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ABSTRACT

This study was performed to investigate the effects of very low calorie diet (VLCD) using newly meal replacements
that contain the wild grass extracts based on Samul-tang ingredients on weight reduction and health in the obese adult
women (BMI = 25 kg/m’) for four weeks. Seventy five women participated in this experiment. Subjects were rando-
mly classified three groups: 1) General Diet group (GD group, n = 25) consumed 3 regular meats within 600 kcal/day,
2) Meal replacements group (MR group, n = 25) consumed 1 regular meal and 2 meal replacements within 600 kcal/
day, 3) Herbal Meal replacements group (HMR group, n = 25) consumed 1 regular meal and 2 meal replacements within
600 kcal/day. Anthropometric measurements, body composition, biochemical measurements and body symptoms were
assessed before (the initial) and after (the 4th week) the study. Anthropometry measurements such as weight, waist
and hip circumference, and BMI and body composition such as body fat percent, fat mass significantly decreased in all
groups after diet intervention. Anthropometric measurements and body composition of the HMR group significantly dec-
reased more than those of GD and MR groups. Serum Total cholesterol was significantly decreased in all groups. However,
there was no significant difference among three groups during the experimental period. HMR group had significantly less
felt a pain than GD and MR groups in body symptoms such as anemia, powerlessness, vomiting, constipation and dry-
ness of skin during the experimental period. Therefore, very low calorie diet (VLCD) using meal replacements that con-
tain the wild grass extracts based on Samul-tang ingredients was very effective on weight reduction and health in the
obese adult women. (Korean J Nutrition 38(9) : 739 ~749, 2005)
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Table 1. Basic principles of the balanced diet provided to ND, MR
and HMR groups

Nutrients Principles
Energy
GD 600 keal supplied by three meals
MR 600 kcal supplied by one meal and two
medal replacements
HMR 600 kcal supplied by one meal and two
meal replacements including wild grass
extracts
From 60— 70%
carbohydrate
From protein 20 - 30%
From fat 10— 20%
Dietary fiber 20—-25¢g
Cholesterol < 300 mg
Water 1.6-20L

GD: General diet, MR: Meal replacements, HMR: Herbal meat
replacements
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Al st FeJatsl GFAPT AxA7] B, 5, AAEl
e JRWLS 112 ANk

A 2ol 248 7182 2RAHL Table 1ol AAEA
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7107 B Ao 1Y 600 kcal 2ALH AAA] &
A= AR AAE H43) 3] 98 AR Gy
H&E ol g% IR 838150 & 24 60~
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Table 2. Nutrient composition in one pack (40 g) of meal repla-
cements

Nutrient Contents Nutrient Contents
Energy (kcal) 135 Vitamin A (xg RE) 245
Carbohydrate (g) 22 Vitamin E (mg) 3.5
Protein (g) 9.0  Vitamin C (mg) 19.25
Fat (@) 1.0 Thiamin (mg) 0.35
Crude fiber (g) 5.0 Riboflavin (mg) 0.42
Sodium (mg) 80 Niacin (mg) 455
Calcium (mg) 210 Vitamin Bs (mg) 0.525
fron (mg) 45 Folate (xQ) 875

Table 3. The ingredient of herbal meal replacements that contain
the wild grass extracts based on Samul-tang prescription

Ingredient Contents (g/pack)
Polygonatim Odoratum (34) 2
Citri Percarpium (23)) 2
Astragalus Membranaceus (371) 2
Cnidii Rhizoma (&) 2
Paeoniae Radix (Zeh) 1.07
Poria Cocos (53) 1.07
Acanthopanacis Cortex (2.7131) 1.07
Angelica Gigas (27) 2
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ATPARE Q] dukd EAJL Table 49 AAlE vkl
Zo), BFABL Al 7 F23 2o| glo] GDEY 7
£ 24.80 + 0.534)], MRT-2 24.96 + 0.46A], HMRT&
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Table 4. Socioeconomic status of subjects N (%)
Characteristics GD MR HMR p-value
Age 24.80 + 0.53" 24,96 + 0.46 24.20 + 0.62 0.581?
Education level
= High school 10 40) 3120 5 (200) 0.220”
< College 24 ( 96.0} 22 (88.0) 20 (80.0)
Farnily income (10,000 won/mo)
< 199 4 ( 16.0) 6 (24.0) 7 (28.0) 0.789
200 - 199 7 (280 5 (20.0) 6 (24.09)
300 —-399 6 (240 6 (24.0) 8 (32.0)
= 400 8 (320 8 (32.0) 4 (160)
Pocket money (10,000 won/mo)
<10 1( 40 6 (24.0) 6 (24.0) 0.298
11-30 15 ( 60.0) 9 (36.0) 8 (32.0)
31-80 7 ( 28.0) 9 (36.0) 9 (36.0)
= 51 2( 80 1040 2(80
Occupational status
Student 7 (. 28.0) 8 (3200 11 (44.0) 0.335
Working women 16 ( 60.0) 11 (44.0 9 (36.0)
Housewives 0( 00 4 (16.0) 2(80
Unemployed 3(120 2 (80 3020
Marital status
Single 25 (100 ) 21 (84.0) 20 (80.00 0.156
Married 0( 00 4 (160 5 (2000
Family types
With family 22 ( 88.0) 24 (96.0) 22 (88.0) 0.532
Alone 3120 140 3020

