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The effects of Very Low Calorie Diet using meal replacements that
contain Herbal extracts on weight reduction and health promotion
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Background : The VLCD that supplies only 400-800kcal meal per day has a lot of problems and can severely harm the health.
Certain herbs are known tothe side-effects such as weakness, skin dehydration, and dizziness. if VLCD with meal-replacement
containing these hearbs can effectively minimize the side-effects, itmake weight management easier and reduce any possible
dangerthe health.

Objectives : This prospective, double-blinded study is intended to compare the severity of symptoms induced by VLCD and weight
loss between the case group supplied with meal-replacementherbal extracts(n=29) and controlled groupsupplied with meal-replacement
not containing herbal extracts(n=29). Thiswaswith 52 volunteers for 4 weeks. The measurements of this experiment were as follows:
symptoms caused by patients’ subjective judgments, the result of blood test illustratingerol level, total protein etc., and changes in
overall weight, fat mass and lean body mass.

Result : we concluded that there are no significant differences in weight change between case group and controlled group, and that
the total protein at the end of trial was significantly higher in case group than in controlled group, and triglyceride level at the end of
trial was lower in case group than in controlied group. As expected, the side-effects such as hair loss and dehydration in skin are
also lessin case group than in controlled group.

Key words : obesity, VLCD, meal-replacement, herbal extracts, herb
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Table 1. The ingredients of supplied meal-replacement

Herbal extracts

Ingredient Contents(g/pack) Ingredient Contents(g/pack)
HF(FALAT) 2 2o (F At 1.07

(5D 2 BH(FFA 1.07

A (24 2 L7H(FF4) 107

B71(F3D) 2 2A(FALEA) 2

Commeon ingredients

QoY) 16%, AVARDY, 22119, Ll FE, el AP EA MRS ERY, BAF2E,
DEREE, SREY, WHEY, AAA(AIE580%), FATEY, AL E, AT, 2, 482, vIERIC,
g2 elkAold, Lotere, B ERIEAH 0|, Yagidolls, Azjeld, RuueiAcklHo|E, BEWLZ
%, MIEFIDS, vIEkeIBe- 94k, VIEFIBL- A, MIENIBY, G4, v o® &

Table 11. Nutrient composition of meal replacement

Nutrient contents Nutrient contents
Energy(kcal/day) 135 Vitamin A{#RE) 245
Carbohydrate(g) 2 Vitamin E(mg) 35

Protein(g) 9.0 Vitamin C(mg) 1925
Fat(g) 1.0 Thiamin(mg) 035
Crude fiber(g) 5.0 Riboflavin(mg) 042
Sodium(mg) 80 Niacin(mg) 455
Calcium(mg) 210 Vitamin B6(mg) 0.525

Iron(mg) 45 Folate(/%) 87.5

FANN FYIAEDE 4l € 2EW(dextrin)
o2 Z2 4F% ¥l HES w3AT

3. XizsE ¥ #x

2 A7 20044 69 21938 78 19971
43 B¢ NG Feld B TR o)
279 4PTO2 Rl ¥TE Bl T
290 Y& A 808, dETe B 7
B2 FAT UL DR 2AT, Aofo] T

84

B0l 97 e Weels AFugch B
ol& Al <8l BelgolA PERE AFHY
om, 250l Fel# oAt 2913 Gt 1202 7
@Ak o= 294 R2EE Sgch 84 9A
Aalo] ol 2o 3R 4F FRAM 2A)
Ragich

%} F BT AT ARSIkl ok
3 A9 Aol oz Agspl sgdn, B4
HAel A% o kel FES e B4 AF
o ANE APsigen], FHozt o 100kal



keal 2ALYPS APFHES ek T 2 BT
Z

oJF2E 179 @ ¥l

c

9 B ola}sh of 1582
& UES H95 PR A aee o 9P
N HA 97) A, £F, A4LA D 2

HE GUASE 10 12 3084 WES s,
T AAgoldle BE AL SU3H

L

ol
L

r% o oft ox
¥2 18 to mx ot Lo

=

Q

i)

