J. Korean Soc. Food Sci. Nutr. =2 & o3 #)

28(1), 212~217(1999)

T8 Ec UI|S HIIA 0|2 MEAZI EF Q9 #F Cholesterol
U ZEXE [FolAA [fAIS A &M BHE
8Z3 - Mak - sleer - UL - [OpAl
A et BE 27150}
ANET MB
A ECHEM 0| 4S8t}

Effects of Nuruk or Wheat Bran Supplemented Diet on the Serum
Levels of Cholesterol and Activities of Hepatic Oxygen
Free Radical Metabolizing Enzymes in Rats

Chong-Guk Yoon', Soon-Nim Chae, Nam-Eung Huh®,
Hyun-Soo Kim** and Tae-Shick Yu**

Dept. of Public Health, Keimyung University, Taegu 704-701, Korea
*Dept. of Biology, Kyeongsang National University, Chinju 660-701, Korea
**Dept. of Microbiology, Keimyung University, Taegu 704-701, Korea

Abstract

The effects of nuruk and wheat bran on cholesterol level in serum and activities of free radical
metabolizing enzymes were investigated in rats. The rats were fed a diet containing nuruk or wheat
bran for one month. Body weight and food intake were measured. Animals were sacrificed after one
month. The increased food efficiency ratio throughout whole growth period was observed in the rats
fed with either nuruk containing Aspergillus terreus or wheat bran compared with control group
on normal diet. In the rats fed with nuruk, hepatic GSH content, glutathione S—transferase activity,
hepatic cytochrome P-450 content, and aniline hydroxylase activities were generally increased. In
the rats fed with nuruk containing other fungi except Aspergillus terreus, xanthine oxidase activity
was decreased. The decreased cholesterol level in serum was observed in rats fed with nuruk prepared
from Aspergillus terreus and wheat bran. LDL-cholesterol level was decreased in rats fed with
nuruk prepared with other fungi such as Penicillium sp. and Rhizopus sp. But HDL—cholesterol level
was increased in all groups fed with nuruk from any fungi and wheat bran. These results suggested
that nuruk- or wheat bran—supplemented diet might exert their effect by decreasing cholesterol
level in serum and amount of oxygen free radical level.
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Table 1. Classification of experimental animal fed various nuruk supplemented diet based on the composition of

fungi
Groups Composition of fungi Abbreviation
1 Asp. sp.(3-6, 12-1), Pen. sp.(7-7), Rhi. sp.(18-1) AsPR
2 Asp. sp.(3-6, 12-1), Rhi. sp.(18-1) AsR
3 Asp. sp.(3-6), Pen. sp.(7-7), Rhi. sp.(18-1) AsRP
4 Asp. sp.(3-6), Rhi. sp.(18-1), Asp. terreus AsRAt
5 Asp. sp.(12-1), Pen. sp.(7-7), Rhi. sp.(18-1), Asp. terreus AsPRAt
6 Asp. terreus At
Wheat bran Wheat bran WB
Control diet Normal chow Control
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Table 2. Body weight gains during one month in rats fed nuruk supplemented diet

Days Control AsPR AsR AsRP

AsRAt AsPRAt At WB

0 12200+2.20" 12600%1.14 12300+159 12400+196 11800=801 131.00=254 11500+7.19 114.00+558
4 149.00+3.02 148.00£097 14500%£225 140.00+6.31 143.0016.86 147.00£3.56 141.00+3.70 142.00%=3.72
8 17200%242 172.00£1.14 170.00+£225 167.00=3.77 16500t7.76 176.00t1.14 165.00+3.44 169.00+4.14
12 181.00%£1.50 180.00+1.29 180.00£224 178.00£3.37 175.00%6.39 183.00+1.29 175.00%2.71 178.00=321
16 205.00+2.93 20200242 203.00£256 200.00=2.77 195.00t4.17 202.00£4.00 195.00=3.00 203.00=2.01
20 22000221 200.00+£9.26 210.00%247 203.00+2.67 202.001246 205.00+3.75 198.00+320 210.00+2.58
24 23500%3.74 22000£758 229.00%+2.82 216.0016.80 219.00%£3.00 227.00%4.95 221.00+319 231.00%2.31
28 23800%t898 22300£964 234.00+2.99 211.00t136 223.00£3.04 226.00+8.66 22400327 236.00%2.23
30 240.00£9.02 220.00+671 22200£800 216.00t9.27 225.00%5.77 22800+128 224.00+4.00 244.00%2.45