GD: General diet, MR: Medl replacements, HMR: Herbal meal replacements

Y Mean * SEM
? p-value by one-way ANOVA
¥ p-value by chi-square
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T2 1470.9 + 59.6 kcal, MRT& 1471.9 + 81.4 keal,
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A3t

2. N3, S8, 9F°I=d, Bt MryE tist

0FA, 254, 4574 33l 4 248 PIAE AF,
slElgd, 9go] &4, vutk=e] Wal= Table 59 AANR
e} g

NFE GDF2 A% 69.64 + 1.53 kgollAl 454
66.08 + 1.51 kg2 2F 3.56 kg (5.11%)AE F28HA
(0 <0.05) 723 wbd MRT-E 70.40 + 1.48 kgeollA 4
4 66.08 £ 1.42 kg °F 4.32 kg (6.13%)8EZ GD
TR 72514 (p <0.05) ¢ Zol A% on, HMR
T 69.62 + 1.46 kgol A 4535 64.57 + 1.45 kgZ oF
5.05 kg (7.25%) A= MRTZHETIE F2l5H4 (p < 0.05)
4 @o] 430t &, ANHAAL FRY AAga] £ 72
o] o B AFUFE s on AL F T FolA
+ SoF FEES /I8 HMRT| MRZRT} AZ7eF A
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=71 o ¥kt ol HMRTol A8t G} P42 +
A A Z0 e} sk AR F el <Jsth 4
o34 3 wjiEel Z o7 W) o)L 4F Ft
g E8, gdiol=d, vRiE AR FeRE T k. 32
Edl= GDTY A% 90.18 + 1.71 cmolM 45A) 86.67 +
1.60 cm® 2k 3.51 cm (3.89%) A%, MR 89.92 +
1.04 cmolA 455 85.10 £ 1.02 cmE 2F 5.12 cm
(5.69%) A%, HMRT< 89.28 + 0.87 cmelA 455
83.74 + 0.96 cmE 9k 5.54 cm (6.20%) AEE A &+ &
5 45 F 7 FdlellA dEdrt {98kl (0 <0.05)
A239A T AT AS WslEla gl 2ol MRS
GD#xE, HMRT2 MRTREY #23H (p < 0.05) 9
To] ZAAag Ao Jeth ddgolEd 9A GDY 3
4 102.85 + 1.24 cmolA 454 100.44 + 1.13 cmZ
°F 2 41 cm (2.34%) A%, MR 103.45 + 0.95 cm9l|
A 475 100.22 + 0.93 cmZ 2F 3.33 cm (3.12%) A,
HMRT-E 102.99 + 0.90 cmoll4 455 98.54 + 0.81 cm
29430 cm 18R AER A & EF ZF FullolA &
sl (p < 0.05) AAsIglon nwtes GDFY A9 %
718x} ek 509%, MR- 2F 6.14%, HMRT-2 <F 7.29%
AEE A T EF 45 54 FYsHA (p<0.05) #4 3
Aot 2dx AF, s, dgolEd, vEE 0FA

Table 6. Changes of anthropometric measurements during the experimental period in GD, MR and HMR groups

Experimental period

Variables
0 week 2 week 4" week

Weight (kg)

GD 69.64 + 153" 67.13 + 1,531 66.08 = 1,51°7 1

MR 70.40 + 1.48 67.65 + 1.45°1 66,08 £ 1.42°1 ¥

HMR 69.62 = 1,46 66.18 = 1.44°1 6457 = 1.45°7*
Waist cir (cm)

GD 90.18 + 1.71™ 87.74 = 1.75°1 86,67 + 1.60°1

MR 89.92 = 1.04 87.86 = 1.04°1 8510 £ 1.02°Tf

HMR 89.28 = 0.87 86.49 +0.79°" 83.74 £ 0.96°T *
Hip cir (cm)

