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ABSTRACT

Background: Firstly, catechins, the major phytochemical component of green tea
extract, have various physiologic effects. There are a few studies, however, on the effects of
catechins on body fat reduction by promoting metabolism and fat oxidation in human, both at rest
and active stage. Secondly, phaseolamin, extracted from white kidney beans can inhibit alpha-
amylase and block starch digestion. Lastly, hydroxycitric acid is an active ingredient extracted
from Garcinia cambogia. It inhibits adenosine triphosphate citrate lyase which is a key enzyme of
de novo fatty acid biosynthesis.

Objective: The main goal of this research was to study the effects of 12 weeks of
supplements (containing those 3 safe phytochemicals) on body weight. The secondary goal was to
observe body indices (including waist circumference, appetite, blood pressure, pulse, visceral fat,
body fat, and body muscle) and laboratory values (including FBS, HbA1C, Uric acid, and Direct-
LDL). Moreover, adverse effect was also observed from the questionnaires along the study and
blood test of Creatinine and ALT before and after the experiment.

Methods: This study was performed according to a double-blind, randomized,
placebo-controlled research design. All 40 subjects, aged 23 to 45 years with BMI = 23 were
collected blood samples for laboratory values and then were paired according to their physical
similarities. One person in each pair was chosen to be administered twice a day for the intake of
supplements containing 350 mg catechin, 200 mg phaseolamin and 325 mg hydroxycitric acid
and the other was administered twice a day for placebo intake for 12 weeks. Then the subjects

were observed for changes in weight, other body indices, side effect, and blood test results.



Results: At the 4th week, the supplement group had significantly dropped their body
weight and continued to do so until the end of study at the 12th week (p-value = 0.0015).
Appetite, waist circumference and visceral fat were significantly reduced at p-value 0.004, 0.000,
and 0.002 respectively. All parts of body fat were significantly reduced, all indices p-value
< 0.001. In contrast, all parts of body muscle were significantly increased, all indices p-value
< 0.05. Systolic pressure was significantly reduced at p-value = 0.006 but no significant changes
in diastolic pressure, pulse and all blood results were seen changed. No severe adverse effect was
observed from the questionnaires at any time during the study period.

Conclusion: Twice daily consumption of phytochemical supplements containing
catechin, phaseolamin and hydroxycitric acid for 12 weeks can reduce not only body weight in
overweight or obese subjects, but also appetite, waist circumference, visceral fat, body fat and

systolic pressure without serious side effects.

Key word: Phytochemical Supplement Catechin Phaseolamin Hydroxycitric Acid Overweight
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Supplement group (%) Placebo group (%)

Vegetarian 0 17.6
Junk food 52.9 47.1
Buffet 41.2 41.2
Snack 41.2 70.6
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Sweets 82.4 82.4
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FBS HbA1C Cr ALT Uric acid | Direct-LDL
(mg/dl) (%) (mg/dl) (U/L) (mg/dl) (mg/dl)
~ Minimum 72 4.4 0.53 10 3.2 46
g = Maximum 103 6.5 0.99 139 9.3 183
g g‘) Mean 83.1765 | 5.2706 0.7759 | 35.3529 6.6412 137.1765
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Supplement group Placebo group
Body fat (%) 31.0235 (S.D.=5.816) 30.7176  (S.D.=6.205)
Visceral fat 12.6471 (S.D.=5.3085) 12.0294 (S.D.=5.1432)
Subcutaneous fat - Whole body (%) | 25.9294 (S.D.=7.9576) | 25.5412 (S.D.=28.1999)

Subcutaneous fat — Arm (%) 35.7 (S.D.=11.7961) | 35.9353 (S.D.=12.5318)
Subcutaneous fat — Trunk (%) 23.0765 (S.D.=6.7846) 22.7529 (S.D.=7.0672)
Subcutaneous fat — Leg (%) 349176 (S.D.=11.24) 34.8294 (S.D.=11.7748)
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Week 0 Week 4 Week 8 Week 12
Weight (kg) 86.26 84.89 84.05 82.91
Supplement group
S.D. 14.3891 13.892 16.7099 13.2014
Weight (kg) 81.36 82 82.02 82.15
Placebo group
S.D. 14.4253 14.4593 14.5816 14.8577
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Week 0 Week 4 Week 8 Week 12
—o—SuppIement group 3.4706 3.4706 3.1765 2.9412
-=-Placebo group 3.4706 3.5294 3.2941 3.4118
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Week 0 Week 12
Waist circumference (cm) 95.15 90.59
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Week 0 Week 4 Week 8 Week 12
—+—Supplement group 12.65 12.15 11.65 11.26
-=-Placebo group 12.03 12.21 12.32 12.47
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Week 0 Week 4 Week 8 Week 12
Visceral fat 12.65 12.15 11.65 11.26
Supplement group
S.D. 5.3085 5.0799 4.8146 4.5796
Visceral fat 12.03 12.21 12.32 12.47
Placebo group
S.D. 5.1432 5.1813 5.2825 5.401
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9

