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Effect of Fucoidan Extracted from Hizikia fusiforme on
Intestinal Villi and Salmenolla spp. in Broiler Chicks

C. H. Kim' and J. L Pak'

"Institute of Animal Resourses, Department of Animal Food Science and Technology,
Kangwon National University, Chunchon, 200-701, Korea

ABSTRACT

7 This study was conducted to investigate the in vitro and in vivo antibiotic effect of crude fucoidan extracted

from Hizikia fusiforme, and to investigate any possible structural changes of broiler chick's intestinal villi by the supplemen-
tation of fucoidan. Total 84 broiler chicks were randomly assigned to 7 treatments, control and Salmonella typhimurium
infection groups. The broiler chicks was infected with Salmonella typhimurium at third days, and antibiotics, fucoidan, dried
Hizikia fusiforme, dried Undaria pinnatifida and yeast cell debris was respectively supplemented for each group. Each treatment
had 4 chicks with three replications. Extraction yield of crude fucoidan from Hizikia fusiforme was 5.453%. Antibiotic effect
of fucoidan was not detected in in vitro, inhibition zone and micoorganism growth test. Weight gains of broiler chicks were
tend to higher in fucoidan treatment group and yeast cell debris group than in control and other treatment groups, but statistical
significance was not found. In in vivo test, the number of viable Salmonella typhimurium was low in the antibiotics and
fucoidan treatment groups. The intestinal villi were short in the fucoidan and marine algae treatment groups. The intestinal
villi were densely distributed on the large intestinal wall, but the morphology was not different among treatments.
(Key words : Fucoidan, Hizikia fusiforme, Salmonella typhimurium, villi, broiler chick)
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Table 1. Formula and chemical composition of the basal diet

Ingredients %
Corn 55.21
Wheat bran 10.0
Soybean oil meal(CP 45%) 26.23
Corn gluten meal 2.0
Fish meal 1.0
Animal fat 2.66
Limestone 0.19
Tricalciumphosphate 1.69
Salt 0.2
Methionine 0.37
Lysine-HCl 0.18
Vitamin premix 0.15
Mineral premix 0.12
Total 100.00
Calculated composition
Moisture(%) 11.24
Crude protein(%o) 20.0
Crude fat(%) 5.58
Crude ash(%0) 4.78
Ca(%) 0.80
P(%) 0.65
ME(Cal/kg) 3,100

Table 2. Specification of various material supplementation levels

in diet
Supplemental
Treatments Types
level
Chiortetracyclin 1%
Antibiotics Clinacox 5,000 ppm
Flavomycin 5,000 ppm
Extract from .
. . Fucoidan 5,000 ppm
Hizikia fusiforme
: Hizikia fusiforme powder 1%
Brown algae

Undaria pinnatifida powder 1%

Yeast cell debris 5,000 ppm
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Fig. 1. Yields of crude fucoidans extracted from marine algae.

Y a: Sporophylls of Undaria pinnatifida, b: Laminaria

religiosa, c¢: Blade of Undaria pinnatifida, d: Dried
Hizikia fusiforme.
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Fig. 2. Growth of bacteria at various concentration of fucoidan
extracted from Hizikia fusiforme(in vitro phase).
Y a: Oppmy/ml, b: 1,000ppm/ml, ¢: 3,000ppm/ml, d: 5,000
ppm/ml, e: 10,000ppm/ml.
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Table 3. The effect of various material supplementation on

broiler weight

Treatments Initial ?zveight Final \fveight Body. weight

(g/bird) (g/bird) gain(g)
Control a" 37.88+1.12  105.97+6.48 68.09
Control b? 38.04+0.84  104.89+8.54 66.85
Antibiotics 3638123  104.50+526 68.12
Fucoidan 35714203 104.85+5.36 69.14
DHF? 38.63:1.56  107.0546.53 68.42
DUP? 37.61£2.12  105.36%7.29 67.75
YCD” 38.04+098  110.43+3.98 72.39

*® Means+SD in the same row with different superscripts are
significantly different(P<0.05).

b Non-challenged control, 2 Challenged control, % Dried Hizikia
fusiforme powder, * Dried Undaria pinnatifida powder, % Yeast
cell debris. '
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Fig. 3. The viable celli number of Salmonella typhimurium(in

vivo phase).

Y a; Control, b: Antibiotics, ¢: Fucoidan, d : Dried Hizikia
Sfusiforme, e: Dried Undaria pinnatifida, f: Yeast cell
debris.
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Table 4. Bacterial count on feed additive treatment groups
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T LT va) v w2 2 =
#, v, YOD 2 W9 AT AT} BE A2
7] Aol visl vlwd wA vebg o, st Sal-
monella typhinwrium BTHTE ¥ @ GFoA] HFFo=
A Yebst
FAgolele 29E A2se] BT YT §2

Bl Fig. 49} 2t} A28 29 Feie

stor, -] §EIF i mf - 55 3
o Sl WeE ER) STk Bl eRPe] Fol7} gl
Aoz vehsitt aejv B AF oA Salmonella typhimuri-

(log No. cfwmL)

Treatments
A B C D E F G
TBC 8.24+0.12° 8.28+0.09° 7.8620.20" 7.86£0.35° 7.97+0.11° 8.50+0.03° 8.24+0.05°
CBC 8.1320.05° 8.2320.08% 8.0620.07° 8.15+0.23° 8.43+0.14° 8.650.11° 9.73+0.10°
LAB 8.25+0.10® 8.23+0.05% 7.80+0.17° 8.30+0.18° 7.99:+0.04™ 8.3620.11° 7.760.01®

™ means=SD in the same row with different superscripts are significantly different (P<0.05), A: Control, B: Antibiotics, C: Fucoidan, D:
Dried Hizikia fusiforme, E: yeast cell debris, F: Non-challenged control, G: Non-challenged antibiotics.
TBC: total bacterial count, CBC: coliform bacterial count, LAB: lactic acid bacterial count.

Fig. 4. Scanning electron micrographs of intestinal villi of 10 day old broiler chicks challenged with S. gyphimurium on day 3 after

hatch.
A: Control, B: Antibiotics, C: Fucoidan, D: Undaria pinnatifida powder, E: Yeast cell debris, F: Non-challenged antibiotics

group.
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