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ABSTRACT

This study was conducted to determine effects of fermented brown seaweed waste (FBSW) on milk production, composition and
physiological responses as functional feed for 60 days in Holstein dairy cows. A total of 24 Holstein dairy cows (average age
49.33 months, average lactation days 175, Reproduction 2.0) were randomly allocated into control(basal diet), 1% FBSW (180 g
in basal diet) and 2% FBSW (360g in basal diet) groups with 8 replications for 60 days. Daily milk yield and composition (fat,
protein, SNF, MUN) were not affected by FBSW supplementation, but Ca level in milk was significantly increased 4.29 mg/dl
and 2.91 mg/dl in 1% and 2% groups compared to control group (p<0.05) at the end of the experiment, respectively. The somatic
cell count (SCC) in milk was not significant. The plasma T4 level (concentration) were increased in 1% and 2% FBSW compared
to control group at the end of the experiment (p<0.05), but between triiodothyronine (T;) 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
73.02 mg/dl and plasma NEFA level was 0.30~0.32 mEq/dl. Concentrations of BUN tended to be higher for FBSW group than
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% FBSE diet compared to control group (P<0.05). Therefore we strongly suggest
that the 1% FBSW supplementation in basal diet increases the milk yield and Ca level in Holstein dairy cows.
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Table 1. Chemical composition of experimental diets
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S AAstL DEs Al 27083 BaAR As o] &akslt

N

Abetnia

i

RE Z49% AEFo|r|7h AXE g ABo|A ALEHgom

NRC (2001) AbFEsol <48t A, %, A, 2 nd
T ekt ddgolEs ARSIt wFAEY e 19 7
3|2 ol Aswol7|E olddte] wolates At 13
T 1.5kg ollom, nud E53 B2 AfaA HAH=
Z 39t 4 F9 Alv] TMR AMR 6.67 kg, EIRAl A% 2.79
kg, ¥Z7 hay 0.83kg, 75 ARYEEA 6kg® 3 Hofstdl
ok DS-01 wof ofgh W@ E AlsE TMR ARRS] & 41 &
2 2 % 9:00 © 21:0049 1¥9Fd%ES 232 o] H9]

atlom 2= wid 07:00 2 19:004] 23] AAISEGITE Algel
AHEE AFEAEL Table 1, 2914 YERASIT
3. Sample #F ! FA{ukH

(1) =& ¥ *4=

F32 ALPRO SYSTEM (Alfa Laval Agri)ol 9|3 7]&3}5]
or] §ARS 209 WE AR AA, A 209, 409, 60%
% FfAl - AE AFHVIE ol&sto XH%OM Mllkoscan-
133BZ 01%5}04 1°T‘%‘ﬂ.4 %X] 1 SNFEZ #4181 Fossomatic-

(2) EH =M
galo AF MAAT AF 209, 40Y, 60Y HE & oA
12:004]0] AARWS 23510] 10mle] 9S EDTA Ad¥ ¥

Items - Diets - )
Concentrate TMR Timothy Alfalfa Silages FBSW
Chemical composition (%, DM basis)
Crude protein 18.31 14.00 7.05 19.98 2.26 8.37
Crude fat 5.37 2.00 1.13 1.08 0.22 0.87
Crude fiber 17.86 17.00 34.50 29.29 6.99 11.53
Crude ash 9.76 10.00 5.48 9.34 1.59 35.84
Ca 0.78 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’ 72.50 65.00 51.00 60.00 11.10 43.20"

" Fermented Brown seaweed waste.
? 1=7.8 mg/100g.

? TDN: total digestible nutrient.

Y NRC 1979.
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Table 2. Ingredient and chemical composition of experi-

mental diets
Control 1% FBSW 2% FBSW
Ingredient e %, DM basis eeereereeee
Concentrate 49.46 49.05 48.64
TMR 27.49 27.26 27.04
Timoth hay 12.05 11.94 11.84
Alfalfa bale 342 3.39 3.36
Silage 7.58 7.52 7.46
FBSW 0.84 1.66
Total 100 100 100
Chemical COmpOSitiOn ............... %’ DM baSiS ceserseeeterens

TDN 61.39 61.23 61.08
CP 14.12 14.08 14.03
EE 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
I 0.28 0.65 1.29
Mois 15.76 15.73 15.70

1 content: 0.65ppm and 1.29ppm.