y
2 A 2 a3 v o

' y A A X a o A X <
TugoanounuIY Ao A2 (FINUMUNA ANV 3.3 nTansy) Taainyuan 7.0 1w 7.0, 7.5
I o’td‘ o 1 é g v o a I Y]
way 8.0 Tudanin 4, 8 uaz 12 mwddu 931 X2 (Fahmindglanas 7.7 nlansy) Juiu
(] [ I o P o
Tureaiedanad 4 Mg 910 21.0 (14 20.0 18.5 uaz 17.0 Iudla1vin 4, 8 uag 12 muaiau
=< %’ v o a @ o ] Y ] I
wag 02 (Fhmindlanad 15.7 nlansy) luiiuluseariosanas 6 ¥ide 910 21.0 151 18.5,
Y] P o w dy v A = %' v o
16.5 uag 15.0 Tudia1¥n 4, 8 uag 12 Aua19y wenNUEIN K1 (¥ minalanas 5.1
a o Aa @ 1 1 I
Alansu idusevienanad 11 wyudwas) luiuluresiosanad 3.5 e 910 10.0 11 8.5 7.5

naz 6.5 Tudlaia 4 8 uaz 12 mudiey

3
2
IIII

|
H % ]..O 11 >12 ElB 14 15 {46 I¥

m Supplement group
B Placebo group

Variance of Visceral fat
N

d‘ w 1 Y d' d' d‘ Ay a o Y Y a o =)
MNN 4.8 ”lmuuiumm‘nmmﬂaauuﬂmmaauqmm’mﬂmmwmmmm’mﬂ L3YIINUIN

2 9 o_
mu"lﬂuaﬂammmﬂu

v Y v
lungueraendiulug luiulugestounuiuaana 052 (luiiulugesios
= =) 1 = (=1 ~ =) @ [} 9y
anas -0.5 04 -2) Bndrunilalulinsnlasunias nazdn 2 aulviulugesiosanas
~ 1 a o s A A o 1 9 A da! ] 1 Y
0.5 TuvmzNngueaasmaiiiiios 1 aud luiuluvestounuiu 1 (luiulurestosanas -1)
[ ] 9/::' o ] 9 ~ [ [ o v 9
drulnjanas 0.5-1 uazdh ludulusestosanasuiniiga 3 suaunsn lviiuluresios

NN 3.5, 4 1182 6 MUEIAY



Percent fat

=o—Subcut.-Whole body

=#=Subcut.-Arm

=#=Subcut.-Trunk

==Subcut.-Leg
=#=Body fat

38
36
34
32
30
28
26
24
22
20

29

\ p=LAnes
fE—— e a P =0.0055
—————— p =0.0035
v‘
2 . p =0.003
p =0.002
Week O Week 4 Week 8 Week 12
25.9294 25.3118 24.8529 24.5235
35.7 34.7471 34.118 33.8235
23.0765 22.3765 22.0882 21.7353
34.9176 34.0765 33.2706 32.8353
31.0235 30.1882 29.5529 29.2882

a Y v o o o P ~ o 2 9
NNN 4.9 ﬁ@ﬁ’mhlﬁullumgmumw dl| Glu’ffﬂﬂ’lﬂ‘ﬂ 4,8 10% 12 NIUNVIYIALITUAUVDN

J a @ Jd A
NAUNAANUNITINDINT

~ o ' v o ' [ ] P = o A 9
M1319N 4.9 ﬁﬂﬁ?uulalliluﬂulﬁqun\j d Gluﬁﬂﬂ’]ﬁ‘ﬂ 4, 81188 12 INGUNUVIALTHAUYDN

NRUHARS ML NDINTS

Supplement group Week 0 Week 4 Week 8 Week 12
Subcut.-Whole Percent fat 25.9294 253118 24.8529 24.5235
body S.D. 7.9576 8.0140 7.9756 8.0884
Percent fat 35.7 34.7471 34.118 33.8235
Subcut.-Arm
S.D. 11.7961 11.8868 11.8531 11.7919
Percent fat 23.0765 22.3765 22.0882 21.7353
Subcut.-Trunk
S.D. 6.7846 6.9822 7.0728 7.0001
Percent fat 34.9176 34.0765 33.2706 32.8353
Subcut.-Leg
S.D. 11.24 11.3298 11.0787 11.0403
Percent fat 31.0235 30.1882 29.5529 29.2882
Body fat
S.D. 5.816 6.0378 6.2418 6.3574
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Fadanluiiuia s eMIanades NNNed Ay Taosumdelufutaireme
(Body fat) U94NguUHAAS AT NOINT anadnInTosay 31.0235 (F1u 30.1882, 29.5529 uag
292882 ludilaiii 4, 8 uaz 12 awddu (p=10.0035; p<0.01)

anaeluiiuldRImTana319ne (Subeutaneous fat - Whole body) aaas11nLosay
25.9204 110 25.3118, 24.8529 1Az 24.5235 ludlaii 4, 8 uaz 12 AWEIRY (p=0.003 ;
p<0.01)

Annaeluiu1§AmTau3 Y (Subcutancous fat - Arm) aAad91n3ogay 35.7
Sl 34,7471, 34.118 uaz 33.8235 Tudianidi 4, 8 uaz 12 AUEIND (p = 0.0055 ; p < 0.01)

aundelviuldaviiaus nudi (Subcutaneous fat - Trunk) aA@991NT08a2
23.0765 15lu 22.3765, 22.0882 uaz 21.7353 luda1iii 4, 8 uaz 12 AEIFD (p=0.002;
p<0.01)

annge luiuldRiamias nua (Subcutancous fat - Leg) anasnindesas 34.9176
1y 34.0765, 33.2706 taz 32.8353 Tudilaniii 4, 8 uaz 12 MUEIWY (p = 0.0055 ; p < 0.01)

