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1. d7AE 23

AN

7h WgHAZIEY A w39 23 AY 2 FAEA SAY A%, W4
2 RERAG WA= IF

=

B AFs vdRAE] w3y wEg e nxe= 93} Holstein $4%2 A
2w s gEN Y 2 "33 gaAEe] e JES 2719 Ao Lol
AL T

Al 7|xAR MIRAES (O, 2, A%FFo 2 HA7Lste] in vitro W3
Aol A 3, 6, 9, 12, 24X 35 wgdt & w9 pH, SEYole] A A
AhE ZAFsE T M RAbE S H7F W&o Sk wi A gte]l A&l whel pHIY
el Hste] A EolA= AT 3w 124 7ol M=t
T-2] 6.26°1 B8kl felstAl S ket A tHp <O.
b3 24X ZFo| A m AR R A ) gl 2ol HlE] e (p €0.05) dRUolE A

tjo
i
iul
= o\
32
o
=

g A gake] Age] glojal W E 3~124 7l A = e dFS m A

iv
i3
l:O[A
(\]
N
>,
ri
=2
>
s
AN

A%t acetate, propionate, butyrate, iso—butyrate, valerate,
iso-valerate A &oA 2% nGHEAE HUlHE thERTe FAME 23S yE
Wb 49 M RAbE A7 fel A A S YERsE Tt <0.05).

A2 A= v G EAES] H7E7F Holstein $49-9] A% - W2 - WA g

3 AR mXE PGS 2AE Aow 1Y 5 180ge 360g FEowE F

wa

ofgto] txwd Hue Rttt AR EAF TS Al o8 dFS A Fda o
FSAL AAREEE Ao S A Fdvh FEHE T3 Tk o HFobA] A
ANAF] A= AldAYe] dFS wA ¥ FoE YEyt 5 52823 o
ARARE-o] 9 o)Al 120014 EF estrogend FEE B 29%BSWo] 94.14pg/ml,

4%BSWE 72.32pg/mlz2 WZEF+ 55.71pg/mli¥th 2zt 77.96%9F 29.82%7F w=9kt).
Al 24092 AHE 2%BSW2 18957pg/ml, 4%BSWE 165.22pg/mlz  thZ T2
121.57pg/mlB.t} 7+7F 55.93%%} 35.91% =4 WEFWt} Progesterone®l 4% = 2] At



ol WAEE ¥ tE AolE YBlA Fskort 4%BSWE A5 1 b e
1.94ng/mlell A 5.00ng/ml= ¥ 157.73%¢] S7t& EA oy iz 2% BSW
Z}7} 69.63%9F 59.20%9 F71E EAth

5 Tsd Tyo] ZF dAdE JHox & uf 4d 528 F49 S/
YERR] gk ekl thgk T39] 49 Al 12093 240 oA Al F /Al A B} 3.83%%
587% F7bete ¢3S Yt @F Wddmdd IgGe dAl 2409814 2%
BSWe} 4% BSW  AH2lF7F 2b7 1578%, 9.95%%7Fstith % dAbabE<d
glucosed] A$ AA17174e] ZF7bo] wE gluconeogenesis®] A 3to] wE 7)okt
S UEE B Yo JFS BA ke ZoR yEhgon NEFASH BUNRE AlE
W2 e Aom yetwth aglan AldSe Ert 5 14 zke] 4b

[e)
=
TEHN FAEAES 2AR A 4 - A9 mgHrIEe AP @S vAA

O

e

. 2 w4t QoA Hgs g Bt MRAA 2 Wi ge
o MAE G

2 Age s Brel A7b7b Holstein 249 47 YiulAdl e o

e Fua] fetel AT Al dAue B WhrEe A4

ol8ke] 1%, 2%, 4% BSWAM57 o2 347 A8 A1 4% 5T A 7bd 53
e

Z7t TR ANE R olsh e ANE V2R AF2AME ) 2AE 9
MAEEe 19 Y 4% BSWE0gS £FoE Folste] wa4A, Wqus
MHEE EEES RAYT(RETIS vasgn ARABYA TS MR
of o8 FFL WA @FI; WFUI] AT PET wH Y 625kgolt =

A FAHATHp 0.05). AW FAEE ATl fol@ AolE Vel ok
o HETY AAEFE FEHIYAN AT AMZEE NG FE A 1097
/miz A@ANG W FE 5377% FARNE o] ST AMEFLENE
CER ST vigREe] At 9% W FEnds dgde 4ge 74 gL 3

o vpepgrh vFel FHHe JFS pAE IGF- 19 FPEre v 7o

i

i
J
A



S} LDL-CS| ¥ =t 2% ATl Srhete F3< et
ojsh go] menazel Am F W FAMFe] FE ndtd o= 43

MR BY BEEY R GFS = AND HelHn ARARAAOZA] S5}

. DS-01&F& ol 48 vl A Hu L A=l B AT
DS-01#F HFol g vurle] wastio] ¥algw, dgi W 2L )4

2oggwd B AT WIS WRA gl WA JFES #AF] AN

HE9) pHell M= 9GS 2 FaNE AF 45 9AelA 6% v
A7b7r B Aol wske ¥ pHE Yells A Fol ddoen @a 244710
A RE BEud HrAE7E 2T 63350 =S pHE YEHtHp <0.05). HE2
Mol 49 da A7t A 6%BSWH 7F17F 6.922 tlZ2 19k 2%, 4%BSW 7+
B} e FF(p=0.0540)S JEPHOoH @FIAZEME AR v =F AnE
Bl o, HE 6, 12, 24x el = WG RAE U7 iR R = e

Mmoo Ag FE 3A A dET9F 6%BSW7E 22 FF9 pHik
S YERA 2%BSWeF 4%BSW EF A g tol vla] kb A vEbth 2 E 64
S0 pHEtS ueb o B F 124173} 244 7ol A= m o RAkE A
o #Za(p €0.052%E Bk 2 67143
3 g 3AIZE A1zl = A gt oAl
frAe 23S e FAA0 fFolxbe AR EE 9AIZE Y 12417 H 24413
o H7bFEe] dETF R W pHibS UERATH
HEEQ) R YolE] Aol A wAE ¢S Bd w19 v gRatEe
3

AlZboll M= B EV S 77 dzTel vl £2 w2 YEhdY 2R 2

ut



AQ vl RAAE Akl A9 LEINTL 6413 9N 124 el A= e TE] o
Byl A4 FEE UEgon wE 24A7AE

g AelA taT woh e dmyels A FEE ey

E_

[¢)

Hlgte] A el A o] gtk wE e 6719 mgRAE Hote] A
W 3A RN A 244 AR A7 ZE FRF A kel AR bR YobE] dA A S B
of BAAR FoAAE YERNA &t LE 19 A A 1244 B E
Ev -7 el e oA R =&(p <0.05) dEUeH HAA vREE
LERA AT
BRI SR AL Al m A= dEs B 2E URY v gRAEe A4
£ 4, 6%BSW H7F77F 6A17koll A iso-butyrate®?} valerate®] s=7F F9A4 A
Z7Hp 0.05)3= FAS YA L iso-valerate’t F7FeFE UGS HQ 7]EF A
kol A= =43 acetate, propionate, buryrated FsxE A 7lol] FAME A¥E
UERdTH g 20 E W gRAES] A9 2, 4%BSW H7F7F 9A kel Al acetate <t
butyrate®] F%E7F 6% BSW H7lo] vla] dAsHA F7Hp 0.05)3e S-S B
R valerate”’t F7Feke S B 7B ARt = 543 propionate,
iso-buryrate, iso-valerated FE+ Hgzlo] FAE ZAFAES Uegytg E3
62%BSW 7t 2+ &5 SAHA7F B Aol vl& feolHom AA deue
S B 22 A bR Yote] A4 Fx7F B AR WA vE
L sxstol o3 A AA PR Yoly H A9
2 Atz FEY o] A3 9A| 7oA total volatile fatty acid®] F=
T EAARD FoAkp <0.05)EF YEHT wE 3iE meRAdEe] Ae 2
4%BSW H7FH7F 9A| kol A acetate®} butyratee] &%7F 6% BSW #H71o H] 3|
A XA Z7Hp €0.05)8tE S Ve valerate?} Z7HEE S
B}l A7+l A =A%k propionate, iso-buryrate, iso-valerate® FTX+ A&7t &
AL A3tE UEtlth 53] 6%BSW F7H ZF e 8437 B Aol v
d fFodoz AAP <0.05 YHEtUE AEFES BIATh oA 9AIZF A total
volatile fatty acid®] F=9(p <0.05) FT7IE FEdd. Ha 671 v gRAE] 7
L 4, 6%BSW H7F71-7F 9A1 7ol A iso-butyrate, iso-valerate’} @A A ZFAd 1
butyrate, valeraterx 7rAstE 43S HolE= o 9o AxES eyt @E 12709

(o]

e

A 7]



A= el 49 iso-butyrate FEHOIA RS LRV ARAE HI7F7E 34 3El

T F7tshe S Holth 6A1tA A= SAAR Frol At AAI(p €0.05) B

WEAE A7l Z718R Tl Butyrate® 6A17F 9A| kel A =7l A S

Bl o iso-valeratew EE T EU|GEAE MUV 3A Y 64 Ol 2R

o fFodoz F7Hp €0.05)38t 9AIZel M = SVl A ¢S YUEFWY. Valerate®
1—

TR 6AIZNA EE v AR g RAAEA Y SUes A& dEhdeh o] 4

He TEE 5 ou SRS Gl EE DR xT) WA EiEE o] #EFHS

on, wan g w9 dFzEd aaHeoln VFAREES S7H7I= 5 utF
[e)

o HEAEE ARl FAEAT. ofxe 1270d R E A HF in vitrod &

Tan gy A vEA gL s & o 1d7hA e 2av g

e
>

o
rlo

9
fols
=)
18

o] &9 FH7}7F Holstein vl %9 AF3H3 A48 5
2RI gaatE 2 [gGY [gAe $ETS ZAEe] wande AR HHE
7vet7l Slekel AAE Gt A RS AW AIFE0U A dlEzTet 19%FBSW,
206FBSW7F zFzt 28.99kg/d, 31.00kg/d, 30.39kg/d® 1%FBSWoll A of o H]&t
o 2kg/de] FES7HE BAow, DOl et F=F S7F g i+t -1.84kg/dell H]
ato] 1%FBSWE 023kg/dZ o4 e 712 BATHP<0.05). A1, fe,
SNF, MUN & fA &A= HEztel fArek 235 dedloh 559 ZHsE
B AE 4029004 T2 13.73mg/dl, 1%FBSWol 18.02mg/dl, 16.64mg/dIZ 7
Aol FoaE et %5 total cholesterol> Al & 7HAI9F Al FFEA =9
Ak Aats Yl 559 AAEE AE 60dd A 13.86-15.66%HH/mlE ¢
WAHAAE 15H571%  QCOHH/mbel 5ol #EHo] dandrte] gaxrt
HA gurh dF IgGe AE T8 A AT AR YEiRon IgAd Fk
= R, 1%FBSW, 2%FBSW7F zhzb 181.23, 207.83, 242.3%ug/mlz #an e
el A gz Ttel vlE) E=A UERg oy BAA FoxE gl dF GHY §

T2 By 1%FBSWo| 0.073ng/mlZ 7} =4 Jegoy 8% IGF-19 &s
A g atol BAAS fFolxte etk AT EE T4E HEv Y Hrtol &) F

_11_



23 F7HE W, v

A

A Z2E] prolactine 1%FBSWo| 0.76ng/mlZ 7}

dZ tAREEQD glucose™ A 7Ee] Foak= YERUYA] &9kown NEFAS 7 ¢
% 030-0.32mEq/dl2 A2 ztell Aol e FFo etk BUNS 44 A
40del Al =T, 1%FBSW, 2%FBSW7F zHzt 19.22, 17.81, 16.58mg/dlZ 2%BSW 7}
fFrejAow s vEts o, & Hlfi7] ol Fo4d e AtelE HolA ¥okth
8% WBC, RBC, Hb, Het, T-B, ALP, GOT, GPT%S &529] =423 Ag 20¢
A= ZdaHelA A o7 bR gston AlF 4099 A§ S GOT
7F 1%FBSWeo| 107.711U/L=Z 7Fg SHAl vebal 2%FBSW7F 146.711U/L, df &7}
163.57U/L= TA A FoAE YR o (p<0.05), thE H#7] o= FoAE B
ol erkth A FF HWl 1%FF LanIds A
AT el EHH ey, ol vy TEEY wdS TR 7|l A
o ghdkwo]zitt. of &7 C

o0
v Bup g84oR o]&3vd ued B Ve BAaARR o] §7Hs Aol

>
>
2

2
N
N
rr

)

¥
Lo

2 Row Azgr

. F47) Hee SRS §4 HoldolA AEF WY AF FF v9d
3 oA Ate] mAE F

w471 Wl S Woty] Abm e HFAE FEo] A did gy A
Aol A= @EFe] A HAY 9 F3kgk sHotE] (Ross)oll 7124 R 9 ¥
718 A 0.0%(71 2AER),1.0, 20 2 40 %9 v IdAFS 27 g APrAaE 3
T woeah. w7 w2 25 ® 9l 8 10 H 12 dEd 54 W I3
Salmonella typhymurium lipopolysaccharide (LPS)® &A1 3} slar, oluw] A (AR
AAZ, SAZ, AARES), dd ol g4 (HAaddsr NB ; QA4 A4 wjdwk
UAN) 3 o= o] &4 (ME)S ZAF skt

w37 W&F Wotglol A, W GAFAR hAAF (kg ™) NBE w31 At
7 g9 ME#S =tk mgAEFFEo]l okl wet 547 v d7 54 1
23 kg"” & NB ¢k UAN % ME ol-&A4& A 24 A &7 Wole] 35

o= w4 7] v A ngAE s e FAFE Astrr fide v Al
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sl v A
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nMO
B
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o

o

1.0 2 2.0%A}

2 BAHE VIRARRY B

0] 1(p<0.05) A4 Holglo A 3+

ST
™

FA(p<0.01) =R, v A

sheleh. Abs

935
7}3

[

=

[e]

o
HA(p<0.05) s+Ath. B

[

g]

[e)

‘IT

°] SOD &4 <&
(p=0.009)°1 u2}

2
[e)

MnSOD % CuZnSOD 2
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3} 7]

3

A ALE 2 10ppme] H I wke] 2l (Vancomycin) 3

wne
A

1513
=

)

153

ol
=2

Al 2.0%9] vl

To

29 7HA A

A}

43 181

7]

[e]
e

b o,

S

3F(13)E =

L

AbebA Y] A e YA

5}

=

)

(p<0.05)

T T T dA AT

1A ol Al

fols

Apgel ghrrt

D

ARl A A (ME) %k

AR 717Hp<0.001) 9] B el whEk A A}

]
=

TE2 AFAE7HP<0.001) 2] A Foll whet

A

o},

K

o)
A

B

o] 43

ol
s

Argn o

[e]
T

2}

vl 7w} o)

7] A5 2}

ol mA=

sreh 5o,

=0.004) 3},

2 90

q

(p=0.006).

e ZF(p <0.001)

bt HH(p<0.001).
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W AR EE( <0.001) 2 AE AFFTIRe]l Aol wEt frolatAl A, AF
AbRE AR RH(p=0.002) F A= EE(@( <0.001)° Wkl ol ddg W
nje], wrgw el 9 wgwlo]ile] i ALR Fd AbeHAle] AR EES VRAER
ot} F2 8 A (p<0.05) SESkT)

3. H  mGAEE Fold A Fe AT &
A 717l AAA dEe oy wWantelal FHAIEE FAS ol HlEA Fofs
(p<0.001) =kt TEPAAIEE Fo3 ArehAle] A HUE AF F WA 35
2 3UA 3F ¢S VN EARE H
ZHpP<0.001) 2 AFE (p<0.001
FA= HEr S Fofg AdATE Abdsk Algkel A JHE ddlom, mejAbR 9k vl
Fntolal AR A= APAS7IZe] Aol mEl A @l dEge A
Ab5 717k 7 ol mEH(p<0.00D)E FolshAl st om, wan s Fog A
b e Al GEAAte ngo wante]dl Als Huk frolatAl wFskt

4) @33 o] gakstA el e FHsHE S

7h) @9 CuZnSOD 247 @3 2% % @ ¢ CuZnSODEA ¥ HUE
HEARE Folg AwAe] AT M Ea, BEVAAEE s Aol 7+
okt HU# ¥ ¥l CuZnSODE4 o] A##Al= 9l 38he] (r=0.53, n=27, p<0.01)

HU# @9 CuZnSODEA 2 o sgataict 4o Zd~uE g3 A3/

Apolell frela7h gl o, Wartel s Foge W 7bg =& & vEhhd
) AT A Ede] SOD9F #tstE e are] &4 ¢ v RS Fold Add
A AEtel MnSOD&dE APAtagolA 7H8 =gter, Bav e g Warte]dl

FHAE o2 W3} WolHth @ CuZnSODEA S meARE Folg Ad 7}
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SUMMARY

This study was conducted to determine the effects of supplementation of
brown seaweed waste (BSW) on the performance, immune and physiological
responses in dairy cattle and poultry. In addition, we evaluated the feeding value
of fermented brown sea waste (FBSW) by DS-01 and determined the effect of
FBSW on rumen fermentation, milk and egg production, immune and

physiological responses as functional feed.

In our study, we found that the supplementation of BSW did not affect to
rumen fermentation, but affected to development of mammary duct system and
increased significantly the milk yield with supplementation of 4% BSW.
Futhermore the increased milk yield was related to lactogenic hormones as
IGF-1, T3 and T4 In study on fermentation of BSW by DS-01 microbes, the
chemical composition (CP, EE, CF, Ash) between BSW and fermented
BSW(FBSW) was not different and the contamination of pathogenic microbes
was not detected in FBSW. The FBSW supplementation in basal diet increased
the milk yield and lactogenic hormones in Holstein lactation cows. In study of
poultry, the BSW was able to interact with the acute phase response and
increased protein retention via decreased breakdown of protein in birds fed brown
seaweed 2.0% diet. Dietary BSW affected SOD and peroxidase activity in blood
of broiler chicks during activation of innate immune response. The interaction of
BSW with bean extracts increased performance of broiler chicks due to reduced
protein breakdown which affected by antioxidants system and pro—inflammatory
cytokine production. In addition, the BSW improved the metabolism of energy

and protein performance, egg quality and blood antioxidant system in layer.

A summary about the results is as follow;
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I. Effects of supplementation of brown sea waste (BSW) on ruminal
fermentation, growth performance, reproduction and physiological responses

in Holstein heifers

This study was conducted to determine the effects of supplementation of
brown seaweed waste (BSW) on ruminal fermentation, growth performance, and
reproduction and endocrine physiology in Holstein heifers. In experiment 1, the
effects of different levels (0, 2, 4% of basal diet) of BSW were evaluated in a 3,
6, 9, 12 and 24 hr in vitro batch culture rumen microbial fermentation. The pH
tended to be higher with level of BSW supplementation , the pH at 12hr was
significantly higher than that of treatments without BSW (p <0.05). The
concentration of NH3-N was lower at 3hr and 24hr incubation(p <0.05) than
control (p <0.05), also tended to be low at other incubation time. VFA values
tended to be higher at 3-12 hr incubation while higher the values were observed
in 4% BSW treatment at 24 hr(p <0.05). In experiment 2, the effects of levels
(0%, 2%, 4%) of brown sea waste (BSW) on ruminal fermentation, growth
performance, reproduction and endocrine physiology were studied in Holstein
heifers. DMI, AVG and FE (feed efficiency) were not affected by BSW
supplementation. In addition, differences in artificial insemination times per
pregnancy and live weight of calves between BSW treatments and control were
not significant, however the concentrations of plasma estrogen control, 2% BSW
and 4% BSW in three months pregnant were 55.71pg/ml, 94.14pg/ml and
72.32pg/ml, respectively. Furthermore 2% BSW and 4% BSW treatment in eight
months pregnant were increased about 55.93% and 35.91% compared with without
BSW. Although differences of progesterone levels between BSW treatment and
control was not significant, that concentration in 4% BSW treatment was
increased to 157.73% compared with initial level of experiment. Triiodothyronine
(T3) and thyroxine (T4) levels were also higher in both three months and eight

months pregnant than initial level of experiment(p<0.05). The plasma total IgG
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levels in eight months pregnant cows fed 2% BSW was increased to 15.78%
compared with control group (p <0.05), but plasma metabolites (NEFA and BUN)
and IgA levels were not significantly different between groups. In addition since
BSW treatments for one month did not affect daily milk yield and composition.
In conclusion, the present results could be summarized that the
supplementation of BSW doesnot improve effect on rumen fermentation, but may

affect to development of mammary duct system.

O. Effect of brown seaweed waste supplementation on lactational

performance and endocrine physiology in Holstein lactation cows

This study was conducted to investigate effects of the BSW supplementation
on milk production and related endocrine response in serum in Holstein dairy
cows. A total of 14 Holstein dairy cows(initial mean live weighs 625kg, average
lactation days 225, Reproduction, 2.4) were randomly allocated into control and
treatment groups with 7 replications for 90 days. Dry matter intake was not
affected by BSW supplementation, but daily milk yield(kg) significantly increased
6.25kg in treatment group compared with control group(p<0.05) at the last
experiment. The plasma insulin-like growth factor(IGF) -1, triiodothyronine(Ts)
and thyroxine(Ty) levels were significantly increased in treatment group compared
with control group(p<0.05), although the concentration of plasma growth
hormone(GH) was not significantly different. Milk composition was not
significantly different between groups. The somatic cell count(SCC) in milk were
significantly reduced in treatment group compared with control group(p<0.05), but
antibodies(total IgG, G1, G2) were not significantly different between groups.

Therefore we strongly believe that the increased milk yield is related to
metabolic hormones as IGF-1, Ts and T4 and the mechanism of reducing SCC in

milk must do more study related nonspecific immunsystem in the future.
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IM. Feed evaluation of brown sea waste (FBSW) fermented by DS-01

microbe and effect of FBSW on in vitro fermentation

This study was conducted to determine the feed evaluation of FBSW and
effect of FBSW on rumen fermentation. The chemical composition (CP, EE, CF,
Ash)between BSW and FBSW was not different. The contamination of
pathogenic microbes was not detected in FBSW.

The pH value tended to be higher with level of 6% supplementation of

fermented BSW for one month supplementation than other treatments, the pH at
24hr was significantly higher than that of treatments without FBSW (p <0.05). In
fermented BSW for two months, the pH value in 6% FBSW at 3 hr in vitro
fermentation tend to be higher than 2% or 4% BSW treatments (p=0.0540).
However in other fermentation times were not show difference. In fermented
BSW for three months, the pH values in 2%, 4% and 6% FBSW at 3 hr in vitro
fermentation were 6.55, 6.59, 6.58 and 6.55, and those at 6hr were 6.45, 6.44, 6.44
and 6.44 respectively. The change in pH value in vitro fermentation of BSW
fermented for six months and one year tend to be similar between treatments. In
vitro trial, although the concentration of NH3-N of BSW fermented for one year
was higher than control at 9 hr and 12 hr (p <0.05).
Iso-butyrate and valerate values were significantly increased in 4 and 6% BSW
fermented for one year at 6 hr incubation (p <0.05). In BSW fermented for two
months, the concentration of acetate and butyrate were significantly increased in
6% treatment at 9 hr(p <0.05), tended to be higher at 3712 hr incubation while
higher the values were observed in 4% BSW treatment at 24 hr(p <0.05).

IV. Effectsof fermented brown sea waste (FBSW) on milk production,

composition and physiological response as functional feed for 40 days in

Holstein lactation cows.
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This study was conducted to determine effects of FBSW on milk production,
composition and physiological response as functional feed for 40 days in Holstein
lactation cows. Daily milk yield and composition (fat, protein, SNF, MUN) were
not affected by FBSW supplementation, but Ca level (mg/dl) significantly
increased 4.29mg/dl and 291 mg/d in 1% 2% groups compared with control
group (p<0.05) at the last experiment, respectively. Although the somatic cell
count (SCC) in milk was not significant, it was reduced in treatment group
compared with control group at the day 20 and day 40, but plasma total IgG
level tended to be higher for 1% FBSW group than other groups. The plasma
growth hormone (GH), insulin-like growth factor (IGF)-1 and prolactin were
increased in 1% FBSW compared with control and 4% FBSW group at the last
experiment, but trilodothyronine (T3) and thyroxin (T4) levels were not
significant. Concentrations of plasma glucose in control, 1% FBSW and 2%
FBSW groups were 64.37mg/dl, 66.15mg/dl and 73.02mg/dl and plasma NEFA
level was 0.3070.32mEq/dl. Concentrations of BUN tended to be higher for FBSW
groups than for control group. Although WBC, RBC, Hb, Hct, T-B, ALP, and
GPT levels were not affected by FBSW supplementation, GOT level was
significantly decreased in cows fed 1% FBSW diet compared with control group
(P<0.05).

Therefore we strongly believe that the 196 FBSW supplementation in basal diet
increased calcium(Ca) level and the lactogenic hormones as GH and prolactin in
Holstein lactation cows. We suggest that it can be contributed to improve the

animal production and health.

V. Effect of dietary brown seaweed levels on the protein and energy

metabolism in broiler chicks activated acute phase response

Effects of dietary brown seaweed product levels on performance and

metabolism of protein and energy were investigated in broiler chicks that were
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activated the acute phase response. One-day old chicks were fed diets containing
either 0.0 (basal), 1.0, 2.0 or 4.0 % brown seaweed products for 3 weeks. The
acute phase response was activated by injecting i.p. the Salmonella typhimurium
lipopolysacharide (LPS) at 2nd week of age. The acute phase response lowered
nitrogen balance(NB)/kg””(metabolic body size) and highered dietary ME values
in birds fed diets containing brown seaweed product. Increase in dietary brown
seaweed products levels lowered daily gain, and NB, uric acid nitrogen(UAN)

*® in chicks with the acute phase response.

excretion and ME utilization per kg
But the dietary brown seaweed product level did not affect the performance of 3
week old broiler chicks that experienced the acute phase response. And the
brown seaweed products 1.0 and 2.09% diets lessened the feed intake reduction
caused by the acute phase response in broiler chicks. The brown seaweed 2.0%

%% and decreased the excretion of UAN/g diet or

diet increased NB/g diet or kg
kg’ This result indicated that the brown seaweed was able to interact with
the acute phase response and increased protein retention via decreased breakdown

of protein in birds fed brown seaweed 2.0% diet.

VI. Effect of dietary brown seaweed product levels on the antioxidant

system in broiler chicks activated innate immune response

Effect of dietary brown seaweed(Undaria pinnatifida) levels on the anti-oxidant
enzyme system was evaluated in blood of broiler chicks activated innate immune
response. Day-old broiler chicks were fed diets containing 0.0(basal), 1.0, 2.0 and
4.0 % of brown seaweed product for 4 weeks. The innate immune response was
activated by injecting Salmonella typhymurium lipopolysaccharide (LPS) ip. at 8§,
10 and 12 day of age. The activation of innate immune response
enhanced(p<0.01) and the brown seaweed product 1.0 and 2.0% diets
reduced(P<0.05) significantly the superoxide dismutase(SOD) activity in
erythrocyte cytosol. The innate immune response elevated significantly the levels

of peroxide and the activity of peroxidase in plasma, while the levels of dietary
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brown seaweed product resulted in a significant linear increase in peroxidase
activity. Experience of the innate immune response reduced linearly the plasma
level of peroxide with the level of dietary brown seaweed product and enhanced
the plasma peroxidase activity. And the plasma of normal birds fed the brown
seaweed gave higher level of peroxide and lower activity of peroxidase than
those of basal diet. The results indicated that dietary brown seaweed affected
SOD and peroxidase activity in blood of broiler chicks during activation of innate

immune response.

