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This study was performed to investigate the influence of dietary mulberry leaf on the intestinal microflora in
rats. Rats were fed each experimental diets containing 1%, 10% of muiberry leaf powder for 4 weeks. Total via-
ble counts and the numbers of Bifidobacterium, Lactobacillus, Clostridium, E. coli and Staphylococcus were deter-
mined by nonselective media and various selective media. A decrease in the intestinal population of Clostridium
was shown in dietary mulberry leaf group. The E. coli and Staphylococcus populations decreased in dietary mul-
berry leaf group compared with control group. Methanol extract and fractions of mulberry leaf were subjected
to an in vitro screening test for their growth-inhibitory activity. Methanol extract and Water fraction of Mul-
berry leaves showed weak grewth-inhibition of Clostridium perfringens. These results indicate that the composi-
tion of gastrointestinal microflora was improved by treatment of mulberry leaves in SD rats and was very
effective for growth inhibition of the intestinal harmful bacteria in intestine. Therefore, the mulberry leaves as a
newly bio-material can be a useful material for physiologically functional food.
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Table 1. List of intestinal bacteria used in this study

Bifidobacterium adolescentis ATCC 15073
Bifidobacterium bifidum ATCC 29521
Lactobacillus casei ATCC 7469
Clostridium perfringens ATCC 13124
Escherichia coli ATCC 11775

WEAQ FA Bifidusttol] hate] 2 A2=A N-
acetylglucosamine, peptide % pantotheine’®, fruco-oligosac-
charide"™™® 18]35 lactulose & raffinose Sl gk d77}
o|Fo{A L Ut}

T, Aok & AFE A Folls AT JgL v
T »)\“ W78 FEE0H TR A =525 Q)
AFZEY Fo] [NES] Clostridium perfringens®] 5L
A gt H sk

T3 dERlEe] AHE Y AE A 162F ol &
A, B, AR A Be) &5
fringens®] AB5g A AABAL
AEls e FA YT ahrros

a2, o] el ASE JAANE F As 2A)
xE A7 HE Qs glA] itk FH oo
g AlEAEOIE BYL FHHE A, T 5
ol LA oAl 7T HQAAE LANEA ZHIWEA
AUA =HAJAoE 2Rz 2 dApeas B9 By o
FH(1%, 10%)E 2F4 ARNA Tzt Al vl
= Gl s FolEdtt.

] Clostrldmm per-
91"_{ Fm A Ee

[e)

22 e

L_

=

A
-

Mz

A = I_X

B A AR o5 dEAd Y fYgem
Bifidobacterium adolescentis ATCC 15073, Bifidobacterium
bifidum ATCC 29521, Lactobacillus casei ATCC T469% ©)
SHar, WY B Sl R dER Clostridium perfrin-
gens ATCC 13124, Escherichia coli ATCC 117558 X4 &}
S ThH(Table 1).

o £

BEE Al Stock culturerx= Deep freezer -80°Col A
EGLF medium® 2 XASPAA  Bifidobacteriums- 5% horse
bloodE 7}4 BL mediuml®, Z A& EG medium
(EIKEN Chemical Co. Ltd, Tokyo)o. 2 AltstHA A& 3%
ot BT platesis 100% CO,, 37°ColA] olE%<t wjokate]
. v Bifidobacteriume 100% CO,9} Briggs liver
brotholl AltlEte] zpebAl &k, g AWAIEES 80% N,
15% CO,, 5% H, AEZ EGF broth(pH 7.2)14 w)e¥alsd
T} 020

ofg H
0,
rlo
o
©,
2 N
o
E

98 5-69Fo] Z7] el 5-10cme]
dole] A A& AF st MHT Fol Helx 2447 &

Mulberry leaves
extraction with 85% MeOH
under sonicator for lhour

Hexane fraction

[
CH:Cl; fraction

[ ]
BuOH fraction HO fraction

Fig. 1. Fractions of mulberry leaves
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Table 2. Growth inhibitory effects of mulberry leaves extract
and fractions on various intestinal bacteria?
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Table 3. Effect of Mulberry leaves on intestinal microflora in
rats”