Aihsamaniaselungundadaaiiad vemsiidadau luiuanannniiga 2 sudu
usn A C1 @ainnindaanas 2.0 ilansu) tas F1 @unmindaanas 4.2 Alansy) mudae
S 3-5 Ao 02 (Fathmingranas 15.7 Alansw) K1 @uihmindranas 5.1 Alandw)

vy
iuag X2 (‘%QHWﬁuﬂﬂ’Jﬁﬂﬁﬁ 7.7 ﬂiaﬂill) AN

m319h 4.10 dadu lvivvesdinsunundadinlvivanawnniiga 5 duaunsn

i 2" 3" 4" 5"
Rank

C1 F1 02 K1 X2

Total weight loss (kg) 2.0 42 15.7 5.1 7.7
Week 0 36.7 28.2 34.0 19.0 42.4
S Week 4 33.4 25.9 32.0 17.1 424
':i Week 8 30.9 23.1 30.3 15.5 41.5
E Week 12 30.5 22.3 29.2 14.4 40.6
Total loss 6.2 5.9 4.8 4.6 1.8




M15199 4.10 (19)

31

lst 2nd 3rd 4th 5th
Rank
C1 F1 02 K1 X2
Total weight loss (kg) 2.0 4.2 15.7 5.1 7.7
. Week 0 35.4 24.8 245 13.9 41.4
& ? Week 4 32.7 23.6 23.0 12.6 41.4
=
() el
g 2 Week 8 30.2 21.7 22.4 11.8 40.3
s [}
5 2
2 2 | Week12 29.9 20.5 20.8 10.6 39.6
=z
Total loss 5.5 4.3 3.7 33 1.8
| Week 0 45.5 39.4 32.6 18.1 57.2
< Week 4 40.6 36.4 30.1 16.8 57.4
2 S
S T | Weeks 38.4 33.6 20.5 15.5 55.8
<
z <
2 Week 12 37.7 32.4 27.6 14.5 54.5
=
5]
Total loss 7.8 7.0 5.0 3.6 2.7
| Week 0 30.7 20.6 23.0 12.7 37.8
< | Week4 29.9 17.0 215 115 37.4
g2 <
g 4 Week 8 28.6 16.5 20.5 10.3 36.9
s 2
=
2 Bl Week 12 28.2 15.7 19.2 9.4 35.1
5]
Total loss 2.5 4.9 3.8 33 2.7
& Week 0 47.7 35.0 33.3 17.7 58.5
—
o Week 4 443 33.7 30.7 15.9 58.5
=
é S Week 8 40.1 31.2 29.6 14.7 56.0
=]
% Week 12 36.0 29.1 28.0 13.5 54.7
O
% Total loss 9.7 5.9 5.3 4.2 3.8
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38 p=02265
36 o— —0 O— —0
p=0.2845
34
= 32 p=0.1115
< 4 * X
t 30
]
§ 28
26 - < + —*  p-00725
24
22 p = 0.0425
20
Week 0 Week 4 Week 8 Week 12
—o—Subcut.-Whole body 25.5412 25.7 25.7412 25.8235
—m-Subcut.-Arm 35.9353 36.0294 36.0118 36.1176
—4—Subcut.-Trunk 22.7529 22.9471 23 23.0588
—=Subcut.-Leg 34.8294 34.9647 34.9882 35
—+—Body fat 30.7176 30.9353 30.9529 30.9882

a @ ' v o [l [ @ P = @ A 9
NINN 4.10 ﬁﬂﬁ?ull"’lliluﬁ'lllﬁuﬂﬁ'm 9 hlua‘l]ﬂ’]ﬁﬂ 4, 8 1lag 12 NYUNUVIALTUAUUVDN

NQUEINADN

H @ [ ) o [ 1 [ P 1Y A Y ]
3197 4.11 dadau lvduduiisae o ludilanii 4, 8 uaz 12 MsunugaiuAuvoINgw

g1viaon
Placebo group Week 0 Week 4 Week 8 Week 12
Subcut.-Whole Percent fat 25.5412 25.7 25.7412 25.8235
body S.D. 8.1999 7.9849 8.0249 7.9583
Percent fat 35.9353 36.0294 36.0118 36.1176
Subcut.-Arm
S.D. 12.5318 12.244 12.1703 12.0958
Percent fat 22.7529 22.9471 23 23.0588
Subcut.-Trunk
S.D. 7.0672 6.8802 6.87 6.862
Percent fat 34.8294 34.9647 34.9882 35
Subcut.-Leg
S.D. 11.7748 11.4726 11.3262 11.1333
Percent fat 30.7176 30.9353 30.9529 30.9882
Body fat
S.D. 6.205 5.8795 5.8101 5.7882
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1A o o Y

o 1 o & A 2 g ' Y aa ' {
ﬁﬂﬁau"lﬂmuﬂﬂ 4 313ﬂ1§lwuﬁulaﬂﬂ@ﬂ!l@l‘luuuﬂﬁ']ﬂ UNNWane ﬂﬂ!jﬂﬂuﬂa