GD 102.85 + 1.24™ 101.72 + 1.16°7 10044 + 1.13°FF

MR 103.45 + 0.95 102.18 + 0.91°7 100.22 + 0.93°T T

HMR 102.99 + 0.90 10092 + 0.85°T 98.54 + 0.81°T1
BMI

GD 2690 + 0.49" 2594 + 0.50°1 2553 = 0.49°T*

MR 27.03 £ 0.47 25.98 + 0.48°1 2537 £ 0.47°T T

HMR 26,59 + 041 2528 + 0.42°" 24.65 + 0.41°1 1

GD: General diet, MR: Meal replacements, HMR: Herbal meal replacements

Y Mean + SEM

? ns: Not significantly different among groups at p <0.05 by One-way ANOVA
# Values with different small alphabets within the same column are significantly different among groups based on initial value at p <

0.05 by One-way ANOVA

1 : Significantly different from initial value in the same group at p <0.05 by repeated measures ANOVA
T : Significantly different from the 2nd week’s value in the same group at p <0.05 by repeated measures ANOVA
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NEo = 234, 4FA 25 (0 <0.05) FA3NE B
olz} 254K 7€ 2% F3Hl (p < 0.05) #AF A
= Jehth o)) Zol 2T A&} 250k #|Fo0)
F23HA (p < 0.05) ZF AL ALY At =7
a3 A3 kg g9 ASEEE JRALtE I
g s 2ol 3, Pekkarinen 572 @7l
A 2AG% AR AF20R T2A 200 BAE AE
S AFARE ARAETL EolE 8T ZRaA AR F
ol oA AFe] F7HENeH Saris™® ATANME 2AL
F A2 72" AT AFHF 65 B AZ) Aud
A oA 71 AFE Bglod, B AT 234 7)E
2T 4FA F%t AMFAFE B AL E A7)
479 W7t A7) YRR Agct weby, 3~55F
AL 2AGH AALQHE Hstn FHRQ AT
7FestA Siithe A7} o] B T2 7o) 45 AF
717k kA% 2ALF ALY 30 AAsIgicky B
GEh oo AnkAAbgt o] 83l AR AAl) g4
& olgsto AFHFE e Zlo] AFH Qi HF =

& Fo B AF 7o) hsdithe A 2
o] £ AFoME AAlEAE o] gk Zlo] AFHF
o &HFo|gler 53] Aajdig2] FelME dbAE A7t
P& A 8GR E8& Fo AFHF AL H E
Aoz Yepsttt

ATWIAES] ARWE (%), ARXDF (ke), AXLF
kg), AFEE (%), 71% ARE (keal) o tig AHE9
H3h= Table 60 AIA€E vte} 2t} A& GDTE
74 35.90 + 0.91%°14 25R%E] {-2J3H4 (p <0.05)
A8l 4FAE 34.56 + 0.94%F 2 1.34% (3.73%)
AL, MRT- 35.76 *+ 0.74%°|4 457 34.14 = 0.75%
2 ok 1.62% (4.53%) A%, HMRZ-E 35.72 + 0.69%
oA 2FARE F2dHA (p <0.05) Zastd A 4FA
£ 33.15 = 0.84%% < 257% (7.19%) A== A &
25 ZF FuleldE sk (p <0.05) #4315k 18
v, 2 ZAAEE AlF wsE Aaelae) Zo] MRS GD
T30 HMR-2 MR¥HET} F-28HA (0 <0.05) § Bo)
A2t AXNFE A T BT 2 TN 4F F

Table 6. Changes of body composition during the experimental period in GD, MR and HMR groups

Experimental period

Variables
0 week 2™ week 4" week

Body fat (%)

GD 3590+ 091" 3536 + 0,941 T 3456 £ 094011

MR 3576 + 0.74 3486 07671 3414 +075°7F

HMR 3572 + 0.69 3480 £ 07977 33.15 + 0.84°T*
Fat mass (kg)

GD 24.88 + 1.09® 2398 = 1.11™T 23,62 £ 1.12°1

MR 2498 + 098 23.73 £ 0967 22,79 £ 0.94®11

HMR 2457 + 0.84 23.18 + 0.877 2199 + 0.85°T T
LBM (kg)

GD 41.47 + 0.64™ 40.67 + 0637 40.58 = 0.64"F

MR 4190+ 072 41.42 + 0.68 40.81 = 0.677

HMR 4139+ 084 40,55 = 0.887 40.16 + 0.887
Body water (%)

GD 3045 + 0.47" 29.81 + 0.46"°1 29.74 + 0.471

MR 3092+ 056 3028 + 0527 30.12 + 0.491

HMR 3041 = 061 29.73 + 0.647 29,53 + 0.651
BMR

GD 1443.37 + 20.38™ 1416.87 = 18.98™7T 1419.13 = 20.01™1

MR 1452.34 + 22.15 1434.64 + 19.59 " 1420.46 + 183911

HMR 1446.33 + 23.02 142413 + 23491 1414.43 = 22957 F

GD: General diet, MR: Meal replacements, HMR: Herbal meal replacements

Y Mean + SEM

2 ns: Not significantly different among groups at p <0.05 by One-way ANOVA
¥ NS: Not significantty different among groups based on initial value at p < 0.05 by One-way ANOVA
® Values with different smali alphabets within the same column are significantly different among groups based on initial value at p <