FH (BD Vacutainer Systems Preanalytical Solutions U.S.A)9}
g3 #2]4 ¥ FH(BD Vacutainer Systems Preanalytical
Solutions U.S.A)E ol§3te] AFsglorn 24L& el 4T,
3000g, 15+) § FHAdR A w7 —74Cell HsiGic
EDTA A#¥ 73 FHE A Ads ofgafe] <
(WBC), H¥T4(RBC), FT-844| (hematocrit), FHEZFZH
(hemoglobin) #&-S Aty Reldk A o]&sto] total
bilirubin, alkaline phosphatase (ALP), glutamic oxaloacetic
transaminase (GOT), glutamic pyruvic transaminase (GPT)E +
Aeta Y BaE S o83 IgG, IgA, prolactin, IGF-
I, growth hormone (GH), triiodothyronine (T3), thytoxine (Ts),
glucose, non-esterified free fatty acid (NEFA), blood urea
nitrogen (BUN), Ca, triglyceride (TG), total cholesterol (TC)E

#A3g,

1) 87 Wgd=2E5d9 4

4 U ¥ IgG, IgAT ELISA (Enzyme-linked immunosorbent
assay) WHoR FASIth (ke QokslH, 96 well platedl
primary antibody : coating buffer=1:1002.2 343} well'd

100 w4 gol AZellA] 1A17F F3F i Azl 5 well uje] &
S s AAsEL 200 o AFAeR 23] AHF T post
coats Z}7-9] welldll 200 ul ¥ Holgar Ao)A 30%7F 8%
AL % s AL 23] AlFE I e Y WSS
5|45 7o) welloll 100 p1¥ 231 A4 1AI7Fs<E v
T well o] &S 9bda] AA AL A= 200 nE 43] AH g
t}. Secondary antibody:conjugate dilution=1:100,000 (IgA2] 7
9~ secondary antibody: conjugate dilution=1:35000)2.% 3|45}
o] 100 pl¥ P 1AI7FsRt ALl v Al71aL ThA] 43] Al
3 5 714 100u¥ Wi FEAS = stop solution (2N
HS04)S 50ud o] wgs T2 A7) 3 450 nmoll Al
OD. #& SA4ssith

o
7¥7}o

_’Z’z
O1"1"1

2) €5 vlaad

IGF- I & A3 gt Zgks]o] Q7] ol WA dhijd o]
219]& Daughaday 5 (1980)9] WHo= AAJgt 5 NHPP anti-
human-IGF- [ (AFP4892898), 3+ hIGF-1 (Amersham, lot #
30)3} labeled '“I-IGF- I (Amersham, code IM172)E o©]-g-3}o}
ApgA oz ANk 1 IGF-1 A1 WtEE 0.82
ng/mlo|al inter-9} intra-assay CVE Z}7ZF 1133 6.2%%th
Prolactin prolactin kit (biosource, USA)E ©]-45}] immunoradio-
metric assay WHOE ZAIYGLL T:9 Ts& RIA-mat-T:9
RIA-mat-T4kit (Byk-Sangtec Diagnostica, Germany)< ©]-&3}¢]
RIA oz SA55i

3) T b= A de] 4

8% glucose®t NEFAT A|¥-& Enzyme kit (FDGHTH LM
@iit, HA)S o183l 7435192 BUNS Al#-§ BUN kit (o}
AR A BAL 3 o] 8-819] urease-indophenol .0
35ick

TC (total cholesterol)= ChemiLab T-CHO kit (IVDLab CO.,
LTD, KOREA)S ©]4319 CHOD-PAP Methoddl <3, TG
(triglyceride)== ChemiLab TG kit(IVDLab CO., LTD,
KOREA)S o]83}o] GPO-PAP Methodd] <J8] MECASYS
1412H (MECASYS CO., LTD, KOREA)Z ZA43}3ith