=

@ a @ a o w A 2 <] 1 v o w aa
"lelmuﬂlﬁ}mwmmnmmm (Subcutaneous fat - Trunk) !W1]%1!Lﬁﬂﬁ@ﬂ@ﬂﬂﬁuﬂﬁ']ﬂﬂlﬂﬂﬁﬂﬁ

9

7 A

nnfesay 22.7529 114 22,9471, 23.0 uay 23.0588 ludUa1¥ M 4, 8 uag 12 MudIAY
(p=0.0425; p < 0.05) duaunasluiuiaanie (Body fat) anad91nTe8az 30.7176 11
30.9353 30.9529 traz 30.9882 Tudalaniii 4, 8 uaz 12 MUEWY (p=0.1115; p > 0.05)

Aunae i 1dfmM17911931910 (Subcutaneous fat - Whole body) anaiain¥esas
25.5412 1510 25.7, 25,7412 waz 25.8235 Tudaii 4, 8 uay 12 audiay (p=0.0725 ;
p > 0.05)

AnnanluiuldAmTaus Iy (Subcutancous fat - Arm) a9a191n3peay
35.9353 1511 36.0294, 36.0118 uaz 36.1176 ludla19ii 4, 8 uaz 12 gAY (p=0.2265 ;
p > 0.05)

aunae luiuldRiamiaS nua (Subcutancous fat - Leg) anasnindosay 34.8294
5l 34,9647, 34.9882 tay 35.0 Tudilanifi 4, 8 az 12 AWAEITY (p = 0.2845 : p > 0.05)

A3 amauiselunguemaeniidaduluiuanaanniigadie El Fahming
anae 2.7 flandy) Taedaduluulassivanaslesas 1.4, 1.3, 1.6, 0.9 uag 2.9 it luifu
wasame Tefuldimianasanie Tufuldimmiasnausy Twildiminnadiim

waz Tvaiuldrvmlansna awdau

45
42.5 p=10.009
40
o 375
a
:E; 35
32.5
€ g P=0.007
o 30 — —0— ——
5 = . * ¢ p=0.011
a 275 s
25
22.5 p = 0.0055
20
Week 0 Week 4 Week 8 Week 12
—+—Muscle-Whole body 28.1471 28.4353 28.8529 29.1
——Muscle-Arm 29.5059 29.9353 30.2647 30.6294
Muscle-Trunk 20.7706 21.2294 21.5824 21.8353
——Muscle-Leg 43.8765 44.2706 44,5353 44,7824

a o 1 £ X I o oA ~ o A g9
MNN 4.11 FATIUNATVIUDALH UINN 9 1Uﬁﬂﬂ1ﬁm 4, 810 12 me’lJﬂ‘lJi;mim]mJ’eN

nRUHARS LT ND IS
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~ o 1 9 A o o P ~ o A 9
M990 4.12 FATIUNATUIUDA N UIAN 9 Ghlﬁﬂﬂ'lrﬂ‘ﬂ 4, 8118 12 MNIUNUVIALTNAUUD

nRUHARS LT ND NS

Supplement group Week 0 Week 4 Week 8 Week 12
Muscle-Whole Percent muscle 28.1471 28.4353 28.8529 29.1
body S.D. 3.8591 3.9486 3.9284 3.9803
Percent muscle 29.5059 29.9353 30.2647 30.6294
Muscle-Arm
S.D. 7.7413 7.6307 7.6156 7.4741
Percent muscle 20.7706 21.2294 21.5824 21.8353
Muscle-Trunk
S.D. 3.7641 3.9054 3.9074 4.0444
Percent muscle 43.8765 44.2706 44,5353 44,7824
Muscle-Leg
S.D. 5.4016 5.4329 5.4413 5.4166

o

Y 9 v Y v Y

dadiunduiions 4 emsiviued e lisdnyneana laoaunaenaiuile
9 ' Y
MITWNY (Muscle mass - Whole body) NUAUINT DBaY 28.1471 udJu 28.4353, 28.8529 Uy
29.1 Tudilain 4, 8 uag 12 audwu (p=0.011 ; p < 0.05)

A y &K a A X ¥ &

ANURAYINANWUDUTLIUUYY (Muscle mass - Arm) (WHUYUIINTBYAL 29.5059 L‘]_lu
29.9353, 30.2647 11ag 30.6294 lud1la13in 4, 8 waz 12 MUY (p = 0.007 ; p < 0.01)

[ A Y dy A o w A 49! Y I

AURDYNAIVIUBDUITLIUAINI (Muscle mass - Trunk) FNUYUIINTBYAL 20.7706 uJu
21.2294, 21.5824 waz 21.8353 lud1la1nin 4, 8 uag 12 mud ey (p = 0.0055 ; p < 0.01)

' a Y X A A 2 v g

AVURAYNANWLUDUILIUUY (Muscle mass - Leg) NUUUIINT DAY 43.8765 Lﬂu
44.2706, 44.5353 1az 44.7824 Jud1la1nin 4, 8 waz 12 MUERY (p = 0.009 ; p < 0.01)

