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Abstract

This study was performed to investigate the effects of very low calorie diet (VLCD) using meal replacements
that contain the wild grass extracts that are consisted of mainly Samul-tang ingredients on weight reduction
and health promotion in the obese women (BMI=25 kg/m?) for four weeks. Fifty six premenopausal women
participated in this experiment. Each subject was either classified as part of the control group (C group, n=28)
that consumed 3 regular meals a day or the meal replacement group (MR group, n=28) that consumed 1 regular
meal and 2 meal replacements within 600 kcal/day. Anthropometric measurements, body composition, health
related factors, and psychological factors were assessed before (the initial) and after (the A" week) the study.
Obesity was significantly decreased after the diet intervention. Anthropometric measurements such as weight,
waist and hip circumference, and BMI and body composition such as body fat, and fat mass were significantly
decreased in all groups after the diet intervention. Anthropometric measurements and body composition of the
MR group were significantly decreased more than those of the C group. Serum total cholesterol was sig-
nificantly decreased in the MR groups but not in the C group and serum triglyceride concentration was
significantly decreased in all groups after the diet intervention. All the biochemical measurements were within
normal ranges after the diet intervention. Psychological factors such as stress and depression were significantly
decreased in two groups after the diet intervention. Therefore, VLCD using meal replacements is very effective
for weight reduction in the obese premenopausal women.
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Table 1. Nutrient composition in one pack (40 g) of meal
replacements

Nutrient Amounts  Nutrient Amounts
Energy (kcal/day) 135 Vitamin A (1gRE) 245
Carbohydrate (g) 22 Vitamin E (mg) 35
Protein (g) 9.0 Vitamin C (mg) 19.25
Fat (g) 1.0 Thiamin (mg) 0.35
Crude fiber (g) 5.0 Riboflavin (mg) 0.42
Sodium (mg) 80 Niacin (mg) 4.55
Calcium (mg) 210 Vitamin B6 (mg)  0.525
Iron (mg) 45 Folate (pg) 375
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Table 2. Daily nutrient intake and % RDA of C and MR group during the diet intervention
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Nutrient (/day) C MR

Energy (kcal) 63399 ( - ) 62707 ( - )
Protein (g, % energy) 43.36 (27.36) 61.09 ( 38.97)
Fat (g, % energy) 12.75 (18.10) 7.56 ( 10.85)

Carbohydrate (g, 9% energy)

86.45 (54.54)

7867 ( 50.18)

Vitamin A (ig RE, % RDA)
Vitamin Bl (mg, % RDA)
Vitamin B2 (mg, % RDA)
Vitamin C (mg, % RDA)
Vitamin E (mg, % RDA)
Niacin (mg, % RDA)
Calcium (mg, % RDA)
Phosphorus (mg, % RDA)
Iron (mg, % RDA)

387.60 (55.37)

77850 (111.21)

0.47 (46.50) 1.09 (108.60)
0.46 (38.58) 1.23 (102.42)
5.21 (40.08) 66.09 ( 94.41)
5.49 (54.86) 12.83 (128.32)
521 (40.08) 14.43 (110.96)

176.17 (25.17)
632.83 (51.83)
4.83 (30.18)

548.84 ( 78.41)
567.55 ( 81.08)
12.98 ( 81.10)

