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Abstract — As a result of screening the medicinal herbs which selectively control human intestinal
microflora, water extract of Akebia quinata Decaisne was proved to have a strong inhibitory activity
against the growth of Clostridium perfringens, a major harmful intestinal bacterium. The anti-bacte-
rial activity was stable under the thermal treatment at 100C for 120 min and in a range of pH
1 to 11. In addition, the water extract of Akebia guinata Decaisne showed the antibacterial activities
against five different strains of Clostridia including C. perfringens. On the contrary, the extract
did not inhibit the growths of Bifidobacterium, Lactobacillus, Escherichia coli, Enterococcus faecalis.
The extract, however, suppressed markedly the growth of Bacteroides fragilis and Staphylococcus
aureus in vitro. Alike in the mixed culture inoculated with human feces as starter, in vivo tests
using rats showed that the extract tends to increase the numbers of Bifidobacteria and Lactobactlli
in the intestinal microflora of rats, whereas those of Clostridia were attenuated.
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Table 1. List of intestinal bacteria used in this study

(Genera Species
Clostridium C. perfringens ATCC 13124
C. paraputrificumn ATCC 25780
C. ramosum ATCC 25582
C. butylicum ATCC 19398
Bifidobacterium B. longum ATCC 15707
Lactobacillus L. acidophiius KCTC 3151
Escherichia E. coli ATCC 11775
Staphylococcus S. aureus ATCC 12600
Bacteroides Bac. fragilis ATCC 25285
Enterococcus Ent. faecalis ATCC 19433
Lubacterium Eub. limosum ATCC 8486
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Table 2. Composition of experimental diet (g/kg)

Ingredient Amount
Sucrose 500.0
Cornstarch 150.0
Casein 200.0
Cellulase 50.0
Corn oil 50.0
DL-methionine 3.0
Choline bitartrate 2.0
AIN-vitamin mixture* 10.0
AIN-mineral mixture** 35.0

*Vitamin mixture (g/kg)

Thiamin HCI 600 mg

Riboflavin 600 mg

Pyridoxine HCI 700 mg

Nicotinic acid 30 g

D-Calcium pantothenate 16 g

Folic acid 200 mg

D-Biotine 20 mg

Cyanocobalamin 200 mg

Vitamin A 400,600 1.U.

dl-a-Tocopheryl acetate 5,000 LU.

Cholecalcifero (vitamin D3) 25 mg
Menaquinone 50 mg
Sucrose, finely powered to make 1,000 g

**Mineral mixture (g/kg)

Calcium phosphate, dibasic 5000 g
Sodium chloride 740 g
Potassium citrate, monohydrate 2200 g
Potassium sulfate 520 g
Magnesium oxide 240 g
Manganous carbonate 35 g
Ferric citrate 6.0 g
Zinc carbonate 16 g
Cupric carbonate 03 g
Potassium 1odate 001 g
Sodium selenite 0.01 g
Chromium potassium sulfate 0.55 g
Sucrose, finely powered to make 1,000 g
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Fig. 5. Growth of some intestinal microorganisms with the water extract of Akebia.
—a—: Control (No addition), —#—: Akebia extract 1,000 ppm
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Table 3. Changes of human fecal microorganisms in the broth culture with the water extract of Akebia

G Culture Microorganisms (cfu/m/)*
roup time (hr) Total anaerobes  Bifdobacteria Lactobacilli E. coli C. perfmingens
Control 0 5411+ 0.6 4471+ 0.73 3.94+ 0.77 3.71+ 0.50 3.39+-1,19
12 840+ 0.73 7.56+0.71 6.60+ 0.52 7.16+ (.67 5.54+ 041
24 8.00% 042 7471 0.88 6.74+t 0.8 6.74+ 0.82 5.51% 1.49
36 824+ 0.5 7.2 =099 6.66+ 0.75 6.75+ 0.81 <30
Akebia 0 541+ 0.6 447+ 0.73 394+ 0.77 3.71+ 0.50 339+ 1.19
extract 12 8.85+ 0.58 740+ 041 7.34+ 0.62 598+ 1.56 <3.0
24 894+ 044 7.54+ 0.62 812+ 0.19 58 + 146 <30
36 895+ (.51 745+ 0.36 8.03% 0.66 58 + 148 <3.0

*Bacterial counts expressed as logl0 per md of cultured broth

Table 4. Food intake, weight gain and food efficiency ratio (FER) of rats fed with Akebia powder diet?

Food intake

Weight gain

Group Subject FER
total g/day total g/day
Control 10 353.4+ 12.8% 25.24 93.0% 56 6.64 0.27+ 0.02°
Akebia 2% 9 2888+ 9.9 20.6 71.1£ 29 5.08 0.25% 0.01°
DMean+ SE

?Values with defferent superscripts are significantly different among groups at p<0.05 according to T-test.

Table 5. Effect of Akebia diet on the intestinal microorganisms of rats”

Microorganisms (cfu/g)

Group

Total Bifido- Lacto- Bacte-  Eubac- Peptoco- Strepto-  Staphylo- . .
: . . ; colt  Clostridia
anaerobe  bacteria bacill roides teria ccaceae COCCUS COCCUS
Control 879 7.35 7.95 7.78 7.35 8.01 6.96 6.00 6.80 5.05
OMIOL 4011 +013 +0229 +011 +016 +024 +020 +014 +028 +0.19
Akebi 9.23 7.64 8.39 8.10 7.42 8.14 6.69 5.23 6.67 4.85
€bid + (.22 +025 *+0.21° +0.15 +0.13 + (.27 + 0.28 + 0.39 + (.29 + 0.63

DBacterial counts expressed as mean¥ S.E. logl0 per gram of feces of rats.
2Values with defferent superscripts are significantly different among groups at p<0.05 according to T-test.
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