A

Y Y a o 1 a [ ' a A o 1 Y dy A
EJL"U'I‘E'HJ\TIU'J%EJGlHﬂQ‘MWaﬁﬂﬂ!"I/]Lﬁfl'iJf]THTE‘V]ﬁﬂﬁ?uﬂa'luluﬂh']ﬂﬂ’q@ﬂﬂ

Y
=

Y ¥ a o o § A
5 9uUAUNIN AB C1 (¥ 1MIinAIaaad 2.0 nlansy) Tasdadiundiuiie Tagsauinay

(3

] 2 Y A 9
fouaz 5.7, 5.7, 4.9 uag 4.9 NNAWEIBNIT19AE NAUHBVT UYL NA1TBUS NUEIA)
£ 5 3 a o oA X
HazAd N UI UV AINEIAY AINNIAIE Fl (F911M1indIanad 4.2 nlansy) iy
Y 2 a o A X
$ouaz 2.9, 3.9, 2.6 1Ay 2.8 MudIaU 02 (¥aiviindlanad 15.7 nlansy) muvvudesas 2.2,

Y 2 a N
2.1,3.0 ag 2.1 muaau K1 (G'Tﬁumuﬂma@m 5.1 nlansy) muvudesas 2.3,1.7,3.0 ag
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¥ a o A X
2.1 1ua19u Las X2 (@mmunma@m 7.7 ﬂiaﬂiu) Lwﬁu%”aﬂaz 0.8,2.2, 1.2 118 0.9

ANAIAY

a o y A Y Y a
M1919N 4.13 ﬁﬂﬁ’JUﬂmmuamm@L%Wijnﬂ1umﬁﬂ

[

1 9 dy A dal d' v [
TIUNANWIUBWNVUNINNGA 5 BUAULID

1" 2™ 3" 4" 5"

Rank
C1 F1 02 K1 X2
Total weight loss (kg) 2.0 4.2 15.7 5.1 7.7
2 Week 0 243 26.1 28.5 34.8 21.5
§ < Week 4 25.4 26.9 29.5 35.5 21.4
é %: Week 8 28.3 27.8 30.2 36.3 21.9
%; - Week 12 30.0 28.7 30.7 37.1 223
§ Total gain 5.7 2.9 2.2 2.3 0.8
£ Week 0 20.6 29.2 334 38.9 14.3
<F Week 4 22.5 314 34.1 39.2 14.6
é g Week 8 24.6 32.6 34.8 39.7 15.0
é Week 12 26.3 33.1 355 40.6 16.5
= Total gain 5.7 3.9 2.1 1.7 2.2
= Week 0 17.2 20.8 19.4 28.5 14.0
E Week 4 18.6 22.0 20.8 29.7 14.2
é g Week 8 20.9 22.7 21.6 30.0 14.7
3 Week 12 22.1 23.4 224 315 15.2
§ Total gain 4.9 2.6 3.0 3.0 1.2
S Week 0 38.5 38.8 45.9 52.0 36.0
E]’D Week 4 40.2 40.1 46.9 52.8 35.8
% Week 8 42.1 41.2 47.5 53.6 36.2
é Week 12 43.4 41.6 48.0 54.2 36.9
§ Total gain 4.9 2.8 2.1 2.1 0.9
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45
p=0.1765
42.5
40
o 375
b
5 35
£
32.5
- — e - p=10.034
Q0 30
v & = & =0.1625
a 275 pmooe
25
22.5 p=0.055
20 #s A
Week 0 Week 4 Week 8 Week 12
=4=Muscle-Whole body 28.2588 28.2765 28.2235 28.1706
=#-Muscle-Arm 30.6941 30.5824 30.5471 30.4882
=#=Muscle-Trunk 21.2412 21.2471 211 21.0647
=>=Muscle-Leg 43.7824 43,9412 43.8059 43.6882

a o 1 FY A o o ) 7~ = @ A g
MNN 4.12 FATIUNATULIUDALH UINN 9 Gluaﬂﬂ’]ﬂ'ﬂ 4, 810 12 MNIUNVYATNAUUDN

NANYIHADN

d‘ o J 9 dy o ] ' o I
M990 4.14 AATIUNANUDALUUIAN Gluﬁﬂmww 4, 81lag

[} A Y
12 Lﬁﬂllﬂ’ﬂi]ﬂ!ill@uﬂlﬂ\‘i

NRUINADN
Placebo group Week 0 Week 4 Week 8 Week 12
Muscle-Whole Percent muscle 28.2588 28.2765 28.2235 28.1706
body S.D. 3.8359 3.8718 3.7104 3.6541
Percent muscle 30.6941 30.5824 30.5471 30.4882
Muscle-Arm
S.D. 6.723 6.7957 6.6391 6.6443
Percent muscle 21.2412 21.2471 21.1 21.0647
Muscle-Trunk
S.D. 3.5537 3.5903 3.4196 3.3934
Percent muscle 43,7824 439412 43.8059 43,6882
Muscle-Leg
S.D. 5.6279 5.7066 5.5714 5.491