C: Control diet, MR: Meal replacements.
RDA: Recommended Dietary Allowance.
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Table 3. Socioeconomic status in C and MR groups
Characteristics C MR p-value
Age 2471 =0.49" 24.25+0.57 0536”
Education level
> High school 1 (367 5 (17.9) 0.096"
< College 27 (96.4) 23 (82.1)
Family income (10,000 won/mon)
< 199 4 (14.3) 7 (25.0) 0.651
200~299 9 (32.1) 8 (28.6)
300~399 7 (25.0) 8 (28.6)
=400 8 (28.6) 5 (17.9)
Occupational status
Student 9 (32.1) 12 (42.9) 0.561
Working women 15 (53.6) 11 (39.3)
Unemployed 4 (14.3) 5 (17.9)
Marital status
Single 27 (96.4) 23 (82.1) 0.210
Married 1(36) 5 (17.9)
Experience of delivery
No 25 (89.3) 24 (85.7) 0.500
Yes 3 (10.7) 4 (14.3)
C: Control diet, MR! Meal replacements.
"Mean=SEM.
EN (%)
3’p*value by independent t-test.
4)p*value by chi-square test.
Table 4. Changes of anthropometric measurements during the diet intervention in C and MR groups
Variabl Experimental period Changes "
anapies 0" week 4" week 0" week—4™ week p-value
Weight (kg)
C 69.63%1.42"% 658614 36710227 0.000
MR . 69.7311.36 04.82+1.36 491£0.13° 0.000
Waist Cir” (cm)
C 90.12£1.53™ 86.66=1.44 3.46x053° 0.000
MR 89.01+0.82 83.68£0.87 5.33+0.48" 0.000
Hip Cir (cm)
C 102.75+1.12™ 100.26+1.03 2.49+0.23° 0.000
MR 103.19£0.95 9751+£1.78 568+£151° 0.001
BMI
C 26.84+0.45™ 25.39+0.47 1.45+0.08° 0.000
MR 26.64+0.38 24,75+0.38 1.88+0.06 0.000
C: Control diet, MR: Meal replacements.
UMean+ SEM,

“Not significantly different between C and MR group by independent t-test.
Different small alphabets within the same column are significantly different between C and MR groups at p<0.05 by independent

t-test.
4)p*va]ue by paired t-test in the same group.
Circumference.
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Table 5. Changes of body composition during the diet intervention in C and MR groups
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Variables Experimental period Changes 1ue?
0™ week 4™ week 0" week — 4™ week prvalue
Body fat (%)
C 36.03+0.82""% 34.77+0.85 1.27+0.23* 0.000
MR 35.80*+0.66 33.64+0.78 2.16+0.29° 0.000
Fat mass (kg)
C 24.92+0.98™ 2358+%1.00 1.34+0.45° 0.007
MR 24.65%0.80 22.1710.81 2.48+0.18" 0.000
LBM (kg)
C 41.19*0.68™ 40.34+0.65 0.86+0.22" 0.001
MR 41.44+=0.77 40.23+0.79 1.21£0.19 0.000
C: Control diet, MR: Meal replacements.
PMean+ SEM.

Not significantly different between C and MR group by independent t-test.
¥Ditferent small alphabets within the same column are significantly different between C and MR groups at p<0.05 by independent

t-test.
4)p—value by paired t-test in the same group.
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Table 6. Total weight loss” in C and MR groups

Weight loss 3)
ranges (kg) C MR p-value
<3.0 7 (25007 - 0.002
3.0~49 16 (57.1) 13 (46.4)
=50 5 (17.9) 15 (53.6)

C: Control diet, MR: Meal replacements.

DWeight at the Oth week— Weight at the 4th week.
pIN

N (%).

3)p—value by chi-square.
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Table 7. Changes of biochemical measurements during the diet intervention in C and MR groups