0.05 by One-way ANOVA

T : Significantly different from Initial value in the same group at p <0.05 by repeated measures ANOVA
1 Significantly different from the 2th week's value in the same group at p <0.05 by repeated measures ANOVA
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Table 7. Changes of biochemical measurements during experimental period in GD, MR and HMR groups

Experimental period

Variables

0 week 4" week prvalue

Glucose

GD 73.69 = 227" 69.13 = 0.84™ 0.435

MR 7420 = 1.71 73.36 + 1.27 0.091

HMR 7596 = 1.71 70.56 + 1,12 0.258
Total cholesterol

GD 191.83 = 8.95™ 183.61 + 7.83"% 0.000

MR 178.80 = 4.23 170.04 + 6.27 0.000

HMR 198.92 + 7.86 178.60 = 7.74 0.000
Triglyceride

GD 90.44 + 9.53™ 7991 = 581" 0.178

MR 93.08 + 10.34 91.12 + 872 0.284

HMR 101.20 + 10,16 81.32 + 6.69 0.000
-GTP

GD 14.04 + 0.63™ 13.96 + 1,08 0.002

MR 14.48 + 0.84 13.00 + 0.74% 0.000

HMR 16,64+ 145 13.88 = 0.98° 0.000
Hemogiobin (g/dI)

GD 13.09 + 0.23™ 12.86 + 0.23"% 0.000

MR 1328 + 0.16 13.02 +0.16 0.003

HMR 13.34 + 0.15 12.94 + 015 0.009

GD: General diet, MR: Medal replacements, HMR: Herbal meal replacements

" Mean * SEM

? ns: Not significantly different among groups at p <0.05 by One-way ANOVA
¥ NS: Not significantly different among groups based on initial value at p <0.05 by One-way ANOVA
¥ Values with different small alphabets within the same column are significantly different among groups based on initial value at p <

0.05 by One-way ANOVA
p-value by paired t-test in the same group
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Table 8. Changes of body symptoms during the experimental period in GD, MR and HMR groups

Experimental period

Variables — p-value
0 week 4" week

Anemia

GD 1.23 +0.08"™ 2.00 = 0.11% 0.000

MR 137 £ 0.12 200 +0,13° 0.004

HMR 1.68 = 0.09 1.67 £ 0.09° 0.425
Powerlessness

GD 1.04 + 004" 214 +0.13° 0.000

MR 1.04 = 0.04 211 +£0.11° 0.000

HMR 1.22 = 0.08 1564 £0.11° 0.126
Vomiting

GD 1.00 + 0.00™ 1.81 £0.12° 0.000

MR 1.07 £0.07 1.85 £ 0.16° 0.000

HMR 1.08 = 0.04 1.23 £ 0.09° 0.093
Abdominal inflation

GD 1.31 £ 0.09™ 152 £ 0.11™° 0.022

MR 1.10 £ 0.06 1.42 £ 0.08 0.053

HMR 1.11 £ 0.06 1.07 £ 0.05 0.574
Constipation

GD 1.25 + 0.09™ 229 +£0,12° 0.000

MR 1.29 = 0.09 222 £012° 0.000

HMR 1.27 = 0.09 1.64 £ 0.10° 0.021
Dryness of skin

GD 1.29 £ 0.10% 196 + 0.15° 0.003

MR 1.22 + 0.08 1.70 + 0.17° 0.009

HMR 1.11 £ 0.06 1.00 = 0.00° 0.083
Headache

GD 1.37 = 0.09" 1.33 + 0.1 0.769

MR 1.44 £ 0.11 1.15 = 0.07 0.018

HMR 1.11 = 0.06 1.11 £ 006 1.000

GD: General diet, MR: Meal replacements, HMR: Herbal meal replacements

Y Mean =+ SEM
2 ns: Not significantly different among groups by One-way ANOVA

¥ Values with different small alphabets within the same column are significantly different among groups based on initial value at p<

0.05 by One-way ANOVA

4 NS: Noft significantly different among groups based on initiat value at p <0.05 by One-way ANOVA

p-value by paired t-test in the same group
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Table 9. Evaluation of meal replacements during the experimen-
tal period in MR and HMR groups

Bad So so Good
Taste
MR 140" 14 (56.0) 10 (40.0)
HMR 1(4.0) 9 (36.0) 15 (60.0)
Satiety
MR 1 (4.0 13 (52.0) 11 (44.0)
HMR 0 0.0) 5 (200 20 (80.0)

MR: General meal replacements, HMR: Herbal meal replace-
ments
"N (%)
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