v M L AeE 2o VM AsEe Ade
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2%3 Aol dF DAL AR wEAe] A7, 93 Aurdsl w4

37FAl A3l Qlo] tizat AElatghel FoAvb de AEEA] Fged whe =
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Table. 3-2-4-3 Laying performance during 5wk experimental period

Treatments'

Weeks T1 T2 T3 T4 T5 T6 T7 T8 T9 gpM

Performance

Hen-day egg

production,  ggoc §21% 720" 67.5° 604° 622% 6457 682" 704" 117
%

Hen-housed
egg
production,
%

Egg weight,

61.8" 60.0™ 6627 589 528 568" 5749 57.7% 632" 125

b b b b b a a b b
ghen day 686" 685° 681" 683" 687" 703" 708 684° 677 049

Feed intake,

o/day 113.9°¢108.9% 1255" 125.7°! 103.7° 114.1"¢ 1154™¢ 1205™ 116.5™ 2.33

Feed
conversion
ratio, g/100g 25 2.8 2.6 25 2.6 2.8 2.6 2.6 26 0.18

egg mass

'T1; control, T2; Feather meal (6%), T3; Feather meal (6%) + Pyridoxin(21mg/kg), T4; H,0, tre
ated Feather meal (6%), T5; H,0, treated Feather meal (6%) + Pyridoxin(21mg/kg), T6; Cystine
(0.25%), T7; Cystine(0.25%) + Pyridoxin(21mg/kg), T8; Taurine(0.25%), T9; Taurine(0.5%)

“‘Means in a row with no common superscript differ significantly (P<0.05)
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Table. 3-2-4-4 Laying eggshell quality during 5wk experimental period

Treatments®

Weeks T1 T2 T3 T4 TS T6 T7 T8 T9 SEM

Bgg volk 0 . ,
glg y 797 760 78% 78% 76" 170 86 73" 77" 03%
color

Eggshell

5 95" 92" 93™ 10° 89™ 86™ 83° 82 85 0.340
color’

Broken &

soft

egg 0.9° 27 o7 41 18 18" 20 22% 46 0792

production,

%
Haugh unit 782" 79.2% 789* 77.4™ 758%™ 782" 755® 739° 74.7° 1.143

Eggshell
strength,  92680° 31607 3235" 2929™ 2861™ 2916™ 3043 3074 3151% 1.143
kg/cm®

'T1; control, T2; Feather meal (6%), T3; Feather meal (6%) + Pyridoxin(21mg/kg), T
4; Hy0, treated Feather meal (6%), T5; Hz0, treated Feather meal (6%) + Pyridoxin(2
1mg/kg), T6; Cystine(0.25%), T7; Cystine(0.25%) + Pyridoxin(21mg/kg), T8; Taurine

(0.25%), T9; Taurine (0.5%)

a\eans in a row with no common superscript differ significantly (P<0.05)
*Egg yolk color fan grade : 1-15(product of Roche, 1999)

3Eggshell color fan grade : 1—-15
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Table 3-2-4-5. Effect of dietary feather meal digests on taurine content in eggyolk

Treatments’

Weeks TI T2 T3 T4 T5 T6 T7 T8 T9  spMm

1 38.64" 35.44" 39.48" 37.12" 35.98"” 38.06" 36.68" 64.28" 74.08" 3.793
2 34.06° 34.26° 36.00° 37.48° 31.04° 33.38° 36.06° 62.92° 114.40° 2.968
3 29.00° 30.66° 29.48° 32.90™ 27.80° 30.06° 27.64° 40.22° 69.48" 2.664
4 44.16% 47.30° 47.68° 54.50° 45.32° 44.24°" 40.66 73.22° 94.56° 3.731

5 49.20° 51.84° 52.26° 52.00° 58.92° 59.02° 54.46° 88.34" 128.04" 3.433

Mean 39 01° 39.90° 40.98° 42.80° 39.81° 40.95° 39.10° 65.80° 96.12° 1.896

a"\eans in a row with no common superscript differ significantly (P<0.05)

"T1: control, T2; Feather meal (6%), T3; Feather meal (6%) + Pyridoxin(21mg/kg),
T4; Hy0, treated Feather meal (6%), T5; Hy0; treated Feather meal (6%) +
Pyridoxin(21mg/kg), T6; Cystine(0.25%), T7; Cystine(0.25%) + Pyridoxin(21mg/kg),
T8; Taurine (0.25%), T9; Taurine (0.5%)
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Egg yolk taurine content

Content(ug/g’

treatment’

Fig 3-2-4-1. Effect of dietary feather meal digests on taurine content in

egg yolk of layer at 35 days of age.

T1; control, T2; Feather meal (6%), T3; Feather meal (6%) + Pyridoxin(21mg/kg),
T4, HsO, treated Feather meal (6%), T5;, HyO. treated Feather meal (5%) +
Pyridoxin(21mg/kg), T6; Cystine(0.25%), T7; Cystine(0.25%) + Pyridoxin(21mg/kg),
T8; Taurine(0.25%), T9; Taurine(0.5%)
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Table 3-2-4-6. Sensory evaluation for week-1-eggs

ample’
T1 T2 T3 T4 T5 T6 T7 T8 T9 F-value
ltem

Yolk Color 3.52* 3.45% 3.07%® 2.55° 3.03%*® 3.34° 2.83* 3.03%* 3.14*® 1.95"

Taste 3.10 290 3.14 297 3.00 3.21 283 272 2.69 0.85

Smell 290 3.03 297 2080 3.10 3.17 297 283 2.90 0.30

Texture 328 286 276 2.76 286 293 286 283 2.76 0.60

Overall
3.38% 3.21% 3.07%%° 2.97%° 2.93%° 3212 2 g™° 2.59° 272 213"

quality

! teatment code:

'T1; control, T2; Feather meal (6%), T3; Feather meal (6%) + Pyridoxin(21mg/kg), T4; H,0, treate
d Feather meal (6%), T5; H,0, treated Feather meal (6%) + Pyridoxin(21mg/kg), T6; Cystine(0.2
5%), T7; Cystine(0.25%) + Pyridoxin(21mg/kg), T8; Taurine(0.25%), T9; Taurine(0.5%)

* Superscripts with different letters are significantly different at p<0.05.

Table 3-2-4-7. Sensory evaluation for week-2-eggs

ample’
T1 T2 T3 T4 T5 T6 T7 T8 T9 F-value
ltem

Yolk Color 3.20 2.97 3.10 3.33 350 357 3.07 353 330 1.37

Taste 3.20 3.20 3.17 3.07 340 3.07 3.17 333 3.43 0.54

Smell 2.87 287 287 297 323 297 293 3.17 3.00 0.46

Texture  3.07%° 2.90° 3.27%° 3.20%® 3.27% 3.10®* 2.83° 3.53% 2.97®® 1.25

Overall
3.07 297 320 313 330 3.33 320 343 328 0.74
quality

! teatment code:

1Tl; control, T2; Feather meal (6%), T3; Feather meal (6%) + Pyridoxin(21mg/kg), T4; H,0, treate
d Feather meal (6%), T5; H,0, treated Feather meal (6%) + Pyridoxin(21mg/kg), T6; Cystine(0.2
5%), T7; Cystine(0.25%) + Pyridoxin(21mg/kg), T8; Taurine(0.25%), T9; Taurine(0.5%)

* Superscripts with different letters are significantly different at p<0.05.
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Table 3-2-4-8. Sensory evaluation for week-3-eggs

ample’
T1 T2 T3 T4 T5 T6 T7 T8 T9 F-value
ltem

Yolk Color 3.21 294 321 257 289 331 3.00 3.05 284 0.73

Taste 3.21 284 289 273 278 321 3.00 294 3.05 0.61

Smell 2.84 3.05 3.00 268 3.10 3.15 3.15 294 3.05 0.63

Texture 3.10 247 294 289 294 305 289 289 2.89 0.52

Overall
3.05% 2.73% 3.05% 2.73° 2.89%° 3.42%® 3.10%* 2.89%® 3.15% 1.20"
quality

! teatment code:

'T1; control, T2; Feather meal (6%), T3; Feather meal (6%) + Pyridoxin(21mg/kg), T4; H,0, treate
d Feather meal (6%), T5; H,0, treated Feather meal (6%) + Pyridoxin(21mg/kg), T6; Cystine(0.2
5%), T7; Cystine(0.25%) + Pyridoxin(21mg/kg), T8; Taurine(0.25%), T9; Taurine(0.5%)

* Superscripts with different letters are significantly different at p<0.05.

Table 3-2-4-9. Sensory evaluation for week-4-eggs

ample’
T1 T2 T3 T4 T5 T6 T7 T8 T9 F-value
ltem

Color 3.50° 3.75%® 3.58% 4.08% 3.67* 3.58% 3.75% 3.83% 3.91®® 1.27"

Taste 3.50 3.8 3.67 342 3.67 350 342 367 3.83 0.75

Smell 3.67 3.67 350 350 333 350 383 383 3.67 1.14

Texture 3.83* 3.75° 3.58° 3.67° 3.67° 3.83* 3.83% 4.00®° 4.30° 1.75"

Overall
3.75% 3.83% 3.25° 3.83%* 3.83% 3.50°° 3.91® 4.0° 4.147° 412"
quality

! teatment code:

1Tl; control, T2; Feather meal (6%), T3; Feather meal (6%) + Pyridoxin(21mg/kg), T4; H,0, treate
d Feather meal (6%), T5; H,0, treated Feather meal (6%) + Pyridoxin(21mg/kg), T6; Cystine(0.2
5%), T7; Cystine(0.25%) + Pyridoxin(21mg/kg), T8; Taurine(0.25%), T9; Taurine(0.5%)

#*% Superscripts with different letters are significantly different at p<0.01.
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Table 3-2-4-10. Sensory evaluation for week-5-eggs

ample’
T1 T2 T3 T4 T5 T6 T7 T8 T9 F-value
ltem

Color 3.265 325 333 3.33 333 3.16 3.16 3.5 3.25 0.50

Taste 3.50 3.41 358 3.33 358 366 341 3.83 3.75 1.17

Smell 3.41 3.16 3.16 3.16 3.25 3.25 3.25 3.14 3.14 0.44

Texture 3.75 366 3.33 325 350 341 3.33 358 3.5 1.01

Overall
3.33% 3.41% 3.33% 3.00° 3.50% 3.41%® 3.41® 3.66% 3.66° 1.56"
quality

! teatment code:

'T1; control, T2; Feather meal (6%), T3; Feather meal (6%) + Pyridoxin(21mg/kg), T4; H,0, treate
d Feather meal (6%), T5; H,0, treated Feather meal (6%) + Pyridoxin(21mg/kg), T6; Cystine(0.2
5%), T7; Cystine(0.25%) + Pyridoxin(21mg/kg), T8; Taurine(0.25%), T9; Taurine(0.5%)

* Superscripts with different letters are significantly different at p<0.05.
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Table 3—2—5—1. Composition and nutrient content of experimental diets

Ingredients Starter Finisher
____________ % —

Corn 42.82 41.80
Soybean meal 20.02 18.24
Wheat 15.00 15.00
Wheat bran 5.00 5.00
Corn gluten 3.22 2.26
Tallow 2.81 4.93
Lupin 3.00 3.00
Dical-P 1.62 1.35
Animal oil meal 1.00 1.50
Rapeseed meal 1.00 1.00
Rice bran 0.50 2.00
Fish meal 1.00 1.00
Limestone 0.99 0.96
Lysine 0.71 0.60
Additives' 0.56 0.59
Salt 0.20 0.17
Methionine 0.18 0.11
Vitamin premix2 0.15 0.15
Mineral premix3 0.12 0.12
Electrolytes 0.12
Choline chloride 0.10 0.10
Total 100 100
Calculated composition

ME Poultry, Kcal/k 3050 3170
Crude Protein, % 19.50 19.00
Calcium, % 0.95 0.90
Phosphorus, % 0.69 0.66

'Additives: Starter; clopidol, avilamycin, tetracycline, mycobond(toxin binder),
oxyguard (oxbile), pigment, herbal extract, probiotics, Finisher; maduramycin,
avilamycin, tetracycline, mycobond(toxin binder), oxyguard(oxbile), herbal extract,

probiotics.

“Contains per kg: vitamin A, 12,000 IU; vitamin D, 2500 IU; vitamin E, 40mg;
vitamin K, 2mg; vitamin Bi, 2mg; vitamin B, 5mg; vitamin Bs, 3mg; vitamin Bio,
20mg; biotin, 150mg; niacin, 40mg; folic acid, 1.0mg; Ca—PAN, 10mg; Antioxidant,
60mg.

3Contains per kg: Zn, 90mg; Mn, 96mg; Fe, 50mg; Cu, 24mg; I, 1.2mg; Se, 0.36mg.
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Table 3-2-5-3. Sensory evaluation for raw chicken breast of rooster and hen

Treat Rooster Hen
F-value

lte 1N T2 T3 T4 | T5 |Mean| TI T2 T3 T4 T5 |Mean

Aroma 3.76 | 4.00 | 3.38 | 4.23 | 4.30 |3.93| 3.84 | 3.84 | 3.92 | 4.00 | 3.84 |3.89| 0.81

Color  |2.84%|3.15%(3.00%°|2.07°|2.53%| 2.72| 2.92%° | 1.76° |2.53%¢|2.38%| 3.07%° | 2.53 | 2.19"

Off-flavor | 2.76 | 3.07 | 2.61 | 3.00 | 3.07 |2.90| 2.92 | 2.84 | 3.00 | 3.00 | 3.00 [2.95| 0.10

Purge  |3.76%(3.38%|2.76%| 2,387 [3.83| 3.16|3.53%| 3.15 [3.46%| 4.23% | 3.61%° | 3.60 | 4.18™

Overall
3.30 | 3.46 | 2.76 | 2.76 | 3.30 |3.12| 3.23 | 3.15 | 3.30 | 3.53 | 3.53 |3.35| 1.15

acceptability

'T1; control T2; Feather meal(FM) diet, T3; FM diet+pyridoxin(21mg/kg), T4; H.O, treated
FM diet, T5; Enzyme treated FM diet.

