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6. Effects of Depolymerized Alginate on Fecal Microflora in Rats
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To clarify functionality of depolymerized alginate obtained by hydrolysis of alginate through a heating process at 121C on
gastrointestinal physiology, the effects of a depolymerized alginate on fecal microflora and the intestinal environment were studied
in rats. Rats were fed with diets containing 1, 5 and 10% of each depolymerized alginate (HAG-10, HAG-50 and HAG-100) and
alginate for 35 days. Among 20 species of authentic intestinal bacteria, Bacteroides ovatus showed the abilities to ferment HAG-10,
HAG-50, HAG-100 and alginate. The 1, 5 and 10% of HAG-50 and 1% of alginate diets resulted in the increased ratio of
Bifidobacterium and Lactobacillus to total bacteria, while the 5 and 10% alginate diets decreased in feces of rats, significantly (p<0.01).
These results suggested that 5% HAG-50 diets contribute to an improvement of intestinal microflora in rats.
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colic 4% ¥H4E4AT 54 2 SGEL & Atate AW,
de AdEAE 5¢ zdEA gon RUET (Russell, 1979;
Mitsuoka, 1982; Yazawa and Tamura, 1982).
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Table ‘1. Culture media and incubation condition for fecal microflora in rats

Incubation Temp.  Incubation Time

Medium Microorganisms Dilution ) (hrs)
Aerobic incubation
TS blood agar (Difco, US.A)* Predominant aerobes 107% 76 7" 78 37 36
DHL agar (Eiken, Japan) Enterobacteriaceac 1074 7758 37 36
TATAC agar (Difco, USA)* Streptococcus 1074 =3 75 76 37 36
PEES agar (Difco, USA)* Staphylococcus 1078 7> 756 37 36
PD agar (Difco, USA.) Yeast 1078 7» 75 76 25 120
Anaerobic incubation
EG agar (Nissui, Japan) Predominant anaerobes 107> =6 "7 78 37 60
BL agar {Nissui, Japan) Predominant anaerobes 107h =3 7577 37 60
NBGT 1/5 agar (Eiken, Japan)®* Bacteroidaceae 107" 73777 37 60
BS agar (Eiken, Japan)* Bifidobacterium 10777 37 60
ES agar (Nissui, Japan)* Eubacterium 1074 77577 37 60
VS agar (Eiken, Japan)* Veillonella/Megasphacra 107h %757 37 60
LBS agar (Eiken, Japan)* Lactobacillus 1077787 37 60
NN agar (Eiken, Japan)* Clostridium perfringens 107h 7% 7577 37 60
PO agar (Eiken, Japan)* Clostridium-other 107h 737577 37 60

* Method of Mitsuoka (1982, 1986) and Mitsuoka et al. (1976).
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Table 2. Effects of HAG-10, HAG-50, HAG-100 and alginate on the growth of microorganims
. . Alginate HAG-10 HAG-50 HAG-100
Microorganisms
AP GP AP GP AP GP AP GP
Bacteroides ovatus (ATCC 8433) ++ ++ ++ ++ ++ ++ ++ ++

Bacteroides vulgatus (ATCC 8482) - - - - - - - -
Bacteroides distasonis (ATCC 8503) - - - - - - - -
Bacteroides fragillis (ATCC 43937) - -

Megamonas hypermegas (ATCC 25560) - + -
Eubacterium aerofaciens (ATCC 29738) - -

Eubacterium ventoriosum (ATCC 27560) - - - - - - - -
Clostridium clostridioforme (ATCC 29084) - - - - - - - -
Clostridium ramosum (ATCC 13937) - - - - - - - -
Clostridium perfringens (ATCC 27057) - - - - - - - -
Bifidobacterium bifidum (ATCC 29521) - - - - - - - -
Bifidobacterium infantis (ATCC 25962) - - - - - - - -
Bifidobacterium breve (ATCC 15701) - - - - - - - -
Bifidobacterium adolescentis (ATCC 15706) - - - - - - - -
Bifidobacterium longum (ATCC 15708) - - - - - - - -
Peptostreptococcus productus (ATCC 35244) - - - - - - - -
Escherichia coli (ATCC 47015) - - - - - - - -
Enterococcus faecium (ATCC 25307) - - - - - - - -
Enterococcus faecalis (ATCC 49474) - - - - - - - -
Pseudomonas aeruginosa (ATCC 27559) - - - - - - - ~

AP: Acid production (++, pH lower by more than 0.5 compared with the control; +, pH lower than control; —, same level of pH
compared to control).

GP: Growth promotion(++, Assam higher by more than 0.2 compared with the control; +, Agonm higher than control; —, same level
of Agonm compared to control),
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Fig. 1. Changes of fecal microflora in rats fed fiber-free diets. Fig. 2. Changes of fecal microflora in rats fed diets containing
All data were calculated by Mean*S.D. for 7 indivi- 5% HAG-10. o
duals of bacterial counts per g of wet feces. All data were calculated by Mean£S.D. for 7 indivi-
+, ++: Significantly different in student rtest from duals of bacterial counts per g of wet feces.
the before intake (+, p<0.05; ++, p<0.01). +, ++: Significantly different in student ttest from
m . Before intake. ’ the before intake (+, p<0.05; ++, p<0.01).
m, During intake for 21 days. @, Before intake.
@, During intake for 35 days. @, During intake for 21 days.

@, During intake for 35 days.
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Fig. 3. Changes of fecal microflora in rats fed diets containing
5% HAG-50.
All data were calculated by Mean£S.D. for 7 indivi-
duals of bacterial counts per g of wet feces.
+, ++: Significantly different in student ttest from
the before intake (+, p<0.05; ++, p<0.01).
M, Before intake.
&, During intake for 21 days.
&, During intake for 35 days.
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Fig. 4. Changes of fecal microflora in rats fed diets containin
g g g

5% HAG-100.

All data were calculated by Mean+S.D. for 7 indivi-

duals of bacterial counts per g of wet feces.

+, ++: Significantly different in student #test from
the before intake (+, p<0.05; ++, p<0.01).

m, Before intake.

m, During intake for 21 days.

g, During intake for 35 days.
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Fig. 5. Changes of fecal microflora in rats fed diets containin
g g

5% alginate.

All data were calculated by Mean+S.D. for 7 indivi-

duals of bacterial counts per g of wet feces.

+, ++: Significantly different in student ttest from
the before intake (+, p<0.05; ++, p<0.01).

m, Before intake.

@, During intake for 21 days.

g, During intake for 35 days.
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Fig. 6. Changes of fecal Bifidobacterium count in rats fed diets

containing HAG-10, HAG-50, HAG-100 and alginate.

All data were calculated by Mean+S.D. for 7 indivi-

duals of bacterial counts per g of wet feces.

+, ++: Significantly different in student #test from
the before intake (+, p<0.05; ++, p<0.01).

A | Before intake.

, During intake for 21 days.

8, During intake for 35 days.
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the before intake (+, p<0.05; ++, p<0.01).

W , Before intake.
A , During intake for 21 days.
8, During intake for 35 days.
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