=
=4

4) 4 9 dF ALP, GOT, GPTe] #4]

W14 (WBC), H87-F(RBC), 7841 (hematocrit), 3]
B2 24 (hemoglobin) 3 FHAFE-2417] (Advia 120, Germany)
9] CBC (complete blood count) el 2Jste] =743}tk
Total bilirubin> ChemiLab T-BIL kit(IVDLab CO., LTD,
KOREA)S ©]€3lo] end point colorimetric methodel 23,
alkaline phosphatase (ALP)+ Sicdia ALP reagent (Shinyang
Chemical Co Ltd, Korea) A%k o]g3l9] g4Ho2, GOTE
ChemiLab GOT kit (IVDLab CO., LTD, KOREA), GPT+
ChemiLab GPT kit (IVDLab CO., LTD, KOREA)S ©]-&a}o]
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FAYSHH 93| Hitachi 7600-110 automatic analyzer
(Hitachi High-Technologies, JAPAN)Z Z743}3it}.

4. SHEAM

Ao Al Ao AF= SAS package program (version 8.1;
SAS Institute Inc, Cary, NC)& ©]&sfo] &4 #4& 3819
GLM (general linear model) procedure2] Duncan Tha7d4dl 2
3 Aeizte] A oS HAsA

Z3 g 1%
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21.35kg, 21.53kg, 21.71kgo& Al A2 7+ & o7} 9le A
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Table 3. Effects of dietary FBSW supplementation on DMI, milk yield and composition in Holstein dairy cows

Treatments
Variables SEM p value
Control 1% FBSW 2% FBSW
Cows, n 8 8 8
DML, kg/d 21.35 21.53 21.71 - -
Milk yield, kg/d
Initial 30.83 30.77 30.20 1.442 0.8416
Final 28.98 30.95 30.39 1.676 0.8728
Increment” —1.84 0.23* 0.19
Milk fat. %
Initial 433 447 4.16 0.216 0.8689
Final 3.38 3.49 3.41 0.130 0.9396
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-DO.
* P<0.05 compared with control group (pairedt-test).
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(Table 6)ollA Yehg=d Aol B Hlol dAe FAwdo] 9l
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H7F F31Elo] vfgo] txRo S7E e AdE UERd 2o
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o FAAY oAk qldith é‘ ke Al 60
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= A7E mifsts Wy W] wWAUSAAN TP Fa% ‘—’%%-E—
Sl A2 4HA Uk (Tizard, 1999). ok&e] 8% IgA &

A SAA rod Aole gllou AR FRA EF IgA

7} ZET, 1% FBSW, 2% FBSW7F Z7F 181.23, 207.83,
24239 ug/ml 2 LEVGHAEALE H7L FolM molAE BES
UERILE o= IgAZF AEW de] AEolA Eu|Eo] g, 557,

8%, 5 B fAoA Y BHlEE e 7]l Heg
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3. €3 S22 ARES] Het

4% 322 4 dpkbEe] #Msks Table 6, 7914 WERSIch
IGF- 1 GHOl 913} 0ol o5 serozd 4449 o
& Aold GHE wHI AUTRAS ZEth(Lee T, 2000;
2005). ¥ Alge] A¥s BH dET, 1% FBSWS 2% FBSW
7} 247} 342, 329, 280 ng/mlE ENGRAES] HlRFo] &

¥°I'

Vs ke FAE BAou FoHS Aol il (p>
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Table 4. Effects of dietary FBSW supplementation on milk Ca and cholesterol in Hiostein dairy cows

Treatments
Variables SEM p value
Control 1% FBSW 2% FBSW
Before FBSW supplementation
Ca (mg/dl) 14.00 15.36 16.58 0.661 0.2247
Total cholesterol (mg/dl) 150.25 150.63 151.50 9.769 0.9986
After FBSW supplementation 40d
Ca (mg/dl) 13.73° 18.02° 16.64° 0.922 0.0436
Total cholesterol (mg/dl) 161.25 166.13 159.25 8.388 0.9529