* Superscripts with different letters are significantly different at p<0.05.
#xx Superscripts with different letters are significantly different at p<0.001.
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Table 3-2-5-4. Sensory evaluation for raw chicken legs of rooster and hen

Treat' Rooster Hen

Item T1 T2 | T8 | T4 | T5 |Mean| T1 T2 | T3 | T4 | T5 |Mean

Aroma 3.00° 3.46%| 4.15% | 3.84%°|3.69%°| 3.63 |4.07%|3.84%|4.07%°|3.76%°|3.38%°(3.82| 1.17"

Color 3.07%(3.00%°|3.07%°|3.38%| 3.61% | 3.23| 3.617 |3.23%|3.53%| 2.46° | 2.53%°|3.07| 1.51"

Off-flavor | 2.15 | 2.61 | 2.92 | 2.92 | 2.61 [2.64| 3.07 | 2.84 | 2.92 | 2.84 | 2.38 |2.81| 0.40

Purge 3.00 | 2.69 | 3.00 | 3.00 | 3.07 |2.95| 3.15 | 3.07 | 2.92 | 2.84 | 2.38 |2.87| 0.47
Overall

292 | 2.84 | 3.15 | 3.53 | 3.53 |3.19| 3.563 | 3.23 | 3.63 | 3.23 | 2.76 |3.26| 1.10
acceptability

'T1; control T2; Feather meal(FM) diet, T3; FM diet+pyridoxin(21mg/kg), T4; HsO. treated
FM diet, T5; Enzyme treated FM diet.

* Superscripts with different letters are significantly different at p<0.05.
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Table 3-2-5-5. Sensory evaluation for raw chicken breast and legs of

rooster
Treat' Breast Leg
F-value
Item TI | T2 | T8 | T4 | T5 |Mean| Ti T2 | T8 | T4 | T5 [Mean

Aroma  [3.76%] 4.00% [3.38%| 4.23% | 4.30° | 3.93 | 3.00° | 3.46% | 4.15% | 3.84% | 3.69% | 3.63 | 2.10"

Color 2.84 | 3.15 | 3.00 | 2.07 | 2.53 |2.72| 3.07 | 3.00 | 3.07 | 3.38 | 3.61 [3.23| 1.72

Off-flavor | 2.76 | 3.07 | 2.61 | 3.00 | 3.07 | 2.90| 2.15 | 2.61 | 2.92 | 2.92 | 2.61 |2.64| 0.42

Purge | 3.76%|3.38%°|2.76°°| 2.38°|3.53%°| 3.16 |3.00%°°| 2.69" | 3.00%°°|3.00%°°|3.07%*°| 2.95 | 1.95"

Overall
acceptability

3.30 | 3.46 | 2.76 | 2.76 | 3.30 [3.12| 2.92 | 2.84 | 3.15 | 3.53 | 3.563 |3.19| 1.31

'T1; control T2; Feather meal(FM) diet, T3; FM diet+pyridoxin(2lmg/kg), T4; H:O treated
FM diet, T5;, Enzyme treated FM diet.

* Superscripts with different letters are significantly different at p<0.05.

(2) o) e}

2T E
dEre] JhEE9et tElF-91E vagt Z3E Table 490 A A8kt
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o] thelAt 9 tE=(LHTIL: 3618)°] Fodoe= 714 =2 A5E YE
Rom i 5% el FEFAHBHT2: 1.76%)9 A4 &+ 5 /Mg e A
FE YERRATHP<0.01). SF4HE 4 =0 Ab8lg= 2= 5% A gl (BHT4:
4233)9 7vEiol 7HE =4 AFE Ao 2 HF7 EAI, &4 5% A
T (LHTS: 2.38%)¢] thelste] 71 v TE WEH ATHpP<0.001). 7HE42
Che] ko] HMnkAl wpgA g & TRt gA B o 2 3oR YEye
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Table 3-2-5-6. Sensory evaluation for raw chicken of breast and legs in hen

reat’ Breast Leg
F-value

ltem Tt | T2 | 73 | T4 | T5 [Mean| T1 | T2 | T3 | T4 | T5 [Mean

Aroma 3.84 | 3.84 | 3.92 | 4.00 | 3.84 |3.89| 4.07 | 3.84 | 4.07 | 3.76 | 3.38 |3.82| 0.36

Color  [2.92%°| 1.76% [2.53%%¢|2.38%¢(3.07%°|2.53 | 3.61? |3.23%°|3.53%|2.46°|2.53°°9 3.07| 3.27™

Off-flavor | 2.92 | 2.84 | 3.00 | 3.00 | 3.00 |2.95| 3.07 | 2.84 | 2.92 | 2.84 | 2.38 |2.81| 0.17

Purge | 3.53%(3.15%°| 3.46% | 4.23%| 3.61% |3.60(3.15°°| 3.07° |2.92°°|2.84"°| 2.38° |2.87| 2.92™

Overall

. 3.23 | 38.15 | 3.830 | 3.53 | 3.53 |3.35| 3.53 | 3.23 | 3.563 | 3.23 | 2.76 |3.26] 0.78
acceptability

'T1; control T2; Feather meal(FM) diet, T3; FM diet+pyridoxin(2lmg/kg), T4; H:O treated
FM diet, T5;, Enzyme treated FM diet.

#% Superscripts with different letters are significantly different at p<0.01.
w6 Superscripts with different letters are significantly different at p<0.001.

el 4% ANAel v el vhel o] Ahpak urt bk FE Aoz
debot 1ogle] Sel A shgatel theldel wld o F& Aoz Bt
ek W aretel Aol sheaw thelde Awdel AN YE s
of theld nrk o F& Aoz vehgow v, o), §FHEHRAAE )
%ako] thelabel Wla) Y@EA W F& Ao e

1) Ao W& &4 v

(1) 7F&4
TEI dE] Ve S 23 FHe #edA 235 Table 590 A4
kel
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Table 3-2-5-7. Sensory evaluation for broiled chicken breast of rooster and
hen

Treat' Rooster Hen
F-value

Item T | T2 | T3 | T4 | 75 |Mean| T1 | T2 | T3 | T4 | T5 |Mean

Aroma 2.563(2.93|2.86(2.93|2.66(2.78|2.80|2.60|2.20(2.33|2.73|2.53| 0.76

Flavor 2.4012.86|3.06(2.93|2.40|2.73|2.46 |2.46|2.13|2.40|2.40|2.37| 1.27

Juiciness | 2.26 |2.60 | 3.00 | 2.33|2.20 | 2.48 | 2.06 | 2.33 | 2.53 | 2.53 | 2.60 | 2.41 | 1.04

Tenderness |2.93|2.66 |3.13|2.80|2.73|2.85|2.53|2.46|2.93|3.00|3.00|2.78| 0.57

Overall

. 2.60(2.86|2.86|3.00(2.80|2.82|2.53|2.66|3.00|2.86|2.40|2.69| 0.64
acceptability

T1; control T2; Feather meal(FM) diet, T3; FM diet+pyridoxin(2lmg/kg), T4; H.O, treated

FM diet, T5; Enzyme treated FM diet.
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Table 3-2-5-8. Sensory evaluation for broiled chicken legs of rooster and
hen

Treat' Rooster Hen
F-value

Item TI | T2 | T38| T4 | T5 |Mean| T1 | T2 | T3 | T4 | T5 |Mean

Aroma 3.00|2.262.86|2.66|2.60| 2.68 | 2.80|2.53|2.53|2.66|2.73| 2.65 | 0.39

Flavor 2.60(2.53|2.80|2.53|2.60| 2.61 |3.06|2.60|2.66|2.80|3.00| 2.82 | 0.53

Juiciness | 1.86|1.60|1.80|1.60|1.86| 1.74|2.00(2.13|1.86|1.80|1.73| 1.90 | 0.45

Tenderness | 1.60 | 1.66 | 1.66|1.73|1.73| 1.68 | 2.20|2.06|1.60 |1.40|1.46| 1.74 | 1.34

Overall
acceptability
T1; control T2; Feather meal(FM) diet, T3; FM diet+pyridoxin(21mg/kg), T4; H.O, treated

2.0012.13]2.26|2.13|2.26| 2.16 | 2.60|2.40|2.13|2.00|2.20| 2.27 | 0.73

FM diet, T5; Enzyme treated FM diet.

R s} delde Phe s BE FBA feAE 8EY 4
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Table 3-2-5-9. Sensory evaluation for broiled chicken of breast and legs in

rooster
reat' Breast Leg
F-value
ltem Tt | T2 | T8 | T4 | T5 [Mean| T1 | T2 | T8 | T4 | T5 [Mean

Aroma 2.53 | 293|286 | 2.93 | 2.66 [2.78[3.00 | 2.26 | 2.86 | 2.66 | 2.60 [2.68| 0.52

Flavor 2.40 | 2.86|3.06 | 293 | 2.40 |2.73|2.60 | 2.53 | 2.80 | 2.53 | 2.60 |2.61| 0.76

Julciness | 2.26°° [2.60%| 3.00% [2.33%°°| 2.20*°|2.48|1.86°| 1.60° | 1.80° | 1.60° | 1.86° |1.74|3.95™

Tendemess | 2.93% |2.66%|3.13%| 2.80? | 2.73% |2.85(1.60°| 1.66" | 1.66° | 1.73°| 1.73° [1.68|6.68™"

Overall
acceptability

2.60%%%|2 86%|2.86%°| 3.007 [2.80%°|2.82(2.00%|2.13°%|2.26%| 2.13%¢|2.26°| 2.16 | 3.00™

'T1; control T2; Feather meal(FM) diet, T3; FM diet+pyridoxin(2lmg/kg), T4; H:O treated

FM diet, T5; Enzyme treated FM diet.
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#x Superscripts with different letters are significantly different at p<0.01.
#x% Superscripts with different letters are significantly different at p<0.001.

(2) &

tere] 7hEAr F-91ek oA F-9lel tigk A3 Table 8o A AIsHATH &
de] Feg)e AEd dojAs HASFLT 5% A 7hEA F-9 - (BHT4:
30%) 2 &4 5% Az 7k R BHTS: 3.0%)0] foldez 71 &
A4S ey, gl 29+ (LHT1~59 HAs7 BE AgdolA 7t
A F-9itel e A vEbwth FEdA S pivt AR e AR T4t
F-917F ARbA el g goly bgEAd 2 S FEge JroA 4

e R E

Table 3-2-5-10. Sensory evaluation for broiled chicken of breast and legs in
hen

Treat' Breast Leg
F-value

Item T | T2 | 13| T4 | 75 |Mean| T1 | T2 | T8 | T4 | T5 |Mean

Aroma 2.80 | 2.60 | 2.20 | 2.33 | 2.73 |2.53| 2.80 | 2.53 | 2.53 | 2.66 | 2.73 |2.65| 0.46

Flavor 2.46 | 2.46 | 2.13 | 2.40 | 2.40 [2.37| 3.06 | 2.60 | 2.66 | 2.80 | 3.00 [2.82| 1.22

Juiciness | 2.06 | 2.33 | 2.53 | 2.53 | 2.60 |[2.41| 2.00 | 2.13 | 1.86 | 1.80 | 1.73 |1.90| 1.38

Tendemess [2.53%[2.46%| 2.93% [ 3.00% | 3.00° | 2.78 |2.20%°| 2.06°° | 1.40° | 1.40° | 1.46° | 1.70 | 5.66™"

Overall

.| 2.58 | 2.66 | 3.00|2.86 | 240 |2.69| 2.60 | 2.40 | 2.00 | 2.00 | 2.20 | 2.24| 1.59
acceptability

T1; control T2; Feather meal(FM) diet, T3; FM diet+pyridoxin(2lmg/kg), T4; H.O, treated

FM diet, T5; Enzyme treated FM diet.

#xx Superscripts with different letters are significantly different at p<0.001.

FEO U5 vl s vlal - b A ARl v A S v R et
BE o)A 7p=Ate] thE]Abw o) Eﬂu; =/ #A7tEA. £ gE5AHY A
o Ak Bogl thal Ak B9 nle] RE A el b)) %o How &2 A
2 YE9oH (p<0.001), §2 < Eai ¢ AEANNE T AEFES HA
th 538 $RE 5% + FeEA Bngks BrF 7FEA HE9F(BRTI)S A
3§ By ALoN fodor 7 =S HEE Y o9
2o Ao et m= fAbeAl UEbEdl b st 297 AukE el
bR golu thEA B S0 Ruvy AEoA tydEd o & JA5E
7] 5313
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Table 3-2-5-2. Weight gain, feed intake, feed/gain and mortality in broiler

chickens.
Treatments1
It Wk
o ° FM + Enzyme SEM
Control FM ] H,O,—FM
Pyridox —FM
0-3  7184™  692.8™ = 723.3" 664.4° 630.6° 9.32
Weight
gain, 45 9565 890.7 904.8 901.8 9166  31.16
g/bird
0-5 16749 15835 16281 15663 15972 3425
0-3  1098.3% 1056.0°° 1081.8*°  9965°  10524%  20.47
Feed
intake, 4-5 1859.4% 18139 1722.6™ 18235" 1626.4° 35.96
g/bird
0-5 2057.7%  2869.8°° 2804.4™ 2820.0™ 26758 4551
0-3 153 1.53 1.50 1.50 1.55 0.020
Feed/
gain 45 195° 2.04 1.91% 2.03 1.78° 0.046
(g/g)
0-5 1.77® 1.81° 1.72> 1.80° 1.68° 0.022
0-3 05 0 0 0 15 0.49
Mortality,
4-5 1.0 0 05 0 0 0.31
%
0-5 15 0 05 0 15 0.60

“Means in a row with no common superscript differ significantly(P<0.05)

'FM; 5% feather meal(FM) diet, FM+Pyridox; 5% FM + pyridoxin(2lmg/kg) diet,
HoO2-FM; 5% H20: treated FM diet, Enzyme-FM,; 5% Enzyme treated FM diet.
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Fig. 3-2-5-1. Taurine content in fresh leg muscle of broiler chickens at 35
days of age.
'FM; 5% feather meal(FM) diet, FM+Pyridox; 5% FM + pyridoxin(2lmg/kg) diet,

H202-FM,; 5% H20O: treated FM diet, Enzyme-FM; 5% Enzyme treated FM diet.