AL} Aseb AL A Fel dE JlEE

g e FoH HEA L2 E,

E

275 WE, v EEA] Ao ® 8AIZE o]
TEAHE st Hakslgh R 24
oM 3atEo] A 27171904 AEA 2 AL
Rew, g Hdd writt FEZHs A tdF
SHAE Stk Wt BAA Rl AL
oA gokom, WiEuhe HasEgich S48 24

f

SERE L s
& SN 2Ase Wy
Agsigdnh AN 24 BAL A A4

A

rlr
st
>
L
lo
i
&
8
<
W
=2
>
o
tilo
S
D
oo 2
O
ob

£ e o b o
A

o
ol
324

o},

Table . Characteristics of Subjects

t &4 ol 7} Agztas 2AdFAole FAE DA = ST

#4 £ EA%e BFEES
Az mRddon 2479 P89 IES ¥
249 F2EL NEEAS AN 7 28

o)

= el Fo] ¥igtgd] Wig 7
S paried t-test® AlE3le] EAlslglon, Zb
9] WatF] gt F o 7te] vlae ANCOVA
<
A

ol

independent t-test 3ttt A zof gk
% 7702 95% oz Helo] BAsHT,

m 9+234

@ Aol gk @4 A @
og Aol G

Characteristics Control Case
Age 25.03+2.21 2417296
Occupational status

Student 10 (34.5%) 12(41.4%)

Worker 15 (52.7%) 12(41.4%)

Unemployed 4 (13.8%) 5(17.2%)
Marital status

Single 27 (93.1%) 24 (82.8%)
Married 2 (6.9%) 5 (7.2%)

Control: Meal Replacements

Case : Meal Replacements containing Herbal extracts
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2. HZF, HITE, HME Hs

AT WIAEY 48 A F AF, HUE,
WHR, #x4be}, A2 W&e <Table V>l vehd
vieh 2ot 4374e] A ¥ AFL APFEE 272
13kg7t WEHoz ZHAsoN, HRPL 204
(18)kg7t AAHUTE XY Rl EAAHC
2 FoatA gtk AETe 29 Ao Ha
4.05(165)%, ZZE 418(L61)% 7Aslom,
TAAA Fg Fole {UAUTh HITE, WHR,
AARE, AAGF] AFe e AYPTH o
ZTo] BAHCE Folg Aol & Holx] gtk

¢

0

3. Yate|azio) #a}

AT A9 AsteA Al total protein,
albumin, total cholesterole, triglyceride, AST,
ALT, r-GTPE &334t dzed 4879 %4
=0 Wslol] th3te] pared t-testE AR L
™ 1 3L table6 T BT}k FEite AolE
AZ37] 918 ANCOVAS} independent t-testE
Attt gefol XFE HYPToA total pro-
teind 2T B3 AA ZAHUCH, trigly-
ceridex A& 7ol o Bo] ZaHAh r-GIPS}
Total CholesteroleS %FdlA REF FodtA =

Table Iv. Changes of anthropometric measurements during the experimental period in Control and Case groups

Experimental period

Variables value
baseline 4" week F
BMI
Case 26.60+1.98 2474198 .000
Weight(kg)
Control 70.05+7.69 67.10£7.30 .000
Case 67.45+7.15 64.72+7.10 .000
Fat Mass(kg)
Control 25.80+4.70 23.24+4.51 .000
Case 24554422 22.08+4.25 000
LBM(kg)
Control 42.63+4.21 41.38+4.05 .000
Case 41.38+4.04 40.22+4.16 000
Control: Meal Replacements Case : Meal Replacements containing Herbal extracts
Not significantly different between Control and Case group by independent t-test
Table V. Distribution of weight changes
Weight loss ranges(kg) Control Case
<4 13(44.8%) 12(41.4%)
40~8.0 16(55.2%) 15(51.7%)
=8 -(0.0%) 2(6.9%)
Total 29(100%) 29(100%)
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Table VI. Changes of biochemical measurements during experimental period in Case and Case groups