VI. Interaction of brown seaweed with bean extracts on performance and
innate immune response (proinflamatory cytokine secretion) of broiler

chicks

In broiler chicks activated the innate immune response, diet containing 2.0% of
brown seaweed with bean extracts increased diet intake and protein retention by
lowering protein decomposition(uric acid nitrogen excretion). And brown seaweed
with bean extract recovered body weight of 4 week broiler chicks. Brown
seaweed with bean extracts diets increased peroxide levels and reduced
peroxidase activity or levels of ovotransferrin and TNF-a in plasma. The results
indicated the interaction of brown seaweed with bean extracts increased
performance of broiler chicks due to reduced protein breakdown which affected

by antioxidants system and pro-inflammatory cytokine production.

V. Effect of dietary brown seaweed and fermented brown seaweed on the
metabolism of energy and protein performance, egg quality and blood
antioxidant system in layer

In order to evaluate nutrients metabolism, performance, egg quality and
antioxidant system in egg white and blood, layer fed on basal diet, diets
containing 2.0% of brown seaweed(BSW), or fermented brown seaweed (FBSW)

and basal diet containing 10 ppm of vancomycin.
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Nutrient metabolism : Bird fed on BSW or FBSW diets showed higher
nitrogen balance(NB) per body weight or metabolic body Weight(kgo'75) than those
fed on vancomycin diet. FBSW diet tended to lower excretion of uric acid
nitrogen(UAN) of layers than that on BSW or vancomycin diets. FBSW diet
contained higher(p<0.05) ME compared with that of BSW diet, while layer fed
FBSW diet utilized similar ME with those fed BSW diet.

Performance : Feed intake of layer was reduced(p<0.001) gradually according
to the passage of experimental feeding period, while layer fed on brown seaweed
and fermented brown sea weed consumed more diet than those fed on basal diet
and diet containing vancomycin. Egg production of layer was lowered(p<0.001)
linearly with the passage of the experimental periods and layer fed on the basal
diet and diet containing vancomycin had higher(p=0.006) egg production than
those on brown seaweed and fermented brown sea weed. Experimental diets
interacted with the periods significantly(p=0.004). Birds fed on basal and
vancomycin diet layed down lower weight of egg compared with those on diets
brown seaweed and fermented brown seas weed depending on the passage of
experimental feeding period, Daily egg mass(p <0.001) and feed efficiency(p
<0.001) was lowered depending on the passage of experimental feeding period,
while daily egg mass(p=0.002) and feed efficiency(p <0.001) affected experimental
diets. Feed efficiency of layer fed on diets containing brown seaweed, fermented
brown seaweed and vancomycin was lower than that fed basal diet.

Egg quality : Birds fed on the brown seaweed diet layed eggs of
higher(p<0.001) Haugh unit than those fed on diets containing fermented brown
seaweed and vancomycin during whole experimental feeding period. During 2nd
and 3rd 3 weeks HU of eggs from layers fed diet containing fermented brown
seaweed lower than those fed on basal diet. Both experimental feeding
period(p<0.001) and diet(p<0.001) affected thickness of eggshell and yolk color
significantly. Birds fed on the fermented brown seaweed laid eggs of the lowest
eggshell thickness among experimental diets. As passage of experimental feeding

period eggshell thickness of eggs from layers fed on diets containing brown sea
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weed and vancomycin was reduced. Yolk color was more saturated depending on
the experimental feeding period passed, eggs from birds fed fermented brown
seaweed have more thick yolk color than those fed diet containing brown
seaweed and vancomycin.

Antioxidant system of plasma and eggwhite and cholesterol content in
eggyolk : The CuZnSOD activity in egg white and Haugh unit of egg showed
the highest value in bird fed BSW diet and the lowest value in bird fed FBSW
diet among experimental diets. And the CuZnSOD activity in egg white
interacted linearly with Haugh unit of egg significantly(r=0.53, n=27, p<0.01),
while experimental diets did not affect cholesterol content of egg yolk.

Activity of MnSOD and peroxidase in erythrocyte cytosol : The MnSOD
and CuZnSOD activity in birds fed BSW diet was shown the highest value
among birds fed experimental diets. While MnSOD was decreased in order of
FBSW and vancomycin diets and the CuZnSOD activity in birds fed on FBSW
diet was shown the lowest value among birds fed experimental diet. The BSW
diet decreased significantly the peroxidase activity in erythrocyte cytosol on the
contrary with the CuZnSOD activity compared with those in FBSW and
vancomycin diets.

Peroxide levels and peroxidase activity in plasma : FBSW diet lowered
significantly peroxidase activity in plasma compared with those in basal and
vancomycin diets. Although on the contrary with the level of peroxide, FBSW
diet increased significantly peroxidase activity in plasma compared with those in

basal and vancomycin diets.
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HM3Z A7 = e 2 &

A1 wgH =] H7E vkE9 2a A 2 SLER]

o A4, W S lER A e nA = dF

1. A8

eyt abdol witpolal LAbste W
S0 oal s xFeol Mol vheFsta FH-stth AF7HA AR A
o vt Aot A3 dMEFe 5 ZF(Chlorphyceae)98E, HZEF
(Phaeophyceae) 166%, &% F(Rhodophyceae)7} 439% 0.2 & 753%F 0] & 3t}(o]
oF 7, 2002). dxE AAEFT wdgo] T 195 AASH Y = AME I
At

H o= vl Grlhke] FREte FH2HES F5E JAKeys T, 19615
Tsuji &, 1968, 1977; Kimura 5, 1996)3t1 FH55S F2ste] w&EA7|H 59F
st owste #ZEo] de Aol FHEHIASH, mAFY AHE FEATUTRS
Fucoidan< Thrombin¥} Factor Xa, u-PA(plasminogen activator)®} t-PA¢] A4S
7A@ "ddEa #-&(Nishino %5, 1999, 2000), &F <% - &<F&4 (Yamamoto
5, 1984, Zhuang &, 1995), &4tsta ) (Allen &, 200)7F l&o] &5, of
=d "g Fo vF FHE ddFe ¢dFl Alginates7t &Aool o3 & €
Alginate oligomer: Cytokine®] #4] ZF7FIwamoto %5, 2003) <} o}
Bioavailability 2 7§ A 7 (Yonekura®} Suzuki, 2003) 2. & AW WA 28 4] 3}
L A Ao w ToEold & Qth

T3 o Fels FEdol o FFH e olF wE AFET 82=(D

t}. I+ thyroxine(Ts) ¥} triiodothyronine(T3) 2] $HAlo] L4

W (Sethi®} Kapil. 2004.) #d4 3222 4sl#Ao2iEH Y29 F5E&S S7HA]7]
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v ol B dti(Hadley, 1996). Pattanaik 5(2001)¢] kool 7| ZAlR o] 4

F 22=F 005mg¥ 0.075mgs FolstRS Wl T:¢t Ty BF F7tste 434S

LRI ob&e] mS Zae dvbsEed dhad FUiH ZerRd 2% W F

F&ol =2 718 Caftwe] =r} olgg Cad AU 28 #H] 2 24 T8
3

=
S 2 receptor-mediated transmembrane signalling®] Q3 S-S

r
od
i
ft

3t} (Hadley, 1996).
NxFE AFRRE olfstele div 48 ARHAJS fEvdddds Hx=
2(1964) 01§43 =ellA WrlE dAEAE HABE7] flste] Alds AAE §4
=9 Abzmel E71E iAol 15%7HA] BEANE 7bRE HAE ¢ AdSs TSR
(1968, 1970)2 #ot TF 2 tiFolA mA &z AlREY TIPS AN
sto] A AR 7|0 ® 5~10%7H4] Al EES AR HME & des THEet
Ak 70dd FRE 27 AMRA JHXE Hrbske AR (R 1974; & 5, 1975
g T, 1975; o] ¢k A, 1976; o], 1977l A =7 AF=4 77 421 HItE
wokow 90 tiell A A o F(olet &, 1994)9F SA4 =) 5, 1999)e 4 A d A
HEo] WRHUSH o] F(2005)°] M Fe] wo F Ak Hejukgo] g4 sk
sAgotE o] oY kst #F e mAE S Hast T

W= (2004) 0] Bl HANE A7V in vitro HEAAT B A9

N
o,
o

2. As 4 %Y

2 AT FE AFAEAEeRA e Fabze] wRs el i AR 7]
g7rel Ay g-o] ARy WA, dsdibe 2 fAA mA= dFS =AY
skl FoHe] Ao r o] AASit A1 V[ ERAR vgRdES £
W2 A7tete] in vitrodel M Wkl HaA el wA= 9%E 2Aeka Ael2e
meRAbE e e AU E2El S A A, WEn e, e gat

B D FAN WAL GG 2ASAT



AY1: uGBAEY F=FE HAIIL in vitro W59 LEA A HXE FF

APe e £EEE A in viro WES WAAYE 2R A0E, A
g HEz2T0%), 2%, 4% Al F5o AR AR 72 s ZAh
& AR AZE 217 50509] WI&E Bdste] WP PE Sk

Table 1-1. Chemical composition of experimental diets(%)

Items Diet
Concentrate Tall fescue

Chemical composition, %

Crude protein 13.50 14.21
Crude fat 2.00 3.47
Crude fiber 10.00 26.16
Crude ash 15.00 6.24
Ca 0.90 0.14
P 0.50 0.02
TDN? 68.00 51.00

"BSW: Brown seaweed waste
? TDN: Total digestible nutrient

t}. Rumen inoculum <=H] ¢} vl

HjFo]l AF&¥ rumen inoculum= ¥r59] cannulae”} 78 ¥ Holstein cow = -F
Aol APAE sttt EHksteE 5k 39CTE FAE Ha2Wol] 2 HaAsdx
R & SA 99 Y&E(rumen content)2 AL YAE AAS7] f8] 47
cheeseclotholl o738} a1 2420 39CE Ao sttt o3 w9
452 CO2 bubblingd rumen buffer €943 1112 £&3 o]= rumen
inoculum® 2 A}E3} . Rumen buffer €92 McDougal's bufferS A}83F1
Wz 71A 025gS 120ml serum bottleo] ¥ F 7] Efol Al rumen inoculum 25ml
S FYsla Bottle & butyl-rubber stopper$} aluminum capl® & 5 39C=2
W HE7](SI-600R, Lab.companion. KOREA)o| A 120rpmo. 2 W HFa}H A
, 6,9, 12, 24x7te & Skglvt. ZF i dAlte] Eud )

3
B2 A#3l2 rumen parameter¢! pH, <= Uole] AiF
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Aol o] & 7 xALE H P gRAES AT AOAC995)9] WrRiell wpet
AE, Wy qEHEZFEE, 23E, 44 2 FHFS £4893, ADF(acid
detergent fiber)?} NDF(neutral detergent fiber)¥ Van Soest 5(1991)¢] ®Hoj w}
g B4t h ke Fo] Z wjYELS pH meter(inoLab pH Levell, Germany)Z

Abgete] plE £43F F AmmoniaN Z44E WFES 4CoA 3000rpmo 2 15
B 94 BYste] ASds EA4A 7AA -20Tel  Eyste]  ARgEl o
VFA(volatile fatty acid)i-2] 82 #lgEd 25% HPOsS H7bste]l 4TelA
3,000rpm e 2 15%3F A4 EElste] A AS A Al 7HA] 72T Bete] ALE
39t Ammonia-N¢ #2418 Chaney®t Marbach(1962)¢] He] we} phenold}
alkali® T &0 % WAAZ 3 spectrophotometer(Optizen 1142H, MECASYS CO.,
LTD, KOREA)E °l&3t] 630nmellA F3EE SAst ZAtstsivt. s)2g A
AHS Erwins(1961)¢] ®wl ol wal gas chromatography(VARIAN CP-3800)9] <]
st A ST g A AR Ao AFEE column  fused silica capillary
column(30mx0.32mm, 0.5um film thichness, HP Innowax)¢|$l3, detectore=

FID(flame ionization detector)©] %l th.

A2 A GRS HI7E FAEQ] AT AR -4 - HWERAY R 8
T WAL EA vA= 9F

N
XN
of
>
Hy
e
>
ey
il
B

S2ER A9 217 (Hd A F419%g,)E 3H 8 TR o R ddele] tjxT, v Y
WAL 206 7T, PlGRALE A% TR rel gt gy stetet A

Augel A AW A

v Al
BE AGEHES NRC AGEZAA AANG AT ZAZ e JFh LTFF
@4, TDN, Ca, P9l 873& 7etstel Agasinh 5FARS Folt 19 Fol
R

S 232 o] o 8308 &F 16:00A19] Fst o w1
o

Fol E¢sto] Foladd. AR Yo & Tall fescueE A4
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I i E52 A EA stk Aldel AFgE AFREA RS Table 1-2, 1-3

of YR ATt

Table 1-2. Chemical composition of experimental diets(%5)

Ttems Diets
Concentrate Tall fescue BSw”
Chemical
composition(%)
) 13.50 14.21 8.37
Crude protein
2.00 3.47 0.87
Crude fat
] 10.00 26.16 11.53
Crude fiber
15.00 6.24 35.84
Crude ash
0.90 0.14 1.05
Ca
0.50 0.02 0.24
P 3 _ 782
I
2 68.00 51.00 43.20
TDN-

'U BSW: Brown seaweed waste
? 1=7.8mg/100g
¥ TDN: Total digestible nutrient

Table 1-3. Ingredient and chemical composition of experimental diets

Control 2% BSW 4% BSW
Ingredient ~ ceeeeeeeeeeeeeeeeseeee O venvenrnnrnnrnnrnnrinrenaes
Concentrate 36.49 37.17 35.09
Tall fescue 63.51 60.93 61.47
BSW 1.90 3.44
Total 100.00 100.00 100.00
Chemical compoSition =~ roeereererrsmmmeermmina Ofwrrvnrnrnrnnnnnarnrnenanens
TDN 57.15 57.12 56.64
Cp 13.95 13.84 13.76
FAT 2.89 2.83 2.82
NDF 52.14 51.46 51.76
ADF 27.53 27.07 21.34
Ca 0.45 0.47 0.47
P 0.33 0.33 0.33
I 1.35" 2.70”
Moist 10.43 10.50 10.48

U content:1.35ppm; 29 content:2.70ppm
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9. AF AANEA
Aze vl 208 @92 ol 9000 SAsEom A AWANAI} AW F

ol e AF/RAIA R 14l 1209, 2409 HE & 2 9:004 e AEWE Fato]
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i)
ru
Ach
it
™

% tube (BD Vacutainer Systems Preanalytical
Solutions U.S.A)ell 2143 A Fste] 44E21(4T, 3000g, 15%)F S dAHE
A 74x -72°C o BEdoh

SYSTEM(Alfa Laval Agri)el] 93t A57|Fo2 ojd 7S5
Al - Sample AFH71E o] &3te] A3 s}k

, A, f9, SNFE £438t3 Fossomatic—300

s 0
om FAHRS By 304 oF
Milkoscan-133BE o] &3lo] ¢

= ol&sto] AMEFE S5

B

r
__E_l%

O

3).

=

EEEEEEE R

O{N

mﬁ&

& W Total IgG, IgAE ELISA(Enzyme-linked immunosorbent assay)®# o =2
319 th Total IgGel EAWHES 7hds] Qokslw, 96 well plateo] primary
antibody:coating buffer=1:1002.2 &4 3} Welld 100ul®) 9o A-2o]A 1A &

QF Incubation AlZ1 ¥ Wellt]e] &4 23] | A3kl 200ul®] wash solution© =
23] M &3 v postcoatE ZH2re] wellol 200ul® Yol A4 30837F vl
AZL 5 RS A st oAl dapzro] AlH & 23] AT Standards$t serum
sample 3|4 3ato] Zh7be] welle] 100ul® Wil A-2o]A 1AZHESE mMEA
Welllle] 8948 <x3] #1733 wash solution 200ul= 43] AHs| Fo).
Secondary antibody:conjugate dilution buffer=1:100,000IgA2] 4% Secondary
antibody:dilution buffer=1:35000)2 3]2413}e] 100ul®] ¥l 1A Aol A vk
A 7138 BhAl 43] MFEE & 7]2S 100ul® Ea FEAES =W stop solution(2N
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£ 8 A71a 450nmeolA 0.D.# S =A43ich

o

H-S04) S 50u® Yo Hkg-

2] 24

A

fol

4). dF
g3 Total estrogen, progesterone, Tz, Tso] &

Total estrogen< DA Total Estrogen kit(ICN Biomedicals, USA), progesterone<
CoAT-A-COUNT Progesterone kit(Diagnostic Products Corporation, USA)S ©]-&
steo] RIAMH o2 Z435).

T3¢} Ty RIA-mat-T39} RIA-mat-T4kit(Byk-Sangtec Diagnostica, Germany)<
ol-g3to] RIAWH o= FA AT

5. €% trtEe] #4
FF glucose®t NEFA+ Al#E enzyme kit(RIYGHH LM @ik, HA)S o] &
ste] 743t om BUNE Al#8 BUN kit(oPdAl 52 54} gh)& o] &3]

urease-indophenol™} & ©]-&3te] 37 580nmeol A &4 3t

yp

ub F A A

AE17 2004 do]R A= SAS(Statistical Analysis System, Version 8.1,
USA, 200008 o]&s3slo] 2z A 319 H %S Duncan,s multiple range test® H|
73 A 893 tH(Steel ¥} Torrie, 1980).

3. 2479 4 u%

ANAL P EgRadEe] 28 A7t in vitro S FRAFGC T VF
A1 A = mabEe] Hrbh iR daA e viAE 9% Akl W
Fewel WE v
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12A1 el A m G FAME "7 B
Jasaitis 5 (1987)& AlEF o]
oJ
-

Athal B 18kol=nk v

ol A HAFEHow aod Aoz deso] w2 wfE(Russell? Sniffen, 1984)% 7]
U B S Fote] Ale]l§ dnh W] v o] e wd £ alginic acid,
fucoidan, laminaran 5 $st& o=z HAxst AP EASIL 1 F alginic acid
= Aol 5RE~20%Fe] it A 24 D-mannuronic acid®t 19 o]/ A<l
L-guluronic acidZ T4 % o] &t (heteropolysaccharide) 2 ©]Fo] A i ol &
< "9gs EFe ZAxi{F o AEEY dgFES AA 3 (Beresford S,  2000;
Klinkenberg %, 2001), Y35 & e 724 @stERA] A&t w39 A
2o s TErt dojudA SFE5EAA dUAES FF3 T (Greenweed =,
1983a; Greenweed %, 1983b; Beresford 5, 1999). wzld B Ade] Azl v

AHE ol MR Qlste] WA wEFxert o 23EA Loy Yo}

l?_
o dael gadNE AAe Ao Ardth
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Table 1-4. Effects of dietary BSW supplementation on in vitro pH and
ammonia-N concentration.

Incubation Treatments' ”
] SEM p value
time(h) Control BSW 2% BSW 4%
pH
3 6.62 6.60 6.63 0.009 0.4058
6.51 6.51 6.53 0.008 0.4664
9 6.39 6.37 6.39 0.006 0.5935
12 6.26 6.30° 6.30° 0.008 0.0287
24 6.22 6.20 6.22 0.013 0.8051
NH;-N(mg/d¢)
3 7.66" 6.44" 5.05" 0.494 0.0312
6 494 4.44 4.66 0.221 0.6731
9 6.74 6.98 3.44 0.716 0.1039
12 8.00 6.71 4.74 0.634 0.1557
24 18.10° 14.03* 10.43° 1.212 0.0234

3) a b

D . .2 . .
All values represent the mean of triplicates; standard error of mean; means in the same

row with different superscripts differ(p<0.05).

Table 1-5= v F-Ab=o] w9 ST A LA so vA= J&Fs e

A, wE 24A7F9]ol  acetate, propionate, butyrate, iso—butyrate, valerate,

iso-valerate®] Aol B2 A3FS v XA %ol in vivo ABA HEEY HF A~
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Table 1-5. Effects of dietary BSW supplementation on in vitro VFA production.

Incubation Treatments" 2)
time(h) Control BSW 2%  BSW 4% SEM b value
-——- Acetate, mM ———-
3 4547 48.30 46.02 1.434 0.8253
6 53.29 52.39 55.48 0.972 0.5745
9 62.51 56.41 52.96 1.884 0.0697
12 62.58 60.98 62.97b 1.607 0.8789
24 71.47° 7747 62.40 2.408 0.0057
--—- Propionate, mM --——-
3 11.78 12.78 12.75 0.473 0.7730
6 14.52 14.64 16.20 0.430 0.3446
9 17.69 15.21 15.58 0.536 0.0738
12 1795 17.64 19.47, 0.646 0.4907
24 20.70° 23.69° 19.15 0.797 0.0357
-——— [so-butyrate, mM -——-—
3 0.60 0.68 0.65 0.033 0.7353
6 0.69 0.67 0.76 0.022 0.3264
9 0.88 0.73 0.63 0.049 0.0872
12 0.90 0.85 0.85b 0.042 0.8710
24 1.33¢ 1.41° 1.00 0.071 0.0034
-——- Butyrate, mM --—-
3 5.99 6.59 6.14 0.326 0.8504
6 757 7.16 7.90 0.210 0.5047
9 9.60 8.09 7.26 0.483 0.1133
12 9.65. 9.09 9.25b 0.407 0.8683
24 11.45° 12.06 8.97 0.551 0.0116
-——— (so—Valerate, mM --—--
3 0.72 0.85 0.79 0.046 0.6820
6 0.80 0.78 0.87 0.023 0.4204
9 1.09 0.93 0.72 0.075 0.1259
12 1.19 1.08 1.04, 0.065 0.7152
24 2.03% 2.02? 1.37 0.121 0.0016
—-——-— valerate, mM —-——-
3 0.69 0.74 0.64 0.046 0.7955
6 0.83 0.76 0.81 0.022 0.4254
9 1.05 0.90 0.72 0.065 0.0827
12 1.06 1.00 0.97b 0.050 0.7851
24 1.43% 1.40° 1.08 0.072 0.0043
--—— Total volatile fatty acids, mM
3 65.265 69.94 66.99 2.324 0.8332
6 77.70 76.39 82.01 1.645 0.5073
9 92.82 82.26 77.87 3.033 0.0753
12 93.33 90.64 94.55, 2.740 0.8526
24 108.41° 118.14% 93.97 0.0089

DALl values represent the mean of triplicates; 2

standard error of mean;

row with different superscripts differ(p <0.05 or p <0.01).
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FAES HIE ELEQ ST A7 -4 - WERNAY R E

S2ERSl Ay -9 A AL Table 1-304 YeR St Hat A5 o] 419kgs =
Z2EQ AUSE T 27593 AbSS Ay A AE AlAE BF 0.7kg/dE e
17 eFe Aoz yEyth sz
MEW S G438} aginic acidse A A(viscous gel)S At 5A40o] o] dt
1545 "dojmga ApgAFAF] A58 Hasts ddol vehte
Ao g BRugEnl dar(Beresford 5, 2000), Franklin 5(1999) 3k 2f-%-of =57
5 wod A AsAFAF] FolsA At Biasglou AR ARE
B Tall fescue® AHFHZFol WA tFFol w575 #Fahste Ao Adont
ST RS Mo e Ak T AEAAFS RS 2%V G H T B 4% 7
A 7b7F 2h2 10.58kg, 10.36kg, 10.49kg o = A frAbeE A3 E UERdo] 2
AR HA7beEd e AEAATAN TS AA e AR AmETh uwebA
APREEE AA 7 25 FARSHA ek 2%m 9 7k B 4% m g e L
2 Z+7F 6.62%, 6.716%, 6.68% = YEISLTH
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Alg JNAIAL e Al TR Al AE -9 A2 (Withers height), A7 (Body length), %
#(Chest girth), ¥4I (Chest depth), &% (Chest width), &7%(Hip width), =%
(Pelvic width)S 73} Table 1-7°1A4 YELWUTE HollA B upe} o] A

$E4S Yehie 99 T7H SAFREe A Aol ol SAFE AzE Ul
Ag EH Mool Wb dHe WA @e Ao e
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Table 1-6. Effects of dietary BSW supplementation on growth performance for 9
months in Holstein heifers.

