J. Korean Soc. Food Nutr,
241} 121~ 126(1995)

g o4 e o)

X iAol ojXjs He

Effects of Spice Added Natto Supplementation on the Lipid
Metabolism in Rats

Bok-Nan Kim', jong-Dai Kim, Seung-Shi Ham, Yong-Soon Choi* and Sang-Young Lee

Dept. of Food Science and Technology, Kangwon National University, Chuncheon 200- 701, Korea
* Dept. of Applied Biology and Technology, Kangwon National University, Chuncheon 200- 707, Korea

Abstract

The purpose of this study was to investigate the effects of Natto supplementation on lipid metabelism in rats.
Male rats were fed on casein (CON group), steamed soybean (SS group), conventional Natto (N-1 group), garlic
(2%) added Natto (N-2 group), red pepper oleoresin (0.2%) added Natto (N-3 group) and galic (2%) and red
pepper oleoresin (0.2%) added Natto (N-4 group) as a protein source for 4 weeks. Serum and fiver cholesterol
levels were significantly lower in the experimental groups than in the control group. Especially, dietary N-2, N-
3 and N-4, compared with CON, reduced markedly the concentration of serum cholesterel. The concentration
of serum HDL-cholesterol was higher markedly in the N-4 group than ir: the control group. The concentration
of serum triglyceride was significantly lower in the N-1, N-2, N-3 and N-4 groups than in the control group.
Garlic and red pepper added Natto fed groups (N-2, N-3, N-4) showed more excretion of fecal bile acid when
compared with those values of casein fed group. The results indicate that spice added Natto supplementation
may have more beneficial roles in lipid metabolism through reduced cholesterol levels and increased fecal bile

acid excretion,

Key words : fecal bile acid, Natto, serum cholesterol, triglyceride

ME

FHF A A A A 2] 5] )j_},&g.'ﬁ} ekAtol A q3}5] o u:}-
g 2 BEA A% dfeke] Erisim glond, £
3] T84 ko] Ao AR vt U A E( atherosc!»
erosis), Al 3} (hyper-
tension) S -2 W3 =84 253 YAge] =t
I 9lE Aotk Er}b Al gl TR Ay 9
Azt AubE A3t ZE Aol A el g AW A
ArjALe 2 A7) U Az e o
#H7}A] Ao] A g g e =EA gual
of uj&l FEe} $ulE AFATIAY, ke H
o8 rla] AW g 9] = «ukstbE £} 9)s A

74 A (myocardiac infarction), 17%

s
4% F 4
L

"To whom alt correspondence should be addressed

22 g8 oled, 55 iT e papakgd s
-1 (hyperparathyroidism) % )4 w &4} (senile
bone loss) ¥t ez} AWe] A dislelz Eor)
W= AR obad R o gl

el o =5 o] 48 E AlEL AR SEueks
Al%8be] FoF Jefiatd o Fas “—Hf"e .}ﬂ_i
4ol $rt. $eltatel A AF BEAF Fe
shpel 2242 Bugsl 235571 3 bz, 5
o 44 2R 7R FoE AU ged
ARET YA e REd S8 2ol b 7
L2 Az glup, $elviet AT fAe Nae
(02 AR B nato AEAA UE A2 2
224 58 ARAgo] S5 B ohy
gl vl 2 rujgll nattokmaser fibrin-g- 74
A Eallshs Aok g A 3 La)x) 242

o lo

u{q

A

—Ls

E HL_B_)J



122 AR A

ol 7lvhs 3 gLk o8} 3hE v
Natto 48 2] ehel A= 7o,
eld] 71 o] Nattod] nbo] 8h:2
A k7] W ¥l

whebal £ el A ghFele] o gtel) i
Natto Al ¥-&- ‘/H‘%’E’W &

r&“

. LMM Qoz FAT F V5 U -
b e gEA el olu A

A zapshel ware

m)-

IHAE
2 alge ALE e g g SA g
TR, Bak whg & A Gl TSl ALGEE L
v, Natto #) &£ A] o8-8t Bacillus natto(NN-1) F5=
o B8] A Ao (R el A ogbel Al-sled ot
HFESE A= H=E

Z AR = Table 12k 7ho} AIN-767) 81 A4
shoi o] 0.5% Fell el S & Hrbstanh AgAele]
£l

Gl e 2 vl 2T QR g 2
Table 1. Composition of experimenial dieis (%)
ngrednents CON 55 N-1T N-2 N-3 N-4
Casein 200 - - - -
Soyhean oil 45 - - :
Cholesterol 05 05 05 05 05 05
Corn starch 150 15.0 150 150 150 15.0
Cellulose 50 530 50 50 50 50

