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Effect of Young Barley Leaf on Lipid Contents and
Hepatic Lipid-Regulating Enzyme Activities in Mice Fed High-Fat Diet

Yang, Eun-Ju" - Cho, Young-Sook® * Choi, Myung-Sook” - Woo, Myoung-Nam®
Kim, Myung-Joo" - Shon, Mi-Yac” - Lee, Mi-Kyung®*
Department of Nutrition Education,” Graduate School of Education,
Sunchon National University, Suncheon 540-742, Korea

Department of Food and Nutrition, Sunchon National University, Suncheon 540-742, Korea

Department of Food Science and Nutrition,® Kyungpook National University, Daegu 702-701, Korea
Department of Food Science and Nutrition,” Daegu Polytechnic College, Daegu 706-022, Korea

Department of Food Science and Nutrition,” Gyeongsang National University, Jinju 660-701, Korea

ABSTRACT

This study was conducted to investigate the effects of powdered young barley leaf and its water extract on body
weight and lipid metabolism in high-fat fed mice. Male mice were divided into normal group, high-fat (HF) group, high-
fat group supplemented with powdered young barley leaf (HF-YBL) and high-fat group supplemented with water ex-
tract of the powdered young barley leaf (HF-WYBL). The powdered young barley leaf or its water extract was added
to a standard diet based on 1% dried young barley leaf (1 g YBL/100 diet and 0.28 g WYBL/100 g diet) for 8 weeks.
Supplementation of YBL and WY BL significantly reduced body weight and epididymal adipose tissue weight in high-
fat fed mice. Food intake and daily energy intake were significantly lower in the YBL group than in the HF group. After
8 weeks, plasma triglyceride and cholesterol concentrations were significantly higher in the HF group than in the Nor-
mal group; however, both YBL and WY BL significantly lowered those of the high-fat fed mice. The ratio of HDL-cho-
lesterol/total cholesterol of the YBL and WY BL groups were significantly elevated compared to that of HF group. Both
YBL and WY BL significantly increased fecal excretion of triglyceride in high-fat fed mice, whereas they did not affect
fecal cholesterol concentration. The triglyceride levels of liver, adipose tissue and heart were significantly lower in the
YBL and WYBL groups than in the HF group. Supplementation of WYBL also lowered the kidney triglyceride and
heart cholesterol concentrations compared to those of HF group. Hepatic lipid regulating enzyme activities, fatty acid
synthase, HMG-CoA reductase and acyl-coenzyme A: cholesterol acyltransferase, were significantly lower in the YBL
and WYBL groups than in the HF group. Accordingly, these results suggest that YBL and WY BL improve plasma and
organ lipid levels partly by increasing fecal lipid excretion and inhibiting fatty acid and cholesterol biosynthesis in the
liver. (Korean J Nutr 2009; 42(1): 14~22)

KEY WORDS : young barley leaf, body weight, lipid content, lipid metabolism.
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Table 1. Composition of the experimental diet (g/100 g diet)

) GIOUPS \ormal  HE HE-YBL  HE-WYBL
Ingredients
Casein 20.0 20.0 20.0 20.0
Corn starch 50.0 34.0 33.0 33.72
Sucrose 15.0 15.0 15.0 15.0
Cellulose 5.0 5.0 5.0 5.0
Corn oll 5.0 - - -
Beef tallow - 21.0 21.0 21.0
AIN-mineral mixture® 35 35 35 35
AIN-vitamin mixture” 1.0 1.0 1.0 1.0
p.-Methionine 0.3 0.3 0.3 0.3
Choline bitartrate 0.2 0.2 0.2 0.2
YBLY - - 1.0 -
wyBL? - - - 0.28
kcal/100g diet 42156 51514 517.59  510.00
Calories from fat (%) 11.0 37.0 37.0 37.0

YMineral mixture (g/kg) according to AIN-76

®Vitamin mixture (g/kg) according to AIN-76

YPowdered young barely leaf; 1g young barely leaf in 100g diet
provides 555.9 mg carbohydrate, 269.4 mg protein, 30.26 mg fat
and 320.4 mg dietary fiber based on Table 2