Item Control 2%BSW 4%BSW SE p value
Body weight(kg)

Initial(6.30) 419.14 419.00 419.14 8.848 0.9997
Final(3.31) 612.71 610.29 611.71 17.460 0.9927
Weight gain(kg) 193.57 191.29 192.57 6.352 0.9928
Daily weight gain(kg/d) 0.70 0.70 0.70 0.023 0.9963
Feed intake

(dry matter, kg/d) 10.58 10.36 10.49 - -
Tall fescue(kg) 6.78 6.38 6.45 - -
Brown seaweed(kg) 0.18 0.36 - -
Concentrate(kg) 3.80 3.78 3.58 - -
Growth efficiency (%) 6.62 6.76 6.68 - -

- ARAAGe] AU BFon AFH AT FARANL 81 2%

_51_



Table 1-7. Effect of growth promotants on body measurements. " (Unit

: cm)

Items Control 2%BSW 4%BSW
Initial

Withers height 120.0+2.08 119.6+1.52 121.6+1.32
Body length 130.2+3.50 132.7+1.49 131.7+1.69
Chest girth 155.5+1.94 154.7+1.60 156.7£1.68
Chest depth 59.6£0.63 60.31£0.75 61.8£0.96
Chest width 37.3+1.46 38.5+1.27 36.5%£1.63
Hip width 37.5+0.87 37.6+0.24 37.8+0.73
Pelvic width 41.2+0.78 40.3+£0.69 41.8+0.78
Final

Withers height 160.2+3.17 160.5+2.47 160.5+2.47
Body length 138.2£2.15 139.5+0.50 137.2+0.58
Chest girth 204.2+2.81 205.3+2.33 204.3+2.55
Chest depth 75.8+1.25 74.6+0.33 75.8+0.58
Chest width 48.1£1.01 50.7+£2.45 49.6£2.90
Hip width 57.7+0.92 58.8+1.30 58.8+1.30
Pelvic width 51.3+0.75 50.5+0.76 52.5%0.67

et 292 BW FEHY $A43FE g2t Hi 1.383], 2%BSWol 1.403],
4%BSW7}F 1.333] 24 A7t fAReE A3E bt AAATS dx277F Hi
42.34kg, 2%BSWo| 43.25kg, 4%BSW7} 44.38kgo.2 F A4 <l Fox2 Holx ¢
9kth. Datat= A|AISHA] EEAIWE 4%BSWT-9] AAAFo] thE A Fro) okt =
< WAR Exte] & ARy F oysion AxAV o Fash

~
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Table 1-8. Effect of BSW supplement on reproduction and berth weight in
Holstein heifers

Item Control 2%BSW 4%BSW
Artificial insemination times 1.38 1.40 1.33
Berth weight(kg) 42.34 43.25 44,38

U dF 3EZI gAtEed Al 9F

Wi GEY A E(theca cel)9F IH Y M E(granulosa cel)s F £F9 AX
FSHS LH F T79 S=238 o83t o 2EzAS st oAe 2-A%
2-A A= 5 22 (two—cell two-gonadotropin theory)o]gtx H-Et} Ao W
(ovarian follicle) Z5-€] ##H] 5= estrogenol] 98t A 37 (duct system)7} wHd
3} estrogen®] ZH&S we {FAAA ] progesterone] FEFFo zHA Hn|zZ <l
2 Al (alveolar system)7} 2aalAl v S estrogens QA7 STl
2 Srtete A4S el 24Ee B9 2~35 A= 3 335pg/miZtAl =
& AP EA 5, 1980). & Aol A yErd estrogen®] A 14159

St B2 A2 estrogen®] W3tslHS Yebl i vk vl 5 FAHS oA
SAA T AA 120¥0 4 = estrogen?] FEE EW 2%BSWeo| 94.14pg/ml,
4%BSW+ 72.32pg/ml= dj2+ 55.71pg/mlich 7+7F 77.96%°F 29.82%7F = kth.
AA 24049 A 2%BSW2 189.57pg/ml, 4%BSW& 165.22pg/mlzZ wZET9
121.57pg/mlR.t} 7+7} 55.93%<} 3591% =41 YEFSET progesterone?] 7% A 2] AF
ol WAME ¥ ugE zols YehlA %ot 4%BSWO A4 wS H7bH e
1.94ng/mlell A 5.00ng/ml= 2] 157.73%°] S7t8 B2y tiz79 2%BSWS
Z+7y 69.63% 9} 59.20%9 F7HE EAth

Bt &

o

j=|

rie

Taok Tom &AM FPHAAE= T22oR 207 Ta% dAdR] o
Lot} Pattanaik's(2001)¢] Ao 7[xAl= 4 +9 0.05mg@ 0.075mgs 2

2 80xF HUEIAS W A F T Tuo FeFol izl vl folHoz
Z7letgtln B stgolt B AFAE dAEE 2 oo M SER Ao
F7heFAe b A Zgkth ohuk Thol A9 oAl 1209 3 240U ol A A1 B A A B
t} 3.83%¢}F 587% Z=7}8l= AFS e T
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Table 1-9. Effects of dietary BSW supplementation on Hormone for Holstein
heifers

Item Control 2%BSW 4%6BSW SE p value

Before BSW supplementation

Estrogen(pg/ml) 20.57 20.57 23.14 1.417 0.3101
Progesterone(ng/ml) 3.26 3.26 1.94 0.438 0.0917
T3(ng/dl) 167.24 167.24 147.47 2.865 0.0163
T4(ug/dl) 6.52 6.53 6.19 0.145 0.1531

After conception 120d

Estrogen(pg/ml) 55.71 94.14 72.73 7.314 0.0764
Progesterone(ng/ml) 4,92 5.84 461 0.450 0.4479
T3(ng/dl) 159.69 167.71 153.12 3.695 0.1843
T4(ug/dl) 5.95 6.25 5.35 0.235 0.1957

After conception 240d

Estrogen(pg/ml) 121.57 189.57 165.22 20.159 0.3871
Progesterone(ng/ml) 5.53 5.19 5.00 0.446 0.8902
T3(ng/dl) 160.38 167.29 156.14 2.419 0.0888
T4(ug/dl) 5.45 5.95 5.36 0.212 0.4149

dF JAREE Q] glucose, NEFA, BUN2| W 3432 Figl-1~3914 YeERHAT
Glucosed %%+ FE insulin® anabolic &3¢ glucagon, catecholamine, 2
glucocorticoid®] catabolic &30l 2sf4 ZAAH T (smith, 1989). Dumelod 5 (1999)
< 784 Aol &2%olA glucosed] ©l&&ES E°]iL glucose] FFE A
A7I Aipdoz FAS dF glucosed] TEE ST AE&S dvha HusY o
U EAg = M2 glucosed FZ7F fFAFSHAl YERY Aol foll ok EF
glucose FE9 ZAa ¥+ YEIUA G Aoz AREHY ol H7iy ndHAE
9] o] AEVI=S R 0.18kg/d, 0.36kg/do.Z &F HIFFFAA AA = H|&o] &
of Aolidfrol #-go] wugdA 7|l RAow AtmErh. thE g Steel
Leng(1973)2 JAl& k2] 7holA gluconeogenesis?t YAIEHA] &Fe 4wt}
=

=0 Haustgd el 2 Ao A glucosed] HE7F dAAHTE A &

il

H‘U‘r’

oL

—_
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A Yvetd Axt= dalo 93k gluconeogenesis?t &utal A dojyd Axpg Al o)

80
7w r
A
_ 70}
g
s 3
60
' —&— Control
55 —— BSW1
T/ —&— BSW2
50 |
0 120 240
days

Figure 1-1. Plasma glucose concentration.

z
2 A&ste ARts 848+ AvHRobert$t Van, 2000). o]E°] A
NEFAS] 7|E5 =g AAFAcd 7719 49 0.325mEq/LEtH stolof ata d
719 49 040mEqg/LEth Yropop dtth EAlgel Ays HW A Ay =
0.15mEq/L~0.35mEq/LAIo] 2 H] & 4%BSW7} 9441 2404 7]E} A Fx}
o RS yeidloy A4 NEFAS % Wele &ava 2 5 g
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BUN mg/dl

—— Control

—#—BSWH1
—4&—BSW2

0 120 240
days

Figure 1-3. Plasma BUN concentration.

5 Bk & g AR 9 {48 Table 1-10014 YeERATh A&
A gL dz79 2%BSW, 4%BSW7F 7+7F 21.05kg, 20.88kg, 20.52kg o 2 2|7t
AR A2 ettt 9 A7) estrogend progesterone?] %7} 2%BSWol A
o2 AP v A JYEhds BEe] o] fawde T AbfEke] Aols
HAE Aoz Jdstdoy AnH o R v 4500 R, 2%BSWIF 4%BSW
ol A z+z} 27.14kg, 28.77kg, 27.65kg o2 UEMY Abf-#Ee] 2ol 7hA 9 A 8]
o feE fA49, 9, SNF(Solid not fat)e] d#Fm= A2zt fAMSHA vheby

Qazle] mGRage A HfAE GG vAE g Aow e
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Table 1-10. Effects of dietary
composition in dairy cows

BSW supplementation on DMI, milk yield and

Treatments

Variables Control

SEM p value

22%BSW 42%BSW

5}
21.05
27.14

4.07
3.11
4.71
8.27

Cows, n

DMI, kg/d

Milk yield, kg/d
Milk fat. %
Milk protein, %
Milk lactose, %
Solid-not-fat, %

6
20.88
28.77

412
3.06
4.81
8.31

20.52
27.65
4.03
3.12
4.73
8.32

0.525
0.342
0.230
0.158
0.112
0.175

0.8752
0.7963
0.5364
0.8897
0.7856
0.9982

3AIZEI} 244 el A = W]
A4 F2s YEha 718 A

A gare] Ao glo A

e

ot

H} A}

o v

2

=13
=

B 3~1224Rbel M = o gt

S A] Q-0

33} Holstein <A %

(o

5]

/\AQ'(D <0.05). %]'EL] O}‘F/H
ZFE7E gzl vlEf s (

o= w2 o] YEuth

=]
=

acetate, propionate, butyrate, iso-butyrate, valerate,

MRS PTE BETS SARE ARE e
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4%BSWE 72.32pg/mlZ WE7 5571pg/miu vttt z+zt 77.96%9 29.82%7F =4k
th A 2409 0] F$ 2%BSW-> 189.57pg/ml, 4%BSWE 165.22pg/mlZ th 22
121.57pg/mlx.t} ZkZF 55.93%¢9F 35.91% =7 YEFRETE Progesterone®] 749 A 2 A}
ol WAME ¥ tE olE YEWA FRhou 4%BSW| Ag me H7bH e
1.94ng/mlel 4 5.00ng/ml= F-2 157.73%¢] 712 wou x99 2% BSWL
247} 69.63%9F 59.20% 2] Z 7kl 13 T

HE Tt Tio] A9 9AEE 3Hon B o 4 328 4o /g4
Ve A ek gkth vtk The 49 Al 12083 2402004 A1 7fA d Buk 3.83%%
5.87% S7vete s YUetddnh. 5 WAGHAQ IgGe dAl 2409914 2%
BSW# 4%BSW A&7} 717} 15.78%, 9.95% %5 7ttt dF
o] A A7 F7}o] wE gluconeogenesise] &4 3hol wh
WS W Ao JFgSs Bx] e Aog JEyton NEFAS
FFe WA e oz veyth agal AlgSel vk & 1Yzt abfE

Ag s £4 - Qasle] Mg Re] At GBS nAA ge A

>
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olH s g At F83% nAod e IR &xlibe] FHE] F 2HE9
TTE JA(Keys 5, 1961; Tsuji 5, 1968, 1977; Kimura %, 1996)3tx ST55S
Fzteto] wlEAI7IH FH A S E oWeles 8ol e Aol THEHAoH, HY

Lo

2 89T F Fucoidane Thrombin® Factor Xa, u-PA(plasminogen
activator)®} t-PA°] A S S7HAA & o4& A48 (Nishino &, 1999, 2000), 3
Z9F - g gA (Yamamoto 5, 1984; Zhuang 5, 1995), &4tat & ¥ (Allen %, 2001)
7h el SdEAt. obEe] we Fol v Frd udFe dFe Alginates7t
gho o3& &3] ¥ Alginate oligomer”} Cytokine® #4] Z7FIwamoto &, 2003)
9} o} ¢ BioavailabilityS 7B A 7 (Yonekura®} Suzuki, 2003)2.2 AW HAFA~
g gd4slo = 7 - 7P A o7 v oejd 4 gt

53], n9 Foll= FEAHe] vFF FFH] A= o vE AFEY 22=(D)
9 24 deFo] E3] =t} [= Thyroxine(Ty)¥} Triiodothyronine(T3)e] Ao &
T (Sethi®} Kapil. 2004.) 744 5
713 Ao A o] Exrdol&E B Wl ol Fstzhg3 o|stAE-S A F7HA 7
AL oAE ZX0A71= A8 T oY 7HA Vles ZHAAL o] fAARE It v
#of sttt (Hadley, 1996). Pattanaik 5 (2001)¢] AFFe] 7] xA R A dF
O.O5mg3} 0.075mg% Foetds W Tie Ty BF S7Fste 445 el of

Jm

2 agtRorlyY IvY F5ES S7HA

T

1=
0

718 CagtiFe]l =t} o83 Cad AW 32
Z ¥ Receptor-mediated transmembrane signalling®l] 23+ 9&S 3lt}i(Hadley,
1996). HlFEx13 DT #EAde] A= Ao dEA e HeaA dge
Growth hormone(GH)& A]Aél3-o] GH-releasing hormoneo] ¢]3te] EH]7} 7]
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= o] zIth(Hadley, 1996). oF22l A=Al FAFIAEANA 9 FAHAEHALS FTA
Zxo] AFHow FAiL YE
factor(IGF-1)& =2 Zto|A #n g
A GHell 9ste] FHdAE Ay Hdsts 52
wolx tHCohick, 1998). Uut= o
Hl 7} 24 FH AR R v Txz H/IGF-1 axis® JYHE 7 5835 24AA
dol o AFAE Bste] HaE i JtH(Thissen &, 1994; Lee 5, 2000; 2005).
A Ty Ty T3 GHoll 23 kol A o] IGF-18015 Zdlsts o=z Ba 9 vl
(Wolf &, 1989; Tollet %, 1990) ®lfrot & ¥ WitH] dALE: 435 A F Ade
Bdo] TR MAS HF9 AR HULSAS AF olE TEE Y] Az
AU ZFe] okl fn] Gl Wb o] vl dFS F Ao Atndth
olg]gd B B AFE 2740 AFow AAHUTE AFALAE F2ES H
oA wAHrEe HAbrEs AASA L, AA2M = AFE HobrE
Bl ZAFALE W HIMA A AR mA s g g AAE o] v
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FOAIR 9 4% (800g)S 27 830EF 2% 3:00A] 2
sgabal@) Aol Aol FAath AeE WMol 05:00 2 17004 2
o Aol AEE 7] 2AbRe] AFRAES Table 2-101 YERSLT

Table 2-1. Chemical composition of the brown seaweed waste (BSW) and

basal diet

BSW Basal diet

~———  Chemical composition” (%, DM basis) --——

Dry matter
) 89.55 76.66
Crude protein
] ) 11.66 16.40
Acid detergent fiber
] 12.50 22.03
Neutral detergent fiber
) 22.71 34.32
Non-fibrous
9 26.38 38.22
carbohydrate
1.54 3.65
Ether extract
37.71 741
Crude ash
0.99 0.95
Ca
0.46 0.54
P
VAl figures are analysed values; Y value calculated as follows: 100 - (crude protein + neutral

detergent fiber + ether extract + crude ash).
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A 2. AugA R (BSW)7L BEFES |9, W 2 v {FAY vXe &3} F
k:

7F 3AE 2 A EAA
Multiparous Holstein cow 14F(H ¥ AF 625kg, 71, 2254, 24%2H)& 242 7w
o FAR dHste] g nAdREHMTE Yo Aedda wHAE

stopst e

O

Aot 13 Fo#Le 15kgolA o™, Mineral & &2 AF5A AHAHYEE st 9
ATMRALE[(F)Felvt 3o}, ]88 79 4Y 3kg® Folsta dZawds
T 1kg® F3 o1 Tall fescues= A4S 3HA sttt 7
o] JFagHFLS Table 2-1 (BSWZ E7])oll YeERRALE. H7b
F 27 Y dd FAARE Y 4%Tw800g)e 2 830 2% 3004 2
32 o] SEFardE Al Ao FolstAth ZArE v 05:00 2 17:00A o 2
3] AAsA T Aol AFEE 7| Z2AE S AR AR Table 2-2~39] UERA AT

N
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Table 2-2. Chemical composition of experimental diet and feedstuffs(% of air-dry

basis)
Diet and feedstuffs
Tall T
Ttems Concentrate TMR @ Alfalfa  Silages 2™
fescue
Chemical composition,
%
) 19.00 12.00 14.21 16.38 1.81 3.37
Crude protein :
3.00 4.10 3.47 1.44 0.53 0.87
Crude fat )
) 20.00  6.70 26.16 34.30 6.56 11.53
Crude fiber
15.00 4.80 6.24 .55 147 35.84
Crude ash
c 0.80 0.70 0.14 0.99 0.03 1.05
4 050 030 0.02 0.29 005 024
P B B - B 7.82
I 4)
2 7250  71.00 51.00 60.00 11.10 43.20
TDN

Y BSW: Brown seaweed waste.” I= 7.8mg/100g.Y TDN: Total digestible nutrients. ¥ NRC 1979.

Table 2-3. Ingredient and chemical composition of experimental diets

Control BSW
Ingredient ceeeeeeeeeseeseeeeeeeeei O wvrrrrrrnnneaeaee e
Concentrate 42.89 44.18
Tall fescue 36.50 31.32
TMR 12.25 12.63
Alfalfa 3.72 3.83
Corn silages 464 4.70
BSW 0 3.34
Total 100 100
Chemical CompOSition ..................... (% Of DM baSiS) ..............................
TDN 68.76 69.01
Ccp 17.81 17.68
EE 3.55 3.45
NDF 47.25 45.99
ADF 24.35 23.54
Ca 0.59 0.64
P 0.36 0.37
I 62.4"

Y1 content: 7.8mg/100gx800g=62.4mg.
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th. Samplea] 5 2 A9

D. & 2 F8E
f#& ALPRO SYSTEM(Alfa Laval Agri)ell 93t #AE7]|5 o= wd 7|55
om fFAEe 169 R 2% FFAl $F Sample AMHA7E o] &3t A H 5t
Milkoscan-133B(Foss Electric, Denmark)E o]&3te] fubd] X4 F9, SNFE

#2133l Fossomatic-300(Foss Electric, Denmark)S ©] &3t AMEFTE S35

E

A2 APNA AT AlE 304, 60, 90 H&E F 2 900Ae AW B3
o 10 Mo dAS sigd AHad 2F tube (BD Vacutainer Systems Preanalytical
Solutions, U. S. A)ell A14:3] AFste] A4E2(4T, 3000g, 15%8)F S dA4
2w 7hA -70C o ®aAskad

(7h) 8% WISz Rde] 4

g Y Total IgG, IgGl, IgG2¥ ELISA(Enzyme-linked immunosorbent assay)
o2 Bttt 7heks] QokstH 96 Well plateo] Primary Antibody:Coating
Buffer=1:1002.2 3]4a}o] Welld 100ul® ¥o] A4 1A7F &<t Incubation Al
Zl & Welldl9] &9 &3] AlAst 200ule] Wash Solution®. 2 23] A& g o}
+ PostcoatE Z}7+e] Wellell 200ul® o5 Ao 3027 MF A2 & &9
S AAStE Al Aol AHS 23] AA Y. Standards®t Serum Samples
Dilutions}e] Z}zhe] Wellell 100ul® ¥ a1 2o 4 1A]3F& <t Incubation A7l
Welltho] &H8 943 #AA3 Wash Solution 200ul® 43 A =t}
Secondary Antibody:Conjugate Dilution=1:100,000%2 3]4}3}le] 100ul®] ¥ ar 1A%+

oF Ao Wl A7l thA] 43] M3 & SubstrateE 100ul® Y FE24

ofr

ftlo

= Stop Solution(2N HoSO,) S 50u® Yo HkS-& £ 8 A]7]a 450nmel A O.D.3k
< SA39d

(WPHEF vFodE 3289 2y

g4 GHEA S 28tAH oz A13AZ anti-bovine GH (USDA-anti-bGH, lot
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AFPB55)E o] &3t3lom, d
(USDA-bGH, lot AFP-11182)% ©ol&&t%ltt. ™I ¢ bGH chloramine T ol
9]3}4] jodination F Attt I IGF-1 449 W%+ 043 ng/mL 3l inter- and
intra—assay CV+ 2H2F 12.33% 8.2 ng/mL$it}.

=

2 P jodinations 938 bovine GH

_;"_’,:%21

IGF-1 & ZAgy

_IE‘é

Ak AgEe dve ZtEel WA awd EERds
Daughaday 5(1980)¢] wWwWo=z AHAg £ NHPP anti-human- IGF-1
(AFP4892898), ¥ hIGF-1 (Amersham, lot # 30) ¥ labeled "“I-IGF-1
(Amersham, code IM172)Z o]&3lo] A28A Rz AASATt 7 IGF-1 £44

M

9] W=+ 0.82 ng/mLA inter- and intra—assay CVE Z+Zb 11.3% 6.2 ng/mLS)
=

Leptine multispecies leptin RIA kit(Linco Research, Inc., St Louis, MO)< o] &
ste] EAE Y. AlZ3 bovine lepting  Animal Metabolism and Physiology
Laboratory (Obihiro Univ. of Agric & Vet Med, Japan)A|& o} TFE 4R A&
s

T39} Ti= RIA-mat-T39 RIA-mat-Tkit(Byk-Sangtec Diagnostica, Germany)S
o] &35t RIAWYH O 2 ZH3}A

v

(thad 3 A do &
TCE EAWE o] &3to] Hitachi 7600-110S o] &3l =AH3s9 e, HDL, LDL
[e)

< Homogeneous Enzymatic Colorimetric Method= HDL-C plus, LDL-C plus
kit(Roche, U.S.A)& A}F&3}4 Hitachi 7600-1102.2 =743}

2t FAEA

Ale A= Students t-testE T8t A3 HgkS WAt
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43 1. E2849 2o oA v i E £20 #AH HAE FFAT
MAH 7 5SS FHe AAER ]8T Al 24 Ao

2A, 7124 R 19 77 AARAATFEE W0kg7]E) VS 22 1, 2

MAE FFE 24 Ao
4

(viscous gel)& PA3= 5Ao] o] HMFFEANAE 7|24 & Hojmelal AR A
HeFo] NFs] AastE Aol YEE Ao=m ®maud vt ¢l (Beresford 5, 2000),

A% An ABAAFe] FolHA 1

111

] o= AEHHATFES AdsA &=
Aoz eyt 19 AAGEHe gz Fo Hlste] 4% BSW Fo] oA 32.35kg o =
FostAl S/ o (p<0.05), FAEZA N = A3 FoA7F dEbA eksk

thodrbd o g A2 oy 7hA adldl ot gIFE won, 53 AIHH= A
2o FEFA =4, AYA GACGHH) 2 AF HEH] s 28] odte] Aol 9
kS W=th(Kahl 5, 1995 Quevedo-Corona %, 2000). 53] H]fo] #Hosles =2
=2 prolactin, insulin, glucocorticoids % HAAMETE2E Fo] ow o F A
FTEEE AAAQA AFRACd F8% 4TS FH(Tucker, 1981). HFEHE=2ES
o082 Q2= T3 ¥ THE 7IAIL Yo Al 2 o]z AHFHsl= Qo E=0
of we} o] T2 o] FrtegtH(Swanson 5, 1990). ol g A oA
A(z3]d)o] AT Bk ofe} S Eol v

frote Zlew By gloj(Hou 5, 1997), & A3olA
Aol Z e dE wort AR RS SR AR AR ET o] 9zt

FE2 Bz 49 28 448 Fstqch

-

o 5 o
9 1 MW
® o oy T2
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Table 2-4. Effects of dietary BSW supplementation on DMI, milk yield and
composition in dairy COWS

Variables Treatments”

Control 1%BSW 2%BSW 4%BSW
Cows, n 10 10 10 10
DMI”, keg/d 21.44 22.53 22.25 22.26
Milk yield, kg/d 27.27° 27.33" 29.32" 32.35°
Milk fat, % 3.23 3.45 3.34 3.36
Milk protein, % 3.14 3.13 3.13 3.13
Milk lactose, % 4.88 4.72 4.72 4.72
Total solids, % 12.19 12.33 12.24 12.36
Solid-not-fat, % 8.45 8.48 8.39 8.36

DAl figures represent the mean of 10 cows; dry matter intake; ¥ somatic cell counts
BSR: Brown Seaweed Waste
a,b <0.05
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Ak WstFol= Fig. 2-164 YElidth fALtel W A=A FS F A gAt
ofe & Aol7t gl Aow YEwWth FHS AP TR Al Aot x=At1tel
AAg Aol7b Uetwtth. 5 Al TR A dET
Hat 193kg #Aas wbdHo] A gl o] Hit A 2.23kg S7HE AyHow
T 7 6.20kge] ARFF Aoz FAAQ FoAE UEHUHTHP<0.05). dRbHo®
Aas B9 5 685" Huv el =3 & 1
# 5 (Wilks, 1998). webd tiz== HfF57
FHsts Ul Zow AAQd frEustdds e ey A
Efio] mgE&Ee] H7b7F v RE a9t Ades
AARET TR 2 AR TR A ATl 320%9] HAas B
TolAE 15%9 HAE Ho AAT AolE dEhA frh A=AHHAFE A=
Franklin 5(1999)0] ZZ#/9 4%l Schizochytrium sp.& Z oA FoI5t9S W

lo
o,
B
>
do
oft
rlo
>
%
=
>
>
[2ed
)

uJ
-
lo
4
oX
o
_}L
_Q

lo
et
N
)
fru
o
2
rD:
=)
rlr
it
i)
Ll
i

A FARE ] HEE TP A @S Aem AtrdEn. ¥ S(2004) 0] HAaE o

€3 AFellM mgFAtE dd 800gel H7HF AEAA TN dEFe vAA FN%

S WYk olyE FAAE] SE AT AWE Rausdnh weba] dd 800g
o] BSW 7S 34 deddAddles 93 74 &= Aoz Andr. &
AesES oz HAAS AR gAdez AEGHFd dFS T4 &5
Aoz yerytth. Montserrat¥} Isabel(2001)°] RatsE A 552 vd5 H7bEo]

o
Aol Fv= JFE 4T APl AA AFE7IE B A2 1y
WA 77t 2346193} 236504g9) ARAAFES melor FAWel S )
doz AdAte] A= dEFS AT AP E 9 FAS dEAA TS
Bt @9l sEH MaEEolde FFAQ Aol AR 800g o Mg A
7P AEAFA NS 2 TS VAA B Aew Addn. fuud ke

9 2w A e el el Al 77k 398%9) 3.23%2 elule] Hel GALE 4
5 Hetdd. FEEES Ald T8 A 2Tl A 466%E HER Al THAA
BT} 043% 7k v Aol s 476% % 2.15%2 F7HE 7hA oy EA1%
ol Foak= §1AU Y. SNF(solids—not fat)e] 2 A8 T &5 Al 29 2T

o3
4
ofj
1o

r (

adi}

_69_



M ZbzE 870%<k 8.69%E WERO] Al A2|te] FoAE YERWA ek

Table 2-5. Effects of dietary BSW supplementation on DMI, milk yield and milk
composition in dairy cows

Diets”
Variables Significance
Control BSW
Cows, n 7 7
DMI (kg/d) 21.5%2.42 20.9+2.71 NS
Milk yield, ke/d
Initial 23.0+2.77 25.14#2.56 NS
Final 21.1+3.31 27.312.23 *
Increment(%6) -10.8 11.1 -
Milk fat. %
Initial 3.99+0.10 3.95£0.13 NS
Final 3.93+0.16 3.82+0.21 NS
Increment (%) -2.42 -5.90 -
Milk protein, %
Initial 3.35+0.07 3.28+0.10 NS
Final 3.28+0.11 3.23£0.08 NS
Increment(%6) -2.71 -1.85 -
Milk lactose, %
Initial 4.64%0.10 4.66+0.12 NS
Final 4.73+0.09 4.76+0.06 NS
Increment(%6) 1.92 2.34 -
Solid-not fat, %
Initial 8.69£0.12 8.64+0.18 NS
Final 8.70+0.18 8.69+0.12 NS
Increment (%) 0.08 0.69 -

D" All figures represent the mean of 7 cows*SD
Increment(%) = (Final - Initial )/Finalx100
BSW: Brown seaweed waste
# p<0.05; NS: non significance
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Fig. 2-1. The milk yield curves of experimental Holstein cows.