Mulberry leaves Control 1% 10%
MeOH Hex CH,Cl, BuOH Water Lactobacillus 8.2+0.1 8.0+£0.2 8.2+0.1
B. adolescentis - - - R - Bifidobacterium 6.4+0.2 6.3+0.2 6.6+0.3
B. bifidum - - R . _ Clostridium 6.0+£0.3 4.9+0.1*% 4.6+0.2*
L. casei - - _ _ - Cl. perfringens <2.0 <0.2 <0.2
CL. perfringens - + _ _ + E. coli 6.6:0.4 6.3+02 6.4+0.1
E. coli - _ - . _ Staphylococcus 3.3+0.3 2.8+0.1 2.9+0.2
total viable counts 8.4+0.3 8.2+0.1 8.2+0.2

VInhibition responses; strong(zone diameter>20 mm): +++; moderaie
(zone diameter>16~20 mm): ++; weak(zone diameter>10~15 mm): +;
no response(zone diameter<10 mm): -

DMeans+SE(log CFU/g feces)
*Significantly different from the control, p<0.5



Hojaele] f1x1e] Fujt

pg/disc F5NA Clostridium perfringens®] A& A8
3L EIATE® Beloll Feld FEzl it ks HRE
0P Fol| FHE EYEiEA FREY 42 F2E 2
Aog Hol, olg ARl ofste] faMlFe] Ao oA =
= Aow yztEd

Aol i TR/ wet Marel s dasE A o] 45
= AErF 23 N dFY] tAEET 745 2%
S FRITL SATES P gES 2lo] o9k theF

S Azl osle] JEFE v} x| sz,
W, AEStt o] 22h8, B AAEE, AEZ, Al
a3 FeA-8 A4, Gl sl o8] FFE Aerhr
BEATE" LS in vivo AENA 7 dEAA /3l
Clostridiume AR =9 ©)= N-onitroso2}3E, aromatic
steroid7-2 FlAES] S wh AUHEE WA A
A AAE fAskE =8¢ & Fleg Add.

webd, B 7154 AES AFske dulEdA &
< Clostridium, E. coli®t Staphylococcuss= YA 7 A
WdE A7 AFeREAN 7sAd 7] Wil &EE
< GuA717] 9fete] FRIFe| L FH Y B2 AFEo

oz asolHo} .

b

L

(% ol

>
d

ok of

-

2 o

-

ol Huto] 1, 10%7) HEE AR A7NA 455¢
SD #H A F3t F o159 A NEEEZNH T

¢

E -+ <}
FoAYrAES] AdFE WX E o) gt FUuSFs F
8¢k AR FTg WY FATA dize] vs) 24
ste ARE Bt a8y f3lees BT & ode
Clostridium& ZHT} WelEFfA] Fo Al A3t
93, E coli®t Staphylococcus® 7dadle S 2o, &
A s FEEN EIEEY njAEe] ARIAENE =

At 434, 2R3 EFZES] Clostridium perfringens®
giste] AAEAE B GHET N SN B
< 717 AESARAY o]87 0] e AoE YeRth

o
rot

1. Kim, M.H. Mulberry culture science. pp. 67. Hyangmoon Pub-
lishing Co, Seoul, Korea (1970)

2. Mistuoka, T. Recent trends in research on intestinal flora. Bifido-
bacteria Microflora 1: 3-24 (1982)

3. Mitsuoka T. A color atlas of anaerobic bacteria. pp. 51. Shaobun-
sha, Tokyo, Japan (1990)

4. Park, J.H., Yoo, J.Y,, Shin, O.H., Shin, H.K., Lee, S.J. and Park,
K.H. Growth effect of branched oligosaccharides on principal
intestinal bacteria. Kor. J. Appl. Microbiol. Biotechnol. 20: 237-
242 (1992)

5. Mitsuoka, T. Bifidobacteria and their role in human health. J. of
Industrial Microbiology 6: 263-267 (1990)

6. Fujikawa, S., Okazaki, M. and Matsumoto, N. Effect of xylooli-
gosaccharide on growth of intestinal bacteria and putrefaction
products. J. of Japanese Society of Nutr. and Food Sci. 44: 37-41
(1991)

7. Ishinashi, N. and Shimamura, S. Bifidobacteria: Research and
development in Japan. Food Technology 6:126-129 (1993)

8. Molder, H.W., McKeller, R.C. and Yaguchi, M. Bifidobacteria and

10.

11.

13.

16.

17.

19.

20.

21,

22.

23.

24.

25.

26.

217.

A0 e F3F 255

bifidogenic factors. Can. Inst. Food Sci. Technol. I. 23: 29-41
(1990)

.Smith, L.D.S. Virulence factors of Clostridium perfringens.