ABMeans with no common superscript differ significantly (P<0.01)

Taurine con.f/g)

Control FM FM+pyridoxin H202-FM Enzyme-FM

Treatments'

Fig. 3-2-5-2. Taurine content in fresh breast muscle of broiler chickens at
35 days of age.

'FM; 5% feather meal(FM) diet, FM+Pyridox; 5% FM + pyridoxin(2lmg/kg) diet,
HoO2-FM,; 5% H20: treated FM diet, Enzyme-FM; 5% Enzyme treated FM diet.

ABMeans with no common superscript differ significantly (P<0.01)
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Fig. 3-2-5-3. Taurine content in fresh liver of broiler chickens at 35 days

of age.
'FM; 5% feather meal(FM) diet, FM+Pyridox; 5% FM + pyridoxin(2lmg/kg) diet,

HoO2-FM,; 5% H20: treated FM diet, Enzyme-FM; 5% Enzyme treated FM diet.

6. $2EJ 93 taurine 73 AF HL

H

1. Al 2 ¥

O+
%

7h 71 2A R R AT

2 Aol ARSE ZI2AR (T 9] w9 S Table 3-2-6-1914 H= niet
2t} o] AJdALRE controlZ 3l o 7]o] $-E-(Feather meal; FM) 3% 7ML=
(FM 3%), FM 3% + pyridoxine 21mg/kg 7= (FM 3% + Pyridox), FM 6% 37}
AR(FM 6%), FM 6% + pyridoxine 2lmg/kg H7FAFR(FM 6% + Pyridox), 2]l g

3 B--d 025% H7FAE(Taurine)s S H7Fste] Al@ALR S RHEH
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ALEAE S 93] 31589 A2l (Hy-Line Brown) 900572 & 68 4+& A3

of Al 5utE, vk 1571 0]#], AlolA Y 244 (A2l 1504)& dd el wjA|

AFFA D2 453 AAjst e AgvIzbet B3 AR AR AN S A7 A
A e s AAstlern v z4 vk 2570, A 1257 ASS FHE

_‘E,S‘_
2 lsample® A @ % S5sample £ 120 W

=
=
tlo
S
Ach
ol
ol
0
o
o
=B
=}
w®
ol
i
ot
o
N
=

I samples w4 FAEAY. AEL sdARF FHAA S0TAAM W B

Bt Adbstda, Abs AHAFES 5 13 ARk AR dEes AbEesl

o AA == wjd 5 Pmoll 29 cage?] nipple ¥ololA =43t}

EF-¢-7l 2412 Paola Zunin's.,(1999)¢] ARl Fadth o A= ug/g,

fresh matter= XA 3+91t}.

1) Sample A= g

=

A3 a

T

W B3t W3k sample? 0.4M perchloric acidE 1:59 H]|&E 4o
T 4T A 13,000rpm o2 20859 B sle] AE=dS =Xty 22 AAS 2
3] HbEsith A

fus hul

o 2mlE anion-exchange-column(AG 50W-X8, 200-400 mesh,

ol

H'form, 5x15 mm, Bio-Rad Laboratories)e] E#AZH 1 Al 1Y FHFE 33

washing= 3to] & 5mle] FE A4S A

2) High—performance liquid chromatography (HPLC) A|2~Hl

Ao A}€3 HPLCE t&3 2t}; HPLC Model 305 system(Gilson, France),
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Fluorometer Model 121(Gilson, Frnace), Merck LichroCART column(Superspher
100 RP-18 end-capped, 125 x 4mm ID) combined with a Merck LichroCART

pre—column(Lichrospher 100 RP-18, 4x4mm ID)

3) Preparation of derivatizing solution(OPA)

FE=9% 100us OPA F=A 58 &<k #b

o{o

A% columnes  FHA A
fluorometer(BFH =72 FA4S stk OPA =4 Az DOOPA(25mg)E
methanol  (0.6ml)o] =<th  @sodium tetraborate(404mg)E  water bathol A]
HPLC water(5m)oll %35 243 th Qborate solution(®@)& OPA  solution(®)
of #7}8kal 2-mercaptoethanol(2540)2 Tiste] &3t OPA HF=A& A%

5 4T oFe3to BAst 1247 ool ALg3th(Pittaluga 5, 1977).

4) HPLC analysis

Injection 3714 FEFHAEF 100ulS OPA F=A4(100x0)¢F 5% EoF ¥ A 7%
columns A A fluorometer(B 3 A&7 E FH sttt Buffer A+ 0.1M sodium
acetate (pH 5.80)/methanol (80:20 by vol)&3%8l9a Buffer BE 0.1M  sodium
acetate (pH5.80)/methanol (20:80 by vol)2. 2 Y=t Column temperatures= 25T

2 Flow ratex 1.0ml min ' 324 3} 31, retention times< 12.55min ©] $1t}.

A TEUEn AEd gl Ao £ 13 Al A

2 g
& AES AT 30/l diete] AA skl A EE 2083 & AdS 3

Al (smell), 27 (texture) 2 AwtZ 2l ul22] A (overall acceptability)<
ALY B b AsdEE Zb2 134 A silen Be Al e FEw
A & dukel(inexperienced consumer) 20M S Ao g2 FFth LB &=
£ Fotatr] 9t V|EE SAHS AEsd ¢ JdoHAE Vs k AAo Fasttt
3 ALEE AFEEA(Sensory Attributes)S €oll7]  $8te] Hedonic Scale

Acceptance TestE A A8t AFEE HEo] 12 58S A& cd wWlg £
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Aol 53 ea w9 W Aol 15 o= wjAstAt

o}, BAEA
AFo| A Aozl A7 EAATYE SAS (1995)¢] GLM(General Linear Model)
procedures o]&3to] X311, A2 Ht7Fe] o] Duncan’s multiple range

sheich

L

testoll ¢3le] P<0.01 A 7%

[o
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Table 3—2—6—1. Composition and nutrient content of experimental diets

Ingredients Percentage
Chemical composition = 0—————————————— % ———m
Corn 55.43
Soybean meal 19.61
Limestone 8.73
Lupin 3.28
Animal oil meal 3.00
Tallow 2.10
Corn gluten 151
Dical-P 1.18
Wheat bran 1.00
Rice bran 1.00
Soy hull 1.00
Oyster shell 0.80
Fish meal 0.50
Salt 0.21
DL-Methione 88% 0.10
Electrolytes 0.15
Mineral premix' 0.12
Additives” 0.11
Vitamin premix” 0.10
Choline chloride 0.07
Total 100
Calculated composition

ME Poultry, Kcal/k 2300
Crude Protein, % 18.50
Calcium, % 3.85
Meth & Cyst, % 0.68
P-available, % 0.63

'Contains per kg: Zn, 90mg; Mn, 96mg; Fe, 50mg; Cu, 24mg; I, 1.2mg; Se, 0.36mg.

2Additives: clopidol, avilamycin,

tetracycline,

mycobond (toxin binder),

(oxbile), pigment, herbal extract, probiotics, maduramycin.

Contains per kg: vitamin A, 12,000 IU; vitamin D, 2500 IU; vitamin E, 40mg;

vitamin K, 2mg; vitamin B;, 2mg; vitamin Bo, bmg; vitamin Bg, 3mg; vitamin Bjo,

oxyguard

20mg; biotin, 150mg; niacin, 40mg; folic acid, 1.0mg; Ca—PAN, 10mg; Antioxidant,

60mg.
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AA7 0 Eere] dAA S-S (hen-day egg production), AFZHx]4=(hen-housed egg
production), & (egg weight), AtHE A3 ZF(Feed intake), A& A 3+&(Feed conversion
ratio), 434 (Broken & soft egg production)2 Table 3-2-6-20|4 Hi= nle} Zt}

AN A7 A3 dAASET AFFASFE FM 3% 77 b =¢ka, i &

0

Hls] FM A2l tE5o] fo4o2 =drh vae AgrAs F943 FM 3% 7k <}
FM 6% #H7}#7F 744 =93 Taurine #7FE7F frol8tAl wikoh Alg 4 & 49
x=77F 7 =3 FM 6% H7F7F 7-E wiokth Al e o247 b =
%3 FM 6% H7b77F 7bd Gkt dAstage d@g&o 49 F9x7 gden
H&S KIS vepllon, Taurine H777F FoahA =kar diz47F 7 st
own Ao mE Uiy god 24 A= Fig3-2-6-1, Table 3-2-6-5914 1
= npe}

Pyridox, ¥4 taurine H7F159 taurine $haFo] Fol3tA E=ked, iz o W8

%

m

o A7IFA-4) AA controlel Y& FM 3% + Pyridox, FM 6% +

Taurine 7} FolAE 64.7%, FM 6% + Pyridox 7} fFolA+= 57%, FM 3% +
Pyridox 7oA+ 321% 28l FM 6% 7oA+ 166% 7+t ch HEgH
FM 6% + Pyridox #H7}+E 4 taurine 0.25% Z7b7-9F v]$=3t &S velyon,
A7V EF taurine o]l 7HE w9kt

L H 9] cystine®] taurinel 2 H3t% =4 pyridoxined #7F 2371 2o Ao o
G B¢ 2 A taurine 0.25% FH7HF 7HE =dkal $RE AT ToAE
FM 6% + Pyridox H7F7F 57% 7Z48t=o] 7k =4 vepbstoh

Agte] A5 7k Table 3-2-6-4° 48 3-2-6-7° uebdl npe} g} 15449 7
- Ae] Azrel g ZI(Table 3-2-6-4)5 HW Taurine 7F+(3.40%8)7F FM
6% H7F(260%)2, FM 6% + Pyridox(2.65%) % 7Foll Hl&l] folahA =2 A5
s e Ao®Z YeWrHp<0.05). 1 f9 HI7FQ! FM 3% #H7F3.30%), FM
3% + Pyridox H7F7+(295%), 28311 control(3.30%)2 Folx7F gl Aoz e
o™ Taurine H7FH7F 7HE =2 HAo4E zZhe Zlo® dehuth vhde] =8

972, %, GANAE AFTH GET Aol
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3% + Pyridox 7+ 2 B9 H7F7F 335~3258 & V| ESHA HEolgoR
AzEe Aoz yelyth 253 Aldd w3t #5314 A3 (Table 3-2-6-5), Al
L2k Az ok WA, 227 ARkl v A A ] 57FA] 4 BEOlA oz
I AT e F9HQl 2oyt HE #EER ko)t Taurine 3 7F-7F control

= X v A vs) RE S0 M =2 AeE UEHHd Bl E AR

= (Fe] FoAR Aol #AAHA Gokovt tiAR 15 Akl HlE] 273 Al
of A Harh S AL yeA A gl Hojx dixzda 2
24 = AFs et 354 Al w3k #sHdAL A3 (Table 3-2-6-6), 7
e gzke] Az WA= AT iz Abele] fref Al Aolvh gl AL

2 yelyg oy koAM= Taurine A7} (3.60%)7F control® thE A FEo W] &)
T er w2 AFE 2 Aoz UEut(p<0.05). £ d3pol A= Taurine 3
7F-(3.55%)7F control# thE AT S HlF FolHoRE =& HFE e o=
UEE 0 (p<0.01) AWHA QS npgt Ao e FejH o M we HAFE UEY
7 AEErt 2 o2 YERYTHp<0.001). A 25739 #sHA A Hef wpast
A8 3FANAME el Hs] dAdo] o F2 JAFE HEvE AFS BT

4524 Aol ek B A A= Table 3-2-6-7¢ A AlstAth WAHE A|<fgh &2

it

%4904 Taurine ¥7H77k ETE T B AFTE Aolo] foHom

Hie
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Table. 3-2-6-2 Laying performance during 4wk experimental period

Treatments'

FM3%-+ FM6%+ .
Control FM 3% ) FM 6% i Taurine gEM
Pyridox Pyridox

Hen-day egg
o 91.94°  9598"  94.06™ 94.07"™ 94.49™ 9355 0.774
production, %

Hen-housed egg

sroduction, % 91.41°  9598"  93.74™ 94.07" 94.14™ 9355 0.768
y 0

Egg weight,
65.45"  6582% 6546 6568 6546  64.94° 0.205
g/hen day

Feed intake,

138.84% 13677 13692 132.39° 135.04™ 134.52™ 1.206
g/day

Feed conversion

ratio, g/100g egg 231% 217 223" 214° 219 222" 0023
mass

Soft egg production,

o 0.08 0.21 0.20 0.08 0.18 026 0072
o

Broken egg

production, 005" 031" 013" 015" 018" 038" 0.097
%

Broken & soft

egg production, 013" 052" 033" 023" 036® 064° 0137
%

'PM 3%; 3% Feather meal diet, FM 3%+Pyridox; 3% Feather meal +
pyridoxine(21mg/kg), FM 6%; 6% Feather meal diet, FM 6% + Pyridox; 6%
Feather meal+pyridoxine(21mg/kg), Taurine; 0.25%  Synthetic  taurine
supplemented diet

“®Means in a row with no common superscript differ significantly(P<0.05)
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Table 3-2-6-3. Effect of dietary feather meal digests on taurine content in egg

Treatments'

FM3%+ FM6%+
Wks Control FM 3% " FM 6% "% Taurine  spM
Pyridox Pyridox

1 37.23¢ 37.93¢ 47.258 40.69° 58.40% 5855 1.101

2 35.15° 36.52¢ 4789 43225C¢ 5799 5008  2.095
3 36.37” 35.41° 49345 41660  5523%F  60.14% 1.821

4 36.01¢ 36.15° 46.73% 43.298 55.65%  60.69* 1.417

Mean 35190 36.50 47.808 42.20° 56.82%  59.62%  0.785

yolk “*Means in a row with no common superscript differ significantly(P<0.01)

'FM 3%; 3% Feather meal diet, FM 3%+Pyridox; 3% Feather meal + pyridoxine(21mg
/kg), FM 6%, 6% Feather meal diet, FM 6% + Pyridox; 6% Feather
meal+pyridoxine(21mg/kg), Taurine; 0.25% Synthetic taurine supplemented diet
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Egg yolk

70.00

65.00

58" T59.61A
60.00 L

56.00 |

000 | T47.80B

l 4.f

45.00 |

%1 36.50°
40.00

——

Taurine.Con(ug/g

35.00 [

——
——

30.00 |
25.00 |

20.00

Control FM 3% FM 3%-+tpyridox FM6% FM6%+pyridox Taurine

Fig 3-2-6-1. Effect of dietary feather meal digests on taurine content in

egg yolk of layer at 28 days of age.