AAZzF 2 A2 59 FFY Wsh= Table 2-6914 Wetlide. dix=-2 A
AEFE AFNAIA R 16.62% S7HeE vb v G- 7k AAEZF= A IRAA]
wod 53.77% rAaskth % Total IgG, IgGl, IgG2el @S nldzrte] 93-S
w2 ¢k Ao 2 Yelwth Lina$t Hiroo(2003)E 4714t A4 thdF7F Ratsoll A
Zinc®| BioavailabilityS 7N XA ZItt B3 31921 Iwamoto 5(2003)2 & 4ol ¢
3 &3] ¥ Alginate oligomer”} Cytotoxic cytokined #4& A=3ta w3 24X
2 otodw TNF-aE SHeHAlHE A=goal Hiskdlil Kooijman 5 (1996)&
IGF-12 interleukin(IL-2)9] A& HJdtha B stk obeel $f T AME
T Tk Aol A E A7l Oxygen radicalol @A 7] #9 =9 w2
T Ae=d, ol9k (20000 MEF FEE°] Oxygen radical 2AEAH S zZH=vta

(2000)& mn o] Oxygen radical®] FAE A8t Aol &i
2l SOD¢] S F7HAZIvaL Bausqith webs A= WAl Fas IgG
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Table 2-6. Effects of dietary BSW supplementation on somatic cell counts and
Immunoglobulins in Holstein dairy cows

Period(day)
Variables Increment (%)
Day0 Day30 Day60 Day90
Cows, n 7 7 7 7
Somatic cell, x1,000
Control 327 184 235 381 16.6
BSW 216 281 140 100 -53.8
Total IgG, mg/ml
Control 28.0 26.6 27.2 26.9 -3.86
BSW 24.1 24.9 21.2 23.0 -4.46
IgGl, mg/ml
Control 23.4 22.2 20.6 214 -8.69
BSW 19.3 185 15.2 16.9 -12.6
IgG2, mg/ml
Control 225 20.6 195 20.0 -109
BSW 20.0 20.2 15.8 18.0 -10.3

VAl figures represent the mean of 7 cows.
Increment= (Day90 - Day0) / Day90 x 100.
BSW: Brown seaweed waste.

kv

8% 3EE 9 gabEe W

g% 22 9 gapabEe] #slE Table 2-7914 Yetlth €5 GHO g3
=T JgFold 42 AFMAAY 2.33ng/ml# 2.82ng/mIZHE 1.17ng/mlT}
1.07ng/mlZ FHashs Z23E Yehddou HEjatoledl fo] Al Aol 7k Gl H]
r FEFE vAE IGF-19 v%+ A7t 54.8ng/mlz2 AERA =K1
t} 589%% ks WhH thE T 338ng/mlE 49.75%7 4% AE UElgo] EA 7
ol 2= YEFITHP<0.05). IGF-1 & GHell 28] 7lolld EnjEHE 28024
A G EHol A GHeF dAs FRBAE Zhethlee T, 20005 2005).
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Thissen 5(1994) A Lol GHER = S7FE Y Widol AA IGF-19 #
S S7HAI71AL Setw G E el sl wel GH 8419 wizkde] F7hs o
IGF-T19 2H& 7 va Busnh e b fdds=ge o GHS
TFEA A%s Fe A 285 st IGF-19 EvE F7AGa 1
23T (Wolf &, 1989; Tollet &, 1990). olglgt GHOl <3+ IGF-1&4] F7l=
Bl 22 U Ca¥el ke WA BAZE YUk (Schwartz &, 19910 Tollet %,
1995). du¥t¥ oz Cal  HElol=  ZFZ2E9  plasma  membrane©] A |

)
o
o|N

receptor-mediated transmembrane signallingo] #ojd:= A7) 2SS 7P YTt
(Channon¥} Leslie 1990; Tollet 5, 1995; Hadley, 1996). wtetA n|Y ZF c}
Holde I+ Ti9 Ty S7He FEshe] troly Az Aol GHe 4849 ¥l

i)
Ho

B

al

Aikel S7HE S Ao® Alsdn 3 dF T3¢ Tho skv AgTolA 57t
gt ¢ (Table 2-7)& dEtde] 919 A¥E F w3a] 51 o= v &Ko v
e L=Vt AN ERRAY] AR ogHo yEd AR AlRHY o
£ Pattanaik 5(2001)°] AFke] 7] ZAlge] 4Y F9 0.05mgd 0.075mgFEo®

ZTol Hal fFelHew St
st 237 #EE A FAE Aol S T Tue 234 o= Hlfodl=
FEFE Fo T7HE IGF-13 o] d&285 sto] FAMES 70 Aoz A
S¥oh 12U E g xad(highdensity lipoprotein, HDL)& H a2 AgFo] ] 2~ H|
o 27l A
AT 5, 2002). AlE F5 A A2re] HDL-Ce] s 125mg/dl2
o] 116mg/dlel wlsl A vebdeu #o4d& figler LDL-Ce& 9A 717}
34.1mg/d1¥} 31.3mg/dl= FA & 3tol fFAEE AaE yEbdllth TC 3 A g9 o
Z77F 2b7F 252mg/dlt 227Tmg/dl= Aol A A dERE Y AEEE 308
= Ted Tuol w27 S71 235 yetdlsd ol AATe] ZallE dx+ 2o
gusHA sidle Aem FASH ALY AW EHozRE BH Y= S22
T4 leptin® s&=7F Aol A dxzT B @A Uetd(Table 2-7) 4 3] ol &
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Table 2-7. Effects of dietary BSW supplementation on blood cholesterol and

lactation hormones in Holstein dairy cows

Control BSW Significance
DO 2.33 2.82 NS
D90 1.17 1.07 NS
GH(ng/ml) Increament -1.16 -1.75 NS
Increament(%)  -49.8 -62.0 NS
DO 455 51.8 NS
IGF-1 D90 33.8 54.8 *
(ng/ml) Increament -11.7 3.05 *
Increament(%)  -49.8 5.89 *
DO 161 132 NS
D90 165 158 NS
Tolng/dl) - eament 3.94 25.7 NS
Increament(%) 2.45 194 *
DO 512 4.10 NS
D90 5.34 475 NS
Tilug/dl) o eament 0.23 0.65 NS
Increament (%) 4.44 159 *
DO 232 201 NS
D90 228 252 NS
TCmg/dD) | eament -4.14 51.1 NS
Increament (%) -1.79 25.5 *
DO 113 109 NS
HDL-C D90 116 125 NS
(mg/dl) Increament 2.99 16.3 NS
Increament(%) 2.28 15.0 *
DO 334 26.1 NS
LDL-C D90 31.3 34.1 NS
(mg/dl) Increament -2.14 8.00 NS
Increament (%) -6.41 30.6 *
Leptin
D90 441 3.63 NS
(ng/ml)

DAl figures represent the mean of 7 cows.

GH: growth hormone, IGF-1: insulin like growth factor—1.

TC: total cholesterol, HDL-C: high density lipoprotein—cholesterol.
LDL-C: low density lipoprotein—cholesterol.

BSW: Brown seaweed waste.

Increment = Day90 - Day0.

Increment(%) =(Day90 - Day0)/Day90x100.

* p<0.05.
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A3A DS-01FFZE o] 43t Hude AAA SR 2 AR

Shol] ¥t A+

1. A&
ARZFH FEugtilA e s A&, °oF8, AR EE ey d5E Bl
o] &3t sgrom FHitol: HUAAFoR AAE WowA EAZQ Agadom
g8t s Aol Bol dar 9laL, virke] A A(sea vegetable)h= ol F& AHE
S Arw oo g HHE wAZE AvHE FsAHE, 2000). LE v A A 7EA]
AAR o] &H Je ME FHv 70T EHstH, slxF{e] 7hEddl dolA
e 23 240 AlE 7 g f845F
= L 1T Bae %, 2002). %
< MEF TolA M Hee o] Bof fedS FEd shsAde] o= 3§
ZFETS =v0 5, 2003). "2 vt A AHHT w w o] W RSz
R wpthe] WAl S ThE Tl B2 Fio] Hv|ER
7] W ol th(F &, 2004). ¥ 5 (2003)Rtctell #H 7= w o] 2 A we] o
40~60%= F-eluetoll At 14~21RkEo] vid dafeto] #H 7] ¥o] vit; @ @3 w o
of F4AY T& LA dleo] Ha dew mAHT|ES FAE ok Sl A
g8 ol glo] E & dAHAS vEY] "itolgta o #HrEE v
of © FEe tfiido] mHe] F7]ojal offhe] Y, ¥, dES XS A&
o7 o]gHE W Y3} xAo] HlzEte] oy B &8 ¢ Utk m o #H7
2o AAAE(Suzuki %, 1993a; lkegami ¢ Innami, 1990; Suzuki %, 1993b;
Kimura®t Tsuji, 1993)3 T a5ol9 F2A(Alderhold &, 1996, Wiliams$}t
Edyvean, 1997; Costa %, 1996; Chu %, 1996) 5 1¥7171x] A|Fo2% olgd

93 EF hEe] A Ex §71@uEs 2 A7 AFS AR 0§38 F 9
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2. A8 € 949

AE 1. DS-01ZFE ol && v AF Iy ML L A5 e #F I

7} DS-01759] #i%: DS-01+F+ &-2x1HF7](SI-600R, Lab.companion.
KOREA)E ©o]&34 30T, 150rpmo.2 3| A A stdA mgstd o wjdko] A&
d A 2 ol et 2o

DS-01wt FH] -8 A =4 (1L):

A s
ChRinn 250ml
3l <= 750ml
Peptone 5g
Yest extract 1g
Agar’ 15¢g

_%_
o Aw o] DS-01+tol o3 Haidd

A A Control : wjdAvt HF

Treat 1: 5x10cfu/g BSW

Treat 2: 1x10%fu/g BSW

Treat 3: 2x10%fu/g BSW

10, 14, 30, 60

AA= ) x 3 (712F) x 4 () = 7270

BN
=
Y

e
i
=,
J 71} I

BEAEE kg 77k WE v A 9] particle size(AE2}3})e] A3}
d¥A ke W3 (DM, CP, EE, CFS)
HAE AR diFTT, FATT, BUA4 A E
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o AxNAH7ES DS-017 o3 Ha AT

g 717k 6797 (2004 99 £ 2

i
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il

Al Control @ wlFAT HF
Treat 1: 5x10'cfu/g BSW
Treat 20 1x10°%fu/g BSW
Treat 3: 2x10°fu/g BSW
11,2 3 6 12704
S4AH ) x 5 (713k) x 5 (WHES) = 10078
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Ao dAEE dFAZ Bagnd(Table 3-2)& FFEH=E 7Vt in vitro ¥
2AE Ao A TE 2T(0%), 2%, 4%, 6% Y £ Ad
= £ "i3tALE(Table3-1)9F HAxE 27 50:509]
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Table 3-1. Chemical composition of experimental diets(%)

Items Diet
Concentrate Tall fescue

Chemical composition, %

Crude protein 19.00 14.21
Crude fat 3.00 3.47
Crude fiber 20.00 26.16
Crude ash 15.00 6.24
Ca 0.80 0.14
P 0.50 0.02
TDN” 72.50 51.00

"BSW: Brown seaweed waste.
? TDN: Total digestible nutrient.

Table 3-2. Chemical composition of fermented BSWY diets(%).

Diet
Items
Imonth Z2month 3month 6month 12month
Chemical composition” (%, DM basis)

Crude protein 21.07 20.15 19.44 18.08 17.04
Crude fat 3.62 3.33 3.02 2.55 2.11
Crude fiber 10.05 10.88 11.23 13.95 14.95
ADF 30.21 30.25 29.83 31.33 31.33
NDF 24.11 23.05 24.61 26.75 26.75
NFE 32.11 32.44 30.56 27.33 25.72
Crude ash 33.15 33.20 35.75 38.09 40.18
Ca 1.59 1.48 1.55 1.43 1.43
P 0.35 0.36 0.37 0.38 0.38

"BSW: Brown seaweed waste.
2)All values represent the mean of triplicates.

Y. Rumen inoculum 4] ¢} uj b

HjFo] AF&¥ rumen inoculum= ¥F59] cannulae”} 782 Holstein cow = -F
do] AgAz sttt ENketE st 39CTE F A ¥ 2y & By,
$Hb & FA] w39 W EE(rumen content)S ALRYAE AAST] Q& 47

cheeseclothol] o3&} a1 &% 39CE FA st BT o7 b=
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52 COE bubblingd rumen buffer €43 1112 T&& o]Z rumen
inoculum®. & A}-&39th. Rumen buffer &4 McDougal’'s buffer® Al-&3ith
Wz 71 A 025gS 120ml serum bottleo] ¥ 7] Efol Al rumen inoculum 25ml
F9 %3l Bottle & butyl-rubber stopper®t aluminum capl® =& & 39CE
J% -2 wH7] (SI-600R, Lab.companion. KOREA)o A 120rpmCe. & L HF3H A
v Fat ol om mlFAIZEE 3, 6, 9, 12, 24P o2 SFQiTh Zb Ml FAZto] Eub i
ol S A8 82 A FH 3 rumen parameter$! pH, dEuYole] Aiw

52 AUAAPAEES BAste] no iR e] Mgyl way e Bohseh
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Ao o] & 7| 2AR 9 A FAEY FE TS AOAC(1995)9] Wil whet
Ae, 2a9d, dqHEFEE, 2302, 29 2 9 FFE 483, ADF(acid
detergent fiber)¢} NDF(neutral detergent fiber):= Van Soest 5(1991)¢] o u}
2 BEA3d vk S z+ widE 2 pH meter(inoLab pH Levell, Germany)Z
Agake] pHE Z4F ¥ Ammonia-N %482 W FES 4CoA 3000rpme 2 15
=3 94 EeEstd ASAE EA4A kA -20Tel Baste] ARkl o
VFA(volatile fatty acid)®48-2 & 25% HPO3;2 4:19 H| &2 H7}ste] 4T
ol A 3,000rpmo. & 1587+ A4 S B Al A 72T Baste]
AL&3FA T Ammonia-Ne| #2418 Chaney$ Marbach(1962)¢] el whel phenol
T alkaliE s@o= WAMAIZ] F spectrophotometer(Optizen 1142H, MECASYS
CO., LTD, KOREA)E °] &34 630nmollA FH =5 FAste] ALlstsivh. 324
A AR Erwing (1961)¢] ¥Hol wel gas chromatography (VARIAN CP-3800)9]

FYste] EAsA Y. A HAFEA o] AFEE columne fused silica capillary

s

o~

_|_,

>,
M
Auh
ol
O
s
ox
ol

column(30mx0.32mm, 0.5¢m film thichness, HP Innowax)¢|%11, detector=
FID(flame ionization detector)e]ith. W AE 9% HAN= A&dista o3 o

s} m gz 9o o)t WAt
2. EAEA

E Ao dojx A= SAS package program(2000, release. 8.1 version)S ©] &

sto] EA 239 e GLM(general linear model) procedure®] Duncan T 74 ol
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ol Al 73te] el (p 0.05)S AT A HSteel?t Tarrie, 1980).

A¥ 1. DS-01ZFFE o3 mg9 AFZ Wy /AL 2 53 B A7

Table 3-3& DS-01¢F9] HE=ZF HE 7|tel] W& DS-01wFol o #Hn S
°of BAH=E TaAVAS 28 mm AE ol&sto] THstA L @ v gYAr

£& Z74elo] YEpl A%l th Table3 3014 e 23} o] u]ele] DS-01
FFE AUF AYT RRAA xTol vl T BARPESL UARE FolE n
o, 53] 2x10%cfu/ge] #FE W7 treat 304 tETo] Hated Holu Ee)
9wtk obel treat 39 WE/MN FFh WHFL 2AF Ao table 34
of tehiith A3E ww 2Es AGPel wteh @M o] wopgort, vy
9% Catt PO FEe Za¥A Qovh obed AR FIAFE EAF table
3-5~69) Aol DS-0LAZTAA A7k dzTol vlshe] s Fas
gzl AFFst 10wel 4 AEE A dite] §9% FAHeR Y A
ARSI, DS-014TAA 109 olshdE® AL DS-01EF7} gl
Qee AR ANST ek obve ARE AT S QAT BEY
%ok L WAE Bate] PFT ATIAE DS-01ATF PN AL ool whe o
WA g whE glET AR v Ag Rl mE ofAs wAgel el
o} Mste] @3 Aol v]ege] Egro] YrEeglov FAE

ohatelrh. @Al olSol o wEol H4Q) olmAEA L wulEe dF AAE
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Table 3-3. Degradation of BSW with different DS-01 after day 14, 30 and

60 "

Degradation (%)* Control Treat 1 Treat 2 Treat 3
Day 14 55.25 69.55 55.79 66.70
Day 30 54.49 78.49 67.75 82.89
Day 60 91.89 94.85 96.34 97.09

DAl values represent the mean of 6 samples;
Y (Total paticle-2.8mm passed particles)/total particle

Table 3-4. Change in chemical composition of the BSW(dry) in treat 3 during

the fermentation periods.

Items

Day 0

Day 30

Day 60

Crude protein

Acid detergent fiber
Neutral detergent fiber
Non-fibrous carbohydrateZ)
Ether extract

Crude ash

Ca

P

11.45
12.62
21.33
21.57
1.62
38.03
0.95
0.48

0.54

Chemical composition” (%, DM basis)

8.46
12.60
25.56
28.55

1.54
35.71
0.95
0.46

VALl values represent the mean of triplicates; Y value calculated as follows: 100 - (crude protein +
neutral detergent fiber + ether extract + crude ash).

—— "
4

| —

— 3

-L,:' e P - e - ~

1 puB00 kU ID@E4 DOOT 01 ER AFE

Figure3-1. DS-01¢F ¥ 19 Aol &3t agarvl#] =AY
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Figure3-2. DS-01# 9] 2]3k nu] o] EajaLz

Table 3-5. Effect of DS-01 supplementation in BSW(dry) on microbial
contamination after 60 days.

Treatme MATESR  FAwe I
0157: Sal. Stap. L. Entero. Camp. Cl.
nt CFU/ml  CFU/ml 17
Control ND 1.0E+ 08 - - - - - - -
ND 1.2E+08 - - - - + - -
Treat 1 ND 1.3E+07 - - - - - - -
ND 1.8E+06 - - - - + - -
Treat 2 ND 3.7E+ 06 - - - - - - -
ND 6.4E+ 05 - - - - + - -
Treat 3 ND 2.1E+ 04 - - - - + - -
ND 3.9E+ 05 - - - - - - -
ND : non-detection, +: detection, —non-detection
Sal : Amdg, Stap | EE=ATI, L : =g o},
Entero : &1, Camp : 72 24y, ClL : F22E8Y$
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Table 3-6. Effect of DS-01 supplementation in BSW(Fresh) on microbial
contamination.

g A
N A

Sal. Stap. L. Entero. Camp. Cl.
0157:H7

Treatment
CFU/ml  CFU/ml

Control 5.36E+04 9.8E+06 - - - - - - -
ND 3.4E+ 06 - - - - - - -
Treat 1 1.8E+03 2.8E+06 - - - - - - -
30 ND 1.3E+ 06 - - - - - - -
Treat 2 9.0E+02 3.6E+06 - - - - - - -
ND 6.2E+ 06 - - - - - - -
Treat 3 7.1E+05 8.4E+06 - - - - - - -
eree et 40EY 02 L BAEF 00 T T T T e
Control 7.9E+04 2.4E+06 - - - - +
1.2E+06 9.3E+06 - - - - +
Treat 1 1.2E+06 3.9E+06 - - - - +
3.8E+05 4.1E+06 - - - - +
Treat 2 3.0E+06 9.5E+06 - - - - + - -
n
+
+

60

2.1E+06 2.4E+07 - - - -

Treat 3 6.4E+04 2.9E+06 - - - -

.......................... L 08 R O e T e T T T T
Control 9.3E+04 2.3E+05 - - - - +
1.2E+05 2.7E+05 - - - - +
Treat 1 7.9E+04 6.3E+05 - - - - +

90 1.6E+04 3.5E+05 - - - - + - -
Treat 2 1.3E+05 0.3E+06 - - - - +
7.2E+03 2.3E+05 - - - - +
Treat 3 6.4E+04 1.2E+06 - - - - +
4

5.0E+05 1.1E+06 - - - -

15 Treat 3 ©5.9E+01 4.5E+06 - - - - + Z -
30% Treat 3 4.5E+00 1.6E+06 - - - - + - -
180

. Treat 3 4.5E+00 1.6E+06 - - - - + - -
360

. Treat 3 0.0E+00 1.3E+06 - - - - + - -

ND : non-detection, +: detection, —non-detection

Sal @ Ardg Stap @ ZEATI, L : g2zH=Hgo},
Entero : 3, Camp @ 78E 24}, CL: ZF22EdY%

w82 2x10%fu/g B EF T
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Table 3-7. Chemical composition of fermented BSWY diets(%).

Items Diet
1month Z2month 3month 6month 12month
Chemical composition”(%, DM basis)
Crude protein 21.07 20.15 19.44 18.08 17.04
Crude fat 3.62 3.33 3.02 2.55 2.11
Crude fiber 10.05 10.88 11.23 13.95 14.95
ADF 30.21 30.25 29.83 31.33 31.33
NDF 24.11 23.05 24.61 26.75 26.75
NFE 32.11 32.44 30.56 27.33 25.72
Crude ash 33.15 33.20 35.75 38.09 40.18
Ca 1.59 1.48 1.55 1.43 1.43
P 0.35 0.36 0.37 0.38 0.38

"BSW: Brown seaweed waste.
2)All values represent the mean of triplicates.

A 2. 2Evrg 2HE HAAE W NFe TEAHLEAL

¢8R ZARE L1E u§e VAR A nAERS] ngRAE
S in vitro MFFA A FFEO, 2, 4, 6)Z H7MRS uf vEESY HEEHS A
Slo] HFE=EEo| 5 nAERAE odokd sFx=2 Hr}sledtl. Table 3-8~12
< 247 dE N, 270, 30, 60, 1270 v S ARk RS W kS

pHS} hmuolel Aael A @S ebdl Aol

BN

-

7b. ¥k 9l pHel dig 93¢

HEE9Y] A4 pHE 6.0-6.3°]31(°] &, 2001), "FF9Iul A f4s] 2 glofe
HA pHE 6.0~68%2A4 6.00]5t=2 srobA™ A nAdE] FAaFo
st MAES] AdE 9 dFEso] AT HHutjens, 1995). W59 p
o7 7hso] AHE AbR FYA 24, oA, AR E94Q ¥
s olel ZHAel ofs] S o 2 FoA FEH Aol M & < F
Aoz dHA o (Bargo 5, 2001, Holden 5, 1994, Rearte®} Santini, 1993)
FAWANA AR g Ea= w9 Wl pHE AdAA mAEe] HAAsHE
Atg e Bawrl "dojnm(Grant®t Mertens, 1992)% 3t Jasaitis S(1987)& Al

Fol e Es 2IW Mol $F5UF AL A dvkn wushgnh

s

rr

o =
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W29 pHol o3k d3S Table 3-8~12014 YelAch. Za 17§19 29
& 9AIZEe A 6% WG EE HIF7F B A Frel vlste] =& pHE YENE A

o] ARew LF 24X 7oA BE wawd HIbrE diE2TF9 6335 =& pH
e THp €0.05). HE2HEe A HE 327N 6%BSWH L7 6922 o)
Tob 2%, 4% BSW H7FFRET =2 A E(p=0.0540)S YEFR o dFIA] 7o) A
=77} 651 2% BSW7F 650, 4% BSW7F 647, 6%BSW7F 65005 thA] = H]
 A¥ds yERd ofel TE 6, 12, 24Xl M = g RaHE HUME gz R
A dEtwth 2E 3L v g IR 3AFA tixT, 2% BSW, 4%
BSW, 6% BSW7} Z+7F 655, 659, 658, 6552 W79 6% BSW7F & F3 e
pH#tS UEWAL 2% BSWeF 4%BSW7F BF A 2] el B8] oft =7 vyttt 2
6A17Fol = BT, 2% BSW, 4% BSW, 6% BSW7H2tz: 645, 6.44, 6.44, 6.44%
ALl e FFo pHS el oy HE 9A b= vdH s H7kate] pH7F
o3y dETrEt e A vEhdon Bg 12430 244 e A = o A<

fr kN Nlﬂl

x

A 0.09)A%E BolFedr. TR e7hd ¥ 2E 1d ¥ v gRAks o] &3 A Y
A& WF A7 6A 7= Az AR A 232 et A8 f

1o
_>|~1_1‘
1
15
N
2
i3
fol
@

I 12X 3 R 24X ol M= 28 EEr Y M Ee]

HE=THY we pHEbs WEkd L vk #5(2004)¢] v

L el MAE FEFS ZAE AlFolA WY ES A EF AR (total mixed

ration): ZHr--8& WFALE =730 3tS W FFAIRE S HlFo] Eof pHO w43

Aatdds Bou & AFdd s pHY W7k vud ket glown o= wjg7]
5 EHAF=505002 a7l vERhG ARE AR €T Piya

A7V} in vitro WS P A=

=
T VA= dEFE AR AldelM S BE VIER sle 9 pHWE

W) wE dEYote) Ao W 9

WZg) otmuole]l Aol o dFE Table 3-8~12614 EUIRIT. w39lu)
AR E GRUele YREe AR wude] B AR dAE L o5
WE mARe] Aol Bad A2 FHehe AR Gud Ao A
bR olF Agom oldste] £FERe] WaR st g ofnnite FF
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s, A Ee] AdE dEYolE AUE FYAI7I7] fdlAe S o dyA
= a2 3t (Hoover?t Stokes, 1991). AlZ ez o] HEajz AAH <o

¥} Sniffen, 1984). ¥FF9IU] R Yol AihwsLdA= EE 17
G AT A E wau gL dETFe] HlE B vE 5 dERT, 2%BSW,
4%BSW, 6%BSW7F 7}7} 371, 4.60, 453, 4.28mg/dl= YHEFSETH #W5(2004) 9] A&

Asbe vlo gl EAe e BulRe wEgolA HmA Ba7h A ol

Ui glom veha, 53 gzl v el ¥ thk ke o
wuebt AYHATE wash AXE Aotk wE AW vGRAE Hrke] 7
MR A7, 643K, 97, 124N E Y TEe] 28d dETRG B o

Eyote] A4 wE dUEUlen 2E 24Xt 4%BSWE Al9F 7] A
oA tzg Bop e dRYoly A FEE UeWa 53 dA 2av|ikEet
62%BSWH 2] 77} & 3A 73 244 7kell A B A gl vlste] WA UEtve A
o] gtk & /ML 671L PARAE HIte] A9 TEAIA A 244 1A
A71ZE e Azl fAE R Yole] Ha S 2o FAHA FoIAE e
WA ekskth B E 19 A9 9A17T 1247t A BE g v I " oL 2T
HlE] frejH o E=2(p €0.05) dEUH i FEE YERW I 7]E AlZkdel A=
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Table 3-8. Effects of dietary supplementation fermented BSW(lmonth) on in vitro
pH and ammonia-N concentration.

Incubation Treatments’ SEM? b value

time(h) Control ~ BSW 2% BSW 4% BSW 6%
pH

3 6.93 6.92 6.92 6.91 0.008  0.9280

6.69 6.72 6.72 6.70 0.011  0.9485

9 6.57" 6.56" 6.56" 6.60° 0.007  0.0619

12 6.44 6.46 6.46 6.47 0.006 05697

24 6.33 6.34° 6.35% 6.35" 0.003  0.0206

NH;-N(mg/d¢)

3 3.71 4.60 453 4.28 0254 06751

6 491° 2.79" 3.35" 3.25" 0294  0.0373

9 497 4.02 422 4.28 0.367  0.8776

12 6.19° 551 557" 4.67° 0.278  0.2066

24 14.36 12.67 14.54 14.37 0521 05731

2) 3) a b

DALl values represent the mean of triplicates; standard error of mean; means in the same

row with different superscripts differ(p<0.05).

Table 3-9. Effects of dietary supplementation fermented BSW(2month) on in vitro
pH and ammonia-N concentration.

Incubation Treatments’ SEM?  p value
time(h) Control BSW 2% BSW 4% BSW 6%
pH
3 6.79" 6.79" 6.76" 6.92° 0.023 0.0540
6 6.56 6.68 6.60 6.64 0.021 0.2947
9 6.51 6.50 6.47 6.50 0.008 0.2876
12 6.34 6.36 6.36 6.41 0.014 0.4112
24 6.19 6.23 6.21 6.22 0.009 0.5212
NH;-N(mg/d)
3 6.24 5.23% 5.68" 431" 0299  0.0765
6 6.33 5.47 5.06 423 0343  0.2759
9 7.19 6.33 7.44 4.25 0634 02797
12 10.10 9.84 8.89 7.83 0831  0.8367
24 1844  18.08" 20.46" 13.45" 1194 0.1075
U All values represent the mean of triplicates; ? standard error of mean; © ® ® means in the same

row with different superscripts differ(p<0.05).
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Table 3-10. Effects of dietary supplementation fermented BSW(3month) on in
vitro pH and ammonia-N concentration.

