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ABSTRACT

This study was conducted to investigate effects of the brown seaweed waste(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 weight 625kg, average lactation days 225, Reproduction
2.4) were randomly allocated into control(basal diet) and treatment groups (4 % BSW/basal diet) with 7
replications for 90 days. Dry matter intake was not affected by brown seaweed waste supplementation, but daily
milk yield(kg) at the last experiment 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(T4) 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 1gG, 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, T; and
T4 and the mechanism of reducing SCC in milk must do more study related nonspecific immunsystem in the
future.

(Key words : Brown seaweed waste, Milk yield, IGF-1, Ts, T4, Dairy cows)
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Table 1. Chemical composition of experimental diet and feedstuffs(% of DM basis)

Diet and feedstuffs

Items ; D
Concentrate TMR Tall fescue Alfalfa Silages BSW

Chemical composition, %

Crude protein 19.00 12.00 14.21 16.38 1.81 8.37

Crude fat 3.00 4.10 3.47 1.44 0.53 0.87

Crude fiber 20.00 6.70 26.16 34.30 6.56 11.53

Crude ash 15.00 4.80 6.24 8.55 1.47 35.84

Ca 0.80 0.70 0.14 0.99 0.03 1.05

P 0.50 0.30 0.02 0.29 0.05 0.24

I 7.8”

TDN? 72.50 71.00 51.00 60.00 11.10 43.20

" BSW : Brown seaweed waste.

P 1=78mg/100 g

) TDN : Total digestible nutrients.

Table 2. Ingredient and chemical composition = ¥7|&3} v|dZ7]9} vy 55 AZEA
of experimental diets 3t Buako

Control BSW
Ingredient e 0 weverneenes
Concentrate 42.89 44.18
Tall fescue 36.50 31.32
TMR 12.25 12.63
Alfalfa 3.72 3.83
Corn silages 4.64 4.70
BSW 0 3.34
Total 100 100
Chemical composition (% of DM basis) -
TDN 68.76 69.01
Cp 17.81 17.68
EE 3.55 3.45
NDF 4725 45.99
ADF 24.35 23.54
Ca 0.59 0.64
P 0.36 0.37
I 62.4"

U T content : 7.8 mg/ 100 g x 800 g =62.4 mg.
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Table 3. Effects of dietary
in dairy cows

Lee et al.

BSW supplementation on DMI,

; Effects of Brown Seaweed Waste

milk yield and milk composition

. Diets" o
Variables Significance
Control BSW
Cows, n 7 7
DMI (kg/d) 21.5 + 242 20.9 + 2.71 NS
Milk yield, kg/d
Initial 23.0 £ 2.77 25.1 + 2.56 NS
Final 21.1 + 331 273 + 223 *
Increment (%) —10.8 11.1 -
Milk fat. %
Initial 3.99 + 0.10 395 +0.13 NS
Final 393 + 0.16 382 +0.21 NS
Increment (%) —242 —5.90 -
Milk protein, %
Initial 3.35 £ 0.07 328 £ 0.10 NS
Final 328 + 0.11 323 + 0.08 NS
Increment (%) =271 —1.85 -
Milk lactose, %
Initial 4.64 £ 0.10 4.66 = 0.12 NS
Final 473 £ 0.09 4.76 + 0.06 NS
Increment (%) 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 )/ Final x 100.
BSW : Brown seaweed waste.
*p <0.05; NS: non significance.
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Fig. 1. The milk yield curves of experimental

Holstein cows.
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Table 44 WERAIT. o] A4
AN BT 16.62 % S7FE WEE W37}
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F7F Ratsoll 4] Zinc®] BioavailabilityE 74 A] %1
i B3 §1ler, Iwamoto 5(2003)2 &4
o <oJa &3 ¥ Alginate oligomer”} Cytotoxic

Table 4. Effects of dietary BSW supplementation on somatic cell counts and Immunoglobulins in

Holstein dairy cows

. Period(day)
Variables Increment(%)
Day 0 Day 30 Day 60 Day 90
Cows, n 7 7 7 7
Somatic cell, x1,000
Control 327 184 235 381 16.6
BSW 216 281 140 100 — 538
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
IgG1, mg/ml
Control 234 222 20.6 214 — 8.69
BSW 19.3 18.5 15.2 16.9 —12.6
IgG2, mg/ml
Control 22.5 20.6 19.5 20.0 - 109
BSW 20.0 20.2 15.8 18.0 —10.3

U All figures represent the mean of 7 cows,

Increment = (Day 90 — Day 0) / Day 90 x 100.

BSW : Brown seaweed waste.
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Table 5. Effects of dietary BSW supplementation on blood cholesterol and lactation hormones in
Holstein dairy cows

Control BSW Significance

DO 2.33 2.82 NS

GH D90 1.17 1.07 NS
(ng/ ml) Increament - 1.16 -1.75 NS
Increament (%) —49.8 —62.0 NS

DO 455 51.8 NS

IGE-1 D90 33.8 54.8 *
(ng/ml) Increament - 117 3.05 *
Increament (%) —49.8 5.89 *

DO 161 132 NS

Ts D90 165 158 NS
(ng/dl) Increament 3.94 25.7 NS
Increament (%) 2.45 19.4 *

DO 5.12 4.10 NS

T, D90 5.34 4.75 NS
(ug/dl) Increament 0.23 0.65 NS
Increament (%) 4.44 159 *

DO 232 201 NS

TC D90 228 252 NS
(mg/dl) Increament —4.14 51.1 NS
Increament (%) - 1.79 25.5 *

DO 113 109 NS

HDL-C D90 116 125 NS
(mg /dI) Increament 2.59 16.3 NS
Increament (%) 2.28 15.0 *

DO 334 26.1 NS

LDL-C D90 31.3 34.1 NS
(mg /dI) Increament —2.14 8.00 NS
Increament (%) — 641 30.6 *

(igﬁii) D90 441 3.63 NS

D All 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 = Day 90 — Day 0.
Increment(%) = (Day 90 — Day 0)/Day 90 x 100.

* p<0.05.
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