37

k4
LY A

Tunguemaen lunumsnlasuuasedihisdngnadavesdadiunaiie

@

funias 4 onduA i asnd i3y (Muscle mass - Arm) anaI0dNINed ALY
NNadA lasanaanInosay 30.6941 1311 30.5824, 30.5471 1AL 30.4882 Tudlansiii 4,8 1102
12 MuaaL (p = 0.034 ; p < 0.05)
AUnAN AT 014319018 (Muscle mass - Whole body) aaa491n%08az 28,2588
Sl 28,2765, 28.2235 tay 28.1706 Tudlaniii 4, 8 uaz 12 awady (p=0.1625; p> 0.05)
AnAoNAIH 9131 IR (Muscle mass - Trunk) anadanevas 21,2412 11y
212471, 21.10 naz 21.0647 Tudianiai 4, 8 nag 12 MUY (p = 0.055 ; p > 0.05)
aunaeluiu g3 (Muscle mass - Leg) anasaindosas 43.7824 1§

43.9412, 43.8059 11az 43.6882 Judla1¥in 4, 8 uaz 12 MUERY (p = 0.243 ; p > 0.05)

a d o
4.3 WAMIUAISH

o

= A Y Y 1 av
UIUTN UASHAIAOAVDINIVITINATHIVY

a 1 A o A = A 2 Au A o A g Y Y 1
A1319N 4.15 AURAYANUAADALUASTNITINOAUFANUIVYNIUNUYALTNAUUDIFLVITIY

NUIY
Supplement group Placebo group
Week 0 Week 12 P-value Week 0 Week 12 P-value
Systolic (mmHg) 124.2353 | 118.2941 0.006 123.2353 | 121.529%4 0.1265
S.D. | 159512 13.4339 - 16.5474 17.1578 -
Diastolic (mmHg) | 77.4118 75.4118 0.152 84.9412 82.5882 0.079
S.D. | 8.7397 9.6181 - 10.9171 11.5329 -
Pulse (Bpm) 71.0 68.5294 0.1425 77.7059 75.3529 0.105
S.D. | 10.5297 9.2609 - 13.5728 12.9081 -

o 4

Tungueaa A uNEAT U IMIINUNANVAUAIDUAAaI9I 1 TITBd 1AYNINaDa

A 1 ~ Aa A 2 Y A a A A o A
A9 NAURAY 124 uaammﬂiaﬂuﬁammmu 1viae 118 Jaawesisenndiarvin 12

o Y 9

2 a 4 [ a [ v
(p =0.006 ; p < 0.01) TuaBUFTUNUITEUGVUAUAANVAU TaHAFI (ANNAUAIVUGINI

a A

140 Haawasdson) 3 au As N1 142 Faauwasilseon 02 153 Haaiuasisen uag S2 157

a A @ @ J v 2
Haawesilsen vasasu 12 ﬁﬂmwmwmumuummm 3 AUAARANIN 142 mﬁa 132 2710 153
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mﬁ’a 135 uag a1 157 mﬁa 142 Yaawasdson mua1ay daummﬁuﬁadnuaﬁwm
1 ~ < Y [ A o o W aa 1 ~ [ v 1 A
fﬂlﬂa‘t’J'ﬂﬂaﬂlﬁﬂu@ﬂlmllhuuﬂﬁTﬂﬂJuﬂNﬁﬂﬁ Iﬂﬂﬂ%ﬂa‘t’Jﬂ’JﬁJﬂuﬁ'Ja'Naﬂa\W'lﬂ 77 1100

[

75 admaslson (p = 0.152 ; p > 0.05) TuaeuGuITeRdidunaainnuau Tafinge (A1
MUAIA1NEINTT 90 Haamaslsen) 2 Au Ao G1 94 Uadmasson uaz S2 94 Hadmasisen
ndensy 12 FaiauAuEId eI 2 AUAAAY Y8 G 910 94 A 87 Az Vos S2
910 94 e 89 Haawnssen audRY nazAIRALTNITANAIIIN 71 MEe 69 ASwAEUNT
((p=0.1425;p>0.05)

Fluﬂcjmmaaﬂﬁ’qmmﬁuﬁmu ANUFURIa nazdnasaundsanauiniios

[ (

e lifidediAgnieana Tasaundonnuaudlruuanasain 123 wae 122 Nadwaslson
A a o 4 [ a [ @ 1
(p=0.1265 ; p> 0.05) TuapuisuIUITETGTUNUaIAINAL TaRAgY (ANUAUAIUUGINT
140 Haaaslsen) 2 au Ao G2 161 Haawasisen uay P2 143 Hadwasdsen vasasy
@ ¢ v w Y A A
12 @laianuaudruuveand 2 au lasu il ves G2 910 161 anaunae 159 azued P2
A 3 <3 a a 1 1 { ] [ ]
310 143 1MuAUTY 150 Haawasisen d1UAURAEAINAUAIA1IAAAID1N 85 11AD
a Aa A auv A Y Y o [ a
83 Hadwasdsen (p=0.079;p>0.05) TuasuisuIuITeUAITHABNAANUAU oA
(ANVAUAIAIIGINT 90 UadAwaTilson) 5 au Av C2 93 Hadmasdson 11 90 Haamwasisen
A A Aa A A A [ [ 4
M1 92 Haawasisen P2 104 Haawaslsen waz N2 97 Haawasisen vasasy 12 dian
1 9
ANVAUAIA1IYDY C2 INUVLIIN 93 11aD 96 Y4 11 aAAIIN 90 141AD 80 YDI M1 anad
910 92 1189 90 YD P2 aAad91n 10411120 100 4ALYDd N2 anada1n 97 11av 96 HaalNAT