Experimental period

Variables p-value
baseline 4th week
Albumin
Control 4.42+0.20 441+0.18 0.762
Case 445020 447+0.14 0.694
Total Protein
Control 7.44+0.34 7.30+0.34 0.087
Case 7.52+041 7.51+0.33 0.965

Total Cholesterol

Control 183.07+23.27 166.59+29.69 0.003"

Case 195.38137.87 176.86+36.58 0.002"
Triglyceride

Control 101.90+72.62 94.24+44.85 0408

Case 99.35+49.44 79.72+32.38 0.005"
AST (TUL)

Control 22.86+9.05 21.14£6.71 0339

Case 19.28+4.17 20.69+5.20 0177
ALT (TU/L)

Control 20.72+14.03 21.07:16.98 0.884

Case 1586+7.16 16.82+6.40 0482
r-GTP

Control 16721685 13.62+3.90 0.002"

Case 16.07+6.99 13.66+4.64 0.003"

Control: Meal Replacements ~ Case : Meal Replacements containing Herbal extracts
*p<0.05 , *p<0.01

Rov, T el Aole Uitk 1 wel FEe A ggrort AREE WS felsl gasin

frelgh BlglE Holx| okgith (p<0.01). F¥lk
AYT 8032, YRFL 9B65 2 Aol o v

4. EZX|ED Chy A Jehgo, o 23k ajole %% fol5E
A FrefstA] BkTH(p=0.063).
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Fig. 1. Change of total protein Fig. 2. Change of triglyceride
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Table ViI. Adjusted descriptive statistics of total protein

Total-protein n baseline 4weeks adjusted
Control 2 7451034 730:034 7.31£0.06
Case 29 752041 751034 7.50+0.06
total 58 7481038 7414035 741+0.04

Table Vil. Adjusted descriptive statistics of Triglyceride

triglyceride n baseline 4weeks adjusted
Control 2 101.90+72.62 94.24+44.85 93.65:4.97
Case 2 99.35+49.44 79.72+32.38 80.32+4.97
total 58 100.63+61.03 86.98+38.62 7414351
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Table IX. ANCOVA result of total protein after 4weeks in two groups

Sum of squares Df Mean square F sig.
baseline 0.67 1 0.67 6.38 014
group 052 1 052 497 030
error 5.77 55 011 - -
total 7.10 57
Table X. ANCOVA result of triglyceride after dweeks in two groups
Sum of squares Df Mean square F sig,
baseline 46300.34 1 46300.34 64.67 .000
group 2577.72 1 2577.72 3.60 063
€erTor 39378.78 55 715.98 - -
total 527563.00 57 -
R ARA TR QA B Qdnka s 9). AR WhAE dEL A 103348 (55.2%),
A WE r-GIP7F ARPAGIL 54855 wnle] AS 913 (513%)eld B sl @
T7kehe ARE Holu, ofeiybA] A Fo A dERT 473, A SeaHzE 4F
W NAETE e FAlel] el ARF  FolA o el deidth dule tET 483},
4 oz ZFAA fFod Aape<oo)E By APT 08xddM BanEHgdt AEEd dazd
o, rate] Aol EASHA gtk oA AFE dgolodle =F Aol Rt 3%
WAl 1/30] FHrEel AT shFo 234
6. MNF SA Bgaldens, obF ool 2/39 Aolidf
B AAT F Ry, dubAtA A A
155, 255, $aA A 24 2849 ¥ a7 2xaqd Ao mad. 213(121%)
AL B3l AATEARE %78-6}314. AETE o4 Wulz BUY Pxe sisld 24 3
Al oz S8 Jd Ae dxTedd 6% g2 =deign. 298 P WeE 543
(20%), BHod 0HoZ fisher's exact testd] Ao gz 153, AEZ 6xtdl2 270
A ReleE B%oAA FAHATHP=0.012). 2 ¥ o Zgioh wid, BRawy dAHs g2F 133}
& FREL AL TRUES} Ao, Flejzdo] @), AUT 18AAR AFTFAM © Bl 34
A8 AR g3l 33 2R $HES NS B o 13 dodo] i 9L mA
tESHoR A2 2 WERA Al <Table & Ao B B8R, 2EEAEY] 24 dA
XP># 2t} zToA 9%, AErA 3oz Ag Tl
7V o] Rad 2842 @3 augckFig. A vebkch
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Table XI. body symptoms during the experimental period in Control and Case groups