Incubation Treatments’ SEM? b value

time(h) Control ~ BSW 2% BSW 4% BSW 6%
pH

3 6.55 6.59 6.58 6.55 0.009  0.4623

6.45 6.44 6.44 6.44 0.008  0.7344

9 6.34° 6.33" 6.31° 6.34 0.005  0.0907

12 6.30° 6.28% 6.26" 6.26" 0.007  0.0257

24 6.13 6.10° 6.09° 6.05" 0.009  0.0163

NH;-N(mg/d¢)

3 791 7.76 8.44 7.63 0.194 05024

6 6.77 797 8.58 7.87 0.287  0.2156

9 9.38 9.53 10.08 9.40 0.282  0.8796

12 11.15 11.54 12.17 11.85 0336  0.8313

24 26.47 27.02 26.80 29.50 0.792 06473

2) 3) a b

DALl values represent the mean of triplicates; standard error of mean; means in the same

row with different superscripts differ(p<0.05).

Table 3-11. Effects of dietary supplementation fermented BSW(6month) on in
vitro pH and ammonia-N concentration.

Incubation Treatments’’ SEM?  p value
time(h) Control  BSW 2% BSW 4% BSW 6%
pH
3 6.55 6.56 6.56 6.55 0012  0.7726
6 6.45 6.44 6.45 6.44 0.009  0.1953
9 6.347 6.27" 6.29% 6.34° 0.006  0.1660
12 6.30 6.21 6.20 6.26 0.005  0.2794
24 6.13 6.13 6.09 6.05 0.008  0.1823
NH;-N(mg/d)
3 6.44 6.97 5.28 6.18 0312 0.3906
6 6.08 5.87 497 5.52 0.303  0.7032
9 8.30 7.69 767 6.92 0413 0.7528
12 10.06 8.35 9.71 10.16 0536  0.7430
24 21.30 1852 19.59 17.77 0.721  0.4520

3) a b

1 - L2 . .
' All values represent the mean of triplicates; ' standard error of mean; means in the same

row with different superscripts differ(p<0.05).
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Table 3-12. Effects of dietary supplementation fermented BSW(12month) on in
vitro pH and ammonia-N concentration.

Incubation Treatments SEM?  p value
time(h) Control BSW 2% BSW 4% BSW 6%
pH
3 6.68 6.64 6.65 6.63 0.009  0.3202
6.51° 6.45" 6.48" 6.47" 0.008  0.0360
9 6.36 6.34 6.37% 6.37 0.005  0.0562
12 6.25 6.27 6.26 6.28 0.005  0.3084
24 6.16 6.13" 6.15" 6.13" 0.005  0.0527
NH3;-N(mg/d¢)
3 4.84 4.71° 717 4.47° 0.428  0.0656
6 4.67° 4.84 7.79% 897 0.708  0.0557
9 5.66° 712 6.93" 897° 0.383  0.0027
12 8.26" 12.49° 12.34° 12.17° 0574  0.0018
24 23.27 27.13 27.67 25.52 1.044 05930

2) 3) a b

DALl values represent the mean of triplicates; standard error of mean; means in the same

row with different superscripts differ(p<0.05).
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= o] 832 (Bryant, 1973), starch, pectin, sugar =< TAstE U
ZA BFIE BuAES uAEA dWMESdHS $8 ammonia, amino acids,
peptidesE ©]&3tt}(Russell 5, 1992). B 724 &3 E2 Q59 YolA me &
T2 FalEa, v vAEAGS % dyAE FFeti(e] S, 2001). HE-E

ZEAEE Y starch® &-58ta, 7 HY7F 581775.7%2 WYl vt B
H ¥} dth.(Herrera-Saldana 5, 1990). WFF=9U &4 A ¥ H(branched-chain fatty
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Jm
.1

2l 2] o}n] = 2F(leucine, isoleucine ¥ valine)©] T A Eo] 2
H o] WHEY nAEo] EAon| eabs A SRS BHAE
et gtk Afaddl nAdESd dFEs AFste] 954
% &S ok T, 2004).
modo] thaF gfEo] dE U alginic acid, fucoidan, laminaran 5 384
3

B2 EA8taL 1 % alginic acide #x}sFo] 5u20uke] a2}

i

A2 A D-mannuronic acid<} L-guluronic acid9] ol AT H
(heteropolysaccharide) & o] Fo 4 Y o] n9S Eghst 227/ AxEH o
RES 2}A 3 (Beresford 5, 2000; Klinkenberg 5, 2001), BF3Z &0 s F x4
SrstE A Zgoto] w9 mAdEdd o WEvE oy S5
A& F3F3HGreenwood 5, 1983a; Greenwood 5, 1983b; Beresford %, 1999).
LRtz H7b7E whEel W A ALY FEedl M A= @2 Table
3-13~17°1A4 vetdieh wE URYE vgRAEe A9 4, 6%BSW H7H7F 6417k
o] 4 Iso-butyrate®} valerate®] %7} #A A Z7Hp <0.05)38t= $AS LeERg 1L
Iso-valerate”} S 718t 4S dEld 9, 71El AddielA 57438k acetate,
propionate, buryrate®] FE=& A 3tel] AR A3 E YERWT 2a 2 vy
2HE A9 2, A%BSW HI7F7F 9AIZEl A acetate®} butyrate®] %71 6% BSW
A7bell s AAsHA F7Hp €0.05)8t= FS WEtW L valerateZt F7bete &
A yekd 9, 71 Aol A= =A%k propionate, iso-buryrate, ilso—-valerate2]
T AEztel] fAbek A9E YEPUTE 53] 6%BSW H7b 7F o] SAH A
FoEE Al Ftel vla] fFoHow AA veve BdFS Bided 22 Ao ¢
ot A49 w7 8 Aggru WA yehd Aaet ARAA & o 23 F
Zsto] oaf FEAd AUAba bRuYote] Ao FAE VAR Jom AlmHEU
A o2 ATk A total volatile fatty acid®]l =% SA A F22Hp €0.05)=
Ueblith &g 3/ nARAEe] A9 2 A%BSW H7F7F 9AIZFl A acetate 2t
butyrate®] FE7F 6% BSW H7bgo] wvls] XA S7Hp €0.09)3H= A4S o
Bl 3L valerateZ} S7FeteE S YERd 9, 71EF AZHOiel A S S propionate,
iso-buryrate, iso-valerate® FE+v HZ el F/AE AFME Ut 59
62%BSW H7b 2 &5 SA42437F 8 ATl vs Fodoez AAP 0.05)
Uetus 43S Bded 22 Ao dhEYoly dAe] F=7F B ARy
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A yebd Aabel AZRAA B oo 2E Fx3bd o& 3wAl A aky okryol
Atgdt, AxH o g 9A| 7k A total volatile

W Ao pirE AL Aow
3 fol2Hp 0.05)8 eI BE 6719 o RatEe)
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A 4, 6%BSW H7FE7F 9A zkol A iso-butyrate, iso-valerate’} & A &FA 7 A
I butyrate, valerate= #AAadle AES Holv 999 AF}E YEIWAFRE E
Wi 71eF AZbdol = A e ztel]l AR AI3tE debilth 2E 12709 v g RAkE
o] A% iso-butyratew= EE LIV IEAE I 3AFAAM = FUtel e AT
= Holtk 6A g el A= FAIAR fFo A7 A <0.05) EE vAREAFE HIF
7} =7Fskgdth. butyrates=  6A1%FE 9A Tl F7bskE AEE UEW o
iso-valerater RE WEW AL HI7L7F 3A1 7T 6A) 7ol A R TR T f] A
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Table 3-13. Effects of dietary supplementation fermented BSW(1month)on in vitro
VFA production.

Incubation Treatments" 9)
time(h) Control  BSW 2% BSW 4% BSW 6% oM p value
-——— Acetate, mM ———-—
3 39.76 5 39.61b 41.17 41.26 0.700 0.8541
6 46.02" 43.48 48.90% 48.34% 0.804 0.0561
9 48.80 48.76 50.08 4792 0.546 0.6299
12 60.21 57.45 57.21 59.04 1.230 0.8548
24 68.54 65.65 69.27 66.98 0.848 0.4953
—--—- Propionate, mM ----—
3 10.77, 10.80 10.73 11.35 0.230 0.8452
6 12.07 12.17°% 13.05° 12.60% 0.156 0.1416
9 14.70 14.82 14.67 14.43 0.157 0.8747
12 1791 12.20 17.23 18.55 1.392 0.3404
24 21.55 21.63 20.79 21.00 0.272 0.7434
-——— [so-butyrate, mM --——-—
3 0.59 5 0.63b 0.64 0.68 0.021 0.6764
6 0.65; 0.59° 0.71° 0.72“b 0.019 0.0251
9 0.65 0.67° 0.74* 0.66 0.015 0.1024
12 0.92 0.82 0.83 0.87 0.032 0.7279
24 1.28 1.22 1.31 1.26 0.024 0.6627
-——- Butyrate, mM —-—-
3 467 5 4.54b 497 4.73 0.126 0.8160
6 6.15ab 2.24° 6.37% 6.453 0.191 0.0979
9 6.44% 6.47° 7.00° 6.23 0.118 0.1441
12 8.76 7.72 7.77 8.05 0.272 0.5720
24 9.79 9.23 9.90 6.43 0.732 0.3612
--—— iso—Valerate, mM ----
3 0.77 0.79, 0.85 0.87 0.025 0.5254
6 0.83]"; 0.76. . 0.92° O.96f"b 0.029 0.0539
9 0.82 0.84° 0.94* 0.85" 0.020 0.1698
12 1.28 1.07 1.09 1.17 0.055 0.5764
24 1.97 1.83 2.05 1.96 0.051 0.6057
—-——— valerate, mM --—-
3 0.54 0.52 0.60 0.51 0.019 0.4709
6 0.67¢‘b 0.59h 0.70° 0.72; 0.018 0.0401
9 0.69° 0.69° 0.74* 0.65 0.014 0.1615
12 0.97 0.85 0.85 0.87 0.033 0.6144
24 0.17 1.96 1.27 1.22 0.021 0.5884
—-——- Total volatile fatty acids, mM —--—-
3 57.10 5 56.89b 58.97 59.40 1.087 0.8821
6 66.39" 62.83 70.66% 69.78% 1.151 0.0528
9 72.09 72.24 74.18 70.75 0.789 0.5361
12 90.06 80.12 84.98 88.54 2.495 0.4693
24 104.40 100.76 104.59 98.85 1.390 0.5233

VALl values represent the mean of triplicates; 2

row with different superscripts differ(p<0.05).

3) a b

standard error of mean; means in the same
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Table 3-14. Effects of dietary supplementation fermented BSW(2month)on in vitro
VFA production.

Incubation Treatments" 2
time(h) Control  BSW 2% BSW 4% BSW 6% oM p value
-——— Acetate, mM -————
3 41.82 38.39 44.32 41.25 1.133 0.3098
6 48.00 51.71 52.71 48.27b 1.540 0.7182
9 58.78° 60.69° 60.14% 52.65 1.178 0.0428
12 61.96 63.60 61.01 59.66 1.870 0.9066
24 75.42 71.41 73.03 66.54 1.875 0.3040
--—-- Propionate, mM —----
3 11.21 10.40 12.23 12.01 0.416 0.3341
6 12.83 15.18 15.40 14.57 0.561 0.4313
9 17.38 18.42 17.85 16.96 0.274 0.3227
12 17.90 19.59 19.20 20.13 0.473 0.4810
24 23.68 22.02 22.18 21.44 0.483 0.3538
-——— (so-butyrate, mM --——-
3 1.5 0.57 0.64 0.60 0.021 0.5195
6 0.67 0.69 0.72 0.65, 0.030 09112
9 0.84° 0.90° 0.89° 0.70 0.030 0.0736
12 0.99 0.98 0.88 0.84 0.073 0.8320
24 1.45 1.36 1.46 1.1 0.076 0.2442
—-——- Butyrate, mM --——-
3 5.52 4.62 5.97 476 0.267 0.2027
6 7.17 6.85 7.17 5.80b 0.355 0.6130
9 9.60" 9.24% 9.61° 6.90 0.397 0.0328
12 10.37 9.54 9.17 7.97 0.691 0.6379
24 12.46 11.81 12.12 9.89 0.575 0.1812
-——- i(so—valerate, mM --——-
3 0.70 0.60 0.79 0.68 0.034 0.2330
6 0'82«13 0.83,b 0.84, 0.71b 0.042 0.7994
9 1.10° 1.11° 1.18* 0.82 0.054 0.1155
12 1.40 1.30 1.14 0.98 0.137 0.6856
24 2.28 2.10 2.29 1.62 0.153 0.2177
—-—-—— valerate, mM --—-
3 0.59 0.48 0.63 0.46 0.035 0.2686
6 0.74 0.71 0.74 0.61 0.036 0.6661
9 0.94° 0.94° 0.96 0.70 0.038 0.0566
12 1.09 1.01 0.95 0.84 0.081 0.7135
24 1.54 1.42 151 1.18 0.081 0.2250
———- Total volatile fatty acids, mM —-——-—
3 60.40 55.06 64.59 69.75 1.846 0.3207
6 70.23 75.98 77.56 7061 2.468 0.7340
9 88.64° 91.30° 90.62° 78.75 1.852 0.0409
12 93.71 96.03 92.35 90.42 3.145 0.9395
24 116.83 110.12 112.58 101.79 3.191 0.28%9

VALl values represent the mean of triplicates; 2

row with different superscripts differ(p<0.05).

3) a b

standard error of mean; means in the same
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Table 3-15. Effects of dietary supplementation fermented BSW(3month)on in vitro
VFA production.

Incubation Treatments" 9)
time(h) Control  BSW 2% BSW 4% BSW 6% oM p value
-——— Acetate, mM ———-—
3 55.01b 52.01 53.68 50.95 0.757 0.3641
6 53.62 59.21% 59.45% 59.59% 0.933 0.0348
9 63.69 5 62.87b 63.12 62.42 0.522 0.8977
12 64.96" 64.60 68.50" 68.82% 0.725 0.0707
24 75.71 81.04 79.56 79.67 0.876 0.2024
—--—- Propionate, mM ----—
3 15.36, 14.31 14.46 14.04 0.231 0.2109
6 15.20 16.58% 16.73% 16.94% 0.227 0.0084
9 18.19 18.17 18.05 18.29 0.132 0.9641
12 18.98 19.04 19.93 20.32 0.261 0.2486
24 22.56 24.15 23.84 23.72 0.309 0.2449
-——- [so-butyrate, mM --——-—
3 0.69b 0.69. 0.70 0.66 0.008 0.3867
6 0.68 0.77° 0.77% 0.79° 0.017 0.1002
9 0.83,b 0.84b 0.85, 0.80. 0.012 0.5779
12 0.92° 0.88 0.96" 0.98" 0.014 0.0389
24 1.38 1.51 1.49 1.51 0.029 0.4595
-——- Butyrate, mM —-—-
3 8.05b 774 8.05 751 0.109 0.2468
6 8.48 9.60" 9.62° 9.60? 0.202 0.0899
9 10.29 10.22 10.42 10.05 0.132 0.8352
12 10.72 10.46 11.50 11.52 0.187 0.1229
24 12.80 14.26 13.97 13.99 0.283 0.3754
-—--- [so-valerate, mM ----
3 0.89, 0.87 0.89 0.83 0.012 0.4025
6 0.87 1.00° 0.99% 1.01° 0.024 0.0882
9 1.11 1.10 1.13 1.04 0.019 0.4956
12 1.30 1.23 1.36 1.37 0.023 0.2003
24 2.24 2.48 2.44 2.50 0.060 0.5455
—-——— valerate, mM --—-
3 0.87b 0.83. 0.86. 0.81 0.012 0.2495
6 0.87 0.99° 0.99" 0.99° 0.019 0.0813
9 1.06 1.05 1.06 1.02 0.014 0.8255
12 1.14 1.11 1.20 1.22 0.019 0.1662
24 1.57 1.73 1.71 1.72 0.032 0.3718
—-——- Total volatile fatty acids, mM —--—-
3 80.88b 76.45 78.65 74.80 1.087 0.3155
6 79.73 38.15° 88.55% 88.91% 1.402 0.0324
9 95.17 5 94.25 94.63 5 93.62 0.798 0.9448
12 98.02" 97.32° 103.44° 104.23° 1.188 0.0932
24 116.27 125.17 123.03 123.11 1.503 0.2137

VALl values represent the mean of triplicates; 2

row with different superscripts differ(p<0.05).

3) a b

standard error of mean; means in the same
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Table 3-16. Effects of dietary supplementation fermented BSW(6month)on in vitro
VFA production.

Incubation Treatments" 9)
time(h) Control  BSW 2% BSW 4% BSW 6% oM p value
-——— Acetate, mM ———-—
3 49.37 47.95 45.89 49.44 0.942 0.5720
6 56.22 53.97 53.56 56.13 0.760 0.5507
9 61.38 60.76 56.23 59.51 0.892 0.2118
12 62.96 62.47 63.60 66.13 1.072 0.7482
24 75.73 78.01 79.56 79.60 0.876 0.2124
—--—- Propionate, mM ----—
3 13.19 12.95 12.18 13.21 0.235 0.4351
6 14.99 14.67 14.80 15.09 0.182 0.9068
9 16.71 16.66 15.34 16.61 0.298 0.4255
12 17.27 17.52 17.48 18.20 0.189 0.4196
24 22.60 24.15 23.84 23.33 0.309 0.2515
-——- [so-butyrate, mM --——-—
3 X 0.62 0.58 0.64 0.018 0.3413
6 0.73 0.67 0.6, 0.73, 0.018 0.3186
9 0.86" 0.85° 0.75 0.75 0.017 0.0071
12 0.88 0.85 0.87 0.94 0.029 0.7962
24 1.38 1.53 1.49 1 0.029 0.4987
-——- Butyrate, mM —-—-
3 7.71 7.39 6.95 7.28 0.187 0.5131
6 9.63 8.74 8.50b 9.55 5 0.213 0.1886
9 10.75° 10.65 9.48 9.80° 0.208 0.0774
12 10.57 10.30 10.87 11.31 0.276 0.7463
24 12.08 14.22 13.97 13.99 0.283 0.3795
-—--— [so-valerate, mM ----
3 0.86 081 076, 0.83 0.024 0.5312
6 0.97f’b O.85f"b 0.79b i 0.95° 0.028 0.0993
9 1.20° 1.17° 1.01™ 0.98° 0.034 0.0412
12 1.28 1.18 1.23 1.32 0.048 0.8394
24 2.24 2.33 2.44 2.50 0.060 0.5152
—-——— valerate, mM --—-
3 0.79 0.75 0.70 0.71 0.017 0.2328
6 0.91 0.83 0.82, 092 0.020 0.1820
9 1.05° 1.06" 0.93 0.95° 0.022 0.0597
12 1.08 1.05 1.08 1.14 0.030 0.8296
24 5.69 1.73 1.71 1.72 0.032 03654
—-——- Total volatile fatty acids, mM —--—-
3 7257 70.48 67.05 72.11 1.401 0.5490
6 83.45 79.73 79.11 83.55 1.190 0.5090
9 91.95 91.15 83.77 88.58 1.380 0.1847
12 94.03 93.37 95.13 99.06 1.614 0.7258
24 119.20 121.97 123.01 122.65 1.503 0.2213

VALl values represent the mean of triplicates; 2

row with different superscripts differ(p<0.05).

3) a b

standard error of mean; means in the same
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Table 3-17. Effects of dietary supplementation fermented BSW(12month)on in
vitro VFA production.

Incubation Treatments' 9)
time(h) Control BSW 2% BSW 4% BSW 6% °~PM p value
-——— Acetate, mM ———-—
3 49.87, 50.35 50.70. 5157 0426 06712
6 57.06 61.90° 53.81° 59.34° 0739  0.1891
24 75.42 71.41 73.03 66.54 1.875  0.3040
—--—- Propionate, mM ----—
3 13.56 13.91 13.96 13.99 0.137  0.7437
6 16.07 17.46 16.75 16.74 0.230  0.2631
pooobm o B B8 B e o
24 23.68 22.02 2218 21.44 0.483  0.3538
-——- [so-butyrate, mM --——-—
3 058 061" 0.64° 0.64° 0.010  0.0638
6 0.66, 0.79°, 0.74" 0.75° 0.017  0.0448
O
24 1.45 1.36 1.46 1.13 0.076  0.2442
-——- Butyrate, mM —-—-
3 6.77 7.03 7.22 7.18 0.084  0.2355
6 8.34° 9.62" 9.14% 909" 081  0.0844
A
24 12.46 11.81 12.12 9.89 0575  0.1812
—-——— iso—valerate, mM ———-—
3 0.76; 0.80™ 0.83° 0.85° 0.012  0.0304
6 0.84 1.03" 0.99° 1.00" 0.026  0.0279
S -
24 2.98 2.10 2.29 1.62 0.153  0.2177
—-——— valerate, mM --—-
3 0.75 0.77 0.78 0.008  0.4579
6 0.87" 1.00° 0L 095" 0018 00918
A
. 1.51 . . .
24 1.54 1.42 1.18 0.081  0.2250
—-——- Total volatile fatty acids, mM —--—-
3 72.29 73.47 74.14 75.02 0661  0.6276
6 83.85" 91.80" 87.36™ ]7.87" 1.192  0.1695
9 95.56 97,57 97.11 97.39 0.606 05591
12 93.71 96.03 92.35 90.71 3.140  0.939
24 116.83 110.12 112,58 101.79 3192  0.28%9

VALl values represent the mean of triplicates; 2

row with different superscripts differ(p<0.05).

3) a b

standard error of mean; means in the same
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S EAlA 27HE3t AlF S A FsaAtt
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Table 4-1. Chemical composition of experimental diets(%)

Diets
Concentrate TMR  Timothy Alfalfa Silages FBSW"

Items

Chemical

composition, %

Crude protein 1831  14.00 705 1998 2.26 8.37
Crude fat 537  2.00 1.13 1.08 0.22 0.87
Crude fiber 1786 17.00 3450 2929 699 1153
Crude ash 976 10.00 5.48 9.34 159 3584
Ca 078  0.70 0.22 0.83 0.04 1.05
P 0.41 0.30 0.13 0.37 0.10 0.24
I - - - - - 7.8
TDN” 7250  65.00 51.00 6000 1110 43.20"

v Fermented Brown seaweed waste. ” 1=7.8mg/100g. 9 TDN: Total digestible nutrient. Y NRC
1979

Table 4-2. Ingredient and chemical composition of experimental diets

Control 12%6FBSW 2%FBSW
Ingredient ................................. O veeeennennnnnininiiiiinins
Concentrate 49.46 49.05 48.64
TMR 27.49 21.26 27.04
Timoth hay 12.05 11.94 11.84
Alfalfa bale 3.42 3.39 3.36
Silage 7.58 752 7.46
BSW 0.84 1.66
Total 100.23 100 100
Chemical compoSition = «ooooeeeeeeoemmemmmmeeennns Ofeeerrnrrrnnnrnnenennresnns
TDN 61.39 61.23 61.08
CP 14.12 14.08 14.03
FAT 2.09 2.08 2.07
CF 22.96 22.86 22.77
ASH 8.10 8.33 8.56
NDF 43.69 43.65 43.62
ADF 23.10 23.09 23.07
Ca 0.50 0.50 0.51
P 0.28 0.28 0.28
I 0.65 1.29
Mois 15.76 15.73 15.70

U content:0.65ppm and 1.29ppm
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o}, Samplex3 2 B4
D. & 2 F8E
32 ALPRO SYSTEM(Alfa Laval Agri)ell &3] 7|&3 o FAELS 209
G2 AFHINAA, AlE20Y, 404, 60Y 5 HFAl 1 Sample AFH71E ©] &3t
of A Milkoscan-133BE  ©]-&3dte]  Fo¥, FA, SNFE E4lsta

Fossomatic-300& ©]&3sto] AMETFTE SAAT

A2 AFNAIA T Al 20¢, 40¢, 60¥ He= & o 12:004]o] AANE &
stel 10 mle NS EDTA AHzl® & tube(BD Vacutainer Systems
Preanalytical Solutions U.S.A)¢F 83 £z]8& & tube(BD Vacutainer Systems
Preanalytical Solutions U.S.A)E °]&3slo] aHsI] 2> A ES AT, 3000g, 15
)5 A E B W 74A] 74T o Baeith
EDTA Agd & tube® AFAT HddE ol&ste] MI+4+(WBCO), AET+

(RBC), &84 9] (hematocrit), 3% = Z% (hemoglobin) &S A3 73 o

Sh
&

S o] 83to] total bilirubin, alkaline phosphatase(ALP), glutamic oxaloacetic
transaminase(GOT), glutamic pyruvic transaminase(GPT), & &A1&l YE5wad
A o]&3ste] Ig G, Ig A, prolactin, IGF-1, growth hormone(GH),
trilodothyronine(Ts), thytoxine(Ts), glucose, nonesterified free fatty acid(NEFA),
blood urea nitrogen(BUN), Ca, triglyceride(TG), total cholesterol(TC)E 213}

N

b. 8% wdszEde 24

g7 W Total IgG, IgA+ ELISA(Enzyme-linked immunosorbent assay)® ™ o 2
sk th 7ras] Q. 9FslA, 96 well plateo] primary antibody:coating buffer=1:100
o2 3|43t Welld 100ul® Ho] A-oA 1Az &< Incubation A7l $ Well
o] gAs A3 A A 200ule] wash solution® & 23] 4|23 t}S postcoat
5 Z7he] wellell 200ul® HojFal Aol A 30 Wi A F &HES AASHAL
oAl Aol AlFHE 23] AAFY. Standards®t serum samples 3

wellell 100ul® @il Ao A 1AFEE Ml FAIZL & Wellllo] &9S 3] AlA
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3} wash solution 200ul® 43] A #3& <t}  Secondary antibody:conjugate
dilution=1:100,000(IgA 2] 7-$- secondary antibody: conjugate dilution=1:35000)2 %

s Aete] 100ul® @i 1A ZHEE Aol A wjek Al7]an vA] 48] AH 3 ¥ 7S
I

100ul® ¥ar FE2AS =M stop solution(2N HoSO»)S 50u® ¥o] H3-8 £7 A

3 GHEAS 28AH ez A1gA2 anti-bovine GH (USDA-anti-bGH, lot
AFPB55)E ol g&tgdon, mFEEA 2 I jodinations 3] bovine GH
(USDA-bGH, lot AFP-11182)E °]&3tdvh. I ¢ bGHi= chloramine T '$4e]
93t jodination ¥t 1 IGF-1 #4419 W%+ 043 ng/mL 3L inter- and
intra—assay CVE 22} 12.3% 8.2 ng/mLi T}

IGF-1 & Zgdids ZAgso e 7tged WA dud Ze4ds
Daughaday 5(1980)¢] ®WwWo=z AHA$ £ NHPP anti-human- IGF-1
(AFP4892898), ¥+ hIGF-1 (Amersham, lot # 30) ¥ labeled "I-IGF-1
(Amersham, code IM172)Z o]-&3lo] A2FgAHo 2 HAAEAT. 2 IGF-1 474
9] W=+ 0.82 ng/mLA inter- and intra—assay CVE zZ+ZF 11.3% 6.2 ng/mLS}
t}.

