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ABSTRACT

This Study investigated the effect of weight control by using the commercial appetite
suppressant ((—) — hydroxycitric acid(HCA) formula) and nutrition education on 72 obese
women over a period of 8 weeks. During the study it conducted nutritional education for
women to control their weight, thus analyzed their changes in anthropometric variables. All
obese women were randomized in a double-blind method to consume either HCA(HCA
group © experimental group) or placebo(placebo group : control group). Two groups were also
divided randomly into 2 groups combined with commercial formula diet in 1 meal a day(HD
group and PD group : HCA+formula diet and placebo+formular diet) or not(HO group and
PO group : HCA+None and placebo+None). Therefore weight control program  was
conducted with 4 groups(HD, HO, PD, and PO group). All subjects were assigned to
consume 800 - 1500kcal/d balanced diet which is 500kcal less than their usual energy
requircment. To evaluate the cffect of the weight control program, weight, percent of body fat,
waist and hip circumferences, and 5 skinfold thickness were measured up to 5 times in all obese
women. The mean weight of the subjects at the onset of the study was 76.5+10.6kg. The
mean body mass index(BMI) was 30.1+3.8 and it was in the upper 5 percentile of mean BMI
of Korean women. At the end of the program, mean weight loss was 3.5kg after 2 weeks(p <0.
001), and 5.8kg after 4 weeks(p<0.001). The waist hip ratio(WHR) and skinfold thickness
measurements of biceps, triceps, subscapular, suprailizc and abdominum showed significant
reduction over the entire study period(p<(0.05). These outcome were evaluated by effect of
nutritional education and counselling. The reduction of % of body fat was significantly different
among the 4 groups. Women who administrated HCA demonstrated more change in weight,
BMI than the placebo group. There was also significant reduction in body composition(% of
body fat, WHR, and skinfold thickness) than the other groups. The HD group which was
AAA 11997 39 8Y
EATe (FEFY Al FYEge

© 1997 The Korean Nutrition Society



156 / (- ) — Hydroxycitrate 2 o] -&3F H}qk o A 9] A$ =4

administrated HCA combined with formula diet was more decreased than other groups. It
showed that this program using commercial HCA and formula diet induced not only a change
in weight but also a change in body composition. The outcome of this study suggests that
HCA has a more effective change on weight control which is carried out with nutritional
education and counselling. (Korean J Nutrition 30(2) - 156~169, 1997)

KEY WORDS : () - hydroxycitrate(HCA) - weight control - anthropometri parameters -
nutritional educatian and counselling.
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Table 2. Physical characteristics and calorie intake of
study subjects

Variables Mean+SD Range
Agelyn) 452 + 7.1 20-60
Physical characteristics
Height(cm) 1598 £+ 34 146.6-176.4
Weight(Kg) 672 + 85 55.3-96.3
BMI(Kg/m?) 309 £ 29 25-37.9
PIBW(%) 132.1 £ 12,5 115-168
% of body fat 309 £ 29 23.7-379
Waist - hip ratio( WHR) 089+ 022 0.83-1.20
Calorie intake per day
Calorie(Kcal) 21319 £5100 1630-2537
Carbohydrate(g) 3643 £ 95.0 291 -~435
Protein(g) 69.8 + 185 51-85
Fat(g) 439 + 115 27 - 60
Calorie construction
Carbohydrate : ) )
Protein : Fat 68.3:13.2:185

Total energy

20715 £311.5 1681 -239

expenditure
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Table 3. Changes in weight according to 4 groups

Weight 190 _wks) 22 whks) 34 wks) 4"(6 wks) 5%8 wks) A weight
HD(N=13y 67.3+ 9.0 66.2+9.3 655+9.2 64.5+9.1 63.0+ 8.7 4.3+03
HON=12)" 70.7+£10.2 69.6x£9.6 68.7+9.6 68.61+9.9 68.1+10.3 25109
PD(N=13y 67.8+ 7.1 66.3+6.8 64.9+£6.9 63.9£6.9 633+ 69 4.5+0.2
PON=11)" 66.2+ 6.7 65.6+6.8 65.3+64 64.7£6.5 644+ 6.8 1.7£0.9
P-value : Time(group)* &3 2 7ke] zFo]  0.001(NS) 0.001(0.01) 0.001(NS) 0.002(NS)

o 2 7)2949] zFo]  0.0001(NS) 0.0001(0.001)  0.0001(0.02)  0.0001(0.06)

HD : HCA+Formula Diet, HO : only HCA, PD : Placebo+Formula Diet, PO : only Placebo
*successive difference : Times. N represents the n* successive difference in Times