Symtoms none Moderate Severe total
Dizziness

Control 40(46.0%) 42(48.3%) 5(5.7%) 87(100%)
Case 31(35.6%) 52(59.8%) 4(%) 87(100%)
Weakness

Control 37(42.5%) 48(55.2%) 2(2.3%) 87(100%)
Case 44(50.6%) 36(41.4%) 7(8.0%) 87(100%)
Edema

Control 69(79.3%) 17(19.5%) 1(1.1%) 87(100%)
Case 73(83.9%) 14(16.1%) - 87(100%)
Hair loss

Control 78(89.7%) 9(10.3%) - 87(100%)
Case 84(96.6%) 3(3.4%) - 87(100%)
Vomiting/nausea

Control 79(90.8%) 7(8.0%) 1(1.2%) 87(100%)
Case 83(95.4%) 4(4.6%) - 87(100%)
Abdominal discomfort/

Diarrhea

Control 74(85.1%) 13(14.9%) - 87(100%)
Case 69(79.3%) 15(17.2%) 3(3.4%) 87(100%)
Constipation

Control 39(44.8%) 33(37.9%) 15(17.2%) 87(100%)
Case 44(50.6%) 37(42.5%) 6(6.9%) 87(100%)
Skin dehydration

Control 65(74.7%) 22(25.3%) 87(100%)
Case 80(92.0%) 7(8.0%) - 87(100%)

Fig. 3. Frequency of Dizziness
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Control: Meal Replacements

Case : Meal Replacements containing Herbal extracts
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Fig. 5. Frequency of diarrhea Fig. 6. Freguency of Constipation

7. MAHEA|0) Cfst 7159 Zoky Be 3 2EAS Lu7x e A UZE
oA Ha 4.34A7H0.74), AE M 41743

Sell W@ B7ke 2T | Fkoh @l (07502 UehtcTable XI). AAS w7t 1=
W 7125s da2Td HEl 4 42 ARz godr 4249 2R AUk} B )
Hlti(Table XlI). 3] good ©]4te] #H7tE yd 2o W AR MnT FRAM, YT =
B¥ HETS 494% 2ok W, AFEL o) g WjanZe n= RAow Uedolt AR
28.7%) B3R o2 fostAl etk

Table Xil. Evaiuation of taste and satiation

Bad Average good Very good total
Control 3(3.4%) 41(47.1%) 36(41.4%) 7(8.0%) 87(100%)
Case 10(11.5%) 49(56.3%) 22(25.3%) 3(3.4%) 87(100%)
tatal 13(75%) 90(51.7%) 58(33.3%) 10(5.7%) 174(100%)
Control: Meal Replacements Case : Meal Replacements containing Herbal extracts

Table XIil. Average duration of feeling full after taking meal-replacement

<2 hour 2~3 hour 3~4 hour >4 hour tatal
Control 1(1.1%) 11(12.6%) 32(36.8%) 43(49.4%) 87(100%)
Case 1(1.1%) 15(17.2%) 39(44.8%) 32(36.8%) 87(100%)
tatal 2(1.1%) 26(14.9%) 71{40.8%) 75(43.1%) 174(100%)
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