Prolactin2 prolactin kit(biosource, USA)E ©]-83}¢] Immunoradiometric assay
W o s ZA4sh

T3t T4z RIA-mat-T39F RIA-mat-T4kit(Byk-Sangtec Diagnostica, Germany)

= °ol&3sto] RIAMYH o2 SA &t

o). @5 trabE S A F o 74

= glucose®t NEFAE Al#€ enzyme kit(FGHIE LA &R, HA)E o) &
st SA3st9 o BUN Al#8 BUN Kkit(opibAl eFF2 31 AL, sh=i) & o] 831
urease-indophenol ¥ < ©]&3}o] =A 3t}

TC(total cholesterol)== ChemilLab T-CHO kit(IVDLab CO., LTD, KOREA)S 9]
£3}lo] CHOD-PAP Methodell 2l&ll, TG(triglyceride)= ChemilLab TG kit(IVDLab
CO., LTD, KOREA)E  GPO-PAP  Method®  °]&3te]  MECASYS
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1412H(MECASYS CO., LTD, KOREA)&® =A &t}

(). g 2 I3 ALP, GOT, GPT9 £4
WG =(WBC), A8 +5(RBC), &84 1] (hematocrit), 352 =%l (hemoglobin)
Skl g AxlEHA 7] (Advia 120, Germany)2] CBC(complete blood count)Z 732 A

ol olsle] A3t Total bilirubine Chemilab T-BIL kit(IVDLab CO.,
LTD, KOREA)Z ©¢]&3lo] End point colorimetric methodel <23, Alkaline
phosphatase(ALP):= Sicdia ALP reagent(Shinyang Chemical Co Ltd, Korea) A]2F
S ol&std Eawoz 93, GOTE ChemiLlab GOT kit(IVDLab CO. LTD,
KOREA), GPT+ ChemilLab GPT kitIVDLab CO., LTD, KOREA)& ©]&3lo &
A SAH o] 3 Hitachi 7600-110 automatic analyzer(Hitachi
High-Technologies, JAPAN)Z =73}

. FAEA

A Fo| A Ao]W A= SAS package program(version 8.1; SAS Institute Inc,
Cary, NC)& o]&3lo #4F #48 393 GLM(general linear model) procedure2]
Duncan H547dl o8 A2zt #2144 (p <0.05)= AAsAT

do
oZ
2
ol
_\'-i
Jo
oX,
Sh
10,
(e

stA 3= Table 4-304 YERHAT. FA4] ©E AE
MA T 2T, 1%BSWI 226BSW7L 242} 21.35kg, 21.53kg, 21.71kg o2 Al A2
of & Ael7t = Aow vehwt dEAFF A= Franklin 5(1999)0] 2
ol 9FQl Schizochytrium spg A& Folstds W AEHHALFS AA5H
Hadte A4E ded 2aets dixss Adolth o5 MM A
°l g

%A
WofA e iR ool AX W A
(o34

iz
AN

2 fAHe AR FAGFe W3

A

Ll
N
S
2
to
)
52
rlo
po
o
u
>
2,
il
4,
ui
1=
ojft

(2004)0] B A5 o] &3 APl w

1
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Ao ABHAGNE P& FA @ Aow AR BAEES Yo

=
@]
=4
&
]
Q
B

Isabel(2001)0] RatsE A AFEE nd% H7MEo] FidEe] DA
FE TS AT AdAE AA AR T 2Tk v HUbel A 74z
234.61g7} 235.04g°] AEAHAHAZFS HIom A(19D)e] IHAE ddoz A A At
WA= S A7 AFAAME gzt fAE AEAAGES 1otk d9lsE
W gEEEo g FEAR Aol AAR WA HUMF AEAHFA TN & 9

F& VAA G Aem dddy. S Ad TR A Aot g2kl dA4

]_

AFFARE By Y 60Yo] R, 1% FBSW, 2% FBSW7F zhzh 2899,
3100, 30.3%kgo 2 AFMNAA FHFS 7IFoR AS u dETFE 1.84ke/d Ta
g W 1% FBSWE 0.23kg/d S7hske] Stk SHolA A4 2 2Hp<0.05)
5 Yeplth olyd AxE SvH sl Ay 60de] % vfdd s2E
AAG A YJeEbEY vfo] "WHEEST #Ho] 9= GH, Ts T4 Prolactins ZE
ghaFol 1% FBSWolAl tiz+o vl =& AnE depdlon 54 A 6049 74
o "HE T,sw7t uzFe nlE Sold o @ (p<0.05) E=A Ytk o AnE=
1%FBSW] Z7tel oste] Hlff# B 2850 o3 ulF3o] {27} o] Fo
A TRt £ 235 Yehd Ao Azdth A% e A1E 60Ul o
Zoll A 3.38, 349, 341%= TE g HIbel 93] tih Frbste AdE UEHe
U BAAR fFoAE itk fumA gAY 60Y el T9k 1%FBSW,
2%FBSW7F 747} 3.09, 3.14, 3.17% 5 YEH O] A+ Ale] fARSE A2E e
t}. SNF(solid not fat)e] 3k Alg 604l =9 1%FBSW, 2%FBSW7} 2zt
8.82, 887, 8.73% % UEtHo] A Aol AR A3E LERHSIT

A\

r
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Table 4-3. Effects of dietary FBSW supplementation on DMI, milk yield and
composition in dairy cows.

. Treatments
Variables Control 19%FBSW 29 FBSW SEM - p value
Cows, n 8 8 8
DMI, ke/d 21.35 2153 21.71 - -
Milk yield, kg/d
Initial 30.83 30.77 30.20 1442 0.8416
Final 28.98 30.95 30.39 1676  0.8728
Increment” -1.84 0.23° 0.19
Milk fat. %
Initial 433 4.47 4.16 0216 0.8689
Final 3.38 3.49 3.41 0.130  0.939
Milk protein, %
Initial 4.20 3.98 4.41 0.123  0.4330
Final 3.09 3.14 3.17 0.062  0.8576
SNF(%)
Initial 9.42 9.25 9.70 0.098  0.2005
Final 8.82 8.87 8.73 0.084  0.5881
MUN (mg/dl)
Initial 19.76 16.23 17.79 0.754  0.0880
Final 17.73 16.98 16.70 0.687  0.6796

Abbreviations: FBSW: Fermented Brown Seaweed Waste; DMI: dry matter intake; SNF: solid not
fat; MUN: milk urea nitrogen;

Y Increment(%)=D60-D0

" P<0.05 compared with control group (paired ¢-test)
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Table 4-4. Effects of dietary FBSW supplementation on milk Ca, I and
cholesterol in dairy cows.

. Treatments
Variables Control _ 19%FBSW _ 2%rpsw oM p value
Before FBSW supplementation
Ca(mg/dl) 14.00 15.36 16.58 0661  0.2247
Total cholesterol (mg/dl)  150.25 150.63 151.50 9769  0.9986
After FBSW supplementation 40d
Ca(mg/dl) 1373 18.02° 16.64™ 0922  0.0436
Total cholesterol (mg/dl)  161.25 166.13 159.25 83338  0.9529

FBSW: Fermented Brown Seaweed Waste

s 2oE, g % T TULHES S Table 4-4014 YEblt A9
04559 Ca FFS thxz77F 1373mg/cl®  YeE L 1%FBSW 7}
18.02mg/dl, 2%FBSW-7} 16.64mg/dl= WERY FA A fF22Hp <0.05)5 EFH
o xR FEAE FUIHEHE EAete] o]&a ] FUIHET ErhE,
1992)31 Baskgl=nt o= Hav e A2 fU1H Zdae s Tk F5E
of F7kell efste] deojd Az Almdvy FIFU2HES AIF 409l Tt
1%FBSW, 2%FBSWZ} ztZ} 161.25mg/dl, 166.13mg/dl, 159.25mg/d1& =] 2| Ato]
o3k A3tE el

2) AAES 2 dSF2HA gFo A3

Table 4-59 4] #tgw]dRas A71An A71E 60 Ao AMAES, G, [gA2)
WwalekadS el IgGe B, 9Xd 2 FoA gtsolxa koA 7}
T ol A=HEw FAVE wiete WgwontUFdA Mg T 9FES =
gl IgAt vlE AFW Lo AEAA EuHe F TF7], =%, AF 9 F
AeflAl g Er=Em BaE s A Wede S A ehth(Tizard, 1999). 2%
(2002)2 oA FEA HMA F97F F Gl WA= 9FS A
g7 ¥E2 102~11.6mg/mlE A Alo]e] Fke ®hx] gkgkom S of A
= Wl JowA detelEet EARE HIFTA AFMAIART ZH7E 6.9%,
2.85% F7FstAttar Baskgich B A 40Y ARE B [gGo IgARTF A
Atololl Fol <l Hols Holx| kAT IgAs UlET, 1%FBSW, 2%FBSW7} 7}
7} 180.60, 208.30, 240.90ug/ml= HEn Az o] H7b b £H o2 A eyt
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Table 4-5. Effects of dietary FBSW supplementation on somatic cell counts and
Immunoglobulins dairy cows.

. Treatments
Variables Control 19 FBSW 29%FBSW SEM - p value

Before FBSW supplementation

Somatic cell,

(1x10,000) 14.30 711 11.95 1.676  0.2679
IgG(mg/ml) 27.65 25.90 28.84 0.543  0.1587
IgA(ug/ml) 179.50 222.20 230.60 14.383  0.3800

After FBSW supplementation 20d
Somatic cell,

(1x10,000) 13.75 11.59 14.83 1.957  0.3215
IgG(mg/ml) 26.59 25.34 26.75 0455  0.1230
IgA(ug/ml) 185.29 213.15 250.14 15.231  0.3879

After FBSW supplementation 40d
Somatic cell,

(1x10,000) 11.39 9.39 12.30 1798 0.2760
IgG(mg/ml) 25.50 24.25 26.59 0419  0.1102
IgA(ug/ml) 180.60 208.30 240.90 12946  0.2352

After FBSW supplementation 60d
Somatic cell,

(1x10,000) 15.66 13.86 15.19 1.256  0.2590
IgG(mg/ml) 23.36 25.98 25.36 0.419  0.5202
IgA(ug/ml) 181.23 207.83 242.39 10.126  0.3355

VAl figures represent the mean of 8 cows
FBSW: Fermented Brown Seaweed Waste

3) %5 Z2EF YAMIEY W

g% 328 2 gAbEe] Wsle Table 4, 67914 Jellideh 9% GHe g
Fe AY 60l hET9F 1%FBSW, 2%FBSWellA 2tz 0.034, 0.073, 0.051ng/dl
2 1%FBSW7F 714 A vetytth 8% T Tuo w55 v 37t 98 &
e Fds vEtdow AR 609 A9 Tuo w57 dxTo v8) fFolAo=m
Uebd v Hrbe] Az Al E ) o]+ Pattanaiks (2001)°] Abke] 7] xA}
99 Fo 0.05mgP 0.075omgTFoR Q0=E HIMEUS W dF F Ti3

o] tlaTel wlal FolAow Fhs: AVt BEE AP fAE Aol

5o X
o 2 x o
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t}. Prolactin® S 1% FBSWAHglelA A8 60 0.76ug/dl & iz 2 2%
206FBSWtH 3271 WERdth 1o dxes 3 B Al vaadd s2
o A% 1%FBSWH 2|7} 8 Aen & diso] yegon Adde
o AEHRD AR olojA Al 60U wfrEFe] FoH Q] AolS frEs W A

o2 Alsdh

fru
7
do
oft

Table 4-6. Changes in lactogenic hormones after 60d fed BSW in dairy cows .

Items Control 1%FBSW 2% FBSW SEM p value
GH(ng/ml) 0.034 0.073 0.051 0.006 0.0554
IGF- I (ng/ml) 342 329 280 15.542 0.3119
Ts(ng/dl) 206 227 224 5.210 0.1371
Ty(ug/dl) 4.42 5.26 514 0.157 0.0458
Prolactin(ng/ml)  0.47 0.76 0.52 0.100 0.5219

Al figures represent the mean of 8 cows
Abbreviations: GH : growth hormone, IGF-1 : insulin like growth factor-1, Ts: triiodothyronine T4:
thyroxine. FBSW: Fermented Brown Seaweed Waste

A F AR o] W3LekAFS Table 4-79A4 UeElAATH EH glucose:= W%
oA e F2 G s AT ol ExTe] ARE FEHJYSGE wE
Aol A m A= o& FuA Adator Eajro] o]&H 7] wiEeolty Al 40% 9
Z235 B9 glucose, NEFA, TC, TGS sk AlA Il fFAG Z3E HEbllA
v d% BUNY FXE 2%FBSW7F tizo vls] #AsA e 1658mg/dlS
Eflon o= Aol el o] go] A&E] HAPPS AAMeTh HF T
T 2%FBSW7F thztoll wlsl A e
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Table 4-7. Effects of dietary FBSW supplementation on metabolite in dairy cows

Item Control 1%FBSW 2% FBSW SEM p value
Before FBSW supplementation
Glucose(mg/dl) 93.27 36.06 32.46 2.107 0.0975
NEFA(mEq/dl) 0.25 0.28 0.26 0.020 0.8916
BUN(mg/dl) 12.28 13.37 14.23 0.425 0.2390
TC(mg/dl) 185.00 158.75 212.31 14.127 0.1626
TG(mg/dl) 74.92° 71.29° 78.54" 1.089 0.0021
Ca(mg/dl) 9.22 8.23 9.46 0.390 0.4258
After FBSW supplementation 20d
Glucose(mg/dl) 64.37 66.15 73.02 3.017 0.3012
NEFA(mEq/dl) 0.34 0.31 0.32 0.020 0.9555
BUN(mg/dl) 18.27 17.81 16.58 0.359 0.0678
TC(mg/dl) 231.35 228.71 165.48 15.012 0.18.54
TG(mg/dl) 73.10 73.71 75.52 1.351 0.7327
Ca(mg/dl) 9.05 8.82 10.84 0.589 0.5415
After FBSW supplementation 40d
Glucose(mg/dl) 66.55 65.51 70.22 2.086 0.2917
NEFA(mEq/dl) 0.32 0.31 0.30 0.017 0.9457
BUN(mg/dl) 19.22* 17.81° 16,58 0.490 0.0428
TC(mg/dl) 234.33 230.48 163.84 16.010 0.1672
TG(mg/dl) 69.66 72.25 73.84 1.257 0.7237
Ca(mg/dl) 9.26 8.65 10.14 0.535 0.5885
After FBSW supplementation 60d
Glucose(mg/dl) 65.18 67.82 70.22 2.006 0.4574
NEFA(mEq/dl) 0.35 0.32 0.31 0.025 0.9745
BUN(mg/dl) 18.33 17.28 17.35 0.512 0.1125
TC(mg/dl) 22511 221.78 178.48 17.092 0.2885
TG(mg/dl) 70.58 69.27 71.49 2.58 0.8851
Ca(mg/dl) 38.54 8.65 9.12 0.412 0.6954

Abbreviations: FBSW: Fermented Brown Seaweed Waste, NEFA: nonesterified fatty acid, BUN: blood
urea nitrogen, TC: total cholesterol, TG: triglyceride,

g% WBC, RBC, Hb, Het, T-b, ALP, GOT, GPT¢] ®3¢72 Table 4-8lA]
e AT A1 60l e B W E ) Aol 9= WBC, RBCF7HA @50l
ok ER VA7 Afolell FAFSEAl WERsk e Hb, Het, T-b, ALP, GPT®=

- 112 -



FARE AE JER ey GOTE Alg 40delM tiZ, 1%FBSW, 2%FBSW7}
Z¥z 16357, 107.71, 146.71IU/L= 23w H7kwtol A A H = 235 Yepbih

Table 4-8. Effects of dietary FBSW supplementation on metabolite in dairy cows

Item Control 1%FBSW 2%FBSW SEM p value
After FBSW supplementation 20d
WBC(10%/ul) 11.72 11.97 11.24 0.664 0.9092
RBC(10%ul) 6.07 6.08 574 0.086 0.1284
Hb(g/dl) 11.48 11.50 10.89 0.161 0.2330
Hct(%) 29.94 31.25 28.68 0.499 0.0921
T-B(mg/dl) 0.15 0.14 0.15 0.006 0.8864
ALP(IU/L) 218.50 203.12 184.13 16.779 0.6193
GOT(IU/L) 130.88 118.12 157.00 8.904 0.2330
GPTIU/L) 24.50 24.75 26.75 1.012 0.6445
After FBSW supplementation 40d
WBC(10%/ul) 14.79 12.64 15.63 0.857 0.2871
RBC(10°/ul) 6.20 575 5.93 0.091 0.2138
Hb(g/dl) 11.71 11.19 11.57 0.171 0.5381
Hct(%) 30.57 29.87 30.50 0.522 0.8783
T-B(mg/dl) 0.15 0.16 0.15 0.005 0.4702
ALP(IU/L) 271.43 226.57 222.29 16.482 0.4974
GOT(IU/L) 163.57° 10771 146.71% 8.876 0.0204
GPTIU/L) 26.14 24.85 28.71 1.148 0.4416
After FBSW supplementation 60d
WBC(10°/ul) 11.53 11.56 11.71 0.694 0.9931
RBC(10°/ul) 5.60 5.71 5.75 0.085 0.6179
Hb(g/dl) 10.50 11.09 11.23 0.172 0.0559
Het(%) 21753 29.73 29.87 0.555 0.0987
T-B(mg/dl) 0.16 0.19 0.19 0.009 0.3746
ALP(IU/L) 259.71 22557 230.71 14.482 0.6882
GOT(IU/L) 193.14 136.71 158.29 10.863 0.1173
GPT(IU/L) 23.14 24.29 25.14 0.858 0.6795

Abbreviations: WBC:white blood cell, RBC: red blood cell, Hb: hemoglobin Hct: hematocrit, T-B: total
bilirubin, ALP: alkaline phosphotase, GOT: glutamic oxalacetic transaminase, GPT: glutamic pyruvic
transaminase.
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4. 3 9
BAPEe wange £79 A7b} Holstein HF5-9 it 4%, 9% =
ekl of warge A

_[C}r
7 dAabE 9 [gGol IgA9] sXel m X JFES EAMS
A 7 pAE wrkskyl flske] AAlEATh AbrES BWH AF60Y A gzt
1%FBSW, 2%FBSW7} 7t7} 2899kg/d, 31.00kg/d, 30.39kg/d& 1%FBSW-oll A tf
Z7o ngte] 2kg/de] FHF/HE Bow, Dol o FF F7F w3 gz
-1.84kg/dell Wlsle] 1%FBSWi 0.23kg/dZ oA de S7HE It (P<0.05).
el SNF, MUN 5 Aol E A ztel fAbet 225 Yepdlloh S
Fo ZHsrE AFE 4094 tEF7F 13.73mg/dl, 1%FBSWol  18.02mg/dl,
16.64mg/dI= EAA QL fFolAE YEFHTE 9% total cholesterol Al & 7|AI L} Al
FFaA gz fFAE A3E dEdlth 559 AdEes AE 60delA
13.86-15.66%H/mI SN (A A E 157715 208H/mbDel o] #zEw o] wgn
AH7be] Bt AFHA G DT IgGe A TR A AR FASHA W
Elron IgAe] e txF, 1%FBSW, 2%FBSW7F zHzh 181.23, 207.83, 242.39u
g/mlz Hgwu| o Hrbgol A izl HlE] =A dERgod SAARD Fojakes
Attt dF GHO 55 HW¥ 1%FBSWe] 0.073ng/ml= 7Hd =4 YER oL
< IGF-19 sXxe AgAate] BAH Foake= AT FFHZ=2A Tue
gl Hrbol| el FEld 7S BYa, HFEF 234 prolactin® 1%FBSW
o] 0.76ng/ml= 7}% =4 e
dZ tAEERQD glucose™ A ko] Foak= YERUYA] &kew NEFAS 7 ¢
= 0.30-0.32mEq/dIZ A 7ke] Aol e FFo= etk BUNS 4 A
40dol Atz 19%FBSW, 2%FBSW7F 2bzt 1922, 17.81, 16.58mg/dl= 2%BSW 7}
fFrejHow vHA vEg o, e vlf7] odle FoA de AolE wolA Fidth
g% WBC, RBC, Hb, Het, T-B, ALP, GOT, GPTS &%5< A2 Algd 20¢
A= 2t FEoA AeE Aozt vrEbubA]l erskem AlF 4049 Af EF GO
7} 1%BSWo| 107.71IU/LE 7}3 A YEbwa 29%FBSW7F 146.711U/L, 217}
16357IU/LE EAA ] Fojats Yeb 2 (p<0.05), thE Hfr7] o= FoxE B
ol A ekt AdE FTFE B 1%FTY Lan IS Aaimd HteE a9

AgaEbel BRAelr, ot ugwd FEEY WAL FAAPCR JA8 2
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A5E w37 Whgo] 2A3E SA ol oA Als T W

AAFE o] @Ay oy A thALel v A= G

F=2o WAMES Macrophages AAMEE ==% Aely Lipopolysaccharide
(LPS) #& Wods Xt gad | wE(FA47] v&)s E43 o
(Klasing, 1998). &4 7
(Gauldies, 1991} HA47] 9l A TA S Fol WE S FE3cHGaby2t Kushner,
1999). LE]al At A A Y SSad A4S A7 AME S Al o 47
(Benson%-,1993; Koh%,1996; Klasing® Korver; 1997; Koh%s, 2004).

HNzFEA ZEFY AdF2d v Y(Undaria pinnatifida)S AE = 7|F
7

] Wkg2 -1, IL-6 ¥ TNF-0% JIZA Mo]lEFFel Eh

1] =

o
ftlo
ro

]
2]

34.2-488%2° AfraE Rt olF 78S 175-31.3%°1™, <L71XH(Alginic
acid)2 7FEAAAF49 9.0-151%= 7F4 =t} (Cho &, 1995). 2279 4714k o
2 (Suzukis, 1993; Kim%, 19953 4 D-Manuronic acid(w]yw=4Y 4k 3
L-Guluronic acid(7-F=24Y4he] 247 £ &, A 9 F8A]7]o] wef b=
CH(Mori%s, 1981). o] &4zl ke FHFzYite] thdh mjfpzyake] v (M/G)ol
=HLees, 1998). &4t 9] viwzY 2F2 IL-1, IL-6 ¥ TNF-a$t 22 AlolE
7hle] Aaks AFstE G4 o9 FRE /MR, FREYAY] Al Fo) ©
o WA 2go] Arh(Otterlei &, 1991).

A7 bke] Wl R YAk FRZ YA b &

2 FA Wotgle] WAAFE H7F AARE Fostd FA47] v
oG ol EAste] iAoy Al F AR dFS A Aol 74
S Ak webd S Holglol A LPS FYHoE FA7WSS FAstete] Az

=

v AAE el AT g Bl ooy x| o] g4l M A= dFE

™
ofo

O

2. AE L 4

. BABE, AEAE, AREA L A% 2 ohE £ 5 Wobe (Ross)el
1 ¥ 5 E Table 5-19] 71ZAIR 9} 7] 2AE(0.0%) T 27]1€ U2l 1.0, 20 2 4.0
%] MAANEL 247 AT Ul FRY AWARE Felste] Agah v
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(Undariapinnatifida) A &< -2yt

AAFS F& 122, =99 136, =AW 09, A 40 H 3% 389% 1

GE 2570kcal/kgDM  #-3k9ith &

(2004a)o] A& A3 FAsHA AR SAMEotY 12075 24 4 $-EelA Al
35

2

o] Awkel 370 f-2lel Wolel whal 2 FH <
g 3.0mL (300ug/s)% AWl 4zt F

T Woteglel= LPS &4l Salines ¢ itk webA A3 221 47 AR
27k Wadoez 8/(=4 x 2) 299 Holth. LPS &2 09 % 9 g
NaCl/1,000 mL) &< 1,000 mLol Salmonella typhymurium LPS [Sigma
Chemical Co., St. Louis, MO, USA] 100mg= €3&3}aL, 022 um ZEZE o3} Hit
g Zloth

U FA R ARAFHZES 3 R v FA  AE JIAY R
2 RE YUY FAE § 4
of Abs AHAEFH dEFS
T2 @247)mkth 1o At 199 Holgl= AT
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Table 5-1. Formula and chemical composition of experimental diets
Brown seaweed product levels (%)

Ingredients 0.0° 1.0 20 10
11 8%

gofr_ld) vellow —com —(88%  ~s0 546.0 546.0 546.0

otein
Sovh meal (485 % Protein) 355.0 355.0 355.0 355.0

yheall meal 156, 7o TTote 25 25 25 25
DL-methionine

i 5.0 5.0 5.0 5.0
Corn oil
50.0 40.0 30.0 10.0

Wheat bran
Choline HCI1 (50 %) L L L5 L
Salt 5.0 5.0 5.0 5.0
CaCO 10.0 10.0 10.0 10.0
CZHPE) O 20.0 20.0 20.0 20.0
Vit oL 25 25 25 25

itamine mix
Mineral mix® 25 25 25 25

0.0 10.0 20.0 40.0

Brown seaweed product
Total 1,000g 1,000g 1,000g 1,000g
Analyzed Chemical COmpOSitiOn ................................. % ..............................
Moisture 12.0 12.2 12.2 124
Crude protein 186 189 181 181
Crude fat 25 25 2.7 2.7
Crude fiber 3.6 34 34 3.3
Crude ash 8.2 88 9.6 9.3
Nitrogen—free extracts 5.1 4.2 4.0 54.2
Gross Energy, kcal/kg DM 4,183 4,222 4,153 4,169

Y Vitamin mix contain in kg diet Vitamin K 0.55mg, Antioxidant 125 mg, Vitamin E 10IU, Vitamin D3 400
IU, Vitamin A 1,500IU, Biotin 0.15mg, Folacin 0.55mg, Pyridoxine HCl 3mg, Niacin 25mg, Calcium

_ panthothenate 10 mg, Riboflavin 3.6 mg, Thiamin HCI 1.8 mg.

* Mineral mix contain in kg diet MnSO4 H:0 170 mg. ZnSOs HzO 110mg, Ferric citrate 500 mg, CuSOq

~ 5H:0 16 mg, NaxSeOs 0.2 mg.