**hetween the n" and the 1% :
Time(group) : A7kl & x}o](groupzte] Afol)
A Weight : Weight(5")-weight(1%)

abc are different significantly(p < 0.05).
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Fig. 2. Changes in weight according to 4 groups.
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Times. N represents the contrast between the n™ level of Times and the 1%
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Table 4. Changes in % of body fat according to 4 groups

% of body fat 170 wks) 2"(2 wks) 3“4 wks) 46 wks) 5"8 wks) A % of body

HD(N=13)" 31.8+2.8 31.3x£2.6 31.1£3.0 30.8+2.1 28.8+£2.3 3.0x05

HON=12) 30.3+3.2 29.6+3.2 29.0+3.0 299+3.1 28.2+3.0 2.1+0.2

PDIN=13)° 29.6+3.4 29.6+3.5 28.8+3.3 289+5.4 279+4.1 1.6+0.3

PON=11)" 30.8+2.8 303433 30.3+£3.9 29.74+45 29.1+£3.2 1.6+0.6

P-value : Time(group)* &3 X 7ke] zto]  0.01(NS) 0.04(NS) NS(NS) 0.03(0.05)

o 27] A 9ke] zke]l  0.01(NS) 0.001(NS) 0.008(0.03) 0.0001(0.04)

HD : HCA+Formula Diet, HO : only HCA, PD : Placebo+Formula Diet, PO : only Placebo
*successive difference : Times. N represents the n" successive difference in Times

**between the n™ and the 1 :
Tlme(group A7k ul & zlol(groupite] =}ol])

A % of body fat : % of body fat(5™-% of body fat(1%)
abc are different significantly(p < 0.05).

Times. N represents the contrast between the n" level of Times and the 1%
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Table 5. Change in waist circumference according to 4 groups
Waist 190 wks) 202 wks) 394 wks)  4™6 wks) 5"8 wks) A Waist
HD(N=13) 85.8+9.5 83.41+6.9 82.0%7.2 80.8+7.0 80.3x:6.7 55+2.8
HOIN=12) 90.7+9.1 89.24+8.0 88.7+8.7 874188 86.8+8.9 39+0.2
PD(N=13) 88.5+6.2 85.6+5.0 84.7£5.2 83.8+5.5 82.9x55 56+0.7
POIN=11) 87.5+9.1 85.2+8.5 84.3+8.7 83.2+7.6 83.8£7.6 3.7+15
P-value : Time(group)* % x]7te] A}o) 0.001(NS) 0.0001(NS)  0.0001(NS) 0.0001(NS)
#2711 9k9] #Fe]  0.0001(NS) 0.0001(NS)  0.0001(NS) 0.001(NS)

HD : HCA+Formula Diet, HO : only HCA, PD : Placebo+Formula Diet, PO : only Placebo
*successive difference : Times. N represents the n® successive difference in Times
**between the n" and the 1% : Times. N represents the contrast between the n® level of Times and the 1+

Time(group) : A} Zkel] 1 & Xo](group3te] A}o])
A % of waist : % of waist(5")-% of waist(1%)
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Table 6. Changes in hip circumference according to 4 groups *

Hip 10 wks) 2™(2 wks) 3"(4 wks) 4"6 wks) 5"(8 wks) A Hip
HD(N=13)" 100.1+8.8 98.0+6.8 97.346.8 96.9+6.5 963463 3.8+£2.5
HO(N=12)* 104.0+6.8 101.9+6.1 1008462  100.2+64  99.3+63 47+05
PDIN=13)° 97.3+6.0 97.843.7 96.9+3.7 96.2+3.7  95.1+34 21426
PON=11) 97.645.1 97.5+6.3 97.446.2 972463  96.8+6.6 0.7£05
P-value : Time(group)* 23X 7ke] Zo]  0.03(0.05)  0.001(NS) 0.002(NS) 0.0001(0.05)

»* z713¢ke] kel 0.03(0.05)  0.001(0.05)  0.001(0.05)  0.001(0.05)

HD : HCA+Formula Diet, HO : only HCA, PD : Placebo+Formula Diet, PO : only Placebo
*successive difference : Times. N represents the n" successive difference in Times
**petween the n™ and the 1 : Times. N represents the contrast between the n™ level of Times and the 1*