YEach value represents the mean®=SE of 7 rats.
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Table 3. Food efficiency ratio(FER) in rats fed various
nuruk supplement diets based on the composion

of fungi
Groups FER"
Control diet 0.198+0.009%
AsPR 0.207+0.012
AsR 0.201£0.014
AsRP 0.206 +0.009
AsRAt 0.216+0.015
AsPRAt 0.219+0.024
At 0.223+0.013
WB 0.258+0.011%

Body weight gain(g)
Food intake(g)

PFach value represents the mean=SE. of 7 rats.

¥Significantly different from the control diet(""p<0.01)

YFER: Food efficiency ratio=

Table 4. Liver weight per body weight(%) and serum
levels of alanine aminotransferase(ALT) ac-

tivity
Groups Liver wt/body wt.(%) ALT activity”
Control 386%0.17” 3150250
AsPR 4.03£0.26 34.60£1.69
AsR 3.63%£0.39 32.00%£3.13
AsRP 3.56+0.22 33.60+0.25
AsRAt 3.82+0.07 36.30£0.75
AsPRAt 3.66£0.36 34.81£0.75
At 3.70£0.07 33.60£0.98
WB 3.49%£0.17 34.60£0.60

YKarmen unit/ml of serum
PEach value represents the mean®S.E. of 7 rats.
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Table 5. Oxygen free radical metabolizing enzyme activities and bioactive substance in rats fed the diet containing

nuruk

Groups GSH" GSTY AHY x0° sop?
Control 0.97+0.16” 6.07+058"% 2.25+0.27 310+1.67 956+0.35
AsPR 0.88+0.18 7301066 440+0.39™ 2464167 923+0.49
AsR 0.88£0.20 8.80+0.40" 493+023™ 262+1.91 11.98+0.43™
AsRP’ 0.9010.16 7.44£0.34 465+0.48"™ 2584143 13.18+0.79"
AsRAt 1.02+0.17 869+0.34" 3671037 3.00+0.26 11.27£1.08
AsPRAt 0.46+0.06" 7311034 320+0.33" 277+2.15 10.65+1.27
At 0.36£0.06" 7.7310.42" 287+0.22 3.17%0.14 990+0.84
WB 0.45£0.08 6.6610.31 1.78%0.15 3.0310.10 11.89+0.43

Yumoles/g of tissue,

“nmoles/g of tissue, ?2,4-dinitro-benzene-glutathione conjugate nmoles/mg protein/min.

“nmoles p-aminophenol/mg protein/hr, ®nmoles uric acid/mg protein/min.

6’unit#/mg protein(#SO% inhibition of autoxidation of hematoxylin),
¥Significantly different from the control diet("p<0.05, “"p<0.01,

PEach value represents the mean=S.E. of 7 rats.
p<0.001)

kK

Table 6. Cholesterol, lipoprotein levels and total cholesterol/HDL-cholesterol(A.1) in sera of rats fed the diet

containing nuruk

Groups - LDL(mg/dl) HDL(mg/d1) Total cholesterol(mg/dl) ALY
Control diet 16.20+1.07" 36.05+£3.94 80.80£5.97 2.09+0.14
AsPR 16.34+1.28 40.28+2.85 80.12+4.49 2.09+0.20
AsR 14.40£1.06 40.28+1.64 65.12+0.73° 157+033"
AsRP 15.94+1.46 39.07£1.91 72.55+3.82 1.88%0.16
AsRAt 12.72+1.09"% 40.09+3.71 67.26+1.86 159+0.17"
AsPRAt 15.200.88 3895+1.51 67.91+495 167£021
At 14.06£0.58 40.78£0.44 68941573 1.77+0.18
WB 12.3241.33" 37.15+1.65 50.48+868 1.89+0.19

YEach value represents the mean=S.E. of 7 rats.
“Significantly different from the control diet(*p<0.05,
3)At;herogenic index
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