'FM  3%; 3% Feather meal diet, FM 3% +Pyridox; 3% Feather meal +
pyridoxine(21mg/kg) diet, FM 6%; 6% Feather meal diet, FM 6% + Pyridox; 6%
Feather meal + pyridoxine(2lmg/kg) diet, Taurine; 0.25% Synthetic taurine

supplemented diet

Table 3-2-6-4. Sensory evaluation for week-1-eggs

Sample’ FM3%-+ FM6%+ )
Control |FM 3% ] FM 6% . Taurine | F-value
Item Pyridox Pyridox

Yolk color 2.95 3.40 3.05 3.40 3.50 3.00 1.13
Taste 3.35 3.25 2.80 2.75 2.95 3.15 1.27
Smell 2.90 3.15 2.90 2.70 2.75 3.20 1.09
Texture 3.30%° | 3.30% | 2.95® | 2.60° | 2.65° | 3.40° | 2.28
Overallquality 3.35 3.35 2.95 2.85 2.80 3.25 1.64

Table 3-2-6-5. Sensory evaluation for week-2-eggs

Sample’ FM3%+ FM6%+ )
Control |[FM 3% . FM 6% . Taurine | F-value

Item Pyridox Pyridox
Yolk color 2.70 2.95 2.85 2.90 2.90 3.15 0.39
Taste 2.55 2.95 2.85 2.70 2.75 3.40 1.53
Smell 2.60 2.65 2.80 2.70 2.70 2.85 0.18
Texture 3.15 2.80 2.40 2.70 2.80 3.15 2.07
Overallquality 2.70 3.00 2.70 3.10 3.00 3.30 1.63
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Table 3-2-6-6. Sensory evaluation for week-3-eggs

Sample’ FM3%+ FM6%+ )
Control |[FM 3% . FM 6% . Taurine | F-value
[tem Pyridox Pyridox

Yolk color 2.80 2.85 2.70 2.75 2.85 3.20 0.65
Taste 2.65° | 2.70° | 2.90° | 2.85° | 2.75° | 3.60° | 2.71"
Smell 2.60 2.55 2.85 2.90 2.65 3.05 0.98
Texture 2.90° | 3.15®° | 2.45° | 2.80°° | 2.85°° | 3.55° | 4.00™

2.60° | 2.65° | 2.70° | 3.05° | 2.85° | 3.50% | 4.53™

Overallquality

Table 3-2-6-7. Sensory evaluation for week-4-eggs

Sample’ FM3%+ FM6%+ )
Control | FM 3% . FM 6% . Taurine | F-value
Item Pyridox Pyridox

Yolk color | 2.60° | 2.75° | 2.70° | 2.65° | 2.75° | 3.45% | 252"
Taste 2.65° | 2.75° | 2.75° | 2.75° | 2.75° | 3.65% | 3.78™
Smell 2.70 2.55 2.75 2.70 2.70 3.15 1.15

Texture 2.85° | 3.00° | 2.50° | 2.80° | 2.80° | 3.75% | 6.06™

2.65° | 2.60° | 2.70° | 3.00° | 2.80° | 3.65% | 717"

Overallquality

'FM  39%; 3% Feather meal diet, FM 3% +Pyridox; 3% Feather meal +
pyridoxine(21mg/kg) diet, FM 6%; 6% Feather meal diet, FM 6% + Pyridox; 6%

Feather meal + pyridoxine(2lmg/kg) diet, Taurine; 0.25% Synthetic taurine

supplemented diet

7. A2 U $2E HJlY @& Taurine #3 =& A4

iy

2. s 2 W

AR AL

Aol ARRE VI E2ARE (TS s EH ek A& Table 3-2-7-1°14 H= npé}

o, NRC(1998) &7l Fsko] 2 = .

it
ol
>

AFRA S 95t 39 W AE(Yorkshire x Landrace x Duroc) H S = 1355
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v}, Taurine #4

i

B} #2412 Paola Zunin 5(1999)9] WHel| F=sto]l AAlgon, Aozl Az
ug/g, fresh matter® XA 3kt
(1) Sample A= €]

W w33 =8 sample? 04M perchloric acidE 1:5¢ v &=E o] #dA3tx
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ol 2m{S anion-exchange—column(AGS50W-X8, 200-400 mesh, H+
form, 5 x 15mm, Bio-Rad Laboratories)ol ZE3#}AZH 1 Al 1o FHFE 33
washing 3}¢] £ tme] FEHS WS

(2) High-performance liquid chromatography (HPLC) A]2~H

Ao A1g3 HPLCE te3 2t}; HPLC Model 305 system(Gilson, France),
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Fluorometer Model 121(Gilson, France), Merck LichroCART column(Superspher 100
RP-18 end-capped, 125 x 4mm ID) combined with a Merck LichroCART
pre—column(Lichrospher 100 RP-18, 4 x 4mm ID)

(3) O-phthalaldehyde(OPA) £ %=4k-g

F=HF 100pgs OPA fF=A¢ 5

A

ol "3 A7l & columns EHAA

fluorometer(E ZA&7]) =

e

=4 At OPA fr=Al A=z, O OPA(25mg)E
methanol(0.6m¢)°] <1tk @ Sodium tetraborate(404mg)E  water batholA HPLC
water(5ml)oll =<l $ A%t} @ borate solution(@)S OPA solution(D)ell # 7}aka
2-mercaptoethanol(25u0) S ©3Fo] &33lth OPA Al AFE F 4T oJF& *
of ®B¥atar 12412k olulel AF-g-gtth(Pittaluga 5, 1977).
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Table 3-2-7-1. Composition and nutrient content of experimental diets’

Ingredients, % Starter Grower Finisher
Corn 58.10 66.88 71.79
Soybean meal 30.47 22.44 17.27
Ca carbonate 0.22 0.31 0.35
DEFL. Phosphorus 1.46 1.41 1.06
Salt 0.15 0.15 0.15
Animal fat 4.47 4.23 3.99
Molasses 4.50 4.00 5.00
Choline chloride(60%) 0.07 0.03 0.05
CuS04(34% Cu) 0.04 0.04 0.03
L-lysine(78%) 0.18 0.21 0.17
DL-methionine(98%) 0.05 0.04 0.01
Antibiotic 0.11 0.06
Hog premix’ 0.20 0.20 0.13
Total 100.00 100.00 100.00

Chemical composition®
ME, kal/kg 3300.00 3300.00 3300.00
Crude protein, % 19.00 16.00 14.00
Lysine, % 1.13 0.96 0.79
Ca, % 0.70 0.70 0.60
Phosphorus, % 0.61 0.57 0.48

" As—fed basis.

? Provide per kg diet: Vit A, 10,000IU; Vit Ds, 2,000IU; Vit E, 42IU; Vit K, bmg;
Vit Bg, 9.6mg; Vit Bs, 2.45mg; Vit Bio, 40ug; pantothenic acid, 27mg; niacin, 49mg;
biotin, 0.05mg; Cu, 140mg; Fe, 179mg, Zn, 179 mg; Mn, 12.5mg; I, 0.5mg; Co, 0.25mg;

Se, 0.4mg

% Calculated value
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Table 3-2-7-2. The effect of experimental diets on performance of pigs

Treatments' 9
Items SEM
Tl T2 T3 T4 T5

Starter stage(0-3 weeks)

ADG, g 68381 81571  710.00 770.00 80524  50.76
ADFI, g 169857°  1962.86" 1754.29° 1889.05 1889.05" 63.80
Feed/Gain 2.48 241 2.47 2.45 2.35 0.11
Grower stage(3-8 weeks)

ADG, g 72886 71457  744.29 725.14 708.86  63.46
ADFI, g 204829 224514 220743 217400 225743 151.83
Feed/Gain 2.81 3.14 2.97 3.00 318 0155
Finisher stage(8-11 weeks)

ADG, g 95381 94762 101381 93571 92429 3747
ADFI, g 2877.14 299714 305857  3029.05 289857 92.42
Feed/Gain 3.02 3.16™ 3.02 3.24° 314"  0.06
Overall(0-11 weeks)

ADG, g 77792 80571  808.44 794.81 793.90  34.99
ADFI, g 217896 237325 231597 232948  2331.82 9216
Feed/Gain 2.80 2.95° 2.86% 2.93° 294 0.03

LTy Control, T2; Control+tFM 3%, T3; Control+tFM 3%+pyridoxin 10ppm, T4,
Control+FM 6%, T5; Control+tFM6%+pyridoxin 10ppm

? Standard error of mean

P Values with different superscripts in the same row are different(p<0.05)
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Table 3-2-7-3. Effects of experimental diet on backfat thickness and

carcass grade in pigs

Treatments

Items SEM"
T1 T2 T3 T4 T5
BaCkfat b ab ab ab a
) 20.83 22.83 22.08 24.33 25.42 1.27
thickness(mm)
Carcass grade2 1.75 1.75 2.08 1.50 2.25 0.30

! Standard error of mean
? Based on scale with 1 = grade A, 2 = grade B, 3 = grade C, 4 = grade D

P Values with different superscripts in the same row are different(p<0.05)
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Table 3-2-7-4. Taurine content in pigs fed feather meal

Treatments
Items SEM
T1 T2 T3 T4 T5

Heart, ppm  1393.80° 1705.90" 2056.10 2596.40° 2667.10  129.60

Liver, ppm  647.30 781.50 762.00 833.80 859.80 7491
Ham, ppm 462.40° 570.00° 580.40% 561.40% 583.40° 3855

Loin, ppm 375.80" 417.90° 42810 463.50%" 483.40°  31.15
Tenderloin, . . . A A

601.20 654.80 659.90 728.80 742.20 18.69
ppm

¢ Values with different superscripts in the same row are different(p<0.05)

A el ARGl e BsAL AW Table 3-2-7-5% 2th gHle] 45
F2 TIFGI57E 74 ¥ 453 v, 92 572047 fa8oz 7

g owre A5 etk ey olsle FEeIAE oAt flE Ao vy
0ge

g SAY HEAE AYEgS guj o} B A, F5F5 AEHEAA &Aool A
b x2S A5E madth ANA ugAgANE A Aot gl Ao
EbwtTh
Table 3-2-7-5. Sensory evaluation for raw loin of barrow and sow
Treatments
F_
Items Barrow Sow value
Tl T2 T3 T4 T5 Mean T1 T2 T3 T4 T5 Mean

Aroma 315" 238 238™ 2617 238" 258 284" 276" 292" 253™ 200° 2.61 2.07"
Color 253 238 200 253 215 2.32 276 223 230 215 161 221 151

Off flavor 261 230 207 230 238 233 261 27 261 238 207 2.49 0.95

Purge 238 192 223 215 238 238 238 261 246 261 184 2.38 1.08

overall o6 238 223 260 261 250 276 269 269 246 184 249 167
acceptability

* Superscripts with different letters are significantly different at p<0.05
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Table 3-2-7-6. Sensory evaluation for raw belly of barrow and sow

Treatments

F-value

Sow
T3

Barrow
T3

Items

T5 Mean

2.38 2.46

T4

T1 T2

T4 T5 Mean

T2

T1

1.25

284 215 255 238 246 230 276

2.15

2.84 276

Aroma

3.00 253 2.80 1.56

2.46

276 292 300 246 286 346 253

3.15

Color

207 261 238 2.30 0.92

2.07

2.38

223 238

2.61

238 261 207

Off flavor

238 284 253 256 112

2.30

2.76

253 290

3.00

2.92

323 284

Purge

246 2.57

1.46

3.07

2.23

2.46

261

230 2.70

2.76

2.69

Overall

3.00 276

acceptability
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Table 3-2-7-7. Sensory evaluation for raw loin and belly in barrow

Treatments
Items Loin Belly F-value
TIL T2 T3 T4 T5 Mean T1 T2 T3 T4 T5 Mean
Aroma 315 238 238 261 2338 258 284 276 215 284 215 255 1.66
Color 253" 238" 200° 253 215" 2.32 315" 276" 292" 300° 246™ 2.86 2.19°

Off flavor 261 230 207 230 238 233 238 261 207 261 223 238 0.68

Purge 238" 192 2230 2159 2384 221 323" 2.84™ 292 300" 253! 2.90 291"

Overall
. 261 238 223 223 261 241 3.00 276 269 276 230 270 1.17
acceptability

* Superscripts with different letters are significantly different at p<0.05
** Superscripts with different letters are significantly different at p<0.01

@078 eke] oAl Ael= filow, §4 F-9le T5SH(1618)7F 7Hg v de s
HER AT

Table 3-2-7-8. Sensory evaluation for raw loin and belly in sow

Treatments
Items Loin Belly F-value
TIL T2 T3 T4 T5 Mean T1 T2 T3 T4 T5 Mean
Aroma 284 276 292 253 200 261 238 246 230 276 238 246 1.69
Color 2.76™ 223 230 2.15™ 1.61° 2.21 346° 253" 246™ 300" 253 2.80 3.19"

Off flavor 261 276 261 238 207 249 238 207 207 261 238 230 1.28
Purge 238 261 246 261 184 238 276 230 238 28 253 256 1.01

11
Overall ) 76 260 260 246™ 1845 249 261" 246™ 223 307" 246™ 257 2.05°
acceptability

* Superscripts with different letters are significantly different at p<0.05
** Superscripts with different letters are significantly different at p<0.01