“Water extract of powdered young barley leaf; 0.28 g water
extract of young barely leaf in 100 g diet provides 195.47 mg
carbohydrate, 37.55 mg protein, 0.08 mg fat and 38.14 mg die-
tary fiber based on Table 2
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Table 2. The general composition, dietary fiber and total pheno-
lic contents of YBL and WYBL

Component YBL” WYBL”
Moisture (g/100 g) 2.31 4.70
Carbohydrate (g/100 g) 55.59 69.81
Crude protein (g/100 g) 26.94 13.41
Crude fat (g/100 g) 3.26 0.03
Ash (g/100 @) 11.90 12.05
Dietary Fiber (g/100 g) 32.04 13.62
Total phenolics (g/100 g) 0.97 1.79

YYBL, powdered young barely leaf
WYBL, water extract of powdered young barely leaf
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Fig. 1. Effects of young barley leaf on changes of body weight in
mice fed a high-fat diet. Mean = S.E. (n = 8). Means not sharing
a common letter are significantly different between groups (p<
0.05).

Fig. 2. Effects of young barley leaf on white adipose tissue weights
in mice fed a high-fat diet. Mean + S.E. (n = 8). Means not sha-
ring a common letter are significantly different between groups
(p<0.05).

Table 3. Effects of young barley leaf on food intake and energy intake in mice fed a high-fat diet*

Normal HF HF-YBL HF-WYBL
Food Intake (g/day) 7.07 + 0.30° 6.58 + 0.30" 59 +0.17° 6.56 + 0.26"
Energy Intake (kcal/day) 29.83 + 1.26% 33.90 + 0.38° 28.96 + 0.92% 33.47 + 1.37°

*Mean += S.E. (n=8)

Means in the same row not sharing a common letter are significantly different between groups (p <0.05)
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Table 4. Effects of young barley leaf on plasma and fecal lipid profiles in mice fed a high-fat diet”

Normal HF HF-YBL HF-WYBL

Plasma

Triglyceride (mg/dL) 146.22 + 10.92° 172.67 + 23.77° 123.68 =+ 15.07" 98.17 + 7.58°

Total cholesterol (mg/dL) 125.01 + 12.12° 213.99 + 18.46° 160.46 + 13.27° 171.76 + 7.51°

HDL-cholesterol (mg/dL) 68.31 + 2.10° 70.69 + 2.64° 71.28 + 3.17° 81.60 * 4.49°

HTR (%) 52.17 = 1.72° 34.73 + 3.08" 4517 + 2.12° 47.84 + 2.85"
Feces

Triglyceride (mg/g feces) 23.51 + 8.48° 146.40 = 9.841° 169.25 + 6.53° 171.32 + 4.62°

Cholesterol (mg/g feces) 432 + 0.14° 2.57 + 0.15° 2.71 + 0.20° 2.68 + 0.23°

*Mean + S.E. (n = 8)

Means in the same row not sharing a common letter are significantly different between groups (p < 0.05)
YHIR = (HDL-cholesterol/Total cholesterol) x 100
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Fig. 3. Effects of young barley leaf on liver, adipose tissue, kidney and heart lipid contents in mice fed a high-fat diet. Mean + S.E. (n =
8). Means not sharing a common letter are significantly different between groups (p <0.05).
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Table 5. Effects of young barley leaf on hepatic lipid regulating enzyme activities in mice fed a high-fat diet*

Normal HF HF-YBL HF-WYBL
FAS” (nmol/min/mg protein) 2.09 + 0.17° 3.62 + 0.08° 2.12 + 0.30% 2.33 + 0.28°
B-oxidation (nmol/min/mg protein) 7.06 = 0.49° 3.41 + 0.54° 3.81 + 0.88 4.45 + 0.48°

220.64 * 20.89"
169.34 + 8.91°

HMG-CoA reductase (pmol/min/mg protein)
ACAT (pmol/min/mg protein)

331.51 + 17.79°
219.78 = 7.19°

326.07 *+ 21.29°
203.03 + 11.47°

462.57 £ 19.33°
250.60 =+ 10.58°

*Mean + S.E. (n = 8)

Means in the same row not sharing a common letter are significantly different between groups (p < 0.05)
YFAS, fatty acid synthase; S-oxidation, fatty acid A3-oxidation; HMG-CoA reductase, 3-hydro-3-methylglutaryl CoA reductase; ACAYT,

acyl-coenzyme A: cholesterol acyltransferase
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