Time(group) : A| 7to] W& 3}o](groupzte] }ol)
A % of hip : % of hip(5™)-% of hip(1%)
Abc are different significantly(p < 0.05)
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Fig. 3. Changes in WHR according to 4 groups.
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Table 7. Pearson correlation coefficients between cha-
nge of weight and changes of anthropometric

measurement
Variables HD HO PD PO
% of body fat  0.4760* 0.5137* 0.4524 0.3163

Circumference

Waist 0.7588** 0.5771* 0.3928* 0.3021*
Hip 0.7270** 0.7444* 0.3820* 0.5340*
WHR 0.3474** (.2648 0.0724 0.0578
Skinfold thickness

Triceps 0.4475% 0.3855* 0.3693* 0.1996
Biceps 0.3961* 0.2619 0.2608 0.2686
Subscapular 0.5231** 0.6652** 0.0361 0.2212
Suprailiac 0.3256* 0.3529* 0.3116* 0.3101*
Abdominal 0.3965* 0.3646* 0.2104 0.2785

*p<0.05, *p<0.001
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Table 8. Pearson correlation coefficients between cha-

nge of percent of body fat and changes of an-
thropometric measurement
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Variables HD HO PD PO
Circumference

Waist 0.4669** 0.4213* (0.3928* 0.2128
Hip 0.3632* 0.3802* 0.3820* 0.2684
WHR 0.3435* 0.3648* 0.0724 0.3184
Skinfold thickness

Triceps 0.8043** 0.3496* 0.2693 0.1043
Biceps 0.3787* 0.2076 0.2608 0.0407
Subscapular  0.3921*  0.4094* 0.0361 0.2716
Suprailiac 0.5688* 0.4318* 0.5116* 0.5212*
Abdominal 0.5456*  0.5515* 0.2104 0.0456

*5<0.05, **p<0.001



FEE Y= sl e s 9] 289 ¥le aen
A4 e ¥akE deple A A& st
% AFur2e] gSA FA9f 7H7F HCAE A
¢ FAdelA o Jdd vlE FEeA BEE
HCAS| Abgo] Hgte] 2|5 3 dldo] 314 Y& AJA}

L=
6. 9% 0S¥ HE HCA X A Aloj2| 1 H|
AF7NA AFE 245 AA AZA) wHalol ulg JF
W5 9 Ad agn HCASH 24 4ole] a3 v|w
& 2.9tk Table 90l AAE wpe} o] £ AFellA] &
A3 AA AZSH e BF foHez #AHAUD e

Aol d3gle] A ATl g 48 1A S
o Aol mhet &, 2 A1719 v S mhE o
Al ha A& Yl eng B9 29l U
5 9 e grela @ 4 Al gEb Al
A AR QU AlSA e BE 9 28 B e
el oJaf frel A o2 FAHUE AAkehE vteltt,

dF 1§ 2 FFE sk o] HCAY AR
o2} oS 2 A A UEo] HCAY 292 9%
g oA AZAE AF BMIL AAME, 9ol &4,
WHR, A5eh2(triceps), ©]F9(biceps), ZEF$
(suprailiac), £3%-(abdominal) 2.2 slelEde} A%t
E(subscapular)E A3t SAXER YERTE £§&
ZA| 2ol9] Algo] gL vlA A= AF, BMI,
do] B, AFFuF2(triceps), &Y (suprailiac) &
oz eyt 27ix) g Walsle] AMed A S oS
3% A4-& Jed & AF, BMI, WHR 522 ¥4
st

Table 9. Comparisons of effects of 4 methods on weight

il

J

(ed

lfp‘t

control : nutritional education, HCA, formular
diet, HCA and formualr diet
Nut. Formular HCA+
Education diet  formular diet

Weight +7 + + -2
BMI + + - +
% of body fat + + + +
Circumference
Waist + - -
Hip + + -
WHR + + -
Skinfold thickness
Triceps + + -
Biceps + + - -
Subscapular + - - -
Suprailiac + + +
Abdominal + + — —

1) + : positive effect
2) — : no effect

i E S 2 B ek 30(2) 1 156~169, 1997 /167

e
$45glons HCAS 24| 4olg] AH§S He

159 0, 20136 o et 4l A9

aaAoR ALY 5 9eg e 5

N
12 ¥ 29

=

iz

¥ A= BMIZY 25 o3l vt g4 729 & i
o= 85 olie 7|7t BeH199%6d TE FH 1996
10¢) HCAE o] 8¢ 9 a§ ¢ e Arsle 1
EARE RIA] Ao W3 FFog Frietet. TR
g2 o] WA (double-blind method)& ©]-&3}a],
1AHAo R Le o] Adgue et dU u8 W At
of g3t HriEom, A8 9 Ak 3 AAA 2 A}
£57] 98 FPH o2 MdE HCAS E3el 24 4]
SEEPARTS EREEERCECE