AukA el npgbA Aol A9 A B9 T47(3.078)7F 7HE vigA st Hrt 5
Ao, 54 9o T5T(L8)7F /M vlgdeix e Ao H7h HAh 9]
H HAo HEAE vusAds WollE &4, £59 AEAE B Ak uhgE Aol
A AR Beyt SARenT o £ A4S Yyt

- 145 -



FA @Al A Peel oF #5AA A Table 3-2-7-95 2k Fvloj A
AT e, 3 TIFG53%)9 Fvih fo90 wgon, #3 T57
Fobg we A48 e fow BEutp<005). FA% dhe 5

%
A Rslol g &AW FRAE Avu guish v Adsnt o

X
2
&
N
o
v}

Table 3-2-7-9. Sensory evaluation for broiled loin of barrow and sow

Treatments
Items Barrow Sow F-value
T1 T2 T3 T4 T5 Mean TI1 T2 T3 T4 T5 Mean
Aroma 326 333 300 32 280 3.13 266 313 333 28 306 3.01 1.10
Flavor 353" 313" 3.00™ 286 233 2.97 266 293 313" 306" 286 293 211"

Juiciness 286 286 260 273 306 2.82 293 273 300 266 300 2.86 0.53

Tenderness 3.00 260 266 220 213 252 260 253 28 253 240 2.58 1.06

Overall 340 300 273 273 246 286 273 306 306 273 286 289 1.69
acceptability

* Superscripts with different letters are significantly different at p<0.05
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Table 3-2-7-10. Sensory evaluation for broiled belly of barrow and sow

Treatments
Items Barrow Sow F-value
TlT T2 T3 T4 T5 Mean TI1 T2 T3 T4 TH Mean
Aroma 278 271 307 328 321 3.01 342 264 271 271 278 28 170
Flavor 257 257% 271 314 314" 2.83 321" 264™ 257 250° 3.00™ 278 223

Juiciness  3.14%™ 3.00™ 3.00™ 321" 378" 3.23 328" 257" 257° 278" 307" 28 211

Tenderness 257" 2.71% 278°% 378" 421 3.21 350 242¢ 2000 321 300 283 7.92**

O 1l
Y085 285 307" 357" 392 3.25 335 2500 2500 292 300° 285 563"
acceptability

* Superscripts with different letters are significantly different at p<0.05
wx Superscripts with different letters are significantly different at p<0.01
“* Superscripts with different letters are significantly different at p<0.001

(2) 791l w& &4 v
O A
Table 3-2-7-11> 32 &4 F918 AAY #9019 dsdrtedl dig A3E e
dZlelth FrlE SAe T17@B53%)7F 78 Frhkal B7F Hda, 4o T57(2.33
S HAFE JEAh s, 9% 9 AvrHel uig Ao = A A
T57-7} 7V vpg ettt B 5901 (p<0.05), 54 99 T
& AFE 2t Ao® et (p<0.0l). M7 FdAo A Bi Fe] Ag P

S F01E AGsaE APL B 5 Rl el o & AFE dehhan,

Table 3-2-7-11. Sensory evaluation for broiled loin and belly of barrow

Treatments
Items Loin Belly F-value
TI T2 T3 T4 T5 Mean T1 T2 T3 T4 T5 Mean
Aroma 326 333 300 326 280 313 278 271 307 328 321 30l 105
Flavor 353" 313" 3.00™° 2.86™° 233 297 257" 257" 271 314" 314 283 261"

Juiciness 286" 286" 260" 273 306" 282 314" 3.00° 300" 321" 378 323 1.83

Tenderness  3.00° 260" 266> 220 213 252 257 271 278™ 378 421* 321 649

Overall abe bed d d q cd cd bed ab a o
. 3.40™ 3.00 273% 273 2467 286 2.857 2.85° 3.077° 357" 3.92° 325 458
acceptability

% Superscripts with different letters are significantly different at p<0.01

“* Superscripts with different letters are significantly different at p<0.001
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oAbk F9le] TI7F 7Hd =2 AaE dehon], A 9o T2vek A
9o T3 E b s AdaE Zbe Zle® UEgtp<ool). 48 BHAE

A9 AEE AdFE BE SN BAe] AHM nrk ¥ T 4

Table 3-2-7-12. Sensory evaluation for broiled loin and belly of sow

Treatments
Items Loin Belly F-value
TI T2 T3 T4 T5 Mean T1 T2 T3 T4 T5 Mean
Aroma 266 313 333 28 306 301 342 264 271 271 278 28 174
Flavor 266 293 313 306 286 293 321 264 257 250 300 278 180
Juiciness 293 273 300 266 300 28 328 257 257 278 307 28 108

Tenderness 2.60™¢ 253" 2,86 253" 240 258 350" 2.42° 2.00¢ 3.21™ 3.00™ 283 318"

Overall

273> 3.06™ 306" 273 286™ 289 335 250° 2507 292 3.00" 285  2.06"
acceptability

#x Superscripts with different letters are significantly different at p<0.01
“* Superscripts with different letters are significantly different at p<0.001

- 148 -



A3 A L% digestdl 93 taurine 23 5 AN

1. % digestol 9% taurine 73 ¢+ A4

B AP E {99 Ag W $EEH R digestd FEE Al wE ¢

=

o
X
W taurine ¥ WIS AR HA FEo] FEEH R digeste] AR

FFe Fohur] 93t AL

Taurine 3¢5 A2kst7] 9138 23 o2 Holstein fersian ZH-$-(H A<
580kg, % 25.23kg/day)E o453t 23.7kg DMI/daye] 71% TMRel ¢RE&&
747} 1, 3, 5% H7bsko]l wed dat, R, 1%, 3% Aol vl 5% A2l
A taurine®] grFol dASHA F7hste S stk Holstein fersian 2

sk, A

e

9% $EE HIMA 5 W taurined] $FEFo] A A3 =713 AS

a1

$HE H digest, cystine, MHA9FS] vl A &S 2 A 8}9) o).

(D) sAlEE, ANEAE 2 APAA

Holstein fersian #9 165 (HT A% 580kg, H 7% 25.23kg/day)S o] &3}
23.7kg DMI/day®] 7]1% TMR (Table. 3-3-1-1)ell ztzte]l H7HAE wig, /MAER
woletdth FEES 4749 At Wl 99 A& AAF 71+ 0, 1, 3, 5%% 149 23]

SmPel JEEE Table 3-3-1-29F 23, 77 4x4 Latin
square'dH & o]-&ato] 2} FAISS AR A TEAC dig At wioh 79 Feke] wh

F9 W ASTE AR F F 7, 14, 214 A SHHMES AF A

d
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AlFALR S 48 AOAC (1984)2] WHlol ue} dry matter, crude protein, ether
extractE® +A138F9 3L, Van Soest®} Robertson (1985)%F Van Soest (1991)9] #2414
Hol| wgl NDF (neutral detergent fiber)2} ADF (acid detergent fiber)E& #413}%1
t} (Table. 3-3-1-1). AHF3# (milk yield)< 05:00¢F 17:00, 19 23] 2F Al milk
meter (Denmark)E °]-&3le] FAsIlon Ztzte] FE 50ml tubeol A3,

¥ SCC

Me

Milko-Scan (FOSS-4000, Foss Electric, Denmark)S ©]&3lo] &4
(somatic cell count)E& F83tAth. ¢ Wl taurine 4> Zunin 5 (1999)°] ¥
o wa} A8 W Hdolr] =4S o-phthaldialdehyde (OPA) derivatives® WS o]
Merck LichroCART column (Superspher 100RP-18 end-capped, 125x4mmlID)o] %
27l HPLC (Gilson 305 system, Gilson, France)2 243ttt B4 Al ojx o=

0.8mL/min £%=% 0.IM sodium acetate (pH 5.80)¢} methanols z}zF 80:20

rr

(vol)e 2 Z3%3 A9 20:80 (by vol)o =2 Z33 BE & =24 319 fluorescence

detector (excitation wavelength: 350nm, emission wavelength: 426nm)% <43}
L o]l2]d Z7 A taurined 1256 + 158 Fof &2 H Utk 2/5ulE FUsY A
o] 7 peak? WA S ¥EFE taurine (Sigma)?] standard® A7 peake] &I} H]|

Table 3-3-1-1. Ingredient and chemical composition (% DM) of the TMR in
the

experiments.
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Item

Ingredient composition

Whole contton seed 4.5
Corn silage 437
Oat hay 45
High green 3.7
Concentrate mix' 43.8

Chemical composition

Dry matter 61.99
Ash 0.52
Crude protein 11.91
Ether extract 2.47
Neutral detergent fiber 46.82
Acid detergent fiber 16.48

"TMR concentrate mixes contained on DM basis, 23.5% wheat, ground corn, 20.0% soybean hulls,
19.06% canola meal, 18.73% soybean meal (39% CP), 0.07% corn gluten meal (59% CP), 10% salt,

3.23% sodium bicarbonate, 1.84% calcium supplement, 2.23% vitamin & mineral.

2) $Eo AR
B oAy AHeE SRR RS gey 2y

Table 3-3-1-2. Chemical composition (% DM) of the feather meal.

DM (%) Ash (%) CP (%) EE (%) NDF (%) ADF (%)
95.89 6.71 32.2 6.78 50.58 20.51

) FEEI SE digests] FFW A7kl ME FF, HAL, BFA G W

Table 3-3-1-3 Effects of feather meal (FM) and feather meal digest (FMD)

in dairy cow diet on milk yield and composition
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Treatmentgroup

0% 1% 3% 5%

Before After SEM* Before After SEM Before After SEM Before After SEM

FM
MY (kg/day)* 2844 28.00 022 30.88 3019 0.34 24775 2588 0.06 27.25° 2463 131
Fat(%) 3.30° 441" 055 3.59 401 021 3.26 379  0.26 3.46 444 049
Protein(%) 3.29 327 001 3.19 310 0.05 3.32 3.07 013 3.22 318 0.02
Lactose(%) 4.99 488  0.06 5.08 493  0.08 493 488  0.03 4.97 496  0.01

MUN(mg/100ml) 1705 1887 091 1696 16.00  0.48 1882 2025 0.71 1430 1491 0.30

SCC(x10%/ml) 98.50" 227.75" 64.63 95.13" 186.75" 45.81 226.38" 179.50" 23.44 90.25" 146.00" 27.88
FMD

MY (kg/day)* 2717 2678 020 25.88 2463 063 2946 2854 046 29.04 2992 019

Fat(%) 355" 406" 026 3.85 379 003 3.73 379 0.03 3.70 363 004

Protein(%) 3.16 313 001 3.18 321 001 3.20 321 004 3.00 312 0.06

Lactose(%) 5.07 513  0.03 5.01 504 001 5.05 517  0.06 5.02 511 0.04

MUN(mg/100ml) 1496 1490 0.03 2101 1336 3.82 1769 1551  1.09 16.24 1188  2.18

SCC(x10%/ml) 41.88"  63.00" 1056 11654 139.25 11.35 9454 10450 4.98 46.00 5050  7.25

IMY: Milk yield.

MUN: Milk urea nitrogen.

85CC: Somatic cell count.

“SEM: Mean of triplicate standard error of mean.

* PMeans with different superscripts in the same row are significantly different.
FM¥ FMD®] ZHf-f-of thdh =53 o] H7be] W& f%F, AT 3 AAESF

W3t Table 3-3-1-3% 2vh.  #Fd2 A4 Aol glol 3% FM A2 5%

st A4S UEd Moss®t Holliman (1990)9] Z¥e} dXeltvt.  Harris
(1992)2 14 E=+= 18%°] xdwld ko] $REs AR W 0, 33 6%% 3 7tske]
wolgh Aol F7FE 14% 2@ Algo A 3% EEE T3S W 3.7keg/d
S o, 2 AlFelME 3% FM Fol 79 5% FMD dol 7oA A ztol

glol S7kete &S delid=dl, ol &Af-5ol 2ol 3% FM¥ 5% FMD #H

= frdsvbedl ¥ A= Aoz ARdEh
TAE FEFES FAGTANA 7P g2 AolE YR e (P<0.05), 2= FM A
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ol A EAA Aol fle] Frhstlth. FMDA 28] FA e+ =3 b w2
(P<0.05) ©& FMD A B AL oA SA4

N
ok
o|N
N
o
o
=
fuf
=
’9
L

et e EAIA Aol glo] EE FM A gellA #HAskqial, FMD A2+

Hol 93t Ay =z As"Et (Mosset Holliman, 1990 Harris 5, 1992). wkH -f-ghul
A gaFo]l Al Ad vlE] gih FUHe A2 2B A AEE FMD7F $-X keratin

o] cystine®] °lFAZS 7471 A& H:0, Ael& sfo] fREe vbEe9 W A
KeR

f
N
AC)
e
o
o
M

AstES F7HZ o ® AlREY, oF 5% HE] Hi0:O
ol wEel W owwE xsee FMAZUE Rush IA%AT (Loestsh
Titgemeyer, 2000a; Loeste} Titgemeyer, 2000b).

A TE LR LE FM A2 79 lactose FEE EAA Aol glo] Hraig

i, FMD A2lelM= S7ksksieh. 2ol Wd FM3 FMDA 2= 7 W

A

o
lactose ¥l Y-S MAA B= AOE AlRECH
FAHYTE 28 FMA 79 MUN (milk urea nitrogen)< FM¥ FMD &
R A FAA Aol flNaL, 1% FMA 2 4= v st o yeA| A2+
AN Tt AEFS e oY FMDA R G+ AAA 2 oA A sHA T
Harris & (1992)9] Aol §-E&9] Ho] % BUM (blood urea nitrogen)e] <7}
ot sileow, # AldolM= FM Aol &3 MUNeo| F7tstivh.  whd o
FMDA g F-e A ] MUN it A 22 BUN F=7F #Had 2 e, o
o o] Ht} vrE BUN skt At W o] o] & Fo] Eopxl A3 #d
nitrogen utilization efficiency (NUE)7} &% %17 wl&o]tt (Ferguson &, 1986).