Mineral mix.{AIN-76) 35 1.5 15 15 15 15
Vitamin mix.{AIN-76} 1.0 1.0 1.0 10 1.6 1.0

Methionine 03 03 03 03 03 03
Choline bitartrate 02 02 02 02 02 02
Sucrose 50,0 26.5 265 265 265 26.5
S5 powder 5040 - - - -
N-1 powder - - 500

N-2 powder - - 500
N-3 powder : 10 X VI
N -4 powder - - - - 50.0

CON : Group fed casein as proteins
53 1 Group fed steamed soybean as proteins

N-1 1 Group fed conventional Natto as proteins
N-2 1 Group fed Natto added with 2% garlic as proteins
N-3 1 Group fed Natto added with 0.2% red pepper oleore-

sin as proteins
N-4 : Group fed Natto added with 2% garlic, 0.2% red pep-
per clecresin as proteins
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Table 2. General composition of dietary profein sources after

freeze drying (%}
Ingredients S5 N-1 N-2 N-3 N-4
Moisture 4.0 4.5 4.0 4.3 4.1
Crude ash 5.2 46 4.7 4.8 4.8
Crude protein 38.5 39.5 393 39.7 39.5
Crude lipid 18.0 20.2 19.5 200 200

Carbohydrate 34.3 31.2 32.5 31.2 31.6

S5 : Steamed soybean

N-1: Conventional Natto

N-2 1 Natto added with 2% garlic

N -3 : Natto added with 0.2% red pepper oleoresin

N-4 : Natto added with 2% garfic, 0.2% red penper alegresin
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Table 4. Concentration of serum lipids in rats fed different diets
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Table 3. Growth parameters and liver weight in rats

Initial body Weight gain Feed intake Liver weight
weight{g) {g/4weeks)  (g/day) (g/i00g B.W)

CON 109+ 7.5 147+ 69 142216 3.3+03
13.11.2% 3.2+01

SS 107+70.1 132+ 6.7°

Groups

N-1 108+ 7.5 129+ 7.9 12.5+08° 3.2£0.1
N-2  113% 7.2 127x 7.8 12.5+0.6° 3.2£01
N-3 111+ 80 121z 8.1 12.041.3° 33403
N-4 109+ 6.8 1161103 121+1.00 3.3+0.2

Mean +5.D.(n=6)

“*Values in the same column with different superscript letters
are significantly different (p<0.05}
See the Table 1 for the abbreviations

tmg/100ml serum)

Groups TC HDL-C HDL/Toral-C (%) TG PL
CON 938146 335419 35.8+3.4a 89.0£5.3" 112.2£7.3
S% 85.0£3.1° 37.8+2.6® 44.512.6° 80.0L£8.8" 106.5+6.0
N-1 82.9+8.0¢ 36.6 £0.4® 443%2.5° 75.8:4+2.0% 110.9x9.1
N-2 79.7 4.5 36.7 £1.8* 46,1+2.4" 69.8:£6.8° 101.0+6.0
N-3 78.5+5.5" 37.6x3.8* 48.4+6.3° 71.9£6.10" 108.6 £5.7
N-4 76.8+4.6° 40,1-2.0° 51.9+0.7* 66.845.8° 100.5+9.2

Mean=85.D.(n=6)

=<Values in the same column with different superscript letters are significantly different{p<(.05)
TC : total cholesterol, HDL-C : HDL-cholesterol, TG : triglyceride PL : phospholipid

See the Table 1 for the other abbreviations
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Table 5. Concentration of liver lipids in rats fed different diets
{mg/g of liver)

Groups  Total cholesterol

Trigiyceride  Phospholipid
CON 3.32+0.38" 9.56+1.83 61.4+2.30
58 2.49+0.25" 7.11+2.39 471 46,96
N-1 2.89+0.47% 9.63+2.31 49.9+9.35
N-2 2.64+0.12° 8.56+4.10 62.0+:8.02
N-3 2.74+0.25° 6.40+0.88 523641
N-4 2.62+0.75° 6.09:1.21 48.9+5.66

Mean +5.D.(n=6)

““Values in the same column with different superscript letters
are significantly different {p<0.05)
See the Table 1 for the abbreviations
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Table 6. Fecal weight and fecal bile acid excretion in rats fed

different diets
Groups Fecal weight (g/day) Bife acid (mg/day)
CON 1.76£0.14* 10.08+1.43"
ss 1.71+0.13 14.35:41.62°
N-1 1.67£0.19® 14.80+1.69"
N-2 1.63x0.18% 15.4611.46"
N-3 1.50+0.10° 15.45+1.68°
N-4 1.49-+0.13" 15.71+2.69¢

Mean £5.D. (n=6)

*Values in the same column with different superscript letters
are significantly different from athers at p<0.05 level
See the Table 1 for the abbreviations
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