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Abstract : Natto is a Japanese traditional food made from whole soybeans by the
fermentation of Bacillus natto. The purpose of this study was to investigate the effect of
Natto mucilage on lipid metabolism in rats. The levels of total cholesterol,
LDL-cholesterol and triglyceride in serum of rats fed Natto mucilage diets were lower
than those in control rats, but serum HDL-cholesterol and phospholipid were higher
than those in control rats. The results indicate that Natto mucilage may have more
beneficial roles in lipid metablism because it decreased serum cholesterol and increased

bilirubin excretion.
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Nattox= FA 59 Bacillus natto®& A%3
o AP FEAII e HEAHFITHIL
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%3 Nattod] A&7)Fd+ angiotensin I ¥
BHL(ACE)A 8 %8([5-7], Natto kinasest. ¥
A&824(89], ¥AA7F(1011] 28n ¥A
cholesterol 4} 81 2H-8[12,13} To] g& Aeg ¢
gA ey, £ d¥dre A7 ¥ 2
d2dE ANilA8e] @I FE2AYPe AAg
A7)} gt

2. 43 o

2.1, dEN=

2 A7) AHgE Ad¥FES ATl 1222
+263g H+ Sprague-Dawleyd €4 (3
HAUEE, 471 34F) 60 nlEolx, 4¥
|4 Adrse 8318 HAY9RA AlR(RS3E
659%, =W 22.1%°]d, =X 35%0°]4,
2% 5.0%0l35, 3R 8.0%°ls), & 06%
o4, ¢ 04%c°)E olEdgen, Jx
(Natto)= A EREIT2(F7= -8~°“~l 2
) A Azde AgEHL dE RAE FYEHA
ALg-8F 91t}

2.2 d@wy

221. 5849

Aoz : AYPHo)Z AHLE Natto HAE
o Bal: g x50, 100, 150, 200g& 28
T 10 24NF<t AAAIZ F cheese-cloth
2 dq#so 1 §Fe 3P 43 Tz
242} 054, 1.08, 156, 2.01%2 HFAE 49
4  Uden, 2 dE Table 14 Y
Atk

Table 1. The Composition of Experimental
Diets

Group ' Diet

control DW"+ CD*
A DW + CD + 054% NM®
B DW + CD + 1.08% NM
C DW + CD + 1.62% NM
D DW + CD + 2.16% NM

YDW=distilled water
JCD=commercial diet
YNM=Natto mucilage

SRR

TEANS HF ol 1222+263g =+

Sprague-Dawley7l §74 8FH(VHEEEE, 74

NE BHT) 60 vled] NpAlETE FA5w
A 179 $FALNL F 4 29 120t Y
52T, 4¥ A, B, C, D)Fez Uy
plastic cages]A Table 13 & 2ol& #§
FA8aA 10572 AL

222 938N 4Y

APl 2 10577 ALY EHABRE 838
do]l EH F9 Total cholesterol(TC),
Triglyceride(TG), High density lipoprotein
(HDL)-cholesterol, Total bilirubin, ¥ 3%
£ ﬁ’gz}%—-'?-)ﬂﬂ(Dry chemistry  system,
Daiichi co., Ltd. Spotchem model sp-4410,
Kyoto, Japan)Z %4851t} LDL-cholesterol
9] %<& Friedewald formula(LDL-cholesterol
=TC-(HDL-cholesterol + TG/5)oll o8] A4k
A, AAFY #Fe Fary A%
SICDIA L PL REAGENTE ol &3t A3%
A%47)(Hitachi 7150, Japan)& AH§3he]
505nm°ﬂ*1 ‘*—’ﬁﬁ}ﬁ‘:}

223. AN |

£ 479 d3HE meantSDE YEU D,
window$8 SPSS 10.0(Statistics Pakage for the
Social Science){14]& AH&38 independent
t-test® TEHT FF 5% AHFTAA Z
T e freld & AFAT.

