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Effects of Chicken Treated with Hwangki-Beni Koji Sauces on Body Weight, Serum
and Hepatic Lipid Profiles of Rats Fed High Fat and High Cholesterol Diets

Jae-Won Kim, Soon-Dong Kim, and Kwang-Sup Youn'

Department of Food Science and Technology, Catholic University of Daegu, Gyeongbuk 712-702, Korea

Abstract

Dietary effects of chicken treated with Hwangki-Beni Koji sauces (HBS) on serum and hepatic lipid profiles
in rats fed high a fat and high cholesterol diet were investigated. Experimental plots (5 rats per each group)
were divided into normal control diet group (NC), high fat and high cholesterol diet group (HFC), HFC plus
15% base sauce treated chicken supplemented diet group (HFC-BS), HFC plus 15% HBS-treated chicken supple—
mented diet group (HFC-HBS), and fed for 5 weeks. Feed intakes in HFC-HBS group were higher than those
of HFC and HFC-BS groups, whereas body weight gain and feed efficiency ratio of the HFC-HBS group were
lower than those of the HFC and HFC-BS groups. Serum alanine aminotransferase and aspartate amino-—
transferase activities of HFC-HBS group were significantly lower than those of HFC and HFC-BS groups.
Level of serum triglyceride, total cholesterol and LDL-cholesterol in HFC-HBS group were 34.06%, 6.28% and
31.00% lower than those of HFC-BS group, respectively, whereas HDL-cholesterol level and atherogenic index
in HFC-HBS group were 1.72-fold higher and 2.52-fold lower, respectively, than those of HFC-BS group.
Level of hepatic total lipid, triglyceride and total cholesterol in HFC-HBS group were 9.53%, 5.25% and 22.20%
lower than those of HFC-BS group, respectively. In the morphological results of liver, the hepatocytes of central
vein lesion and intact hepatic cell plate are preserved well from steatosis in HFC-HBS group, whereas the hep-
atocytes in HFC and HFC-BS groups are distended by accumulation of multiple fat droplets, and sinusoids
are occluded. In the above results, we expected that chicken treated with Hwangki-Beni Koji sauce may have
functionalities of anti-obesity, anti—cholesterol and also, lowering anti-atherogenic index in high fat and high

cholesterol diets.
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Fig. 1. Preparation of Hwangki-Beni Koji sauces.
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Table 1. Experimental plots and diet compositions
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Experimental groups”

Ingredients

NC HFC HFC-BS HFC-HBS
Pellet stew (5L79 diets)” 100 83.75 68.75 68.75
Lard — 15 15 15
Cholesterol - 1 1 1
Sodium chlorate - 0.25 0.25 0.25
BS treated and freeze dried chicken® — - 15 —
HBS treated and freeze dried chicken® - - - 15

Y Abbreviations: NC, normal control group; HFC, high fat and high cholesterol diet group; HFC-BS, high fat and high cholesterol
diet supplement with 15% freeze drying BS sauce treated chicken diet group; HFC-HBS, high fat and high cholesterol diet supple—

_mented with 15% freeze drying HBS sauces treated chicken diet group.

?The diets for animal experiments manufactured in the PMI Nutrition, LLC, Brentwood, MO, USA. Guaranteed analysis: crude

protein, 18%; crude fat, 5%; crude fiber, 5%; ash, 8%.
356 Fig. 1.
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Table 2. Dietary effect of chicken treated with Hwangki-Beni Koji sauce on the weight gain, feed intake, and FER of rats

fed high fat and high cholesterol diet for 5 weeks

Feed intakes

D Initial body weight Final body weight Weight gain 2
Groups (g/rat) (g/rat) (g/day) (g/day) FER
NC 218.00+11.93%% 399.19+8.78°" 5.18+0.41" 32.82+1.88" 0.15+0.06"
HFC 217.80+11.21 427 46+6.25° 5.99+0.33° 22.68+1.25° 0.27+0.08
HFC-BS 213.90+6.68 431.34+11.59° 6.21+0.47° 23.22+1.09° 0.27+0.07°
HFC-HBS 212.90+5.05 415.08+8.08" 5.78+0.39° 26.15+1.21" 0.22+0.03™

‘”Abbreviationsi See Table 1.
%)Feed efficiency ratio; daily weight gain/ daily feed intake.
INS: not significant.

YValues are mean+SD of 5 rats. Different superscripts within a column (a-c) indicate significant differences (p<0.05).