Y Basal diet.
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Aladler g dEdxr] 66TAdA Az vEst ExEds d8FNG AR

=

Alxk: 4243 @ (Nitrogen  intake: NI)°ﬂ7\1 T E3E F9 N #H(Excreta
Nitrogen=FN+ UN : Fecal + Urinary nitrogen)< #o] ZAWHd~(NB)E A48t
o AU AI(ME) = AFAAIES] A2A7HEDAA FxedEe] AxE7HFE+
UE :Fecal + Urinary energy)S WA AAtstl o MEnS NB g@8.22kcals H A
Sk gh(Hill &} Anderson, 1958)¢|t}. NB, UAN ¥ ME+ Al3g 9, & A g3
AR 5 (kg0.75 )3 gro= A8 ST

gt BAAR ¢ AF dHeolHe WA mAgAFE £ 29 wA FAEAES
SAS(SAS Institute, Cary, NC) ZZ39] GLM Heoz F &3 9 FsaAAE %
Abetith. = 97 9 st (p<0.05), Hat Abole] FrelE SASS HAa
ko w HAsH

Lo
‘
-

3. 23

7h AT g R B FA 0 347 e FQl SANetE e e, AR
AL, AREE, P 9 FAC m A= wAFe] dAH R FiE AR
o] g% Table 5-201 et H47] whe2 dGTAet AR E S <
A kot ARAAFS FarldlE FF=0.07)°] ATk A ALz W

Ol
ol

AFE Foe 99 A (p=0.06), AFEHHA F(P=0.15) L AR EZ&(p=0.12)°] F&F<S 7]
A= Aol AT FAV] STl "WolgldA V| 2AMR o9 AFARE F v
AE o] molge met d9 FA, ARAAYT 2 AR &0 HA ol

o_:]l
z9] Salines Fold Wolgol M W AAF o wE dF FA, AARHAF
9oAlm E o] YolA = dbe] #F HA otk FA47] wE2 Salines FoI%
thzolelol vl v AE 1.0%9 2.0%AE] AFH el JTFS [ AA F%
o, NN ZALE S PGAFE 40%AE 2 AH F(p<0.05)S HaAZ T

HAAE 1.0% AR F47] whgol #A §lo] W GAF 40%AE Hrh #olg
of TAFH Am E&ES (p<0.05) =ATH dE HollolAE HIAAFE 4.0% AR
o] AF o] 7 vskm, Y AFE 2.0% AES AT otz Alw F&S 7|

A 4.0% Eub 528k A (p<0.05) =2kt
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w47 w2 APART vAAFE ol BAglel ATl g
(p=0.02)3 ¥]7(p<0.01)e] FAl(g/100g BW)E =tk 7S AF 4.0 %AIEE
P SA ote o] I vl FAl= v GAE AMR oA F47] A= b

4 AR Wz Yol AE b we g nah
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ot

Table 5-2. Effect of dietary brown seaweed product levels on the growth and feed ef-
ficiency and relative weight of liver and spleen during acute phase response
in broiler chicks at 2nd week of age

BSW Level 0.0 % 1.0% 2.0 % 4.0 %

SEM
LPS LPS Con LPS Con LPS Con LPS Con
Gain g/b/d 247" 253 25.1% 25.3 235" 2507 214 24b 047
FI g/b/d 370" 393 37.0° 383 368 363 3454 3720 041
Gain/FI % 6667 6447 679" 6627 636"  69.0" 61.8° 602" 098
Liver g/100g BW 31° 3.0° 33% 310 3.2® 31" 4% 2T 0.066
Spleen g/100g BW 012 0069  0.10™+ 0085 012+ 0079 013% 0057 0.0075

Gain FI FE Liver Spleen
p values
LPS 0.34 0.07 0.98 0.02 0.005
Level 0.06 0.15 0.12 0.75 0.99
LPS x Level 0.96 0.45 0.41 0.17 0.55
Values are mean of 3 replicates, BSW: Brown seaweed product, FI: Feed intake,
Gain/FI . Feed efficiency, BW: body weight;

LPS : Birds activated acute phase response by injecting LPS i.p.

Con : Normal birds unchallenged with the LPS.

SEM : Standard error of mean.

ab ! Means in a row with no common superscript and

* . means between LPS and Con in a row differ significantly at p <0.05.

L gl giAb o S gotEle g7 W AlR ] W GAE FEo] Ao
d2(NB)9F 84te] A4 A FUAN)G "= 9FS Als g 2 SA g2
= gAAFE (kg"P) " gho® mAste] Table 5-391 YT FA47] wkge A}
Sg % A g9 NBol: TS vAA @gkort kg3 NB(p=0.02)%
UAN(p=0.03) 283 A2 g (p=0.006) 2 A g@(p=0.17) UANel&= F&E v3
o v AAE TS AR g9 NB(p=0.10)d+ 9FS vA= FFo] Aoy F
A g@ NB UANol Fi&= 93 glglen, kg0.75% NB(p=0.09)¢F UAN(p=0.01)
2 ALE g (p=0.0DdE FFS v 18 FA47] jbeH vAgAE FE A

5282 NBol& 9FS 74 &do, A5 g(p=0.001), 54 g(p=0.03) ¥ kg0.75

H
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F(p=0.001) UANel= o3k g3 vt

Table 5-3. Effect of dietary brown seaweed product levels on the protein utilization of
broiler chicks during acute phase response at 2nd week of age

BSW Level 0.0% 1.0% 20% 40% SEM
LPS IPS Con IPS Con ILPS Con IPS Con
NB mg /g diet 186° 182™ 182 18.3™ 1887 197 1847 17.4° 0.20
NB mg/g gain R6° 290" 7> 292" 300% 306™ 26° 310" 053
NB mg / kg 2437 2,385 2,324 2515"  2430P 2625" 2,264 2430° 291
UAN mg/g diet 133 1.8 1317« 121" 12.3%x 106 11.2% 125”021
UAN mg /g gain 199" 183 193" 182 196™s 154° 183 210" 045
UAN mg / kg™® 1,699 1,506 1652 1,573 15907 1,318 1,396 1,652* 289
NB UAN
NB y NB UAN y UAN
mg /g diet mg- & mg /ke"® mg /g diet mg- & mg / kg™®
gam gain
p values
LPS 0.89 0.36 0.02 0.006 0.17 0.03
Level 0.10 0.47 0.09 0.01 0.24 0.01
LPS*Level 0.38 0.96 0.23 0.001 0.03 00.001

Values are mean of 3 replicates. BSW : Brown seaweed product,
NB : Nitrogen balance, UAN : Uric acid nitrogen.
LPS : Birds activated acute phase response by injecting LPS 1i.p.
Con : Normal birds unchallenged with the LPS.
SEM : Standard error of mean.
kg0'752 Metabolic body size.
ac ! Means in a row with no common superscript and
* : Means between LPS and Con in a row differ significantly at p <0.05.

AE g NBE FA47) whgol &M Salined Fold gizwolele] gh(dl2) S
HastE WA AE 20064 5 A fo) 8 A (p<0.05) ki WA AE 1.0% AbElA
= o] glgon, nAFA0%ARANE FelatA Eokxth. T4 g@ NBE
FA7] BHgoltt WAAE FEe AFS WA otk Woly kg @ NBE
7] wkgol osA tizel HEA HAAEARES FoJshd FEol BAN ol
A(p<0.05) welg ot 7| ZALRE Fojatd 4TS wA Rtk AR g Lkg"?
g UANS 547] 95 oAl dizel vlalA f2A(p<0.05) oty vy
A E 4.0%AERANAM = FoshAl wolA tH(p<0.05). - FA) g UAN wjd#2 &
A7) wbgel oA tizell Hlate] we] AE 2.0% AbEOIA EFOH(p<0.05) 7%
Argel v A FEALRLO%A R A E Aol Q1T WA AFE 4.0% ArRIA YT
(p<0.05). thz Holelo] A AFARE A= Hlwad 1o AF 20% AlRE AR
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g3 % ke'” F NBE E91(p<0.05), AR g F 2 ke'” F UAN wjAd &g 714
w3 tH(p<0.05).

o AUA AL ¢ w37 WEFRl SA Wolglel A ALR ] mAAIE FEo] AR
kg AdA FF ME)F A gd 2 kg"PF oUA o] &Ao WA= QIS
Table 5-4¢] Ve F47] &S AR kgw ME#ZH(p=0.02)3 k"™
ME(p=0.10) % MEn(p=0.1D) &7l &S v Hov SA gd MEL 7%=

g8 u X% gt} w A FE 4 A gd 2 kg""F MEo] &4
=

Ol

E
O—ﬁ‘xﬂ%— sz A5Hee k" Y ME

obeol A A EALEL] ME #ol H vrobso
gl BAHE Wolel Nt oldd ANA MEFZe W} BAHA kv
gg stk A Wolulol A m AAF —’F—’EO] 1.0, 20 ¥ 4.0%= o}

w7 %
AW A g9 ME 2732 J3 oA, A% kg"™3 ME 2 MEn 2732 3
A aaTls A%s 2ov diE BotldAd s wAAFAR FellM oAl
20% 87 SA g ME 27%% kg""3 ME % MEn S| 7b¢ vtopAe
BEFE B

A F2.0%ARE Folstd FA7] v tix Afolo] Atz o] ME 3§,
A gF 2 kg0"®F ME L7Fo] FoA7 itk 2y ud AlE 1.0% 2
4.0% AEE Fojshd FA7] w9l Wole] AR ME %, S4 g9 % kg
3 ME &7 %ol tixzrt F2o3HA(p<0.05) vttt zelx v AF 1.0% AL
AAF iz Hotele Als MEFH, 54 g9 2 kg""F(p<0.05) ME &7 32 7]
ZA R R E9kT)

=
[e)
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Table 5-4. Effect of dietary brown seaweed product levels on the energy utilization in
broiler chicks during acute phase response at 2nd week of age

BSW Level 0.0 % 1.0% 2.0% 4.0 % SEM
LPS LPS Con LPS Con LPS Con LPS Con

ME kcal/kgdiet 203 2716 2,362 275" 2719 278" 276" 2700 16.20
MEnkcal/kgdiet 2610 25657 oI 26Ut 26 251 26« 236> 1570
ME keal/g gain 4316 4310° 4239 4410 43B° 43P 448" 47 008
ME kcal/ kg*® wir P W3 3N 4L 6”3« 3UFY 37
MEnkeal/ kg"” M 3n3 3324+ 306 Beclsy 3BIP UPx BUSY 353

ME ME n kc;\l/H/E kg ME - ME n s
keal /kg diet kcal /kg diet pain keal /kg"®  keal / kg"™
p values
LPS 0.02 0.02 0.63 0.10 011
Level 0.35 0.28 0.49 0.55 0.49
LPS*Level 0.82 0.92 0.84 0.18 0.18

Values are mean of 3 replicates, BSW: Brown seaweed product, ME : Metaboizable energy,
LPS : Birds activated acute phase response by injecting LPS ip., Con: Normal birds un-
challenged with the LPS. SEM : Standard error of mean, kgm‘) : Metabolic body size.

ab : Means in a row with no common superscript and
* > means between LPS and Con in a row differ significantly at p<0.05.
4, 11 F

El 5 9 A9 AFL0%AIE HHFS s
daAZe B dAgs 347 e dAss 79 W] TR Addslel &
A Holgle A& Al HAHFS AsE A1t (Klasing, 1987, Klasing®@} Banes;
1988Koh & 1996, 2004)+= H.i1e} dX|atvt. 1ejvt v AF 1.0 % 2.0% ALs
of AHEE w47 v T S et sk x| Saline Fol Wolel(Hx) AL
olo AFol7} AT o1 AL WG AFE 1.0 E 20%ALEE FA V] EAIY ALE A
AF F2E gstste A&l dvte s vehdle Aolgt AZH AT

FolA 2AA(UN) A ZFE glmste gwde] s aH(Kohs, 1994) e 2
AFo] E EBE Alole] Ut HlwE AMAF (kg™ FH(Kleiber, 1947)S 7]
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Z2  37] "ot
H A A FE 20%ALRE woldh §A ®olglalA w47] vhe2 AR g3 2 kg0.75
T NBE FostA ZARAAA @il d A4 FS i 3
e g, FA g9 2 kg"PF UANS F98tA E=o4A
2 odATE #47] vk @A4ste dANE Y oS e RARE =t
(Klasing®@} Austice, 1984; Roura &, 1992)& ¢ sds A3E ®iu. aglxn
o=

AT oA AAE B A E FA7] e AMR g3 UAN wjAd &
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(Klasing,1998). w9 #|#F 2.0% A=
(NB)e] 1 dlzHt} e Z& FA47|Rkgo] Has v
(UAN)Z7tZ BZFsta ks 23S yepdnh 2eu w9 A3
W47 wbEe] @At AR g9 NBE =

UANS FofatA stk webAd me AE 40%A 5 347108/ 25 o

W HalE gsteln s Ae JEUAth ey vl AE 2099 40%4 %

il
ol
&
¥
o
£
ol
o,
)

e

Apolol wulA FA3 Bajwe] Aoldd o AEE rbsaar.
oo oldA WA Y] WSS AR kgD ME @22 §olahA(p=002) %9

tHTable 5-4). ¥ A@delq ANF 2LU(Im 5, 2003) %= olf (Koh ¥,
FA7NSe] Byste Aue] MEYF
2 folalAl el ¥ AFAAT 2ATh Benson $(1993)0 S Wolzle] ¥z
of LPSE 2 433 ge wHor R Fdstel F47 wee By AL

3 dge] FolAt Ae wAAA ole @ ALPSE WU A} B

[N
S
S
=
oot
Ho
>~
il
Al
Ll
ol
0
rot
Ho
)
ok

o
£
Ach
=2
>
b

iy

AbE o] ME #& A3F AUA(EDANAN H(FE)Z £ AU (UE)E W 3k ol UE
= owg HF gab e UNS A4d7t otk NBge UN%el w2t ME %
of M= UES 92 =4 eolbr HAdl 50% olsteltt (Koh &, 1994). whetA]
Atz o] ME #2 F2 duAde Ast F5aFe 93 verh mepa 2 Ao
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A LPSE ®bE st B4U Fdst9s W AFRel ME #he] mobAs A2, 547
whgol dag oyA FaS flste] duAde FFE AspelA F7HA7L
U7 wEoletal A ET w5 47 Whgo] EAstetH v xuA RS Eolal
(Dascombe %, 1989 Flores %, 1989), AWM AS Ha)sle] ofm|=AtS oyx] Yo
=AM (Klasing, &, 1987). webA Abge] MEF#o] =mobAe AL w4 7%
ol ok oy e Fael At 23] o]eje] Aisttuol A T él, e
stEoly Ade duAFde] F5Es =94 BES o= w7 = A

& Jehle 2 2

%oMgASY FE W g AF BEs mobdel wheh F47] wge A
gl Wotelel ZAYI ARHAAFE #AAoR Farzod, dx Wohed A
SHAY 5 AW MAAEY B nhE et YlthTables-2). Webd &

n e THEA Afra FolA ks TP wol SRt (Lee &, 1998). €71
Aol ol FhiE v RYARS WAANERENE AEFS #HE A
(Takahashi%,1988; Otterleis,1991). Son 5(2001)2 AMFeol B4 W wim=zyAko]
dete] wiaRRAE A=EH TNF-23he] 2| o] Eof

o =
= T
Atk AL #AFAT AR VGAE FEo} FobAW BN AAYe] Ftal

Fol oA ATE A sbsAel 97 WEolth wdAE $Eo] wopAW %
e =

U "AAAEZE 225 TNF-23 5 Alo| &7}

(Benson's, 1993; Klasing, 1994; Klasing® Korver, 1997)= 72371 917] w0l
o gy B AFoAE @ AlolEFIR FEU HAA R 9 Alo]E 7l
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Table 5-5. Effect of dietary brown seaweed product levels on the performance of 3
weeks old broiler chicks experienced the acute phase response at 2nd week

ru’
o
N

of age

BSW Level 0.0 % 1.0% 2.0% 4.0% SEM

LPS LPS Con LPS Con LPS Con LPS Con

Initial BW g/bird 26620 2836 200" 271.3° 205 %671 245 2321° 37

Final BW g/bird 507.0 5010 121 5063 4960 411 Hl5 496 102

DailyGaing/bird/day 301 272 778 294 295 %65 259 247 09

Feedintakeg/bird/day 585 57.2 59.7 576 60.2 86 594 604 06

Gain/FI % 515 474 660 508" R/ 440" 360 08 14

Feed
Initial BW  Final BW  Daily Gain Feed Intake .

Efficiency

p values

LPS 0.24 091 051 0.48 0.57

Level 0.07 0.34 0.62 0.72 0.34

LPS x Level 0.87 0.97 0.84 0.86 0.71

Values are mean of 3 replicates, BSW: Brown seaweed product,
FI : Feed intake, Feed efficiency:, Feed efficiency
LPS : Birds experienced acute phase response at 2 week of age.
Con : Normal birds. SEM: Standard error of mean.
a b : Means in a row with no common superscript and
#  means between LPS and Con in a row differ significantly at p<0.05.

5.3 8

A7 e A okl AbRe o T g dE gy
A thAbel wA= ol FAF HAt 2t FEk & WobE] (Ross)ol 7IERALRE T
o] W7]& Al 0.0%(71 2AHR),1.0, 2.0 2 4
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A Wolgd ¥ 54 ¥ AlXHe FA 82 lipopolysaccharide(LPS)E T ¢
st 7he o] )2 Al E(macrophage) = IL-1, IL-6 @ TNF-a% dZEA Aol E7}¢]
< A gad Wnkgs @4dsteit(Xie 5, 2000). ERadh W AREg-S
Aol Bl FAL dlde] EajFr AARAAFY A, A w47 @
Iuell Ade]al 9 tiAbg WstE %}‘g’\]ﬂﬂ, Aol
kA7 FA(Klasing®  Korver, 1997) ¢} A9l thAllHUA(ME) 3 #(Koh
520045 = FA4ste vaRgAls AAEs LS AAEsta FHSA
ol= Fo]2(02.), F4F WHE71(OHx), ©UdibA 24:(102), AFsd 42 (NO) ¢ #ths
oA Aol &(ONOO-)% Wk A A7 (Reactive oxygen species:ROS)Et}  (Zhao
5,1998). Superoxide dismutase(SOD: 73 =2-Alo]l= o)Al 3l a4 )(EC 1.156.1.1)+= 02—
S AR 9 s AMH202)Z o8t st WS Ful(McCord 9}
Fridovich,1969)sto] ROSE ®F&AAF7] = 5H A3 Alxs BEgt Aol
WAl #xske FAkstE 8 &4 (Peroxidase) &
H &3 e Ad bstEa g dikstEs Alssts A kst A
t}(Halliwell®} Gutteridge, 2000).

v (Undaria pinnatifida)®] 7' AH4Ac THEZ2YAHL-Guluronic acid)ell o
Sk vl 29 2HD-Manuronic acid)2] B]&(M/G)o]l =2 &¢714HAlginic acid)S g
gHeh(Lees,1998). &14F Foml 2 Yk IL-1, IL-6 2 TNF-a% ZlAMe]E7}<19]
AARs A=ete 24 dd T 22A FREYAY] AdEe Fo]l Bow WA
2+-g-o] Q) tH(Otterleis,1991).

I 5(2004) o] gk m o <
A ®otelel m AFe FES GEt ARE Foste] At IS vA=

A Fdsks AdS shlvh 1 A v S Band |onts (4471 wke)t

WA 4 T 5 B

O

B
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g} @ikl A FA = WY (Undaria pinnatifida)s 7% E@shst o2
122, 299 136, =A% 09, 247 40 % £3)F 389%3 GE 2570kcal/kgDM &
Fratth 7I2AMRE S AL 5(2004)0] AHEE A ettt 3 AlAAEY 77 6
g5 4, 24 EE SAMety] 12005 Rl 2% %
FF AgEATh 23 Atse AR AFHSA AT 4 A
S-2le] Wolgl 8 10 % 12 dHel| LPS &
3.0mL (300ug/s)® FAZ1 &= B4l 22y st B
At = LPS &4ti4l 09% Salines FU3 #ote]
A2 47 Atgel 2 7hA o 870(=4 x 2) &<l 3 W&ot LPS &
£4 09 % (9 g NaCl /1,000 mL) 1,000 mLel Salmonella typhymurium LPS
[Sigma Chemical Co., St. Louis, MO, USA] 100 mg< £33, 022 um ZEH =
ol 3 Hetgk Aol

o K
"

2
rlo
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Table 6-1. Composition (g/kg) of experimental diets

Brown seaweed product levels

. 3)
Ingredients 0.0 10 2.0 40
Ground Yellow Corn (8.8% Protein) 546 546 546 546
Soybean meal (48.5% Protein) 355 355 355 355
DL-Methionine 2.5 2.5 2.5 2.5
Corn oil 5.0 5.0 5.0 5.0
Wheat Bran 50 40 30 10
Choline HC1 (50%) 15 15 15 15
Salt 5.0 5.0 5.0 5.0
CaCOs3 10.0 10.0 10.0 10.0
CaHPO4 - 2H20 20.0 20.0 20.0 20.0
Vitamine mix" 25 25 25 2.5
Mineral mix” 25 25 2.5 25
Brown seaweed product 0.0 10.0 20.0 40.0
Tl e 1,0%0g......1000¢ ... .1000g ... 1000 ...
Analyzed chemical composition @ -—————————————— %
Moisture 12.0 12.2 12.2 12.4
Crude protein 18.6 18.9 18.1 18.1
Crude fat 2.5 25 2.7 2.7
Crude fiber 3.6 3.4 3.4 3.3
Crude ash 8.2 8.8 9.6 9.3
Nitrogen—free extracts 55.1 54.2 54.0 54.2
Gross Energy kcal/’kg DM 4,183 4,222 4,153 4,169

1) Vitamin mix contain in kg diet Vitamin K 0.55 mg, Antioxidant 125 mg,
Vitamin E 10 IU, Vitamin D3 400 IU, Vitamin A 1,500IU, Biotin 0.15 mg,
Folacin 0.55 mg, Pyridoxine HCl 3 mg, Niacin 25mg, Calcium panthothenate

10 mg, Riboflavin 3.6 mg, Thiamin HCl 1.8 mg.

2) Mineral mix contain in kg diet MnSO4 H20 170 mg. ZnSO4 H20 110 mg,
Ferric citrate 500 mg, CuSO4 5H20 16 mg, Na2SeO3 0.2mg.

3) Basal diet.

g, @e AA L FAESH FYS B2AY 54 vpAY LPS FY F 24
AZE S AT 47 WelelelA vy Ae FAIE ARG dAe 94 v

)
sto] W4t AWTE B Ak 4 AYPE 43 9AT 32 AAT

ta g
o] 2o FEsle] Y % slTor AENS vystu YiEeste] AEAS o
Ak AT AEZA MnSOD(ECIL15.1.1) ¢ CuZnSOD(EC 1.151.1) Z8x g%
(M 2lH) ] Total SOD(Ec SOD)¢] &2 Kohs(1996)° WHow 747 =4
stk SODEA 2> A A Ed WA (Lowry ,1951) mgd & 4 mLd ©&
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AR zZAEAH. dFFe FHAstE(Total peroxide)>  #4tsha 4 (H202)&
Z1Eo g dAAF AT M EAFe HIE E3] 3 A (peoxidase)= Horseradish
Peroxidase (HRP)(Sigma)e] H202 &3 58S 7I¢o=z 574 AAstch. #H4iks)
' e AgE Filase FELoe= H202E  H7F odlgs 3535
Tetramethylbenzidine(TMB)(Sigma)9] AtstE& W=+ AEo mE 450nmoll A <]
WA WstE Aol dAFY A E F(ug/ml) B HAEEHE R a4l
24 (mU/mL)& 243k tH(Tatzber . 2003).

o FAAEY ¢ A dvolHe WAL vIAF FFY 29 WA BAEAS
SAS(SAS Institute, Cary, NC) ZZ213(V6,2)9] GLMHELoZE 5 33 2 HJzAAE
AT Ht Abole] o)A SASY HAaRoA gtz HAs

3. 243

7 AEF AE e SOD &4 : elud WIukgo] FA53 25 # §A ol
o] A AEHZFE] MnSOD ¢CuZnSOD 18] i1 & 7(EcSOD)
AR F ngAE FEe 9GS Table 6-20] YeEFNAT gad A
st AdAF AEAF e MnSOD9 CuZnSODEA S A3 Alze] FFF @A glo
=9tk M9AE Alse A8 AEZ Ag MnSOD ¢ CuZnSODe| &4 7]
= Bk gk 19 AF ALR FolA Btard wWe] whge] #gsiel #Aglol
nSGAE 20% AEE HETF AZAYW MnSOD ¢ CuZnSODe] A4S 714 w3
At

Elad fHgukgol dX3t= AEZLd SOD A4S 7I2AEY 1 9AE 1.0%A
oA FoaA FaAZAod vIAAE 20%A RN E TS v A gkt )
AAFE AR FelA e ead deurgol st HAgle] WAAE 2.0% AtRe
Azl SOD &S frolahA Wl

g3
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Table 6-2. Effect of dietary brown seaweed product levels on the MnSOD and
CuZnSOD activity in the erythrocyte cytosols and total SOD in plasma of 2 week
age of broiler chicks activated the innate immune response

. MnSOD CuZnSOD EcSOD
Diet BSW Level Con LIPS Con  LPS _ Con  LPS
% U/mg protein—————-—--- —————— U/ml-————-
0.0 36.8" 441" 19 2.3" 206.5" 153.1"
1.0 30.9% 35.4> 1.2° 14" 368.4" 208.8"
2.0 20.4° 285 092 12" 731 65.7°
A e anen 322 o, 491 LI s 972 ..1588"
SEM 2.17 0.10 21.9
LSD LPS(Level) 6.52(9.22) 0.22(0.31) 29.0(41.1)
p values
LPS 0.009 0.014 0.0004
Level 0.005 <0.001 <0.001
LPSxLevel 0.54 0.95 <0.001

Values are mean of 3 replicates, MnSOD : Manganese superoxide dismutase, CuZnSOD: Copper zinc
superoxide dismutase, BSW: Brown seaweed product,

LSD : Least signinificant difference, LPS : Birds activated innate immune response by injecting LPS
i.p., Con : Normal birds injected with the 0.9% saline. S

SEM: Standard error of mean. 1) Basal diet

a“c: Means in a column and * : means between LPS and Con in a row with no common
superscript differ significantly at p<0.05.

=3
J3kS Table 6-3°] YEIATH Blaud WHAdkeo SAsl= & Ao A4 E gk
& el skl (p=0.006) =%t
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Table 6-3. Effect of dietary brown seaweed product levels on the peroxide
levels in plasma and peroxidase activity in plasma and erythrocyte cytosols of 2
week age broiler chicks activated innate immune response

Plasma Erythrocyte

Diet BSW Level Peroxide Peroxidase Peroxidase

Con LPS Con LPS Con LPS
% -——-M---- --mU/10uL plasma-- --mU/ug protein
0.0” 045"  0.49" 0.24°  1.28% 1.14 1.88°
1.0 0.40° 0.42° 2.43° 4.41% 1.06 1.03
2.0 0.43° 051" 2.71° 1.65% 1.84 1.89
A0 e 04T ... 081 200 280 189 132
SEM 0.01 0.25 0.17
LSD LPS(Level) 0.03(0.04) 0.43(0.60) 0.78(1.1)
p values
LPS 0.006 0.008 0.64
Level 0.009 <0.001 0.49
LPS x Level 0.51 0.0006 0.84

Values are mean of 3 replicates, BSW: Brown seaweed product, LPS : Birds activated innate immune
response by injecting LPS ip., Con : Normal birds injected with the 0.9% saline. SEM: Standard
error of mean.1) Basal diet

a’ci Means in a column and * : means between LPS and Con in a row with no common
superscript differ significantly at p<0.05.

wAglel MAAE L0%AEE WP ANRE FEES J2ARRG 23Ad
(b<0.05). BgHolelo e MAAFS] FEe] FolAw A AY AAsEe] FE

>
fr
)
2
E)
e
\)
()

7F =AY (p<0.05) EFard HHbgo] &Adstst SA] Wolg] o
2 40%A R E 1 GAEF1.0%AE

g welwge] s AdsE Ransd 24 foddA wad
(p<0.01). Bk Wejuke BAFsl B glo] MeAE Ami JlzAmwch Fat
slErsase] 249 =AHE<00D. M AE 200% ARe nAEARE F

@ g W wsel BHHT Wolu FolA HARE BelEse BHLS

°]
Sslth EBay Wewgel Byt AT AL o O HunE Rense @
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Table 6-4. Effect of dietary brown seaweed levels on the peroxide level and
peroxidase activity in plasma of 4 week old broiler chicks experienced the innate
immune response during 2 week of age

Diet BSW Level Peroxide Peroxidase
Con LPS Con LPS
% e M-——-—-——- -——-mU/10ul. plasma--—-
0.0 0.55° 0.62"* 1.61° 0.30%"
1.0 0.79” 0.89 0.69" 1.34*
2.0 0.70° 0.71” 0.11° 0.45%
OO L. TN == O L AN A
SEM 0.03 0.11
LSD LPS(Level) 0.08(0.12) 0.22(0.31)
p values
LPS 0.10 0.57
Level 0.002 0.0004
LPSxLevel 0.0004 0.0001

Values are mean of 3 replicates, BSW: Brown seaweed product, LPS : Birds activated innate immune
response by injecting LPS ip., Con : Normal birds injected with the 0.9% saline. SEM: Standard error
of mean. 1) Basal diet

a“c: Means in a column and * : means between LPS and Con in a row with no common
superscript differ significantly at p<0.05.