Z2OE TR A7 A MY AFH AR L
= HIE3 A ASA WA ) 25919 57919 «40}
A A Ee] FAo R AAag oz (p <0.05)
cd_—TLoﬂ 1 7}]\31- 01_35} oio\: —,o ul }\]—\:F_,] 347} 0104
0.0

Brhe 4= ddek ol# 3 A HCASH 24 2]
o]Z AF AHgsA| &2 PDF(placebo+none for-
mula diet) G ¥t = b2 ol vz 24°in
gt Z2 o AP (Aol wet AF AAE v R

YRS oI5 1B vel B AT A Ao
28, $% 983 9% £ 08 5L 18R 9 @
%3} o] E3kaolgleol ehgu

A, AF i gHE TR H8) AHEE
HCAw o8] A AlZA9 7hazd 1 &392 el
e, °1t 28 A9 ERE 7FA 51 Qo] HIERIES
AxaE B} Us JAgdE = YUEF 45U
Dﬂ, 3 A A HERE A4 ASA Y frelH

HglE Ho, XM we vl gHe s Rajsty
wﬁv} HCA FAeelME &8 AZ ta
OME} FHA] 94 g BYom A e 4
&g B urt dio] Bl A3 PhE Mo
9} 9ddlo] Ede) Hl(Wait-Hip Ratio)el Fsigh 2+
T A viute] A gelA Bt Ao Yoldg

o.E -‘l

Qv
R TR



168/ ( - ) — Hydroxycitrate Z o] -§3&F ujut o] A) o] A3

[o5

At =g saA FA9 45 subscapularg A
@ ] Z9ollA HCA AMRAl U 7HAol g3y
991e2 VeIt 1B HCAE A% Wa
o ope} AGHd ] Walx uitAg A s
Tabe 5298 AYx 9,1%01 82255428

HCAYHE AHg3 74
2lo| & Ba & A o% AERE B A AEA =
BMI¢t AA &, 329} dide] Eal ¥, 22z 4
9 (suprailiac) ©|Ach. WA 27K E HaAlde
AFe] 7t E A AR A AR el gg 1y
& A7 IS E

3, ol|gh 4 lz—} 47 o|F 2t &
27} @A 7 i@Liw HCA~ AF 24 AL
8 79 A 4F o] Aritto] fEsITE A
AN = doih

aER 2 Ay 2#HE Z3 HCAES o83 Ho}
E3H ol Zlﬁ‘—?‘qoi AeE A2AA & %1% Y
u1nﬂ4uL ﬂqﬂq&aM] <EQ%

o r‘lﬂ—r—‘

-'-L‘T

Literature cited

1) Z odoF AR 1A, BAALS Y, 1992
2) o) &7t vl wst Wais AR FFYLIA 236) : 1.
6, 1990

3) S Gt BAY AR A3 A, g
Z] 23(3) : 197-207, 1990
9 AR% S A de) WA A% oy

] 36(3) : 271-284, 1993

5) Kuczmarski J, Robert. Prevalence of overweight and
weight gain in the United States. Am J Clin Nutr 55 : 495-
5208, 1992

6) Andrew S. Weight loss program : Failing to meet ethical
standad? J Am Diet Assoc 91 : 1252-1254, 1991

7) Carolyn DB and Michael KM. Weight loss weight regain.
A vicious cycle. Nutrition Today Sep/Oct : 1-12. 1991

8) Kenneth G and John PF. Why treatment for obesity don't
last. J Am Assoc 91 : 1243, 1991

9) Robert FK. Body weight and mortality. J Am Diet Assoc
51(5) : 127-136, 1993

10) 308 - A EA - B9 oA A5 - ol e) - o)

o
F35 el 0§ - olakat wlRkelal A A% 2har)

TR HCAE AHEaIA ZA].

x4

D 2 A4 Aol v A Ak el a4
20-529, 1993

11) Dattilo MA and Kris-Etherton PM. Effects of weight
reduction on blood lipids and lipoprotein: A meta
analysis. Am J Cli Nut 56 : 320-8, 1992

12) Bray GA. Definition, measurement and classification of
the syndrome of obesity. Am J Cli Nut 2 : 99, 1978

13) National Institute of Health Consensus Development
Conference Statement. Health implications of obesity.
Ann Intern Med 103 : 147-151, 1985

14) Linda G. Snetselaar, Nutrition counseling skills. An as-
pen publication. 2nd edition