Variabl Experimental period Changes »
anabies 0" week A" week 0" week —4™ week p-value
Albumin (g/dL)
C 4.42+0.04"2 4441028 -0.02%0.03"% 0.376
MR 4.46%0.04 4.47%0.03 -0.01+0.04 0.767
Glucose (mg/dL)
C 73.35+2.04™ 68.81+0.77 454+2.06™ 0.037
MR 75.79%1.55 70.25£1.02 554+1.63 0.002
Total cholesterol (mg/dL)
C 194.69+8.44™ 186.27+£7.08 8.42+4.21™ 0.056
MR 196.86+7.12 177.71£6.99 19.14+565 0.002
Triglyceride (mg/dL)
C 99.92 £ 849" 80.46£5.24 9.46 +8.60™ 0.007
MR 101.61%£9.22 81.32%+6.01 20.29+6.71 0.005
Uric acid (mg/dL)
C 466%0.19™ 4.86+0.16 -0.20%=0.14™ 0.180
MR 494+0.21 5.34%£0.22 -0.40%=0.18 0.038
AST (JU/L)
C 20.65+0.87" 21771246 -1.12+2.19™ 0.616
MR 19.21 £0.80 20.68+1.00 -1.46%1.05 0.177
ALT (IU/L)
C 15.96+1.37" 18.85+4.22 -2.88%=357" 0.427
MR 16.04*+1.37 17.01£1.20 -1.04%£1.40 0.467
r-GTP (IU/L)
C 14.00=0.56™ 13.65+0.97 0.35+0.77° 0.657
MR 16.25=1.33 13.71£0.89 254+0.74° 0.002
Hemoglobin (g/dL)
C 12.994+0.21™ 12.73£0.21 0.27x0.12"™ 0.036
MR 13.27£0.14 12.87*=0.14 0.39+0.13 0.007
C: Control diet, MR: Meal replacements.
"Mean + SEM.

"Not significantly different between C and MR group by independent t-test.

Different small alphabets within the same column are significantly different between C and MR groups at p<0.05 by independent
t-test.

b-value by paired t-test in the same group.

Table 8. Changes of psychological factors during the the diet intervention in C and MR groups

. Experimental period Changes
Variables p—va]ue‘“
0" week 4" week 0" week—4" week
Stress (scores)
C 2364 0.77"" 21.00£0.88 2641083 0.004
MR 24792095 2214086 2641065 0.000
Depression (scores)
C 28.96+1.28™ 2582£1.26 3.14%1.06™ 0.006
MR 29.25+1.14 25.541£0.99 3.71+£0.98 0.001
Self-efficacy (scores)
C 67.04£1.95™ 66.54+2.69 0.50£2.84™ 0.862
MR 63.75+£2.90 6757£3.00 -3.82£201 0.200
C: Control diet, MR: Meal replacements.
"Mean + SEM.

Not significantly different between C and MR group by independent t-test.

IDifferent small alphabets within the same column are significantly different between C and MR groups at p<0.05 by independent
t-test.

4)pfvalue by paired t-test in the same group.
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Table 9. The body symptom during the diet intervention in C and MR groups

Variables None Moderate pain Severe pain p—valueZ)

Anemia
C 11 (39.3)Y 16 (57.1) 1(38) 0.962
MR 10 (35.7) 17 (60.7) 1 (36

Powerlessness
C 17 (60.9) 10 (35.7) 1 (36 0.263
MR 11 (39.3) 16 (57.1) 1(36)

Edema
c 18 (64.3) 9 (32.1) 1(36 0.077
MR 25 (81.3) 3 (10.7)

Loss of hair
C 23 (82.1) 5 (179) - 0.096
MR 27 (96.4) 1(36) -

Vomiting
c 26 (92.9) 2 (7.1 - 0.500
MR 27 (96.4) 1(36) -

Abdominal inflation
C 19 (67.9) 9 (32.1) - 0.101
MR 24 (85.7) 3 (10.7) 1(36)

Constipation
C 12 (42.9) 12 (42.9) 4 (14.3) 0.720
MR 10 (35.7) 15 (53.6) 3 (107

Dryness of skin
C 21 (75.0) 7 (25.0) - 0.005
MR 28 (100) - -

C: Control diet, MR: Meal replacements.
PN (%).

Yh-value by chi-square test.

Table 10. Evaluation of herbal-meal replacement during the
diet intervention in MR groups

Bad So so Good
Taste 1 36" 16 (57.1) 11 (39.3)
Satiety 1 (36) 7 (25.0) 20 (71.4)
MR: Meal replacements.
N (99).
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