3. an % D@
3.1. SRAY BN,

31.1. A% F71F L Hola g
Yol 10 3 ALE &4 9 AF F
74, Aol AHH ¢ 2o]A&e Table 29
o AFSAY N F¢ 4 F 2T ALA
3§ %—7}3}%151, Natto HAEY F=71 ¥}
E MF57MFol @A Yelgo. :
f-.moﬂ/ﬁ Mol dAH Holgg ¥ HEF
2o 43A¥e F¢ vladl B o Natto %M%
94 AR7 AF2Ed 98 vXE Ae ¥
F Aed, ol Natto HAE2 HH7) B&4p
% Afae g HoldH o] ¥ A FHol
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312 ¥RZAPE 4

-84 Fo| cholestrol ¥ ¥y F9
cholestrol  #8& : Table 3% Zt. &
cholesterol 3% controlTell H|3] R AY
oA H@ta, 38 Natto AFEY =7 ¥
&4E % cholesterold] #3F}e 2dHp<
0.05). o]A L ¥4 2 HDL-cholesterol®] ¥ako]
B AT dzergd E7(p<.05)HE
9 Aoz HAEUH

W E(Natto) HAEo] A7) €4 AZPJEN vlNE 9 3

o]2)§ A= Natto FAES $=7} Eolz
48 HDL-cholesterol®] ##o] F7l5olM =
el @dte]  #XFHY  cholesterolo]
triglyceride®] 4 ZZ&l7] W Aoz
AtgERen, FAARAFADE H=2TEY
EE AYToA e gg veld RAeg Ho}
We JAE AW AT Ye AL
2 FZ2HAUY, 7

¥% %9 phospholipid, triglyceride %
bilirubin®) ¥ d3 %9 phospholipid,
triglyceride 2 bilirubin® ¥%& Table 49 7

Table 2. The Body Weight and Food Efficiency Ratio of Rats®

Body weight(g)

group Tnitial Final Gain FER'  NM intake"(g)
Control 18090574 39087768  20097+194 015 -
A 204224658 42199759  217.77%101 0.15 0.19
B 18563+677  40036+810  214.73+1.33 0.15 Q.ss
C 196.00£5.03 389.869.79 193.86+4.76 0.14 0.54
D 174401679  365.49£9.20 191.09+2.41 0.14 0.72
"All values are mean*SD, n=12
"FER : Food efficiency ratio(gain body weight/ food intake)
®NM intake”: Natto mucilage intake/day/head
Table 3. The Levels of TC, HDL, LDL and Al in Serum of Rats"(mg/d¢)
Group TC" HDL? AIY
Control 71.33+2.08 22.67+153 31.93%3.07 0.83+0.13
A 653344517 2467+2.08 26.33+6.43 059+0.19”
B 63.67+1.53" 26.33+1.15 2347+1.807 0.48%0.07"
c 62.33+1.15" 2767+153% 2273+1.307 0391003
D 61.33+1.56" 35.33+4,73% 15.07+4.94% 0.12+0.13"

Y TC = total cholesterol - % HDL = high density lipoprotein—cholesterol
¥ LDL = low density lipoprotein—-cholesterol
9 AI = atherogenic index
*All values are mean*SD, n=12
? Significantly different from control by t-test(p<0.05)
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Table 4. The Contents of Phospholipid, Triglyceride and Glucose in Serum of Rats® (mg/d¢)

Group Phospholipid Triglyceride Total Eilimbin(g/ de)
Control 84.20£8.40 83.67%1.15 0.47%0.06
A 85.40+3.36 71.67+3517 0.370.06 ’
B 86.80£6.30 69.33+2.52 0.30£0.10”
C 88.201+2.17 59.67%4.16¥ 0.27+0.06”
D 90.60+2.30 54.67+3.21% 0.23%0.06”

*All values are mean+SD, n=12

% Significantly different from control by t-test(p<0.05)

t}. Phospholipid= controlZel B3} TE 4%
oA AMFHoR EolHoY RgdE UA
3, triglyceride®}t bilirubin®] ##& control®
of uld BE AP FAHA ERop<
0.05). ol¢} & 4% @I+ Natto mucilage?t
83 F9 triglycerides} biliruhing] wjd& %
A&7 WEd Aoz AFUc)

4. d=
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24 1057 A3

o] A¥ A3 A Wk HAFo] Hojq
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o 89 FE7 EEFE Holigo] #Ix
Hoy, AF 7180 AdHE AR YEE
g, o]AL YUk HAZo] ¥H XAANEL W
28 225 23 #do] g Aoz A7t
A

£ 3E JAEE Bl AT 4YEYs
£ YA total cholesterol, triglyceride %
bilirubin®] 4&°] 74 ¥ Q.29 phospholipid

9} HDL-cholesterol®] #3#& Z71H %t}

He) 4Y dgz g o, ¥x HAEL ¥H
triglyceride$} cholesterol®] +&& 7AA7|x,
phospholipid®} HDL-cholesterol®] +&& %7}
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