15) Joseph ED. Effets of a VLCD and physical-training re-
gimen on body composition and resting metabolic rate
in obese females. A J Clin Nutr 54 : 56, 1991

6) o|F&. vivtEe] A 7. 379 9k 5] 2] 23(5) : 347, 1992

17) Pehlman ET. The impact of food intake and exercise on
Energy Expenditure. Nut Rev 47 : 129, 1989

18) Snesselar LG. Model workshop on nutrition counseling
for dietition. J Am Diet Assoc 79 : 678, 1981

19) Brownell DK and Thomas AW. Etiology and treatment
of obesity : Understanding a serious prevalent, and re-
fractory disorder. J Consult and Clin Psych 60(4) : 505-517,

1992
20) Atkinson LR. Low and very low calorie diets. Med Clin
North Am 73(1) = 203-215, 1989

21) Report ADA. Position of the American Dietetic As-
sociation : Very-low-calorie weight loss diets. J Am Diet
Assoc 90 : 722-726, 1990

22) 2 Bk 2 8E 98k odof I e - A ;1] g4

slof. tighedofab3] 19933 = WA B3t 9 =34F, 1993

e vt A8 g AT 4 Bl -nwne 35 2.

thghed oFALE 1993 % A 83 9] 34, 1993

Nieman CD, Haig JL, Fairchild ED Guia GPD and Re-

gister UD. Reducing-diet and exercise-training effects on

=
ok,

23

o/

24

=

serum lipids and lipoproteins in mildy obese women. Am
J Cli Nut 52 : 640, 1990

25) Joseph ED. Effects of a VLCD and physical-training re-
gimen on body composition and resting metabolic rate
in obese females. Am J Cli Nut 54 : 56, 1991

26) Lewis YS and Neelakeantan S. (-)
the principal acid in the fruits of Garcinia Cambogia
Desr. Phytochemistry 4 : 619-625, 1965

27) Uphof JC. Garcinia Cambogia derouss. Dictionary of

- Hydroxycitric acid-

Economic Plants, second edition. New york : Verlag von
J Cramer p.237, 1968

28) Aol - wbsld - EeA) - A - ke - gdd (-)
- Hydroxycitrate "]°] Fo7k 852 Ao] A, AF,
A AL B A ol B A . FFY A 3002) -

123-131, 1997



AR - AS - f23. v A9

F 2 AAE T 2 34, FFY Y37 2808) ¢
759-770, 1995

31) Brownell DK and Krammer FM. Behavioral management
of obesity. Med Clin North Am 73(1) : 185-201, 1989

32) Holli BB. Using behavior modification in nutrition coun-
selling. J Am Diet Assoc 88 : 1530-1536, 1988

33) Krotriewski M. Impact of obesity on metabolism in men
and women : Importance of regional adipose tissue dis-
tribution. J Clin Invest 72 : 1150-1162, 1983

34) Fisler SJ. Starvation and semistarvation diets in the
management of obesity. Ann Rev Nutr 7.: 513, 1993

35) Sullivan AC, Triscari ], Mirrer ON. The influence of (-)
- hydroxycitrate on in vivo rate of hepatic glycogenesis,
lipogenesis and cholesterolgenesis. Federation Proc 33 :
650, 1974

36) Grrenwood MRC, Cleary MP, Gren R, Blase D Stern JS,
Triscari J, and Sullivan AC. Effect of (-)-hydroxyci-
trate on development of obesity in the Zuker obese rat.
Am J Phy 240 : E72-E78, 1981

WE S EE e 300 : 156~169, 1997/169

37) Blair D and Habicht JP. Evidence for an increased risk
for hypertension with centrally located body fat and the
effect of race and sex on this risk. Am J Epid 119 : 526-
540, 1984

38) Bray GA. Pathophysiology of obesity. Am J Clin Nutr 53 :
2885-4945, 1992

39) Ohlson LD and Suardsudd LK. The influence of body fat
distribution on the incidence of diabetes mellitus. Di-
abetes 34 : 1055-1058, 1985

40) Kalkhoff RK and Harts AH. Relationship of body fat dis-
tribution to blood pressure carbohydrate tolerance and
plasma lipids in healthy obese women. J Lab Clin Met
102 : 621-627, 1983

41) Barrows KS. Effect of a high-protein, very low calorie
diet on body composition and anthropometric paramet-
ers of obese middle-aged women. Am J Clin Nutr 45 : 381-
390, 1987

42) Bray GA and Greenway ME. Use of anthropometric
measures to assess weight loss. Am J Clin Nutr 31 : 769-
773, 1978