T3 FM3 FMD H9¢ & MUN®EZ+11.88~1551ml/100mle] HAZ SAFH Y=,
olo} e A= dwtxow A4HA 12~18ml/100ml (Barker 5, 1995; Roseler %,
1993)3# FdstH, 2ol ik dud o] A4S ekl o 1
g2 FMDe wH7E5o AdelA duidat gpsts tiaabgo] ghojste] oy

A #He AAS & BR ohe $REY £5HES ol wud FPRARAG

O

% FMA 8] Tl A EAFoz 7F43t9 o1 (P<0.05), BE A8 o A
ta E=71edth. AA FMDA g o A A EFE F7FE 450~22.71x103/ml2 tha
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=< 235 yEhl ey, FM3F FMD A 2lel 93k SCCe| F7k= F-A el 7+ vl

Ao AtsHT

rr

Se 49 9% 0l SCCol AT MAA @

Q) i W B3 FF

70 -
= 60 | @ Before
TED O After
*
\g 50
£
g
Q
S 40 +
3
R=
2
= 30 L

20

0 1% 3% 5%
Feather Meal (%/DM]1/day)

Figure 3-3-1-1. Effect of increasing concentrations of feather meal as

additives in dairy cow diet on taurine content in milk (n=16).

70 -
3 60 [ |HEBefore
° O After
g
=
> 50 -
<
E
B
S 40
o
R
5
) r_‘ ﬂ

20

0% 1% 3% 5%
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Figure 3-3-1-2. Effect of increasing concentrations of feather meal digest
as additives in dairy cow diet on taurine content in milk (n=16).

S+ W taurine ¥ FM7F FMDe H7Ffol kel weh S7hsled, Al
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FMA 2] el A taurine® &2 25.80781.45umol/1¢] FFo 2 FA8HAT. T3 3%
=l

lo

FM TolFolA9 taurine 3ol it 39.96+8.83umol/l
1391% % F7Hes Yel Atk (Figure 3-3-1-1). o]¢F &< +
Arm g FEEE F7rete] 4 Ul taurined S ZA S vk 5 (200009 T4}
oM 3% AAEE F98HS W taurinedFol FA T 5% AAE Fo Tl
A grolzl Aol W=k A S e AT

A FMD Ag 79 taurined#F< 23.16~10351umol/19] FEoz ZAH A

o
=

5% FMD A& FodlA it 5883428 27umol/12.2 7174 =2 taurine S
Aom wojgel mls) 21.90% S 7betitk(Figure 3-3-1-2).  °l= FMDe| X
keratin®] F+Z27} cystine MAE FAHES T3 ANAAA Hr} LolstAl o] &FHo {t
F9 UellAe] ©alg o] &8 7 wEuAE] A TR Ao R WY} e o}
v ke] YT F57 o] FolFH o EHA  taurineftdol FUtE ZoFE ARHUT

(Harris ¢} Lee, 1999; Agostoni %, 2000).

2. L-cysteine, MHA 3} $-Edigest &% #H7l7F 9% W Taurine %3 FH

o ARyl AL 3%

(1) % W Taurine 3=

5% FMD<} 37 L-cysteine®} MHAS] 9 M7t & 7 W taurine 33

wol A 39 st Al

i

o] WgE Figure 3-3-1-39F 3-3-1-40] Yepidct. A FA}
A3 8uty] ZFHF9-9 taurinem T 12.21~6355umol/19] W2 YElyta Hit

2847+14.70umol/12 ZAF ATt o] FEE $REI W digestF 7boll o3 Ak

32
|o
=
1=
ol
DO
S
S
=
wn
2.
=t
N

e}

ol
NS
S
S
=
j=v)
&

7

a.
5

o|

Zel taurine FEHUE e A

W= 1 W otaurine FEFol Ao BRIt FEFE W] WEom Alsd

o,
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L-cysteine+5% FMD<} MHA+5% FMD* 8] 79 taurine $#F2 Z7lste= A ES
et o (P<0.05). 53], 5 MHA+5% FMDA 2 +9 taurine $#< 714 =

A Z7Fsk9 =41, 3, 5ml MHA+5% FMD9| taurine 32 AldAls Fo] Ao H

3l 7}7465.27%, 60.31%, 34.92% F7Faksith olek £ Ad= AY 1A AFAE
Holdr 21.90%9 7M=& B9 $71&S UEd 5% FMD Agle] <3 3
ki MHAC] ©8 3712491 taurine 5% =717} o] Fo1z Ao 2 A&t} (Koenig
5, 1999). L-cysteine+5% FMDA# & A3d 1014 5% FMD AHzlol <s]
Ul taurine ol FT/rEAW A e AEgFS YeEhUdoy, AdAE Ho A
taurined Fo] H 63.55+2.25umol/1S 2 71 =¥l 1g L-cysteinet5% FMDA 2]

TE 764% #HaskE 43S dEhdslth

A
N}

5% FMD$} 34 L-cysteine¥} MHASQ] =@l 2]o] H7bo] W& f3F FA4

AMEFY AH}E Table 3-3-1-40] e}

fr#2 L-cysteine+5% FMD$ MHA+5% FMDA & 7+ 1g A2 ol A% =
=

o] glo] F7latl o, t & Ag o= HIbgEFo] F7a4E HAadts HEgS
e T (P<0.05). ¥ Ago|A Alg3 MHAE KT ofu:=2ke ofu]x|ut

W39 vl A& o3 &3l tist A= s /MR (Belasco, 1972; Patterson}
Kung, 1988), &< W + Al d&F& WA= methionine® &= thAE 5 3l
o B2 (Belasco, 1980; Wester &, 2000) f o] 5718 3oz 7[gigdgl ot &
PolM = Fastes A Bk o9 e Ade 7|25 9% e 2EY
29} L-cysteine®} MHA9| 93t 7|34 AR AR EW, E3] 50 L-cysteine+5%
FMDs} 5ml MHA+5% FMDA 2ol A A @Atz Feo el wok zhzp 15929
36.57% ZrAastaiTh.
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Figure 3-3-1-3. Effect of increasing concentrations of L-cysteine with 5%
feather meal digest as additives in dairy cow diet on taurine content in

milk (n=16).
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Figure 3-3-1-4. Effect of increasing concentrations of methionine hydroxy
analog with 5% feather meal digest as additives in dairy cow diet on

taurine content in milk (n=16).
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L-cysteine+5% FMD<} MHA+5% FMDA 2] T2 A% gdF AA o= F7)3)

Art. o9t e Ay w9 B3I lysine®} methionine®] H7F Al HHA1Z A 8
F Zob fAEEe 93-S w1 (Canole %5 1990), methionine & e} o] X k9

Aol H77h EXSAAE stk S vt Bael AAEAY (Blum 5,
1999). 1lg L-cysteine+5% FMD$} 1ml MHA+5% FMDA & 45 A %3#ES i

AastA=d, ol A3 164 5% FMD wof oA FA% ko] Hash dxe

e ste L-cysteinetb% FMDA 2l &A14 zbo] §lo] tha fasdte A
= YElAT. 5ml MHA+5% FMD=A 2] 7ol A =14.90% fre-eld SheFo] F7hstqd
o} (P<0.05) 1g, 3g L-cysteine+ 5%FMD Az oA tha #Haste 232 e
RIS

Lactose &% AlgA 2t A ®oy 7243 5ml MHA+5% FMDA 2] oA tha 7t

AstR o, BE A AodA FAA Aol glo] A F7bse A S WERI LT
MUN&ZE A dA g Fo A 1053725.74mg/100ml 50l H L-cysteine+5% FMD

At AGAR Fol F 1.7174.83mg/100ml% EAH ez feolstA F7tedv
(P<0.05). A&7z & MHA+5% FMD #ol75 Alg 13 W23 43S vehy
du AA HAYE FA3AT (Barker 5, 1995; Roseler %, 1993). 3ml MHA+5%
FMDE A9l ¢ MHA+5% FMD A7 MUN2 Ald W B fhashes 43S o
EFUIleh. olsl e Axte HE 19 FMDE7F AldolA BE A ola] 7Hash
Ay 243 Aoy, Blums (1999)2 methionined Hle] B35 dwaS Fo3 =
-] e, A, M lactose FHFol A7 ot oM /AWM S = ERLEA
grokom tixTol Ao aol= glAAT MUNE =L thizxTo vla] oz
T Hael dAssith

SCCe] W&tz 5g L-cysteine+5% FMDA 2] -9} 5ml MHA+ 5% FMDA 2|74

<

A AR Fo] Aol vla] 244 117% 9 118%% Z718 ¥ lg L-cysteine+5% FMD
¢ 1ml MHA+5% FMDA g 7ol A Al@Abs o] deol nls) assdth (P<0.05).
5g L-cysteine+5% FMD$} 5ml MHA+ 5% FMDE Hol3 {59 SCC F7h=
AFAIZED olye} m22E a9 2 A 22l od A A dgow

Az
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Table 3-3-1-4. Effects of L-cysteine and methionine hydroxy analogue

(MHA) with 5% feather meal digests (FMD) in dairy

yield and composition

cow diet on milk

Treatmentgroup

L-cysteinewith5% FMD

Control 1g 3g b5g

Before After SEM* Before After SEM Before After SEM Before After SEM
MY (kg/day)* 25.33 2550 0.08 34.17 3583 0.83 30.8° 2850° 117 2993 2517° 238
Fat(%) 375381 0.03 319 292 014 3.72 3.86 0.07 331 3.89 0.29
Protein(%) 298297 0.09 343 311 016 312 3.03 0.04 3.20 3.26 0.03
Lactose(%) 494500 0.03 494 500 0.03 4.84 4.90 0.03 4.90 497 0.04
MUN(mg/100ml)? 16.64" 19.05" 1.21 778" 1053" 1.37 20.91% 2574 242 11.62° 13.32"  0.85
SCC(x10*/ml)? 26.83 21.17 2.83 51.25 1800 1663 10917 11017 0.0 83.33"  18050° 4858

MHAwith5% FM
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Control 1ml 3ml 5ml

Before After SEM* Before After SEM Before After SEM Before After SEM
MY (kg/day)* 38.17 38.67 0.25 28.60 30.83 1.12 28.67" 2517° 125 29.17" 1850°  5.33
Fat(%) 259328 0.35 3.53 3.30 012 3.46 4.32 0.43 3.64 4.29 0.33
Protein(%) 3.04 3.06 0.01 317 319 0.01 3.18 3.19 0.01 3.23* 371" 0.24
Lactose(%) 512516 0.03 5.07 508 0.01 4.87 4.89 0.01 5.04 4.98 0.09
MUN(mg/100m1)* 16.93 15.26 0.83 13.82 1147 117 11.97 1509 156 15.26 12.15 1.55
SCC(x10%/m1)? 40.20 43.25 1.52 5167 29.33" 1117  81.25 83.00  0.88 10250°  223.00° 60.25

IMY: Milk yield.
MUN: Milk urea nitrogen.
35CC: Somatic cell count.

4SEM: Mean of triplicate standard error of mean.

* "NMeans with different superscripts in the same row are significantly different.
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3.9 R digest9] 71 &4 F 24t 7| 2o o] ZHtaurine 7 357 A AF vkt

1) 59 % digest 7134 E =0]7] 98 molassesE 27 0, 1, 2, 3% = g 3

(e}
o
a5 Foste] Hul9 71349 AT FH Y 7 W taurined F =7,

Jo

Table 3-3-2-5. Effect of Supplementation of 5% Feather meal with

molasses (0, 1, 2, 3%) on taurine content in milk

Treatments
FMD(5%) FMD(5%) FMD(5%)
FMD(5%)
+Molasses(1%) | +Molasses(2%) | +Molasses(3%)
Intake(kg) 2.34 2.35 241 3.68"
Taurine(umol/1) 4321 42.31 42.44 59.32°
Milk Yield 25.43 25.64 25.55 27.34%
Fat 3.97 4.13 4.17 4.41
Protein 3.14 3.42° 3.48° 351°
MUN (mg/100ml)* 14.85 16.47" 16.48" 17.24°
SCC(x10%/ml)? 87.21 105.34° 11547" 134.21°

IMUN: Milk urea nitrogen.

25CC: Somatic cell count.

& boe Neans with different superscripts in the same row are significantly different.

2) 9 Als AFAZFES Hdlgstr]
TMRALZ O &&3le] AlaA %Y HAY3t=

Fge Y

e}
T=
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Table 3-3-2-6. Effect of Supplementation Pelleted Concentrate of 5%

Feather meal with 3% molasses on taurine content in milk

Treatments

Non-Pelleted Pelleted
Taurine(umol/1) 58.78° 62.81"
Milk Yield 28.42 29.67
Fat 4.10 418
Protein 3.53 3.60
MUN (mg/100ml)’ 17.54° 18.64°
SCC(x10%/ml)? 126.48" 131.24°

IMUN: Milk urea nitrogen.
25CC: Somatic cell count.

* PMeans with different superscripts in the same row are significantly different.

4, $ 28 FA3 MHAE A7 $% W taurined F A3 f =

AAYe ned AEAY kR S|

Table 3-3-2-7. Effect of

T MHAE #H7Mste] U taurine

FM (5%)+molasses (3%) and FM(5%)+Molasses

(3%)+MHA (1ml) with 5% feather meal digest as additives in dairy cow

diet on taurine content in milk

Treatments

FM FM SEM*

Control (5% )+molasses (5%)+Molasses

(3%) (3%)+MHA (1g)
Taurine (mmol/1) 40.01° 41.41° 42.56" 1.277
MY (Kg/day)* 24.43 24.64 24.55 0.105
Fat(%) 343 4.01 4.08 0.357
Protien (%) 3.00 3.10 3.20 0.321
MUN (mg/100ml)* 14.85 13.21° 13.32° 0.917
SCC(x10%*/ml)? ]7.21° 102.11° 101.98" 8.565

'MY: Milk yield.
2MUN: Milk urea nitrogen.
33CC: Somatic cell count.