FBSW: fermented brown seaweed waste.
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Table 5. Effects of dietary FBSW supplementation on somatic cell counts and Immunoglobulins of dairy cows

Treatments
Variables SEM p value
Control 1% FBSW 2% FBSW
Before FBSW supplementation
Somatic cell,
(1x10,000) 14.30 7.11 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 0.455 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 9.59 12.30 1.798 0.2760
IgG (mg/ml) 25.50 24.25 26.59 0.419 0.1102
IgA (ug/ml) 180.60 208.30 240.90 12.946 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
V" All figures represent the mean of 8 cows.
FBSW: fermented brown seaweed waste.
Table 6. Changes in lactogenic hormones after 60d fed FBSW in Holstein dairy cows
Items Control 1% FBSW 2% FBSW SEM p value
IGF-1 (ng/ml) 342 329 280 15.542 0.3119
Ts (ng/dl) 206 227 224 5.210 0.1371
T4 (ug/dl) 4.42° 5.26" 5.14° 0.157 0.0458
Prolactin (ng/ml) 0.47 0.76 0.52 0.100 0.5219

Y All figures represent the mean of 8 cows.

Abbreviations: IGF- I : insulin like growth factor-1; Tj: triiodothyronine; Ts: thyroxine; FBSW: fermented brown seaweed waste.

9} 2% FBSWO| T, =t 7o v fo8os =7 et
W=t (p<0.05) olE 2avy Hrte) Anlg AlEEh Pattanaik
TQ00DE A T)ZAlEe] dY 7 0.05mgd 0.075 mg
TEoE Q0E WS W EH F T Tl el dix
Toll njg) ooz Frheittar Badht 9Jtk Prolactin o1
7H] s2io] fojahs BAQ ACA Ao dds 2ds
1 fFe TS A3 (Hadley, 1996). - AlgdolA

prolactin®] 75~ 1% FBSW Hz]olA Alg 60Ul 0.76 ng/ml =
AR o Aele glloy dixTt % 2% FBSWO 0.47

249

ng/ml7} 0.52ng/ml Hth =4 Yehhs
Hdes T B AnkAel vgdd 329 T,
FBSW A7} the A7t Bt $& 24345 B o]
P 328 To] wHIF7IR dul e} Hlfake] A&ARl f4
2 olofd AlF 60l Bl ol AolE vEhd
2 Almth

84 dapbze] wslE Table 791 Uehpdth 83
glucose™ WHsEolAE F2 FAA o) FgHrh 2L
eratEo] w9l Yol AsES glucose”t 99.4%, HE
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Table 7. Effects of dietary FBSW supplementation on metabolite in Holstein dairy cows

Item Control 1% FBSW 2% FBSW SEM p value
Before FBSW supplementation
Glucose (mg/dl) 93.27 86.06 82.46 2.107 0.0975
NEFA (mEg/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 (mEqg/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 0.1854
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 (mEg/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) 23433 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 (mEqg/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) 225.11 221.78 178.48 17.092 0.2885
TG (mg/dl) 70.58 69.27 71.49 2.58 0.8851
Ca (mg/dl) 8.54 8.65 9.12 0412 0.6954

Abbreviations: FBSW: fermented brown seaweed waste; NEFA: nonesterified fatty acid; BUN: blood urea nitrogen; TC: total cholesterol;

TG: triglyceride.
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Table 8. Effects of dietary FBSW supplementation on metabolite in Holstein dairy cows

Wh Rt $

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 5.74 0.086 0.1284
Hb (g/dl) 11.48 11.50 10.89 0.161 0.2330
Het (%) 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
GPT (IU/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 5.75 593 0.091 0.2138
Hb (g/dl) 11.71 11.19 11.57 0.171 0.5381
Het (%) 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" 107.71° 146.71® 8.876 0.0204
GPT (IU/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 (%) 27.53 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) 259.71 225.57 230.71 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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