[ 9
Uson LarANAeTNITAAAININ 78 1A 75 ATIABUIN ((p = 0.105 ; p > 0.05)
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i 1 9 i
M5197 4.16 wardeaioauganUITEREUNIYAE UAUYDIHII1TINITE

Supplement group Placebo group
Week 0 Week 12 P-value Week 0 Week 12 P-value
FBS (mg/dl) 83.1765 82.4118 0.3465 80.6471 81.5294 0.292
S.D. | 8.0252 6.4717 - 5.4537 6.6906 -
HbA1C (%) 5.2706 5.1412 0.101 5.1353 5.1706 0.1255
S.D. | 0.4832 0.3501 - 0.2473 0.2974 -
Uric acid (mg/dl) 6.6412 6.5882 0.398 6.2353 6.2353 0.5
S.D. 1.6024 1.7755 - 1.1911 1.0665 -
Direct-LDL
137.1765 | 139.4706 0.3665 134.8824 | 138.8824 0.241
(mg/dl)
S.D. | 34.8483 34.7996 - 29.9288 34.5993 -
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wSuemsuazngueasn Taelunquraasuaiidvemsaunisanimandiensins
(FBS) ana4910 83 11ide 82 Naansuiadans ludlanis 12 (p =0.3465 ; p > 0.05) Aunay
Anhaaaza (HbAIC) aAad11n 5.3 ae 5.1 wlesidualudlania 12 (p=0.101 ; p > 0.05)
ﬂlnﬂéﬂﬂiﬂiﬁﬂiulﬁﬂ@ (Uric acid) Aafil)seu1as 6.6 faaniuiasans (p=0398 :p > 0.05)
tazAunAeLEaRIEAIILATII 1ABATA (Direct-LDL) AN 137 11 139 Taansuindans
Tudlasidi 12 (p = 0.3665 : p > 0.05)

lunguervaenaunaen1i1A1an§0a01415 (FBS) Wi uan 811§
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p>0.05)
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MUY
Supplement group Placebo group
Week 0 Week 12 P-value Week 0 Week 12 P-value
Cr (mg/dl) 0.7759 0.78 0.401 0.7229 0.7265 0.416
S.D. | 0.1562 0.167 - 0.1632 0.1825 -
ALT (U/L) 35.3529 33.0 0.3435 28.2353 30.4706 0.1785
S.D. | 31.7075 22.7898 - 15.9159 19.7804 -
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HaRS AT UeIMNT
Waist Visceral

Waist Pearson Correlation 1 0.832%*
Sig. (2-tailed) 0.000
N 17 17

Visceral Pearson Correlation 0.832%** 1
Sig. (2-tailed) 0.000
N 17 17

**_ Correlation is significant at the 0.01 level (2-tailed)
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<v o

# 0.832 Tiode QNNAdaN p <0.01
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M31971 4.19 FoyanwanavesiinsmauIenquEaAsuRIEI NN limTadadoya

YOI Ol

Supplement group Week 0 Week 4 Week 8 | Week 12 | P-value
Kg 84.4625 83.3875 82.7 81.8813
Weight 0.0005
S.D. 12.7411 12.8332 12.9455 12.9174
Score 3.5 3.4375 3.1875 3.0
Appetite 0.0075
S.D. 0.7303 0.7274 0.75 1.0328
Cm 93.9688 - - 89.875
Waist Circumference 0.0000
S.D. 10.7432 - - 9.9239
Score 12.125 11.75 11.3438 11.0313
Visceral fat 0.0015
S.D. 5.0117 4.9666 4.8018 4.6241
Subcutaneous fat — Percent | 26.0188 25.4562 25.0063 24.7562
0.0065
Whole body S.D. 8.2098 8.25397 8.2113 8.2947
Subcutaneous fat — Percent | 35.8938 35.0375 34.45 34.2125
0.012
Arm S.D. 12.15502 | 12.1934 12.1568 12.0654
Subcutaneous fat — Percent | 23.0813 224313 22.1875 21.8938
0.004
Trunk S.D. 7.0071 7.2074 7.2925 7.1981
Subcutaneous fat — Percent | 35.0188 34,2875 335 33,1375
0.011
Leg S.D. 11.6006 11.6668 11.4002 11.3295