4SEM: Mean of triplicate standard error of mean.
* PMeans with different superscripts in the same row are significantly different.
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(1) $ W Taurine 3=

FM (5%)+molasses (3%)<F FM(5%)+Molasses (3%)+MHA (Iml) 3 7}ol] w& -
Yl taurine ¥%Fe] Wsk= Table 3-3-1-73% 2tk Al@AtE wo d 39 &< AHAS
12v}8] 299 taurines =t 32.21 ~4555umol/1e] VA= YEg R, He 4132 +
852umol/l= =4 % 9t}

FM (5%)+molasses (3%)%} FM(5%)+Molassess (3%)+MHA (1ml)* 2]+ Control
Toll B8] SAIHSRE Fo3tA taurine FHEFol FrFsou (P<0.05) F AT 3F
= zkol7F gl ot FM (5%)+Molasses(3%)+MHA (ImDA & ol A tha =2 7
A TH.

oft
o
T
>

9 T e, rAE, FEUe At SAA Aol7E gllen, MUNE ==
FM (5%)+molasses (3%)9} FM(5%)+Molasses (3%)+MHA (Iml)A 2] F-olA &A%
o2 froatA Aasdt (P<0.05)H, of9h e dib= AF 104 $EE 5% 37t
T A3 2014 MHA 1ml¥E7Fol 4 MUN F%7F tha 4%k 43 v 2s 49
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Summary

I. Project title

Cooporative subject: Production of high taurine pork using squid by-product
First year: Production of high taurine pork using taurine
Second  year: Production of high taurine pork  using squid

by—-products

II. Objective

Consumption of cereals have been decreasing while that of meat increasing
during past 30 years according to national health and nutrition survey (Ministry
of Health and Welfare, 2000). These changes of dietary life have caused the
disease pattern. It is need to develop functional foods maintaining health, and
preventing and curing the diseases such as cardiovascular disease, cancer,
obesity  related to malnutrition. The purpose of this project was to develop

functional meat for health.

III Scope of project

The goal of the project was to produce high taurine containing pork using squid
by-products which are rich in taurine known as effective as for lowering body
fat. In the first year, the effect of pure taurine on the production of taurine pork
was investigated, and in the second year squid by-products was used to produce
taurine pork.

First year: growth performance, lipids in blood, carcass grade, analysis of taurine

and lipids in produced taurine pork using taurine
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Second year: growth performance, lipids in blood, carcass grade, analysis of taurine

and lipids in produced taurine pork using squid by-products

IV. Results and Suggested Application

1. Results

A. First year : Production of high taurine pork using taurine

1) Summary and Conclusion

As a preliminary study, in the first year it was investigated if the high
taurine pork could be produced by feeding taurine to pigs. Contents of taurine
and lipids were analyzed in produced taurine pork.

1. Weight gain and gain/feed ratio were increased in TAUQ.3 group.

2. Backfat thickness was decreased and carcass grade tended to improve.

3. Taurine contents in plasma and liver were increased.

4. Taurine contents in boston butt, heart, kidney, ham and loin were increased

significantly while that in belly tended to increase.

5. Contents of total cholesterol in TAUOQ.6 group were decreased in serum
significantly. Levels of triacylglycerol, HDL-cholesterol, HDL—-cholesterol and
LDL + VLDL-cholesterol were not decreased significantly.

6. Total cholesterol contents were decreased in liver and boston—butt

significantly while those decreased insignificantly in kidney, loin and ham.

It is expected to produce high taurine pork with lowered cholesterol levels in

plasma and tissues.

B. Second year : Production of high taurine pork using squid by-products
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1) Summary and Conclusion

In the second year the effects of squid by-products on contents of taurine and
lipids in serum and tissues of produced pork were investigated. Squid
by-products were mixed with Defatted soy flour in ratio of 2:1 and final contents

of taurine in feed was 0.07% in SBP7.5 group and 0.14% in SBP15 group.

1. Gain/feed ratio was tend to increase.

2. Taurine contents in plasma were increased significantly with time and
taurine contents of feed.

3. Taurine contents in kidney were significantly increased while those in liver,
heart, ham, belly, boston butt, loin increased insignificantly.

4. Serum cholesterol contents were not affected significantly by squid
by-products.

5. Serum HDL-cholesterol contents were increased significantly as squid
by-products increased in feed.

6. LDL+VLDL cholesterol contents in serum were not effected by squid
by-products.

7. Serum triacylglycerol contents were not affected significantly by squid
by-products.

8. Total cholesterol contents in kidney were decreased significantly while in

other tissues were not decreased significantly.

Even though growth rate, feed intake and the gain/feed ratio were not affected
by addition of squid by-products to feed for pigs, the contents of taurine in
plasma and kidney, and HDL-cholesterol in serum were increased significantly.

It is expected to develop squid by-products containing feed for pig for the
production of high taurine pork. Defatted soy flour was used as carrier to dry

squid by-products which is good resource of protein. Squid by-products are
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considered as good feed for the production of high quality pork.

C. Conclusion

Taurine contents in plasma and tissues of finishing pigs could be increased by
addition of squid by-products to feed for pigs, therefore the functional pork with
low level of cholesterol and high level of taurine could be produced using squid

by-products.

2. Suggested Application

Viscera showing the highest taurine contents (546.8 mg/100g, wet base) in squid
by-products used in this study contained 280 mg/100g of cholesterol and
0.145g/100g of sodium. Also crude lipid contents was 16.1 % and crude protein
contents were 15.0%. Squid by-products are considered as good resource for
EPA, DHA and protein. To be used for efficient resource for taurine, lipids of
squid by-products would be separated to increase concentration of taurine and
decrease cholesterol concentration in squid by-products . And the separated lipid
could be used in other purpose. Further studies are needed in the application of
lipids and protein in squid by-products. Also the effect of cholesterol contained in

squid by-products needs to be studied.
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Table 1. Diet composition(as—-fed basis)

Ingredients, % CON TAUO0.3” TAU0.6”
Corn 73.80 73.50 73.20
Defatted soy flour(CP 48%) 15.83 15.83 15.83
Animal fat 3.00 3.00 3.00
Rice bran, polished 3.00 3.00 3.00
Molasses 2.50 2.50 2.50
Tricalcium phosphate 0.85 0.85 0.85
Limestone 0.60 0.60 0.60
Vitamin/mineral premix2) 0.22 0.22 0.22
Salt 0.20 0.20 0.20
Taurine - 0.30 0.60
Chemical composition3)

Metabolizable energy, kcal/kg 3,390 3,390 3,390

Crude protein, % 14.00 14.00 14.00

Lysine, % 0.68 0.68 0.68

Calcium, % 0.60 0.60 0.60

Phosphorus, % 0.50 0.50 0.50

1) Abbreviated TAUOQ.3, added 0.3% of taurine; TAUO0.6, added 0.6% of

taurine.

2) Provided per kg diet: 10,000 IU of vitamin A, 2,000 IU of vitamin D3, 42
IU of vitamin E, 5 mg of vitamin K, 96 mg of vitamin B2, 245 mg of
vitamin B6, 40 pg of vitamin B12, 27 mg of pantothenic acid, 49 mg of
niacin, 0.05 mg of biotin, 140 mg of Cu, 145mg of Fe, 179 mg of Zn, 125
mg of Mn, 0.5 mg of I, 0.25 mg of Co and 0.4 mg of Se.
3) Calculated value
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Table 2. Effects of dietary taurine on growth performance in finishing

pigs"
Contrast
Item CON TAU0.3” TAU0.6® SE? linear Quadratic
0-21days
ADG”(kg)  0.891 0.911 0.864 0.037 NS” NS
ADFI?(kg)  3.004 2.833 2.935 0.033 NS 0.03
Gain/feed 0.30 0.32 0.29 0.01 NS NS
21-42days
ADG(kg) 0.796 0.941 0.895 0.050 NS NS
ADFI(kg)  3.057 3.165 3.263 0.048 0.04 NS
Gain/feed 0.26 0.30 0.27 0.02 NS NS
0-42days
ADG(kg) 0.844 0.926 0.880 0.019 NS 0.05
ADFI(kg)  3.031 2.999 3.099 0.020 NS NS
Gain/feed 0.28 0.31 0.28 0.01 NS 0.02

1) Forty eight pigs with an average initial body weight of 71.11+0.14kg.

2) Abbreviated TAUQ.3, added 0.3% of taurine; TAUOQ.6, added 0.6% of taurine.
3) Pooled standard error.

4) Abbrevoated ADG, average daily gain, ADFI, average daily feed intake.

5) NS: Not significant(p>0.05).
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Table 3. Effects of dietary taurine on backfat thickness and carcass grade

in finishing pig sV

Contrast

Item CON TAU0.3? TAU0.6® SE¥ linear Quadratic
thiclgicsksﬁ?fmm) 31.05 29.63 29.10 095 NS” NS
Carcass grades) 2.20 1.80 1.80 0.64 NS NS

1) Forty eight pigs with an average initial body weight of 71.11+0.14kg.

2) Abbreviated TAUOQ.3, added 0.3% of taurine; TAUOQ.6, added 0.6% of taurine.

3) Pooled standard error.
4) Used Digital Backfat Indicator (Renco lean—meter, USA).

5) NS : Not significant(p>0.05).

6) Based on a scale with l=grade A, 2=grade B, 3=grade C, 4=grade D.

ohoBHY AR A ETE

55 4&< Table 4914 Riviel o] AR Aol LshgolNE Ao 2

ox

o5 HolA = skt

Table 4. Effects of dietary taurine on nutrient digestibility in finishing

pig RY
Contrast
Item CON TAU0.3?2 TAU0.6? SE® linear Quadratic
DM (%) 7477 74.85 74.05 0.55 NS NS
N(%) 71.97 72.20 70.30 0.61 NS NS

1) Forty eight pigs with an average initial body weight of 71.11+0.14kg.
2) Abbreviated TAUOQ.3, added 0.3% of taurine; TAUO.6, added 0.6% of taurine.
3) Pooled standard error.

4) NS : Not significant(p>0.05).
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Table 5. Effects of dietary taurine on plasma and liver taurine

concentration in finishing pigsl)

Contrast
Item CON TAU0.3? TAU0.6? SE® linear Quadratic
Plasma(mg/100m¢) 1.23 2.30 2.94 0.29 0.0007 NS?
Liver(mg/100g)  35.03 42.27 52.10 351 0.003 NS

1) Forty eight pigs with an average initial body weight of 71.11+0.14kg.

2) Abbreviated TAUO0.3, added 0.3% of taurine; TAUO.6, added 0.6% of taurine.
3) Pooled standard error.

4) NS : Not significant (P>0.05).
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Table 5. Effects of dietary taurine on tissue taurine concentration in

finishing pigsl)

Item CON TAUO0.3” TAUO0.6%
Plasma(mg/100mé) 1.2+0.77 2.3+0.4°(91.7)” 2.9+0.5°(141.7)
Liver(mg/100g) 35.0+8.3° 42.3+10.9*(21.1) 52.1+11.3°(48.9)
Kidney(mg/100g) 115.4+30.3" 115.3£28.74(0) 156.3+31.7°(35.4)
Heart(mg/100g) 104.1+21.9° 1187+30.3°(14.0)  139.1%31.3"(33.6)
Ham(mg/100g) 7564115 98.7+9.8°(30.6) 114.1£21.1°(50.9)
Belly(mg/100g) 37.7+12.5° 47.2+12.0°(25.2) A7.7417.2%(26.5)
Boston Butt(mg/100g) 24.0+135" 45.5+18.7°(89.6) 62.3+32.7°(159.6)
Loin(mg/100g) 49.0+7.0° 72.2£145°(47.3) 88.7+23.7°(81.0)

1) Forty eight pigs with an average initial body weight of 71.11+0.14kg.

2) Abbreviated TAUO0.3, added 0.3% of taurine; TAUO.6, added 0.6% of taurine.
3) Mean+SD

4) Means with the same letter are not significantly different.

5) Increased % against con.

v A9 ke FEU S HTO N vA= Bhe-de] Hrbad

ARl B9Y A "4 olAe] & FelsuE FEe Table 6914 B
= oubsl gol BgRlel A7 FASWEA F BAsHEe ddel drdt AL

B A2 53 P<0.0413 P<0.003).

Table 6. Effects of dietary taurine on serum and liver total cholesterol(TC)

concentration in finishing pigsl)

Contrast
Item CON TAU0.3” TAU0.6” SE® linear Quadratic
Serum(mg/100mé) 84.47 78.22 73.02 354 0041 NSV
Liver(mg/100g) 331.6 241.4 1788 3125 0.003 NS

1) Forty eight pigs with an average initial body weight of 71.11+0.14kg.

2) Abbreviated TAUO0.3, added 0.3% of taurine; TAUO.6, added 0.6% of taurine.
3) Pooled standard error.

4) NS : Not significant (P>0.05).
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Table 7. Effects of dietary taurine on serum and liver TG and lipid

components in finishing pigs.

CON TAU0.3Y TAU0.6?
TG 38.7+10.2°% 42.7+8.7° 30.9+12.0°
TC 84.5+125" 78.2+5.3™ 73.0+7.9
Serum . a n
HDL-C 40.6+6.9° 42.9+8.4 424492
(mg/100me)
LDL + VLDL 439465 35.4+4.6° 30.7+5.7°
TC/HDL-C 2.13+0.48" 1.88+0.38" 1.77+0.32°
Liver TG 848.2+193.7°V?  922.0+112.0°  755.4+241.9°
(mg/100g) TC 331.6+78.9°* 24144389  178.8+37.3"

1) Forty eight pigs with an average initial body weight of 71.11+0.14kg.

2) Abbreviated TAUOQ.3, added 0.3% of taurine; TAUO0.6, added 0.6% of
taurine.

3)Mean+SD

4)Means with the same letter are not significantly different

oh, =59 FFUZHEFHTO mA= B-9de Hrtasd

}
B

o
rr

ARl BeR AEEE g Y SRSl vAE ehewe) HArm
Zko

Table 8% #Zt, FHAdAE BT

N

ol wet F2dUzuE kol

=y

2

E>

- 205 -



0.6%EF-HH7Fr ol Al fFolatAl FAastAnt. ey 2%, 4, fFddAe Faste
Age woltt BAH el AU
Table 8. Effects of dietary taurine on tissue total cholesterol concentration

in finishing pigsl).