3 @ Table 6-4°+= 253 Elad WY

st Aol e SA4 Welgle 4 #HitstE wEot WAbsE HalEAsgAdd m

Ae AMR T F9AE F59 9FS UEdY AksE Sl vAlE gard

WS A3 o nAAF oo FEAEe FYFATHP=0.0004). Ats F 7

T =okA|  (p=0. T & S Hetyl 4] WirsE FES A

b ot Eolal Blad WY whg @A ste] Aol e WolgelA =

FACH webd Btad Wenkg-o] g4t A g ote]dd wlsiA A ot

TE V) E2AES vIAE 1.0%A RN E Eoly mdAE

Atk MG AE 2.0% AtRe SA oty e HAtsE F e
o] @daFe] gl

)
N
N
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S8 7% Aol maA AA ol felsAl Ea(p<0.05) e
Wegurgel B3 4@ol du ANAE FA (p<0.05) FAT MAAFE AE
2

WS gt A wAl glel g

J gol S+ 4 7 Wote= A@rR TRk wAAglel €4 W
AhshE Felaae] 248 25" e Bhad wejwkgo] ZAdstek Woly Rtk vl
oy, Aot M= HAAFE ARE Folshd Wdoy VERAIRE wolstd
relsh A =kt
4. 1z

7} SOD #4 : B A7olA 2 F9 §4 Wolelel LPSe] F9lo] A7 AE
Ae Azt B4Fste] By el wgol AAs

1=
L dteE A YEdT o] 212 Koh's(2004) 3 Park 5 (2004)

%7 Wotelel
LPSE F8he #de SOD #4o] F7hste] ¥ A 4oz Axshert
FH LFRANE LPSE FYSAY 2434 Aol EAS FYshd SOD 24

o] Z7}gkth(Visner %, 1990; DiSilvestro %5, 1991). &A1 313t nla 299 F A
OJEE ¥ SAlolE Fo]l2(02-)F R kA FIF dANE(ROS)S AAketh
(Zhao 5,1998). 47341 A trtel = At 5= ROS7ZF 4 =W Axy =4

S &4t st~ EY 25 BAA I (Jenssen &, 1993). SODE 4Fst ~E g 2o
olste] Solatl fr=s= Fabst A=A (Wong 5,1988), 02-5 pitshis} &
2ol Eolx W3S %3] Fu] Ith(McCord ¢+ Fridovich, 1969). ¥ <150 A
SOD &Aool Z7t 3t 212 Elad W Wby Fo| 73 SAkol= 5 ROS7F S7F

@ Ang wgetn B3 vk aet v AF ARE SOD B4 BA A

-

2

%
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1o EoA neAE 20% ARE SOD #4S O ga AAoY vdAE -
of We SOD Aol M ¢tk ol @ SOD #Ael #at wg AF 20
oA %o SAlel= % ROSS R %

| 3 4
oA E L wd@thn F= 5 vk 2 52004 e} AFE 20% ARE v
2 1A %
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oX,

HikstE et HASHE s S4S Ao @45 vaRsA e B
Ato]E 9 Heterophil's A2 A 9S A#&3t 02 5 ROSS AAbstir
(Zhao 5.,1998), SOD+ O2_

gto] IAtstE ] FR7F @RFel mobxtta Azdd. ey st R as
(Peroxidase)= #Wlel WA ¥t v 849 FHo= Az Fr] 7]HA
&4 e AF B EY g2 PsES ASshe dud dAsA R A8t
(HalliwellZ} Gutteridge, 2000). =2 d4ksl 285 stvpa &3 HatstE £
=+ Glutathione peroxidase(GPx)o|y o= A F2 AY

(Halliwell#}  Gutteridge, 2000). 3#H Myeloperoxidase (MPO)E= X f-Fol=
Neutrophil, Macrophages W% A ¥ FTHA THATE Aol &dA Ut o
2} Harmon(1998)2 %79 Heterophil (AYAE)oA MPOe XS LASXA
X o} Lam(1997) 252 Heterohil AF#2] Neutrohil®] DNA®} -AFgH 1071

o] 85 Foluidda MPO €4S zt=va kil 33 Kogut 5(1998)2
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Table 7-1. Effect of interaction of dietary brown sea weed products with bean
extracts on the performance of broiler chicks activated the innate immune
response

BSW+ Bean
Extracts LSD SEM
Con LPS Con LPS Con LPS
2nd Week During Activation of the Innate Immune Response
Gain g/day| 21.9° | 198" [198” [193" [198" [200" [21 |0.66
FI g/day | 349" | 325° |[332™ |334™ |342" |335™ [1.7 |0.68
Gain/FI % | 62.8 61.0 59.7 57.6 579 59.8 6.4 0.77
3rd Week Recovery from the Innate Immune Response
Gain g/day| 39.7* | 378" [376™ [380" [375° [341° |44 [053
FI g/day 61.6 62.5 61.4 62.0 62.0 63.1 2.5 0.27
Gain/FI % | 64.5° 60.6 61.2° 61.4% 60.5 53.9° 6.1 0.84
4th Week Recovery from the Innate Immune Response
Gain g/day| 433" | 439" | 450" | 493" |481" |463® [51 | 0.66
FI g/day 93.0 90.2 90.1 91.8 91.0 88.9 6.3 0.68
Gain/FI % | 465" | 488" [ 500" |537° |529"° [522° [57 [0.74
Values are mean of 3 replicates. BSW @ Brown Seaweed. LSD : Least significant difference. SEM :
Standard error of mean, Con: LPS-unchallened normal bird, LPS : The innate immune response

activated bird by injectinv LPS, FI : Feed intake
a“c: Means in a row with no common superscript differ significantly at p<0.05.

Diet Basal BSW
LPS

-t BT
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Table 7-2. Effect of interaction of dietary brown sea weed products with bean
extracts on the nitrogrn balance in 2nd week old broiler chicks activated innate

immune response

mg/g diet mg/g BW g/kg" "
Con LPS Con LPS Con LPS
Basal 20.2+0.7  20.4+1.2 3.16£0.05”  3.01+0.09° 2.11+0.03” 1.98+0.04°
BSW 21.1+09  21.3+0.6  3.38+0.06"  3.17+0.08" 2.23+0.03" 2.09+0.04"
b 5 be 2.03+0.04
BSW+Bean 192408 19.8+15  3.19+0.07” 3.06+0.08" 2.10+0.03™ |
wpgp—— s s ses s, T ——
LSD Diet(Imm) 0.3(0.9) 0.10(0.07) 0.5(0.03)
p values Diet 0.04 <0.001 <0.001
Imm 0.24 <0.001 <0.001
DietxImm 0.88 0.70 0.32

a’ci Means in a column and * : means between LPS and Con in a row with no common
superscript differ significantly at p<0.05.

Table 7-32 Bbard W ewb-go] 4513k S o] o] @4 e)d A(UAN) wiAd &
3

e g pame viAs $25E4 vlelatrel

Blad woggdgsiale] dixzel wlastol wd AR edtd dawjdw

F2 woth Wy FRERe vgu gadudurge] Asagel o vy

lo,
o
Luj
kI
Lo
2
2
2]
o,
o
>
1o,

Aol Aol e

- 144 -



Table 7-3. Interaction of dietary brown seaweed with bean extracts on the
excretion of uric acid in 2nd wk-old broiler chicks activated the innate immune
response

UAN/NI% g/kg"" mg/g Gain
Con Imm Con Imm Con Imm
Basal 249452  23.4%6.8 0.98+0.26 0.86+0.34  13.8+3.9 12.4+4.8
BSW 21173  23.2£79 0.84=0.22 0.85£0.18 12.2+2.8 12.7+£2.4
BSWiBean . 230531 21151 090:007 | 074:009 131508 IL1:Ll
SEM 1.04 0.04 0.53
LSD Diet(Imm) 6.8(4.8) 0.25(0.18) 3.5(2.5)
p values Diet 0.49 0.45 0.68
Imm 0.75 0.23 0.41
Diet x Imm 0.92 0.88 0.90

. oA A}

Table 7-4= Bfad@dgnkgo]l SAse SAHole] o] AdA il mA= 5

MeARe FFEE W MG AR WA AR g 3 MEFHS
Qo AFFE00D) E A ZEF(p<0.03) A o
e fosA FHAALG Bad Wgwss] B4R AR g 3 METD
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Table 7-4. Effect of interaction of dietary brown sea weed products with bean
extracts on the energy utilization of 2nd week old broiler chicks activated innate
immune response

cal/g diet kcal/100g BW kcal/MBW
Con LPS Con LPS Con LPS

Basal 3105+38  3,143+18 56.96+0.99" 5533t167  380.450° 363.9+8.3
BSW 3001+39  3,105+54 58.77+1.07™ 55234139  388.3+53" 364.746.9
BSW+LPS 3031+36  3,086+110  59.01+1.31" 54.26+153  389.0+6.5" 360.2+7.6
e RN GC R S g
LSD Diet(LPS) 91(65) 1.76(1.25) 8.7(6.2)
p values Diet 0.10 0.01 0.03

LPS 0.06 <0.001 <0.001

Diet x LPS 054 0.30 0.48

a“b: Means in a column and * : means between LPS and Con in a row with no common
superscript differ significantly at p<0.05.

gf. @4 tsteE ok A AdT Axd e itste Saasagd

Table 7-5. Interaction of dietary brown sea weed with bean extracts on the
peroxide level in plasma and peroxidase activity in plasma and erythrocyte cytosol of
2nd week-old broiler chicks activated the innate immune

Plasma Erythrocyte cytosol
Peroxide Peroxidase Peroxidase
Diet Con LPS Con LPS Con LPS
****** M-———- ————mU/ml-———-- -———mU/ug protein—————
Basal 0.90+0.13  0.90+0.3" 1.55+0.69 1.31+0.16  0.91+0.26" 0.84+0.06%
BSW 0.72+0.04 059+053" 1.29+0.57 1.42+0.73  0.71+0.13* 0.64+0.18"
BSW+LPS 0.78£0.43 0.98+0.07* 1.16+0.17 0.65£0.46  0.53£0.09""  0.42+0.07™
e g s TR G
LSD Diet(LPS) 0.34(0.24) 0.55(0.39) 0.18(0.13)
p values Diet 0.31 0.14 0.001
LPS 0.86 0.33 0.72
Diet x LPS 0.68 0.68 0.30

Values are mean of 3 replicates = SD.
a“c: Means in a column and * : means between LPS and Con in a row with no common
superscript differ significantly at p<0.05.
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Table 7-6.

TNF-o levels

activated the innate immune response

ovotransferrin and
Diet

BSW+Bean Extracts

BSW

Basal
0.94+0.12

1.03+0.20
1.13+0.23

1.00+0.09
1.21+0.22

Non

Ovotransterrin

1205015

..ug/05ul, Plasma LPS

TNF-a

0.8£7.3

49+34
21.3+2.5"

11.4+1.2
20.8+5.1"

Values are mean + SD of three replicates(birds).

Non

1.3+7.7°

ug/0.5ul Plasma LPS

: means between LPS and Con in a column with no common

superscript differ significantly at p<0.05.
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=

PBMC %
14 PBMC

proliferation of 4 week-old birds and IL-1 levels in the supernatant of PBMC

incubation.
Diet

Table 7-7. Interaction of dietary brown seaweed with bean extract on PBMC

a b: Means in a row with no common superscript differ significantly at p<0.05.
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Table 8-1. Effect of dietary brown seaweed, fermented brown seaweed and
vancomycin on the nitrogen balance in layer

Diet NB/diet NB/100g BW NB/kg” "

mg/g diet mg/100g B.W mg/kg”"”
Basal 12.7+¢1.2° 83.3+10.4° 953.9+107.4°
Brown Seaweed 12.0+1.5" 76.2+19.1" 890.2+191.0°"
Fermented brown seaweed  11.8+2.2% 70.9+10.0° 838.0+120.7°
Antibiotics” 95+1.0° 57.4+4.0° 677.2+49.6°

Values are mean = SD of 5 replicatesil) Diet con‘gaining 10 ppm of vancomysin
NB : nitrogen Balance. BW : Body weight. kg®™ : Metabolic body weight.
a“c Means in a column without common superscript differ significantly at p<0.05.

Table 8-2. Effect of dietary brown seaweed on the Uric acid in layer.

Diet UAN UAN/NI UAN/FI  UAN/kg""
mg/bird/day % mg/g %
Basal 867.4£152.0°  29.0+4.4 7.6541.2° 573.7+87.0°
Brown Seaweed 826.0£203.3"  269+6.7 6.95+1.7% 502.1£102.5®
Fermented brown seaweed 705.0+186.4°  24.0+6.0 597+15° 426.3+108.1"
Antibiotics" 814.7200.3"  30.6+7.4 6.93+1.7" 502.0+144.8%

Values are mean + SD of 5 replicates. 1) Basal diet cor})tgsinirll\% 10 plpm of vancomycin. UAN : Uric
acid nitrogen. NI : Nitrogen intake. FI : Feed intake. kg~ : Metabolic body weight.

a b Means in a column without common superscript differ significantly at p<0.05.
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Table 8-3. Effect of dietary brown seaweed , fermented brown seaweed and
vancomycin on the energy balance in layer.

Diet ME MEn MEn ME

cal/g diet cal/g diet kcal/100g BW keal/kg"™
Basal 2053.4469.1"  2849.0+59.7" 18718 222.1+183
Brown Seaweed 2863.9456.5"  27649+452° 17426 210.6+24.6
Fermented brown seaweed 2990.0+96.6"  2892.5+79.8" 17.4+1.3 212.949.9
Antibiotics" 2929.3t91.7"  28515+87.2"  17.4%12 2104117

Values are mean + SD of 5 replicates. 1)Basal diet containing 10 ppm gf_vancomysin. ME :
Metabolizable Energy. MEn : Nitrogen collected metabolizable energy kg ": Metabolic body weight.

a b Means in a column without common superscript differ significantly at p<0.05.

ok A

Table 8-4, 5, 6, 7 & 8oll= 49 A9 ALRAFH FH(g/bird/day), 2FeH&(%), &
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5 (After 1st 3week)® 2t} o] A8t

1) A5 H ZF(Table 8-4) AdAle] AlgAdAZe vA=  AFAS 713t
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Table 8-4. Feed consumption before, during and after experimental period in

laying hen fed on dietary brown sea weed, fermented brown seaweed and
vancomycin
Period 3 WK Basal BSW Fermented BSW Vancomycin

Before Ist  111.0+1.2"* 1176+05  115.7+0.7** 116.5+0.8**

During Ist  111.4+0.8% 1189+0.1**  116.1+0.9"* 15.1£2.7°48
ond  102.3+4.2%  1183+0.2**  116.1+0.8"* 113.9+2.8®
3rd  103.9+1.2® 116.8+2.1°*  114.8+0.7*F 110.4+1.3"
4th  988+4.1%  1146+06®  114.8+0.7%P 101.7+3.2°

After Ist 887+56cD 111.0+1.2aC  105.8+5.5bD 87.8+8.8cE

Value are meanst SD of 3 replicate(3 weeks) Layer 42 birds per diet
a d: Mean in a row ammong diets and A™D: mean in a column among periods with no common
superscript differ significantly at p<0.05
BSW: Brown seaweed waste.
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Table 8-5. Egg production before, during and after experimental period in laying
hen fed on dietary brown sea weed, fermented brown seawead and vancomycin

Period 3 WK Basal BSW Fermented BSW Vancomycin
Before Ist 895+16"  91.4+29" 92.4+1.7% 91.4+4.9"
During Ist  836+5.0™  84.8¢.3.3"P  21+95"™ 88.6+2.9*P

ond  86.7+3.3""  876+59%"  88.1+10.9* 88.6+2.9""

3rd  829+58"Y  81.6+10.0°  79.8+54" 83.8+5.9"

4th  781+10.8"" 683+12.7°  80.9+83" 77.2+4.9%
After Ist  609+141" 514+10.3"  54.0+14.8"° 60.0+14.8""

Value are meanst SD of 3 replicate(3 weeks) Layer 42 birds per diet

a~d: Mean in a row and A™D: mean in a column with no common superscript differ significantly at
p<0.05

BSW: Brown seaweed waste.

2) AdE 0 AEES AFAAFTIHP<0.00)F @AY F/F(p=0.006)°] whet

=
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Table 8-6. Egg weight before, during and after experimental feeding period in
laying hen fed on dietary brown sea weed, fermented brown seaweed and
vancomycin

Period 3 WK Basal BSW Fermented BSW Vancomycin
Before Ist  64.9+059"% 67.6+0.2°¢ 65.6+0.5" 65.6+0.9""
During Ist 65208  683+0.7°¢  62.6+6.7" 66.8+0.9"*

ond  65.0+1.4  69.8+0.7*" 67.8+0.9" 65.6+0.9°
3rd  636+0.7%  687+1.7"® 66.7+1.6™ 65.1+0.8"
4th  62.8+04C  69.7+15™ 64.6+0.9°7 63.8+0.9"
After Ist  622+12%  70.2+09™ 67.2+0.8" 63.4+2.0°

Value are means+ SD of 3 replicate(3 weeks) Layer 42 birds per diet

a~d: Mean in a row and A D: mean in a column with no common superscript differ significantly at
p<0.05

BSW: Brown seaweed waste.
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Table 8-7. Dail¥ egg mass per. bird before, durin% and after experimental geriod
e e

in laying hen fed on dietary brown sea weed, fermented brown seaweed and
vancomycin
Period 3 WK Basal BSW Fermented BSW Vancomycin
Before Ist 53015 6164218 60.5+0.6* 60.0+4.1°%
During 1st  57.7#35" 57.9+2.5%¢ 55.1+7.0° 579+7.8%
ond  56.3+3.01"*  61.0+4.8"  595+85"4 58.0+2.3"4
3rd  52.6+4.3"  558+6.0° 52.2+3.3" 54.3+4.3"8
A4th  49.1+69™°  46.9+8.9" 52.1+5.0™ 48.9+2.9™¢
After Ist  383+89" 35.6+7.4" 35.6+9.3° 38.0+9.9"

Value are means+ SD of 3 replicate(3 weeks) Layer 42 birds per diet

a~d: Mean in a row and A D: mean in a column with no common superscript differ significantly at
p<0.05

BSW: Brown seaweed waste.

Table 8-8. Feed efficiency before, during and after experimental period

) in laying
hen fed on the experimental diets

Period 3 WK Basal BSW Fermented BSW  Vancomycin
Before Ist  0524+0.01° 0524+0.02%  0.523+0.01" 0.524+0.03*
During Ist  0517+0.03" 0.487+0.02"  0.477+0.06° 0.498+0.06™*F
ond  0551+0.00"* 0516+0.04"*"  0.517+0.07"*" 0.508+0.02"*
3rd  0501+0.04¢ 0.469+0.05™  0.465+0.03" 0.491+0.03™"®
4th  0.493+0.05°° 0.399+0.07"°  0.496+0.05™ 0.478+0.01*"
After Ist  0421+0.08"° 0.314+0.07"  0.496+0.05" 0.425+0.08"

Value are meant SD of 3 replicate(3 weeks) before, during and after experimental feeding periond of
18 weeks. Layers are 42 birds per diet
Value are meanst SD of 3 replicate(3 weeks) Layer 42 birds per diet
a~d: Mean in a row and A™D: mean in a column with no common superscript differ significantly at

p<0.05

BSW: Brown seaweed waste.
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Table 456.7, and 8. p values of feed consumption , egg production, egg
weight, egg mass and feeed consumption

Feed Egg Egg Egg Feed
consumption production weight mass efficiency

SEM 0.81 1.21 0.23 0.83 0.007
LSD p<0.05

Period 2.2 51 0.98 34 0.03

Diet 2.2 5.1 0.95 3.4 0.03
p values

Period <0.001 <0.001 0.28 <0.001 <0.001

Diet <0.001 0.006 <0.001 0.002 <0.001
Period x Diet <0.001 0.27 0.004 0.16 0.14
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Table 8-9. Haugh unit(HU) of eggs in laying hen fed on dietary brown sea
weed, fermented brown seaweed and vancomycin during experimental period

Period 3 WK Basal BSW Fermented BSW  Vancomycin
During Ist  70.7+6.2° 76.9+7.6° 75.1+4.1*% 65.3£23.2°
ond  73.1+5.3° 78.2+6.5% 63.7+9.4" 66.0+18.7
3rd  71.4+54° 75.149.9° 68.2+8.2° 70.4+15.8"5¢
Ath  73.0+5.4° 75.6+10.4° 72.4+5.8™P 72.0+14.3"*

Value are mean = SD of 3 replicate(3 weeks) during 12 weeks of experimental feeding period.Layer
42 birds per diet

a~d: Mean in a row and A D: mean in a column with no common superscript differ significantly at
p<0.05

of uAE ARIHE<000D) AR
Ae wrands Fojs Awst g 7
oAl R el Wanol Al Aol At ABAFGIITre] 7 ol

uek A lolxh

Table 8-10. Egg shell thickness of eggs during experimental period in laying
hen fed dietary brown sea weed, fermented brown seaweed and vancomycin

Period 3 WK Basal BSW Fermented BSW  Vancomycin
,,,,,,,,,,,,,,,,,,,, —_—
During Ist  0.35+0.03"*  0.35+0.03"*  0.33+0.02 0.37+0.02**
ond  0.33+0.03"  0.35+0.03**  0.33+0.02** 0.34+0.02"8
3rd  0.33+0.03" 034002 0.310.03 0.3420.02""
4th  0.33+0.03"  0.33+0.03"°  0.31+0.03" 0.35+0.02%

Value are mean * SD of 3 replicate(3 weeks) during 12 weeks of experimental feeding periods. Layer
42 birds per diet

a~d: Mean in a row and A ™D: mean in a column with no common superscript differ significantly at
p<0.05

th 33 (Table 8-11) &A1 o v x]= A4 7] 3Hp<0.001) AFE(p<0.001)<]
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Table 8-11. Yolk_ color(Rosh Color Fan) of eggs in layer fed dietary brown sea
weed, fermented brown seaweed and vancomycin during experimental period

Period 3 WK Basal BSW Fermented BSW Vancomycin
During Ist  65+0.6° 6.5+0.5" 7.3+0.8" 6.7+0.8"
ond  7.1+0.4"® 7.0+0.4 7.8+0.7C 7.5+0.7""
3rd  7.9+05% 75+0.8* 8.7+0.6 85+0.8™*
4th  7.1+05™ 7.3+0.8"" 81+1.4" 7.1+0.5°

Value are mean + SD of 3 replicate(3 weeks) during 12 weeks of experimental feeding periods.Layer
42 birds per diet

a~d: Mean in a row and A™D: mean in a column with no common superscript differ significantly at
p<0.05

Table 9, 10 and 11. p values

Haugh unit Eggshell thickness Yolk color

SEM 0.58 0.0016 0.05
LSD p<0.05

Period 3.11 0.0008 0.20

Diet 3.81 0.01 0.24
p values

Period 0.87 <0.001 <0.001

Diet <0.001 <0.001 <0.001
Period x Diet 0.35 0.90 0.41
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Wl CuZnSODEA 7 HUE " IALRE F93 2aA e Ados 71 %1,
e A s s F93 Aol 7 vkt HUg 2 W CuZnSODEA4 9 3
AL F93ke (r=0.53, n=27, p<0.01) HUZ ¥} F¥ CuZnSODEA & J 32839
e FHzHE TS AFAR Aloldl FoAvt flloy, wWante =
P 7 =S UERAT ZEn gy Wanteldl i ALRE Holshd

HAFgL S ol 11 Docosahexaenoic acid®] &#& Z7181 9t

SR ¢ N w PR o A .
(o3
>
o
1

>

- 159 -



Table 8-12. Effect of dietary brown seaweed, fermented brown seaweed and
vancomycin on CuZnSOD activity in egg white and Haugh unit of eggs in layer

Egg white Whole egg Egg Yolk
CuZnSOD  Haugh unit Cholesterol 18:2 22:6
U/mg Unit mg/g % %
Basal 13.8+22%  558+11.2" 89+0.6 174+1.0*  25+0.4°
BSW 14.3+05"  62.0+4.0° 9.0+1.3 17.3+0.9"  2.8+0.3"
FBSW 14.3+05"  41.8+11.6° 9.1+0.2 16.6+0.4™  3.2+0.6
Vancomycin 11.9+1.4™ 57.2+105" 9.2+0.3 156+1.5"  3.2+05

Values are mean + SD of 5 replicates(eggs)
18:2 : Linoleic acid, 22:6 : Docosahexaenoic acid
a b Mean in a column with no common superscript differ significantly at p<0.05

) A A EAe] SODS} #AtetE R 542 24 (Table 8-13)

Table 8-13. Effect of dietary bhrown seaweed, fermented brown  seaweed and
vancomycin on activity of MnSOD, Cu/%nSOD and peroxidase in erythrocyte

cytosols
Diet MnSOD CuZnSOD Peroxidase
U/mg U/mg mU/ug
Basal 55.6+2.1° 7.9+15° 1.20+0.29
BSW 61.9+1.5 7.9+1.8% 1.17+0.09
FBSW 61.9+1.5% 6.0+0.8" 1.33+0.18
Vancomycin 43.7+6.8° 6.8+1.6™ 1.33+0.26

Value are mean + SD of 3 replicates(layers)

a ¢! Mean in a column with no common superscript differ significantly at p<0.05
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Table 8-14. Effect of dietary brown seaweed, fermented brown seaweed and
vancomycin on peroxide levels and peroxidase activity in plasma of layer during
experimental feeding period

Diet Peroxide Peroxidase
M mU/mL
Basal 278+ 0.28" 0.74+ 059"
BSW 2.12+ 0.60™ 1.33+ 1.07"
FBSW 1.67+ 0.15° 2.15% 0.58"
Vancomycin 277+ 1.047 052+ 0.69"

Value are mean = SD of 3 replicates(birds)
a b Mean in a column with no common superscript differ significantly at p<0.05

Table 8-15. Effect of dietary brown seaweed, fermented brown seaweed and
vancomycin on proliferation PBMC sensitized with LPA and PHA-p in layer.

Diet Basal BSW FBSW Vancomycin
Control 141.1+ 425 152.0+ 45.3 152.1+57.6 1574+ 71.6
LPS 173.2+ 71.6 1722+ 70.1 176.9+76.7 181.7+ 87.5
PHA-P 150.3+ 37.9 161.7+ 50.3 173.0+63.9 1775+ 774

Value are meanst SD of 4 replicate(layer 4 birds per diet)
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