Percent | 30.8375 30.075 29.5062 | 29.2937
Body fat 0.0075
S.D. 5.9543 6.2171 6.4434 6.5658
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Supplement group Week 0 Week 4 Week 8 | Week 12 | P-value
Muscle — Percent | 28.125 28.3688 | 28.7688 29
0.0205
Whole body S.D. 3.9846 4.0682 4.0414 4.0887
Muscle — Percent | 29.2625 29.675 29.9813 30.325
0.0125
Arm S.D. 7.9278 7.8026 7.7722 7.6096
Muscle — Percent | 20.8563 | 21.2562 21.5812 21.8
0.0115
Trunk S.D. 3.8704 4.0319 4.0356 4.1744
Muscle — Percent | 43.7500 44.1062 44.3500 44.5813
0.0175
Leg S.D. 5.5527 5.5672 5.5641 5.5283
mmHg | 122.4375 - - 117.25
Systolic pressure 0.013
S.D. 14.5875 - - 13.1428
mmHg 77 - - 75.8125
Diastolic pressure 0.261
S.D. 8.8544 - - 9.7858
Bpm 71.5 - - 69.3125
Pulse 0.1845
S.D. 10.6646 = - 8.9645
mg/dl 82.4375 - - 82.9375
FBS 0.3725
S.D. 7.6678 - - 6.2978
% 5.1938 - = 5.1562
HbAIC 0.1435
S.D. 0.3768 - - 0.3558
mg/dl 6.5563 > - 6.4188
Uric acid 0.2455
S.D. 1.6149 - - 1.6857
mg/dl 135.75 - - 140.375
Direct-LDL 0.246
S.D. 35.4749 - - 35.73397
mg/dl 0.7731 - - 0.7725
Cr 0.485
S.D. 0.1609 - - 0.1695
(U/L) 28.875 - - 31.875
ALT 0.0935
S.D. 17.64795 - - 23.0445
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a ] Jd A 1o & XK 9 Y Y 1 a o
Nammmmmmmimﬂ"lmmﬂmmauuamm@mmmfaa O1
Waist Visceral
Waist Pearson Correlation 1 0.789**
Sig. (2-tailed) 0.000
N 16 16
Visceral Pearson Correlation 0.789** 1
Sig. (2-tailed) 0.000
N 16 16

** Correlation is significant at the 0.01 level (2-tailed)

a v aa Yoy av To = = 9 )
13190 4.21 Guauuammfmmjmmnamwm%&ﬂqusnwa@ﬂmﬂ"lumuﬂmmau“amamw"mu

298 02
Placebo group Week 0 Week 4 Week 8 | Week 12 | P-value
Kg 79.2563 79.9625 79.85 79.8688
Weight 0.1245
S.D. 11.9105 12.1545 11.8798 11.8888
Score 3.5 3.5625 3.3125 3.4375
Appetite 0.1665
S.D. 0.6325 0.6292 0.6021 0.6292
Cm 92.0 - - 92.3438
Waist Circumference 0.2695
S.D. 12.1984 - - 12.0357
Score 11.3125 11.5 11.5625 11.6875
Visceral fat 0.025
S.D. 4.3469 4.4272 4.3889 44717
Subcutaneous fat — Percent | 25.6125 25.7875 25.8063 25.8813
0.095
Whole body S.D. 8.4633 8.2384 8.2834 8.2156
Subcutaneous fat — Percent 36.3 36.425 36.3938 36.5063
0.212
Arm S.D. 12.8492 12.5328 12.4637 12.3824
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Placebo group Week 0 Week 4 Week 8 | Week 12 | P-value
Subcutaneous fat — Percent | 22.7188 | 22.9375 | 22.9688 | 23.0125
0.059
Trunk S.D. 7.2975 7.1058 7.0938 7.0842
Subcutaneous fat — Percent | 35.075 35.225 35.2438 | 35.2563
0.285
Leg S.D. 12.1159 11.7969 11.6469 11.4466
Percent | 30.5563 | 30.7875 | 30.7938 | 30.8188
Body fat 0.1325
S.D. 6.3715 6.0396 5.9623 5.9343
Muscle — Percent 28.2 28.2188 | 28.1563 28.1
0.1465
Whole body S.D. 3.9537 3.9912 3.8213 3.7619
Muscle — Percent | 30.5438 | 30.4188 | 30.3875 | 30.3313
0.0385
Arm S.D. 6.9139 6.9839 6.8231 6.8295
Muscle — Percent | 21.3125 21.3188 21.1625 | 21.125
0.055
Trunk S.D. 3.6577 3.6954 3.5217 3.4952
Muscle — Percent | 43.6063 43.775 43.625 43.5
0.1615
Leg S.D. 5.7639 5.8511 5.7023 5.6142
mmHg 122.625 - - 120.75
Systolic pressure 0.1185
S.D. 16.8913 - - 17.4069
mmHg 85.0 - = 81.5
Diastolic pressure 0.0095
S.D. 11.2724 - - 10.9727
Bpm 78.4375 > - 75.5
Pulse 0.063
S.D. 13.6673 - - 13.3167
mg/dl 81.0 - - 81.5625
FBS 0.3685
S.D. 5.4283 - - 6.9086
% 5.1188 - - 5.1375
HbA1C 0.2425
S.D. 0.2455 - - 0.273
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M13190 4.21 (719)

Placebo group Week 0 Week 4 Week 8 | Week 12 | P-value
mg/dl 6.1 - - 6.15
Uric acid 0.32
S.D. 1.0869 - - 1.0399
mg/dl 136.5625 - - 140.4375
Direct-LDL 0.261
S.D. 30.071 - - 35.115
mg/dl 0.7175 - - 0.7213
Cr 0.416
S.D. 0.167 - - 0.1872
(U/L) 26.625 - - 27.875
ALT 0.2955
S.D. 14.9393 - - 17.1809
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o

(p = 0.0095 ; p < 0.05)
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