Reviews of infectious disease 1: 254-262 (1979)

Yazawa, K., Nakajima, A. and Tamura, Z. Growth of Bifidobacte-
ria in adults, intestines on oral administration of sugar source,
panthethine and riboflavin. Bifidobacteria Microflora 3: 43-49
(1984)

Mistuoka, T., Hidaka, H. and Eida, T. Effects of fructooligosac-
charides on intestinal microflora. Die Naharung 31: 427-436
(1986)

. Mckeller, R.C. and Modler, HW. Metabolism of fructooligosac-

charides by Bifidobacterium spp. Appl. Microbiol. Biotechnol. 31:
537-541 (1989)

Yazawa, T. and Dilawri, N. Measurement of growth of Bifidobac-
teria on inulofructooligosaccharides. Letters in applied Microbiol.
10: 229-232 (1990)

. Yazawa, K. and Tamura, Z. Search for sugar source for selective

increase of Bifidobacteria. Bifidobacteria Microflora 1: 39-44
(1982)

. Shin, O.H., Yoo, S.S., Lee, WK. and Shin, H.K. Effects of the

water-extract of Sinomeniiacuti Radix(Sinomenium acutum) on
the growth of some intestinal microorganism. Kor. J. Appl.
Microbiol. Biotechnol. 20: 491-497 (1992)

Shin, H.K., Shin, O.H. and Koo, Y.J. Effects of potato protein on
the growth of Clostridium perfringens and other intestinal micro-
organism. Kor. J. Appl. Microbiol. Biotechnol. 20: 249-256
(1992)

Abn, YJ., Kim, M., Yamamoto, T. and Mitsuoka, T. Selective
Growth Response of Human Intestinal Bacteria to Araliaceae
plants extracts. Microbial Ecology in Health and disease 3: 223-
229 (1990)

. Park, J.LH., Han, N.S., Yoo, J.Y., Kwon, D.J., Shin, H.K. and Koo,‘

Y.J. Screening of the food stuffs influencing the growth of Bfido-
bacterium spp. and Clostridium perfringens. Kor. J. Food. Sci.
Technol. 25: 582-588 (1993)

Kor. Society of. Sericultural Sci. The prospect for the utilization
as food of the mulberry leaves-included bioactive substances
(1999)

Ahn, YJ., Kawamura, T.,, Kim, M., Yamamoto, T. and Mitsuoka,
T. Tea Phenols: Selective Growth inhibitors of Clostridium spp.
Agric. Biol. Chem. 55: 1425-1426 (1991)

Ahn, YJ., Kim, M., Kawamura, T., Yamamoto, T., Fusisawa, T.
and Mitsuoka, T. Effects of Panax ginseng extract on growth
responses of human intestinal bacteria and bacterial metabolism.
Kor. I. of Ginseng Sci. 14: 253-264 (1990)

Loria, S. and Martin, J.H. Bifidobacteria as potential dietary
adjuncts in cultured diary products. Cultured dairy products Jour-
nal November: 18-22 (1990)

McDonel, J.L. Clostridium perfringens toxins(Type A, B, C, D,
E). Pharme. Ther. 10: 617-655 (1980)

Ahn, Y.J., Kawamura, T, Kim, M., Yamamoto, T., Fusisawa, T.
and Mitsuoka, T. Effect of green tea extract on growth of intesti-
nal bacteria. Microbial Ecology in Health and disease 3: 335-333
(1990)

Lee, H.S., Kim, S.Y,, Jeon, H.J,, Lee, S.D., Moon, 1.Y., Kim,
A.J, Lee, W.C. and Ryu, K.S. Growth inhibitory effect of
Clostridium perfringens for catechins separated from mulberry
leaves. Kor. K. of Seric. Sci. 42: 6-9 (2000)

Titgemeyer, E.C., Bourguin, L.D., Fahey, G.C. and Garleb, K.A.
Fermentability of various fiber sources by human fecal bacteria in
vitro. Am. J. Clin. Nutri. 53: 1418-1424 (1991)

Woods, M.N. and Gorbach, S.L. Influence fiber on the ecology of
the intestinal flora; Handbook of dietary fiber in human nutrition,
2th Edition, pp. 361-363, Boca Raton, CRC Press Inc. (1993)

(20004 2% 159 A=)



