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ABSTRACT

This study was conducted to investigate the effects of brown seaweed waste (BSW) fermented with DS-01 microbe on in vitro
rumen microbial fermentation. In in vitro trial, three different diets supplemented with 2%, 4%, 6% BSW fermented with DS-01
either for one month or two months was tested at 3 h, 6 h, 9 h, 12 h, and 24 h incubation. The chemical composition (CP, EE,
CF, and ash) between brown seaweed waste (BSW) and fermented BSW (FBSW) were not different. The contamination of
pathogenic microbes was not detected in FBSW. The pH value tended to be higher with 6% level of supplementation of FBSW
for one month than other treatments. The pH at 24 h was significantly higher in FBSW than that of treatments without FBSW
(p<0.05). In FBSW for two months, the pH value in 6% FBSW at 3 h in vitro fermentation tended to be higher than 2% or 4%
FBSW treatments (p=0.0540), but there were no differences in other fermentation times. Although the concentration of NH3-N of
BSW fermented for one month was higher than control at 3 h (p<0.05), the volatile fatty acid values were significantly increased
in 4 and 6% FBSW fermented for one month at 6 h incubation (p<0.05). In BSW fermented for two months, the volatile fatty
acid values were significantly decreased in 6% treatment at 9 h (p<0.05). As a result of in vitro trial, it was recommended that
the 2~4% supplementation level of brown seaweed waste fermented with DS-01 microbe for two months could be utilized for in
vivo trial in ruminants.
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Table 1. Composition of DS-01 medium (1L)

Items Volume
Distilled water 250 ml
Sea water 750 ml
Peptone 5 ¢g
Yest extract 1 g
Agar* 15 ¢

* Supplemented as required to cultivate on semisolid medium.
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Table 2. Chemical composition of experimental diets
(%)

Diets

Items

Concentrate Tall fescue

Chemical composition, %

Crude protein 19.00 14.21
Crude fat 3.00 347
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

" TDN: Total digestible nutrient.

Table 3. Effect of different concentration DS-01 supple-
mentation in degradation of BSW after 14,
30, and 60 days”

Degradation

2 Control Treat 1 Treat 2 Treat 3
(%)
Day 14 5525°  69.55° 5579 66.70%
Day 30 5449 7849° 6775  82.89°
Day 60 91.89" 9485 9634  97.09"

D All values represent the mean of 6 samples;
%) (Total paticle-2.8 mm passed particles)/total particlex100
Control: culture media
Treat 1: 5 x 10’ cfu/g, DS-01
Treat 2: 1 x 10%cfu/g, DS-01
Treat 3: 2 x 10% cfu/g, DS-01
*b¢d Means in the same row with different superscripts differ
significantly (P < 0.05).
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Table 4. Change in chemical composition of the BSW
in treat 3 during the fermentation periods

Items Day 0 Day 30 Day 60

Chemical composition” (%, DM basis)

Crude protein 11.45 10.40 8.46
Acid detergent fiber 12.62 12.45 12.60
Neutral detergent fiber 21.33 23.36 25.56
Non-fibrous carbohydrate” ~ 27.57 26.22 28.55
Ether extract 1.62 1.45 1.54
Crude ash 38.03 38.23 35.71
Ca 0.95 0.87 0.95
P 0.48 0.54 0.46

D All values represent the mean of triplicates;
? Value calculated as follows: 100—(crude protein + neutral detergent
fiber + ether extract + crude ash).
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Table 5. Effect of DS-01 supplementation in BSW on microbial contamination after 60 days
E. coli TotaI. E. coli
Treatment bacteria O157-H7 Sal. Stap. L. Entero. Camp. CL
CFU/ml CFU/ml )

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.: salmonella, Stap.: staphylococcus, L.: listeria, Entero.: enterococcus, Camp.: camphlobacter, Cl.: clostridium.

Control: culture media

Treat 1: 5x10"cfu/g, DS-01
Treat 2: 1x10%cfu/g, DS-01
Treat 3: 2x10°cfu/g, DS-01
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Table 6. Effects of dietary supplementation fermented BSW on in vitro pH

Incubation

Treatments”

. SEM? p value
time(h) Control 2% FBSW 4% FBSW 6% FBSW
pH 1 month
6.93 6.92 6.92 6.91 0.008 0.9280
6.69 6.72 6.72 6.70 0.011 0.9485
6.57° 6.56" 6.56" 6.60°" 0.007 0.0619
12 6.44 6.46 6.46 6.47 0.006 0.5697
24 6.33° 6.34° 6.35" 6.35" 0.003 0.0206
pH 2 month
6.79° 6.79° 6.76° 6.92° 0.023 0.0540
6.56 6.68 6.60 6.64 0.021 0.2947
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
D All values represent the mean of triplicates; “standard error of mean.
Table 7. Effects of dietary supplementation fermented BSW on in vitro ammonia-N concentration
Incubation Treatments" )
. SEM p value
time (h) Control 2% FBSW 4% FBSW 6% FBSW
NH;5N (mg/dl) 1 month
3 3.71 4.60 453 428 0.254 0.6751
6 4.91° 2.79° 3.35° 3.25° 0.294 0.0373
9 4.97 4.02 422 428 0.367 0.8776
12 6.19" 5.51% 557" 4.67° 0.278 0.2066
24 14.36 12.67 14.54 14.37 0.521 0.5731
NH;3-N (mg/dl) 2 month
3 6.24" 523" 5.68" 431° 0.299 0.0765
6 6.33 547 5.06 423 0.343 0.2759
9 7.19 6.33 7.44 425 0.634 0.2797
12 10.10 9.84 8.89 7.83 0.831 0.8367
24 18.44™ 18.08™ 20.46° 13.45° 1.194 0.1075

" All values represent the mean of triplicates; ” standard error of mean.

*® Means in the same row with different superscripts differ significantly (p < 0.05).
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Table 8. Effects of dietary supplementation fermented BSW on in vitro VFA production

Treatments"

Incubation time (h) SEM” p value
Control 2% FBSW 4% FBSW 6% FBSW
VFA(mM/dl) 1 month
3 57.10 56.89 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
VFA(mM/dl)” 2 month
3 60.40 55.06 64.59 69.75 1.846 0.3207
6 70.23 75.98 77.56 70.61 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 0.2889
" All values represent the mean of triplicates; > standard error of mean.
) VFA: volatile fatty acid
** Means in the same row with different superscripts differ significantly (P < 0.05).
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