CON TAU0.3? TAUO0.6?
Kidney (mg/100g) 250.1+29.4™7 240.4+32.5° 227.0+38.1°
Boston Butt(mg/100g) 58.0£19.6° 43.1+115% 38.3+11.5"
Loin(mg/100g) 55.3+16.9° 49.8+17.0° 44.4+16.6°
Ham (mg/100g) 47.0+9.6° 46.9+12.6 46.1+14.0°

1) Forty eight pigs with an average initial body weight of 71.11+0.14kg.

2) Abbreviated TAUQ.3, added 0.3% of taurine; TAUO0.6, added 0.6% of taurine.
3) Mean+SD
4) Means with the same letter are not significantly different.
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Table 1. Proximate components of squid by—productl)

Component Contents
Moisture(%) 6.34
Ash(%) 6.01
Crude protein(%) 43.14
Crude fat(%) 22.31
Carbohydrate(%) 22.20
Taurine(mg/100g) 945

1)Squid by-product ; squid viscera : Defatted soy flour = 2 : 1

o AEAE B A

71 Z2AE = 3,340kcal thAkel U A /kg, 20.00% Z=ok# A 1.35% 7FAst 2hol4l, 0.76%

7hash MRl ed + Al2" 090% Za R 065% S FTES AT (Table 2).

AEEE 7 FHE AR AHES slon, &2 AsFTlE olEste] A
&

o AFaE ANAG FRA F
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Table 2. Composition for basal diet (as-fed basis)

Ingredients, % CON SBP7.5 " SBP15 "
Corn 76.00 75.93 76.01
Defatted soy flour (CP 47.5%) 16.25 10.18 3.93
Squid by-product” - 7.50 15.00
Animal fat 2.90 1.61 0.33
Molasses 2.50 2.50 2.50
Dicalcium phosphate 1.10 1.03 0.97
Limestone 0.74 0.74 0.74
Salt 0.20 0.20 0.20
Vitamin premix 0.12 0.12 0.12
Trace mineral premix 0.10 0.10 0.10
Antioxidant 0.05 0.05 0.05
L-ysine - HCI 0.03 0.03 0.05
Methionine 0.01 0.01 -
Chemical composition4

ME, kcal/kg 3340 3340 3340
Crude protein, % 14.00 14.00 14.00
Lysine, % 0.70 0.70 0.70
Methionine, % 0.26 0.26 0.26
Calcium, % 0.55 0.55 0.55
Phosphorus, % 0.50 0.50 0.50

Y Abbreviated SBP7.5, added 7.5% of squid by-product; SBP15, added 15% of

squid by-product.

Z)Squid by-product = squid viscera : Defatted soy flour = 2 : 1.

YProvided per kg diet : 10,000 TU of vitamin A, 2,000 IU of vitamin D3, 42 IU of
vitamin E, 5 mg of vitamin K, 96 mg of vitamin B2, 2.45 mg of vitamin B6, 40 g
of vitamin Bl2, 27 mg of pantothenic acid, 49 mg of niacin and 0.05 mg of
biotin.

YProvided per kg diet : 140 mg of Cu, 145 mg of Fe, 179 mg of Zn, 125 mg of

Mn, 05 g of I, 0.25 mg of Co and 0.4 mg of Se.

YCalculated value.

o @4 9 xAe Beda @4 8 xde] Al 4
NEEEESPREDIEE

dAQHE 248 5" F AAYW (Jugular vein)olA Kz EDTA vacuum tube®}t
EDTAE AH@stA &2 Vacuum tube (Becton Dickinson Vacutainer Systems,

Granklin Lakes, N)& ©¢]-&3te] o 5mIM-& AHFH3ste] 4T 2,000 x g= 30+

A4 Beskel @43 @Y welsdth 24 4 AR, B2 5, @99
52 QA9 Ad LA 243 WA ADAR &4 70T wastuA Aol
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3.

o gdAHS FHal sulfosalicylic acidE AF&ste] @l aS A7l T A A
< dansylchloride® %4 38}8lo] HPLCE 2439 tH25). 24 dAHS &) 2
2 A A9 % 0N HCIZ #dslste] ¢4 des 4 ds ¢ sulfosalicylic

acidE AR5t

i

v 2

o

AAA T FA NS dansylchloride® #2438} &)<

HPLCZ =73} th(25).

3 A} =] ALd A

& enzymatic colorimetric method(26)e] 2]3te] F ZFHxHE Tt
Cholesterol A} ¢k (YD Diagnostics, Korea)o, HDL ZdXEHZE9 Fx&
HDL-C #AAM ¢k (Boehringer Mannheim, Germany)oll, T3 FA4x 29 L&
TG. #HAA A2 (Boehringer Mannheim, Germany)oll ¥HSA1#H A5 A3pst E2417]

(Hitachi 747, Hitachi, Japan)& ©]-&3}e] 43ttt LDL+VLDL 2| 2H|

e
off
H

= Naoyuki®t Yoshiharu(27)¢] ®gol whe} AlAkskSd o
zZ o FZYU2HE FFe 24 dAHS 22 #A A7 F Folch 5(28)2] W

H

=

o

o] &3] AlE 1g5 CM solution(chloroform:methanol=2:1) 3ml& Fo] F&3

5 Zak-Henly™ (29)°ll ¢]3sto] S48}t

2. FAAE
EE AZE SAS (1996)¢] GLM ProcedureE ©]83}4, Polynomial regression

(Petersen, 1985)& o] &3l 2o FikE9 #H7l 39 )3+ Linear?t Quadratic
ahE AAs7] st AFEEAT B F ) 240 A A o] digh Ay

ANOVAE 3% % Duncan® th¥ A ow {94 (p<0.05)& A skt

7 Ao R arE WML R o @ AFRA A

Hl 5= glo] Ao Atz Hol7h el A= dFS Table 301 YEbW
F

of QoM mxia wastel A RAE Hbwel o ¥
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Table 3. Effects of dietary squid by—product on growth performance

in finishing pigsl)

Contrast
Ttem CON SBP7.5% SBP15” SE® Linear Quadratic
Average daily
weight gain, kg
Average daily

feed intake, kg
Gain/feed 0.32 0.35 0.34 0.01 0.07 0.13

0.891  0.904 0915 0.024 054 0.98

2817 2,596 2673 0094 0.34 0.27

1)Forty eight pigs with an average initial body weight of 82.70.35kg.

Y Abbreviated SBP7.5, added 7.5% of squid by-product ; SBP15, added 15% of
squid by-product.

YPooled standard error.

o @] gl vA= 9o FAk=el Htad
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A7l M= 612% S 7hakadth.
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Table 4. Effects of dietary squid by-product on plasma taurine

concentration in finishing pigs.l)

CON SBP7.5 ¥ SBP15 V
Initial(mg/100ml) 1.06+0.3” 1.00£0.21 1.04+0.28
At 14 days(mg/100ml)  1.10+0.19"  1.42+0.26°(29.1%)" 1.82+0.40°(65.5%)
At 28 days(mg/100ml)  1.16%0.15° 1.42+0.27%(22.4%)  1.87+0.40°(61.2%)

YBlood samples were taken from eleven pigs per treatment.
“Mean=SD
YMeans with the same letter are not significantly different.

") .
Increased % against con.

o =50 gl A= oo Fak=e Htad

Abgmel LA FAE H7F = 249 BYl %S Table 5ellA 9k vk @A

o

of RAE Ak wek AFAAE fAHA FAFAOU 1, AP, B, AR, B
7

a2, 54 FeAe 75% e 15%H bl Al STtk

& wRy 220 Bhe-ddEe] W= ol A Ehed 2Es HUF Fold o
Bt} Aol FAME HIZMAMEZE ERe-dd el vb7] wj(SBP75  0.07%, SBPI15
0.14%)o.= A37}¥ T},
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Table 5. Effects of dietary squid by-product on tissue taurine

concentration in finishing pigs.

Control SBP7.5" SBP15"

Liver(mg/100g) 54.2+8.67" 61.6+17.8%(13.6)  66.0+14.8%(22.9)
Kidney(mg/100g) 107.6+8.8" 110.2£9.8%(2.4) 119.8+10.1°(11.3)
Heart(mg/100g) 111.0+31.3" 1265+36.2%(14.0)  1448+36.5(30.5)
Ham(mg/100g) 72.14339° 87.7+455%21.6)  109.2+28.7*(51.5)
Belly(mg/100g) 76.4+31.4° 95.0£19.4%(24.3)  107.9£33.9*(41.2)
Boston Butt(mg/100g) 52.8+14.0° 59.8+21.3%(13.2)  70.8+33.5%(34.1)
Lion(mg/100g) 3874104 40.0+8.1%(3.4) 41.2+15.4%(6.5)

Y Abbreviated SBP 7.5, added 7.5% of squid by-product, SBP 15, added 15%
of squid by-product.

“Mean+SD

YMeans with the same letter are not significantly different.

Y Increased % against con.
g "4 FEFA2EHE ol vA e AR EY] Hra

Mg Ed ool RatE W7} Abmel Fol7)

9% Table 6o VFEIGITE AREW JIHES F BAsHE BRI BE A
FoA Frhsg ot AT foHel Aold moldi gtk oled A
BpAREAbnn AR BeuFFel e A} ogo] RAES FALHE F

F(AAA S 100g" SBP7.5% 36mg, SBP15= 72mg)o] FdFs "HES 7Hsdol

rlr

qo xgﬂg]q_
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Table 6. Effects of dietary squid by-product on total-cholesterol of serum

in finishing pig sV

Contrast
Item CON SBP7.5? SBP15” SE¥ Linear Quadratic

Initial 103 102 104 - - -
At 14 days 114 109 109 - - -
At 28 days 108 111 114 - - -
Difference (0-14 days) 11 7 5 4 0.27 0.55
Difference (14-28 days) -6 2 5 4 0.09 0.31
Difference (0-28 days) 5 9 10 4 0.33 0.60

Y Blood samples were taken from eleven pigs per treatment.
2 Abbreviated SBP 7.5, added 7.5% of squid by-product; SBP 15, added 15%
of squid by-product.

¥ Pooled standard error.
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H =0 9 A4o] BAE H7F Alge Fol7t dF U HDL-ZFd 2HE Fxo 13

& Qe Table 7o Wheh STk, 14-28903k] AL AR 7IRHES HKE AR 2

Aol FAlEe Fo 3o SIS E AU HDL-Z2d 2HE s57F S7ksk= A
°© 2 yelytth (linear effect, P<0.01). &3 AA AFAE 7|75l 9 Ao FALE
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Table 7. Effects of dietary squid by-product on HDL-cholesterol of serum

in finishing pig sV

Contrast
Item CON SBP75? SBP15” SE” Linear Quadratic

Initial 36 33 34 - - -
At 14 days 40 37 34 - - -
At 28 days 39 37 41 - - -
Difference (0-14 days) 4 4 2 0.09 0.22
Difference (14-28 days) -1 0 7 2 0.01 0.08
Difference (0-28 days) 3 4 7 1 0.05 0.50

Y Blood samples were taken from eleven pigs per treatment.

2 Abbreviated SBP 7.5, added 7.5% of squid by-product; SBP 15, added 15%

of squid by-product.

¥ Pooled standard error.

vt @3 LDL+VLDL-Zd# 2~H &

S 2k
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Table 8. Effects of dietary squid by-product on LDL+VLDL-cholesterol of

serum in finishing pigsl)

Contrast
Item CON SBP7.5% SBP15” SE? Linear Quadratic

Initial 67 70 71 - - -
At 14 days 74 70 76 - - -
At 28 days108 68 73 72 - - -
Difference (0-14 days) 7 0 5 3 0.86 0.16
Difference (14-28 days) -6 3 -4 4 0.90 0.08
Difference (0-28 days) 1 3 1 3 0.74 0.36

Y Blood samples were taken from eleven pigs per treatment.
2 Abbreviated SBP 7.5, added 7.5% of squid by-product; SBP 15, added 15%
of squid by-product.

¥ Pooled standard error.

A 8 A triacylglycerol EaFol] v = QAo FAbE ] MUt )

Hl g =0 40 Fate H7MFRS Foi7F @3 444 =l WA= e
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ol\

Table 99 Well At AAASFER 71bs<t SBP75 A9 444 &7
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o

7tst ATzt SBP15OI A 34t
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Table 9. Effects of dietary squid by-product on triacylglycerol of serum

in finishing pigsl)

Contrast
Item CON SBP7.5% SBP15” SE® Linear Quadratic

Initial 38 34 41 - - -
At 14 days 44 34 39 - - -
At 28 days 46 44 42 - - -
Difference (0-14 days) 6 0 -1 3 0.19 0.44
Difference (14-28 days) 2 10 3 3 0.87 0.05
Difference (0-28 days) 8 10 1 4 0.33 0.32

Y Blood samples were taken from eleven pigs per treatment.
2" Abbreviated SBP 7.5, added 7.5% of squid by-product; SBP 15, added 15% of
squid by-product.

¥ Pooled standard error.

MSE 9o AR Wrh AR Folrh A9 FTA2HE FTol vAE:
%S Table 109149 2ok ©Ao] Wi A7k Fel uheh A F2elxuE
FFe foASA gastgon, 14, A%, AA, B SAe BAEEA ue da
s AT molt BAMOE fosAE gtk

T WAL BSUTF F/t FelsA EokAA we AT WAL Qe A
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Table 10. Effects of dietary squid by-product on tissue total-cholesterol in

finishing pigs.

Control SBP7.5 SBP15
Liver 314.5+21.27° 297.6+13.9° 289.9+21 4%
Kidney 357.3+17.8% 338.9+21.1° 332.4+11.5"
Heart 91.1+10.9° 83.1+12.8° 83.7+11,5"
Ham 60.7+3.1° 60.7+1.9° 60.4+2.9°
Belly 59.9+35" 59.8+3.6° 58.8+3.7
Boston Butt 60.3+3.4° 59.4+2.8"° 57.9+1.4°
Lion 52.9+1.7° 51.7+2.3° 50.9+2.7°

Y Abbreviated SBP 7.5, added 7.5% of squid by-product; SBP 15, added 15% of
squid by-product.
“Mean=SD

YMeans with the same letter are not significantly different.
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