Table 3. Dietary effect of chicken treated with Hwangki-Beni Koji sauce on the organ weight and perirenal and epididymal

fat contents per body weight of rats fed high fat and high cholesterol diet for 5 weeks

(g/100 g body weight)

Groups" Liver Kidney Heart Testicle Perirenal fat Epididymal fat
NC 317+0.20? 0.69£0.04™ 0.34+0.01" 077007 1.16+0.14° 1.04+0.06°
HFC 5.37+0.28" 0.63+0.08 0.49+0.04° 0.71+0.05 2.14+0.38° 2.34+0.32°
HFC-BS 5.05+0.14° 0.65%0.03 0.48+0.05° 0.76+0.02 2.02+0.18° 1.94+0.28°
HFC-HBS 459+0.20° 0.65+0.05 0.39+0.06 0.75%0.04 1.60+0.16° 152+0.18°

Y Abbreviations: See Table 1.

YValues are mean+SD of 5 rats. Different superscripts within a column (a-d) indicate significant differences (p<0.05).

INS: not significant.
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Fig. 2. Dietary effect of chicken treated with Hwangki-Beni Koji sauce on ALT and AST activities of rats fed high fat and

high cholesterol diet for 5
(a-c) indicate significant differences (p<0.05).
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A9 EA triglyceride, total
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=43 A3} Table 49} 2t} Triglyceride $3-2 HFC-
BST 3 HFC#o] 22t 122.15 mg/dL % 110.45 mg/dLE

NC+9] 83.27 mg/dLol W3l 4669% 2L 32.64% Z7}3552
1} HFC-HBST€ 8055 mg/dLE NC#+9] #5202 7435}
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Table 4. Dietary effect of chicken treated with Hwangki-Beni Koji sauce on the serum lipids of rats fed high fat and high

cholesterol diet for 5 weeks

Experimental group”

Measurements NC HFC HFC-BS HFC-HBS
Triglyceride (mg/dL) 83.27+9.32"" 110.45+7.55" 122.15+5.24° 80.55+6.05"
Total cholesterol (mg/dL) 109.45+7.58" 130.49+8.77" 137.41+6.26" 12878 +6.34
HDL-cholesterol (mg/dL) 59.60 +2.57 42.62+3.38° 33.66+3.25° 57.94+363"
LDL-cholesterol (mg/dL)? 33.20+3.73¢ 65.78+4.94° 79.32+5.09" 54.73+2.63"
Atherosclerotic index” 0.84+0.32 2.060.70 3.08£0.56 1.2240.42

Y Abbreviations: See Table 1.

:Z)LDL*cholesterol =total cholesterol —HDL-cholesterol— (TG/5)

¥ Atherogenic index=(Total cholesterol—HDL-cholesterol)/ HDL-cholesterol

YValues are mean+SD of 5 rats. Different superscripts within a row (a-d) indicate significant differences (p<0.05).
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Table 5. Dietary effect of chicken treated with Hwangki-Beni Koji sauce on the hepatic lipids content of rats fed high fats

and high cholesterol diet for 5 weeks

(unit: mg/g tissue)

Experimental groupl)

Measurements

NC HFC HFC-BS HFC-HBS
Total lipid 63.10+4.56% 87.23+3.57 79.87+2.39 72.26+3.65°
Triglyceride 31.74+2.74 44.33+3.94% 40.03+2.12° 37.93+1.93°
Total cholesterol 10.49+1.14¢ 30.20+2.91° 25.31+2.00° 19.69+1.40°

Y Abbreviations: See Table 1.

YValues are mean+SD of 5 rats. Different superscripts in the same row (a-d) indicate significant differences (p<0.05).
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Fig. 3. Photomicrographs of liver tissue (bar: 25 micrometer) of rats fed with experimental diets for 5 weeks (HE stain).
Abbreviations: See Table 1. C: central vein. Hepatocytes, the structure of hepatic cell plate, and sinusoids in NC group are intact.
The hepatocytes in HFC group are distended by accumulation of multiple fat droplets, and sinusoids are occluded. Focal infiltration
of inflammatory cells (arrow) is found. In HFC-BS group, the hepatocytes of central vein lesion and intact hepatic cell plate are preserved
well from steatosis. In HFC-HBS group, the hepatocytes of central vein lesion and intact hepatic cell plate are preserved well from
steatosis. Hepatic cell plate and sinusoids in hepatic lobule are mostly distinguished in spite of fat accumulation in hepatocytes.
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